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MNOACHUTEJBHASA 3AIIMCKA

PabGouast mporpamma 1o XuMUM Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus
pazpaborana Ha ocHoBe DeaepanibHOro 3akoHa OoT 29.12.2012 Ne 273-D3 «O6
oOpazoBanun B Poccuiickoii ®@enepauun», TpeOOBaHU K pe3yJbTaTam
OCBOCHMS (pefepanbHOil 00pa30oBaTENbHOM MPOTrpaMMbl CpPEIHEro OOIIEro
o6pazoBanusa(DOI1 COO0), peACTaBICHHBIX B denepaibHOM
rocyJiapctBeHHOM oOpazoBarenibHOM cranjgapre COO, ¢ yuérom Konuenuuu
npenojaBaHuss  ydyeOHOro nmnpeamera «XuMUS» B 00pa3oBaTeNbHBIX
opranmsanuax  Poccuiickon — @Pepepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpa3oBarenbHbIe TPOrPAMMBI, © OCHOBHBIX NOJIOKEHUI «CTpaTeruu pa3BuTUs
Bocriutanuss B Poccuiickon @enepaumm Ha nepuon no 2025 roma»
(Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHSI Ha ypOBHE YINIyOJIEHHOIO M3y4Y€HHs 3aHMMAaeT BaXKHOE MECTO B
CHUCTEME €CTEeCTBEHHO-Hay4yHOro oOpa3zoBaHus ywamuxcs 10-11 kiaccos.
N3yuenne mnpenMera, peaqu3yemMoe B YCIOBUSX JudPepeHIIMPOBAHHOIO,
npoHIbHOrO 00y4YeHUsl, MPU3BAHO O0O0ECHEeYnuTh OO0IIE00PA30BATENbHYIO U
OOILIEKYJIbTYPHYIO TOJATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JJIs
ajanTaluy UX K OBICTPO MEHSIOLIMMCS YCIOBHSM XU3HU B COLIMYME, a TaKKe
JUIsL  TPOJIOJDKEHHs  OOydeHHMsT B OpraHu3auusx MNpodecCHOHAIbHOrO
o0pa3oBaHMs, B KOTOPBIX XHUMHS SIBJISIETCSI OJHOM M3 MPUOPUTETHBIX
JUCLUIUIMH.

B nporpamme no XxumMuM Ha3zHayeHUE MpeAMETa «XUMHUS» MOIy4YaeT
noJpOoOHYI0 HHTEPHPETALMI0 B COOTBETCTBUM C OCHOBOIIOJAraroIMMHU
nosioxxeHusiMu GI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAep:KaHus,
pe3ynbTaToB OOy4YeHMs] U TPEOOBAHMI K YPOBHIO MOATOTOBKU BBITYCKHHKOB.
CBHIETETBCTBOM TOMY SIBJISIFOTCS CIEAYIOIIME BBIMOIHSAEMbIE TPOrPAMMON 1O
XUMUHU (QYyHKIIHH:

e HH(OPMALMOHHO-METOANYECKAs, pean3alsi KOTOpod obOecrneurnBaeT
MOJIyYEHHE MPEJCTABICHUS O LENSIX, COAEpkKaHUU, OOLIel CTpaTeruu
oOy4eHHMs, BOCIUTAaHUS U Ppa3BUTUS OOYYAIOIIMXCA CpEACTBAMU
MpEeAIMETa, U3y4aeMOro B paMKax KOHKPETHOTO IpOdUIIs;

e OpraHU3alMOHHO-IUIAHUPYIOLLAs, KOTOpast pea1ycMaTpuBaeT
OIpEJeNICHHE: MPUHUUIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEIbHOCTH
U3y4YeHHUsl yueOHOTro Marepuaia, KOJIMYECTBEHHbIX U KAU€CTBEHHBIX €r0o
XapaKTePUCTUK; MOAXO0I0B K (POPMHUPOBAHUIO COJIEPKATEIbHON OCHOBBI
KOHTpPOJISL U OLIEHKM 00pa30oBaTeJIbHBIX JOCTHKEHUN 00yYaroluxcs B
paMKax UTOrOBOM arrecTalud B (POPME €IUHOT0 TOCYAaPCTBEHHOIO
’K3aMeHa M0 XUMUHU.

[Tporpamma asisg yriyOJa€HHOTO U3YYEHUS! XUMUU:

e YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJEPKAHKE, 00513aTEIbHOE
JUIsL U3y4YeHHUs] B paMKaxX OTHENbHBIX NpoQuiel, MNpeaycMaTpuBaeT
pacnpesieIeHue M CTPYKTYPUPOBAHHME €ro Mo KJjlaccaM, OCHOBHBIM
CoJIep>KaTeNIbHbIM JIMHUSIM/pa3iesiaM Kypca;

e JAET NPUMEPHOE paclpeielieHne Y4eOHOro BpEMEHHU, PEKOMEHIYEMOIO
JUISI U3yYEHHUS OTACIIbHBIX TEM;

e IMpe/IaracT MPUMEPHYIO IOCICA0BATEIBHOCTD HM3YYCHHSI Y4eOHOro
MaTepuaia ¢ y4€TOM JIOTUKU OCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYH) HMHTEPHPETALHUIO LEJIe U 3aJad H3yUYEHHUS
npeIMeTa Ha yIIyOJEHHOM YypOBHE C YYETOM COBPEMEHHBIX
MNPUOPUTETOB B  CHUCTEME  CpeIHero  olumero  oOpa3oBaHUs,



COJIEpKATeJIbHOM  XapaKTePUCTUKU  IUIAHUPYEMBIX  pe3yJIbTaTOB
OCBOEHHMSI OCHOBHOI 00pa30BaTENbHOW MPOrpaMMbl CPEAHEr0 OOLIEro
oOpa3oBaHus (JUYHOCTHBIX, METAIIPEAMETHBIX, MPEIMETHBIX), a TaKkKe
C YYETOM OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEIbHBIX JACHUCTBUI
00y4aromerocsi o OCBOEHUIO COAEPKaHUs PEMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B MPOTrpaMMe MO XMUMHH MPEeyCMOTpEHa
IPEEMCTBEHHOCTh € OOyYE€HMEM XHUMHUU Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBaHus. 3a TpejaeliaMd yCTAHOBJIEHHOM MPOrpaMMoOll M0 XUMUHU
00s3aTeNbHONM  (MHBAapUAHTHOM)  COCTABIISIIOLIEH  COAEpX aHUs  y4eOHOro
npeaMera  «XHUMHs» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapUaTUBHOU
COCTABIISIIOLIECH, KOTOpas JIOJDKHA OIpPEAENATbCS B COOTBETCTBUU €
HaIpaBJIE€HUEM KOHKPETHOrO Npoduiiss 00ydeHusl.

B coorBerctBuM ¢ koHuentyanbHeiMU nonoxkeHusmu OI'OC COO o
Ha3HAYEHUU NPEeIMETOB 0a30BOro W YIIYOJEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMPOBAaHHOTO 00YUEHHSI Ha YPOBHE CPEIHEr0 O0IIero oopa3oBaHUs
XUMHUSL Ha YpPOBHE YIIYOJNEHHOrO H3Y4Y€HHUs HalpaBiI€H Ha pealu3aluio
IPEEMCTBEHHOCTH C TOCIEAYIOUIMM JTarloM MOJYyYE€HUS XHUMHYECKOIrO
o0pa3oBaHMsI B paMKax HM3Y4YEHHUS CIELHUAIBHBIX €CTECTBEHHO-HAy4HbIX U
XUMUYECKUX  JMCHMIUIMH B By3aX M OpraHu3alusx  CPEIHEro
npodeccuoHalbHOrO 00pa3oBaHus. B 93Toil CBsI3M H3ydeHHE MpeaMeTa
«XHUMHS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pPAcCUIMPEHHE U YIIIyOJieHHe
TEOPETUYECKOM M MPAKTUYECKON TMOATOTOBKH OOYyYarOIIMXCs, BbIOpABIINX
onpenen€HHbld  Npopuiab OOydYeHHs, B TOM YHUCIE C IEpPCIEKTHUBOU
NOCJIEAYIOUIEr0 MOJYYeHHUs] XHMHUYECKOro O0pa3oBaHUs B OpraHU3alUsx
npodeccuoHanbHoro oopazosanus. Hapsiay ¢ atum, B cBete TpedoBanuiit ®I'OC
COO « naHupyeMbIM pe3ysibTaTaM OCBOEHUs (pepepalibHONM 00pa3oBaTeIbHON
IpOrpaMMbl CpeIHEro oOIero oOpa3oBaHMs H3y4YEHUE MpeaMera «XHUMUs»
OPUEHTHPOBAHO TAaKXXE Ha pEelIeHWEe 3aJady BOCHUTAHUS U COLMAIBHOIO
pa3BuTUs 00ydaromuxcs, Ha (OPMUPOBAHUE y HUX OOIIEUHTEIICKTYaJbHbBIX
YMEHUH, YMEHUI paldoHaNIM3aluy y4eOHOTo TpyJa U 0OOOIIEHHBIX CIIOCOOOB
JESATENbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAMPEAMETHBIN XapaKkTep.

CocraBasioliuMu  npeamera  «XUMHUS» Ha YpOBHE  yIIyOJEHHOTO
U3YYCHUS ABIAIOTCA YriTyOnEHHbIEe Kypchl — « Opranndeckas Xxumus» u «Oo0mas
U HeopraHuyeckas xumus». lIpu omnpeneneHun nNoaX0J0B K OTOOpY H
CTPYKTYPHOM OpraHM3aluy COJEpkKaHUS ITUX KYypCOB B MpOrpamme Mo XUMHH
3a ocHOBY mpuHsATHl nojoxeHus PI'OC COO o paznuuusix 0a30BOro u
yIrayOJa€HHOr0 YpOBHEN U3YUYEHUS IPEIMETA.

OcHoBy coaepxxanust KypcoB «Opranuyeckass xumusi» u «OOmas u
HEOpPraHWYeCcKass XHMHSD» COCTaBISE€T COBOKYITHOCTh IMPEJAMETHBIX 3HAHMM M
YMEHUH, OTHOCSIIMNXCA K 0a30BOMY YPOBHIO M3YUYEHUs MpeIMeTa. JTa cUCTEMa
3HaHMM TOJydaeT OMNpeAesIEHHOE TEOPETHUYECKOE JIONOJHEHHUE, MO3BOJISIOLIEE
OCO3HaHHO OCBOUTbH CYIIECTBEHHO OOJbIUH O00BEM (HAKTOJIOTHUYECKOTO
matepuaia. Tak, Ha yriayOJE€HHOM YpPOBHE HM3Yy4EeHHs NIpeaMeTra oOecredeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMYECHHS O0bEMA 3HAHMM O XMMHYECKHX
3JIeMEHTaxX U CBOMCTBAX MX COEIMHEHHI HA OCHOBE PACIIUPEHUS U YIITyOJIeHUs
IPEICTaBIICHUN O CTPOEHUH BEILECTBA, XUMUYECKON CBSI3H M 3aKOHOMEPHOCTSIX
OPOTEKaHUsl PEaKIUi, pacCMaTpUBAEMbIX C TOYKM 3PEHUS XUMHUYECKOU
KMHETUKM W TEePMOJAMHAMHUKU. M3yueHue MepuoanyYecKoro 3akoHa W
[lepuoanyeckoit  cUCTeMbl  XMMHUYECKMX  JJIEMEHTOB  Oa3upyercs  Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHX IPEJICTABIECHUAX O CTPOCHHM aToMa.
XUMHUECKasi CBSI3b OOBSICHSETCS C TOUKU 3PEHHSI YIHEPreTUYECKUX M3MEHEHUI



npu €€ 00pa3oBaHUM U Pa3pyLICHUH, a TAKXKE C TOUKH 3PEHUS MEXAaHU3MOB €€
oOpa3zoBanus. M3ydeHwe THUNOB peakuil AONONHSETCS (HOPMUPOBAHUEM
IPEICTaBICHUNA 00 3JIEKTPOXMMHUYECKUX MPOLECCaX M JEKTPOJIU3E PACILIABOB
Y pacTBOPOB BEIIECTB. B Kypce OpPraHMYECKOM XHMHUHU NPHU PACCMOTPEHUU
PEaKMOHHOM CIIOCOOHOCTH COEJUHEHUM yaensiercss oco0oe BHUMaHUE
BOIIpOCaM 00 3JIEKTPOHHBIX 3(@eKTax, O B3aUMHOM BIUSHUU AaTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HaueHHWE HMEET TO, 4YTO Ha COJEpKaHUE KypCOB XHUMUHU
yIayONE€HHOTO YpOBHSA HW3Y4Y€HHUs [UIsl KJIAcCOB OMNPEAENIEHHOIO MpoQuiis
(rmaBHBIM 00pa3oM Ha MX CTPYKTYpY M XapakTep [OMNOJHEHUH K oOen
CUCTEME MPEIMETHBIX 3HAHMI) OKA3bIBAIOT BIMSHUE CMEXHBIE TPEAMETHI. TaK,
HanpuMep, B COJEpPXKAHUU MpeaMera i KIAcCOB XMMHUKO-(PU3UYECKOIrO
npoduiig 6oJiblIoe 3HAaUeHHE OyAyT UMETh AJIEMEHThl y4eOHOro mMaTepuaia 1o
oOmel xumuu. Ilpy u3ydyeHMHM mOpenMeTra B JAHHOM CJydyae akUEHT Oynaer
clellaH Ha OOIIHOCTh METOJOB IO3HAaHUs, OOUIHOCTb 3aKOHOB W TEOPHM B
XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHasi Teopusl (MOJEKyJsIpHasl TEOpHUs B
(¢u3KKe), 3aKOHbl COXPAHEHUS MacChl M JHEPTUH, 3aKOHBI TEPMOJAMHAMHUKH,
ANIEKTPOJIN3A, MIPEACTABICHHS O CTPOCHUH BEILIECTB U JIPYTOe€.

B 1O e BpeMms B coAepkaHUM MpeAMeTa IJs KJIACCOB XHMHKO-
Onosornyeckoro npo@uiist 00NbIIMKA yIeNIbHbIA BEC OyJAET UMETh OpraHu4ecKas
xumuss. B 3TOM cilyyae mpenocTaBisieTcsl BO3MOXKHOCTB Juisi  Oosee
00CTOSITENIBHOTO ~ PACCMOTPEHUSI XMMHUYECKOM OpraHu3aluu KIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MPUMEPY, TaKUE
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIMMHJIbI, OEIKH, YIJIEBOJbl, HYKIECHHOBBIE
KHUCIOTBI U Jpyrue. IIpyu 3TOM 3HaHHS O COCTAaBE U CBOMCTBAaX MpeICTaBUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEILIECTB CIY>KaT OCHOBOM JId W3Y4YEHUs
CYIIHOCTH IpoueccoB (POTOCUHTE3A, IBIXAHMS, TUILEBAPEHUS.

B muiane ¢opMupoBaHUsS OCHOB HAy4YHOI'O MHPOBO33PEHHS, OCBOCHHUS
OOLIEHAyYHbIX METOJIOB MO3HAHUS W ONbITA MPAKTUYECKOTO MPUMEHEHUs
HAy4YHbIX 3HAHUU H3y4YeHUE MpeaAMeTa «XHUMHs» Ha YIIIyOJIEHHOM YpPOBHE
OCHOBAHO Ha MEXKIIPEJAMETHBIX CBA3SIX C YUEOHBIMU MPEAMETAMU, BXOIALUIUMU B
COCTaB  MpeAMETHBIX  oOsacteid  «EcTecTBEeHHO-HayuyHblE  MPEAMETHI»,
«Maremaruka 1 “HpoOpMaTUKa» U «PycCKui A3bIK U JIUTEPATYypay.

[Tpn u3ydyeHun yuyeOHOro mpenMera «XuMHUsS» Ha yriyOJEHHOM YpOBHE
TaK)Ke, KaKk Ha YpPOBHE OCHOBHOIO M CpeIHero obmiero oOpa3oBaHus (Ha
0a30BOM  ypOBHE), 3aJayeii  MEPBOCTENECHHOW  3HAYUMOCTU  SBJISICTCS
dbopMupoBaHHE€ OCHOB HAyKM XHMHUU Kak 00JIaCTU  COBPEMEHHOIO
€CTECTBO3HAHUSA, NPAKTUYECKON NEATEIbHOCTH YEJOBEKa W OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. Pemienue 3Tod 3agauv Ha YrIyOJIEHHOM
YPOBHE M3Y4YE€HUs MPEAMETA MPEANO0JIaracT peaqnu3altio TaKuX eJel, Kak:

e (opmupoBaHMe MpEACTABICHUI: O MaTepUaJIbHOM E€IMHCTBE MUpA,
3aKOHOMEpPHOCTSIX M IO03HABAEMOCTU SIBJICHUI NPUPOABL, O MECTe
XUMHUM B CHCTEME €CTECTBEHHBIX HayK M €€ Beaylled pojau B
o0ecreyeHnu YCTOMYMBOIO pa3BUTHSl YEJIOBEYECTBA: B PEUICHUU
npo0JieM PKOJOTUYECKOM, IHEPreTUUEeCKON U MUIIEBON 0€30MacHOCTH,
B Ppa3BUTUM MEIMIMHBI, CO3/JaHUA HOBBIX MAaTEpUAJIOB, HOBBIX
MCTOYHUKOB SHEPIUH, B oOecrieyeHun pPalMOHAIBHOTO
NPUPOAOIIOIb30BaHUSA, B (POPMUPOBAHMM MHUPOBO33PEHUS M O0OIIEH
KyJIbTYpbl ~YE€JOBEKa, a TakK€ DJKOJOTMYECKH OOOCHOBAHHOIO
OTHOUIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CPEJIE;



OCBOCHHME CHCTEMbl 3HAHUW, JIEXKAIIMX B OCHOBE XHUMHUYECKOUN
COCTaBJIAIOIIEH €CTECTBEHHO-HAYUHOU KapTHUHBI Mupa:
(dyHIaMEHTAJIbHBIX MOHSATUM, 3aKOHOB U TEOPUN XUMHHU, COBPEMEHHBIX
MPEACTaBICHUM O CTPOCHUU BEIIECTBA HA PA3HBIX YPOBHAX — aTOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJIMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEAKIUA, O
XUMUYECKOM PaBHOBECHHU, PAcCTBOpaXx M JIUCIEPCHBIX CUCTEMax, 00
OOIIMX HAYYHBIX MPUHIHUIIAX XUMHUECKOTO MPOU3BOJICTBA;
dbopmupoBaHue y  OOyYaromMXCsl ~ OCO3HAHHOIO  MOHUMAaHUs
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUUYECKUX 3HAHUU N1 OOBSICHEHUS
KJIFOUYEBBIX UACH U MpoOJeM COBPEMEHHOW XUMUU, JJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUSL  SIBJICHUM, HUMEIONIUX  E€CTECTBEHHO-HAYUYHYIO
MNpUPOJly; TPaAaMOTHOTO pelIeHUus NpoOJieM, CBS3aHHBIX C XUMHUEH,
MPOTHO3UPOBAHUS, aHalM3a W OIEHKU C MO3ULUA IKOJIOTHYECKOU
0€e30MacHOCTH  TOCHEACTBUNA  OBITOBOM M NPOU3BOJICTBEHHOMU
JEATEeNIbHOCTU YEJIOBEKa, CBSI3AHHOM C XMMHUYECKUM IPOU3BOJICTBOM,
UCIIOJIb30BaHUEM U MEPEePabOTKOM BEILIECTB;

yriyOJieHue TMpPEJICTaBICHUM O HAy4HBIX METOJaX IO3HaHWS,
HEOOXOJIUMBIX JUIsl TIPUOOPETEHUS YMEHHUI OPUEHTUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS] XMMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPOJIC, B MPAKTUYECKON JICATEIIBHOCTH U TTOBCEHEBHOM JKU3HHU.

B mnnaHe peanuzanuy NEepBOOYEPEIHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
(yHKUMNA HETOCTHON CHUCTEMBI CPETHEro 00IIero 00pa3oBaHUs NMPU U3yYEHHUH
npeaMera «XuMus» Ha yriayOJ€HHOM YpOBHE 0COOYI0 aKTyaJbHOCTb
IPUOOPETAIOT TAKUE LIEJIU U 3a/1a4H, KaK:

BOCIIUTAHUE YOEKIEHHOCTH B TO3HABAEMOCTH SIBJICHUU MPUPO/IBI,
YBOKEHUS K MPOLIECCY TBOpPYECTBA B OOJACTU TEOPETHUUYECKUX U
MPUKJIIAJIHBIX UCCIEOBAHUM B XUMUH, (POPMUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU;

pa3BUTHE MOTHBAlMM K OOYYEHHIO W TO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO U  CAMOBOCIIMUTAHMIO HAa  OCHOBE  YCBOEHUS
00LIEYEIOBEYECKUX LIEHHOCTEH;

pa3BUTHE  [O3HABATEJIbHBIX  HMHTEPECOB, HWHTEIUIEKTYaJdbHbIX U
TBOPYECKUX CIOCOOHOCTEN o0O0yvaromuxcs, (OpMUpPOBAHUE y HHX
CO3HATEJNILHOIO OTHOUIEHUS K C€aMOOOpa30BaHHUIO W HENPEPHIBHOMY
o0pa3oBaHUI0 KaK YCIOBUIO YCIEIHONW mnpodeccCuoHanbHON U
OOIlIECTBEHHON JESTEILHOCTH, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO ¥ TOTPEOHOCTHU B 3JJ0POBOM 00pa3e KU3HU;

dbopMupoBaHUE YMEHUI M HABBIKOB Pa3yMHOTO MPUPOAOINOIL30BAHUSA,
pa3BUTHE  JKOJOTUYECKOM  KYJbTYphl, MNPUOOPETEHHE  OIbITa
00111eCTBEHHO-TI0JIE3HOM IKOJIOTUUECKOU eI TENHLHOCTH.

OO6miee dKMCIIO YacoB, NPEAYCMOTPECHHBIX JUISI HW3YYCHHS XUMUU Ha
yIIIyOJICHHOM YPOBHE CpeJIHEro o01iero oopazoBanus, coctanisier 204 4yacos:
B 10 kmacce — 102 gaca (3 yaca B Heaeno), B 11 kmacce — 102 4gaca (3 yaca B
HEJICITIO0).



COIAEPKAHUE OBYUEHUA
10 KVIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XUMMHU.

[IpenMer U 3Ha4YeHUWE OPraHUYECKOW XWMHUM, IPEICTABICHUE O
MHOT000pa3uy OPraHUYECKUX COEAMHEHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJEepoJia: OCHOBHOE M BO30YXAEHHOE
COCTOsIHMS. BalleHTHbIE BO3MOXXHOCTH aToMma yriiepoja. XMMUYECKas CBS3b B
OpraHUYECKUX COEAMHEHUSAX. THuIlbl TUOPUIM3ALMK AaTOMHBIX OpOuTaNel
yriepoaa. MexaHu3Mbl 00pa30BaHMS KOBAJEHTHOM CBsI3M (OOMEHHBIM W
JOHOPHO-aKIENTOPHBIN). TUIbI NEpeKpbIBAHUS aTOMHBIX OpOUTANIEH, G- U T-
cBa3u. OnuHapHas, BOMHasg W TpoitHas cBsa3b. CrocoObl pa3pbiBa CBs3E B
MOJIEKYJIaX OpraHudeckux BemiecTB. lloHsTHe O CcBOOOJHOM paauKale,
HYyKJIeo(uiie u 3nexTpoduie.

Teopust cTpoeHuss OpraHudeckux coenuHeHud A.M. bytnepoBa u
COBPEMEHHBIE MPEJCTABIEHUS O CTPYKTYype MOJIEKyJd. 3HAu€HUE TEOPUHU
CTPOEHHUS OPraHUYeCKHX COCAMHEHUH. MOJeKyIsipHble U CTPYKTYpHBIE
dopmynbl.  CrpykTypHble (GOpMYJbl  Pa3IUYHBIX BHUIOB: pa3BEPHYTas,
COKpaméHHas, ckeyerHas. M3omepus. Buasl wu3omepun: CTpyKTypHas,
IPOCTPAHCTBEHHAA. JIEKTPOHHbIE 3(P(EKTbI B MOJIEKYJaX OPraHUYECKUX
COEIMHEHUN (MHIYKTUBHBINA U ME30MEPHBIN 3D (PEKTHI).

[IpencraBinenne o kinaccudukanuum opraHuueckux BeniecTB. [loHsATue o
(GyHKUMOHATBHOU rpymue. ['omonorus. I'omonornueckue PAIBL.
Cucremarnyeckass HoMeHKiarypa oprannyeckux coenunenuid (IUPAC) u
TPUBUAIbHBIE Ha3BaHUS OT/AEJbHBIX MPEACTABUTENECH.

Oco0eHHOCTH U Kiaccu(UKauUsl OPraHnyecKuX peakiuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU B OPraHUYECKON XUMUHU.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX NPEBPALLCHUN:
O3HaKOMJIEHHME C 00pa3llaMM OPraHMYEeCKHUX BEIIECTB M MaTepHallaMH Ha MX
OCHOBE, ONBITHI MO MPEBPAILIECHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(maBieHue, oOyTJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJIEIEH MOJIEKYJI
OpraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankansbl. 'oMonoruueckuit psj ankaHoB, o0masi Gopmysia, HOMEHKIIATypa
U H30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB,
Sp’-ruOpuaM3anys aTOMHBIX OpOUTanei yriuepoma, G-CBA3b. Dusmdeckue
CBONCTBA AJIKAHOB.

XHWMHUYECKHE CBOWCTBA AJIKAHOB: PEAKLIHMM 3aMELICHUs, U30MEpU3aluu,
JNErHIpUPOBAHMS, TUKIMU3ALNHI, TUPOIU3a, KpeKuHra, ropenus. [Ipeacrasinenue
0 MEXaHU3ME PEaKIUil pauKaIbHOIO 3aMEIIECHHUS.

Haxoxnenue B npupoje. CriocoObl MOIy4YeHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. OOmas ¢opmyna, HOMEHKIATypa U H30MEPHS.
OCOOEHHOCTH CTPOEHHSI M XUMHUYECKHX CBOMCTB MallbIX (LIMKJIOIMpPOIaH,
HUKJIOOyTaH) U OOBIYHBIX (LMKJIONEHTAH, LMKJIOTEKCaH) IUKIOAJIKAHOB.
CriocoObl OJTyYEeHHs U IPUMEHEHNE UKIIOATKAHOB.

Ankenwsl. ['oMmonoruueckuid  psij  alkeHoB, oOmias  ¢opmya,
HOMEHKJIaTypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI
AJIKEHOB, Sp°-rUOpUAM3alMs AaTOMHBIX OpOMTalel yriepoja, G- U T-CBS3H.
CrpykTypHas M TreoMeTpuueckas (uuc-TpaHc-) wu3omepus. Dusnyeckue



CBOWCTBA aJKEHOB. XHMHMYECKHE CBOMCTBA: pPEAKUUU IPUCOEIUHEHUS,
3aMEILEHUS B O-[TOJIOKEHUE TIPU IBOMHOM CBSI3H, MOJIMMEPU3ALUU U OKUCIICHHUS.
[IpaBmiio MapkoBHukoBa. KaudecTBEHHbIE peakIMM Ha JBOWHYIO CBS3b.
CriocoObl OJTy4YEeHHS U IPUMEHEHUE aJIKEHOB.

AnKaaueHsl. Knaccuduxanus aJIKaJIME€HOB (conpsiKEHHBIE,
U30JMPOBAHHBIE, KyMyauposannvie). OCOOEHHOCTU 3JIEKTPOHHOTO CTPOEHUS U
XMMHUYECKUX CBOMCTB COMNPSIKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepu3anus conpsKEHHBIX AUEHOB. CrocoObl MOJYyYEHUS U MPUMEHEHHE
AJIKaJMEHOB.

Anxusbl.  ['omMoJlOrMUECKMl  pAl  alKuMHOB, oOumas  ¢dopmyIa,
HOMEHKJIaTypa U HM30MEpHs. DJIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJl ~QJKWHOB, SP-TMOpUIM3alMsl aTOMHBIX oOpOuTanedl  yriepoja.
@u3nyecKkue CBOMCTBA  alKMHOB. XWMHMYECKHE  CBOWMCTBA:  PEaKUUU
NPUCOCIUHEHNU, JMMEpPU3ALMK W TpUMEpH3aluuu, OKucieHus. KucnorHeie
CBOWCTBA QJKWHOB, HMMEIOIIMX KOHIIEBYK) TpPOWHYIO CBs3b. KadecTBeHHbIE
peaklMy Ha TPOUHYIO CBA3b. CIIOCOOBI MOIYYEHUS! U IPUMEHEHUE AJIKMHOB.

ApomaTtnueckue yrieBoaopojibl (apeHbl). ['oMogoruyeckuii psj apeHos,
obmast  ¢gopmysia, HOMEHKJIATypa U  M30MepuUs. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHHUE MOJEKyIbl OeH3ona. du3znyeckue CBOMCTBA
apeHoB. XMMHUYECKHE CBOMCTBA OEH30JIa U €r0 TOMOJIOTOB: PEAKLUU 3aMEILECHHUS
B OEH30JIbHOM KOJIBIIE U YTIEBOAOPOJIHOM PAJAMKaJe, peaKUu MPUCOECINHEHNUS,
OKHCJeHHEe TromosioroB OeHsosa. IlpencraBieHne 00 OpPUEHTUPYIOLLIEM
JNEUCTBUM 3aMECTUTENe B OEH30JbHOM KOJIbIIE Ha HIPUMEPE AJIKWIbHBIX
paauKaIoB, KAPOOKCUIBHOM, THIPOKCUIIBHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XUMHUYECKHMX CBOWCTB ctupoiia. llommmepuzanms
cruposa. CriocoObI Oy YCHNS ¥ TPUMEHCHUE apOMATHIECKHX YITICBOOPOJIOB.

ITpuponnsiii  ra3. IlomytHeie HedTsaHble Ta3pl. Heptsr u €
npoucxoxjeHue. KaMeHHbll yroiab U NpoAyKThl ero nepepadbotku. CrnocoObl
nepepaboTKu HEePTHU: MEPEeroHKa, KPEKUHT (TEPMHUUYECKUN, KaTaTUTUUYECKHIN),
pudopmunr, nuposus. IIpoaykTsl nepepaOoTku HepTH, WX TPUMEHEHUE B
IPOMBIIIVIEHHOCTH U B OBITY.

['eneTnueckas CBsA3b MEX/Y PA3IMUYHBIMU KJIACCAMU YTIIEBOAOPO/IOB.

DNEeKTPOHHOE CTPOECHHME TaJOre€HIPOU3BOIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEILEHUs TaJoreHa Ha THAPOKCOTPYMIY, HUTPOrpYyIIly, LHAHOTPYIIILY,
aMUHOrpymIy. JIefiCTBHEC Ha TaJOreHIPOU3BOAHBIC BOJHOIO W CIHPTOBOTO
pacTBopa mEnoun. BzanMoaeicTBue AUrajJoreHaakaHoB ¢ MarHMEM U LUHKOM.
[IonaTHE O  METAJUIOOPraHMYECKUX  coeAuHeHusaAX.  Mcmonb3oBaHue
raJIOTEHIPOU3BOJIHBIX YIJIEBOJOPOAOB B OBITY, TEXHMKE M MpPU CHHTE3E
OpraHUYECKUX BEIIECTB.

DOKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX NPEBPALLCHUN:
u3ydyeHue  (PU3MYECKUX  CBOMCTB  YIVIEBOJOPOJAOB  (PacTBOPUMOCTH),
KaueCTBEHHBIX PEaKUUi YIJIeBOJIOPOJOB Pa3IMYHbIX KJIACCOB (00ECIBEYMBAHUE
OpOMHOI WJIM MOAHOW BOJbI, PACTBOpA MEpPMaHIraHaTa Kajius, B3aUMOJEHCTBUE
aleTUJICHa C aMMHA4HbIM pacTBOpoM okcuja cepedpa(l)), kayecTBeHHOE
oOHapyXeHHE yriepoJa U BOJOpPOJA B OPraHUYECKMX BEILECTBAX, MOJyYEHUE
STWJIEHA M U3YYEHHE €ro CBOWCTB, O3HaKOMJIEHHE C Kosuiekiuusamu «Hedtb» u
«Yronp», ¢ oOpa3luaMH IUIACTMACC, Kay4yKOB W pE3HHbI, MOJECIMPOBAHUE
MOJIEKYJI YTIE€BOA0POJIOB U TAJIOT€HIIPOM3BOIHBIX YTIEBOAOPOIOB.

Kucnopoaconep:xanue oprannieckue coeAuHeHHs.

[IpenenvHble onHOaTOMHBIE cnMpThl. CTpoeHHE MOJEKyd (Ha HpuMepe
METaHoJIa W 3TaHoja). ['oMmonorumueckuil psia, oOwas ¢opmysna, U30MeEpuUs,



HOMEHKJaTypa u kjaccupukanus. Dusnyeckue CBOWCTBA MPEAESbHBIX
OJIHOATOMHBIX CHHUPTOB. BOAOpOJHBIE CBSI3M MEXKIY MOJIEKYJIaMH CIUPTOB.
XYWMHUYECKHE CBOMCTBA: pEaKUMUHU 3aMEIEHUs, ACTUApATAlMH, OKUCIEHUS,
B3aUMOJICKCTBHE C OPraHWYeCKMMH M HEOPraHMYECKHUMH  KHUCIOTAMH.
KauecTBeHHass peakuusi Ha OJHOATOMHBIE CHUPTHL JlelcTBUE 3TaHONA U
METaHoJIa Ha opraHu3Mm uenoBeka. CrnocoObl MOMy4YeHUss W TMPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢gupbl, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3NYECKHUX
Y XMMUYECKUX CBOWCTB.

MHoroaToMHbl€ COUPTHI — ATUJICHIJIUKONb W IHlepuH. dusndeckue u
XUMUYECKHE  CBOMCTBA:  pEaKkIMU  3aMEIEHUs,  B3aUMOJACICTBUE  C
OpraHUYEeCKMMU M HEOPraHWYECKHMMH KHUCIOTaMHU, KaueCTBEHHas peakuus Ha
MHOTOaTOMHbIE  cnupThl.  [IpeacraBieHne O  MEXaHM3ME  peaKLMi
HyKJ1eopuiIbHOrO 3amMelleHud. JleiictBue Ha opraHu3Mm 4esoBeka. CrocoObl
NOJIyYEHHS] U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJIEKYJIbI, B3aMMHOE BIUSHHUE TUAPOKCOTPYIIIBI
o6enzonpHOTO sigpa. Gusnueckue croiictBa peHosa. OCOOEHHOCTH XUMUYECKUX
cBOMCTB (eHona. KauecTtBeHHble peakiuu Ha (eHon. TokcuyHOCTh (heHona.
Cnoco6nwI nosyueHust U npuMenenue ¢penona. @enondopmanbaeruiHas cMoa.

KapOoHuW/IbHBIE COEAMHEHUS! — albJEruJbl M KETOHBL. OJEKTPOHHOE
CTpO€HHE KapOOHWUJIBHON rpymmbl. ['oMonorudyeckue psajapl aabIErHIOB U
KETOHOB, o01Ias ¢popmMmynia, U30MepUs U HOMEHKIaTypa. PU3nyecKre CBOWCTBa
aNbJETUOB M KETOHOB. XHMHYECKHE CBOMCTBA aNbJETHJIOB M KETOHOB:
peakuuu npucoeauHeHus. OKUCIEHUE allbJIErN10B, KAaUeCTBEHHbIE PEAKIUU Ha
anbaerupl. CrnocoObl MONyYEHUs! U IPUMEHEHHUE aJIbJIETH/I0B U KETOHOB.

OnHOOCHOBHBIE MpelenbHble KapOOHOBBIE KHUCIOTHL. (OcoOeHHOCTH
CTPOEHHS MOJIEKYJl KapOOHOBBIX KHCJIOT. M3oMepus W HOMEHKIATypa.
®du3nyeckue CBOMCTBA OJHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHCIOT.
Bonopoansie cBsI3M MeXAy MOJIEKYJaMH KapOOHOBBIX KHUCIOT. XHUMHUYECKHE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peaKLUs 3TepU(UKALIUHN, PEAKLIUU C yYaCTUEM
YIJIEBOJIOPOIHOTO pajukana. OCOOEHHOCTH CBOWCTB MYPaBbUHON KHUCIIOTHI.

[TonsiTne © MPOM3BOAHBIX KApOOHOBBIX KHUCIOT — CIOXHBIX Jupax.
Muoroo0pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEACIbHBIX U
apOMaTHYECKHUX KapOOHOBBIX KHCIIOT, JTMKapOOHOBBIX KHCIIOT,

TUAPOKCUKApOOHOBBIX KUCIOT. [IpeacTaBuTenu BHICIIMX KapOOHOBBIX KHCIIOT:
CTE€apUHOBAsl, NTAJLMUTUHOBAS, OJIEUHOBAS, JIUHOIEEAs, JTUHONEHO8As KUCIIOTHI.
CriocoObl OJTy4YeHHsI U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. 'oMonoruueckuii psia, odmas (popmyia, uzoMepust u
HOMEHKIaTypa. PU3NUYECKHE U XMMHUYECKHE CBOMCTBA: TMAPOJIN3 B KHUCIOW U
HIEJIOYHOM Cpefe.

Kupsl. Ctpoenue, puznueckre 1 XMMUYECKUE CBOKWCTBA KUPOB: THIPOJIN3
B KHUCJIOW M 1menoyHoil cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COIEpKaIINX
OCTAaTKH HENPEeIETbHbIX KUPHBIX KUCIOT. JKUphI B Ipupo/Ie.

Mp11a Kak cOJIM BBICIINX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JCHCTBHE.

O6mas xapakrepuctuka yrieBojoB. Knaccudukanus yrieBosoB (MOHO-,
M- WU 1nonucaxapuabl). MoHoOcaxapuIpl: TJIHOKO3a, (pPyKTO3a, TrajlakTo3a,
pubo3a, ae3zokcupuO03a. OU3NYECKHE CBOMCTBA U HAXOXKJICHHE B IMPUPO/IE.
doTtocuHTe3. XHUMUYECKHE CBOMCTBA TUIKOKO3bl: PEAKIHM C Y4YaCTHUEM
CHUPTOBBIX M QJIbJECTUAHONW TPYII, CIUPTOBOE M MOJOUYHOKHUCIOE OpOKEHHE.
[IpumeHeHue TIIIOKO3bl, €€ 3HAaYeHUE B JKU3HEAEATEIbHOCTH OpraHu3Ma.
Jucaxapuapl: caxapo3a, MallbTO3a M JIAKTO3a. BocCcTaHaBIMBaKIIME W



HEBOCCTAHABJIMBAIOLIME Iucaxapuabl. I'napomms nucaxapunos. Haxoxnenue B
npupose u npuMeHenue. [lommcaxapuapl: Kpaxmall, TJIMKOTEH W LIEJUII0JIO3A.
CrpoeHne MakpOMOJIEKYJl Kpaxmaia, IIMKOIeHa M LeJUIroJio3bl. dusnueckue
CBOMCTBAa KpaxMajla WM ULEJUIIOJO03bl. XHWMHUYECKHME CBOMCTBA Kpaxmalia:
TUAPOIN3, KA4YeCTBEHHAs peakuuss ¢ HOoAOoM. XHUMHYECKHE CBOMCTBA
LEJUIIOJIO3bl:  THJPOJINM3, TModydyeHue 3GupoB newntonao3pl. [lonstue 00
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIENK).

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB M HX IPEBPALLICHUI:
pPacTBOPUMOCTh PA3JIMYHBIX CHOUPTOB B BOJE, B3aUMOJCUCTBHE OSTaHOJA C
HaTpUEM, OKHCJIEHHE 3TWIOBOTO CIIMPTA B AJIBJAETH] Ha PACKAIEHHOM MEIHOU
IIPOBOJIOKE, OKHCJIEHHE 3THJIOBOTO CIUPTa AUXPOMATOM Kaiaus (BO3MOXKHO
UCII0JIb30BAaHUE BUAEOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMM Ha albAETUAIbI (C
ruapokcugom nuammuHcepeOpa(l) u  runmpoxcumom wmenu(Il)), peaxuus
mmnepuHa ¢ rugpokcugom  meau(ll), xumudeckue CBOWMCTBA pacTBOpa
YKCYCHOM KHUCJIOTBI, B3aWMOJIEWCTBHME pAaCTBOpPA INIKOKO3bl C THAPOKCUAOM
meau(11), B3aumoelicTBre Kpaxmallia ¢ MOJOM, PEIIEHUE SKCIEPUMEHTAIbHBIX
3agay 1o temam «Cnuptel U (QeHoinb, «KapOoHOBbIe KHUCIOTHL. ClOXKHBIE

3¢hupbD.
A3oTcoaep:KalMe OpraHnyecKkue coeTMHeHM .
AMUHBI — OpraHu4ecKkue MpPOU3BOJHbIE aMMuaka. Kiaccudukarus

aMUHOB: anudaTUuecKue U apOMaTHUYECKUE;, TMEPBUYHBIC, BTOPUYHBIC W
TpeTtuuHbie. CTpOeHUE MOJIEKYJI, olias Gopmyia, U30MEpHsi, HOMEHKIIATypa U
¢u3nueckre CBOMCTBA. XHUMHUYECKOE CBOMCTBAa anu(paTUYECKUX aMHUHOB:
OCHOBHBIE CBOMCTBA, aJIKWJIMPOBAHKE, B3aUMOJICUCTBUE MEPBUYHBIX aMHUHOB C
a30TUCTOM KUCTOTON. COJIM AIKWIIAMMOHHSL.

AHWIMH — TMPEJICTaBUTEIh aMUHOB apomaTrudeckoro psga. CrpoeHue
aHuWiIMHA. B3auMHOe BIMSHUE Tpynnm aTOMOB B  MOJIEKYJIE aHWIIMHA.
Oco0eHHOCTH XMMHUYECKMX CBOMCTB aHWIMHA. KadyecTBeHHbIE peaklMu Ha
aHunuH. CrnocoObl MOMYy4YeHUS] M NpUMEHEHUE anu(aTU4ecKUuX aMHUHOB.
[TonyueHue aHUIMHA U3 HUTPOOEH30J1a.

AmuHokucnotel. Homenknatypa u uzomepus. OTIeNbHbIE NPEICTABUTENN
0-aMUHOKHCJIOT: TJWIUH, ajaHuH. dusuueckue CBOWCTBA aAMHHOKHUCIIOT.
XUMUYECKHE CBOMCTBA aAMHUHOKHUCIOT Kak aM(OTEPHBIX OpPraHUYECKUX
COCAMHEHUN, peaklus MOJUKOHACHCAIUU, OOpa30BaHUE MENTHIHOU CBS3HU.
buonoruueckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 ¥ THUIPOJIU3 METITH/IOB.

benku xak npupognsie noaumepsl. [lepBuunas, BTOpUYHas U TpETUUHAS
CTPYKTypa OeiKkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: THUIPOJIU3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHUS BEIIECTB W UX MPEBPAILCHUI:
pacTBopeHue OCJIKOB B BOJIE, JeHATypalus OCJIKOB MPU HArpEBaHUU, IIBETHHIC
peakiuu Ha O€JKU, pEeIIeHHEe OHKCHEPUMEHTAIbHBIX 3aJad 10 TeMaMm
«A30TcoAepKalllue  OpraHuveckue  coenuHeHus’» u  «Pacno3HaBanue
OpTraHUYECKUX COCTUHEHUNY.

BbicokoMoJieKyJIIpHbIE COeIMHEHUS .

OcCHOBHBIE TIOHSITUS ~ XMUMHUHU  BBICOKOMOJICKYJISIPHBIX — COEUHEHMI:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEAHSS
MoJieKyJsipHass macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJSPHBIX
COCAMHEHUN — MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Matepuanbl. [lnacTmacchl (MOJUATUIIEH, MOJUIMPOIUIIEH,
NOJIMBUHWIXJIOPUI, TMOJUCTUPOJ, MOJTUMETUIIMETAKpUIaT, MOIUKApOOHATHI,
noJMATHWICHTEpedTanaT). Y Tmin3anus 1 nepepadboTka riacTuka.



DOnacToMepbl:  HATypaJbHbIA  KaydyyK, CHHTETHYECKHE  KayudyKu
(OyTaareHOBbI|, XJIOPOIPEHOBBIN, N30MIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tomumepsbt CIELHUAIBHOTO Ha3Ha4YCHUs (Tedion, KeBJjap,
AJIEKTPOIPOBOAIINE MOJIUMEPHI, OMOpa3naraeMble OJUMEPHI).

DOKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX NPEBPALLCHUN:
O3HAaKOMJIEHWE ¢ oOpa3laMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IlacTMacc, Kay4dyKoB, PEIICHHE HSKCIEPUMEHTANbHBIX 3aJad [0 TEeMe
«Pacnio3HaBaHue MJIaCTMACC U BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxxnenue MoJIeKyJIpHOM (OpMYJIbl OPraHUYECKOrO0 COEJUHEHUs MO
MacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJACHUE
MOJIEKYJISIPHON (DOPMYJIbI OPraHUYECKOTO COEIUMHEHHS MO Macce (00bEMY)
MPOJYKTOB CropaHusi, 0 KOJMYECTBY BelllecTBa (Macce, 00bEMY) MPOTYKTOB
peaKklMy W/WIM UCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOH (POpPMYIIbI
OpPraHUYECKOro BEIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB MJIM CIIOCOOOB
NOJIYYEHHMSI, ONPENEIEHUE 0N BBIXOJA MPOJYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBS3H.

Peasmzannst MeXNpeIMETHBIX CBA3CH NPU H3YYEHUM OPraHUYECKOU
xumun B 10 Kjacce OCYHIECTBISETCS 4YEpe3 MCIOJIb30BaHHE KaK OOIIMX
CCTCCTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATHHA, MPUHATHIX B OTACIBHBIX
peIMETaxX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAy4YHblE TMIOHATUSA: SIBJIEHWE, HAay4yHbId (aKT,
TUI0TE3a, TEOpHs, 3aKOH, aHalW3, CUHTE3, Kiaccuukauus, HaOIIOAeHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHHUE.

®duzuka: MaTepusi, aToM, »3JEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHHE
BELIECTBA, (PM3UUECKUE BEIMYMHBI, €IUHHUIIBI U3MEPEHUS, CKOPOCTb, SHEPIHUs,
Macca.

buonorusi: knerTka, opraHusMm, 3KocucTema, Ouocdepa, MeTabOIHU3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBINA U reTepoTPOPHBIN TUIl MUTAaHUSA, OpOKEHHE,
(doTOCHUHTE3, [bIXaHHUE, OEJIKH, YIJIEBOJbI, KUPbL, HYKIEMHOBBIE KHCIIOTHI,
(epMEHTBHI.

I'eorpadusi: nmonesHpie HCKOMaeMbl€, TOIUIMBO.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PalMOHAIBHOIO MUTAHUA,
MOIOUIUE CPEJICTBA, MaTEPHAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIAS N HEOPTTAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMHUHM.

AtoM. CocTtaB aTOMHBIX sAnep. XHUMHYECKHWA dJeMeHT. W30Tomsbl.
CtpoeHue 3JeKTpOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPTE€TUUECKHE
YPOBHH M NOAYPOBHU. ATOMHBIE opOuTanu. Kiaccupukauuss XUMUYECKUX
AJIEMEHTOB (s-, p-, d-, f-anemenThl). Pacnpenenenue »MeKTPOHOB MO aTOMHBIM
opOuTansM. OJNEKTPOHHbIE KOH(UIypalluh aTOMOB 3JIEMEHTOB MEPBOIO—
YETBEPTOrO MEPUOJIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, JIEKTPOHHbIE
KOH(UTypaliui HOHOB. DJIEKTPOOTPULATEIBHOCTb.



[lepnognuecknii 3akoH u llepuonnueckas cucremMa XHMHYECKHX
anementoB  J[.M. MenneneeBa. CBsI3p NEPUOJMYECKOTO  3aKOHA WU
[Ieproanyeckol CHCTEMBI XMMHMUYECKHX JJIEMEHTOB C COBPEMEHHOW TEOpHEH
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMS CBOWCTB XMMHYECKHUX
3JIEMEHTOB U 00pa3yeMbIX MMM IMPOCTHIX U CIOXKHBIX BEIIECTB MO IpynnaM U
nepuoaam. 3Ha4eHUe nepuoandeckoro 3akona /.M. Menneneena.

XUMHUYECKasi CBA3b. BHUABI XMMHUYECKOW CBS3M: KOBAJICHTHAs, MOHHAs,
MeTainyeckas. Mexanu3mbl 00pa30BaHMsI KOBAJIEHTHOM CBSA3M: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIA.  DHEpruss W JuiMHA  CB3u.  [lomapHOCT®,
HaIIPaBJICHHOCTh W HACBIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble CBA3M.
BonoponHas cBa3b. MeKMONEKYISPHBIE B3aUMOIECHCTBHS.

BaneHTHOCT M BaJeHTHBIE BO3MOXHOCTHM aTOMOB. CBSI3b AJIEKTPOHHOM
CTPYKTYpPhl MOJIEKYJ € HMX T[E€OMETPHUYECKMM CTPOCHHEM (Ha Mpumepe
COEIMHEHH 3JIEMEHTOB BTOPOIO MIEPHO/IA).

[IpencraBieHne 0 KOMIUIEKCHBIX COEIMHEHHUAX. COCTaB KOMILIEKCHOTO
MOHA:  KOMIUIEKcOoOOpa3oBaTeib,  JIMTAHIbl.  3HAYE€HUE  KOMIUIEKCHBIX
coequHeHni. [IoHATHE O KOOPAMHAIMOHHOW XUMHH.

BemecTtBa MOJEKYJIAPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHs. THIbI
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOKMCTBA BEILIECTB.

[TonsiTue o gucnepcHeix cucremax. Mcrtuanaeie pactBopsl. [IpencraBienue
0 KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAKEHHSI KOHLEHTpALMU PacTBOPOB:
MaccoBas J10Js1 BEUIECTBA B PACTBOPE, MOJISIpHAs KOHLEHTpauus. HacelienHsle
Y HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTB. KpucTtamioruaparst.

Knaccudukanuss 1M HOMEHKIATypa  HEOPraHMYECKUX  BEIECTB.
TpuBHabHBIE Ha3BaHUA OTHAEJBHBIX IPEICTABUTENEH  HEOPraHUYECKUX
BEILIECTB.

Knaccudukanuss  XMMHUYECKMX  peaklMili B  HEOPraHUYECKOW U
OPraHUYECKON XMMHUU. 3aKOH COXPAHEHUS MACCHI BEIIECTB; 3aKOH COXPAHEHUS
U TPEBpAIICHUS SHEPruu MpU XUMUYECKHX peakuusx. TernoBbie 3P (eKTs
XUMHAUYECKUX peakuuii. TepMOXUMHUECKHE YPABHEHHS.

CKOpOCTh XMMHYECKOM peakuuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX
(daktopoB. ['oMoreHHblie 1 reTeporeHHble peakuuu. Karanus u kaTanu3aTopsl.

OOpatumble U HeoOpaTUMbIE pEaKUUU. XHUMHUYECKOE paBHOBECHE.
KoHcranta xumuyeckoro paBHoBechs. (DAKTOpPBI, BIMAIOLIIME HA ITOJIOKECHHE
XUMHYECKOTO PABHOBECHSI: TEMIIEPATypa, JABJIICHUE U KOHIICHTPAIMX BEIECTB,
ydacTByromux B peakuuu. [Ipuaoun Jle [Hlarense.

Onektponutuyeckas auccouuanus. CullbHbIE M cla0ble AJIEKTPOJIUTHI.
Crenenp aucconmannu. Cpena BOJHBIX PAacTBOPOB: KHCIOTHAs, HEWTpaJbHAasd,
mienioyHas. Bopopoanwiii nokazatens (pH) pactBopa. ['mapomnms coneit.
Peaknuu nonHoro oomeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE  peakund. CTeneHb OKHUCIICHUS.
Okucnurens M BOCCTaHOBUTEND. [Iporecchl OKHCIEHHMST M BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIN M BOCCTAHOBUTENIHU. METOJI 3JIEKTPOHHOro OaliaHca.
DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB M WX IPEBPALLICHUM:
pa3lIoKEHHUE MEPOKCHAA BOAOPOAA B IPUCYTCTBHM KaTaau3aTopa, MOIEIH
KPUCTANIMYECKUX  pPEUIETOK, MPOBEICHHE peaKkuid HOHHOro OOMEHa,
ONPENEIICHUE CPENIbl PACTBOPOB C MOMOILIBI0 MHIAMKATOPOB, U3YUYECHHUE BIUSHUSA
paznuYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEAKIMU U IOJIOXKEHUE
XUMHUYECKOTO PAaBHOBECHSI.

Heoprannyeckasi Xumusi.



[lonoxenne HemerauioB B llepuonnueckoil cucTeMe XUMHUYECKUX
anementoB J.M. MengeneeBa M OCOOEHHOCTH CTPOECHHSI HMX aTOMOB.
duznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIOB (Ha HpHUMeEpe
KHCJIOpOJIa, cephbl, hocdhopa u yriepoaa).

Bonopona. Ilonyuenue, ¢puzndyeckre U XUMMUYECKUE CBOMCTBA: PEAKIIUU C
METAUIAMA W HEMETaJUlaMH, BOCCTAaHOBHUTEIbHbIC CBOWCTBA. [ 'Mapubl.
TomIMBHBIE JIEMEHTBI.

["anorensl. Haxoxaenue B npupojie, CocoObl MOIy4eHus, PU3NYECKue U
XAMUYECKUE CBOICTBA. ["anoreHoBOIOPOIBL. Baxwueiimme
KHUCIIOPOACOJIEp)KAIIUE  COCIMHEHUA  TalloreHoB.  JlaboparopHble U
IPOMBIIIEHHBIE CLIOCOOBI MOJTY4YEHUs raoreHoB. [[puMeHeHre rajJoreHoB u ux
COEIMHEHU.

Kucnopon, 030H. JIabopaTopHbie U MPOMBIILICHHBIE CIIOCOOBI MOTYUYECHUS
kucinopoaa. Puznueckrue U XMMUYECKUE CBOWCTBA U MPUMEHEHHE KUCIOPOJa U
030Ha. OKCUIBI U IEPOKCUBL.

Cepa. HaxoxneHnue B mpupojie, CHOCOObI TOJNy4YeHHUS, (PU3UUYECKUE U
xumuyeckue cBoictBa. CepoBomopon, cyiabhuiasl. Oxcupa cepbi(IV), okcun
cepri(VI). CepHucras u cepHas KHUCIOTHI U UX coju. OCOOEHHOCTU CBOMCTB
cepHOM KUCIOTHI. [IpumeHenne cepbl U €€ COeIMHEHN.

A3zor. Haxoxnenue B mpupone, crnocoObl NOJy4YeHHs, (PU3HUECKHE U
XMMHUYECKUE CBOMCTBA. AMMMaK, HUTpuIbl. Okcuibl aszora. A3oTucTas H
a30THasl KHUCIOTBI U HUX coJdu. OCOOEHHOCTHM CBOMCTB a30THOM KHUCIOTHI.
[TpumeHeHue a30Ta ¥ ero COeIMHEHU. A30THBIE YI00pEHUS.

®ocdop. Haxoxnaenue B mpupojie, CriocoObl MoaydeHus, (pU3nYecKue u
xumuueckue cpoiictBa. @ochuasl u dochun. Oxcunbl dhochopa, dbochopHas
kucinota u e€ conu. [Ipumenenue dochopa u ero coenunenunit. dochopusie
yaoOpeHus.

Yraepon, HaxoxkAeHUE B Tpupojie. AJUIOTPONHBIE MOAU(PHUKAIUU.
®duznyeckue M XUMHUYECKHE CBOMICTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaom. Oxcun yraeponaa(Il), okcua yrinepona(I'V), yroibHas kucinora u e€
coJii. AKTUBUPOBAHHBIN YroJiib, aacopouus. dymiepensl, rpadeH, yraepoaHbie
HAaHOTPYOKHU. lIprMeHeHne mpoCThIX BEUIECTB, OOpPa30BaHHBIX YIJIEPOJIOM, U
€r0 COEJMHEHHU.

Kpemuuii. Haxoxenue B npupoje, cnocoObl noinyyeHus, (GUu3snvyeckue u
xumuyeckue corctBa. Okeuna kpeMHusi(1V), kpeMHueBast KUCI0Ta, CUITMKATHI.
[IpumeHeHne KpemHus U ero coeauHeHui. CTEKI0, €ro MOJIy4YeHUE, BUJIbI
CTEKJIa.

[Tonoxenne MerawioB B llepuogumueckoit cuCTEME XUMHYECKHX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHMSI DJIEKTPOHHBIX 000JOYEK aTOMOB
meTtaioB. O0mue gpuznyeckue cBoiicTBa MeTaioB. [IpuMeHeHne MeTauioB B
ObITy 1 TexHuKe. CIiaBbl METaJIOB.

DJIEKTPOXUMHUUECKUNA psJil HanpspDKeHUW MeTauioB. OOIue crnocoObl

NOJIyYEHUS METaJJIOB: THIPOMETAILTYPrus, NUPOMETAILTYPIUs,
anekTpoMmerasutyprus. Ilonsarue o koppo3un metasioB. CrocoObl 3alIUThl OT
KOPPO3UHU.

O6mas xapakrepuctuka metaioB [A-rpynnsl [leproanueckoil cucTeMsl
XUMHUYECKUX DJJeMeHTOB. Harpuit u kamuil: mnonydeHue, (Qunueckue u
XUMHYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

O6mas xapakrepuctuka MetauioB [IA-rpynmel [lepuonnyueckoit cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii u KajablUid: TOdydyeHue, (HU3NYecKue Hu



XUMUYECKUE CBOICTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB U UX COECAMHEHMII.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMHHMI: TIOlydeHHE, (U3MYECKHUEe M XMMHUYECKHE CBOWCTBA,
IPUMEHEHUE MPOCTOr0 BEIIECTBA M €ro COEAMHEHH. AMQOTEpHbIE CBOWMCTBA
OKCHJIa ¥ TUAPOKCUJA ATFOMUHUS, TUAPOKCOKOMIIIIEKCHI AJIFOMUHUS.

OO6mast xapakTepucTHKa MeTaioB 1o0ouHbIXx mnoarpynn (b-rpymm)
[leproan4eckor CHCTEMBI XUMUYECKHUX AJIEMEHTOB.

PusnuecKkrne 1 XMMUYECKUE CBOMCTBA XpOMa U €ro coeanHeHU. OKCHIbI
u rugpokcubl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u AuXpomMatsl, UX
OKHCIIUTENIbHBIE CBOMCTBA. [lomydeHne u npuMeHeHne xpoma.

@u3znyeckne M XMMHYECKHME CBOMCTBA MapraHla M €ro COCAUHEHHM.
Baxwneiimme coenunenuss wmapranua(ll), wmapranna(IV), wmapranua(VI) wu
mapranua( VII). [lepmanranaT kaausi, ero OKUCIMTENbHBIE CBOMCTBA.

dusznueckne W XHMHYECKHE CBOMCTBA JKEJIe€3a MU €ro COCOUHEHHM.
Oxkcupapl, rugpokcuasl u conu xeneza(ll) u xeneza(Ill). Ilomyuenue wu
IIPUMEHEHME KEJIE3a U €ro CIUIABOB.

@u3nYECKre U XMMUUYECKUE CBOMCTBA MEJIU U €€ coennuHeHuil. [lomyuenue
Y IPUMEHEHUE MEU U €€ COEUHEHNN.

[Muuk: nomydeHue, pU3NYECKUE M XMMHYECKHE CBOMCTBa. AMdoTepHbIe
CBOMCTBA OKCHJA M THAPOKCUAA LHMHKA, THIPOKCOKOMIUIEKCH IIMHKA.
[TpumMeHeHue UHKA U €ro COeAMHEHUIA.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX NPEBPALLCHUIN:
u3yueHue oOpas3loB HEMETAUIOB, TopeHue cepsl, dhocdopa, xene3a, Maruus B
KHCIIOPOJIE, M3YyYEHHUE KOJUIEKIMM «MeTaJulbl M CIUIaBbl», B3aMMOJEUCTBUE
HICJIOYHBIX W IIEJIOYHO3EMENbHBIX METaUIOB €  BOJOM  (BO3MOXHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), B3aMMOJCHCTBUE LMHKA M JKele3a ¢
pacTBOpaMM KHUCJIOT M LIENOYEH, KAYECTBEHHBIE PEAKIIMM HA HEOPraHUYECKHE
aHUOHBI, KaTHOH BOJOPOAA ¥ KAaTHOHBI ~METaIOB, B3aMMOJCHCTBUC
THJPOKCHIOB AIFOMUHUS U LIMHKA C PACTBOPAMH KUCJIOT U ILISIOYCH, PeLICHHE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 1o TemMam «l anorensn», «Cepa u €€ coeqMHEHUs»,
«A30T U Qochop M HX COEIUHEHUD, «MeTanbl TIaBHBIX HNOATPYIIID,
«Mertasnibl TOOOYHBIX TOATPYIIID.

XuMHUSA U KU3Hb.

Pons xumum B oOecrneueHHHM YCTOMYMBOIO pa3BUTHUSl YEJIOBEYECTBA.
[TonsiTue 0 Hay4HbIX METOAAX TMO3HAHUS M METOJOJIOTMM HAay4YHOIO
VCCIIEJOBAHUS. Hayunble =~ mpuUHOMIBI ~ OpPraHM3aldd  XUMHUYECKOTO
npousBojacTBa. IIpoMbllieHHbIE CIIOCOOBI MOJYYEHUS! Ba)KHEWMILMX BEILECTB
(Ha mnpuMepe TMpPOM3BOACTBA aMMHAKa, CEPHOM KHCIOThl, METaHOJA).
[TpoMbllIIIEHHBIE CITOCOOBI TMOJYYEHUS! METAJUIOB M CIUIaBOB. XHWMHUYECKOE
3arpsAA3HEHNE OKPYXKAIOIIEHM Cpeasl M €ro MociueAcTBus. Poinb Xumuu B
00ecreYeHUr IHEPreTUHIECKON 0e30MacHOCTH.

XuMusi ¥ 300pOBbe UenoBeka. JlekapcTBeHHble cpeacTBa. I[lpaBuna
UCIIOJIb30BAaHUSl JIEKAPCTBEHHBIX MpenapaTtoB. Poib XUMHM B Pa3BUTHH
MEJULUHBI.

XWMHSI IUIIHA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE 100aBKU. Pojib xumuu B
oOecrieyeHny NUIIeBOil 0€30MacHOCTH.

KocMmernueckue u napgromepusie cpeiactBa. beitoBas xumus. [lpaBuina
0€30MacHOro MCMOJIb30BaHUS MPENapaToB OBITOBOM XMMHUU B IOBCEIHEBHOMU
AKHU3HH.

XuUMHSI B CTPOMTENBCTBE: BAXKHEWILWE CTPOUTENbHBIE MaTepUalIbl
(memMeHT, 6eToH).



XuMusi B CEIbCKOM XO3siMicTBe. (OpraHn4ecKMe W MUHEpAJbHBIE
yaoOpeHus.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepUallbl, KPACKH, CTEKIIO, KEpaMHUKa.
Marepuansl 1 35eKTpoHUKU. HaHOTEXHONMOTMA.

Pacuérnsie 3anaun.

Pacuétel: Maccel BemecTBa Wik 00bEMa ra30B N0 U3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMHU BELIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMHU, €CJIU OJHO U3
BELIECTB MUMEET MPUMECH, MacCchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaklMM, €clii OJHO W3 BEUIECTB JAaHO B BHJE pPACTBOpa C OINpPEACIEHHON
MAaCCOBOM J0JIEM PAcTBOPEHHOTO BEMIECTBA, MACCOBOM JOJMW W MOJSAPHOU
KOHLIEHTpAI[MM BELIECTBA B PACTBOPE, JOJM BbIXOJIA MPOAYKTAa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzaumst MeXnpeaMETHBIX CBSI3€M MpU  HM3ydyeHUH oOwwed u
HEOpraHW4YeCcKorW Xumuu B 11 Kiacce OCYIIECTBISETCS 4Yepe3 HUCHOJIb30BAHUE
KaK OOIIMX E€CTECTBEHHO-HAYYHBIX NOHSITHH, TaK M TOHSATUH, NMPUHATHIX B
OTJIETIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmuMe ecTeCTBEHHO-HAy4YHbIE TMIOHATUSA: SIBJIEHUWE, HAay4yHbId (aKT,
TUI0TE3a, TEOPHsl, 3aKOH, aHaju3, CUHTE3, KiacCU(UKAlMs, MEePUOJIUYHOCTD,
Ha0JII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJEJIb, MOACIIUPOBAHUE.

®duzuka: MmaTepusi, MUKPOMHUpP, MAKpPOMHpP, aTOM, 3JEKTPOH, MPOTOH,
HEUTPOH, HWOH, MW30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIa, HSHEPreTUYECKUn
YPOBEHb, BEILECTBO, TEJNO, OOBEM, arperaTHo€ COCTOSIHUE BEUIECTBA,
UJceabHbIA Ta3, (U3MYECKUE BEIMYMHbBI, €IUHMIBI H3MEPEHHUs, CKOpPOCTb,
SHEprus, Macca.

buonorusi: knerTka, opraHusMm, 3KocucTema, Ouocdepa, MeTabOIHU3M,
MaKpO- U MHKPO3JIEMEHTHI, OCJKH, >KUPbI, YIIEBO/AbI, HYKJIIEUHOBBIE KHUCIIOTHI,
(epMeHTBI, TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, MOJE3HbIE HCKONAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMUYECKas IPOMBIIIEHHOCTD, MeTaJly prus,
CTPOUTEIbHBIE MaTEpHaJIbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MUILIEBAS
IPOMBIIUIEHHOCTh,  (papMaleBTUYECKass MPOMBILUIEHHOCTb, POU3BOACTBO
KOCMETUYECKUX MpenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUasoB,
AJIEKTPOHHAS POMBILIIIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITIPOIPAMMBI IO
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHHMA

JIMYHOCTHBLIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHUCTEMHO-IEATEILHOCTHBIM IMOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS IpeaMeTa « XUMHs» Ha YPOBHE CPEIHErO
oOmero o0pa3oBaHMs BBIJEIECHBI CIEAYIOLIME COCTABIISIONIME: OCO3HAHUE
00yYaloIMUMUCA POCCUUCKOM TpakAaHCKOW HWJEHTUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO,  CaMOCTOSITEIBHOCTH M CAaMOOIPENECICHUI0;  HAJIU4HE
MOTHBallMM K OOYYEHHIO; TOTOBHOCTb M CIOCOOHOCTh OOyYaromIuxcs
PYKOBOJICTBOBATbCSl MPHUHATHIMU B OOIIECTBE IMpaBMWJIaMd W HOpPMamu
NOBEACHUS; HAIMYUE MPABOCO3HAHUS, SIKOJIOTMYECKON KYJIbTYpbl; CHOCOOHOCTD
CTaBUTh LIETIU U CTPOUTH )KM3HEHHBIE TUIaHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS MpeaMeTa «XUMHUS» OTPAKAIOT
c()OpPMHUPOBAHHOCTh ONBITA TO3HABATEIBHON W MPAKTUYECKOM JEeATEIbHOCTH
oOyyJaronuxcs B NpoLecce peain3aluy 00pa3oBaTEIbHOMN IEATETbHOCTH.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MpeaMeTa «XUMHUS» OTPAKAIOT
c()OPMHUPOBAHHOCTh ONBITA TO3HABATEIBLHON W MPAKTUYECKOM JEATEIbHOCTH
00yyaromuxcs B Mpoliecce peain3aiuu 00pa3oBaTeIbHON JIESITEIIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHUS:

OCO3HaHUsl  OOy4YalOMIMMHUCS  CBOMX  KOHCTUTYLMOHHBIX TMpaB U
00s3aHHOCTEM, YBa)KEHUS K 3aKOHY U NPABONOPAJIKY;

IPEICTAaBICHUS O COIMAIbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3JAAHHUH
y4€OHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MMO3HABATENIbHBIX 33]1a4, BHIIOTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TIOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHMKY U
apryMEHTBI IpYTUX MPU aHAIU3€ Pa3Iu4HbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NaTpHOTHUYECKOr0 BOCIIMTAHUSL:

LHEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YCCTBEHHON XUMMHU,

YBaXEHUSI K IMPOLIECCY TBOPUECTBA B OOJIACTH TEOPUHM M MPAKTUYECKOIO
OPWIOKEHUS! XMMHUH, OCO3HAHMSI TOTO, YTO JAHHBIE HAYKU €CTh pe3yJbTaT
JUIMTENIbHBIX ~HAOJIIOJCHUM, KPOMOTIUBBIX HKCIEPUMEHTAIbHBIX IOUCKOB,
MOCTOSTHHOTO TPY/Aa YYEHBIX U MPAKTUKOB,;

MHTEpPECAa M TO3HABAaTEJIbHBIX MOTMBOB B MOJYYEHUU U TOCIEAYIOLIEM
aHanu3e  MHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHUSIX  COBPEMEHHOM
OTE€UYECTBEHHON XUMMHHU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 TIOBEICHHUS;

CHIOCOOHOCTH  OIIEHMBaTh CHUTyallUH, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMbI U IICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJIEHUE U MOCTYIKHA CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX MW MPAaBOBBIX HOPM M C YYETOM OCO3HAHUSA
MIOCJIEICTBUI ITOCTYIIKOB;

4) popMupoBaHMS KYJbTYPHI 310POBbS:



NOHUMAaHUSl LEHHOCTEH 3J0poBOoro M Oe3omacHOro oOpa3a KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (DPHU3UYECKOMY U
NICUXUYECKOMY 3/10POBbIO;

coOrofieHusl MpaBwil 0€30MacHOTrO OOpallleHus C BEIIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU, B TPYJOBOM AEATEIBbHOCTH;

NOHUMAaHUSl LIEHHOCTU TMPaBUJ WHJIUMBHUIYAIbHOTO M KOJUIEKTUBHOI'O
0€30MacHOro MOBEAEHUS B CHUTYyalUsX, YTPOXAIOIIMX 3J0POBbI0 M KU3HU
JIIO/ICH;

OCO3HAHWSl  MOCJIEACTBMM M HENpHUATUS  BPEOHBIX  MPUBBIYEK
(ynotpeOieHus alnKoroisi, HAPKOTUKOB, KYpEeHUs);

5) TpyaA0BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4YEOHO-HCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOW W JAPYrMX BHJIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE€ B PpEUICHUU MPAKTHUYECKUX 3a]ad
COIMAILHOM HAIPABICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

UHTEpECca K MPaKTUYECKOMY HM3YYEHHIO Mpodeccuil pa3inuyHOro poja, B
TOM YHCJI€ HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMUH;

yBaXEHUS K TpyHdy, JIOJAM TpyJa M pe3yjpTaTaM TpyJdOBOM
NEeSTENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY MHAMBUAYAJbHON TPAEKTOPHUU
oOpazoBaHus, Oyayiiel npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB
U IOTpeOHOCTEN 00111eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

9KOJIOTMYECKU LEJIECO00PA3HOr0 OTHOLIEHUS K MPHUPOAE KaK HUCTOYHHUKY
CYyILIECTBOBAaHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS II00AJIBHOIO XapakTepa SKOJOTMYECKUX MpOoOseM, BIUSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MTPUPOJHON U COLMATBHOU CPEAbL;

OCO3HaHUsl HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN XUMHUHU IS
pelIeHs: BOIPOCOB PALIMOHAIBHOTO IPUPOAOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOILIEH
IPUPOAHON CpeJie, YMEHHUS MPOrHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOTHYECKUE
NOCJIECTBUA MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATD UX;

HaJIM4YMg  Pa3BUTOTO  SKOJOTMYECKOTO  MBIIUICHUS, 3KOJOTHMYECKOU
KyJbTYpbI, OIbITa AESATEIBHOCTU SKOJOTMYECKOM HAINpPaBIECHHOCTH, YMEHHS
PYKOBOJACTBOBATHCSI UMY B MIO3HABATEIIbHOM, KOMMYHUKATUBHON U COLIMAIIBHOM
IPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTUBOCTOATH HIEOJOTUU
xemodoOuu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO PpPa3BUTHS
HAyKU U OOLIECTBEHHOMN IIPAKTUKH;

NOHUMAaHUSl CHEHU(PUKH XUMUU KaK HAyKd, OCO3HaHUS €€ poiHu B
(bOpMHpPOBAaHNU PALIMOHATIBLHOTO HAYYHOTO MBILUIEHUS, CO3aHUH LETOCTHOIO
IPEICTaBIICHUs 00 OKPYXaIOLEM MUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEHW M PpEIIEHUU MpOoOJeM COXpaHEHHUS
IPUPOAHOTO PABHOBECHUS;

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHH [UJIi COBPEMEHHOM
UMBUJIM3ALMKA: B €€ T'yMaHUCTHUYECKOM HAIpaBICHHOCTH W Ba)XXHOW pOJIM B
CO3JaHMM HOBOW 0a3bl MaTepUAIbHOW KYJIbTYpbl, B PELICHUU TJIOOATBHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM,



NUIIEBOM M DIKOJOTMYECKOM O€30MacHOCTU, B Pa3BUTUU  MEAUIIUHBI,
o0ecreyeHnn yCiaoBUil YCHEIIHOIO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU
Ka)kJI0TO YiICHA OOIIEeCTBA;

€CTECTBEHHO-HAYYHONW TPAMOTHOCTH: MOHMMAHHUS CYI[HOCTH METOOB
MO3HAHUS, HCMHOJb3yeMbIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
UCIIOIb30BaTh TOJIydyaeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHUS SIBJICHUMN
OKPY>Kalolllero MUpa M MPOUCXOMASIIMX B HEM HM3MEHEHUMN, YMEHUS JieNlaTh
000CHOBaHHBIE 3aKJIIOYEHUS] HA OCHOBE HAY4YHbIX (DAKTOB U HMEIOUIUXCS
JAHHBIX C IEJIBIO MOJTYYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBLCKOU IESITEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa3OBaHUI0 U
caM0oOOpa30BaHNI0, K AKTUBHOMY TOJYYEHUIO HOBBIX 3HAHUU 1O XUMHUU B
COOTBETCTBUHM C KU3HEHHBIMHU MOTPEOHOCTAMU;

uHTEpeca K  OCOOCHHOCTSIM  TpyJa B pa3iuuHbiXx  cdepax
npo¢eCCUOHANILHON JIEATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJabTaThl OCBOCHHUS MpPOrpaMMbl MO XUMHUU Ha
YPOBHE CPEeAHETO 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble I (POPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOIIMXCSA
MEKIUCHUATUIMHAPHBIE (MeXTpeAMETHBIE) oOllleHayYHbIE TIOHSTHS,
OTpaXKAIOIIUE EIOCTHOCTh HAYYHOW KapTHUHBI MHUpAa U CHEU(UKY METO/OB
MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HaykKax (Marepusi, BEIIECTBO,
SHEprusi, SBJCHUE, MPOIECC, CUCTEMAa, HAYUYHBIH (akT, NPUHIMUII, TUIIOTE3a,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HCCIEAOBAaHHME, HAOIOJIEHHWE, H3MEPEHHE,
SKCIIEPUMEHT U JPYTHE);

YHUBEPCAJIbHbBIC y4eOHbIE JEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTUBHBIE, PETYJISTUBHBIE), oOecneuuBatome (HopMUpOBaAHUE
(GYHKIIMOHATBHON TPaMOTHOCTHU U COLMANIBHOM KOMIETEHIIUHU O0y4arOUIUXCS;

CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE
MEXKIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  YHUBEPCAJIbHBIC
y4eOHbIe IeUCTBUS B IO3HABATEIbHON U COLMAIBLHON MPAKTHKE.

MeranpenMeTHbie pe3yibTaThl OTPAa)KAIOT OBJIAJEHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
JNEUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBbIE YUeOHbIe 1eHCTBUS

1) 0a3oBble JIOTHYECKHE TeHCTBHUSA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATH U AKTyaJIU3UPOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh ILEeNU JEATeNbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUH HUX
JOCTUKEHHUS, COOTHOCUTb PE3yJbTaThl JEATEIBHOCTA C MOCTaBJICHHBIMU
HEIISIMU;

UCIIOIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICJISATh XapaKTEPHbIE MPU3HAKU MOHATUN U YCTAHABIMBATH UX B3aUMOCBS3b,
UCIIO0Ib30BaTh COOTBETCTBYIOIINE MOHATHUS J11 OOBSICHEHHS OT/ACNIbHBIX (DAKTOB
U SIBJICHUI;



BbIOMpATh OCHOBAaHUA M KPUTEPUM I KJIACCU(PUKALMH BEUIECTB U
XUMHUYECKUX PEaKIUK;

yCTaHaBJIMBATh MPUYMHHO-CIEJACTBEHHBIE CBSI3M MEX]Yy HW3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTbH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, NE€IyKTUBHBIE, IO
AHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX
SABJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI M 3aKIIOUEHUS;

OPUMEHATh B MpPOLECCe IMO3HAHMUA  MCHOJb3yEMblE B  XHMHUHU
CUMBOJIMYECKME  (3HAKOBBIE)  MOJIENH, MpPeoOpa3oBbIBaTh  MOJIEIbHBIC
IOPEICTAaBICHUS — XUMUYECKUA 3HAaK (CHUMBOJI) D3JEMEHTa, XUMUYECKas
dopmyna, ypaBHEHHE XHMHYECKOM pEAKUUU — TMpPU PEIICHUH Y4eOHBIX
NO3HABATEJbHBIX M MPAKTUYECKUX 3aJa4, MPUMEHSTh Ha3BaHHbIE MOJEJIbHbIC
IPEICTABIICHUS JUIsl BBISIBICHHS XapaKTEPHbIX NPU3HAKOB M3Y4YaeMbIX BELIECTB
Y XUMUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eHCTBUA:

BJIaJIeTh OCHOBAMHU METOJIOB HAyYHOI'O MO3HAHHUS BEIECTB U XUMHUYECKUX
peaKkuui;

dopMynupoBaTh LENM M 3aJayd  HUCCIENOBaHUS, HCIOJIb30BaTh
NIOCTABJICHHBIE M CaMOCTOSTENbHO C(OPMYJIHPOBAHHBIE BONPOCHI B KA4ECTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI I ()OPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
IPaBUJILHOCTH BBICKA3bIBAEMBIX CYK/ICHHUIA;

BJIAJCTh HAaBbIKAMU CaMOCTOSITEJIbHOTO IIJIJAHUPOBAHMS M MPOBEICHUS
YUYEHMUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAONIOAATh 3a
XOJIOM  IMpoliecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0  pe3yJsbTarT,
dbopmynupoBath 0000IIEHUSI W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTHU
pe3ynbTaTOB HCCIEAOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOAEIIaHHON
pabore;

OpuOOpeTaTh OMNBIT YYEHUYECKOM HCCIEA0BATENBLCKOW M IPOEKTHOU
JESATENbHOCTH, MPOSIBISITH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY
NOMCKY METOJIOB pEIICHUS MPAKTUYECKHX 3a/lay, NPUMEHEHHIO pPA3JIMYHbIX
METOJIOB [TO3HAHHSI.

3) pabora ¢ uHpopmanmeii:

OpUEHTHUPOBAThCA B PANIMYHBIX HCTOYHHMKAX HHQoOpMauuu (Hay4dHO-
NOMmyJisipHasi JIMTepaTypa XUMHUYECKOTO COJIEpKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl MHTEepHETa), aHAIM3UPOBATh HHPOPMALIMIO PA3IUYHbBIX BUIOB U (hopM
NpEACTaBIICHUs,  KPUTHYECKHM  OLEHMBaTh €€  JOCTOBEPHOCTb  H
HENPOTUBOPEUYHUBOCTb;

(GbopMyIMpOBaTh 3aIIPOCHI U IPUMEHSThH PA3JIMYHbIE METO/IbI IPU MOUCKE U
orOope uHPOpMALMKM, HEOOXOAUMON JJid BBINOJIHEHUS YYEOHBIX 3ajad
OITPENICIIEHHOTO TUIIA;

npUOOpeTaTh OMBIT UCIHOJIb30BaHUS MH()OPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY IMpPEICTaBICHUS
uH(popmaiu (cxeMsbl, rpaduKu, TuarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KAyeCTBE CpEACTBAa Mpu padoTe ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTU4YeCKue) 3HAKM W CHUMBOJBI,  (GopMyibl, aOOpeBUATYpHI,
HOMEHKJIATYpy;

HCITI0JIb30BAaTh 3HAKOBO-CHUMBOJIMUCCKUC CPCACTBA HATI'JIAAHOCTH.



KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC YUeOHbIEC T1eHCTBHSA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYX,AaeMOM TEMbI B XOJ€ TUAIOra
W/WIH JUCKYCCHUHU, BBICKA3bIBaTh HJIeH, (POPMYIUPOBATH CBOH MPEATOKEHUS
OTHOCHUTENBHO BBIIIOJHEHUS ITPEIJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN pe3yJIbTATOB MO3HABATENBHON JESATEIBHOCTH,
IOJIyYEHHBIX CaMOCTOSITEJIbHO WJIH COBMECTHO CO CBEPCTHUKAMHU IIpU
BBINIOJIHEHUHM XMMHUYECKOIO HSKCHEPUMEHTa, NPAKTUYECKON paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEILECTB, peaM3aluu y4eOHOI0 MPOEKTa,
U (QopMynHpOBaTh BBIBOJABI MO pe3yJbTaTaM NPOBEIEHHBIX HCCIEI0BAHUMA
yTEM COIIACOBAHMUS MO3UIIMI B X0€ 00CYKJIEHU 1 0OMEHA MHEHUSIMHU.

PeryisiTuBHBIE YHMBepCaJbHbIe Y4eOHbIe 1elCTBUA:

CaMOCTOSITENIFHO IJIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEIbHYIO
JeSITeNIbHOCTh, OMpenessiss e¢ Ledd U 3aJadyd, KOHTPOJUPOBAaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH MPEIaraéMblil aJIfOPUTM JCHCTBUU NpH
BBIMIOJTHEHUH Y4YEOHBIX M HCCIENOBATeNIbCKUX 3a7ad, BbIOMpaTh Hambosee
3¢ EeKTUBHBIN CMOCO0 MX pEUIeHHs ¢ y4ETOM IMOJy4EeHHs HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYULIECTBJISATh CAMOKOHTPOJIb JICSITEIbHOCTH HAa OCHOBE caMoaHanu3a U
CaMOOLICHKH.

NPEJAMETHBIE PE3YJIBTATHI

[IpenmeTHble  pe3yibTaThl OCBOCHUS MPOrpaMMbl [0 XUMUU Ha
yriayOoJn€HHOM ypOBHE Ha YpOBHE CpeHEro o0iiero oOpa3oBaHUs BKIIIOYAIOT
cnenuduueckue s yueOHOro npeiMera « XuMus» Hay4dHble 3HaHUSI, YMEHUS U
CHOCOOBI ACUCTBUI 10 OCBOCHUIO, MHTEPIPETALIMH U TPEOOPa30BaAHUIO 3HAHUM,
BU/JIbI JICSITEIbHOCTH IO MOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUU B
Pa3UYHBIX YYEOHBIX CUTYyaIUsAX, @ TAK)KE B pPeaJbHbIX )KM3HEHHBIX CUTYalUsX,
CBA3aHHBIX C XUMHUEH. B mporpamme mo XMMHUM TpEAMETHBIE PE3yJIbTaThl
IIPE/ICTABIICHBI 10 T0JIaM U3yUYEHUS.

10 KVIACC

[IpenmeTHbIE pE3yJbTaThl OCBOEHUA Kypca «OpraHudyeckas XuUMHS»
OTPAKAOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECTE M 3HAYCHUH OPTraHUYECKOM
XUMUH B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B 00ECIICUCHUN YCTOMYHUBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUU MPOOJIEM SKOJIOTMYECKON, SIHEPreTUUeCKOM
W TUIIeBON O€30MacHOCTH, B Pa3BUTUU MEJUILIMHBI, CO3JaHUU HOBBIX
MaTepuagoB, HOBBIX HCTOYHUKOB JHEPrUM, B OOCCIEUEHUU PaAlMOHAIBLHOTO
IPUPOJIONONIB30BaHUS, B (DOPMUPOBAHUM MHUPOBO33PEHUSI M OOIIEH KYJIbTYpPhI
YelioBeKa, a TaKKe HSKOJOTMYECKHM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPELE;



BJIQJICHUE CUCTEMOM XMMHMYECKMX 3HAaHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATalOIINE TMOHATHS — XUMHUYECKUH DBJIEMEHT, aToM, SIp0 H
AJEKTpOHHAs o00o0JouYka aroma, s-, p-, d-aTOMHbIe OpOUTAIM, OCHOBHOE H
BO30YKJIEHHOE COCTOSIHUSA aroMma, rMOpuaM3anusi aTOMHBIX OpOMTalIei, WOH,
MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTENEHb OKHUCIICHMUS,
XUMUYECKasl CBA3b, MOJb, MOJSIPHAs Macca, MOJIAPHBIA 00BEM, yTIepOIHBIMI
cKkeneT, (yHKIMOHAJNbHAs TIpyINNa, pagukall, CTPYKTYpHbIE (HOPMYJIbI
(pa3BEpHyThle, COKpallEHHbIC, CKEJETHbIE), HW30MEpUS CTPYKTypHas H
IPOCTPAHCTBEHHAsA (F€OMETPUYECKAS], ONITUYECKAS ), U30MEPhI, TOMOJIOTHYECKHI
psil, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI- U a30TCOJIEpKalllue OpraHu4YeCcKue
COEIMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCMHEHUS; TEOpUH, 3aKoHbl (mepuoauyeckuii 3axoH JI. WM. MeHnneneena,
TEOPUS CTPOEHUS OpraHnyeckux Bemects A. M. bytiepoBa, 3ak0OH cOXpaHEHUs
Macchl BELIECTB, 3aKOH COXPAaHEHHUS U MPEBPAILECHHS SHEPTUU MPU XUMHUYECKHUX
peakumsx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKALIUE B OCHOBE NMOHMMAHUSA NPUYUHHOCTU H
CUCTEMHOCTH XHMHMYECKHX SBJICHHUH; TMPEJACTaBICHUS O MEXaHHU3Max
XUMUYECKUX peakuuid, TEPMOJIMHAMHYECKUX U KHMHETHYECKHUX
3aKOHOMEPHOCTSIX MX HPOTEKaHWs, O B3aMUMHOM BIIMSIHUM aTOMOB W TIpYIII
aTOMOB B MOJIEKYJIax (MHAYKTHUBHBIM U ME30MEPHBINA 3(PPEKThI, OpUEHTAHTHI | 1
Il pona); dakronoruueckue CBEACHUS O CBOMCTBax, COCTaBe, MOJYYECHUU U
0€30MacHOM HCIOJIb30BAaHUN BaKHEHIIMX OPraHMYECKUX BEUIECTB B OBITY U
PAKTUYECKON  JI€ATEIbHOCTH 4YeJIOBeKa, OOLIMX HAy4HbIX MNPUHIUIAX
XUMUYECKOTO NPOU3BOJACTBA (Ha TMpUMEpEe MPOU3BOJICTBA  METAHOJA,
nepepadboTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEPHbIC MPU3HAKUA MOHATHA,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIOIIUE MOHSITHUS
P ONMCAaHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJISl COCTABIICHUS MOJIEKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTBHIX, COKpAIIEHHBIX M CKEJIETHBIX) (opMy
OpraHUYeCKUX BEIIECTB;

COCTABJISITh yPAaBHEHUS XMMUYECKHX pEaKIMil W pacKpblBaTh MX
CYIIHOCTh:  OKHCJIMTEIIbHO-BOCCTAHOBUTENIbHBIX  PEAKIHUI  MOCPEACTBOM
COCTABJICHHSI DJIEKTPOHHOI'O OajiaHca 3TUX peaklMid, peakuuii HOHHOTO 0OMEHa
NyTEM COCTABIICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN;

U3rOTABIMBATh  MOJEIM  MOJIEKYJ  OpPraHMYEeCKHMX  BEUIECTB  JJIA
WUTIOCTPALMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHS;

c()OPMUPOBAHHOCTh  YMEHUI: yCTaHaBIMBaTh  IMPUHAJJICKHOCTh
U3YYEHHBIX OpPraHMYECKWX BELIECTB [0 MUX COCTaBy MU CTPOCHHUIO K
ONpeNeIEHHOMY KJIacCy/Tpynne COE€IMHEHUM, JaBaTh WM Ha3BaHUS 1O
cucrtematudyeckoil HomeHnkiarype (IUPAC) wu npuBoauTh TpUBUAIbHBIE
Ha3BaHUsS NJIs1 OTIEJbHBIX MPEICTABUTEIEH OpPraHUYEeCKHX BEUIECTB (ATUJIEH,
AUETWIeH, TOJYOJd, T[JIUUEPUH, STUIEHIVIMKONb, (eHon, GdopMaibaerua,
aleTanbAeTu, aleTOH, MypaBbHHAsI KHCIIOTa, YKCYCHAsl KUCIIOTa, CTEApUHOBAs,
OJICMHOBAsA, MaJbMUTUHOBAsI KHUCJIOTHI, TJIMLUWH, aJJaHUH, MajbT03a, (PPYyKTO3a,
AQHWIVH, TUBUHWII, U30IIPEH, XJIOPONPEH, CTUPOI U JIpyTHUe);

c()OPMUPOBAHHOCTh YMEHUS ONPENENATh BHUJ XHUMHYECKOW CBSI3U B
OpraHUYeCKUX COEAUMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBA3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);



c(OpMUPOBAHHOCTh YMEHHSI NMPUMEHSATH TMOJOKEHUS TEOPUU CTPOEHUS
opranuveckux BemectB A. M. bytnepoBa nansi oOBsICHEHUS 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTb COCTaB, CTPOEHHE,
¢u3nueckrue U XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEICTABUTEIEH pa3IMYHBIX
KJIACCOB ~ OPraHMYEeCKHX BEIIECTB: aJKaHOB, LMKJIOAJIKAHOB, AJIKEHOB,
AJIKaJMEHOB, AJIKUHOB, ApOMAaTUYECKUX YIJIEBOJIOPOIOB, CIIMPTOB, aJIbJETUIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX M CIOXHBIX 3(QUPOB, KUPOB,
HUTPOCOEAMHEHUI U aMUHOB, AMUHOKHUCIIOT, O€JIKOB, YIJI€BOIOB (MOHO-, TU- U
NOJINCAXapHUIOB), WJUIIOCTPUPOBATh TE€HETHUYECKYIO CBSI3b MEXIYy HHUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUH C HMCHOJb30BAaHUEM
CTPYKTYPHBIX (hOpPMYJT;

c(hOpMUPOBAHHOCTh YMEHHUS NOJATBEPXAaTh HAa KOHKPETHBIX IMpUMEpax
XapaKkTep 3aBUCHUMOCTU PEAKLIMOHHON CIOCOOHOCTH OPIraHMUYECKUX COECIMHEHUIN
OT KPAaTHOCTU M THUIA KOBAJEHTHOW CBSI3U (G- U T-CBSI3M), B3AUMHOT'O BIUSHUS
aTOMOB M T'PYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh yMEHUs XapaKTepHU30BaTh HUCTOYHUKH
YTJIE€BOAOPOJHOIO ChIpbsl (HE(Th, MPUPOJHBIA Ta3, yrojib), CIOCOOBI €ro
nepepadOTKU U MIPAKTUYECKOE MPUMEHEHHE MPOAYKTOB NepepadboTKH;

c(hOpPMUPOBAHHOCThH BIIAJICHUS] CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX
METO/ax  MO3HAaHWA —  HAONIOACHUM, W3MEPEHUH, MOJEITUPOBAHUH,
AKCIIEpPUMEHTE (PEAIbHOM U MBICIEHHOM) U YMEHHUS IPUMEHATH 3TH 3HAHMUS;

c(OPMUPOBAHHOCTh ~ YMEHHMSI  NPUMEHATb  OCHOBHBIE  ONEpPALMH
MBICITUTEILHON JEATeNIbHOCTU — aHalu3 M CUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AlIMIO, BBISIBJICHUE MPUYMHHO-CIECJACTBEHHBIX CBS3ed — JUIA
M3Y4YEHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUU: BBISBIISATh B3aUMOCBA3b XUMUYECKUX 3HAHUI
C TOHATUSIMU W TPEACTABICHUSIMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB
Juist 0oJiee OCO3HAHHOTO IMOHMMAHHUSA CYIIHOCTH MaTepUalIbHOTO €IMHCTBA
MHUpa, HCHOJb30BATh CHUCTEMHBIE 3HAHUS [0 OPraHUYECKOH XUMHUHU IS
OOBSACHEHHUS M TPOTHO3UPOBAHMS SIBJICHUN, MUMEIOIIUX €CTECTBEHHO-HAYUYHYIO
IIpUpONY,

c(OpPMUPOBAHHOCTh YMEHUI: NPOBOJUTH PACUETHI MO XUMUYECKUM
dopMynaM UM YpaBHEHHUSM XHUMHUYECKMX pEaKUUid C HCIOJIb30BAHUEM
dbu3myeckux BeMMYMH (Macca, O0OBEM Ta30B, KOJMUYECTBO BEIIECTBA),
XapaKTEepU3YIOUIMX BEUIECTBA C KOJMYECTBEHHOM CTOPOHBI: pPAacy€Thl M0
HaXOXIEHUI0 XMMHUYECKOW (OpMYyJbl BEUIECTBA IO HM3BECTHBIM MAacCCOBBIM
JOJIIM ~ XMMHYECKUX  DJIEMEHTOB, TMPOAYKTaM  CrOpaHHs, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh ~YMEHMI: MPOTHO3MPOBATh, AHAIM3UPOBATH U
OIICHUBATh C MO3UIIMI IKOJIOTUUECKON O€30MaCHOCTU MOCIEICTBUS OBITOBOU U
MPOU3BOJICTBEHHON JIEATEIbHOCTH YEJIOBEKAa, CBS3aHHOM ¢ mepepaboTKoi
BELIECTB, MCIOJb30BaTh IOJYYEHHbIE 3HAHUA JUIsl TMPUHATHS TPAMOTHBIX
pelieHuil npooJieM B CUTyalUsiX, CBI3AHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHU: CAMOCTOSATEIBHO MJIaHUPOBATH U MPOBOJIUTH
XUMUYECKUN SKCHEPUMEHT (MOJYyYE€HUE U HM3YyYEHHUE CBOMCTB OPraHUYECKUX
BELIECTB, KAYECTBEHHBbIE PEAKLIUHU YIJIEBOJOPOAOB pPAa3IUYHbIX KIJACCOB H
KHUCIIOPOACOIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1a4y 0 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOAEHUEM MPaBUII
Oe3omacHOro oOpallleHHsl C BEUIECTBAMU M JIA0OPATOPHBIM 00O0PYIOBAHUEM,



(GopMynMpoBaTh 1€Jib MCCIEAOBaHUS, MPEACTABIATh B pa3IMYHON (opme
pe3ynbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTD;
c(hOpMUPOBAHHOCTh YMEHUI:

co0JIroaTh MpaBUIa YKOJIOTUYECKH 1€eCO00pa3HOro MOBEACHUS B OBITY
U TPYJOBOM JEATENLHOCTH B LEJISAX COXPAHEHUS CBOEr0 3/10pPOBbs,
OKPYXaroUenl MPUPOTHON CPebl U TOCTHKEHHUS €€ YCTOMYNBOTO PA3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHMYECKOrO ACHCTBUS Ha KUBBIE OpPraHU3MBbI
ONPENECIEHHBIX OPraHUYECKUX BENIECTB, MOHMMas cMbIci nokaszarens [1J1K;

aHAJIM3UPOBATh LEIECO00Pa3HOCTh MPUMEHEHHSI OPraHUYECKUX BELIECTB B
MPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIECHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUH: OCYILIECTBIATH LIEJICHAIPABICHHBIA IMOUCK
XUMUYECKOM HMHPOpMalUd B PA3IMYHBIX HCTOYHHMKAX (HaydyHass U y4deOHO-
Hay4dHas JIMTepaTypa, CpelicTBa MaccoBoM mH(popmanuu, MaTepHer u apyrue),
KPUTUYECKU aHAIM3UPOBATh XUMUUYECKYI0 HH(POPMAIIUIO, ITepepadaThiBaTh €€ U
UCII0JIb30BaTh B COOTBETCTBUU C MTOCTABJICHHOW yUeOHOM 3a1aueii.

11 KIIACC

[TpenmeTHble pe3ysbTaThl OCBOECHHSI Kypca «OOmias M HeopraHuveckas
XUMUSD OTPaxkaroT:

c(OpMHUPOBAHHOCTh MPEACTABICHHUI: O MaTepUaIbHOM EJIMHCTBE MUpA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJICHHUI MPUPOJbI, O MECTE U 3HAYECHHHU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJid B 00ECIEYEHUN YCTONYHBOrO
pa3BUTHUS, B PEUICHUU MPOOJIEM SKOJOTMYECKOM, IHEPreTUUECKON U MUIIEBOM
0€30MaCHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpUaIOB, HOBBIX
MCTOYHUKOB PHEPTUH, B 00ECNIEYEHNH PALMOHAIBHOTO PUPOJIONI0JIb30BaHMs, B
(bOpMHpPOBaHWKM MHUPOBO33PEHHUSI W OOIIEH KyJIbTYphl 4YEJIOBEKAa, a TaKKe
AKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHHUS! K CBOEMY 3JI0POBbIO U MPUPOJIHON
cpene;

BJIQJICHUE CUCTEMOM XMMHMYECKMX 3HAaHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloIINe MOHATUS — XMMHUYECKHH B3JEMEHT, aToM, SApO aToma,
U30TOIbI, JJEKTPOHHAs 00o0JouKa aroma, S-, p-, d-aToOMHBIE oOpOUTaNH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHMS aroMma, TuOpHUIM3alis aTOMHBIX
opOuTaneil, MOH, MOJIEKYJIa, BaJ€HTHOCTb, AIEKTPOOTPULIATENLHOCTh, CTEIIECHb
OKHUCJIEHUSI, XHUMHUYECKasl CBs3b (KOBaJieHTHas, MOHHAs, MeTajuIMyecKas,
BOJOPOJIHAsA), KpUCTAJUIMYECKas pelmETKa, XMMHYEcKash peaklus, pacTBOp,
ANEKTPOJUTHI, HEIIEKTPOJUTHI, AIEKTPOJUTUUECKAS TUCCOLMALIMS, CTEMEHb
JUCCOLIMAIINKM, BOJOPOJHBIA IOKa3aTellb, OKHUCIHUTEIb, BOCCTAHOBUTEIND,
TEII0BOM 3(PPEKT XMMHUYECKOM peaklMH, CKOPOCTh XUMHYECKON peakuuwu,
XUMHUYECKOE PABHOBECHE; TEOPUU M 3aKOHBI (TEOpHUS BIEKTPOJUTUUYECKON
aucconuanuu, nepuoguueckuid 3akoH .M. MeHpeneeBa, 3aKOH COXpAaHEHUS
Macchl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIECHUS] SHEPTUU NP XUMHUYECKUX
peaklMsIX, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOLUIUMX Macc),
3aKOHOMEPHOCTH, CUMBOJMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMUS,
JeXane B OCHOBE MOHUMAHMSI MPUYMHHOCTH W CUCTEMHOCTH XUMUUYECKUX
SBJICHUI; COBPEMEHHBIE NPEJICTABIECHUS O CTPOEHUU BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAJMOJEKYJISIPHOM YPOBHSX; MPEACTaBICHUS O
MEXaHU3Max XUMHUYECKUX PEAKIUM, TEPMOAMHAMUUECKUX U KHUHETUUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O XMMUYECKOM PaBHOBECHUU, PACTBOpax U
JUCHEPCHBIX CHUCTEMax; (PaKTOJIOIMYECKHE CBEIECHHUS O CBOMCTBaxX, COCTABE,
NOJIy4EHUH M 0€30lacHOM MCIOJIb30BAHUM BaXHEHUIIMX HEOPraHUYECKUX
BEILIECTB B OBITY M NMPAKTUYECKOUN JEATEILHOCTH YeIOBEKa, OOIIMX HAayYHBIX
MPUHIIUAIIAX XUMUYECKOTO MTPOU3BOJICTBA;



c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEpPHbIC MPU3HAKUA MOHATHH,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HMCIOJIB30BATh COOTBETCTBYIOLIWE ITOHSATHS
IPU ONKMCAHUU HEOPraHWYECKUX BELIECTB U UX MPEBPALICHUM;

c(OpMUPOBAHHOCTh YMEHUS HCIOIb30BATh XUMHUUYECKYIO CUMBOJIMKY JJIs
coctaBieHus] (GOpMyJ BEUIECTB W ypPaBHEHUH XHMMHYECKUX PpEaKIIHid,
cucrtematuyeckyto HomeHknatypy (IUPAC) wu TpuBHanmbHble Ha3BaHHUS
OT/ICJIBHBIX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHSI ONPENEIATh BAJICHTHOCTh M  CTEIEHb
OKHUCJIEHUS] XMMUYECKUX DJIEMEHTOB B COEIMHEHMSIX, BHJI XMMUYECKOM CBSI3U
(KOoBaJIeHTHAasl, MOHHAs, METAJUIMYECKas, BOJOPOJHAs), TUI KPUCTAJUIMUECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBACHITH 3aBUCUMOCTb CBOWCTB BEIIECTB OT
BUJIAa XMMHUYECKON CBA3M W THUIA KPUCTAUIMYECKOW PEETKH, OOMEHHBIA U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pPAa30BaHUsl KOBAJIEGHTHOH CBS3H;

c(OPMUPOBAHHOCTh YMEHMH: KIIACCU(PUIMPOBATH: HEOPraHUYECKUE
BEILIECTBA M0 MX COCTABY, XMMHUYECKHE PEAKLIMH [0 PA3JIUYHBIM NpPHU3HAKAM
(uMciny M coCTaBy pearupyrolux BEIIEeCTB, TEIIOBOMY 3(P(EKTy peakluu,
U3MEHEHUIO CTENEHEH OKHUCIEHHMS 3JEMEHTOB, OOpPaTUMOCTH, Y4YacCTHUIO
KaTaau3aropa U JPYrUe); CaMOCTOSITENbHO BBIOMPATh OCHOBAHUS U KPUTEPHUH
JUTSI KacCU(DMKALIMKM U3yYaeMbIX BEIIECTB M XUMUYECKHUX PEaKLUi;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICT MEPUOIUYECKOr0 3aKOHA
JA. W. MengeneeBa W AEMOHCTPUPOBATH €ro  CHUCTEMATU3UPYIOIIYIO,
OOBSICHUTEIBHYIO U IIPOTHOCTHICCKYIO QYHKINH;

c(OpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaATh 3JIEKTPOHHOE CTPOCHUE
aTOMOB W HOHOB XHWMHYECKHX 3JJIEMEHTOB I€PBOr0O—YETBEPTOrO IMEPHOJIOB
[lepuonnueckorr  cucremsl .M. MenaeneeBa, UCHONB3yS  MOHITUA
«QHEPIreTHUYECKHE YPOBHMY, «IHEPTETUYECKHUE MTOJAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE M BO30YXIEHHOE YHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX
coeauHeHnd no nepuomam u rpynmnaMm Ilepmogmueckon cucremsr [l U.
MeHnpneneeBa, BAaJEHTHBIE BO3MOXXHOCTHM aTOMOB DJJIEMEHTOB Ha OCHOBE
CTPOEHHUSA UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHU: XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE
XUMHAYECKHME CBOMCTBA BEIIECTB  PA3NIMYHBIX KJIACCOB, IMOATBEPKIATH
CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U MEKJy HEOPTaHMYECKUMH BEIIECTBAMM C
MIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

c(hOPMUPOBAHHOCTh YMEHUS PACKPBIBATH CYLIHOCTb: OKHCIHUTEIBHO-
BOCCTAaHOBUTENIBHBIX PEAKIMM IOCPEACTBOM COCTABIEHHSI AJIEKTPOHHOIO
OajlaHCca ATUX peaKIui; peakiuii MOHHOTO OOMEHa MyTEM COCTaBJICHUS MX
IOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHWMM; PEakUMU THAPOJIN3a; peaKUun
KOMILIEKCOOOpa3oBaHus (Ha TMpUMEpe THAPOKCOKOMILJIEKCOB I[MHKA W
ATIOMUHUSA);

c(OpPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMUYECKUX PEAKIMI ¢ YUETOM UX SHEPreTHUECKHX XapaKTEPUCTUK, XapaKTep
VU3MEHEHHSI CKOPOCTH XHMHYECKOM PEAKIHHM B 3aBUCUMOCTH OT Pa3JIMYHBIX
(akToOpoB, a TaKKe XapaKTep CMEIICHHsS XHUMHUYECKOrO paBHOBECHUS O]
BIIMSIHUEM BHEIIHUX Bo3jeicTBuil (mpuniun Jle [llarense);

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEpU30BATh XUMUYECKHE PEaKIIHH,
JeXKalMe B OCHOBE NMPOMBIIUIEHHOTO IOJIYYEHHsI CEPHOM KHMCIJIOTBI, aMMHaKa,
oOlue Hay4Hble MPUHUHUIIBI XUMHYECKUX MPOU3BOJICTB; LEIECO00pa3HOCTh



NPUMEHEHHUSI HEOPTaHUYECKHUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUs1 COOTHOLIEHUS] PUCK-TI0JIb34;

c(OpMUPOBAHHOCTh BJIAJIEHUSI CHUCTEMOW 3HAaHUH O METOJAaX HAy4YHOIO
NO3HAHUS SBJIICHUA MNPUPOJBl — HAOIOJIEHUE, U3MEpPEHUE, MOJEIMPOBaHUE,
OKCIIEPUMEHT (pEaJIbHbII M MBICICHHBIN), HCIOJIb3yEMBIX B €CTECTBEHHBIX
HayKaX, YyMEHHs TPUMEHATh OTH 3HAHUSA TIPH DKCIEPUMEHTAIBHOM
WCCIICJIOBAHUM BEUIECTB U JJIsi OOBSICHEHHUS XMMHUYECKHUX SIBICHUN, UMEIOIINX
MECTO B MPHUPOJE, MPAKTHUECKOW AESTEIBHOCTH YEJIOBEKA U B MOBCEIHEBHOM
KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHUS BBIABIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN
C TOHATUSIMU U TIPEJCTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB
11t 00Jiee OCO3HAHHOTO MOHMMAaHUSI MaTEPUAIbHOIO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHMSI MPOBOJUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATHUM  «MaccoBast JOJS  BELIECTBA B  pacTBOpPE» M «MOJISIpHAL
KOHLIEHTpalMs»; Macchl BellecTBa WM OOBbEMA Tra3a IO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH 00bEMY OJJHOTO U3 YYACTBYIOLUIUX B PEAKLUU
BELIECTB; TEIUIOBOr0 3¢ (deKTa peakiyu; 3HAYEHHs] BOJOPOIHOTO IMOKA3aTels
pPacTBOPOB KHUCJIOT MU ILIEIOYEH C M3BECTHOM CTENEHBIO IMUCCOLMALMHU; MACChl
(0ObEMa, KONIMUYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIM OAHO U3 UCXOJTHBIX
BEIIECTB JAaHO B BHJIE pPacTBOpa C OMNPEACIEHHOM MACCOBOM JOJEH
pPacTBOPEHHOIO BEIIECTBA WM JaHO B M30BITKE (MMEET MPUMECH); JOJIU BhIXOJIa
IPOAYKTa Peakui; OObEMHBIX OTHOLICHHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUN: CAMOCTOSATEIBHO MJIaHUPOBATH U MPOBOJIUTH
XUMUYECKUN  HKCIEPUMEHT (IPOBEIEHUE peakuuid HOHHOro  OOMEHa,
NOJATBEPKIACHUE  KAueCTBEHHOIO  COCTaBa  HEOPraHUYECKHX  BEIIECTB,
OINpeJIETIeHUE CPEebl PACTBOPOB BEILECTB C MOMOILBIO UHAUKATOPOB, U3yUECHHE
BIIMSIHHST Pa3iMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIIMH, PEIICHUE
OKCIIEPUMEHTAJbHBIX 3a7ad 1o TeMaM «Mertamibe»y u  «Hemeramibs»y) ¢
coOnro/leHneM MpaBujl  Oe3omacHOro oOpamieHusi ¢ BEIIEeCTBaMH U
nabopaTopHeiM  00OpyAoBaHuEM, (GOPMYJIUPOBATH 1I€db  HCCIEIOBaHMUS,
IPEICTaBIATh B PA3IMYHON (opMe pe3ybTaThl IKCIIEPUMEHTA, AHAJIU3UPOBATH
Y OLICHUBATh UX TOCTOBEPHOCTH;

chOpMUPOBAHHOCTh ~ YMEHHUH: COOMIOJaTh MpaBujia  MOJIb30BAHUS
XUMHUYECKOM TMOCYJI0l M Ja0opaTOpHBIM 000pYIOBaHUEM, OOpAILlEHUsS C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH 110 BBITIOJTHEHHIO JIA0OPATOPHBIX
XUMUYECKUX ONBITOB, SKOJOTMYECKU I1€JIECOO0PA3HOro MOBEACHUSI B OBITY U
TPYJOBOM E€ATEILHOCTH B LEJSIX COXPAHEHHUsI CBOETO 3/10POBbs, OKPYkKaroLIeh
OPUPOAHONW Cpelbl M JOCTHKEHUS €€ YCTOWYMBOIO pa3BUTHUS, OCO3HABATh
OMAaCHOCTh TOKCHUYECKOTO JEHCTBUS HA YKUBBIE OPraHU3Mbl OINPEIACIEHHBIX
HEOPraHUYECKHUX BEUIECTB, NOHMMas cMbIci nokaszarens [1/1K;

c(OpMUPOBAHHOCTh YMEHUH: OCYILIECTBIATH LIEJICHANPABICHHBIA IMOUCK
XUMUYECKON HMH(POpMalUd B PA3IUYHBIX HCTOYHHMKAX (Hay4yHass U y4deOHO-
Hay4dHas JIMTepaTypa, CpelicTBa MaccoBoM mHpopmanuu, MaTepHer u apyrue),
KPUTUYECKU aHAIU3UPOBATh XUMUYECKYIO0 HH(POpPMaLIHIO, IepepadaThiBaTh €€ U
UCII0JIb30BaTh B COOTBETCTBUU C NTOCTaBJICHHOW y4eOHOM 3aaueil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KosaunuyectBo 4yacos
Ne HanmenoBanue pasjaeioB DJIeKTpOHHBIE (HH(pPOBbIE)
KonTtpoibHble IIpakTHyeckue
n/m | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Pasnea 1. Teoperuyeckue 0CHOBbI OPraHNYeCcKOi XUMHUH

IIpeamer opranndeckoit
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2.5 ["asoreHnpon3BoIHBIE 4 1 but6mmoreka [JOK




YTJIEBOI0POIOB

https://m.eds00.ru/d69df650

Hroro no pazaeny

35

Pasznea 3. Kuciopoacoaep:xamue opraHu4eckKu

€ coeIMHeHNs

but6mmoreka [IOK
3.1 Crmpter. denon 1 https://m.edso0o.ru/d69df650
KapGonwibHbie
COEIUHEHUS: aJIbAETUIbI U
3.2 keToHbl. KapOoHOBEBIE 21 bubmorexa TIOK
’ - ap https://m.eds00.ru/d69df650
KHACIOTHI. CII0KHBIE
a¢upsl. Kups
but6mmoreka [IOK
3.3 YIIeBOIEI 9 I https://m.eds00.ru/d69df650
Hroro no pazgeny 41

Pa3znea 4. A3oTcoaeprxainiue OpraHuyecKkue coeJuHeHus

41 AMUHBI. AMHHOKHCITOTBI. 12 1 bubmuoreka [JOK
' benku https://m.eds00.ru/d69df650
Hroro no pazaeny 12
Pasznea 5. BbicokoMoOJIeRYIsIPHBIE COeIMHEHM S
51 BricokoMouekysipHble 6 bubnuoreka LIOK
' COCIMHCHUS https://m.edso00.ru/d69df650
Hroro no pazaeny 6
OBUIEE KOJIMYECTBO
102 3

YACOB I10 ITPOTPAMME




11 KITACC

HanmeHnoBaHnue

KoandyecTBO 4acoB

Ne JnexkTpoHHbIe (L(pPOBbHIE)
pa3aejioB U TeM KoHTpoibHbIe IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NnporpaMMbI padoThbI padoTbI
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Crpoenue aToma.
[Tepuoanueckuit
3aKOH U
11 [lepuoanueckas 9 bubnuoreka LIOK
' cucrema https://m.edsoo.ru/2dd57f24
XUMUYECKUX
anemeHToB /[. U.
Meneneena
Crpoenue
12 BEIECTBA. 1 bu6mmoreka [JOK
' MeHoroo0pasue https://m.edsoo.ru/2dd5724
BEILIECTB
13 XuMHYECKHE 19 3 bubmuoreka [JOK
' peakuuu https://m.edsoo.ru/2dd57124
Hroro no pazneny 39
Pasnen 2. Heoprannueckasi xXumust
bu6mmoreka [JOK
2.1 H
CMETAILIET 31 3 https://m.edsoo.ru/2dd5724
2.2 Mertamnsl 23 2 bubmmorexa LIOK

https://m.edsoo.ru/2dd57f24




Uroro no pazneny 54

Pazgen 3. XuMus 1 ;Ku3HL
MeToabl HO3HAHUSA

3.1 B XUMUU. XUMHUA U 9 bubsmorexa LIOK

) ’ https://m.edsoo.ru/2dd5724
KU3HD

Uroro mo pazneny 9

OBIIEE KOJIMYECTBO

YACOB I1O 102

[TPOT'PAMME







IHOYPOYHOE INTAHUPOBAHUME

10 KUIACC
N Kosmn4yecTBo yacoB JIeKTPOHHbIE
; Hara uudposbie
n/ Tema ypoxka KoHnTpoJbHbIe IIpakTH4eckue
Bcero U3ydeHust o0pa3oBaTejIbHbIE

I padoTbl padoTbI pecypesI
[IpenmeT u 3HaueHNE
OpraHUYeCKON XHUMUH, bubnuoreka [IOK
MPEACTABIIEHUE O 1 https://m.edsoo.ru/3686e6f
MHOTr000pa3uu S
OpPraHMYECKUX COCAUHEHUN
DIIEKTPOHHOE CTPOEHUE
aToMa yryiepoja (OCHOBHOE H bubnmoreka [JOK
BO30YXIEHHOE COCTOSIHUS). 1 https://m.edsoo.ru/Oce6fd4
BanenTHbie BO3MOXKHOCTH c
aToMa yriepoja
XuMmuyeckas CBsi3b B
OPraHUYECKUX COCTUHEHHUSIX. bubnmoreka [JOK
Mexanu3mbl 00pa3zoBaHUs 1 https://m.edsoo.ru/8d39f5¢
KOBaJICHTHOMH CBSI3H, 8
CrocoObI pa3pbiBa CBS3EH
Teopus crpoenus bubmmoreka [IOK
OPraHUYEeCKUX COCTUHEHUHN 1 https://m.edso0.ru/9e¢595¢cb
A. M. bytnepoa 8
Bunbr uzomepuu: 1 bu6morexa [JOK
CTPYKTYpHas, https://m.edsoo.ru/b0e616




NPOCTPAaHCTBEHHAS.
DneKTpoHHBIE AP PEKTH B

61
MOJIEKYJIaX OPTaHUYECKUX
COETMHEHU I
IIpencrasnenue o
Kiaccuukanuu u bubnuoreka [JOK

6 cUCTeMaTH4ecKas https://m.edsoo.ru/c212dd
Homenkinarypa (IUPAC) 21
OpPTaHHYECKUX BEIICCTB
. Bbu6moreka [JOK
Knaccudukanus peakmnuii B
7 . https://m.edsoo.ru/ba5706a
OpPTaHHYECKON XUMUHU X
bu6mmoreka [JOK
Cucrematusanus u
8 . https://m.edsoo.ru/87a37ca
000011IeHNE 3HAHUH 110 TEME b
AJKaHBI; TOMOJIOTUYECKHI
s, o0mmast popMmyia,
P dopmy bubmuoreka [{OK
HOMEHKJIATypa ¥ H30MEepHus,
9 https://m.edsoo.ru/25a146
AJIEKTPOHHOE U 16
MIPOCTPAHCTBEHHOE CTPOCHUE o
MOJIEKYJT
bu6mmoreka [JOK
dusnyeckne U XUMHYECKUE
10 . https://m.edsoo.ru/313771
CBOICTBA aJIKAHOB le
11 Haxoxxnenue alkaHoB B bu6mmoreka [JOK

npupoze. CriocoObl
II0JIyYEHUS] U IPUMEHEHHE

https://m.edsoo.ru/259b0a
5b




AJIKAaHOB

[{uktoankaHbl: oOIas
dbopmyra, HOMEHKIaTypa u
M30MepHsi, 0COOEHHOCTH

bubmuoreka [{OK

12 https://m.eds00.ru/156730
CTPOCHUS U XUMUUYECKHUX DO
CBOICTB, CIIOCOOBI T
MOJIyYCHUS] U IPUMEHEHUE
Pemenune pacu€THpix 3a1a4
Ha OIpeieTICHHE
MOJIEKYJISIPHOM (HhOPMYJIBI
OpraHMYEeCcKOro BEUIecTBa M0 Bubmaorexa IIOK
13 https://m.edsoo.ru/bf84d8e
MacCOBBIM JI0JISIM aTOMOB b
AJIEMEHTOB, BXOJSIIUX B €r0
cocrtaB. CucremaTuzanus 1
000011IeHrE 3HAHUN I10 TEME
AJKEHBI: TOMOJIOTHYECKHI
psn, obmas ¢popmyna,
HOMEHKJIaTypa, 3JIEKTPOHHOE Bu6nuorexa ITOK
14 U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/273b0a
CTpOEHHUE MOJIEKYIL. le
CrpyKTypHas U UC-TpaHC-
M30MepHUs aJIKEHOB
duznyecKre 1 XUMUYECKUE Bu6mmnorexa LIOK
15 CBOMCTBA ankeHoB. [IpaBuio https://m.edsoo.ru/21069¢cc
MapkoBHHKOBa d
16 Crioco0sbl oTydeHust U bubnmoreka [JOK

MMPUMCHCHHUC aJIKCHOB

https://m.edsoo.ru/665dc0




58

[TpaxTnueckast pabora Ne 1
o teme "[lonyuenne

bu6mmoreka [JOK

17 https://m.edsoo.ru/0941eed
STHJICHA ¥ H3YUYCHHE €T0 2
cBOMCTB" -
Pemenune pacu€THpix 3a1a4
T — bu6mmoreka [JOK
18 p N https://m.edsoo.ru/e9ea992
MOJIEKYJISIPHOM (OpMYyJIbI )
OpPraHuYecKoro BelecTBa B
ATnKagueHsl: COnpsKEHHBIE,
M30JINPOBAHHBIE, bubnuoreka [IOK
19 KyMYJIMPOBAaHHBIE. https://m.edsoo.ru/04298¢c
Oco0eHHOCTH AIIEKTPOHHOTO 0Oa
CTPOCHHUS
XHUMHYECKHE CBOMCTBA Eubmiorexa OK
20 . https://m.edsoo.ru/e56125
COTPSIKEHHBIX TUCHOB 3d
CrocoO5bI ToOay4YeHHs U bubmorexa LOK
21 y https://m.edsoo.ru/1aa8166
MPUMEHEHHE aKaJIUeHOB 0
AJKUHBI: TOMOJIOTHYECKHI
s, oomast popMmyia,
EOMCHKJI&T q)api-)ﬂ};KT OHHOC Bubmorexa ITOK
22 ypa, p https://m.edsoo0.ru/68bb6ccd
Y TIPOCTPAHCTBEHHOE .
CTPOCHHE MOJICKYI, -
¢buznyeckue cBoiicTBa
23 XuMHU4YeCcKrue CBOMCTBA bu6mmoreka [JOK




AJIKMHOB

https://m.edso0o0.ru/23493a
93

KauecTBennsle peakiuy Ha

bu6mmoreka [JOK

24 . https://m.edsoo.ru/7b1c48
TPOUHYIO CBSI3b
da
bu6mmoreka [JOK
CriocoObl TTOJTyYeHHS U
25 https://m.edsoo.ru/a6fale
MIPUMEHEHNE aJTKHHOB .
Pewenue 3amau: pacué€rsl 1o bubmmnoreka IJOK
26 YPABHEHUIO XUMUYECKOU https://m.edsoo.ru/5db8e5
peakiuu 26
7 Cucrematuzanuus u
000011IeHrE 3HAHUN 10 TEME
ApeHbl: TOMOJIOTUYECKUI
psin, obmas hopmya,
HOMEHKJIAaTypa. bubnmoreka [JOK
28 DJIEKTPOHHOE U https://m.edsoo0.ru/a92a709
MIPOCTPAHCTBEHHOE CTPOCHUE 4
MOJIEKYJI O€H30J1a ¥ TOTyo1a,
ux (usuveckre CBOMCTBA
. bu6mmoreka [JOK
XHUMHUYECKHE CBOMCTBA
29 https://m.edsoo.ru/a44alae
apeHOB: PEAKIINH 3aMEIICHUS 4
XUMHYECKHE CBOUCTBA
) bu6mmoreka [{OK
apeHOB: PEAKIINH
30 https://m.edsoo.ru/a44alae

HpHCOGHHHeHHH,OKHCHeHHC
rOMOJIOTOB O€eH30I1a

4




Oco0EHHOCTH XUMUYECKUX

bu6mmoreka [IOK

31 . https://m.edsoo.ru/d5018a
CBOICTB cTHpOTA
54
Pemenue pacu€THpix 3a1a4
bu6mmoreka [JOK
Ha onpeJieiIeHre
32 . https://m.edsoo.ru/53461a
MOJICKYJISIPHOM (HhOPMYJIBI e
OpPraHUYECKOT0 BEIlIeCTBA o
bu6mmoreka [JOK
Crioco0Os! MosTy4eHus u
33 https://m.eds00.ru/6f717d0
MIpUMEHEHNE apEHOB 9
['enetnueckasi CBSI3b MEXIY
34 Pa3IMYHBIMU KJIaCCAMU
YTJIEBOI0OPOIOB
Pacuétel 1o ypaBHEHUAM
35 XUMUYECKHUX PEAKLUN.
Cucremaruszanus u
000011IeHrE 3HAHUHN I10 TEME
36 ITpuponnsrii ras. [lomyTHble
HEe(TSHbIE ra3bl
. bubmuoreka [JOK
Kamennslii yroas u
37 https://m.edso00.ru/69b339
IPOAYKTHI €r0 IepepadoTKu 2h
Hedtb u ciocoOsr €€
bu6morexa [JOK
nepepabotku. [Ipumenenue
38 https://m.edsoo.ru/21{9de7
MPOAYKTOB NepepaboTKu 2
HeTH -
39 I'eneTnueckas cBs3b MEKIY




Ppa3iInYHBIMU KJIaCCaMU

YTIIEBOIOPOIOB
I"asorenonpoun3BoHbIE
YIJIEBOIOPOJOB: bubnuoreka LIOK
40 AJIEKTPOHHOE CTPOCHUE; https://m.edsoo.ru/82b4d7
pEaKIUK 3aMEICHHUS 39
rajioreHa
JlelicTBue mIieI04Ye Ha
raJIOTeHIIPOU3BOTHBIC.
41 B3aumoneiictue
JTUTAJIOTEHAIKAHOB C
MarHueM U IIUHKOM
Cucremaruzanus u bubmuoreka [JOK
42 000011IeHAE 3HAHUHN T10 https://m.edsoo.ru/20e892
paznaeny "YriueBoaoposr” 2
Kontponbnas padota no buGmorexa TIOK
43 Teme "V TeBonopomsr” https://m.eds00.ru/95¢9¢29
8
[IpenenbHbIE OAHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHMA
psin, obmias hopmya, bubnuorexa [JOK
44 CTPOEHHUE MOJIEKYJI, https://m.edsoo.ru/df04c5¢c
U30MepHsi, HOMCHKJIATypa, d
Knaccudukanmys,
(dbu3nYecKue CBONCTBA
45 XuMudecKkue CBOMCTBA bu6mmoreka [JOK

MPEACIIbHBIX OJHOATOMHBIX

https://m.edsoo.ru/26ee34f




CIIUPTOB

(5]

CriocoObl TIOJTy4eHHs U bubnuoreka [IOK
46 IIPUMEHEHUE OJTHOATOMHBIX https://m.edsoo.ru/484100
CIHPTOB 000000000
IIpocteie a¢upsr:
P dutp bu6mmoreka [{OK
HOMEHKJIaTypa U H30MepHus,
47 https://m.edsoo.ru/c2¢788b
0COOEHHOCTH (PU3UUECKUX U 5
XUMHYECKUX CBOWCTB B
MHoroaromMHbie CIUPTHI:
bu6mmoreka [JOK
STUJICHTIIUKOJb U TIIUIEPHH,
48 https://m.edsoo.ru/ee4d84a
ux pusudeckue u .
XUMUYECKHE CBOMCTBA -
CrniocoObl nosryueHust 1 bubnuoreka [IOK
49 MIPUMEHEHNE MHOTOATOMHBIX https://m.edsoo.ru/d12e56
CIIMPTOB 7d
DeHOo: CTPOCHUE MOJIEKYJIbI, bubmuoreka [JOK
50 (bu3HYecKue CBOMCTRA. https://m.edsoo.ru/2ce726f
TokcuuHOCTh PeHona 8
. bu6mmoreka [IOK
XVMHUYECKHE CBOMCTBA
51 https://m.edsoo.ru/037ca5f
denona
9
Bbu6mmoreka [JOK
CriocoOblI mosryueHust u
52 https://m.edsoo.ru/c77ddf4
npuMeHeHue ¢eHosna .
53 [TpaxTruueckas padota Ne 2. bubmuorexa [JOK

Petenue
SKCIEPUMEHTAIBHBIX 3a7a4

https://m.edsoo.ru/fd0ced0
9




1o teme "CaupTel U
¢deHnomnsr"

Cucrematuzanus u

Bbu6moreka [JOK

54 . https://m.edsoo0.ru/1810cb
0000111eHIE 3HAHUH 10 TEME %
AJbIIEeruIbl ¥ KETOHBI:
AIIEKTPOHHOE CTPOCHHE
. ) bubnuorexa [JOK
KapOOHWJIBHOW TPYIIIIHI;
55 https://m.edsoo.ru/b139bea
TOMOJIOTHYECKHUE PSIIIBI, .
oOmras popmyna, U3oMepus -
¥ HOMEHKIIaTypa
Anpaerunpl 1 KETOHBI: bu6mmoreka [JOK
56 (dbu3MYeCcKue CBONCTBA; https://m.edsoo.ru/c88742
peaKIuy NpUCcOeINHEHUS 3¢
Peakuuu oxucienus u bubmuoreka [JOK
57 KAUECTBEHHBIC PEAKLINN https://m.edsoo.ru/a393baa
aJBJICTUIOB M KETOHOB 9
bu6mmoreka [IOK
CriocoObl TosTydeHust
58 https://m.edsoo.ru/520d1¢c
aJbJICTUIOB M KETOHOB 51
OnHOOCHOBHBIE NPEEIbHBIE
bu6mmoreka [JOK
KapOOHOBBIEC KUCIIOTHI,
59 https://m.edsoo.ru/fecObl 1
0COOEHHOCTH CTPOSHHS UX 3
MOJIEKYI -
N3omepus 1 HOMEHKIIaTypa bubmuorexa [JOK
60 KapOOHOBBIX KHCIIOT, UX https://m.eds00.ru/700cc87

¢du3nyeckue cBONUCTBa

b




XuMudeckue CBOMCTBA bu6mmoreka [JOK

61 MPENEIbHBIX OJHOOCHOBHBIX https://m.edsoo.ru/40e6e0e
KapOOHOBBIX KUCIIOT 9
Oco0GeHHOCTH CBOWCTB

. bu6mmoreka [JOK
MYypPaBbHHOMN KUCIIOTHI.

62 https://m.edsoo.ru/bb3 1be

MHuoroo6pa3ue kapOOHOBBIX -

KHCIIOT o

Oco0GeHHOCTH CBOUCTB:

HETNPEICTbHBIX U

apOMaTHYECKHUX

KapOOHOBBIX, bubnuoreka LIOK

63 JTUKapOOHOBBIX, https://m.edsoo.ru/83a087
TUAPOKCUKAPOOHOBBIX 73
kuciot. [Ipencrasurenu
BBICIINX KapOOHOBBIX
KHCIIOT

Bbu6mmoreka [JOK
[ToHsiTE O MPOU3BOTHBIX

64 https://m.edsoo.ru/0d162d

KapOOHOBBIX KUCIIOT
9d
Crioco0Obl mosTydeHust u bubmuorexa [JOK

65 npUMeHeHne KapOOHOBBIX https://m.edsoo.ru/7¢065¢9
KHCIIOT d
CrnoxHbie 3¢upsbL:

66 TOMOJIOTUYECKUH PsiJi, 00IIast bubnuorexa [JOK
dbopmyna, u3oMepus 1 https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dU3NUECKUE 1 XUMHUYECKHE bu6mmoreka [IOK




cBoiicTBa 3¢pupoB

https://m.edsoo.ru/ad6b94
b2

Pemenne paC‘IéTHBIX 3aJa4:
10 YPaBHCHUIO XUMHUYECKON

68 peaKIuuy, Ha OTIpe/IeIICHUE
MOJIEKYJISIPHON (POPMYITBI
OpPraHMYECKOTO BelIecTBa
[TpaxTtrueckast padota Ne 3.
Pemenue bu6mmoreka [JOK
69 AKCIEPUMEHTAIBHBIX 3a7a4 https://m.eds00.ru/486671f
no teme "Kap6oHoBbIe b
KucaoThl. CroxkHblie 3pupsr”
XKupsl: ctpoenue, bubnuoreka [IOK
70 (bU3UYEeCKUE U XUMHYECKHE https://m.edsoo.ru/al9¢5b9
CBOWCTBA (THIPOITH3) 8
Oco0eHHOCTH CBOWCTB
KUPOB, COAECPKALIUX bubnmoreka [JOK
71 OCTaTKHU HEIPEAEIIbHBIX https://m.edsoo.ru/b03319
KHUPHBIX KUCIOT. JKUpHI B 22
IPUPOJIE
Mpbuia KaK COJIM BBICIITUX
KapOOHOBBIX KUCIIOT, UX bubnuoreka LIOK
72 Motomiee aeiicraue. [lonstue https://m.eds00.ru/3¢5665
0 CHUHTETHYECKHX MOIOIINX 65
cpeactBax (CMC)
73 ['eneTrnueckas cBs3b bubmuoreka [JOK

YIJIEBOJIOPOIOB H

https://m.eds00.ru/56790¢




KHCIIOPOICOIEPKAIIHX

96
OpraHNYCCKHUX BEILECTB T
74 Pacuétel 10 ypaBHEHUAM
XAMHYECKHUX PEaKIUn
Bbu6mmoreka [JOK
Cucremaru3anus u
75 . https://m.edsoo.ru/f8eaf2e
00001IeHIE 3HAHUH 110 TEME b
OO0m1as xapakTepucTuKa
bu6mmoreka [JOK
YTJIEBOJIOB U Kiaccuukaus
76 https://m.edso0.ru/7a9693a
YIJIeBOJIOB (MOHO-, TU- U )
TOJTMCaXapHIbl ) -
Monocaxapumpl: bubnmoreka [JOK
77 (du3NYecKue CBONCTBA U https://m.edsoo.ru/b4bdda
HAXOKICHUE B IIPUPOJIC 2d
IIpuMeHeHune K036, €€
bu6mmoreka [JOK
3HAYCHHUE B
78 https://m.edsoo.ru/5e6112
JKU3HEICSITCIIBHOCTH od
opraHusma o
Jucaxapupl: caxapo3sa,
bu6mmoreka [{OK
MajbT03a U JIAKTO3a.
79 https://m.edsoo.ru/eb0384e
Haxoxnenune B npupoje u .
MIPUMEHEHHUE ANCAXaPUJIOB h
[Tonucaxapuapl: CTpoeHHE
bu6mmoreka [JOK
MaKpOMOJIEeKYJ, (hru3ndeckue
80 https://m.edsoo.ru/72a045

U XMMUYECKUE CBONCTBA,
IIPUMEHEHUE

08




[TonsiTre 06 NCKYCCTBEHHBIX

bu6mmoreka [IOK

81 https://m.edso00.ru/6216¢7
BOJIOKHAX
66
Pemenue pacueTHbIxX 3a1a4
Ha ONpeJIeIeHUE A0TIU bu6nuoreka [JOK
82 BBIX0/J1a IIPOJIYKTa PEAKLIUU https://m.edsoo.ru/7fde47e
OT TEOPETUUYECKU f
BO3MOKHOT'O
Cucremaruzanus u bu6mmoreka [JOK
83 0000111eHIE 3HAHUH 10 https://m.edsoo.ru/08d436
pazneny 4c
KonTponbhas pabota no
bu6morexa [JOK
TeMe
84 " https://m.edsoo0.1u/42¢667
Kucnoponconepsxaiue %e
OpPraHUYEeCKHUE COCAMHEHU" T
AMUHBI: KTaccuuKarws,
CTpOEHHE MOJIEKYJ, 00IIas bubnmoreka [JOK
85 dbopmyna, uzomepusl, https://m.edsoo.ru/efa7e6¢c
HOMEHKJIaTypa U a
(bu3nYecKue CBONCTBA
. bu6mmoreka [JOK
XHWMHYECKUE CBOHCTBA
86 https://m.edsoo.ru/1bc5cf8
am(paTHICCKUX aMUHOB 0
AHWIVH: CTPOCHHE aHWINHA, bu6mmoreka [JOK
87 0COOCHHOCTH XUMHUUYECKUX https://m.edso0.ru/39¢cd21f
CBOICTB aHHJIMHA 1
88 CrniocoObl osryueHust u bubnuoreka [IOK




IIpUMEHEHNE anudaTuyecKux
aMUHOB

https://m.edsoo.ru/eal3876
3

AMUHOKHCIIOTHI:
HOMEHKJIATypa U U30MEepHsi,

but6mmoreka [JOK

89 (du3nyecKue CBOMCTBA. https://m.edsoo.ru/d1773¢
OTaenpHBIC IPEICTABUTEIH 80
0-aMUHOKHUCJIOT
XUMHUYECKUE CBOMCTBA
AMHUHOKHCJIOT, UX bubmuorexa [JOK
90 OHMOJIOTHYECKOE 3HAUCHHE https://m.edsoo.ru/77df705
aMUHOKUCTOT. CUHTE3 U a
THJIPOJIU3 TIENTHIOB
benku xak npupoiHbIe bu6nuoreka [JOK
91 IIOJIMMEPBI; CTPYKTYPBI https://m.edsoo.ru/429¢98
0enKoB 99
XUMHUYECKUE CBOMCTBA bubmorexa HOK
92 https://m.eds00.ru/623730
OenmKoB
6d
A3zoTtcoaepkaiue
reTePOLUKINYECKHE bubnmoreka [JOK
93 coenuHenus. HykiienHoBbie https://m.edsoo.ru/521d14
KHUCJIOTBI: COCTaB, CTPOCHUE 31
1 OmoJstornueckasi pojb
94 [Tpaktuueckas padota Ne 4. bu6mmoreka [JOK

Penrenue
AKCIIEPUMEHTAJIbHBIX 3a7a4
1o TeMe "A30TcoepKaline

https://m.edsoo.ru/8e3c02d
1




OpPraHUYEeCKHE COCTMHEHUA"

ITpaxTrueckas padora Ne 5.
Pemenne

bu6mmoreka [JOK

95 JKCIIEPUMEHTAIBHBIX 33]1a4 https://m.edsoo.ru/bde3 fdf
no teme "Pacno3naBanue 6
OpTraHUYECKUX COCTUHCHUI"
Konrponbnas padora mo bubnuoreka IIOK
96 TeMe "A3oTcoaepKaiiue https://m.edsoo.ru/ce561bc
OpraHuYecKre coenHeHHus" 7
OcHOBHBIE TIOHATHUST XUMHH
BBICOKOMOJIEKYJISIPHBIX bubnuoreka [IOK
97 COEIMHEHUN U METOJbI UX https://m.edsoo.ru/7aa63eb
CHUHTE3a —II0JINMEpHU3aLUs U d
MOJIMKOHICHCALIHS
bubnuorexa [IOK
[Imactmaccel. YTunuzamnus u Omaotexa O
98 enenaBoTka IUIACTHKA https://m.edsoo.ru/82242¢
i TKA IJIACTHK
pep of
DnacToMephl: HaTypaJIbHBIN bubnmoreka [JOK
99 CHUHTETUYECKHE KAYUYKH. https://m.eds00.ru/246103
Pe3una ec
BonoxkHa: HaTypanbHEIE, Eu6 OK
nbnmoTexa
HCKYCCTBEHHBIE, 1
100 https://m.eds00.ru/5963a6
cunrerndeckue. [lomumepsl 01
CHEUAJIbHOI0 Ha3HAYECHUS T
101 | Ilpaktuueckas padora Ne 6. bubnuoreka LIOK

Permenune
AOKCHEPUMEHTAIbHBIX 3a7a4

https://m.edsoo.ru/3aebd77
a




no teMe "Pacrio3HaBanue
IIaCTMAacC W BOJIOKOH"

O06001eHNE U
CUcreMaTui3alusia I/I3y‘~I€HHOFO

but6mmoreka [JOK

102 Marepualia no TeMe 1 https://m.edsoo.ru/6a22ble
"BbICOKOMOJIEKYISIPHBIC 8
coelMHEHUs "
OBHIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME




11 KITACC

N Kosun4yecTBo 4acoB JJIeKTPOHHbIE
; JHata uudposbie
n/ | Tema ypoka KonTtposbHbie [IpakTnyeckue
Bcero U3ydeHust o0pa3oBaTe/ibHbIE
n padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
AtoMm. CocTaB aTOMHBIX SIJIEP.
1 . 1 https://m.edsoo.ru/59¢112
XUMUYECKUW 3JIeMEHT. 30TombI co
CtpoeHne 31eKTPOHHBIX bubnuoreka [IOK
2 000JI0YEK aTOMOB, KBAHTOBBIE 1 https://m.edsoo.ru/b4d9fff
qrcla 4
Knaccugukanms XuMmuyeckux bubnuoreka LIOK
3 9JIEMEHTOB (s-, p-, d-, f- 1 https://m.edsoo.1u/61294a
DIIEMEHTHI) 9
bu6mmoreka [IOK
Pacrnipenienenne 21eKTPOHOB 110
4 1 https://m.edsoo.ru/f5£750f
ATOMHBIM OpOUTAISAM .
DNeKTpOHHBIE KOHPUTYpaAIIUU bubmuoreka [JOK
5 aTOMOB DJIEMEHTOB B OCHOBHOM U 1 https://m.edso0.ru/8149e8
BO30YXIEHHOM COCTOSTHUH 46
DNeKTPOHHBIC KOH(UTYpAIHH bubnmoreka [JOK
6 HOHOB. 1 https://m.edsoo.ru/a0764b
DIEeKTPOOTPHUIIATEIHLHOCTD 24
7 [lepuonnueckuii 3aKoH U 1 bubnmoreka [JOK

Ilepnonnueckas cucrema
XUMHYECKHX 31eMeHToB JI. H.

https://m.edsoo.ru/16957¢
01




MenneneeBa, CBAI3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS

CBOICTB XUMHUYCCKHUX DJIEMCHTOB bu6mmoreka [JOK

8 1 00pa3yeMbIX UMU IPOCTHIX U https://m.edsoo.ru/f84689
CJIOKHBIX BEIIECTB MO IPYIINaM U 27
nepuoIam
CucremaTu3aius U 0000IeHIe bubmiorexa HOK

9 . https://m.edsoo.ru/8fad29
3HaHUH 1O TeMe 0
Buabsr xumMnueckou CBSA3U.
MexaHu3mbl 00pa3zoBaHUs bubmuorexa [JOK

10 KOBAJICHTHOM CBA3U. Bogoponnas https://m.edsoo.ru/5a8072
CBsA3b. MeXKMOJIEKyIIpHbIC af
B3aUMOJICUCTBUS
BaneHTHOCTh U BaJIeHTHBIE
BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [JOK

11 JJIEKTPOHHOM CTPYKTYPBI https://m.edsoo.ru/3d2ca0
MOJIEKYJI C UX T€OMETPUUECKUM 93
CTPOCHUEM
[IpeacraBneHuss 0 KOMIUIEKCHBIX Bbu6mmoreka [JOK

12 COCIMHEHMAX: COCTaB U https://m.edso00.1u/8c66bl
HOMEHKJIaTypa 2a

13 BemiectBa MOJIEKYyJISIPHOTO U bubmuorexa [JOK

HEMOJIEKYJIIPHOTO CTPOEHHUSL.
Tunel KpUCTAIUIMYECKUX

https://m.edsoo.ru/e16763
5b




pPELIETOK M CBOMCTBA BEIIECTB

ITonsiTHE O THUCTIEPCHBIX

bu6mmoreka [IOK

14 cucreMmax. IIpencrasienue o https://m.edsoo.ru/da2¢70
KOJUIOM/THBIX pacTBOpax ed
HcTrHHBIE pacTBOPHI:
bu6mmoreka [IOK
HACBILICHHBIC U HEHACHIIIIEHHBIE,
15 https://m.edsoo.ru/e9ccdd
PacTBOPUMOCTb. 2d
Kpucrannoruapats o
bu6mmoreka [IOK
CrniocoOsl BbIpasKeHUS
16 https://m.edsoo.ru/328e65
KOHLIEHTPAIlUU PacTBOPOB 1a
Pentenue 3amau ¢
WCTIOJIb30BAHUEM MTOHATHI bubmuoreka [{OK
17 ""MaccoBas 10J11 pacCTBOPEHHOIO https://m.edsoo.ru/785e0a
BemiecTBa", "MolsipHas b4
KOHLIeHTpanus"
Knaccudukanus u bubnmoreka [JOK
18 HOMEHKJIaTypa HEOPTaHUYECKUX https://m.edsoo.ru/bf9e10
BEIIIECTB 8d
b ka [IOK
CucremaTtuszanus u 00o01IeHe nommorexa O
19 . https://m.edsoo.ru/8d2c6a
3HAHHUM 10 TEME
3a
20 KoHTponbHas pabota 1mo Temam bubmuoreka [JOK

"CrpoeHue aToMma.
[lepuoauueckuit 3aK0H U
Ilepuoanueckas cucrema
XHUMHYECKUX 31eMeHTOB [[. 1.

https://m.edsoo.ru/70a60a
ad




Menneneena", "CtpoeHue
BemecTsa. MHOrooopasue
BelecTn"

Krnaccudukanus XuMHIeCKux
peakuuii B HEOPraHU4eCKOM 1
OpTraHUYECKON XMMHUH. 3aKOH

bubmuoreka [{OK

21 COXpaHEHUsI MACCHI BEILIECTB; https://m.edsoo.ru/6335¢cd
3aKOH COXPaHEHUS U d2
NpeBpaIeHHs] SHEPTHH TIPH
XUMHUYECKHUX PeaKIusIX
TenoBbie 3¢ (HEKTH XUMUYECKUX bubnuoreka LIOK
22 peakuuii. TepmoxuMudecKue https://m.edsoo.ru/d1db86
YpaBHEHHUS da
Boruucnenus no ypaBHEHUAM bu6nuoreka [IOK
23 XUMUYECKUX PEAKIUN U https://m.edsoo.ru/87b139
TEPMOXUMHUYECKUM YPABHEHUSIM 54
CKOpOCTh XUMHYECKON peaKlny,
24 e€ 3aBUCUMOCTh OT Pa3IMYHbIX
¢axropos. Karanus u
KaTaJlu3aToOPbl
’5 ["'oMOreHHbIe U reTeporeHHbIe
peakuuu
[Tpaktrueckast padota Ne 1 mo
" bu6mroreka [JOK
Teme "BnusHuE pazimaHbIX
26 https://m.edsoo.ru/1facal

(haKTOpPOB Ha CKOPOCTh
XUMHYECKON peakuu"”

dl




OO6partumble U HEOOpaTUMBbIE

bu6mmoreka [JOK

27 peakuu. XuMHU4eCKoe https://m.edso0.ru/30952f
paBHOBECHE 9b
[TpaxTrueckas pabora Ne 2 o
" bu6mmoreka [IOK
Teme "BiusHue pazinyHbIX
28 https://m.edsoo.ru/3bf34e
(bakTOpOB Ha MOJIOKEHHUE 17
XHUMHUYECKOTO paBHOBeCHs" o
DJeKTpoIUTHYECKAas
bu6mmoreka [IOK
quccouuanusi. CuiabHblE U
29 https://m.edsoo.ru/5f766b
ciabblie 37eKTpoNuThl. CTeneHb df
JTUCCOLIHAIINHT T
HoHHOE npou3BeeHUE BOIBI.
bu6mmoreka [IOK
Cpena BOOHBIX pacTBOPOB.
30 . https://m.eds00.ru/3966¢ca
Bonopoansiii nokazatens (pH) 20
pacTtBopa o
I'unponus coneit. Peakuuu, bu6nuoreka [IOK
31 IIPOTEKAIOIIMe B PaCTBOPAX https://m.edsoo.ru/09d5a9
3JIEKTPOJIUTOB bd
[TpakTtrueckast padota Ne 3 mo bubnuorexa [JOK
32 TeMe "XHUMHUYECKUE PEAaKLIUU B https://m.edsoo.ru/2e3dae
pacTBOpax MEKTPOIUTOB" b0
OKHUCIUTENHHO-
bu6mmorexa [JOK
BOCCTaHOBUTEIIbHBIE PEAKIINU.
33 . https://m.eds00.ru/562260
Baxkneimume okucnurenu u 60
BOCCTaHOBUTENH o
34 MeTo 3eKTPOHHOTO bubnuorexa [JOK




(9TIEKTOHHO-MOHHOT0) OayiaHca

https://m.edsoo.ru/fb6913
87

bu6mmoreka [IOK
DIIEKTPOJIN3 PACTBOPOB U
35 https://m.eds00.ru/93fb97
pacIuiaBoB BEUIECTB &0
bu6muoreka [IOK
Pemenue 3amayu pa3auaHbIX
36 https://m.edsoo.ru/5a859d
THTIOB
16
bubmuoreka [{OK
Pemenue 3amayu pa3inuHbIX
37 https://m.edsoo.ru/5afa26
THIIOB
5d
Cucrematu3anys U 00001IeHNE bub6muoreka [IOK
38 3HaHMH 110 TeMe "XHUMHUYECKHUE https://m.edsoo.ru/c161eb
peakuun"” 85
bub6muoreka [IOK
KoHTponbHas pabora 1o Teme
39 " " https://m.edsoo.ru/a8a0a9
XUMHUYECKUE PEAKIUU 30
[TonoxeHne HeMEeTaIoB B
Ilepuonnueckoi cucreme
XUMUYECKUX dneMeHToB /1. U. bubmuoreka [JOK
40 Mewnpgeneesa u 0COOEHHOCTH https://m.edsoo.ru/8ca2dc
CTPOEHHUS UX aTOMOB. ad
duU3NUECKUE CBOMCTBA
HEMETaJJIOB
AnnoTponus HeMeTaoB (Ha bubmuorexka [JOK
41 IIpUMEpPE KUCI0POJa, CEPBL, https://m.edsoo.ru/ef92¢9

docdopa u yrnepoaa)

1c




Bonopon: nonmydenue, bu6mmoreka [JOK
42 ¢duznyecKkue 1 XuMUYECKHE https://m.edsoo.ru/0aa8f6
cBoiictBa. ['uapuabt 13
I'anoreHsl: HaXoXK/IeHUE B
MPUPOJIE, CIIOCOOBI MOTYUYEHUS, bubmorexa HOK
43 https://m.edsoo.ru/4¢2237
¢du3ndecKkrue 1 XUMHYECKHE 95
CBOICTBa
["anorenoBOIOPOIBL.
Baskreiimme bu6mmoreka [IOK
44 https://m.edsoo.ru/6b3255
KHCJIOPOJICOIEpIKaLIIIE o6
COEJIMHEHUS TaJOT€HOB
JlaGopaTopHsbie U
HPOMBIIIJICHHBIE CIOCOOBI bubnuoreka LIOK
45 MIOJIyYEHHS TaJIOTEHOB. https://m.edsoo.ru/6971ac
[TpuMeHeHre TaJoreHoB U uX a4
COCTMHEHUI
[TpakTuueckas padora Ne 4. bubnuoreka [JOK
46 Pemenue skCriepuMEHTaIbHBIX https://m.edsoo.ru/8b26fe
3a7a4 1o teme "TamoreHs!" cd
Kucnopon: naboparopHsie u
IPOMBIIIJIEHHbIE CLIOCOOBI bubnuoreka [IOK
47 HOJy4YeHus, PU3NUECKUE U https://m.edsoo.ru/c8abc3
XuMH4eckue cporctBa. O30H. 6a
IIpuMmeHeHne KUCI0poia U 030Ha
bu6mmoreka [IOK
48 Oxcuapl ¥ NEPOKCUIBI https://m.edsoo.ru/5¢8816

a0




Pemenue 3agau pa3nuaHbIxX

bu6mmoreka [IOK

49 https://m.edso0o.ru/2b6d8b
THTIOB
4b
Cepa: Hax0KJIeHUE B IPUPOJIE,
P prp bu6mmoreka [IOK
CHoCcOOBI MOTYYEHHS,
50 https://m.edsoo.ru/46afae
¢du3nueckrue 1 XUMHYECKHIE 16
CBOICTBA -
bu6moreka [IOK
51 CepoBonopo, cynbhuabt https://m.edsoo.ru/7c¢8759
9
Kucnopoaconepxariue bubnmoreka [JOK
52 coenuHEeHUS cepbl. OcCOOCHHOCTH https://m.edsoo.ru/8cfa25
CBOICTB CEpHOM KUCJIOTHI 48
ITpakTnueckas padora Ne 5.
bu6mmoreka [JOK
Pemenne skcriepuMeHTaTBHBIX
53 " ) https://m.edsoo.ru/0afb05
3a1a4 o teme "Cepa u eé ot
coeguHeHus" T
A3OT: Hax0XKJI€HHUE B IPUPOJIE,
PP bu6mmoreka [IOK
CHOCOOBI MOTYYEHHS,
54 https://m.edsoo.ru/badd22
bu3HYeCKUe U XUMUICCKHE 55
CBOMCTBAa. AMMHAK, HUTPUJIbI o
Kucnopoaconepxaniue bu6nuoreka [IOK
55 coeauHeHus azota. OcoOeHHOCTH https://m.edsoo.ru/e2965a
CBOICTB a30THOM KUCIIOTHI fe
[IpumeHneHue a3ora u ero bu6nuoreka [IOK
56 coeIMHEHUI. A30THBIE https://m.eds00.ru/129f50

yaoOpeHus

59




docdop: HaXOKIECHUE B
MIPUPOJIE, CIIOCOOBI MOTYUYEHUS,

bubmuoreka [{OK

57 https://m.edsoo.ru/9a6b43
bu3ndeckrue 1 XUMHYECKHE o
cBoiictBa. ®ocuasl u pochux o
Oxkcunst pocdopa, bubnmoreka [JOK
58 dbocdopcoaepkamme KUCIOTHI. https://m.edsoo.ru/c7a2d4
Comu pochopHOI KUCITOTHI 29
[Tpumenenue pochopa u ero bubnuoreka [IOK
59 coenuHeHU. DocdopHbIe https://m.edsoo0.ru/a21807
yaoOpeHust 0a
[TpakTuueckas padora Ne 6.
bu6mmoreka [IOK
Pelenne skcriepUMEHTAIIBHBIX
60 | https://m.edsoo.ru/8175ac
3ama4 1o Teme "A30T u pochop u af
nX coeguHeHus" o
VYraepoa: HaXoXAeHUE B
MIPUPOJIE, ATIOTPOITHBIC bu6nuoreka [IOK
61 MouHUKaIMK; HU3NIECKUE U https://m.edsoo.ru/1eb19f
XHUMUYECKHE CBOWCTBA, 9e
pUMEHEHUE
Oxcun yriepona(ll), okecun bubnuoreka [IOK
62 yriepona(IV), yronbHast Kuciora https://m.edsoo.ru/dba58a
u e€ conu df
but6mmoreka [IOK
Penrenue 3amau pa3nuvHbIX
63 https://m.eds00.ru/6029b6
THUIIOB
09
64 Kpemuuii: Haxoxk1eHHE B bubnuorexa [IOK

IPUPOAE, CIIOCOOBI NOTYUEHHS,

https://m.edsoo.ru/143558




(1)H31/I‘ICCKI/IG U XUMHUYCCKUC
CBOWCTBA

ab

Oxkcua kpemaus(1V),

Bbu6mmoreka [JOK

65 https://m.edsoo.ru/3170e7
KpEMHHEBasi KUCIIOTA, CUITUKATHI b1
but6mmoreka [IOK
IIpuMeHeHne KpeMHHMs U €T0 https://m.edsoo.ru/393cda
66 coegunennii. CTeKI10, ero c0
[IOJIy4YEHHE, BUJBI CTEKIa https://m.edsoo.ru/5823ce
b
bu6mmoreka [JOK
Perenune 3a1a4 pa3mudHbIX
67 https://m.edso0.ru/b6248
THIIOB
01
CucremaTu3zanus u 00001IeHIE bubmiorexa HOK
68 . " " https://m.edsoo.ru/6e864d
3HaHMH 1o TeMe "HemeTabl b5
Bbu6mmoreka [JOK
KonTponbHas paboTa no teme
69 " " https://m.edsoo.ru/d0484¢c
Hewmerannsr
76
AHanu3 pe3yJbTaToB bubnmoreka [JOK
70 KOHTPOJIBHOH paboThI, https://m.edsoo.ru/2b7e95
KOPPEKITHs OITMO0K 10
71 [Tonoxxenne MeTajaIoB B bu6mmoreka [IOK

Ilepnonnuecko cucreme
XMUMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0YEK aTOMOB

https://m.edso0o0.ru/9839¢1
6¢c




METAIJIOB

OO6mue puznyeckre CBOMCTBa

bu6mmoreka [IOK

72 MeTtauioB. [Ipumenenune https://m.edsoo.ru/51dac9
METAJIJIOB B OBITY ¥ TEXHUKE d3
Bbu6mmoreka [JOK
Cnnasel MetaioB. Kopposus
73 https://m.eds00.ru/42b872
METAJIJIOB
e3
bu6mmoreka [IOK
Pemmenue 3ama4 pa3mu4HbIX
74 https://m.edsoo.ru/e3de37
THUTIOB
b6
DNEKTPOXUMHUYECKUN PSiJT bubmuoreka [JOK
75 HanpspkeHui meramos. Oouiue https://m.edsoo.ru/94eb37
CIOCOOBI IOJTyYEHUS] METAJUIOB 7a
OO01mast XxapakTepUCTHKA
MeTaioB [A-rpymimbl
[Tepuoanyeckoit CuCTEMbI
. bu6mmoreka [IOK
XUMHUYECKUX dIIeMeHTOB. HaTpuii
76 . https://m.edsoo.ru/e12¢26
U KaJIMii: TOJTy4YCHNUE, b3
(pu3HUeCKre U XUMHUYECKUE o
CBOICTBa, MPUMEHEHHE TTPOCTHIX
BEILIECTB U UX COCAUHEHHI
77 OO6mmas xapakTepucThKa bubnuoreka [JOK

meTaioB [IA-rpynmsl
Ilepuonnueckon cuCTEMBbI
XUMUYECKHUX DIIEMEHTOB.
Maruuii 1 KaJbLUi: TOJTy4YEHHE,
bu3nyecKue 1 XuMHUYECKHE

https://m.edsoo.ru/7¢3e49
c0




CBOICTBA, MPUMEHEHUE MPOCTHIX
BEIIECTB U UX COEIUHEHUN

JKécTkOoCTh BOABI U CIOCOORI €€

Bbu6mmoreka [JOK

78 https://m.edsoo.ru/c74bfa
YCTpaHECHHUS
e9
AJIFOMUHUI: TIOJIy4YEeHHE, bubnuorexa [JOK
79 buznyecKrue U XUMHUYECKHUE https://m.edsoo.ru/0e79b2
CBOIICTBa, MPUMEHEHNE 66
AM@oTepHbIe cBONCTBA OKCHIA U
bu6muoreka [IOK
THJIPOKCH]IA AITFOMUHUSI,
80 https://m.edsoo.ru/5d12d3
TUIPOKCOKOMIIIEKCHI aTlOMUHUS, 18
UX MPUMEHEHHE o
81 Pemenue 3apau pa3nuaHbIxX
THTIOB
ITpakTnueckas padora Ne 7.
bu6mmoreka [JOK
Pemenne skcriepuMeHTaTBHBIX
82 " https://m.edsoo.ru/27a4af
3a1a4 1o teme "Merauisl 13
[JIaBHBIX oArpymm"” o
OO01mas xapakTepucTHKa
METAJIJIOB MTOOOYHBIX MOATPYIIIT bubnuoreka [JOK
83 (b-rpynm) Ilepuoauueckoit https://m.edsoo.ru/610d74
CHUCTEMBI XUMUYECKUX 31
AJIEMEHTOB
du3nvecKre 1 XUMUICCKHUE bubmuorexa [JOK
84 CBOWCTBa XpoMa U €ro https://m.edsoo.ru/9911be

COCIII/IHGHI/II;'I, X IPUMCHCHUC

f3




Baxxneimme coemmHEHNS

bu6mmoreka [JOK

85 Maprasna. [lepmanranar kanus, https://m.edso0.ru/039d69
€ro OKHCJIUTEIbHBIE CBOWCTBA c8
dusnyeckre 1 XUMUIECKHe
. bu6mmoreka [IOK
CBOICTBA JK€JI€3a U ero
86 . https://m.edsoo.ru/1b7{87
coenuHenuil. [lonydenue n Al
[PUMEHEHHE CIUIABOB XKeJe3a o
du3nvecKre 1 XUMUIECKHUE bubmuoreka [{OK
87 CBOICTBA MeJU U €€ COSTMHEHNH, https://m.edso00.ru/2bc0f9
UX IpPUMEHEHNE 54
dusnyeckue 1 XUMHYECKUE
. bu6mmoreka [IOK
CBOICTBA IIMHKA U €T0
88 . https://m.edsoo.ru/b1f2be
COEJIMHEHUI, X MPUMEHEHHE. a1
'UIpOKCOKOMILICKCHI IIMHKA o
[TpakTuueckas padora Ne 8.
bub6muoreka [IOK
Pemenne skcriepuMeHTaIbHBIX
89 N https://m.edsoo.ru/a6e352
3aj1a4 1o TeMe "MeTauibl o
noOOYHBIX OATpyIH" o
bu6mmoreka [IOK
Pemenue 3a1au pasnu4HbIX
90 https://m.edsoo.ru/a8b83d
THUIIOB
83
O06001IeHNEe U CUCTEMATH3ALIIMS bubmuoreka [{OK
91 M3y4YEHHOI'0 MaTepualia 1o TeMe https://m.edsoo.ru/e91fe9
"Merasmibt" 75
bu6mmoreka [JOK
KonTponbhas pabota no teme
92 https://m.edsoo.ru/83f63e

"Merayuer"

a3




AHann3 pe3yJbTaToB

bu6mmoreka [JOK

93 KOHTPOJILHOM paboTHI, https://m.edsoo.ru/9ebff2f
KOPPEKIIHSI OIHOOK d
Posib xumum B obecriedeHrm
YCTOWYMBOI'O pa3BUTHUS bubnuoreka [IOK

94 yenoseuecTsa. [Ionarue o https://m.edsoo.ru/080fe1
HAYYHBIX METOJ[aX UCCIICIOBAHMSI 0
BEIIICCTB
HayuHble pUHIIHAITBI
OpraHMu3aly XUMUYECKOIO bubnuoreka LIOK

95 Ipou3BoACTBA. IIpoMbIIIEHHBIE https://m.edsoo.ru/2e45a4
CIOCOOBI MOYYEHUSI BaXKHEHIIINX 4f
BCIIICCTB
XUMHYECKOE 3arps3HEHUE bu6nuoreka [IOK

96 OKpYKaKOILEH Cpebl U €ro https://m.edsoo.ru/9f11bf
IIOCIIEACTBUSA 51
X¥MHA U 310POBbE YEIOBEKA. bubmorexa HOK

97 https://m.edsoo0.ru/a65527
JlekapcTBEHHBIE CpEICTBA )
Xnmug iy, Poas XuMun B bu6nmoreka [JOK

98 obecrieueHny MUIIEBON https://m.edsoo.ru/1f7b5b
0e30MmacHOCTH d2
KocMeTnueckue u bu6mroreka [JOK

99 nap(roMepHbIe CPEICTBA. https://m.edsoo.ru/da42d5
briToBas XuMus a9

100 | Xumus B CTPOUTEILCTBE. bubnuoreka [IOK

BakHeine CTpOUTEIIbHbIE U

https://m.edsoo.ru/61e690




KOHCTPYKIOHMOHHEBIC MaTCPUaJIbl

03

101

XHMMHS B CEJILCKOM XO3SIUCTBE.
Oprannueckue U MUHEPAJIbHbIE
yaoOpeHust

bu6mmoreka [IOK
https://m.edsoo.ru/fd3958
7d

102

Cucremaruzanys U 00001eHue
3HAHUU 110 TEME

Bbu6mmoreka [JOK
https://m.edsoo.ru/db979¢
70

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

Xumus. Yrinyonenusiid ypoenb. 10—11 kaccel : pabouas nporpamma K
muunu YMK B. B. Jlynuna : yueOHo-MeToaudeckoe nocooue / B. B. Epemun,
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METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
1. Xumus: Yraoybnennsiii ypoBeHb: 11 knace: yueOnuk / B.B.Epemun,

H.E.Ky3s™menko, B..Tepenun, A.A.Jlpo3noa, B.B.JIynun; nox pen.

B.B.Jlyauna. — 6-e uzn., nepepad. — M.: [poda, 2021. — 446, (2) c.: ui. —

(Poccutickuii yueOHHUK)

2. Epemun, B. B. Metonuueckoe nocodue k yueOnuky B. B. Epemuna, H. E.
Kysbsmenko, B. . Tepenuna u ap. «Xumus. YriryOlieHHbIN ypoBeHbY. 11
kinacc / B. B. Epemun, A. A. Jlpo3nos, . B. Epemuna, B. 1. MaxonuHna, O.
1O. Cumonosa, 3. 10. Kepumon. — M. : [Ipoda, 2018. — 423 c. : un.

2. [IpumMepHOi mporpaMMbl CpeiHETro (ITOJIHOT0) 001Iero 00pa3oBaHus MO

XUMUH (YTIIyOJICHHBIN YPOBEHb);

3. Xumus. YrnyOaeHnnsiit ypoBeHb. 10—11 kimaccel : pabodast mporpaMmma K

auauu YMK B. B. Jlynuna : yuebHo-meroanueckoe nocooue / B. B. Epemun,



A. A. JIpo3nos, U. B. Epemuna, 3. FO. Kepumos. — M.: Jlpoda, 2017. — 324,
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
HUHTEPHET

http://www.chemnet.ru/rus/elibrary/

CailT coiepKUT AIEKTPOHHBIE yueOHbIe U MH(POPMAITMOHHBIC MaTEPUAIBI JJIs
IIKOJILHUKOB U YUHUTEJEH. B HEM MOXKHO

HaWTU YUYCOHUKH, MYJbTUMEANaAMAaTEepUalIbl; 3aJ1a4l BCTYUTEIbHBIX
SK3aMEHOB M OJIMMITUAJ] C PEIICHUAMU.

http://www.xumuk.ru

CailT 0 XuMHHM: KJIaCCUUYECKUe YUeOHUKHU, CIPABOYHUKH, YHITUKIIONICIUH,
MOMCK OPTAaHUYECKUX U HEOPTraHUYECKUX

peaKIui, COCTABJICHUE YPABHEHUN PEAKIIUU.

http://elementy.ru/

Hayuno-nonynsipHbIi TPOEKT «DJIeMEHThI 00JIbIION HaykKuy». HoBOCTH HayKH,
KHUTH, HAYYHO-TIOMYJIIPHBIE CTaThH,

JIEKIUH, SHIIUKIJIOTE AU H.

http://potential.org.ru/

Caiit HayuHO-nIOIyJIApHOTO KypHana «llorenimany. XXypHan uzgaercs ¢
2005 r., paznen «Xumusi» — ¢ 2011 r.

http://www.hij.ru/

CaiiT Hay4yHO-TIOMYJIAPHOTO KypHaia « XUMUSA U )KU3HbY. JKypHa u3gaercs C
1965 r.

http://www.chem.msu.ru/rus/olimp/

Nudopmarmonnsie MmaTepuaiibl 00 ouMnuagax: MoCKOBCKON TOPOCKOM,
Bceepoccuiickon, MenaeneeBckon, MexKaIyHapOaHOW. [IpuBeieHbl 3aqanus u

penieHus.



http://chem.dist.mosolymp.ru/

Cucrema IUCTaHIIMOHHOTO O0YUYEHHs, HAlIpaBJICHHAs Ha TIOJTOTOBKY K
onuMnuagaM. CoaepKUT MHOT'O 3a/1a4, CTPYIIUPOBAHHBIX KaK 10 TEMaM, TaK
Y TI0 OJIMMITHA/IAM.

http://www.nanometer.ru/

[Toptan, NOCBSIIEHHBIA HAHOTEXHOIOTUSAM, CONEPKUT HHPOPMALIHIO 00
UHTEPHET-0JIMMIINAJE 10 HAHOTEXHOJIOTUSIM.

https://www.lektorium.tv/

Hexommepueckuii cailT oHnaiiH-00pa30BaHusl, COAEP)KUT MHOTO HMHTEPECHBIX
00pa3oBaTeabHbIX KYPCOB M BUACOJIEKIMMA JIUIS IIKOJIBHUKOB, CTYJEHTOB H
yuuTeneu. ECTh HECKOJIBKO KypCOB IO XHUMUH.

http://webelements.com/

Hanexxnas cipaBo4yHast ”H(GOpMAIHs 0 XUMUYECKUX JIEMEHTaX U UX
CBONCTBaX.

http://periodictable.ru/

PyCcCKOS3BIYHBIN CAalT O CBOMCTBAX MPOCTHIX BEIIECTB.






