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HOACHUTEJBHASA 3AITUCKA

Pabouast mporpamMma mo XuMuM Ha YPOBHE CPETHET0 00IIero 0Opa30BaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit dDexneparuu», TpeOboBaHUN K pe3ybTaram
OCBOCHHS (eaepanbHOil 00pa3oBaTEIBLHOM MPOTPAMMBI CPETHEro O00IIero
o6pazoBanus(DOIT COO0), MPECTABICHHBIX B denepanibHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konneniuu
npernojaBanus  ydeOHOTro mpeaMera «XuUMHs» B 00pa3oBaTEIbHBIX
opranm3zauusax  Poccuiickor — dexepauuu,  peaM3yHOIMX  OCHOBHBIC
o0pa3zoBaTeIbHbIE MMPOTPAMMBI, 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
CHUCTEME €CTEeCTBEHHO-HAy4yHOro oOpa3zoBanHus ywamuxcsi 10-11 kmaccos.
N3ydenne mnpenmera, peanuszyeMoe B YCIOBHSIX JIU(dEepEeHIIMPOBAHHOTO,
NpoQUIBHOrO 00y4YeHHUs, MPU3BAHO O00ECHEeUnuTh O00IIe00pa30BaTEIbHYI0 U
OOIIEKyIbTYPHYIO TIOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO LIS
ajanTayy UX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM KU3HHU B COIIMYME, a TaKXKe
UL TPOJOJDKEHUST OOy4deHUs B OpraHu3ainusx  MpodheCcCHOHAIBHOTO
o0pa3oBaHUs, B KOTOPBIX XHUMHUS SBJISIETCA OJHOM U3 MNPUOPUTETHHIX
JTVCUUTLINH.

B mporpamme mo XuMuM Ha3HAuYE€HHE MpeaMeTa «XUMHUS MOIy4yaeT
noJpoOHYI0 HHTEPHPETAMI0 B COOTBETCTBUM C OCHOBOIIOJAralOIIUMU
nonoxenusiMu GI'OC COO o B3auMOOOYCIIOBJICHHOCTH IIeJ€H, COAepKaHus,
pe3yJIbTaToB O00y4YeHHUs] U TPEeOOBAHUM K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.
CBUIETENHECTBOM TOMY SIBJISIFOTCSI CIAEAYIOUIUE BBIMOJHSIEMbIE TPOTPAMMON 1O
XUMUU QYyHKIINN:

e uHGOPMAIIMOHHO-METOINYECKas, peaau3alus KOTopoul obecreynBaeT
MOJIyYeHUE TMPEJICTABICHUS O LENAX, COACpKaHUU, OOIIeH CTpaTeruu
o0yueHHUs, BOCHHUTAaHUS U Pa3BUTUA OOyYaIOIIUXCS CpEeACTBAMH
MpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TIPOdUIIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAS, KOTOpast npeaycMaTpuBaeT
OTIpe/ICJICHHUE: MPUHITUIIOB CTPYKTYPUPOBAHUS M TOCIIEIOBATEIBHOCTH
U3y4YeHHUs: yueOHOTro Marepuasa, KOJIMYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTEPUCTHK; TTOAXO0I0B K ((OPMHUPOBAHUIO COJIEPKATEIIBHON OCHOBBI
KOHTPOJISI U OIICHKA 00pa30BaTENbHBIX TOCTIKCHUN O0YydYaroImuxcs B
paMKax WTOTOBOH aTrTecTan B (OpME €IUHOTO TOCYAapCTBEHHOTO
AK3aMeEHa N0 XUMUHU.



[Iporpamma a1 yriryO0JIEHHOTO M3YUYEHUS XUMUHU:

e YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEP)KAHUE, 0053aTEIBHOE
JUISI U3y4YeHHs] B paMKaxX OTHENbHBIX Mpoduiield, mpeaycMarpuBaet
pacmpenesieHue M CTPYKTYpUpOBaHUE €ro Io Kiaccam, OCHOBHBIM
COJIep>KaTeNbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e 1aéT MpUMEpHOE pacmpesiesieHne yueOHOro BPEMEHH, PEKOMEHIyEMOTO
JUTSL U3yYEHUSI OTACIBbHBIX TEM;

e IMpeJUlaraeT MPUMEPHYIO TMOCJIEA0BATENbHOCTh M3YUYEHHUS Y4eOHOTro
Marepuala ¢ y4ETOM JOTUKHU MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e HAET METOAMYECKYH) HHTEPIPETALMIO LEeJNed W 3a4ad M3y4YCHUS
npeaMeTa  Ha  yriayOlnE€HHOM YpPOBHE € YUYETOM COBPEMEHHBIX
IPUOPUTETOB B  CHUCTEME CpeIHero  olmero  oOpa3oBaHus,
COZIEpKATEIbHOM  XapaKTEPUCTUKH  IUJIAHUPYEMBIX  PE3YJIbTATOB
OCBOEHHMSI OCHOBHOH 00pa3oBaTENbHONW MPOrpamMMbl CPEAHETO OOLIETO
00pa3oBaHusl (JJUYHOCTHBIX, METANPEAMETHBIX, IPEIMETHBIX), & TAKKE
C y4€TOM OCHOBHBIX BHUJOB Yu€OHO-NIO3HABATEJIbHBIX JEUCTBUN
00y4aroIerocsi o OCBOCHHUIO COIEPKAHUS ITPEIMETA.

[To BceM Ha3BaHHBIM MO3MLHUAM B MPOrpaMMe MO XMMHUU MPEAYCMOTpEHa
MIPEEMCTBEHHOCTh € OOyYE€HMEM XHMHUHM Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMs. 3a TMpeAellaMd YCTAHOBJIEHHOM MpOrpaMMOd IO XUMHUU
o0s3aTeNbHONM  (MHBAapUAHTHOM) COCTABIISIIONIEH  COJAEpXKaHUS  Y4EOHOro
npeaMera «XHUMHUS» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOMN
COCTABJISIIOLIEH, KOTOpas JIOJDKHA  ONPEHENsTbCS B COOTBETCTBHHM  C
HaIpaBJIE€HUEM KOHKPETHOTO Npoduiis 00ydeHusl.

B coorBerctBHM ¢ KOHUeNTyaldpHbIMU moJjoxeHusmu PIr'OC COO o
Ha3HAYeHUH IMpeIMeTOB 0a30BOr0 U YIIIyOJIEHHOTO YpOBHEH B cHUCTEME
nuddepeHIIMPOBaHHOTO 00YUEHHSI Ha YPOBHE CPEIHEro oO0Iero oopa3oBaHuUs
XUMHUSI Ha YpPOBHE YIIIyOJNEHHOTO W3Y4YEHHUs HaIpaBlIeH Ha pealnu3aluio
PEEMCTBEHHOCTH C TOCIEAYIOUIUM JTaloM TOJYyYEeHHUS] XHMHYECKOTO
oOpa3oBaHMsI B paMKax HU3Y4YCHHUS CICIUATIbHBIX €CTeCTBCHHO-HAYYHBIX U
XUMHUYECKUX  JUCHUIUIMH B By3aX W OpraHU3alUsAX  CPEIHEro
npodeccuoHabHOTO 00pa3oBaHus. B 93Toi CBSI3M HW3y4YeHHE TMpeaMeTa
«XUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PACIIMpPEHUE U YTriayOJjeHue
TEOPETUUYECKOH U TMPAKTUYECKOM TMOArOTOBKM OOYYaromMXcCsi, BbIOpABIINX
onpenenéHHpli  mpoduiab O00ydeHHs, B TOM 4YHCIE€ C TEepPCIEeKTUBON
MOCIEAYIONIEr0 TOMYYEHUs] XUMHUYECKOro 0O0pa3oBaHUsi B OpraHU3aIMsIX
npodeccuoHanbHoro oopazoBanus. Hapsimy ¢ atum, B cBete Tpedboanuit ®I'OC



COO k mIaHUpyeMBIM pe3yJIbTaTaM OCBOCHUS (eaepaibHON 00pa30BaTeILHOM
MpOrpaMMbl CpeHero o0Iero oOpa3oBaHMs W3Yy4YEHHE MpeamMeTa «XHUMHsD)
OPUEHTHUPOBAHO TAaKX€ Ha peIIeHUWEe 3ajlad BOCIHUTAHUS U COIMAIBHOIO
pa3BUTHS O0yYaromuxcsi, Ha (GOPMHUPOBAHUE Y HHUX OOIIEMHTEIUIEKTYaIbHBIX
YMEHHM, YMEHHUI pallMioHaIN3alui y4eOHOTO TpyAa U 0000IMEHHBIX CIOCOO0B
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIPEAMETHBIA XapaKTep.

CocrapnsiiomuMHu  npeaMera  «XUMHUS» Ha  YpOBHE  YIIIyOJIEHHOIO
U3YYEHUS SIBIIAIOTCS yriayOnéHHbie Kypebl — «Opranudeckas XuMus» U «Oo1mias
U HeopraHumyeckas xumus». [lpu ompeneneHuM MOAX0A0B K OTOOpY W
CTPYKTYPHOUM OpPraHHM3alMu COJAEpkKaHUS ITUX KYypCOB B MpOrpaMMme Mo XUMHH
3a ocHOBY TmpuHATH TonoxeHus GI'OC COO o paznuuusx 06a30BOro u
yriayOnEHHOTO YPOBHEW H3YUYEHHUS IIPEIMETA.

OcHoBy coaepkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOPraHWYecKas XHMHs» COCTaBIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUN U
YMEHUM, OTHOCSAIIMXCS K 0a30BOMY YPOBHIO M3yY€HHUs MpeAMETa. JTa CUCTEMA
3HAHUI TMOJIy4aeT ONpeeiIEHHOE TEOPETHYECKOE JOIMOJIHEHHE, MO3BOJISIOIEE
OCO3HaHHO OCBOUTH CYIIIECTBEHHO OOJbIIui 00BEM (HAKTOIOTHUECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Y4YEHHUs TpeaMeTa oOecredyeHa
BO3MOXHOCTh 3HAUUTEIBHOTO YBEIMYEHUS 00bEMA 3HAHUI O XUMHUYECKUX
AJIeMEHTaxX M CBOMCTBAX MX COEIMHEHHWI Ha OCHOBE PACIIMPEHUS U yriayOaeHus
IPEICTABICHUNA O CTPOEHUU BEILIECTBA, XUMHUECKOW CBSI3H U 3aKOHOMEPHOCTSIX
OPOTEKaHUsl peaklMid, paccMaTpPUBAEMbIX C TOYKU 3PEHHUS XUMHUYECKOH
KMHETUKM W TEPMOJAMHAMMKU. V3ydeHune IepuoAMYECKOro 3aKOHA W
[lepuonuyeckoif  CUCTEMBbI  XMMHUYECKHX  DJJIEMEHTOB  OasupyeTcs  Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUAX O CTPOCHHHM aToMa.
XuMudeckasi CBA3b OOBSICHSAETCS C TOYKU 3PEHUSI SHEPTeTUUYECKUX M3MEHEHUN
npu e€ o0pa3oBaHUM U pa3pyLICHUH, a TaKXKE C TOUKHU 3PEHUS MEXaHU3MOB €&
oOpa3zoBanus. l3ydeHue THUIOB peakIMil AONONHSIETCS (opMUpOBaAaHUEM
NPEICTaBICHUNA 00 PIEKTPOXMMHUYECKUX MPOIECCax U DJEKTPOJIU3E PACIIABOB
U pacTBOpPOB BewIeCTB. B Kypce OpraHMyeckom XUMHUHU IPU PACCMOTPEHUHU
PEaKIMOHHON CIMOCOOHOCTH COEIMHEHUN ynensieTcss 0coboe BHHMAaHUE
BOIIpocaM 00 JJIEKTPOHHBIX 3(]derTax, 0 B3aUMHOM BIHSHUU aTOMOB B
MOJIEKYJIaX U MEXaHHU3MaX PEaKIHi.

Ocoboe 3HaueHHWe HMEET TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHUU
yrayOa€HHOTO YpPOBHS M3yuU€HHUs sl KJIAcCOB OMPEACIEHHOTO MPOQHIIs
(rmaBHBIM 00pa3oM Ha HX CTPYKTYpy M XapakTep JAONOJHEHHH K oOmei
CUCTEME MPEIMETHBIX 3HaHHI) OKa3bIBAIOT BIUSHHUE CMEXHBIE TpeAMETHI. TaK,
HampuMep, B COJAEpPXKAHUU 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 METOJIOB IO3HAHMS, OOIIHOCTh 3aKOHOB WU TEOPUH B
XUMUU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHasi Teopusi (MOJIEKyJIsipHasi TEOpHUsl B
(¢u3nKe), 3aKOHBI COXPAHEHHUS MAacChl M DHEPIHH, 3aKOHBI TEPMOIMHAMMUKH,
ANEKTPOJIN3a, IPEACTABICHHS O CTPOCHHUH BEILIECTB U JIPYTOE.

B TO )€ Bpems B coOJepkKaHWM TpeaMeTa [Jis KJIacCOB XHUMHKO-
OMONOTUYECKOTo MPOGuUIs OOJBIINI YIETbHBIN BeC OyIeT UMETh OpraHuyecKast
xumus. B a3TOoM ciywae mpenocTaBiseTcs BO3MOXKHOCTH JUIsl  Ooiiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOM OpraHu3alu KIEeTKH Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K NpHUMEpPY, TaKUE
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JIMMHJbI, OCNKH, YIJEBOJAbI, HYKJIECHHOBbIE
KHUCJIOTBI U Jipyrue. [Ipu 3ToM 3HaHMS O COCTaBe U CBOMCTBAX IMpEACTaBUTEIEH
OCHOBHBIX KJIAaCCOB OPraHMYECKHX BEIIECTB CIY’KAaT OCHOBOW ISl M3YyYEHHS
CYIIHOCTH IpoLeccoB (POTOCUHTE3A, AbIXaHUs, MUILEBAPEHUS.

B miane ¢opMupoBaHUS OCHOB Hay4HOI'O MHUPOBO33PEHHMS, OCBOCHHS
OOlLIeHAYYHBIX METOJOB IO3HAHHWSA M ONBITa MPAKTUYECKOTO MNPUMEHEHUS
HayYHBIX 3HAaHUN H3ydyeHUE npeaMeTa «XUMHUsS» Ha YriyOJEéHHOM ypOBHE
OCHOBAHO Ha MEXIIPEAMETHBIX CBA3SX C YUEOHBIMH MPEIMETAMHU, BXOASILIUMHU B
COCTaB  MpeAMETHbIX  obsacteil  «EcTecTBEeHHO-HayuyHbIE  MPEAMETHI»,
«Marematuka u uHbopMaTHKa» 1 «Pycckuii sI3bIK U TUTEpATypay.

[Tpu u3yueHun yuyeOHOro mpeamera «XUMHUS» Ha YIIIyOJEHHOM YpOBHE
TaKk)Ke, KaKk Ha ypOBHE OCHOBHOTO M cpeaHero ooOmiero oOpa3oBaHMs (Ha
0a30BOM  ypOBHE), 3aJaueld  MEepPBOCTECNCHHON  3HAYUMOCTH  SIBJISICTCS
dbopMupoBaHHE€ OCHOB HAyKM XHMHUU KaKk o00JacTd  COBPEMEHHOIO
€CTECTBO3HAHUS, IPAKTUYECKONW JAESITEJBHOCTH YEJIOBEKa W OJHOI0 U3
KOMITOHEHTOB MHUPOBOM KyJbTYpbl. PerieHue 3ToW 3amauu Ha YyTIIyOJIEHHOM
YpOBHE U3YUYE€HUS MpeAMETA MPEAIO0JIaracT peaqnu3altio TaKuX 1esIeH, Kak:

e (QopMupoBaHue MNpeACTaBICHUI: O MaTepUATbLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBICHUN MPUPOABI, O MeCTe
XUMUM B CHCTEME €CTECTBEHHBIX HAayK M €€ Beayllell poyin B
0o0ecreYeHn YCTOMYMBOIO pa3BUTHS YEJIOBEUYECTBA: B PEIICHUU
poOJieM PKOJIOTUYECKOM, DHEPTreTUUEeCKON 1 MUIIEBON OE30MacHOCTH,
B Pa3BUTUM MEIULHMHBI, CO3JAHUM HOBBIX MATEPHUAIOB, HOBBIX
HMCTOYHHKOB SHEPIuH, B o0ecrieueHuun PalMOHAIIEHOTO
IPUPOIOTNIOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIeH
KyJIbTYpbl 4YEJOBEKa, a TakXKe DSKOJOTHYECKH OOOCHOBAaHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOIHON CPELE;



OCBOCHME CHCTEMbl 3HAHMH, JIEKAIIMX B OCHOBE XMMHUYECKOM
COCTaBJISAIONICH €CTECTBEHHO-HAYYHOU KapTUHBI MHpa:
byHIaMEHTAIBHBIX TOHATUN, 3aKOHOB M TEOPUN XMMHUHU, COBPEMEHHBIX
MPEJCTABICHUN O CTPOCHUH BEIIECTBA HA PA3HBIX YPOBHIX — aTOMHOM,
MOHHO-MOJIEKYJIIPHOM, HAJMOJIEKYJIIPHOM, O TEPMOJUHAMHUYECKUX WU
KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEaKIUH, O
XUMHUYECKOM PAaBHOBECHM, PacTBOpax M JHUCIEPCHBIX CHCTEMax, 00
OOIIMX HAyYHBIX MPUHIMIIAX XUMHUYECKOTO MPOU3BOJICTBA;
dbopmupoBaHre y  OOyYarIIMXCS  OCO3HAHHOTO  IOHUMAaHUS
BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHUUYECKUX 3HAHUUI NJI1 OOBSICHEHUS
KJIFOYEBBIX UJEH U MPOOJEeM COBPEMEHHON XUMHH, AJisI OOBSICHEHUS U
MPOTHO3UPOBAHUS  SIBJICHUM, HMMEIOIIUX  €CTECTBEHHO-HAYYHYIO
IPUPOJLy; TPaAaMOTHOTO pelieHuss IpoOJieM, CBS3aHHBIX C XUMHEH,
MPOTHO3UPOBAHHUS, AHAJIN3a W OIEHKKH C TMO3UIMUH SKOJOTUYECKOU
0€30MMacHOCTH  MOCHEACTBUM  OBITOBOM M MPOU3BOJCTBEHHOU
NEATEIbHOCTH YEJIOBEKA, CBA3AHHOM C XMMHWYECKHM MPOU3BOJICTBOM,
WCITOJIb30BaHUEM U TTepEePabOTKOMN BEIIECTB;

yIIIyOJIeHUE TMPEJICTABICHUNM O HAy4YHBIX METOJaX IIO3HAHHS,
HEOOXOJIUMBIX JJIsi MPUOOPETEHUS YMEHUN OPUEHTHUPOBATHCS B MUPE
BCIIECTB M OOBACHEHHUS XHMHYCCKHX SIBJICHUHM, HMCIOIIMX MECTO B
MIPUPO/IC, B MPAKTUYECKOU JACATEILHOCTH U MOBCEIHEBHOM )KU3HH.

B mane peanuzanuu MepBOOYEPETHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
(GyHKIUNA TETOCTHOM CUCTEMBbI CpelHero o01ero o0pa3oBaHus MPU U3yUECHUU
npenMera «XuMHUsS» Ha YrayOJn€HHOM ypoBHE 0cCOOyI0 aKTyaJlbHOCTh
MPHOOPETAIOT TaKue MU U 33/1a4H, KaK:

BOCIIUTaHHWE YOEXKJAEHHOCTH B TIO3HABAEMOCTH SIBICHUW MPUPOIHI,
YBOKEHUS K TPOIECCY TBOpPUECTBA B OO0JACTH TEOPETUYECKHX W
PHUKJIATHBIX UCCIICIOBAHUA B XUMUH, POPMHUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO M ITO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CAaMOBOCIIMTAHMIO Ha  OCHOBE  YCBOCHUS
00II€YETIOBEUECKNX [IEHHOCTEH;

pa3BUTHEC TO3HABATEIBHBIX HWHTEPECOB, HHTCIUICKTyaJIBHBIX |
TBOPYECKUX CIOCOOHOCTEH oOydarommuxcs, (HOpMHpOBaHHE Yy HHUX
CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa30BaHHUIO W HEMPEPHIBHOMY
0o0pa3oBaHMI0 KaK yCJIOBHIO YCHENIHOW MNPOPECCHOHATBHON U
OOIIIECTBEHHOHN NESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IOTPEOHOCTH B 3I0POBOM 00pase KU3HU;



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

OO0miee 4KCIIO YacoB, MPEAYCMOTPEHHBIX JUIsl HW3Y4YEHUS XUMUHU Ha
yriyOJeHHOM YpOBHE cpeAHero oluiero oopazoBanus, coctapisieT 204 yacos:
B 10 kmacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102 yaca (3 gaca B
HEJIEIO).



COILEPKXAHUE OBYYEHUSA
10 KJTACC

OPI'TAHMYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

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

DNEeKTpOHHOE CTPOCHHE aToMa YTJepoja: OCHOBHOE MU BO30YXAEHHOE
COCTOsIHUA. BajleHTHBIE BO3MOXXHOCTM aToMa yriepoaa. XUMHUYECKas CBA3b B
OpPraHUYECKUX COEIMHEHUsX. Tumbl TrUOpUAN3alUU aTOMHBIX OpOHUTaseh
yriiepoga. MexaHu3Mbl 00pa3oBaHUsl KOBAJIGHTHOW CB3W (OOMEHHBIA U
JOHOPHO-aKIENTOPHBIN). THUIBI EepeKpbIBAHUS aTOMHBIX OpOUTaneu, 6- U -
cBs3u. OnuHapHasi, ABOWHAs M TpoHas cBsi3b. CrnocoObl pa3pbiBa CBs3ed B
MOJIEKyJIax oOpranuyeckux BemiecTB. IloHstne o cBOOOJHOM paauKaie,
HyKJIEOpUIIE U 3IIEKTpoPUIe.

Teopust crTpoeHuss opraHmdyeckux coenuHeHud A.M. byrtnepoBa u
COBPEMEHHBIE TIPEACTABIEHUA O CTPYKType MOJEKYJ. 3HAYEHHE TEOPHUH
CTPOCHHUS OPraHUYECKUX COCIMHEHUN. MONeKysipHbIE W CTPYKTYypHBIE
dopmynbl.  CTpyKTypHBIE (OpPMYJIbI  pa3iMuYHbIX BUAOB: pPa3BEPHYyTad,
COKpaméHHas, ckenerHas. M3omepus. Buasl wu3oMepuun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS. OJNEKTPOHHbIE A((PEKTHI B MOJIEKYJIaX OPTraHUYECKUX
COEIMHEHHUI (MHIYKTUBHBINA U ME30MEPHBIN 3 (PEKTHI).

[IpeacraBnenne o kiaccupuKaluu OpraHUYECKUX BeliecTB. [loHsTHE O
GyHKIMOHATBHON CpyIIIIE. I'omomnorwus. I'omonornueckue psabL.
Cucremarnueckass HoMmeHknaTypa opranuudeckux coeauHenuit (IUPAC) u
TPUBHAJIbHBIE HA3BAHUS OTAEJBHBIX MPEACTABUTENCH.

OcobenHocTy U KiIaccUpUKAIUs OpraHnYecKuX peakinuii. OKUCIuTeIHHO-
BOCCTAHOBUTEJBHBIE PEAKLIUA B OPraHUYECKOU XUMUH.

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, oOyriIMBaHHE M TOPEHHE), KOHCTPYMPOBAHHUE MOJENEH MOJIEKYJ
OPraHUYECKHUX BEILECTB.

YriaeBoaopoasbl.

Anxansbl. ['oMosiornueckuil psja ankaHoB, oOuiast GpopMyJia, HOMEHKIJIATypa
U HM30Mepusl. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKAHOB,



sp3-rubpuauszanus aTOMHBIX OpOMTalmed yriepoma, o-cBa3b. Dusmueckue
CBONCTBA AJIKAHOB.

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

Haxoxnenue B mpupoje. CriocoObl MOTydeHUs U MPUMEHEHNE aTKaHOB.

Huknoankanel. OO6mas  Qopmyna, HOMEHKJIaTypa U  H30MEpHs.
OcCOOEHHOCTH CTPOCHHMS W XUMHUYECKHX CBOMCTB MallbIX (LIMKJIOIMPOTaH,
MUKIOOyTaH) Y OOBIYHBIX (IMKJIOMEHTaH, IMKJIOTEKCaH) IIMKIOAIKAHOB.
Cnoco0bI moJy4eHus U MPUMEHEHNE IUKI0AIKAHOB.

Ankensl. ['oMmonornueckuid  psii  ajdkeHoB, obOmas  ¢opmyia,
HOMEHKJIaTypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI
aJIKEHOB, SP>-rMOpUAM3aLMs aTOMHBLIX OpOUTalell YIaepoia, G- U M-CBS3H.
CtpykTypHass u reoMeTrpuueckas (LHUC-TpaHC-) wu3oMmepus. Duzndeckue
CBOWCTBA aJKEHOB. XHMHMYECKHE CBOMCTBA: PEAKIUU IPUCOECIUHEHHS,
3aMElIEHHUs B O-TI0JIOKEHUE TIPU JBOMHOM CBSI3U, MOJTUMEPHU3AIUU U OKUCIICHHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHBIE peakUMM Ha JIBOMHYIO CBS3b.
CriocoObl TOTy4eHHS ¥ IPUMEHEHHUE aJTKEHOB.

AJKaIEHBI. Knaccudukanms aJIKaJIueHOB (conpspkEHHBIE,
M30JIUPOBAaHHbIE, KyMyauposanusie). OCOOCHHOCTU 3JIEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tomumepuzarust conpspKEHHBIX AEHOB. CrocoObl MOMyYeHUs] U TPUMEHEHHE
aJIKaJINCHOB.

Ankunbel.  ['oMonorvueckuit  psng ankuHOB, oOmas  dopmyia,
HOMEHKJIaTypa W H30MEpHus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI ~ AJKWHOB, SP-TUOpUAM3AIUs AaTOMHBIX OpOWTaneld yriaepoja.
du3nyecKkre  CBOMCTBA  AJKMHOB. XMMHYECKHE  CBOMCTBA:  PEAKIUU
MPUCOCANHEHUS, JUMEPU3AIMU U TPUMEPHU3ALNHU, OKUCICHUsA. KuCIOTHBIC
CBOWCTBA AaJKWHOB, HUMEIOIIMX KOHIIEBYIO TpPOMHYIO CBsi3b. KauecTBeHHBIC
peaKIuy Ha TPOMHYO CBs3b. CIIOCOOBI MOTYUYCHHS U IPUMEHECHHUE AJIKUHOB.

ApoMaTuuecKkue yriieBoaopoabl (apeHbl). 'oMonoruyeckuil psiji apeHos,
obmass  ¢dopMmyna, HOMEHKIATypa ¥  HW30MEpHUA.  JJCKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJeKynbl OeH3ona. dusmyeckue cBoWcTBa
apeHoB. XMMHUYECKHE CBOMCTBA OEH30J1a U €ro TOMOJIOTOB: PEAKIIMU 3aMeIleHHUS
B OCH30JIbHOM KOJIBIIE U YIJIEBOJOPOJAHOM paJUKale, pEaKIuu MPUCOCTUHECHMUS,
OKHCJIEHHME ToMoyioroB Oenzona. IlpencraBieHne 00 OpPUEHTHUPYIOIIEM
NEUCTBUU 3aMecTuTesied B OEH30JIbHOM KOJIblIE Ha MPUMEPE aJKUIIbHBIX
pPaaNKaIoB, KAPOOKCUIBLHOM, THIPOKCUIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB



rajioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. llonmmmepusarus
ctupoiia. CriocoObl OTYyYEHHUsI U MPUMEHEHUE apOMAaTHUYECKUX YTIIEBOIOPOIOB.

[Ipuponnsnii ra3. IlomytHele HedTsaHble Ta3bpl. Hedpts u  eé
npoucxoxaeHne. KaMeHHbId yroiab U NpoAyKThl ero nepepabotku. CrocoObl
nepepaboTku HePTH: TEPEeroHKa, KPEeKUHT (TePMUYECKUN, KaTaTUTUYECKUN),
pudopmunr, mmponus. [Ipoayktel mepepaboTkn HeDTH, WX TPUMEHEHHE B
IIPOMBIIIEHHOCTH U B OBITY.

I'eHeTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HNPOU3BOAHBIX YIVIEBOAOPOAOB. Peakiuu
3aMElIEHUs] TajJoreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYIIY, IHAHOTPYIIITY,
amuHorpynmy. JleficTBMe Ha TaJIOTEHIIPOU3BOJHBIC BOJHOTO U CIHPTOBOIO
pactBopa ménoyn. BzauMoaencTBue IUrajgoreHalkaHOB ¢ MAarHUEM U IUHKOM.
[TonaTe 0  METAUNIOOPraHUYECKHUX  COeAuHEHHUsX.  Mcmolsib3oBaHHe
rajOTeHIPOU3BOJIHBIX YTJIEBOJIOPOJIOB B OBITY, TEXHUKE M MPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIepUMEHTabHBIE METOAbl M3YUYEHHUSI BEIIECTB W UX MPEBPAIICHUI:
u3ydeHue  (QU3MYECKUX  CBOMCTB  YIVIEBOJOPOJOB  (pPacTBOPUMOCTH),
KaueCTBEHHBIX PEaKIUi YTIIEBOJIOPOIOB PA3IUMUHBIX KJIACCOB (0OECIBEUNBAHKE
OpOMHOM WJIM MOJHOM BOJIbI, pACTBOpA MEpMaHTaHaTa KaJlusl, B3aUMO1EHCTBUE
aleTUJIeHa ¢ aMMMAaYHbBIM pacTBOpoM okcuja cepedpa(l)), xauecTBeHHOE
oOHapyKeHHE yTiepojia U BOJOPOJa B OPTraHWYECKUX BEIIECTBAX, MOIyYCHHE
ATWJICHA M U3YYEHUE €ro CBOWMCTB, O3HAKOMJIEHHE ¢ KoJueKkuusmu «HedTb» u
«Yromb», ¢ oOpasllaMH TIaCTMAacC, Kay4yKOB U PE3WHBI, MOJCIUPOBAHUE
MOJIEKYJI YTJIEBOJIOPOIOB U FaJOT€HIIPOU3BOAHBIX YTIIEBOJIOPOIOB.

KucJiopoacoaep:kamnue opranmuyecKkue coeJMHeHHS.

[IpenenvHbie ogHOaTOMHBIE CHUPTHI. CTpoeHHE MOJIEKya (Ha MpuMepe
MeTaHola W dTaHoiya). ['omonmormueckuii psif, obOmas (opmyna, uzoMepus,
HOMEHKIaTypa U kiaccudukamus. Dusnueckue CBONCTBA TMpeAeIbHBIX
OJIHOATOMHBIX CIUPTOB. BOJOpOJHBIE CBS3UM MEXKIY MOJICKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pPEaAKIMU 3aMEILCHUS, JeTUpaTallii, OKHCIICHUS,
B3aUMOJICHCTBUE C OPraHMYECKUMH UM HEOPraHUYECKUMH  KHCJIOTaMH.
KauyectBeHHass peakuuss Ha OJHOATOMHBIE CHHPTHL. JleHCTBUME 3TaHONIA M
METaHOJia Ha opraHu3M ueyioBeka. CrnocoObl MOJYy4YeHUST U MPUMEHEHHE
OJIHOATOMHBIX CITUPTOB.

[Tpocteie a¢upsl, HOMEHKIaTYpa U u3oMmepus. OcoOeHHOCTH (HU3UIECKUX
Y XUMUYECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHI — 3TUICHIJUKOIb U riaulepuH. dusnyeckue u
XUMHAYECKUE  CBOWMCTBA:  pEAKUMHM  3aMEIICHUs,  B3aUMOJEWCTBHE  C



OpPraHUYEeCKUMU W HEOPTaHWYCCKMMH KHUCIIOTaMH, KadeCTBEHHAs PEaKIus Ha
MHOTOATOMHBIC  CHHPTHL.  [IpeicTaBieHne O  MEXaHH3ME  PEaKIIHid
HykJeodunpHOro 3amenienus. [leiictBue Ha opranu3m uenoBeka. CriocoObl
HOJy4YEHHUs U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJIEKYJIBI, B3aMMHOE BJIHMSHHE THUAPOKCOTPYIIIBI U
6enzonpHOTO sipa. Pusnueckue cBoicTBa eHosna. OCOOCHHOCTH XUMHUYECKUX
cBoiicTB (enona. KauectBennsie peakiuu Ha (eHon. TOKCHYHOCTH (heHoa.
CriocoOb1 nostyuenus u npuMeHenne ¢peHomna. Genondopmanbaeruatas cModa.

KapOoHubHBIE COCIUHEHUS — aNbJETUAbl W KETOHBI. OJEKTPOHHOE
CTpOCHHE KapOOHWIBLHOW TpymIbl. [ OMOJIOTHYECKHE pPSAbl AIbJICTUIOB H
KETOHOB, 00mas Gopmyiia, u3oMepus ¥ HOMEHKIIaTypa. Pu3nueckue cBONCTBA
QIBJCTUAOB U KETOHOB. XHWMHYECKHE CBOHCTBA albACTHUAOB U KETOHOB:
peakuu npucoequHeHus. OKUCICHUE allbACTHI0B, KAUeCTBEHHbIE PEaKIUU Ha
anpaeruapl. CriocoObl OTYYCHUS U IPUMEHEHUE aJbJICTH/IOB U KETOHOB.

OMHOOCHOBHBIC TIpeeNbHBIE KapOOHOBBIE KHCIOTHL. (OcOoOEHHOCTH
CTPOCHHUS MOJICKYJI KapOOHOBBIX KHUCIIOT. M3oMepus © HOMEHKIATypa.
@dusnueckue CBOWCTBA OIHOOCHOBHBIX MPEACTbHBIX KapOOHOBBIX KHCIOT.
Bopopoanbie cBS3M MEXIy MOJEKyJamMH KapOOHOBBIX KHUCIIOT. XHMHUYECKHE
CBOWCTBA: KHCJIOTHBIEC CBOMCTBA, PEAKIHS dTepUDUKALNY, PEAKIIUU C YIACTHEM
YIJIEBOJAOPOAHOTO paaukaia. OcoOEHHOCTH CBOWCTB MYpPaBBUHOW KHUCIIOTHI.

[TonsiTue O TNPOU3BOMHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX J(upax.
MHoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HENPEACIBHBIX H
apoOMaTUYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUIAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenn BBICIIUX KapOOHOBBIX KUCIOT:
CTEapUHOBAsI, AJbLMUTUHOBAS, OJIEUHOBAS, JUHOI€6As, NTUHOAEHOB8As KUCIOTHI.
Crioco0bl IOJTy4YEeHHS 1 IPUMEHEHUE KapOOHOBBIX KUCTIOT.

Crnoxnble »¢upsl. ['oMonorudyeckuit psa, odmas Gopmyna, usoMepus u
HOMEHKJIAaTypa. PU3NUECKue U XUMUYECKHE CBOMCTBA: THMAPOJIM3 B KHCIOU U
LIEIIOYHOU Cpefie.

Kupsl. Ctpoenue, pusnueckue 1 XUMUYECKUE CBOMCTBA KUPOB: THAPOIU3
B KUCJOW W 1menoyHou cpene. OCOOEHHOCTH CBOWCTB JKHPOB, COAEpKAIIUX
OCTaTK! HENPEAEIbHBIX KUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

Mpb114 Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE JCHCTBHE.

O6mas xapakrepuctuka yrieBojoB. Knaccudukaius yrieBonoB (MOHO-,
IU- W Tojucaxapujbl). MoHoOcaxapuIbl: TJIOK03a, (QpyKTO3a, TalaKkTo3a,
pubo3za, nezokcuprbo3a. OU3NYECKUE CBOMCTBA M HAXOXKIEHUE B TMPHUPOJE.
@ortocuHTe3. XHMHYECKHE CBOWCTBA TJIIOKO3BL: PEAKIUMU C y4acTUEM
CIUPTOBBIX M QJIbJECTUIHOW TPYIII, CIUPTOBOE MU MOJOUYHOKHUCIOE OpOKEHHE.



[IpuMeHeHne TIIOKO3bl, €€ 3HAYE€HHWE B JKU3HEACSATENBHOCTH OpraHu3Ma.
Hucaxapuapl: caxapo3a, MajbTO3a M JakTo3a. BoccTaHaBiauBawIIUEe U
HEBOCCTaHABIMBAIOIINE ucaxapuabl. ['uaponus nucaxapuioB. HaxoxaeHnue B
npupoae u npuMeHenue. [loaucaxapuasl: Kpaxmani, TJUKOTeH W LEeJUTH0I03a.
CrpoeHre MakpOMOJEKYJI Kpaxmasa, IJIUKOreHa W IeJUTI0N03bl. Pu3nuecKkue
CBOMCTBAa KpaxMajla M ULEJUII0JI03bl. XHMMHYECKHME CBOWCTBA KpaxMala:
TUAPOJIN3, KadyeCTBEHHAash peakiusi ¢ HuoJAOM. XHUMHYECKHE CBOICTBa
[EJUIIONIO3bl:  THAPONINU3, TMojdydeHue »s¢upoB 1emwnono3bl. [lonarue 006
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

DKCnepruMEeHTAIbHBIE METOAbl HW3Y4YEHHs BEIIECTB U WX MPEBPALCHUN:
pPacTBOPUMOCTb Pa3jIMYHbIX CIHPTOB B BOJAE, B3aUMOJCHCTBUE 3TaHONA C
HAaTPHUEM, OKUCJIEHUE ITUJIOBOIO CHUPTA B AJNBJCTHJ Ha PACKaJIEHHON MEIHOU
IPOBOJIOKE, OKHUCIIEHHE ATHJIOBOTO CIHMpTa AUXPOMATOM Kajus (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPUAJIOB), KAUECTBEHHbIE PEAKIUU HA aJIbAETUIbI (C
ruapokcuiom auammuHcepeopa(l) wm  rugpokcuaom  meau(ll)), peaxuums
mmmnepuHa ¢ rugpokcuaom  meau(ll), xumuueckue cBoiicTBa pacTBOpa
YKCYCHOM KHUCJOTBI, B3aWMMOJEHCTBHE pAcCTBOpA TIJIOKO3bl C THUAPOKCHIOM
meau(ll), B3aumoelicTBre Kpaxmania ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX
3agad no TemaM «CrnupTthl U (peHosb», «KapOoHOBBIE KHUCIOTHI. CIIOXKHBIC

a(upb.
A30TcoAep:Kale OPraHnvecKne CoeTUHEeHU .
AMHMHBI — OpraHMyYecKkhe TpOU3BOAHBICE ammuaka. Kraccudukarms

aMUHOB: anudaTUYEeCKMe W apoMaTHYECKHE; IMEpBUYHbIC, BTOPUYHBIE U
TpeTuuHble. CTpoeHne MoJIeKyJ, o01mas Gopmysia, H30MEPHs, HOMEHKIIATypa U
¢u3nueckue CBOMCTBA. XHMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHHOB:
OCHOBHBIE CBOMCTBA, AJIKWJINPOBAHKUE, B3aNMOJCHUCTBUE NIEPBUYHBIX aMHUHOB C
a30TUCTON KuCnoToil. Cosli aJKuIaMMOHHUS.

AHWIMH — MpPEICTABUTEIb aMUHOB apomaTuyeckoro psana. CrpoeHwue
aHWJIMHA. B3anMHOE BIHMSHUE TpyINIl aTOMOB B MOJIEKYJE aHWIHMHA.
Oco0EHHOCTH XMMHMYECKHX CBOMCTB aHW/IMHA. KadecTBEeHHblE peakuuu Ha
aHwiMH. CrnocoObl TOJNlydeHUsT M TpUMEHEHHEe anupaTHUYeCKUX aMHUHOB.
[TosydyeHnue aHmIMHA U3 HUTPOOEH3071a.

AmuHokucioTel. HomeHnknatypa u usomepus. OTaenbHbIe TPEACTABUTENN
0.-aMMHOKHCJIOT: TJIMIMH, anaHuH. Pusmdyeckne CBONMCTBA aMHHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCIOT KakK aM(pOTEpHBIX OPraHUYEeCKHX
COCIMHEHHM, peaklusl MOJUKOHACHCALMK, O00pa30BaHUE TMENTUAHON CBS3U.
buonornyeckoe 3HaueHne aMUHOKUACIOT. CUHTE3 U THIPOJIN3 MENTHIOB.



benku kak npupoaHsle noaumepsl. [lepBuduHasi, BTOpudHas U TPETUUHAS
CTpyKTypa OenkoB. XMMHYECKHE CBOWMCTBAa OETKOB: THUAPOJIN3, JCHATypalwus,
KayeCTBEHHbBIE PEAKIIMH Ha OEIIKH.

DKClepUMEHTAJIbBHBIE METO/Abl M3YYEHHs BEIIECTB W UX IpEBpalllCHUM:
pacTBOpeHHe OEIKOB B BOJE, ACHATypalvs OCJIKOB MPU HArpeBaHWH, IIBETHHIC
peakuuy Ha O€JIKM, pEelIeHWE SKCHEPUMEHTAIBHBIX 3aJad [0 TeMam
«A3oTcozaepKallue  OpraHMuYeckue  coeAuHeHus» u  «Pacno3HaBaHue
OpPraHUYECKUX COEAUHEHUN.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHS XMUMHUH  BBICOKOMOJIEKYJISIDHBIX  COEIMHEHMIA:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEpPU3AIUN, CPEAHSISA
MOJIEKYJIsIpHass Macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COECIMHEHHUI — NIOJIMMEPU3ALHSL U TTIOJUKOHACHCALHS.

[Tonumepubie Martepuansbl. [lmactmaccsl (MONMMATHIIEH, MOJIUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJIMCTUPOJI, TOIUMETHIMETAKPUIAT, TMOJUKAPOOHATHI,
MOJIMATUIIEHTEPEPTANAT). Y TUIH3AUs U IEpepadOTKa IIIACTHKA.

DOnacToMepbl:  HATypaJIbHbIM  KaydyK, CHUHTETHYECKHE  KaydyKd
(OyTareHOBBIN, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIE
(BUCKO3a, alleTaTHOE BOJIOKHO), CAHTETHYECKHE (KAaIIPOH U JIaBCaH).

[Tonumepsl CHELUATIBHOIO HA3HAYECHHUS (Tedon, KEBJIap,
AJIEKTPONPOBOIAIINE TOJTUMEPHI, OMOpa3IaraeMble MOJUMEPHI).

OKCNEepUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M MX MPEBPALLCHUI:
O3HAaKOMJIEHME C oOpa3llaMu MPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMAcC, KAay4yyKOB, PEIICHHE HKCIEPUMEHTAIbHBIX 3aJa4 10 TeMe
«Pacno3HaBaHue MIaCTMAcC U BOJIOKOHY.

Pacuérnble 3anaumn.

Haxoxaenue MoneKyJsipHOM (OpMYJIbI OPraHMYECKOro COEAMHEHUS IO
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHHUE
MOJICKYJISIpHOM (DOPMYJIBI OPraHUYECKOTO COEIUHEHMsS 10 Macce (00bEMY)
MPOAYKTOB CropaHus, MO KOJMYECTBY BelIecTBa (Macce, 00bEMY) MPOAYKTOB
peakuuu W/WIM HCXOJHBIX BEIIECTB, YCTaHOBJIEHHE CTPYKTYPHOU (QOpPMYJIbI
OpPraHUYEeCKOTO BEIIeCTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB MJIM CIIOCOOOB
[OJIyY€HUSs], ONPEJECIECHNUE 0IHM BbIXOAA MPOAYKTA PEAKIUH OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peasmzannss MeXNpeIMETHBIX CBA3C€H NPU H3YYEHUM OPraHUYECKOU
xumuu B 10 Kiacce OCYHIECTBIIIETCS 4Yepe3 HCIOJIb30BAHHME KaK OOIIMX



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

OOmue ecTeCTBEHHO-HAayuYHble TIOHATHA: SBJICHHME, HAy4HbId (aKT,
TUIOTE3a, TEOPHsl, 3aKOH, aHAIMW3, CHUHTE3, KiacCU(puKauus, HaOIIOAEeHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICIINPOBAHUE.

®uzuka: Marepusi, aToM, D>JEKTPOH, MPOTOH, HEWUTPOH, MOJEKYyJa,
HSHEPreTUUECKU YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUECKHUE BEIMYMHBI, €AUHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTrus,
Mmacca.

buonorusi: knetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIMU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBINA U TeTepOTPO(HBIN TUI MUTAHUS, OPOKEHHE,
¢oTocuHTE3, IBIXaHUE, OCJIKH, YTJIEBOJbI, KHUPbI, HYKICHUHOBBIE KHUCIOTHI,
(bepMEHTHI.

['eorpadusi: mone3Hpie HCKOMAEMbI€, TOIINBO.

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

11 KITACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuueckue 0CHOBbI XMMMH.

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-amemenThI). PacnpenencHue 3JEKTPOHOB MO aTOMHBIM
opOuTansiM. JNEKTPOHHbIE KOH(MUTYpallud aTOMOB DJIEMEHTOB TMEPBOTO—
4eTBEPTOTO MEPUOIOB B OCHOBHOM M BO30YKJIEHHOM COCTOSTHUU, DJICKTPOHHBIC
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEIIHHOCTD.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XHUMHYECKUX
snementoB  J[.MI. MenneneeBa. CBsi3b  NEPUOJUYECKOTO  3aKOHA U
[Teppoanveckol CUCTEMBI XMMHUYECKHX 3JIEMEHTOB C COBPEMEHHOW TEOpPHUEHN
CTPOEHUSI AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHYECKUX
AJIEMEHTOB W 00pa3yeMbIX UMHU MPOCTHIX U CJIOXKHBIX BEIIECTB IO TrpymnmnaM u
nepuojiaM. 3HaueHue rnepuoandeckoro 3akona /.M. Menaeneesa.

XuMHudecKkast CBSI3b. BuIbl XMMHYECKOW CBSA3M: KOBaJICHTHas, HOHHAas,
MeTayumaeckas. Mexann3mbl 00pa30BaHMs KOBAJCHTHOW CBSI3U: OOMEHHBIA U
JOHOPHO-AaKIENTOPHBIM.  ODHepruss M JiuHa  CBsA3U.  [lodsipHOCT®,



HANpPaBJICHHOCTh W HACHIIIAEMOCTh KOBAJICHTHOM CBsi3U. KparTHble CBs3M.
BonoponHas cBa3b. MeXMONEKYIISIPHBIE B3aUMOIECHCTBHS.

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

[IpencraBieHne 0 KOMIUIEKCHBIX coeluHEHUsX. COCTaB KOMILIEKCHOTO
HOHA:  KOMIUIEKcOoOoOpa3oBareilb,  JIMTAHIbl.  3HAY€HUE  KOMILUIEKCHBIX
coenuHeHuu. [loHATHE O KOOPAMHAIIMOHHON XUMUH.

BemecrBa MOJEKYJSIPHOTO Y HEMOJIEKYJIIPDHOTO  CTpOEHHMs. THIb
KPUCTAUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsiTue o qucnepcHbIX cucteMax. Mctuanaeie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHIIEHTpAIIMU PaCTBOPOB:
MaccoBasl 10JIs1 BEIIECTBA B PACTBOPE, MOJIApHAsl KOHIEHTpauus. HaceleHHbIe
Y HEHACBILIICHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucraoruaparsl.

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

Knaccudukanus  XuMUYECKUX  peakIuid B HEOPraHWYECKOH W
OPraHMYECKON XMMHH. 3aKOH COXPAHEHUS MAaCChl BEIIECTB; 3aKOH COXPAHEHUS
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 kaTaau3aTopsl.

OOpatumble U HeoOpaTUMbIE pEAKIUU. XHUMHYECKOE paBHOBECHE.
Koncranta xumMuueckoro paBHOBecHs. DaKTOpbI, BIMSIONIME HA TMOJIOKECHHUE
XMMHUYECKOTO PAaBHOBECHS: TEMIIEPATypPa, IABJICHUE U KOHLIEHTPALUU BEUIECTB,
yyacTByromumx B peakunu. [Ipuanun Jle [larense.

OnekTpoiutuueckas aucconuanus. CUIIbHBIE U CJIa0ble JJICKTPOJIUTHI.
Crenens auccounanuu. Cpena BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpasbHas,
menoyHas. Bopopoansiii mokasarenbs (PH) pactBopa. T'maponus cosneit.
Peaxiiuu nonHoro oomeHa.

OKUCIUTETbHO-BOCCTAHOBUTENbHBIE  peakiunu. (CTeneHb OKUCIIEHUS.
Oxkucnurenb U BOCCTAaHOBUTENb. [IpoOlIECCh OKHCIIEHUS U BOCCTAHOBJICHUS.
Baxneiiiine OKUCIUTENN M BOCCTAHOBHUTENU. MeTOH 3JEKTPOHHOro OajaHca.
DJIEKTPOJIU3 pACTBOPOB U PACIIABOB BEILIECTB.

OKCIepUMEHTaIbHbIE METOAbl M3Y4YEHHUsI BEIIECTB M UX MPEBPAIICHUI:
pa3loKEeHWE MNEPOKCHAA BOJIOPOAA B MPHUCYTCTBUM KaTajau3aTopa, MOIEIU
KPUCTAJUIMYECKUX  PEHIETOK, IMPOBEJCHHE peaKud HOHHOTO OOMeHa,



OTPENICJICHUE CPEJIbl PACTBOPOB C MOMOIIBIO UHAUKATOPOB, U3YUEHUE BIIMSHUS
pa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOW pEaKIMU W TOJIOKEHUE
XUMHAYECKOTO PABHOBECHSI.

Heopranunuyeckasi Xumusi.

[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. Ionydenue, ¢puznueckue U XUMHUYECKUE CBOMCTBA: PEAKIIUU C
METa/UlaMAd W HEMETaJUlaMH, BOCCTAHOBHUTEIBbHBIE CBOMCTBA. [ 'WMIOpUIBL.
TonnMBHBIE ATIEMEHTHI.

["anorensl. HaxoxaeHnue B npupojie, CrocoObl moayyeHus, Gu3nueckue u
XAUMUYECKUE CBOMCTBA. ["anorenoBOIOPOIBL. Baxuenmue
KUCJIOPOJACO/IepKaIlue  COeAUMHEHUs  rajoreHoB.  JlabopatopHeie
MIPOMBIILICHHBIE CTIOCOOBI MOJy4eHUs rajoreHoB. [I[puMeHeHre rajJoreHoB U ux
COCIMHECHUMU.

Kucnopon, o3o0H. JlaboparopHbie U MPOMBIIIIEHHBIE CTIOCOOBI MOTYyYEeHUS
Kuciopoaa. Pu3ndYeckne U XMMUYECKUE CBOMCTBA U MPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUIbI U IEPOKCUIBI.

Cepa. HaxoxneHue B TpuUpoje, CHOCOOBI TMOdyudeHHs, (U3UYECKHE U
xuMuueckue cBoiictBa. CepoBomopon, cyinbduasl. Oxcua cepbi(1V), oxcun
cepoi(VI). Cepuucras u cepHas KHUCIOTHI U UX coju. OCOOCHHOCTH CBOMCTB
CEpHOU KUCIIOTHI. [IpruMeHeHune cepbl U €€ COeTMHEHNM.

A3zor. HaxoxneHue B mnpupone, CrnocoObl NOJy4YeHHs, (PU3NYECKHE U
XMMHUYECKUE CBOMCTBA. AMMMAaK, HUTpUIbl. OKcuIbl a3oTta. A30THCTasT M
a30THAs KHUCIOTBI U WX coidu. OCOOEHHOCTH CBOWCTB a30THOM KHCIIOTHI.
[IpumeneHre a30Ta ¥ €ro COeIMHEHUN. A30THBIE YI00pEHUSI.

®docdop. Haxoxaenue B mpupojie, CriocoObl MoaydeHus, GUusndeckue u
xuMuueckue cBoiictBa. @ochuasl u dochun. Oxcunbl dhochopa, dhochopHas
kuciora u e€ conu. [lpumenenne dochopa u ero coequnenuit. docdopHbie
yA00peHusl.

VYrinepon, HaxoXIeHHWE B TpUpPOAE. AJUIOTPOMHBIC MOAUGBUKAIIIH.
duznyeckue W XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaom. Oxcun yraepoaa(ll), okcun yrinepona(lV), yronpHas kuciora u eé
cosii. AKTUBUPOBAHHBIN Yok, agacopomus. Dymiepensl, rpaden, yraepoaHbie
HaHOTPYyOKHU. [IpumeHeHne TpOCTHIX BEMIECTB, OOPA30BAHHBIX YTJIEPOJAOM, U
€ro COeAMHCHUM.



Kpemunii. Haxoxnenue B mpupoze, ciocoObl MoaydeHus1, (pusndeckue u
xumuyeckue corctea. Okeua kpemuus(1V), kpeMHUEBass KUCIIOTa, CHIIMKATHI.
[IpumeHeHne KpeMHHUS U ero coearHeHud. CTEKNOo, €ro IOJyYEHUE, BHJIbI
CTEKIJIA.

[Tomoxenne w™etamioB B llepuonnuecko CUCTEME XHMUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHUS dJCKTPOHHBIX 00OJOYEK aTOMOB
MmeTtaioB. O6mue ¢puznueckre cBOCTBa MeTaioB. [[pumMeHeHne MeTamioB B
ObITy U TexHUKe. CIUIaBbl METAJUIOB.

DNEeKTPOXUMHUECKUIN psii HampspkeHuM MerauioB. OO0mme crocoObl
MOJTy4YEHUSA METaJIOB: TUIPOMETAILTYPIus, MUPOMETAJUTYPIHs,
anexkTpoMetaityprus. [lonstue o xoppo3uu MetamioB. CrocoObl 3alllUThl OT
KOPPO3UHU.

O6mas xapakrepuctuka metamioB |A-rpynmnsl [leproaudyeckoil cucTeMsl
XUMUYECKUX DJJeMeHTOB. Harpuii u Kanmil: mnonydenue, (QU3NYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHNE MPOCTHIX BENIECTB U UX COCAUHECHUMN.

O6mas xapakrepuctuka MetaiuioB ||A-rpynmnsl [lepuoauueckoil cucteMsl
XUMUYECKUX DJIEMEHTOB. Marnuii u KajbIUi: MoJydeHue, (Ppu3nyeckue u
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE IMPOCTHIX BEIIECTB U HUX COCIAUHEHHM.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AmoMuHMI: TIONydeHHe, (U3MYecKHue U = XUMHUYECKHE CBOWCTBA,
IPUMEHEHUE TMPOCTOTO BEIIECTBA M €0 COCAMHEHH. AMQOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMILIEKCHI AIIFOMUHHSL.

OO6mrast xapakTepuUCTHKa MeTa/uioB To0ouHbIX moarpynn (b-rpymm)
[Teproanyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

DU3NYECKUE U XMMUYECKUE CBOMCTBA XpOMa U €ro coenruHeHnl. OKCUIbI
u ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u nuxpomarsl, Ux
OKHUCIIUTEIIbHBIEC CBOMCTBA. [loyUeHne u npuMeHeHne Xpoma.

OU3NYECKME U XUMHUYECKME CBOMCTBA MApraHUa M €ro COCIUHECHUU.
Baxneitine coenunenus wmapranua(ll), wmapranua(lV), wmapranna(VI) u
mapranua(VIl). [lepmanranat kanusi, €ro OKUCIUTENIbHbIE CBONCTBA.

Ou3nyecKkne M XHUMHUYECKHME CBOMCTBA JKEJIE€3a M €ro COCIUHEHH.
Oxkcupnpl, rugpokcuasl u conu xenesa(ll) um xeneza(lll). Ilomyuenuwe wu
IIPUMEHEHHUE KEJIE3a U €r0 CILIABOB.

DU3NYECKME U XUMUYECKUE CBOMCTBA MEAU U €€ coequHeHun. [lonyuenne
Y IPUMEHEHUE MEIU U €€ COCTMHEHUM.

[{uuk: momydeHue, pu3nUecKrue U XUMHYECKHUE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHUJa W THUAPOKCHAA IIMHKA, THUAPOKCOKOMIUIEKCHI IIMHKA.
[IppuMeHeHne IMHKA U €T0 COSIMHEHUM.



OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUS BEIIECTB W UX MPEBpaIllCHUN:
H3ydeHue oOpas3IoB HEMETAJUIOB, TOPeHHUE cephl, Pocdopa, xkenesa, MarHus B
KHUCIIOPOJIe, U3yUYEHHE KOJUIEKIUU «MeTalibl M CIUIaBbD), B3aUMOJICUCTBHE
HICJIOYHBIX W IICJIOYHO3EMEIbHBIX METaUIOB C  BOJOM  (BO3MOXHO
WCIIOJB30BaHME BHUACOMATEPUATIOB), B3aUMOJACHCTBHE IIMHKAa W JKele3a C
pacTBOpaMH KHUCJIOT U HIEJIOUYeH, KAaUeCTBEHHbIC PEaKIMM Ha HEOPraHUYECKHUE
AHUOHBI, KAaTUOH BOJOPOJAa M KAaTHOHBI METAJUIOB, B3aUMOJICUCTBHE
TUAPOKCUJIOB AIIOMUHUS U IIUHKA C pacTBOpaMU KUCIOT U LIEJN0YEH, perieHue
AKCIEPUMEHTANIbHBIX 3aJ1a4d 1o TeMaMm «l anorens», «Cepa U €€ COeIMHEHUS»,
«A3zor u Qochop U uX coeauHEHUs», «MeTamibl TJIABHBIX MOATPYII,
«MeTasibl TOOOYHBIX TOATPYTIID.

XUMHUSA U KU3Hb.

Ponp xumum B obOecriedeHMHM YCTOWYMBOTO pa3BUTHUS YEIOBEUYECTBA.
[TonsTe 0 Hay4yHBIX METOJaX TO3HAHMS U METOJOJIOTUM HAYyYHOTO
HCCIICIOBAHMUS. Hayunrbie MPUHIIUATIBI OpraHu3ald  XUMHUYECKOTo
pou3BoJicTBa. [IpOMBINIIEHHBIE CIIOCOOBI MOJIYYEHUs Ba)KHEUINIMX BEIIECTB
(Ha nmpuMepe NPOU3BOACTBA aMMHMAaKa, CEPHOW KHUCIOThI, METaHOJA).
[IpombliliieHHBIE CHOCOOBI MOJMYYEHHUS METAUIOB U CIUIABOB. XUMHYECKOE
3arps3HEHUE OKpY’KalIIeld cpeabl M €ro mnocheiactBus. Ponb Xumuu B
o0ecrieYeHUr IHEPreTHIECKON 0€30MacHOCTH.

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

XuMUSs MUIIHA: OCHOBHBIE KOMIIOHEHTBHI, MUILEBbIC 100aBKU. Pojib XUMuu B
obecrieyeHuu MUILEeBOM 0€30MacHOCTH.

Kocmernueckne n mapdromepusie cpenctBa. beitoBas xumus. [IpaBuia
0€30macHOr0 HMCMOJB30BAHMS TPEMapaToB OBITOBOM XWMHHM B TIOBCEIHEBHOM
KU3ZHHU.

XuMHUST B CTPOUTEIBCTBE: BAXHEWINHME CTPOUTEIBHBIE MaTepHaIbl
(1ieMeHT, 6eToH).

Xumusi B CEIbCKOM Xo3siicTBe. OpraHvdeckue W MHUHEPAJIbHbBIC
yaoOpeHus.

CoBpemeHHbIe KOHCTPYKIITMOHHBIE MaTepUasbl, KPACKH, CTEKIIO, KEpaMHUKA.
Marepuainsl a1 31eKTpoHUKU. HanotexHonoruu.

Pacuérnble 3anaumn.

Pacuértbl: Macchl BellecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, MACCe WM O00BEMY OJHOTO M3 YUYACTBYIOIIUX B PEAKIIMU BEIICCTB,
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 PAacTBOpa C ONPEACIEHHOU
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
HEOpraHW4ecKol XuMuU B 11 Kiacce OCyIEeCTBIAECTCS 4e€pe3 HUCIOJIb30BAHUE
KaK OOINMMX €CTeCTBEHHO-HAyYHBIX ITOHSATHUM, TaK M TOHATHH, TPHUHSATHIX B
OTAEIBHBIX MTPEAMETAX €CTECTBEHHO-HAYYHOTO HUKJIA.

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

®dusuka: marepusi, MHUKPOMHpP, MAaKpOMHUpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HWOH, W30TOIbI, pPAJAHUOAKTUBHOCTb, MOJIEKYJa, HSHEPreTHUYECKUI
YpOBEHb, BENIECTBO, TEIO0, OO0BEM, arperaTHO€ COCTOSIHUE BEIECTBA,
UJeadbHbId Ta3, (PU3NUECKHWE BEIMYMHBI, CIWHMIIBI H3MEPEHUs, CKOPOCTh,
SHEpPTus, Macca.

buonorusi: knetka, opraHusMm, s3KocucTtema, Ouocdepa, MeTabOIU3M,
MaKpoO- U MHUKPOAJIEMEHTHI, OCIKH, KUPBI, YTIEBObI, HYKJICEUHOBBIC KHUCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTHUU B SKOCHUCTEMAX.

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

TexHonorus: XUMHYECKas MPOMBIIIJIEHHOCTb, METaJLTyprus,
CTPOUTEIIBHBIE MaTEPUAIIbI, CEIBbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MHUILECBAS
MIPOMBIIJICHHOCTh, (papMalleBTHUYCCKAsI IPOMBIIIJICHHOCTh, IPOU3BOJICTBO
KOCMETHYECKUX IPENapaToB, MPOU3BOACTBO KOHCTPYKLIHMOHHBIX MaTE€pHUasOB,
3JIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOTPAMMBI 110
XM HA VIUJIVBJIEHHOM VYPOBHE CPEIAHEI'O OBLIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHCTEMHO-ACSITEIBHOCTHBIM TIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MpeaMeTa « XUMUsD» Ha YPOBHE CPETHETO
obOmero 00pa3oBaHMsI BBIJICICHBI CJACAYIOMNAE COCTABJISAIONINE: OCO3HAHHE
00yJalOIMMMHUCI POCCUHUCKOW TIpa)kAaHCKOW HWJICHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CaMOCTOSATEIIBHOCTM W CAMOOIPEICICHUIO;  HAIHYHE
MOTHUBAaIlUM K OOYYEHMIO; TOTOBHOCTH M CIOCOOHOCTH OOyYaroIIMXCs
PYKOBOJICTBOBAThCSl TPHUHATHIMH B OOIIECTBE TMpaBWJIaMH H  HOPMaMu
MOBEJICHUSI; HAIMYKE MTPABOCO3HAHUS, IKOJOTHYECKON KYIbTYPhI; CIIOCOOHOCTH
CTaBUTh 11U U CTPOUTH )KU3HCHHBIC TIAHBI.

JIngHOCTHBIE PE3YyJbTAaThl OCBOCHHS MpEIMeTa «XHUMHS» OTpPakaroT
c(hOPMHPOBAHHOCTh ONBITA TIO3HABATEIHLHOW W TMPAKTUYCCKON IeATEIHLHOCTH
00ydJaronmxcst B MPOIECCe pean3aii 00pa3oBaTEIbHON IEATeILHOCTH.

JIngHOCTHBIE PE3yJbTAaThl OCBOCHHS MpeIMeTa «XHUMHS» OTPaKaroT
c(hOpPMHUPOBAHHOCTh OTIBITA IO3HABATEIBLHONW M TPAKTHUYECKON JeATCIbHOCTH
00yJarommxcs B MpoLecCce peann3aiui 00pa3oBaTebHON IESITEILHOCTH, B TOM
YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

OCO3HaHMS  OOyYaIOIMMHCSA CBOMX  KOHCTUTYIIMOHHBIX TIpaB |
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY M IPABOIIOPSJIKY;

IIPEJICTABIICHUS O COIMANBHBIX HOPMax M TPaBWIaX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH JEATCIBPHOCTH IIPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYCOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB,;

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

2) NaTPUOTHYECKOT0 BOCTIUTAHMS :

IIEHHOCTHOTO OTHOIICHWS K HWCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTE€YECTBEHHON XUMHH;

YBOKEHHS K IMPOIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTUUECKOTO
MPUIOKEHHUST XUMHH, OCO3HAHHUS TOTO, YTO JIaHHBbIE HAYKH €CTh pe3yJbTar



JUINTEJIbHBIX HAOJIOACHUI, KpPONOTIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

UHTEpeca W MO3HABaTEIbHBIX MOTHUBOB B IOJYYEHUU U MOCIEIYIOEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTYallud, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSIMU, U IPUHAMATHh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACH HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJIEHUE U MOCTYIKA CBOMX TOBAPUUIEH C
NO3ULMKA HPABCTBEHHBIX W TIPABOBBIX HOPM M C Y4YETOM OCO3HAHMS
NOCJIEICTBUN ITOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSl I1IEHHOCTEW 370poBOro u 0Oe3omacHoro o0pa3a >KHU3HHU,
HE00XOJAMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHrs TpaBuil 0e30mMacHOro0 OOpallleHUus C BEIIeCTBaMH B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYJIOBOM JAEATEIBbHOCTH;

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

OCO3HaHUSl  MOCJIEACTBUM W HENPUATHS  BPEIHBIX  IPHUBBIYEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEA0BATEIbCKOM
JeSATETLHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHX BHJAX
NEeSTENbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE Y4YacTHE€ B PELIEHWU MPAKTHUYECKUX 3a]1ay
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 TpyHdy, JIOIAM Tpyla U pe3ylbTaram TPYyIOBOH
NEeSTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHIWBUIYaIbHOW TPaeKTOPUU
oOpasoBanusi, Oyaymieil mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C yY4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
U TIOTpeOHOCTEM 00I1IeCTBa,



6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU LEJIECOO0PA3HOr0 OTHOLICHUS K NPHUPOAEC KaK MCTOYHHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHUMAaHUS TI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MpOoOseM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HaHMSI HEOOXOJUMOCTH HCMOJb30BAHUS JNOCTHKEHUN XUMUU IS
pELIEHUs BOIPOCOB PAMOHAIIBHOTO NPUPOAOTNOJIb30BAHHS;

AKTUBHOI'O HENPUATUS JEUCTBUM, NPUHOCAUIUMX BPEA OKpYKaroUeil
IPUPOIAHON CpeJie, YMEHHUS IPOTrHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JCHUCTBUM U MPEIOTBPAIATh UX;

HaJU4Msl PA3BUTOrO  SKOJOTMYECKOrO  MBIIUIEHUS, HKOJIOTHYECKON
KYyJbTYpPbI, OIbITA JEITEIBHOCTH SKOJOTHMYECKON HAMPABICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCA UMHU B MO3HABATEIbHON, KOMMYHUKATUBHON U COLIUATIBHOMN
MPaKTUKE, CIOCOOHOCTHM W YMEHHUS aKTHUBHO MPOTUBOCTOATH HJICOJIOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 IMO3HAHMS:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAyKW U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeUU(PUKH XUMHM KakK HayKH, OCO3HaHUs €€ poju B
dbopMUpPOBAHUU PAIMOHATIEHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUM 1I€JIOCTHOTO
IPEICTaBIICHUS 00 OKPYXAIOIEeM MUPE KaK O €TMHCTBE NMPUPOJIbI M YETIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHUU MPOoOJIeM COXpaHECHUS
IPUPOJIHOTO PAaBHOBECHS;

yOeXKJIEHHOCTH B 0COOOM 3HAYMMOCTUM XUMHUHU JJiI COBPEMEHHOH
HUBWIM3ALMKU: B €€ T'yMaHHCTHUUECKON HAmNpaBJICHHOCTH M Ba)XXHOW poOJIM B
CO37JaHUU HOBOW 0a3bl MaTEPHAIBHOW KYJIbTYpPbl, B PEUICHUU TJIO0ATHHBIX
Mpo0JIeM yCTOMYMBOTO Pa3BUTHS UEJIOBEUYECTBA — CHIPHEBOMW, YHEPTETHUECKOM,
NUIIEBOM M DKOJOTMYECKONM O€30MacHOCTU, B Pa3BUTUU  MEAMIIUHBI,
o0ecreyeHnn yCI0BUM YCHEIIHOTO TPyAa U SKOJIOTUYECKH KOM(POPTHOMN KU3HU
Ka)kJI0TO YJICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHUMAHHUSI CYIIHOCTH METOJ0B
MO3HAHUS, WCIOJL3YyEeMbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJIydyaeMble 3HAHUS JUIs aHajdu3a M OOBSCHEHHS SIBJIICHUM
OKPY>KalolIEr0 MHUpa U MPOUCXOAAIIMX B HEM HM3MEHEHUN, YMEHHS [€7aTh
00OCHOBaHHBbIE 3aKIIOUYEHHUS HAa OCHOBE HAy4YHBIX (DaKTOB M HMEIOIIMXCS
JAHHBIX C [EJIbIO MOJYYEeHUS] JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XUMUYECKHE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHbBIX 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);

YHUBEpPCAIbHbBIC y4eOHbIe JEeUCTBUSA (mo3HaBaTeIbHBIC,
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
y4eOHBIMH  T1O3HABATEJIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJISITUBHBIMU
JNIEUCTBUAMU.

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
JNOCTHKEHHSI, COOTHOCHUTBH PpE3YyJIbTAaThl JACSATEIBHOCTH C IOCTaBJICHHBIMU
LEISIMU;

WCIIOJIB30BaTh IIPU OCBOCHUN 3HAHUU NMPUEMBI JOTHUUECKOTO MBIIUICHUS:
BBIJIEJISITh XapaKTEPHbIE IPU3HAKK MMOHATUN M YCTAHABIMBATH UX B3aUMOCBS3b,



HCIIOJIH30BaTh COOTBETCTBYIOIINE TIOHITHS 1711 OOBSICHEHUS OT/ICIBHBIX (DAKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAaHUA M KPUTEPUHM I KiIacCU(UKAIMU BEIIECTB H
XUMHYECKUX PEAKLIN;

YCTaHABIMBATh MNPUYUHHO-CJICICTBEHHBIE CBS3M MEXIYy HW3y4YaeMbIMU
SIBJICHUSIMU;

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

NPUMEHATh B MPOIECCE TO3HAHMS  HUCMOJb3yeMble B  XUMHUU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oOBBIBATh  MOJCIBHBIC
NPEACTAaBIICHUS — XUMHUYECKMM 3HAK (CHUMBOJI) DJIEMEHTa, XHUMHUYECKas
dbopmyrna, ypaBHEHHE XHUMHYECKOM pEaklud — TpPU PEIICHUH Y4EOHBIX
MO3HABATEJbHBIX W MPAKTUYECKUX 3aj]lay, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MIPEJCTABIICHUS JIJI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YUaeMbIX BEILECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIQJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHMS BEILECTB U XUMHUYECKHUX
pEeaKNiL;

dbopmynupoBaTh LEIM W  3aJayd  HMCCJIEJAOBAHUSA, UCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbHO C(POPMYJIMPOBAHHBIE BOIPOCHl B KadeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIaJICTh HABBIKAMHU CaAMOCTOSITEJIBHOTO TUTAHUPOBAHUS W MPOBEACHUS
YYEHUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HaOII0aTh 3a
XOJIOM TIPOIIECCa, CAMOCTOSITEIbHO  IMPOTHO3UPOBATH €ro  Pe3ysbTarT,
dbopmynupoBath 000OIIEHNS ¥ BBIBOJBI OTHOCHUTEIHHO JIOCTOBEPHOCTHU
pPe3yJIbTaTOB UCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTb OMNbIT YYEHUYECKOW MCCIeNOBATENbCKOW M MPOEKTHOU
JESATETLHOCTH, TPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PELICHUS] MPAKTUYECKUX 3a]lady, MPUMEHEHHIO Pa3JIMYHbIX
METOI0B TTO3HAHMSI.

3) paboTa ¢ nunpopmanueii:

OpUEHTHUPOBATLCS B PA3NMYHBIX HWCTOYHHMKAX WHpopManuu (HAydHO-
MOMYJISIPHAsT JINTEpaTypa XHUMHYECKOTO COJEp)KaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl UHTepHETa), aHATM3UPOBaTh HH(POPMAIIUIO PA3IUIHBIX BUIOB U (popm



MPEACTABICHUS,  KPUTHYECKH  OICHWBAaTh €€  JOCTOBEPHOCTh |
HETIPOTHBOPEYNBOCTH;

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

MprUOOpeTaTh OMBIT UCIOJIB30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (GOpMYy TMpPEICTaBICHUS
uHpopmaIuu (cxeMol, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

WCIIOJIB30BaTh HAYYHBIM S3BIK B KAaueCTBE CpEICTBa MpH padoTe C
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpEAMETHbIE (pU3NUecKhe u
MaTEeMaTU4YeCKUe) 3HAKM W CHUMBOJBL,  GopMysbl, aOOpeBUATYpHI,
HOMEHKJIATYpYy;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKNC CPCACTBA HATIAAHOCTH.

KoMMyHuKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE JeHCTBUSA:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYX IaeMOil TEMBI B X0JIe JHaJiora
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 AKCIEPUMEHTa, TMPAKTUYECKOW paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEILECTB, pealn3aluy y4eOHOTO MPOEKTa,
u GOpMYyJIMpPOBaTh BBIBOJABI MO pe3yJibTaTaM MPOBEAEHHBIX HCCIEIOBAHUM
MyTEM COTJIaCOBAHMS TO3UIUH B X0/ O0CYKICHUS 1 0OMEHA MHEHUSIMU.

PeryisiTuBHBIC YHUBEpCAJIbHbIC YUeOHbIC 1eiiCTBHSA:

CaMOCTOSITENIbHO TUJIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATENIbHYIO
JesITeIbHOCTD, ONpeAessis e€ LeNd W 3aJauyd, KOHTPOJIUPOBATb M 1O Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh IMpelaraéMblil alropuTM JAEUCTBUI Ipu
BBITIOJTHEHUH Y4E€OHBIX M HMCCIEA0BAaTENbCKUX 3a]ad, BbIOMpaTh HauOoliee
s dekTuBHBIN cOocO0 UX pemieHusi 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 JESTENBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS U NMPUMEHEHUIO 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 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «Opranudeckas XuMHs)
OTPaXKaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUN: O MECTE€ M 3HAYCHUU OPTaHUYECKON
XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ pOJIi B 00ECIEYECHUN YCTONYHBOTO
Pa3BUTHS Y€JIOBEUECTBA B PEIICHUU MPOOJIEM IKOJIOTHYECKOM, YHEPTeTUIECKOM
W TuieBod O0€30MacHOCTU, B Pa3BUTHUM MEIUIIMHBI, CO3JaHUM HOBBIX
MaTepUalioB, HOBBIX MCTOYHHMKOB HSHEPIHH, B OOECIECUECHHM PAIMOHAIBHOTO
MIPUPOJIOTIOIL30BaHusI, B (DPOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJIOBeKa, a TaKkKe HDKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3710POBBIO U IPUPOAHOMN CpELE;

BJIAJICHUE CHUCTEMOM XUMHMYECKMX 3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATralOIIME TOHITUA — XUMHUYECKHM DJIEMEHT, aToM, SIpO0 |
SJIEKTPOHHAs 000j0YKa aroma, S-, P-, d-aTOMHBIE OpPOWMTANIM, OCHOBHOE H
BO30YX/IEHHOE COCTOSIHUS aToMa, THUOpPUAM3aIMs aTOMHBIX OpOWTajel, HWOH,
MOJIEKYyJia, BAJIEHTHOCTb, 3JJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCJICHUS,
XUMUYECKasi CBA3b, MOJb, MOJSIpHAash macca, MOJSIPHBIA OOBEM, YIIIEpOAHBIN
ckeyner, (yHKIMOHAJbHAs TPYINa, paauKald, CTPYKTYpHbIE (QOPMYJIbI
(pa3BEpHYThIE, COKpalI€HHBbIE, CKEJIETHBIE), W30MEPUS CTPYKTypHass U
MPOCTPAHCTBEHHAs (T€OMETpHUUECKas, ONITUYECKAs ), U30MEPHI, TOMOJIOTUMYECKUIA
psAll, TOMOJIOTH, YTJIEBOAOPObI, KUCIOPOA- U a30TCOAECPKALIME OPraHUYECKUe
COCMHEHUSA, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHbBIE
COCIMHEHHUs; TEOpHUH, 3aKkoHbl (repuoauyeckuit 3akoH [[. U. Menneneena,
TEOpUSsl CTPOEHUsI opraHnyeckux Bemects A. M. ByTiiepoBa, 3ak0OH cOXpaHEHUs
MACChI BELIECTB, 3aKOH COXPAaHEHUS U MPEBPAILCHUS YHEPTUU IPU XUMUYECKUX



peakumsx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHHUS, JIEKAIIME B OCHOBE NMOHMMAaHUS NMPUYMHHOCTH U
CUCTEMHOCTHM XHMHMYECKUX SBJIICHMM; TPEICTABICHUS O MEXAHU3MaxX
XUMHUYECKUX peakuuu, TEPMOIMHAMHUYECKHUX " KMHETUYECKUX
3aKOHOMEPHOCTSX HMX MPOTEKaHUs, O B3aMMHOM BJIMSHUM AaTOMOB M TpynI
aTOMOB B MOJIEKyJiaX (MHAYKTUBHBIN U ME30MEPHBIN 3(pPeKThl, opueHTaHTHI | 1
Il pona); ¢akrosornyeckue CBEIAEHHsSI O CBOICTBaX, COCTaBe, MOJYYEHUU U
0€30M1aCHOM HCIIOJIb30BAHUM BaXHEHMIIMX OPraHMYECKUX BEIIECTB B OBITY U
NPAaKTUYECKON  JESATeIbHOCTH YeJOBEKa, OOIMMX HAyuYHBIX MPUHIMIIAX
XUMUYECKOTO TPOU3BOACTBA (Ha MpUMEpe MPOU3BOACTBA METAHOJIA,
nepepadoTKu HEPTH);

c(OpPMUPOBAHHOCTh YMEHHUI: BBIABIIATH XapaKTEPHbIE MPU3HAKU MOHITHUMH,
YCTaHaBJIMBaTh MX B3aUMOCB3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHE IOHITHS
IIPU OMHUCAHUM COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCIMHEHHIA;

c(hOpMHUPOBAHHOCTh YMEHUIA:

HCIIOJIb30BaTh XUMHYECKYI0 CUMBOJIUKY Ul COCTaBJICHUS! MOJIEKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTBHIX, COKpAIIEHHBIX M CKEJIETHBIX) (popmyn
OpraHUYECKHUX BEIIECTB;

COCTABJISITh ypPABHEHUS XWMUYECKHX pEaKIUil U pacKpblBaTb UX
CYIIHOCTh:  OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUH  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHca 3TUX peakuil, peakiuil HOHHOro oOMeHa
IyTEM COCTABJICHUS X MOJHBIX U COKPAILIEHHBIX HOHHBIX YPABHEHUM;

U3rOTABIMBATh  MOJEIM  MOJIEKYJ] OPraHWYECKHX  BELIECTB  JJIA
WJUTIOCTPALIMKM UX XMMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh  YMEHUM: yCTaHaBIMBaTh  IMPUHAJIEKHOCTh
M3YUYEHHBIX OpPraHMYEeCKHX BEIIECTB II0 HX COCTaBy H CTPOEHHUI0 K
ompenenéHHOMY KJacCy/Tpymlie COCIMHECHHM, JaBaTh WM Ha3BaHUA TIO0
cucrtematuyeckor Homenkiatype (IUPAC) wu mnpuBoauTh TpUBHAIIBHBIE
Ha3BaHUS JJIsl OTIENbHBIX MPEJICTABUTENECH OPraHMYECKHX BEIIECTB (ATHUJIEH,
alEeTWICH, TOJYOJd, TJIUUEPUH, OSTWICHIVIMKOIb, (eHon, Gdopmanbaeru,
aueTanbAeruy, aleToH, MypaBbHHAasI KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEApUHOBAS,
OJIEMHOBAsI, MAJIbMUTUHOBAsI KUCJIOTHI, TJIMIUH, aJaHUH, MalbTo3a, (QPYyKTO3a,
AHWJIVH, TUBUHWII, U30IIPEH, XJIOPONPEH, CTUPOI U JIPyTHUE);

C()OPMUPOBAHHOCTb YMEHHUS OIpPENEIATh BHMJ XMMHYECKOH CBSI3U B
OpraHUYEeCKUX COEAUHEHUSAX (KOBAJIEHTHAs M HOHHAs CBSA3b, G- M T-CBA3b,
BOJIOPOJIHAS CBSI3b);



c(hOpPMHUPOBAHHOCTh YMEHHSI TPUMEHATH TIOJOKEHUS TEOPUH CTPOCHHUSI
oprannueckux BeniectB A. M. BytiepoBa 1y OOBACHEHUS 3aBUCHUMOCTU
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS,

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTpPOEHUE,
du3nUecKue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3TMYHBIX
KJIACCOB ~ OpPraHMYECKMX BEIIECTB: AQJIKAHOB, IMKJIOAJKAHOB, aJIKCHOB,
aJIKaJINCHOB, AJIKWHOB, apOMaTUYECKUX YTJIIEBOJIOPOOB, CIIUPTOB, albICTHIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIIOXHBIX 3(QUPOB, XHUPOB,
HUTPOCOCIMHEHUN U aMHUHOB, aMUHOKHUCJIOT, OCJIKOB, yIiIeBOJ0OB (MOHO-, IU- U
MOJMCAaXapyuioB), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAY HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUA C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh yYMEHHUs TOATBEPXKIaTh Ha KOHKPETHBIX IIpHUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTU OPraHUYECKUX COCTUHEHUHN
OT KPaTHOCTHU W THUIIa KOBAJEHTHOMN CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSHUS
aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTepru30BaTh HCTOYHUKH
YTJICBOJIOPOJTHOTO CHIPhsl (HE(Th, MPUPOAHBIM Ta3, Yroyib), CIOCOOBI €ro
nepepadOTKU U MPAKTUYECKOE MTPUMEHEHUE TTPOTYKTOB MEPEpabOTKH;

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

chOpPMHUPOBAHHOCTh ~ YMCHHS  INPUMEHATH  OCHOBHBIC  OIEpaIluu
MBICTUTEILHON JEATeIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 000O0IIeHUE,
CUCTEMATHU3alNIO, BBISIBJICHUE MPUUYMHHO-CIEJICTBEHHBIX CBsI3EH — JUIs
M3yYEHUs CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHHM
C TIOHATUSIMU W TIPEJCTABJICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
s 60jiee OCO3HAHHOTO TMOHUMAaHUS CYIIHOCTH MaTepHaIbHOTO €IWHCTBA
MHpa, HCMOJb30BaTh CHUCTEMHBIC 3HAHUS 10 OPraHUYECKONW XUMHUM IS
OOBSCHEHHSI M TIPOTHO3UPOBAHUS SIBIICHHUM, UMEIONIUX E€CTECTBEHHO-HAYUYHYIO
[IpUpoaY;

c(hOPMHUPOBAHHOCTh YMEHUMN: TMPOBOJUTH PACUETHl IO XUMUYECKUM
dbopMyslaM U ypaBHEHUSIM XUMUYECKHUX PEAKIMH C HUCIOJIb30BaHUEM
¢usnueckux BenmuuuH (Macca, OO0BEM Ta30B, KOJWYECTBO BEMIECTBA),
XapaKTepU3yIOIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: PACYEThl IO
HaXOXJEHUI0O XHUMHYECKOW (OPMYJIBI BEIIECTBA MO HW3BECTHBIM MAaCCOBBIM



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

c(hOpPMHPOBAHHOCTh YMEHHI: MPOTHO3MPOBATH, AHAIM3UPOBATH U
OLICHUBAThH C MO3UIUN HKOJOTUYECKON OE30MaCHOCTH MOCIEACTBUS OBITOBOUN U
MIPOU3BOJACTBEHHON JIESITEIBHOCTH 4YEJIOBEKAa, CBSI3aHHON C TepepadOTKOM
BEILIECTB, HCIIOJIb30BaTh IIOJyYEHHbIE 3HAHHUS JUJII NPHUHITHS TPAMOTHBIX
pelieHnit npooJieM B CUTYaIUsIX, CBI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUI: CAMOCTOATENBHO MJIAHUPOBATh U MPOBOAUTD
XUMUYECKUN DKCIEPUMEHT (IOJyYeHHE U M3YyYCHHE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKUUU YIJIEBOJOPOJIOB paA3JIMYHBIX KJIACCOB U
KHCJIOPOJCOIEPKAIINX OPTaHUYECKUX BEIIECTB, PEIICHUE IKCIEPUMEHTATbHBIX
3aJa4 MO PACIO3HABAHUIO OPraHMYECKHUX BEIIECTB) C COOJIIOACHHEM IPABUII
0e30macHOro oOpaleHusi ¢ BEUleCTBaMM U J1TaOOpaTOpHBIM O0OpYAOBaHUEM,
(opMyIMpOBaTh 1€ HCCICAOBAaHUSA, MPEACTABIATh B Pa3IU4YHON (Qopme
pe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUIA:

coOJI0/IaTh MpaBUjia HKOJOTUYECKU 11eTIeCO00Pa3HOTO MOBEACHUS B OBITY
U TPYHOBOM JE€ATEIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3/10pOBbS,
OKPYXaroUerl MPUPOTHON Cpeibl U TOCTHXKEHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHMYECKOTO ACHCTBUS Ha JKHMBBIE OPraHU3MbI
OIPEICTIEHHBIX OPTaHUYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHaAJIM3UPOBATh 11€J1IECO00Pa3HOCTh MPUMEHEHUSI OPraHMYECKHUX BEUIECTB B
MIPOMBIIIVICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh YMEHUU: OCYILIECTBIATH LI€JIECHANIPABICHHBIA MMOUCK
XUMUYECKONM HMH(POpMalUM B Pa3IUYHbIX HMCTOYHMKAX (Hay4yHas W y4eOHO-
Hay4Has JIuTepaTypa, CpelcTBa MaccoBoil nHpopmaruu, UHTEpHET U Ipyrue),
KPUTUYECKH aHATM3UPOBATh XUMUYECKYI0 HH(POPMAIIHIO, TIepepadaThiBaTh €€ U
UCIIOJI30BaTh B COOTBETCTBUU C MOCTABJIEHHON YueOHOM 3a1auei.

11 KJIACC

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

c(hOpPMHUPOBAHHOCTH TIPEACTABJICHUI: O MaTepUaIbHOM EIMHCTBE MUPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJIEHUUN MPUPOJIbI, O MECT€ U 3HAYCHUU
XUMUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ pOJIM B 00ECIIEUeHUH YCTOMYUBOTO
Pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJIOTHYECKOW, YHEPTreTUIECKON W THUIIEBOMN
0€30MacHOCTH, B Pa3BUTUHU MEAMIIMHBI, CO3JAHUHA HOBBIX MAaTEpHUajOB, HOBBIX
MCTOYHUKOB SHEPTUH, B 00€CIIEUCHUH PAllMOHATIEHOTO IPUPOIOTIOIB30BaHUS, B
(GbopMHpOBaHMM MHUPOBO33PEHUS] U OOIIEH KyJIbTYypbl 4YelOBEKa, a TaKkxke



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

BJIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS — XUMHYECKHI 3JIEMEHT, aToM, SJIpO aroMma,
W30TOIbI, 3JICKTPOHHAs 000J04Yka aroma, S-, P-, O-aToMHBIC OpOWTANH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHHS aToMa, THOpUAM3aIis aTOMHBIX
opOuTaneil, HOH, MOJIEKYJIa, BaJ€HTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTETICHb
OKHUCJICHUSI, XUMHYECKas CBsI3b (KOBaJEHTHAs, WOHHAs, MeTauinyecKas,
BOJIOPOJIHASA), KpUCTAJUIMUECKash pemiéTka, XUMHYecKash peakius, pacTBOp,
AIEKTPOJUTHI, HEDJICKTPOJUTHI, DJIEKTPOJUTUYECKAs JUCCOLUAIMS, CTEIEHb
JTUCCOIMAIIMKM, BOJOPOJHBIA TMOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIND,
TEMI0BOM 3(PPEKT XUMUYECKOM peakluHh, CKOPOCTh XHUMHYECKON peakiuu,
XUMHUYECKOE PaBHOBECHE; TEOPUU U 3aKOHBI (TEOpPHUS DIEKTPOIUTUYECKOMN
aucconuannu, nepuoguueckuid 3akon .M. MenpeneeBa, 3aKOH COXpaHEHHUS
MacChl BEIIEeCTB, 3aKOH COXPAHCHUS U MPEBPAIICHUS YHEPTUHU TTPH XUMUICCKUX
peakIusx, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK XUMHH, MUPOBO33PEHUYECKHUE 3HAHUS,
JeKale B OCHOBE TMOHWMAHUS MPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
SIBJICHUW; COBPEMEHHbIC TPEACTABICHUS O CTPOCHUHU BEIIECTBA HA aTOMHOM,
MOHHO-MOJICKYJIIPHOM UM HAJIMOJIEKYJSPHOM YPOBHSX; MPEJICTABJICHUS O
MEXaHU3MaX XWMHUYECKHX PEeaKIil, TePMOJMHAMHYECKHMX M KHHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAaHUS, O XMMUYECKOM PaBHOBECHH, PACTBOpAX M
JTUCTIEPCHBIX CHUCTEeMax; (PaKTOJIOTMYECKUE CBEICHHMS O CBOMCTBax, COCTaBe,
MOJYyYeHUH U O€30MacHOM HCMOJb30BAaHUM BAXKHEHIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHUYECCKOW MEATETLHOCTH YEJIOBEKa, OOIMX HAyYHBIX
MPUHITUTIAX XUMHAYECKOTO MTPOU3BOICTRA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIISTH XapaKTePHbIC MPU3HAKH TIOHSITHH,
yCTaHaBJIMBAaTh WX B3aMMOCBS3b, HCIIOJIH30BaTh COOTBETCTBYIOIINE MOHSITHUS
IIPY ONTMCAaHWW HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUH;

c(hOpPMHPOBAHHOCTh YMEHUS HCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJIS
coctaBieHusi GOpMya BEHIECTB W ypaBHEHUH XHMHYECKUX PEaKIIHid,
cuctematudyeckyto HomeHkinarypy (IUPAC) wu TpuBmanbHBle Ha3BaHUS
OTJICTLHBIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUSI ONPENEIATh BAJICHTHOCTh M  CTENEHb
OKHUCJICHUS] XUMUYECKUX DJICMEHTOB B COCAMHCHUSX, BUJ XUMHUYECKOU CBS3H
(xoBaneHTHAsl, MOHHAs, METAJUTMUECKasi, BOAOPOHAS), TUM KPUCTALTUICCKON
PELIETKA KOHKPETHOIO BEILECTBA;



c(hOpPMUPOBAHHOCTH YMEHUS OOBACHATH 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
11 KJ1acCU(UKALUU U3y4aeMbIX BELIECTB U XMMHUUECKUX 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 COCTOSIHHUSI aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX
coeauHeHnd 1o nepuoaam u rpynmnaMm llepmomamueckon cucremsr [ U.
MeHnpneneeBa, BAaJEHTHbIE BO3MOXHOCTHM AaTOMOB DJJIEMEHTOB Ha OCHOBE
CTPOEHHMSI UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpMHUPOBAHHOCTh YMEHHUMN: XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMUYECKUE CBOWCTBA BEIIECTB PA3JIMYHBIX  KJIACCOB, IOATBEPKIATH
CYILIECTBOBAHHE F€HETUYECKOM CBSI3M MEKIYy HEOPraHHMYECKHUMH BEIIECTBAMU C
MOMOILIbIO YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUI;

c(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIHUA TOCPEACTBOM COCTABIEHUS 3JEKTPOHHOIO
OanaHca ATHUX peaKIUi; peaklui HOHHOTO OOMEHa IMyTEM COCTAaBJCHHUS HX
IIOJHBIX M COKPALIEHHBIX MOHHBIX YPaBHEHUW; PEaKUMU TUAPOIU3a; PEaKLUn
KOMILUIEKCOOOpa3oBanus (Ha TpuMepe THAPOKCOKOMILIEKCOB I[MHKA W
ATIOMUHUA);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKIMil ¢ y4ETOM UX SHEPreTUUECKUX XapaKTEPUCTUK, XapaKTep
U3MEHEHHUS CKOPOCTH XMMHMYECKOW DPEAKUMU B 3aBUCUMOCTH OT PA3JIMYHBIX
(dakTOpoB, a TaKXKE XapaKTep CMEHICHUS XMMHYECKOTO pPaBHOBECHS IIOJ
BIIMSIHUEM BHEIIHUX Bo3aercTBul (mpunui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKUE PEaKIIHH,
JeXKallke B OCHOBE NPOMBIIIIEHHOTO IOJYYEHUsI CEPHOM KUCIOTHI, AMMHAKa,



oOmre Hay4YHbIe MPHUHLHUIBI XUMHUYECKUX TPOU3BOJCTB; II€IECO00Pa3HOCTh
MIPUMEHEHUST HEOPTAaHMIECKUX BEIIECTB B MPOMBINIICHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOLIEHUS! PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMOW 3HAaHUK O METOJAaX HAy4YHOIO
MO3HAHUS SIBJICHUNW NPUPOIL — HAOIIOACHHE, M3MEPEHHE, MOJICIHPOBAHHE,
AKCIIEPUMEHT (peajbHBIM W MBICIICHHBIN), HCIOIB3YEMBIX B €CTECTBCHHBIX
HayKaX, YMEHHUS TMPUMEHATh OSTU 3HAHUS TPU  IKCIEPUMEHTAIHLHOM
UCCJICIOBAHUM BEILIECTB U /I OOBSICHEHHS] XUMUYECKHUX SIBICHUN, UMEIOLIUX
MECTO B MPUPOE, NIPAKTUUECKON NEATEIbHOCTH YEJIOBEKA U B MOBCEIHEBHOMN
KU3HH,

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

c(hOpPMUPOBAHHOCTh yMEHHSI MPOBOAWTH PACUYETHI: C HCIOJIB30BAHUEM
MOHITHA  «MaccoBas JOJNs BEIIECTBA B  pacTBOpE» U «MOJSIpHAs
KOHIIEHTpAIMs»; MacChl BeEIIeCTBA WM 00bEMa Ta3a MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAacCe WK 00bEMY OJJTHOTO U3 YUACTBYIOIIMX B pEaKLUU
BEIIECTB; TEIUIOBOTO 3((dekTa peakuu; 3HaAUCHUS BOJOPOJHOTO IOKa3aTess
PacTBOPOB KHUCJIOT U IIETOYeH C M3BECTHOM CTEMEHBIO TUCCOLMAIMU; MACCHI
(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 ); JOJIU BBIXOJIa
POJYKTa PeaKkiuu; 00bEMHBIX OTHOIIICHUI Ta30B;

c(hOpMUPOBAHHOCTh YMEHUI: CAMOCTOSITETIFHO TNIAHUPOBATh U MIPOBOIUTH
XUMUYECKUN  HKCIEPUMEHT (MpOBEAEHUE peakuuid HOHHOro OOMeHa,
MOJATBEP)KJICHUE  KAYeCTBEHHOIO  COCTaBa  HEOPTaHWYECKUX  BEIIECTB,
OTIpe/ieNIeHUE Cpeibl PaCTBOPOB BELIECTB C MOMOUIbIO MHIAUKATOPOB, U3yUYeHUE
BJIMSIHUST PA3NIMYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIuH, pPelieHue
OKCIIEPUMEHTAJBHBIX 3amad 1o TeMaM «Metamie»y u  «Hemeramiby) ¢
coOJIfoficHueM TpaBui  Oe30MmacHOro  OOpalleHusi ¢  BelecTBaMU U
nabopaTopHbIM  o0opynoBaHueM, (HOPMYJIUPOBATh IIEIb  HCCIEIOBAHUA,
MIPEACTABISTH B PA3IUYHON (OpME Pe3yIbTaThl IKCIIEPUMEHTA, aHATTU3UPOBATh
M OIIEHUBATh X JOCTOBEPHOCTD;

c(OpMHPOBAHHOCTh,  YMEHMI: coOdrofaTh MpaBWiIa  IOJIb30BaHUSA
XUMHUYECKON TocyAod U JabopaTopHbIM OOOpyAOBaHWEM, OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIIMSIMH MO BBITIOJHEHHIO JTa0OPAaTOPHBIX
XUMHUYECKHUX OTBITOB, SKOJOTHYECKH II€IeCO00Pa3HOro MOBEJACHUS B OBITY U
TPYJOBOI JI€ATEILHOCTH B LEJISIX COXPAHEHHUsI CBOETO 3/I0POBbs, OKpYKaroueh



MPUPOJHOM Cpelbl M JOCTHXKEHHS €€ YCTOMYMBOTO pPAa3BUTHS, OCO3HABAThH
OMAaCHOCTh TOKCHUYECKOTO JEHCTBHUS HAa YKUBBIE OPraHU3Mbl OINpPEIACIEHHBIX
HEOPTraHMYECKUX BEIIECTB, NOHUMAas cMbich nokazarens [T/IK;
c(hOpMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH Li€JICHANIPABICHHBIA MMOUCK
XUMHUYECKON HMH(OpMalMM B Pa3lIWYHBIX HCTOYHUKAX (HaydyHas M ydeOHO-
Hay4yHas JUTepaTypa, CpeicTBa MaccoBoi mHpopmanuu, MHTepHET U Ipyrue),
KPUTUYECKU aHATU3UPOBATh XMMHUYECKYI0 HHPOpMaLINIO, IepepadaThiBaTh €€ U
UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON YueOHOM 3a1auei.
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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 (uudposbie)
Ne ii/m P Kontpoabnsie IIpakTHueckue bp
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 9
anemenToB /1. I. Meneneena
Crtpoenue BeniectBa. MHOrooopasue
1.2 P H P 11 1
BEIIECTB
13 XHUMHYECKUE PEAKITUN 19 1 3
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumusi
2.1 Hewmerast 31
2.2 Mertabl 23
Hroro no pazaeny 54
Pa3znen 3. Xumus v :Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

[NPOT'PAMME







ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

Ne
n/n

Tema ypoka

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

DJEKTPOHHOE CTPOCHHE aToMa yriepoaa
(ocHOBHOE U BO30YXJAEHHOE COCTOSIHUS).
BaneHTHbIe BO3MOXHOCTH aTOMa
yraepoaa

KoauuecTBO 4acoB

KonTposbHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHHqCCKHX
coeTMHEHUSIX. MexaHn3Mbl 00pa3oBaHUs
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuit A. M. bytneposa

Buabl nzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHbIE

3¢ (exTs B MOJIEKYJIax OPraHuYeCcKuX
COeTMHEHNN

[IpencraBnenue o kiaccupukanuu u
cUCTeMaTHUYeCKasi HOMEHKJIaTypa
(IUPAC) opraHn4eckux BEIICCTB




Knaccudukanus peakuuii B
OPraHU4YEeCKOW XUMHUHU

Cucremarusanus 1 0000IeHNE 3HAHUI
10 TEME

AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyIia, HOMEHKJIATypa 1 U30MEepHs,
3JIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

12

13

Haxoxnenue ajikaHOB B IpUpoOJIE.
CriocoObI moTyueHus 1 IpUMEHEHNE
AJIKaHOB

[{uknoankansl: obmas Gopmyia,
HOMEHKJIaTypa 1 U30MepHus,
O0COOEHHOCTH CTPOEHUS U XUMUYECKUX
CBOICTB, CITOCOOBI OJTyUEHUS U
pUMEHEHHE

Pemenne pacuéTHbIX 3a7a4 Ha
oTpezieNieHue MOJIEKYIIpHOM (popMyIbI
OpPTaHUYECKOTO BEIIECTBA 10 MACCOBBIM
JOJIAM aTOMOB 3JIEMCHTOB, BXOJAIINUX B
ero coctas. Cucremarusanus u
000011IeHrEe 3HAHU I10 TEME

14

AJIKEHBI: TOMOJIOTUYECKUA psiJl, 001as
(bopMya, HOMEHKIATypa, JEKTPOHHOE
U MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI.




CrpykTypHas U IIUC-TPaHC-U30MEPHUS
AJIKEHOB

dusnyeckue 1 XUMUYECKHE CBOMCTBA

15
ankeHoB. [IpaBuiio MapkoBHHKOBA

16 CriocoObI mosTyueHus 1 IpUMEHEHNE
AJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "IlosydyeHune 3TUIEHA U U3YYEHHE €ro
CBOMCTB"
Pemenue pacy€rHbix 3a1a4 Ha

18 OTIpeieIeHNue MOJICKYJIIPHON (hOPMYITBI
OpraHMYECKOIo BEIIECTBA
AJKaMeHbl: CONPSHKEHHBIE,

19 W30JIMPOBaHHbIE, KyMYJIMPOBaHHBIE.
OCO0EHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKHE CBOMCTBA CONPSKEHHBIX
JMEHOB

21 CrniocoOsl nosy4eHus U NpUMeHEeHue
aJIKa/IN€HOB
AJKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

29 dbopmyna, HOMEHKIATypa, INEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢duznyeckue cBoicTBa

23 XUMHYECKUE CBOMCTBA aJIKMHOB

24 KauecTBeHHBIE peakIMM HA TPOMHYIO

CBA3b




25

26

27

Crioco0bI MOTy4eHUS U IPUMEHEHUE
AJIKUHOB

Pemenne 3amaq: pacy€Thl 0 ypaBHEHHUIO
XUMHUYECKOU PEeaKIHH

CucremMaruzanys 1 0000IIeHe 3HAHNHI
10 TEME

28

ApEHBI: TOMOJIOTHYECKUH PSIJI, 00IIIast
dbopMyIia, HOMEHKIIATypa. DICKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYT
OCH30J1a ¥ TOTy0JIa, MX (PU3HUYECKUE
CBOMCTBaA

29

30

31

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMEICHUS

XYMHYECKUE CBOWCTBA APEHOB: PEAKIIUU
MPUCOEANHEHHUS, OKUCIIEHHE TOMOJIOTOB
OeHsoia

Oco0eHHOCTH XUMUYECKUX CBOMCTB
CTHpOJIa

32

Pemenne pacu€THbIX 33124 HA
OIpEeIEIEHNE MOJIEKYJIAPHON (hPOPMYIIbI
OpPraHUYECKOTO BEIECTBA

33

34

CrniocoOblI nosty4eHus 1 IpUMEeHEHNe
apeHoB

I'enetnyeckas cBA3b MEKILY
Pa3IMYHBIMU KJIaCCaMU YIJI€BOAOPOI0B

35

Pacuérel no ypaBHEHUSIM XUMHUYECKHUX




36

37

peakmuii. CucreMarusanus u
00o01IeHne 3HaHUH 110 TeMe
[Tpupoansrtii ra3. [lomyTHbie HeTSIHBIC
rassl

KameHHBIH yroyib ¥ MpOLyKTHI €r0
nepepadoTKu

38

39

40

Hedtb 1 criocoOb! €€ mepepaboTKH.
[TpumeHeHre NPOYKTOB nepepaboTKu
HePTH

['eHeTHYECKas! CBA3b MEKITY
pa3IMYHBIMU KJIACCAMH YTJICBOJIOPOJIOB

raJ'IOI‘CHOHpOI/BBOI[HLIC YTJIEBOAOPOOAOB:
QJICKTPOHHOC CTPOCHUC, pCaKIIUKU
3aMCIICHUS raJlIor¢Ha

41

JleWicTBue 1Ienouei Ha
rajoreHnpoun3BoiHbIe. B3anmonaeiicTere
JUTAJIOT€HAIIKAHOB C MarHUEM M [IUTHKOM

42

43

44

Cucremarusanus 1 0000IeHNE 3HAHUN
o pazzaeny "Yriaerogopoabr"”
KonTponbHas pabota mo Teme
"Yrnesonopozas"

[IpenenbHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKUH psif, oOmmas popmya,
CTpPOEHHUE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, Kilaccudukanus,
¢du3nueckre CBOUCTBA




XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX

4 OJTHOATOMHBIX CIIUPTOB

46 CriocoObl nostyueHus 1 NpUMEHEHNe
OJIHOATOMHBIX CIIUPTOB
[IpocTeie 3¢upbl: HOMEHKIIATYpa U

47 HU30MEepHsI, 0COOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB
MHOroaTOMHBIE CITUPTHI: STUICHTIIUKOIb

48 U TJIMLEPUH, UX (QU3UYECKUE U
XUMUYECKHE CBOKCTBA

49 CriocoObI moTyueHus 1 IpUMEHEHNE
MHOT'OATOMHBIX CITUPTOB
@DeHoJI: CTPOECHUE MOJIEKYIIbI,

50 ¢u3nueckre cBoicTBa. TOKCUYHOCTD
denona

o1 Xumudeckue cBoicTBa (heHoma

59 CrniocoObl nosty4eHus 1 IpUMEHEHNE
denona
[Tpaktuyeckas padora Ne 2. Pemenue

53 9KCHEPUMEHTAIbHBIX 33a4 110 TeMe
"Cruptsl U peHonb!"

54 Cucremarusanus 1 0000IeHNe 3HAHUT
10 TeMe
AJNBIIETHIBI M KETOHBI: SJICKTPOHHOE

55 CTpoeHHEe KapOOHWILHOM IPYIIIBL;

TOMOJIOTHUYECKHE PsAJIbI, 0011ast popmyia,




56

M30MEpHUs U HOMEHKJIaTypa

AJbaeruapl 1 KeTOHBI: (U3HYECKUE
CBOMCTBA; peaKIMu MPUCOSTUHEHUS

57

PeaKI_[I/II/I OKHCJICHUSA U KAYCCTBCHHBIC
PCaKku aJIbACTUAOB U KETOHOB

58

59

60

CriocoObI MOTy4YeHUS aTbICTHIOB U
KETOHOB

O,I[HOOCHOBHBIG MMpCACIbHBIC
Kap6OHOBLIe KHCJIOTHI, 0COOEHHOCTH
CTPOCHUS UX MOJICKYJI

N3omepust 1 HOMEHKIATypa KapOOHOBBIX
KHCIIOT, UX (pU3HYEeCKHEe CBOWCTBA

61

62

63

64

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KUCIOTHI. MHOr0o0Opa3ue kKapOOHOBBIX
KHCJIOT

OCOoOeHHOCTH CBOWCTB: HENIPEIENIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THPOKCHUKAPOOHOBBIX
kucnort. IIpencraBurenu BpicIINX
KapOOHOBBIX KUCIIOT

IIonsatue o IMPOU3BOAHBIX Kap6OHOBBIX
KHUCJIOT

65

CrniocoOblI nosty4eHus U IpUMeHEHue
KapOOHOBBIX KUCIIOT




66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUHN PSIII,
obmras popmyna, ©3oMepust 1
HOMEHKJIaTypa

67

68

69

®Ou3nvecKrue U XMMUYECKHE CBOMCTBA
a¢upoB

Pemenue pacuéTHpIX 3a1a4: 1O
YPaBHEHUIO XUMUYECKOW peakIinu, Ha
orpezieNieHue MOJIEKYJIIpHOH (popMyIIbl
OpPraHUYECKOT0 BEIeCTBa
[TpakTudeckas padora Ne 3. Pemenue
SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME
"Kap6oHoBbie kucnoThl. C0KHbBIE
a¢uper"

70

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOIMCTBA (THAPOIU3)

71

72

73

74

Oco0eHHOCTH CBOICTB JKHUPOB,
COACPpIKAIMMNX OCTATKH HECTIPCACIBbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoe

MEBUTa Kak COJIA BBICIIINX Kap60HOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe. Ilousarue
O CHHTCTUYCCKUX MOROIINX CpeI[CTBaX
(CMC)

['eHeTn4eckas cBsI3b YIJIIEBOAOPOAOB U
KHUCJIIOPOACOACPIKAINX OPTraHUYCCKHUX
BCIICCTB

Pacuérel no ypaBHEHUSIM XUMHUYECKHUX
peakuun




Cucremarusanus U 0000IEHUE 3HAHUN

75
10 TeMe
OO61as xapakTepucTUKa yIriieBOI0B U

76 Kiaccudukanus yriieBo10B (MOHO-, JIH-
Y TIOJIUCAXAPUIbI)

77 Monocaxapuabl: pu3nYeCKue CBOWCTBA
U HaXOXKJIeHUE B IPUPOJIE

78 [IpumeHeHme TIII0KO3bI, €€ 3HAYCHHUE B
KHU3HEIEATEIILHOCTH OpraHu3Ma
Jucaxapunsl: caxapo3a, MaJlbT03a U

79 nakTo3a. HaxoxaeHnue B mpupoie u
NpUMEHEHHE AUCAXapH]IOB
[Tonucaxapuabl: CTpOeHHE

80 MaKpoMOJIeKyJ, (Pu3nYecKre u
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

81 [TonsiTHE 006 MCKYCCTBEHHBIX BOJIOKHAX
Pemenue pacueTHbIx 3a/1a4 Ha

82 oTpesieNIeHUe JIOJIH BBIXOa MPOTyKTa
PEaKIMH OT TEOPETUIECKH BO3MOKHOTO

83 CucremaTu3aiys u 0000IIeHHe 3HAHUN
1o pazjerny
KonTponbhas pabota no teme

84 "Kucnoponacoaepamime opraHu4eckue
coequHeHus"

85 AMUHBIL: KTacCu(pUKAIHS, CTPOCHUE

MOJIeKYJI, o0mmas popmyiia, usomepus,




86

HOMEHKJIaTypa U (pru3nyeckue CBOWCTBA

XHUMHYECKUE CBOMCTBA ar(paTHIECKUX
aMUHOB

87

AHUJIMH: CTPOEHNE aHWIINHA,
0COOEHHOCTH XMMUYECKUX CBOMCTB
aHWJIMHA

88

89

90

91

Crioco0bI MoTy4YeHHs ¥ IPUMEHEHUE
am(aTHIECKUX AMHHOB

AMHHOKHCIIOTBI: HOMEHKJIATypa U
u3omMepusi, pu3nyecKre CBOMCTRA.
OTtnenpHbIE MTPEICTaBUTENH O-
AMUHOKHCIIOT

XVMMHYECKHE CBOWCTBA aMUHOKHUCIIOT, UX
O6uosornyeckoe 3HaueHNe aMHUHOKHUCIIOT.
CuHTe3 ¥ rMIpOoIN3 NENTHIOB

benku kak npupoaHbie TOIUMEPHI;
CTPYKTYpbI O€JIKOB

92

93

94

XUMHUYECKHUE CBOUCTBA OEIIKOB

A30Tc0z[ep>1<amne TCTCPOUUKIINICCKUEC
COCOAMHCHUS. HYKJ'ICI/IHOBBIC KHUCJIOTHI:
COCTaB, CTPOCHHUC U Ouonoruyeckas POJib

[TpakTiueckast pabota Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEMeE
"A3oTcoepKalie OpraHn4ecKue
coenuHeHus"

95

[TpakTrueckas padota Ne 5. Pemenue




SKCIICPUMCHTAJILHBIX 3a/la4 110 TCMC
"Pacrio3HaBaHu€ OPraHUYECKUX
coequHEeHU"

KonrtpomnbHas padora 1mo reme
96 " A30TCoIepIKaIie OpraHuIeCKIe 1
coeMHeHus"

OCHOBHBIE TIOHATHS XUMHUHU

97 BBICOKOMOJICKYJISAPHBIX COGI[I/IHeHI/Iﬁ u
MCTOJbI UX CHUHTC3a —IIOJIMMCPHU3aAlNA U

MNOJIMKOHACHCAIIUA

98 IInactmaccel. YTuinmsanusa nu 1
nepepaboTKa MIacTuKa

DnacToMepbl: HaTypaJlbHbIN

99 1
CHHTETHYECKHE Kayuyku. Pe3una
Boiokna: HaTypabHbIe,

100 HCKYCCTBEHHBIE, CHHTETHYECKHE. 1

HOHI/IMCPI)I CIICHHUAJIbHOIO Ha3HAYCHUA

[Tpaktuyeckas padora Ne 6. Pemenue
101 9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME 1
"PacriozHaBaHue m1acTMacc U BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS

102 M3Yy4YEHHOI'0 MaTepuaa 1o TeMe 1
"BBICOKOMOJIEKYJIIPHBIE COEUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10

I[MTPOT'PAMME 102




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara u@posBbie
wn Tema ypoka Beero Kontpoabnubie IIpakTnyeckue fI[Sy'—IEHI/Iﬂ :)Iﬁl()l;l;OBaTeJILHLIe
padoThbI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX sIIep. 1
Xumuueckuit axeMeHT. M30Tomnbl
9 CrtpoeHue IeKTPOHHBIX 000JI0UEK 1
aTOMOB, KBAaHTOBBIC YHCIIa
3 Knaccudukanus XuMHYECKUX 3JIEMEHTOB 1
(s-, p-, d-, f-amemenTsI)
4 Pacnpenenenue 351€eKTpOHOB IO ATOMHBIM 1
opouTaAM
ONeKTPOHHbIE KOH(UTYpAIIH AaTOMOB
) AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHUH
6 DNeKTPOHHBbIE KOH(UTYpAIITU HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cucTreMa XuMu4eckux s3nementos /1. U. 1
Mengeneesa, CBSI3b C COBPEMEHHOMN
TEOpHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
8 XUMHUYECKHX 2JIEMEHTOB U 00pa3yeMbIX 1

HMHU IPOCTHIX U CJIOXKHBIX BCUICCTB I10




rpynmnam 4 rnepuojaam

Cucremarusanusa 1 0000IeHNE 3HAHUI
10 TEME

10

Buasl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoneKysspHbIe
B3aUMOJCHCTBUS

11

BaneHnTHOCTP U BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOMN CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUUECKUM
CTPOCHUEM

12

13

14

IIpencraBienus 0 KOMIIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

BemectBa MOIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHMs. THIIbI
KPUCTAJUIMYECKUX PEIETOK U CBOMCTBA
BEIICCTB

ITonsaTue o AUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/IC 0 KOJUIOMJHBIX paCcTBOpax

15

WctunHbIe pacTBOPHI: HACBIIIEHHBIE U
HEHACBHIIIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatst

16

17

CrniocoObl BbIpayKeHUS! KOHIIEHTPAIUU
pacTBOpOB

Pemenue 3amau ¢ ucnosib30BaHUEM
MOHSTHUH "MaccoBas 101 paCTBOPEHHOTO




18

BeulecTsa', "MoJIIpHas KOHIIEHTpaus'"

Knaccudukanust 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILIECTB

19

Cucremarusanus U 0000IEHUE 3HAHUN
10 TEME

20

KonTtponbHas pabora mo Temam
"Ctpoenue atoma. [lepuoauyeckuii 3aKoH
u [leproamueckasi cuCTeMa XUMHUYECKHAX
anementoB JI. 1. Menpaeneena",
"Crpoenue BemecTBa. MHOTOOOpasue
BerecTs"

21

Knaccudukanus XuMu4ecKux peakiui B
HEOPraHWYECKON U OPraHU4YEeCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPALICHUS SHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

22

23

24

TenoBbie 3¢ (HEKTH XUMUYECKUX
peakuuil. TepMoxumudeckrne ypaBHEHUS

Brruucnenus no YpaBHCHHUAM
XUMHNYCCKUX peaKHI/Iﬁ n
TEPMOXUMHYCCKUM YPAaBHCHUAM

CKOpOCTb XMMHUYECKOH pEeaKlnH, €€

3aBUCHUMOCTD OT Pa3JIMIHBIX (I)aKTOpOB.
Karamus n KaTaJIn3aTOPhbI

25
26

I'oMOreHHsbIe U reTepPOreHHbIE PEAKIINU

[IpakTuueckas padora Ne 1 o reme




27

28

"BausiHue pa3nUYHbIX GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakiuu"

OO6patumbie 1 HEOOpATUMBIE PEAKIIUH.
XUMHYECKOE PABHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BnusiHue pa3nudHbIX GakTopoB HA
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS"

29

DIEKTPOTUTHYECKAS TUCCOIIUAITHS.
CHIbHBIC U CJTA0BIC DJICKTPOJIUTHI.
CrerneHp TUCCOINAIINN

30

31

32

Honnoe npousseaenue Boasl. Cpena
BOJHBIX PacTBOPOB. BogopoaHslii
nokazatenb (pH) pactBopa

I'maponus couneid. Peakiuu, nporekaronme
B PaCTBOPAX AIIEKTPOIUTOB
[IpakTuueckas pabora Ne 3 o Teme

"XUMHYECKHE peakLiuy B PaCTBOPAX
JJEKTPOJIIUTOB"

33

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakuuu. BaxkHeime oKucauTenm u
BOCCTAHOBUTEIHU

34

35

Metoa 3IeKTpOHHOTO (3JIEKTOHHO-
HOHHOTO0) OanaHca

DNEKTPOIN3 PACTBOPOB U PACIIIIABOB
BEIIIECTB

36

Pemenne 3a1a4 pas3sjIMYHbIX TUIIOB




37

38

Pemenne 3ala4 Pa3JIMYHbIX TUIIOB

Cucremarusanusa 1 0000IeHNE 3HAHUI
1o TeMe "XumMudeckue peakuuun'

39

KonTtponbHast pabora o Teme
"Xumuueckue peakuu"

40

IIonoxenue HeMETaLIOB B
Ilepronnueckoit cucreMe XUMUYECKUX
anemenToB /I. 1. Menpaeneera u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
du3ndyecKkrue CBOMCTBA HEMETAIIJIOB

41

42

AnoTponusi HEeMETauIoB (Ha IpUMEpE
KHCIIOpOJ1a, cephl, (hocdopa u yrieposaa)
Bonopon: nonydenue, pusndeckue u
XMMHUYECKHE CBOMCTBA. [ Mapuibl

43

l'anorensl: HaXOXIEHHUE B IPUPOJIE,
CHocoObI OJyYeHus!, PU3NYECKUE U
XMMHUYECKHE CBOMCTBA

44

45

46

l'anorenoBomopoasl. Baxuerinme
KHCIJIOPOJICOICPKAIINE COSTUHEHUS
rajJoreHoB

JlabopaTopHbIe U IPOMBIILICHHBIC
CIO0COOBI OJTyYEHHS TaJOTEHOB.
[IprMeHeHne raJoreHoB U UX COeAMHEHUI

[IpakTuueckas padora Ne 4. Perenue

HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"["anoreusr"




Kucnopon: naboparopueie u
IMPOMBIIIJICHHBIC CHOCO6LI MMOJIy4CHH,

41 bu3HYECKre 1 XUMUIECKIE CBOMCTBA.
O3oH. [IpuMeHeHue kuciaopoaa U 030Ha

48 OKCHUbI ¥ IEPOKCHIBI

49 Pemenue 3aay pa3nuMaHbIX TUIIOB
Cepa: HaXOXJEHHE B TIPUPOJIC, CTIOCOOBI

50 NOJy4YeHUs, PU3NIECKUAE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopon, Cyabhubl

59 Kucnopozacoaepsxamme COeAMHEHUS CEPHI.
Oco0eHHOCTH CBOICTB CEpHON KHCIOTHI
[IpakTuueckast padora Ne 5. Pemenue

53 IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Cepa u e€ coenuHeHus"
A30T: Hax0XJIeHHE B IPUPOJIE, CIIOCOOBI

o4 MOJTy4YeHUs, PU3NYECKUE U XUMUUECKHE
CBOMCTBAa. AMMHAK, HUTPH/IbI
Kucnopoaconepxaiue coeluHEeHUS

55 a3zota. OcoOEHHOCTH CBOMCTB a30THOM
KHCIIOTHI

56 [TpuMeHeHne a30Ta ¥ €r0 COSTNMHEHHH.
A3OTHBIE y100peHus
®ochop: HaxoKIEHHUE B IPUPOJIE,

S7 CHocoObl OyYeHus!, PU3NYECKUE U

xummuueckue coiictBa. dochuab u




dochun

Oxkcuasl hochopa, pochopcoaepxarniue

58 .
kucinoThl. Cou hocOpHOI KHCIOTHI

59 [Tpumenenue dpocdopa u ero coeqMHEHUH.
dochopubie y1oOpeHHS
[IpakTuueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33124 10 TEME
"A3z0T u pochop u ux coenuHeHU"
VYrnepoa: HaXoXJIeHUE B MPUPOJIE,

61 AJUIOTPOITHBIE MOIU(PUKALINH; PU3HICCKUE
¥ XUMHYECKHE CBOMCTBA, IPUMEHEHNE

62 Oxcun yraepoaa(ll), okeua yriepona(lV),
yroJibHasi KUCIIOTa U €€ COoJn

63 Pemenue 3a1a4 pa3nuyHBIX THIIOB
KpemHuii: HaxoxaeHue B Mpupo/e,

64 CHocoObl NOTyYeHUs, GPU3NUECKUE U
XMMHYECKHUE CBOMCTBA

65 Oxkcun kpemuus(1V), kpemHueBas
KHCITIOTA, CHIIUKATHI

66 [IprMeHeHne KpeMHUS U €r0 COETMHEHU.
CrexJ10, €ro moJy4YeHne, BU/IBI CTEKIIA

67 Pemienue 3aau pa3auyHbIX TUIOB

68 Cucremarusanusa 1 00001eHNe 3HAHUHA
no teme "Hemerannbr"

69 KonTponbhas pabota no teme

"Hemeramasr"




70

71

72

AHanu3 pe3yJabTaToB KOHTPOJIbHON
paboThl, KOpPEKLUS OMIMOOK
[Tonoxxenue metaiioB B [lepuoanyeckoii
CHUCTEME XUMHUYECKUX JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000J104€K aTOMOB METAJJIOB

OO6mmue Gpu3nuecKre CBOMCTBA METAIIOB.
[IpuMeHeHne METaIJIOB B OBITY U TEXHUKE

73
74

75

CmuiaBsl MetasuioB. Kopposust Metamios
Pemenue 3a1a4 pa3nu4HbIX TUTIOB

DNEKTPOXUMHUYECKUH Psijl HAallpsHKEHUN
MeTasuioB. O01uMe crocoObl MOTy4YeHUs
METAJIJIOB

76

OO6mas xapakrepuctruka metayion |A-
rpymnsl [lepruoanyueckoi cucTeMbl
XUMHYECKHX AieMeHTOoB. Harpuii n
KaJIMii: moiy4yeHue, pusnueckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
IIPOCTHIX BEILECTB U UX COCAVUHEHUN

77

78

O6mas xapakrepuctuka metaiuion |A-
rpynisl [lepuoanueckoi cucteMbl
XMMHUYECKHUX JIEMEHTOB. Maruuii u
KaJbIUil: moay4YeHue, Gu3ndeckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTBIX BEMIECTB U UX COCIUHEHUN

JKECTKOCTH BOABI U CITOCOOBI €6
yCTpaHEHUS




79

80

81

ANIOMHMHUI: TIOTy4eHue, GU3ndecKue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

AmMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCHUA aTIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUS, UX
MIPUMEHEHUE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

82

[IpakTuueckast padora Ne 7. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"MeTaJibl TJIaBHBIX nOoArpynn"

83

OO0m1as XxapakTepucTUKa METAJIOB
no0ouHbIxX noarpynn (b-rpymnm)
[leproauueckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB

84

85

dusnyeckrue U XMMHUYECKHE CBOMCTBA
XpomMma U €ro COGHHHGHHﬁ, HUX IPUMCHCHUC

Baxueiimme coenMHEeHNs Mapradia.

IlepmaHranar Kayuusi, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

dusnyeckue 1 XUMUYECKHAE CBOMCTBA
JKene3a u ero coenuHeHui. [lomydenue u
IIPUMEHEHHUE CILUIABOB XKEIE3a

87

88

duznueckre 1 XUMUYECKHE CBOMCTBA
MEJIM U €€ COCTMHEHN, UX TPUMEHEHNE

dusnyeckrue U XMMHUYECKHE CBOMCTBA
OWHKa U €10 COCHHHCHHﬁ, ux




IpUMEHEHHE. | NIPOKCOKOMIUIEKCHI IIMHKA

[TpakTuueckas padora Ne 8. Pemenne

89 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"MeTtasuipl TOOOYHBIX TTOATPYIIT"

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB
O06o001IeHNEe U CHCTeMAaTH3aIIUs

91 M3Y4YEHHOI'0 MaTepuasa 1o TeMe
"Merasibt"

92 KoHTposbHas padorta mo teme "Mertaibr"

93 AHanu3 pe3yabTaToB KOHTPOJIBHON
paboThl, KOPPEKITUs OMHUOOK
Ponb xumun B o6ecrieueHuu yCTOMYUBOTO

94 pasButHs yenoBedecTna. [loHsTHE O
HAYYHBIX METOJ[aX UCCIICIOBAHMS BEIIECTB
HayuHble npuHIUIBI OpraHU3auu

95 XUMHYECKOTO TPOU3BO/ICTBA.
[TpoMbITIIIeHHBIE CTIOCOOBI TTOTyYSHUS
BaXXHEUININX BEIIECTB

96 XUMHYECKOE 3arpsi3HEHNE OKpYKaroIen
CPEeIbl U €0 MOCeICTBUS

97 XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBA

98 Xumus numy. Poab XxuMun B
obecreueHnH MUIIEeBON 0€30MacCHOCTH

99 KocMmernueckue u napdromepHbie

cpeacrna. briToBas xumus




XuMHs B CTPOUTENBCTBE. BakHeimme

100 CTPOUTENIbHBIE U KOHCTPYKIIHOHHBIC 1
MaTepuabl
XHUMHS B CEIBCKOM XO35HCTBE.

101 Opranuyeckue 1 MUHEpaJIbHbIE 1
yaoOpeHus

102 Cucremaru3zanus 1 000011eHne 3HAaHUN 1
0 TeMe

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME







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

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET






