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COCTABJIEHA Ha ocHOBe (enepaibHON 00pa3oBaTeIbHOM MPOrpaMMbl CPEIHEro 001ero

obpazosanus (OOIT COO).

¢. MajgoBuaHoe, 2026r.




HOACHUMTEJIBHASA 3AIITMCKA

Paboyas nmporpamMMa o XMMUH Ha YpOBHE CpeHEro 001iero o0pa3oBaHus pazpadoraHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Deneparumny, TpeOOBaHUH K pe3ylibTaTaM OCBOCHUS (elepatbHOi 00pa30BaTeIbHON POrPaMMBbl
cpennero  obmiero  oOpazoBanus(POIl  COO), mnpencraBiaeHHbIX B DenepalibHOM
rocynapcTBeHHOM oOpa3oBatenibHOM crangapre COO, ¢ yuérom Konuenmuu npenojaBaHust
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTelbHBIX opranusanusx Poccuiickoii @eneparum,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTerun
pasBuTus BoctiuTaHus B Poccuiickoit ®denepanun Ha niepuon 1m0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO oT 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOrO H3y4yeHHUS 3aHMMAET Ba)XXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOro oOpa3oBanus ywamuxcsa 10-11 xmaccoB. Usydyenwme mnpenmera,
peanuzyeMoe B YCIOBHUSAX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MpPU3BaHO
obecrieunTh 00IIE00pa30BaATEIbHYI0O U OOIIEKYJIBTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOIUMYIO JUIsl aJJalTallK UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLILYME, a TaKkKe
JUISL TIPOJIOJKEHUSI O0ydeHUsl B OpraHM3alusax MpodeccrnoHalbHOrO 00pa30BaHUs, B KOTOPBIX
XUMHUS ABJISIETCS] OJHOM U3 TPUOPUTETHBIX JUCLHUILINH.

B mnporpamme mo XuMHUM Ha3HaueHHe mpeaMera «XUMHUS» TOIy4aeT MOAPOOHYIO
MHTEPIIPETAllMI0 B COOTBETCTBUU C OCHOBoOMoyararomumu nonoxenusmu PI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH II€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUEeHUs U TPEOOBAaHUMN K YPOBHIO
MOATOTOBKH BBITYCKHUKOB. CBUAETEIBCTBOM TOMY SBJISIOTCSA CIEAYIOIIUE BBINOJIHAEMbBIE
IpOrpamMMoil Mo XUMHUH (QYHKIHU:

e HMHQOPMAIIMOHHO-METONYECKas, peaju3alus KOTOpod oOecreyrBaeT IOJydeHHe
NpPEICTaBICHUs O ILIENAX, COJEepKAaHUMU, OOIel cTpaTeruu OOydeHUs, BOCHUTAHUSA U
pa3BUTHS OOyYarOUIMXCsA CPeACTBAMM IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

e OpraHu3alMOHHO-TUIAHMPYIOLIa, KOTOpast IIpEe1yCMaTpUBaET OIpeJICIICHHE:!
NPUHLIMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEOBATEIbHOCTH HM3y4eHUs Yy4eOHOTo
MaTepuana, KOJIMYECTBEHHBIX M KAa4ECTBEHHBIX €ro XapaKTEPHUCTHK; MOJIXOJ0B K
(GOpMHPOBAHUIO COJEPKATEIHHON OCHOBBI KOHTPOJS M OIIEHKM 00pa30BaTENIbHBIX
JIOCTIDKEHUI o0ydJaromuxcss B paMKax HTOrOBOHM arrectanuud B (oOpMe eIuHOTro
rOCyJapCTBEHHOTO DK3aMEHA 110 XUMHUH.

[Iporpamma i1t yriiyOJI€HHOTO U3yUYE€HUSI XUMUH:

® YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE CO/EepKaHKE, 00s13aTeNbHOE ISl U3YUYEeHUS
B paMKax OTIEIbHBIX mnpoduiei, NpeaycMaTpHBaeT  pacupeneiieHne
CTPYKTYPUPOBAHHUE €r0 MO KJaccaM, OCHOBHBIM COJIEPKATEIbHBIM JIMHUSM/pa3iesam

Kypca;

e 1aéT MpUMEpPHOE pacrpesieieHne yueOHOro BpeMeHH, PEKOMEHIyeMOro JJIsi U3y4eHUs
OTJECNIBHBIX TEM;

e [peasiaraeT NIPUMEPHYIO MOCIIE0BATEIbHOCTD U3yUeHHs y4eOHOro MaTepuana ¢ yuéTom
JIOTUKH NIOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3EH;



e aéT METOAMYECKYI0 HHTEpIpeTaluio Lelell W 3aJady H3ydyeHus ImpeaMera Ha
yriayOn€HHOM YpOBHE C YY4ETOM COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CPETHEro
oOuiero oOpa3oBaHUs, COAEPKATEIILHON XapaKTePUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTEIbHOM MPOTrpaMMBbl CPEAHEro ooimero oOpa3oBaHUs
(IMYHOCTHBIX, METAMPEAMETHBIX, TIPEIMETHBIX), a TAKKE C y4ETOM OCHOBHBIX BHJIOB
yueOHO-TI03HABATENIbHBIX JIEHCTBUN OOYyYarolerocss IO OCBOCHHUIO COJIEpKaHUs
npeaMera.

ITo BceM Ha3BaHHBIM NO3ULIMAM B IPOrpaMMe 110 XMMHUU NIPEyCMOTPEHA IPEEMCTBEHHOCTh
¢ 00ydyeHueM XMMHUU Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus. 3a peesaaMy yCTaHOBICHHOM
IPOTPAMMOI 110 XUMHH 0053aTeNbHON (MHBApPUAHTHOM) COCTABISAIONIEH COMEpKaHUs y4eOHOTO
npeaMera «XUMHs» O0CTa€Tcsi BO3MOKHOCTh BbIOOpa €ro BapUaTUBHOM COCTaBIISIOLIEH, KOTOpast
JIOJKHA ONPEJIeATHCS B COOTBETCTBUU C HAIPABICHUEM KOHKPETHOTO NMPpopuis 00ydeHus.

B coorBerctBuM ¢ KoHuenTtyainbHbiMU monoxeHusmu PI'OC COO o Ha3zHaueHUU
npeaMeToB 0a30BOro M yriryOJIEHHOTO ypoBHEH B cucteme AuddepeHnnpoBaHnHOro o0ydeHus Ha
YPOBHE Cpe/IHero o0miero o0pa3oBaHmst XUMUS Ha YPOBHE YIITyOJIEHHOTO U3YYEHUS HAIPaBJICH Ha
peaau3almio MPEeMCTBEHHOCTH C MOCIEAYIOIINUM 3TallOM HOJYYeHUsI XUMUYECKOT0 00pa3oBaHus
B paMKaxX U3y4eHMsI CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKUX JUCLUILIMH B By3axX U
OpraHM3alusaX cperHero npodeccuoHaabHOro 00pazoBanus. B 3Tol cBS3M M3ydeHHe mpeaMera
«XUMHUS» OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U YIIyOJeHHe TeOPEeTUUECKOH U
NPAaKTUYECKON MOJATOTOBKM OOY4YarOLIMXCS, BBIOPABUIMX ONpeAeiIEHHbIH Mpoduib 00ydyeHus, B
TOM 4YHCI€ C TEpPCHEeKTUBON TOCIEAYIOMIEro MOJyYeHUs] XUMHUYECKOro o0pa3oBaHUs B
opraHuzaIusax npodeccuoHaIbHOr0 oopa3zoBanus. Hapsay ¢ atum, B cBete TpedoBanuii ®I'OC
COO k miaHMpyeMbIM pe3yJbTaTaM OCBOEHHUS (enepaabHOW 00pa3oBaTeNbHON MPOrpaMMBbI
cpeaHero oOmiero o0Opa3oBaHUs H3yueHHeE MpenMeTa «XHMHS» OPUEHTHUPOBAHO TaKXkKe Ha
peleHre 3a/1a4 BOCIIUTAHUS U COLIMAIbHOTO Pa3BUTHs 00ydaromuxcs, Ha GOpMUpOBaHHE Y HUX
OOIIIENHTEIVICKTYAIbHBIX YMEHHM, YMEHUN pallMOHATIM3AIMU y4eOHOro Tpyaa U 000OIIEHHBIX
CIO0CO0O0B JEATENbHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBisiomuMu npeaMera «XUMHUs» Ha YpPOBHE YIIIYOJEHHOTO HM3y4YeHMS SBISIOTCS
yriiyonéHnuble Kypebl — «Opranudeckas XuMus» u «OOmas 1 HeopraHudeckas xumus». Ilpu
OTpe/ieNIieHuU TOJIX0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMy COAEp)KaHUS 3TUX KYpPCOB B
porpaMMme Mo XUMHHU 3a OCHOBY MpUHATH nonoxeHuss @I'OC COO o paznuuusx 6a30BOro u
yrIIyONnEHHOTO YpOBHEH M3yUeHHUs peaMeTa.

OcHoBy cozepxanusi KypcoB «Opranundeckas xumusi» u «OOmas u HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO HM3yuY€HHUS IMpeAMeTa. DTa CHCTeMa 3HAaHUM MOJIydaeT OMpEeesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOINEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblMid  00BEM
¢axTonoruueckoro marepuaia. Tak, Ha yriayOn€HHOM YypOBHE M3Yy4eHUs MpeaMeTa obecrieueHa
BO3MOXHOCTh 3HAUUTEIBHOI'O YBEIMUYEHHs 0O0bEMa 3HAHMH O XMMHUYECKHX DJIEMEHTaxX u
CBOMCTBaX MX COECJUHEHUIN HA OCHOBE PACLIMPEHHS U YrIIyOJCHMs MPEICTABICHUH O CTPOCHUU
BELIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEAKLUN, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoguueckoro 3akoHa u
[lepuonuueckoil  cuCTeMbl ~XMMHUYECKHMX  DJEMEHTOB  0a3MpyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEJCTABICHUIX O CTPOCHUM aToMa. XUMHUYECKas CBsA3b OOBSACHSETCA C



TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUH Ipu e€ 00pa30BaHUM U pa3pyLLEHUH, a TAKXKe C TOUKU
3peHust MeXaHu3MOB e€ oOpa3oBanus. M3yueHne TUIIOB peakiuii JONOIHIEeTCs (POPMUPOBAHUEM
NpPEICTAaBICHUNA 00 ANEKTPOXMMUYECKHX IPOIECCaX U DJIEKTPOJU3E pacIIaBOB U PacTBOPOB
BEIIECTB. B Kypce OpraHm4eckoil XMMHUHM TPH PACCMOTPEHUH PEAKIMOHHOW CIOCOOHOCTH
COEIMHEHUH yzemnsercs 0cob0e BHUMAHUE BOIPOcaM 00 3JEKTPOHHBIX 3(PPeKTax, 0 B3aMMHOM
BJIMSIHUM ATOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKLIUMN.

Ocoboe 3HaYeHne UMeeT TO, YTO Ha COJEpKAaHHWE KYPCOB XMMHHU YTIyOJIEHHOTO YpOBHS
U3YUYEHHSI ITIS KJIACCOB OTIpeIeIEHHOTO MPpoduIIs (TJ1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIOJIHEHUH K 001Iel cucTeMe MpeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEKHBIE IPEMETHI.
Tak, HanpuMep, B COAEP)KaHUM MTPeIMeTa JJIs KIaCCOB XMMUKO-(U3NYECKOTo npoduist 60ibIoe
3HaYeHHe OynyT WMETh JJIEeMEHTHl y4eOHOro marepuana mo obmeidl xumuu. llpum u3ydenun
npeaMeTa B JaHHOM CITydae akUEeHT OyAeT caellaH Ha OOIIHOCTh METOJOB TO3HAHUS, OOIIHOCTD
3aKOHOB ¥ TEOPH B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYIIApHAst TeOpUs (MOJIEKYJIIpHast TEOpUs B
¢u3uKe), 3aKOHbl COXPAHEHUS MacChl M 3HEPruM, 3aKOHbl TEPMOAMHAMHKH, 3JIEKTPOJIU3a,
IIPEJICTaBJICHUS O CTPOCHUHU BELIECTB U JPYTO€.

B 10 ke Bpems B coiep)KaHUU peMeTa ISl KJIIACCOB XUMHKO-OHOIOTHUYECKOTO TPOGHIIS
OonblINi yaenabHbIN Bec OyaeT UMeTh OpraHuuyeckas XuMus. B 3Tom ciydae mpenocraBisieTcs
BO3MOHOCTb /17151 60s1ee 00CTOSATENILHOTO PAaCCMOTPEHHSI XUMUUECKOM OpraHu3aluy KJIETKH Kak
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOM BXOIAT, K NpPUMEPY, TaKU€ CTPYKTYpHbIE
KOMIIOHEHTbI, KaK JIMIHJbI, OENIKH, YIJIeBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu 3tom
3HaHMUS O COCTABE M CBOMCTBAX IPENCTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILECTB
CJIy’KaT OCHOBOM JUIS M3y4EHHs! CYIIHOCTH MPOLEeCCOB (POTOCHHTE3A, IbIXaHHs], MUIEBAPEHUSI.

B nnane ¢opmupoBaHUS OCHOB HAy4HOIO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAayYHBIX
METOJIOB TIO3HAHMS U OMbITa MPAKTUYECKOT0 MPUMEHEHHUS HayUYHbIX 3HAaHUM U3ydeHue npeameTa
«XuMus» Ha YriyOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3IX C Yy4eOHBIMU
npeaMeTaMu, BXOJSAIIMMHU B COCTaB MIPEIMETHBIX obsacTeil «EcTecTBeHHO-HayYHbIE IPEAMETHI»,
«MaremaTtuka u nHpopMaTHKa» U «Pycckuil A3bIK U IUTEpATYpay.

[Tpu u3yuyenun ydeOHOro mpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsSIETCS (OpPMHUpOBAaHME OCHOB HAyKM XHMMHUHM Kak o00JacTu
COBPEMEHHOT0 E€CTECTBO3HAHMSI, TMPAKTUYECKON JEsITeNTbHOCTH 4YeJIOBeKa U OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienue 3Toil 3aiaun Ha yriayOn€HHOM YpPOBHE M3y4deHUs
IIpeaIMeTa MpeArnosaraeT peaau3aluio Takux Lelel, Kak:

e (opMupoBaHHE NPEACTABICHUN: O MaTepPUaIbHOM €MHCTBE MUPA, 3aKOHOMEPHOCTAX U
II03HABAEMOCTH SIBJIEHUM ITPUPO/IBI, O MECTE XUMHUHU B CUCTEME ECTECTBEHHBIX HayK U €€
BeAylled posii B OOECIEYeHUH YCTOWYMBOIO DPA3BUTHS YEOBEYECTBA: B PELICHUU
npo0JieM HSKOJIOTMUYECKOM, SHEPreTHYecKod W MHUIIEBOM OE30MacHOCTH, B Pa3BUTUHU
MEIUIUHBI, CO3/JaHH HOBBIX MaT€pHaJIOB, HOBBIX HCTOUHHKOB 3HEPTUH, B 00€CIIEUEHUN
PaLMOHATIBHOTO MPHPOJIONIONIB30BaHMs, B (OPMUPOBAHUN MHUPOBO33PEHUS M OOIICH
KYJBTYpBl 4eJIOBEKa, a TaKXKe 3KOJOIMYECKHM OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeELE;

e OCBOCHHME CHCTEMBI 3HAHMH, JIEKAIMX B OCHOBE XHMHYSCKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpA: (yHAAMEHTAIBHBIX MOHITUH, 3aKOHOB U TEOpUI



XUMHUH, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUHU BEIECTBA HA PA3HBIX YPOBHSIX —
aTOMHOM, HOHHO-MOJIEKYJSIPHOM, HAJIMOJIEKYJIIPHOM, O TEPMOAUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX NMPOTEKAHHMS XMMUYECKUX PEAKLUUMN, 0 XUMMUYECKOM
pPaBHOBECHH, PAaCTBOpaxX M AMCIIEPCHBIX CHUCTEMax, 00 OOIIMX HAYYHBIX MPUHIIUTIAX
XHMHYECKOTr0 MPOU3BOJICTBA;

dopmupoBaHue y OOYy4aroIMXCs OCO3HAHHOIO IIOHUMAaHUsA BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKHX 3HAHUU Ui OOBACHEHHMS KJIIOYEBBIX HICH U MpobdiiemM
COBPEMEHHOM XUMHH, 11 OOBACHEHMS W IPOTHO3UPOBAHUS SIBICHUH, HMMEIOLINX
€CTECTBEHHO-HAYYHYIO IPHUPOJY; TPAaMOTHOIO pelleHUs MpodiieM, CBA3aHHBIX C
XUMHUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLUEHKM C IO3ULHUHA SKOJOTMYECKOU
0€30MacHOCTH MOCIEACTBUNM ObITOBOM U MPOU3BOJCTBEHHOM JEATEILHOCTU YEJIOBEKA,
CBS3aHHOM C XUMHUYECKUM IPOU3BOACTBOM, UCII0JIb30BAHUEM U IIEPEepabOTKOM BEIIECTB;

yriiyOjieHHe NpeACTaBICHUH O Hay4YHbIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nproOpeTeHNs] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHEHUST XHMUYECKUX
ABJICHUM, UMEIOILIUX MECTO B IIPUPOLE, B IPAKTUUECKOU ACATEIBHOCTH U IIOBCEIHEBHOU
JKU3HHU.

B nutane peanuzanyy nepBoodepeIHbIX BOCIIUTATENBHBIX U PA3BUBAIOIINX (DYHKITUH 11€JTOCTHOM
CUCTEMBI CpeIHEro 0011ero o0pa3oBaHus IPU U3YUYEHUHU MpeAMETa «XUMUS» Ha YIiyOnEéHHOM
YPOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TAKHE 1NN U 3aJ1a4H, KaK:

BOCIIUTaHHE YOEKIEHHOCTH B TO3HABAEMOCTH SBIICHUN TMPHUPOABI, YBAXKEHUS K
IIPOLIECCY TBOPYECTBA B O0JIACTUM TEOPETHMYECKUX W MPHUKIAIHBIX HCCIEIOBaHUM B
XUMHH, (GOPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

Pa3BUTHEC MOTHUBAIIUU K O6y‘leHI/IIO " TIO3HAHHUIO, CIIOCOOHOCTEH K CaMOKOHTpPOIJIIO "
CaMOBOCITMTAHUIO Ha OCHOBC YCBOCHHA 06Hl€q€J'IOB€‘I€CKI/IX HCHHOCTGI\/'I;

pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, HHTEUIEKTYalbHBIX W  TBOPYECKHUX
crocoOHOCTeN o0ydarommxcs, (GOPMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
caMo0Opa3oBaHUI0O W HEMPEpPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEITHOU
npohecCHOHANBFHOM U OOIIECTBEHHOW MEATEIBHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3JI0pOBbIO U OTPEOHOCTH B 3I0POBOM 00pa3e >KHU3HU;

dbopMUpOBaHHE YMEHHMH W HABBIKOB Pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KYJNbTyphl,  NpUOOpEeTeHHEe  OmbiTa  OOLIECTBEHHO-IIOJIE3HON
IKOJIOTMUYECKOH 1€ATENBHOCTH.

OO6miee 4yMCIIO YacoB, MPEIYCMOTPEHHBIX MJIsi M3y4EHUS XUMHUH Ha YriayOJeHHOM YpOBHE
cpennero oOmiero obpaszoBaHusi, cocrabisger 204 gacoB: B 10 kmacce — 102 gaca (3 daca B
Henento), B 11 kimacce — 102 gaca (3 yaca B Hezeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTuyeckue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TPEICTaBIEHHE O MHOT000pa3uu
OPraHUYEeCKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOECHUE aToMa YIJIepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOXKHOCTH aToMa yriepoja. XMMHUYECKasl CBSI3b B OPraHUYECKUX COCIUHEHUSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaned yriepoaa. MexaHu3Mbl 00pa3oBaHUSI KOBAJIECHTHOM
cBsi3U (OOMEHHBIN U JOHOPHO-AKIETITOPHBIN ). THUITBI IEpEeKpBIBAaHMSI AaTOMHBIX OpOHUTANEH, G- U T-
cBsa3u. OpuHapHas, JBoWHAas W TpoilHas cBs3b. CrocoObl pa3pblBa CBA3eH B MOJIEKYJIax
opraHuueckux Bemiects. [loHsTre o cBOOOIHOM paauKae, HyKJIeopuie u AEeKTpoduIe.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHHUSI OPraHUUYECKUX COEAMHEHUN.
Mornekynsipable U CTpyKTypHble (opmyibl. CTpyKTypHBIE (DOPMYJBl pPa3INMYHBIX BHJOB:
pa3BépHyTas, COKpall€HHas, cKeineTrHas. M3omepus. Buael wn3omepuu: CTpYKTypHas,
IPOCTPAHCTBEHHAsA. JEKTPOHHBIE J(PQGEKTbl B MOJIEKYJIaX OpPraHMYECKUX COEAMHEHUN
(MHIyKTUBHBIA U M€30MEPHBIN 3P PeKThI).

[IpencraBienue o Kinaccu(puKauy OpraHuueckux BemecTs. [IoHsaTHe 0 GYyHKIMOHATBLHON
rpynne. I'omonorus. I'omonornueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTICIBHBIX MPEACTABHTEIICH.

OcoOeHHocT M KiIacCUpUKalusg  OpraHmyeckux  peakiuil.  OkuciaurenpHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBpAILEHUI: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKUX BELIECTB IMpH HarpeBaHuu (TUiaBieHUe, OOyrIMBaHUE U TOpPEHUE),
KOHCTPYMPOBAaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankansl. 'oMoorudeckuii psii ainkaHoB, oOmiast ¢popMysa, HOMEHKIATypa U U30MEpHs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKaHOB, SP-THOPHAM3AINS aTOMHBIX
opbutaneit yrieposa, 6-cBs3b. OU3NUECKUE CBOMCTBA AIKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
HUKIU3aliy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXxaHU3Me peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB MaJbIX (IUKJIOMPONaH, LHUKIOOyTaH) M OOBIYHBIX (IMKJIOIICHTAaH,
[UKJIOTeKCaH) [UKI0anKaHoB. CriocoObl MONMy4eHHs U TPUMEHEHHE [TUKII0AIKaHOB.

Anxensl. ['oMonoruyeckuii ps ankeHoB, o0mias GopMyina, HOMEHKIATYpa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJ AalKeHOB, SP’-ruOpuaM3allus aTOMHBIX opOuTaneii
yriaepoaa, - u n-cBsizu. CTpyKTypHas U reoMeTpuieckas (Iiuc-tpaHc-) nzomepus. Ousnueckue
CBOIWCTBAa aJKEHOB. XWMHMUYECKHE CBOWMCTBA: PEAKIUM MPUCOCAUHEHUS, 3aMEUICHUS B O-



IIOJIOKEHUE TP JBOMHOM CBSA3M, NOJMMEpH3alMu U OKucieHus. [IpaBuno MapkoBHUKOBa.
KavecTBeHHbBIE peakuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYECHUS M IPUMEHEHHE AITKCHOB.

Ankanuensl.  Knaccupukanuss — ankanueHoB  (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoeartule). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUUYECKUX CBOMCTB CONMPSKEHHBIX
nueHoB, 1,2- wu 1,4-npucoenunenue. Ilommmepuzarus conpsokEHHBIX JTUEHOB. CrocoOBI
IIOJIyYEHUS U IPUMEHEHHUE aJIKaJUCHOB.

Anxunbl. 'oMonornyeckuii psia ankuHOB, oOmas ¢popmysia, HOMEHKIATYpa U U30MEpHUS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opbutaneit yriaepona. duznueckue CBONCTBA AIKHHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
IIPUCOEANHEHN, JUMEPU3alud U TPUMEpHU3aLnU, OKUCIeHUs. KUCcIoTHBIE CBOMCTBA aJKHHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBs3b. CrocoObI
MOJIy4YEHUS U IPUMEHEHUE aJIKUHOB.

Apomaruueckue yriaeBoaopo/sl (apeHsl). 'oMonornueckuit psit apeHoB, ooias popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: peaKluu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMu ITPUCOEAUHEHUS,
OKHCIIEHHE roMoJioroB 6eH3ouna. [lpeacraBienue 06 OpueHTUPYIOIIEM ASHCTBUY 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha IPUMEpPE AIKWIBHBIX PAJAMKalOB, KapOOKCHIIBHOM, I'MJIPOKCUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepusanus cruposa. CrnocoObl MOTYYeHHs U IPUMEHEHUE apOMAaTUUYECKUX YIII€BOIOPO/IOB.

[Tpuponusiii ra3. I[lonyrasie HedTsHBIE ra3el. HedTh u e€ mpoucxoxxaenue. KameHHbIH
yroib U NPOAYKTHl ero mnepepadotku. CrocoObl nepepaboTKu He(pTH: MEeperoHka, KPEeKUHT
(TepMHUYECKHM, KaTaTIUTUYECKUM), pupopMuUHT, nupoaus. [IpoaykTsl nepepaboTku HEPTH, UX
PUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3InYHBIMU KJIACCAMH YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amelieHus
rajJloreHa Ha THAPOKCOTPYIIy, HHUTPOTPYIIy, LHAaHOTPYMIy, aMuHOrpymmy. [leiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa Miénoud. BzaumonelicTBue
JUTaJIOTEHAIIKAHOB C MAarHueéM M LMHKOM. [IOHsATHE O METalIoOpraHMYecKHX COEAUHEHMSIX.
Hcnonb30BaHue TraloOreHIPOM3BOJHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE W NpPU CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX IMpEeBpallleHui: H3ydYeHHe
(U3MUECKUX CBOMCTB YIIIeBOIOPOJIOB (PaCTBOPHUMOCTD ), KAUECTBEHHBIX PEaKIUil yrieBo10po10B
pa3IMYHBIX KiaccoB (oOeciBeurBaHuEe OPOMHOW WIIM MOJHOW BOJBI, pacTBOpa MepMaHraHaTa
KaJIvs, B3aUMOJICUCTBHUE alleTHIIEHA C aMMHAYHBIM pacTBOpoM okcujia cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YIiiepoJa MW BOAOpPOJAa B OpPraHMYECKUX BEUIECTBAX, MOJyYEHUE HTHIIEHA U
U3y4eHHE €ro CBOICTB, O3HaKoMileHHE ¢ Koyutekuusamu «HedTtb» u «Yroaby, ¢ obpazuamu
IUIACTMAcC, KAaydyKOB M  DPE3UHBl, MOJEIMPOBAHHE  MOJIEKYJ]  YIJIEBOAOPOAOB U
TaJIOTEHIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kuciaopoacoaep:xaime oprani4ecKue CoeIMHEHHUs.

IIpenenbHble OfHOATOMHBIE CcHUpPTH. CTpoeHHE MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psz, oduas Gpopmyna, H30MepHsi, HOMEHKIIATypa U KIacCUPUKAIIHSL.
@usnyeckue CBOMCTBA NPEICIBHBIX OJHOATOMHBIX CIMPTOB. BomoponHsle CBA3HM MeEXIy
MOJIEKYJIAMH CIUPTOB. XMMHUYECKHAE CBOMCTBA: PEAKIIUH 3aMEILECHUS, IeTUIPaTalluH, OKMCIICHUS,



B3aUMO/ICHCTBUE C OPraHUYECKUMHU U HEOPTaHUYECKUMU KHciIoTaMU. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CHUPTHL. JleHCTBHE 3TaHONAa W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIYYCHUS! U IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[TpocTeie ¢upsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3MYECKUX M XUMUYIECKHIX
CBOMCTB.

MHOroaromMHble CHUPTHl — STUJIEHIJIMKOAb M INIHIEpUH. DPU3NUEeCKHe M XUMHYECKHE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJICUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOToaTOMHbIe cnupThl. [IpencraBienue o MexaHnusme
peakiuil HykJieopuIbHOTro 3amenieHus. JlelictBue Ha opranusm uenoBeka. CrocoObl MoTyueHus
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHre MOJIEKYIbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIIBI M OCH30IBHOTO Spa.
Ousnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOWCTB (eHona. KadecTBeHHBIE
peakiuu Ha QeHona. TokcmyHOCTh ¢eHona. CrocoObl MOJdydeHHs W MpUMEHeHHue (eHoua.
®enondopManbaeriuaHas cMoa.

KapOoHunbHBIE COENMHEHHSI — QIBJCTUABI M KETOHBL. OIJIEKTPOHHOE CTPOCHHUE
KapOOHHMIIBHON Tpymmbl. ['OMOJOrHYecKre psabl albICTHAOB M KETOHOB, oOmias ¢opmyna,
u30Mepuss M HOMEHKJaTypa. DU3MYECKHe CBOICTBA ajdbJErMIOB M KETOHOB. XHMHYECKUE
CBOMCTBAa aQJIbJIETUJOB W KETOHOB: peakuuu npucoeauHeHus. OKUCIEHUE aJIbIEeTUJIOB,
KaueCTBEHHBIC peakuuu Ha aiabAeruybl. CrocoObl MOJyYeHUs U NMPUMEHEHHUE ajbICTH]IOB U
KETOHOB.

OnHOOCHOBHBIE TpefeNbHbIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepus u HomeHkinarypa. dusmdeckne CBOWCTBA OJIHOOCHOBHBIX
npeielbHBIX KAPOOHOBBIX KUCIIOT. BoopoHbIE CBSI3U MEKY MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XUMHYECKHUE CBOMCTBA: KHUCJIOTHBIE CBOMCTBA, PEAKIMs ITEpUPUKALNUA, PEAKIIUU C ydacTHEM
yIIeBOAOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbHHOW KHUCTOTHL. [loHsiTHE O
MIPOU3BOJHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX 3(pupax. MHoroodbpaszue kapOOHOBBIX KHUCIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX
KHCJIOT, THAPOKCHUKAPOOHOBBIX KUCHOT. I[IpencraBuTenu BBICHIMX KapOOHOBBIX KHCIIOT:
CTEapHHOBAs, MAJIbMUTUHOBAs, OJICMHOBAS, JUHONE8AA, JUHONEHO8as KHUCIAOThL. CrocoOsl
MOJTyYeHUs ¥ TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble a¢upsl. ['omonornueckuit psn, odmas gopmyna, u3omepus U HOMEHKIATypa.
Du3nYeCcKre 1 XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IEJTOYHOU Cpelie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XMMHYECKHE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOH U
nienouHoi cpeae. OcCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIINX OCTATKH HETIPEACTbHBIX KHUPHBIX
KUCHO0T. JKUpsl B IpUpoIe.

MBpBUTA KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHE.

OO0mass xapakTepucTuka yriaeBonoB. Kiaccudukanus yriaeBoaoB (MOHO-, AH- H
nonucaxapuzpl). MoHocaxapuIpl: TIIOK03a, (pPyKTO3a, TajakTo3a, pudo3a, Ie30KcHprbdo3a.
®du3znyecKue CBOMCTBA U HaxoxaeHue B npupoje. Dorocuute3. XMMHUYECKHE CBOMCTBA IITIOKO3bI:
PEaKIUy C y4aCTUEM CIIUPTOBBIX U alIbJIETUTHON TPYII, CHUPTOBOE U MOJIOYHOKHUCIIOE OpOKEHHUE.
[IprMeHeHune rIrK03bl, €€ 3HAYEHNUE B KU3HEAEATEIBHOCTH Oprann3Ma. /ucaxapuabl: caxaposa,
MajbTO3a M JakTo3a. BoccraHaBnuBaroniye U HEBOCCTAaHABIMBAIONIIME aucaxapuiabl. ['uaponus
nucaxapunoB. Haxoxzaenue B npupoae u npuMmeHenue. [lonucaxapuapl: kpaxmani, TJIMKOTEH U
newnono3a. CTpOeHHE MaKpOMOJIEKYJ KpaxMmajia, [JIMKOreHa M LeJUIoio3bl. dusndeckue



CBOMCTBA KpaxMaja M LeJUI0J03bl. XMMUYECKHUE CBOMCTBA KpaxMmaia: T'HIpoJin3, KaueCTBeHHAs
peakuus ¢ HOAOM. XHUMHYECKHE CBOMCTBA LEJUIIOIO3bI: THAPOJIHN3, MOJy4yeHHe 3(PHUpPOB
1eJuTI010361. [oHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

DKCIepUMEHTaIbHbIE METOJbl M3YyYEHHUS BELIECTB M WX IMPEBpAIICHUIN: pPaCTBOPUMOCTD
Pa3IMYHBIX COUPTOB B BOJIE, B3AMMOJIEHCTBHE 3TAHOJA C HATPUEM, OKUCIIEHHE 3THJIOBOTO CIIUPTA
B albJETH]l HA PACKAIEHHOW MEIHOHN MPOBOJIOKE, OKHUCIEHUE 3THJIOBOIO CHUPTA IUXPOMATOM
KaJiis (BO3MOKHO HCIOJIb30BAHUE BUICOMATEPUATIOB), KAYECTBEHHBIE PEaKIIMU Ha allbJIeTUIbI (C
ruapokcugoM aumammuHcepeOpa(l) w  rumpokcumom  wmenu(ll)), peakums rimnepuHa C
ruapokcuaoM Meau(ll), xumudeckue cBOICTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHE
pacTtBopa rioko3bl ¢ ruapokcugom menu(ll), BzanmopelicTBue kpaxmania ¢ HMOJOM, pEIICHUE
IKCIIEPUMEHTAIBHBIX 337124 110 TeMaM «CTIHpThl 1 eHOoIbD, «KapOoHOBEIe KUCTOTHI. CII0KHBIE
pUPBD».

A3oTconepaxainiue OpraHu4ecKkue coeJMHeHusl.

AMUHBI — OpraHuMYecKHe TMpou3BOAHbIE ammuaka. Kiaccudukanuss amMHHOB:
anupaTUYeCKUe U apOMaTUUYECKUE; MEPBUYHBIC, BTOPUYHBIC U TpeTU4YHbIe. CTpOEHHUE MOJIEKYII,
obmas ¢opmyia, U30Mepusi, HOMCHKJIATypa U (pU3MYeCKHe CBOMCTBA. XMUMHYECKOE CBOHCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKMJIMPOBAHUE, B3aHMMOJCHCTBHE MEPBHUYHBIX
aMUHOB C a30TUCTOHN KUca0TOK. COoNM aJIKUIaMMOHMS.

AHUIMH — IpeJCTaBUTENIb AMUHOB apoMatnyeckoro psiaa. CtpoeHue aHwivHa. BzaumHoe
BIIMSIHUE TPYIINl aTOMOB B MoJieKyje aHuiauHa. OCOOCHHOCTH XUMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHWwiIMH. CrnocoObl MOMy4YeHHS U TpPUMEHEHHE anu(aTHUYeCKUX
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u uzomepus. OTaenbHbIe IPEeACTaBUTENN 0-aMUHOKHUCIIOT:
TJIULIYH, alaHuH. OU3NYecKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEpPHBIX OPraHUYECKUX COSAMHEHUN, peaKIis MOJIUKOHIEHCAIIMH, 00pa30BaHKe MENTUIHON
cBs3u. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku kak nmpupogHbie moauMepsl. [lepBudHas, BTOprudHasi ¥ TPETHYHAS CTPYKTYpa OCJIKOB.
XuMHYecKue CBOWCTBa OENIKOB: THAPOJIN3, AeHATypallns, KaYeCTBEHHbIE peaKlIUU Ha OEJIKH.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHsS] BEIECTB M MX MPEBPALICHUN: PACTBOPEHHUE
0enkoB B BOJIe, JeHATypalus OETKOB MPH HarpeBaHUU, I[BETHBIC PEAKIIMU HA OENKH, pEIICHUE
HKCIEPUMEHTAJbHBIX 33/1a4 10 TeMaM «A30TCOJEp)KAlMe OPTraHWYEeCKUEe COCAUHEHUS» U
«Pacno3HaBaHne OpraHMYECKUX COCTUHEHHI.

BbicokoMosieKyJIsIpHBIE COeIMHEHHUS.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeaHsAs MoJyeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHNN — TTOJIMMEPHU3AIIHS U TIOJTUKOHICHCAITHS.

[Tonumepuble maTepuansl. [InacTmaccsl (MOJUATUIIEH, TOTUIPOIUIIEH, TOJTUBUHUIXIOPU]L,
MOJIUCTUPOIL, TOJIMMETHUIIMETAKPUIIAT, TOIMKAPOOHATHI, TOMUATHIEHTepedTanar). Y Tuinu3anus u
nepepadoTKa MIacTUKa.

DnacToMephl:  HaTypaldbHBI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bosokna: HarypanbHble (XJIOIOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).
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[TonmuMmepsl cienanbHOTO Ha3HauUeHus (TeIoH, KeBIap, ANEKTPONPOBOIAIIUE MOTUMEPHI,
OunopaszinaraeMble OJUMEPBHI).

DKCIepUMEHTaIbHbIE METO/Abl M3YUCHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpasliaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peLICHUE
SKCIIEPUMEHTANIBHBIX 3a7au 1o TeMe «Pacro3HaBanue miacTMacc 1 BOJOKOH).

Pacuérnble 3a1aun.

Haxoxaenne MoneKyasspHO GOopMyIIbl OPTaHUIECKOTO COSTUHEHUS IO MACCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIIMNX B €r0 COCTaB, HAXOXKICHHE MOJEKYISIPHOW (OPMYIbI OPraHHUYECKOTO
coeuHeHus 1o Macce (00BEMY) MPOTYKTOB CrOPaHHUs, IO KOJTUYECTBY BellecTBa (Macce, 00bEMY)
NPOJAYKTOB PEAaKIUU W/WIK HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOPMYIIbI
OpPTaHMYECKOTO BEMICCTBA HA OCHOBE €r0 XUMHUYECKHX CBOWCTB WJIHM CIIOCOOOB TOJydYCHUS,
ompeieNICHUE JOIU BBIX0/Ia POYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzamus MexnpeaMeTHBIX CBA3€M NMpU M3yuyeHUU opraHudeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCS 4€pe3 HCIOIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSTHUH, TaK U
MOHSITHIA, IPUHATHIX B OTJICIBHBIX MMPEJIMETaX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mure ecTeCTBEHHO-HAy4YHBIE TOHATHA: SIBICHHUE, HAy4YHBIM (akT, THIOTE3a, TEOpus,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(uKanus, HaOII0JeHHE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJCIb,
MOJICIUPOBAHUE.

®usuka: marepus, aTroM, JJEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHYECKHI
YpOBEHB, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHUE BellecTBa, (PU3NYECKHE BEIMYUHBI,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opraHusM, sKocucreMa, omocdepa, MeTaboIM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHue, (OTOCUHTE3, NbIXaHHE, OEKH,
YTJIEBOJIBI, )KUPBI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpacdusi: mone3Hble NCKOMaeMble, TOTLIHUBO.

TexHomoTHs: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUSI, MOIOIIUE CPECTBA,
MaTepHabl U3 UCKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.
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11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne OCHOBBI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XUMU4eckuil aneMeHT. M3oronsl. CTpoeHHE 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTHUYeCKHEe YPOBHU M TNOAYPOBHH. ATOMHBIE
opburanu. Krnaccudukarms XMMUYECKUX dJIEMEHTOB (S-, p-, d-, f-anementsl). Pacnpenenenue
AJIEKTPOHOB IO ATOMHBIM OpOHTAISIM. OJIEKTPOHHBIE KOH(PHUIypalud aTOMOB JIIEMEHTOB
[IEPBOr0—4€TBEPTOrO0 IEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHMM, 3JIEKTPOHHbBIE
KOH(Urypauuyu HOHOB. DIEKTPOOTPULIATEILHOCTb.

ITepuognueckuit 3axkoH u Ilepuoguueckas cucrema XHMHYECKUX drnemeHToB JIL.H.
MengeneeBa. CBs3p NepuOAMYECKOTO 3akoHa M llepuonnyeckoil cuCTEMBl XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpHEH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUs CBOMCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMH IPOCTHIX M CIOXKHBIX BELIECTB IO IpynnaMm M
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /{.11. Menneneesa.

XuMHu4eckasi CBs3b. BUABI XMMHYECKOM CBSI3M: KOBAJICHTHAs, MOHHAs, METAJUINYECKAs.
MexaHu3Mbl 00pa30BaHMsI KOBAJICHTHON CBSI3M: OOMEHHBIN U JOHOPHO-aKIETITOPHBIA. DHEPTUs U
JUIMHA cBA3M. [losApHOCTH, HANpPaBIEHHOCTh M HACBHIIAEMOCTh KOBAJIEHTHOW CBsA3U. KpaTHble
cBsa3u. Bogoponnas cBsA3b. MeXMONIEKYISAPHBIE B3aUMOACUCTBUS.

BanenTHOCTP M BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
HepuoJIa).

[IpencraBneHne O KOMIUIEKCHBIX coequHEeHMsX. (CocTaB KOMIUIEKCHOTO — HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUWE KOMIUIEKCHBIX coenuHeHuil. [lonstue o
KOOPAWHALIMOHHON XUMUHU.

BemectBa MOJEKYIAPHONO M HEMOJEKYJISPHOTO CTPOCHUA. THUIBI KPHUCTAIIMYECKUX
PEIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

ITonsTue 0 nucnepcHbIX cuctemax. Mertunuble pacTBOpbl. [IpencraBineHue 0 KOJIIOUIHBIX
pactBopax. CrnocoObl BbIpaKeHMsI KOHIIEHTpAIlMM pPacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MOJISIpHAas ~ KOHUEHTpanus. HacellleHHble ¥ HEHaCBIEHHBIE  PaCTBOPHI,
pactBopuMoOcTb. Kpucramioruapars!.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BELIeCTB. TpUBHAIIbHBIE HA3BaHUS
OT/JIEIIbHBIX NPEJCTABUTEIEH HEOPraHUIECKNUX BEIIECTB.

Knaccudukanus XuMHUECKUX peakliii B HEOPraHU4eCKOW U OpraHMYecKoil XUMHUHU. 3aKOH
COXpPAHEHHUsI MacChl BELIECTB; 3aKOH COXPAHECHUS U INPEBPALICHUS DHEPIUU IIPU XUMUYECKHUX
peakuusax. Temnosbie 3(h(HEeKThl XUMUYECKHX peakiuil. TepMoXuMHUUecKue ypaBHEHHUS.

CKopocTh XUMHUYECKOUN peakiiu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (pakTopoB. 'oMoreHHbIE
Y TeTEPOrcHHbIE peakunn. Katanus u karaau3aTopsl.

OO6patumMble 1 HeOOpaTUMBbIE peakIui. XUMUYecKoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO
paBHOBecHs. DakTOphl, BIHAIOLIME Ha IOJOKEHHE XUMHUYECKOIO PaBHOBECHs: TEMIIEpaTypa,
JIaBJICHUE U KOHIIEHTPAIlMH BEIIECTB, y4acTBYOMMUX B peakiuu. [Ipunuun Jle [llatense.

OnexTtponutnueckass aucconuanusa. CuibHble UM cnabble  30eKTposnuThl. CTeneHb
muccouuanuu. Cpena BOOHBIX pacTBOPOB: KUCIIOTHas, HEHTpasibHas, LIeno4Has. BogopoaHsiii
nokazarenb (PH) pactBopa. ['maponus coneil. Peakiuu nonnoro ooMeHa.
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OKHCTUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb okucieHus. OKuciurenb u
BOCCTaHOBUTENb. IIpomeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHeHine OKUCIUTENH U
BOCCTaHOBUTENU. MeTO/| 371IeKTpOHHOT0 OanaHca. DIEKTPOIU3 paCTBOPOB U PaCIIaBOB BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: pa3jIoKEHUE
MEepOKCHUa BOJOpPOJa B MPUCYTCTBUU KaTallM3aToOpa, MOJIENIM KPHUCTAJUIMYECKUX PEIIETOK,
MPOBEJCHUE peakuii HMOHHOTO OOMEHa, OIpeAesieHHe Cpelbl pPacTBOPOB C IMOMOIUIBIO
WHIUKATOPOB, U3yYCHUE BIUSHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIMH U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckasi Xumusi.

ITonoxxenue HemeraiuioB B llepuogmueckoin cucreMe XuMHYeCKHX dieMeHToB J[.H.
MenzeneeBa U OCOOEHHOCTM CTpOEHMSI UX aromoB. Puiznyeckue CBOICTBA HEMETAJUIOB.
AJToTponusl HEMETaUIOB (Ha MpUMeEpe KUCIopoia, cepsl, hocdopa u yriepoaa).

Bopopon. Ilonyyenue, gusuyeckiue U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMeTallJIaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ mpuabl. TOIIMBHbBIE 7IEMEHTHI.

['anorensl. HaxoxneHne B mpupoje, CrocoObl MOMy4eHUs, GU3NIEeCKUe M XUMHYECKUE
cBoiicTBa. ['asioreHoBOIOPOABl. BakHelnMe KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble U MPOMBIIITICHHBIE CIIOCOOBI TOTYYEHHS raoreHoB. [IpuMeneHre rajioreHoB 1 ux
COEeIMHEHUI.

Kucnopon, o3oH. JlaGopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOA.
®uznyeckue U XUMUYECKUE CBONCTBA U TPUMEHEHNE KUCIOpoa U 030Ha. OKCHUIBI U IEPOKCUIBL.

Cepa. HaxoxxaeHue B MNpHUpPOJE, CIOCOOBI MOJIydyeHHs, (PU3NYECKHMEe U XUMHUYECKHe
cBoiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCJIOTBI M UX coiu. OCoOCHHOCTHM CBOWMCTB cCepHOM KHCIOTHL. I[lpumenenue cepsl u €€
COCTUHEHUH.

Azor. HaxoxaeHue B mpupoje, cCrocoObl MONydeHHus, (usnyeckue W XHUMHUYECKHE
cBOMCTBAa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THCTas M a30THAs KHUCJIOThI U UX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMeHeHue a3oTa M €ro CoeAMHEHUl. A30THBIC
ya00peHusl.

®ocdop. Haxoxnenue B mpupone, crnocoObl MOIydeHHUs, (U3NUYECKHEe U XUMHUYECKHE
cBoiicTBa. @ocouas u pochun. Oxcuasl hocdopa, pochopHas kuciora u e€ conu. [Ipumenenue
docdopa u ero coenunenuii. DocpopHsie y1oOpeHus.

VYrnepon, HaxoxaeHHWE B TMpupone. AJuioTpomHble Moauduxanuu. Duznueckue u
XMMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Okcua yraepona(ll), okcua
yriaepona(lV), yroneHas kucinoTa u €€ cosii. AKTUBUPOBAHHBINA yroiib, agcopouus. OymnepeHsl,
rpadeH, yrnepoaHsle HAaHOTpYOkH. [IpruMeHeHne NpocThIX BEIIECTB, 00pa30BaHHBIX YIIIEPOIOM,
Y €r0 COeTMHEHUH.

Kpemuuii. Haxoxxnenue B mpupoje, crnocoObl MOdXydeHus, Gu3n4ecKkue U XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTA, CUIIMKAThL. [IpuMeHeHne KpeMHUsI U ero
coequHeHnil. CTEKJ0, €ro moJy4yeHue, BUIbl CTEKJIA.

[Tonoxxenne meramioB B [leproanueckoit cucreMe XUMHUYECKHUX eMeHTOB. OCOOEHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI0UEK aTOMOB MeTalioB. O0mue Gu3ndecKkue CBONCTBA METAJLIOB.
[TpumeHeHne MeTaIJIOB B OBITY U TexHUKE. CIUTaBbl METAJLIOB.
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DNIEKTPOXUMHUYECKHUH psii HanpsbKeHu MetauioB. OO01iue crnocoObl MOIyYeHUs! METaJLIOB:
TUAPOMETAJUTYPrusi, MMPOMETAIULYPrus, dJeKTpoMeTatyprus. [loHsaTHE 0 KOPpO3UU METAIIOB.
Crioco0pb!I 3a1UTH OT KOPPO3UH.

OO6mas xapakrepuctuka meramioB |A-rpynmnsl Ileproanueckoil cMCTEMbl XUMHUYECKHX
sneMmeHToB. HaTpuii u xanumii: nmoiaydenue, puandyeckue U XMMHUECKUE CBOWCTBA, IPUMEHEHUE
MIPOCTHIX BELIECTB U UX COCAMHEHUH.

O6mas xapaxkrepuctuka MetamaoB |IA-rpynnsr [leproguueckoil cucTeMbl XUMHUYECKHX
3JIEMEHTOB. Maruuii ¥ KajablMi: IOJdy4YeHue, Gu3nyeckre 1 XMMUIeCKue CBOMCTBA, IPUMEHEHNE
MPOCTHIX BEIIECTB U UX coelnHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnoMuHUHR: TonydyeHue, GU3NYECKue W XMMHUYECKHE CBONCTBA, MPUMEHEHHE MPOCTOro
BEIIECTBA M €ro coeAnMHEHUH. AMQOTepHBIE CBOWCTBA OKCHUJA W THUIPOKCHAA ATIOMUHUSA,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

OO6mass xapakTepucTuka MeTauioB mnoOounbix moarpymnm (b-rpynm) Ilepuomuueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

duznyeckue U XMMHUYECKHUE CBOMCTBA XpoMa U €ro coequHeHu. OKCUpl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u quXpomarbl, UX OKUCIUTEIbHBIE CBOMCTBA.
[lonyyeHnue u npuMeHEHUE Xpoma.

®u3nueckue M XHUMHYECKHE CBOMCTBA MapraHila M €ro COeJuHEeHUW. Baxueimme
coenunenus mapranua(ll), mapranma(lV), mapranna(VI1) u mapranua(Vll). Ilepmanranar kanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

dusnyeckue U1 XUMUYECKUE CBOMCTBA JKele3a U €ro coequHeHni. OKCUIbI, THAPOKCUBI U
comnu xene3a(ll) u sxeneza(lll). [lonyuenue u npumMeHeHHe kKenne3a U ero CIUIaBOB.

du3nyecKnue U XMMUYECKUE CBOMCTBA MEJIU U €€ coenHeHui. [lonyuenne n npumeHenne
MeIU U €€ COCTMHEHUM.

[{uHk: nomy4yeHue, pu3ndeckre U XUMUYECKUE CBOMCTBA. AMQOTEpHbIE CBONCTBA OKCHA
Y TUIPOKCHJIA [IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [ [pMeHeHne NMHKa U €r0 COeTMHEHNN.

DKCrepuMEHTaJIbHBIE METO/IbI M3yUEHHS! BEILIECTB M UX MPEBpallleHUui: H3yuyeHue 00pas1ion
HEMETAJJIOB, TOpeHUe cephl, ¢ocdopa, *Keie3a, MarHusg B KUCIOPOJE, M3YUYEHHE KOJIJIEKLUU
«Mertaisl U CIIaBbl», B3aUMOJEHCTBUE IIEIOYHBIX U IIETOYHO3EMENIBHBIX METAIOB C BOJOMN
(BO3MO’KHO HMCHOJIb30BaHKE BUI€OMATEPUAIIOB), B3aMMO/ICHCTBHE LIMHKA U XKeJle3a C pacTBOpaMu
KHUCJIOT U LIeJIoUel, KaueCTBEHHbIE PeaKMy Ha HEOPraHWYEeCKUEe aHMOHBI, KATHOH BOAOPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJIEHCTBUE THIPOKCH/IOB ATFOMUHUS U IIUHKA C PACTBOPAMH KUCJIOT U
1IeJI04YeH, PELIEHNE YKCIIEPUMEHTANIBHBIX 3a1a4 110 TeMaM «I asmorens», «Cepa 1 €€ coeAMHEHUSY,
«A30T 1 Qochop U UX COeTUHEHUs», «MeTambl TIaBHBIX MOATPYHI», «MeTaibl MoOOYHBIX
MOATPYIII».

XuMHUS U )KU3Hb.

Posib xumum B obecrieueHHMH yCTOMYMBOIO Pa3BUTHUS yenoBedecTBa. [IoHATHE O HAYUHBIX
METOJ1aX MMO3HAaHUS U METOI0JIOIMH Hay4YHOT 0 HccaeaoBanus. HaydHble NpUHIMIIBI OpraHu3aluu
XUMHUYECKOT0 Mpou3BojAcTBa. [IpoMbllieHHbIe cIOCOOBI MOMyYeHUs! BaKHEHIINX BEIIeCTB (Ha
npuMepe MPOU3BOJICTBA aMMHAaKa, CEPHOM KHUCIOTHI, MeTaHoja). [IpombllnuieHHbIE CIIOCOOBI
MIOJIyYEHUSI METANIOB M CIUIAaBOB. XHMHUYECKOE 3arps3HEHUE OKpYXKarolled cpeisl U €ro
nocieacTsus. Pons Xxumun B o0ecrieueHIH YHepreTHIeCKOi 6e301MacHOCTH.

Xumus W 3I0poBhe 4yesoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia MCHosIb30BaHUS
JIEKAPCTBEHHBIX IpenapaToB. Poyib XMMUK B pa3BUTUU MEIULUHBI.
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XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBku. Poiab xuMuu B oOecrieueHun
MUIIEBON OE30MMaCHOCTH.

Kocmernueckne u mapdroMepHbie cpeactBa. beitoBas xumus. [IpaBuna OGe3omacHOTro
WCIIOJIb30BaHUs IIPEMapaToB OBITOBOM XMMUH B MIOBCETHEBHOMN YKH3HHU.

XUMHUS B CTPOUTENBCTBE: BaKHEHIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMHUS B CeNbCKOM X03siiicTBe. OpraHuyecKkue 1 MUHEpaIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUaibl, KPACKH, CTEKIIO, KepaMuKa. MaTepuaisl s
aNeKTpoHuKku. HanotexHonoruu.

PacuérHrble 3amaumn.

Pacuértel: Macchl BemecTBa uiin 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBa, Macce
Wi 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00BEMa, KOIHMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUM, €CIW OJHO U3 BEIIECTB HMMEET MPUMECH, MacChl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pPEaklMu, €CI OJHO U3 BEUIECTB JIaHO B BUJAE pacTBOpa C
onpeneséHHON MacCcoBOM JoJied pacTBOPEHHOTO BEUIECTBA, MACCOBOWM JIOJIM U MOJISIPHOM
KOHIIGHTpAIlMM BEIECTBA B PACTBOpPE, JOJIM BBIXOJIa TMPOJIYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpenMeTHbIe CBS3U.

Peanuzaius MeXIpeIMETHBIX CBSA3EH MPU MU3y4eHUH OOIIeH M HEOPraHMYeCKOW XUMUU B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATUM, IPUHATHIX B OTACJIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAy4YHBbIE TOHATHUA: SBJICHHE, HaydHbIM (akT, TUMIoTe3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, KiIaccu(puKalus, TEePUOJUIHOCTh, HAOMIOEHUE, U3MEpEeHHE,
HKCIIEPUMEHT, MOJICIIb, MOJICIIUPOBAHNE.

®dusnka: marepus, MHUKPOMHpP, MaKpOMHp, aTOM, SJEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOIbI, PaJOaKTUBHOCTh, MOJEKYJa, SHEPTreTHYECKH YPOBEHb, BEIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, UIealbHBIN Ta3, (PU3NUecKre BeTHUHNHBI, €MHUIIBI U3MEPEHUs,
CKOPOCTb, SHEPI'Hsi, Macca.

buonorust: knerka, opraHusM, OJKocucTema, Ouochepa, MeTadOIU3M, MaKpo- H
MUKPOIJIEMEHTHI, O€JKH, >KHUPBI, YIJIEBOJbI, HYKJICHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE TIOPOJIBI, TTOJIE3HBIE UCKOMIAEMbIE, TOTIITUBO, PECYPCHI.

TexHomorus: XUMHUecKasi TPOMBIIINIEHHOCTh, METAJUTYPTHs, CTPOUTEIbHBIE MaTepHabI,
CEJIbCKOXO3SUCTBEHHOE TPOU3BOJICTBO, THINEBas MPOMBIIUICHHOCTh, (apMareBTu4IecKas
MPOMBILIEHHOCTb, MIPOU3BOJICTBO KOCMETUYECKHUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKITMOHHBIX MaTEPHAJIOB, AJICKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS IIPOI'PAMMLBI 110 XMUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJIbTaTOB OCBOSHUS MpeIMeTa « XMMUS» Ha YPOBHE CPEHET0 0011ero 00pa3oBaHUs BEIICICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOYYaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPEAEIICHUIO;
HAIMYUE MOTHUBAallMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATHCSI TIPUHATHIMH B OOINECTBE INMPaBWIAMA M HOPMaMH TIOBEICHUS; HAIUYHC
MPaBOCO3HAHUSA, YKOJIOTHYECKON KYJIBTYpPHhI; CIIOCOOHOCTh CTABUTh LIEJIM U CTPOUTH KU3HEHHBIC
IIJIaHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHhopMHUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON M TIPAKTHUYECKOUN JNEATEIEHOCTH 00YUaIONUXCs B MPOIIECCe peaTn3aun
00pa3oBaTeNbHON AESTEIHHOCTH.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAaMeTa «XHUMHs» OTPaKalT cPOPMUPOBAHHOCTD
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JEATENbHOCTH 00yUYaloluXcs B MPOIlecce peann3aun
00pa3zoBaTenbHON AESTETPHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaKaaHCKOro BOCIIMTAHUS

OCO3HaHHUS O00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaXKECHHS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YUYEOHOU e TEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HAcCJIEeIMI0 OTEUYEeCTBEHHOM
XUMUU;

YBaXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUU M TPAKTHYECKOTO TMPHIIOKECHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHbIE HAYKA €CTh pPe3ylbTaT HAJMUTENbHBIX HAOIIOACHHUIA,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

WHTEpECa M TI0O3HABATEIHHBIX MOTHBOB B TIIOJYyYEHUH U TIOCICAYIOIIEM aHAIIN3e
nH(pOpMAIUK 0 EPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOTI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMH SBJICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PEUICHUS, OPUECHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IMOCTYINKM CBOUX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPHI 310POBbS:
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MOHUMAaHHUS IIEHHOCTCH 370pOBOTO W 0€30MMacHOro o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOIOACHMS TPaBUJI 0E30MacCHOTO OOpAaIeHUs] ¢ BEHIECTBAMH B OBITY, NMOBCEIHEBHOU
JKU3HH, B TPYAOBOU JIEATEIbHOCTH;

MOHUMAaHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJBHOTO M KOJJIEKTMBHOTO 0€30mMacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJICJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TPYyAOBOr0 BOCIIMTAHUS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEIOBATEIbCKONW JESTEIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YyYacTHE€ B PEIICHWU TMPAKTUYSCKUX 3a/a4 COIHUAIbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIOASIM TPpyJa U pe3ysibTaTaM TPYIOBOH JESITEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HHIUBUIYATbHOU TpaeKTOPUU 00pa3oBaHus, Oynylien
npodeccuu u peanusanuu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH 11€71€CO00Pa3HOr0 OTHOIIEHUS K MPHUPO/IE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJIHON U COLIMATILHOM CPEIBI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMHH IS PEIICHUSI BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCSIIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpee,
YMEHUS MPOTHO3UPOBATH HEOJATONMPUSTHBIE SKOJOTUYECKUE TOCIECTBUS MPEIANPUHUMAECMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETLHOCTH  DKOJOTUYECKOW HAMNpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOHN U COITMAIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VyPOBHIO pa3BUTHUS HAyKu |
00IIECTBEHHON IPAKTHKHY;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKd, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
paIMoOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIeM
MHUpE KaK O €IMHCTBE MPUPOILI M YEJIOBEKA, B MO3HAHUM IPHUPOIHBIX 3aKOHOMEPHOCTEU HU
pEIICHUH TPOOJIeM COXPaHESHUS TPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH I COBPEMEHHOW NMBHWIM3ALWU: B €&
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOM pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJbTYPHbI, B PEIICHUH TI100aTBHBIX MTPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUH MEIUIIMHEI,
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00eCIeYeHNH YCIOBHH YCIIEITHOTO TPY/Aa U SKOJIOTHYEeCKH KOM(POPTHOM KM3HU KaKIOT0 WieHa
00I11eCTBA;

GCTGCTBGHHO-HayLIHOﬁ FpaMOTHOCTI/IZ IIOHUMAaHU S CYU_IHOCTI/I MCECTOOO0B II03HaHU,
I/ICHOJIB3yeMBIX B €CTCCTBCHHBIX HayKax, CHOC06HOCTI/I HCIIOJIB30BATh HonyqaeMHe 3HAHUA OJIA
aHaJM3a U OOBSICHEHHUS SIBJICHHUH OKPYXKAIOMIETO0 MHpA M HPOUCXOAAIINX B HEM W3MEHCHUH,
YMEHHMSI JIej1aTh 000CHOBAaHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIMXCS JTAHHBIX
C IEJIBIO MOTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHMS JIJISl PEIICHUS TPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

HMHTEpeca K MO3HAHUIO, HCCIICI0OBATEIBCKON JCITEIbHOCTH,

TOTOBHOCTH W CIOCOOHOCTH K HETNPEPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BAHHIO, K
aKTI/IBHOMy HOJIy‘-IeHI/IIO HOBBIX 3HaHPII>i 110 XUMHU B COOTBCTCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSIM TPY/Jla B Pa3JIMYHBIX cepax mpodecCHOHANTBHOM AeITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie pe3yJIbTaThl OCBOCHHS MPOTPAMMBbI MO XMMHU Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHUs BKIIOYAOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/IH MHPOBO33PCHUA O6yan-OHlI/IXC$[ MCKIUCHOUIIIIMHAPHBIC
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crierurKy METOJ0B O3HAHHMS, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEpPTHsl, SBIEHHE, MPOIECC, CUCTeMa, HaYYHBIH (akT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHs, UCCIICIOBaHKE, HAOIIOICHIE, M3MEPEHHUE, SKCIIEPUMEHT H JIPYTHUE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE,
PETYIATHBHBIE), o0ecrednBaromue (GOpMUpOBaHHWE (YHKIUOHAIBHON TPaMOTHOCTH |
COIMAJIbHOM KOMITETCHIIMH 00YYalOIINXCS;

CIIOCOOHOCTh ~ OOYYalONIMXCS ~ MCIIONIB30BaTh  OCBOCHHBIE  MEXIUCLHUIUTUHAPHEIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JEWCTBUS B I103HABATEIbHOU U
COIIMAIbHON ITPAKTHKE.

MeranpeMeTHbIE PE3YNbTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCAIBHBIMH YYEOHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

[To3HaBaTebHbIE YHMBepPCcAJbHbIE YUeOHble AelicTBUS

1) 6a3oBble JIOrHYecKHe A1eCTBUSA:

CaMOCTOSITENIbHO (POPMYTHpPOBaTh M aAKTyalU3UpPOBAaTh MpOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENENATh IENN JeATCIbHOCTH, 3a/laBas TMapamMeTpbl U KPUTEPUH HMX JTOCTHIKEHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;

HCIIOJIB30BAaTh IIpU OCBOCHHUU 3HAaHUU HpI/IéMBI JJOTUYCCKOTI'O MBIIIJIICHUA: BbBIACIATH
XapakTepHbIe TPU3HAKK TIOHATHH W YCTaHABIWBAaTh WX B3aMMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHME MOHATHS U1 OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIIN;

YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbBIMU SIBJICHUSMU,
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CTPOUTB JIOTHUECKHUE PACCYXKJIeHUs (MHIYKTUBHBIE, IelyKTUBHBIE, [10 aHAJIOTHH ), BBISIBIISATh
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSIX, (DOPMYIMPOBATH BBHIBOJBI U
3aKJIF0YEHUS;

IPUMEHSATh B IIPOLECCE MTO3HAHUS MCIIOJIb3YyEMbIE B XMMHUHM CHMBOJIMUECKHE (3HAKOBBIC)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABIECHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHUYECKOM peakuud — NpU peleHUH Y4eOHbIX
[I03HABATEJIbHBIX U IPAKTUUECKUX 3a/a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIC PECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IIPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUUECKUX PEaKLUM.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAY4YHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLIUI;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOpMyITUPOBAaHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHUS YYCHUYECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IPOLIECcCa, CaAMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M MIPOEKTHOM JesITeNbHOCTH,
IPOSBIATE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pELIEHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3INYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAaX HHGpopManuu (HAy4HO-TIOMYJsSIpHAs
JuTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble mocoOus, pecypcbl HMHTepHera),
aHaTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTUIECKH OLICHUBATh
€€ I0CTOBEPHOCTh U HENPOTUBOPEUYHUBOCTH;

dbopMynupoBaTh 3ampochl M NPUMEHATH pa3jMyHblE METOAbI NIpPU IOHCKE M O0TOOpe
uH(popMalnu, He0OX0AUMOM /1J1s1 BBITIOJIHEHUS YUe€OHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

nproOpeTaTh OMBIT MCIOJIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIBL, PUCYHKU U IPYTHE);

UCMOJIb30BaTh HAYYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLKel: MPUMEHATh MEXIpeIMeTHble ((QU3MUEeCKue W MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, hopMyIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HaKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHblIe yueOHbIe JeHCTBHUS:
3aJaBaTh BOMPOCHI 10 CYIIECTBY 00CYKIa€MOI TeMbI B X0OJI€ JUaora U/UiH JUCKYCCHH,

BBICKA3bIBaTh UACH, (OPMYIMPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHLHO BHIMIOTHEHUS
MPEJI0KEHHOM 3a/1a4uu;
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BBICTYNIATh C MPE3EHTalUEeH pe3yabTaTOB MO3HABATEIbHOM IEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IpPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOro MpoeKTa, W (HOPMyIHpPOBaTh BBIBOJABI MO pe3yibTaTaM HpPOBENEHHBIX
MCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBIC y'leﬁﬂble JelcTBHUA:

CaMOCTOSITENIBHO IIJIaHUPOBaTh U OCYILECTBIATh CBOIO IIO3HABATEJIBHYIO JNEATEIbHOCTb,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJUPOBATh U IO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeJyiaraéMblii aIrOpUTM JEUCTBUN IPU BBINOJHEHUM YUEOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((PeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YY4ETOM IOJIy4YeHHs] HOBBIX 3HAHUN O
BELIECTBAX U XUMHUUYECKUX PEAKLUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JCSITEIHbHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI IO XUMUU Ha YriayOJIEHHOM ypOBHE Ha
YPOBHE CpeHEero OOIIero oOpa3oBaHUsl BKIIOUAIOT crenuduyecKkue I y4eOHOro mpeaMera
«XUMHUS» HaydHbIE€ 3HAHUSA, YMEHHS U CIOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpETALUN U
npeoOpa3oBaHUI0 3HAHMM, BUBI JESTEIBHOCTH MO MOTYyYEHUIO HOBOTO 3HAHMS U MPUMEHEHHIO
3HAaHMA B Pa3jMUHBIX Y4EeOHBIX CUTYallUSX, a TaKKe B PEANbHBIX >KU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C XUMHer. B nporpamMme 1o XuMuHr NpeaAMETHBIC PE3YJIbTAThI IPCACTABJIICHEBI 11O I'OJJaM
A3YYCHUSL.

10 KUIACC

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHHI: 0 MECTE U 3HAUEHUU OPTaHUYECKON XMMHUH B CICTEME
€CTECTBEHHBIX HAYK U €€ poJIi B 00ECIeUeHNHN YCTOMUYNBOIO Pa3BUTHUS YEJIOBEUECTBA B PEILICHUN
npo0JIeM KO0JIOTHYEeCKOM, SHEPreTUYeCKON U MUIEBONH 0e30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX MCTOYHMKOB SHEPrUH, B OOECIEUEHHH PallMOHAIHLHOTO
MPUPOIONOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYIbTYphl YEJIOBEKA, a TAKKE
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 310POBBIO U IPUPOJTHON CPEAE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
TOHSITHSL — XMMHYECKHH JIEMEHT, aTOM, PO U JIEKTPOHHAs 000JI0YKa aToMma, S-, P-, d-aTOMHbIE
opOuTaNM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMSI aTOMa, TMOpHAM3alMs aTOMHBIX OpOUTalIeH,
WOH, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENCHb OKHMCIEHUS, XMMHUYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeTeT, PyHKIMOHAIbHAS TPYIINA,
panukan, CTPYKTYpHble (GOpMynbl (pa3BEPHYTHIE, COKpAUIEHHbIE, CKEJETHBIE), H30MEpHs
CTPYKTYpPHasi M MPOCTPAHCTBEHHAsl (F€OMEeTpUYecKas, ONTHYECKas), H30MEpbl, TOMOJIOTUYECKUN
psifi, TOMOJIOTH, YIJIEBOJOPOIBI, KHUCIOPOA- M a30TCOACpIKAIUUE OPraHUYECKHE COCHUHCHMS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COECUHEHMS; TEOPUH, 3aKOHBI
(mepuonnyeckuii 3akoH [[. YI. MenaeneeBa, Teopusi CTpOEHMsI OpraHM4eckux Bemiects A. M.
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BytnepoBa, 3ak0OH COXpaHEHHs] MacChl BELIECTB, 3aKOH COXPAaHEHMsI U IIPEBPAILEHUS SHEPTUU IIPU
XUMHUYECKHUX PEaKLUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XMMHUH, MUPOBO33PEHUECKUE
3HaHMUS, JIeXKalUe B OCHOBE IOHUMAHUS NMPUYMHHOCTH M CUCTEMHOCTU XUMHUYECKHUX SIBICHUM;
IIPEJICTaBICHUS] O MEXAaHU3MaxX XMMHMUYECKUX DPEAKIUM, TEPMOJMHAMUYECKMX U KUHETHUECKHUX
3aKOHOMEPHOCTSAX UX MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB U I'PYIII aTOMOB B MOJIEKYJIAax
(MHAYKTUBHBIN 1 Me3oMepHbIi 2 dexTrl, opuentanTsl | u | pona); dbakromoruueckue cBeACHUS
O CBOWCTBaX, COCTaBe, MOJYUYEHUH U O€30IMacCHOM HCIIOJIIb30BAaHUHM BAKHEUIINX OPTaHUMYECKHX
BEIIECTB B OBITY M MPAKTUYECKON JAEATEIILHOCTH YEIOBEKa, OOIIMX HAyYHBIX HPUHIUIAX
XMMHUYECKOI'0 IIPOU3BOJICTBA (Ha IPUMEpE IPOU3BOJICTBA METAaHOIIA, IEPepadOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTepHbIE IPU3HAKY MOHATUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBa, CTPOEHUS U
CBOICTB OPraHUYECKUX COCIUHEHUM;

c(OPMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJISi COCTABJICHUS! MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHU4YECKUX BELIECTB;

COCTaBJIAITh YPAaBHEHMSI XUMUUECKUX PEAKIIMH U paCKPbIBATh UX CYIIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEaKIil TOCPEICTBOM COCTABJICHHUS 3JIEKTPOHHOI0 OanaHca 3TUX peaKIuid,
peakuuii MOHHOro 0OMEeHa MYTEM COCTaBJIEHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTaBIMBAaTh MOJIEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB Ul WJUIIOCTpAlMU  HX
XUMHYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh MPUHAAJIC)KHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB [0 X COCTaBYy M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIiie COeJUMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucteMarndeckoir HomeHkinarype (IUPAC) i nmpuBoIuTh TpUBHAIHHBIE HA3BAHUS
JUISL OT/IETIbHBIX MPEACTaBUTENICH OpraHnYecKUX BEHIECTB (ITHIIEH, alleTUJIEH, TOTYOJ, TIIMLEPHH,
ATUJICHIJIMKOIb, (eHOJ, (POpMaNIbJETH A, alleTalbJIeT U], alleTOH, MypaBbUHAas KUCI0Ta, YKCyCHas
KHCJIOTa, CTEapHHOBAs, OJIEMHOBAs, MAJbMUTHHOBAs KHCIOTHI, TJHMIMH, ajlaHWH, MajbTO3a,
bpykTO3a, aHWJIMH, TUBUHUII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHHS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M MOHHAs CBSI3b, G- U M-CBSI3b, BOAOPOAHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS IMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHWYECKHUX
BeuiecTB A. M. byrtiepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU3oBaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPECTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJKaJMEHOB, AJKHUHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIIUPTOB, AIbJIETHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTIIEBOI0B (MOHO-, TU- U TIOJMCAXapUI0B),
WUIIOCTPUPOBAaTh TI'EHETUYECKYIO CBA3b MEXAY HHUMH YPaBHEHMSIMH COOTBETCTBYIOIIHX
XMMHYECKHX PEaKLUil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (HOpMYT;

C(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKJaTh Ha KOHKPETHBIX IpPHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OpPraHMYECKUX COCAMHEHHH OT KPAaTHOCTH W TUIA
KOBaJICHTHOM CBSI3HU (G- U T-CBA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;
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c(OPMHUPOBAHHOCTh YMEHHUS XapaKTE€pPHU30BaThb HCTOYHUKH YIJIEBOJAOPOJHOIO ChIPbS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHUE
IPOJYKTOB NEPEepadOTKHU;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O eCTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HaOJIOAEHUHM, W3MEPEHMM, MOJEIUPOBAHUM, 3KCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) M YMEHHUS IPUMEHSATh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHUSI MPUMEHSATh OCHOBHBIE  ONEpPAIlMM  MBICIUTEIHLHON
NEeSITeIbHOCTH — aHalM3 WM CHHTE3, CpaBHEHHE, O00O0O0IIEHHe, CHUCTEMAaTH3alMiO, BbISBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBsI3€l — 7151 U3Y4YEHUsl CBOMCTB BELIECTB U XUMUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUIMU U
NPEICTAaBICHUSAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB il Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS I10
OpPraHMYeCcKON XUMMHU JJIsi OOBSICHEHHS U IPOTHO3MPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-
HAY4HYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI IO XUMHUYECKHM (opMmynam u
YPaBHEHHUSIM XMMHUYECKUX PEAKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOM CTOPOHBIL:
pacy€Tbl MO HAXOXKACHUIO XMMHUYECKON (OpMyIbl BELIECTBA 110 M3BECTHBIM MACCOBBIM JOJISIM
XUMHYECKHX 3JIEMEHTOB, IPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATH M OLEHUBATh C MO3ULIUN
HKOJIOTHYECKOM 0€30IacHOCTH MOCHEACTBUS OBITOBOM M MPOU3BOJICTBEHHON JESTEIBHOCTH
4eJ0BEKa, CBA3AHHOM C mepepadOTKOI BeIIeCTB, HCMHOJNb30BATH IMOJTYYEHHbIE 3HAHUSA JUIs
IPUHITHS TPAMOTHBIX pEIIeHNU IPOOJIeM B CUTYalUsIX, CBA3aHHBIX C XMMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
HKCIEPUMEHT (TIOJIy4€HHE U N3yUYeHHE CBOMCTB OPraHNYECKHUX BEILECTB, KAUYECTBEHHbIE PEAKLIUU
YIIIEBOIOPOAOB PA3IIMUHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPTraHUYECKUX BELLIECTB, PEIICHNE
AKCIEPUMEHTAJIbHBIX 3a/1a4 110 PacllO3HAaBaHUIO OPIraHUYECKUX BEUIECTB) C COOTIOCHUEM IIPABUIT
Oe3omacHOro oOpalleHus C BellecTBaMH U JabopaToOpHbIM 000pyAOBaHHEM, (POPMYIHPOBAThH
LeNlb  HMCCIENOBAaHUsA, TMPEACTaBIATh B pa3lUYHOM (QopMe pe3ynbTaThl dSKCIEPUMEHTA,
AQHAJIN3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHU:

coOnroAaTh MpaBWila IKOJIOTUYECKU I1eJ1IeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOU
JESATEIIBHOCTH B IIEJIAX COXPAHEHUS CBOErO 370POBbs, OKPYXAlOUIEW NPUPOJHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHUYECKOrO JAEMCTBHSI Ha KHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpPraHMYeCKHUX BEIIECTB, MOHUMAas cMbIca noka3arens [1J1K;

aHAJTM3UPOBaTh  1IE€JIECOO0PAa3HOCTh  MPHUMEHEHHS  OpPraHWYEeCKMX  BEIIECTB B
HNPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHUS] COOTHOILICHUS PUCK-TIOJB3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBISATH IIEJICHANPABICHHBIA IMOUCK XHUMHUYECKOM
MHQOpPMALlUU B Pa3IM4YHBIX MUCTOYHUKAX (HayuyHas M y4eOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoi HMH(popmauuu, VHTEepHET M Jpyrue), KPUTUUYECKU aHATU3UPOBATh XHMHUYECKYIO
uHopMalrio, epepadarbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C ITOCTABICHHOM y4eOHOM
3a7a4en.
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11 KJIIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeoOpraHuIecKast XUMHUS OTPAKAIOT:

c(hOpPMHUPOBAHHOCTH MPEJCTABICHUN: O MAaTEPHAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE U 3HAUCHUHU XUMHUH B CUCTEME €CTECTBEHHBIX HAyK
u e€ ponu B OOECHEUYEeHUU YCTOWYUBOTO Pa3BUTHSA, B PEHICHUH HPOOJIEM 3KOJIOTUYECKOM,
SHEPreTUYecKOM W TMUIIEBOM Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBL, CO3JAHMM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECICUECHHWH  PAMOHAIBHOTO
MIPUPOIOTIONB30BAHUS, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYJIBTYPHI Y€JIOBEKa, a TAKIKE
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHON Cpesie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJATaollne
MOHSTHUS — XUMHYECKHUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsi 000I0YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTANM, OCHOBHOE W BO30OYKAEHHOE COCTOSIHHS aToMma, T'HMOpHIU3arius
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJCHTHOCTb, JJIEKTPOOTPHUIIATEIHHOCTh, CTENEHBb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi peméTKa, XUMUYECKas pPEaKUUs, PacTBOP, JIEKTPOJIUTHI, HEIICKTPOJIUTHI,
ANEKTPOJIUTUYECKAs  JUCCOLIMAINS, CTENEeHb JAUCCOLMAIMM, BOJOPOJHBIA  IOKA3aTelb,
OKHUCJIUTEJb, BOCCTAHOBUTENb, TEIUIOBOH 3(h(PEKT XUMHUUECKON peaklny, CKOPOCTh XUMHUECKON
peakiuu, XHUMHUYECKOE paBHOBECHE; TEOPHUM U 3aKOHBI (TeOpus DIEKTPOIUTUUYECKOU
quccouranuu, nepuoanyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXpaHEHHUsS W TPEBpAIIEHUs YHEPTUM MPH XUMHUYECKUX PEaKIMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK X UMHH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIUEe B OCHOBE NMOHUMAHUS MPUYMHHOCTHU U CHUCTEMHOCTHU
XUMUYECKUX SIBJIEHUI; COBPEMEHHBIC TIPEJICTABIICHHS O CTPOCHUU BEIIECTBA HA AaTOMHOM, HOHHO-
MOJICKYJIIPHOM U HAJMOJIEKYJSIPHOM YpPOBHSX; TPEJCTABICHUS O MEXaHU3MaX XHWMHUYECKHX
peakuuii, TEPMOAUHAMUYECKUX W KHUHETHYECKHX 3aKOHOMEPHOCTSX MX MPOTEKAHUS, O
XUMHYECKOM PaBHOBECHH, PACTBOpAX M JUCIEPCHBIX chcTeMaX; (haKTOIOTUYECKUE CBEACHHS O
CBOMCTBAxX, COCTaBe, MOJYYCHUU M O€30MaCHOM HCIOJIb30BAHUU BAXKHEHIITMX HEOPTaHUYECKHX
BEIIECTB B OBITY M TPAKTUYECKOW [EATETHHOCTH YeJIOBEeKa, OOIIMX HAyYHBIX MPUHIIUAIAX
XUMHUYECKOTO MMPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHIA: BBISBIIATh XapaKTepHbIC MPU3HAKN MOHATUN, YCTaHABIUBATh
WX B3aUMOCBS3b, HUCIOJIH30BATh COOTBETCTBYIONIME TMOHSTHS TPU ONMHMCAHWH HEOPTaHWYECKHUX
BEILECTB U UX IPEBPAILLECHUI;

c(OpMUPOBAHHOCTh YMEHUS HCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJHMKY JUIsI COCTABIICHUS
dbopMyn BEHIECTB W ypaBHEHUN XHWMHUYECKUX PEAKIUi, CHUCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHaIbHbIE Ha3BAHUS OT/ICIBHBIX BEIIECTB;

c(hOopMUPOBAHHOCTHh YMEHHSI OTIPEIEISATh BaJICHTHOCTh U CTETICHb OKUCIICHHS] XUMHUYECKUX
AJIEMEHTOB B COEIMHEHMSX, BHUJl XHUMHUYECKOW CBA3M (KOBAJIECHTHAsl, MOHHAs, METAJUIMYECKas,
BOJIOPO/IHAS ), TUII KPUCTAJUTMYECKON PEIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCMMOCTb CBOICTB BELIECTB OT BHJA
XUMHUYECKOW CBSI3W W THUMA KPUCTAJUTMYECKOW PEIETKU, OOMEHHBIM M JIOHOPHO-aKIIENTOPHBII
MEXaHHU3MBbI 00pa30BaHUS KOBAJIIEHTHOU CBSI3H;

c(OPMUPOBAHHOCTh YMEHHI: KIACCH(PHUIIMPOBATh: HEOPTaHWMYECKHE BEIIeCTBA IO WX
COCTaBY, XMMHMYECKHUE PEaKIUU IO PA3IUYHBIM NMPU3HAKAM (YUCIY U COCTAaBY pearupyronmx
BEIIECTB, TEIUIOBOMY J3(PQEeKTy peaklud, H3MEHEHHUIO CTENeHEeHl OKHUCIIEHUS JJIEMEHTOB,
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00paTUMOCTH, YYacCTHMIO KaTajau3aTopa M JApYrue); CaMOCTOSTEIbHO BbIOMpPATh OCHOBAHUSA U
KPUTEPHH IS KJIacCU(UKAIIIHN N3Y9aeMbIX BEIIECTB U XUMUUECKUX PEAKIINML;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKpPBIBATh CMBICT TMepuoaudeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHUPOBAHHOCTh YMEHMH: XapaKTE€pPU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMUYECKUX JJIEMEHTOB IIepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MeneneeBa, UCIOIb3Ysl MOHATHS «IHEPrETUYECKUE YPOBHMU», «OHEPre€TUYECKUE IOJLYPOBHU,
«S-, p-, d-aTOMHBIE OpPOUTATINY», KOCHOBHOE U BO30YXKIEHHOE YHEPIreTHUCCKUE COCTOSIHUS aTOMaY;
OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMMUYECKHX 3JEMEHTOB M UX COEAMHEHUH 1O
nepuonaM u rpynmnam [lepuoguueckont cucremsel . M. MenneneeBa, BaJleHTHbIE BO3MOKHOCTH
aTOMOB JJIEMEHTOB Ha OCHOBE CTPOSHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTb YMEHUHN: XapaKTE€pHU30BaTh (OIMCHIBATh) OOLIME XUMUUECKUE CBOWCTBA
BEUIECTB Pa3IM4YHBIX KJIACCOB, MOATBEP)KIATh CYILECTBOBAHUE TIE€HETHMYECKOM CBS3U MEXIY
HEOPraHWYECKMMM BEIIECTBAMH C IIOMOIIBI) YPAaBHEHMM COOTBETCTBYIOIIMX XHWMHUYECKHUX
peakiui;

c(OPMHUPOBAHHOCTh YMEHUS PACKPbIBaTh CYIHOCTb: OKUCIHUTEIBbHO-BOCCTAHOBUTEIbHBIX
peaKkuMid MOCPEeICTBOM COCTABIICHHS 3JIEKTPOHHOIO OajlaHCa 3TUX peaklUil; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IMOJHBIX M COKPAalIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUIPOJIN3A; PeaKIuil KOMIIEKCOOOpa3oBaHMs (Ha NpUMEPE T'MIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMUHMUS);

c(OPMHUPOBAHHOCTE YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKHX
peakuui ¢ y4€TOM MX DHEPreTHYECKHUX XapaKTEPUCTHK, XapaKTep HW3MEHEHHMS CKOPOCTH
XUMHUYECKON peakluu B 3aBUCUMOCTU OT Pa3jIMuYHBbIX (PAKTOPOB, a TAKXKE XapaKTep CMEIEHUs
XMMHUYECKOT'O paBHOBECHUS O] BIMSHUEM BHEIIHUX Bo3aeiicTBuil (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMUYECKHE PEaKLMH, JeKallue B OCHOBE
MPOMBIIIIEHHOTO TIOJYy4YEHUS] CEpHOW KHUCJIOThL, aMMHaka, oOOIIue Hay4Hble MPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; II€JI€CO00Pa3HOCTh NPHUMEHEHUSI HEOPraHWYECKUX BEILECTB B
HNPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHUS] COOTHOILIEHUS PUCK-TI0JIB3a;

c(OpPMHPOBAHHOCTD BIIAJICHUSI CUCTEMON 3HaHUI O METOAaX HAYYHOTO MO3HAHUS SBICHUIN
IPUPO/IbI — HAOIIOIEHNE, U3MEPEHNE, MOACTUPOBAaHNE, SKCIIEPUMEHT (PeaIbHbIA U MBICIIEHHBIH ),
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUs T[PUMEHATb O3TH 3HAaHUA IIpHU
HKCIIEPUMEHTAIBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHUS XHUMHYECKHX SIBJICHHIH,
HUMEIOIINX MECTO B IIPUPOJE, IPAKTUIECKON EATEIbHOCTH YEJIOBEKA U B IIOBCEITHEBHON KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATUSAMU U
NPEJCTAaBICHUSIMA  PYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB i 0Oojiee OCO3HAHHOTO
NOHMMAaHHS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS IPOBOJUTH Pacu&Thl: C UCIOIB30BaHUEM MOHATHH «MaccoBast
JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJIIPHAsk KOHLIEHTPALM»; MAacChl BEILIECTBA MIIM 00BbEMa ras3a 1o
U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCe MM OOBEMY OIHOIO M3 YYaCTBYIOLIUX B pEaKkLUU
BEIIIECTB; TEIUIOBOTO 3(h(pexTa peakinm; 3Ha4YeHUSI BOAOPOIHOTO MTOKa3aTessl paCTBOPOB KUCIIOT U
miesioueil ¢ M3BECTHOM CTEMEeHBIO UCCONMANMU; Macchl (00bEMa, KOMMYECTBAa BEIIECTBA)
IIPOAYKTA PEAKLUH, €CIU OJHO M3 MCXOIHBIX BELIECTB JAHO B BHJE PACTBOPA C OMPEIACIEHHON
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MacCOBOH /10J1ei pacTBOPEHHOIO BEIIECTBA WM JJAHO B U30BITKE (MMEET MPUMECH ); IOTU BBIXOJIa
MPOYKTA PEAKIIUU; OOBEMHBIX OTHOIIIEHUH ra30B;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEIIbHO IUIAHUPOBATh U MPOBOJUTH XUMHUYECKUI
HKCIEPUMEHT (IIPOBEICHUE PEAKLUii HOHHOTO OOMEHa, MOATBEPKICHNE KaUeCTBEHHOIO COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPENEICHUE CPEIbl PACTBOPOB BEUIECTB C MOMOILBI UHIUKATOPOB,
U3Y4YEeHHUE BIUSHUS Pa3IMYHbIX (DAKTOPOB HAa CKOPOCTh XHMHUYECKON pEaKIMH, pelIeHue
HKCIEPUMEHTAIBHBIX 3a/1a4 1o TemaM «Metamib» u «Hemeramib») ¢ coOMOACHUEM MPaBHIl
Oe3omacHOro oOpaleHHus C BelecTBaMU U JTAOOpaTOpPHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTABIATh B pPa3UyHOW (opme pe3ynbTaThl SKCIEPUMEHTA,
aQHAJIM3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHMI1: COOIIOATh MpaBUiIa MOJb30BAHUS XUMUYECKON MOCY0N 1
71a00paTOpHBIM 000PYIOBaHNEM, OOPAIICHNUS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIUSMH 1O
BBITMIOJTHEHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB, SKOJIOTHYECKH 11€TIECO00pPa3HOT0 MOBEICHUS
B OBITYy M TPYIOBOW MAESATENLHOCTH B IIENIAX COXPAHEHUS CBOErO 370POBBS, OKPYXKAIOIIeH
IPUPOJHON cpeabl M JOCTHKEHHMs €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaThb OINACHOCTh
TOKCHUYECKOr0 JEHCTBUS Ha JKHUBBIE OPraHU3Mbl OMNPEAEIEHHBIX HEOPraHMYECKUX BELIECTB,
moHuMas cMbIcl nokaszarens I1JIK;

c(OpMUPOBAHHOCTh YMEHHIl: OCYUIECTBIIATH IIEJICHANPABICHHBIM MOUCK XUMHUYECKOU
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi HHGpopMmanuu, VHTEepHET W [pyrue), KpUTUUYECKH aHaJIU3UPOBATh XHUMHUYECKYIO
uHpopMalnio, nepepadarbiBaTh €€ U UCMOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3aJa4eil.
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Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus
bubnunoreka LIOK
4.1 A A .b 12
MITHL AMIHORHCTOTRL. HETIH https://m.eds00.ru/d69df650
Hroro no paszneny 12
Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUSA
5.1 BricokoMoIeKyIsIpHbIE COCTMHECHUS 6 bubamorexa LOK
' y P A https://m.edsoo.ru/d69df650
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I1O 102

I[MTPOT'PAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 KJIACC
N HaumenoBanu KoanuecTBo yacos DJ1eKTPOHHBIE
K € pa3esioB H (uudposbie)
n/ Becer  Kontpoabnnl  IlpakTuuecku
. TeM o ¢ paGoTI ¢ paGoTI o0pa3oBaTeJibHbIE
MPOrpaMMbl pecypcsl
Pa3nen 1. TeopeTnyeckne 0CHOBBI XUMHUH
Crpoenue
aToma.
Ilepuoanuecku
1 3aKOH U bubmuoreka IIOK
1.1 IMeproandecka 9 https://m.edsoo.ru/2dd57f2
s CUCTEMA 4
XUMHIYECKHUX
31eMeHToB /I.
N. Menneneera
Crpoene Bu6nmoreka IJOK
1.2 setectsa. 11 1 https://m.edsoo.ru/2dd57f2
MHuoroobpasue 4
BEIIECTB
X HMIeCKIe bubmunoreka IIOK
13 19 1 3 https://m.edso0.ru/2dd572
peaxiumn 4
Hroro o pasneny 39
Pazpnen 2. Heopranuyeckass xXuMust
bubmuoreka IIOK
2.1 Hemeramms 31 1 3 https://m.edso0.ru/2dd572
4
bubmuoreka LIOK
2.2 Mertamibl 23 1 2 https://m.edsoo.ru/2dd57{2
4
Hroro mo paznmeny 54
Pazagen 3. XuMus u )Ku3Hb
Merozet bubmmoreka IIOK
3.1 HOSHAMIEL B 9 https://m.edsoo.ru/2dd572
XUMHH. XUMHUSI 4
1 KU3Hb -
HUroro mo paznemy 9
OBILEE 102 4 8

KOJIMYECTBO



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IMPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon

MPOBEPSIEMOT0
TpedoOBaHUs

1

11

1.2

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
0011ero o6pa3oBaHus

Bnagenue cucteMoi XUMHYECKUX 3HaHHﬁ, KOTOpasA BKIOYacCT:

OCHOBOIIOJIATAIOLINE TMOHATHS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOIIbI,
JNIEKTPOHHAsl 000JI0YKa artoma, S-, p-, d-3JeKTpOHHBIC OpOHTAIN
aTOMOB, OCHOBHO€ M BO30YKJIEHHOE COCTOSIHUE aTOMa, HOH, MOJIEKYJa,
BAJIEHTHOCTb,  3JEKTPOOTPULIATENBHOCTb,  CTENEHb  OKHUCIEHMS,
XAMHYECKast CBsi3b (G- M T-CBf3b, KPATHBIC CBSI3M), THOPHIH3ALIUS
aTOMHBIX OpOMTaNell, KpUCTAJJIMYecKas peléTKa, MOjb, MOJIIpHas
Macca, MOJSpPHBIH O0O0BEM, MOJspHas KOHIEHTpAlus, pPacTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CUCTEMBbI), KPUCTAIOTHIPATHI, YTIepOIHBIN
ckeneT, (yHKUMOHAJbHAS TpyINa, pajuKall, U30MEphl, CTPYKTypHas
dbopmyrna, wu3zoMepusi  (CTpyKTypHas, reomeTpuueckas  (1uc-,
TPAHCU30MEpHsI), TOMOJOIMYECKHH psi, TOMOJOIH, YIJIEBOAOPO/BI,
KHCJIOPOJ- U a30TCO/IeprKalllie COeTMHEHNs, OMOJIOTHUECKU aKTHBHBIE
BellecTBa (yrjieBoAbl, KUPbI, OEITKHN), MOHOMED, IOJTUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIBl  XUMHYECKHX pPEaKIMi (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- M JHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 0OpaTUMble U HEOOPATUMBIE), PACTBOP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI,  AJIEKTPOJIUTUYECKAass  JAMCCOLMAIMs,  CTENEeHb
JVCCOLIMAIINY, OKHCIUTENb, BOCCTAHOBUTEND, JJIEKTPOJIU3, CKOPOCThH

XUMHUYECKOH pCaKknuun, XUMH4YCCKOC paBHOBCCI/Ie)

TEOPUM M 3aKOHBI (TEOpUS XUMHUUYECKOTO CTPOEHUS OPraHUYeCKHX
BemiecTB A.M. ByTnepoBa, Teopust 2IEKTPOTUTUICCKON THCCOIMAIINH,
[Tepuonnueckwuii 3akon [[.11. MeHneneeBa, 3akOH COXpaHEHUSI MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, MUPOBO33PEHUYECKUE
3HaHWs, JIC)KAIUEC B OCHOBC TIOHUMAHUA MPUIUHHOCTH U CUCTCMHOCTH
XUMHNYCCKUX HBHeHHﬁ, COBpPCMCHHBIC MPCACTABJICHUA O CTPOCHUH

BElIeCTBa Ha aTOMHOM, MOJIEKYJIIPHOM U Ha/IMOJIEKYJISIPHOM YPOBHSIX
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1.3

1.4

MNpeaACTaBJICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKHI/Iﬁ,
TEPMOANHAMHNYCCKUX u KHHETHYCCKHUX 3aKOHOMEPHOCTAX ux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

(baKTOJ'IOFI/ILIeCKI/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBC, IIOJIYUCHUHU H
0e30macHOM HCIIO0JIb30BaHHUH BaKHEHIIINX HCOPraHN4YCCKUX u
OpraHN4YC€CKUX BCUICCTB B 6BITy u HpaKTquCKOﬁ JACATCIIBHOCTH

YCJIOBCKA

1.5

2.1

2.2

o0mre HayYHbIe MPUHITUITHI XUMHUYECKOTO IMPOU3BOJICTBA (Ha IpUMEpe
MPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHoJa, MepepaboTKu
HeTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIISATH:

XapaKTCPHBIC IIPU3HAKU W B3daMMOCBA3b H3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOLIMUC IIOHATUS IIPHU OIMMCAHUHU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUUYECKUX BELIECTB U UX IIPEBpaLCHUI
B3aMMOCBSA3b XMMHUECKUX 3HAHUN C MOHATUSMHU U IMPEACTaBICHUSIMHU
JIPYTUX IPEeIMETOB JiIs 001ee 0CO3HAaHHOIO MOHUMAHUS U 00BSACHEHUS

CYIITHOCTHU MAaTCPUAIBHOT'O CAUNHCTBA MHpPa

C(I)OpMI/IpOBaHHOCTB YMCHHA UCITOJIB30BATh:

3.1

HAaUMEHOBAHUSA XHMHUYECKHUX COCAUHECHUU MCKAYHAPOAHOI'0O COrO3a
TeopeTquCKOﬁ n HpHKHaZ{HOP’I XAMHU W TpPHUBUAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCAIMIMUXCA K MH3YUCHHBIM KJIaCCaM OpPraHu4CCKHUX U

HEOPraHWYECKUX COCTUHEHUI

3.2

XUMHUYECKYI0 CUMBOJHUKY AJII COCTaBjieHUsI (GOpMYJT HEOpPTraHMYECKHX
BEUIECTB,  MOJEKYISPHbIX M  CTPYKTYpHBIX  (pa3BEPHYTHIX,

COKpaH_[éHHBIX n CKCJ’ICTHBIX) (bOpMy'J'I OpTraHN4YCCKUX BCUICCTB

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIMPOBATS:

4.1

4.2

HCOPTaHNYCCKUC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTL OCHOBaHHUA H
KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaLII/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB
OpPraH"nvCCKHUC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTL OCHOBAaHHA H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 Pa3IMYHBIM NPU3HAKaM (YHMCIY M COCTaBy pEarupyrolluX BEILECTB,
TerioBoMy 3((dexTy peakuuy, H3MEHEHUIO CTEeNeHeH OKUCIIECHUs

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaanu3aTopa)

ChopMupoBaHHOCTh YMEHHS XapaKTEPU30BaTh JICKTPOHHOE CTPOCHHE

aTOMOB (B OCHOBHOM M BO30YXJAEHHOM COCTOSSHUM) W HOHOB
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XUMUYECKUX 3JeMeHTOB 1 — 4 mepuonoB Ilepuoguyeckoil cuctembl
J.1. MenpeneeBa U X BaJICHTHBIC BO3MOXKHOCTH, UCIIONIB3YS MTOHATHUS
S-, p-, d-3IIeKTPOHHBIC OPOUTAIIH, SHEPIETUUECKUE YPOBHHU
ChopMHUPOBAaHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH M3MECHECHHS
CBOMCTB XMMHYECKHX IJIEMEHTOB M 00pa3yeMbIX UMH COCTUHEHUU IO
MepuoiaM U rpymnmnam

CdopMUPOBAaHHOCTh YMEHHUS COCTaBIATh YPAaBHCHHSI XHUMHUYECKHUX

peakuMii ¥ pacKpbIBaTh UX CYLIIHOCTD:

7.1

OKHCIIMTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ IMOoCpCACTBOM

COCTAaBJICHHSA 3JICKTPOHHOI'O OajaHca STUX peaKuMﬁ

7.2

YPAaBHEHUsI pPEAKUUM pa3JIMYHBIX THUIIOB; IIOJIHBIE M COKpPAlllEHHbIC
YpaBHEHUS pEAKIUl HMOHHOrO OOMEHa, Y4YWThIBasi YCJIOBUA, MpHU

KOTOPBIX 3TH pE€aKUU UAYT 10 KOHIIA

7.3

8.1

8.2

10

peakiuil TUAPONU3a, Peakuil KOMIUIEKCOOOpa3oBaHusl (Ha MpUMeEpe

TNAPOKCOKOMIUICKCOB IMHKA U aJHOMI/IHI/ISI)
C(I)OpMI/IpOBaHHOCTB YMCHHA IMIOATBECPKAATL:

Ha KOHKPCTHBIX MPpHUMEpax XapaKTep 3aBUCUMOCTU peaKLII/IOHHOI\/’I
CIIOCOOHOCTH OpraHn4€CKux COC}II/IHGHI/Iﬁ OT KpaTHOCTH HW THUIIA
KOBAJICHTHOM CBS3U (G- n TE-CB?ISPI), B3aMMHOI'O BJIMSHHA aTOMOB U
rpymi aToMOB B MOJICKYJIAaX, a4 TaKXKC OT 0coOeHHOCTEH peam3anuun

Pa3JIMIHBIX MEXaHU3MOB IIPOTCKAHU A peaKI_[I/II\/’I

XapPaKTCPHBIC XHUMHUUYCCKUC CBOIMCTBA BEIIECTB COOTBCTCTBYIOIIIUMHU

9KCIICPUMCHTAMU U 3alIUCAMU ypaBHCHI/Iﬁ XUMHYCCKUX peaKHI/Iﬁ

ChopMupOBaHHOCTh YMEHHUSI XapaKTEPH30BaTh COCTAB M BaKHEWIIIHE
CBOICTBA BEIIECTB, NMPUHAMIEKALMX K ONpEAEHEHHBIM KiaccaMm U
TpyIIaM COEIUHEHHH (TIPOCThIE BEIIECTBA, OKCHIABI, THIPOKCHIBI,
COJIM; YIJIEBOAOPObI, MPOCThIE 3(UPHI, CIUPTHI, PEHOIBI, albIAETUIbI,
KETOHBI, KapOOHOBBIE KHUCIIOTHI, CIIOKHBIE A(HUPHI, KHUPBI, YIIIEBOJBI,
AMHHbI, AMUHOKHCIIOTHI, OSIIKH)

ChopMupOBaHHOCTh YMEHHS HPOBOJUTH PACUYETHI MO XMMHUYECKHM
dopMynaM M ypaBHEHUSM XMMUYECKHX PEaKLUil ¢ HCIOIb30BAHUEM

(UBUYECKUX BEITUYHH:

10.1

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MTPOIYKTA PEAKIIMH, €CJIU OJTHO

W3 HCXOJHBIX BEIIECTB JIaHO B BHUJIE pacTBOpa C ONpeneinEéHHOMN
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MacCOBOH J10JIel pacCTBOPEHHOTO BEIIECTBA WIIU IaHO B M30BITKE (MMEET

IpUMECH)

10.2

MacCOBOH WM 00BEMHOM JT0JIH, BBIX0/1a TIPOJIYKTA PEAKIINH

10.3
10.4
10.5

11

12

Ter10BOTO 3¢ (dHeKTa peaku
00BEMHBIX OTHOILIICHUH Ta30B
110 HAXOXKJICHUIO XMMUYECKON ()OPMYIIBI BeleCTBa

BJ'IaI[eHI/IC CHCTEMOM 3HAHHUHU O METOdaX HAYYHOI'O IIO3HAHUA SIBJIICHHUI
npupoanl, HCIOJIB3YEMBIX B CCTCCTBCHHBIX HAayKax W YMCHHUC
MNPUMCHATL OTH 3HAHHUA IIPH OSKCICPHUMCHTAJILHOM MCCICIOBAHUU
BCIICCTB N 1A O0OBSACHEHHST XUMUYECKHUX HBHGHHﬁ, HMCIOIIIKUX MECTO B
IIpupoac, HpaKTHqCCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA U B HOBCG,Z[HGBHOﬁ

KHU3HHU

CchopMHpPOBaHHOCTh YMEHHUSI NPUMEHATH (MCIIOJIb30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBaxX BEIIECTB MJISl AKCIEPUMEHTAIBHON IPOBEPKU
TUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peakMii M MPOTHO3UPOBAHMS BO3MOXKHOCTEH WX OCYIIECTBICHUS;
CHCTEMHbIE XMMUYECKUE 3HAHUS JJIs1 OOBSCHEHUS] M NMPOrHO3MPOBAHUS
SBJICHUH, MMEIOUIMX €CTECTBEHHOHAYYHYIO MPHUPONY; IJIs NPUHITUS

TPaMOTHBIX PEIICHHM MPOOJIEM B CUTYaIMsIX, CBI3aHHBIX C XUMUEH

13

CdopMupoBaHHOCTHh YMEHMSI IJIAHUPOBATh U MPOBOJIUTH XUMUYECKUI
HKCHEPUMEHT (TOJIYy4YeHHUE M HM3yYeHHE CBOWCTB HEOPraHUYECKUX U
OPraHMYECKHUX BEILECTB, KAUECTBEHHBIE PEAaKIHMM YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIOPOACOAEPKAIIUX OPraHUYECKUX BEIIECTB,
pelieHne  SKCIEePUMEHTAJIbHBIX  3aJad [0  pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHUYECKUX BEIECTB) C COOJIIOJIEHHMEM MpaBUII
Oe3omacHOro oOpamieHuss C  BellecTBaMM M JaOOpaTOPHBIM
o0opyznoBanueM; (GOpMyIHpPOBaTh LIEU MCCIEIOBAHMS; MPEACTABIATh
B pa3nu4HOM (opMme pe3ynbTaThl 3KCHEPUMEHTa, aHAJIW3UPOBaTh U

OLICHUBATHL UX NOCTOBCPHOCTH

14

CchopMHpOBaHHOCTH YMEHHUS OCYIIECTBIISITH IIEICHAIPABICHHBINA TTOMCK
XUMHUYECKOH HMH(OpMALMU B pa3lUYHBIX HCTOYHUKAX (Hay4yHas H
yueOHO-Hay4Hasi JTUTEpaTypa, CPEACTBA MACCOBOW MH(OpMAIMHU, CETh
WHTepHeT W fApyrue), KPUTHYECKH AaHAJIM3MPOBATH XHMHYECKYIO
uH(popmarmio, nepepadaTeiBaTh €€ M MCIOIB30BATH B COOTBETCTBHU C

MOCTaBJICHHOW y4eOHOI 3amaueit
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15

ChopMupOBaHHOCT, yMEHHUS TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OLICHUBATh HMH(OPMALUIO C TO3MLHUH HKOIOrHYecKol Oe30macHOCTH
HIOCIIE/ICTBUI OBITOBOM M MPOW3BOJCTBEHHON AESTEIBHOCTH YEIOBEKa,
CBSI3aHHOM C TepepaboTKON BeIeCTB; CHOPMUPOBAHHOCTH YMEHHI
OCO3HAaBaTh ONACHOCTh  BO3JEHCTBUS HA  JKUBBIE  OPraHU3MBI
OIIpe/ICIEHHBIX BEIIECTB, TOHMMAas CMBICT IIOKa3aTelsl IMpeaeibHON
JOMYCTUMOM KOHLIGHTPAIlMM, M TOSCHATh Ha IPHUMEPax CIIOCOObI
YMEHBIICHA M MPENOTBPALIECHUS HMX BPEJHOIO BO3ICHCTBUS Ha

OpraHusMm 4€JI0BCKa
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
O XUMHUHnN

Kon

11

1.2

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHH

Crpoenue BeuiectBa. CoBpeMeHHasi MOJIeNIb CTPOeHUs atoma. Pacripenenenue
AJICKTPOHOB IO JHEPreTHYeCKHM YpoBHsM. Kiraccupukamuss XUMHYECKUX
aseMeHTOB. OCOOCHHOCTH CTPOSHUS SHEPTeTUICCKUX YPOBHEH aTOMOB (S-, pP-,
d-anemenToB). OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAS

KOH(l)I/IpraI_II/IH aroMa. BaneHTHbIe QJICKTPOHBI

[lepuonuueckass cucrema xumuyeckux snemeHtoB J[.M. Menpaeneena.
®usuyeckuit cmbica Ilepuoguueckoro 3akona /.M. MenneneeBa. [Ipuuunbr u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB 3JIEMEHTOB M HMX COEAUHEHHH 10
MepuoiaM M TpyIaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHGHHﬁ, BBICHIUX OKCUIAOB U THAPOKCHUIOB

13

1.4

BaneHTHOCTS. SJIGKTpOOTpI/II_IaTeHBHOCTB. CrereHb OKUCTICHUS

Buapsl xumuyeckoit cBs3M (KOBaJIEHTHAsl, HOHHAS, METaJUIMYeCKast, BOJOPOAHAS)
U MexaHu3Mbl e€ oOpazoBaHMs. MeXMOJIEKyIspHble B3aUMOJCHCTBUS.
BemectBa  MONEKYJSIPHOTO M HEMOJIEKYJISIPHOTO  CTpOE€HMsS.  THIbI
KPUCTAJIMYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA

KPUCTAJUIMYECKOU pELIETKU

1.5

Xumuueckass — peakuus.  Krmaccupukauus — XMMHUYECKHMX — peakuuid B

HeopFaHquCKOﬁ n opraHqucxoﬁ XHMUHU. 3aKOH COXPAaHCHUS MACChI BCUICCTB

1.6
1.7

1.8

1.9

CKOpOCTh peakiui, e€ 3aBUCUMOCTh OT pa3IMyHbIX (PaKTOPOB
TennoBble 3¢ (eKThl XUMUYECKUX peakiuil. TepMoXuMHUUYecKre ypaBHEHHS

O6paTI/IMBIe pCaKkIuu. XHUMHUYECKOE PpaBHOBECHUC. q)aKTopBI, BIMAKOIIMUEC Ha

COCTOsIHME XUMH4YecKoro pasHosecus. [Ipuanun Jle [larense
OnexTponuTnueckas auccouuanus. CuibHbe U ciadble 3nekTponnThl. Cpena
BOJHBIX pPACTBOPOB BELIECTB: KHCIHAsl, HEWTpanbHas, IenodHas. CreneHb

Iuccomuanuy. Peakuy MOHHOro 0OMeHa

1.10

IMaaponus coneit. MonHoe nipou3Benenne Bobl. Bomopoauerit mokasarens (pH)

pacTBopa

1.11

CnocoObl  BbIpaXXEHHS  KOHLIEHTPAllUM  pPacTBOPOB:  MaccoBas  JIOJIA
pPacTBOPEHHOTO  BEILECTBA, MOJIApHAs KOHUEHTpauus. HacellleHHble u

HEHACBILIEHHBIE PACTBOPHI, paCTBOPUMOCTh. KpucTamioruaparst
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1.12

OKUCIHUTENIbHO-BOCCTAHOBUTEIbHBIC peakiinu. [loBegeHne BemecTs B cpeiax ¢

pa3HbIM 3HaueHueM PH. MeTosl anekTpoHHOro OaniaHca

1.13

DNEKTPOIN3 PACTBOPOB U PACILIABOB COJIeH

2.1

2.2

2.3

OCHOBBI HEOPTraHUYECKON XUMUU

Knaccudukanus HEOPTaHUYECKUX COETUHEHHUIA. Homenknarypa

HCOPTraHN4YCCKUX BCILICCTB

XUMHYECKHUE CBOMCTBA BAXKHEHINIMX METAUIOB (HATPUM, Kadui, KaJIbIIHH,
MarHui, aJlfOMUHUH, [UHK, XPOM, XKEJIe30, Me/lb) U MX coeauHeHui. Oomue

CIIOCOOBI MOJYYECHUSI METAJIJIOB
XUMHUYECKHUE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJlOT€HOB, CEpbI, a30Ta,
dochopa, yrimepoma W  KpEeMHHUS) W HUX  COCIAUHEHUH  (OKCHJIOB,

KHCJIOPOJICOAEPKAIIMX KUCIIOT, BOJAOPOIHBIX COSIUHEHU)

2.4

I'ereTmueckas cBSI3b HEOPTraHNYCCKUX BCHICCTB, NPUHAMJICKAIUX K

Ppa3IMYHbIM KjIaCCaM

2.5

###Par#H#1 nenTndukanns HeopraHmueckux coeuHeHnii. Kauecrsenuole

PCaKuu Ha HECOPTaHNYCCKUC BCILCCTBA U NOHBI

3.1

OCHOBBI OpraHquCKOﬁ XUMHNHU

OCHOBHBIE TOJOXEHUS TEOPUUM XHMHUYECKOTO CTPOEHUS OPTraHUYECKUX
coenquHeHuil A.M. bytnepoBa. YIiiepoJHbIi CKENET OPraHUn4eCKOW MOJIEKYJIBI.
KpaTtHOCTh XMMHUYECKOH CBSI3U. S- M P-CBs3H. SP3-, SP2-, SP-THOpuAM3ayu
opOuTasneit aToMOB yrjiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO

CTPOCHUA MOJICKYJIL. T'omonoru. I'omonoruueckui pAA. I/I3OMepI/IH " U30MCPLI

3.2

3.3

3.4

3.5

[Tonstue o ¢yakuuoHansHOW rpynme. OpueHTauuoHHblE  3(PQEKTHI

3aMECTUTEIEN

HpeIICTaBJIeHI/IC 0 KJ'IaCCI/I(I)I/IKaLII/II/I OpTraHUYCCKUX BCIICCTB. HOMCHKHaTypa
OpTraHU4YCCKUX COE€IUHEHUI (CI/ICTCMaTI/I‘-ICCKa}I) U TPUBUAJIBHBIC HA3BAHUA

BOKHEHIINX MPEACTABUTENICH KIIACCOB OPraHUYECKUX BEIIECTB

CB06OZ[H0paHHKaHBHLIﬁ U HOHHBIM MEXaHM3MEI pCakuunu. Ilonsatue o

Hykseoduie u anekrpoduiie. [pasuno Mapkosuukosa. [IpaBuso 3aifiieBa

Ankanbl. XMMHUYECKHE CBOWCTBA alIKaHOB: raJlOT€HUPOBaHUE, IETHAPUPOBAHNE,
TEPMHUUYECKOE PA3JIOKEHHE, KPEKHMHI, u3omepusanus, ropenue. llomydenue
ankaHoB. Lluknoankanpl. Crnenu¢uka CBONCTB LHUKIOAIKAHOB C  MalbIM

pa3sMEpoOM IUKIJIA. PeaKHI/II/I MNPpUCOCIAUHCHUSA U palUKAJIbBHOI'O 3aMCIIICHU A

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: PEAKIIMK TPUCOEANHEHHUSI (TaJIOTEHUPOBAHUE,

TUAPUPOBAHUE, THIPOrAIOTEHUPOBAHNE, THIpaTalus), TOPEHUS, OKUCICHUS U
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nojauMepu3ayy. lIpoMblnuieHHble W 1a00paTOpHbIE CHOCOOBI MOJXYYEHHUS

AJIKCHOB

3.7

3.8

3.9

Ankaguensl. XMMHUYECKHE CBOMCTBA aJKaJWEHOB: PEAKIUM INPUCOECTUHEHUS
(ruapupoBaHue, TaJOTeHUPOBAHUE), TOPEHHS U moauMepuzanuu. [lodydenue

aJIKaIUCHOB

ANKUHBI. XUMHUECKUE CBOMCTBA: PEAKIIMM IPUCOEANHEHUS (IaJOreHUPOBaHKeE,
THJIPUPOBAHUE, TUAPATALUS, THAPOTAIOTEHUPOBAHNE) KaK CIOCO0 MOTyYEeHUs
IIOJIMMEPOB U JIPYrUX IMOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
AUETWICHAa KaK MCTOYHMK BBICOKOTEMIIEPATypHOIO IUIAMEHHU U1 CBAPKHU H

PE3KH MCTAJJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

Apenbl. XuUMHUYECKHE CBOICTBa O€H30JIa: peakuuu DIEKTPOGUIHLHOTO
3aMelleHus], MpHCOeANHEeHUs (TUIpPUpPOBaHHUE, TajJoreHupoBaHue). Peakuus
ropeansi. OCOOEHHOCTH XUMHUYECKHX CBOWCTB Toiyosa. [lomydenune GeHzona.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB ctuposa. [lomumepusanusi ctuposa.

CrocoOsbl MOJIYYCHHA U IPUMCEHCHUC apOMATHUYCCKUX YTIICBOAOPOAOB

3.10

3.11

3.12

3.13

Cnuptel. IlpenenpHble OJHOATOMHBIE CHUPTHI. XHUMHYECKHE CBOMCTBA:
B3aUMOJICHICTBME C HAaTpUeM Kak CcHoco0  YCTaHOBJIEHUS — HaJMYHUS
THIPOKCOTPYNIBI, C  TaJOreHOBOJOPOJAMHM  Kak  CHoco0  MOJy4eHHus
pacTBOpUTENIEH, BHYTPHU- M MEXMOJIEKYyJsIpHas Jeruaparanusa. Peaxnuns
ropenusi. [lomyueHue sTaHona: peakiusi OpOXKEHHUs TIJIHOKO3bl, THUApaTaLUs
STWIECHA. OTWIEHITIMKOJIb M IJIMLEPUH KaK IPEACTAaBUTENH NPEAEIIbHbBIX

MHOTI'0AaTOMHBIX CITMPTOB

®deHoa. XUMHYECKHUE CBOMCTBA (I)eHOJ'Ia (peaKL{I/II/I C HAaTpueMm, r'mApoOKCUIOM

HaTpus, Opomom). [lonyuenue penomna

Anpaeruapl. XUMUUYECKUE CBOMCTBA MPEAEIBHBIX albIAETUIOB: THAPUPOBAHUE;
KayeCTBEHHbIE peakUUy Ha KapOOHWIbHYIO IpyIHmy (peakuus «cepeOpsHoro
3epkajay, B3aumosencteue ¢ ruapokcuaoM meau (I1). [lonyduenne npenenbHbIX
aNbJIETU/IOB: OKHUCIIEHWE CHOUPTOB, TUApATalus aleTuieHa. AILIETOH Kak

nNpeaACTaBUTCIIb KETOHOB. OcobenHoCTH PCaKu OKUCIICHUS allCTOHA

KapOoHoBble KHCIOTBI. XMMHUYECKHE CBOWCTBA IMpPEICIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XHMHYECKHX CBOMCTB MypaBbUHOM
kucnoTsl. IlomydeHne mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, AJIKCHOB, IEPBUYHBIX CIHUPTOB, albACTUIOB. Bricuiue

NpEaACIIbHBIC U HCIIPCACIIBbHLIC Kap60HOBI:IC KHCJIOTHI

3.14

Cnoxusle >¢upsl U xkupbl. CrocoObl TMONyYeHHs] CIOXKHBIX 3(UPOB.

Obparumocth peakuuu sTepudukanuu. llpumeHeHue CcrnoXHBIX 3(QUPOB B
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NUIIEBOH U map(roMepHOil MpOMBIIUIEHHOCTH. JKUPBI Kak CIOXKHBIE 3(UpPbI
IJIMLEpUHA U BBICIIUX KapOOHOBBIX KHCIOT. XMMHMYECKHE CBOICTBA JKUPOB:
T'MJIpUPOBAaHUE, OKHCICHHE. ['MaAponau3, WiM OMBUIEHHE, >KUPOB Kak CHOCO0
MPOMBIIIJICHHOTO TOJIYYEHHs COJIeH BBICIINX KapOOHOBBIX KUCIOT. MbBLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IVIIOKO3Bl: PEAaKUMH C YYaCTHEM CIHMPTOBBIX U
aJbJIETUIHOM TPy U MOJIOYHOKHCIIOE OpoxeHue. [IpumeHenne riokossl, €€
3Ha4YEHUE B KU3HEeATeIbHOCTH opranu3ma. Jlucaxapupsl: caxaposa, MajibTo3a.
BoccranaBnuBaronie M HEBOCCTAHABJIMBAIOUIME AMcaxapuabl. ['uaponus
aucaxapuaoB. [lonucaxapuasl: kpaxmall, MUKOreH. CTpOEHUE MaKpOMOJIEKYJ
KpaxMayla, TJIMKOIN€Ha M LeJUIono3bl. Pu3nueckue CBOWCTBA Kpaxmala U
LEJUT0JIO3bl.  XHMMHUYECKHE CBOMCTBAa Kpaxmaja: THIpOJIM3, KauyeCTBEHHas
peakuus ¢ MoA0M. XUMHUYECKHE CBOMCTBA LIEJUIIOJI03bl: THAPOIIH3, MTOJIyUYEHHE
3¢upoB 1emnono3bl. [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHU4eCKHe OCHOBAHUS: pEaKLUU ¢ BOJIOM, KUCIOTaMH,
peakuusi TOpeHus. AHWIMH Kak IpPEJCTAaBUTENIb apOMaTUYECKHX AMHHOB.
XYMHYECKUE CBOICTBA aHWIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OPOMHOM
BOJIOM, okucieHue. I[loaydeHne aMUHOB aJIKWIMPOBAHUEM aMMHaka |

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YITICBOJOPOJA0B

3.17

3.18

AMHMHOKHUCIOTHI U O€JNKH. AMHUHOKHUCIOTHI Kak aM(OTepHbIE OpPraHUYEeCKHe
coenuHeHusi. OCHOBHbIE aMUHOKHUCIOTHI, oOpasyromue Oenku. XuMUYEeCKHe
CBOMCTBa OEIKOB: THAPOIIU3, ACHATYpallls, KadeCTBEHHbIE (IIBETHBIE) pEaKLIUU

Ha OeKu

CrpoeHue M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTb CBOWCTB IIOJIMMEPOB OT
cTpoeHus: MoyieKya. OCHOBHBIE CHOCOOBI MOJYYEHHSI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuy MoJuMepHu3aiy 1 noaukonaeHcauuu. Knaccuduxamms

BOJIOKOH

3.19

#A#Par#H# 1 nenTndukanus opraHMuecKux coeIMHeHui. Pemenne

SKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHHUEC OPraHUYCCKUX BCIICCTB

3.20

I'eneTnueckas CBSI3b MCKAY KiIaCCaMU OPraHUYCCKUX COE€TUHEHUI

XUMHS U )KU3Hb

4.1

XuMus B TOBceqHEBHOW >ku3HH. [IpaBmma OezomacHOW paboOTBHl C EAKUMH,

TOPHOYMMHU U TOKCHUYHBIMH BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

XUMUS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIbCKOE XO3SIMCTBO. XUMUS

B ITPOMBIIIJICHHOCTH. XUMUS U DHEPreTUKA: TIPUPOTHBIA U MOMYTHBIN HePTIHON
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rasbl, UX COCTaB U Ucnoib3oBaHue. CocraB HeTH 1 €€ nepepaboTKa (IPUPOIHbIE

WCTOYHUKH YTIIEBOI0POIOB)

XUMHUSL U 3KOJIOruA. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEW Cpellbl U €ro

nocneactus. Oxpana ruapocdepsl, MouBbl, aTMochepsl, GIOpsl U GayHbl OT

43 XUMUYECKOTo 3arpsizHeHus. [IpoOiema OTX0M0B M TOOOYHBIX IMPOJYKTOB.
ATnbTepHATUBHBIC HCTOUHUKH YHEPTUU
OO0mmue mpeAcTaBIeHus! O MPOMBIIICHHBIX CIIOCO0aX MOYUYEeHUS XUMUYIECKUX
BeIeCTB (Ha MpUMepe MPOW3BOJACTBA aMMHAaKa, CEPHOW KUCIOTHI). YépHas u
4.4 uBetHas  Metamnyprus. CTekio ¥ CHWIMKAaTHAas  MPOMBIIUIEHHOCTD.
[IpompinieHHass  opranudeckas xumusa. CeIpp€ IS OpPraHUYECKOU
MIPOMBIIIITICHHOCTH
5 Hi#HPar### Tunel pacu€THBIX 3a7a4
###Par##Pacu€Tsl Macchl BellecTBa UM 00BbEMA ra30B MO U3BECTHOMY
5.1 KOJIMYECTBY BEIECTBA, MACCE MM 00BEMY OJJHOTO U3 YUACTBYIOIIHX B
PCaKIUU BEIICCTB
5.2 ###Par##PacuéTsl TemoBoro 3pdexra peakuuu
5.3 ##HPar##Pacu€Tel 00BEMHBIX OTHOIIIEHUH Ta30B MIPH XUMHUUECKHUX PEAKIUIX
5.4 ###HPar##PacuéTsl maccel (00bEMa, KOTHUECTBA BEIIECTBA) TPOAYKTOB
' PEaKIuu, €CIu OJJHO U3 BEUIECTB JIaHO B U30BITKE (MMEET MPUMECH)
55 ###HPar##Pacu€Tsl MaccoBOM MM 0OBEMHOM TONTM BBIXO/1a MPOAYKTA PEAKIIUU
' OT TEOPETUYECKH BO3MOKHOTO
###Par##PacuéTsl maccel (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA
5.6 PEaKIuu, €CIIU OJTHO U3 BEUIECTB JIaHO B BHJIE PACTBOPA C ONMPEAIEHHOM
MAaCCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA
5.7 #H##Par###PacuéThl C HCTIOIb30BaHUEM TTOHATHI «MacCOBast IOJISI», «MOJISIpHAs
' KOHIICHTPAIUS», «PACTBOPHMOCTE)
###Par###Hax oxxnenre MOJIeKysIpHON (DOPMYJITBI OPraHUIECKOTO BEIECTBA
5.8 I10 €ro INIOTHOCTH M MacCCOBBLIM JOJISIM 3JIEMEHTOB, BXOISIIMX B €0 COCTaB,

HJIU 110 TPOAYKTAM CropaHHus
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Pymsutuc I'.E., ®enpaman ©.I'. «XUMHUA 10 kaace»

VYueOHuk. ba3oBblif ypoBeHb.

Axnunonepnoe obmectBo "HznarensctBo "[Ipocsemenue", 2023 rox
Pymsutuc I'.E., ®enpaman ©.I'. «XUMHUA 11 kaace»

VYueOHuk. ba3oBblif ypOBEHB.

Axnunonepnoe obmectBo "HznarensctBo "[IpocBemenue", 2023 rox

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

["a6puensia O.C., Octpoymo B U.I'., CnankoB C.A. «kXXUMMUA 10 knace»

ba3oBeblit ypoBeHb. YueOHUK. AkuinoHepHoe obmiecTBo "M3natensctBo "[IpocBemienue", 2023
["a6puensia O.C., Octpoymo B U.I'., CnankoB C.A. «kXXUMMUS 11 knace»

ba3oBeblit ypoBeHb. YueOHUK. AkuinoHepHoe obmiecTBo "MU3natensctBo "[IpocBemienue”, 2023
Pymutuc I'.E., ®enpaman ©.I'. «XUMHUSA 10 kaace»

Pymsutuc I'.E., ®enpaman O.I'. «XUMMUS 11 kaace»

Axmmoneproe obmectBo "UznatensctBo "[Ipocsemnienune”, 2023 rox

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

bubaunorexa I{OK https://m.edsoo.ru/7f41a636

[Tnarpopma Cnam TMA  https://chem-oge.sdamgia.ru/teacher/test

[Tnardopma SAKmacc https://www.yaklass.ru/p/biologia?YklShowAll=1
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