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HNOACHUTEJBHASA 3AITUCKA

Pabouast mporpamMma mo XuMuM Ha YPOBHE CPETHET0 00IIero 0Opa30BaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit dDexneparnuu», TpeOboBaHUN K pe3ysbTaTam
OoCBOCHHS (eaepanbHOil 00pa30BaTEIBLHON MPOTPAMMBI CPEIHETO OOIIETro
o6pazoBanus(DOIT COO0), MPECTABICHHBIX B denepanibHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konneniuu
npernojaBanus  yd4eOHOTO  mpeamera «XUMHUS» B 00pa3oBaTelIbHbBIX
OpraHU3aAUAX Poccuiickoiu denepanuu, peanu3yomImx OCHOBHEIE
0o0pa3zoBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTUS
Bocnutanusi B Poccuiickorn @Penepaumu Ha 1nepuon a0 2025  ropan
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsl Ha ypOBHE YIIIyOJIEHHOTO M3yYEHHs 3aHMMAaeT BaXXKHOE MECTO B
CUCTEME €CTEeCTBEHHO-HAy4yHOro oOpa3zoBaHusa ywamuxcsi 10-11 kmaccos.
N3ydenne mnpenmera, peanuszyeMoe B YCIOBHSIX JIU(dEepEeHIIMPOBAHHOTO,
NpoQUIBHOrO O0y4Y€HHs, MPU3BAHO OOECHEUYHUTh OO0IIE00pa30BATENBHYIO U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIMKOJbI, HEOOXOIUMYIO IS
ajanTay UX K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HHU B COIIMYME, a TAKXKe
UL TOPOJOJDKEHUST OOy4deHUus B OpraHu3anusx  MpodheCcCHOHAIBHOTO
o0pa3oBaHUs, B KOTOPBIX XHMHUS SBJISIETCA OJHOM U3 MNPUOPUTETHBIX
JTVCUUTLINH.

B mporpamme mo XuMuM Ha3HAuYE€HHE MpeaMeTa «XUMHUS MOIy4yaeT
noJpoOHYI0 HHTEPIPETAMI0O B COOTBETCTBHM C OCHOBOIIOJATarOIIMMHU
nonoxenusiMu GI'OC COO o B3auMOOOYCIIOBJICHHOCTH IIeJ€H, COAepKaHus,
pe3yJbTaToB 00y4YeHUs] U TPeOOBAHUM K YPOBHIO MOJTOTOBKU BBIMYCKHHUKOB.
CBUIETENHCTBOM TOMY SIBJISIFOTCSI CIEAYIOIIUE BBIMOJHIEMbIE TPOTPAMMON IO
XUMUU QYHKIIUH:

e HMH(POPMALMOHHO-METOJMYECKAs, pealn3alnus KOTOpOoll oOecrneynuBaeT
MOJIyYeHUE TMPEJICTABICHUS O LENAX, COACpKaHUU, OOIIeH CTpaTeruu
o0yueHHUs, BOCHHUTAHUS U PaA3BUTUA OOYYAIOIIUXCS CpPEACTBAMHU
MpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TIPOdUIIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAS, KOTOpast MpeayCcMaTpUBaET
OTIpe/ICJICHHUE: MPUHITUIIOB CTPYKTYPUPOBAHUS M TOCIIEIOBATEIBHOCTH
U3yueHUsl yueOHOro MaTepurasa, KOJIMYeCTBEHHBIX U KaUeCTBEHHBIX €ro
XapaKTEPUCTHK; TTOJAXO0A0B K (OPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJISI U OIICHKA 00pa30BaTENbHBIX TOCTIKCHHUM OO0YyYaromuxcs B
paMKax WTOTOBOHM aTrTecTanii B (OpME €IUHOTO TOCYAapCTBEHHOTO
AK3aMeEHa N0 XUMUHU.



[Iporpamma a1 yriryO0JIEHHOTO M3YUYEHUS XUMUHU:

e YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJEPKAHKE, 00513aTEIBHOE
JUISI U3y4YeHHs] B paMKaxX OTHENbHBIX Mpoduiield, mpeaycMarpuBaet
pacrpeneneHue M CTPYKTYpPUPOBAHME €ro IO KiaccaM, OCHOBHBIM
COJIep>KaTeNbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e 1a€T MpUMEpHOE pacrpeesieHne y4eOHOro BpeMEeHH, PEKOMEHIyEMOTO
JUISl UBYUYEHUS OTJEIbHBIX TEM;

e IMpeJUlaraeT MPUMEPHYIO TMOCJIEA0BATENbHOCTh M3YUYEHHUS Y4eOHOTro
Marepuala ¢ y4ETOM JIOTUKHU MMOCTPOEHUS Kypca, BHYyTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e HAET METOAMYECKYH) HHTEPIPETALMIO LEeJNed W 3a4ad M3y4YCHUS
npeiMeTa Ha yYrIIyOJIEHHOM YypOBHE C YYE€TOM COBPEMEHHBIX
IPUOPUTETOB B  CHUCTEME CpeIHero  olmero  oOpa3oBaHus,
COZIEpKATEIbHOM  XapaKTePUCTUKH  IUIAHUPYEMBIX  PE3YJIbTATOB
OCBOEHHMSI OCHOBHOH 00pa3oBaTENbHONW MPOrpamMMbl CPEAHETO OOLIETO
00pa3oBaHusl (JINYHOCTHBIX, METAIIPEAMETHBIX, MPEIMETHBIX), a TAKXKE
C Y4Y€TOM OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATENIbHBIX JEHCTBUI
00y4aroIerocsi o OCBOCHHUIO COIEPKAHUS MTPEIMETA.

[To BceM Ha3BaHHBIM MO3UIUSIM B MPOrpaMMe MO XUMHUU MPETyCMOTPEHA
MIPEEMCTBEHHOCTh € OOyYE€HMEM XHMHUHM Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBanusi. 3a TIpeAellaMd YCTAaHOBJICHHOM MPOTPaMMON TI0O XHUMHH
o0s3aTeNbHONM  (MHBAapUAHTHOM) COCTABIISIIONIEH  COJAEpXKaHUS  Y4EOHOro
npenMera «XHUMHs» OCTaéTcs BO3MOXKHOCTH BBIOOpa €ro BapHaTHUBHOM
COCTABJISIIOLIEH, KOTOpas JIOJDKHA  ONPEHENsTbCS B COOTBETCTBHHM  C
HaIpaBJIE€HUEM KOHKPETHOTO Npoduiis 00ydeHusl.

B cootBercTBHM ¢ KOHHenTyaibHbiMU TonoxkeHusmu OI'OC COO o
HA3HAYEHUU TIPEIMETOB 0a30BOro W YriyOJIEHHOTO YpOBHEH B CHUCTEME
nudepeHIIMPOBaHHOTO 00YUEHHSI Ha YPOBHE CPEIHEro oO0Iero odopa3oBaHuUs
XUMHUSI Ha YpPOBHE YIIIyOJNEHHOTO W3Y4YEHHUs HaIpaBlIeH Ha pealnu3aluio
IPEEMCTBEHHOCTH C TOCIEAYIONIMM JTarloM MOJYYEHUS XHUMHUYECKOIrO
oOpa3oBaHMsI B paMKax HU3Y4YCHHUS CICIUATIbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHUYECKUX  JUCHUIUIMH B By3aX W OpraHU3alUsAX  CPEIHEro
npodeccuoHabHOTO 00pa3oBaHus. B 93Toi CBSI3M HW3y4YeHHE TMpeaMeTa
«X¥UMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACUIMPEHHE U YIIIyOJIeHHE
TEOPETUYECKOW M TPAKTUYECKON TMOJATOTOBKH OOYYaronIuXxcs, BbIOpABIINX
ompenenéHHplii npopuiab OO0ydeHHs, B TOM YHCIE C TEPCIEeKTUBOM
MOCJIEYIONIEr0 TOJYYCHUSI XMMHYECKOTO O0pa3oBaHUs B OPTaHU3AIUSAX
npodeccuoHanbHOro oopazoBanus. Hapsmy ¢ atum, B ceete Tpedboanuit ®I'OC



COO k mIaHUpyeMBIM pe3yJIbTaTaM OCBOCHUS (eaepaibHON 00pa30BaTeILHOM
MpOrpaMMbl CpelHero o0IIero oOpa3oBaHMs W3y4YEHHE MpeamMeTa «XHUMHsD)
OPUEHTHUPOBAHO TAaKX€ Ha peIIeHUWEe 3ajlad BOCIHUTAHUS U COIMAIBHOIO
pa3BUTHsL 00yYaromuxcsi, Ha (OPMUPOBAHUE Y HUX OOIICHHTEIICKTYaTbHBIX
YMEHHM, YMEHHUI pallMioHaIN3alui y4eOHOTO TpyAa U 0000IMEHHBIX CIOCOO0B
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIMPEAMETHBIA XapaKTep.

CocrapnsiiomuMHu  npeaMera  «XUMHUS» Ha  YpOBHE  YIIIyOJIEHHOIO
U3YYEHUS SIBIIAIOTCS yriayOnéHHbie Kypebl — «Opranudeckas XuMus» U «Oo1mias
U HeopraHuyeckas xuMus». llpu omnpeneneHud MNOAXOAOB K OTOOpPY u
CTPYKTYPHOUM OpPraHH3alMu COJEPkKAHUS ATUX KYypCOB B MpOrpaMMe Mo XUMHH
3a ocHOBY TmpuHATH TonoxeHus GI'OC COO o paznuuusx 06a30BOro u
yriayOnEHHOTO YPOBHEW U3YUEHHUS MIPEIMETA.

OcHoBy coaepkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOPraHWYecKass XHUMHs» COCTaBIIIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U
YMEHUM, OTHOCSAIIMXCS K 0a30BOMY YPOBHIO M3yY€HHUs MpeAMETa. JTa CUCTEMA
3HAHUI TOJIy4aeT ONpeeiIEHHOE TEOPETHYECKOE JOIMOIHEHHUE, MO3BOJISIOLIEE
OCO3HaHHO OCBOUTH CYIIECTBEHHO OoJblIuil 00BEM  (HAKTOIOTHUECKOTO
maTepuaina. Tak, Ha yriiyOJ€HHOM ypOBHE HM3y4€HHs IpenMera obecredeHa
BO3MOKHOCTh 3HAQUMUTEIBHOIO YBEJIWYEHUS O00bEMA 3HAHUM O XUMHUYECKUX
AJIeMEHTaxX U CBOMCTBAX MX COEIMHEHHI HAa OCHOBE PACIIUPEHUS U YIIIyOJIeHUs
IPEICTABICHUNA O CTPOEHUU BEILIECTBA, XUMHUECKOW CBSI3H U 3aKOHOMEPHOCTSIX
OPOTEKaHUsl PEAKUUH, pacCMATPUBAEMBIX C TOYKUM 3pEHUS XUMHUYECKON
KMHETUKM W TEPMOJAMHAMMKU. V3ydeHune IepuoAMYECKOro 3aKOHA W
[lepuomuyeckoil  CUCTEMBbI ~ XMMHUYECKHUX  DJIEMEHTOB  OasupyeTcss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUAX O CTPOCHHHM aToMa.
XuMuyeckasi CBA3b OOBSICHSETCS] C TOYKU 3PEHUS SHEPreTUUECKUX M3MEHEHUN
npu €€ o0pa3oBaHUU U PA3pPYIICHUH, a TAKXKE C TOYKU 3PEHUS] MEXAHU3MOB €&
oOpa3zoBanus. l3ydeHwe THUIOB peakUil AONONHSETCS (HOPMUPOBAHUEM
NPEICTaBICHUNA 00 PIEKTPOXMMHUYECKUX MPOIECCax U DJEKTPOJIU3E PACIIABOB
U pacTBOpPOB BewIECTB. B Kypce OpraHMyeckod XUMHUMU IIPU PACCMOTPEHUU
PEaKIMOHHON CIMOCOOHOCTH COEIMHEHUN ynensieTcss 0coboe BHHMAaHUE
BOIIpOcaM 00 JJIGKTPOHHBIX d(]deKrTax, O B3aUMHOM BIUSHUA aTOMOB B
MOJIEKYJIaX U MEXaHHU3MaX PEaKIHi.

Ocoboe 3HaueHHWE HMEET TO, 4YTO Ha COJAEpX)AaHUE KYpCOB XHUMHUHU
yrayOa€HHOTO YpPOBHS M3yuU€HHUs MJisi KJIAcCOB OMPEACIEHHOTO MpOQUIIs
(rmaBHBIM 00pa3oM Ha HUX CTPYKTYpy M XapakTep JAONOJHEHHH K oOuei
CUCTEME MPEIMETHBIX 3HaHWUI) OKa3bIBAIOT BIUSHHUE CMEXHBIE IPEAMETHI. TaK,
HampuMep, B COJAEpPX AHUU MpeaMera Mg KIacCOB XUMHUKO-(DU3UYECKOTO



npoduns Oonblioe 3HaYeHUE OyAyT UMETh AJIEMEHTHI y4eOHOTro MaTepuana mo
oOmel xumuu. [lpy u3ydyeHMH OpenMeTra B JAHHOM Clydae akLUEHT OyAeT
clellaH Ha OOIIHOCTh METOJOB IO3HAaHUS, OOUIHOCTh 3aKOHOB U TEOPHUMl B
XUMUU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHasi Teopusi (MOJIEKyJIsipHasi TEOpUsl B
(¢u3nKe), 3aKOHBI COXPAHEHHUS MAacChl M DHEPIHH, 3aKOHBI TEPMOIMHAMMUKH,
ANEKTPOJIN3a, IPEACTABICHHS O CTPOCHHUH BEILIECTB U JIPYTOE.

B TOo e BpeMs B coOJepKaHMHM TpeaMeTa JJid KJIacCOB XUMHUKO-
OMONOTHYECKOro NMpoduiIs OOIBIINI YIeTbHBIN BeC OyIeT UMETh OpraHnyecKas
xumus. B aToM ciiyyae mpenocTaBisieTCsi BO3MOXHOCTh it OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOM OpraHu3alu KIEeTKH Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOM BXOAAT, K MpPUMEpY, TaKHUe
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIUMUJIbI, OEIKHU, YTIEBOJbI, HYKJIECHHOBBIC
KHUCJIOTHI U Jipyrue. [Ipu 3ToM 3HaHHS O COCTaBE U CBOMCTBAaX MPEIACTABUTENEH
OCHOBHBIX KJIAaCCOB OPraHMYECKHX BEIIECTB CIY’KAaT OCHOBOW ISl M3YyYEHHS
CYIIHOCTH IpoueccoB (POTOCUHTE3, IbIXAHHUS], TUILEBAPEHUS.

B miane ¢opMupoBaHUS OCHOB Hay4HOI'O MHUPOBO33PEHHMS, OCBOCHHS
OOIlIEHAayYHbIX METOJIOB TO3HAHUS W OIbITa MPAKTUYECKOTO TNPUMEHEHHUS
HAyYHBIX 3HAHUU H3Yy4YeHUE TMpeaMeTa «XUMHs» Ha YIUIyOJIEHHOM YpPOBHE
OCHOBAHO Ha MEKIPEIMETHBIX CBA3SIX C YUSOHBIMU MPEIMETaMU, BXOISIIIIUMU B
COCTaB  MpeAMETHbIX  obsacteil  «EcTecTBEeHHO-HayuyHbIE  MPEAMETHI»,
«Marematuka u uHbopMaTHKa» U «Pycckuii sI3pIK U IUTEpATypay.

[Ipu usydyeHuun yueOHOro mpenMera «XHUMHUs» Ha YrIIyOJIEHHOM ypOBHE
TaKk)ke, KaKk Ha YpPOBHE OCHOBHOTO M CpeIHero oOmiero obpas3oBanus (Ha
0a30BOM  ypOBHE), 3aJaueld  MEepPBOCTECNCHHON  3HAYUMOCTH  SIBJISICTCS
dbopMupoBaHHE€ OCHOB HAayKh XHMHUU KaKk O0JacTd  COBPEMEHHOIO
€CTECTBO3HAHHS, IPAKTUYECKONW JAESATEJBHOCTH YEJIIOBEKa W OJHOIO U3
KOMITOHEHTOB MHUPOBOW KyJbTyphl. Perienue 5Toil 3amaun Ha yrIyOJIEHHOM
YPOBHE M3yU€HHUS NMPEeAMETA MPEIONAracT peaiu3alio TaKuX Ueel, Kak:

e (opMupoBaHue MNpeACTaBICHUN: O MaTepPUATLHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBICHUN MPUPOABI, O MeCTe
XUMUM B CHCTEME €CTECTBEHHBIX HAayK M €€ Beayllell poyin B
o0ecreYeHn YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA: B PEIICHUU
poOJieM PKOJOTUYECKOM, YPHEPTreTUUEeCKON 1 MUIIEBON O€30MMacHOCTH,
B Pa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MATEPUAJIOB, HOBBIX
HMCTOYHHKOB SHEPIUH, B o0ecrnieueHnu PaLMOHAIIEHOTO
MPUPOJIOTIONIL30BaHNsI, B (OPMUPOBAHUU MHPOBO33PECHUSI U OOIICH
KyJbTYypbl 4YEJIOBEKAa, a TakKKe OSKOJOTUYECKH OOOCHOBAHHOTO
OTHOULIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CPEJIE;



OCBOCHME CHCTEMbl 3HAHMH, JIEKAIIMX B OCHOBE XMMHUYECKOM
COCTaBJISAIONICH €CTECTBEHHO-HAYYHOU KapTUHBI MHpa:
byHIaMEHTAIBHBIX TOHATHMN, 3aKOHOB M TEOPUI XUMHH, COBPEMEHHBIX
MPEJCTABICHUN O CTPOCHUH BEIIECTBA HA PA3HBIX YPOBHIX — aTOMHOM,
MOHHO-MOJIEKYJIIPHOM, HAJAMOJIEKYJIIPHOM, O TE€PMOJUHAMHYECKUX H
KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEaKIUH, O
XUMHUYECKOM PAaBHOBECHM, PAaCTBOpax M JHCIEPCHBIX CHUCTEMaX, 00
OOIIMX HAyYHBIX MPUHIMIIAX XUMHUYECKOTO MPOU3BOJICTBA;
dbopmupoBaHue y  OOy4YalOIIMXCS  OCO3HAHHOTO  MOHMMAaHHUS
BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHUUYECKUX 3HAHUUI NJI1 OOBSICHEHUS
KJIFOYEBBIX UJEH U MPOOJEeM COBPEMEHHON XUMHH, AJisI OOBSICHEHUS U
IPOTHO3UPOBAHUS  SIBJICHUM, HMMEIOIIUX  €CTECTBEHHO-HAYYHYIO
IPUPOJLy; TPaAaMOTHOTO pelieHuss IpoOJieM, CBS3aHHBIX C XUMHEH,
MPOTHO3UPOBAHHUS, AHAIN3a W OLEHKM C MO3WUIMH 3KOJOTUYECKOU
0€30MMacHOCTH  MOCHEACTBUM  OBITOBOM M MPOU3BOJCTBEHHOU
NEATEIbHOCTH YEJIOBEKA, CBA3AHHOM C XMMHWYECKHM MPOU3BOJICTBOM,
HCIIOJIb30BaHUEM U TTepepabOTKOMN BEILIECTB;

yIIIyOJIeHHuE TMPEJICTABICHUM O HaAy4YHBIX METOJaX II03HAHMA,
HEOOXOJIUMBIX JJIsl MMPUOOPETEHUS YMEHUN OPUEHTHUPOBATHCS B MUPE
BCIIECTB M OOBACHEHHUS XHMHYCCKHX SIBJICHUHM, HMCIOIIMX MECTO B
MPUPO/IE, B MPAKTUYECKOU NCATEILHOCTH U MOBCEAHEBHOM KU3HU.

B mane peanuzanuu MepBOOYEPETHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
(GyHKIUNA TIETOCTHON CUCTEMBI CPEIHEro 001Iero 00pa3oBaHus NPy U3yUCHHUH
npenMera «XuMHUsS» Ha YrayOJn€HHOM ypoBHE 0cCOOyI0 aKTyaJlbHOCTh
MPHOOPETAIOT TaKue MU U 33/1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B TO3HABAEMOCTU SIBICHHW IPHUPOIHI,
yBaXEHUA K IMPOLIECCy TBOpYECTBA B 00JIACTH TEOPETHUUECKHX U
MPUKJIAIHBIX UCCIIEIOBAaHUI B XUMUH, (POPMUPOBAHNE MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIUTAaHUID HAa  OCHOBE  YCBOGHUS
00II€YETIOBEUECKNX [IEHHOCTEH;

pa3BUTHE  TIO3HABATENBHBIX HMHTEPECOB, HMHTEIUICKTYalbHBIX W
TBOPUECKUX CIOCOOHOCTEH 00yuaromuxcsi, (OpMUpPOBAHUE Y HHUX
CO3HATEJIFHOTO OTHOILIEHUS K CamMOOOpa30BaHUIO M HENPEPHIBHOMY
0o0pa3oBaHMIO KaK yCIOBHUIO YCHEIIHOW MNPOPECCHOHAIBHOW U
OOIIECTBEHHOMN N1E€ATENIbHOCTH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3I0POBBIO U IOTPEOHOCTH B 3I0POBOM 00pase KU3HU;



e (opMupoBaHue yMEHHI U HABBIKOB PAa3yMHOTO MPHUPOIOTIOIH30BAHMS,
pa3BUTHE  DKOJOTHYECKOW  KyJbTYphl, MPUOOPETEHHE  OIBITA
0O0IIIECTBEHHO-TIOJIC3HON SKOJIOTHYCCKOM TSI TCIIBHOCTH.

OO6miee 4KCIIO 4YacoB, MPEAYCMOTPEHHBIX [UJIi M3yYEHUS XHUMHHM Ha
yriyOJeHHOM YpOBHE cpeAHero oluiero oopazoBanus, coctapisieT 204 yacos:
B 10 kmacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102 ygaca (3 gaca B
HEJIEIO).



COILEPKXAHUE OBYYEHUSA
10 KJTACC

OPI'TAHMYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMMH.

IIpenmMer wu 3HayeHWE OPraHUYECKOW XUMHUH, MPEACTABICHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DNEeKTpOHHOE CTPOCHHE aToOMa YTJIEpoJa: OCHOBHOE M BO30YXAEHHOE
COCTOsIHHs. BaJleHTHBIE BO3MOXXKHOCTH aToOMa yrjiepojaa. XMMHUYECKasl CBS3b B
OPraHMYECKUX COEIMHEHUSAX. Tumbl TUOpUAN3ALUU aTOMHBIX OpOHUTael
yriiepoga. MexaHu3Mbl 00pa3oBaHUsl KOBAJIGHTHOW CB3W (OOMEHHBIA U
JOHOPHO-aKIENTOPHBIN). TUIBI EepeKpbIBAHUS aTOMHBIX OpOUTaneu, - U -
cBs3u. OnuHapHasi, ABOWHAs M TpoHas cBsi3b. CrnocoObl pa3pbiBa CBs3ed B
MOJIEKyJIaX OpraHuyeckux BemiecTB. lloHATne o CcBOOOJHOM pajauKae,
HyKJIEOpUIIE U 3IIEKTpoPUIe.

Teopust crTpoeHuss opraHmdyeckux coenuHeHud A.M. byrtnepoBa u
COBPEMEHHBIE TIPEACTABICHUA O CTPYKType MOJEKYJ. 3HAYEHUE TEOPUH
CTPOEHUS OPraHWYECKHX COEAMHEHUH. MONEKysIpHbIE W CTPYKTYpPHBIE
dopmynbl.  CTpyKTypHBIE (QOpPMYJIBI  Pa3IMYHBIX BHUAOB: pa3BEpHYTas,
COKpaméHHas, ckenerHas. M3omepus. Buasl wu3oMepuun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS. OJNEKTPOHHbIE A((PEKTHI B MOJIEKYJIaX OPTraHUYECKUX
COEIMHEHHUI (MHIYKTUBHBINA U ME30MEPHBIN 3 (PEKTHI).

[IpencraBnenre o kiaccU(pUKauu OopraHMueckux BemiecTB. [loHsTHE O
GyHKIMOHATBHON CpyIIIIE. I'omomnorwus. I'omonornueckue psabL.
Cucremarnueckass HoMmeHkinarypa opranudeckux coeauHenuii (IUPAC) wu
TPUBHAJIbHBIE HA3BAHUS OTAENIBHBIX MMPEACTABUTENCH.

OcoOenHocTu U Ki1accuuKalusi opraHudeckux peakuil. OKuciaInuTeabHo-
BOCCTAHOBUTEJIbHBIE PEAKLIIMH B OPraHUYECKON XUMUHU.

OKCHepUMEHTAIBHBIE METOABl W3YYEHHUs BEIIECTB M UX MPEBPALLCHUN:
O3HAaKOMJIEHHWE C 00pa3llaMu OpPraHMYeCKUX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, OMBITHI IO MPEBPALICHUIO OPraHUYECKHX BEIIECTB IPU HArpeBaHUU
(nnaBneHue, oOyriMBaHHE M TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYJ
OPraHUYECKHUX BEILECTB.

YriaeBoaopoasbl.

Ankansl. 'oMonoruueckuit psij ankaHoB, o011as GopMyia, HOMEHKIATypa
U U30Mepusl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ AJIKAHOB,



sp3-rubpuauszanus aTOMHBIX OpOMTalmed yriaepoma, o-cBa3b. Dusmueckue
CBOICTBA QJIKAHOB.

XUMHUYECKHE CBOMCTBA alIKaHOB: PEaKIMU 3aMEUICHUS, HW30MEpHU3allNH,
JETUIPUPOBAHUS, IUKIMU3AIMHU, TUPOTIU3a, KpeKuHra, ropenus. [IpencraBnenue
0 MEXaHU3ME PeaKlUi paJuKaIbHOTO 3aMEIICHUS .

Haxoxnenue B mpupoje. CriocoObl MOTydeHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. OO6mas  Qopmyna, HOMEHKJIaTypa U  H30MEpHs.
OcCOOEHHOCTH CTPOCHHMS W XUMHUYECKHX CBOMCTB MallbIX (LIMKJIOIMPOTaH,
MUKJIO0yTaH) MW OOBIYHBIX (IMKJIONIEHTAH, IMUKJIOTEeKCaH) IMKIOATKaHOB.
CnocoObI moJy4eHus U MPUMEHEHUE IUKIOAIKAHOB.

Ankensl. ['oMmonornueckuid  psii  ajdkeHoB, obOmas  ¢opmyia,
HOMEHKJIaTypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI
QJIKEHOB, SP>-TMOpUAM3ALMs aTOMHBIX OpOUTalell YIaepoia, G- U M-CBS3H.
CtpykTypHass u reoMeTrpuueckas (LHUC-TpaHC-) wu3oMmepus. Duzndeckue
CBOWCTBA aJKEHOB. XHMHWYECKHE CBOMCTBA: PEAKIUU IPUCOEIUHEHUS,
3aMElIEHHUs B 0-TI0JIOKEHUE TIPU JBOMHOM CBSI3U, MOJTUMEPHU3AIUU U OKUCIICHHUS.
[IpaBuno MapkoBHuKOBa. KadecTBEHHbIE pEaKUMU Ha JABOMHYIO CBS3b.
CriocoObl IOJTy4eHHs ¥ IPUMEHEHUE aJTKEHOB.

AJKaIEHBI. Knaccudukanms aJIKaJIMEeHOB (conpspkEHHBIE,
M30JIMPOBAHHbBIC, KyMyauposarHvle). OCOOCHHOCTH JIEKTPOHHOTO CTPOCHUS U
XUMHUYECKUX CBOWCTB CONPSOKEHHBIX JueHoB, 1,2- u 1,4-mpucoenwHeHue.
[Tomumepuzarust conpspKEHHBIX AEHOB. CrocoObl MOMyYeHUs] U TPUMEHEHHE
aJIKaJINCHOB.

Anxusbl.  ['oMoOJIOTMUECKMII ~ pAl  alKWMHOB, oOmias  ¢dopmyra,
HOMEHKJIaTypa W H30MEpHus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJl ~QJKWHOB, SP-TUOpHIM3AIMs AaTOMHBIX OpOWTaleld  yriepoja.
du3n4ecKkue CBOMCTBA  AJKMHOB. XWMHYECKHE  CBOMCTBA:  PEAKIUU
MPUCOEAUHEHUSI, AUMEpU3AllMd W TpUMEpHU3aluu, OKHUCiIeHus. KucioTHbie
CBOWCTBA AaJKWHOB, HUMEIOIIMX KOHIIEBYIO TpPOMHYIO CBsi3b. KauecTBeHHBIC
peaKIuy Ha TPOMHYO CBsI3b. CIIOCOOBI MOTYUYCHUS M IPUMEHEHHUE AJIKHHOB.

ApoMaTuuecKkue yriieBoaopoabl (apeHbl). 'oMonoruyeckuil psiji apeHos,
obmass  ¢opMmyna, HOMEHKIATypa ©  HW30MEpHUA.  OJJEKTPOHHOE W
POCTPAHCTBEHHOE CTPOCHUE MOJICKYJbl OeH3oma. Du3nueckue CBONCTBA
apeHOB. XMMHYECKHE CBOMCTBA OE€H30J1a U €r0 TOMOJIOTOB: PEaKIIUK 3aMEILICHUS
B OEH30JbHOM KOJIBIIE U YTJIEBOJIOPOTHOM paJUKale, PEaKiuy MPUCOCTUHECHHUS,
OKHCJIEHHME ToMoyioroB Oenzona. IlpencraBienne 00 OpHUEHTUPYIOIIEM
JIEUCTBUM 3aMECTUTENIE B OEH30JIbHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX
pPaaNKaIoB, KAPOOKCUIBLHOU, THIPOKCUIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB



rajioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. llonmmmepusarus
ctupoiia. CriocoObl OTYyYEHHUS U MPUMEHEHHUE apOMATUYECKUX YTIIE€BOAOPOIOB.

[Ipuponnsnii ra3. IlomytHele HedTsaHble Ta3bpl. Hedpts u  eé
npoucxoxjaeHrue. KamMeHHbll yroiap U NpoayKThl ero mnepepaboTku. CrocoOb
nepepaboTku HePTH: TEPEeroHKa, KPEeKUHT (TePMUYECKUN, KaTaTUTUYECKUN),
pudopmunr, nmponms. [IpoaykTel mepepaboTku HepTH, WX TPUMEHEHHE B
IIPOMBIIIEHHOCTH U B OBITY.

I'eHeTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJlOTe€HIPOU3BOAHBIX YIJIEBOAOPOAOB. Peaknun
3aMElIEHUs] TajJoreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYIIY, IHAHOTPYIIITY,
aMuHOrpynmy. JlelicTBue Ha TaJIOT€HIPOU3BOJIHBIE BOJHOIO M CIHUPTOBOIO
pactBopa ménoyn. BzauMoaencTBue IUrajgoreHalkaHOB ¢ MAarHUEM U IUHKOM.
[TonaTe 0  METANIOOPTAaHUYECKUX  COEOUHEHHsX.  Vcnonb3oBaHUE
rajOTeHIPOU3BOJIHBIX YTJIEBOJIOPOJIOB B OBITY, TEXHUKE M MPU CHHTE3E
OpraHUYECKUX BEILECTB.

DKCIepUMEHTabHBIE METOAbl M3YUYEHHUSI BEIIECTB W UX MPEBPAIICHUI:
u3ydeHue  (QU3MYECKUX  CBOMCTB  YIVIEBOJIOPOJOB  (pacTBOPUMOCTH),
KaueCTBEHHBIX PEaKIUi YTIEBOJIOPOI0B PA3IMUHBIX Ki1accoB (0OecIiBeUnBaHHE
OpOMHOM WJIM MOJTHOM BOJIbI, pAaCTBOpA MEpMaHTaHaTa KaJlsl, B3aUMOICHCTBUE
aleTUJIeHa ¢ aMMMAYHbBIM pacTBOpoM okcuja cepedpa(l)), kadecTBeHHOE
oOHapyKeHHE yTIepojia U BOJOPOJa B OPTraHWYECKUX BEIIECTBAX, MOIyUYCHUE
ATWJICHA M U3YYEHUE €ro CBOWMCTB, O3HAKOMJIEHHE ¢ KoJueKkuusmu «HedTb» u
«Yromby, ¢ oOpasliaMH IUIaCTMAacC, Kay4yKOB W PE3UHBI, MOJICTUPOBAHHE
MOJIEKYJI YTJIEBOJIOPOIOB U FaJOT€HIIPOU3BOAHBIX YTIIEBOJIOPOIOB.

KucJiopoacoaep:kamnue opranmuyecKkue coeJMHeHHS.

[IpenenvHble ogHOATOMHBIE CHUPTHL. CTpoeHHe MOJIEKyd (Ha MpuMepe
METaHoJIa W 3TaHoja). ['omonormyeckuil psia, obmas dhopmyia, U30Mepus,
HOMEHKJIaTypa U kiaccudukarus. DOuU3NUEeCKUe CBOWCTBA MPEIeTbHbBIX
OJIHOATOMHBIX CIUPTOB. BOJOpOJHBIE CBS3UM MEXKIY MOJICKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMU 3aMeIIeHUs, JAeTujpaTaluu, OKHUCIICHHUS,
B3aUMOJICHCTBUE C OPraHMYECKUMH UM HEOPraHUYECKUMH  KHCJIOTaMH.
KauectBeHHass peakuuss Ha OJHOATOMHBIE CHUPTHL. JleHCTBUME 3TaHOJA U
METaHOJia Ha opraHu3M ueyioBeka. CrnocoObl MOJYy4YeHUST U MPUMEHEHHE
OJITHOATOMHBIX CITUPTOB.

[Ipocteie a¢dupsl, HOMEHKIaTYpa U u3omepus. OcoOeHHOCTH (DU3UIECKUX
Y XUMUYECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHI — 3THICHIJUKOIb U THUIEpuH. Pusnyeckue u
XUMHAYECKUE  CBOWMCTBA:  pEAKUMHM  3aMEIICHUs,  B3aUMOJEWCTBHE  C



OpPraHUYEeCKHMU W HEOPTaHWYECKHMH KHCIIOTaMH, KadeCTBEHHAsl peakius Ha
MHOTOATOMHBIC  CHHPTHL.  [IpeicTaBieHne O  MEXaHH3ME  PEaKIIHid
HykJeoduapHOro 3amenienus. [leiictBue Ha opraHu3Mm uenoBeka. CrocoOsl
HOJy4YEHHUs U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJIEKYJIBI, B3aMMHOE BJIHMSHHE THUAPOKCOTPYIIIBI U
6enzonpHOTO siapa. Pusndeckue cBoiicTBa heHosna. OCOOEHHOCTH XUMHUECKUX
cBoiicTB (enona. KauectBennsie peakiuu Ha (eHon. TOKCHYHOCTH (heHoa.
Crioco6b1 nostyueHus u npuMeHenne ¢peHomna. Genondopmanbaeruatas cMoa.

KapOoHunbHBIE COCOUHEHUS — albJETUIbl W KETOHBI. OJEKTPOHHOE
CTpOCHHE KapOOHWJIBHOW Tpymmbl. [ OMOJIOTHYECKHE PSAbl AIbJICTUAOB U
KETOHOB, 00mas Gopmyiia, u3oMepus ¥ HOMEHKIIaTypa. Pu3nueckue cBONCTBA
QIBJCTUAOB U KETOHOB. XHWMHYECKHE CBOMCTBA albACTHAOB U KETOHOB:
peakuu npucoequHeHus. OKUCICHUE allbACTHI0B, KAUeCTBEHHbIE PEaKIUU Ha
anpaeruapl. CriocoObl OTYYCHUS U IPUMEHEHUE aJIbJICTH/IOB U KETOHOB.

OMHOOCHOBHBIC TIpeeNbHBIE KapOOHOBBIE KHCIOTHL. (OcOoOEHHOCTH
CTPOCHHUSI MOJICKYJI KapOOHOBBIX KHUCIIOT. M3oMepus © HOMEHKIATypa.
@dusnueckue CBOWCTBA OIHOOCHOBHBIX MPEACTbHBIX KapOOHOBBIX KHCIOT.
BopopoaHbie CBS3M MEXIy MOJEKyJaMH KapOOHOBBIX KHCIIOT. XUMHUYECKHUE
CBOWCTBA: KHCJIOTHBIEC CBOMCTBA, PEAKIIHS dTEpUDUKALINY, PEAKIIUU C yIACTHEM
YIJIEBOAOPOAHOTO paaukana. OcoOEHHOCTH CBOWCTB MYpPaBBUHOW KHUCJIOTHI.

[TonsiTue 0 TNPOU3BOMHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3dupax.
MHoroo0pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEACTbHBIX U
apoOMaTUYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUIAPOKCUKApPOOHOBBIX KHUCIOT. [IpefacTaBuTesin BHICIINX KapOOHOBBIX KHUCIIOT:
CTE€apUHOBAsl, AJLMUTUHOBAS, OJICUHOBAS, JUHOI€8As, TUHONEHOBAs KUCIIOTHI.
CriocoObl IOJTy4eHHS ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMonorudeckuii psif, o6mast ¢popmMyina, U3oMepus u
HOMEHKJIaTypa. PU3NYECKue U XMMHUYECKUE CBOMCTBA: THIAPOJIU3 B KHUCJIOU M
LIEIIOYHOU Cpefie.

Kupsl. Ctpoenue, pusnueckue 1 XUMUYECKUE CBOMCTBA KUPOB: THAPOIU3
B KHCIIOW W TIeno4Hoi cpene. OCOOCHHOCTH CBOWCTB JKHUPOB, COJEPIKAIIUX
OCTATKH HEMPEAENIbHBIX KUPHBIX KUCIOT. JKUpHI B IPUPOJIE.

MBbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mas xapaktepuctuka yriieBoaoB. Kiaccudukaius yrieBoaoB (MOHO-,
Iu- W Tonucaxapuibl). MoHOcaxapuabl: TIIOK03a, (GPYyKTO3a, Trajaakrosa,
pubo3a, ae3okcupuOo3a. PU3NUECKHE CBONCTBA M HAXOXKJACHHE B TMPHUPOJIC.
®dorocuHTe3. XUMHUYECKHE CBOMCTBA TIUIFOKO3bL: PEAKIMU C Yy4acTHUEM
CIUPTOBBIX M QJIbJECTUIHOW TPYIII, CIUPTOBOE MU MOJOUYHOKHUCIOE OpOKEHHE.



[IprumeHenne TaIOKO3bl, €€ 3HAaYeHHWEe B IKU3HEACATEIBHOCTH OpraHu3Ma.
Jucaxapuapl: caxapo3a, MajlbTO3a H JAakKTo3a. BoCCTaHaBIMBAOIIME W
HEBOCCTaHABIMBAKOIINE Jucaxapuabl. I'maponus nucaxapuaos. HaxoxneHnue B
npupoae U npuMeHeHue. [lonucaxapuapl: Kpaxmal, TJMKOI€H M LEJUIH0JI03a.
CtpoeHre MakpOMOJEKYJ Kpaxmania, TJIMKOreHa W LEJUTI0JI03bl. Pusnueckue
CBOMCTBAa KpaxMajla M ULEJUII0JI03bl. XHMMHYECKHME CBOWCTBA KpaxMala:
TMAPOJIM3, KadyeCTBEHHAass peakiuss ¢ HoAOM. XHUMHYECKHME CBOMCTBA
LEJUTI0I03bl:  THAPOJIN3, ModydeHue d¢GupoB uewnonao3bl. Ilonarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTANBHBIE METOABl M3YYEHHs BEIIECTB M WX IPEBPALICHUM:
pPacCTBOPUMOCTh PA3JIMYHBIX CHOUPTOB B BOJAE, B3aMMOJEWCTBHE OSTaHOJNA C
HaTpPUEM, OKUCIIEHHE 3TWIOBOIO CIIMPTA B AIbACTHU] HA PACKAIEHHON MEIHOU
IPOBOJIOKE, OKHUCIIEHHE ATHJIOBOTO CIHMpPTa AUXPOMATOM Kaius (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPUAJIOB), KAUECTBEHHbIE PEAKIUU HA aJIbAETUIbI (C
ruapokcuiom guammuHcepeOpa(l) m  rugpokcuaom  meau(Il)), peaxius
mmmnepuHa ¢ rugpokcugom  meau(ll), xumudeckwe CBOMCTBa pacTBOpa
YKCYCHOM KHUCJIOTBI, B3aMMOJEWCTBHE pacTBOpPa TIJIOKO3bl C TUIAPOKCUIOM
meau(Il), B3aumoneiicTBie Kpaxmaia ¢ HOJOM, PEIIEHUE SKCIEPUMEHTAIbHBIX
3amay o temaM «CrnupTtel U ¢eHonb», «KapOoHoBbIe KuCHOTHL. CloKHBIE

a(upb.
A30TcoAep:Kale OPraHnvecKne CoeTUHEeHU .
AMHMHBI — OpraHM4YecKkre TPOW3BOJAHbIE ammuaka. Kiaccudukarms

aMUHOB: anudaTUYEeCKMe W apoMaTHYECKHE; IMEpBUYHbIC, BTOPUYHBIE U
TpeTuuHbie. CTpoeHre MOJIeKyJ, 001as popmyiia, H30MepHsi, HOMEHKIIATypa U
¢u3nueckue CBOMCTBA. XHMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHHOB:
OCHOBHBIE CBOMCTBA, AJIKUJIMPOBAHKUE, B3aUMOJCHUCTBUE NIEPBUYHBIX aMUHOB C
a30TUCTON KucnoToil. Cosli aJKuIaMMOHHUS.

AHWIMH — TNpPEICTaBUTENb aMUHOB apomaTuyeckoro psnpa. CrpoeHue
aHWJIMHA. B3anMHOE BIHMSHUE TpyINIl aTOMOB B MOJIEKYJE aHWIHMHA.
Oco0EHHOCTH XMMHMYECKHX CBOMCTB aHW/IMHA. KadecTBEeHHblE peakuuu Ha
aHwiMH. CrnocoObl TMOJIy4eHUsS M TpPUMEHEHHEe aaupaTHUYeCKUX aMUHOB.
[TosydyeHnue aHmIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. HomeHnknatypa u nzomepusi. OTaenbHbIe IPEACTaBUTENN
(-AMUHOKHCJIOT: TJMUWH, ajaHuH. @Ousnueckue CBOWCTBA AMHHOKHUCIIOT.
XUMHUYECKHE CBOICTBA aMHUHOKHCIOT Kak aM(pOTEepHBIX OPraHU4YEeCKHX
COCIMHEHHM, peaklMsi MOJUKOHACHCALMK, O00pa3oBaHUE MENTUAHON CBS3U.
buonornyeckoe 3HaueHnEe aMUHOKHUCIOT. CUHTE3 U THIPOJIN3 MENTHUIOB.



benku xak npupoansie noaumepsl. [lepBuuHasi, BTOpUuuHasi U TpeTUUHAsS
CTpyKTypa OenxoB. XUMHYECKHE CBOMCTBA OENMKOB: THIAPOIH3, ACHATYpAlUs,
KaueCTBEHHbIE PEAKIIMU Ha OCJIKHU.

DKCnepUMEHTAIbHBIE METOJAbl HU3YUYEHHUS BEIIECTB U WX NPEBPAILCHUN:
pacTBOpeHHe OEIKOB B BOJIE, ACHATypaIlys OCIKOB MPU HArpeBAaHWH, IIBETHHIC
peakiuu Ha O€JKd, peIIeHHE SKCIEPUMEHTANIbHBIX 3aJa4 10 TeMam
«A3oTCcollep)Kalllie ~ OpraHUYecKkue  coeauHeHus» ©u  «PacmosHaBaHue
OpraHUYECKUX COCTUHEHUIN.

BbicokoMouiekyJIsIpHbIE COeTMHEHUS.

OCHOBHBIE TIOHSTHUS XUMHUU  BBICOKOMOJICKYJISIPHBIX  COEIUHEHMI:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEpPU3AIUN, CPEAHSISA
MoJeKyasipHass macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEAMHEHUN — TOJIMMEPU3ALIMS U TTOJTMKOHIEHCALIHS.

[Tonumepubie Martepuansbl. [lmactmaccsl (MONMMATHIIEH, MOJIUIPOIUIIEH,
MOJUBUHWIXJIOPU, TOJUCTUPOJ, TMOIUMETUIIMETAKpUIaT, MOJUKApOOHATHI,
noaudTUIeHTEpedTanaT). Y TUiau3aius u nepepadoTka rmiacTyka.

DjacToMepbl:  HATypaJIbHBIM  KaydyK, CHHTETHYECKHE  KaydyKH
(OyTareHOBBIN, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallpOH U JIABCaH).

[Tonumepsbl CIELHUAIIBHOTO Ha3HA4YeHUs (Teduion, KeBJjap,
AJIEKTPOIPOBOIAIINE TTOJIUMEPHI, OMOpa3IaraeMple OJIUMEPHI).

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUsI BEIIECTB W UX IPEBPALICHUIL:
O3HAKOMJIEHHE ¢ oOpasllaMud TMPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IJJaCTMAcCC, Kay4yyKOB, pEIIEHHE HKCIEPUMEHTAJIbHBIX 3a7a4 10 TeMe
«Pacro3HaBaHue M1acTMacc U BOJIOKOH».

PacuérHble 3anaumn.

HaxoxaeHnue MoJeKyJsipHOM (POpPMYJIBI OPraHMYECKOro COEAMHEHUS IO
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHHUE
MOJICKYJISIpHOM (DOPMYJIBI OPraHUYECKOTO COEIUHEHMsS 10 Macce (00bEMY)
MPOJIYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) TPOIYyKTOB
peaKIMy W/WUIM UCXOJTHBIX BEIIECTB, YCTAHOBIIEHHWE CTPYKTYpPHOU (POpPMYIIbI
OpPraHUYEeCKOTO BEIIeCTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB MJIM CIIOCOOOB
MOJIy4EeHHUsI, ONPeIeNICHUE J0JIM BBIXOJA MPOJYKTa PEakluud OT TEOPETUUYECKU
BO3MOXHOTO.

MexxnpeaMeTHbIE CBS3H.

Peanuzanuss MeXIpeaIMETHBIX CBA3CH MPU H3YYEHUH OPraHUYECKOU
xumun B 10 Kjacce OCYHIECTBISIETCS 4YeEpe3 HCIOJIb30BAaHUE KaK OOIIUX



€CTECTBCHHO-HAYYHBIX TOHSATUH, TaK M TOHATUH, MPUHATHIX B OTHAEIBHBIX
MpeAMETaX €CTECTBEHHO-HAYYHOIO LUKIIA.

OOmue ecTeCTBEHHO-HAayuyHbl€ TIOHATHUSA: SIBICHHWE, Hay4dHbId (aKT,
TUIOTE3a, TEOPHsl, 3aKOH, aHAIMW3, CHUHTE3, KiacCU(puKauus, HaOIIOAEeHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICIINPOBAHUE.

®uzuka: Marepusi, aToM, D>JEKTPOH, MPOTOH, HEWUTPOH, MOJEKYyJa,
HHEPreTUUECKU YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUECKHUE BEIUYMHBI, CAUHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTus,
macca.

buonorusi: knetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIMU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpOdHBIN THUIl TUTAaHUS, OpPOKEHUE,
(oTtocuHTE3, IBIXaHUE, OEJIKH, YTIEBOIBl, JXUPbI, HYKICHHOBBIE KHUCIIOTHI,
(bepMEHTHI.

['eorpadusi: mone3Hpie HCKOMAEMbI€, TOIINBO.

TexHomorus: mHIEBbIE MPOAYKTHl, OCHOBHI PAIlMOHATBHOTO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckue OCHOBbI XMMHH.

AtoM. CocTaB aTOMHBIX saep. XHUMHYECKHM 3JeMeHT. WM30Tombl.
CtpoeHue 3JeKTPOHHBIX 000JI0UE€K aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUUECKUE
YPOBHU M MOAYpOBHU. ATOMHbIe opOutTanu. Krnaccudukamuss XUMHYECKUX
3JIEMEHTOB (s-, p-, d-, f-amementsi). PacnipenencHue 371€KTPOHOB MO aTOMHBIM
opOuTansiM. OJNEKTPOHHbIE KOH(MUTYypallMd aTOMOB DJIEMEHTOB TMEPBOTO—
YeTBEPTOTO NMEPUOIOB B OCHOBHOM M BO30YKJIEHHOM COCTOSTHUU, DJICKTPOHHBIC
KOH(UTYpaIX MOHOB. DIEKTPOOTPULIATEIHHOCTD.

[lepuomnueckuii 3axkoH u llepuoguueckas cUCTEMAa XHUMHAYECKUX
snementoB  J[.MI. MenneneeBa. CBsi3b NEPUOAMYECKOTO  3aKOHA U
[Teppoanveckol CUCTEMBI XMMHUYECKHX 3JIEMEHTOB C COBPEMEHHOW TEOpPHUEHN
CTPOEHUSI AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX W CJIOXKHBIX BEIIECTB MO TPYIIaM U
nepuoiaMm. 3HaueHue nepuoauueckoro 3akona J[.11. Menpeneena.

XuMuueckas CBs3b. BHabl XMMHUYECKON CBS3M: KOBaJCHTHAs, HWOHHAs,
MeTayumueckasi. Mexanu3mbl 00pa30BaHMs KOBAJICHTHOW CBSI3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIA.  DHEpruss W JIMHA  CBsI3U.  [lOJMApHOCT®,



HANpPaBJICHHOCTh W HACHIIIAEMOCTh KOBAJCHTHOM CBs3U. KparTHble CBs3M.
BonoponHas cBa3b. MeXMONEKYIISIPHBIE B3aUMOIECHCTBHS.

BaneHTHOCTp M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b AJEKTPOHHOU
CTPYKTYpPhl MOJIEKYJ C HX TE€OMETPUUYECKHMM CTpPOCHHEM (Ha mpumepe
COEIMHEHU PJIEMEHTOB BTOPOIO MEPUO/IA).

[IpencraBienne 0 KOMIUIEKCHBIX coeAnHEHUsX. COCTaB KOMILIEKCHOIO
HOHA:  KOMIUIEKcOoOoOpa3oBareilb,  JIMTAHIbl.  3HAY€HUE  KOMILUIEKCHBIX
coenuHeHuu. [loHATHE O KOOPAMHAIIMOHHON XUMUH.

BemectBa MONEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHs. UMbl
KPUCTAUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsiTue o qucnepcHbIX cucteMax. Mctuanaeie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHIIEHTpAIIMU PaCTBOPOB:
MaccoBasi J10J1s1 BEUIECTBA B paCTBOPE, MOJIsIpHAasA KOHILIEHTpanus. HaceleHHbie
Y HEHACBIIICHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucrammoruaparsl.

Knaccudukanuss ©  HOMEHKIATypa  HEOPraHMYECKUX  BEIIECTB.
TpuBuanpHble HA3BaHWUA OTICIBHBIX MPEACTABUTEIIEM HEOPTaHUYECKUX
BEILIECTB.

Knaccudukanus  XuMHUYECKUX  peaknuid B HEOPraHUYECKOH W
OPraHUYECKON XMMHH. 3aKOH COXPAHEHUS MAaCChl BEHIECTB; 3aKOH COXPAaHCHUS
Y TpeBpalieHuss dHEPrud NpU XUMUUYECKUX peakiusx. TersoBbie 3(PGheKTh
XMMHUYECKUX peakui. TepMOXUMUYECKHE YPABHEHHUS.

CkopocTh XMMHUYECKOM peakuuu, €€ 3aBUCUMOCTh OT pPa3IN4HbIX
¢daktopoB. ['oMoreHHbIe ¥ reTeporeHHbIe peakiuu. Katanmus u kaTaan3aTtopsl.

OOpatumble U HeoOpaTUMbIE pEAKIUU. XHUMHUYECKOE paBHOBECHE.
Koncranta xumMuueckoro paBHOBecHs. DaKTOpbI, BIMSIONIME HA TMOJIOKECHHUE
XUMHYECKOTO paBHOBECHSI: TEMIIEpATypa, JaBIICHHE U KOHIIEHTPAI[UU BEIIECTB,
y4acTByromux B peakuuu. [Ipunnun Jle [larense.

OnekTpoiutuueckas aucconuanusi. CuibHbIE W CJIa0ble AJIEKTPOJIMTHI.
Crenens auccounanuu. Cpena BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpasbHas,
menoyHas. Bopgopoansiii mokasatens (pH) pactBopa. I'maponus cosneit.
Peaxiiuu nonHoro oomeHa.

OKUCIUTETbHO-BOCCTAHOBUTENbHBIE ~ peakunu. (CTeneHb OKHUCIEHUS.
Oxucnurenb M BOCCTAaHOBUTENb. IIpoOlECCH OKHCIIEHUS U BOCCTAHOBJICHUS.
Baxneime OKUCIUTENIN M BOCCTAHOBUTENIM. MeETOA 3JIEKTPOHHOro OanaHca.
DJIEKTPOJIN3 paCTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YUYEHHUsI BEIIECTB W UX MPEBPAIICHUIL:
pa3oKEeHUE MEPOKCHAA BOAOPOJA B MPHUCYTCTBUM KaTajau3aTopa, MOIEIU
KPUCTAJUIMYECKUX  PEHIETOK, IMPOBEJCHHE peaKud HOHHOTO OOMeHa,



OTPENICJICHUE CPEJIbl PACTBOPOB C MOMOIIBIO UHAUKATOPOB, U3YUEHUE BIIMSHUS
pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XHWMHYECKOM pEAKIUU M TMOJOKCHUE
XUMHAYECKOTO PABHOBECHSI.

Heoprannuyeckasi Xummusi.

[lonoxxenne HemerauioB B llepmoandeckon cucTeMe XHMHYECKHX
sanementoB J[.M. MenaeneeBa U OCOOCHHOCTH CTPOEHHSI HMX aTOMOB.
dusnyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yriaeposa).

Bonopoa. Ionyuenue, ¢pusndyeckne U XMMHUYECKUE CBOWCTBA: PEAKLUU C
METa/UlaMAd W HEMETaJUlaMH, BOCCTAHOBHUTEIBbHBIE CBOMCTBA. [ 'WMIOpUIBL.
TonnMBHBIE ATIEMEHTHI.

["anorensl. HaxoxaeHnue B npupojie, CrocoObl moayyeHus, Gu3nueckue u
XAMUYECKUE CBOMCTBA. ["anoreHoBOAOPOIBL. Baxueunmue
KUCJIOPOJACO/IepKaIllMe  COeAMHEHUs  rajgoreHoB.  Jlabopatopueie
MIPOMBIILICHHBIE CTIOCOOBI MOJy4eHUs rajoreHoB. [I[puMeHeHre rajJoreHoB U ux
COCIMHECHUMU.

Kucnopon, o30H. JlaboparopHbie U MPOMBIILIEHHBIE CTIOCOOBI MOTYyYEeHUS
Kuciopoaa. Pu3ndeckue U XMMUYECKUE CBOMCTBA U MPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. HaxoxneHue B TpuUpoje, CHOCOOBI TMOdyudeHHs, (U3UYECKHE U
xumudeckue cBoictBa. CepoBomopon, cyibdunbl. Oxcun cepoi(IV), oxcupg
cepoi(VI). Cepuucras u cepHas KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB
CEpHOU KUCIIOTHI. [IpuMeHeHne cepol U €€ COeTMHEHN.

A3zor. HaxoxneHue B mnpupone, CrnocoObl NOJy4YeHHs, (PU3NYECKHE U
XMMHUYECKUE CBOMCTBA. AMMMAaK, HUTpUIbl. OKcuIbl a3oTta. A30THCTasT M
a30THAs KHUCIOTBI U WX coidu. OCOOEHHOCTHM CBOWCTB a30THOM KHCIIOTHI.
[IpumeHeHure a30Ta ¥ €ero COeIMHEeHUM. A30THBIE YI00peHUsI.

®ocdop. Haxoxkaenue B mpupojie, CriocoObl MoaydeHus, (U3ndeckue u
xuMuueckue cBoiictBa. @ochuasl u dochun. Oxcunbl dhochopa, dhochopHas
kuciora u e€ conu. [lpumenenne dochopa u ero coequnenuit. docdopHbie
yaoOpeHus.

VYrinepon, HaxoXIeHHWE B TpUpPOAE. AJUIOTPOMHBIC MOAUGBUKAIIIH.
duznyeckue W XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaom. Oxcun yraepona(ll), okcua yrnepona(IV), yroibHas kucioTa u eé
cosid. AKTUBUPOBAHHBIN yroiib, ajcopomus. Dymepensl, rpadeH, yraepoaHbie
HaHOTpYyOKHU. [IpumMeHeHne mpoCThIX BEIEeCTB, 0OpPA30BAHHBIX YTJIEPOIOM, U
€ro COeIMHECHUM.



Kpemunii. Haxoxnenue B mpupoze, ciocoObl MoaydeHus1, (pusndeckue u
xuMuueckue cporictBa. Okcupa kpeMuusi(IV), kpeMHUeBasi KUCIOTA, CUIIMKATHI.
[IpumeHeHne KpeMHHs W €ro coeauHeHuil. CTEKIIO, €ro MNOJy4eHUe, BUIbI
CTEKIJIA.

[Tomoxenne w™ertauioB B Ileproanyeckoil cUCTEME  XHUMHUYECKHX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHUS dJCKTPOHHBIX 00OJOYEK aTOMOB
MmeTtaioB. O6mue ¢puznueckre cBOCTBa MeTaioB. [[pumMeHeHne MeTamioB B
ObITy U TexHUKe. CIUIaBbl METAJUIOB.

DNEeKTPOXUMHUYECKUIN psii HanpsbkeHud MetauioB. OOmme crnocoObl
MOJTy4YEHUSA METaJIOB: TUIPOMETAILTYPIus, MUPOMETAJUTYPIHs,
anexkTpoMetaityprus. [lonstue o xoppo3uu MetamioB. CrocoObl 3alllUThl OT
KOPPO3UH.

O6mas xapakrepuctuka metamioB [A-rpynmnsl [leproaudeckoil cucTeMsl
XUMUYECKUX DJJeMeHTOB. Harpuiti u kanuil: mnoiydyeHue, Quznueckue u
XMMHUYECKUE CBOMCTBA, MPUMEHEHNE MPOCTHIX BENIECTB U UX COCAUHECHUMN.

O6mas xapakrepuctuka MetaiuioB [TA-rpynnsl [lepuoauueckoil cucteMsl
XUMUYECKUX DJIEMEHTOB. Marnuii W Kajblui: MoJydyeHue, (Pu3nyeckue u
XMMHUYECKUE CBOWCTBA, NMPUMEHEHUE IMPOCTHIX BEIIECTB U HUX COCIUHECHUMU.
XécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AmoMuHMI: TIONydeHHe, (U3MYecKHue U = XUMHUYECKHE CBOWCTBA,
IPUMEHEHUE TMPOCTOTO BEIIECTBA M €0 COCAMHEHH. AMQOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUJIA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6mrast xapakTepucTHKa MeTa/uioB mo0o4HbIXx mnoarpynn (b-rpymm)
[Teproanyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

DU3NYECKUE U XMMUYECKUE CBOMCTBA XpOMa U €ro coenruHeHnl. OKCUIbI
u ruapokcubl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u quxpomMarsl, Ux
OKHCJIUTEIIbHBIE CBOMCTBA. [loilyueHne u npuMeHeHne Xpoma.

OuU3MUECKUEe W XUMHUYECKHE CBOMCTBA MapraHiia U €ro COCIUHEHU.
Baxueitiue coenunenus wmapranua(ll), mapranua(IV), wmapranua(VI) u
mapranua( VII). [lepmanranaT xanusi, ero OKMCIUTENbHBIE CBOMCTBA.

Ou3nyecKkne M XHUMHUYECKHME CBOMCTBA JKEJIE€3a M €ro COCIUHEHH.
Oxkcupnpl, rugpokcuasl u conu xeneza(ll) wm xkeneza(Ill). Ilomyuenuwe wu
MPUMEHEHHE KEJIe3a U €ro CIJIaBOB.

DU3NYECKHE U XUMUYECKUE CBOMCTBA MeAU U €€ coeanHennit. [lonyuenue
Y IPUMEHEHUE MEIU U €€ COCITMHEHUM.

[Muuk: momydenue, pu3nueckrue U XUMHYECKHUE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJA U TUAPOKCHAA LHMHKA, THUAPOKCOKOMIUIEKCHI IIMHKA.
[IppuMeHeHne IMHKA U €T0 COSIMHEHUM.



OKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUsI BEIIECTB W UX MPEBPAIICHUI:
M3y4YeHHe 00pa3lloB HEMETAJUIOB, TOPEHHE cephl, Gocdopa, xene3a, MarHus B
KHCJIOPOJIE, U3YYEHUE KOJUIEKIMH «MeTaulbl M CIUIaBbl», B3aUMOJECHCTBHE
HICJIOYHBIX W IICJIOYHO3EMEIbHBIX METaUIOB C  BOJOM  (BO3MOXHO
WCIIOJb30BaHUE BHUIACOMATEPUATIOB), B3aUMOJCHCTBHE IIMHKA U KeJe3a C
pacTBOpaMH KHCJIOT Y LIETOYEH, KAUECTBEHHbBIE PEAKIMU HA HEOPTaHUYECKHUE
AHHUOHBI, KaTHOH BOJOPOJa M KAaTHOHbl METaUIOB, B3aUMOJECHCTBHE
TUAPOKCUIOB ATIOMHHUS U IUHKA C paCTBOPAMH KHUCIIOT U IIEJIOYEH, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a/1a4 1Mo TeMaM «l ajmorens», «Cepa U €€ COeIUHEHUY,
«A3zor u Qochop U uX coeauHEHUs», «MeTamibl TJIABHBIX MOATPYII,
«MeTasibl TOOOYHBIX TOATPYTIID.

XuMHSA U KU3Hb.

Ponp xumum B obOecriedeHMHM YCTOWYMBOTO pa3BUTHUS YEIOBEUYECTBA.
[TonsiTMe O Hay4YHbIX METOAAX MO3HAHUA W METOJOJOTMHA HAYYHOIO
HCCIJICIOBAHUS. Hayunbie MIPUHIUTIBI OpraHu3alid  XUMHUYECKOTO
pou3BoJicTBa. [IpOMBINIIEHHBIE CIIOCOOBI MOJIYYEHUs Ba)KHEUINIMX BEIIECTB
(Ha TpuMepe MNPOU3BOJCTBA aMMHaKa, CEPHOW KHUCIOTHI, METAHOJA).
[IpompllizieHHBIE CHOCOOBI MOJMYYEHHUS METAUIOB U CIUIABOB. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOWMIEM Cpeabl M €ro mnociueacTtBus. Ponp xumun B
o0ecrieYeHUr IHEPreTHIECKON 0€30MacHOCTH.

XuMusi ¥ 300pOBbE uenoBeKa. JlekapcTtBeHHble cpeacTsa. IlpaBuna
UCIIOb30BaHUsl JICKAPCTBEHHBIX IMpenaparoB. Poib XuMUM B pa3BUTHH
MEIULIUHBI.

XuMusl MUIIHA: OCHOBHBIE KOMIIOHEHTHI, MUILIEBbIE 100aBKU. Poib xuMun B
oOecreyeHny MUIIeBOi 0€30MacHOCTH.

Kocmernueckne u mapdromepusie cpenctBa. beitoBas xumus. [IpaBuia
0€30macHOr0 MCMOJB30BAHMS MPENapaToB OBITOBOM XWMHUHU B TOBCEIHEBHOMU
KU3ZHU.

XuMHUSI B CTPOUTEIBCTBE: BAXHEUIIME CTPOUTEIbHBIE MaTEpUAJIbI
(1ieMeHT, 6eToH).

Xumusi B CEIbCKOM Xo3siicTBe. OpraHnyeckue W MHUHEPAJIbHbIC
yaoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpUalIbl, KPACKH, CTEKJI0, KEpaMUKa.
Marepuansl 11 SIEKTpOHUKHU. HaHOTEXHOIOT M K.

Pacuérnble 3anaumn.

Pacuérsl: Maccel BemecTBa uin 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY
BEIIECTBA, MAacCe WM O00BbEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKI[MU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKLMHU, €CIU OJHO W3



BEIIIECTB MMEET NMPHUMECH, MacChl (00bhEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTa
peaKuMM, €CIM OJHO W3 BEIIECTB JAHO B BHUJIE PAcTBOpa C OINPEACIEHHOU
MAacCOBOM JOJIEA PACTBOPEHHOIO BENIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIICHTpAIIMU BEIIECTBA B PACTBOPE, JIOJM BBIXOJA MPOAYKTA PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanmzanust MeXOpeaMETHBIX CBSI3ed MNpH  M3y4YeHUH OOIeH u
HEOpPraHW4YeCKOM XMMHUU B 11 Kiacce OCyIIECTBISIETCA Y€pe3 HMCIIOJIb30BAHUE
KaK OOINMX €CTeCTBEHHO-HAYYHBIX IOHSATHUM, TaK M TOHITHH, NPHUHSATHIX B
OTAEIBHBIX MTPEAMETAX €CTECTBEHHO-HAYYHOTO HUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TOHSATHS: SIBJICHUE, Hay4YHBIM (akT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CHMHTE3, KIacCH(MUKAIU, MEPUOTUIHOCTD,
HaOII0/ICHUE, U3MEpPEHUE, SKCIIEPUMEHT, MOJIE b, MOJACITMPOBAHHE.

®dusuka: marepusi, MHUKPOMHpP, MAaKpOMHUpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HWOH, W30TOIbI, pPAJAHUOAKTUBHOCTb, MOJIEKYJa, HSHEPreTHUYECKUI
YpOBEHb, BENIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSIHUE BEIIECTBA,
ujeadbHbId Ta3, (PU3NYECKHWE BEIMYMHBI, CIWHMUIIBI H3MEPEHUs, CKOPOCTh,
SHEPTUs, Macca.

buonorusi: knetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIU3M,
MaKpoO- U MHUKPOAJIEMEHTHI, OCIKH, KUPBI, YTIEBObI, HYKJICEUHOBBIC KHUCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MIOTOK SHEPTHUU B SKOCHUCTEMAX.

I'eorpadms: mMuHEpasBl, TOpPHBIC IOPOJBI, IIOJE3HBIC MCKOIAaeMbIe,
TOILUIMBO, PECYPCHI.

TexHonorus: XUMHYECKas MPOMBIIIJIEHHOCTb, METaJLTyprus,
CTPOUTEIIBHBIE MaTEPUAIIbI, CEIBbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MHUILECBAS
IPOMBINIJICHHOCTh,  (papMalleBTHUYECKAs] IPOMBIIIJICHHOCTh, IPOU3BOJICTBO
KOCMETHUYECKHUX IPenapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPHUAIOB,
3JIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOTPAMMBI 110
XM HA VIUJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHCTEMHO-ACSITEIBHOCTHBIM TIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MpeaMeTa « XUMUsD» Ha YPOBHE CPETHETO
oOmero 00pa3oBaHMsI BBIJICICHBI CJACAYIOMNUE COCTABJISAIONINE: OCO3HAHHE
00yYaOIMMMHUCA POCCUHUCKOM TIpa)KAaHCKOW MJICHTUYHOCTH,; TOTOBHOCTH K
CaMOpPa3BUTHIO, CaMOCTOSATEIIBHOCTM W CAMOOIPEICICHUIO;  HAIHYHE
MOTHUBAaIlUM K OOYYEHMIO; TOTOBHOCTH M CIOCOOHOCTH OOyYaroIIMXCs
PYKOBOJICTBOBAThCSl TPHUHATHIMH B OOIIECTBE TMpaBWJIaMH H  HOPMaMu
MOBEJICHUSI; HAIMYKE TTPABOCO3HAHUS, DKOJIOTUUECKON KYJIbTYphI; CIOCOOHOCTH
CTaBUTh 11U U CTPOUTH )KU3HCHHBIC TIAHBI.

JIngHOCTHBIE PE3YyJbTAaThl OCBOCHHS MpEIMeTa «XHUMHS» OTpPakaroT
c(hOPMHPOBAHHOCTh ONBITA TIO3HABATEIHLHOW W TMPAKTUYCCKON IeATEIHLHOCTH
00ydJaronmxcsi B MPOIECce pean3aii 00pa3oBaTeIbHOU NeATeILHOCTH.

JIngHOCTHBIE pPE3YyJbTAaThl OCBOCHHS MpEIMeTa «XHUMHS» OTpakaroT
c(hOpPMHUPOBAHHOCTh OTIBITA IO3HABATEIBLHONW M TPAKTHUYECKON JeATCIbHOCTH
00yJarommxcs B MpoLecCce peann3aiui 00pa3oBaTebHON IESITEILHOCTH, B TOM
YUCJIE B YaCTHU:

1) rpamaaHCKOro BOCIIUTAHUSA:

OCO3HaHMSI  OOYYAIOIMMHUCA CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY M IPABOIIOPSJIKY;

MPEACTABICHUS] O COIMAJIBHBIX HOPMAaxX W TpaBUJIaX MEKINIHOCTHBIX
OTHOIIICHHH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH JEATCIBPHOCTH IIPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TTO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TIOHMMAaTh W TPWHUMATh MOTHBBI, HAMEpPEHUs, JOTUKY W
apTyMEHTBI IPYTUX MPU aHATU3e PA3IUYHBIX BUIAOB YUICOHOU ACATEIHPHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS :

IIEHHOCTHOTO OTHOIICHUS K HCTOPHUYECKOMY W HAyYHOMY HACJIEIUIO
OT€YECTBECHHON XMMUH;

YBaXEHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPHH M IMPAKTHUECKOTO
NPWIOKCHUSI XWMHH, OCO3HAHHS TOTO, YTO JaHHBIC HAyKH €CTh PE3yibTaT



JUIMTEJIbHBIX ~HAOMIOACHHUM, KpPOMOTIMBBIX JKCIIEPUMEHTAIBHBIX IOHCKOB,
MIOCTOSIHHOTO TPY/1a YYE€HBIX U MPAKTHKOB,;

MHTEpECca U MO3HABATEJIbHBIX MOTHBOB B TOJYYEHHHU WM TOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 MTOBEICHHUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTYallud, CBSI3aHHBIE C XUMHUYECKUMU
SABJIEHUSAMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSACh HA MOPAJIBHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJIEHUE U MOCTYIKA CBOMX TOBAPUUIEH C
NO3ULMKA HPABCTBEHHBIX W IPABOBBIX HOPM M C YYETOM OCO3HAHMS
NOCJIEICTBUN ITOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSl I1IEHHOCTEW 370poBOro u 0Oe3omacHoro o0pa3a >KHU3HHU,
HE00XOJAMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOIo/IeHrs TpaBuil 0€30MacHOr0 OOpallleHHus C BEIIeCTBAaMH B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYJOBOM JAEATEIBHOCTH;

MOHUMAaHUS [IEHHOCTU MPaBWJI HMHAWBUAYAJIbHOTO W KOJUJIEKTUBHOIO
0€30MacHOTO TMOBEACHUS B CHUTYalUAX, YTPOXKAIOMIMX 3J0pPOBbIO U KHU3HU
JIIOJICH;

OCO3HaHUS  MOCJIEACTBUM W HENPUATUS  BPEAHBIX  IPUBBIYEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B  y4e€OHO-MCCIIEeI0BaTEIbCKON
NeSTETbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIMX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE€ B pEUICHUWU MPAKTHYECKUX 3a/1ady
COIMaJILHOM HAIPaBICHHOCTH (B paMKax CBOETrO Kjacca, IIIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YyYEHHIO Mpodeccuil pa3iuyHOro poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHUS ITPEAMETHBIX 3HAaHUW 110 XUMHH;

yBaXEHUST K Tpydy, JIOIAM Tpylda U pe3yJbrataM TpyJdoBOH
NEeSTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHIWBUIYaTbHOW TPaeKTOPUU
oOpa3zoBanus, Oynymiel npodeccuu U peanus3aliu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
U IOTpeOHOCTEM 00IIIECTBA;



6) 3K0JIOrH4eCKOro BOCIIMTAHUSA :

AKOJIOTMYECKHU 11€J1IeCO00Pa3HOT0 OTHOIICHUSI K MPUPOAEC KaK UCTOUHUKY
CyIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHUMAaHHMS TJI00AJILHOTO XapaKTepa JKOJOTHYECKUX IMPOoOJIeM, BIUSHHS
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOM CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIIOJIb30BAHUS JIOCTHDKCHUM XUMHUM IS
pellIeHUsT BOIIPOCOB PAIlMOHAIIBHOTO MPUPOIONIOIb30BAHUS;

AKTUBHOTO HENPUATHUS JCUCTBUM, NPUHOCAIIMX BpEJ OKPY’KAIOILIEH
IIPUPOJIHOM CpeJie, YMEHHUS MTPOTHO3UPOBATh HEOIAronpHUATHBIE SKOJIOTHYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JCHUCTBUM U MPEIOTBPAIATh UX;

HaJlMyus Pa3BUTOTO  SKOJOTMYECKOIO  MBIIUICHHS, SKOJOTMYECKOU
KYJIBTYPBI, OIbITA JEATEIBHOCTH HKOJIOTHYECKON HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MU B TIO3HABATEILHON, KOMMYHUKATUBHON U COLIMATIBLHOM
MPaKTUKE, CIOCOOHOCTHM W YMEHHUS aKTHUBHO MPOTUBOCTOATH HJICOJIOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 IMO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOIIIECTBEHHOM MPAKTUKH;

MOHMMAaHUSl CHEUU(PUKH XUMHM KakK HayKH, OCO3HaHUs €€ poju B
dbopMUpPOBAHUU PAIMOHATIEHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUM 1I€JIOCTHOTO
peACTaBIeHUS 00 OKPYKaIOIIeM MUPE KaK O €AMHCTBE MPHUPOILI M YEJIOBEKA, B
MO3HAHUHU TIPUPOJHBIX 3aKOHOMEPHOCTECH M PEIICHUHU MPOoOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOeXKJIEHHOCTH B 0COOOM 3HAYMMOCTUM XUMHUHU JJiI COBPEMEHHOH
HUBWIM3ALMKU: B €€ T'yMaHHCTHUUECKON HAmNpaBJICHHOCTH M Ba)XXHOW poOJIM B
CO3JIaHMM HOBOW 0a3bl MaTepHaIbHOM KYJIbTYPhl, B PEIICHWU TI100abHBIX
po0JieM YCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M  DKOJOTMYECKOM OE€30MacHOCTH, B Pa3BUTUM  MEAUIIUHBI,
o0ecrneYeHn yCIOBUM YCTIEITHOTO TPYyAa U SKOJIOTHYECKH KOM(POPTHON KU3HU
Ka)kJI0TO YJICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHUMAHHUSI CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJL3YyEeMbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJIydyaeMble 3HAHUS JUIs aHajdu3a M OOBSCHEHHS SIBJIICHUM
OKpY’XXalolllero MHUpa M MPOUCXOASIMMX B HEM HM3MEHEHUH, YMEHHS JellaTh
000CHOBaHHBIC 3aKJIIOUCHHUSI HA OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIUXCS
JAHHBIX C LEJIbIO MOJYYEeHUS! JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIIPHO HCIIOJIb30BaTh XHUMHUYCCKHE 3HAHUS IS
penieHus mpo0seM B peajbHbIX JKU3HEHHBIX CUTYaIUsX;



MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON AESITEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTM K HEMPEPHIBHOMY O0O0pa3oOBaHUIO U
caMo00pa30BaHUIO, K AKTHBHOMY TOJYYEHUIO HOBBIX 3HAHUH MO XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU NOTPEOHOCTIMH;

UHTEpeca K  OCOOEHHOCTAM  TpyAa B pasnuyHbIX  cdepax
npoheccHoHaNBbHOM e TEeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE PE3YyJbTaTbl OCBOEHUS NPOrpaMMbl IO XUMHUHM Ha
YPOBHE CpeIHero o01ero o0pa3oBaHus BKIOYAIOT:

3HaUUMble 11 (QOPMHUPOBAHMUS ~ MHUPOBO33PEHUA  OOyYaroIuXcs
MEXAUCLIUILTMHAPHBIE (MeXTpeAMETHBIE) oOllleHayYHbIE TIOHSTHS,
OTpaXkarollue IEJOCTHOCTh HAYYHOW KapTUHBI MHUpAa U CHEu(UKYy METOJ0B
MO3HAHUA, WCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHbIA (PaKT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4eOHbIe JNEUCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATHBHBIC, PpETyJIATUBHBIC), obOecmeuuBaronme (HOpMUPOBAHHE
(GyHKIIMOHATBHON TPAMOTHOCTU U COLUAJIBHOW KOMIIETEHIIMHY O0YyYaroInXCs;

CIIOCOOHOCTH oOy4Jaroumxcs UCII0JIb30BaTh OCBOCHHbIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEpPCAJIbHBIE
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN M COIMATLHOM MPaKTHKE.

MeranpenMeTHbIE Pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMHU
JNECUCTBUSIMU.

Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

1) 0a30BbIe JIOTHYECKHE IEHCTBUSA:

CaMOCTOSTENIbHO  (OpMyIHpOBaTh M aKTyalu3upoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIN JEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
OOCTUKEHUSA, COOTHOCHUTHh PE3YIbTaThl JEATEIBHOCTH C ITOCTABJICHHBIMU
LETISIMU;

WCIIOJIb30BaTh IIPU OCBOEHUH 3HAHUW INPUEMBI JIOTUYECKOTO MBIIUICHU:
BBIICIIATh XapaKTEPHbIE NPU3HAKNA NOHATUI U yCTaHABIMBATh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS JIJIs1 OOBSICHEHHS OTACTBHBIX (PaKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAaHUA M KPUTEPUM i KilacCU(UKAIIMU BEIIECTB U
XUMUYECKUX PEaKIUii;

YCTAaHABIMBATh IPUYMHHO-CIEIACTBEHHBIE CBSA3M MEXAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE pACCYX ACHUS (MHIYKTUBHbBIC, IEITyKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

NPUMEHATh B  NPOLECCEe TMO3HAHMS  MCIHOJIb3yeMble B  XHMHH
CUMBOJIMYECKME  (3HAKOBBIE)  MOJENH, MNpeoOpa3oBbIBATH  MOJIEIbHBIE
NPEACTaBIICHUS — XUMHUYECKMM 3HAK (CHUMBOJI) DJIEMEHTa, XHUMHUYECKas
dbopmyrna, ypaBHEHHE XHUMHYECKOM pEaklUud — TPU PEIICHUU YYEOHBIX
MTO3HABATEJIbHBIX M MPAKTUYECKUX 3a/1ay, TPUMEHSATh Ha3BaHHBIE MOJIEIIbHbIE
MIPEJCTABIICHUS JIJI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YUaeMbIX BEILECTB
Y XUMUYECKUX PEAKIUU.

2) 6a3oBbIe McCIeA0BATEILCKIE NeiiCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAyYHOTO MO3HAHUS BEIECTB U XUMHUYECKHUX
peaKkuui;

dopMynaMpoBaTh LEIM W 3aJauyd  HCCIEHOBaHUS, HCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbHO C(POPMYJIMPOBAHHBIE BOIPOCHl B KadeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQJIETh HABBIKAMHM CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W TPOBEACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEpPIICHCTBOBaTh YMEHHA HaOMOAaTh 3a
XOJIOM  IIpoliecca, CaMOCTOSATEIBHO IPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmymupoBath 0000IIEHUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
pE3yIbTAaTOB MCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJECIAHHON
pabore;

npuoOpeTaTb OMNbIT YYEHUYECKOW MCCIeNOBATENbCKOW M MPOEKTHOU
JEeSITeIbHOCTH, TPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIEHOMY
MOMCKY METOJIOB PELICHUS] MPAKTUYECKUX 3a]lady, MPUMEHEHHIO Pa3JIMYHbIX
METOJI0B MTO3HAHMUS.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBATLCS B PA3TMYHBIX HWCTOYHHMKAX WHopManuu (HaAy4dHO-
MOMYJIIPHAsT JINTEpaTypa XHUMHYECKOTO COJEp>KaHUs, CIPABOYHBIE MOCOOWS,
pecypchbl UHTepHeTa), aHaTM3UpOBaTh HHPOPMAIIUIO PA3IUYHBIX BUIOB U (popm



MPEACTABICHUS,  KPUTHYECKH  OICHWBAaTH €€  JTOCTOBEPHOCTh U
HETIPOTHBOPEYNBOCTH;

(bopMyIMpPOBATH 3aITPOCHI U IPUMEHSTH Pa3IUYHbIE METOIbI IIPU MTOUCKE U
oToope uHpOpPMAIMK, HEOOXOAMMOM Ui BBIMOJHEHUS YYEOHBIX 3a7ad
OIPEICIIEHHOTO TUIIA;

MpUOOpETaTh OMBIT UCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (GOpMYy TMpPEICTaBICHUS
uHpopManuu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIB30BaTh HAYYHBIM S3BIK B KAaueCTBE CpEICTBa MpH padoTe C
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIE (pu3nyeckue u
MaTEeMaTU4YeCKUe) 3HAKM W CHUMBOJBL,  GopMysbl, aOOpeBUATYpHI,
HOMEHKJIATYpYy;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKNC CPCACTBA HATIAAHOCTH.

KOMMyHI/IKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH:

3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYX IaeMOi TEeMbI B X0OJI€ JUaJIora
W/WJIM TUCKYCCHH, BBICKA3bIBATh UACH, POPMYIUPOBATH CBOU MPEITIOKECHUS
OTHOCHUTEJILHO BBIITOJIHEHUS ITPEIIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTALUEN PE3YyJIbTATOB MTO3HABATEIBHOU JIESTEIbHOCTH,
MIOJYYEHHBIX CAMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIpU
BBITIOJTHEHUM XMUMHUYECKOTO0 JOKCIEPUMEHTa, MPAKTUYECKOM paboThl 1O
MCCJIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEILECTB, peajln3aluy y4eOHOIo MpOEeKTa,
1 (OopMyNIHpPOBaTh BBIBOJABI MO pe3yJibTaTaM MPOBEACHHBIX HCCIEIOBAHUM
MyTEM COTJIaCOBAHMS TO3UIUH B X0/ O0CYKICHUS 1 0OMEHA MHEHUSIMU.

PeryisiTuBHBIC YHUBEpCAJIbHbIC YUeOHbIC 1eiiCTBHSA:

CaMOCTOSITENIbHO TUJIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATENIbHYIO
JeSTeNbHOCTh, OmNpeneiss e€ Lelu W 3aJadd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpEJIaraéMblii aJIrOpUTM ACHCTBUU TIpH
BBIMOJTHEHUH Y4Ye€OHBIX M HCCIENOBATENbCKUX 3a]lad, BbIOMpaTh HauOoliee
¢ deKkTuBHBIN cIOCO0 UX pelIeHUss C y4€TOM MOJIY4YEHHs HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEAKIUsIX;



OCYIIECTBJISITh CAMOKOHTPOJIb JIEATEIBHOCTH Ha OCHOBE CaMOaHajlIu3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHblEe pe3ynbTaThl OCBOEHUS MPOrpaMMbl 10 XHMHMHM Ha
yriayOnEHHOM ypOBHE Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHHUs BKIIIOYAIOT
crnenuduueckue st yaeOHOTo npeameTa « XuMush» Hay4dHbIE 3HAHUS, YMEHUS U
CHOCOOBI ICVCTBUH IO OCBOEHUIO, MHTEPIIPETALIMHU U TPEOOPA30BAHUIO 3HAHUIA,
BH/JIbI JESTENBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS U NMPUMEHEHHIO 3HAHUM B
Pa3IMYHbIX YYEOHBIX CUTYyalUsIX, a TAKXKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX,
CBA3aHHBIX C XUMHUEH. B mporpamMmmMe mo XHWMHMHM NPEIMETHBIE PE3YJIbTaThI
MIPEICTABIICHBI IO TOJIaM U3yUYEHUS.

10 KITACC

IIpeameTHble pe3yJbTaThl OCBOEHUS Kypca «OpraHuyeckas XuUMUS»
OTpaXKaroT:

c(OpMHUPOBAHHOCTD MPEACTABICHUI: O MECTE W 3HAYEHHH OPraHUYECKOU
XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poJju B 00€CNEYeHUH YCTONYNBOIO
Pa3BUTHUS YEJIOBEUECTBA B PELICHUH MPOOJIEM 3KOJIOTUUECKON, SHEPTETUUECKON
M THIIEBOM O€30MaCHOCTH, B PA3BUTUM MEAMIMHBI, CO3JJaHUU HOBBIX
MaTepuanoB, HOBBIX MCTOYHHUKOB SHEPIHHM, B OOECIEYEHUH PALMOHAIBLHOIO
MPUPOJONOIL30BAHMS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpbl
YelloBeKa, a TaKKe HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPELE;

BJIAJICHUE CHUCTEMOM XUMHWYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBONOJIATAIOIINE TOHATUS — XUMUYECKUM DJIEMEHT, aToM, SApO H
JNIEKTPOHHAsT 000JIOUKa aTtoma, s-, P-, d-aTOMHbIE OpOWTAIM, OCHOBHOE H
BO30YKAEHHOE COCTOSIHMSI aToMma, TMOpUAM3alMsl aTOMHBIX OpOuTajeil, MoH,
MOJIEKYyJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIIbBHOCTh, CTEIEHb OKHUCJIEHHUS,
XUMUYECKasi CBA3b, MOJb, MOJSIpHAash macca, MOJSIPHBIA OOBEM, YIIIEpOAHBIN
cKeneT, (yHKIMOHAJNbHAs TIpYINNa, pagudKall, CTPYKTYpHbE (HOpMYJIbI
(pa3BépHYThIE, COKpalIEHHbIE, CKEJETHBIE), H30MEpUA CTPYKTypHas U
IIPOCTPAHCTBEHHAs (T€OMETPHUUYECKAs], ONITUYECKASI), ©30MEPBI, TOMOJIOTMYECKUI
psll, TOMOJIOTH, YTJIEBOJAOPOBI, KUCIOPOA- U a30TCOAECPKALME OPraHUYECKUe
COCMHEHMS, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COCMHEHUs; TEOpuM, 3aKkoHbl (mepuoauyeckuit 3akoH [[. . Menneneena,
TEOpHUsI CTPOEHUSI OpraHnyecKux BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHUS
MACCBhI BELIECTB, 3aKOH COXPAaHECHUS U MPEBPALLECHUSA YHEPIUU [IPU XUMUYECKUX



peakumsx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHMUS, JIEKAIME B OCHOBE MOHUMAHUs NMPUYUHHOCTU U
CUCTEMHOCTHM XHMHMYECKUX SBJIICHMM; TPEICTABICHUS O MEXAHU3MaxX
XUMHUYECKUX peakuuu, TEPMOIMHAMHUYECKHUX " KMHETUYECKUX
3aKOHOMEPHOCTSAX HMX HIPOTEKaHHs, O B3aWMHOM BIIMSHUA aTOMOB W TPYIII
aTOMOB B MOJIEKyJiaX (MHAYKTUBHBIN U ME30MEPHBIN 3(pPeKkThl, opueHTaHThI |
II pona); ¢akrosornyeckue CBEIAECHHUsSI O CBOICTBaX, COCTaBe, MOJyYEHUU U
0€30M1aCHOM HCIIOJIb30BAHUM BaXHEHMIIMX OPraHMYECKUX BEIIECTB B OBITY U
IOPAKTUUECKON JESATEIbHOCTH YeJOBEKa, OOIIMX HAyuyHBIX MPUHLMIIAX
XUMUYECKOTO TPOU3BOACTBA (Ha MpUMEpe MPOU3BOACTBA METAHOJIA,
nepepadoTKu HEPTH);

c(OpPMUPOBAHHOCTh YMEHHUI: BBIABIIATH XapaKTEPHbIE MPU3HAKU MOHITHUMH,
YCTaHaBJIMBaTh MX B3aUMOCB3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHE IOHITHS
IIPY OIIMCAHHUH COCTaBA, CTPOCHMS U CBOMCTB OPraHUYECKUX COCINHEHU;

c(hOpMHUPOBAHHOCTh YMEHUI:

HCIIOJIB30BaTh XUMUYECKYI0 CUMBOJIMKY JUISI COCTABJICHUS MOJIEKYJISIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTBHIX, COKpAIIEHHBIX M CKEJIETHBIX) (popmys
OpraHUYECKUX BEILECTB;

COCTABJISITh ypPABHEHUS XWMHUYECKHX pEaKIUil U pacKpblBaTb MX
CYIIHOCTb:  OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHUM  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHca 3TUX peakuil, peakiuil HOHHOro oOMeHa
IyTEM COCTABJICHUS X MOJHBIX U COKPAILIEHHBIX HOHHBIX YPABHEHUM;

U3rOTABIMBATh  MOJEIM  MOJIEKYJ] OPraHWYECKHX  BELIECTB  JJIA
WJUTIOCTPALMHA UX XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHSI;

c(OPMUPOBAHHOCTh  YMEHUM: YCTaHAaBJIMBATh MIPUHAJIEKHOCTD
U3YUYEHHBIX OpPraHMYECKMX BEIIECTB II0 HX COCTaBy M CTPOCHUIO K
OTIPENICIEHHOMY KJIacCY/TpymIie COCIMHEHUM, JaBaTb WM Ha3BaHHUSA IO
cuctematuyeckoi HomeHnkinatype (IUPAC) wu npuBoauTh TpUBUAIBHBIE
Ha3BaHUsS NIl OTIENbHBIX MPEICTABUTENCH OPraHUYECKUX BEIIECTB (ITHUJIEH,
alEeTWICH, TOJYOJd, TJIUUEPUH, OSTWICHIVIMKOIb, (eHon, Gdopmanbaeru,
aueTanbAeruy, aleToH, MypaBbHHAasI KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEApUHOBAS,
OJIEMHOBAsI, MAJIbMUTUHOBASI KUCJIOTHI, TJIUIMH, aJaHUH, MaJlbTo3a, PPyKTO3a,
AHWJIVH, TUBUHWII, U30IIPEH, XJIOPONPEH, CTUPOI U JIPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHSI OMNPENENATh BHUJ XHUMHYECKOW CBSI3U B
OpraHUYEeCKUX COEAUMHEHUSAX (KOBAJIEHTHAs M HOHHAs CBSA3b, G- M T-CBA3b,
BOJIOPOJIHAS CBSI3b);



c(hOpPMHUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJIOKCHHSI TEOPHH CTPOCHUS
oprannueckux BeniectB A. M. BytiepoBa 1y OOBACHEHUS 3aBUCHUMOCTU
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTpPOEHUE,
du3nUecKue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3TMYHBIX
KJIACCOB ~ OPraHMYECKHX BEILECTB: AaJIKAaHOB, I[MKJIOAJIKAHOB, aJKECHOB,
aJKaJMEHOB, AJIKMHOB, apOMATHYECKUX YTJIEBOJIOPOJOB, CIIMPTOB, aJbJETHU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIIOXHBIX 3(QUPOB, XHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, yIiIeBOJ0B (MOHO-, IU- U
MOJMCAaXapyuioB), WUIIOCTPUPOBATh T'€HETUYECKYI0 CBA3b MEXIYy HHUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUA C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh yYMEHHUs TOATBEPXKIaTh Ha KOHKPETHBIX IIpHUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN
OT KPaTHOCTHU W THUIIa KOBAJEHTHOMN CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIUSHUS
aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh WCTOYHHUKU
YTJICBOJIOPOJTHOTO CHIPhsl (He(Th, MPUPOAHBIM Ta3, YroJyib), CIOCOOBI €ro
nepepabOTKU U MPAKTUYECKOE MPUMEHEHUE MTPOTYKTOB NEPepabOTKH;

c(hOpMHUPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToJaX TIO3HaHWS —  HAONIOACHWUH, H3MEPEHHUHM, MOJICIUPOBAHHH,
dKCIIEPUMEHTE (PeaIbHOM U MBICJICHHOM) M YMEHUS MPUMEHSTh 3TH 3HAHUS,

chOpPMHUPOBAHHOCTh ~ YMEHHS  IIPUMCHSITH  OCHOBHBIC  OIEpaIluu
MBICTUTEILHON JEATeIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 000O0IIeHUE,
CUCTEMATHU3alNIO, BBISIBJICHUE MPUUYMHHO-CIEJICTBEHHBIX CBsI3EH — JUIs
V3YYEHHSI CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMCHUM: BBISBIIATH B3AaUMOCBSI3b XUMHYECCKUX 3HAHUU
C TIOHATUSIMU W TIPEJCTABJICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
s 60jiee OCO3HAHHOTO TMOHUMAaHUS CYIIHOCTH MaTepHaIbHOTO €IWHCTBA
MHpa, HCMOJb30BaTh CHUCTEMHBIC 3HAHUS 10 OPraHUYECKONW XUMHUM IS
OOBSCHEHHS] M TIPOTHO3UPOBAHUS SBJIICHHUM, UMEIONIUX E€CTECTBEHHO-HAYUYHYIO
HpUpoaY;

c(hOPMHUPOBAHHOCTh YMEHUMN: TMPOBOJUTH PACUETHl IO XUMUYECKUM
dbopMmyslaM W ypaBHEHUSIM XUMUYECKUX PEaKIUM C HUCIOJIb30BaHUEM
bu3udecknx BenuuMH (Macca, OOBEM Ta30B, KOJHMYECTBO BEIIECTBA),
XapaKTepU3YyIOIIUX BEIIECTBA C KOJHUYECTBEHHON CTOPOHBI: PAcCUYEThl IO
HaXOXJEHUI0O XHUMHUYECKON (OpPMyYIIbI BEmIeCTBa IO W3BECTHBIM MaCCOBBIM



JIOJIAIM ~ XMUMHYECKUX  DJIEMEHTOB, NPOAYKTaM  CrOpaHMs, IJIOTHOCTH
ra3z000pa3HbIX BEUIECTB;

c(hOpPMHPOBAHHOCTh YMEHHI: MPOTHO3MPOBATH, AHAIM3UPOBATH U
OLICHUBAThH C MO3UIUN HKOJOTUYECKON O€30MaCHOCTH MOCIEACTBUSL OBITOBOUN U
MIPOU3BOJACTBEHHON JIESITEIBHOCTH 4YEJIOBEKAa, CBSI3aHHON C TepepadOTKOM
BEILIECTB, HCIIOJIb30BaTh IIOJyYEHHbIE 3HAHHUS JUJII NPHUHITHS TPAMOTHBIX
pelieHnit npooJieM B CUTYaIUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHUI: CAMOCTOSITENIHO IJIAHUPOBATh U MPOBOJAUTD
XUMUYECKUN SKCIEPUMEHT (IOJyYEeHHUE U HM3YyYEHHE CBOMCTB OpPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIMHU YIVIEBOAOPOAOB PA3JIMYHBIX KJIACCOB H
KHCJIOPOJCOIEPKAIINX OPTaHUYECKUX BEIIECTB, PEIICHUE IKCIEPUMEHTATbHBIX
3aJa4 MO PAClO3HABAHMIO OPraHMYECKHX BEIIECTB) C COOJIOACHHEM IpPaBHII
0e30macHOro oOpaleHusi ¢ BEUleCTBaMM U J1TaOOpaTOpHBIM O0OpYAOBaHUEM,
(opMyIMpOBaTh 1€ HCCICAOBAaHUSA, MPEACTABIATh B Pa3IU4YHON (Qopme
pe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUIA:

coOJII0AaTh MpaBUiIa SKOJOTHYECKH 1IeJIeCO00pa3HOro MOBEACHUS B OBITY
U TPYNOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO  3/I0pOBbS,
OKPYXaroUIEH MPUPOTHON CPEbl U TOCTHXKEHHUS €€ YCTOMYNBOTO PA3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHYECKOTO JEHCTBUSA HA >KUBBIE OpPraHU3MBbI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHaAJIM3UPOBATh 11€J1IECO00Pa3HOCTh MPUMEHEHUSI OPraHMYECKHUX BEUIECTB B
IPOMBILUIEHHOCTH U B OBITY C TOUKH 3pEHUSI COOTHOIIEHHSI PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh YMEHUH: OCYIIECTBISATH LIEJIEHANPABICHHBIN MOUCK
XUMUYECKON HMH(POpMalUMU B PA3IMYHbIX HMCTOYHMKAX (Hay4yHas M y4eOHO-
Hay4dHas JIUTepaTypa, Cpe/cTBa MaccoBoi mHbopmaiuu, MHTepHeT U apyrue),
KPUTHUYECKU aHATU3UPOBATh XUMHUYECKYIO0 HHPOpMaIIUIO, IepepadaThiBaTh €€ U
MCIIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHON yueOHOM 3aaueil.

11 KJTACC

[IpeameTHbIie pe3ynbTaThl OCBOCHMS Kypca «OOIIass U HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O MaTEepUAIIbHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJIEHUUN MPUPOJIbI, O MECT€ U 3HAYCHUU
XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€ poJih B 00€CTIeUeHNH YCTOMYMBOTO
Pa3BUTHS, B PEHICHUH MPOOJIEM IKOJIOTHUECKOW, IHEPTreTUIECKON U MHUIIEBOM
0€30MMacCHOCTH, B Pa3BUTHHU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTEpPHaJIOB, HOBBIX
HMCTOYHUKOB SHEPTUH, B 00€CIIEYECHUH PallMOHAILHOTO IPUPOIOTIOIB30BaHUS, B
(GbopMHpPOBAaHMK MHUPOBO33PEHUS W OOIIEH KyJIbTYphl 4YeJIOBEKa, a TaKkKe



AKOJIOTUYECKA OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/IOPOBBIO U MPUPOIHOU
cpene;

BJIQJICHUEC CHUCTeMOM XMMHUYECKMX 3HaHHMH, KOTOpas BKJIIOYACT:
OCHOBOTIOJIATAIOIINE TOHATHUS — XHMHUYECKHN DJIEMEHT, aToM, SJIpO aToma,
W30TOIBI, 3JICKTPOHHAs 000J0YKa aroma, S-, P-, O-aToMHBIC OpOWTANH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHHS aToMa, THOpUAM3aIis aTOMHBIX
opOuTanei, HOH, MOJIEKYyJia, BAJICHTHOCTh, JJEKTPOOTPHUIIATEILHOCTb, CTEIICHb
OKHCJICHHUS, XHUMHYECKas CBs3b (KOBaJICHTHAs, WOHHAs, MeTajuIM4ecKas,
BOJIOPOJIHAS), KPHUCTA/UIMUECKAs PEMIETKA, XHMHYECKas peakius, pacTBOD,
AIEKTPOJUTHI, HEDJICKTPOJUTHI, DJIEKTPOJUTUYECKAs JUCCOLUAIMS, CTEIEHb
JTUCCOIMAIIMKM, BOJOPOJHBIA TMOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIND,
TEIJIOBOM A(PPEeKT XUMHUYECKOM pEaKIUH, CKOPOCTh XUMHUUYECKOM peaKIu,
XHMHUYECKOE PABHOBECHUE; TEOPMU M 3aKOHBI (TCOPHUS BJICKTPOJIUTHUYECKOM
aucconuannu, nepuoguueckuid 3akon .M. MenpeneeBa, 3aKOH COXpaHEHHUS
MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX
peakIusx, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc),
3aKOHOMEPHOCTU, CUMBOJIMUYECKUM SI3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS,
JIe)KAIlMe B OCHOBE NMOHMMAaHWS MPUUYMHHOCTH M CUCTEMHOCTU XMMHUUYECKUX
SIBJICHUM; COBPEMEHHbIC NPEACTABICHUS O CTPOCHUHU BEIIECTBA HA aTOMHOM,
MOHHO-MOJICKYJIIPHOM UM HAJMOJIEKYJSPHOM YPOBHSX; MPEICTABJICHUS O
MEXaHU3Max XMMHUYECKHUX PEaKIUid, TEPMOJUHAMUYECKUX W KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, 0 XUMHUYECKOM PaBHOBECHUM, PacCTBOpax M
JMCIICPCHBIX CHUCTeMaX; (PaKTOJOTHUECKHE CBEJICHHMS O CBOMCTBAX, COCTaBe,
MOJTYyYeHUH U 0€30MacHOM HCMOJIb30BAHUM BAXKHEHIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY M MPAKTHUUYECKON JEATETbHOCTU YeOBEKa, OOIIUX Hay4YHBIX
MPUHIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIIATh XapaKTEPHbIC TPU3HAKU TTOHATHH,
yCTaHaBJIMBATh WX B3aMMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSITHUS
IIPU OTMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBPaICHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUS HCIOJIb30BaTh XUMUUYECKYI0 CUMBOJIMKY IS
coctaBieHusi GOpMya BEHIECTB W ypaBHEHUH XHMHYECKUX PEaKIIHid,
cucrematniyeckytro HomeHkiarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OT/ACIbHBIX BEIICCTB;

c(hOPMHUPOBAHHOCTh YMEHHS OMNpEIEsATh BAJICHTHOCTh U  CTENCHBb
OKHCJICHUSI XMMHYECKUX JJIEMEHTOB B COCJIMHEHUSIX, BUJI XMMUUYECKOW CBSI3U
(KoBajJieHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOHAs), TUIM KPUCTATTMYECKOMN
PELIETKA KOHKPETHOT'O BEIIECTBA;



c(hOpPMUPOBAHHOCTH YMEHUS OOBSACHATH 3aBUCUMOCTH CBOWCTB BELIECTB OT
BHJIa XUMUYECKOM CBSI3M WU TUIMA KPUCTALIMYECKON pPEIIETKH, OOMEHHBIA U
JOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pa30BaHNS KOBAJIEHTHOM CBS3H;

c(OPMUPOBAHHOCTh ~YMEHMH: KJIacCU(PUIMPOBATh: HEOPTaHUUYECKUE
BEILIECTBA MO HUX COCTaBY, XMMHUYECKHE PEAKIHMH IO Pa3IMYHBIM IPU3HAKAM
(uMciay M COCTaBy pEarupyrolux BEHIECTB, TEIUIOBOMY 3(QeKTy peakiu,
U3MEHEHUIO CTENEHEH OKHUCIEHUS D3JEMEHTOB, OOPAaTUMOCTH, YYacTHIO
KaTajau3aTopa U APYTHE); CAMOCTOSITEILHO BBIOMpATh OCHOBAHMSI U KPUTEPUU
U1 KJIAaCCU(UKALMU U3yYaeMbIX BELIECTB U XUMUUECKHUX PEaKIIN;

c(hOpPMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI MEPHOJUUYECKOTO 3aKOHA
. W. MengeneeBa u  AEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIOLIYIO,
OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (QYHKINH;

c(OPMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHYECKUX D3JEMEHTOB IE€PBOr0O—4ETBEPTOrO MEPHOIOB
[Tepuonnueckoit  cucrembr .M. MengeneeBa, HWCOOJNb3ysd  MOHSATHS
«QHEPTeTUYECKUE YPOBHMY, «IHEPTETUUCCKUE ITOAYPOBHIY, «S-, P-, 0-aTOMHEIE
opOUTaIN», «OCHOBHOE U BO30YKIEHHOE HYHEPreTHUECKUE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX
coeAuHeHnd 1o nepuoaam u rpynmaMm llepmommueckon cucremsr [ U.
MeHnpneneeBa, BAaJEHTHbIE BO3MOXHOCTHM AaTOMOB DJJIEMEHTOB Ha OCHOBE
CTPOEHHMSI UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpMHUPOBAHHOCTh YMEHHUMW: XapaKTepu30BaTh (OMUCHIBATH) OOIIME
XUMUYECKUE CBOWCTBA BEIIECTB PA3JIMYHBIX  KJIACCOB, IOATBEPKIATH
CYILIECTBOBAHHE F€HETUYECKOM CBSI3M MEKIYy HEOPraHHMYECKHUMH BEIIECTBAMU C
MOMOILIbIO YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUI;

c(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTb: OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIHUA IOCPEACTBOM COCTABIEHUS 3JEKTPOHHOIO
OanaHca ATUX peakIui; peakuuii MOHHOTO OOMEHa MyTEM COCTaBJICHUS HX
IIOJHBIX M COKPALIEHHBIX MOHHBIX YPaBHEHUW; PEaKUMU TUAPOIU3a; PEaKLUn
KOMILUIEKCOOOpa3oBanus (Ha TpuMepe THAPOKCOKOMILJIEKCOB IIMHKA W
ATIOMUHUA);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKIMil ¢ y4ETOM UX SHEPreTUUECKUX XapaKTEPUCTUK, XapaKTep
U3MEHEHHUS] CKOPOCTH XMMHYECKOM peakluyd B 3aBUCUMOCTH OT Pa3IU4HbIX
(GakTOpoB, a TaKXKe XapaKTep CMEUICHHS XMMHYECKOTO paBHOBECHS TIOJ
BIIMSHUEM BHEIIHUX Bo3aehcTBuil (mpunHiui Jle [larensbe);

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh XHMHUYECKUE PEaKIIUH,
JeXKallke B OCHOBE NPOMBIIIIEHHOTO IOJYYEHUsI CEPHOM KUCIOTHI, AMMHAKa,



o0IllMe Hay4HbI€ NPUHIUIIBI XUMHYECKUX MPOU3BOJICTB; II€JI€CO00Pa3HOCTh
MIPUMEHEHUST HEOPTAaHMIECKUX BEIIECTB B MPOMBINIICHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOLIEHUS! PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMOW 3HAaHUK O METOJAaX HAy4YHOIO
MO3HAHUS SBJICHUN TPUPOJBI — HAONIOJEHUE, U3MEpPEHUE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peajbHBIA W MBICIICHHBIN), HCIOIB3YEMBIX B €CTECTBCHHBIX
HayKaX, YMEHHUS TMPUMEHATh OSTU 3HAHUS TPU  IKCIEPUMEHTAIHLHOM
UCCJICIOBAHUM BEILIECTB U /I OOBSICHEHHS] XUMUYECKHUX SIBICHUN, UMEIOLIUX
MECTO B MPUPOJE, MPAKTUUECKON JCSATEIBHOCTH YEJIOBEKa U B MOBCEIHEBHOM
KU3HH,

c(hOpMHPOBAHHOCTh YMECHHS BBISBJISATH B3aMMOCBSI3b XUMUUYCCKUX 3HAHUN
C TIOHATUSIMU U TPEICTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
Jutst 00JIee OCO3HAHHOTO MOHMMAaHUSI MaTePHAIbHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHSI MPOBOJUTH PACUETHI: C MCIOJB30BAHUEM
MOHATUM  «MaccoBas JOJiA BEIIeCTBA B  pacTBOpE» M «MOJIIpHAs
KOHIIGHTpAIUs»; MacChl BeEIIeCTBA WM 00bEMa raza MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM O0BEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIUH
BEIIECTB; TEIUIOBOro 3¢ @dexkra peakiuu; 3HAYCHHUS BOJOPOIHOTO IMOKa3aTels
PacTBOPOB KHUCJIOT MU ILIEIOYEH C HM3BECTHOM CTEMEHBIO TUCCOLMALMU; MAaCChl
(oObéma, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIU OJHO U3 MCXOIHBIX
BEIIECTB JAaHO B BHJE paCTBOpa C ONPEICIEHHOM MAacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA WJIM JIaHO B M30BITKE (MMEET MPUMECH ); JOJU BBIXO/1a
IPOJYKTa peakiuu; 00bEMHBIX OTHOIIICHUI Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHUI: CAMOCTOSATENILHO TJIAHUPOBATh U TPOBOJAUTH
XUMUYECKUN  HKCIEPUMEHT (MpOBEAEHUE peakuuid HOHHOro OOMeHa,
MOJATBEPXKIACHUE  KAUYeCTBEHHOTO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
ONpPENICJICHUE CPEJIbl PACTBOPOB BEILECTB C MOMOILBI0 UHIUKATOPOB, U3YUYECHHE
BIUSHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKINH, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a7a4 1o TeMaM «Meramibs» U «Hemeramns»y) ¢
coOJIfoficHueM TpaBui  Oe30MmacHOro  OOpalleHusi ¢  BelecTBaMU U
nabopaTopHbIM  o0opynoBaHueM, (HOPMYIHUpPOBaTh IEb  HCCIEIOBAHUA,
MIPEACTABISTH B PA3IUYHON (OpME Pe3yIbTaThl IKCIIEPUMEHTA, aHATTU3UPOBATh
U OIICHUBATh UX JIOCTOBEPHOCTD;

cOpPMHUPOBAHHOCTh ~ YMEHHUH: COOJIOaTh MpaBujia  IOJb30BaHUS
XUMUYECKON TOCY/I0l W Ja0opaTOpHBIM 000pYyIOBaHUEM, OOpAIICHUS C
BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BHITIOJTHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OMBITOB, SKOJOTUYECKH IIEIeCO00pa3HOr0 MOBEACHUS B OBITY U
TPYJOBOM JIEATEILHOCTH B IEJISIX COXPAHEHHUS CBOETO 310POBbS, OKpYXKarolen



MPUPOJHOM Cpelbl M JOCTHXKEHHS €€ YCTOMYMBOTO pPAa3BUTHS, OCO3HABAThH
OMAaCHOCTh TOKCHUYECKOTO JEHCTBHUS HAa YKUBBIE OPraHU3Mbl OINpPEIACIEHHBIX
HEOPTraHMYECKUX BEIIECTB, NOHUMAas cMbich nokazarens [T/IK;
c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIIATH II€JICHANPABICHHBIN MOUCK
XUMHUYECKON HMH(OpMalMM B Pa3lIWYHBIX HCTOYHUKAX (HaydyHas M ydeOHO-
Hay4yHas JUTepaTypa, CpeicTBa MaccoBoi mHpopmanuu, MHTepHET U Ipyrue),
KPUTUYECKU aHATU3UPOBATh XMMHUYECKYI0 HHPOpMaLINIO, IepepadaThiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUU C MOCTABIICHHON YueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUM
IIpenmet oprannueckoit xumun. Teopus
1.1 CTPOCHUSI OPTaHUYECKUX COCAMHEHUN A. M. 8 0 0
bytneposa
Uroro no pazneny 8
Paznea 2. Yraesogopoasbl
[IpenenbHblE YTI€BOAOPOABI — AJKAHBI,
2.1 P Y P 5 0 0
[IAKJIOATTKAHbI
HenpenenbHble yraeBogOpOAbl: aJIKEHBI,
2.2 pedt YHICBOAOPOA 14 0 1
AJKaJMEHbI, ATKUHBI
2.3 ApoMaTudecKue yriieBoA0POIbI (apeHBI) 8 0 0
54 [IpupoaHbIE HCTOYHUKH YIJIEBOJIOPOJIOB U X 4 0 0
' nepepaboTKa
2.5 ["asoreHnpon3BOIHBIE YTIIEBOAOPOIOB 4 1 0
Hroro no pazneny 35
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHUst
3.1 Cnuptsl. ©enon 11 0 1




KapOoHunpHbIE COeTMHEHHS: aTbJICTUIBI 1
3.2 ketoHbl. KapOoHoBbIe KUCIOTHI. ClIOKHBIE 21
a¢upsl. XKupsi

3.3 VYrineBosl 9
Hroro no pazneny 41

Pa3znen 4. A3oTconeprkaniue opranHnyecKkue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 12

Uroro no pazneny 12

Pa3pnen S. BeicokoMoOJIeKYy I pHbIE COCIUHEHUS

51 BricokomonekynspHble COeTUHEHHS 6

Wroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne /i P Kontpoasnsie IlpakTuueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ileproamueckasi cucTeMa XUMUYECKHX 9 0 0
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 1 0
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Uroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumusi
2.1 Hewmerast 31
2.2 Mertabl 23
Hroro no pazaeny 54
Pa3zpnen 3. Xumus v :Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9 0 0
KHU3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10
i 102 4 8

[NPOT'PAMME







ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

Ne
n/n

Tema ypoka

Hpez[MeT K1 3HAYCHUC OpFaHH‘ICCKOﬁ XHUMHH,
MMpeaACTaBJICHHUC O MHOFOO6paSI/II/I
OpPraHu4YCCKux COCI[I/IHCHI/Iﬁ

DJEKTPOHHOE CTPOCHHE aToMa yriepoaa
(ocHOBHOE U BO30YXJAEHHOE COCTOSHUS).
BaneHTHbIC BO3MOXHOCTH aTOMa yriepoia

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThbI

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHHqCCKHX
coeTMHEeHUSTX. MexaHn3Mbl 00pa3oBaHUs
KOBAJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuit A. M. bytneposa

Bune! usomepun: cTpykTypHas,
IPOCTPaHCTBEHHAs. DJIEKTPOHHBIE P PEKTHI
B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN

HpCI[CTaBJ'ICHI/IC (O) KJ'IaCCI/I(I)I/IKaI_II/II/I n

cucremarnyeckas Homenkinatypa (IUPAC)
OpPraHMYECKUX BEILECTB

Knaccudukanus peakiuii B opraHu4ecKoi




XUMHHU

CucreMmaruzanys U 0000IeHNE 3HAHUHN 110
TEME

AJIKaHBI: TOMOJIOTUYECKHUA PsiJl, 001Ias
dbopmyna, HOMEHKIATypa U U30Mepus,
3JIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10

11

12

13

14

15

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

Haxoxnenue ankanoB B nmpupojie. CriocoOsl
MOJIyYEHUSI U TPUMEHEHUE AIKAaHOB

[{uknoankansl: obmmas Gopmyna,
HOMEHKJIATypa ¥ U30MEpHsi, OCOOCHHOCTH
CTPOEHHS U XUMUYECKHX CBOMCTB, CITIOCOOBI
MOJTyYeHUsl U IPUMEHEHHE

Pemenne pacuéTHbIX 3a7a4 Ha OIpe/ieJIeHHE
MOJIEKYJISIPHOM (hOpMYJIBI OPraHUYECKOTo
BELIECTBA [10 MACCOBBIM JI0JIIM aTOMOB
3JIEMEHTOB, BXOZSIINX B €70 COCTAB.
Cucremaru3zaius 1 00001IeHHE 3HAHUH 110
TeMe

AJIKEHBI: TOMOJIOTUYECKU PsiJl, 001as
dopmya, HOMEHKIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
CTpyKTypHas U LUC-TPaHC-U30MEpUs
QJIKEHOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA




16

ankeHoB. [IpaBuino MapkoBHMKOBa

CriocoOBbl IMOJIyYCHHA U MPUMEHCHUEC aJIKCHOB

17

[IpakTuueckas padora Ne 1 o reme
"TlosrydyeHune 3TUIIEHA U U3YUYEHHE €I
CBOMCTB"

18

19

20

Pemenue pacuéTHeIX 3a7a4 Ha OIpeieICHHE
MOJIEKYJISIPHOM (hOPMYJITBI OPTaHUIECKOTO
BEILIECTBA

AnkanueHsl: CONpPsKEHHbIE, U30JIMPOBAaHHBIE,
KyMyJiupoBaHHble. OcobeHHOCTH
AJIEKTPOHHOI'O CTPOEHUS
XUMHUYECKUE CBONCTBA CONPSHKEHHBIX
JTMEHOB

21

22

23

CrniocoOblI 1osty4eHus U NpUMeHEHue
aJIKaINeHOB

AJKUHBI: TOMOJIOTHYECKUH psil, 001as
dopMyia, HOMEHKIIATypa, JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY!,
¢buznyeckue cBoicTBa

XMMHYECKHE CBOMCTBA AJIKNHOB

24

25

26

KauecTBeHHBIE peakiny Ha TPOMHYIO CBSI3b

CriocoObI nostydeHus 1 NpuMeHeHne
QIKMHOB

Pemenune 3amau: paC‘-IéTBI 0 YPAaBHCHUIO
XUMHYECKOMN pCaKknuun

27

Cucremarusanys 1 0000IeHNe 3HAHUHN 110




28

29

TEMEC

ApeHBbI: TOMOJIOTHYECKUN Psifl, 00IIas
dbopmysia, HOMEHKJIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OCH30J1a ¥ TOTyOJIa, MX (PU3HUECKUE
CBOMCTBaA

XHUMHUYECKHE CBOMCTBA APCHOB: pCaKIIUH
3aMCIICHUA

30

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOEIMHEHMSI, OKMCIIEHHE TOMOJIOTOB
OeH3ona

31

32

33

Oco0eHHOCTH XMMHYECKUX CBOMCTB CTUPOJIa

Penienune pacuéTHbIX 3a7au Ha ONpeieeHue
MOJIEKYJISIPHOM (hOpMYJIIBI OPraHUYECKOrO
BELIECTBA

CrniocoObl nosty4eHus 1 IpUMEHEHUE apeHOB

34

35

36

I'eHeTnveckas CBs3b MEKIY pa3IMIHBIMU
KJIacCaMH YTJICBOIOPO/IOB

Pacu€rel Mo ypaBHEHUSIM XUMHUECKHX
peakuuii. CucremaTusanus U 00001eHe
3HaHUU 110 TEME

[Tpuponnsriii raz. [lomyTHble HEQTAHBIE Ta3bl

37

38

KameHHBIH yroyib ¥ IPOYKTHI €0
nepepadoTKu

Hed1b 1 ciocoOsI e€ nepepaboTKH.
[Tpumenenne npoaykToB nepepadboTku HedTh




39

40

41

I'enernueckas cBI3b MCKAY Pa3siInYHbIMU
KJlacCaMH yYIJICBOJOPOJ0B

FaJ’IOFeHOHpOI/ISBOI[HBIC YIJIIE€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUEC, pCAKIIUN 3aMCIICHUA
rajorcHa

JleWicTBue 1miemouei Ha

TaJIOTCHIIPON3BOAHBIC. B3aHMOﬂeﬁCTBHe
JUTaJIOICHAJIKaHOB ¢ MarHuEM M HMHKOM

42

Cucremaruzanusa 1 00001eHNE 3HAHUN 110
pazneny "YrieBomoposr"

43

44

45

KonTtponpHast pabora o Teme
"VYrneBonopozs"

[IpenenbHble OJHOATOMHBIE CIIUPTBHI:
TOMOJIOTHUECKUH psif, o0mmas popmya,
CTPOEHHUE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Ki1accuduxanus, pusndeckue
CBOMCTBA

XHUMHYECKHE CBOMCTBA MMpEaACIIbHBIX
OIHOATOMHBIX CIIMPTOB

46

CrniocoObl nosy4eHus U IpUMeHEHUe
OJTHOATOMHBIX CITUPTOB

47

48

[Ipocteie 3duphl: HOMEHKIATYpa 1
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOMCTB

MHoroaToMHEIE CIIUPTHI: STUJICHTJIIMKOJIb U
TIIMLCPHH, UX (I)I/I3I/I‘-IGCKI/IC 1 XUMHWYCCKUC




49

CBOMCTBA

CrniocoOblI MoTy4eHus U IpUMEHEHUe
MHOTOaTOMHBIX CIIUPTOB

50

®deHo: cTpOoCHUE MOJICKYJIBI, (PU3MYCCKHE
cBoiicTBa. TOKCUYIHOCTH eHOTa

51
52

XuMu4eckue cBoricTBa heHola

CrniocoOslI nosty4eHus U npuMeHeHue ¢peHomna

53

54

55

56

[IpakTrueckast padora Ne 2. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Cruptsl U peHobI"

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
TEME

Anpaeruipl ¥ KETOHBI: 3JIEKTPOHHOE
CTpOEHUE KapOOHUIIbHOW TPYTIIIBI;
TrOMOJIOTHUECKHUE psifbl, 001Iast hopmya,
M30MEPHS U HOMEHKJIATypa

Anbaeruipl ¥ KeTOHBI: GU3HUECKUE
CBOMCTBA; pEaKIMU IPUCOECTUHEHUS

57

58

PeaKHI/II/I OKHCJICHUA U KAaYCCTBCHHBIC
PEaKru aJIbACTUAOB U KETOHOB

CnocoObl MOJIYyYCHU aJIbACTUIOB U KCTOHOB

59

O1HOOCHOBHBIE TIPEIENTbHBIE KAPOOHOBHIE
KHCJIOTBI, 0COOCHHOCTH CTPOSHUS UX
MOJIEKYJI

60

N3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKue CBOMCTBa




61

62

63

64

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT

Oco0EHHOCTH CBOMCTB MYpPaBbHHOM
KHUCI0Thl. MHOrOOOpasue kKapOOHOBBIX
KHUCJIOT

Oco0CHHOCTH CBOMCTB: HEMPEACTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
KuCIIOT. [IpencraBuTeny BHICIIMX
KapOOHOBBIX KUCIIOT

ITonstue o IMPOU3BOJHBIX Kap6OHOBbIX
KHCIIOT

65

CriocoObI moTyueHus 1 IpUMEHEHNE
KapOOHOBBIX KHUCIIOT

66

67

CrnoxHble 3(hUpbl: TOMOJIOTUYECKUN P,

obmas popmyia, u3oMepus U HOMEHKIIATypa

dusnyeckne 1 XMMHYECKHE CBOMCTBA
3¢upoB

68

Pemenue pacu€THbIxX 3a/1a4: 10 ypaBHEHUIO
XMMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJIIPHOHN (hOPMYJTBI OPTaHUYECKOTO
BEIIeCTBA

69

70

[TpakTrueckast paborta Ne 3. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Kap6onoBsie kucnothl. CroxxHble 3¢pupsr”

XKupsr: crpoenue, puznveckue u




71

72

XUMHUYECKHE CBOUCTBA (TUAPOIU3)

Oco0EHHOCTH CBOMCTB JKUPOB, COJICPIKAIINX
OCTaTKH HETPEACIIbHBIX JKUPHBIX KHUCIIOT.
JKupsl B mpupoje

MBpbL1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Moroliee AcicTaue. [lonsaTue o
cuHTeTHYeCKnX Moromux cpeactBax (CMC)

73

I'eneTudeckas CBsI3b yIIIEBOJOPOAOB U
KHCJIOPOJICO/IEPKALUX OPraHUYECKUX
BEIIECTB

74

75

Pacuérel o ypaBHEHUSIM XUMHUYECKHUX
peaKuuit

CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO
TEME

76

OO0m1as XxapakTepuCTUKa YTIIEBOIOB U
KJaccuukanus yriieBoaoB (MOHO-, TU- U
MOJIMCaXapUIbl)

77

78

79

Momnocaxapusl: GU3MUECKUE CBOMCTBA U
HaXO0XXIECHUE B IIPUPOIE

[IpuMeHeHue rioKo3bl, €€ 3HaYeHuE B
JKU3HEACSITEIIbHOCTU OpraHu3ma
Jucaxapunpl: caxaposa, MaJIbT03a U JIAKTO3a.
Haxosenue B npupojie 1 IpuMEHEHne
JIMCaxapuioB

80

[Tonucaxapuasl: CTpPOEHUE MAKPOMOJIEKY!I,
buznyeckue 1 XuMHU4YecKre CBONCTBA,




81

IIPUMEHEHHUE

ITonsiTre 00 HNCKYCCTBCHHBIX BOJIOKHaxX

82

Pemenne PACUCTHBIX 3aJa4 Ha OIMPCACIICHUC
A0JIM BbIXOJa ITPOAYKTA pCaKIuu OT
TCOPCTUYICCKHU BO3MOKHOI'O

83

84

85

CucreMmaru3zanus 1 00001eHe 3HAHUH 110
pazaeny

KoHTpoinbHas pabota 1o Teme
"Kucnopocoaepxaniue opraHu4eckKue
coenuHeHus"

AMUHBL: K1accuuKays, CTpoeHUue
MoJIeKy1, o01as ¢popmyna, u3oMepus,
HOMEHKJIaTypa U (pu3nyecKure CBOMCTBA

86

87

88

XvMHYeCcKue CBOWCTBA anu(paTUIECKUX
aMUHOB

AnunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTHU
XUMHYSCKHX CBONCTB aHHJIMHA

CriocoObI nostyueHus 1 NpUMEHEHNe
annpaTUIeCKuX aMUHOB

89

AMHWHOKHUCIIOTHI: HOMEHKJIATypa U U30MEepusl,
busndeckue croiicta. OTaeIbHBIC
MPECTaBUTENN 0-aMUHOKHUCIIOT

90

91

XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT, UX
OMOJIOrMYeCKOe 3HAUCHHE aMUHOKHCIIOT.
CuHTE3 ¥ TUAPOIU3 NENTUIOB

benku kak IPpUPOAHBIC TOJIUMEPDBI;




CTPYKTYpBI O€JIKOB

92 XHUMHUYECKHE CBOMCTBA OEIIKOB

A3oTconepkalye reTeponuKINnIecKre
93 coeanHeHus. HykinenHoBbIe KHMCIOTHI:
COCTaB, CTPOCHUE U OHOJIOTHYECKast POJIb

[IpakTuueckast padora Ne 4. Pemenue
94 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"A3oTcoiepKaliie OpraHu4ecKue

coenuueHus"

[TpakTuueckast pabota Ne 5. Pemenue
95 HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"Pacnio3HaBaHue OpraHMYeCcKuX COeAMHEHUN"

KontponbsHas paboTa o reme
96 "A3oTcoepKalie OpraHn4ecKue
coeMHeHus"

OCHOBHBIC TTOHITUS XHMUH
97 BHCOKOMOHGKYHHPHLD(COGHHHCHHﬁII
METObI UX CUHTC3a —IIOJIMMCPU3AlUA U

MNOJIMKOHACHCAIIUA

[TnacTtmaccel. YTunuzamus u nepepadoTka
IIacTUKa

98

99 DJ1acToMepBI: HaTypAJIbHBIA CUHTETUYECKHE

Kayuyku. Pe3una

Bonokna: HaTypangbHbIe, HICKYCCTBEHHEIE,
100 cunternyeckue. [loaumepsl cenuanTbHOro
Ha3HAYCHUS




[IpaxTuueckas padora Ne 6. Pemenue

101 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"PacriozHaBaHue m1acTMacc ¥ BOJIOKOH"
O06o0011eHHEe U cUCTEMATU3aLMs] U3YYEHHOTO
102 MartepHaia 1o reMe "BbICOKOMONIeKyIsIpHbIe 1
coeuHeHus"
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
wn Tema ypoka Beero Kontpoabnubie IIpakTnyeckue 0GpazoBaTEbHBIE
padoThI padoThbI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 0 0
asieMeHT. M30Tomnbl
9 CtpoeHue 3JIeKTPOHHBIX 000JI0U€K aTOMOB, 1 0 0
KBaHTOBBIE YHCIIA
3 Knaccudukanus XuMu4eckux 3J1eMeHTOB (s-, 1 0 0
p-, d-, f-amemenThI)
4 Pacnpeznenenue 31€KTpOHOB IO ATOMHBIM 1 0 0
opouTanim
DneKTpOHHbIE KOH(UTYpaIlK aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 0 0
COCTOSTHUH
6 DJNEeKTpOHHBIE KOH(PUTYpalluy HOHOB. 1 0 0
DNeKTPOOTPUIIATETLHOCTh
Ilepnonnueckuit 3akoH u Ilepuonnueckas
7 cUCTEMa XMMHUYECKUX 3emeHToB 1. 1. 1 0 0
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHMSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
8 XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU 1 0 0
IIPOCTBIX M CJIOKHBIX BELIECTB 10 TPYIIaM U




nepuojam

CucreMaruzanys 1 00001IeHe 3HAHUHT 110
TEME

10

Bunsl xumndeckou cBsi3u. MexaHu3MBI
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoneKysipHbIe
B3aHUMOJICHCTBHUS

11

BaneHTHOCTb U BaJIECHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUYECKUM CTPOECHUEM

12

13

14

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHHSIX: COCTAB U HOMEHKJIaTypa

BemectBa MoeKyIsspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

Ilonsatue o AUCHICPCHBIX CUCTCMAX.
Hpe,[[CTaBJ'ICHI/Ie 0 KOJUIOMOHBIX pacTBOpax

15

HcTuHHbIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

16

17

CriocoObl BhIpayKE€HUS! KOHIIEHTPALIUU
pacTBOpPOB

Pemenue 3ana4 ¢ ncnoyib30BaHUEM MOHITHH
"MaccoBasi 1011 pacCTBOPEHHOIO BeliecTna',
"MoJIIpHas KOHIIEHTpaus'"




18

19

20

21

22

Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX BELIECTB

CucreMaruzanys 1 00001IeHe 3HAHUHT 110
TEME

KonrponsHas padora o temam "Ctpoenue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenTtoB J[. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"

Krnaccudukanus XuMHYECKAX pEeaKIui B
HEOPraHWYeCKON M OpraHu4YeCKON XUMHUH.
3aKOH COXpaHEHHUsI MacChl BEILIECTB; 3aKOH
COXPaHEHUA U TIPEBPAICHUS SHEPTUU TTPU
XUMHUYECKUX PEAKIUAX

TennoBbie 3G HEKTh XUMUYECKUX PEaKIH.
TepMoxnMnyeckue ypaBHEHUS

23

24

25

Breraucnenus mo YPAaBHCHUAM XUMHWYCCKUX
pCaKHI/Iﬁ U TCPMOXUMHUYCCKHUM YPABHCHUAM

CKOpoCTh XMMHMUYECKOH peakluu, e€
3aBUCUMOCTh OT pa3iHyHbIX (DaKTOPOB.
Kartanu3 u karanu3atopsl

I'omoreHnHsle 1 TCTCPOTCHHLIC PCAKIIUU

26

27

[IpakTuueckas pabora Ne 1 o reme "Brnusiaue

pa3aNYHbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKOH peakiuu'

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.




28

29

XUMHUYECKOE PAaBHOBECUE

[Ipaktrueckas padota Ne 2 o teme "BnusHue
pa3IuyYHbIX (DaKTOPOB Ha MOJOKEHUE
XUMHYECKOTO paBHOBECHS"

Dnekrponutryueckas auccounanus. CuabHbie

1 ciabple AIeKTpoauThl. CTeneHb
IUCCOLIMAIIAN

30

Nonnoe npoussenenue Bojpl. Cpeaa BOIHBIX
pactBopoB. Bogoponbiii nokasarens (pH)
pacTBopa

31

32

33

I'mpponus coseld. Peaknuu, nporekaroniye B
pacTBopax JIEKTPOJIUTOB

[IpakTuueckas padora Ne 3 o Teme
"XHMHYECKHE PEAKIIUK B PACTBOPAX
NNEKTPOJIUTOB"
OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.
BakHelimue OKUCIUTENN U BOCCTAHOBUTEIN

34

35

Mertoa 51eKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
Oaytanca

3J'ICKTpO.TII/13 pPacTBOPOB U pacCIyIaBOB BCIICCTB

36
37

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Pemenue 3amaq Pa3JINIHbIX TUIIOB

38

Cucrematusanusa 1 0000IIIeHNEe 3HAHUH 11O
Teme "XuMuueckue peakuuu'

39

KonTponbhas pabota no teme "Xumuueckue
peakuun"




40

[Tonoxenne Hemerasuios B [lepuoauyeckon
CUCTEME XUMUYECKUX 3i1eMeHTOB []. U.
MenzeneeBa 1 0COOCHHOCTH CTPOCHUS UX
aToMoB. du3nyeckre CBONCTBA HEMETAIIIOB

41

42

AJIOTpOINST HEMETAILIOB (Ha IpUMepe
KHCIIOpoJ1a, cephl, hocdopa u yriiepoaa)
Bomopon: monydenue, pusnueckue u
XUMHUYECKHE CBOMCTBA. [ HIpuIbI

43

l"aymoreHsl: HAXOXKACHHUE B TIPUPOJIC, CIIOCOOBI
MOJTy9eHUsI, QU3HUSCKUE M XUMUICCKHEC
CBOICTBa

44

l'anorenoBonoponasl. Baxxnenmue
KHCJIOPOJICO/IEPKALUE COSAUHEHUSI
raJloreHoB

45

46

47

JlabopatopHble 1 IPOMBIIIIIEHHBIE CTIOCOOBI
MOJy4YeHUs rajnoreHoB. [Ipumenenne
rajJIOreHOB U UX COEIMHEHUN

ITpakTryeckas pabora Ne 4. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"T"a;morensr"

Kucnopon: naboparopHble U MPOMBIIIJICHHbIE
CHOCOObI MOMyUYeHUs, PU3NIECKUE U
xumuyeckue cporictsa. O30H. [Ipumenenue
KHUCJIOpOJa U 030HA

48
49

OKcuIbI M IEPOKCHIBI

Pemenue 3amau Pa3JINIHBIX TUIIOB




50

Cepa: HaXOXXJEHHUE B MPUPOJEC, CIIOCOOBI
HOJIy‘IeHI/ISI, (1)I/ISI/I‘ICCKI/I€ U XUMHYCCKUC
CBOMCTBA

o1

52

CepoBoaopo, cyiabhuibl
Kucnoponcoaep:xaiue COeJUHEHUSI CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOM KUCIOTHI

53

54

55

[IpaxTuueckas padora Ne 5. Pemenue
SKCIIEPUMEHTAJIbHBIX 331a4 1o Teme "Cepa u
e€ coequHeHUs"

A30T: Hax0X/IeHHE B IPUPOJE, CIIOCOOBI
IMOJIYyUCHMU, (1)H3H‘ICCKI/IG U XUMHWYCCKUC

CBOMCTBA. AMMUaK, HUTPUbI

Kucnopoaconepxaiiye coefuHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOI KUCIIOTHI

56

[IpumeHneHue a30Ta U €ro COeIMHEHUM.
A30THBIE y10OpeHus

57

58

59

®docdop: HaxOkKAEHHUE B IPUPOJIE, CIIOCOODI
MOJTy4eHHsI, PU3NUSCKHE U XUMUUECKHE
coiictBa. @ochunpl u pochun

Oxcunsl hocdopa, pochopcoaepxarine
kucaoThl. Comu pochopHOit KUCTOTHI
[Ipumenenue docdopa 1 ero coeTMHEHUH.
dochopHbie yaIoOpeHus

60

[IpakTnueckas padbora Ne 6. Pemenue
IKCTIEPUMEHTAIIBHBIX 33724 1Mo TemMe "A30T u
dhocdop u ux coenuHeHUs "




61

Yraepoa: HaXOXKJIECHHUE B IPUPOJIE,
JUIOTPONHBIE MOAU(pUKAIUK; (pU3nuecKue u
XMMHYECKHE CBOWCTBA, IPUMEHEHHE

62

63

Oxkcun yriepona(Il), okcun yraepona(IV),
YroJibHast KUCJIOTa U €€ COJIn

Pemenne 3aJla4 pa3JIMYHbIX TUIIOB

64

65

66

Kpemuuii: HaxXokJIeHUE B PUPOJIE, CIIOCOOBI
IMOJIYyUCHMU, (1)I/I3I/I‘ICCKI/IG U XUMHWYCCKUC
CBOICTBA

Oxcun kpemuusi(I1V), kpeMHueBas Kuciora,
CUJTMIKATBI

HpI/IMeHeHI/Ie KpEMHUA U €TO COCI[PIHCHH?I.
CTGKJ'IO, €ro MnoJiy4deHue, BUJibl CTCKJIa

67

68

69

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

CucreMmaruzanys 1 0000IIeHE 3HAHUMT 10
TeMe "Hemeraminr"

Kontponbnas padota nmo teme "Hemerammsr"

70

71

72

AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI,
KOPPEeKIHsI OIINO0K

[Tonoxenue meraiuios B Ilepuoanyeckoit
CHUCTEME XMMUUYECKHUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS DIEKTPOHHBIX
000JI0UYEK aTOMOB METAJIJIOB

Oo6mue ¢puznyeckue CBOMCTBa METAJLIOB.
[TpuMeHeHrEe METAIOB B OBITY U TEXHHUKE

73

Crnnasel MetaiioB. Koppo3ust metanioB




74

75

76

77

78

Pemenue 3aaa4 pa3jiInuHbIX TUIIOB

DJIEKTPOXUMHUYECKUH Psil HAITPSYKSHUI
MeTauioB. O0IIMe CIOCOOBI MOTYyYEHHUS
METAJIJI0B

OO01mmas xapakTeprcThKa MeTauioB [A-rpymis
[Teproauueckoit CUCTEMbI XUMHUYECKHUX
anemeHToB. Hatpuil u kanuii: momyueHue,
(bU3MYECKre U XMMUYCCKHUE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB M MX
COCIMHCHUI

O6mas xapakrepucTuka MetamioB [1A-
rpynisl [leproanyueckoit cuctemMsl
XUMHUYECKUX HJIEMEHTOB. Maruui u KajabLUn:
MoJy4eHue, GU3NYECKue 1 XUMUIECKHEe
CBOMCTBA, MPUMEHEHHNE MTPOCTHIX BEIIECTB U
UX COeIMHEHUH

XKeéctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHUs

79

AnroMuHUI: ony4yeHue, pusndeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE

80

81

AM(I)OTepHHe CBOMCTBa OKCHJa U THAPOKCHU A
AITIOMHHUSA, THAPOKCOKOMITJICKCHI AJIFOMUHUA,
HUX IPUMCHCHUEC

Pemenue 3amaq Pa3JINIHbIX TUIIOB

82

[IpakTnueckas padbora Ne 7. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"MeTtaisl IJ1aBHbIX oArpymnmn"”




83

OO01mmas xapakTeprCcTUKA METANIOB TTOOOYHBIX
noarpynn (b-rpynn) Ilepuoauueckoit
CHCTEMBbl XUMHUYECKUX JIEMEHTOB

84

85

dusnyeckne ¥ XMUMHUUIECKHE CBOMCTBA XpoMa u
€ro COGI[I/IHGHI/If/'I, UX NPpUMCHCHUC

Baxwueiime coelMHEHNs Maprasiia.

[TepmaHTaHaT Kajaus, €ro OKUCIUTEIbHBIC
CBOICTBa

86

®u3nyecKue ¥ XUMUYECKHE CBOMCTBA Kelle3a
u ero coenuHeHuu. Iloydyenne u npuMeHeHne
CIUIaBOB JKeJle3a

87

88

89

duznueckre 1 XUMUYECKUE CBOUCTBA MEIU U
€€ COCIMHEHN, UX IPUMEHEHUE

du3znueckue U XMuMHUUYECKHE CBOMCTBA IIMHKA U
€ro COGHHHGHHP'I, X IPUMCHCHUC.
FI/II[I)OKCOKOMHJ'ICKCBI OUHKa

ITpakTruyeckas padora Ne 8. Pemenue

9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"Mertaisl TOOOYHBIX OArpymm"”

90

91

92

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

O06o0011eHre 1 CUCTEMaTH3aIHsI H3YYEHHOTO
Marepuaia no reme "Metamibl"

KonrponsHas padora no reme "Mertasibt"

93

94

AHanu3 pe3yiabTaToB KOHTPOJIbHOM paboThI,
KOPPEeKIHs OIIMO0K

Poinb xuMmun B 00ecrieueHUN YCTOﬁqHBOF (V)




Pa3BUTHA YCIIOBCUYCCTBA. Ilonstue o Hay4YHBbIX
METOJaX UCCICA0BaHNA BEIICCTB

HaquLIe IIPUHIHIIBI OpraHru3aluun
XUMHYECKOI'O IMTPOU3BOJACTBA.

95 1
[TpoMbIeHHbIe CTIOCOOBI TOTYYSHUS
Ba)XKHEUIIINX BEIIECTB

96 XHUMHUYECKOE 3arpsi3HEHUE OKPYKarolen 1
Cpebl U €ro MOCIEACTBUS

97 XUMUA U 300pOBBE YEIOBEKA. JIeKapCTBEHHBIE 1
CpeacTBa

98 Xumusg . Poab xumuu B o0ecrieueHuu 1
MHIIEBOI OE30MTaCHOCTH

99 Kocmernueckue n mapdroMepHbie cpecTBa. 1
briToBas xumus
XHMHS B CTPOUTENBCTBE. BakHemme

100 CTPOUTENbHBIE U KOHCTPYKITHOHHBIE 1
Marepuabl

101 XuUMHS B CEIBCKOM X03siiicTBe. Oprannyeckue 1
Y MUHEpaJbHBIE YI00pEHUs
CucreMaru3anus 1 0000IIeHNE 3HAHUI 10

102 1
TEME

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., [Ipoznos A.A., JIyHun
B.B.; nox penakuueit Jlynuna B.B., OO1iectBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Axinoneproe obmecTBo «31aTenbcTBO

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

I"abpuensn, O. C. Meroauueckoe nocodue nis yunurens. Xumus 10 kmace,
yriryOJeHHbIN ypoBeHb, [Ipocsenienue, 2017

["abpuensn, O. C. Meroaudeckoe nocobue st yunrens. Xumus 11 kinace,

yrayOneHHbIN ypoBeHb, [IpocBemnienue, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

http://ru.wikipedia.org/wiki/Xumust Xumus st BceX: WIUTIOCTPUPOBAHHbBIC
MaTepHuabl 0 0OIIEH, OpraHNYECKON U HEOPTAaHMYECKON XUMUU
http://school-sector.relarn.ru/nsm Xumust u xu3Hb — X XI BeK: Hay4HO-

ITOIYJISIPHBIN JKypHa






