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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamMma mo XMMHH Ha ypOBHE CpeqHero oomiero obpa3zoBaHusi pazpaborana
Ha ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHMKH K pe3ylbTaTaM OCBOeHHUS (erepanbHO  00pa3oBaTeNbHOM
nporpammsl cpegHero obmero oopazoanusa(P@OIl COO), mpencraBieHHbx B DepepaabHOM
rocygapctBeHHOM oOpa3oBarenbHoM cTtangapre COO, c¢ yuérom Kouuenuuu mnpenoaaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickorr deneparnmm,
peann3yoImMx OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMBI, U OCHOBHBIX MMOJIOKeHHH «CTparerun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusg Ha YpOBHE YIIyONEHHOrO M3y4eHMs] 3aHMMAET Ba)XKHOE MECTO B CHUCTEME
€CTECTBCHHO-HAyYHOTO oOpa3oBanusi ydamuxcst 10-11 kimaccoB. W3ydenwme mnpenmera,
peasinzyemoe B YCIOBHUSAX AU PepeHIupOBaHHOTO, NPOQUIBHOIO O0O0Y4YEeHHs, TPU3BAHO
obecnieunTh 0O0I1E00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO ISl aJanTalii UX K OBICTPO MEHSIOIIMMCS YCIOBHSM JKH3HHM B COLMYME, a
TaKKe JUIsl MPOJIOJDKEHHs oOydeHuss B OpraHuzalusx Npo¢ecCHOHAIbHOro oOpa3oBaHMs, B
KOTOPBIX XUMHUS SIBIISIETCS OJJTHOHM M3 MPHOPUTETHBIX TUCIIHILINH.

B mporpamMe mno XuMuM Ha3HaueHUE IMpeaMeTa «XUMUS» MOJydaeT HOJPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojaramomumu nojoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CIICIYIOIINE BBITIOTHIEMBIC
IpOTrpamMMoit 10 XUMHH (QyHKIINH:

¢ UH()OPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod oOecnedynBaeT MOIydYeHHe
MIPEACTABICHUS O IEJAX, COJEPKaHUH, OOIIel cTparerun oO0ydeHHWs, BOCTUTAHUS U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HIpedyCcMaTpuBaeT  OIpeJelIeHHE:
IPUHLUIOB  CTPYKTYpHUPOBaHMs M  MOCJIEIOBAaTEIBHOCTH H3Y4EHHUs  y4yeOHOTo
MaTepualla, KOJMYECTBEHHBIX M KayeCTBEHHBIX €ro XapaKTepUCTHK; IMOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHONH OCHOBBI KOHTPOJII M OLIEHKM OOpa30BaTENIbHBIX
JOCTHDKEHUM OO0ydaroluxcss B paMKax HMTOrOBOM arrecrauuud B (GopMe €IUHOrOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOi€HHOTO U3Y4EHHS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE IPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUSHHUS
B paMKax  OTIEJIbHBIX MNpoduied, MpexycMaTpuUBaeT  paclpelesieHue U
CTPYKTYpUPOBaHHUE €ro MO KJIAaccaM, OCHOBHBIM COJEP>KaTENIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT NMpUMEpPHOE pacrpesieieHue yueOHOro BpeMeHH, PEeKOMEHIyeMOro Al U3y4eHHs
OTJICJIbHBIX TEM;

e QpeylaraeT NPUMEPHYIO IOCJIEA0BAaTEILHOCT, M3Y4YEHUs Y4eOHOro marepuaiga c
y4€TOM JIOTUKH OCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€ii;

e 1aéT METOAMYECKYI0 MHTEpIpeTaluio Mejaed W 3ahad H3ydeHus IpeaMeTa Ha
yriIyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOmiero oO6pa3oBaHus, COJAEPKATEIbHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHMSI OCHOBHOH 00pa30BaTeNIbHOM MPOTpaMMBbl CpeAHEro oouero oOpa3oBaHUsS
(IMYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TaKXkKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABaTEIbHBIX JEHCTBUH OOY4YaloOLIerocsi IO OCBOEHHUIO COJEpKaHHs
npeaMera.

I[lo BceM Ha3BaHHBIM TO3MIUSAM B HpOorpaMMe IO XUMHHM HpPEIyCMOTpeHa
IIPEEMCTBEHHOCTh C OOy4YeHHeM XHMHUU Ha YpPOBHE OCHOBHOro o0miero oOpa3oBaHus. 3a
npefenamMu  yCTAaHOBJICHHOM TMporpaMMod IO XUMHUHM 0O0s3aTeNbHONW  (MHBapUaHTHOMN)
COCTaBJISIONIEH coJiepKaHusl yueOHOTO MmpeaMeTa «XUMUs» O0CTaéTcsi BO3MOXKHOCTh BBIOOpPA €ro



BApUATUBHOW COCTABJISIIOIIEH, KOTOpas JI0JIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MpouIst 00ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU mnojoxkeHusMu PIOC COO o HazHAueHUH
IIpeaIMETOB 0a30BOTO M YrIIyOJIEHHOTO YpOBHEH B cuctemMe MU GepeHIIMPOBAHHOTO 00yUeHHS Ha
YPOBHE cpeaHero oOriero o0pa3oBaHus XUMHS Ha YPOBHE YIIIYyOJEHHOTO M3YYEHHUS HalpaBiIeH
Ha peaju3aluI0 IPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IIOJIyYE€HUS XHUMUYECKOTO
o0pa3oBaHus B paMKax HW3y4EHHs CIEIHAJIbHBIX €CTECTBEHHO-HAYYHBIX W XHUMHUYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHanbHOTO 00pa3oBanus. B aToil cBs3u
U3y4YEeHHUE TpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pACUIUPEHUE U
yIIyONieHHE TEOPETHYECKOM ¥ TMPAKTHYECKOW TIOATOTOBKM OOYyJaromMXCs, BBIOPABIIMX
onpenenEHHbIil mpoduiib 00ydeHus, B TOM YHCII€ C MEPCIEKTUBON MOCIEAYIOMIEr0 MOJIydeHUS
XHMHUYECKOTO 00pa3oBaHMs B OpraHu3anusix rnpodeccuonanbHoro obpasosanus. Hapsay ¢ atum,
B cBere TpeboBanuii ®PI'OC COO k miaHUpPyeMBbIM pe3yibTaTaM OCBOCHUS (denepanbHOM
00pa30BaTeNIbHON MpOrpaMMbl CpPEJHEr0o OOIIEero 0O0pa3oBaHUs M3ydeHHUE MpeaMeTa «XUMUs»
OPUEHTHPOBAHO TAK)KE HA PELIEHUE 33a4 BOCIMTAHUS U COLIMAIBLHOTO Pa3BUTHS 00yUaroluXcs,
Ha (OPMHUPOBAHUE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUHN pallMOHAIN3aIH y4eOHOTO
Tpyna ¥ OOOOMIEHHBIX CIOCOOOB  JEATEIBHOCTH, UWMEIOIIUX  MEXKIUCIUILUIMHAPHBIH,
HAJIMPEIMETHBIN XapaKkTep.

CocrapnsromiuMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YriayOJNEHHOTO M3Y4YEHMs SIBIISIOTCS
yriyonéHubie Kypehl — «Opranudeckas xumus» U «OOmas u Heopranudeckas xumus». [Ipu
OTIpeJIeNIEHUU TOJIX0JI0B K OTOOpY M CTPYKTYpHOM OpraHu3aliu COAEpKaHUs 3TUX KYpCOB B
MporpaMMe Mo XMMHH 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 6a30BoOro u
yrayOnE€HHOTO YPOBHEHN U3yUeHHUsI IPEAMETA.

OcHoBy conepkanusi KypcoB «Opranudeckass xumus» u «OOmas u HeopraHudeckas
XUMHUSD» COCTABIISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4€HHUs MpeaMeTa. JTa CUCTeMa 3HaHUM MMOJIydaeT OMNpEeNeIEHHOE TEOPEeTUUECKOe
JIOTIOJTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
(dakTosmornueckoro Marepuana. Tak, Ha yriiyOJ€HHOM ypOBHE M3ydeHHUs NpeaMmeTa obecrieueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBAaX WX COCIMHCHUN HAa OCHOBE PACIIMPEHUS U yriayOJeHUs MPEACTaBICHUN O CTPOCHUHN
BEIECTBA, XUMUYECKOUN CBSI3U U 3aKOHOMEPHOCTAX MPOTEKAHUsl pPeakifil, pacCMaTpUBAEMBbIX C
TOYKH 3PEHUSI XUMUYECKOW KUHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepuoauieckoro 3akoHa u
[leproguueckoid  CHUCTEMBl XUMHUYECKMX  DJEMEHTOB  0a3upyeTrcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEICTABICHUIX O CTPOCHUH aToMa. XMMHUYECKas CBA3b OOBIICHIETCS C
TOYKHM 3PEHHUS] SHEPreTHYEeCKUX W3MEHEHMH mnpu e€ oO0pa3oBaHWU U pa3pyLUICHUH, a TaKkKe C
TOYKM 3pEHUs MeXaHHU3MOB €€ oOpazoBaHusa. V3ydeHue THUIOB peakuil JOMOJIHAETCS
(dbopMupoBaHHEM MpeACTaBICHUIN 00 JIEKTPOXUMUYECKUX MPOIECCaX U IIEKTPOIU3E PACILUIABOB
U pacTBOpPOB BelIeCTB. B Kkypce opraHmdeckod XMMHHM TpPU PACCMOTPEHHHM PEaKIIHMOHHON
CIOCOOHOCTH COEIMHEHUH ynenseTcss oco0oe BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX P deKTax,
0 B3aUMHOM BIIMSIHUU aTOMOB B MOJICKYJIaX U MEXaHHU3MaX PeaKIIHii.

Oco0oe 3HaueHHe UMEET TO, YTO Ha COJAEPKAaHHE KypCOB XMMHH YIIIyONEHHOTO YpPOBHS
W3YYeHHUs i1 KJIaccoB ompenenéHHoro mpoduis (TrIaBHBIM 00pa3oM Ha HX CTPYKTYpY H
XapakTep JOMOJHEHUH K 0o0IIel cucTeMe NMpeIMEeTHbIX 3HaHW) OKa3bIBAOT BIUSHHE CMEXHbIE
npeametsl. Tak, Hampumep, B COJEpXKaHUU MpeAMeTa Uil KJIACCOB XMMMKO-(U3NYECKOTO
npo¢uis GoJbioe 3HaYeHHE OyAyT MMETh JIEMEHThl y4eOHOro Marepuana Mo ooume Xumum.
[Ipy u3yueHuM mnpeaMeTa B JAHHOM Ciydae akleHT OyJaeT chenaH Ha OOIIHOCTh METOJ0B
MO03HaHHUsA, OOIIHOCTh 3aKOHOB M TEOPHUIl B XUMHUM U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAs TEOPHs
(MonekynspHas Teopuss B (U3MKE), 3aKOHBl COXPAHEHUS MacChl W DSHEPruH, 3aKOHbI
TEPMOIMHAMUKH, DJIEKTPOJIN3a, IPEACTABIEHUS O CTPOEHUH BELLIECTB U IPYTOE.

B 10 e BpeMs B cofiepyKaHUM MpeaMeTa s KIIACCOB XMMMKO-OHOIOTHYECKOTO PO uis
OoNbIINI yenbHBIN Bec OyJeT UMeTh OpraHuueckas XuMus. B sTom cimydae mpenocraBisercs
BO3MOJKHOCTH JJIs1 60siee 00CTOATENBHOTO pAaCCMOTPEHHSI XUMUUECKOM OpraHU3aluu KIETKH Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K MpPUMEpPY, TaKue CTPYKTYpHBbIE
KOMIIOHEHTHI, KaK JIMMHJIbI, OCJIKH, YIJIeBOJIbl, HyKJIEMHOBBIE KHUCIOTHI U Jpyrue. [lpu stom



3HAHUS O COCTaBE U CBOMCTBAaX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELECTB
CITy’KaT OCHOBOM JUIS N3yYSHHS CYLTHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, UIIICBAPCHHSL.

B muane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHsS, OCBOCHHUS OOIIEHAYYHBIX
METO/IOB [T0O3HAHUS U OIbITA IPAKTUUECKOIO IPUMEHEHNS HAYYHbIX 3HAHUI U3ydEHUE IIpeIMeTa
«XuMus» Ha YriiyOJXEHHOM YpPOBHE OCHOBAaHO HA MEXKIPEAMETHBIX CBS3IX C Y4eOHBIMHU
peaMeTaMu, BXOISIIMMHU B COCTaB MPeIMETHBIX obnactel «EcTecTBeHHO-HAayYHbIE TIPEAMETHI»,
«MaremaTka 1 HHpopMaTHKa» U «PyccKuil S3bIK U JIUTEpaTypay.

[Ipu m3yuennn ydeOHOTO mpenMeTa «XHUMHUs» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO U cpeaHero oOmiero oOpazoBanust (Ha 0a30BOM ypoOBHE), 3anaudeit
MIEPBOCTETIEHHON 3HAYUMOCTH SIBJISETCS (OPMHPOBAHME OCHOB HAyKHM XHMHUHU Kak 00JacTu
COBPEMEHHOTO0 €CTECTBO3HAHMSI, IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa M OJHOIO0 U3
KOMIIOHEHTOB MMPOBOW KyJbTYyphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeaMeTa IpearnoiaraeT peaan3alnio Takux Lese, Kak:

e (opmupoBaHuE NPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

1 MM03HABAEMOCTH SIBJICHUN IPHUPOJIbI, 0 MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Beayllel poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEJIOBEUYECTBA: B PEILICHUU
po0JieM 3KOJIOTMYECKOM, PHEPreTMYecKo M MUIIeBOM 0e30macHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB SHEPrUHU, B
obecrieyeHnn paloHaIbHOrO MIPUPOIOTIONH30BAHUS, B (dbopMUpOBaHUU
MHPOBO33PEHHUS U 00IIeN KyJIbTYyphbl UEJIOBEKA, a TAKKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOIIEHUSI K CBOEMY 3/I0POBbIO U NMPUPOIHON Cperie;

® OCBOGHHME CHCTEMBI 3HAaHWH, JEKaUX B OCHOBE XHUMHUECKOHW COCTaBIIAIONICH
€CTECTBEHHO-HAYyYHOM KapTUHbI MHpa: (YyHIAMEHTAIbHBIX TOHATHUH, 3aKOHOB U
TEOpUH XUMHUHU, COBPEMEHHBIX MPEJICTaBICHUM O CTPOEHUH BEIIEeCTBA Ha pa3HBIX
YPOBHSX — aTOMHOM, NOHHO-MOJIEKYJIIPHOM, HAaJMOJIEKYISIPHOM, 0
TEPMOJUHAMMYECKAX M KHHETUYECKMX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHYECKHX
peakuuii, 0 XUMHYECKOM PaBHOBECHHM, paCTBOPAxX M JAUCHEPCHBIX CHCTEMaX, 00 00X
Hay4YHBIX IPUHIUINAX XMMHUYECKOTIO TPOU3BOJICTBA;

e ¢dopmupoBaHHe Yy OOy4YalOMMXCA OCO3HAHHOTO TIOHUMAaHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMUYECKHUX 3HaHUN U1 OOBACHEHMs KIIOUEBBIX HIEH M mpodiem
COBPEMEHHOM XMMHHU, 11 OOBACHEHMsS W IPOTHO3MPOBAHUS SIBJICHUH, HMMEIOIIUX
€CTECTBEHHO-HAYYHYIO NPUPOJY; TPaMOTHOIO peleHus HpobieM, CBS3aHHBIX C
XMMMEH, TIPOTHO3UPOBAHUS, aHAJIN3a M OLCHKM C IO3MLMHA DKOJOIMYECKON
0€30I1aCHOCTH MOCJIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM JEATEIBLHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM IPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U IepepadOoTKOiM
BEILECTB;

e yriyOJeHHe MpPeJICTaBIEHUM O HayuyHBIX MeETOJaX I103HAaHUS, HEOOXOIUMBIX s
pUOOPETEHUs] YMEHUIM OPUEHTHPOBATHCS B MUPE BEILECTB M 0OBACHEHHSI XMMUUYECKHX
SBJIICHUH, HUMEIOUMX MECTO B IPHUPOJE, B IPAKTHUYECKOM JCIATEIBHOCTH U
IIOBCEHEBHOM )KU3HHU.

B muane peanuzanuu 1epBOOYEPEIHBIX BOCHMTATENIBHBIX W Pa3BUBAIOLIUX (QYHKIHI
LIEJIOCTHOM CHUCTEMBI CcpeHero ooOmiero oOpa3oBaHUs MPH HU3YYEHHM IpeaMeTa «XUMUs» Ha
yriIyOJa€HHOM YpOBHE 0COOYIO aKTyalbHOCTh MPHOOPETAIOT TaKKUE LENN U 3a/1a4H, KakK:

e BOCNHUTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SIBICHUH NpPUPOABI, YBAXKEHUSA K
Ipoleccy TBOpPUYECTBA B OOJIACTH TEOPETHUYECKMX M MPUKIAIHBIX HCCIEIOBaHUN B
XUMUH, (OPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH;

® DPa3BUTHE MOTHUBAIMM K OOYYEHHUIO U MO3HAHHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTaHHUIO HA OCHOBE YCBOCHMS OOIIEYETIOBEYECKHUX IIEHHO CTEH;

® pa3BUTHE IIO3HABATEJIBHBIX HHTEPECOB, HHTEIUIEKTYaJbHBIX UM  TBOPYECKHX
criocoOHOcTel oOydaromuxcs, (OPMUPOBAHUE Yy HUX CO3HATENBHOTO OTHOLICHHUS K
caM00Opa30BaHUIO M HEMPEpPHIBHOMY OOpa30BaHUIO KaK YCJIOBHMIO YCHEIIHOM



npodeccHOHAILHON M OOIIEeCTBEHHOW NEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO M MTOTPEOHOCTH B 3/I0POBOM 00pa3e KU3HU;

e (dopMupoBaHHE yMEHHI M HaBBIKOB PA3yMHOTO IPHPOJIONIOIB30BAHMS, DPa3BUTHE
JKOJIOTHYECKOH  KYIbTYpbl, = NPHUOOpPETEHHWE  OMbITa  OOIIECTBEHHO-TIOJE3HOM
3KOJIOTUYECKOU IESITENBHOCTH.

OOmiee 4YUCIIO YacoB, MPEIYCMOTPEHHBIX MJIs HM3YYCHHs] XMUMHH Ha YriayOJCHHOM YpPOBHE
cpennero oOmiero obpaszoBanusi, cocrapiser 204 ygacoB: B 10 kmacce — 102 gaca (3 4gaca B
Heneno), B 11 kimacce — 102 yvaca (3 yaca B HEZCIIO).



COJEPKAHUME OBYYEHUA 10 KIIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HadeHHE OpPraHMYECKOW XMMMH, MIPEJICTaBIEHHME O MHOroooOpasuu
OPraHU4YEeCKUX COCTMHEHUU.

DJNEeKTPOHHOE CTPOCHHUE aToOMa YIJepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTtHble BO3MOKHOCTH atoma yriiepoja. XUMHUYECKas CBSI3b B OPraHUYECKUX COEIUHEHUSX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). TUIbl nepekpbIBaHUsI aTOMHBIX OpOUTaiel, 6- U
n-cBsizu. OnuHapHas, JABOMHAs M TpoiHas cBA3b. CrnocoObl paspbiBa CBSi3ed B MOJIEKYJax
opranuveckux BemiecTs. [loHsTHE 0 CBOOOIHOM pajuKalie, HyKJIeo(pHiIe 1 IeKTpoduIe.

Teopust crpoenust opranuueckux coeauHeHuir A.M. byriaepoBa u CcoBpeMEHHbIE
MIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HaUEHUE TEOPUU CTPOCHUS OPraHUUYECKUX COECTUHEHUI.
MounekynspHble U CTpYKTypHble QopMyiabl. CTpykTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpami€HHas, ckenerHas. M3omepus. Bunabl wu3omepuu: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. OJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN U ME30MEPHBIN d3PPEKTHI).

[IpencraBnenue o kiaccuuKkanuu opraHudecKux BemecTs. [loHsaTre 0 QYHKIIMOHATBHOM
rpynmne. 'omomnorus. 'omonoruueckue psapl. Cucremaruyeckass HOMEHKIATYpa OpraHMYecKUX
coequaennit (IUPAC) u TpuBnaibHbIe Ha3BaHUS OTICIFHBIX MPEICTABUTEIICH.

OcobOennoct W kiaccubukanus  OpraHMdeckux  peakuuil.  OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIH B OPTaHUYECKON XUMUHU.

DKcIepUMEHTAIbHBIE METO/Ibl M3YYEHHUsl BEIIECTB UM MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3liaMu OpraHM4yecKhX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OMBITHI 10 MPEBPAIIECHUIO
OpPraHWYEeCKUX BEIIECTB MNpU HarpeBaHuu (IUIaBjeHUE, OOYIJIMBaHWE M TOPEHHUE),
KOHCTPYMPOBAaHUE MOJIEJIEH MOJIEKYJI OPTaHUYECKHX BEIIECTB.

YrieBoaopoabl.

Ankanpl. ['oMOJIOTHYECKUH psil alKaHOB, o0mas GopMysiia, HOMEHKIATypa U H30MEpHsI.
DNEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYyN alKaHOB, SP -rHOPUIM3aIMs aTOMHBIX
opOuTaneit yrieposa, o-cBsizb. DU3NYECKUE CBOMCTBA aJTKaHOB.

XVMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEIICHUSA, N30MEPU3aLMH, JETUIPUPOBAHNSA,
LUKIW3alNAY, @HMpOJIN3a, KpekuHra, ropenus. IIpeacraBienue o MexaHHM3ME peaknui
PaZUKaIbHOIO 3aMELICHHUS.

Haxoxnenue B npupozae. CriocoObl MOJIy4eHUs U IPUMEHEHHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyia, HOMEHKIaTypa U nomepus. OCOOEHHOCTH CTPOCHUS U
XUMUYECKUX CBOWCTB MalbIX (IMKJIONMPONAH, IUKIOOyTaH) M OOBIYHBIX (IIMKJIOTIEHTaH,
LUKJIOreKCaH) HUKJI0aaKkaHOB. CriocoObl MOMy4eHHs U IPUMEHEHUE LIUKIIOATKaHOB.

Aunkensl. ['omonoruyeckuii psi ankeHos, obmas GopMysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ IIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ aJKEHOB, SP’-rMOpUM3aLMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Luc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBA QJIKEHOB. XHMHYECKHE CBOMCTBA: PEAKUMM IPUCOCAVHEHHUSA, 3aMEILECHHUA B O-
IIOJIOKEHUE TIpU JBOMHON CBS3M, NOJIMMepHU3auuu M okucieHus. llpaBuno MapkoBHUKOBA.
KagecTBeHHBIE peakuy Ha ABOIHYIO CBsI3b. CHIOCOOBI NOTY4YEHUS U IPUMEHEHUE aJIKEHOB.

Ankamuensl.  Krnaccupukanuss — ankagueHoB  (CONPsDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTHM  JIEKTPOHHOIO  CTPOCHHUS U XMUMHMUYECKHMX CBOMCTB
CONpsDKEHHBIX IUeHOB, 1,2- u 1,4-npucoenunenue. [losmmepusanus CONPsKEHHBIX AMEHOB.
CrniocoObl nostyyeHHs U IpUMEHEHNE alIKaEeHOB.

Ankunbl. I'omMonorndeckuil psiai aTkMHOB, 001Ias GpopMylia, HOMEHKIATypa U U30Mepusl.
DJNEeKTPOHHOE M TNPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJKUHOB, SP-THOpPHAM3ALUS aTOMHBIX
opburaneii yriepoga. Punuueckue CBOWCTBA AaTKWHOB. XHMHYECKHE CBOWCTBA: pPEAKLUUU
MIPUCOEUHEHMS, AUMEpPU3allud U TPUMEpPHU3aLNU, OKUCIeHUs. KUCIoTHRIE CBOMCTBA alKMHOB,



MMEIOIINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIC peakIMu Ha TPOHHYIO CBsi3b. CrOCOOBI
IIOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

ApoMarudeckue yriieBoaopo bl (apeHsl). ['oMoorndeckuii psi apeHoB, o0mmas popmyna,
HOMEHKJIATypa ¥ M30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJBI OeH30I1a.
du3nuecKkue CBOMCTBA apeHOB. XHWMHUYECKHE CBOMCTBAa OEH30JIa M €ro TOMOJIOTOB: PEaKLIUU
3aMeIICHUs] B OCH30JbHOM KOJIbLIE M YIJICBOJOPOJHOM paHKalie, PEaKIHUU MPHCOCIANHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBienue 00 opueHTHPYIOLIEM JAEHCTBUM 3aMECTUTENEH
B OCH30JIBHOM KOJIBbILIE HAa NpUMEpEe aTKWIBHBIX PaJUKalIoOB, KapOOKCHIBHOHM, THIPOKCUIBHOM,
aMUHO- M HUTPOIPYIIbI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[lonumepuzanus  crupona. CnocoObl  MOJydeHHUS UM NPUMEHEHHE  apOMaTH4YECKHX
YIJ1€BOJOPOIOB.

[pupomusiii ra3. [lomyraeie HedTsHbIe Ta3bl. HedTs n e€ mpoucxoxaenue. KameHHbIi
yroiab U MPOAYKThl ero mnepepadoTku. CrnocoObl nepepabOTKu HEPTH: MEePeroHka, KPEKHHT
(TepMuyeckuil, KaTaluTU4Yeckuit), pudopMunr, nuposms. [IpoaykTsl nepepaboTku HEPTH, HX
MIPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas cBsA3b MEXIY Pa3IMYHBIMU KJIAaCCAMH YTJIEBOJAOPO/IOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOIOB. Peaknuu 3amerieHus
rajJloreHa H THJPOKCOTPYIIlY, HUTPOIpYIIy, LUAHOTPyHmy, aMuHorpymmy. JlelictBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHUPTOBOrO  pacTBopa wmiénoun. BzaumopelicTtBue
JUTajJoreHaJIKaHOB C MarHueM M LUUHKOM. [IoHsTHE O MeTalsIoOpraHM4ecKUX COEIUHEHMSIX.
Hcnonb30BaHne TallOTEHIIPOM3BOJHBIX YITIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3€
OpraHMYECKUX BEIECTB.

DKClepUMEHTANIbHbIE METOJbl H3YYE€HHs BEIIECTB M MX MPEeBpaLICHUI: H3ydeHHE
(Gbu3NyecKux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPUMOCTb),  KAUECTBEHHBIX  PEaKIIHii
YTJIEBOJIOPOJIOB Pa3IMYHBIX KJIaccoB (oOeclBeunBaHUE OPOMHOW WJIM MOJHOW BOJBI, pacTBOpPA
IIepMaHraHaTa KaJus, B3aUMOJEHCTBHE alleTWJIEHa C AaMMHAYHBIM PpacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE yriepoja W BOJIOpOJa B OPraHUYECKUX BEIIECTBAX,
NIOJIydeHHUE ATUJICHA U H3Y4YEHHE €ro CBOWCTB, O3HaKomileHHe ¢ Kosulekuusmu «Hedte» n
«Yromb», ¢ oOpasnamMu IjgacTMacc, KaydyKoB M PE3HHBI, MOJCIUPOBAHHE MOJIEKYI
YIJ1€BOJOPOJIOB U FaJIOT€HIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kuciopoacoaep:kammue opranudeckue coeJuHeHNs.

IIpenenpHble opHOaToMHble cnupThl. CTpoeHHE MOJEKyl (Ha IpUMEpe MeTaHoJa U
sTaHosa). ['omonorudeckuit psajg, odmas Gopmyia, H30MepHs, HOMEHKJIATypa U KilacCu(pUKaLus.
dusnueckue CBOWCTBA MpPEAENbHBIX OJHOATOMHBIX CHMPTOB. BomopoaHsle CcBA3M Mexay
MOJIEKyJaMH CHMPTOB. XHMHUYECKME CBOWCTBA: pEAaKUMM 3aMEIlEHMs, JAerujaparanui,
OKHCJICHMs], B3aUMOJICHICTBHE C OPraHUYECKUMHU U HEOpraHMYecKMMHU Kuciaotamu. KauecTBenHas
peakuys Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJAa M METAaHOJIA HAa OPraHU3M YellOBEKa.
CrniocoObl nosTyyeHHs 1 IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

IIpocTsie 3¢upbl, HOMEHKIaTypa U uzomepus. OcOOEHHOCTH (PU3NYECKUX U XUMHUUYECKUX
CBOWCTB.

MHOroaToMHble CIUPTHl — 3TUJIEHITIMKOJIb W IiuiepuH. duznueckre U XUMHUYECKUE
CBOMCTBA: peakiUM 3aMElIeHHs, B3aUMOJEHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMU
KHCJIOTaMH, KaYeCTBEHHAs! PeaKllds Ha MHOroaTOMHble cnupthl. [IpencraBieHne o MexaHu3zMe
peakuuii HykJieopuiIbHOTrO 3aMerieHus. JlelicTBre Ha opraHnusM yenoBeka. CriocoObl MOTydYeHUs
U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.

®enou. CTpoeHne MOJIEKYIbl, B3aMMHOE BJIMSHUE THIPOKCOIPYIIIBI M OEH30JIbHOTO Si/pa.
®dusnueckue cpoiictBa (peHosma. OcOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE
peakuuu Ha Qenos. ToxcmuHocTh ¢eHona. CrocoObl MOMy4YeHUS M IMpUMEHeHHe (eHoma.
denonopmanbaeTuaHas CMOJIA.

KapOoHunbHBIE COEAMHEHUS — albJETUJbl M KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHMIBHOU rpymmbl. ['oMojoruyeckue psasl anbAeruI0B M KETOHOB, oOmas Qopmyna,
nU30MepHusl M HOMEHKiIarypa. PU3NYECKUE CBOMCTBA albJETHIOB M KETOHOB. XHWMHUYECKUE



CBOMCTBA QJIbJETMJIOB U KETOHOB: peakuuu MpucoequHeHus. OKHUCIIEHUE albJIerusioB,
Ka4eCTBEHHBIE peaKkiuH Ha ajbaeruipl. CrnocoObl MONMyYeHHs W MPUMEHEHHE ajbJETHIOB U
KETOHOB.

OnHOOCHOBHBIE TpeJiesibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss U HOMeHKIaTypa. (DU3NYECKUE CBOWCTBA OJHOOCHOBHBIX
NpeeNbHBIX KapOOHOBBIX KHCIOT. BOJOpOIHBIE CBSI3M MEXAY MOJIEKYyJaMH KapOOHOBBIX
KHACIOT. XWMHUYECKAE CBOWCTBA: KUCIIOTHBIE CBOWMCTBA, pEAKIMs STEpU(UKAINH, PEAKIHUA C
YY4aCTHEM YTJIEBOJIOPOIHOTO pagaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOMN KHCIOTHI. [loHsTHE
O TIPOM3BOHBIX KApOOHOBBIX KUCIIOT — CIOXKHBIX 3¢upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWCTB HEMpPECTbHBIX U apOMaTHUECKUX KapOOHOBBIX KHCJIOT, AUKapOOHOBBIX
KHCJIOT, TUAPOKCHKAPOOHOBBIX KHCIOT. IIpencTaBUTENnH BBICIIMX KapOOHOBBIX KHCIOT:
CT€apuHOBAs, NaJbMUTUHOBAS, OJICUHOBAs, JUHOEBAs, JUHOAEHO08as KUCIOThL. (CrocoObl
MOJIy4Y€HUs U IPUMEHEHUEe KapOOHOBBIX KHCIIOT.

Crnoxwusie 2¢upsl. ['oMonorudeckuit psia, odmas dopmyna, U3oMepusi ¥ HOMEHKJIATypa.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJIOM U LIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puznueckue ¥ XMMHYECKHE CBOMCTBA KUPOB: TUIPOJIU3 B KUCIOW U
11es104Hoi cpenae. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KUPHBIX
KUCHOT. JKupsl B IpUpoIe.

MBpBIT4 KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE IHCTBHUE.

OOmiass xapakrtepucTuka yriaeBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, IU- U
noJjmcaxapuabl). MoHocaxapuabl: TJIOKO3a, (pyKTo3a, Tajlakro3a, pubo3a, ae30Kchpubo3a.
®dusnueckue CBOWCTBA W HaxoxJaeHWe B npupone. dorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3bl:  pPEaKlUMU C Y4YacTUEM CHUPTOBBIX U aJNbACTUIAHONW TIpYII, CIOUPTOBOE U
MOJIOYHOKHCTOe OpokeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HHWE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuzapl: caxapo3a, MajapTO3a M JAKTo3a. BoccraHaBiuBapmue U
HEBOCCTAHABIIMBAIOIME Jucaxapuipl. ['mapoims aucaxapuaoB. HaxoxneHue B mnpupone u
npuMeHenue. [lomucaxapuapl: Kpaxman, TNIMKOTeH M 1emnono3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmayia, TJUKOT€Ha M UeUIroo3bl. (PuU3MuecKhe CBOKWCTBA KpaxMmala M LEJUIFOJIO3BL
XUMHUYECKHE CBOMCTBA Kpaxmaia: THAPOJIW3, KaueCTBEHHAs PEeakiusi C HOJOM. XHUMHYECKUE
CBOMCTBaA LEJUTIONO3bI: THAPOIIN3, MOTy4YeHrne 3(UpoB LeTo03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

OKCIEepUMEHTAIbHBIE METO/bl M3YyYEHUs BEUIECTB M UX IPEBpPALICHUI: pacTBOPUMOCTh
pa3IMYHBIX CHUPTOB B BOJIE, B3aMMOJIEWCTBHE 3TAaHOJIA C HATPHEM, OKHCIEHHE STHIIOBOTO
CoUpTa B albJEerHJ Ha PACKAIEHHOW MEIHOW IPOBOJIOKE, OKHCIEHHE STUJIIOBOrO CIHpTa
JUXPOMATOM Kayus (BO3MOXKHO MCHOJIB30BaHUE BHUJIEOMATEPUANIOB), KAUECTBEHHBIC PEAKIIMK Ha
anpaerusl (¢ ruapokcuaoM quammuacepedpa(l) u ruapoxcunom meau(ll)), peakius rimmnepuna
¢ rugapokcusiom meau(ll), xummuueckue cBOMCTBa pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJICHCTBUE
pactBopa rioko3bl ¢ ruapokcunom menu(ll), B3aumoneiicTBue kpaxmana ¢ HOJOM, pelICHHE
AKCIEPUMEHTAIBHBIX 33/a4 10 TeMaM «CrnupThl U (enonby, «KapOoHoBbie KHCIOTHI. CI0XKHBIE
3(hUpBI».

A3oTcoep:xaniue OpraHuyeckue coeIHHEeHUsl.

AMUHBI — OpraHuM4eckue Mpou3BOJAHBIE amMuaka. Kiaccudukanus amMHHOB:
anudaruyeckue U apoMaTHUECKue; EPBUYHBIC, BTOPUYHbIC U TpeTU4HbIe. CTPOEHHE MOJEKYII,
obmas ¢opMyna, u3oMepus, HOMEHKIAaTypa U (pu3nueckue CBOMCTBA. XMMHUYECKOE CBOWCTBA
anudaTuyecKux aMHUHOB: OCHOBHBIE CBOMCTBA, ATKUIMPOBAHUE, B3aMMOJICHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTON KUCI0TOU. CONMM aNKUIIaMMOHUS.

AHUJIMH — IPEICTaBUTENIb aMUHOB apoMaTHyeckoro psjaa. CtpoeHue aHwinHa. B3aumHoe
BIIUSIHUE TPYIl aTOMOB B MoOJeKyine aHuinHa. OCOOEHHOCTH XMMHYECKUX CBOMCTB aHWJIMHA.
KauectBennsie peakuuu Ha aHuiauH. CrocoObl TONy4deHHs] U TpPHUMEHEHHE amupaTHIeCKUX
amMHHOB. [losyyeHne aHUIMHA U3 HUTPOOEH301a.

AmuHokucnotel. Homenknmarypa u  unszomepusa. OTIenbHblE NPEACTABUTENN  O-
AMUHOKHCIIOT: TJMIUH, anaHuH. PU3ndecKkue CBOMCTBA aMUHOKHUCIOT. XUMHUYECKHE CBOMCTBA



AMHHOKHUCIIOT Kak aMQOTEpHBIX OPraHHMYECKUX COCIUHEHUH, peakiys MOJIUKOHICHCAINH,
oOpa3oBaHue MEeNTUAHON CBs3U. buonornueckoe 3HaueHHe aMHUHOKUCIOT. CHHTE3 W THAPOIIH3
MIENTH/I0B.

benku kak mpupoaHsie noiauMepsl. llepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa
0enkoB. XMMHYECKUE CBOKCTBA OCJIKOB: TMIPOJIM3, JCHATYpallUs, KaueCTBCHHbIC PEaKIHHU Ha
OeNKH.

OKClepUMEHTAIbHBIE METOJbl M3YYEHHUS BELIECTB M MX IPEBPALICHHUI: pacTBOPEHUE
OelKOB B BOJIE, JCHATypalysl OCIKOB MPU HarpeBaHWH, I[BETHBIC PEaKIMH HA OCNKH, peuIeHne
SKCHEPUMEHTAJIbHBIX 337ady IO TeMaM «A30TCoJAep)Kalllue OPraHUYECKHUE COCAUHEHUSD U
«Pacrio3HaBaHue OPraHUYECKUX COCTUHEHUI.

Brbicokomoiieky isipHbIe COeTHHEHMS.

OCHOBHbBIE TMOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, IMOJHMMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3aLH, CPEeaHss MoyeKylspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHUH — MOJIMMEPHU3aUsl U MOJUKOHICHCALINSL.

[TonumepHslie MaTepUabl. [Tnactmaccel (moAMATUIIEH, MIOJIUITPOITUJIEH,
MOJIMBUHUIIXJIOPUI, HOJIUCTUPOJL, MOJIUM ETUIIMETAKPUIIAT, HOJIMKapOOHATHI,
MoJIMATHIIEHTepedTanar). Y Tuin3auus u nepepaboTka MiacTuKa.

DnacToMepbl: HaTypaJlbHbI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIPEHOBBI, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypasibHbIE (XJIONOK, LIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[lonumepsl  cnenmanbHOrO  HazHadeHHsT (TeJOH, KeBlIap, 3JIEKTPONPOBOJSIINE
MOJIUMEPBI, OHOpa3iaraeMple OJUMEPHI).

DKCIepUMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB UM MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu TMPUPOAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacC, KaydyKOB, pEIIeHHE
SKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «Pacro3HaBaHue miacTMacc U BOJIOKOH.

Pacuérhpie 3amaun.

Haxoxzaenue MonexyasipHOi popMysbl OPTaHUYECKOTO COETUHEHHS [0 MAaCCOBBIM JI0JISIM
3JIEMEHTOB, BXOJALIUX B €r0 COCTaB, HAXOXXICHHE MOJEKYISIPHOW (OpMYJbl OPraHMYECcKOro
coeMHEHUST 10 Macce (00BEMY) TMPOAYKTOB CrOpaHMs, MO KOJUYECTBY BemIiecTBa (Macce,
00BbEMY) IPOIYKTOB PEAKIIMH W/WUJIH UCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOH (HDOPMYITBI
OpPraHMYECKOTr0 BEUIECTBA HAa OCHOBE €ro XMMHUYECKMX CBOWCTB WJIHM CHOCOOOB MOJIy4eHUS,
oTpeiesieHUe I0JIU BBIXOJA MPOJIyKTa PEaKIMi OT TEOPETUUYECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MexnpeaMeTHBIX CBSI3€i NMPU M3ydeHUM Oopranudecko xumuu B 10 kiacce
OCYILIECTBJISICTCSl 4Yepe3 HUCIOJb30BaHHWE KaK OOLIUMX EeCTECTBEHHO-HAYYHBIX MOHSTHH, Tak U
MOHATHH, IPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TOHATUSA: SBJICHHE, Hay4dyHBIM (DakT, TUNOTE3a, TEOpus,
3aKOH, aHajM3, CHHTE3, Kilaccudukaius, HAOMOJACHHE, HU3MEpPEHUE, SKCIEPUMEHT, MOJEb,
MOJETUPOBaHUE.

O®uzuka: Marepusi, aroM, 5SJIEKTPOH, MPOTOH, HEUTPOH, MOJEKyJa, HEPreTUYECKUN
YpOBEHbB, BEIIECTBO, TEJO, 00bEM, arperaTHOE COCTOSHUE BEIIeCTBa, (pU3MYECKHE BEIUYHHBI,
€IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

buosorus: kierka, opraHusM, 3KocucrteMa, ouocdepa, MeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIA M TeTepOTPO(HBIM THN NHUTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHUE, OEJKH,
YTJIEBO/bI, JKUPBI, HYKIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadust: mose3xHsle UCKOMAEMble, TOILIIUBO.

TexHonorus: NuieBble MPOAYKThI, OCHOBBI PAllMOHAIILHOTO MUTAaHU, MOIOIINE CPE/ICTBA,
MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.



Conepmaﬂne Kypca
11 KVIIACC . OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperudyeckne 0OCHOBbI XMMHHU.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH 31eMeHT. M3oTonsl. CTpoeHHE 3IEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHH M TOAYPOBHH. ATOMHBIE
opoOutanu. Kiaccupukanus XMMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
SIIEKTPOHOB TI0 AaTOMHBIM OPOHUTANSAM. OJIEKTPOHHBIE KOH(MUTYpAIlMK aTOMOB DJIEMEHTOB
[IEPBOr0—4YETBEPTOr0 IEPUOJOB B OCHOBHOM M BO30Y)XIEHHOM COCTOSHUM, 3JIEKTPOHHbBIE
KOH(UTypauy HOHOB. DIIEKTPOOTPULATETLHOCTb.

[lepnognueckuit 3axkoH u Ilepuonnueckas cucrema XuMUYECKHX dieMeHTOB JI.H.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHUX
3JIEMEHTOB C COBPEMEHHOW TEOpHEeH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUs CBOMCTB
XMUMHMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXHBIX BEIIECTB MO Tpynnam Hu
nepuojam. 3HaueHue nepuoanyeckoro 3akoHa /.M. Menzaeneesa.

XuMHU4ecKasi CBs3b. BUABI XMMHYECKOW CBS3U: KOBAJICHTHAs, MOHHAS, METAJUIMYECKAas.
MexaHnn3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JJOHOPHO-aKUENTOPHBIA. DHEprus
1 JuIMHA CBs3U. 110JIApHOCTH, HANIPABIEHHOCTh U HACBIIAEMOCTh KOBAJEHTHOU CBsI3U. KpaTHble
cBsA3U. BonopoaHas cBsA3b. MeXKMOIEKYIAPHBIE B3aUMOACHCTBUS.

BasleHTHOCTP W BaJIEHTHBIE BO3MOXHOCTH AaTOMOB. CBSI3b 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX I€OMETPHUYECKMM CTPOCHHEM (Ha MpHUMEpe COEAMHEHUN B3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBnenne O KOMIUIEKCHBIX coeauHeHnsAX. (CocTraB KOMIUIEKCHOTO — HOHA!
KOMILJIEKCOOOpa3oBarenib, JHraHAbl. 3HAUY€HHWE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOPJIMHAITMOHHON XHUMUH.

BemecTBa MOJEKYIIPHOTO W HEMOJIEKYJISPHOIO CTPOEHHUS. THIBI KPUCTAINIMYECKUX
peméToK (CTPYKTYp) U CBOKMCTBA BEIICCTB.

ITonsTe o aucnepcHbIX cucreMax. Mctunnble pactBopsl. [IpencraBienne 0 KOJUIOMIHBIX
pactBopax. CrnocoObl BbIpa)KEHUS KOHLIEHTPALMM pacTBOPOB: MaccoBas J0Ji1 BeELIeCTBAa B
pacTBOpe, MOJSpHas  KOHIEHTpanus. HacelmieHHbIE M HEHACBILICHHBIE  PacTBOPHI,
pacTBOpUMOCTb. Kpucramoruaparsl.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BELIECTB. TpHUBHAIbHBIE HA3BaHUS
OTZENbHBIX IIPEACTABUTEIICH HEOPraHUUYECKHUX BEILIECTB.

Knaccudukanus XuMuueckux peakiyil B HEOPraHWYeCKOW U OPraHUnYECKONW XUMHUHU. 3aKOH
COXPAaHEHHUsI MAacChl BELIECTB; 3aKOH COXPAHEHMsS W IPEBPAIICHMs SHEPTHH NP XMUMHYECKHUX
peakuusx. TermioBsie 3h(HeKTsl XUMUYECKUX peakluil. TepMOXUMHUECKUE YPaBHEHHUS.

CkopocTh XUMHYECKOM peaklnu, e€ 3aBUCUMOCTb OT Pa3iIMyHbIX (akTopoB. ['OMOreHHbIe
U reTeporeHHble peakuuy. Karanus u kaTanu3aTopsl.

OOpatumble U HeoOpaTuMble peakluH. XHUMHUYeckoe paBHoBecue. KoHcTaHTa
XMUMHMUYECKOTO paBHOBecHsA. DakTOphl, BIUAIOUIME HA IOJOKEHUE XUMHUYECKOIO PAaBHOBECHS:
TeMIIepaTypa, JaBJICHHE M KOHLEHTpPALUU BEIIECTB, y4acTBYIOIUMX B peakuuu. [Ipunnun Jle
[Tarenbe.

Onexrponutnueckass guccouuanus. CuibHble H cnabble  37eKTposuThl. CTeneHb
mucconnanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasbHas, IieaodHas. BomopoaHsiil
noka3zatens (pPH) pactBopa. ['maponus coneil. Peakiuu nonnoro ooMeHa.

OKHCANTENBPHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. Okucnurens u
BOCCTaHOBUTENb. [Ipomeccel OKHCIIEHHS W BOCCTAaHOBJICHUS. BakHelIMe OKUCIMTENN U
BOCCTAHOBMTEIHU. MeTOJ1 3JIEKTPOHHOTO OajlaHCca. DJIEKTPOIU3 paCTBOPOB U PaCIlJIaBOB BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl W3YYEHHUS BEIIECTB M MX IPEBPAICHUN: Ppa3JIOKEHUE
NIEPOKCHJIa BOJOPOAA B TMPUCYTCTBUM KaTalW3aTOpa, MOJEIHM KPUCTAUIMUECKUX PELIETOK,
NPOBEACHUE pEaKIMid HMOHHOrO OOMEHa, OIpeleNieHHe CpeAbl pacTBOPOB C TOMOIIbIO
MH/IMKATOPOB, MU3y4YE€HUE BIMSIHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKkuuu U
MI0JIOKEHHE XMMHYECKOTO PABHOBECHS.



Heoprannueckasi xumus.

ITonoxxenne HemeraioB B Ilepuoguueckoil cucremMe XuMHU4YeCKMX 3ieMeHToB JI.M.
MengeneeBa M OCOOEGHHOCTH CTpPOCHHS HUX aToMoB. (DU3HYECKHE CBOWCTBA HEMETAJUIOB.
AJIIOTpOIUs HEMETAIUIOB (Ha IMpUMepe KUCIopoa, cepbl, ocdopa u yriaepona).

Bognopoa. Ionydenue, ¢pusnueckue ¥ XMMHUYECKHE CBOMCTBA: PEaKLUMU C METAIaMU U
HEMETAJUIaMU, BOCCTAHOBUTEIbHbIE CBOMCTBA. [ mapuabl. TOIIIMBHBIE JIEMEHTHI.

I'anorensl. HaxoxkneHue B mpHpoje, CIIOCOOBI MOJTyYeHUs, (PU3UUECKUE M XUMHUYECKHE
cBoiicTBa. ['anoreHoBomopoabl. BakHeilme KHCIOPOACOAEPKAIIME COCIMHEHHUS TajOr€HOB.
JlabopaTopHbI€ U MPOMBIIUICHHBIE CIIOCOOBI MOJTY4YeHUs rajoreHoB. [IpuMeHeHne rajoreHoB u
HX COCMHECHUM.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBIIIICHHBIE CHOCOOBI MOJYYEHHUS KHCIOPOJA.
dusnyeckue M XMMHUYECKHE CBOWCTBA W TMPUMEHEHHUE KHUCIopoja U o30HA. OKCHABI U
TIEPOKCHU/IBI.

Cepa. Haxoxxnenue B TpHpoOJE, CIOCOOBI MONYYeHHS, (U3UYECKUE U XUMHUUYECKHE
cBoiictBa. CepoBonopon, cyabduabl. Oxcun cepbi(1V), okeun cepsi(VI). Cepuucras u cepHas
KHCJIOTBI U X coiu. OCoOEHHOCTH CBOMCTB cepHOM KHCIOTHL. I[IpumeHeHue cepbl u e€
COCIMHEHU .

Azor. HaxoxneHue B mpupojie, CrnocoObl MONydeHHUs, (U3MUECKHEe U XUMHYECKHE
cBoiicTBa. AMMuak, HUTpuAbl. OKcHAbl a30Ta. A30THCTasg W a30THAsA KHUCIOTHI U HMX COJIH.
Oco0OeHHOCTH CBOWCTB a30THOW KHUCIOTHI. [IpuMeHeHHme a30Ta W €ro COeIWHEHMH. A30THBIE
yaoOpeHusl.

®dochop. Haxoxnenwe B mpupoje, CrnocoObl MOJydeHUs, (HU3UYECKUE U XUMHUYECKHE
cBorictBa. Dochuast u Pochun. Oxcuasr dochopa, dochopHas kuciora u e€ CoOJu.
[Ipumenenue pocdopa u ero coenunenuit. DochopHeie y1oOpeHUs.

VYrnepon, HaxoxaeHHE B TMpupone. AsuioTpomHble Moaudukanuu. Dusndeckue u
XHUMUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, 00pa3oBaHHBIX yriaepomoMm. Oxcua yriepoma(ll),
okcun yriepoaa(lV), yrombHas Kuciota ¥ €€ CoJIM. AKTUBHUPOBAHHBIA YIroJib, aJCOPOITHSI.
Oymnepensl, rpadeH, yraepoiHsle HaHOTPYOku. IlpuMeHeHHMe  MPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOIOM, U €T0 COCAUHEHUH.

Kpemuwnii. HaxoxxneHue B mpupoje, CoCOObI MOMYYCHHS, (PU3MUECKHE U XUMHYECCKUE
cBoiictBa. Oxcun kpemuus(1V), kpemHueBast KHCIIOTa, CUIMKATHL. [IpuMeHeHne KpeMHUS U €ro
coenuHeHuil. CTEKII0, €ro MoJiydeHue, BUIbl CTEKIIa.

[Tonoxenune MeramwioB B [lepuoanueckoil cucreMe XuMU4ecKux 31eMeHTOB. OcoOeHHOCTH
CTPOEHUS 3JIEKTPOHHBIX 000JI0UeK aTOMOB MeTajuioB. OOuue Gpuznyeckue cBOWCTBAa METAILIOB.
[Ipumenenue MeTaioB B ObITY U TexHHKe. CIIaBbl METAILJIOB.

DNEeKTPOXUMHUYECKUN psAJ  HampspkeHud  MetawioB.  OOmme crnocoObl  MOJydeHUs
METaJJIOB: TUAPOMETAILTYPrUs, MUPOMETAILTyprus, ekrpomeTautyprusi. [lonstue o koppo3uu
MeTaoB. CrocoObl 3alIUTH OT KOPPO3UH.

Oo6mas xapakrepuctuka MetawioB |A-rpymnmbr [lepuoanueckoit cucTeMbl XUMHYECKHX
aneMeHTOB. HaTtpuii u xanumii: nonydyenue, pusnveckrue U XUMUYECKUE CBONCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

Oobmas xapakrepuctuka metamioB |IA-rpynmer [leprogudeckoil cucTeMbl XUMUYECKHX
JJIeMEeHTOB. Maruuii M KanblMii: ToJydeHue, (¢GU3MYecKhe U XHMHYECKHE CBOWCTBA,
MPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeNnHeHH. JKECTKOCT BOJIBI M CLIOCOOHI €€ yCTpaHEeHHS.

AnoMUHMI: TIONydyeHHe, (PU3NYECKUE U XUMHUUYECKHUE CBOWCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro CcoequHeHWid. AMGOTEpHbIe CBOWCTBA OKCHAA M THAPOKCUAA AaTIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHMSL.

OOmiass xapaktepucTuka MmetauioB mnobounbix noarpynmn (b-rpymm) Ilepmonndeckoii
CUCTEMBI XUMHYECKHX IEMEHTOB.

du3nueckue 1 XUMUYECKUE CBOMCTBA XpOMa U €ro coeauHeHui. OKCUJIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel U OUXpOMATHI, UX OKUCIHTEIbHBIC CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.



®usnueckue M XMMHMYECKME CBOMCTBA MapraHua M €ro coeauHeHuid. Baxheummue
coequnenus: mapranna(ll), mapranua(lV), mapranua(V1) u mapranua(VIl). Ilepmanranar kanus,
€ro OKUCJIUTEIbHbIE CBOMCTBA.

du3nueckue 1 XMMUYECKUE CBOMCTBA )Kelle3a U ero coequHeHui. OKCHUIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npuMeHeHue xKeje3a U ero CIijIaBoB.

DuU3nYECKUE U XUMUYECKUE CBOMCTBA MeIU U €€ coeanHeHuil. [loyyenrne u npumeHenne
MEIH U €€ COCIUHEHHIA.

Hunk: momyyenne, Gpu3nuecKkre U XUMUYECKHE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCHU]IA IUHKA, TUIPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IMHKa U ero CoOeqMHEHH.

DKCHEepUMEHTAIbHBIE METOAbl H3yYEHHUs BEIIECTB M UX MPEBPAIICHUN: H3Y4YCHUE
00pa3IloB HEMETAJLIOB, TOpPEeHHE cephl, ¢ocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KOJUIeKIUU «MeTajibl M CIUIaBbl», B3aMMOJICHCTBHUE IIEJIOYHBIX M IICJIOYHO3EMEITbHBIX
METaJUIOB C BOJIOM (BO3MOYKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB), B3aUMOJCHCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IeJouei, KaueCTBEHHBIE PEaKI[MU Ha HEOPraHMYECKHEe aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE THAPOKCUIOB AFOMUHHS U IUHKA C
pacTBOpaMu KHCIIOT U IIEJI0YEH, pellIeHne dKCIEePUMEHTAIBHBIX 3a7a4 Mo TeMaM «[ amoreHs»,
«Cepa 1 e€ coemuHeHUs», «A30T U Gocop U UX COeTUHEHUD», «MeTalIbl TJIaBHBIX TOATPYII,
«MeTtanpl TOOOYHBIX MOATPYIIID».

XUMHSA U KU3Hb.

Ponp xumum B obecrieueHUN yCTOWYUBOTO Pa3BUTHS deioBedecTBa. [[oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJOJIOTHHM HAydyHOTO HccleAoBaHWs. HaydHble MpUHIMTBI
OpraHU3aIMi XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CITOCOOBI TOJYUYCHHS BOKHEUIIINX
BEIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJTyYEHUsI METAJUIOB M CIJIaBOB. XUMHYECKOE 3arpsi3HCHHE OKPYXKAIOIIEH cpeapl U
ero nocneactsus. Posb xumun B 06ecriedeHH SHEPreTHYeCcKoi 6e30MacHOCTH.

Xumus W 310poBbe 4yenoBeka. JlexkapcTBeHHble cpeacTtBa. [IpaBuia uCHoab30BaHUs
JIEKApCTBEHHBIX IpenaparoB. Poib XUMHUK B pa3BUTUU MEAUIUHBL.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKu. Poiab xuMuun B oOecnieueHnn
MUIIEBOM 6€30MacHOCTH.

Kocmernueckue u mapgromepnsie cpenctBa. beitoBas xumus. IlpaBuma Ge3omacHOTO
WCI0JIb30BAHUS MTPenapaToB ObITOBOM XMMUU B MOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. OpraHndeckiue 1 MUHEpaJIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. MaTtepuaibl
JUIsl 3NeKTpoHUKH. HaHnoTexHoI0rNH.

Pacuérnbie 3amaum.

Pacuérbl: macchl BemiecTBa MM 00bEMa ra3oB [0 HM3BECTHOMY KOJIHYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00bEMA, KOJIMUYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO U3 BEIIECTB MMEEeT NpumMecd, macchl (00bnEMma,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakiuu, €CIU OJHO M3 BEUIECTB JaHO B BUJAE pacTBOpa C
OIpeeEHHON MacCcoBOM J0JIed PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOJAM U MOJSIPHOMU
KOHIICHTPALIMM BEIIECTBA B PacTBOPE, MIOJM BbIXOJA IPOAYKTAa PEAKUUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arus MeXNpeAMETHBIX CBsA3EH MPU MU3y4eHHH OOIel M HeOpraHM4YeCKOH XUMUU B
11 xmacce ocyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,
TaK ¥ TOHSTHI, IPUHATHIX B OTJAEIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmue ecTecTBEHHO-HAYYHBIE TIOHATUSA: SBJICHHME, HAay4dyHBIA (DakT, TUIOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KiIacCupUKalus, TMEePUOJUYHOCTh, HAOIIOJCHHE, W3MEpeHue,
AKCIIEPUMEHT, MOJIENb, MOJICIIMPOBAHNE.

®usnka: marepus, MHUKPOMHUpP, MaKpOMHp, aTOM, 3JIEKTPOH, MHPOTOH, HEUTPOH, HOH,
W30TOMBI, PaTUOAKTHBHOCTh, MOJIEKYNIa, SHEPTreTHYECKHU YPOBEHb, BEIIECTBO, TENO, O0BEM,



arperaTHoc COCTOSAHHUC BCHICCTBA, I/II[eaJIBHLIf/i ras, (1)I/I3I/I‘-ICCKI/IC BCINYMHBI, CAWHUIIbBI
U3MEpEHHs, CKOPOCTb, SHEPI s, Macca.

buosorus: kierka, opraHusM, OJKocHcTeMa, Ouocdepa, MeTabOJIM3M, MakKpo- u
MUKPOJIEMEHTbI, OCNIKU, >KUPBI, YIJIEBOJbI, HYKICHHOBBIC KHUCIOTBHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U MIOTOK SHEPTHU B SKOCUCTEMAX.

I'eorpacdusi: MuHEpasbl, FTOPHBIC TIOPOJIBI, OJIC3HBIC UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorns: XuMmdecKas MNPOMBINIJICHHOCTb, MCTAJLTYpIrusa, CTPOUTCIIbHBIC MaTCpHAJIbI,
CEIbCKOXO3SMCTBEHHOE IMPOU3BOJICTBO, IIMIIEBAs MPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
IMPOMBIIIJICHHOCTD, IMPON3BOACTBO KOCMETHYCCKHUX Inpemnaparos, IMPOHU3BOACTBO
KOHCTPYKIHMOHHBIX MaTCPUAJIOB, JICKTPOHHAA IIPOMBIIIIJICHHOCTb, HAHOTCXHOJIOTUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTtBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yabTaTOB OCBOGHHS TIpeAMeTa «XUMHUS» Ha YpOBHE CpeaHEero oOmero oOpa3oBaHUS
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIM4yue MOTHUBAlUM K  OOY4YEHHI0; TOTOBHOCTH M  CIIOCOOHOCTh  OOydaroluxcs
PYKOBOACTBOBATBCA MPHHATBIMU B O6HI€CTBG npaBujIaMM W HOpMaMMu HOBCACHUA, HAJIUYUC
MPaBOCO3HAHUSI, IKOJOTUUYECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBHUThH II€JIM U CTPOUTDH KU3HEHHBIC
IIJTaHBbI.

JIngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa [MO3HABATEIbHON U MPAKTUYECKOHN JEeSTEbHOCTH 00yYaroMXcsl B MPOIEcCe peann3aiu
00pa3zoBaTeIbHON e TEIHLHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MO3HABATEIBHON M MPAKTHUUECKOHN JEeSTeIbHOCTH O0yJaronXcs B MpoIiecce peaan3alun
00pa30BaTeNIbHON 1€ TENbHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJaroIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00g3aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

OpeACTaBJICHUA O COOUWAJIBHBIX HOPMAaxX M IIpaBUJIaX MEKIMYHOCTHBIX OTHOIIIEHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHbIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI APYTUX
MIPY aHAJIU3€ PA3JIUYHBIX BUIOB y4eOHOM AEATEIBbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HACIEHI0 OTEUYECTBEHHOU
XUMHUH;

YBO)XEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTHM TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JAHHbIE HAayKH €CThb Pe3yJbTaT JUIMTENbHBIX HAOIIOICHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, IOCTOSIHHOTO TPY/Ja YUEHBIX U MIPAKTHKOB;

MHTEpeca M [03HABATEJIbHBIX MOTHBOB B TMOJYYEHHHM U TOCIEOYIOLIEM aHau3e
nH(OPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHOU XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHbIE C XUMUYECKHUMH SIBICHUAMH, W
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE IOBEJCHHE U IIOCTYNKM CBOMX TOBapHILEH C IMO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupOBaHNA KYJIbTYPhI 310POBbS:

MOHMMaHUS LIEHHOCTeH 3/10poBoro u Oe3omacHoro oOpas3a »KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COONIOJICHNs MPaBUI 0E30MacHOro OOpalleHusi ¢ BEIeCTBAaMU B OBITY, MOBCEJHEBHOM
KU3HHU, B TPYJIOBOM I€ATENBHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIAWNBUAYAJFHOTO M KOJUIGKTUBHOTO OE€30TIaCHOTO
MIOBEICHUS B CUTYALUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEN;

OCO3HAHHUS TOCIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS alKOTOJIs,
HApPKOTHKOB, KYpeHH);



5) Tpy10BOro BocnuTAHMSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKOW JICATEIHHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHUE€ B PCEIICHUM NPAKTUYECKUX 3a/lady COLUAIBHOU
HaIIPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

WHTEepeca K MPAKTHUYECKOMY HM3YYCHHUIO MpodeccHii pa3inuyHOrO poja, B TOM 4YMCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYY, JIIOASIM TpyJa U pe3yabTaTaM TPYIAOBOH NEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAJIIBHOM TPaeKTOpPUH OOpa30BaHUs,
Oymymieit mpodeccuu U peaau3anuu COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) 3x0/10rnUecKoro BOCNMTAHUA:

AKOJIOTUYECKH I1€JIECOOOPA3HOT0 OTHOIICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKH3HHU Ha 3emie;

MMOHMMAaHMSI TJI00ATFHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM, BIUSAHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLMAIIBHOM CPEIIbI;

0CO3HaHUsI HEOOXOUMOCTH UCIOJIB30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHHs] BOITPOCOB
PaIrMoOHAIBHOTO TIPUPOIOTIOH30BAHNS,

AKTUBHOTO HEMPUSTHS JEHCTBHM, MPUHOCIIINX BPEa OKPYXKAIOIIEH MPUPOIHON Ccpere,
YMEHHUS TPOTHO3UPOBATh HEOJIATOTPHUSITHBIC YKOJOTUYECKHUE TIOCIEICTBHS MPEANPUHUMAECMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJU4Usl PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIBTYPHI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
M03HABaTEIbHON, KOMMYHUKAaTUBHON U COLIMATIBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTHUBOCTOSTH HJICOJIOTUH XeMo(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00111eCTBEHHOW MTPAKTUKH;

MOHUMAaHMS cHenuuKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MHpEe KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEpPHOCTEU M
pelIeHny TpodieM COXpaHEHUsl PUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJIs COBPEMEHHOW LMBMIIM3ALMU: B €&
F'YMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, B PELICHUH II100aJIbHBIX TPOOJIEM YCTOMYHUBOIO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHYECKOM, TMHUIIeBOM M HKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUHM MEAMIIMHBI,
o0ecreueHny yCIOBHUM YCHEIIHOTO TPya U SKOJIOTMYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
0O0IIIeCTBA;

€CTeCTBEHHO-HAYYHOH TPAaMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOJIOB IO3HAHHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJMyYaeMble 3HAHUS IS
aHalM3a U OOBACHEHUs SBJICHUN OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JIeaTh 000CHOBAHHbBIE 3aKIIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TaHHBIX
C IIEeJBIO MOJTYUYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTIOIh30BaTh XUMUYECKUE 3HAHU S ISl PElIeHuUs TPooieM
B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0OBATEIbCKON NEATENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJYYEHHI0O HOBBIX 3HAaHWM MO XUMHH B COOTBETCTBHH C JKU3HEHHBIMHU
MOTPEeOHOCTSAMHU;

WHTEpeca K OCOOEHHOCTAM Tpylda B pa3iuuHbiX cdepax mpodecCHoHaATBHOM
NEeSTENBHOCTH.



METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS IPOrpamMMbl 110 XMMHUHU Ha YPOBHE CPEIHETrO
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HAYUMBbIC JIA q)OpMPIpOBaHI/ISI MI/IpOBO33peHI/ISI 06yan0mecsi MC)K[[I/ICI_[I/IHJII/IHapHBIG
(Mex1peMEeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
158 CHCHI/I(l)I/IKy METOJOB IIO3HAaHUAA, I/ICHOJII)?:yeMI)IX B €CTCCTBCHHBIX HayKaX (MaTepm{, BCIICCTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIH (aKT, NMPHUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, HCCIICI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, DKCTICPUMEHT U JIPYTHE);

YHHUBEPCAJIbHEIE yueOHbIe JEUCTBHUS (mo3HaBaTeIbHbIE, KOMMYHHUKAaTUBHBIE,
perynsTuBHbIE), oOecreunBaonme (GopMupoBaHne (QYHKIHMOHATHHONH T'PaMOTHOCTH U
COLIMAJIBHOM KOMITETEHIIMHN 00y4aroInXCsl;

CIOCOOHOCTh ~ OOYYAIONIMXCS ~ KCMOJIb30BaTh  OCBOEHHBIE  MEXIUCITUTUIMHAPHEIE,
MI/IpOBO33pCH‘ICCKI/Ie 3HAHUA U YHI/IBepCElHI)HI)IC y‘le6HBI€ ﬂeﬁCTBHﬂ B HOSH&B&TGHBHOﬁ 158
COLIMAIBHON ITPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU Y4EOHBIMHU
II03HaBaTCJIbHBIMU, KOMMyHI/IKaTI/IBHI)IMI/I 158 pel"y.]'ISITI/IBHBIMI/I ILCI\/'ICTBI/IHMI/I.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JorMUecKHUe AeHCTBUS:

CaMOCTOSITENIFHO (OPMYJIHPOBATh M aKTYaIM3WpPOBaTh MpOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPeNeNATh IENU JeATEeIbHOCTH, 3aJlaBas TapameTpbl M KPUTEPUH WX TOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI JACATEIHPHOCTH C MTOCTABJICHHBIMH IICIISIMH;

WCIIOJb30BaTh TMPHU OCBOCHWW 3HAHUN TPHUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIICISITH
XapaKTepHbIC TPU3HAKKM TIOHSATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHME TIOHITHS JIJIs1 0OBSICHEHUS OTJEIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU TS KJIaCCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEaKIIHil;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBCHHBIC CBA3U MEXTY U3Y4aeMbIMU SIBJICHUSMU,

CTPOHTH JIOTHYECKHE pacCyKJACHHUS (MHIAYKTHBHBIC, ICAYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B PACCMaTPUBACMBIX SIBJICHUAX, (pOpMyIHpoBaTh
BBIBO/IbI M 3aKJTIOUCHUS;

MIPUMEHSATHh B IMPOIIECCE MO3HAHUS UCIOJb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIENH, PEe0OPa30BhIBATh MOJICIHHBIC MMPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJICMEHTA,
xuMudeckas (opmysa, ypaBHEHHE XUMHUYECKOW PEaKIMU — TMPU PEIICHHH Y4eOHBIX
MMO3HABATENBHBIX M MPAKTHYECKUX 3a]a4, NMPUMEHATh Ha3BaHHBIE MOJICIBHBIC MPEICTaBICHUS
JUIS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEaAKIIHA.

2) 6azoBbIe HCCIEN0BATEIbCKHE 1eCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMmynupoBaTh LT M 33JaYd  HUCCIEJOBAHWSA, WCIOIB30BaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

BJIaJIETh HAaBBIKAMU CaMOCTOATEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YUYEHHYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTENBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (QOpMYyIHUpPOBaTH OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yNIbTaTOB MCCIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYCHUUYECKOW HCCIEI0BATENbCKOM U TPOEKTHON JesATeNbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 33J1a4, TPUMEHEHUIO Pa3JINYHBIX METO/IOB MMO3HAHUSI.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPOpManMU (HAYYHO-TIOMYJISIpHAS
JuTepaTypa XMMHYECKOIO COJEpXkaHHs, CIpaBo4Hble Imocobus, pecypcbl HMHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUIAOB U (OpPM MpelncTaBiCHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEIPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3ampochl U NPUMEHATH pPa3IUYHBIE METOABlI NPH TOHCKE M O0TOOpe
nHbOpMaIK, HeOOXOMMOH [T BHITIOJIHEHUST YI€OHBIX 3a1a4 ONPEIeIEHHOTO THIIA;

nprOOpeTaTh OMBIT HCIIOJIB30BAaHUS WH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBHIOMPATh ONTUMANIBHYIO (pOpMYy TpeacTaBiIeHUs HHPOPMALUHU (CXEMBI,
rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKU U APYTHUE);

WCIIONb30BaTh HAYYHBIM SI3BIK B KadeCTBE CpEJACTBA TNpPU pPadOTE C XUMHUYECKOH
uHpopmanuen: TPUMEHATh MEXINpeAMETHble ((U3NYecKue M MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, POpMYIIbI, a00OpeBUATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMNYCCKUC CPEACTBA HATTIAAHOCTHU.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

3a/1aBaTh BOMIPOCHI TI0 CYIIECTBY 0OCYXIa€MOM TEMBbI B X0JI€ TMAJIOTa U/WUJIN TUCKYCCHH,
BBICKa3bIBAaTh UJICHU, q)OpMYJ'II/IpOBaTB CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCHUTCJIBHO BBITIOJIHCHUA
MpeUI0KEHHOM 3a/1a4H;

BBICTYNATh C IMPE3EHTAIMeil pe3yabTaTOB IMO3HABATENbHOM JESITENbHOCTH, MOJTY4YE€HHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XUMHYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peannzanuu yueOHOro MpOeKTa, U (OPMYIMPOBATH BBIBOJBI IO pPE3ylbTaTaM MNPOBEAEHHBIX
UCCIIEIOBAaHUH IMyTEM COTJIaCOBaHMSI MO3ULIUHN B X0/1€ 00CYKIeHUS 1 0OMEHa MHEHUSMU.

PeryasiTuBHble YHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYILECTBISTH CBOIO MMO3HABATENBbHYIO NIEATEIbHOCTb,
ompezenss e€ UeNu U 3a/1a4d, KOHTPOJIUPOBaTh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeaaraeMblii aJropuT™ ACUCTBUI MPH BHINIOJHEHUH Y4EOHBIX M HCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbomnee 3(hPeKTUBHBINA cOco0 MX pelIeHHs ¢ YYETOM TMOJIyUYeHHUsI HOBBIX 3HAHUN O
BEIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYIICCTBJIATL CAMOKOHTPOJIb ACATCIIBHOCTU HA OCHOBC CaAMOAHAJIN3a U CaMOOLCHKH.

INPEIMETHBIE PE3YJIBTATbBI

HpeI[MeTHLIe peE3yiIbTaThl OCBOCHUA IMPOrpaMMBbI 110 XUMHUU Ha er'Iyﬁ]IéHHOM YPOBHE Ha
YPOBHE CpCIHCTO 061]_161"0 O6p830BaHI/I$I BKJIHOYarOT CHeHI/I(I)I/ILICCKI/IC JJIsL yqeGHoro npeamMeTa
«XUMUS HAaY4YHBbIC 3HAHHW, YMCHUSA U CIIOCOOBI JEHUCTBUI IO OCBOCHUIO, MHTCPUPCTALIUN U
Hp606pa3OBaHI/IIO 3H8.HI/II\/’I, BUJBI ACATCIBHOCTH IO IOJYYCHUIO HOBOT'O 3HAHHUA W ITPUMCHCHHUIO
3HaHUN B Ppa3JINIHbIX y‘le6HBIX CUTyalluiaX, a TAKKC B PCAJIbHBIX JKXU3HCHHBIX CHUTYyaAlUAX,
CBSA3aHHBIX C Xumueil. B nporpamMme 1o XuMHH NPCIAMETHBIC PE3YJIbTAThI NPCACTABJICHBI I1O
rogamM U3y4dcHUA.



10 KJIACC

[IpenmeTHbIe pe3yapTaThl 0CBOEHUSI Kypca «OpraHudeckas XMMUsD» OTPaXaroT:

C(OPMHUPOBAHHOCTh TMPEJICTABICHUI: O MECTE€ W 3HAYCHHHM OPraHWYeCKOW XHMHU B
CHCTEME E€CTECTBEHHBIX HAayK U €€ poiid B 00ECIIEYeHUH YCTOHYMBOTO PAa3BUTHUS YEIIOBEUECTBA B
pelieHn: mpoOIeM IKOJIOTHUECKON, SHEPreTUYSCKOW M TUINEeBON O€30TacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3JaHUM HOBBIX MATEPHAIOB, HOBBIX HMCTOYHHKOB JHEPIHH, B OOCCIICUCHUU
paMOHATFHOTO TPUPOIOTIONBF30BaHuUs, B (OPMUPOBAHUH MHUPOBO33PEHUS U OOLIEH KyIbTYpHI
YeJIOBEKa, a TaKKe OHKOJIOTUYECKM OOOCHOBAHHOIO OTHOLIEHMSI K CBOEMY 3JI0pOBbIO U
MIPUPOIHOM CpEAE;

BJIAJICHUE CHCTEMOM XWMHYECKMX 3HAaHHM, KOTOpas BKIIOYAET: OCHOBOIIOJIArarolue
MOHATHS — XHUMHWYECKHH DJIEMEHT, aToM, SAApO U DJICKTPOHHAs o0oJIouka aToMma, S-, p-, d-
aTOMHbIE OpOUTaJIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHUS aroMa, FMOpUAM3aIMsl aTOMHBIX
opOuTanel, MOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPULATENBHOCTb, CTENEHb OKUCIECHHUS,
XMMHMYECKasi CBsI3b, MOJIb, MOJIIpHAasE Macca, MOJISIPHBIM O0OBEM, YIJIEPOJHBIN CKEJET,
(GyHKIMOHAIbHAS TpYIIa, paguKkal, CTPYKTypHble (Qopmynbl (pa3BEpHYTHIE, COKpallEHHBIE,
CKEJIETHbBIE), M30MEpHUsl CTPYKTypHas M NPOCTPAaHCTBEHHas (reoMeTpuyecKas, ONTHYECKas),
M30MEpbl, TOMOJIOTMYECKUN psAZ, TOMOJIOTH, YIieBOAOPOIbI, KHCIOPOJA- U a30TCOJAECpIKaIlue
OpraHMYEecKHUEe COEIUHEHMs, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISIPHBIE
COCIMHECHUS; TEOPUH, 3aKOHBI (mepuoandeckuii 3akoH J[. M. MenneneeBa, Teopusi CTpOCHHS
oprannueckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHUSI MacChl BEIECTB, 3aKOH
COXpaHEHUsT W TPEBpAlIEHUS DHEPIHH TPH XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAllue B OCHOBE MOHHUMAaHHS
NPUIMHHOCTH ¥ CHCTEMHOCTH XWMHYECKHX SIBJICHHH, TPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PpEAKIUH, TEPMOAUHAMUYECKMX M KHHETUYECKHX 3aKOHOMEpPHOCTSX HX
MPOTEKAHUs, O B3aMMHOM BJIUSHHHM aTOMOB U TPYII aTOMOB B MoOJIEKyJax (MHIYKTHUBHBIM U
Me3oMepHbIi A dexTr, opueHTanTsl | u |l pona); dakromornueckue CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUM BaKHEUITUX OPraHUUECKUX BEIIECTB B OBITY
U TPaKTUYECKOM JEATEeTbHOCTH YENOBEeKa, OOIIMX HAayYHbIX MPHUHIMIIAX XUMUYECKOTO
MPOM3BOICTBA (HA IPUMEPE MPOM3BOJICTBA METAHOJIA, TEPEPAOOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHbIe MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPYU OITMCAHUU COCTABA, CTPOEHUA U
CBOWCTB OPraHUYECKUX COECTUHECHMUII;

c(hOpMUPOBAHHOCTh YMEHHIA:

HCIIOJIb30BATh XUMHUUYECKYIO CUMBOJIMKY JUIsSI COCTaBJICHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYII OPraHUYECKUX BELIECTB;

COCTaBJATh YPAaBHEHHS XMMHUYECKMX pPEAKUUA M  pPACKPbIBaTh MX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAKLMIl MOCPEACTBOM  COCTABJICHHUS  3JIEKTPOHHOTO
O0anmaHca JTHUX peaKUui, peakiuii HMOHHOTO oOMeHa MYTEM COCTaBJICHHMS HX IMOJHBIX H
COKpaII€HHbIX HOHHBIX YPaBHEHU;

M3TrOTaBJIMBATh MOJIEIM MOJIEKYJ] OPraHWYeCKUX BEIIECTB I WIUIKOCTpAlUU  UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

chOpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATH MPUHAIICKHOCTh U3YUEHHBIX OPraHUYECKUX
BEIIECTB 0 UX COCTaBY M CTPOEHUIO K ONMpeAeNEHHOMY KIacCy/Tpylie COeIMHEHUH, TaBaTh UM
Ha3BaHus Mo cucremarnyeckoi HoMmeHkiaarype (IUPAC) u npuBoaAnuTh TpUBHATIbHBIE Ha3BaHUS
JUIS  OTAETBHBIX TPEJCTaBUTENEH OpPraHUYeCKHUX BEUIECTB (ITUJICH, alleTWIEeH, TOIYOJI,
TJIMLEPUH, DJTUJICHIJINKONb, (eHos, Qopmanpaerua, ameranbAerui, aleToH, MypaBbHHAS
KHCJIOTA, YKCYCHAasl KHUCJOTa, CT€APUHOBAas, OJIEMHOBAs, MAJbMUTHHOBAS KHUCJIOTHI, TJIMLUH,
aJlaHWH, MaJIbT03a, QPYKTO3a, aHUIIUH, TUBUHUJ, U30TIPEH, XJIOPOTPEH, CTUPOJI U APYTHUE);

chOpPMUPOBAHHOCTh YMEHHS OMPEACNSATh BHUJ XUMHUYECKOW CBS3M B OpPraHUYECKHX
coeMHEHUX (KOBAJICHTHAS U HOHHAS CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);



c(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHATH MOJOXEHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemiectB A. M. ByrnepoBa s 00bsSCHEHHsS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTpOEHUS;

c(OPMHPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUYECKHE WU
XMUMHMUYECKHUE CBOMCTBA TUIIMYHBIX MPEACTABUTENCH pa3IMYHbIX KJIACCOB OPTraHUYECKUX BELIECTB!
QJIKAaHOB, LUKJIOAJIKAHOB, AJKEHOB, aJKaJMEHOB, AJKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, AlbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXHBIX 3(PUPOB, KUPOB,
HUTPOCOCINHEHUH 1 aAMHHOB, aMHHOKHCIIOT, OCTIKOB, YTIIIEBOJOB (MOHO-, M- U TIOJIUCAXapUIOB),
WUIIOCTPUPOBATh TI'EHETHUYECKYIO0 CBSI3b MEXJIYy HHUMHM ypPaBHEHUSIMH COOTBETCTBYIOIHX
XUMUYECKUX PEAKIMH C UCTIONIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

C(OPMHUPOBAHHOCTh yMEHHS TOATBEP)KIATh HAa KOHKPETHBIX MpHMEpax XapakTep
3aBUCHUMOCTH PEAKLIMOHHOW CHOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KpaTHOCTU U THIIA
KOBAJICHTHOM CBS3M (G- U TM-CBSI31), B3AUMHOTO BJIMSIHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJax;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO ChIPbS
(HedTb, MpUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro MnepepabOTKH M MPAKTHUUECKOE NPUMEHEHUE
MIPOJIyKTOB MepepadOTKH;

c(OpPMUPOBAHHOCTh BJIAJIEHUS CHUCTEMOM 3HAHUN O ECTECTBEHHO-HAy4YHBIX METOJax
MO3HAHUSI — HaONIOIEHUHU, W3MEPEHUH, MOJEIHPOBAHUH, OJKCIEPUMEHTE (peaJlbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSTh 9TH 3HAHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS TMPUMEHATH OCHOBHBIE OMNEPALMU  MBICIUTEIHHOU
NEeSITeIbHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHE, OO0OOLIeHHE, CHCTEeMaTH3alUIO, BBISBICHUE
MIPUYMHHO-CIIEJICTBEHHBIX CBA3EH — JJIsl M3yUEHUsl CBOMCTB BEIIECTB U XUMUYECKUX PEaKIUii;

Cc(OPMHUPOBAHHOCTh YMEHHIA: BBISBIISTH B3aHMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSIMH H
NPEICTAaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHbIX NPEIMETOB Juid 0Oojiee OCO3HAHHOTO
MOHMMAaHUS CYIIHOCTH MaTepUAIIbHOIO €IMHCTBA MHUPA, UCHOJb30BATh CHUCTEMHBIE 3HAHUA 10
OpPraHM4ecKON XUMMHU IJIs1 OOBSCHEHMS U MPOTHO3UPOBAHUS SIBICHHUM, UMEIOIUX €CTECTBEHHO-
Hay4HYIO IPUPOAY;

C(OPMHUPOBAHHOCTh YMEHHUH: IPOBOAUTH PACUYETHI MO XUMHUYECKMM (QopmyraM U
YPaBHEHMSIM XUMHUYECKUX PEaKLHU C HCIOJb30BaHHMEM (PU3MUECKUX BEIUYUH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BELIECTBA), XaPAKTEPHU3YIOLUIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Tbl M0 HAXOXKJICHUIO XUMHUUYECKOH (OpMyIbl BELIECTBA 110 M3BECTHBIM MAacCOBBIM JIOJISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BELECTB;

C(OPMHUPOBAHHOCTh YMEHM: IPOTHO3MPOBATH, aHAJIU3UPOBATh U OLEHMBATH C MO3ULUI
9KOJIOTUYECKON 0€30ImacHOCTH MOCIEACTBUS OBITOBOM M IPOM3BOJCTBEHHOH JAEATENIbHOCTU
YeJoBeKa, CBS3aHHOM C IepepalOTKOM BELIECTB, WCHOJIb30BATh IOJIYYEHHbIE 3HAHUA JUIS
IPUHATHUSA TPAMOTHBIX PeIIeHUH Mpo0JieM B CUTYaLUsAX, CBSI3aHHBIX C XUMHEH;

C(OPMHUPOBAHHOCTh YMEHUI: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHIM
HKCIEPUMEHT (IIOTy4YEHHUE U U3yueHHE CBOWCTB OPraHMYECKUX BEIIECTB, KAUECTBECHHbIE peaKIUu
YIJIEBOJAOPOJOB PA3IMYHBIX KJIACCOB UM  KHUCIOPOJICOJCPXKALIMX OpPraHUYECKUX BEIIECTB,
pelieHre HKCIEPUMEHTANbHbIX 33Jad [0 pPaCHO3HABAHHUIO OPraHUYECKUX BEIIEeCTB) C
coOioileHueM TMpaBuil  Oe3omacHOTo  oOpallleHHs C  BellecTBaMM U J1abopaTOpHBIM
oOopynoBanuemM, (opMyIHpOBaTh IIeNb MCCIEJOBAHUS, IMPEJCTAaBIATh B PAa3IU4YHON (opme
pe3ybTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OIICHUBAThH UX JIOCTOBEPHOCTH;

Cc(OPMHUPOBAHHOCTb YMEHHIA:

coOuoaTh MpaBUiIa HKOJOTHYECKH 11€7IecO00pa3HOro MOBEAEHHS B OBITY M TPYJOBOM
JESITEIBHOCTH B LEJIAX COXPAHEHHUS CBOErO 3I0pOBbs, OKPY)KAIOIIEH NPHUPOJHON Cpenpl U
JOCTHUXKEHUS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHUYECKOIO AECWCTBMSI HAa JKUBBIE OPraHU3MBbl ONPEACIEHHBIX
OpraHUYecKUX BEIIeCTB, MOHUMas cMbIca nokaszatens [11K;

aHaJM3UpPOBaTh  11€J€COO0Pa3HOCTh  MPUMEHEHHS  OpPraHWYEeCKUX  BEIIEeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIB3a;



11 KUIIACC

[IpenmerHbie pe3ynbTaThl OCBOSHUS Kypca «OOmas W HEOpPraHWYECKas XUMHUS)
OTPAXKAIOT:

c(OPMHUPOBAHHOCTH MPEACTABICHHUIA: O MAaTEPHAIBLHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTAX
M TIO3HABAEMOCTHU SIBJICHUM NPUPOJBI, O MECTE€ M 3HAYEHUU XMMHHU B CHUCTEME E€CTECTBEHHBIX
HayK U €€ poJii B 00ECIeUeHUH YCTOWYMBOTO Pa3BUTHS, B PELICHUH MPOOJIEM 3KOJOIMYECKOH,
SHEPreTUYECKOM M THUIIEBOM O€30MaCHOCTH, B Pa3BUTHM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHagoB,  HOBBIX  HCTOYHUKOB  DJHEPrud, B  OOECHNEYECHHWH  PAMOHAIBHOTO
MIPUPOJIOTIONIL30BAHUS, B (GOPMUPOBAHUN MUPOBO33PEHHS U OOIICH KyJIbTYPhl YEIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpeiE;

BJIAJICHUE CHCTEMOM XMMMYECKMX 3HAaHHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIArarolue
MOHATHS — XUMHUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, IEKTPOHHAsl 000JI04YKa aToMa, S-
, p-, d-aTomHBIE OpOHMTaNM, OCHOBHOE M BO30YXJIEHHOE COCTOSHUS aToMa, THOpHIM3aLus
aTOMHBIX OpOWTajneil, HOH, MOJIEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTEIEHb
OKHCTICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUIMYECKasi PEIIETKA, XUMUYECKas PEaklHs, PacTBOP, IEKTPOJUTHI, HEIIEKTPOJIUTHI,
JNEKTPOJUTAYECKAsT ~ JUCCOLMALMA, CTENEeHb JUCCOLMAlMH, BOJOPOJHBIM  IOKA3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTEb, TEIUIOBOM 3((HEKT XUMHUECKON peakliy, CKOPOCTh XUMHUYECKOM
peakiuy, XUMHUYECKOE pPaBHOBECHE; TEOPUHU MW 3aKOHBI (TEOpHsl DIEKTPOJUTHUECKOU
aucconuanuu, nepuoauyeckuil 3akoH J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUSI MAacChl BEILECTB,
3aKOH COXPAaHEHUWs W MPEBpAIlC€HUs SHEPTUU MPU XUMUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JEKAIIMEe B OCHOBE MOHUMAHMUS MPUUYMHHOCTH M CUCTEMHOCTH
XUMUYECKUX SIBIICHUW; COBPEMEHHBIEC IPEACTABICHUS O CTPOCHUU BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM W  HAaJAMOJEKYJISIPHOM YPOBHAX; MPEACTaBICHUS O MEXaHU3Max
XUMUYECKUX PpEaKIUH, TEPMOAUHAMHUYECKMX M KHHETUYECKHX 3aKOHOMEpPHOCTSX HX
MPOTEKaHUs, O XHMHYECKOM pAaBHOBECHM, pPACTBOpPaX M  JUCHEPCHBIX CHUCTEMAX;
(bakToNOrMuecKrue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEeHUH M OE30MacCHOM HCMOIb30BaHUU
BOKHEHIINX HEOPraHUYECKUX BEIIeCTB B OBITY M NPAKTUYECKON MAESITEeIbHOCTH YelOBEKa,
0o0LIMX HAYYHBIX MPUHIHUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTepHbIC MPU3HAKY MOHATUH, yCTaHABINBATh
MX B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPU OMNHUCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPALLECHUN;

chOpMUPOBAHHOCTh YMEHHMSI HCIIOJIb30BATh XUMUYECKYI0 CHUMBOJIUKY Ui COCTaBJICHUS
dbopMyn BeUIECTB M YpaBHEHUH XUMUYECKUX pPEaKIUil, CHUCTEMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHabHbIE HA3BaHHUS OTACIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPENIEISITh BAIIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCJIMHEHUSX, BUJ XUMHUYECKOW CBSI3M (KOBAJIECHTHAs, MOHHAs, METallIMYecKas,
BOJIOPOJIHAS ), TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

chOpMUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT BHJIA
XMUMHUYECKON CBS3M U TUMNA KPUCTAIMYECKON peIméTku, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3MBbI 00pa30BaHMs KOBAJTEHTHOU CBS3M;

chOpMUPOBAHHOCTh YMEHHUMN: KIaCCH(PHUIIMPOBATh: HEOPraHHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMUYECKUE PEAKIMH MO PA3IUYHBIM MPHU3HAKAM (YHCIy M COCTaBY pPEarupyronx
BEIIECTB, TEIJIOBOMY J(PQeKTy peaklud, H3MEHEHUIO CTEMeHEH OKHUCICHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTalu3aTropa U JPYTHE); CaMOCTOSATENIbHO BHIOMpATh OCHOBAHHS H
KPUTEPUH I KIaCCU(PUKAIIUU U3yUAEMBIX BEIIECTB U XUMHUECKUX PEAKIUH;

chOpMHUPOBAHHOCTh YMEHHS pacKpbhIBaTh CMBICI TMepuoaudeckoro 3akona JI. W.
MenzieneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh AEKTPOHHOE CTPOECHUE aTOMOB M HMOHOB
XUMHUUYECKUX DJJIEMEHTOB IepBOoro—4yerséproro nepuonoB Ilepuonnueckoir cucremsr JI.W.



MeneneeBa, UCHOJIb3ys MOHATHS «IHEPreTUYECKUE YPOBHU», «3HEPre€TUYECKUE IOAYPOBHU»,
«S-, p-, d-aroMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMMHUYECKHX D3JIEMEHTOB U HX
COEIMHEHUH 10 nepuoaaM u rpynnam Ilepuoauueckoii cucremsl [, 1. MeHnneneeBa, BaJleHTHbIE
BO3MO’KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX 3JIEKTPOHHBIX 000JI0YEK;

cOpPMHUPOBAHHOCTh YMEHHWH: XapaKTepu30BaTh (OMUCHIBATH) OOMIUE XUMHUYCCKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, NOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHMYECKMMH BEIIECTBAMU C IIOMOLIbK) YPABHEHUIN COOTBETCTBYIOINX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTB: OKHCIIUTEIIFHO-BOCCTAHOBHTEIBHBIX
peakuuii MoCpeICTBOM COCTaBJICHUS IEKTPOHHOIO OanaHca 3TUX PEAKIMM; peakiuil HOHHOTO
oOMeHa MyTéM COCTaBJIEHUS MX IOJHBIX M COKpPaUIEHHBIX HOHHBIX YPAaBHEHWH; peakiuii
TUIPOJIN3A; PEaKIuil KoMIiekcooOpa3oBaHus (Ha TNpUMEpPe THIPOKCOKOMILIEKCOB ILMHKA U
AITIOMUHUS);

c(OpPMUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHUX
peakuMii ¢ y4E€TOM MX DHEPreTHYECKUX XapPaKTEPUCTHK, XapakTep H3MEHEHUs CKOPOCTH
XMMHMUYECKON peakluu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIEHUs
XUMHUYECKOTO PAaBHOBECHUS TOJ] BIUSHUEM BHEIHUX Bo3aeicTBuid (mpuHimn Jle [llarense);

c(OpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUYECKUE PEAKIMH, JeKallle B OCHOBE
MIPOMBIIIJIEHHOTO TIOJMYyYEHUs] CEpHOM KHUCJIOThI, aMMHaka, oOOlIue HaydyHble MPUHIIHUIIBI
XMUMHUYECKUX TPOU3BOJACTB; 1EJIECO00PAa3HOCTh TNPUMEHEHUS HEOPraHM4YeCKHX BEIIECTB B
MIPOMBIIIJIEHHOCTHU U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hopMUPOBAHHOCTH BJIAJACHHS CHCTEMOU 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SBJICHUM
NpUpOAbl — HAONMIOJEHHe, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBI), HCIMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHs MPUMEHSTh 3TH 3HAHUS NpPU
HKCMEPUMEHTAJIbHOM UCCIIEIOBAHUM BEIIECTB M JUISi OOBACHEHUS XUMHUYECKHX SIBJICHMIA,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HM;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIISATh B3aUMOCBSA3b XMMHUECKUX 3HAHUM C MOHITUSIMH U
MPEJICTAaBICHUSIMU  JIPYTUX €CTECTBEHHO-HAY4YHBIX TMPEAMETOB Jii 0ojiee OCO3HAHHOIO
ITOHUMAaHHUS MaTEPUAIIBHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS ITPOBOIUTH PACUETHI: C UCIIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PAacCTBOPE» U «MOJISIpHAsI KOHIIGHTpAIIMs»; Macchl BEIIecTBa WM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UM 00BbEMY OJIHOTO U3 YYACTBYIOLIUX B peaKlUu
BEIIECTB; TEIJIOBOr0O 3(pdekTa peakuu; 3HaueHus: BOJIOPOJHOIO MOKa3aTelsi paCTBOPOB KUCIOT
U 1Iesiodyeld ¢ M3BECTHOM CTENEHbIO IUCCOIMAlMU; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
MPOAYKTa pEaKlMM, €CId OJHO U3 UCXOJHBIX BELIECTB JaHO B BUJIE PACTBOpA C ONPENEIEHHOM
MaccoBOM J0Jel pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET MpUMECH); TOJU
BBIXOJIa MPOJIyKTa peaKuu; 00bEMHBIX OTHOILICHUH ra30B;

cOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUIN
AKCIEPUMEHT (MPOBEACHUE PeaKlUii HOHHOTO 0OMEeHa, MOATBEPXKICHUE KaueCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEUIECTB, OMPEAEIIEHNUE CPElibl PACTBOPOB BELIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YeHHE BIUSHUS pPa3INYHbIX (AKTOPOB Ha CKOPOCTh XMMHUYECKOW pEaKINH, pelleHue
SKCMEPUMEHTATBHBIX 3a/1a4 1o TemaMm «Mertamib» u «Hemetanasl») ¢ coOnrogeHneM MpaBuIl
6e30macHOro oOpaleHHs C BeleCTBaMU U Ja0OpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
1elb HCCIENOBaHUS, TPEACTAaBIATh B pa3iudHOW (opMe pe3yiabTaThl JKCIEPUMEHTA,
AHaJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHUH: COONIOAATH MpaBUIa MOJb30BAHUS XUMHUYECKON MOCYI0N U
nabopaTopHbBIM 000pyIOBaHKEM, 0OpaIIeHHs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIIHSIMHU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OTBITOB, HKOJOTHYECKH IeJIeco00pa3HOro
NOBeJICHUsI B OBITY M TPYIOBOH JEATENBHOCTH B IENSAX COXPAaHEHHsS CBOETO 3/I0POBbs,
OKpYXKalollled IPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pas3BUTHSA, OCO3HABaTh



OIIACHOCTh TOKCHYECKOIO JCHCTBHS HA >KUBBIC OPraHU3Mbl OIPEAECIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHUMas cMblIci nokazaress [IJIK;

c(OPMHUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBIN MOWCK XHUMHYECKON
uH(pOpMalUK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoil uH(popmanuu, MHTepHET WM Apyrue), KPUTHYECCKH aHATM3UPOBATH XUMHYECKYIO
nH(popMaIHIo, mepepadaTeiBaTh €€ M HCIIOJIB30BATh B COOTBETCTBUU C TOCTABICHHOW y4eOHOU
3a/1a4uen.
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24 [IpupoiHbIE HCTOYHUKH YIIIEBOIOPOIOB M MX 4 bubnuoreka [JOK
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Tematnueckoe nuiannposanue 11 KNIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0BpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
i i
11 A A a— 9 BuSmoreka LIOK
' https://m.edsoo.ru/2dd57f24
anemeHToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasue 11 1 bubnuorexa [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
13 XUMHYECKHC peakiiin 19 ! 3 https://m.edsoo.ru/2dd57{24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [IOK
21 Heweramsi 31 ! 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2:2 Meraist 23 . 2 https://m.edsoo.ru/2dd57f24
Hroro mo pazaeny 54
Pa3pen 3. Xumus u ;KU3HL
31 Mertoapl 1103HaHUS B XUMHUHU. XUMUS U 9 bu6mmoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHME 10 KJIACC

KoaunuecTBO 4acoB

Ne ara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTpoabnsbie | IlpakTHueckue A P i p
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsbI
[Ipeamer u 3HaueHue
|| et o, | B LOK
pelt https://m.edso0.ru/3686e6f5
MHOT000pa3uu
OPraHNYEeCKUX COCTMHECHUMN
DIIEKTPOHHOE CTPOEHUE
, | e o | Butmores 110K
YA : https://m.edsoo.ru/Oce6fd4c
BanenTHbIE BO3MOKHOCTH
aToma yriepoaa
XuUMH4YECcKas CBA3b B
o | oo, | Bumores 110K
0P https://m.edsoo0.ru/8d39f5c8
KOBAJICHTHOM CBSI3H,
crocoObl pa3pbiBa CBsIzeH
4 ze;)f;fq(;i;??:e WHCHUM 1 bubmmorexa HOK
p g https://m.edso0.ru/9e595ch8
A. M. bytneposa
Bunbl nzomepun:
CTPYKTypHas,

5 MPOCTPAHCTBEHHAS. 1 bubnuoreka [JOK
DeKTpOHHBIEC 3PPEKTHI B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX
COCIMHECHUI

A ) Bufimorexa LIOK

u https://m.edsoo.ru/c212dd21
CUCTEMaTUYeCcKas
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nomenkiarypa (IUPAC)
OpraHn4YCCKuUX BCIICCTB

Krnaccudukanus peaxiuii B bubnuotexa [JOK

7 N .

OpraHUYeCKO XUMHUH https://m.edsoo.ru/ba5706aa
bu6mmoreka [{OK

8 Bxommas pabora https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJOTHYECKUN
psn, obmas hopmyna,

9 HOMEHKJIaTypa U H30MEPHS, bubnuorexa [JOK
JNEKTPOHHOE U https://m.edsoo0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYIT

10 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
CBOJCTBA aJIKaHOB https://m.edsoo.ru/3137711c
Haxo>xnenue aikaHosB B

11 npupojie. CriocoOb1 bubnuorexa [JOK
MOJTyYEHHUS U TIPUMEHEHHUE https://m.edsoo.ru/259b0a5b
aJIKaHOB
[ukmoankaHbl: o0IIast
dhopmyna, HOMEHKIATypa 1

19 HU30MepHsi, 0COOCHHOCTH bubnuoreka [JOK
CTPOCHHS U XUMHUYCCKHX https://m.edsoo0.ru/156730d2
CBOMCTB, CITOCOOBI
MOJTyYCHUS U IPUMEHEHHUE
Pemenne pacu€rHeix 3amau
Ha ompeieTIicHUe
MOJIEKYISIpHOH (hOpMYJIbI

13 OPraHUYECKOTO BEIIECTBA 110 bubmuoreka [JOK
MAacCOBBIM JIOJIAM aTOMOB https://m.edsoo.ru/bf84d8eb
AJIEMEHTOB, BXOIAIIUX B €T0
coctaB. CucremaTu3anus u
000011ICHIE 3HAHUI 110 TEME

14 AJIKEeHBI: TOMOJIOTHYSCKUM bu6mmoreka [JOK
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https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

psin, odmas hopmyia,
HOMEHKJIATypa, SJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYII.
CrpykTypHas U Huc-TpaHc-
M30MepHsl ATKEHOB

https://m.edsoo.ru/273b0ale

duznyeckre 1 XUMHUYIECKHE

bu6mmoreka [{OK

15 CBOHCTBA ailkeHOB. [IpasHuiio https://m.edsoo.ru/21069ccd
MapkoBHHKOBA

16 CriocoObl MoTy4eHHs U bubnuorexa [JOK
MPUMCHEHHE ATKEHOB https://m.edso0.ru/665dc058
[IpakTnueckas padora Ne 1

17 o teme "[lonydenue bubnuoreka [JOK
STUJICHA U U3YYEHHE €T https://m.edsoo.ru/0941eed8
CBOMCTB"
Pemenue pacu€THbIx 3a1a4

18 Ha oTpe/ieTIieHNe bu6moreka [IOK
MOJIEKYJISPHO# (POPMYJIBI https://m.edsoo.ru/e9ea9921
OPraHUYECKOTO BEIECTBA
AJKaIMeHbl: CONPsHKEHHBIC,

19| cyyanposarmmic bubmnorexa IOK

: https://m.edso0.ru/04298c0a

OCco0OEHHOCTH JIEKTPOHHOTO
CTPOCHHS

20 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
CONPSUKEHHBIX TUEHOB https://m.edso0.ru/e561253d

21 Crnioco6bl nostyueHust u bubnuorexa [IOK
[IPUMEHEHHE aJIKaHECHOB https://m.edso0.ru/1aa81660
AJNKUHBI: TOMOJIOTHYECKUN
pax, obmas dopmyna, bubmuoreka [JOK

22 HOMEHKJIATYpa, JIEKTPOHHOE

" NPOCTPAaHCTBCHHOC
CTPOCHUC MOJICKYII,

https://m.edsoo.ru/68b6cc4c
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¢bu3nyeckue CBOWCTBA

23 XUMHYCCKUE CBOMCTBA bubnuoreka [IOK
AJIKHOB https://m.eds00.ru/23493a93
24 KauecTBenHnsble peakuyu Ha bubnuorexa [JOK
TPOIHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoOsI MmoTydeHus 1 bubnuorexa [JOK
NPUMEHEHUE AJTIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amay: paC‘Iélel o Bubniorexa [IOK
26 YPABHCHHIO XHMHIICCKOH https://m.edsoo.ru/5db8e526
peakiun
Cucremaruzanus u
27 .
000011IeHIE 3HAHU 110 TEME
ApEeHbI: TOMOJIOTHYECKUI
psn, obmas hopmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE Bubsorexa [IOK
28 W TIPOCTPAHCTBCHHOE https://m.edsoo.ru/a92a7094
CTPOCHHE MOJIEKYJ OeH30J1a U
TOJIy0JI1a, UX (PU3HUECKHIE
CBOMCTBA
29 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK
apEHOB: PEAKIIMK 3aMCIICHHS https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOMCTBA
30 apEHOB: PEAKIIUU bubnuoreka [JOK
[IPUCOCIUHCHHSI, OKMCICHHE https://m.edsoo.ru/a44alae4
TOMOJIOTOB O€H30J1a
31 OCoOEHHOCTH XUMHUYECKUX bubmuoreka [JOK
CBOWMCTB CTHpOJIA https://m.edsoo.ru/d5018a54
Pemenue pacuérHbix 3a1ay
32 Ha OIIpeleIeHue bubnuoreka [IOK
MOJIEKYJISIpHOH GopMyIIBI https://m.edsoo.ru/53461a2c
OpPraHMYECKOI0 BEIECTBA
33 Crnioco6bl mostyueHust 1 bubnuoreka [IOK
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IIPUMEHEHNE aPEHOB

https://m.edsoo.ru/6f717d09

34

I'eHeTnueckas CBsA3b MEXKIY
pa3IMYHBIMU KJIACCAMU
YTJIEBOJOPOIOB

35

Pacuérel o ypaBHEeHUAM
XUMUYECKUX PEAKLUH.
CucremaTtuzanus u
0000111eHIe 3HaHUI 110 TeMe

36

[Ipuponnsii ras. IlonmytHeie
He(TAHBIE ra3bl

37

KamenHnslit yroiss n
IIPOJIYKTHI €ro nepepaboTKu

bu6moreka [IOK
https://m.eds00.ru/69h3398b

38

Hedtp u ciocoOs1 e
nepepabotku. [Ipumenenmne
MIPOJIyKTOB MepepadOTKH
HetH

bu6mmoreka [IOK
https://m.edso0.ru/21f9de78

39

I'eHeTHYecKas CBA3b MEKIY
Pa3IUYHBIMU KJIacCaMu
YTJICBOOPOJIOB

40

l"asoreHonmpon3BoIHBIE
YTJIEBOJIOPOIOB:
ANIEKTPOHHOE CTPOCHHE;
peaKIK 3aMeIeHUs
rajoresa

bu6mmoreka [JOK
https://m.edso0.ru/82h4d759

41

JleiicTBue mienoueit Ha
raJIOreHIIPOU3BOIHBIC.
Bsaumoneiictsue
JIUATAJIOr€HAIKaHOB C
MarHueMm W [UHKOM

42

Cucremaru3zamnus u
0000111eHIe 3HAHUI 110
pazzeny "VYrieBoaopoasl"

bu6mmoreka [JOK
https://m.edsoo.ru/20e89f22
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43 KonTtponsHas pabota o bubnuorexa [JOK
teme "YrieBo1opoip" https://m.edso0.ru/95c9e298
[IpenenbHbIe OTHOATOMHBIE
CIIMPTHI: TOMOJIOTUYECKUN

1 S M
44 ETS&E}?PI;;aMg)IZII)(YJ}IIHa’ bubnmorexa LIOK
’ https://m.edsoo.ru/df04c5cd
M30MepHsi, HOMEHKIIATYpa,
Kjaccuukanus, Gpuznueckue
CBOICTBA
XUMUYECKUE CBOMCTBA
II BbHBIX HOATOMHBIX
45 CEE?,B Criocobnt bubmmorexa LIOK
' https://m.edsoo.ru/26ee34fe
MOJIYYCHHUA U IPUMECHCHUC
OJHOATOMHBIX CITMPTOB.

16 [TonyronoBast KOHTpOJIbHAS bubnuoreka [JOK
paboTa https://m.edso0.ru/484100000000000
[TpocTsie aupsr:

47 HOMEHKJIaTypa U U30Mepus, bubnuorexa [JOK
0COOEHHOCTH (PU3MUYCCKUX U https://m.edsoo.ru/c2c788b2
XMMHUYECKUX CBOICTB
MHoroaToMHBbIE CITUPTHI:

48 STUJICHTJIMKOJIb U TJIMLIEPUH, bubnuoreka [JOK
ux (pU3HYECKHEe U https://m.edsoo.ru/ee4d84aa
XMMHYECKHE CBOMCTBA

49 l('fgl/?;zgle’ll{izﬂh?{:(e)?::TgMHHX bubmorexa [IOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
o | oo e worey Bumorera 10K
’ https://m.edsoo.ru/2ce72618
Tokcu4HOCTH QeHona

51 XHMHYECKHE CBOMCTBA bu6mmoreka [JOK
¢denona https://m.edsoo.ru/037ca5f9

52 Crnioco0bl mostyueHust 1 bubnuoreka [IOK
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npuMeHeHne GpeHoa

https://m.edsoo.ru/c77ddf4c

[Ipaktuyeckas padora Ne 2.
Pewrenne

bu6mmoreka [{OK

53 AKCIEPUMEHTATBHBIX 33724 https://m.edsoo.ru/fdOced09
no teme "CrupTsl ¥ GpeHossr"

54 Cucremaruzanus u bubnuorexa [JOK
0000I11IeH1E 3HAHUH 110 TeMe https://m.edso0.ru/1810ch9b
AJBJIETHIBI ¥ KETOHBI:

AIEKTPOHHOE CTPOCHUE

55 KapOOHUIILHOU I'PYIIIbI; bubnuorexa [JOK
TOMOJIOTUYECKHUE PSIIb, https://m.edsoo.ru/b139beaa
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

BJETU/IbI U KETOHBI:
56 gﬁsgteleci(lne CBSﬁgTBa' bubmmorexa HOK
’ https://m.edsoo.ru/c887425c
pEaKIMy PUCOCTMHECHUS
57| xasccrsemmme peakutn buGanotexa LIOK
https://m.edsoo.ru/a393baa9
QJIBJICTU/IOB ¥ KETOHOB

58 CrocoObl MmoydeHust bubmuoreka [JOK
aJbIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE MIPEJICITbHBIC

59 KapOOHOBBIE KHUCJIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOEHHS HX https://m.edsoo.ru/fecOb113
MOJICKYJI

B0 xapGomomsmncror x| ubmotera LIOK

U https://m.edsoo0.ru/700cc87b
(bu3nveckue CBONWCTBRA
6L mpesersman otoocnosi bubmorera LIOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
62 OcoOEHHOCTH CBOICTB bu6mmoreka [JOK
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MYPaBbUHOHN KHUCIIOTBHI.
Muoroo6pasue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/bb31be71

OCoOeHHOCTH CBOWCTB:
HCIIPCACIIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

bu6mmoreka [IOK

63 AHKapOOHOBELX, https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kuciot. IIpencraBurenn
BBICIITUX KAPOOHOBBIX KHCIIOT

64 [ToHATHE O IPON3BOIHBIX bubnuorexa [JOK
KapOOHOBBIX KHCIOT https://m.edso0.ru/0d162d9d

| Bl IT HUS U
65 gplx?;(égeHHZHIqu%OHOBmx bubmorexa [TOK
https://m.edsoo.ru/7c065c9d
KHCJIOT
Crnoxubie 3upsr:

66 TOMOJIOTUYECKHH psJl, oOras bu6moreka [IOK
bopmya, H30MepHs U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE bu6mmoreka [JOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4:

10 YPaBHEHUIO XUMHUYECKOU

68 peakIuu, Ha ONpeAeIICHNUE
MOJIEKYISIpHOH (hOpMYIIbI
OpPraHHYECKOro BElIecTBa
[IpakTuueckas pabora Ne 3.

69 EI?(]ZJII'IGCI;II//II;GHTEIHLHHX 3a;ay Brbmiorexa LIOK

" https://m.edso0.ru/486671fb
o teme "KapOoHOBEIE
KUCHOThL. CoXxHbIE 3GHUpHI"
70 XKupsl: ctpoenue, bubnuorexa [IOK

(1)1/13PI‘{CCKI/IC 1 XUMHWYCCKHEC

https://m.edsoo.ru/al19c5b98
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CBOMCTBA (TUAPOJIN3)

Oco0EHHOCTH CBOUCTB
JKUPOB, COAEPKAIINX

71 OCTaTKH HEMPEAETbHBIX EH@I_HOTeKa LOK
ttps://m.eds00.ru/b0331922
KUPHBIX KUCIOT. JKUpHI B
TpUpoJIe
MprI1a KaK COJIM BEICIITHX
KapOOHOBBIX KHUCIIOT, MX
72 Mop}omee nericreue. [lonsrue BH6H_HOTeKa HOK
https://m.edso0.ru/3c566565
0 CHHTETHYECKHUX MOIOIIUX
cpencrax (CMC)
I'enetmueckas CBA3b
73 YIJIEBOLOPOJIOB U bubnuoreka [JOK
KHCIIOPOJICOACPIKAIIIX https://m.edso0.ru/56790c96
OPraHWYECKUX BEIIECTB
74 Pacué€tel mo ypaBHEeHUSIM
XUMHUYECKUX PEaKIuit
75 CucreMaTuszanus u bu6moreka [IOK
000011IeHNE 3HAHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO6muras xapakTepucTuKa
76 YIJIEBOJIOB U KJIacCU(pUKAITUS bubnuoreka [JOK
yIJIeBOJ0B (MOHO-, TU- U https://m.edso0.ru/7a9693al
TOJIMCaxapy bl )
Momnocaxapuabl: GU3NIECKHAE
77 CBOIiCcTBa 1/113 HaXO)I(?I[eHI/Ie B BHGH_HOTeKa LHOK
https://m.edsoo.ru/b4bdda2d
MIPUPOJIe
IIpuMeHeHue TIroKo36I, €€
78 3HAYCHUC B bubnuoreka [JOK
JKU3HENEATETLHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Juncaxapuapl: caxaposa,
79 MaHLTOEa Hu JIaKTo31;. bubmorexa LIOK

Haxosienue B npupoje u

https://m.edsoo.ru/eb0384e7
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IMIPUMCHCHUC AMCaxapua0B

[Tonucaxapuasl: ctpoeHue
MaKpOMOJIEKYJ, (prusmueckue

bu6mmoreka [{OK

80 M XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMCHCHHE
81 [TonsiTne 06 UCKYCCTBEHHBIX bubnuorexa [JOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIx 3a1a4
Ha oIl HU u
82 B:I)(:o;): ?IiizlyKeTill ([))J;aKU;I/H/I Bubnmorexa HOK
https://m.edsoo.ru/7fde47ef
OT TEOPETUUYECKHU
BO3MOYKHOTO
HCTEMAaTH3aLUs U
83 0C6§6§1;11{He32§a}mﬁ 1o bubmmorexa HOK
https://m.edso0.ru/08d4364c
pasueny
KonTtponsHas padota no
84 TeMe bu6moreka [IOK
"Kucnopoacoaepskaiime https://m.edsoo.ru/42c6678e
OPraHN4YeCcKUe COeAMHEHU"
AMUHBL: KITaccupuKanus,
gy | oo sty ot B LOK
’ ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3HUECKHE
CBOMCTBA
86 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
ann(paTHIECCKUX AMHUHOB https://m.edsoo.ru/1bc5cf80
87 ocatemmoc xmmmcctn BuGmorercs LIOK
. https://m.edsoo0.ru/39cd21f1
CBOMWCTB aHUJIMHA
Crnioco0bl mostyueHust u Bubmiorexa LIOK
88 IpUMEHEHHE alTn(aTHYECKIX

AdMMHOB

https://m.edsoo.ru/eal38763
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AMWHOKHUCIIOTEI:
HOMEHKJIaTypa U U30MEPHUs,

bubmuoreka [IOK

89 (usiaeckue cRoicTsa. https://m.edsoo.ru/d1773e80
OtnenbHBIC IPEACTABUTETH
0-aMHUHOKHUCIIOT
XnMHYeCcKHe CBOMCTBA
MHHOKHUCIIOT, X
90 gnongm:g:m;e 3HAYEHHE bubmmorexa [TOK
https://m.edsoo.ru/77df705a
amuHokuciior. CuHTE3 U
TUPOJIN3 TIENITHIOB
Benxu xax mpupoIHEI
91 H(e)JJ:III/IMe;I)I' cI:)Tpr;ziypri bubmorexa LIOK
’ https://m.edso0.ru/429e9899
0eaKoB
92 XUMHUYECKHEe CBOMCTBA bu6moreka [IOK
0eKoB https://m.edso0.ru/6237306d
A3zoTcoaepkalime
93 ZZZ;II)/I?{]?{I;IJ;HE;IIE:HHOBLR bubmorexa LIOK
‘ https://m.edso0.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OroJIoTHYECKasi pOJIb
[IpakTrueckas padota Ne 4.
94 Elfclzlrlleelr{)iifleHTaanmx 3a1ay4 BErbmaorexa LOK
" https://m.edsoo.ru/8e3c02d1
o Teme "A3oTcoepkaiiue
OPraHN4eCcKue CoeAMHEHU"
[IpakTrueckas padora Ne 5.
95 EI?::ICCI;II:II;SHTMLHBIX 3a1ay Brbmiorexa LOK
" https://m.edsoo.ru/bde3fdf6
mo TeMe "Pacno3HaBanue
OpPraHUYECKUX COETMHEHHI"
KOHT]SOJ'ILHaH paborta o Bubnorexa [IOK
96 TeMe "A30TcoaepxKaiine

OpraHUYecKHue coeuHeHus"

https://m.edsoo.ru/ce561bc7
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OcCHOBHBIE TIOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX

97 COCTMHCHHUI M METOIbI X 1 bubnmorexa [TOK
https://m.edsoo.ru/7aa63ebd
CUHTE3a —TIOJIUMEPU3AIIHS U
MTOJIMKOHACHCAITUS
IInacTmacchl. YTunauzanus u
I TK
98 Hiﬂigjliz aiaCTOMepH' 1 bubmorexa LHOK
. : https://m.edsoo.ru/82242e0f
HATypaJIbHBIN CHHTETHYCCKUE
kayuyku.Pe3uHa
BosokHa: HatypanbHBIe,

99 HCKYCCTBEHHBIE, 1 bubnuoreka [JOK
cunTeTndeckue. [lomumepsr https://m.edsoo0.ru/5963a601
CHEIUATBLHOTO Ha3HAYCHHS
[TpakTruueckas padota Ne 6.

100 Elféjrlleel];{)ilevleHTaanmx 3amay 1 bubmuorexa LIOK

" https://m.edsoo.ru/3aebd77a
mo teme "Pacmo3naBanue
IUIACTMAcC U BOJIOKOH"

101 Hrtorosas KOHTpoJIbHASA 1 bubnuoreka [JOK
pabota https://m.edsoo.ru/246103ec

bu6mmoreka [JOK

102 Ypox-0600menme 1 https://m.eds00.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB 102

110 ITPOTPAMME
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KanennapHo-rematuyeckoe njianupoBaHue mo xumum uis 11 kiaacca (3 yaca B Hegeno) yuureist xumun Caryo6asionoii O.X.

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJlbHbI
o/ Beero POJIbHBIE PaKTHYeCKHUe e — pa3zoBaTeJ e
padoTsI padoThbI pecypchl
1 Atom. CocTaB aTOMHBIX S7Ep. 1 bubnuorexa [JOK
Xumudeckuii sieMenT. M30Tormst https://m.edsoo.ru/59c112ee
2 CtpoeHnue AJIeKTPOHHBIX 000JI0UeK 1 bubnuoreka [JOK
aTOMOB, KBAHTOBEIE YKCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xuMmuueckux 1 bubnuoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-3meMenThI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 3neKTpoHOB MO 1 bubmuorexa [JOK
ATOMHBIM OPOUTAIIAM https://m.edsoo.ru/f5f750fe
e B LOK
- https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAITUU HOHOB. 1 bubmuorexa [JOK
DJIEKTPOOTPHUIIATETHLHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnyueckuii 3aKOH U
R O ) Buamorexa LIOK
o https://m.edso0.ru/16957c01
MenpeneeBa, CBs3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MCHCHUS
8 oBpasyewbix mwi npocTexH ) BuGamorexa LIOK
https://m.edsoo.ru/f8468927
CJIOHBIX BEIIECTB O TPYIIaM U
repuoaam
9 CucreMaru3anus U 0000IIeHne 1 bu6mmoreka [JOK
3HAHUH 110 TEME https://m.edsoo.ru/8fad2942
10 Bunpl xuMudueckou CBS3H. 1 bu6mmoreka [JOK
MexaHu3Mbl 00pa30BaHUs https://m.edsoo.ru/5a8072af
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KOBAJICHTHOM CBs13U. Bonopoanas
CBA3b. MeXMOJIEKYIIsIpHBIC
B3aUMOJCUCTBUSA

BaneHTHOCTE U BaJIEHTHBIE
BO3MOHOCTHA aTOMOB. CBA3b

bubmmoreka [{OK

1 AJIEKTPOHHOU CTPYKTYPhI MOJICKYJI C https://m.edsoo.ru/3d2ca093
WX T€OMETPUYECKUM CTPOCHHEM
I1 TaBJIEHUS O KOMIUIEKCHEIX
12 copeeI[IiICH:HJI/Isz: COOCT:B I/IJIe ) Bubmrorexa HOK
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoOJIEKyISIpHOTO U
13 HEMOJIEKYJIIPHOTO CTpOEeHUS. THIIbI bubnuoreka [IOK
KPHUCTAJUTMYECKUX PEIICTOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
IMousarn HCIIEPCHBIX CHCTEMAX.
14 ngL[CTaeB?'IeHHI;e Zplfonnofmflbfx ) bubmorexa LIOK
https://m.edsoo.ru/da2c70e4
pacTBopax
s | o e e oo 10K
’ ' https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapars
16 CriocoObI BEIpaKEHHS KOHIIEHTPAIIMH bu6mmoreka [JOK
pacTBOPOB https://m.edsoo.ru/328e653a
Pemienne 3a1a4 ¢ KCHOJIL30BaHUEM
17 OOHATHUH ""MaccoBas I0JA bu6mmoreka [JOK
pacTBOPEHHOrO BernecTra', https://m.edsoo.ru/785e0ab4
"MoJIsIpHasi KOHIIEHTpanus"
18 Knaccudukarus u HOMEHKIATypa bu6mmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanus u 0000IICHUE bubnmuoreka [JOK
3HAHMI 110 TeMe https://m.edsoo.ru/8d2c6a3a
20 KonTponpHast paboTa o Temam bubnuoreka [IOK

"Crpoenue atoma. Ilepuoanuecknii

https://m.edsoo.ru/70a60aa4
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3akoH U [lepuoanueckas cucrema
XUMUYeCcKuX deMeHToB 1. Y.
MenneneeBa", "CtpoeHue BeecTna.
Muoroo0pa3ue BermiecTs"”

Krnaccudukanus XuMHYECKUX
peaknuii B HEOPraHU4YECKON 1
OpraHUYECKON XUMHH. 3aKOH

bubmmoreka [{OK

21 COXpaHCHHS MACChl BEIIIECTB; 3aKOH https://m.edsoo.ru/6335cdd?2
COXPAaHEHUS U TIPEBPAICHUS SHEPTUU
MIPY XUMUYECKHUX PEAKITHSIX
TerutoBbie 3 HEeKTH XUMUIESCKHIX

22 peaxiuii. Te%ﬁongquCKHe bubmorexa LIOK

https://m.edsoo.ru/d1db86da

YpaBHECHHUS
Berurcnenus o ypaBHEHUAM

23 XAMHYECKIX peazﬁnﬁ u bubmuorexa LIOK

https://m.edso0.ru/87b13954

TEPMOXHUMHYECKUM YPaBHEHUSIM
CKOpOCTh XMMUUYECKOH peakinu, eé

24 3aBUCHUMOCTD OT Pa3IMYHBIX
(dakropoB. Karanus u katanamuzatopbl

o5 I'oMoreHHbIe U reTeporeHHbIC
peaxkuuu
[IpakTueckas paborta Ne 1 mo Teme

26 "é)J'II/ISIHI/Ie pa3ﬂEqulx (dakTopoB Ha bubmmorexa [IOK

. " https://m.edsoo.ru/1facaldl

CKOPOCTh XUMUYECKOW PEaKIuu

27 OO6paTtumbie U HEOOpaTUMBIE bubnunoreka [JOK
peakiun. XUMHYECKOE PABHOBECHE https://m.edsoo.ru/30952f9b
[IpakTnueckas pabota Ne 2 o Teme

28 "Biustaue pa3nuaHbIX GaKkTOpoB HA bubnunoreka [JOK
MOJIOKEHHE XUMUIECKOTO https://m.edsoo.ru/3bf34e17
paBHOBECHS"
DNEKTPOIUTHYECKAsT TUCCOI[UAIHSI. Bubmiorexa LIOK

29 CuibHbIe U cllabble 3JEKTPOJIUTHI.

Cremnenb JUCCoranmn

https://m.edsoo.ru/5f766bdf
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Honnoe npoussenenue Boasl. Cpena

bubmuoreka [JOK

30 | BomubIX pactBopos. Bonopomeiii https://m.eds00.ru/3966ca89
nokaszarens (pH) pactBopa
g | memaconet e, B LOK
https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
ITpakTaeckas Ta Ne 3 mo TeM
32 ")I()Iianeec(I:(;e ;I))eaioup?nji SaczBoepai bubmorexa LHOK
" https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
KHCIUTEILHO-BOCCTAHOBUTEILHBI
33 ;))eaK(I:IJ:/II/I e]gamzlef?;;: o?cncnilﬂTenHeH bubmorexa HOK
) https://m.edso0.ru/56226060
BOCCTaHOBUTEIHU
34 MeTto/1 31eKTPOHHOTO (3JEKTOHHO- bubnuoreka [IOK
MOHHOT0) OajaHca https://m.edsoo0.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmuorexa [JOK
BEIIIECTB https://m.edsoo.ru/93fb97d2
36 Pemenue 3aga4u pa3auvHBIX THIIOB bubmorexa LIOK
https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4u pa3auvHBIX THIIOB Bubmaotexa LIOK
https://m.edsoo.ru/5afa265d
w | oot Buorea 10K
" https://m.edsoo.ru/c161eb85
peaKIuu
39 KonTtponbHas padoTa o tTeme bubnunoreka [JOK
"XUMHYECKUE peaKiuu” https://m.edsoo.ru/a8a0a930
[TomoxxeHre HEMETAILJIOB B
[Tepuoauueckoit cucreme
40 XUMUYECKUX dneMeHToB J[. 1. bubnmuoreka [JOK
MeHieneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHus ux aToMoB. Dusnueckue
CBOMCTBA HEMETAJIOB
41 AnnoTponusi HeMeTaJuIoB (Ha bu6mmoreka [JOK
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puMepe KUCIopoa, cepsl, hocdopa
U yriepoja)

https://m.edso0.ru/ef92c91c

Bonopon: nonyuenue, puznueckue u

bubmmoreka [{OK

42 XAMHUYECKHE CBOUCTBA. [ MIpuIbI https://m.edsoo0.ru/0aa8f613
18| coosotst namymennn, frmmanas buGmorexa LIOK
YHCTIA, https://m.edsoo.ru/4e223795
XAMHAYECKHE CBOWCTBA
w | moremmoepo e B LOK
POACOACPKAIL 4 https://m.edsoo.ru/6b3255e6
rajloreHoB
JlaGopaTopHbIe U TPOMBITIIICHHBIC
45 CroCcoObI MOJTyYEHHUS TaJIOTEeHOB. bubmuorexa [JOK
[TpuMeHeHNe TajoTeHOB U UX https://m.edsoo.ru/6971aca4
COeqUHEHNN
16| e st no T BuGnorexa LOK
N p " g https://m.edsoo.ru/8b26fecd
T"anorensr
Kucnopon: naboparopusie u
g | T ooy oo 10K
v ’ . https://m.edsoo.ru/c8abc36a
xXuMu4deckue csoiictsa. O30H.
[IpuMeHeHne Kucaopoaa U 030Ha
48 OKCHIBI U IIEPOKCUIBI Eubmorexa OK
A p A https://m.edsoo.ru/5¢8816a0
49 Pemrenne 3a1a4 pa3inyHbIX THIIOB Eubmorexa IOK
i p https://m.edsoo.ru/2b6d8b4b
50 | onaeobus manpren, i buGnorexa LIOK
YHCTHA, https://m.edsoo.ru/46afael6
XAUMHAYECKUE CBOMCTBA
bu6mmoreka [JOK
51 Ceposonopox, cymbpuis! https://m.edso0.ru/7c875999
52 Kucnopoacoaepxame coeqMHEHUS bubnuoreka [IOK
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cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTBI

https://m.edsoo.ru/8cfa2548

[Ipaktudeckas padora Ne 5. Pemenue

53 IKCIEPUMEHTAIBHBIX 33124 TI0 TEME bubmorexa [TOK

" N " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTMHEHUS
A3OT: HaXO0XKACHUE B IPUPOJIC,

54 crocoObl MONTyYeHus, PU3nIeCcKue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHJIBI
Ku YKarm WHEHUS

55 a3oCTJ:101())OcIZ>Cgeﬂlflfoc?rllfII cic::ﬁo:fB ) bubmorexa [TOK

s https://m.edsoo.ru/e2965afe
A30THOW KHCIIOTHI

56 [IpumeHenue a3ora u ero bubnuoreka [IOK
COEIMHEHUI. A30THBIC yI0OpPEHNUS https://m.edsoo0.ru/129f5059
®docdop: HaXOKICHHUE B IPUPOJIE,

57 crocoObI MOJTyYeHus, PU3NIECKUe u bubmuorexa [JOK
XUMHYeckue cBoiicta. @ochuast u https://m.edso0.ru/9a6b43ec
dhochun

58 igggiﬁc%);ggxigine kucyoTel. Conu bubmorexa [TOK

o ' https://m.edsoo.ru/c7a2d429
(hochopHOI KUCTOTHI
59| coemmens docpopmte Bufimorera LIOK
’ https://m.edsoo.ru/a218070a
ynoopeHust

B0 oxenepmienratmmix st 1o Towe Bufimorera LIOK
N " https://m.edso0.ru/8175ac3f

A3zot 1 pochop 1 UX COCTUHECHHS
Yrnepoa: HaXoKIeHUE B PUPOJIE,

61 QIJIOTPOTIHBIE MOU(UKAIUY; bubnunoreka [JOK
bu3nUecKre 1 XUMUYECKHE https://m.edsoo.ru/1eb19f9e
CBOMCTBA, MPUMEHEHHE

62 Oxcun yranepona(ll), okeng bubnuoreka [IOK
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yraepona(lV), yronsHas kucnora u
eé conu

https://m.edsoo.ru/dba58adf

63 Pemenue 3a1a4 pa3InyHBIX TUTIOB bubmorexa HOK
https://m.edso0.ru/6029b609
KpemHunii: HaxoXaeHUE B IIPH
64 01£):c061)1 Hoiyge}?pi{ (;plmgefl?lfee 14 bubmorexa HOK
o https://m.edsoo0.ru/143558ab
XUMHUYECKHE CBOMCTBA
65 Oxkcun kpemuus(1V), kpemaueBas bubnuoreka [JOK
KHMCJIOTa, CHIIMKATEI https://m.edso0.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €T0 bubnuorexa [JOK
66 coequuennii. CTekio, ero https://m.edso0.ru/393cdac0
MOJTYYeHHE, BH]IbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3InyHBIX THITOB bubmorexa ITOK
https://m.edsoo0.ru/b624f801
68 Cucremaruzamus 1 00o01eHne bu6moreka [IOK
3HaHui mo teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KonTtponsHas padoTa o tTeme bubmuorexa [JOK
"Hemeramisr" https://m.edsoo.ru/d0484c76
70 AHaln3 pe3yabTaToB KOHTPOJIbHOU bubmuorexa [JOK
paboTHI, KOPPEKIUS OIIHOOK https://m.edsoo.ru/2b7e9510
[TonoxxeHne MeTaJIJIOB B
[Tepuoanueckoii cucreme
71 XHMHYECKHX JIEMEHTOB. bu6mmoreka [JOK
OCOOCHHOCTH CTPOCHUS https://m.edso0.ru/9839c16¢
ANIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
72 weramon. Momenenm weranion butmorexa LK
' https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmnaBsl MetaioB. Kopposust bubnunoreka [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Penrenue 3a1au pa3auyHbIX TUIOB bu6mmoreka [JOK
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https://m.edso0.ru/e3de37hb6

DIEKTPOXUMHUYECKUN P

bubmmoreka [{OK

7 HANPDKCHHI MeTaIoB. OOuwe https://m.edsoo.ru/94eb377a
CHIOCOOBI TIOYYCHHSI METAJUIOB
OO61rast XxapakTepucTUKa METAILJIOB
|A-rpynne [lepuonnyeckoit
CHCTEMBI XHUMHUUYECKHUX DJIEMCHTOB.
76 Hatpuii u kanuii: noixydyenue bubmorexa LHOK
’ https://m.edsoo.ru/e12c26b3
(bu3UYecKue U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX
BEIIIECTB U UX COCAUHCHUI
OO6mras XxapakTepuCTUKa METALJIOB
IHA-rpynnst [Tepuoauueckoit
CHCTEMBI XUMHUYECKHUX DJIEMEHTOB.
77 Maruuii 1 KaJbIIui: MOJTy4YEHHE, bubmuorexa LIOK
https://m.edsoo.ru/7¢3e49c0
(bM3UYEeCKUEe U XUMHUYECKUE
CBOMCTBA, TPUMEHEHHNE MTPOCTHIX
BEIIECTB U X COCTUHECHUN
JKEcTKOCTE BOIBI M CIIOCOOEI €8 bu6mmoreka [IOK
78 ]
yCTpPaHEHUS https://m.edsoo.ru/c74bfae9
’ https://m.edso0.ru/0e79b266
MIPUMEHCHHE
AmMdoTepHbIe CBOMCTBA OKCHIA U
80 TUJIPOKCHUJIA ATFOMUHHUS, bu6mmoreka [JOK
THIPOKCOKOMITIIEKCHI ATFOMUHMS, UX https://m.edso0.ru/5d12d318
MIPUMEHCHHE
81 Pemenue 3a1a4 pa3audHbIX THIIOB
[IpakTuueckas padota Ne 7. Pemenue
82 BKI():HepI/IMeHTaJ'IliHHX 3a7a4 110 TEME bubmorexa [IOK
N " https://m.edsoo.ru/27a4af43
MerTasisl TJIaBHBIX TOATPYIII
83 OO1as xapakTepUCTUKA METANIOB bubnmnoreka [JOK

no6ouHbIX noarpymi (b-rpymm)

https://m.edso0.ru/610d7431



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
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[Tepuonnueckoit CUCTEMBI
XUMUYECKUX DJIEMEHTOB

duznueckre 1 XUMUYECKUE CBOUCTBA

84 XpoMa ¥ €ro COSIMHEHUH, HX bubmaorexa LIOK
’ https://m.edsoo.ru/9911bef3
MIPUMEHEHUE
Baxnenmm MHEHUS Maprasia.
85 HszZHFaHZ; izim eero P bubmorexa [TOK
) https://m.edso0.ru/039d69c8
OKHUCJIUTEILHEIE CBOMCTBA
du3nyecKkne U XUMHUICCKHE CBOMCTBA
86 JKeie3a ¥ €ro COeIMHEHUI. bubmmoreka [{OK
[Mony4yeHue 1 MPUMEHEHHUE CILTABOB https://m.edsoo.ru/1b7{8741
Keesa
dusnyeckre 1 XUMHUUECKHE CBOMCTB
87 MG;I/I I/Iegé CZ&)II/IHCHI/IISIC er o bubmorexa LIOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHCHUE
dOusnvecKkrue U XMMHUYECKHE CBOMCTBA
88 IIMHKA ¥ €T0 COSAMHCHUH, UX bu6mmoreka [IOK
npuMeHeHue. [ HapOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
HHKA
[Ipaktuueckas padota Ne 8. Permenue BuGnuotexa LIOK
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME ]
N N https://m.edsoo.ru/a6e352ea
MeTtasuibl TOOOYHBIX TTOATPYIIT
90 Pemenue 3aga4u pa3auvHBIX THIIOB Brbmaorexa LOK
https://m.edsoo.ru/a8b83d83
01 | mrpnemmone arepwana no reme bu6morera LIOK
" " https://m.edsoo.ru/e91fe975
Mertanibl
92 KonTtponbHas padoTa o teme bubnunoreka [JOK
"MeTamibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKIHUS OMIHOOK https://m.edsoo.ru/9ebff2fd
94 Poinb xuMuu B o0ecrieueHHn bu6mmoreka [JOK



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
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https://m.edsoo.ru/9ebff2fd

YCTOMYHBOTO Pa3BUTHUSA

yesoBedecTBa. [IoHATHE O HAYYHBIX

METOAaxX UCCICA0OBAaHNA BCIICCTB

https://m.eds00.ru/080fe1f0

HaquLIe IMPUHOMIIBI OpraHnu3annuu

95 XMMHMUYECKOTO ITPOU3BO/ICTBA. 1 bubnuorexa [JOK
[TpoMbIUIEHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
TIOJTYYCHUST BAKHEHIIINX BEIICCTB
XuMHu4IecKk TpsI3HEHU

96 Oprmae}gH?:ﬁgipEnil 16/:1 ereo 1 bubmorexa LHOK

https://m.edsoo.ru/9f11bf51
MMOCJIEICTBUS

97 XUMHUS U 3I0POBBE YEIOBEKA. 1 bubnuorexa [JOK
JlekapCTBEHHBIC CPEICTBA https://m.edsoo.ru/a6552721
Xnmug iy, Poas xumnn B

98 06ecnequI;IlH nn(igeBoﬁ 1 Bubmaorexa LIOK

https://m.edsoo.ru/1f7b5bd2
0e30I1acHOCTH

99 Kocmernueckue u napdroMepHbie 1 bubmuorexa [JOK
cpezacTBa. beiToBast XuMust https://m.edsoo.ru/da42d5a9

100 | Bomeiume rposmenmse n . Bubmotera LIOK

https://m.edso00.ru/61e69003
KOHCTPYKIIMOHHBIC MaTSPUAJIbI
101 | Opranstacosme m wimopammee . bu6morera LIOK
https://m.edsoo.ru/fd39587d
yInoOpeHus

102 Cucremarusanusa 1 0000IeHne 1 bu6mmoreka [JOK

3HAHUH 10 TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

» Xumus, 10 knacc, 11 knacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A., JIéBkun A.H.,
AxunonepHoe o6mectso «M3narensbcTBo «lIpocsenienne»

Panenxuit A.M., uznarensctBo IIpocsemenne 2016, 1uaKTHUECKHE MaTEpHAIIb

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA
Xumus 10 knace Yrinyonennsiii yposenb(asT. H.E.Ky3ueunosa, H.H. I'apa,l1.M.TutoBa)
Xumus 11 xknace YriyOneHblii ypOBEHb .

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
POUI , MynbTHypOK, HHPOYPOK,






