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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMma mo XMMHUHM Ha ypOBHE CpeqHEro odiero odpaszoBaHusi pazpaboTana
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanusa(POIl COO), npencraBineHHbIX B DenepabHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoMX OCHOBHbIE 00pa30BaTe/IbHBIE MPOTPAMMBI, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit denepanun Ha niepuon no0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanHusi ywamuxcs 10-11 kmaccoB. W3yuenuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJanTaludud UX K ObICTPO MEHSIOUIMMCS YCIIOBUSIM JKM3HU B COLIMYME, a
TakKe Ui MPOJOJKeHHs OoOyueHHuss B opraHuzanusx mnpodeccuoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIUILTUH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomosaratomumu mnosoxenuasmu ProcC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
HOJArOTOBKM BBIMTYCKHUKOB. CBHUIETENHCTBOM TOMY SIBJISIIOTCS CIEAYIOIIME BBINOJIHAEMbIE
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

e uHPOPMAIMOHHO-METOIMYECKas, pealu3alus KOTOpoM obecrneynBaeT MOJydeHHe
IPEJICTAaBICHUS O LENSAX, COJEpKaHMHU, oOlieil cTpaTternu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCA CPEACTBAMM IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpass ~ IpelycMaTpuBaeT  OIpejelieHue:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4yeOHOro
MaTepuana, KOJWYECTBEHHBIX M KAdyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B K
(OpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JOCTIDKEHUH oO0ydJaromuxcs B paMKax HTOrOBOM arrectanuu B (opMe eIuHOTro
roCy/1apCTBEHHOIO PK3aMEHA 10 XUMUHU.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBACT MHBApUAHTHOE MPEAMETHOE CoJepKaHKe, 00g3aTeIbHOE ISl U3YUEeHUS
B paMKax OTAENbHBIX  Mpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpPUPOBAHUE €T0 IO KjaccaM, OCHOBHBIM COJIEPKaTEJIbHBIM JIMHUSM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne Y4eOHOTO BpeMEHHU, pEKOMEHIYEMOTo ISl U3Y4YEeHHUS
OTJENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IOCIEAO0BATEIbHOCTh H3Y4YEHHs] Y4eOHOTO MaTepuana c
y4€TOM JIOTUKU TIOCTPOCHUS KypCca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Ieled M 3aJady HM3ydyeHus ImpeaMeTa Ha
yrIIyOnéHHOM YpPOBHE C y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHETO
oOuiero oOpa3oBaHUs, COAEPKATEIILHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), @ TAKXKE C YYETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABaTEIbHbIX JEHCTBUI OOYYalOLIErocssi IO OCBOEHUIO COJEpPXKAHUSA
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
IIPEEMCTBEHHOCTh € OOy4Ye€HHEM XHMHUU Ha YpPOBHE OCHOBHOro o0Imero oOpa3oBaHus. 3a
npefenamMy  YCTaHOBJIEHHOM MmporpaMMoid IO XHMMUM  00s3aTelbHOW  (MHBapHUaHTHOIN)
COCTABIISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTCsi BO3MOXKHOCTH BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIPAaBJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBunM ¢ kKoHuentyaiabHbIMH ToJoXeHUsIMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealM3alii0 IPEEeMCTBEHHOCTHM C TMOCIEAYIOIIMM 3TaloM IOJIyYE€HUS XHUMHYECKOIro
o0pa3oBaHUsl B paMKaX H3Y4EHHUS CHELHATbHbIX €CTECTBEHHO-HAyYHbIX M XUMHUYECKUX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3y4YEeHUE IpeAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha pacllUpeHHe U
yriIyOjieHue TEOpPETHUYECKOW M IMPaKTHUYECKOW IMOJArOTOBKM OOYYarolUXcs, BbIOpaBIIMX
onpenenéHHbId Mpodmwib 00yuyeHHs, B TOM YUCIIE ¢ NePCHeKTUBON MOCIEIYIOLIEro MOIy4YeHUs
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K TUTaHUPYEeMBIM pe3ylibTaTaM OCBOCHHS (eaepabHON
0o0pa3oBaTeNbHONW IPOrpaMMBbl CpeHero oOuiero oOpa3oBaHusl M3ydeHUE NIpeaMeTra «XUMHsD)
OPUEHTHPOBAHO TaKXe Ha peIIeHUe 3a/1a4 BOCIIMTAHUS U COLIMATIBHOIO pa3BUTUS 00yJaromuxcs,
Ha (OPMHUPOBAHKE y HUX OOIIEUHTEIEKTYAIbHBIX YMEHHUM, YMEHUH paliioHaIn3aluu y4eOHOTO
Tpyna W  O00OOMEHHBIX CMOCOOOB  ACATENHHOCTH, WMEIOMIUX  MEXKIUCIUILUIMHAPHBIMH,
HaJIIPEIMETHBIN XapakTep.

CocTaBisiomyMu IpeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YeHMs SBISIOTCS
yrayOnénnbsle Kypebl — «Opranuueckas xumusi» u «OOmas u Heopranuyeckas xumusi». llpu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aliy COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznuuusx 6a3o0Boro u
yIIIyONnEHHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuueckas Xumus» u «OOmas v HeopraHuyeckas
XUMUS» COCTABJIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3y4€HHUsS INpEeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIEIIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonpmMii  00BEM
dakToIornuecKoro Marepuaia. Tak, Ha yriyOJI€éHHOM ypOBHE M3y4deHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEJIMYEHHS 00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOWCTBAX MX COCJUHEHUH HA OCHOBE PACIIMPEHUS U yrIIyOJeHUs MPEICTAaBIECHUH O CTPOSCHHH
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLUi, pacCMaTpPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoanieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  3JEMEHTOB  Oa3uUpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUN aToMa. XUMHUYECKasi CBSA3b OOBACHIETCS C
TOYKU 3pPEHHs] DHEPreTHYECKHX HM3MEHEHHH mpHu e€ oO0pa3oBaHMM M pa3pylICHUH, a TAKXKE C
TOYKM 3peHHs MeXaHu3MOB €€ oOpa3oBaHus. l3yueHwe THUIIOB peakuud JOMOJHSAETCA
(bopMHpOBaHUEM IPEACTABICHUN 00 EKTPOXMMHUUYECKHX MIPOLEcCaX U IEKTPOJIN3E PACILUIABOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKLMOHHOU
CIOCOOHOCTH COEMHEHUH ylenseTcss 0co00oe BHUMaHHe BompocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaxX peaKIHi.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy U
XapaxkTep JOMOJHEHHUM K O0IIeil cucTeMe MPeIMETHBIX 3HAHUN) OKa3bIBAIOT BIMSIHUE CMEKHBIE
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa ISl KIACcCOB XHUMHKO-(hH3MYEeCKOro
npoduist 60JBINIOE 3HAYCHUE OyIyT UMETh 3JIEMEHTHI y4eOHOTO Marepuasia mo oOmeld XUMUU.
[Ipy m3ydeHuM mnpeaMeTa B JAaHHOM Cilydae akleHT Oyaer cienaH Ha OOLIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3HMKE: aTOMHO-MOJIECKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIUHAMUKH, IEKTPOJIU3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiepyKaHUM IpeaMeTa sl KIIACCOB XUMHKO-OHOIOTUYECKOTO IPOHIIs
OoMbIIMI yACTBHBIA Bec OyIeT UMETh OPraHUYEeCcKas XUMHS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXXHOCTH Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHHUSI XUMUYECKON OpraHU3aluu KIEeTKU KaK
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOISAT, K HpUMEPY, TaKHe CTPYKTypHbBIC
KOMITOHEHTHI, KaK JIMIHbI, O€JKH, YIJIEBOJIbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3y4€HUs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHUSI, TUIIEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOTO0 MPUMEHEHUSI HAYUHBIX 3HAHUN U3y4YeHUE MpeaMeTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO HA MEXKIPEIMETHBIX CBS3SIX C Y4YEOHBIMU
npeaIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nacteil «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMaTHKa» U «Pycckuii A3bIK U TUTEpPATYpay.

[Tpu u3yuyenun ydeOHOro mpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3agadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBiIsieTcs (OPMUPOBAHHE OCHOB HAyKM XHMHH KakK OO0JIacTH
COBPEMEHHOTO €CTECTBO3HAHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKAa U OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYyJbTYyphl. PemieHue 3Toil 3ajaun Ha yriyOJIE€HHOM YpOBHE H3Yy4YEeHUS
npeaMeTa npeArnosaraeT peaju3aluio Takux 1emnei, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATIHLHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUUW MPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beayleil poiu B 00€CleYeHNH YCTOMUMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHHUU
npo0eM HSKOJIOTUYECKOM, YHEpreTH4eckoil M MUIEeBOW Oe30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HWCTOYHHUKOB DSHEPrUH, B
obecrieueHnn paloHaIbHOrO MPUPOJIOTIOIB30BaAHUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyJIbTyphl YEIOBEKA, & TAKXKE IKOJIOTUYECKH 0O0OCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOGHHME CHCTEMbl 3HAHUM, JEXKallMX B OCHOBE XHMHYECKOM COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TIOHATUH, 3aKOHOB U
TEOPHl XWMHUH, COBPEMEHHBIX TMPEACTABICHUN O CTPOCHHH BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMHYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPaX M AUCIIEPCHBIX CUCTEMaX, 00 OOIIHX
Hay4HbIX MPHUHIMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (QopmupoBaHue y O0OYYArOIMIMXCS OCO3HAHHOTO TIOHMMAaHHUsS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHUYECKUX 3HaHWM Ui OOBSCHEHHUS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOW XWMHUH, Al OOBSCHEHHS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBCHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO peIIeHHs] MpOoOJIeM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOM AEATEIHHOCTH YEIOBEKA,
CBS3aHHOH C XHMMHYECKHM TPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MepepadoTKOH
BEILECTB;

yrayOleHne TpPeACTaBICHUN O HAy4YHBIX METOJax IIO3HaHWS, HEOOXOIUMBIX s
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XUMUYECKUX
SABJICHUM, MMEIOIIUX MECTO B TNPHUPOAE, B MPAKTHUECKOM JACSITEIBHOCTH H
MTOBCEIHEBHOW KU3HU.

B nnane pcairsanyn MIECPBOOYCPECAHBIX BOCIHUTATCIIBHBIX W pPa3BHUBAIOIINUX (bYHKHI/Iﬁ
HCJ’IOCTHOI71 CUCTEMBI CPECAHETO O6H.I€1"O O6pa3OBaHI/I$I IIpyu U3Yy4YCHHU IPpCIMETa «XHUMHA» Ha

yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPUOOPETAIOT TaKHE LENU U 3a]1a4H, KaK:

BOCIIUTAaHHE YOEKIEHHOCTH B TII03HABACMOCTH SIBJICHUH MPHUPOJbI, YBAKCHHS K
nporeccy TBOpYECTBA B 0O0JACTH TEOPETUYECKHX M TPHUKIATHBIX HCCIEOBAaHUN B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALIMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUCIIOBEUECKUX [IEHHOCTEH;

PasBUTUC IIO3HABATCIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX u TBOPYCCKUX
CHOCOOHOCTEH 00y4aromuxcsi, (OPMUPOBAHUE Yy HUX CO3HATEIILHOTO OTHOUICHUS K
caMO0OOpa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KakK YCIOBHIO YCIHEITHOU
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KYJNbTyphl,  NpUOOpEeTeHHE  OmbITa  OOILIECTBEHHO-IOJE3HON
HKOJIOTHUECKON JIeSITeTbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabiser 204 ygacoB: B 10 kmacce — 102 yaca (3 4daca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TPEICTaBIEHHE O MHOr000pa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHHE aToMa YIJepoja: OCHOBHOE U BO30YKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiepoaa. XUMUYEcKasl CBSI3b B OPraHMYECKUX COCOUHCHMSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJIeH, G- U
n-cBA3u. OnuHapHasi, ABOHHass M TpoiHas cBs3b. CrocoObl pa3pbiBa CBsA3€ B MoJIEKyJax
opranuyeckux peuects. [lonsTHe 0 cBOOOAHOM panukaie, Hykjaeopuie U 3JaeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTABICHUSI O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS OPTaHUYECKUX COEAUHEHUH.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUAOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl unsomepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. JEKTPOHHBIE 3(PQPEKTHl B MOJNEKYIax OpPraHMYeCKHMX COEAMHEHHH
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKaluy opranndeckux BemiecTs. [IoHsTHE 0 QYHKIMOHATBLHON
rpynne. I'omonorus. I'omonornueckue psaael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTICITBHBIX MPEICTABUTEIICH.

OcoOenHocT M KiIaccUpUKalusg  OpraHmdyeckux  peakiuil.  OKuciauTenpHO-
BOCCTAaHOBUTENBHBIE PEAKIIMU B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKHX BELIeCTB W MaTepuallaMyd Ha UX OCHOBE, OMbBITHI MO MPEBPALICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEINIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankansl. 'oMoorudeckuii psii ainkaHoB, oOmiast ¢popMysa, HOMEHKIATypa U U30MEpHs.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJTKAHOB, sp3-r1/16p1/1)11/13au1/1;1 ATOMHBIX
opbutaneit yrneposa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIKAHOB.

XVMMHYECKNE CBOWCTBA AJIKAHOB: PEAKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
UUKIU3alliy, THPOJIM3a, KpeKuHra, ropeHus. IlpeacraBmeHue o MexaHM3ME peakuui
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muxnoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (IIMKJIOINEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['oMon0rHuecKuil psi agkeHoB, oomas GopMya, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOCHHE MOJCKY/ ATKEHOB, SP°-THOPHIM3AIMS ATOMHBIX OpOHTaIeit
yriepoja, 6- U n-cBa3u. CTpyKTypHas M reomMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOIWCTBAa aJKEHOB. XWMHMUYECKHE CBOWMCTBA: pEAKIUM MPUCOCIAUHEHUS, 3aMEUICHUS] B O-
MIOJIOKEHUE TP JBOWHON CBSA3M, NOJMMeEpU3anuu MU okucieHus. [IpaBuino MapkOBHHMKOBA.
KadecTBeHHbIE peakIuy Ha IBOHHYIO CBs3b. CIIOCOOBI MOMYYESHUS U PUMEHEHUE aJTKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX  CBOWCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoeaunenue. llomumepusanus conpsKEHHBIX JUEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepojga. dusmyeckre CBOMCTBA aJKMHOB. XHWMHUUYECKHE CBOMCTBA: PEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMepHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakluu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yrieBoopoabl (apeHsr). ['omomornyeckuii psja apeHos, oomas Gopmya,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OeH301a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOAHOM pajuKaje, pPeakuu MPUCOCIUHEHMS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOIPYIIBI, aTOMOB rajnoreHoB. OcoOEHHOCTH XMMHUYECKUX CBOWCTB CTHpOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yroib W HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HePTH: NMEeperoHka, KPEeKUHT
(TepMHUYECKH, KaTaTUTHYECKHi), pugopMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
PUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOU3BOAHBIX YIVIEBOJOPONOB. Peaknuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKHX COEOUHEHMSIX.
Vcnonb30BaHue TaloOr€HIPOM3BOJIHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE W NpPU CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl H3y4YEHHsS] BEIIECTB M MX IMPEBpallleHu: H3ydYeHHe
(¢u3nUecKkux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPMMOCTH),  KAueCTBEHHBIX  peakUuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciiBeunBaHUEe OPOMHONM MM MOIHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE YIiepo/ia U BOJIOPOJa B OPraHUYECKHX BEIIECTBAX,
NOJy4eHHUEe ATUJICHA U H3YYE€HHE ero CBOMCTB, O3HAaKOMJIEHHE C KoJulekuusmu «Heptb» un
«Yrompy, ¢ o0Opa3uamMu IjlacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYJl (Ha MpUMEpPE METAaHOJA H
sTanona). ['omonoruueckuii psia, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIUS.
dusnyeckue CBOWCTBA MpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJoOpoaHble CBS3UM MEXIY
MOJIEKyJaMH CHMPTOB. XHMMHUYECKME CBONCTBA: pPEAaKUMM 3aMELIeHMs], JAerHIpaTaluH,
OKUCJIEHHUS, B3aUMO/ICIICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUECKUMHU KucioTaMu. KauecTBeHHas
peakius Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJA Ha OpPraHU3M YEJIOBEKA.
CriocoObI nostyyeHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIAaTypa U n3oMepus. OCOOCHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKlUMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaklysi Ha MHOroaTOMHbIe cUpThl. [IpeacTaBienne o MexaHusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®usndeckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOHCTB (eHona. KauecTBeHHbIS
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psasl ajabAETHAOB M KETOHOB, oOmas ¢dopmyna,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKuEe CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aQJbJICTUIOB W KETOHOB: peakuuu mnpucoeanHeHuss. OKUCICHUE abICTUJIOB,
KaueCTBEHHbIE peaklMu Ha anmpieruipl. CrocoObl MOMyYyeHUs W MPUMEHEHHE albICeTUIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DuU3MUECKHME CBOWCTBAa OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XMMHUYECKHUE CBOMCTBA: KHUCIOTHBIE CBOMCTBa, peakius dTepuUKaIMH, PEaKIuu C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHsTHE
0 TIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETPEAETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. I[lpencraButenu BBICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJTYYCHUS! U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKkue U1 XUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHON Cpefie.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
miesio9Hou cpeae. OCOOEHHOCTH CBOMCTB KHPOB, COAEPKAIINX OCTATKH HEMPEIETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IpUpPO/IE.

MBpL1a KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TJIOKO3a, (PyKTO3a, TajlakTo3a, pubo3a, Ie30Kcuprbdo3a.
dusnyeckue CBOMCTBA M HaxoxzaceHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJdbJACTMJIHON TIpYII, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['miaponus aucaxapujoB. HaxoxxneHue B mpupoje u
npumeHenue. [lomucaxapunbpl: Kpaxmaji, TJIMKOT€H M 1esuiono3a. CTpoeHre MakKpOMOJIEKYI
KpaxMmaia, TJMKOT€Ha W ILeJUIroyIo3bl. (Du3MuecKue CBOMCTBA Kpaxmalla M LEJUIIOJIO3bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: THAPOJIW3, KaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOICTBa IEILTIOI03bI: TUAPOIIN3, MOTydeHHE d(PUPOB 1eTt0N03bl. [ToHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKcIepUMEHTAIbHBIE METOBl M3YyYEHMsI BEILECTB M UX IPEBPAIIECHUI: PaCTBOPUMOCTD
pa3IMyYHBIX CIUPTOB B BOJAE, B3aUMOJAEWCTBHUE 3TAHOJIA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kajusl (BO3MOXHO HMCIIOJIb30BaHME BUIEOMATEPUANIOB), KAUECTBEHHbBIC PEAKIIUU HA
anbAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), BzaumonelicTBue Kpaxmana ¢ HOJIOM, PEIICHUE
9KCHEPUMEHTAJIbHBIX 3aJa4 1o TeMaM «CrnupThl U GpeHonb, «KapooHoBbIe KUCIOTHI. ClI0KHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHu4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
anupaTUuecKue U apoMaTUYeCcKHe; MepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas (opmyna, u3oMepus, HOMEHKIaTypa U (usnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJKUIMPOBAHUE, B3aHMMOIEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0Toi. Coau aJKUIaMMOHHSL.

AHWINH — OpeJCcTaBUTeNIb aMUHOB apoMaTHueckoro psna. CTpoeHue aHwinHa. Bzaumuoe
BJIMSIHUE TPYII aTOMOB B MoJjeKyje aHwinHa. OCOOEHHOCTH XMMMYECKMX CBOWCTB aHMJIMHA.
KavectBennsle peakuun Ha aHWinH. CrocoOBI TONYyYeHUS W TPHUMEHEHHE anu(paTH4YeCKuX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenkiatypa u  usoMepus. OTnenbHble HpPEACTABUTENN  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckrue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCJIOT KakK aM(OTEpHbIX OPraHWYECKUX COEAMHEHUM, peakuus IOJIMKOHJIEHCAINH,
o0Opa3oBaHHe NENTHAHOM CBsA3H. buonornyeckoe 3HaueHHe aMMHOKHCIOT. CUHTE3 U THIPOIIN3
MENTUIOB.

benku kak mnpuponHsle monuMepbl. IlepBuyHas, BTOpHYHAsh M TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: THMAPOJIN3, JE€HATypalus, KaueCTBEHHbIE pEaklMM Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, JIeHATypalusl OEKOB MpU HAarpeBaHMU, IIBETHbIE peakIMM Ha OEJKHU, pelIieHue
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHue OpraHMYECKUX COCTUHEHHI.

BbicokoMo1eKy IsIpHBIC COCAUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COECIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJyeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJMMEPHU3aIIHs U MOJIMKOHCHCAIINS.

[TomumepHbIe MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIIUJIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HNOJMMETUIMETaKpUIaT, MOJMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOIOK, IIEPCTh, IIENK), NCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  cnenuanbHOro  HazHaueHUs (TeaoH, KeBiap, AIIEKTPOIPOBOJSAIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJTMMEpPHI).



DKCIepUMEHTaIbHbIC METOABl M3YYCHHS BEIIECTB M WX MPEBPAIICHUN: 03HAKOMJICHUE C
oOpasliamMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peLIeHUE
AKCIIEPUMEHTANIbHBIX 3a/a4 110 Teme «Pacrno3HaBaHue miacTMacc ¥ BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenne MoseKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €ro COCTaB, HAXOXJICHHUE MOJCKYISIPHOU (POPMYIbI OPTaHUYECKOTO
coequHEHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHHs, MO KOJMYECTBY BeIIeCTBa (Macce,
00bEMY) TPOJIYKTOB PEAKIIMK M/UJIM UCXOTHBIX BEIIECTB, YCTAHOBICHNUE CTPYKTYPHOH (hOpMYIIbI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHMX CBOWCTB WJIM CIIOCOOOB MOJIYYCHHS,
onpeJieJICHUE JOIU BbIX0Ia IPOYKTa PEAKIIUU OT TEOPETUUECKU BO3ZMOMXKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzamnus MexnpeaMeTHBIX CBA3€M NMpHU M3yuyeHUU opraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJB30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHATHS: SIBICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHaJIM3, CUHTE3, Kiaccudukamnms, HAOIIOJICHHE, HU3MEPEHHE, SKCIEPUMEHT, MOJEIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHUE BeHIecTBa, (PU3NYCCKUEC BEIMYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHusM, dKocucTema, duocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUI TUTaHUA, OpokeHUE, (POTOCHUHTE3, JbIXaHUE, OENKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mone3Hble NCKOMaeMble, TOTLIHUBO.

TexHOorus: MUILIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUs, MOIOIIHNE CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3J€KTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TOJAYPOBHU. ATOMHBIC
opourtanmu. Kiaccudukanus XMMAYECKHX 3JEMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTAISIM. DIEKTPOHHBIE KOHQUTYpAllUH AaTOMOB DIIEMEHTOB
MEePBOTO—YETBEPTOTO TEPUOJAOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUHU, JJICKTPOHHBIC
KOH(HUTYyparyyl HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucrema XuMuueckux oanemeHtoB JI.M.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoanueckoil cHCTEMBI XUMHUUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpPUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHSI CBOWCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTBIX M CJIOXHBIX BEIIECTB MO TpymmaM u
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

Xumuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3U: KOBAJECHTHAs, UOHHAs, METaJUIMYECKasl.
Mexanu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEITOPHBIA. DHEPTHUs
U JuinHa cBA3U. [lonspHOCTH, HANIPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMOIEKYISIPHBIE B3aUMOACHCTBUS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYPBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MPUMEPE COCIWHEHUM 3JIEMEHTOB BTOPOIO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOIO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHHUsA. THUIbI KPUCTAILTMUYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcruanbie pactBopsl. [IpeacraBienne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBas JOJS BEHIeCTBa B
pacTBope, MoOJisIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHACHIIIEHHBIE  PACTBOPHI,
pacTBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. |pHBHAIbHBIE Ha3BaHUS
OTJIENBbHBIX MPEJCTABUTEIICH HEOPTaHUIECKUX BEIICCTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIEHUS 3HEPTUU MPU XUMUUYECKHUX
peakusx. TernoBbie 3QPEeKThl XUMUUECKUX peakuuid. TepMoXuMUYecKue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHbIX (akTopoB. ['oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u karaau3aTtopsl.

OOpatumble © HeoOpaTHUMbIE peakUMd. XUMHUYecKoe paBHOBecue. KoHcraHTa
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMUSIOUIME HA MOJOKEHHUE XWMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJIeHHE M KOHIIEHTpAIlMU BEIIECTB, y4acTBYIOMMX B peakiuu. [lpunnun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuipHble U crabble  2eKTpoauThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIOTHAs, HEHUTpalibHasl, 1eno4yHas. BogopoaHsliit
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiium noHHOro oomMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHCIEHHS M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJT 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTaIbHbIE METO/Jbl HM3YYECHMs BEIIECTB W WX TMPEBPAIICHHI: pa3JIoKeHUe
MEepPOKCHIa BOJIOPOJAa B TPHUCYTCTBUM KaTaln3aTopa, MOJETH KPUCTALIMYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeneleHHe Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS PA3IHYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH PEaKIMu U
MOJIOKEHNE XUMUIECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuomgmueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.U.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Du3nyecKkue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriiepoaa).

Bonopoa. Tlonydenne, ¢uznueckue M XMMHUYECKHE CBOMCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ uipuabl. TOMIMBHBIE 371€MEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crocoObl MonydeHus, GU3NYECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOpOBl. BakHelme KHUCIOPOACOAEpIKAIIME COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOMY4YeHHs rajioreHoB. [IpumMeHeHne rajioreHoB u
UX COEIUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOWCTBA M INPUMEHEHHE Kuciaopoga U o30Ha. Oxcuasl U
NEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHON KHCIOTHL. llpuMeHeHue cepbl U &
COCIMHECHU.

A3zor. Haxoxxnenue B mpupojnie, crnocoObl MONy4eHHs, (U3MUYEeCKHe U XHUMHUYECKUE
cBoiictBa. AMMHak, HUTpuAbL. OKcuIbl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KUCHOTHL. IIpuMeHeHue a3oTa U ero coeauHeHWil. A30THbIE
ya00peHusl.

®ochop. Haxoxnenwe B mpupoje, crnocoObl moimydeHusi, GU3NYECKUe U XHUMHUYECKUE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U e€ COIu.
[Tpumenenue docdopa u ero coenunenuii. ochopHbie ynodpeHus.

Yriepon, HaxoXIeHHWE B TpHUpoje. AJIOTporHble Moaudpukanuu. dusudeckue wu
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriaepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yrojb, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHble HaHOTPYOku. [IpuMeHeHHe MpOCTBIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(l1V), kpeMHHUEBas KUCIOTa, CUIMKATHL. [I[puMeHeHue KpeMHHUs U €ro
coenuHeHuil. CTEKIO0, ero Moxy4eHue, BUbl CTeKIa.

[Tonoxxenune meramuioB B [leproanyueckoit cucreMe XUMHUYECKHUX IeMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000J104eK aTOMOB MeTajuioB. O0mue pusnueckue cBOMCTBAa METAIIIOB.
[TpumeHeHne MeTaNIOB B OBITY U TexHHKE. CITaBbl METAJLIOB.

DNEeKTPOXUMUYECKUN Pl HampshDKeHUH  MeTaiuioB.  OOmMe CcrnocoObl  MOTyYeHUs!
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIUTYPrus, deKTpomeTautyprus. Ilonarue o koppo3uu
MeTalIoB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapaktepuctuka metamioB |A-rpynmsl [lepuoanueckoil cuCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydyenue, Gpusndeckue U XUMUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETMHEHUI.

Oo6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit CUCTEMBI XUMHYECKHX
DJIIEeMEHTOB. MarHuii © KaublMid: TMOoJydeHne, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHHH. KECTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEHHUSI.

AOMUHUI: ToNydyeHue, GU3NYecKue U XMMHUYECKHE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COeAMHEHUU. AMGOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB MNoOouHblx mnoarpynn (b-rpynm) Ilepuoauueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAnHeHUuM. OKCUIbI U TUAPOKCH]IBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u quXpomarbl, UX OKUCIUTEIbHBIC CBOICTBA.
[ToryueHnue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHui. Baxueiimme
coenuuenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€r0 OKHMCIINTENNbHbBIE CBONCTBA.



Du3nYeCcKne U XMMUYECKHE CBOMCTBA JKeJie3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue eje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonyyenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, Gu3NYeCKue U XUMUYECKUE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCH/IA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M MX MPEBPAILCHUM: HU3ydEeHUE
00pa310B HEMETAJJIOB, TOpeHue cepel, Qocdopa, xene3a, MarHUs B KUCIOPOJE, U3YUYEHUE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aMMOJECHCTBHUE ILIEJIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMu KHUCIIOT U IIeJIoueld, KaueCTBEHHBIE PEaKI[MU Ha HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCUJIOB aJIOMHHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIEPUMEHTANIbHBIX 3aa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coenuHEHHS», «A30T U Pochop 1 UX COETUHEHU», «MeTaJuTbl TITaBHBIX TOATPYIID»,
«MeTtaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpoMBINIUIEHHBIE CIIOCOOBI MOTYyYEHUS BaKHEHIIINX
BellecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMbliiiieHHbIe
CIOCOOBI MOMYYSHHsS] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
€ro nocyiencTBus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeicTBa. [IpaBuia wucCmosib30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Pollb XUMUK B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepHeie cpencta. beitoBas xummus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B TOBCEIHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3NIeKTpoHuKH. HanotexHonoruu.

Pacuérnbie 3a1aun.

PacuéTter: Maccel BemiecTBa win 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yJaCTBYIOIIMX B PEAKIIMHU BEIIECTB, MacChl (00BEMA, KOIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CITU OJHO W3 BEIIECTB WMEET NpUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEAaKIMU, €CIU OJIHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHON MacCOBOW JOJEH pPAacTBOPEHHOIO BENIECTBA, MAaCCOBOM JOJH W MOJISIPHOMN
KOHIIGHTpAIlMM BEIECTBA B PACTBOpPE, JOJM BBIXOJIa TMPOJIYKTAa PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexpeamMeTHBIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUU OOIIEH M HEOPTraHMYECKOW XWMHH B
11 xnacce ocymiecTBiIsSeTCsS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK ¥ MOHATUM, IPUHATHIX B OTACIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTeCTBEHHO-HAyYHbIEC TOHATHS: SBJICHHE, HAy4dHBIH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJICIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, WICAIBHBIN Tra3, (QU3WYECKUE BEIMYMHBI, E€IHHUIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJIu3M, MakKpo- U
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPBI, YIIEBOABI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, MTOJIC3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHonorus: XuMHU4ECKasi MPOMBIILIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETHYECKUX npenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, FJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIMA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TpeaMera «XHUMHUS» Ha YPOBHE CpeIHero ooOmero oopazoBaHUs
BBIJIETICHBI CJIETYIOIINE COCTABISIONINE: OCO3HAHUE O0YUaIOIIMMHUCS POCCUMCKON Tpa)IaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTM M CaMOOIPEIECICHUIO;
HaJIMYUe MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATbCS TPUHSATHIMA B OOIIECTBE MpaBHJIAMH W HOPMAMH TIOBEJCHUS; HATUYHC
MPaBOCO3HAHUS, YKOJIOTHYECKON KYJIBTYPBI; CIIOCOOHOCTh CTABUThH LIEJIM U CTPOUTH KU3HECHHbBIC
IIJIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIBITa MTO3HABATEIFHON U TIPAKTHUYECKOUN JNEATEILHOCTH 00YUaIONUXCs B MPOIIECCe peaTn3aun
00pa3oBaTenbHON AESTEIBHOCTH.

JIndHOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTPaXKaloT cPOpMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKOM JNesATeNbHOCTH 00yUYaIOMXCs B MPOIecce peann3aun
00pa3oBaTenbHON AESTEIHbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaaaHCcKOro BOCIMTAHMS:

OCO3HaHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, yBaOXKEHUS K
3aKOHY U MPABOIOPSIKY;

MPEACTABJICHUS] O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKHUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U aprYMEHTHI IPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YUYEOHOU JeATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

LEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIHI0 OTEUYECTBEHHOM
XHUMUU;

YBaXXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUU M TPAKTHUYCCKOTO MPHIIOKECHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pPe3ylbTaT HIJIUTEIbHBIX HAONIOACHUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpECa M TI03HABATEIBHBIX MOTHBOB B TIOIYYEHUH U TIOCIEAYIOIIEM aHAJIM3e
nH(pOpMAIUK 0 MEPETOBBIX JOCTIKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CITIOCOOHOCTH OIICHMBATh CHUTYaIldW, CBS3aHHBIE C XHUMHYECKHUMHU SIBJICHUSMH, |
MPUHUMATh OCO3HAHHBIE PEIIEHUs, OPHEHTHPYSICh Ha MOPAJbHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IMOCTYNKHM CBOMX TOBAPHUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS MOCIEICTBUN MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHWMAHUS [IEHHOCTEH 3J0pOBOTO M 0€30MacHOro oOpasza >KW3HH, HEO0OXOTUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aAIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETCHTHOCTH B y4e€OHO-HCCIICIOBATEIbLCKOM JICSITEIIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQEecCHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynymeil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH O0IIIeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOIeM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON M COLIMATIBHOM CPEJIbI;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIH30BAHUS JOCTIKCHUM XUMUU JIJIs PEIICHUs] BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpPEI OKPYKaoIlled MPUPOIHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONPHUATHBIE HYKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUA HAyKU U
00IIECTBEHHON PAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOM ITMBHJIM3AIMH: B €&
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH IT00ATBHBIX MTPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00ecTeueHnH yCIOBUN YCTICIITHOTO TPYAA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KAKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOydaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHSI Ie]1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCS TAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIJISI PEIICHUS TPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS MPOTrpaMMbl MO XMMHMHM Ha YPOBHE CPEIHEr0
o0111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIUXCS MEXAUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAKAIOIIHME LIEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yYHUBEpCaJbHbIE  yueOHble  JAeHcTBUS  (TMO3HABaTelbHbIE,  KOMMYHHKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GopMHUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4arouXcs;

CHOCOOHOCTh  OOYYarOLIUXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCalbHble y4yeOHble AEUCTBUS B IO3HABATEIbHOH U
COLIMAIbHON NTPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
NI03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICHCTBUAMHU.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUSA

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsATh LeNU JeATeIbHOCTH, 3aJaBas HapaMmMeTpbl W KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBbHOCTHU C ITOCTABJICHHBIMHU LCIIAMU;

HCIIOJIB30BaTh IIPpU OCBOCHHUU 3HAHUI HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUS: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHH M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE OHITHS ISl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUH I KITAaCCH(PUKAIINK BEIICCTB M XUMUICCKUX PEAKITUH;

yCTaHaBIUBATh MPUINHHO-CIICJCTBEHHBIE CBS3H MEXTY N3Yy4aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PpaACCYKIEHUS (MHIYKTHBHBIE, JAECIyKTHUBHBIE, II0 aAHAJIOIHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIUPOBATH
BBIBOJIBI U 3aKJIIOUCHUS,

MPUMEHATH B TMPOIIECCE MO3HAHMS HCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — @pU pElIeHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATh Ha3BaHHbIC MOJEJIbHBIE IPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O TIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIU;

dopmynupoBaTh LETM U 3aJadyd  MCCIEJOBAHUS, HCIIOIB30BaTh IMOCTABJICHHBIE W
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIAJICTh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHHUA M IPOBEICHMS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETaHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHHUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpenCcTaBICHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbl NpPU IOHCKE M O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

npruoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY IpeICTaBICHUs] UHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopManueil: MPUMEHATh MEXIpeIMeTHble ((pU3NUecCKHe M MaTeMaTHYeCKUe) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYX)AaeMOM TeMbI B X0JI€ TUAJIOTa U/WUJIN TUCKYCCHUH,
BBICKA3bIBaTh UCH, (OPMYITHMPOBATH CBOU MPEAJIONKEHUS OTHOCUTEILHO BHITIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIATh C NPE3CHTAlUENd pe3yiabTaTOB I03HABATEIbHOM IEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHYECKOTO
9KCHEPUMEHTa, MNPAaKTUYEeCKON paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3anyu y4yeOHOro MpoeKTa,  (HOpMyIHpOBaTh BHIBOJABI MO pe3yjibTaTaM NPOBEAEHHBIX
UCCIICIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIMKA B X0/1€ 00CYXIEHUS U 00MEHa MHEHHSIMU.



PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1efiCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESTEIHHOCTH,
ompenenss e€ IeTu W 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii allrTOPUTM JICHCTBHI TPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEeIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIHIX;

OCYILIECTBIIATH CAMOKOHTPOJIb AEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XUMHM Ha YIiIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEero oOLero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUS» HaydHbIE€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpPETALUH U
peoOpa30BaHNI0 3HAHUM, BUJIbI EATEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS U IMPHUMEHEHUIO
3HAHUM B PA3JIMUHBIX YYEOHBIX CUTYalUsX, a TaKXKe B PEAIbHbIX >KU3HEHHBIX CUTYaIMsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHHU NPEAMETHBIE PE3YJIbTAThl IIPEICTABICHBI 110
roJilaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHs OTPAKAOT:

c(hOpMUPOBAHHOCTh TPEACTABJICHHUI: O MECTE€ M 3HAYEHHH OPraHWYeCKOW XHMHH B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECIICUCHUH YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA B
peltieHun MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M THUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEIWIIMHBI, CO3JaHHH HOBBIX MaTEpHaliOB, HOBBIX HCTOYHHKOB JHEPrHH, B OOECIeueHUU
paIoHaIBHOTO TPUPOJIONIONF30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YyeJloBeKa, a TakKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATarOIINe
MOHATUS — XUMHYCECKHI JJIEMEHT, aToM, SAPO M 3JCKTPOHHAas o0ojouyka aroma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPUAM3AIUs aTOMHBIX
opOuTaned, HMOH, MOJIEKYJla, BaJ€HTHOCTb, JJEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJISPHBIA OO0BEM, YIJIEPOIHBIA CKEIeT,
GbyHKIIMOHAIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHAs (T€OMETpPUYECKas, ONTHYECKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOJAEpKAINe
OpraHUYECKUE COEJAMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHbBIE
COEIMHEHMS; TEOpUH, 3aKOoHBI (nmepuoauveckuid 3akoH J[. M. MeHneneeBa, Teopusi cTpoeHUs
opranndeckux BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHMSI MAacChl BEIIECTB, 3aKOH
COXpaHEHMsSI U TIPEBpAllCHHs] DSHEPTUM NPU XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEXKAllUe B OCHOBE MOHHUMAaHUs
OPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKUX SIBIICHUW; TMPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKUUH, TEPMOJUHAMHUYECKMX UM KHHETHYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB M TPYII aTOMOB B MoJieKylaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTrr, opuentanTsl | u |l pona); dbakronorudeckue cBeneHUS O CBOMCTBAX,



COCTaBe, MOJYYECHUH U 0€30MaCHOM MCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIMX HAYYHBIX MPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAaHOJa, IEPEepadOTKU HEPTH);

c(OPMHPOBAHHOCTb YMEHUM: BBISBIIATh XapaKTEpHbIE IPU3HAKY MMOHATUH, yCTaHABIUBATb
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME TOHITUS IIPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCIUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJISi COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJATh ypPaBHEHUS XHMMHUYECKHX pEaKkUMid M  pacKpplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IOCPEJCTBOM COCTABJIEHUS  AJIEKTPOHHOIO
OanmaHca 3TMX peakuUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBJICHUS HX IOJHBIX U
COKpAILEHHBIX HOHHBIX YPaBHEHUM;

U3rOTaBIMBAaTh MOJIEIM MOJEKYJ] OpPraHMYECKHUX BEIIECTB JUIsl MJUIIOCTpAllUU  MX
XUMHUUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh PUHAJIC)KHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPENeNEHHOMY KJIacCy/TpyIiie COeAUHEHNH, 1aBaTh UM
Ha3BaHUA 10 cucremMarndeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAJIbHBIC HA3BAHUS
JUISL  OT/AEIBHBIX TPEJCTaBUTENEH OpPraHUYECKUX BEIECTB (ITUJIEH, aUETWIEH, TOIYOll,
[JIMLIEPUH, STWICHIJUKOIb, (QeHos, (OopMalbIeruj, AaneTalabJerusl, aueToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHUCJIOTa, CTE€apUHOBas, OJEHMHOBAas, NAJIbMUTHHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHWIIUH, TUBUHUI, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHHS ONPEAENATh BHUJA XHMHUYECKOM CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBs3b, BOAOPOAHAsS CBA3b);

c(OPMHPOBAHHOCTh YMEHMS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BeniecTB A. M. byrnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJKEHOB, aJKa/JMEHOB, AJKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AIbJIETH/IOB, KETOHOB, KApOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOETMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJMCAXapUI0B),
WUTIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXAY HUMH YPaBHEHMSIMH COOTBETCTBYIOIUX
XUMHUYECKHX PEAKIHH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh yMEHHUS TOATBEPXKAATh Ha KOHKPETHBIX NIpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHH OT KpPaTHOCTH U TUIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOUYHUKH YTIEBOJOPOAHOIO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEPepadOTKHU;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUM O EeCTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HaONIOJEHUHM, W3MEPEHHMH, MOJICIIMPOBAHUM, DKCIEPUMEHTE (pealbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh OCHOBHBIE  OMNEpPAIlMM  MBICIUTEILHON
NEeSTeIbHOCTH — aHalIM3 WU CHHTE3, CpaBHEHHE, O00OOIEHHE, CHUCTEMaTH3alluiO, BBISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — /7151 U3Y4YEHUsI CBOMCTB BELIECTB U XUMUYECKUX PEAKIIMIA;



c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUAMU U
OpPEICTAaBICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHbBIX IIPEAMETOB s Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 110
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO0 HAXOXKACHUIO XUMHUYECKOW (pOpMyIbl BELIECTBA 110 M3BECTHBIM MACCOBBIM JOJISM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHH: POTHO3UPOBATH, aHAIU3UPOBATh U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKO 0€30IaCHOCTH MOCHEACTBUS OBITOBOM M IPOU3BOJICTBEHHON JESATEIBHOCTH
YeJI0BEKa, CBA3AHHOM C mepepadOTKOI BeIIeCTB, HCIOIb30BaTh IOJYYEHHbIE 3HAHUS Ui
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCHEPUMEHT (IOJIy4YEeHUE U U3YYEeHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelleHne OHKCIEepPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofieHeM IMpaBuwil  0Oe30omacHOro oOpallleHuss C  BEIIeCTBaMU U JIaDOpaTOPHBIM
o0opynoBanueM, (opMyIUpoBaTh I€NIb HMCCIEIOBAHUA, MPEICTAaBIATh B pa3inyHON (opme
pE3yJIbTaThl KCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOnroaaTh IMpaBWila IKOJOTUYECKU IIeJIeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMU
JEATEIIBHOCTH B ILIEJIAX COXPAHEHUS CBOErO 370pOBbs, OKPYXKaroUleW NPUPOJHON cpenbl U
JOCTHXKEHUS €€ yCTONYMBOIO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO JEWCTBMSI HA JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpPraHMYEeCKHUX BEIIECTB, MOHUMAas cMbIca nokazareis [1/1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUUYECKH aHAJIU3UPOBATh XHMHUYECKYIO
uHpOopMalrio, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBHH C MOCTABJICHHOW y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMS Kypca «OOmIas W HeopraHuyecKas XUMHs»
OTpaXKaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN: O MaTEPUAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poji B 00ECIeYeHUH YCTOWYMBOIO Pa3BUTHS, B PEIICHUH MPOOIEM HKOJIOTHYECKOM,
HHEPreTUYECKOM W THIIEBOW OE30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOONOIb30BAHUSA, B JOPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKU 0OOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3710POBBIO U IPHUPOTHON CPEAE;

BJIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATarollue
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIBL, JIEKTPOHHAs: 000JI0YKa aToMa, S-



, Pp-, d-atoMHbIe OpOWTaNH, OCHOBHOE W BO30Y)KAEHHOE COCTOSIHHS aToMma, T'HMOpHIH3arivs
ATOMHBIX OpOWTaneil, WOH, MOJCKyJa, BaJCHTHOCThb, JJIEKTPOOTPHIIATEIHHOCTh, CTEICHBb
OKUCJICHUSI, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMUYECKas pPEaKUHUs, PacTBOP, JIEKTPOJIUTHI, HEINEKTPOJIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAlMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOWH 3PPEKT XMMUYECKON peaKiiy, CKOPOCTh XUMUYECKOH
peaklry, XUMHUYECKOE paBHOBECHE; TEOPUHM M 3aKOHBI (TEOpUsl BJICKTPOJIUTHUYECKOU
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenneneeBa, 3aKOH COXPAaHEHHsI MacChl BEILLECTB,
3aKOH COXPAHEHMS M IMPEBPAIICHUS HEPIrUy IPH XMMHUYECKHX PEAKUHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MaccC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHUM; COBPEMEHHBIEC MPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMHUYECKUX PEaKIUid, TEPMOJMHAMMUUYECKMX W KHHETHYECKHUX 3aKOHOMEPHOCTSAX MX
NpPOTEKaHUs, O XHUMHYECKOM DPABHOBECHH, pacTBOpaXx U  JIUCIEPCHBIX  CHUCTEMax;
dakTosornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKON AESITENbHOCTH 4YEIIOBEKa,
00IIMX HAYYHBIX MPUHIUNAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU IMOHATUM, YCTAaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBIICHUS
dbopMya BEHIECTB W ypaBHEHUN XMMHYECKUX PEAKIMi, CHCTEMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHAaIbHBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEENITh BAIEHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHIX
AJIEMEHTOB B COCIMHEHHSX, BHUJl XHUMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOWMCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M M TUMNA KPUCTAJUIMYECKOW PEmETKH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUH: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO WX
COCTaBy, XMMHYECKHE PEAKIMHU IO Pa3IuyHbIM MpHU3HAKaM (YHMCIy UM COCTaBYy pearupyrommnx
BEIECTB, TEIUIOBOMY J3(PQEKTy peaklud, H3MEHEHHUIO CTeNeHEH OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTajau3atopa W JPYTHe), CaMOCTOATEIbHO BBHIOMPATh OCHOBAHHS U
KPUTEPUU JJI KITaCCU(PUKAIMHI U3y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKphIBATh CMBICH TMepuogudeckoro 3akona JI. W.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKUX JJIEMEHTOB NepBOro—4erBéproro mnepuonoB Ilepuonnueckoit cucremsr JI.H.
MenneneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUYECKUE YPOBHHY, «3HEPre€THUECKUE TOJTYPOBHH,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXIEHHOE JHEPreTHUECKHE COCTOSHHUSI
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHYECKHX DJJIEMEHTOB U HX
COEQMHEHMH 10 nepuogaM u rpynmam llepuoguueckoii cucremst /. . MenaeneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEpPU30BaTh (OMUCHIBATh) OOIMHME XUMHYECKHUE
CBOICTBa BEIIECTB PA3IUYHbIX KJIACCOB, NOJITBEP)KIATh CYLIECTBOBAHME I€HETHYECKON CBA3HU
MEXy HEOPTraHUUECKUMU BEIIECTBAMHU C MIOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABIICHHS AJICKTPOHHOTO OajlaHCca 3TUX peakiyil; peakuuii HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c()OPMUPOBAHHOCTh yMEHUS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ y4y€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsS CKOpPOCTU
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHYECKOT0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aeiicTBuid (mpunuuin Jle [llarensbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMUUYECKUE PEAKIIUHU, JIEKAIIUE B OCHOBE
MPOMBIIIUICHHOTO TOJYyYEHUs CEepPHOM KHUCIOThI, aMMHaKa, OOIIMEe Hay4YHbIC MPUHIIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IeCOO00Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAy4YHOIr'O MO3HAHUS SIBJICHUI
OpUpoAbsl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUS MPUMEHSATh 3TH 3HAHUA NpPU
HKCIIEPUMEHTAIbHOM HCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
HUMEIOLINX MECTO B MIPUPOJIE, IPAKTUUECKOH 1€ATEIbHOCTH Y€JIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TOHATUSIMH U
MPEJCTAaBICHUSIMA JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl 0Oojee OCO3HAHHOTO
MOHUMaHUS MaTepUaIbHOIO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIMs»; MacChl BellecTBa WM o0bEMa rasa
M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WIH 00BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIHH
BEIIIECTB; TEIUIOBOTO 3(peKTa peakiuu; 3HaYeHUs BOJOPOIHOTO TOKa3aTels paCTBOPOB KUCIOT
W IIeIoYel ¢ M3BECTHOM CTENEHBIO JMCCOLMAIMH; Macchl (00BhEMa, KOJWYECTBA BEIECTBA)
MPOJYKTa PeaKiiu, €CIM OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpA C OMPENEIEHHOMN
MAacCOBOM J10JIed pacTBOPEHHOTO BEUIECTBA WM JaHO B W30BITKE (MMEET MpPUMECH); TOIU
BBIXO/Ia MTPOJIYKTa PeaKkiuu; 00BEMHBIX OTHOIIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSATEIHLHO IJIAHUPOBATh U MPOBOJUTH XUMHUYECKHI
HKCIIEPUMEHT (MIPOBE/IEHUE peaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBI HHINKATOPOB,
W3YYCHHUE BIUSHUS Pa3IUYHBIX (HAaKTOPOB HA CKOPOCTh XHMHYECKON pEaKINH, pelIeHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaM «Metamib» u «HemeTamisl») ¢ coOmoieHneM NpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMHM U J1a00opaTOpHbIM 000pyaOBaHUEM, (HOPMYIHPOBATH
[eNb HWCCIENOBAaHUS, TMPEACTABIATh B pPa3IUyHOW (opMe pe3ynbTaThl OSKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLICHUBAThH UX JOCTOBEPHOCT;

c(hopMUPOBAHHOCTh YMEHHIA: COOIIOAThH MpaBUjIa TOJb30BAHUS XUMUYECKON MOCY0N 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMU
M0 BBHIMOJTHCHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB, SKOJOTHYECKH IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 370POBBS,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAThH



OMAacCHOCTh TOKCHUYECKOTO JEHCTBHUSI HAa KUBBIE OPraHU3Mbl OIPEACIIEHHBIX HEOPTaHMYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [TJIK;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydyeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoil uHGopMmanuu, WVHTEepHET U [pyrue), KPUTHUECKH aHaJIU3UPOBATH XHUMHUYECKYIO
uHpopMalnio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHS OpraHu4YecKuX coenuHeHuit A. M 8 bubmmorexa LOK
' P P 8 Y https://m.eds00.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnnoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIICBOAOPOAB! (aPCHEI) https://m.edso0o.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmoreka [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOJOPOAOB 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
3.1 . D 11 1
Criupret. denon https://m.eds00.ru/d69df650
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Hroro no pazneny 41
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Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
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11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuonnueckuii 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKHUX 9 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHCCKHE PeaKiiiH 19 1 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTAILIbT 3 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pasznen 3. Xumus u :Ku3HbL
31 MeTobl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosmuecTBo yacos Hara KoppekTnp  JiexTpoHHbIe HM(ppPOBBIE
- Tema ypoka H3y4YeH OBKa o0pa3oBaTte/ibHbIC
n/n Bcero KP np
usi pecypcbl
[Ipenmer 1 3HaUY€HNE OPraHUYECKON
1 XUMUH, TIPEJICTABIICHUE O MHOTO00pa3ru 1 bubmorexa LOK
> TTPEA . p https://m.eds00.ru/3686e6f5
OpPraHUYECKUX COCAMHCHUN
DIEeKTPOHHOE CTPOEHHUE aToMa yriiepoaa
5 (ocHOBHOE U BO30YXAEHHOE COCTOSIHHUS). 1 bubmmoreka [JOK
BanenTHbIe BO3MOXHOCTH aToMa https://m.edsoo.ru/Oce6fd4c
yriepoja
XuMUYecKas CBSI3b B OPraHUIEeCKHIX
3 COCTMHECHMAX. MexaHu3Mbl 00pa30BaHMS 1 bubnunoreka LIOK
KOBQJIEHTHOH CBsI3H, CIOCOOBI Pa3phiBa https://m.eds00.ru/8d39f5c8
CBsI3eU
4 Teopus cTpoeHUS OpraHUYECKUX 1 bubmmnoreka HOK
coenunennii A. M. byrieposa https://m.edso00.ru/9e595ch8
Buner m3oMepun: CTpyKkTypHas,
5 MIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 bubmuoteka [IOK
3¢ PeKTHI B MOJIEKYyIaX OPTaHMYECKUX https://m.edsoo.ru/b0e61661
COEMHEHHI
[IpencraBnenne o K1acCUPUKAITUN U
6 cyiTeMaTquCKasI HOMeHK(Jb;aT a 1 bubmmorexa [IOK
P https://m.edsoo.ru/c212dd21
(IJUPAC) oprann4eckux BEIIECTB
7 Knaccudukanus peakuuii B 1 bu6muoreka [JOK

OpFaHHQCCKOﬁ XUMHHU

https://m.edsoo.ru/ba5706aa
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Cucremaruzanuys u 00001LIEHUE 3HAHUM

bubnunorexa LIOK

8
10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHH psifl, 001ast
9 (dbopMyIia, HOMEHKIIaTypa U H30MEpus, bubnmnoreka HOK
3JIEKTPOHHOE U NMPOCTPAHCTBEHHOE https://m.edso0.ru/25a14636
CTPOEHUE MOJIEKYJI
10 du3nvecKknue U XUMUYECKHE CBOMCTBA bubmuorexa [IOK
aJIKaHOB https://m.eds00.ru/3137711c
Haxosk/ieHne aakaHoB B PUPOJIE.
11 CnocoObl TTOTyYeHHS U IT I:/11\/1peHelele bubmorexa HOK
ya P https://m.edsoo.ru/259b0a5b
AJIKaHOB
[uknoankansl: oomast popmyna,
HOMEHKJIaTypa U U30Mepus,
12 0COOCHHOCTH CTPOCHUS U XUMHYECKHX bubmorexa OK
N p https://m.eds00.ru/156730d2
CBOWMCTB, CIIOCOOBI IOJTyYEHUS U
MIPUMEHEHHE
Pemenne pacu€THbIX 3a1a4 Ha
oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI
13 OpPraHUYECKOr0 BEIECTBA I10 MACCOBBIM bubmmnoreka HOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOASIINX B https://m.edsoo.ru/bf84d8eb
ero cocran. CucreMaTru3anus u
00001IeHre 3HaHUH 10 TEME
AJIKEHBI: TOMOJIOTHYECKU psijl, oOmas
opMyJia, HOMEHKJIaTypa, DJIEKTPOHHOE
14 1(/11) np o}cIT AQHCTBEHHOE ZE OCHUE I\I/)IOJ'ICI( | bubmorexa [TOK
pOCIp P v https://m.edso00.ru/273b0ale
CTpyKTypHas 1 IMC-TPAHC-U30MEPUs
aJKCHOB
15 Du3nvecKkrue 1 XUMHUYECKHE CBOMCTBA but6mmoreka [IOK

ankeHoB. [IpaBuno MapkoBHMKOBa

https://m.edsoo.ru/21069ccd
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CriocoObl mosTy4eHHs 1 IPUMEHEHNE

bubnunorexa LIOK

16
QJIKCHOB https://m.edso00.ru/665dc058
[Tpaktuyeckas padora Ne 1 o teme
17 "[Tonyuenue sTuICHA U U3yUYEHUE €T0 bubmmorexa [JOK
2LyHe i https://m.eds00.ru/0941eeds
CBOWCTB
Pemenue pacuéTHpIX 3a7a4 Ha
18 oTmpeIeIICHUE MOJICKYJIIPHON (OPMYITBI bubmorexa LOK
pedl Yp Py https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIIESCTBA
AJKaZMeHbl: CONPSKEHHBIE,
19 M30JIMPOBaHHBIC, KyMYJITMPOBAHHbBIC bubmmorexa [IOK
P > KYMyZp ) https://m.eds00.ru/04298c0a
Oco0OeHHOCTH AIIEKTPOHHOTO CTPOCHHS
20 XUMHYECKUE CBOMCTBA COMPSIKEHHBIX bubmmoreka [JOK
JMEHOB https://m.edsoo.ru/e561253d
91 CriocoObl MoTy4eHus1 U IPUMEHEHNE bubnnorexa [JOK
aJIKaJIEeHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHUECKUN psifI, oO1ast
99 ¢bopmyna, HOMEHKIATypa, NEKTPOHHOE bubmuoteka [IOK
U IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL, https://m.edsoo.ru/68b6cc4c
¢u3nueckue cBoiicTBa
23 XHUMHYECKUE CBOMCTBA aTKUHOB bubmmorexa [TOK
https://m.edso0.ru/23493a93
24 KauecTBeHHbIE peaklii Ha TPOMHYIO bubnnorexa [JOK
CBA3b https://m.edsoo.ru/7b1c48da
o5 CriocoObI TOTy4eHUsT U IPUMEHEHNE bubnuotexa [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anay: pacy€rsl IO ypaBHEHUIO bubmuortexa [IOK
26 .
XAMUYECKON PEAKIINT https://m.edsoo.ru/5db8e526
27 CucremaTu3aius 1 0000IIeHNEe 3HAHUI
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10 TEMEC

ApeHBI: TOMOJIOTHYECKUI Psifl, 001Iast
¢dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE

bu6nmoreka [IOK

28 Y MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
pocTp P 4 https://m.eds00.ru/a92a7094
OeH30I1a ¥ TOJIyou1a, UX (PU3UIECKue
CBOICTBA
29 XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH bubmuorexa [IOK
3aMeILeHUs https://m.edsoo.ru/a44alaed
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUU
30 MIPUCOSANHEHUSI, OKUCIIEHHE TOMOJIOTOB bubmorexa LIOK
P ’ https://m.edsoo.ru/a44alaed
OcH301a
31 OCO00CHHOCTH XUMHUYECKHX CBOWCTB bubnuorexa [{OK
CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 Ha
32 OTIpeIeNICHUE MOJICKYIIPHOU (HOPMYITBI bubmmorexa [JOK
pel YIp pMYy https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIECTBA
33 CriocoOsl MosTyueHus: U IpUMEHEHUE bubnnorexa [JOK
apeHoB https://m.eds00.ru/6f717d09
34 I'eneTnyeckas CBA3b MEKIY
Pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOIOB
Pacuéthl Mo ypaBHEHUSM XHMHUYECKUX
35 peaknuii. CucrtemMaTu3amus u
0000111eHIE 3HAHUM 10 TEME
36 [Tpuponusiii ra3. [lonytHsle HeTAHBIE
ra3sl
37 KameHHBII1 yrosib 1 NpoIyKThl €r0 bu6muoreka [JOK
nepepaboTKu https://m.edso0.ru/69b3398b
38 Hed b u ciocoObI €€ epepaboTKy. bu6mmroreka [JOK
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[TpumMeHeHne TPOIYKTOB epepadoTKU
HedtH

https://m.edsoo0.ru/21f9de78

['enernueckas cBs3b MEKIY

39
Pa3TMYHBIMH KJIACCAMU YTJIEBOJOPOJIOB
["anoreHonpon3BOAHbBIE YTIIEBOAOPOIOB:
40 KT OHH(I))C CT OeHI/IC'yreaKHI/II/I ’ bubmorexa LOK
P P P https://m.edso00.ru/82b4d759
3aMeleHus TajoreHa
[eiicTBue menoyei Ha
41 raJloreHIpor3BoIHbIE. B3anmoeiicTpue
JIUTaJIOTEHAIKAHOB C MAarHUEM U IIHHKOM
42 Cucremaru3anus 1 0000IICHUE 3HAHUM bubnuorexa [{OK
o pazzaeny "Yriaerogopoast"” https://m.edso00.ru/20e89f22
43 KoHnTtposbHas paboTta mo teme bubnnoreka [JOK
"VYrneBomopoasr" https://m.eds00.ru/95c9e298
[IpenenpHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psil, oOriast popmyna,
44 CTPOEHHE MOJIEK JII) H30Me I/I}I(b e bubmmorexa [TOK
P b P, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccupukamus,
¢u3nueckue cBoiicTBa
45 XHWMHUUYECKUE CBOMCTBA IIPEAEIBHBIX bubmmnoreka HOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
CrniocoOsl MoNTyueHus: U IpUMEHEHUE bubmorexa HOK
46 O HOATOMHEX CIIHDTOR https://m.eds00.ru/4841000000
s P 00000
[TpocTeie 3¢UpBI: HOMEHKIIATYpa U
47 I/I3IZ)Me ust ((1))0(1:6CHHOCTI/I (1)H3zzecxnx " bubmmorexa LIOK
pHd, . https://m.edsoo.ru/c2c788b2
XUMHYECKHX CBOWCTB
48 MHoOroaTtoMHbIE€ CIIUPTBHI: bubmuoteka [IOK
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OTUJICHIJIMKOJIb U TTIMICPHUH, UX
(bI/IBI/I‘IeCKI/Ie 1 XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/ee4d84aa

CriocoObl osTy4yeHHs U IPUMEHEHNE bubnnoreka [JOK
49
MHOI'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
@DeHOoII: CTPOCHUE MOJIEKYJIbI,
50 (dbuzmveckue cBoicTBa. TOKCHUYHOCTh bubmmorexa [JOK
' https://m.edsoo.ru/2ce726f8
(dhenona
bu6nmoreka [IOK
51 X i
MMIHCCKHE CBOHCTBA herona https://m.edsoo.ru/037ca5f9
59 CrniocoOsl MoTyueHus: U IpUMEHEHUE bubmmoreka [JOK
(dbeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2. Pemenue
53 IKCIIEPUMEHTAIBLHBIX 33724 110 TeMe bubmorexa LIOK
" P \ https://m.edsoo.ru/fd0ced09
CrupTsl u HEeHOIBI
54 Cucremaru3anus 1 0000IICHUE 3HAHUH bubnuoreka [{OK
10 TEME https://m.edsoo.ru/1810ch9b
AJBAETHABI U KETOHBI: 3JIEKTPOHHOE
55 CTpOeHHE KapOOHUIBLHOU TPYTIIHI; bubnmnorexa [JOK
rOMOJIOTHUYECKHE psijibl, 00mias opmyia, https://m.edsoo.ru/b139beaa
M30MEpHsl © HOMEHKJIATypa
56 AJbaeTUAbl U KETOHBI: (PU3NYECKUE bubmmoteka IIOK
CBOMCTBA; pEaKkLMK IPUCOCIUHEHNUS https://m.edsoo.ru/c887425c
57 Peakumu okHCIIEHUS M KQUECTBEHHbBIE bubnuotexa [JOK
peaKurH alIbIETUIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoOslI MONTy4eHUs aIbJICTHIOB U bubmmoreka [JOK
KETOHOB https://m.edsoo.ru/520d1c51
59 OIHOOCHOBHBIE TIPEIETbHbIE bubnuotexa [JOK

Kap6OHOBBIC KHUCJIOTHI, 0COOEHHOCTHU

https://m.edsoo.ru/fec0b113
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CTPOCHUSA UX MOJICKYJI

60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnmnoreka HOK
KHCJIOT, UX (pu3nyecKue CBOMCTBa https://m.edsoo.ru/700cc87b
61 XHUMHUYECKUE CBOMCTBA IIPEAEIBbHBIX bubmmoreka [JOK
OJITHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edso0.ru/40e6e0e9
OcobeHHOCTH CBOMCTB MypaBbUHON
62 KHCIOTE. MHOTOOOpa3ue KapOOHOBHIX bubmorexa HOK
' p p https://m.edsoo.ru/bb31be71
KHCIIOT
OCoOEHHOCTH CBOWCTB: HEMPEACIIbHBIX H
apoMaTHYeCKUX KapOOHOBBIX,
63 TUKapOOHOBBIX, THIPOKCHKAPOOHOBBIX bubmorexa HOK
p - THAD P https://m.eds00.ru/83a08773
kuciot. [IpencraBuTenu BRICIIAX
KapOOHOBBIX KHUCIOT
64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX bubnuoreka [IOK
KHUCJIOT https://m.edso0.ru/0d162d9d
65 CrniocoOsl MoNTyueHus: U IpUMEHEHUE bubmuoreka [IOK
KapOOHOBBIX KUCIIOT https://m.edso0.ru/7c065¢9d
CrnoxHbie 2(UPBI: TOMOJIOTHYECKUH PS/I,
66 obmiast popmyria, U30MEpHs | bubmiorexa LOK
VYA, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dusnueckne U XUMUYECKHE CBOMCTBA bubnmorexa LIOK
a¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THpIxX 3a1a4: 110
68 YpaBHEHHUIO XUMHYECKON peakinu, Ha
ompeieJIeHUE MOJISKYISIPHON (OPMYITBI
OpPraHHYECKOTO BEIIEeCTBA
69 ITpakTuyeckas padora Ne 3. Pemenue bu6muoreka [JOK

OKCIICPUMCHTAJIbHBIX 3a/la4d IO TCME

https://m.edso0.ru/486671fb
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"Kap6oHoBbIe KHCIOTHI. C10XKHbBIE
a¢upsr"

XKupsr: crpoenue, pundeckue u

bu6numoreka [IOK

70
XMMHUYECKHE CBOICTBA (TMAPOIIU3) https://m.edsoo.ru/al19c5b98
OcoOEeHHOCTH CBOWCTB JKUPOB,
71 coJiepKalliX OCTaTKUA HETIPEACIIbHBIX bubmorexa LOK
AP pedt https://m.eds00.ru/b0331922
KUPHBIX KUCITOT. JKUPBI B IPUPOIE
Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
79 KHUCJIOT, X Motoliee aercrue. [lonarue bubnnorexa [IOK
0 CUHTETHUYECKHUX MOIOIIMX CPEJICTBAX https://m.edso00.ru/3c566565
(CMCO)
I'eHeTHYeCKas CBSI3b YIIIEBOJOPOIOB H
73 KHCJIOPOJICOIePXKA IZ)l; 0 FaHI/II‘)IeCKI/IX bubmmorexa [IOK
poOACOACPHall P https://m.eds00.ru/56790c96
BEILICCTB
72 Pacuéthel Mo ypaBHEHUSM XUMHUYECKUX
peakuuii
75 Cucremaru3anusi 1 0000IICHUE 3HAHUIA bubnuoreka [{OK
10 TEME https://m.edsoo.ru/f8eaf2eb
OO01as xapakTepUCTUKA YITIEBOIOB U
76 Knaccnq)mrza I/Iﬂp JIEBO le; (MoHO-, TH- bubmorexa LIOK
sy A & https://m.edsoo.ru/7a9693al
Y TIOJTUCaXapu/ibl)
77 Mounocaxapuzpl: (pu3nuecKrue CBocTBa bubnmnoreka HOK
Y HaXOXJEHUE B IPUPOJIE https://m.edsoo.ru/b4bdda2d
78 IIpumeHeHue TI0KO03bl, €€ 3HaUEHUE B bubmuortexa [IOK
JKHU3HEAEATETPHOCTH OPTaHU3MA https://m.edsoo.ru/5e61122d
HcaxapHibl: caxaposa, MajJbTo3a 1
A P P but6mmoreka [IOK
79 nakto3a. Haxoxnenue B npupoe u

MNPUMCHCHUC IUCAXaprua0B

https://m.edsoo.ru/eb0384e7
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[Tonucaxapuael: cTpoeHUE

80 MaKpOMOJICKYJI, (GPU3NIECKHUE U bubmmorexa [JOK
P YL, @ https://m.eds00.ru/72a04508
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
bubnunorexa LIOK
81 [TonsiTHe 006 UCKYCCTBEHHBIX BOJIOKHAX
4 https://m.eds00.ru/6216e766
Pemrenne pacueTHsIX 3a1a4 Ha
82 OTIpe/IeTICHUE JI0JIA BBIXO/A MTPOTYKTa bubmmorexa [JOK
p POAYK https://m.edsoo.ru/7fde47ef
peaKiuu OT TEOPETUUECKH BOZMOKHOTO
Cucremaru3anus 1 0000IICHUE 3HAHUH bubnuoreka [{OK
83
110 pasjeiry https://m.eds00.ru/08d4364c
KonTponbnas pabora no teme
84 "Kucnopoacoaepxaiue opraHndeckue bubmmorexa [JOK
poa " ACPAATIE Op https://m.eds00.ru/42c6678e
COCITUHEHUS
AMUHBIL: K1accu(UKalus, CTpOCHHE
85 MOJIeKYJI, o0mas Gopmyiia, nsoMepus bubmmorexa [JOK
ya, oot pMY I8, ? ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (U3NUYECKUE CBOWCTBA
86 XUMHYECKHE CBOMCTBA anr(paTHIECKUX bubmuoreka [IOK
aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOCHUE aHIIIMHA,
87 0COOEHHOCTH XUMHYECKHX CBOWUCTB brbmmorexa [TOK
https://m.edsoo.ru/39cd21f1
aHWINHA
88 CriocoOsl MoNTyueHus: U IPUMEHEHUE bubnnorexa [JOK
ann(paTHUECKUX aMHUHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKIJIATYpa U
89 nu3zomepusi, puznyeckue cBoicTBa. bu6muoreka [JOK
OTtnenpHBIE IPEICTABUTENN O https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
90 XUMHYECKHE CBOMCTBA aMUHOKHCIIOT, X bubnuotexa [JOK
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OHOJIOTHYECKOE 3HAUCHHE aMUHOKHUCIIOT.
Cunte3 u THAPOJIN3 IIEIITUA0B

https://m.edsoo.ru/77df705a

01 benku kak npupoaHbIE OJIUMEDPHI; bubnnoreka [JOK
CTPYKTYpPBI OCJIKOB https://m.edsoo.ru/429e9899
N bu6nmoreka [IOK
92 XMMUHECKHe CBOHCTBA GenKoB https://m.edso00.ru/6237306d
A3oTconepskaliye reTepoluKInIecKue
93 COGILI/IH:HEIH. HyKJ'IeI/IH(I))BBIe KHCJIOTHI: Bubmaorexa ITOK
https://m.edsoo.ru/521d1431
COCTaB, CTPOEHUE U OMOJIOTUYECKAS POJIb
[IpakTuueckas pabora Ne 4. Pemenue
04 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
"A30TcoAepKallre OpraHu4ecKue https://m.edsoo.ru/8e3c02d1
coenuueHnsa"
[IpakTuueckas pabora Ne 5. Pemenue
95 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe bubmmoreka [JOK
"Pacrio3HaBaHuE€ OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
COEIMHEHMIT"
KonTponbHas padbota no teme
96 "A30TcoaepKalue OpraHnuecKue bubnmorexa IOK
| https://m.edsoo.ru/ce561bc?
COEJIMHEHUS
OcHOBHBIE TTOHATHUSI XUMUHU
97 BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U bubmmnoreka HOK
METO/Ibl UX CUHTE3a —IIOJUMEPHU3ALINS U https://m.edsoo.ru/7aa63ebd
MOJIMKOHACHC AU
08 IInacTmaccel. YTunuzanus u bubnunorexa LIOK
nepepadoTKa MIacTUKa https://m.edsoo.ru/82242e0f
99 DnacToMepbl: HaTypalbHbBIN bubnmnorexa [JOK

CUHTCTUYCCKUC KAYTYKH. Pe3una

https://m.edso0.ru/246103ec
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BonoxkHa: HaTypanbHBbIE, Bu6 LIOK
noInoTeKa

100 . 1
HCKYCCTBEHHbIE, CHHTETUYECKHE https://m.eds0o.ru/5963a601

HOJ'II/IMepBI CIICUaJIbHOI'O Ha3HAYCHUA

[TpakTuyeckas padora Ne 6. Pemenue

bubmmorexa LIOK
101 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1 1 1

https://m.edsoo.ru/3aebd77a

"Pacrio3zHaBaHue miracTMacc U BOJIOKOH"

O0001IeHre U cUcTeEMaTU3aUs
bu6nuoreka [IOK

102 1
0 H3YHCHHOTO MaTepHaiIa 1o TeMe https://m.edsoo.ru/6a22ble8

"BbICOKOMOIEKYJISIPHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 3 0



https://m.edsoo.ru/5963a601
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https://m.edsoo.ru/6a22b1e8

11 KJIACC

KoJunyecTBO 4acoB Kopp JIeKTPOHHbIE
Ne flara eKTH undgposbie
Tema ypoka U3Y4YeHH
n/n Bcero KP P POBK oOpa3oBaTe/ibHbIE
" a pecypcsbl

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 bubnnoreka [HOK
a5eMeHT. M30Toms! https://m.edsoo.ru/59c112ee

5 CrtpoeHue 3JIeKTPOHHBIX 000JI04YEK aTOMOB, 1 bubnnorexa [HOK
KBaHTOBBIE UnCia https://m.edsoo.ru/b4d9fffa

3 Knaccudukanus XuMHU9ecKuX JIeMEHTOB (S-, 1 bubnuoreka [IOK
p-, d-, f-a;1eMeHTHI) https://m.edsoo.ru/61294af9

4 Pacrnipenienenuie 31eKTpOHOB 110 ATOMHBIM 1 bubnnoreka [JOK
opOuTaIIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOHPUTYpAIIUU aTOMOB

5 BHeMeIIjI)TOB B OCHOEI){ON}ITI)/I BO30YXJIEHHOM 1 bubnuorexa LIOK

https://m.eds00.ru/8149e846

COCTOSIHUH

6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 bubnmnoreka [JOK
DNeKTPOOTPUIIATETFHOCTh https://m.edso0o.ru/a0764b24
[Tepuonnueckuii 3akoH u I[lepuoanueckas

7 CHCTeMa XUMHYeCKuX dnemMeHToB /. 1. 1 bu6nmoreka [IOK
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH https://m.eds00.ru/16957c01
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB

3 XUMHYECKHUX DJIEMEHTOB U 00pa3yeMbIX HMH 1 bubnmoreka [JOK
IPOCTBIX U CIIOXKHBIX BELIECTB [0 IPYyIIIaM U https://m.edso00.ru/f8468927
Tepuoiam

9 Cucremaru3anus U 0000IICHUE 3HAHUM 10 1 bubmuorexa [JOK
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TEMC

https://m.edsoo.ru/8fad2942

Bunnl xumuueckoii cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOW CBSI3H.

bu6mmoreka [IOK

10
Bonoponnas cBA3p. MexMOIIEKyIIsIpHBIE https://m.edsoo.ru/5a8072af
B3aUMOJICVCTBHUS
BaneHTHOCTP U BaJIeHTHBIE BOZMOXKHOCTH
11 aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI bubmmorexa [JOK
' P PYELIP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
12 [IpencraBieHus 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MoneKyasspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHMS. THIIbI bubnnorexa [HOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIECTB
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bubnnoreka [JOK
[IpeacraBnenue 0 KOJUIOUIHBIX PaCTBOPAX https://m.edsoo.ru/da2c70e4
HcTunHbIe pacTBOPHI: HACHIIIIEHHBIE U
15 HEHACBIIICHHbIE, PACTBOPUMOCTh bubmmorexa [JOK
> P P : https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoOsbI BEIpaKEHUST KOHIICHTPAIIUU bubnuotexa [JOK
pacTBOpOB https://m.eds00.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM TTOHSATUH
17 ""MaccoBas q0JIsI PacCTBOPEHHOIO BemecTsa” bubmmorexa LOK
| P P . ’ https://m.edsoo.ru/785e0ab4
MOJIIpHasi KOHIICHTPAITHs
18 Krnaccudukanus u HoMeHKIaTypa bubmuorexa [IOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cuctemaru3zanus 1 00001IeHNE 3HAHUH 110 bubnnorexa [JOK

TEMC

https://m.edsoo.ru/8d2c6a3a
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KonrponsHas padora o temam "Crpoenue
atoma. [leproauueckuii 3aKOH U

bubmuorexa [JOK
20 [Tepuoanueckas cucTeMa XMMHUYECKUX
. https://m.edsoo.ru/70a60aa4
anemenTtoB JI. 1. Menaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”
Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKON U OpraHN4eCcKON XUMHUU.
21 3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH bubmmorexa LIOK
p ’ https://m.eds00.ru/6335cdd2
COXPAHEHHUS U TPEBPAIICHUS SHEPTUU MPU
XUMHUYECKUX PeaKIHIX
99 TernoBbie 3P HEKTH XUMUYECKAX PEAKIIHIA. bubnnorexa [HOK
TepMoxuMuyeckue ypaBHEHUs https://m.edsoo.ru/d1db86da
93 Bbruncnenus no ypaBHEHUSIM XUMHUECKHUX bubnuoreka [IOK
peaKkuui ¥ TepMOXMMHUYECKUM YPAaBHEHUAM https://m.eds00.ru/87b13954
CKOpOCTh XMMHUYECKOU peakinu, eé
24 3aBHCUMOCTH OT Pa3IHyuHbIX (PaKTOPOB.
Karanu3s n xaTanu3aTopbl
25 ["'oMOreHHbIe U TeTepOreHHbIE PeaKIu
[IpakTuueckas padbora Ne 1 o Teme
26 "BnusiHue pa3nnyHbIX PaKTOPOB Ha CKOPOCTh bubmmorexa LIOK
pu " P P https://m.edsoo.ru/1facaldl
XUMHAYECKON peaKIiuu
97 OOpaTtumbie U HEOOpATUMBIE PEAKIIUU. bubnunoreka [JOK
XHUMHUUYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
IIpakTuyeckas padora Ne 2 o Teme
28 "BausiHue pa3nuyHbIX (GaKTOpPOB Ha bubmmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHHE XUMUYECKOTO PaBHOBECHS
29 OnektponuTrdeckas aucconuanusi. CuiabHbIe bubnuorexa [JOK

1 ciabpie AMeKTpoauThl. CTeneHb

https://m.edsoo.ru/5f766bdf
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JUucconranumn

HNonnoe npousseaeHue Boapl. Cpeaa BOIHBIX

bu6mmoreka [IOK
.B i H
30 pactBopoB. Bogopoauslii mokazarens (pH) https://m.edsoo.ru/3966¢a89
pacTtBopa
31 I'maponus coneid. Peakium, npoTekaromue B bubnmoreka [JOK
pacTBOpax 3JIEKTPOJIUTOB https://m.edso00.ru/09d5a9bd
[IpakTuyeckas padora Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUU B PACTBOPAX bubmorexa LIOK
']? B P P https://m.edso0.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTENTEHO-BOCCTAHOBUTEIIHHBIC
33 eaKuu. BakHeWIne OKHCITUTEIN U bubmmorexa [JOK
peariuti. https://m.eds00.ru/56226060
BOCCTAaHOBUTEIIH
34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-HOHHOT0) bubnnoreka [JOK
Oananca https://m.edsoo.ru/fb691387
35 DIEeKTpOIN3 PACTBOPOB U PACILIABOB bubnuorexa [JOK
BEILIECTB https://m.edso00.ru/93fh97d2
36 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmorexa [OK
atp https://m.edso00.ru/5a859d16
37 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmorexa [OK
&P https://m.edsoo.ru/5afa265d
38 CucremaTu3aius 1 0000IIeHNe 3HAHUH IO bubnuotexa [JOK
TeMe " XHUMHUUYECKUE PEaKIUH" https://m.edso0o.ru/c161eb85
Kontponbras padota mo teme "Xumudeckue bubnmoreka [JOK
39
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenue Hemeramios B [lepuoanueckoit
40 cUCTEME XUMHUYECKUX 31eMeHToB . 1. bubnmoreka [JOK

MenieneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. PU3MUECKUE CBOIICTBa HEMETAIIJIOB

https://m.edsoo.ru/8ca2dcad
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41 Annotponusi HeMeTaIoB (Ha IpUMeEpe bubnmoreka [JOK
KHCJIOpoJia, cepbl, hocdopa u yriepoia) https://m.edsoo.ru/ef92c91c
42 Bogopon: nonmyuenue, pusndeckue u bubnunoreka [HOK
XMMHYECKHE CBOMCTBA. [ 'napuibl https://m.edsoo.ru/0aa8f613
["anorensl: HaXOXIEHHUE B IPUPOJIE, CIIOCOODI
43 MoTydeHus1, GU3NICCKUE U XUMUICCKHE bubmorexa LHOK
E]q ’ https://m.edsoo.ru/4e223795
CBOICTBa
l"anorenoBonopoabl. Baxkneiue
44 KHCJIOPOJICOACPIKAIINE COCTUHCHUS bubmorexa LHOK
PONCOACPHATR A https://m.eds00.ru/6b3255e6
raJloreHoB
JlabGopaTopHbIe B MPOMBIIIICHHBIE CTIOCOOBI
45 noyty4deHusi rajioreHoB. [I[pumenenue bubmorexa LHOK
i P . https://m.edsoo.ru/6971aca4
TaJIOTeHOB M UX COCIUHEHUIA
[IpaxTuueckas padora Ne 4. Pemenue
46 IKCIIEPUMEHTAIBLHBIX 33724 110 TeMe bubmmorexa [JOK
" P " A https://m.edsoo.ru/8b26fecd
lManorenst
Kucnopon: naboparopHblie U MPOMBIIIITICHHbIE
47 CrocoObI MOMy4YeHUs, PU3NIECKUE U bubnmnoreka [JOK
xumuueckue cBoiictBa. O30H. [Ipumenenue https://m.edsoo.ru/c8abc36a
KHCIIOpOJIa U 030HA
bu6nmoreka [JOK
48 O
KCHJIBT H TICPOKCHIBT https://m.edsoo.ru/5c8816a0
49 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmmorexa [JOK
Aap https://m.eds00.ru/2b6d8bab
Cepa: HaXOXKJICHUE B PUPOJIE, CITOCOOBI
50 HOJI': CHHUSI (i)lmnqecm/l:e E XHI/IMI/IT-IGCKI/Ie bubmmorexa LIOK
E]q ’ https://m.edsoo.ru/46afael6
CBOWCTBa
51 CepoBoniopof, cynbhuabt bubnuorexa [IOK
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Kucnoposconepxaiiue COeIMHEHUS CEPBI.

https://m.edsoo.ru/7c875999
bubmuorexa [JOK

52
OcoOEeHHOCTH CBOWCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
[Tpaktuyeckas padora Ne 5. Pemenue
53 SKCIIEPUMEHTAIbHBIX 3a1a4 1o Teme "Cepa u bubmmorexa LOK
< P | A P https://m.edsoo.ru/0Oafb05e4
e¢ CoeTMHEeHUs
A3OT: HaXOXkJIeHUE B PUPOJIE, CIIOCOOBI
54 MoTy4eHus1, GU3NIECKUE U XUMUICCKHE bubmorexa LHOK
Eﬂl ’ https://m.edsoo.ru/badd2255
CBOMCTBA. AMMUAK, HUTPH/IBI
55 Kucnopoaconepxaiiue coefuHEHHS a30Ta. bu6mmoreka [IOK
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI https://m.edsoo.ru/e2965afe
56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. bubnnorexa [HOK
A30THBIE y10OpEeHUs https://m.eds00.ru/129f5059
dochop: HaxXOKICHHUE B IPUPOJIE, CIIOCOODI
dop 8 PHPOA bubmuorexa [JOK
S7 MoJTy4YeHHs, GU3NIECKUE U XUMHUYECKHUE
N https://m.edsoo.ru/9a6b43ec
cBoiicTBa. @ochunpl u pochun
58 Oxcunsl hocdopa, pochopcoaepxarine bubmmoreka [JOK
kucaoThl. Comu pochopHOit KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue ocdopa u ero coeTMHEHUH. bubnnoreka [JOK
dochopubie ynoOpeHus https://m.edsoo.ru/a218070a
[IpakTuueckas padora Ne 6. Pemenue
60 IKCIIEPUMEHTAIBHBIX 33134 10 TeMe "A30T 1 bubmmorexa [JOK
P g https://m.edso00.ru/8175ac3f
dbocdop u ux coenuHeHUs "
Yrinepos: HaxoXJIeHUE B PUPOJIE,
61 annoi3 (f[nHHe Moﬂ nduka En'p(bi:mqecxne u bubmmorexa LIOK
p vﬂ T https://m.edso0o.ru/1eb19f9e
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
62 Oxcun yriepoaa(ll), okcun yrnepona(1V), bubnuotexa [JOK

YroJibHas KMCJIOTa U e€ cou

https://m.edsoo.ru/dba58adf
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bubmuorexa [JOK

63 P
CLLICHHE 3A1aT PEIIMHHEIX THIIOB https://m.eds00.ru/6029b609
Kpemuuii: HaxoKIeHHE B IPUPOIE, CIIOCOOBI
64 H(I))J'I eHUS (1)I/I3I/Ifliecmzle u Eﬂffnﬁiemm bubmmorexa [JOK
YACHHA, https://m.eds00.ru/143558ab
CBOICTBa
65 Oxkcua kpemuus(1V), kpeMHueBast KUCIOTa, bubnmoreka [JOK
CUJIMKATBI https://m.edso00.ru/3170e7bl
. bu6mmoreka [IOK
[IpuMeHeHne KpeMHUS U €T0 COeIMHEHUH.
66 C https://m.edsoo.ru/393cdac0
TERIIO, CTO TIOTYHCHHE, B CTelIa https://m.edsoo.ru/5823cefb
67 Pemenue 3amau pa3nuvHbIX TUIIOB bubmmorexa [JOK
AP https://m.edsoo.ru/b624f801
68 CucremaTu3anus 1 0000I1IeHNe 3HAHUH IO bubnnoreka [JOK
teme "Hemeramnsr" https://m.edso0.ru/6e864db5
bubmuorexa [JOK
69 K 0 "H "
OHTpOJIbHAs paboTa no Teme "Hemeramsl httos://m.edsoo.ru/d0AB4CT6
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, bubnnorexka [JOK
KOPPEKIHs OINO0K https://m.edsoo.ru/2b7e9510
[Tonoxenne meramios B [lepuognyeckoin
CUCTEME XMMHUYECKHUX AJIEMEHTOB. bu6mmoreka [IOK
71
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX https://m.eds00.ru/9839c16¢c
000JI104€K aTOMOB METaJLIIOB
79 OO6mue Gpuznueckre CBOMCTBA METAILIOB. bubnuotexa [JOK
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE https://m.edsoo.ru/51dac9d3
bubmuoreka [JOK
73 C .K
fLIIABHL METAILIOB. TOPPOSHA METAILIOB https://m.eds00.ru/42b872e3
74 Pemrenne 3ama4 pa3nuyHbIX TUIIOB bubmmorexa [OK

https://m.edsoo.ru/e3de37b6
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DNEKTPOXUMHYECKUN Psiji HAPSHKEHUI

75 MeTauioB. O0IIMe CIOCOOBI MOTYYEHUS bubnnorexa [IOK
https://m.edsoo.ru/94eb377a

METaJIJIOB
OO0mmas xapakrepucTuka metamioB |A-
rpynusl [leppoaudyeckoi cucTemMsl

76 XUMHUYECKUX ieMeHToB. Hatpuii u kanuii: bubnmoreka [JOK
noydeHue, Gu3nIecKue 1 XUMHICCKUE https://m.edsoo.ru/e12c26b3
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COEIUHEHNN
Oo6mas xapakrepuctuka MetamioB [1A-
rpynisl [lepruoaudyeckoi cuctemsl

77 XUMHUYECKUX JIEMEHTOB. MarHuii u KajubLUn: bubnuorexa [JOK
noJiyuyeHue, GU3nYecKue 1 XUMUIECKHe https://m.edsoo.ru/7c3e49c0
CBOMCTBA, MPUMEHEHHE POCTHIX BEIIECTB U
UX COEIMHEHUU

78 JXKeéctkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHuUs bubnuorexa LIOK

https://m.edsoo.ru/c74bfae9

79 AnroMHUHUI: TonydeHue, Gpuzndeckue u bubnnoreka [JOK
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AMpoTepHbIe CBOMCTBA OKCHIA U

80 TUJPOKCH]IA ATFOMUHHS, bu6mmorexa [IOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edso0.ru/5d12d318
IIPUMEHEHNE

81 Pemenue 3ana4 pa3nuyHbIX TUIIOB
[IpakTuueckas padborta Ne 7. Pemenue

82 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME bubmmorexa LIOK
" " https://m.edsoo.ru/27a4af43

MerTalsl TIaBHBIX TOATPYIIT
83 OO6mr1ast XapaKTeprUCTHKA METAJIJIOB TTOOOYHBIX bubnuorexa [JOK

nonrpynn (b-rpynmn) ITeproanueckoit

https://m.eds00.ru/610d7431
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CHUCTEMBI XUMHNYCCKHUX 3JICMCHTOB

dusndyeckre ¥ XMMHUUECKHE CBOMCTBA XpoMa

bu6mmoreka [IOK

84
U €0 COCIMHEHUM, UX PUMEHEHUE https://m.edsoo.ru/9911bef3
Baxuerive coeMHEHUs Maprasiia.
85 IlepmaHranat Kajaus, €ro OKHCIUTEIbHEIE bubmorexa [IOK
pv ’ https://m.eds00.ru/039d69c8
CBOMCTBa
du3znueckue U XMMHYECKHE CBOMCTRA JKele3a
86 U ero coenuHeHui. [lonydenue u bubmorexa [IOK
g ) i https://m.edsoo.ru/1b7f8741
MIPUMEHEHHE CILJIABOB XKeje3a
87 du3nYecKre U XMMUYECKHUEe CBOMCTBA MEJIU U bubmuorexa [JOK
€€ COCIMHEHM, UX TPUMEHECHHE https://m.edsoo.ru/2bc0f954
dusnyeckre 1 XUMHUYECKHE CBOMCTBA [IMHKA
88 H €70 COEIUHEHUN, NX IPUMEHEHHE bubmorexa LIOK
a ’ p ) https://m.edsoo.ru/b1f2beal
' IpOKCOKOMITIICKCHI ITUHKA
[IpakTuueckas paborta Ne 8. Pemenue
bu6mmorexa [IOK
89 AKCIIEPUMEHTATBHBIX 3a7a4 110 TeMe
" " https://m.edsoo.ru/a6e352ea
MerTainbl TOOOYHBIX MOATPYII
90 Pemrenne 3amad pa3IMyHBIX THIIOB bubmorexa HOK
At p https://m.edsoo.ru/a8b83d83
01 O06o011eHre U cucTeMaTU3alusl U3Y4eHHOTO bubmmorexa [IOK
MaTepuaia 1o reme "Meramibr" https://m.edso00.ru/e91fe975
bu6mmoreka [IOK
92 Kontponsnas padora no teme "MeTasisr"
p p https://m.edsoo0.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThI, bubanoreka [JOK
93
KOPPEKIIHsI OITHO0K https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHuN YCTOWIHBOTO
bu6nmoreka [JOK
94 pa3BHTHSA YelloBeuecTBa. [IoHATHE 0 HAyYHBIX

METOIaX UCCIEIOBAHUS BEIIECTB

https://m.edso0.ru/080felf0
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HaquHe MPUHOMUIIBI OPraHu3aluu
XUMHYECKOI'O IMTPOU3BOJACTBA.

bubmuorexa [JOK

95 1
[TpombInIEHHBIE CITOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BaKHEHIIINX BEIIECTB
XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIEH bubnmoreka [JOK
96 1
Cpedbl U €ro MOCHEACTBUS https://m.edso00.ru/9f11bf51
97 XuUMUA U 3J0POBbE YEIIOBEKA. 1 bubnunoreka [HOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edso00.ru/a6552721
08 Xumust nuiy. Pois XuMuu B o0ecrieueHnu 1 bu6mmoreka [IOK
MUIIEBON OE30ITaCHOCTH https://m.edsoo.ru/1f7b5hd2
99 KocMmeTrnaeckue n map@roMepHBIE CpeACTBa. 1 bubnuotexa [JOK
BbeiToBas xumus https://m.edsoo.ru/da42d5a9
XuMust B CTpOUTENBCTBE. BaxkHeime
100 CTPOUTEIbHBIC M KOHCTPYKIIMOHHBIC 1 bubmorexa HOK
P 124 https://m.eds00.ru/61e69003
MaTepuabl
101 XuMus B CENbCKOM XO3SIMCTBE. 1 bu6mmorexa [IOK
Opranuyeckrie 1 MUHEpaJIbHbIE YA0OpEHHUS https://m.edsoo.ru/fd39587d
102 CucreMmaruzanus 1 00001IeHe 3HAHNUH 110 1 bu6mmorexa [IOK
TeMe https://m.eds00.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

1

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

11

OCHOBOIIOJIAralONINe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, H30TOIIbI,
ANIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-3EeKTPOHHBIC OPOHUTAIIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKasl CBs3b (G- M T-CBs3b, KPATHBIC CBS3U), THOPUIU3ALIUS
aTOMHBIX oOpOuTasiell, KpHUcTalauueckas pewmeérka, MoJb, MOJIIpHas
Macca, MOJSpHbIAE O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTHHHBIE, AMUCIIEPCHBIE CHUCTEMBI), KPUCTAIIOTUAPATHI, YIIIEPOJHBIN
cKkeseT, (yHKIMOHANbHAs TpyIIa, paauKall, U30MEphl, CTPYKTypHas
¢dopmyna, uzomepus  (CTpyKTypHas, Treomerpuueckas  (umc-,
TpPaHCHU30MEpHSI), TOMOJOTUYECKHI psiA, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHCIIOPOJI- M a30TCOJEpIKAIINE COECIUHEHHs, OMOJIOrMYEeCKH aKTHBHBIE
BellecTBa (yriaeBOAbl, KUPbI, OCIKK1), MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHHUS, KPEKUHT, pUGOPMUHT, THITHI
XUMHUYECKUX peaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SHAOTEPMHUUYECKHE, PEaKIIMM MOHHOIO OOMEHa, TOMO- U T'€TE€pPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOIMTHI,
NMEKTPOJINTUYECKAS AMCCOLUALNS, CTENIEHb TUCCOLMALNN, OKUCIIUTEND,
BOCCTAHOBUTENb, JJEKTPOJIHU3, CKOPOCTb XUMHUYECKOW  peakiuw,

XUMUYECKOE PAaBHOBECHE)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHUS OpPraHUYECKUX
BemecTB A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUYECKON THUCCOITUAIINH,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUW S3BIK XUMHH, MHUPOBO33PEHUECKHUE
3HaHUS, JIKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSIX

1.3

NpCaACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKHHﬁ,
TCPMOANHAMHUYCCKUX u KHHCTHYCCKHX 3aKOHOMCPHOCTSX nux

IIPOTECKAHUA, O XUMHUYCCKOM PABHOBECHHU, TUCIICPCHBIX CUCTEMAxX

14

(baKTOJ'IOl"I/I‘IeCKI/Ie CBCIACHUA O CBOﬁCTBaX, COCTaBC, IIOJIYYCHHH H




0e301macHOM HCIIOJBb30BaHHUH BaXKHEHIIINX HCOPTraHNYCCKUX n
OpraHHN4YCCKUX BCUICCTB B 6BITy u HpaKTquCKOfI JACATCIIBHOCTH

YECJI0BCKa

1.5

2.1

o0mIye HaydHbIC MPUHIMIBI XMMHYECKOTO MPOHM3BOJCTBA (HAa MpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJIa, TMepepaboTKU
HedTH)

ChopMUPOBaHHOCTh YMEHUH BBISBIISTh:

XapaKTECPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUWKW CTPOCHHUA U

CBOMCTB HEOPraHWYECKUX U OPraHUYECKHUX BELIECTB U UX IIPEBPALLECHUN

2.2

B3aMMOCBSI3b XMUMHUYECKUX 3HAHUA C TOHATHSIMH W TPEICTABICHHUSIMHU
JOPYTHX MPEAMETOB sl 00Jee OCO3HAHHOTO MOHUMAHUS W OOBSCHCHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA

3.1

Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIB30BATh:

HaMMCHOBaHUA XHMHYCCKHX COCI[I/IHCHI/Iﬁ MCKAYHApOAHOI'0 CORO3a
TeOpeTH‘IeCKOﬁ n HpHKHaZ{HOﬁ XUMHUU W TPUBHAJIBbHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUuXx H

HEOPraHWYECKUX COCIMHEHUN

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATS!

HEOPraHWYeCKUe BEIEeCTBa, CAMOCTOSITEIbHO BBIOMPATh OCHOBAaHUS U
KPUTEPUU [T KITaCCU(PUKAITIH N3yJaeMbIX XUMUYECKUX O0BEKTOB
OpraHMYecKHe BEIIECTBA, CAMOCTOSATENILHO BHIOMpAaTh OCHOBAaHUS U
KpUTEPHUH JUTS KJIacCU(PUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArUPYIOIIMX BEIIECTB,
TErIOBOMY  3(PEKTy peakuu, W3MEHEHUIO CTENEeHEeH OKHCIICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINHY, YIACTHIO KaTaIru3aTopa)

ChopMHUpPOBAaHHOCTH YMEHHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXKIEHHOM COCTOSIHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHpeneeBa 1 UX BaJE€HTHBIC BO3MOKHOCTH, MCIOJIb3YS MTOHATHUS S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, SHEPTETUICCKUE YPOBHU

ChopmupoBaHHOCTh yYMEHHUS OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMMYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH COECTUHEHHH IO

IIEpUOJAM U I'PYIIIaM




ChopMUpOBAaHHOCTE YMEHHSI COCTaBJSITH ypPaBHEHUS XHMHUYECKUX

peaKkUuil U pacKpbIBaTh UX CYLUIHOCTb:

7.1

OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ MOoCpCACTBOM COCTABJICHUA

ANEKTPOHHOIO OajlaHca 3TUX peakLuit

1.2

7.3

8.1

8.2

10

YpaBHEHUsI pPEaKLUMil pa3IMYHbIX TUIIOB; TOJHBIE M COKpAIIEHHBIE
ypaBHEHHUS peakuii HOHHOTO 0OMeHa, YYUThIBasl YCIOBHSI, IPU KOTOPBIX
9TH peaklUy UAYT J10 KOHIIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUIPOKCOKOMITJIEKCOB I[IMHKA U aJTFOMUHUS)
CdopmupoBaHHOCTH YMEHHUS MOATBEPKIATh:

Ha KOHKDETHBIX IIpUMEpax XapakTep 3aBUCHUMOCTH PEAKLMOHHOU
CIOCOOHOCTH OPTraHMYECKUX COCOUHEHWH OT KpPAaTHOCTH W THUIA
KOBAJICHTHOM CBSI3M (G- U M-CBSI3H), B3aUMHOTO BJIMSIHUS aTOMOB U IPYIIIT
aTOMOB B MOJIEKYJIaX, a TAK)KE OT 0COOEHHOCTEH peann3aliy pa3InyHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKI_II/Iﬁ

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBaA BCIICCTB COOTBCTCTBYIOLIUMU

OKCIICPUMCHTAMU U 3alTUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKLII/Iﬁ

ChopMupOBaHHOCTb YMEHUS XapaKTepU30BaTh COCTaB M BaKHEHIIMe
CBOMCTBa BEIIECTB, MPUHAIISKAIIMX K ONpeAeNEéHHbIM KiaccaM U
rpynmnaM coeIMHeHUN (IIPOCThIE BEIECTBA, OKCU/IbI, TUIPOKCUIbI, COJIH;
YTJIEBOAOPO/IBI, TPOCThIE FPUPHI, CHUPTHI, (HEHOIIBI, ANIbIAECTH/IbI, KETOHBHI,
KapOOHOBBIE KHCJIOTBI, CIIOKHBIE S(UPBI, XKHUPBI, YIJIEBOJbI, AMUHBI,
aMUHOKHCIIOTBI, OETIKN)

ChopMUpOBaHHOCTb yMEHHUS MPOBOAUTH PACUYEThl MO XMMUYECKUM
dbopMyliaM U YpaBHEHMSIM XUMHYECKHX pEaKIHMH C HCIOJIb30BaHUEM

(bu3NYECKUX BEJIUYMH:

10.1

10.2
10.3
10.4

Macchl (00bEMa, KOJIMYECTBA BEIMIECTBA) MPOIYKTA PEAKIINH, €CIIH OJTHO
W3 UCXOJHBIX BEMIECTB JIaHO B BUJIE PACTBOPA C ONPEECTEHHON MaCCOBOM

J0J1ei pacTBOPEHHOTO BEIIECTBA WIIM AAHO B U30BITKE (MMEET IPUMECH )
MaccoBOM WM 00BEMHOM J10JIH, BBIX0/1a MPOIYKTA PEAKLIUU
TETIOBOTO 3P dexTa peakuuit

00BEMHBIX OTHOLLIEHUI I'a30B

10.5

M0 HAXOXKJICHUIO XMMUYECKOH (pOPMYIIbI BELECTBA

11

Bnanenue cucteMoi 3HaHHMII O METOJAaX HAYYHOI'O MO3HAHUS SIBJICHUU
MPUPOBI, UCTIOIB3YEMbBIX B €CTECTBEHHBIX HAyKaX U YMEHUE TPUMEHSTh

OTU 3HaHHU IPU SKCICPUMCHTAJIBHOM HMCCICIOBAHUK BCHICCTB W IJIA




OOBACHEHHS XHUMHYECKUX ﬂBHeHHﬁ, HMCIOIUX MCCTO B IIPUPOIC,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGIIHGBHOfI KHU3HU

12

ChopMupoBaHHOCT YMEHHS TPUMEHSTH (KMCIOJIB30BATh) 3HAHUS O
COCTaB€ MW CBOMCTBAX BEIIECTB JUIsI SKCIEPUMEHTAILHON MPOBEPKHU
TUIIOTEe3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TMPOTEKaHUS XHUMHUYECKUX
peakiuii ¥ TPOTHO3UPOBAHUA BO3MOKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHBIC XWMHUYECKUE 3HAHWS Ui OOBSICHEHUS W TPOTHO3UPOBAHHS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYUYHYIO MPHUPOAY; sl MPUHATHSA

IPaMOTHBIX pPEIICHUH MPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMUEH

13

14

15

ChopMupoBaHHOCTb YMEHHUS IUIAHUPOBATH M IPOBOJUTH XUMHMUYECKHM
OKCTIEPUMEHT (MOJIy4YEeHHE M H3y4YEeHUE CBOICTB HEOPTaHHMYECKUX U
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIC PEAKLIUU YTICBOAOPOAOB
Pa3IMYHBIX KIACCOB M KHCIOPOICOACPIKAIIMX OPraHMYECKUX BEIIECTB,
pelIeHne  SKCHepUMEHTAJIbHBIX  3a7ad [0  PACHO3HABaHHUIO
HEOPraHWYeCKUX M OPraHUYECKHX BEIIECTB) C COOJIOJEHUEM IPaBHII
Oe3omacHOro  oOpamieHuss ¢ BemecTBaMH H  JabOpaTOPHBIM
obopynoBanueM; (HOpMyIHPOBaTh LEIN UCCIEIO0BAHUS; NPEJICTABIATH B
pa3nuyHOM (opMe pe3ynbTaThl HSKCHEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBAThb UX NOCTOBECPHOCTDH

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBIISITH I€I€HANPABICHHBIN MOMCK
XUMHYECKON MH(POPMAIIUY B PA3IMYHBIX UCTOYHHUKAX (HaydyHas ¥ y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MacCoBOM nHpopmManuu, ceTh aTepHeT 1
IpyTHUe), KPUTUYECKH aHAIM3UPOBATh XHWMUYECKYI0 HH(POpPMAIIHUIO,
nepepadaTbiBaTh €€ W HCIONB30BaTh B COOTBETCTBUU C IOCTABICHHOMN
yueOHOIl 3aaueit

ChopMupoBaHHOCT ~ yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHMBAaTh HMH(OPMAIMIO C TIO3UIMA SKOJOTUYECKOW OEe30macHOCTH
TIOCIICZICTBUI OBITOBOM W TPOM3BOJACTBEHHOHN JEATEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepadOTKON BemecTB; CHOPMHUPOBAHHOCTH yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSI HA  JKUBbIE  OpraHU3MbI
OmpeAeNEHHBIX BEIIECTB, IMOHUMAs CMBICI T[IOKa3aTelsl MpeaesbHON
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M

YCJIOBCKaA




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O XUMHUN
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Teopernueckne OCHOBBI XUMUH
Crpoenue BemectBa. CoBpeMeHHas MOJENb CTpPOEHUs aToMa. Pacrnpenenenue
JNIEKTPOHOB 1O JHEPreTHYECKUM YpoBHsAM. Kilaccupukanus XUMHYECKUX
11 sneMeHTOB. OCOOEHHOCTH CTPOEHHUS SHEPIETUIECKUX YPOBHEM aTOMOB (S-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs
KoH(uUrypaius aroma. BaneHTHbIE 2IEKTPOHBI
Ilepuonuueckass cucrema xumudeckux osneMeHToB .M.  MeHnneneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [Ipuunnsl u
1.2 3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB DIEMEHTOB M HUX COEIUHEHHMH IO
epuoJiaM M TIpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHMHM CBOWCTB IPOCTBIX
BEILIECTB, BOJOPOJAHBIX COCTMHEHU, BBICIIUX OKCUAOB U THIPOKCHUIOB
1.3 BanentHocTh. DnekTpooTpuuaTeabHOCTh. CTENEHb OKUCIEHUS
Buner xumuueckoi cBs3M (KOBaJeHTHAsI, HOHHAsI, METAILTNYECKasi, BOJOPOIHAs)
14 1 MeXaHu3MbI e€ o0pa3zoBaHus. MexxMONeKysIpHbIe B3auMoeiicTBus. BemecTBa
' MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO CTPO€HHUsA. THUIBl KPUCTALTUYECKHUX
pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON perETKI
15 XumMuyeckass — peakius. Knaccudukanuss  XMMHUYECKUX  peakiuii B
' HEOPraHUYEeCKOW U OPraHNYECKOM XMMHUH. 3aKOH COXPAHEHHS MacChl BEILIECTB
1.6 CkopocTb peakiyy, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (aKTOPOB
1.7 TemnoBsie A hekTh XUMHUYeCKUX peakiuil. TepMoxumMuueckue ypaBHEeHUs
18 OOpatumblie peakiuu. XUMHUYECKOe paBHOBecue. DaKTOphI, BIUSIONIUE Ha
' cocTtosiHie xuMuueckoro paBHosecus. [Ipunuun Jle [llarense
DnexTponutuueckas auccoruanus. CunbHble U ciabbie smekTponuThl. Cpena
1.9 BOJHBIX pPAaCTBOPOB BEILECTB: KHCIas, HEUTpaibHas, IienouHas. CTeneHb
JTucconuanuu. Peakiuym HOHHOTO 0OMeHa
110 IMuaponus coneit. MonHoe npoussenenne Boabl. Bomopoaueriit mokazatens (pH)
' pacTBopa
Crioco0ObI BeIpaKeHHST KOHIIEHTPAIIMKA PACTBOPOB: MacCcoBasi 0JIS pACTBOPEHHOTO
111 BEIECTBA, MOJIApHAs KOHIEHTpamnus. HachlllleHHble W HEHACHIIECHHbIE
pacTBOpbI, pacTBOpUMOCTh. Kpucramnoruaparsl
112 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakluuu. [loBeaeHne BemecTB B cpelax C
' pa3HbIM 3HaueHueM PH. MeTobl AIeKTpOHHOTO OanaHca
113 DIIEeKTPOIIN3 PACTBOPOB U PACILIABOB COJICH




OCHOBBI HEOPTAaHUYECKON XUMUHU

2.1

Knaccudukanus Heoprannueckux coeanHeHuil. Homenkiarypa HeopraHM4ecKux

BCIICCTB

2.2

2.3

2.4

2.5

XUMHUYECKME CBOMCTBA BAXHEHUIIMX METAJIOB (HATpUM, Kanuii, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, KeJie30, MeIb) M HX coeauHeHuil. OOmue
CHOCOOBI OJTYyYEHUS] METAJIIOB

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIJIOB (TaJIOr€HOB, CEpbI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

I'eneTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, IPUHAISKAIINX K PA3TMYHBIM
KJIaccam

#H#Par##H#  nenTudukanms HeopraHmyecknx coenHeHmnii. KauectseHHbie

PC€aKy Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHNUYECKON XUMUU

3.1

OCHOBHEBIE IIOJIOKCHU A TCOpHUU XUMHUYECKOT'O CTPOCHUA OpraHu4€CKux
coenunenuit A.M. BytnepoBa. YTiepoIHblii CKelIET OPraHUYECKOW MOJIEKYJIBI.
KpatHocTh Xxumuueckoil cBsi3u. S- M P-CBs3U. SP3-, SP2-, SP-rHOpUAM3AIIH
opOuTasneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTtpoeHus Mosekyil. ['omonoru. I'omonornyecknii psag. Mzomepus u nzomepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble 3 dEKTH

3aMECTUTEIIEN

3.3

[IpencraBinenre o KilaccU(pUKalMUM OpraHuyeckux BemecTB. HomeHkiatypa
OpPraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

3.4

3.5

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykieopuie u snexrpoduie. [Ipasmio MapkoBaukoBa. [IpaBuio 3aiinieBa

Ankanpl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOATKAHOB C  MaJbiM

pa3MepoMm 1uKIiIa. Peakiuy npucoeIMHEHUs U PaauKaIbHOTO 3aMEIEHUS

3.6

AnkeHpl. XUMHUYECKUE CBOMCTBA: PEAKIMHU MPUCOEANMHEHUs (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMbInieHHbIe W Ta0OPAaTOPHBIE CIIOCOOBI  MONYyYEHUS

AJIKCHOB

3.7

AnkanueHsl. XHMMHUUYECKHE CBOMCTBA aAJIKaJUEHOB: PEAKUHUH MPUCOCAUHEHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojumepusauuu. [lomyuenue

aJIKaJJUECHOB




3.8

3.9

3.10

AnkuHbl. XMMHYECKHE CBOMCTBA: PEAKIMM NPHUCOEAUHEHHUS (TaJIOT€HUPOBAHUE,
THJIPUPOBAHUE, THIPATAIMs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYeHHUs
IIOJINMEPOB M JAPYTUX IIOJE3HBIX NPONYKTOB. Peaknmm 3amemenus. I'openue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH JJI CBAPKU U PE3KU

MCTAaJlJIOB. HpI/IMeHCHI/Ie allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Ja: peakUUH  ANEKTPOPUIBHOTO
3aMeIIEHUs, NpUcoennHeHusl (TUIpUpOBaHME, TajloreHupoBaHue). Peakuus
ropeausi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupoia. [lonumepusaunus cTHpoia.

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOAOPOAOB

Crouptel. IlpenenbHble  OJHOATOMHBIE CHUPTHI. XHWMHYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HATpUEM KAk  CHOCOO  YCTAaHOBJICHUS  HaTWYUS
THAPOKCOTPYIIBI, €  TaJOT€HOBOJOPOJAAaMH  KaK  CIOCO0  TMOJIy4eHUSs
pacTBOpuUTeNel, BHYTPU- U MEKMOJIEKYJISIpHAs IeruapaTanus. Peakius ropenus.
[Tonydyenue »oTaHonNa: peakuust OpOKEHHsI TIIOKO3bl, TUIApATallds OSTUJICHA.
OTUJICHTJIMKOJIb M TIUIEPUH KaK MPEACTABUTEIM MPEEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu ¢ HaTpueM, THAPOKCHIIOM

HaTpus, Opomom). [lonyuenue penona

3.12

Anpaerunpl. XUMHUYECKHE CBOMCTBA TMPEACIIBHBIX albJETHI0B: THIAPUPOBAHUE;
KaueCTBEHHBIE PEAKIMM Ha KapOOHUIBHYIO TPYNMNy (peakius «cepedpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcugom meau (I1). Tlomyuenune mpenenbHBIX
QIBJCTUIOB: OKHUCJICHUE CIHPTOB, THUIpaTalus aleTuieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocT pC€aKkuuu OKUCIICHUA all€TOHA

3.13

3.14

KapOoHoBbie KHCIOTHI. XHUMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[Tonydyenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CIIUPTOB, aJbJIECTUAOB. BrIcuine mpenenbHbIE U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Cnoxuple »¢upsl u kupbl. CrnocoObl TOMYyYEHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepudukanuu. IlpuMeHeHune CcrIoXHBIX 3PUPOB B
NUIIEBOM M mapdroMepHON NpPOMBIIIIIEHHOCTUH. JKUpBI Kak CIOXHBIE 3(UpPbI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
TMJIpUPOBaHUE, OKUCIIEHHE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHOco0
MIPOMBIIIJICHHOTO TIOJIYYCHHS COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHINX Kap60HOBI:IX KHCIIOT

3.15

XUMUYECKHE CBOMCTBAa TJIIOKO3bI: PEAKIUH C Yy4YyacTHEM CIHUPTOBBIX U

aJIBJICTUAHON TPYII M MOJIOUHOKHCIoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€




3.16

3HAQUYECHHE B JKU3HEACSATEIBHOCTH Opranusma. Jucaxapuabl: caxaposa, MajabTo3a.
BoccranaBnuBaroomuye M HEBOCCTaHaBIMBAIOIIME Jucaxapuabl. ['uaponus
nucaxapunoB. Ilonucaxapuasl: kpaxmai, riaukoreH. CTpoeHHe MaKpOMOJEKYI
Kpaxmala, [JIMKOTeHa W IeJUTo03bl. (Pu3nyeckue CBOWCTBA KpaxMmana U
LEeJUTI0I03bl.  XMUMHMUYECKHE CBOWCTBAa KpaxMmaia: TIHMApOJU3, KauyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LIEJUIHOJIO3bl: THAPOJIN3, MOIYYEHUE
s¢upoB uemwnono3pl. lloHATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aIeTaTHBIN MIETK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIMH KakK NPEACTaBUTENIb apOMATHUYECKHX aMHUHOB.
XUMHYECKHE CBOMCTBA aHWUJIMHA: B3aWMOJCHCTBHME C KHCJIOTaMH, OpPOMHOM
BOJIOM, okucieHue. [lomydyeHue aMHHOB QJIKWJIMPOBAHHEM aMMHakKa |

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

3.17

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coeauHeHusi. OCHOBHBIE AMUHOKHCIOTHI, oOOpasyrouue Oenku. XHMHYECKHe
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYpalUs, KaYeCTBEHHbIE (LIBETHBIC) PEaKIUU

Ha OeJKu

3.18

3.19

3.20

4.1

CrpoeHue u CTpPyKTypa HOJUMEPOB. 3aBUCUMOCTb CBOICTB IOJIMMEPOB OT
cTpoeHHus: MoiieKyld. OCHOBHBIE CIIOCOOBI TIOJYyYEHHUS BBICOKOMOJEKYISPHBIX
COEAMHEHUI: peakuuy MOoJIMMEepHU3allid U MoJuKoHJeHcauuu. Knaccudukarms

BOJIOKOH

I/I,I[eHTI/I(I)I/IKaI_[I/IH OpTraHUYCCKUX coenuHeHui. Penenue OKCIICPUMCHTAJIbHBIX

3a7a4 Ha pacro3HABAaHUE OPraHUYECKUX BEILIECTB
I'eneTnueckas cBsI3b MEK]y KJIaCCAMU OPTaHUYECKUX COCTMHEHUN
XUMHUS U KU3Hb

Xumusi B moBcenHeBHOHM ku3HU. [IpaBuna Oe3omacHoil pabOTBI C €IKUMH,

TOpHOYMMU U TOKCUYHBIMH BC€IICCTBAMU, CPEACTBAMU OLITOBOM XUMHHU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIUIEHHOCTH. XUMHS M SHEpPreTUKa: MPUPOIHBIA M MOMYTHBIA HEPTAHOM
rasbl, UX COCTaB U ucnoib3oBaHue. CocraB HedpTH U e€ nepepaboTka (IPUPOHbIE

HCTOYHHUKH YTJ'ICBO,Z[OPO,Z[OB)

XuMUS W DIKONOTHA. XUMHYECKOE 3arps3HEHHE OKPYXAloIIed Cpelbl W ero
nocnencteus. Oxpana ruapocdepsl, MoUBbl, arMocdepsl, (GIopbl U GayHBl OT
XUMHAYECKOTO 3arpsi3HeHus. [Ipobiema OTXOJOB W IMOOOYHBIX IPOIYKTOB.

AHLTepHaTI/IBHBIe HUCTOYHUKU SHCPTUU

4.4

O6HII/I6 MNpEACTABICHUA O MPOMBIINIICHHBIX crocobax IMOJIYYCHHUA XHUMHYCCKHX

BEIIECTB (HAa NMpHUMEpe MPOU3BOJACTBA aMMHUaKa, CEpHOW KUCIOTHI). YEpHas u




OBCTHasA MCTAJTYpTHs. CrexJio n CHJIMKaTHasd MNPOMBIIIJICHHOCTD.

[Ipomblnennass ~ opranuueckas  xumus.  Cplpp€ 118 OpraHM4ecKoin

ITPOMBIIITICHHOCTH
5 Tunsl pacy€THBIX 3a1a4
51 Pacuérsl Macchl BelecTBa Wiy 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
' BEIIECTBA, Macce WK 00BEMY OHOI0 U3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB
5.2 Pacuétsl TennoBoro a¢dexra peakuun
5.3 Pacuérbl 00bEMHBIX OTHOLIEHUH Ta30B IPU XUMUUYECKHX PEAKLUAX
5.4 Pacuérsl Macchl (00bEMa, KOTMYECTBA BELIECTBA) IPOYKTOB PEaKIUH, €CIIU
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérbl MaccoBoii niM 00BEMHOM JJOIM BBIXO/1a IPOJIYKTA PEAKLIUU OT
' TEOPETUYECKU BO3ZMOKHOTO
Pacuérsl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOIYKTA PEAKLIUH, €CIIU OJTHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C OMPENEIEHHON MAaCCOBOM A0JIEH
PacTBOPEHHOTO BEILIECTBA
5.7 Pacuérel ¢ ncnonp30BaHNEM MOHATHM «MaccoBas 0JIs1», «MOJISIpHAs
' KOHLIEHTPALUsA», «PaCTBOPUMOCTbH
Haxoxaenune MosieKymnsipHOi (opMyJIbl OpraHM4ECKOro BEIIECTBA 10 €T0
5.8 IJIOTHOCTH U MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSAIINUX B €70 COCTaB, UIIU 110

MPOAYKTaM CrOpaHus




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1.

2.

Xumus. 10 xmacc. YraybOnenHblii  ypoBeHb: yueOnwmk/ O.C.I'abpuensn, W.I.
Octpoymos, C.FO.ITonomapes.- 3-e u3sn., - M.: [Ipocda, 2015.-368c.

Xumus 11 kmace. YrnyOnenusiii ypoBenb: yueonuk/ O.C.I'abpuensn, I'.I".JIsicoBa.-
4-e uzn., - M.: [lpoda, 2017.-397¢

JlonoHUTeIbLHAS JUTEPATYPA IS yYALIUXCSH

1.

w

10.

Mansiukuna B. 3anumarensnas xumusi. Heckyunsiit yueonuk. — Cankr-IlepreOypr: Tpuon,
1998.

Aprtemenko AWM. Y iuBUTENbHBINA MUP opranudeckoit xumuu. — M.: Ilpoda, 2005.
Amuk6epona JL.IO., Pykk H.C.. [Tone3nas xumus: 3agaun u ucropus. — M.: Jlpocda, 2006.
Crenun B.J[., AmukGepoBall.tO.. 3anumarenbueie 3amaHusi U 3(GQEKTUBHBIC OIMBITH 10
xumun. — M.: [poda, 2005.

Aptemenko A.U. [lpumenenne opranndeckux coequaennit. — M.: Ipoda, 2005.

3ommert K. u ap. Xumus. CrnpaBouHuk mkoinsbHuka u crynenrta /Ilep. ¢ uem. — M.: Jlpoda,
2005

labpuensu O.C., OctpoymoB W.I'. Xumwus. JIns UIKOJIBHUKOB CTapIIMX KJIacCOB U
noctymnaronmx B BY3s1. — M.: JIpoda, 2005.

KaproBa A.A., JleBkun A.H. Opranudeckas XuMHs: WITIOCTpHUpoBaHHBIA Kypc: 10(11)
KJacc: mocobue s yuanmuxes. — M.: [Ipocsemenne, 2005.

Ymkanosa B.H., Moannauc H.B. Xumus: Konkypcuble 3amanus u otBeThl: [locodue s
nocrynatouux B BY3s1. — M.: IIpocsemenue, 2005.

Jlunun P.A., Maprynuc B.b., IloranoBa H.H. Xumuueckue 3anauu ¢ pemenusmu: [Tocobue
JUIS LIKOJIBHUKOB U abutypuenToB. — M.: IIpocsewenue, 2005.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

CpencrBa o0yuenust

1. Ileuarnble mocoous
Tabnuuywr:

1 Cepusa cnpaBounbix Tabnui no xumuu («Ilepuoanyeckas cucremMa XMMHYECKUX
anemeHntoB .M. MenneneeBa», «PacTBOpUMOCTh COJI€H, KUCIOT U OCHOBAaHUW B
BOAE», «OJIEKTPOXUMUYECKUI psI  HampsbDKeHUH  MeTaioBy», «Oxkpacka
MHMKAaTOPOB B PA3IMYHBIX CPEIAX)»)

Cepust HHCTPYKTHBHBIX Ta0JIUII IO XUMUHU

Cepus TalaMIl 10 HEOPTaHUYECKOW XUMHUH

Cepus TabauIl IO OPraHUYECKON XUMHUH

Cepus Tabnu1l 0 XMMUYECKUM IIPOU3BOJICTBAM

O~ owd

2. Y4eOHO-IPaKTHYECKOe H YUeOHO-1a00paTOPHOE 000pyI0BaHHE
Ilpuébopel, npucnocoodnenun:

oSOk owpdpE

Amnmnapar (ycTaHOBKA) JIJIs1 AUCTUIUISALIUN BOJIbI

Becrr (10 500 kr)

HarpesarenbHble npuGops! (371EKTPOIITUTKA, CIIUPTOBKA)
CronukK noabeMHBIH

ITatuB asist AEMOHCTPAIMOHHBIX TPOOHpoK [1X-21
[rarus meraimuyeckui LIJIb



7.
8.
9.

10.
11.
12.

Amnmapat (mpubop) Ui NOTY4YEeHHUs Ta30B

Anmnapat aJisi IpoBeAeHU XUuMru4Yeckux peakuud AITXP

[Tpubop /It UIUTFOCTPAIH 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIHH OT
YCJIOBUM

[Tpubop 11st OKUCTCHHSI CIUPTA HAJl METHBIM KaTallu3aToOpOM

[Tpubop 11 onpeesieHns cocTaBa BO3ayXxa

[Tpubop nmst cobupanus u

XPaHEHUs T'a30B.

Peaxkmueuot u mamepuaiol.

©WooNo Ok~ wNE

ERNEOREHRES

Ha6op Ne 1 OC «Kucnote»

Ha6op Ne 2 OC «Kucnotei»

Ha6op Ne 3 OC «I'mapokcuasi»

Ha6op Ne 4 OC «Oxcuapl METaJIIIOBY

Ha6op Ne 5 OC «Metamibi»

Ha6op Ne 6 OC «llleno4yHbIe U MIETOYHO-3eMEIbHBIC METAILIBD)
Ha6op Ne 7 OC «OruneonacHbie

Ha6op Ne 8 OC «I"anmoreHb»

Hab6op Ne 9 OC «I"anoreHupn»

. Habop Ne 10 OC «Cynbdater. Cynbhutst. Cynbuasny

. Habop Ne 1 1 OC «KapOonatbi»

. Habop Ne 12 OC «DocdaTsl.

. HaGop Ne 13 OC «Amneratsl. Poganuasl. CoemuHeHuUs Kene3arn
. Habop Ne 14 OC «CoennHeHHst MapraHia

. Habop Ne 15 OC «CoenuHenus xpomay

. Habop Ne 16 OC «HutpaTsi»

. Habop Ne 17 OC «Maaukatops»

. Habop Ne 18 OC «MunepanbHbIe yI00peHHs»

19.

HaGop Ne 24 OC «Matepuainbi»

Mooenu

1

Ha60p KpUCTAJUNIMYCCKUX PCUICTOK: aJIMa3sa, Fpa(l)I/ITa, AUOKCHUIA YTJICpOda, KeJIe3a,

MAarHusi, ME€Jy, TOBAPEHHOW COJU, MO/a, JIbJA.

N U WN

Habop nns moaenupoBaHusi CTPOCHUS HEOPTAHUUYECKUX BEIIIECTB.

Habop 115 MmoaenupoBaHusi CTPOEHUSI OPTaHUUECKUX BEIIECTB.

Habop nns MmoaenupoBaHusi TUTIOB XUMUYECKUX PEAKIIUH (MOAENTHU-aNTUINKAIINN).
Habop n1s MmoaenupoBaHust 3J1€KTPOHHOTO CTPOEHUSI aTOMOB.

Ha60p JUTSE MOJIETTUPOBAHUS CTPOSHUS aTOMOB M MOJIEKYIT (B BUJIE KOJIbLIETPAHHUKOB)
CrnpaBouHo-UH(pOpMalMOHHBIN cTeH, «Ilepuoauyeckas cucreMa XMMHYECKUX

anemeHToB J[.M1. Menaeneepay.

YyeOHo-MeToAnYeCKNii KOMILIEKT

['abpuensn  O.C. IIporpamma kypca xumuum g 8-11  kjmaccoB
001eobpazoBaTeNnbHBIX yupexaenuit.— M.: Ipoda, 2005.

['abpuensn O.C. Xumus. 10 xnacc. [IpodunbHbIi ypoBeHb: MeTON. ocodue. - M.:
Hpoda, 2006

['abpuensn O.C., Mackae @.H., [lonomapes C.}O., Tepenun B.M. Xumus. 10
knacc. [IpodunpHbiii ypoBeHb: y4eO. ans obmieoOpas3oBar. YupexaeHuil. — M.:
Hpoda, 2005.

I"abpuensu O.C., Octpoymos U.I'. Hactonphas kaura yuurens. Xumus. 10 kiacc. —
M.: JIpoda, 2004.



10.

11.

12.

['abpuensun O.C., bepéskun II.H., YmakoBa A.A. u ap. KourponbHble u
npoBepovHbIe padboThl o xuMuu. 10 kirace — M.: Jlpoda, 2003.

I'abpuensn O.C., OctpoymoB WN.I'., OctpoymoBa E.E. Opranuueckas xumus B
TecTax, 3ajavax, ynpaxsenusx. 10 kimacc. — M.: [Ipoda, 2004.

I'abpuensn O.C., Ilonomapes C.1O., Kapuosa A.A. Opranuueckas Xumus: 3agauu
u ynpaxknenus. 10 kimacc. — M.: IIpocsemenue, 2005.

I'abpuensn O.C., Ilonkoa T.H., KapuoBa A.A. Opranuueckas XuMUs:
Meroanudeckoe nmocodue. 10 kmacc. — M.: IIpocBemenne, 2005.

I'abpuensn O.C., Bamiuna JLII. Xumuueckuil 3KCIEPUMEHT 110 OpraHU4eCKOn
xumun. 10 kimace. — M.: [Ipoda, 2005.

I'abpuensn O.C., Octpoymos N.I'. Xumus. 10 ki.: Meroauueckoe nocodue. — M.:
Hpoda,2005.

I'abpuensn O.C., PemeroB I1.B. OctpoymoB MN.I'. Hukutiok A.M. I'oToBUMCS K
€IMHOMY TOCYJIapCTBEHHOMY dK3aMeny. — M.: npoda, 2003-2004.

['abpuensn O.C., OctpoymoB M.I'. Xumusi ns IKOJIBHUKOB CTaplIMX KJIAcCOB U
nocTtynaronux B By3bl: Yuel. [Tocobue. — M.: [Ipoda, 2005.

I[OHOJIHHTGJIBH&H Jureparypa AJd yIuTe s
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byukyc [1.®. Kuura juist yteHus no opranndeckoit xumuu — M.: [Ipocsemenue, 1985
Kupskos B.I'. Oprannueckast xumusi. —M.: IIpocsemienue, 1983

JIunun P.A., SIxumoBa E.E., BopotnukoBa H.A. Xumusi. Mertogudeckue matepuaisl 10-
11 kmaccer. - M.:[Ipoda, 2000

Hazaposa TI'.C., JlaBpoBa B.H. UWcrnonb3oBanue yueOHOrOo 00OpyAOBaHUSA Ha
MIPaKTUYECKUX 3aHATUAX 110 XUMuu. —M., 2000

Jlugua P.A u np. Xumus. 10-11 knaccel. JIumaktudyeckue marepuansl (Pemenue 3amxaq).
— M.: Ipoda,2005.

JIunun P.A., Maprynuc B.b. Xumus. 10-11 knacesl. Jlunaktnyeckue matepuaisl. (TecTs
U TIpoBepoUHbIe 3a1anus). — M.: JIpoda, 2005.

Apremenko A.W. Oprannueckas xumusa: Homenkmarypa. M3omepusa. DIeKTpOHHBIE
s dextrr. — M.: Jlpoda, 2006.

Cyposuesa P.I1. u np.Xumus. 10-11 xnaccel. Hoeie Tectel. — M.: [Ipoda, 2005.

Jleskun A.H. Xwumusa B mnpodunbHOW mikone: Ilocobue mnga yuurens. — M.
[Ipocsemienue, 2005.

Paneuxuit A.M. Kontponbasie pabotel mo xumuu B 10-11 kmaccax: I[locobue st
yuautens. — M.: [Ipocsemenue, 2005.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

bubmuoreka IIOK: https://m.edsoo.ru
BubGnuoreka POIII: https://resh.edu.ru

HUHTEPHET
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http://www.school.edu.ru/default.asp
http.www.profile-edu.ru/
http://school-collection.edu.ru/
http://ikt-festival.ucoz.ru/
http://www.it-n.ru/
http://chimia24.ucoz.ru/
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