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MNOACHUTEJIbBHAS 3AIIUCKA

Pabouas mporpamma 1mo XMMUHU Ha ypOBHE CpPEIHEro oouiero odpa3zoBaHus pa3paboTaHa
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUUW K pe3yabTaraM OCBOeHHUs (denepanbHO  00pa3oBaTENbHOMA
nporpammbl cpeaHero obmero obpaszoBanusa(POIT COO), npencraBieHHbIX B DenepalbHOM
rocygapcTBeHHOM oOpazoBaTenbHoM cranaapre COO, ¢ yuérom Konuenuuu mpernopaBaHus
yuebHoro mpenMera «Xumush» B 00pa3oBaTelnbHBIX opraHu3anusx Poccuiickoit @expeparuu,
peaTn3yoNIX OCHOBHBIE 00pa30BaTeNbHBIC MPOTrPaMMBI, 1 OCHOBHBIX MOJOXeHHH «CTparerun
pa3BuTHs BocniutaHus B Poccuiickoit ®enepanuu Ha nepuoa o 2025 rona» (Pacmopsikenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpPOBHE YIJIyOJIEHHOIO H3YyYEHHUS 3aHMMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOTro oOpazoBaHusi ydamuxcs 10-11 xmaccoB. HM3ydenwe mpenmera,
peanu3zyeMoe B YCIOBHAX JU(QepeHIIMPOBAHHOTO, NPOPHILHOIO OOyUeHHs, IPHU3BAHO
obecrieuynTh 00IIE00pa30BaATENBbHYI0 U OOMIEKYIBTYPHYIO MOATOTOBKY BBITYCKHHKOB IITKOJIBI,
HEOOXOIUMYIO ISl aJanTali UX K OBICTPO MEHSIOIIMMCS YCIOBHSIM >KU3HM B COLIMYME, a
TaKXKe JUIg NPOAODKEHUs OOydeHHs B OpraHu3alusax MpodecCHOHATbHOrO O00pa3oBaHUA, B
KOTOPBIX XUMHUS SBJISIETCS. OAHOM U3 MPHUOPUTETHBIX JUCUUTUIHH.

B mporpammMe mo XuMUM Ha3Haue€HUE MpeAMeTa «XUMHUS» TONydaeT MOAPOOHYIO
WHTEpIpETAlMI0 B COOTBETCTBUM C OCHOBomosaratoummu nonoxenusmu ProC COO o
B3aMOOOYCIIOBJIEHHOCTH 1LI€JI€H, COlepKaHMsl, pe3yJIbTaTOB 00yueHHs U TpeOOBaHHM K YPOBHIO
MOJTOTOBKM BBIMYCKHUKOB. CBUIETEIBCTBOM TOMY SBJISIIOTCS CJEAYIOIIME BBINOIHSIEMbIE
IPOrpaMMOii 10 XUMUHU (PYHKLUU:

¢ uH(pOpPMALMOHHO-METOIUYECKAs, peanu3alusi KOTOpOM oOecreurnBaeT TMOIydYeHHe
MPEJCTaBICHUS O LENSIX, COJACpKAaHUHU, OOIIel cTpaTeruu OOydeHUus, BOCIUTAHUS U
pa3BUTHA OOYYAIOMIMXCS CPEACTBAMHU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOTO
pouIIs;

® OpraHu3alMOHHO-TUIAHUPYIOIIA, KOTOpass  IpeaycMaTpuBaeT  OINpEAENICHUE:
MPUHIMIIOB  CTPYKTYPUPOBAHUS M  MOCIEAOBATEIbHOCTH HU3Y4YeHHsS y4eOHOro
MaTepuana, KOJIWYECTBEHHBIX M Kadye€CTBEHHBIX €ro XapaKTEpPUCTHUK; IOAXOI0B K
(hOpMUPOBAHUIO COAEPKATETLHOW OCHOBBI KOHTPOJISI M OLIEHKH O0pa3oBaTEIbHbBIX
JIOCTIKEHHHM OO0YyYaloImuxcss B paMKaX HMTOrOBOW arTecTaiud B (opMe eIUHOTO
roCy/IapCTBEHHOI'0 IK3aMEHa M0 XUMUH.

[Iporpamma it yriryOJI€HHOTO U3Y4E€HUSI XUMUH:

e yCTaHABIIMBAeT MHBAPUAHTHOE NMPEJIMETHOE COJIEpkKaHHe, 00s3aTeNbHOE sl U3yUeHHs
B paMKax OTHEIbHBIX  mpoduied, NpeaycMaTpUBaeT  paclpelelieHne U
CTPYKTYpUPOBAHHE €ro MO KiIaccaM, OCHOBHBIM COJEpKaTeIbHBIM JTUHHIM/pa3aeiam
Kypca;

e 1aéT NpUMEpPHOE paclpeseeHue yueOHOro BpeMEHHU, PEKOMEHIyeMOro sl U3y4eHUs
OT/ETbHBIX TEM;

e [peAjaraeT MPUMEPHYIO TOCIENI0BAaTEIbHOCTh HM3yUeHUs y4eOHOro marepuaia c
y4E€TOM JIOTHKHU TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIPEAMETHBIX CBS3CH;

e 1aéT METOAMYECKYI0 HMHTEpIpeTaluio Lelell M 3aJad H3y4deHHs MpeaMera Ha
yriayOnEHHOM YpOBHE € YY4ETOM COBPEMEHHBIX HPHOPUTETOB B CHCTEME CPEIHErO
obmero oOpa3oBaHUs, COAEPKATEILHON XapaKTEPUCTUKU TUIAHUPYEMBIX Pe3yJIbTaTOB
OCBOCHHSI OCHOBHOH 00pa30BaTEIbHOM MPOTpaMMBI CpeIHEro oOIero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, MPEJAMETHBIX), & TaKXKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-1103HABaTENbHbIX JEHCTBUN OOYYarOLIErocss IO OCBOECHHUIO COIEpIKAHUSA
IpeaMera.

[Io Bcem Ha3BaHHBIM MO3ULMUAM B IporpaMMe IO XHMMHUU [pPEeaycMOTpeHa
MIPEEMCTBEHHOCTh C OOYy4Y€HHEM XHMHUU Ha YpPOBHE OCHOBHOrO o0Omiero oOpa3zoBaHus. 3a
npeJenaMy  YCTaHOBJIEHHOW IporpaMMoM IO XHMHUHM  00s3aTeIbHOM  (MHBapHaHTHOMN)
COCTABIISIFOLICH COIep)KaHUs y4eOHOro npeaMeTa «XUMHUs» 0CTaéTcsi BO3MOXKHOCTH BBIOOpa €ro
BapUaTUBHOM COCTABIIAIOLICH, KOTOpast JOJKHA ONPEeNsAThCSl B COOTBETCTBUU C HAIPaBICHUEM
KOHKPETHOT'0 IPOQHIIsi 00yICHUSI.

B coorBerctBuM ¢ KoHuentyanbHbIMH mnonoxeHusmu PI'OC COO o HazHaueHUH
mpeMeToB 0a30BOro M yriryoJEHHOTO YpOBHEH B cucTeMe Au(depeHIIMpOBaHHOIO 00y4eHus Ha
YPOBHE CpEIHEro o0Iero o0pa3oBaHus XUMHUS Ha YPOBHE YIIIyOJEHHOTO M3Y4YEHUs HallpaBlieH
Ha pealu3alMdi0 IPEEeMCTBEHHOCTH C IOCIHEAYIOUIMM J3TaloM IONy4YeHHs XHMHYECKOro
o0OpazoBaHMsI B pPaMKax M3YyYCHHs CIEUUAIBHBIX E€CTECTBEHHO-HAYYHBIX W XMMHYECKHX
JMCLUIUIMH B By3aX U OpraHU3alUsAX CPEeJHEro MpodecCHOHaIbHOro o0pazoBaHus. B 3ol cBs3u
U3y4YEeHHUE TIpeaMeTa «XUMHUS» OpPHUEHTHPOBAHO IPEUMYLIECTBEHHO Ha paclIUpeHUe U
yriyOJeHue TEeOpeTUYEeCKOM U IPAKTUYECKOH MOATrOTOBKU OOYYalOIIMXCs, BBIOpABIINX
ornpenen€HHBIN TpoQiIs 00yYeHHs, B TOM YHUCIIE C NEPCHEKTHBOM MOCIEAYIOUIETO MOTyUSHHS
XMMHYECKOIro 00pa3oBaHMsl B OpraHu3alusax npopeccuoHaabHoro oopazoBanus. Hapsny ¢ atum,
B cBere TpeboBanuit ®I'OC COO k mimaHUpyeMbIM pe3ysibTaTaM OCBOEHHUS (eaepanbHOoi
00pazoBaTeIbHON MPOrpaMMbl CpeaHero oOuiero oOpa3oBaHUs M3ydeHHE MpeaMeTa «XUMHsD»
OPUEHTHPOBAHO TAaKXK€ Ha PELIeHHE 3a/1a4 BOCIIUTAHUS U COLIMATIBHOTO Pa3BUTHS 00yJarOIInXCs,
Ha (OpPMHUPOBAHHE Y HUX OOLIEHMHTEIJICKTYaIbHbIX YMEHUH, YMEHUH palliOHATM3aUN Y4eOHOro
TpyZia U  OOOOIIEHHBIX CIOCOOOB  JIEATENBHOCTH, MMEIOMIMX  MEKAUCHUIUIMHAPHBIN,
HAJNPEIMETHBIN XapaKTep.

CocrapisiomuMu  npeaMeTa «XUMHs» Ha YpPOBHE YIIIyOINEHHOrO M3Y4eHUs SBISIOTCA
yrinyonéHubele Kypebl — «Opranudeckas xumusi» U «OOmas u Heopranudeckass xumus». Ilpu
OIIpEJeJIEHUH TOIX0JI0B K OTOOpPY M CTPYKTYpHOH OpraHM3allid COJEp)KaHUs ATUX KYpCOB B
IporpaMMme Mo XUMHUHU 3a ocHOBY NpuHATHI nonoxeHuss @I'OC COO o paznuuusx 0a30BOro u
yriIyOJaE€HHOr0 YpOBHEW U3yUeHUs MIpeIMeTa.

OcHoOBy copepxanus KypcoB «Opranmueckas xumusi» U «OOmas v HeopraHuveckas
XMMHS» COCTaBJISIET COBOKYIHOCTb NMPEAMETHBIX 3HAHUN M YMEHUH, OTHOCAIIMXCS K 06a30BOMY
YPOBHIO M3y4E€HHs IpeiMeTa. JTa CUCTEMa 3HaHWH I0JIydaeT ONpeles€HHOE TEOpEeTHYECKOoe
JIOTIOJTHEHUE,  TO3BOJIAIOLIEE  OCO3HAaHHO  OCBOMTH  CYIIECTBEHHO  OONbIIMKA  00BEM
(hakTomornueckoro Marepuana. Tak, Ha yriyoJ€HHOM ypOBHE M3yUCHHUs MpeaMeTa odecrieueHa
BO3MOXXHOCTh 3HAYUTEIBHOI'O YBEIMYEHHS OO0BEMA 3HAHMKW O XHUMHMYECKHX OJIJIEMEHTaX U
CBOMCTBAaX MX COEAMHEHUI HAa OCHOBE PACLIMPEHMs U YriyOJleHus MpeACTaBIEHUN O CTPOSHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHMs PEeaKklUMi, pacCMaTpUBAEMBIX C
TOYKH 3PCHMSI XUMUYECKOM KHHETHKH U TepMOJMHAMUKU. V3ydueHne nepuoanueckoro 3akoHa u
[lepyoanueckoil  cucTeMbl  XMMHUYECKMX  3JIEMEHTOB  Oa3UpyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMUUECKUX MPEJICTABICHHUIX O CTPOCHUH aToMa. XUMUYECKasl CBA3b OOBSICHICTCS C
TOYKU 3PEHUS DHEPreTUYECKUX H3MEHEHUH Ipu e€ o0pa3oBaHUM U pa3pyLIeHHH, a TaKXKe C
TOYKM 3pEHHMs MEXaHU3MOB e€ oOpa3oBanus. M3yueHue THUIIOB peakUUd JOMOIHIETCS
(bopMHpOBaHUEM NPEACTABICHUN 00 NEKTPOXUMUYECKHUX MPOLeccax U JIEKTPOIM3E PAaCIUIaBOB
U pacTBOPOB BEIIECTB. B Kypce OpraHMYecKOd XHMMHMHM IIPU PACCMOTPEHUU PEAKLUOHHON
CIIOCOOHOCTH COEAMHEHUH yemsieTcsi 0co00€ BHUMAaHHUE BOIIPOCcaM 00 IJIEKTPOHHBIX d(deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaxX pPEaKLHi.



Ocoboe 3HaYeHHe MMEET TO, YTO Ha COJIEp’KaHUE KYpPCOB XUMHUH YIIIYOJIEHHOTO YpOBHS
W3YUEHHs Ui KJIAcCOB ompenenéHHoro mnpoduis (rIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep OMOJIHEHUN K oOuIeil cucteMe MpeMETHBIX 3HAHMI) OKa3bIBAIOT BIUSHUE CMEKHBIE
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM NpeAMeTa s KJIacCOB XUMHUKO-(PH3MUECKOro
npodutst OOJIBITIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOro Marepuaia mo oOIeld XUMHUH.
[Ipu w3ydeHuM mpeaMeTa B JaHHOM Cllydae akIeHT OyaeT clelaH Ha OOLIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsT TEOpUs
(MonexynsipHast Teopus B (U3MKE), 3aKOHBI COXPAHEHUS MacChbl M DSHEPIrUH, 3aKOHBI
TEPMOAMHAMHUKH, IIEKTPOJIN3A, IPEACTABICHHUS O CTPOCHUH BEILIECTB U IPYTOE.

B TO e Bpems B coliepkaHuu MpeaMeTa Ui KIacCOB XUMUKO-OMOIOrH4ecKoro npoduis
OonpIINK yIeNbHBIM Bec OyJeT MMeTh opraHuyeckas XuMus. B aTom ciydae mpenocTaBisercs
BO3MOXKHOCTbH JJIs1 0oJiee 00CTOSITETLHOTO pACCMOTPEHUSI XUMHUYECKOH OpraHu3aIiy KJIETKH Kak
OMONIOTUYECKON CHCTEMBI, B COCTaB KOTOPOM BXOAST, K TIpUMEpYy, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMMUJIBL, O€JIKH, YIiIeBOJAbI, HyKIEMHOBbIE KHCIOTHI U apyrue. [Ipu sTom
3HAHMSI O COCTAaBE M CBOWCTBAxX MPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIY’KaT OCHOBOM ISl H3y4EHUS CYIIIHOCTH MPOIecCOB (DOTOCUHTE3A, IbIXaHUs, TTUIIIEBAPCHHUSI.

B murane QopMupoBaHUS OCHOB HAaydHOTO MHPOBO33PEHUS, OCBOCHHS OOIICHAYYHBIX
METO/IOB NTO3HAHUSA U OMbITA MPAKTUYECKOr0 MPUMEHEHUS HAYYHBIX 3HAHUN M3y4eHUE MpeaMeTa
«XuMHs» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBS3SIX C Y4eOHBIMH
MpeIMeTaMu, BXOASIIMMHU B COCTaB IpeIMETHBIX o0nactell « EcTecTBEeHHO-HAayUHBIE PEAMETHI,
«Maremaruka u napopmaTuka» u «Pycckuit SI3pIK B IUTEpATypay.

[Ipu n3yuenuu yuebHOro npenmera «XUMHUsS» Ha YIIyOIEHHOM ypOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOT'O H CpemHero oOmiero obOpa3oBaHus (Ha 0a30BOM YpOBHE), 3amadeit
MEPBOCTENICHHON 3HAYUMOCTH SBJISIETCS (POPMUPOBAHME OCHOB HAyKM XUMHH Kak OOJIACTH
COBPEMEHHOI0 €CTE€CTBO3HAHUS, MPAKTUYECKOM JI€ATEIbHOCTHM 4YEIOBEKa M OJHOrO W3
KOMITOHEHTOB MHUPOBOH KYJIbTYphl. Pemienne 3Toi 3aiaun Ha yriiyOJI€HHOM YpOBHE M3YydEHUS
MpeAMeTa MPEANoIaraeT pean3aluio TaKUuX LeeH, Kak:

e (opmupoBaHHe MpPEJCTABICHUN: 0 MaTEepUATbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

U [T0O3HABAEMOCTH SIBJIEHUI IIPUPOJIBI, O MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e BeAyllei posd B 00ECHEUYEHUH YCTOMYMBOrO Pa3BUTHUS YEJIOBEUECTBA: B PELICHUU
MpoOJIeM IKOJIOTMYECKOW, YHEPreTUYeCKOW W THINEBOH O0e30MacHOCTH, B Pa3BUTHH
MEIULUHBI, CO3JaHUM HOBBIX MAaTEpPUAIOB, HOBBIX HCTOYHMKOB JSHEpPrUHU, B
obecrieueHnn paloHaIbHOIO MIPUPOAOIOIBL30BaHNUS, B (dbopMupoBaHUU
MHUPOBO33pEHUS U 00IIEeH KyJIbTyphbl UYETIOBEKa, a TAKKE IKOJIOTHYECKH 000CHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHON Cpesie;

® OCBOCHHE CHCTEMBl 3HAHUM, JIEKAIIMX B OCHOBE XUMHYECKOH COCTaBIIAIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHbI MHpa: (QyHIAMEHTAJIbHBIX TOHATUH, 3aKOHOB U
TEOPUIl XUMHUH, COBPEMEHHBIX NPEJCTABICHUNH O CTPOCHMM BEILIECTBA Ha DPA3HBIX
YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0
TEPMOJMHAMMUYECKUX W KHUHETHMUYECKUX 3aKOHOMEPHOCTSAX HPOTEKAHUS XUMHUYECKHX
peakiuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOpaX M JUCIIEPCHBIX CUCTEMax, 00 O0ImMX
Hay4YHBIX MPUHLUINAX XUMUYECKOI'O IPOU3BOJICTBA;

e (¢opmupoBaHHE Yy OOYyYalOIIMXCS OCO3HAHHOTO TOHUMAaHHUs BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMMYECKUX 3HAHUH JUisi OOBSCHEHHS KIIOYEBBIX HAEH U mpoldiem
COBPEMEHHON XHWMHUH, Ui OOBSCHEHHS W TNPOTHO3UPOBAHUS SIBJICHUH, HWMEIOIMINUX
€CTECTBEHHO-HAYYHYIO MpPHPOAY; TPaMOTHOIO pEIIeHUs MpoOJieM, CBS3aHHBIX C



XUMHEH, TMPOTHOZUPOBAHHUS, aHalM3a M OUEHKM C TO3UIUNA SKOJIOTHYECKON
0€30MacHOCTH MOCTEICTBUI OBITOBOW M NMPOU3BOACTBEHHOMN IEATEIBHOCTH YellOBeKa,
CBA3aHHOM € XHUMHYECKUM IPOU3BOJICTBOM, HCIOIb30BaHUEM U TepepadoTKOiM
BEILIECTB;

yriyOJeHue TMpeiCTaBIeHUl O HaydyHbIX METOJaX IIO3HAHUs, HEOOXOJUMBIX s
MIPUOOpPETEHHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSACHEHUS XUMHUECKUX
SBJIICHUH, HWMEIOUIMX MECTO B IPUPOAE, B NPAKTHUUECKOM JEATEIBHOCTH U
MOBCETHEBHOM JKU3HU.

B mnane peanuzanud TEpPBOOYEPEJHBIX BOCHHUTATEIBHBIX M PA3BUBAOMIMX  (YHKIIHMA
LEJIOCTHOM CHCTEMbI CPEIHEro o0Iero odpa3oBaHUs MPH HU3YYEHUHU MpeaMeTa «XUMHUsS» Ha
yrIIyOJaEHHOM YPOBHE OCOOYIO aKTyalbHOCTh IPUOOPETAIOT TaKKe 1SN U 33JauH, KaK:

BOCIIHTAaHHE YOESKIEHHOCTH B TMO3HABAEMOCTU SIBJICHHH MPHUPOIBI, YBAXEHHS K
MPOIECCY TBOPYECTBA B OOJIACTH TEOPETHUYSCKUX W TPHUKIATHBIX HCCIICIOBAaHUN B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU,

pa3BUTHE MOTHMBAIMM K OOYYCHHIO M MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOEHHUS OOIIeUeTI0BEUYEeCKUX [IEHHOCTE;

Pa3BUTHUC IIO3HABATCIIBbHBIX HHTCPECCOB, HUHTCJUICKTYaJIbHBIX n TBOPYCCKUX
criocobHocTel oOydaromuxcs, (OpMUPOBAHHE y HUX CO3HATEIBHOTO OTHOIICHHS K
caM000pa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCIOBUIO YCIICUTHOMN
poheCCHOHATLHON U OOIIECTBEHHOW NESTENbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO M MIOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH,

¢dbopMHupoBaHHWE YMEHHMH W HABBIKOB PAa3yMHOI'O0 MPHPOJONOIb30BAHUS, PA3BUTHE
OKOJIOTUYECKOM  KyNbTYphl, = MNPUOOpPETEHHE  ONbITa  OOIIECTBEHHO-TONE3HOU
3KOJIOTMYECKON AEATEIbHOCTH.

OO0miee 4yUCIIO YacoB, MPEAYCMOTPEHHBIX ISl WM3Y4YeHHsS] XUMHH Ha YriIyOJIeHHOM YpOBHE
cpenHero obmero obpaszoBanmus, coctaBiser 204 yacoB: B 10 xmacce — 102 gaca (3 yaca B
Heneno), B 11 ximacce — 102 yaca (3 yaca B HEZCIIO).



COJEPKAHUE OBYYEHUA
10 KVIACC

OPITAHUYECKASA XUMUSA

TeopeTHyeckue 0OCHOBBI OPraHU4YeCKOil XMMMH.

[IpenmMer u 3HaUYeHHE OpPraHUYECKONM XHWMHHU, WPEACTaBICHHE O MHOrooOpasuu
OpraHUYECKUX COCTUHECHUM.

DJEeKTPOHHOE CTPOEHUE aToMa YIiepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yriepoaa. XMMHUYecKasl CBsI3b B OPraHMYECKUX COEAUHEHUSX.
Tunbel TuGpuaM3anMu aTOMHBIX opOuTasiel yriepona. MexaHu3mbl 00pa30BaHUs KOBAJICHTHOM
cBs3u (OOMEHHBIH W JIOHOPHO-aKIENTOPHBIN). TUITBI TepeKpbIBaHUS aTOMHBIX OpOWTalied, G- U
n-cBs3u. OnuHapHasi, 1BOMHas M TpoWHass cBsA3b. CHocoObl paspbiBa CBsi3eH B MOJIEKYJax
OpraHu4ecKux BemecTB. [loHsITHE 0 CBOOOHOM paauKaie, HykKieopuie u JeKTpoduIe.

Teopust crpoeHuss opraHuueckux coennHeHuii A.M. byrinepoBa M COBpEMEHHbIE
MIPEJICTaBJICHUSI O CTPYKTYpE MOJIEKYJ. 3HAaUeHHUE TEOPUU CTPOCHUSI OPraHMYEeCKUX COSAUHEHUH.
Mornekynsipabie U CTpYKTypHBIE (Qopmynbl. CTpykTypHble (GOPMYIBI pa3sIUYHBIX BHJIOB:
pa3BEpHyTas, CoOKpaméHHas, ckeneTtHas. 3omepus. Buabsl u3oMepuu: CTpyKTypHas,
MIPOCTPAHCTBEHHAs. JEKTPOHHbIE S(PQPEKTHl B MOJEKYIaX OpPraHWYECKUX COENMHEHUN
(MHIYKTUBHBIA U Me30MEpHBIH 3 PeKThI).

[IpencraBnenue o kaccupuKauu OPraHUIECKUX BemecTs. [loHsaTHE 0 HYHKIIMOHATBHOM
rpynme. 'omonorus. ['omonorudeckue psapl. CucteMaTudeckas HOMEHKIIATypa OpraHu4ecKux
coenunennii (IUPAC) u TpuBuanbHbIe Ha3BaHUSI OTACIIBHBIX MIPEICTABUTEIICH.

OcoOenHoct ¥ KjacCHUKAIUsl  OpraHudecknx  peakuuid.  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUU.

OKCliepUMEHTANIbHBIE METO/bl U3YUEHHUs BEIIECTB U UX MPEBPALLEHUI: 03HAKOMIIEHUE C
oOpa3amMy OpraHMYecKHX BEIIECTB UM MaTepHallaMyd Ha UX OCHOBE, OIBITHI IO MPEBPAIICHUIO
OpPraHMYECKUX BEIIECTB TIPH HarpeBaHWM (IUIaBieHUE, OOyriIMBaHWE W TOpPEHHeE),
KOHCTPYUPOBAaHUE MOJENIEH MOJIEKYJ OPraHMYECKUX BEIIECTB.

YrieBoaopoabl.

Anxkanbl. ['oMonorudeckuii psja ankaHoB, oOmias (GopMmyia, HOMEHKIATypa U U30Mepusl.
DJIeKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOTEKYJ alKaHOB, SP -THOPHIM3aIMs aTOMHBIX
opburaneit yrnepojaa, 6-cBs3b. OU3HUECKre CBOMCTBA aTKaHOB.

XYMHYECKHE CBOMCTBA aJIKAHOB: PEAKIUU 3aMEILEHUs, U30MEpPU3aLIUHY, JAETUAPUPOBAHNUS,
LUKIW3allUY, THUpONIN3a, KpekuHra, ropeHus. IlpeacraBieHne o MeXaHU3ME pPEaAKLUN
pauKaIbHOrO 3aMEIECHUS.

Haxoxnenue B npupone. CriocoObl OMyuyeHus: U MPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmmast popmyna, HoMeHKIaTypa u usoMepus. OCOOEHHOCTH CTPOCHUS U
XUMUYECKAX CBOMCTB MajbiX (LIMKJIONPOMAH, IUKIOOyTaH) M OOBIYHBIX (IIMKJIOTICHTAH,
LUKIIOTEKCaH) MUKIoankaHoB. CrocoObl MONyUYeHUs U TPUMEHEHUE IIUKII0aTKaHOB.

Ankenbl. ['omonorudeckuii psi akeHoB, o01mas GopMyiia, HOMEHKIATypa. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHME MONEKyJ AalKeHOB, SP?-rHOpMAM3aIMs aTOMHBIX opOuTaneit
yriaepona, o- u n-cBsizu. CTpyKTypHas U reoMerpuueckas (Iuc-TpaHc-) uzomepus. dusznueckue
CBOMCTBA QJIKEHOB. XMMHYECKHE CBOWCTBA: PEAKUMU IPUCOEAUHEHHMS, 3aMCEIICHUS B 0O-
MOJOKEHUE MPU JBOWHOW CBSI3M, MOJIUMEpU3aluuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KavecTBeHHbIE peakiy Ha IBOHHYIO CBsi3b. CrIOCcOOBI MOTyYeHNS U IPUMEHEHHUE aJIKEHOB.



Anxamuensl.  Knaccupukanuss — ankagueHoB  (CONpshKEHHbBIE,  M30JIMPOBAHHbIC,
Kymyaupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKUX CBOWCTB
COMpPsKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanust cCOnpsKEHHBIX THUEHOB.
CriocoObI oNy4eHHsI ¥ IPUMEHEHUE alTKaJueHOB.

Ankusbl. 'oMonmorudyeckuil psia aJkuHOB, oOmIas GopMysia, HOMEHKIATypa U M30Mepusl.
DNEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN aJKUHOB, SP-THOpUAM3AIUS aTOMHBIX
opOutaneii yrinepopa. Pu3MuecKue CBONCTBA aJKMHOB. XHMHYECKHE CBOWCTBA: pEaKLUUU
MIPUCOEINHEHNUS, AUMEPU3aluu U TPUMEpHU3aLnU, OKuciaeHus. KucinorHble cBOICTBa ajIKHUHOB,
UMEIOIINX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBEHHbIE peaknMM Ha TPOHWHYIO cBs3b. CrocoObI
MOJTyYEHUs U IPUMEHEHUE aJIKUHOB.

Apomarudeckue yriaeBoopoas! (apesl). 'omonoruueckuit psaa apeHos, oduias Gpopmyia,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNbI OeH3071a.
dusnuecKkue CBOWCTBAa apeHOB. XMUMHUECKHE CBOMCTBa OEH30J1a M €ro T'OMOJIOIOB: pEaKIuu
3aMeIleHUs] B OEH30JIbHOM KOJIbIE M YIJIEBOJOPOJHOM paJMKale, pPEeakluu MPHCOEIUHEHMUS,
OKHCJIEHHE TOMOJIOroB OeHzona. [IpencraBienne 06 OpUEHTHUPYIOIIEM JCHCTBUU 3aMECTUTENCH
B OEH30JIbHOM KOJIbIIE Ha MpPHUMEPE AIKUIbHBIX PAIUKAIOB, KapOOKCHIBHON, MMAPOKCUIBHOM,
aMHHO- W HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XWMHYECKHUX CBOMCTB CTHpOIIA.
IMomumepuszanmst  ctupona.  CrocoObl  MOMyYyeHUsT M NPUMEHEHHE  apoMaTUYEeCKHX
yTJI€BOJIOPO/IOB.

IIpuponusiii ra3. IlonyrHele HedTsHbIe ra3sl. HedTh u e€ mpoucxoxaenue. KameHHbIi
yroiib U TpPOAYKTHl ero mnepepadborku. CrmocoOwsl nepepaOoTku He(dTH: MeperoHka, KpEeKHHT
(TepMuyecKuid, KaTaIUTHYECKuil), pudopmunr, nuponus. IlpoaykTsl nepepaboTku HepTH, UX
IIPUMEHEHHE B IIPOMBIIUIEHHOCTH U B OBITY.

I'enernueckas cBs3b MEXAY pa3IMYHBIMU KJIaCCaMU YTJIEBOIOPOIOB.

DJEKTPOHHOE CTPOEHHUE TaJIOTeHIIPOM3BOIHBIX YIJIEBOJOPOJOB. Peakuum 3aMemieHus
rajjoreHa Ha THJAPOKCOIPYMIy, HHUTPOrpYIly, LUaHOrpynny, amuHorpymnmy. JlelicTBue Ha
raJIoreHIIPOM3BO/IHBIE  BOAHOTO M CIHUPTOBOrO  pacTBopa wi&nouu. BzaumoneiicTBue
JUTaJOreHAIKAHOB C MarHueM M LMHKOM. [IOHSTHE O METaJuI0OpraHUYeCKHX COEAUHEHMSIX.
Hcnonb30BaHNe TajJoOreHNpOM3BOJIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHHKE U TPH CHUHTE3€
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAIIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IIPEBPALICHUI: H3ydeHUE
(U3UYECKUX ~ CBOMCTB  yIJIEBOAOPOAOB  (pPacTBOPUMOCTh),  KAUECTBEHHBIX  pEaKIHil
YTJIEBOAOPOIOB PA3IUYHBIX KJIAcCOB (0OeciBeunBaHUE OPOMHOW MIIM MOJHOHM BOJBI, pacTBOpa
IepMaHraHaTa Kajiusi, B3aUMOJCHCTBHE aleTHJIEHa C aMMHAuHbIM pacTBOPOM OKCHJIA
cepeOpa(l)), xauecTBeHHOE OOHApY)KCHHE Yriepoaa W BOAOPOJA B OPTaHUYECKUX BEIIECTBAX,
[OJydeHHUEe STHJIEHAa M M3Y4YE€HUE €ro CBOMCTB, O3HakomiieHue ¢ Koulekuusmu «Hedte» u
«Yromp», ¢ oOpa3mamMu IUIacTMAacCc, KaydyKOB U PE3UHBI, MOJEIMPOBAHHUE MOJEKYI
YTJIEBOIOPOIOB U T'aJIOTCHIIPOU3BOAHBIX YIIIEBOIOPO/IOB.

Kucnopoacoaepxammue oprannyeckne coeiMHeHHs.

[IpenenpHble onHOATOMHBIE cHUPTHL. CTpoeHHE MOJIEKYN (Ha NpUMepe MeTaHojla U
stanoina). ['omonorudeckuit psij, odmias Gopmysa, H30Mepus, HOMEHKIATypa U KilacCU(UKAITHSI.
@usnyeckue CBOWCTBA MNpPEAEIbHBIX OAHOATOMHBIX CIHUPTOB. BoOXOpOAHBIE CBSA3M MEXITY
MOJIEKyJaMH CHUPTOB. XHMMHUYECKHE CBOICTBA: pEaKLUUU 3aMEUIeHUs, JeruapaTalui,
OKMCJIEHUS, B3aUMOJIEHCTBHE C OPraHUYECKMMH U HEOPraHWYECKUMU KuciaoraMu. KauecTBeHHast
peakuus Ha OAHOATOMHbIE CIMPTHI. JleliCTBME 3TaHOJIa M METaHoja Ha OPraHU3M 4YeJOBEKa.
CriocoObI Toy4eHHsI ¥ IPUMEHEHNE OTHOATOMHBIX CITHPTOB.



[Ipocthie 3¢upsl, HOMEHKIaTypa U u3oMepuss. OcoOeHHOCTH (PU3UUECKUX U XUMUYECKUX
CBOMCTB.

MHoroaroMHble CIHUPTHl — ATHJIEHTIIMKOIb M INHLEpUH. DU3NUecKue M XUMHYECKHe
CBOMCTBA: pPEAaKIMU 3aMEUICHUS, B3aUMOACHUCTBHE C OpPraHUYECKMMH M HEOPraHUYECKUMH
KHCIIOTaMH, KaueCTBEHHAasl peakiusi Ha MHOroaToMHble ciupThl. [IpeacTraBneHne o MexaHU3Me
peakiuii HyKIIeopUIbHOTr0 3aMenieHus. JlelicTBre Ha opraHu3M 4enoBeka. CriocoObl momydeHus
Y IPUMEHEHHE MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYIbl, B3aMMHOE BIMSIHHE THIPOKCOIPYIIBI U OEH30JbHOIO SApa.
®dusnueckue cpoicTBa ¢peHona. OcoOEHHOCTH XMMHYECKHX CBOWCTB (peHonma. KayecTBeHHBIE
peakuuu Ha ¢eHon. ToxcuuHocTh ¢enona. CrocoObl MONMyYeHUs W TpUMEHEHHE ¢eHoa.
denomnpopmMalbeTHAHAS CMOJIA.

KapOoHunbHble COEOUHEHHS] — albJerujbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM Trpymmbl. ['omMonoruyeckue psapl ambAETHIOB M KETOHOB, oOmas ¢opmyina,
n3oMepus M HOMeHKJaTypa. dusmyeckue CBOWCTBA albIETHUIOB M KETOHOB. XHMHYECKHE
CBOWCTBa aJbJETMJOB M KETOHOB: pEaKkUuu npucoeauHeHus. OKHUCICHHE albJeruIoB,
KaueCTBEHHbIE peaKluu Ha anblaerujpl. CrocoObl MOMy4yeHUs U MPUMEHEHHE ajibJCTHA0B U
KETOHOB.

OaHOOCHOBHBIE TpenenbHble KapOOHOBBIE KHUCIOTHI. OCOOCHHOCTH CTPOCHUS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepus u HomeHkiarypa. dusmueckue CBOWCTBA OIHOOCHOBHBIX
IpeeNbHbIX KapOOHOBBIX KHUCIOT. BogopoaHble CBS3M MeXIy MOJeKylaMH KapOOHOBBIX
KHCJIOT. XUMHYECKHE CBOWCTBA: KHCIOTHBIE CBOWCTBA, peakius STepu(UKalNU, PEaKkIuH C
y4acTHEM YTJIeBOJOPOAHOro paaukana. OcoOEHHOCTH CBOWCTB MypaBbUHOM KHCIOTHL. [loHATHE
0 TIPOM3BOAHBIX KapOOHOBBIX KHUCJIOT — CIOKHBIX d(pupax. MHOroobpasue kapOOHOBBIX KHCIIOT.
OcoOEeHHOCTH CBOWCTB HEMpEAETIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHUCJIOT, TUKapOOHOBBIX
KHCIIOT, THAPOKCHUKAapOOHOBBIX KucHOT. [IpencraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CT€apUHOBAsl, NAJIBMUTHHOBAs, OJICMHOBAs, JUHOAEBAsA, JUHONEH08as KHUCIAOTBHL. CrocoObI
MOJTyYEHUs U PUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie 2¢upbl. ['omonmornyeckuii psa, obmas GopMyia, H30MEpUsi U HOMEHKIIATypa.
dusnueckue 1 XMMUYECKHUEe CBOMCTBA: TMIPOJIN3 B KMCIION U LIETOYHOI cperie.

Kupsl. Ctpoenue, ¢puznyeckue U XMMHUYECKHUE CBOMCTBA KUPOB: TUIPOJINU3 B KHUCIOH U
1eao04Hoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKALINX OCTATKH HEMPEIeNbHbIX )KUPHBIX
KUCH0T. JKupbl B IpUPO/IE.

MpbL14a Kak COJHM BBICIIUX KapOOHOBBIX KUCIIOT, MX MOIOIIEEe JCHCTBHE.

OOmass xapakTepucThka yrieBonoB. Kiaccudukamuss yrieBogoB (MOHO-, IU- U
nonucaxapuabl). MoHoOcaxapupl: TIIIOK03a, (pPyKTO3a, rajmakTo3a, pubo3a, Ie30KcHpuodo3a.
®dusnueckre CBOMCTBA M HaxoxJeHue B mpupone. PorocuHTe3. XHMHUYECKHE CBOWCTBA
TJIIOKO3BI: PEAaKIMH C y4acTHEM CIHPTOBBIX W albJACTHIHOW TPYIN, CIUPTOBOE U
MOJIOUHOKHUCIOe OpoxkeHue. [IpuMeHeHHE TIIOKO3bI, €€ 3HaueHUE B IKU3HEACATEIbHOCTH
opranu3ma. Jlucaxapuzasl: caxapo3a, MalbTO3a M JIakTo3a. BoccTaHaBiuBaromue H
HEBOCCTaHaBIMBAKOIIME Aucaxapuisl. ['maponu3 aucaxapuaoB. HaxoxneHue B mpupone u
npumenenue. [lonucaxapuapl: Kpaxmal, TJIMKOTeH M Leiunojo3a. CTpoeHHe MaKkpOMOJEKYI
Kpaxmala, TJMKOreHa U Ie/untono3bl. dus3nueckue CBOMCTBA Kpaxmaia U EJITIOJIO3BL.
XUMHUYECKHE CBOMCTBA Kpaxmaya: THJPOJIN3, KAYeCTBEHHAs PEAKUUsl ¢ MOAOM. XHUMHUYECKHUE
CBOWMCTBA IIEIJUTIONIO3BI: THIPOJIN3, TOoNydeHHe 3(prupoB 1nemtoao3bl. [TorsTre 00 HCKyCCTBEHHBIX
BOJIOKHaX (BUCKO3a, alleTaTHBIA MIENK).



DKCcrepuMEHTANIbHbIE METO/bl M3YyYEHHUS BELIECTB W MX IPEBpallleHUil: pacTBOPUMOCTb
pa3NUYHBIX CIHUPTOB B BOJE, B3aMMOJICHCTBHE STAaHONA C HATPHEM, OKUCIEHUE ASTHIIOBOTO
CupTa B albJErH] Ha pPACKAJIEHHOM MEIHOM MPOBOJIOKE, OKHUCIEHHWE 3TUJIOBOTO CIHPTA
TMXPOMATOM Kaius (BO3MOXKHO HCIIONIb30BaHUE BHJIEOMATEPHAIIOB), KAaUeCTBEHHBIE PEAKIIUU Ha
anpaeruasl (¢ ruapokcuiom auammuucepeopa(l) u ruapoxcuaom meau(ll)), peakmus rimmepuna
¢ rugpokcuom Meau(ll), xumMuyeckue cBoiicTBa pacTBOpa YKCYCHOM KUCIIOTBI, B3aUMOJEHCTBHE
pacTBopa Ti0K03bl ¢ ruapokcuaom Mmeau(ll), B3aumomeicTBue Kpaxmaia ¢ HOJOM, PEIICHUE
HKCIEPUMEHTANBHBIX 3a7a4d 110 TeMaM «CriupThl ¥ peHonbl», «KapOooHoBbie KHCTOTHL. COKHBIE

3¢hupb.
A3oTcoepiKaliie OprannvecKue coeTuHeHus.
AMHMHBI — OpraHMYecKHMe NpPOU3BOJAHBIE amMmuaka. Kiaccudukanuss aMHHOB:

anudaTtuyecKkue U apoMaTuyeckue; NepBUYHbIC, BTOPUUHbIE U TpeTuyHble. CTpoeHuEe MOJEKYI,
obmrast ¢popmyna, U30Mepusi, HOMEHKIIATypa U (pu3mdeckue cBOHCTBA. XMUMHYECKOE CBOMCTBA
anudaTuyecKuX aMHHOB: OCHOBHBIE CBOMCTBA, AIKWIMPOBAHUE, B3aUMOJEWUCTBUE MEPBUYHBIX
aAMUHOB C a30TUCTOU KUCIOTON. CONM aKMIIaMMOHHSL.

AHWIIMH — IIPEJICTaBUTENIb AMUHOB apoMaTHiecKkoro psana. Ctpoenue anwinHa. B3aumuoe
BIIMSTHUE TPYII aTOMOB B MoJieKyie aHuianHa. OCOOCHHOCTH XMMHYECKHX CBOWCTB aHMIIMHA.
KauectBennsie peakuuu Ha aHWiInH. CrnocoObl MONMY4YeHHs] W TPUMEHEHHUE anudaTHueCKUx
amuHOB. [lomydyeHune anmiIMHa U3 HUTPOOEH30A.

AmuHokuciotel. Homenknarypa u  wuzomepus. OTtaenbHbIE NPEICTABUTENH  O-
AMUHOKUCJIOT: TJIMIUH, alaHuH. du3ndeckue CBOMCTBA aMUHOKHUCIOT. XMMHUYECKHUE CBOWMCTBA
AMUHOKHCIIOT KaK aM(OTEpHBIX OpPraHUYEeCKHX COCAWHEHUN, peaKius TOJIMKOHICHCAIUH,
oOpa3oBaHKe NENTHIHOW CBsA3H. bruonmornyeckoe 3HaueHHe aMUHOKUCIOT. CHHTE3 U THIPOIIU3
TMIETITU/]IOB.

benku kak mnpuponHeie nonuMepsl. llepBuuHasi, BTOpUYHAs W TPETHYHAs CTPYKTypa
0enKoB. XMMHUECKUE CBOIMCTBA OENKOB: TMAPOIM3, JCHATYpallUs, KaueCTBCHHbIC PEaKIMU Ha
OCIKH.

DKCIEPUMEHTAIBHBIE METOJbl HM3YYCHHS BEIIECTB M WX TMPEBPAIICHUN: PACTBOPECHHUE
OenKOB B BOJIE, JCHATypalusi OENKOB MpU HATPEBAHHH, IIBETHHIC PEaKIUU Ha ONKH, pelieHHe
SKCIICPUMEHTAIBHBIX 3a7ad IO TeMaM «A30TCOAEpKaIlUe OpPTraHWYECKHUE COCAMHEHUS» U
«Pacnio3HaBaHue OPraHMYECKUX COEAUHEHUI.

BricokoMoIeKyJISIpHBIE COeIMHEHHU.

OCHOBHbIE TOHSTHUS XUMHUU BBICOKOMOJEKYJSIPHBIX COEIUHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEAHsS MOJEKyJsipHas Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — MOJIMMEPHU3AILUs U TTOJTMKOH ICHCAIIUS.

[TonumepHbie MaTepHuabl. ITnactmaccel (monusTUIIeH, MOJIUIIPONUIIEH,
TTOJIMBUHUJIXJIOPHU]T, MTOJIUCTUPOIT, MOJIMMETHIIMETaKpUJIaT, MOJMKAapOOHATHI,
nonudTHIeHTepedTanar). Yrunusanusa u nepepaboTka miacThka.

DacTOMEphl: HATYpPaJIbHBIA  KaydyK, CHHTETHYECKHME Kaydyku (OyTaaueHOBBIH,
XJIOPOIPEHOBBII, U30MPEHOBBIN) U CUIIMKOHBL. Pe3unHa.

Bonokna: HaTypanbHbIE (XJIOMOK, MIEPCTh, MIENK), UICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tonmumepsl  crenuanbHOrO  Ha3HaueHUs  (TeJIOH, KeBiap, AJIEKTPONPOBOASIINE
MOJTUMEPHI, OMOpa3iaraeMple MOJMMEPHI).



DKcrepuMEHTANIbHbIE METO/Ibl M3YUEHHUs BEIIECTB U UX MPEBPALCHUI: 03HAKOMIIEHUE C
oOpa3naMy TPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUTACTMACC, KAay4yKOB, peIICHHE
SKCIIEPUMEHTAIbHBIX 33/a4 1o TeMe «Pacrno3HaBaHue MIIaCTMAcC U BOJIOKOH.

Pacuérnsie 3a1aumn.

Haxoxaenue monexynsipHoi popMysibl OpraHUuYeCcKOro COETUHEHHS IO MacCOBBIM JIOJISIM
JJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJICHUE MOJCKYJISPHOW (OPMYIIBI OPTaHUYECKOTO
coequHeHuss Mo Macce (00BEMY) MPOJYKTOB CropaHusi, MO KOJIWYECTBY BelIeCTBa (Macce,
00bEMY) IPOAYKTOB PEAKIIUU U/WITH UCXOIHBIX BEUIECTB, YCTAHOBJICHUE CTPYKTYPHOUH (OPMYJIBI
OpPTaHUYECKOTO BEIIeCTBA Ha OCHOBE €ro XMMHYECKHUX CBOMCTB HIIM CIIOCOOOB MONYy4YEHUS,
OIIpeJIeTICHHUE JTOJTU BBIXO0/1a IPOAYKTA PEAKITUU OT TEOPETHUSCKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaMeTHbIX CBA3EH NMPU M3YYEHUH OpraHudeckod xumuu B 10 kimacce
OCYILIECTBIISICTCSI Yepe3 MCIONb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHITHHA, TaK U
TIOHSITUM, TPUHSATHIX B OT/IEIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TOHSTHUS: SBIICHWE, HAyYHBIA (aKT, THIOTE3a, TEOpHS,
3aKOH, aHAJMU3, CHUHTE3, Kiaccu(uKanus, HaOII0JeHHe, U3MEpPEHHUE, SKCIEPUMEHT, MOAEIb,
MOJICTTHPOBAHUE.

®usuka: MaTepusi, aTroM, 3JEKTPOH, NPOTOH, HEHUTPOH, MOJEKyJa, JHEPreTUdYeCKUu
YPOBEHB, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSIHWE BEIIeCTBA, (PM3MUYECKUE BEITUYHHEI,
€IMHUIIBI H3MEPEHUsI, CKOPOCTh, YHEPTHUS, Macca.

buonorus: kimerka, opraHus3M, 3KocucTema, ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBII U TeTepoTpOdHBI THI NUTaHUSA, OpokeHUE, (OTOCHHTE3, JbIXaHUE, OCNKH,
YTIEBOJIBL, )KUPBI, HYKIEHHOBbIE KUCIOTHI, (JEPMEHTHI.

I'eorpadusi: mone3HbIe HCKOMAaEMBbIE, TOTLTUBO.

TexHonmorus: MUIIEBbIE MPOAYKTHI, OCHOBHI PAllMOHATBHOI'0 MUTAHMSI, MOIOIIIUE CPENICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

TeopeTruueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKU snemMeHT. M3oronsl. CTpoeHHE 3MEKTPOHHBIX
000JI04€K aTOMOB, KBAHTOBBIE YMCIA. DHEPreTUYECKUE YPOBHM U TOAYPOBHH. ATOMHBIE
opOutanu. Kinaccudukanus XUMHYECKUX 3JEMEHTOB (S-, p-, d-, f-ajmemenTts). Pacnpenenenue
3JIEKTPOHOB IO AaTOMHBIM OpOUTAIsIM. OJEKTPOHHbIE KOH(QUTYpallMd aTOMOB 3JEMEHTOB
MEepPBOr0—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUHU, DJICKTPOHHBIC
KOHUTYpaIi HOHOB. DIEKTPOOTPUIIATEILHOCTD.

[lepuonnueckuit 3akoH u Ilepuoguyeckas cucrema XMMHUYECKUX diemeHToB JI.U.
MenneneeBa. CBsi3b NepuoOAUYECKOro 3akoHa M Ilepmoamyeckod CHUCTEMBl XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpHEl CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHYECKUX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CIOXHBIX BEIIECTB MO TPYIIaM U
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /1.J1. Menneneesa.

XuMuueckas CBA3b. BUIbl XMMHYECKOM CBSA3W: KOBAJEHTHAs, NOHHAS, METAJUIMYECKas.
Mexanu3mbl 00pa3oBaHUsl KOBAJIEHTHON CBS3U: OOMEHHBIM U JIOHOPHO-AKIIEITOPHBIA. DHEPTHUS
U anvHa cBsa3u. [lonaspHOCTh, HAaPaBIECHHOCTh U HACHIIIAEMOCTh KOBaJIEHTHOM cBsizu. KpaTHbie
cBs3u. BomopoaHas cBsizb. MexMONEKYSIPHbIE B3aUMOICUCTBUS.



BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHMEM (Ha MpPUMEpPE COCIMHEHUM 3JIEMEHTOB BTOPOTO
nepuosa).

[IpencraBnenne o0 KOMIUIEKCHBIX —coeAuHeHUsiX. (CocTaB KOMIUIEKCHOTO HMOHA:
KOMILJIEKCOOOpa3oBaTeNlb, JIMTAHJbl. 3HAaYeHUE KOMIUICKCHBIX coeauHeHud. IlonsTue o
KOOPAWHALIMOHHOW XUMUHU.

BemectBa MONEKyISIpHOTO M HEMOJEKYISPHOIO CTPOEHHUA. THUIbl KPUCTAIIMYECKUX
PeIEToK (CTPYKTYp) U CBOWMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cucteMax. MctuHHble pacTBOpbI. [IpeacTaBieHue o KOIIOUIHBIX
pactBopax. CrocoObl BBIPOKEHHS KOHIIEHTpAIlMM PacTBOPOB: MaccoBas JOJIS BeEIIeCTBa B
pacTBope, MoOJsipHas ~ KOHUEHTpauus. HachlllleHHble W HEHACHIIIEHHBIE  PACTBOPHI,
pacTBOpUMOCTh. Kpuctammoruaparsi.

Knaccudukainus ¥ HOMEHKIIaTypa HEOPTaHMYECKHUX BEIIeCTB. |pHBUANBHBIE Ha3BaHUS
OTJICJIbHBIX MPEJICTABUTEIEH HEOPTaHUYECKUX BEIIECTB.

Knaccugukanus XuMU4eCKuX peakiuii B HEOPraHUIECKOW U OPraHMYeCcKOW XUMHUH. 3aKOH
COXpPAHEHHUs MacChl BEIIECTB; 3aKOH COXPAHEHMS M IMPEBPAILICHUS SHEPTUM TP XUMHYECKUX
peakusx. TeroBbie 3QPEeKThl XUMHUYECKUX peakiuid. TepMOXUMUYECKIE YPABHCHHS.

CKopocTh XUMHUYECKOU peakliuu, e€ 3aBUCHUMOCTh OT Pa3Nu4HbIX (pakTopoB. ['oMoreHHoie
Y TeTeporenHbie peakunn. Katanus u karaam3aTopsl.

OOpatumble W  HeoOpaTUMble peakiuu. XuMHYecKoe paBHoBecue. KoHcraHTa
XUMHUYECKOTO paBHOBecHs. DaKTOPhI, BIUSIONINE HAa TOJOKEHHE XHMHUUYECKOTO PaBHOBECHS:
TeMIiepaTypa, JaBJIECHUE U KOHIIEHTPALMU BEILIECTB, ydacTByroUIMX B peakuuu. [lpunnun Jle
IIatense.

Onekrponutudeckass auccoruarnus. CunbHble U ciaabble  31eKTponuThl. CTEeneHb
nucconuaruu. Cpena BOJIHBIX pAacTBOPOB: KHUCIIOTHAs, HEMTpasabHas, mieTo4Has. BomopoaHblii
nokaszarens (PH) pactBopa. ['unponus coneil. Peakiiuu noHHoro oomMeHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb oOkuciaeHus. OKUCIUTENb |
BOCCTaHOBUTENb. [Iporiecchl OKHUCIEHHUST M BOCCTAHOBJICHHUS. BakHeWIne OKUCIUTENd U
BOCCTaHOBUTENU. MeTo 3JeKTPOHHOT0 OaiaHca. DIEeKTPOIU3 PAaCTBOPOB U PACILIIABOB BEIIECTB.

DKCHEePUMEHTAIBHBICE METOAbl HM3YYCHHsI BEIIECTB W HX MPEBPALIECHUN: Ppa3IOKEHUE
MEepoKCUJa BOJOpOJAa B MPHUCYTCTBUM KaTajlu3aTopa, MOJEIM KPUCTAIMYECKUX PEUIETOK,
MPOBEICHUE pEaKIMii HOHHOIO0 OOMEHa, ONpEACIICHHE Cpeabl PAcTBOPOB C ITOMOIIBIO
WHIUKATOPOB, U3yUEHUE BIUSHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUU U
MOJ0KEHUE XMMUYECKOTO PABHOBECHS.

Heopranuuyeckasi xummusi.

[Tonoxxenne HemetaisioB B llepumommueckod cucteme XuMUUYeCKux siemeHToB [[.U.
MeHnneneeBa M OCOOCHHOCTH CTPOCHHUSI MX aToMOB. (DU3HYECKHE CBOWMCTBA HEMETAJIOB.
AnnoTponus HeMeTaIoB (Ha MpUMepe KUCIOopoa, cepbl, pochopa u yriepona).

Bonopon. Tlonydenue, pusnueckre ¥ XUMHUYECKHE CBOMCTBA: PEAKIMU C METAJUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ upuabl. TOIIMBHBIE 371EMEHTHI.

lanorensl. Haxoxxnenne B mpupoje, cocoObl MOMydeHus, GU3HIECKHE U XUMHUUYECKHE
cBoiicTBa. ['anoreHoBomoponbl. BaxkHeilmue KUCIOPOACOAEPIKAIIUE COCAUHEHUS TaJIOT€HOB.
JlaGopaTopHble ¥ TTPOMBIIINICHHBIC CITOCOOBI MOYYEHHUs TajoreHoB. [IpuMeHeHne raJloreHoB 1
HUX COSIMHCHUM.



Kucnopon, o3on. JlaGoparopHble M NPOMBIIUIEHHBIE CIOCOOBI MOMYYEHUS KUCIOPOJa.
®usnyeckue M XUMHUYECKHE CBOICTBA M NIPUMEHEHHME KHCIopoaa U o30Ha. Oxcuael H
MIEPOKCH/IBL.

Cepa. Haxoxpaenwe B MpuUpoOAe, CIOCOOBI TONydYeHUs, (U3MUECKUE M XUMHUYECKHE
cBoiictBa. CepoBonopon, cymbduasl. Oxcun cepbi(1V), okcun ceppi(VI). Cepuucras u cepHas
KHCTOTHI U uX comd. OCOOCHHOCTH CBOWCTB CEpHOW KHUCIOTHL [IpuMeHeHHe cephl W e
COE€IVMHEHUHN.

Azor. HaxoxaeHwe B TpUPOAE, CIIOCOOBI IONYy4eHUs, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa. AMMMaK, HUTpUAbl. OKCUIBl a30Ta. A30THUCTasi U a30THasl KHUCIOTBI M UX COIIU.
Oco0eHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpuMeHeHHe a30Ta M €ro COoeaWHEHUU. A30THBIC
ynoopeHus.

®dochop. Haxoxnmenue B mpupoje, COCOObI MOMy4YCHHS, (QU3MUYECKHE U XUMHUYCCKHE
cBoiictBa. Dochunel u Qochun. Oxcunel ¢ocdopa, docopnas kucmora u e€ conu.
[Tpumenenne pochopa u ero coequnenuii. DocopHbie y10OpeHus.

VYrnepon, HaxoxaeHHe B TpHupone. AorponHble Moaupukanuu. dusznyeckue u
XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB, 00Opa3oBaHHBIX yriaepomom. Oxcuza yriaepoaa(ll),
okcun yriepona(lV), yronpHass kucinora u €€ coiau. AKTUBUPOBAHHBIN Yrosb, aacopOius.
Oynnepensl, TrpadeH, yriaepoaHble HaHOTPYyOku. [IprMeHeHHe MpOCTHIX  BEIECTB,
00pa30BaHHBIX YTIEPOIOM, U €r0 COEAMHEHUMN.

Kpemuuii. Haxoxxnenue B mpupoje, cnocoObl MONydeHUs, GU3NUYECKUEe U XUMHUYECKHUE
coiictBa. Okeupn kpemuusi(1V), kpeMHueBas KMCIOTa, CHIIMKAThL. [IpuMeHeHre KpeMHusl U ero
coequHeHui. CTeKI10, €ro NoJyuyeHue, BUJIbI CTEKIIA.

[Tonoxenue metamioB B [leprogudeckoit cucteMe XuMUYECKUX dJIeMeHTOB. OCOOEHHOCTH
CTPOCHHS STIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. O0mue pu3nveckne CBOMCTBA METAILIOB.
[Ipumenenne MeTaiioB B ObITY U TexHHKe. CIUIaBbl METAJLIOB.

DNEKTPOXUMHUUYECKAN s  HampspkeHWH  MeTawioB.  OOmue CcrocoObl  MOMydYeHHS
METAJIJIOB: TUAPOMETAIUTYPTHUs, TUPOMETAIUTYPIUs, dMeKTpomeTamutyprus. [lonsatue o koppo3uu
MeTai1oB. CriocoObl 3alIUThl OT KOPPO3HH.

O6mas xapakrepuctuka MetamnoB |A-rpynmnsl [leproanyeckoil cucTeMbl XMMHYECKHX
anemeHnToB. Hartpuil n kanuii: nonydenue, GuU3nMueckue U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE
IIPOCTBIX BEILECTB U UX COCIUHEHUM.

O6mas xapakrepuctuka MetauioB |IA-rpynmer [lepuoandeckoil CUCTEMBI XUMHYECKUX
9JIEMEHTOB. Maruuii © KajJblMii: Toiay4deHHue, (U3NYECKUe U XHMHUYECKHE CBOMCTBa,
MIPUMEHEHHE MTPOCTHIX BEILIECTB U X coeTuHeHUN. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHUSI.

AnoMUHUH: TONydeHue, (pu3nuecKue U XUMHUYECKHE CBOICTBA, MPUMEHEHHE MPOCTOro
BEIIECTBA U €ro coeJAuHEeHUU. AmdOoTepHbIE CBONCTBA OKCHJA M THIPOKCHIA AITIOMHUHUS,
TUIPOKCOKOMILIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MetauioB moOouyHbix mnoarpymnmn (b-rpymm) Ilepuonndeckoit
CHUCTEMbI XUMUYECKHX IJIEMEHTOB.

du3nyecknue U XMMHUYECKUE CBOMCTBA XPOMa U €ro coeMHEeHn. OKCuabl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U AuUXpoMaThl, UX OKUCIUTEIbHbIE CBOWCTBA.
[Tomydenue u npuMeHeHUE XpoMa.

du3nyeckue M XUMHUYECKHME CBOMCTBAa MapraHila M €ro coeJuHeHuid. Baxueiimme
coenunenus mapranua(ll), mapranua(lV), mapranua(V1) u mapranua(VIl). [lepmanranar kanusi,
€ro OKHUCIIUTENbHbIE CBOMCTBA.



DuU3NYECKHEe U XMMHYECKHUE CBOMCTBA keje3a U ero coeMHeHnid. OKCHAbL, TUIPOKCHIBI U
comnu xene3a(ll) u xxeneza(lll). [Tonyuenue u npuMeHeHue xemne3a U ero CIIaBoB.

Du3nYeCcKre U XMMUYECKHE CBOMCTBA MeU U €€ coenuHeHui. [lonydenue u npumMeHeHue
MEIU U €€ COSAUHCHUM.

[{uHK: monmy4yeHue, pu3nyeckue U XUMHYECKHE CBOKMCTBA. AM(DOTEpHBIC CBOMCTBA OKCHAA
Y TUAPOKCHU/IA IMHKA, TUIPOKCOKOMILIEKCHI IIMHKA. [IpMeHeHne uHKa 1 ero CoeIMHEHUH.

OKCHEPUMEHTAIbHBIE METOJbl HW3YYEHUs BEIIECTB W MX [PEBPALICHUN: H3YyUYCHUE
00pa3IoB HEMETAJUIOB, TOpeHUe cepbl, (ocdopa, kKeine3a, MarHus B KHCIOPOJEC, HU3YUICHHE
KOJUIeKIMU «MeTajulbl M CINIaBBI», B3aMMOJCHCTBHE IEJOYHBIX M IEJIOYHO3EMENBLHBIX
METaJUIOB C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BUJEOMATEPUATIOB), B3aMMOJEHCTBUE IIMHKA U
JKeJje3a ¢ pacTBOpaMH KUCIOT U LIEN0Yel, KaueCTBEHHBIE PEAKIIMM HA HEOPTraHUYECKUE aHUOHBI,
KaTUOH BOJIOPOJIa M KaTUOHBI METAJIJIOB, B3aUMOJECHCTBUE THAPOKCHUIOB ATIOMUHUS U IIMHKA C
pacTBOpamMH KUCIOT M IIeJIOYEH, pelieHrne SKCIePUMEHTANBHBIX 3a7a4 1Mo TeMaM «[ anoreHb»,
«Cepa u e€ coeqmHeHUM», «A30T U pocdop 1 ux coequHEeHUs», «MeTauIbl TJIaBHBIX TTOATPYII,
«MeTayel TOOOYHBIX MTOATPYIIID.

XMMHuUSs 1 5KU3Hb.

Ponps xumun B o0ecriedeHUn yCTOMYMBOTO pa3BUTHS deaoBedecTBa. [loHATHE O HAyYHBIX
METOAAX IMO3HAHHUS U METOJOJIOTMM HAyYHOrO HcCcienoBaHus. HaydHble NpUHLMIBI
OpraHu3alMi XUMHYECKOTO TPOU3BOACTBA. [IpOMBITIUIEHHBIE CITOCOOBI TTOMYYEHUSI BAXKHEUIIINX
BelecTB (Ha MpUMepe MPOU3BOJICTBA aMMHUAaKa, CEPHOM KUCIOTHI, MeTaHona). [IpombiiuieHHbIe
CIOCOOBI TOMYYEHUsI METAIOB M CIUTABOB. XHUMHYECKOE 3arps3HEHUE OKPYXKAIoUeHd Cpelbl U
€ro MmocyiecTBUs. Ponb XuMuu B 00eCrieYeHnr YHEPreTHIeCKOi 0€30IacHOCTH.

XuMus W 30pOBbE 4esoBeKka. JlekapcTBeHHbIe cpeacTBa. [IpaBuiia wMcmosib30BaHUS
JIEKapCTBEHHBIX MpernapaToB. Poab XUMUU B pa3BUTHU MEAUIIMHBI.

XUMMSA MU OCHOBHBIE KOMIIOHEHTHI, MUIIEBEIE JO0OABKH. POiIbr XUMUN B 00ecCIIeYeHUH
MHIIEBON 0€30I1aCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. beitoBas xumus. [lpaBuiia Ge3omacHOro
WCIIOJTb30BAHUS TIPEIapaToB OBITOBOW XMMHH B IIOBCEAHCBHOMN YKH3HU.

XUMHUS B CTPOUTENHCTBE: BAKHEHUIIINE CTPOUTETIbHBIE MaTeprabl (LIEMEHT, OETOH).

XuMHS B CEIBCKOM X03siiicTBe. OpraHnyeckre U MUHEpPaIbHbIC YI00PEHUSI.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE Marepualbl, Kpacku, CTEKJIO, KepaMuka. MaTtepuaibl
JUISL DIIEKTPOHUKU. HaHoTexXHOmoruu.

Pacuérurie 3amaun.

Pacuéter: Maccel BemiecTBa Wi 00BbEMA Ta30B MO M3BECTHOMY KOJUYECTBY BEIECTBA,
Macce uin 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, MAcChl (00BhEMA, KOIUYECTBA
BEIIIECTBA) IMPOAYKTOB PEAKIMH, €CIM OJHO M3 BEIIECTB MMEET NPHMECH, Macchl (00BhEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMHU, €CIM OJHO U3 BEIIECTB JIaHO B BHUJE pacTBOpa C
ONpPENEIIEHHOW MacCOBOM JIOJIEM PAacTBOPEHHOIO BELIECTBA, MAaCCOBOM JOJM U MOJSPHOH
KOHIICHTpAIlMM BEIIECTBA B PACTBOPE, JOJM BBIXOJA MPOAYKTA PEAKIMH OT TEOPETUUYECKU
BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanu3arust MeXIpeIMETHBIX CBSI3eH MPH W3YYCHHUH OOIIEH U HeOPraHMYECKOH XUMHUU B
11 kmacce oCymiecTBIsCTCS Yepe3 MUCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHATHH,
TaK U MOHSATUN, TPUHATHIX B OTACIIbHBIX MPEIMETaX €CTECTBEHHO-HAYUYHOT' O IIUKJIA.



OOwe ecTecTBEHHO-HAy4YHbIC IIOHATHS: SIBICHUE, HAydHbId (DaKT, TMIIOTE3a, TEOpHs,
3aKOH, aHalM3, CHUHTE3, KJIAacCH(PUKAIMI, MEPUOTUYHOCTh, HAOMIOAEHUE, W3MEPEHHUE,
9KCIEPUMEHT, MOZENb, MOJICIIUPOBAHHE.

®usuka: Marepusi, MHUKPOMHUDP, MAKpPOMHUD, aTOM, 3JIEKTPOH, IMPOTOH, HEWTPOH, HOH,
U30TONBl, PagMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUUECKH YpOBEHb, BEILIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHME BEIECTBAa, HJCANbHBIM Tra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEpPEHUs], CKOPOCTb, SHEPTUs, Macca.

Buomorus: kimerka, opraHu3M, OJKOocHCTeMma, Owmocdepa, MeTabOIM3M, MaKpo- U
MHUKpPODJIEMEHTBI, OEJIKU, JKUPBI, YIJIEBOAbI, HYKIEHHOBBIE KHCIOTHI, (PEPMEHTHI, T'OPMOHBHI,
KpYrOBOPOT BELIECTB U MMOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadusi: MuHepabl, TOpHBIE TOPO/IbI, TOJIE3HBIE UCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XuMu4eckas MPOMBIIIJIEHHOCTb, METAJIyprusi, CTPOMTEIbHBIE MaTepUabl,
CEeNIbCKOXO3SIICTBEHHOE ~ MPOW3BOJCTBO, IMHINEBas IMPOMBIIUIEHHOCTh, (hapMalieBTHUECKas
MPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX IpenapaTos, IIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PHAIIOB, 3JIEKTPOHHAS POMBILIUIEHHOCTh, HAHOTEXHOJIOT U H.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITIPOIPAMMBI 110 XHMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIEI'O OEPA3OBAHUIA

JIMHHOCTHBIE PE3YJIBTATHI

B coorBercTBUM C CUCTCMHO-JACATCIBHOCTHBIM IIOAXOJOM B CTPYKTYPC JIMYHOCTHBIX
pe3yabTaTOB OCBOEHHUS IMpeAMeTa «XHMHUS» Ha YpPOBHE CpelHero oOmero o0pa3oBaHUS
BBIJICJICHBI CJICAYIONINE COCTABJISIONINE: OCO3HAHNE O0YJAIOIIUMUCS POCCUMCKON TpaXkIaHCKOMN
UJEHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOIPEICIICHHUIO;
HaJlM4yMe MOTHMBAallMM K  OOY4YeHHMIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOACTBOBATHCA IMPUHATHIMU B 06H.[€CTB€ npaBujiaMM U HOpMaMH IIOBCACHHA;, HAJINYHNC
MIPaBOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh LIETU U CTPOUTH JKU3HEHHbIE
I1JIaHBI.

JIn4HOCTHBIE pe3yNabTaThl OCBOEHUS IMpeAMeTa «XUMHUS» OTPa)KaloT cPOPMHUPOBAHHOCTH
OIBITA MO3HABATEIBHON U MPAKTHUECKON EATETLHOCTH 00yYaIOMIMUXCs B MPOIECCE pealn3allui
00pa3oBaTeIbHON NEATENbHOCTH.

JlnuHOCTHBIE pe3ynbTaThl OCBOCHUS MpeaMeTa «XUMUs» OTPaKaoT cHOPMUPOBAHHOCTD
OTbITa TTO3HABATENbHON U MPAKTUYECKOW AEATEIbHOCTH 00yUYaloluXCcsl B MPOIecce peann3aluu
00pa3oBaTeIbHON NESITENbHOCTH, B TOM YHCIIE B YaCTHU:

1) rpamaaHCcKOro BOCIUTAHMS .

OCO3HaHUS 00YYarOIIMMUCA CBOUX KOHCTHUTYLHOHHBIX IIPaB U 00A3aHHOCTEH, yBayK€HUs K
3aKOHY U IIPaBONOPSIAKY;

NPEJCTaBJICHUS O COIMAIbHBIX HOpMax W MpaBHJIAX MEXJIUYHOCTHBIX OTHOIIEHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM JEATEIbHOCTHU MPHU CO3JAaHUH Y4EOHBIX IMPOEKTOB,
peIICHUN y‘-Ie6HBIX M ITO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH TOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI JPYTHX
IIPY aHAJIN3€ PA3JINYHBIX BUAOB YUEOHOM AEATENbHOCTH;

2) IaTPHOTHYECKOI 0 BOCIIUTAHMSA:

OECHHOCTHOI'O OTHOWICHUA K HUCTOPHUYECCKOMY KW HAYYHOMY HACJICINIO OTEe4eCTBEHHOM
XUMHH,

YB@)XEHHUS K IPOLECCY TBOpYECTBA B 0O0JACTH TEOPUU M MPAKTHUYECKOrO MPUIIOKEHUS
XUMHHU, OCO3HAHUA TOro, 4YTO MAJAHHBIC HAYKH CCTb PC3YJIbTAaT MIWTCIBbHBIX Hﬁ6ﬂI0,Z[CHHﬁ,
KpOTIOTJIUBBIX SKCTIEPUMEHTAIBHBIX TTOUCKOB, TOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTHKOB;

HHTCpECa H IIO3HABATCIIbHBIX MOTUBOB B TIIOJJYYCHHMU HW MTOCICAYIOINIEM aHAJIN3C
nH(popMaIuu o0 NepeIoBbIX JOCTHKEHUAX COBPEMEHHON 0T€YECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STHUYECKOT O TIOBE/ICHUS;

CIIOCOOHOCTH OLICHUBATh CHUTyallMd, CBA3AHHBIC C XHUMHWYCCKHMHU ABJICHUAMH, U
IIPUHUMATh OCO3HAaHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IIOBEACHHWE M IOCTYNKH CBOMX TOBapHILEH C IMO3ULUN
HPaBCTBEHHBIX U NMPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBUM MOCTYITKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMaHUs LEHHOCTeH 370poBOro M Oe3omacHOro oOpa3a KHU3HU, HEOOXOAUMOCTH
OTBCTCTBCHHOI'O OTHOLICHUA K CO6CTB€HHOMY q)HSquCKOMy U ICUXUYCCKOMY 300POBbIO;



coOmro/ieHrs MpaBmJl 0€30MacHOr0 OOpaIleHHs] C BEIIECTBAMH B OBITY, MOBCEIHEBHON
YKU3HH, B TPYIOBOMU JESATEIHHOCTH;

NOHMMaHUsl UEHHOCTH TMPaBUJ MHAWBHUIYaJbHOTO U KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YIPOXKAIOUIUX 30POBBIO U KU3HU JIIOJCH;

OCO3HAHUS TOCIEACTBUM M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHHUS aIKOros,
HapKOTUKOB, KYpPEHHUS);

5) TPy10BOTr0 BOCIIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKON JIEATEIBbHOCTH,
0O0IIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHUE€ B PEUIEHWHM TNPAKTUYSCKUX 3a/1ad COIMaIbHOMN
HaMpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YyUEHHUIO Npodeccuil pa3indHOro pojaa, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXEHUS K TPYLY, JIFOASIM TpyJAa U pe3ybTaTaM TPYJAOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIMBUAYAIBHOW TpaeKkTopuu oOpa3oBaHMS,
Oymyuieil mpodeccuu M peaan3auu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U TOTPEOHOCTEM O0IIECTBA;

6) 3K0JIOrN4eCKOro BOCIIUTAHUS

9KOJIOTHYECKHU 11€71eCO00pPa3HOro OTHOMICHHS K MPUPOJE KaK MCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIie;

MMOHUMAHUS TI00aTHFHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE ITPUPOIHON U COLUUAIIBHOM CPEIbL;

0CO3HAHUSI HEOOXOAUMOCTH HCIOJIb30BAHUS JOCTHKEHUM XUMHUU JJIs1 PELISHHs] BOIIPOCOB
palMOHAIBHOTO MPUPOAOIIONIb30BAHNS;

AKTUBHOI'O HENPUATHS JEUCTBUNA, NMPUHOCAIIMX BpEI OKPYKAIOUIEH MPUPOAHOU cpene,
YMEHHsSI TIPOTHO3UPOBATh HEOIATOMPHATHBIE AYKOJIOTHUYECKUE TOCIEACTBUS MPEANMPUHUMAEMBIX
JICVCTBUHN U MIPEJOTBPAIATH UX;

HaJIMYMs Pa3BUTOTO JKOJOTMYECKOTO MBIIIJICHUS, JKOJIOTMYECKON KYJIbTYphI, OIbITa
JESATENbHOCTH  HKOJIOTMYECKONM  HANpaBIIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCA HUMH B
M03HaBaTEIbHON, KOMMYHUKATUBHON U COITMAIBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH HACONIOrHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKHu U
OOIIECTBEHHOI IPAKTUKH,

NMOHUMAaHUsl CHeNU(PUKA XUMHUH KaK HayKd, OCO3HaHUs €€ ponu B (popMUpOBaHUU
paIOHATBHOI0 HAYYHOI'O MBIIUICHHUS, CO3[JaHUU LIEJIOCTHOrO MPEICTaBICHUs 00 OKPYKaIOIIEM
MUpE KaK O €JUHCTBE MPHUPOJLI M UYEIOBEKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH W
peleHuu IpodIeM coXpaHEHHUs MPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0OCOO0OM 3HAYMMOCTH XWMHUM JJII COBPEMEHHOW IMBUJIIM3AIMH: B €€
T'YMaHUCTHYECKON HAMpPaBJIICHHOCTH U BAXKHOW PONU B CO3JaHMH HOBOHM 0a3pl MaTepHAIbHOM
KYJbTYPHbI, B PEIICHUH TI100aTBHBIX TPOOJIEM YCTOMUYHNBOTIO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM,
OHEPreTUYeCKOl, THUIIEBOH M JKOJOTHYECKOW Oe30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
o0ecrieueHnH YCIOBUN YCHEIIHOrO TPYya U IKOJIOTUYECKU KOM(OPTHOM KU3HU Ka)XI0ro 4ieHa
oOmiecTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH: TOHHMMAaHHUS CYIIHOCTH METOJOB IO3HAHMS,
HCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIB30BATh MOMyYaeMbIC 3HAHUS IS



aHanmM3a U OOBSICHEHUS SIBICHHN OKPYXAIOIIEro MUpa M TPOUCXOASIINX B HEM H3MEHEHUH,
YMEHHsI JIeaTh 00OOCHOBAHHBIE 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIUXCS TAHHBIX
C LIEJBIO MOJTYYSHHSI JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO UCIOJIb30BATh XUMUYECKUE 3HAHUS JUIS PEIICHHS TIPOOIeM
B PEAITBHBIX )KU3HEHHBIX CUTYAIHIX;

UHTEpeca K TTO3HAHUIO, UCCIIE0BATENLCKON eI TeTbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHHIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWA 110 XHMHH B COOTBETCTBHH C JKU3HCHHBIMH
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSM TpyAa B Ppa3IUYHBIX cdepax MpodeccHoHATEHON
JeSITELHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe Pe3yiIbTaThl OCBOCHUS TPOTPAMMBI MO0 XWMHHU Ha YPOBHE CPEIHETO
o01Iero o0pa3oBaHus BKIIIOYAIOT:

3HaYMMBbIC JUIT (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEXKIUCIHILTHHAPHBIC
(MexnpeMeTHbIE) OOLIeHayYHbIE TIOHATHS, OTPAKAIOLIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnennu UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BElIeCTBO,
SHEprus, SBJCHUE, MPOLECC, CHCTeMa, HAyYHBIH (aKkT, MPUHILHUII, TUTOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsI, UCCIICIOBAaHKE, HAOIIOICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIpYTHE);

yYHUBEpCaJbHBIE  y4eOHble  JeiicTBUA  (ITO3HABaTeNbHBIE,  KOMMYHUKAaTHBHBIE,
peryjisTUBHBIE), obOecneuuBaroe (GopMUpPOBaHHE (DYHKIMOHAIBHOM TI'pPaMOTHOCTH U
COIMATEHON KOMITETEHIINH 00YJarOIIUXCS;

CIOCOOHOCTh ~ OOYYalOUIMXCSl ~ MCIOJb30BaTh  OCBOGHHBIE  MEXJIUCIHMILIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHWS W YHUBEpCAJIbHBIC y4eOHBIC JCHCTBUS B II03HABATEIBHOM W
COLIMAJIBHOM ITPAKTHKE.

MertamnpeaMeTHbie pe3yJabTaThl OTPAXKAIOT OBJIQJCHUE YHUBEPCAIBHBIMH y4eOHBIMU
MO3HABATEIbHBIMI, KOMMYHUKATHBHBIMU M PETYJISTHBHBIMU JICHCTBUSMH.

[Mo3naBaTeibHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

1) 6a3oBble JIOrH4YecKHe AeCTBUSA:

CaMOCTOATENIbHO (hOPMYJIMPOBATh W aKTyaIM3WpPOBaTh MpOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENeNATh IEIN JeATENHbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU WX JOCTHXKCHUS,
COOTHOCHUTB PE3yJIbTAThI ACSITEIBHOCTH C TOCTABICHHBIMU LIEIISIMU;

HCIIOJIb30BaTh TPH OCBOCHHHM 3HAHMK NPHEMBI JIOTHYECKOTO MBIIUICHHS: BBIICIATH
XapaKTCPpHBIC IMMPU3HAKU HOHATHH WU YCTaHAaBJIMBATh HWX B3aMMOCBA3b, HUCITIOJIB30BaTh
COOTBETCTBYIOIIHE IMOHATHSI 17151 OOBSICHEHHSI OTJCIbHBIX (DAKTOB M SIBJICHUH;

BI>I6I/IpaTI> OCHOBAHUA U KPUTCPpUU IJIA Knaccn(bmcaunn BCIICCTB U XUMHWYCCKUX peaKHHﬁ;

yCTaHaBIMBATh TPUUNHHO-CIIEICTBEHHBIEC CBA3M MEXK/Y U3Y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTMUYECKUE pACCYXJEHMsI (MHIAYKTUBHBIC, JEAYKTUBHbIE, [0 aHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHBOPEYHS] B PACCMATPUBAEMBIX SIBICHUAX, (DOPMyIHpPOBATH
BBIBOJbI U 3aKJIFOUYCHU S,

IIPUMCHATH B HNPOLECCC IMO3HAHUA HCIIOJIb3YCMbIC B XUMHUHN CHMBOJIMYCCKUC (3HE[KOBBIG)
MOJIeIH, TPe00Pa30BhIBATH MOJICIIBHBIC MTPECTABICHUS — XMMHUYECKUI 3HAK (CUMBOJT) DJIEMEHTA,



XUMHueckas QopMylia, ypaBHEHME XHMHUYECKOM peaKIUu — TMpU peHIeHUH Yy4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a/iay, MPUMEHSATh Ha3BaHHBIC MOJEIbHBIC MPEICTABICHHUS
JUTS BBISIBJICHUS XapaKTePHBIX MIPU3HAKOB N3Y4aE€MbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 6a30BbIE HCCIe0BaTeIbCKIE eHCTBUS:

BJIa/IETh OCHOBAMH METOJIOB Hay4YHOT' O MIO3HAHUS BEIIECTB M XUMUYECKUX PEaKIIHii;

dbopMynmupoBaTh IETM M 3aJadd  HMCCIIEJOBAaHUS, HCIOIb30BATh IIOCTABICHHBIE U
CaMOCTOSTENBFHO CHOPMYITUPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
JUTst (pOPMUPOBAHUS THUTIOTE3BI 110 TPOBEPKE MPABUILHOCTU BHICKA3bIBAEMBIX CYXKICHUH;

BJIQJIETh HAaBBIKAMH CaMOCTOSITENIBHOTO TIJIAHUPOBAaHUS M TPOBEACHUS YYCHUUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOII0JaTh 3a XOAOM IPOIEcca, CAMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3ynabTaT, (HOpMYIHpPOBaTh OOOOIIEHHUS W BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEAOBAaHHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOIEIaHHON
pabore;

NpUOOPETaTh OMBIT YYCHUYECKOW HCCIEAOBATEIbCKOM W TIPOCKTHOW JesATEIbHOCTH,
MPOSIBIISATE  CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITENILHOMY TIOMCKY METOJIOB PpEIICHHUS
MPaKTUYECKUX 33724, IPUMEHEHUIO PA3IMYHBIX METOAOB MTO3HAHUSI.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHMKAX uWHMopManuu (HAYIHO-TIOMYNSIpHAs
JUTEpaTypa XUMHUYECKOrO0 COJEp)KaHUWs, CIpaBOYHBIE TocoOus, pecypchl HHTepHeTa),
aHAIM3UPOBaTh HWHGOPMAIMIO Pa3NUYHBIX BUIOB M (OPM MPEACTaBICHUS, KPUTUUYECKH
OIICHUBATH €€ JOCTOBEPHOCTh U HETIPOTHBOPEUNBOCTb;

(dhopMynupoBaTh 3ampockl U MPHUMEHATH pa3jMYHbIE METOABI NpU IOWCKE U O0TOOpe
nHpopmaluu, He0OXOAUMOI /1J1s1 BBIMOJIHEHUS YU€OHBIX 3a7a4 ONpeIeaEHHOr0 TUIIA;

npUOOpETaTh OMBIT MCIOIB30BaHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTHMAIBHYIO (hOpMY MpeCcTaBiIeHUs HHPpOpMauu (CXEMBbI,
rpaduku, TuarpamMmbl, TaOJIUIbI, PUCYHKH U IPYTHE);

UCTIOIh30BaTh HAYYHBIA S3BIK B KA4eCTBE CPEJACTBA IPH pabOTe € XHUMHUYECKOU
uH(popMaluei: MPUMEHSATh MEXIpeaAMeTHbIe ((PU3MuecKkne W MaTeMaTHuecKue) 3HaKu U
CUMBOJIBL, (hOpMYIIbl, a00pEeBUATYpBI, HOMEHKIATYPY;

UCII0JIb30BaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA HATTISIIHOCTH.
KoMMmyHHKaTHBHBIC yHUBepCaJIbHbIC y4eOHbIC JeHCTBHUSA:

3aJ1aBaTh BOMPOCHI 10 CYMIECTBY 00CYKIaeMOM TEMBI B XOJI€ JUATIOTa W/WIIH JUCKYCCHH,
BBICKA3bIBaTh HJIeH, GOPMYITUPOBATH CBOH MPEATIOKEHUS OTHOCUTENHHO BBITTOTHEHUS
MIpeII0KEHHOMN 3a1a4u;

BBICTYIIaTh C IPE3CHTALMEN PE3yIbTATOB ITO3HABATEIILHOM NEATEIBHOCTH, ITOJTYYEHHBIX
CaMOCTOAATEJIBHO WJIM COBMECTHO CO CBEPCTHHKaMH IIPU BBIIOJHEHHH XHMHYECKOIO
HKCHEPUMEHTA, MPAKTHUYECKOW paboThl MO HCCIEAOBAHHIO CBOICTB M3y4aeMbIX BEIECTB,
peanu3anuy y4eOHOro npoekTa, M (OopMyJIHUpOBaTh BBIBOJBI IO pe3yjbTaTaM NPOBEIEHHBIX
WCCIICIOBAaHHUIA MTyTEM COTJIaCOBaHMS MTO3UIMK B X0J1€ 00CYKICHHSI 1 0OMEHa MHEHUSMHU.



PeryasiTuBHble yHHBepcaJbHbIe yYeOHbIE 1eiiCTBHS:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYILECTBIATh CBOK IIO3HABATEIIBHYIO NIEATENBHOCTD,
ompenensis e€ LeMu W 3aJadd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBAThH
Ipe/ularaéMblii alrOpUTM JICHCTBUN NMpHU BBINOIHEHUH YYEOHBIX M HCCIIEIOBATENIbCKUX 3ajad,
BBIOMpaTh Hanbonee F(PPEeKTUBHBIN CIIOCOO MX PEIICHHs ¢ YYETOM MOTyYEHHsI HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYLIECTBJIATH CAMOKOHTPOJIb JCATEIBHOCTA Ha OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

INNPEJIMETHBIE PE3YJIBTATDI

[IpenmerHbIie pe3yabTaThl OCBOCHUS MPOTrPaMMBbI 0 XMMHUHU Ha YriyOJIE€HHOM ypOBHE Ha
YPOBHE CpefHero oOuiero oOpa3oBaHUs BKIIOYAIOT cHElU(HUUecKHe Uil y4eOHOro mpeamMera
«XUMUS» HAy4YHbIE 3HAHUS, YMEHHS M CIIOCOOBI JCWCTBUH MO OCBOCHHIO, MHTEPIPETALUU U
IpeoOpa30oBaHUIO 3HAHUM, BUIBI IEATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS M NPUMEHEHUIO
3HaHUU B Pa3IMYHBIX YYEOHBIX CUTYyalUsX, a TAKXKe B PEATbHBIX JKU3HEHHBIX CUTYaIUsX,
CBS3aHHBIX C XMMHEW. B mporpamme mo XMMuM INPEAMETHBIE PE3YNbTAThl MPEJICTABIECHBI IO
roJlaM U3y4eHHusl.

10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUsh» OTPAXKAIOT:

c(OpMUPOBAHHOCTh NPEJCTABICHUN: O MECT€ U 3HAUEHUU OpPraHMYEeCKOH XUMHUHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ poiu B 00ECIEUECHUH YCTOMYMBOIO PA3BUTHUS YEJIOBEUYECTBA B
pelieHnr npolieM SKOJOTMYeCKOW, SHEPreTUYeCKOM M MHILNEBOl 0e30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3JaHWH HOBBIX MATEPHAJIOB, HOBBIX HCTOYHHKOB JHEPrUU, B OOECIICUCHUU
paIoHaTbHOIO0 MPUPOIONONb30BaHMS, B (DOPMUPOBAHUM MHUPOBO33PEHUS U OOIICH KYIbTYpbI
YEJIOBEeKa, a TaKXKe DKOJOIMYEeCKHM OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOU CpELIE;

BJIAJICHUE CHUCTEMOM XWUMHYECKUX 3HAHWUW, KOTOpAas BKJIIOYAET: OCHOBOIIOJArarollne
MOHATUS — XMUMHUYECKHI 3JIEMEHT, aToOM, SApO M JJICKTPOHHAas o0ojoYka aroma, S-, p-, d-
aTOMHBIC OpOMTAM, OCHOBHOE M BO30YKIEHHOE COCTOSHHUS aTOMa, THOpHUIM3AIUs aTOMHBIX
opOutaneii, MOH, MOJIEKYyla, BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTh, CTENEHb OKUCIICHHS,
XUMHYECKas CBsI3b, MOJIb, MOJSpHas Macca, MOJSPHBIA O00BEM, YIJIEPOIHBIM CKeleT,
(GyHKIMOHANBHAST TPYIINA, pagvKai, CTPYKTYpHbIE (GopMyinbl (pa3BEPHYTHIC, COKpaIIEHHBIE,
CKEJIETHbIE), M30MEpHsSl CTPYKTypHas M TMPOCTPAHCTBEHHas (TeoMeTpuyeckasi, ONTHYecKas),
HU30MEPBI, TOMOJIOTUYECKUIN PsAJl, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPOJA- M a30TCOAECpKaIlIUe
OpPraHUYEeCKUE COEIMHEHHS, MOHOMED, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMSI; TEOpHH, 3aKOHBI (rmepuoamueckuii 3akoH [[. M. MenpaeneeBa, Teopus CTpOSHUS
opranuveckux BemectB A. M. byrnepoBa, 3aKOH COXpaHEHHsS MAacChl BELIECTB, 3aKOH
COXpaHEHUs W TPEBPAIICHUS DSHEPTHUU TIPH XUMUUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHUH, MHPOBO33PEHUYECKUE 3HAHHUS, JIEKAIIME B OCHOBE ITOHUMAHMS
NPUYUHHOCTH M CHCTEMHOCTHM XHMHUYECKHUX SBIICHHM; MPEICTaBICHUS O MEXaHM3Max
XUMHYECKUX PEAKLUH, TEPMOAMHAMHUYECKHUX M KHHETHYECKHX 3aKOHOMEPHOCTAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHH aTOMOB M TPYII aTOMOB B MOJEKyNlax (MHAYKTUBHBIN U
Me3oMepHbI 3 dexTr, opuenTanTsl | u |l pona); dakromormueckue CBEICHHSI O CBOWCTBAX,
cocTaBe, MOJyYeHUH U 0€30MacHOM HCIOIb30BaHUHU BAKHEUIITUX OPTraHUUYECKUX BEIIECTB B OBITY



U TPaKTUYECKOM J[eATEIbHOCTH YeJOBEeKa, OOMMX HAy4YHbIX MPUHIUIAX XUMHUYECKOIO
MIPOM3BOJCTBA (Ha MPUMEpE MPOU3BOJICTBA METAHOIA, TIepepaboTKu HeTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISBIISATH XapaKTepHbIEe MPU3HAKY MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOIb30BaTh COOTBETCTBYIOLIUE ITOHATHUS IIPH ONIMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OpraHUYECKUX COEIMHEHHUI;

c(OpMHUPOBAHHOCTH YMEHHIA:

UCII0JIb30BaTh XMMUYECKYI0 CUMBOJIMKY JIJIsl COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJICTHBIX) (OPMYIT OPTaHUIECKUX BEIIECTB;

COCTaBJIATh YpPaBHEHUS XHMUYECKMX pPEaKIUd M  pacKpbplBaTb HUX CYIIHOCTb:
OKHMCIIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIMH  IOCPEJACTBOM  COCTaBJIEHHUS  DJIEKTPOHHOIO
OanmaHca JTHX peakiuid, peakiuii MOHHOrO OOMeHa MyTEéM COCTaBJICHHS WX TONHBIX U
COKpAILIEHHBIX HOHHBIX YPABHEHU;

W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OpPraHMYECKMX BEIIECTB Ul WUIFOCTPALMU  MX
XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHHI: YCTaHABIMBATh IPUHAIICKHOCTh H3YYEHHBIX OPTaHUYECKUX
BEIIECTB T10 UX COCTAaBY U CTPOCHUIO K OIpPENeIEHHOMY KJIacCy/TpyIie COeTUHEHH, 1aBaTh UM
Ha3BaHUs 10 cucremarnyeckord HoMmeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HA3BAHUS
JUIS  OTHEJbHBIX TPEACTABUTENCH OpraHM4YecKuX BELIECTB (STWJICH, AalleTWIeH, TONIYol,
[JIMLEPUH, S3TUJICHIJINKONb, (eHon, (opManbAeru], ameTaibAeruj, aueToH, MypaBbUHAs
KHCJIOTa, YKCYCHasi KHUCIJIOTa, CT€apUHOBAas, OJIEMHOBAs, NMaJIbMUTHHOBAs KHUCJIOTHI, TJIMLHUH,
aJlaHWH, MaJIbT03a, (PPyKTO3a, aHWINH, TUBUHUI, U30IPEH, XJIOPOIPEH, CTUPOI U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACIATh BHJ XUMHUECKOW CBA3M B OPraHUYECKUX
COEMHEHMX (KOBaJIEHTHAs! M HOHHAS CBSI3b, G- U M-CBS3b, BOJOPOAHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPHUMEHATh MOJOXKEHHUS TEOPHUH CTPOCHUS OPTaHUYECKHUX
BemectB A. M. bytiepoBa misi 00BbsSICHEHUSI 3aBUCHMOCTH CBOWMCTB BEINIECTB OT WX COCTaBa M
CTPOEHUS;

chOpMUPOBAHHOCTh yMEHMM XapaKTepuU30BaTh COCTaB, CTpOeHUE, (U3ndecKkue u
XMMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTaBUTEIEH Pa3IMYHbBIX KJIACCOB OPraHUYECKUX BEIIECTB!
QJIKAHOB, LUKJIOAJIKAaHOB, AJKEHOB, AJKAJWEHOB, AJKWHOB, APOMATUYECKUX YIIIEBOAOPOIOB,
CIUPTOB, aJIbJETU]IOB, KETOHOB, KapOOHOBBIX KHCIIOT, IPOCTBIX M CIIOXKHBIX 3(QHUPOB, >KUPOB,
HUTPOCOETUHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YIJIeBOIOB (MOHO-, TU- U TIOJIUCAXAPHUIOB),
WJUTFIOCTPUPOBATh T€HETHUYECKYI0 CBSI3b MEXJYy HHMHM YPaBHEHHSIMH COOTBETCTBYIOIIHX
XMMHAYECKHUX PEaKIHi ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OpPMYIT;

chOPMUPOBAHHOCTh YMEHHUSI TMOATBEPXKJAaTh Ha KOHKPETHBIX MpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CHOCOOHOCTH OpPraHWYECKHX COEIMHEHHH OT KPaTHOCTH W THUIIA
KOBAJICHTHOH CBSI3U (G- U T-CBSI31), B3AUMHOIO BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOYHUKU YTIIEBOJOPOIAHOTO CHIPHS
(HedTb, MPUPOAHBIN Ta3, Yroib), CHOCOOBI €ro MepepadoTKH M MPAKTUYECKOE NPUMEHEHHE
MIPOAYKTOB NEpepabOTKH;

c(OPMHUPOBAHHOCTh BIAJICHUS CUCTEMOIHl 3HAaHMH O €CTECTBEHHO-HAYUHBIX METOAaxX
MO3HAHUSI — HaONIOJICHUHU, W3MEpPEHUH, MOJCIUPOBAHUH, OKCIEPUMEHTE (peaJlbHOM U
MBICIIEHHOM) M YMEHUS IPUMEHSTh 3TH 3HAHUS;

chOPMUPOBAHHOCTh ~ YMEHHS TMPUMEHSATH OCHOBHBIE ONEPALUUd  MBICIUTEIHHON
NESITEIbHOCTH — aHallu3 M CHUHTE3, CPaBHEHME, OOOOIIEHME, CUCTEMATHU3allUIo, BBISBICHUE
NIPUYUHHO-CJIEACTBEHHBIX CBSI3€1 — JIJIs1 U3yUYEHUsl CBOMCTB BEIIECTB M XUMUUYECKHX PEAKIIMIA;



c(OPMHUPOBAHHOCTh YMEHHI: BBIABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MIOHATHAMU U
MPEICTABICHUAMU JIPYTUX €CTECTBEHHO-HAy4YHBIX NPEIMETOB JUisi 0Oollee OCO3HAHHOI'O
MIOHUMAaHMsI CYHIIHOCTH MaTepHalIbHOIO €IMHCTBA MHUPA, UCIOJIb30BATH CHUCTEMHBIC 3HAHUA IO
OpPraHMYECKOW XMMHUU JUIsl OOBSCHEHUS M NMPOTHO3MPOBAHUS SBJICHHUM, MMEIOIIUX €CTECTBEHHO-
Hay4HYIO IIpUPOLY;

c(OPMHPOBAaHHOCTh yMEHHUH: TPOBOJAMTH pPACUETHl MO XHUMHUYECKHUM (GopMylnaM u
YPaBHEHUSAM XMUMMUYECKMX PEaKIMH C MCIIOIb30BaHMEM (PU3MYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapPAKTEPU3YIONIMX BEHIECTBA C KOJIWYECTBEHHOW CTOpPOHBI:
pacy€Thl O HAXOXKJIECHUIO XUMHMUYECKON (DOpMyIbl BEIIeCTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM
XUMHAYECKHUX JIEMEHTOB, IPOYKTaM CrOpaHus, IJIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH: MPOrHO3UPOBAThH, AHAIW3UPOBATh U OLECHUBATH C MO3MLIUN
9KOJIOTMYECKOH O€30MacHOCTH IOCIEICTBUS OBITOBOM M IPOM3BOJCTBEHHOW J€ATEIbHOCTH
YeJIOBEKa, CBS3aHHOM C NepepadOTKOM BEIIeCTB, HCIOJIb30BaTh IOJYYEHHBIC 3HAHUS VIS
MPUHATHUS TPAMOTHBIX PEIIEHUI MPo0JeM B CUTYaIUAX, CBI3aHHBIX C XUMHUEH;

c(OPMHUPOBAHHOCTh YMEHHH: CaMOCTOSTENbHO IUIAHUPOBATH W MPOBOAUTH XMMUYECKUN
9KCHEPUMEHT (MOJIyYe€HUE U U3YyUeHHE CBOMCTB OPraHMYECKHUX BEIECTB, KAUECTBEHHBIE PEAKLIUU
YIJIEBOIOPOIOB  PA3IMYHBIX KIACCOB M KHCIOPOJCOACPIKALIMX OPraHUYECKUX BEIIECTB,
pelleHne HKCIEePUMEHTAIBHBIX 3aJad 10 pPAaclO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOmoieHneM TMpaBui  Oe3omacHOro oOpamieHuss ¢ BeulecTBaMM U J1abOpaTOPHBIM
obopynoBaHueM, (GOpMYIHPOBaTH ILEJdb HCCIEOBAaHUsA, IMPEJICTABIATh B PA3IUYHON (opme
pe3yIbTaThl SKCIIEPUMEHTA, aHATM3UPOBATH U OIICHUBAThH UX JIOCTOBEPHOCT;

c(OPMHUPOBAHHOCTh YMEHHIA:

coOoIaTh TIpaBUJIa SKOJOTHUYECKH I1eJIeCO00pa3HOro IMOBEAEHUS B OBITY M TPYAOBOH
NEATENbHOCTH B HENSAX COXPAaHEHHsI CBOETO 3/I0POBbs, OKpYXKAIOIIeH NPUPOTHOW cpensl U
JOCTHKEHUsI €€ YyCTOMYMBOIO pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHYECKOIrO JICHCTBUS HA >KHUBBIE OPraHU3MBbl ONpPEACTIEHHBIX
OpraHMYEeCcKUX BEIIECTB, MOHUMas cMbIci nokaszarens [1/1K;

AQHATTM3UPOBATh  LEJIEeCOOOpPa3HOCTh  NPUMEHEHHUsS  OPraHWYeCKUX  BEHIeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHHUS PUCK-TI0JIb3A;

c(hOpMHUPOBAHHOCTh YMEHHH: OCYIIECTBIATH IICJICHAMPABICHHBIA TOUCK XHUMHYECKOU
nH(pOpPMALMK B PaA3IMYHBIX MCTOYHUKAX (HayyHas M y4yeOHO-HAaydHas JUTeparypa, CpeicTBa
MaccoBod HHpopmanuu, MHTepHET M Jpyrue), KpUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
nH(popMaLuIio, epepadaTbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C IOCTABJICHHOM y4eOHOM
3a7a4en.

11 KJIACC

[IpenmerHble pe3ynbTaTbl OCBOEHHMA Kypca «OOWas M HeOopraHudeckas XHUMHUS»
OTPaKaIoT:

c(OpMHUPOBAHHOCTh MPECTABICHUNA: O MaTepHAIbLHOM €ANHCTBE MHpPA, 3aKOHOMEPHOCTSIX
Y TIO3HABAEMOCTH SIBIICHHH MPHUPOJBI, O MECT€ M 3HAYEHUH XUMHH B CHCTEME E€CTECTBEHHBIX
HayK U e€ poiu B 00eCHEUYEeHUH YCTONYMBOIO Pa3BUTHS, B PEIIEHUH MPOOJIEM KOJIOrMYECKOil,
SHEPreTUYeCKO W THIIEBOW OE30MacHOCTH, B PAa3BUTHH MEAWIMHBL, CO3JaHUH HOBBIX
MaTepuajoB,  HOBbIX  MCTOYHMKOB  JHEpruM, B  OOECIEYEHHWU  PALMOHAIBLHOTO
IIPUPOONOIb30BAHNUS, B (POPMUPOBAHUU MUPOBO33PEHUSI U OOLLIEH KYIbTYphI UEIOBEKA, a TAKKE
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLICHHUS K CBOEMY 3/I0POBBIO M IPUPOIHON cpejie;

BJIAQJICHUE CUCTEMOM XMMHYECKMX 3HaHHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolye
MIOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, H30TOIIbI, JJIEKTPOHHAs 000JI0UKa aToMa, S-



, p-, d-atomHble OpOMTaNM, OCHOBHOE W BO30YXKAEHHOE COCTOSHHUS aroMma, THOpUAM3AIUs
aTOMHBIX OpOWTaNei, WOH, MOJIEKYJla, BAJICHTHOCTb, DJJIEKTPOOTPUILIATEIBHOCTh, CTETICHb
OKHCIIEHUS, XUMHYecKas CBs3b (KOB&JIECHTHAs, WOHHAs, MeETAJNIMYecKas, BOJOPOJHAas),
KpUCTAJUIMYECKasl pelETKa, XUMHUYECKash peakius, pacTBOp, SJIEKTPOIUTHI, HEIIEKTPOIHUTHI,
3JIEKTPOJIUTUYECKAss JAMCCOLMAIMS, CTENEeHb JUCCOLMALMM, BOAOPOJHBIM  IOKa3arelb,
OKHCJIMTENb, BOCCTAHOBUTEND, TEIUIOBON YPPEKT XUMUIECKON pEaKInu, CKOPOCTh XUMHUYECKOH
peakIuy, XHUMHYECKOe paBHOBECHE; TEOPUM U 3aKOHBI (TEOpHUS  DIEKTPOIUTHYECKOM
quccounanuu, nepuoandecknii 3akod .M. MenneneeBa, 3aKOH COXpPaHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHMS WM MPEBPALICHUS SHEPTUU MPU XUMHUUECKUX PEAKLMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JICUCTBYIOIIMX MAcCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHI SI3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIEXKAIIUE B OCHOBE MOHUMAHUS MPUYUHHOCTH M CHCTEMHOCTH
XUMUYECKUX SIBJICHUM; COBPEMEHHBIEC IPEACTABICHUS O CTPOCHUM BELIECTBA HAa aTOMHOM,
WOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJIIPHOM YpOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMUYECKUX PpEaKIUd, TEPMOAUHAMUYECKHX UM KHHETHYECKMX 3aKOHOMEpPHOCTSIX HX
MpPOTEKaHUsl, O XHUMHUYECKOM pPaBHOBECHUHU, pacTBOpaXx U  JIUCIEPCHBIX CHUCTEMaX;
(hakTonornueckue CBEJACHUS O CBOMCTBAX, COCTaBe, MOMYyYECHUH U OE30MacCHOM HCIIOIb30BAHUH
BOKHEUIIIUX HEOPTraHWYECKUX BEUIECTB B OBITY W MPAKTUUECKOW JEATEILHOCTH YeJIOBEKa,
OOIIMX HAYYHBIX MPUHIIUTIAX XUMHUYECKOT O MPON3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUI: BBISIBIISATh XapaKTePHbIC MIPU3HAKHU MOHATUN, YCTaHABIIUBATh
UX B3aWMOCBA3b, HUCIOJNB30BATh COOTBETCTBYIOIIUE MOHSATHUS MPU OMNHCAHUM HEOPTraHUYECKUX
BEILIECTB U UX IIPEBPAILCHHUI];

c(hOPMUPOBAHHOCTh YMEHHS HCIIOIB30BaTh XUMUYECKYI) CHMBOJHMKY JJIsSi COCTaBJICHHS
(dbopMyn BeIIECTB W ypaBHEHUN XUMHUYECKHX pEAKIHM, CUCTEMATUYECKyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHaibHbIC Ha3BaHUS OT/ICILHBIX BEIIECTB;

c(hOPMUPOBAHHOCTb YMEHUS ONPEEINATh BAICHTHOCTh U CTENEHb OKUCIECHUS XUMHUECKUX
3JIEMEHTOB B COCJIMHEHUSX, BUJI XMMHUUYECKOW CBsI3M (KOBaJIEHTHAs, MOHHAs, METajIMuecKas,
BOJIOPOHAS ), TUI KPUCTAITNYECKON PEIIETKH KOHKPETHOI'O BEI[ECTBA;

c(OPMUPOBAHHOCTh YMCHHSI OOBSCHATH 3aBUCHMOCTH CBOWCTB BEHIECTB OT BHJA
XUMHYECKON CBSI3M U TUMA KPUCTAUIMYECKOW PElIéTKU, OOMEHHBIM U JOHOPHO-aKIENTOPHBIN
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

chOPMUPOBAHHOCTh YMEHH: KIacCHU(PHUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBY, XMMUYECKUE PEAKIMH MO Pa3IMYHbIM MpPHU3HAKaM (YHCIy M COCTaBY pearupyroumx
BEIECTB, TEIJIOBOMY JS(PQEKTy peakiuu, HU3MEHCHHIO CTEIEeHEH OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, Y4YacCTHIO KaTalu3aTropa W JAPYTHE); CAaMOCTOSATEIBLHO BBHIOMPATh OCHOBAHHS W
KPUTEPUH IS KITACCH(PUKAIIUN N3Y4aeMBIX BEIIECTB M XUMUIECKUX PEaKIIHIA;

chOpMUPOBAHHOCTh YMEHHUS PpacKphIBaThb CMBICI Mepuogudeckoro 3akona /J[. U.
MenzgeneeBa W JEMOHCTPHPOBATh €r0  CHUCTEMATH3UPYIONIYIO, OOBSICHUTCIBHYIO H
MPOTHOCTHYECKYIO (DYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTEPU30BaATh DJIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHUYECKUX JJIEMEHTOB MNepBoro—uerBéproro mnepuonoB llepuommueckoit cucrembr J[.U.
MenneneeBa, UCTIONB3YS MOHATHS «IHEPTETUUCCKUE YPOBHUY», «IHEPTETHUECKHE MOyPOBHU,
«S-, p-, d-atoMHBIE OpOUTATN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKHE COCTOSHUS
aToMay»; OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U HUX
coeAuHEeHU 1o nepuoAam u rpynnam Ilepuoanueckoii cucremsl [. 1. Menneneesa, BaleHTHbIE
BO3MOKHOCTH aTOMOB AJIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIIEKTPOHHBIX 000JI0UEK;



c(hOpMHUPOBAHHOCTh YMEHHM: XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKUE
CBOICTBa BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHME T'€HETUUYECKOWU CBS3HU
MEX/1y HEOPraHUYECKMMH BEILIeCTBAMU C IIOMOILI0 YPABHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYHIHOCTH: OKUCIUTEIHbHO-BOCCTaHOBUTEIBHBIX
peaknuii MOCPEICTBOM COCTABIICHHSI DJIEKTPOHHOTO OajlaHCca dTUX pEeakIHii; peakuil HOHHOTO
oOMeHa MyTEM COCTaBJICHHS WX IMOJHBIX M COKpPAUIEHHBIX HOHHBIX YypaBHEHUH; peakiuit
TUAPOJIN3a; PEaKIUil KOMIUIEKCOOOpa3oBaHUs (HAa TPUMEPE THUIAPOKCOKOMILIEKCOB IIMHKA W
ATIOMUHHUS);

c(hOpMHUPOBAHHOCTh YMEHHSI OOBACHITH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECKUX
peakuuii ¢ yd4€ToM HX DSHEPreTHYECKHMX XapPAaKTEPUCTUK, XaApPAKTep H3MEHEHHUS CKOpPOCTU
XUMHYECKON peakiiy B 3aBUCHMOCTH OT Pa3lMYHBIX (DaKTOPOB, a TAK)KE XapaKTep CMEUICHHS
XUMHUYECKOT0 PAaBHOBECHS MO/ BIUSIHUEM BHETHUX Bo3AeiicTBuit (mpuHiun Jle lllarense);

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKHE PEaKIUH, JieXkKallue B OCHOBE
MPOMBIIIUIEHHOTO TOJYYEHUsS CEpPHOM KHCIOThI, aMMHaka, oOOIMe HaydHbIE MPUHIIUIIBI
XUMHYECKUX TPOU3BOJCTB; 1IE€IECOO0PAa3HOCTh IPUMEHEHUS HEOPraHWYeCKHX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUSI PUCK-TIONH3a;

c(hOpMUPOBAHHOCTD BJIAJICHUS] CUCTEMON 3HAHUN O METOJaX HAYYHOI'O MMO3HAHUS SBICHUI
NpUPOALl — HAONIOJCHUE, W3MEpEeHHe, MOJACIUPOBAHNE, OKCIIEPUMEHT (pEaIbHBIA U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHS MPUMEHSTh ITH 3HAHUSA TpPU
SKCIIEPUMEHTAIbHOM HCCIICIOBAHUM BEIIECTB W I OOBSACHEHHS XWMHYECKHX SIBIICHUM,
HMMEIOIINX MECTO B IPUPOJIE, MPAKTUUECKOM IeATeTbHOCTH YeJIOBEKa U B TIOBCEITHEBHOM JKU3HU;

c(hOPMUPOBAHHOCTh YMEHHUS BBISBIISTH B3aUMOCBS3b XUMUYECKUX 3HAHUH C MOHATHSIMH U
MPEJICTaBICHUSIMA JPYTHX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0ojJee OCO3HAHHOTO
MMOHMMAaHHUS MaTepUaIbHOrO €JMHCTBA MUPA;

c(hOPMUPOBAHHOCTh YMEHUS MMPOBOANTH PACUYETHI: C UCTIONH30BAHUEM MOHSATUH «MacCcoBast
JIOJIs1 BEIIECTBA B PacTBOPE» M «MOJSIPHAsl KOHILIEHTPALIMs»; MacChl BEIIeCTBAa WM 00bEMa Tasza
10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCE€ MM 00BbEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIUU
BEIIIECTB; TEIUIOBOro A (dekTa peakiuu; 3HaUeHUs BOJOPOJIHOrO MOKa3aTessl pacTBOPOB KUCIOT
M IIeJ0oYel C W3BECTHOM CTENEHBIO JMCCOLUANNK, Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
MPOJIYKTa PEaklUH, €CIM OJHO M3 MCXOIHBIX BELIECTB JIaHO B BHUJE PACTBOpPA C ONpPEAEIEHHON
MacCOBOHM JIOJIe pacTBOPEHHOI'O BEIIECTBA WJIM JIaHO B M30BITKE (MMEET MPHUMECH); IOJU
BBIXOJIa MTPOYKTA PEAKIIUHU; 00BEMHBIX OTHOIICHHH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUIAHUPOBATh U MPOBOAUTH XUMHUYECKHM
IKCIIEPUMEHT (IIPOBEJICHUE PEAKIINIl MOHHOTO 00OMEHa, TOATBEPKIACHUE KaYeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BELIECTB, ONpEAEICHIE CPe/ibl PACTBOPOB BEIIECTB C MOMOIIbIO0 HHIWKATOPOB,
W3YYCHUE BIMSHUS Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XHMHUYECKOM pEaKIUU, pPEIICHUE
JKCIIEPUMEHTAIbHBIX 3a/1ay 1Mo TeMaMm «Metamns» U «Hemeramisl») ¢ coOmoieHneM MpaBUil
Oe3ormacHoro oOpallleHus C BellecTBaMHU M J1a00OpaTOpHbIM 000pyAOBaHUEM, (HOPMYIHPOBATH
Lelnb HCCIAENOBaHMS, TMPEACTaBIATh B pa3nuyHOW (opMe pe3ynbTaThl HKCIEPUMEHTA,
aQHAJIM3UPOBATh M OLIEHUBATh UX JIOCTOBEPHOCTB;

chOpMUPOBAHHOCTh YMEHUH: COONIOIAaTh MPaBUIIa MOIB30BAHUS XUMHUECKON TOCYI0ON U
n1abopaToOpHBIM 000pYyIOBaHUEM, OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU
[0 BBIMOJHCHUIO JIA0OPATOPHBIX XUMHYECKHX OIBITOB, JKOJOTHYECKH IeIeco00pa3Horo
MoBe/ieHUsT B OBITY M TPYIOBOH JEATEIbHOCTH B LEISIX COXPAHEHUS CBOErO 3/I0POBBS,
OKpY’Karolllel NOPUPOJHOW Cpelbl U JOCTHKEHUS €€ YCTOWYHMBOIO Pa3BUTHS, OCO3HABaTh



OIACHOCTh TOKCHUYECKOrO JCHCTBUSA Ha >KMBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHKUMas cMbIci nokazatens [1J1K;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATH IIEJICHANPABICHHBIA TMOUCK XHUMHYECKOU
nH(pOpMaIMK B PA3IMYHBIX HMCTOYHUKAX (Hay4dHass W ydeOHO-HAy4dHasl JHUTEepaTypa, CpelacTBa
MaccoBoi uHpopManuu, WHTEepHET W JApyrue), KPUTUYECKH aHAIM3UPOBATh XHUMHYECKYIO
nH(popMaIrio, rmepepadaTeiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBHH C TIOCTABJICHHON ydeOHOMN
3a7auen.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunvecTBo 4yacoB
Kont IMpaxkr
HaumenoBanmue P P JJIeKTPOHHbIE
Ne OJIbHBI | HYeCcK
pa3aesioB U TeM (undposbie)
n/n Bceero e ne BocnurareabHbIE 320249
NMporpaMmbIl o0pa3oBaTe/bHbIE
pador pador
pecypcsbl
bl bl
Pa3nen 1. TeopeTnueckue 0CHOBbI OpraHuveckoii xumuu (8 yacos — 4 6,10Ka)
@opMUpOBaHUE MATPUOTHYECKOTO
BOCIUTAHMS:
[Ipenmer 3 / ;
. HATH/MIOHUMATHL/YMETh ONPeNesiTh:
OpPraHUYECKOW XHMHHU. http://school- y pen
11 Teopust cTpoeHHs 3 0 0 collection.edu.ru/ - POJIb OTCYECTBEHHBIX YUEHBIX B PA3BUTHH
' OpPraHUYeCKuX https://educont.ru/c | opranudeckoit xumun(A.M.bytiepos)
coequHeHuil A. M. ourses
®opMupOBaHUE HAYYHOT0 MHPOBO33PEHUS:
byrneposa
- OOBSACHATH IPUIMHBI MHOT000pa3us
OpPTaHUYECKUX BEIIECTB.
Hroro no pazneny 8
Pasnen 2. Yraesoaopoasi (35 wacos — 17,5 0710ka)
0 http://school-
e/ieIbHBIC ) .
P collection.edu.ru/ ®opMupoBaHUE IKOHOMHYECKHUX 3HAHUIA:
2.1 YTJI€BOJOPOABI — 5 0 0 .
https://educont.ru/c | 3paTb/mMOHMMATBL/YMETh XaPAKTEPU30BATD '
AJKaHbl, [IUKIOATKAHbBI
ourses
- COCTaB M OCHOBHbIE HANPABJICHUS
HenpenenbHbie http://school-
2.2 14 0 1 WCTIONBb30BaHMs U IepepaboTKu HepTH U

Yri€eBOAOPOABI:

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://educont.ru/courses
https://educont.ru/courses
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://educont.ru/courses
https://educont.ru/courses
http://school-collection.edu.ru/
http://school-collection.edu.ru/

AJIKCHBI, aJIKaAUCHHBI,
AJIKWUHBI

https://educont.ru/c

ourses

ApomMaTtuieckue

http://school-
collection.edu.ru/

MIPUPOIHOT O ra3a;

- YCTaHaBJIMBATh 3aBUCUMOCTb MEXY
o0bemMaMu J1I0ObIYM MIPUPOIHOTO raza u HeTU
B P® u OromxeroM.

2.3 8
YIJIEBOJOPO/BI (apEHBI) https://educont.ru/c .
®opMuUpOBaHUE IKOJOTHYECKUX 3HAHMIA:
ourses
http://school- 3HaTL/MOHUMATH/YyMETh ONPeAe/IsiTh:
IIpupoaHble HCTOYHUKU i
collection.edu.ru/
2.4 YIJIEBOJAOPOAOB U UX 4 - IpaBUJjia 3KOJIOTUYCCKU I'paMOTHOI'O
nepepaboTka https://educont.ru/c NOBeJIeHUs U 0e30MacHOro o0palieHus ¢
ourses IPUPOIHBIM Ia30M M HE()TENPOAYKTAMH B
OBITY M Ha MPOU3BO/ICTBE;
- HKOJIOTUYECKHE MOCIEICTBUS pa3nuBa HepTu
1 CII0CO0BI 0OPHOBI C HUMH.
®dopMHUpoOBaHHE HPABCTBEHHOI 0
BOCIIUTAHMSA:
http://school- 3HATH/MOHUMATH/YMETh ONPEAesiTh:
["anoreHnpon3BoIHbIC collection.edu.ru/
25 4 - B3aMMOCBSI3b MEKy U3y4aeMbIM
YIJIEBOIOPOJIOB https://educont.ru/c N .
MatepHuaioM U Oyayuiei npodeccuoHanIbHON
ourses JEeSITENIbHOCTHIO.
®opMupoBaHUE NATPHOTHYECKOTO
BOCIIUTAHUS:
- POJIb OTE€UYECTBEHHBIX YUEHBIX B Pa3BUTHHU
oprannueckoit xumuu (M.I'. Kyuepos, H.I.
3enuHCKU).
Hroro no pazneny 35

Pa3znen 3. Kuciopoacoaepxkammue oprannueckue coeqnnenus (41 gac -20,5 0J10ka)
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http://school- ®opMHpPOBaHNE HAYYHOT0 MUPOBO33PEeHMS:
collection.edu.ru/
3.1 Cnuptsl. @enon 11 0 1 3HATH/IIOHMMATB/YMETh ONPeNeATh!
https://educont.ru/c
ourses - OObsCHEeHNEe MaTepUATILHOIO €IMHCTBA
KapGoHHTbHBIC BEIIECTB MPUPOJIBI TyTEM yCTaHOBJICHUS
e — http://school- TeHETUYECKON CBSA3U MEXKIY KIaccaMu
. OpPraHMYECKUX BEIIECTB.
39 ANbIETUABl U KETOHBI. 91 0 1 collection.edu.ru/
' KapOoHOBBIE KUCIIOTBHI. https://educont.ru/c | - ycraHaBIuBaTh NPUYUHHO-CIICACTBEHHbIC
CroxxHble 2UPBI. ourses CBSI3U MEXKJYy CTPOEHHUEM, CBOMCTBaAaMU U
Kupsr MIPUMEHEHHEM OPTraHMYECKUX BEIIECTB.
DopMHPOBaHHE IKOTOTHYECKUX 3HAHUM
3HATHL/MOHUMATH/YyMETh ONPeNeSIsiTh.
- IpaBUJIa HKOJIOTMYECKH IPaMOTHOTO U
0e30macHOro 0OpaeHust ¢ TOPIOYUMH U
htto://school TOKCHMYHBbIMH BetiecTBamMu, CMC B ObITYy U
p: - - .
t S_C 00 OKpY’Karolle cpene;
33 v 9 1 0 collection.edu.ru/
: TJICBONEL https://educont.ru/c | - IPABIIIA TEXHHUKH 6E30MACHOCTH MIPH
ourses BBIINIOJIHEHUH NTPAKTHYECKUX PAOOT C LIEIIbIO
(opmMupoBaHus OEpPEKHOI0 OTHOLICHUS K
CBOEMY 3/I0POBBIO U 3[JOPOBBIO OKPY’KAIOLIHX.
®opMupoBaHUe BAJ1€0JJOrHYeCKUX 3HAHMI:
- PackpeiBaTh posb yrieBoi0B B
KHU3HEIEATETLHOCTH OPraHU3MOB.
Hroro no pazneny 41
Pa3nen 4. A3oTcoaepskamue opranndeckue coeqnnenus (12 yacos — 6 6,10k0B)
4.1 AMUHBI. 12 1 2 http://school- ©®opMHPOBaHHE HAYYHOT0O MHPOBO33PCHMS:
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Amunoxucnorsl. benku

collection.edu.ru/
https://educont.ru/c

ourses

3HATBH/MOHMMATB/YMETh ONPeeIsTh:

- MaTCpruaJIbHOC CANHCTBO BCUICCTB IPUPOAbI
IIYTEM YCTAaHOBJICHUSA TEHETUYCCKOM CBSI3U
MCKAY KIaCCaMU OPraHNYCCKHUX BCIICCTB.

- HIPHUYUHHO-CJICACTBCHHBIC CBA3U MEXAY
CTPOCHHUCM, CBOMCTBaMH U IMPUMCHCHUCM
OpraHUYCCKUX BCIICCTB.

dopMupoBaHHE NATPUOTHYECKOTO
BOCIUTAHHUA: 3HATL/IIOHUMATD/:

- pOJIb OTEYECTBEHHBIX YUEHBIX B Pa3BUTUU
AHWJIMHOKPACOYHOM U (papMarieBTHUECKON
npomeinuieHHocTH. (H.H.3unun)

@®opMuUpOBaHUE BAJI€OJOTHYECKUX 3HAHMIA:
3HATL/MOHUMATD/ !

- OMOJIOTUYECKYIO POJIb AMUHOKHUCIIOT, OCIIKOB,
JHK, PHK.

D®opMHPOBAHME IKOJTOTHYECCKUX 3HAHMM:
3HATL/MOHUMATH/YyMETh ONPeNesIsiTh:

- IPaBHJIa HKOJIOTHYECKH I'PAMOTHOTO U
6e30macHOro 0OpaleHust ¢ TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMU B OBITY U
OKpY>Kalolleu cpee.

Hroro no pazgeny

12

Pasznes 5. BoicokomosiekyJisipable coeqnHenus (6 yacos — 3 0J10ka)



http://school-collection.edu.ru/
https://educont.ru/courses
https://educont.ru/courses

http://school-

D opMHUPOBAHME IKOHOMUYECKUX 3HAHUM:
3HATH/IIOHMMATB/YMETh ONPeNe/IsiTh!

- pOJIb TOTUMEPOB B MPOMBIIIJICHHOCTH,
METUIIMHE, OBITY.

<I)0panOBa}me 3KO0JOrNYeCKUX 3HAHUM:

3HATH/MIOHMMATBL/YMEThb ONpeesiTh:

51 BrIcokOMOIEeKyIIsSIpHBIC 6 collection.edu.ru/
' COCIMHCHUSI https://educont.ru/c
OUrses - IpaBUJIa TEXHUKU O€30M1aCHOCTH MTPH
BBITIOJIHEHUH MTPAKTHYECKUX PAOOT C IETTbI0
(hopMupoBaHus OEpeKHOr0 OTHOIICHUS K
CBOEMY 3JIOPOBBIO U 3JIOPOBBIO OKPYIKAIOIIHX;
- IpaBUJIa SKOJIOTMYECKU TPAMOTHOTO U
6e30macHOro oopalieHus ¢ TOPIOYUMH U
TOKCHUYHBIMH BELIECTBAMH B OBITY U
OKpY>Karolllen cpee.
Hroro mo paznery 6
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME
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11 KIIACC

KoanyecTBo 4acoB

BocnuTareabHble 3212491

Mpakr DJIEKTPOHHBIE
HaumenoBanue
Kontposan | wuyeckn | (uudponbie)
Nen/m | pa3aesioB U TeM
Bcero HbIE e o0pa3oBaTe/ibH
NpOrpaMMbl
padoTsbI pador ble pecypchbl
bl
Pasnen 1. Teopernueckue ocHoBbl xuMuu (39 yacos — 19,5 6J10ka)
d®opMupoOBaHHE HAYYHOIO
MHMPOBO33peHNs:
3HATH/MIOHMMATBH/YMETh ONPeNe/siTh:
- 3HaYCHHE MEPUOANYECKOr0 3aKOHA
Crpoenue aToMma. http://school- A. 1. Menpeneesa [u1st OTKPBITHSA A
[NepuomuuecKuii 3aKOH 1 collection.edu.ru | HCKYCCTBCHHOI'O CO3AHNS HOBBIX
1.1 Tepuoeckas CHCTeMa 9 0 0 / XUMHUYECKUX IJIEMEHTOB, OTKPBITUS
B aTOMHOI YHEPTUH;
XUMHYECKUX IJIEMEHTOB https://educont.r Py
. 1. Menneneesa u/courses - Ha OCHOBE MEPUOAUYECKOT0 3aKOHA
J1. 1. MenneneeBa 0ObSICHATD
3aBUCUMOCTb CBOMCTB XMMHUYECKUX
3JIEMEHTOB U 00pa30BaHHBIX MU
BEILIECTB OT JIEKTPOHHOTO CTPOCHUS
aTOMOB.
http://school- dopMupOBaHHE HAYYHOTO
C collection.edu.ru | MupoBoO33peHus:
TPOEHUE BEILIECTBA.
1.2 P 11 1 o |/

MHoroo0pasue BemecTB

https://educont.r
u/courses

3HATH/MIOHMMATH/YMETh OIPeNesiTh:

- IPUYUHHO-CJIICACTBCHHBIC CBA3HU MCKIY
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http://school-collection.edu.ru/
https://educont.ru/courses
https://educont.ru/courses
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://educont.ru/courses
https://educont.ru/courses

XUMUYECKOM CBA3BIO, TUIIOM
KPUCTAJUIMYECKON PEMIETKN COETMHEHUM,
uX (PU3NYECKUMU U XUMHYECKUMHU
CBOMCTBaMU;

dopMupoBaHHE BAJIEOJOTHYECKUX
3HAHMI: 3HATH/MOHUMATL/:

- 6I/IOJ'IOFI/I‘ICCKYI-O POJIb BOABI, KOJUIOMAHBIX
CUCTEM B )KM3HH YCJIOBCKA,

®opMHupoBaHHE IKOHOMHYECKUX
3HAHMI.

3HATH/MOHMMATB/YMeETh ONpele/siTh!

- IPUMEHEHUE BOJIbI B IPOMBIIIJIEHHOCTH,
CEJIbCKOM XO35HCTBE, OBITY M U OCBETUTh
BOMNPOC 0 HEOOXOAUMOCTH COepeKeHUs
BOZHBIX PECYPCOB.

DopMUpPOBaHHME IKOJOTHYCCKUX 3HAHMM:
3HATH/MIOHMMATH/YMETh ONPeNesiTh:

- IPUYMHY BO3HUKHOBEHUS MAPHUKOBOTO
a¢dekTa u ero BO3MOKHBIC TTOCIEACTBHS;

- 9KOJIOTMYECKH TPaMOTHOE TTOBEJICHUE B
OBITY U OKpY>Kalolllel cpene.

1.3

XUMUYECKUE PEAKIIHHU

19

http://school-
collection.edu.ru

/
https://educont.r
u/courses

®opMupoOBaHHE IKOHOMHYECKHX
3HAHUi: 3HATH/IOHUMATBL/YMETh
ONpeeATh!

-yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH
XUMHYECKON Peakli U CMEILCHUS



http://school-collection.edu.ru/
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https://educont.ru/courses
https://educont.ru/courses

XUMHYECKOT O PaBHOBECHS OT Pa3IUIHBIX
(haKTOPOB C HEJIBIO ONPEICIICHUS
ONTUMAJIBHBIX YCIOBUH IIPOTEKAHUS
XUMHUYECKHUX ITPOLECCOB;

- IPUMCHCHUC DJICKTPOJIM3a B
MMPOMBIIIUICHHOCTH.

®opMHpOBaHHE BAIEOJOTHYECKHX
3HaHUi: 3HATH/IIOHUMATH/YyMeTh
onpeaesTh:

= 3HAYCHUC IIPOUCCCOB r'MAPOJIN3a I
OOMEHHBIX IMpOLECCCOB, KOTOPLIC JICKAT B
OCHOBC XHU3HCACATCIBbHOCTHU ) KUBBIX
OpPraHu3MoOB.

Hroro no pazneny

39

Pa3znen 2. Heopranuueckas xummus (54 yaca — 27 6,10k0B)

2.1

Hemeramnl

31

http://school-
collection.edu.ru

/
https://educont.r
u/courses

2.2

Merannbl

23

http://school-
collection.edu.ru

/
https://educont.r
u/courses

DopMUpPOBaHHE HAYYHOI'O
MUPOBO33pPEHUA:
3HaTh/MIOHMMATB/yMeTh ONpeNe/IsiTh:

- MaTepHaJIbHOE €ANHCTBO BEILECTB
IPUPOJIBI TYTEM COCTABJICHUS
IEHETUYECKUX PsIJI0B HEMETAJUIOB.

®opMHpOBaHNE IKOHOMHUYECKHX
3HAHUI. 3HATH/IOHUMATL/yMeETh
onpeaesTh:

- BUJIbI METAJUTYPTHH, PallMOHAIIBHOM
MCIOJIb30BAaHUH METAJLIOB, O CIIOCO0ax
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34U THI METAJIJIOB OT KOPPO3UH.

- Perienue 3a1a4 ¢ mpou3BOJICTBEHHBIM
COZICPIKAHHUEM.

dopMupoBaHHE IKOJTOTHIYECKHUX 3HAHMIA:
3HATH/IOHMMATH/YMETh OIIPeNesiTh.

- YyBCTBO OTBETCTBEHHOCTH 3a
MIPUMEHEHHUE MOTYYECHHBIX 3HAHUHN 1
YMEHUH, TO3UTUBHON POJIM XUMHH B )KU3HU
COBPEMEHHOI'0 00I11eCTBa, HEOOXOAUMOCTH
XUMHUYECKH T'PaMOTHOI'O OTHOIIEHUS K
CBOEMY 37I0POBBIO M OKPY’KAIOIIEHN cpeie;

- BJIAJIETh NIPAaBUJIAMH U IPUEMAMU
6e3omacHoi paboThl ¢ XUMUYECKUMU
BELIECTBAMHU U J1a00paTOPHBIM

00opyTOBaHUEM.

Hroro no pazneny o4
Pa3nen 3. Xumus u xu3ub (9 yacos — 4,5 0J10ka)

®opMHUpPOBaHHE IKOJTOTHYECKUX 3HAHMU:

3HATH/MOHMMATB/YMeETh ONpeae/IsiTh!

http://school-
- - pOJIb IEKAPCTB U HOPMBI S3KOJIOTUYECKOr 0
3 MeTOIU:»I IO3HAHUS B 9 ;IO”GC'[IOI’]edUI'U 1 0e30I1acHOT O O6paH16HI/I$I C

A

XUMHH. XUMUS U KA3Hb

https://educont.r
u/courses

JICKAPCTBCHHBIMU IIPCIIapaTaMu.

®opMHUpPOBaAHUE HPABCTBEHHOT 0
BOCIIUTAHMS:

3HaTb/moHMMAaTL/GOpMHUPOBATD!
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- BHYTpeHHee yOeXIeHHE O
HETIPUEMJIEMOCTH YIIOTPEOICHUs
HApKOTUYECKHX CPEJICTB.

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB
10 [TIPOTPAMME

102




ITOYPOYHOE INIJIAHUPOBAHHUE
10 KITIACC

Ne

KoaunuecTBOo 4acoB

DJIeKTpOHHbIe U (ppoBbIE

Tema ypoka KonTposbHbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoThI
g;pr Zih;fef;};:;iii https://resh.edu.ru/subject/
’ https://obr.nd.ru/client/login/?ysclid=1120ha
1 HPCACTABICHHE O 0 0 09zq323775060
MHOrO00pasHH https://educont.ru/2ysclid=1ltjzm0imb39190
OpFaHI/I‘{eCIiI/IX M
COCINHCHNHN
2 gaca —
DJIEKTPOHHOE CTPOECHUE 1 610K
?(T)S:(?Bf(fgoﬂa https://obr.nd.ru/client_/ |
5 Bo3GyREHHOE 0 0 https://resh.edu.ru/subject/
https://educont.ru/?ysclid=Iltjzm0imb39190
cocTosiHus). BajneHTHbie 1676
BO3MOXHOCTH aTOMa
yriepoaa
XuMHudecKas CBSI3b B
252;‘;‘;:;;1;1" Mexammmms https://resh.edu.ru/subject
3 O — 0 0 https://obr.nd.ru/client/I
https://educont.ru/courses
CBSI3H, CIIOCOOBI pa3phiBa 2 gaca —
CBs3el 1 6ok
Teopus crpoerns https://resh.edu.ru/subject/
4 Opramueciux 0 0 https://obr.nd.ru/client/I

coenuHeHu A. M.
byrneposa

https://educont.ru/courses
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Bunel uzomepun:

CTIZ) };KTZPIZM’G . https://resh.edu.ru/subject/
IT TPAHCTBCHHAJ. .
5 :;J)'IGKTP oHHEIC SEKTE B https://obr.nd.ru/client/l
p https://educont.ru/courses
MOJ'IeKy.]'IaX Opl"aHI/I‘ICCKI/IX
. 2 yaca —
COCIMHEHUU
1 0ok
IIpencraBnenue o
Ki1accuukanu u https://resh.edu.ru/subject/
6 cUcTeMaTudecKas https://obr.nd.ru/client/I
Homenkiarypa (IUPAC) https://educont.ru/courses
OpI‘aHI/I‘-IGCKI/IX BCIICCTB
Knacendmxamus peakuuii https://resh.edu.ru/subject/
7 obra eC;IOU peakt https://obr.nd.ru/client/|
B TraHNUY U XUMHUU
p 2 yaca — https://educont.ru/courses
CucremaTu3amus u 1 Gnok https://resh.edu.ru/subject/
8 000011IeHHE 3HAHU T10 https://obr.nd.ru/client/l
TEME https://educont.ru/courses
AJIKaHBI: TOMOJIOTUYECKUI
o .
p}({)n,eo m:ﬂ (bszyHa’ https://resh.edu.ru/subject/
HOMCHKIJIAT )41 .
9 HBOMEDIS ;’E CKTDOMHHOE I https://obr.nd.ru/client/l
pH, P 2 yaca — https://educont.ru/courses
IMPOCTPaAHCTBCHHOC
1 ook
CTpOGHI/Ie MOJ'ICK}’J'I
dusndeckue u https://resh.edu.ru/subject/
10 XAMHAYECKUE CBOMCTBA https://obr.nd.ru/client/I
AJIKAHOB https://educont.ru/courses
Haxoxnenue aatkaHoB B > waca https://resh.edu.ru/subject/
q — .
11 npupoze. CriocoOsI | 610K https://obr.nd.ru/client/I

MOJIY4YCHHA U MPUMCHCHUC

https://educont.ru/courses
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aJIKaHOB

12

[{ukmoankaHbl: 00MIast
dbopmyIia, HOMEHKIIATypa U
M30MepHsi, 0COOEHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOWCTB, CITIOCOOBI
MOJIYYCHHA U MPUMCHCHUC

https://resh.edu.ru/subject/

https://obr.nd.ru/client/l

https://educont.ru/courses

13

Pemenue pacu€THpIX 3a1a4
Ha OIpeJICIICHHIE
MOJIEKYJISIPHOU PopMyIIbI
OpPraHUYECKOT0 BEIECTBA
10 MACCOBBIM JOJISIM
ATOMOB DJIEMEHTOB,
BXOJSIIMX B €r0 COCTAB.
CucremaTu3anus u
0000111eHHE 3HAHUHA 110
TEME

14

AJNKeHbI: TOMOJIOTHYSCKUI
psia, obmas popmyia,
HOMEHKIIaTypa,
3JICKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYIL.
CrpykTypHas u 1uc-
TpaHC-U30MEPHS ATKEHOB

2 yaca —

1 0ok

https://resh.edu.ru/subject/

https://obr.nd.ru/client/I

https://educont.ru/courses

https://resh.edu.ru/subject/

https://obr.nd.ru/client/I

https://educont.ru/courses

15

duznueckue u
XUMUYECKUE CBOMCTBA
ankeHos. [IpaBuio
MapkoBHHKOBA

2 Jyaca —
1 0ok

https://resh.edu.ru/subject/

https://obr.nd.ru/client/I

https://educont.ru/courses
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CriocoObI TOy4YeHHS U

https://resh.edu.ru/subject/

16 OHMOHCHIE AIKEHOR https://obr.nd.ru/client/I
p https://educont.ru/courses
I1 0 No 1 .
fazTT"eﬁI;aﬂ p: Oza : https://resh.edu.ru/subject/
I10 TCEM J1 HHA .
17 STrTeHA 1 13 yI;HHe ero https://obr.nd.ru/client/I
. i https://educont.ru/courses
CBOWCTB 2 yaca —
Pemnettite pacuCTHEIX sazat 1 ouox https://resh.edu.ru/subject/
18 ziigfefjﬂzzgipo — https://obr.nd.ru/client/l
yip pMY https://educont.ru/courses
OpPraHn4€CcKoOro BEIeCcTna
AJKagueHsl:
;:I;I; EK;{:HBII{ZC https://resh.edu.ru/subject/
19 . H‘; A https://obr.nd.ru/client/I
YMYJHP ’ 2 yaca — https://educont.ru/courses
OcobenHocTu
1 6ok
BHCKTpOHHOTO CTpoeHI/IH
XU MIecKIe CBOHCTEA https://resh.edu.ru/subject/
20 U eto https://obr.nd.ru/client/l
IIPsI HHBIX TUCHOB
p A https://educont.ru/courses
COCOBH HOMVICHIL 1 https://resh.edu.ru/subject/
21 B a-‘fla s https://obr.nd.ru/client/I
p g https://educont.ru/courses
AHKI/IHBII I‘OMOJ’IOI‘I/I‘-ICCKI/Iﬁ
omas popmymna 2 vaca -
piﬂ’eo ma . yra, 1 610k https://resh.edu.ru/subject/
HOMCHKIJIAT .
22 ypa, https://obr.nd.ru/client/I|

3JEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,

https://educont.ru/courses
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¢buznueckue cBoMcTBa

XUMHUYECKHE CBOMCTBA

https://resh.edu.ru/subject/

23 TKHHOB https://obr.nd.ru/client/I
2 yaca — https://educont.ru/courses
KastecTBeRHbIE peaKi Ha 1 6ok https://resh.edu.ru/_s,ubiect/
24 TpOiiHyEo CBAI3E https://obr.nd.ru/client/|
https://educont.ru/courses
T —— https://resh.edu.ru/§ubiecﬂ
25 HpHMEHEHHE ATKHHOB https://obr.nd.ru/client/I
2 yaca — https://educont.ru/courses
Pemenue 3amau: pacu€rsl 1 610K https://resh.edu.ru/subject/
26 110 YPaBHEHUIO https://obr.nd.ru/client/I
XMUMHUYECKON pEaKiiu https://educont.ru/courses
Cucremarusanus u https://resh.edu.ru/subject/
27 00001I1ICHIE 3HAHMI 110 https://obr.nd.ru/client/|
TeME https://educont.ru/courses
ApeHBI: TOMOJIOTHYECKU N
psn, obuas Gopmyia, 2 waca —
g?;:zfzz?;i 31;1 1 6ok https://resh.edu.ru/§ubiecﬂ
28 HPOCTpAHCTBEHIOE https://obr.nd.ru/client/I
https://educont.ru/courses
CTPOECHUE MOJIEKYII
OeH30M1a M TOIyoJa, UX
¢buznueckue cBoMCTBa
XUMHUYECKHE CBOMCTBA https://resh.edu.ru/subject/
29 apeHOB: PeaKIIuu 2 yaca — https://obr.nd.ru/client/I
3aMeIICHHS 1 610K https://educont.ru/courses
30 XHWMHYECKHE CBOMCTBA https://resh.edu.ru/subject/
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https://resh.edu.ru/subject/
https://obr.nd.ru/client/l
https://educont.ru/courses
https://resh.edu.ru/subject/

apeHOB: PEaKIUU
[IPHUCOEAMHEHUS,
OKHCJIEHHE TOMOJIOTOB
Oem3oia

https://obr.nd.ru/client/I

https://educont.ru/courses

OCO0EHHOCTH XUMUUYECKUX

https://resh.edu.ru/subject/

31 . https://obr.nd.ru/client/I
CBOMCTE CTHpONA https://educont.ru/courses
- 2 yaca —
Peutertne pacueripix safa: 1 6ok https://resh.edu.ru/subject/
32 Ha OHpe)leHerIe https://obr.nd.ru/client/I
MOIICKYJIAPHOH (OpMyJIL https://educont.ru/courses
OpPraHn4€CcKoOro BEIeCcTna
Criocofs moyserns i https://resh.edu.ru/_subiect/
33 HpHMEHEHIE apeHOB https://obr.nd.ru/client/|
2 yaca — https://educont.ru/courses
I'eneTnueckas CBI3b 1 610K https://resh.edu.ru/subject/
34 MEKIY Pa3IudIHbIMA https://obr.nd.ru/client/I
KJIaccaMu YII€BOI0PO/I0B https://educont.ru/courses
Pacuérel o ypaBHEeHUAM
XUMHUYECKHX PEaKIUil. https://resh.edu.ru/subject/
35 Cucremarusanus u https://obr.nd.ru/client/l
00001I1IeHIE 3HAHMI 110 2 yaca — https://educont.ru/courses
TeME 1 6ok
Ipuposiii ras. https://resh.edu.ru/§ubich
36 Momyribie He(yTAHbE ra3b! https://obr.nd.ru/client/I
https://educont.ru/courses
KamenHnslit yromns u https://resh.edu.ru/subject/
2 yaca — .
37 MIPOIYKTHI €T0 | 610K https://obr.nd.ru/client/I|

nepepaboTKu

https://educont.ru/courses
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https://obr.nd.ru/client/l
https://educont.ru/courses

Hed1b 1 ciocobs! eé

https://resh.edu.ru/subject/

38 gepep aboricH. https://obr.nd.ru/client/I
PHMCHCHHE TIPOALYKTOB https://educont.ru/courses
nepepaboTku HePTH
I'eHeTnyeckas CBs3b https://resh.edu.ru/subject/
39 MEX/Ty Pa3TuYHBIMH https://obr.nd.ru/client/l
KJIacCaMH YTI€BOI0POI0B https://educont.ru/courses
["atoreHOMpPON3BOIHBIE 2 vaca —
YIJIEBOJOPOIOB: 1 60K https://resh.edu.ru/subject/
40 AIIEKTPOHHOE CTPOCHHE; https://obr.nd.ru/client/]
pEaKIUy 3aMCIICHHSI https://educont.ru/courses
rajJloreHa
JleiicTBue 1Ie04ei Ha
raJloTeHIPON3BOIHBIEC. https://resh.edu.ru/subject/
41 BsaumoeiicrBue https://obr.nd.ru/client/I
JIATaJIOT€HAJIKAHOB C 2 yaca — https://educont.ru/courses
MAardimeEm u IMHKOM 1 6JIOK
CucremaTu3amus u https://resh.edu.ru/subject/
42 0000111eHHE 3HAHUM TTO https://obr.nd.ru/client/l
pazneny "YriaeBoaoposs"” https://educont.ru/courses
Komtpossias paGora 1o https://resh.edu.ru/_subiect/
43 reMe "YEIeBooposE” https://obr.nd.ru/client/l
https://educont.ru/courses
[Ipenenvubie 2 yaca —
OAHOATOMHBIC Cljnp ks 1 Gmox https://resh.edu.ru/subject/
44 FOMOJOTHACCIHIL DA, https://obr.nd.ru/client/l

ob1mas popmyna, CTpoeHUe
MOJIEKYJ1, U30MepHs,
HOMEHKJIaTypa,

https://educont.ru/courses
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KIaccuQukams,
(hU3UYECKuEe CBOMCTBA

XHUMHUYECKHAE CBOMCTBA

https://resh.edu.ru/subject/

45 peaeabHBIX https://obr.nd.ru/client/I
OJTHOATOMHBIX CITUPTOB 2 yaca — https://educont.ru/courses
CrocoObI MOTydeHH s U 1 610K https://resh.edu.ru/subject/

46 NpUMEHEHHE https://obr.nd.ru/client/]
OJIHOATOMHBIX CITHPTOB https://educont.ru/courses
[Tpocthie 2¢dupsr:

HOMCHKJIaTypa u https://resh.edu.ru/subject/

47 M30MepHsl, 0COOEHHOCTH https://obr.nd.ru/client/I
busnvecKkux u https://educont.ru/courses
XMMHUYECKHX CBOWCTB 2 vaca -

1 6mok
Moroatomiibe CIHPTEI: https://resh.edu.ru/subject/

T S https://obr.nd.ru/client/l
FATMIEPHIL, X (bmpfqecme https://educont.ru/courses
U XUMHUYCCKHNE CBOUCTBA
CrocoObI MOTyYeHUS U https://resh.edu.ru/subject/

49 MIPUMEHEHUE https://obr.nd.ru/client/I
MHOT'0ATOMHBIX CITHPTOB > waca https://educont.ru/courses
enor: ctpoetiite 1 6ok https://resh.edu.ru/subject/

50 Monve Kyabl, usmricckne https://obr.nd.ru/client/I
cBoiicTBa. TOKCHYHOCTH

https://educont.ru/courses
dbeHona
IMICCKIe CBONCTEA https://resh.edu.ru/§ubich
51 detiona 2 yaca — https://obr.nd.ru/client/I
1 670K https://educont.ru/courses
52 CrocoObI MOTy4eHUs U https://resh.edu.ru/subject/
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npUMeHeHue peHona

https://obr.nd.ru/client/I

https://educont.ru/courses

[TpakTuueckas pabora Ne
2. Pemienue

https://resh.edu.ru/subject/

53 AKCIIEPUMEHTATBHBIX https://obr.nd.ru/client/I
3aja4 1o TeMe "CrupThl U 2 yaca — https://educont.ru/courses
(1)GHOJ'[I)I" 1 650K
CucreMarusanus u https://resh.edu.ru/subject/

54 0000111eH1E 3HAHUI 110 https://obr.nd.ru/client/I
TeMe https://educont.ru/courses
AJIL,[[GFI/II[BI 1 KCTOHBI:
zz;gﬁziii;fpo;:;;' https://resh.edu.ru/§ubiecﬂ

55 S ’ https://obr.nd.ru/client/|

’ 2 yaca — https://educont.ru/courses
obmas popmyina,
HU30MCpPUS U HOMCHKJIATypa 1 GHOK
AJIbIErUIbl U KETOHBI: https://resh.edu.ru/subject/

56 (busznuecKue CBONCTBA; https://obr.nd.ru/client/I
peaKIuy IPUCOSANHEHUS https://educont.ru/courses
Peakuuu okuciieHUs U https://resh.edu.ru/subject/

57 Ka4eCTBEHHBIC PEAKIIUH https://obr.nd.ru/client/I
AJIbJIETUI0B U KETOHOB 2 yaca — https://educont.ru/courses
CriocoGst monysers 1 6ok https://resh.edu.ru/wbiect/

58 https://obr.nd.ru/client/|
AJIBACTU 0B U KETOHOB

https://educont.ru/courses
OneoocHOBHEIE https://resh.edu.ru/subject/

59 NpE/ICTLHEIE KapOOHOBbIC 2 uaca - https://obr.nd.ru/client/I

KHUCJIOTBI, 0COOEHHOCTH 1 6mok

CTPOCHUA X MOJICKYJI

https://educont.ru/courses
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N3omepus u

https://resh.edu.ru/subject/

60 HOMeHIUIaTypa https://obr.nd.ru/client/|
KapOOHOBBIX KUCIIOT, UX _
. https://educont.ru/courses
(I)I/I3I/I‘-ICCI(I/IC CBOHUCTBA
XHUMIHECKIC CBOHCTBA https://resh.edu.ru/subject/
61 gﬁ;ﬁiﬁ;‘iﬁm https:/obr.nd.ru/client/I
https://educont.ru/courses
KapOOHOBBIX KHCIIOT 2 Jaca —
OCOGGHHOCTH CBOHCTR I brox https://resh.edu.ru/subject/
62 nylfj:;’:;‘m KHCTOTRL. https://obr.nd.ru/client/I
pasue https://educont.ru/courses
KapOOHOBBIX KHUCTIOT
OCoOEHHOCTH CBOMCTB:
HCMIPCACIIbHBIX U
apoMaTHYCCKUX
KapOOHOBBIX, https://resh.edu.ru/subject/
63 TUKapOOHOBBIX, https://obr.nd.ru/client/l
THIPOKCHKAPOOHOBBIX 2 yaca — https://educont.ru/courses
kucnort. [IpencraBurenu 1 610K
BBICIIIUX Kap6OHOBBIX
KHUCJIOT
FTOHSTHE O TPOW3BOHEX https://resh.edu.ru/_subiect/
64 https://obr.nd.ru/client/|
Kap6OHOBLIX KHCIIOT
https://educont.ru/courses
CrocoObI MoTy4eHUs U https://resh.edu.ru/subject/
65 NpUMEHEHHE KapOOHOBBIX https://obr.nd.ru/client/]
KHCIIOT 21qgca B https://educont.ru/courses
66 CroxHbIE Y(HUPHI: oK https://resh.edu.ru/subject/

TOMOJIOTHYECKHM P,

https://obr.nd.ru/client/I
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obmas popmyna,

M30Mepus U HOMEHKJIaTypa

https://educont.ru/courses

dusuueckue u

https://resh.edu.ru/subject/

67 XUMHYECKHE CBOMCTBA https://obr.nd.ru/client/I
3¢upoB https://educont.ru/courses
Pemenune pacu€THpix >

yaca —
Janat- 1o y?aBHeHH}O 1 6ok https://resh.edu.ru/subject/

68 XHMHHACCROH peaiiiind, Ha https://obr.nd.ru/client/I
OHpeASIIeHHe . https://educont.ru/courses
MOJIEKYJISIPHOM (hOPMYJIBI
OpPraHUYeCcKOro BEIleCTBa
[TpakTruueckas pabora Ne
3. Pewene https://resh.edu.ru/subject/

69 z:;:t‘:i‘?f:;:‘””m’” https://obr.nd.ru/client/I

https://educont.ru/courses
"KapOOHOBBIE KHCIIOTBI. 2 vaca —
Crnoxnbie 2¢upsr" 1 610K
Kuper: crpoetite, https://resh.edu.ru/subject/

70 Pusmeckue . https://obr.nd.ru/client/|
XIMHFCCIHE ConeTha https://educont.ru/courses
(ruzmpomnus)

OCcoOEHHOCTH CBOMCTB
JKHPOB, COICPIKALIIX https://resh.edu.ru/subject/

71 OCTaTKH HEMpeIeabHBIX https://obr.nd.ru/client/l
KHPHBIX KUCIOT. JKHpbI B 2 gaca — https://educont.ru/courses
npupoze 1 610K
MpbU1a KaK COIH BBICIITHX https://resh.edu.ru/subject/

72 KapOOHOBBIX KHCJIOT, HX https://obr.nd.ru/client/I

MOIOIIee ICUCTBHUE.

https://educont.ru/courses
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IToHsTHE O CHHTETUYECKUX
MOFOIIUX CPEJCTBAX
(CMC)

I'eneTnueckast CBI3b
YIJIEBOAOPOAOB U

https://resh.edu.ru/subject/

73 https://obr.nd.ru/client/I|
KHCIOPOACONEpETiine 2 yaca https://educont.ru/courses
Opl"aHI/FIeCKI/IX BCIIICCTB

— 1 610k :
PaCHETH 110 ypaBHEHMAM https://resh.edu.ru/_sub|ect/
74 XHMIHECKHX, peaKuii https://obr.nd.ru/client/|
https://educont.ru/courses
Cucrematusanus u https://resh.edu.ru/subject/

75 00001IcHIE 3HAHMI 110 https://obr.nd.ru/client/I
TEME https://educont.ru/courses
OO0rias xapakTeprcTUKa 2 gaca —

YIJIEBOIOB U 1 670K https://resh.edu.ru/subject/

76 KJIacCUp UKLV https://obr.nd.ru/client/l
YIJIEBOJOB (MOHO-, TU- U https://educont.ru/courses
MIOJTMCAaXapHIbI)

MoHocaxapuibI: https://resh.edu.ru/subject/

77 busnyeckre CBOMCTBA U https://obr.nd.ru/client/I
HAXOXJICHUE B TPUPOJIE > waca https://educont.ru/courses
HpHmeHeHHe MIIOKO3EL, €€ 1 6ok https://resh.edu.ru/subject/

78 j;;:;:;i:eﬂmocm https://obr.nd.ru/client/I

https://educont.ru/courses
opraHusma
Jlucaxaphy!: caxaposa, https://resh.edu.ru/subject/

79 MAILTOSa 1 JfT034. 2 Haca - https://obr.nd.ru/client/|

HaxoxneHue B npupoje u 1 6mokx

MMPUMCHCHHUEC IUCAXapHUa0B

https://educont.ru/courses
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HOJII/IC&X&pI/II[BIZ CTPOCHUC

MaKpOMOJICKY/I, https://resh.edu.ru/subject/
80 busnveckue u https://obr.nd.ru/client/I

XUMHYECKHE CBOMCTBA, https://educont.ru/courses

MPUMEHEHUE

omsie o6 https://resh.edu.ru/_subiect/
81 https://obr.nd.ru/client/|

HCKYCCTBCHHBIX BOJIOKHAX

https://educont.ru/courses

Pelenue pacyeTHBIX 3a1a4 2 yaca —

Ha OMpeIeTICHUE 0NN 1 610k https://resh.edu.ru/subject/
82 BBIXOJIa MPOYKTA PEAKIIUU https://obr.nd.ru/client/I

OT TEOPETUUCCKU https://educont.ru/courses

BO3MOXHOI'O

Cucrematusanus u https://resh.edu.ru/subject/
83 000011IeHIE 3HAHMI 110 https://obr.nd.ru/client/I

pazzaeny https://educont.ru/courses

KonTponbHas pabora 1o 2 yaca —

TeEME 1 610K https://resh.edu.ru/subject/
84 "Kucnopoacoaepkariue https://obr.nd.ru/client/l

OpraHUYecKue https://educont.ru/courses

coeTuHEHH"

AMUHBI: KITaccuuKanms,

CTPOEHHE MOJIEKYJI, 00II1as https://resh.edu.ru/subject/
85 bopmyita, u3oMepus, https://obr.nd.ru/client/I

HOMCHKJIaTypa u 2 vaca — https://educont.ru/courses

¢buznueckue cBONCTBA 1 010K

XU MIecKIe CBOHCTEA https://resh.edu.ru/subject/
86 https://obr.nd.ru/client/I

aJII/I(I)aTI/I‘leCKI/IX AMHHOB

https://educont.ru/courses
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AHWIIMH: CTPOECHUE
aHUJINHA, OCOOEHHOCTH

https://resh.edu.ru/subject/

87 N https://obr.nd.ru/client/I
XUMHNYCCKHUX CBOUCTB
2 yaca — https://educont.ru/courses
AdHHUJINHA
1 6ok :
CriocoObI oy4YeHust U https://resh.edu.ru/subject/
88 [pUMEHEHHE https://obr.nd.ru/client/I
amU(aTUICCKIX aAMUHOB https://educont.ru/courses
AMHHOKHUCIIOTHI:
2::;:??(}1;21;%%% https://resh.edu.ru/subject/
89 CBOﬁcha P https://obr.nd.ru/client/I
A https://educont.ru/courses
HpeIICTaBI/ITCJII/I o-
2ygaca—1
AMHWHOKUCJIOT
OJIOK
XUMHUYECKHE CBOMCTBA
AMUHOKHUCIIOT, UX https://resh.edu.ru/subject/
90 OMOJIOTUYECKOE 3HAUCHUE https://obr.nd.ru/client/I
amuHokuciaor. CuaTe3 U https://educont.ru/courses
ruapom3 IICNTU 0B
besku kak mpupoaHbIe https://resh.edu.ru/subject/
91 MOJIMMEPBI; CTPYKTYPBI https://obr.nd.ru/client/I
OEIKOB 2 yaca — https://educont.ru/courses
HMITECKIE CBOMCTRA 1 6;ok https://resh.edu.ru/subject/
92 SeKo https://obr.nd.ru/client/l
J1 B
https://educont.ru/courses
A3oTconeprkaiue
TeTePOIMKIINICCKUEC > waca https://resh.edu.ru/subject/
93 COEIUHEHNS. https://obr.nd.ru/client/I
1 6ok

HykienHoBbIE KUCTIOTHI:
COCTaB, CTPOCHHE

https://educont.ru/courses
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https://obr.nd.ru/client/l
https://educont.ru/courses

Ouomoruyeckas poJib

[TpakTtuyeckas padora Ne

4. Pemenune

IKCTIEPUMEHTATLHBIX https://resh.edu.ru/subject/
94 3aa4 1o TeMe https://obr.nd.ru/client/I

"A3zoTcomeprKaiue https://educont.ru/courses

OpraHuyeckue

coeauHeHus "

[Tpaktuyeckas padora Ne

5. Penienue

HKCIEPUMEHTAIBHBIX https://resh.edu.ru/subject/
95 3a7a4 1o TeMe https://obr.nd.ru/client/I

"Pacro3HaBaHue https://educont.ru/courses

OpPTraHHYECKHX 2 vaca -

coequHeHuin" 1 6nox

KOHTI,),OHBHM padora no https://resh.edu.ru/subject/
96 Teme "A3OTCOACpHRaALIHE https://obr.nd.ru/client/|

OPraHu4€CKue

" https://educont.ru/courses

COCANHCHUA

OCHOBHBIEC TOHATUS

XUMHUHAU

BBICOKOMOJIEKYJISIPHBIX https://resh.edu.ru/subject/
97 COEIMHEHUN U METOIBI UX https://obr.nd.ru/client/I

CHHTE3a — 2 vaca — https://educont.ru/courses

MOJIMMEpU3alus u 1 6ok

MOJIMKOHICHCAIIS

InacTvacess, Y Tumsams https://resh.edu.ru/_subiect/
08 https://obr.nd.ru/client/I

U TiepepaboTKa TIacTHKa

https://educont.ru/courses
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https://obr.nd.ru/client/l
https://educont.ru/courses
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https://resh.edu.ru/subject/
https://obr.nd.ru/client/l
https://educont.ru/courses
https://resh.edu.ru/subject/
https://obr.nd.ru/client/l
https://educont.ru/courses
https://resh.edu.ru/subject/
https://obr.nd.ru/client/l
https://educont.ru/courses

S : ]
HZTCT;)J::)?;; https://resh.edu.ru/subject/
99 . y}; ccxie Ka https://obr.nd.ru/client/I
HNHTCTHUUYCCKHUEC K .
YR https://educont.ru/courses
Pesnna
B . 2 yaca —
OJIOKHA. HaTypaJIbeIe, 1 6HOK .
HUCKYCCTBEHHBIE, https://resh.edu.ru/subject/
100 CUHTETUYECKHE. https://obr.nd.ru/client/I
[Tonumepsl crienuaIbHOTO https://educont.ru/courses
HA3HAYCHUA
[TpakTtuyeckas padora Ne
6.P .
ke e:IeHIze . https://resh.edu.ru/subject/
IICPUMCHTAJIBHBIX .
101 p https://obr.nd.ru/client/I
3a4a4 110 TEMC
. https://educont.ru/courses
Pacno3nasanue
IJ1acTMacC U BOJIOKOH" 2 yaca —
006001IeHuE U 1 610K
;I;CTZI\I:EEI;?E:; A 11O https://resh.edu.ru/subject/
102 Tel\}:; p https://obr.nd.ru/client/I
\ https://educont.ru/courses
BLICOKOMOHeKyJ'IﬂpHLIe
coenuHeHud"
OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



https://resh.edu.ru/subject/
https://obr.nd.ru/client/l
https://educont.ru/courses
https://resh.edu.ru/subject/
https://obr.nd.ru/client/l
https://educont.ru/courses
https://resh.edu.ru/subject/
https://obr.nd.ru/client/l
https://educont.ru/courses
https://resh.edu.ru/subject/
https://obr.nd.ru/client/l
https://educont.ru/courses

11 KIIACC

KounvecTBo 4acoB JJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

1 Atom. CocTaB aTOMHBIX siiep. XUMUUSCKHIA 0 0 https://resh.edu.ru/subject/
asieMeHT. M30TombI 2 yaca — https://educont.ru/courses

5 CTpoeHue dIEKTPOHHBIX 000JI0UEK aTOMOB, 1 650K 0 0 https://resh.edu.ru/subject/
KBaHTOBBIC YHCIIA https://educont.ru/courses

3 Knaccudukanus XuMHUECKUX SJIEMEHTOB (S-, 0 0 https://resh.edu.ru/subject/
p-, d-, f-amemeHTHI) 2 yaca — https://educont.ru/courses

4 Pacnipesienienne 3J€KTPOHOB 110 ATOMHBIM 1 6ok 0 0 https://resh.edu.ru/subject/
opouTaIIM https://educont.ru/courses
DJIeKTPOHHBIE KOH(DUTYpALIUH aTOMOB _

P Qurypan . https://resh.edu.ru/subject/

5 3JIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 0 0

2 gaca — https://educont.ru/courses
COCTOSTHUU
1 6ok .

6 DJeKTpOHHbIE KOH(UTYpaLlUU HOHOB. 0 0 https://resh.edu.ru/subject/
DJIEKTPOOTPHUIATEIBHOCTD https://educont.ru/courses
[Tepuoanueckuii 3akoH u [leprognueckas

7 crcTeMa XMMHYECKHX 3eMenToB [1. 1. 0 0 https://resh.edu.ru/subject/
MemnpeneeBa, CBsi3b C COBPEMEHHON TEOpHEi https://educont.ru/courses
CTPOCHHSI aTOMOB 2 yaca —
3aKOHOMEPHOCTH U3MECHEHUS CBOMCTB 1 6ok

8 XHUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH 0 0 https://resh.edu.ru/subject/
IPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIIIaM https://educont.ru/courses
neproamMm

9 CucremaTu3aius 1 0000IIeHe 3HaHUH IO 2 yaca — 0 0 https://resh.edu.ru/subject/
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https://resh.edu.ru/subject/

TEMEC

Buapr xumnueckon cBA3u. MexaHn3MBbI
00pa3oBaHMs KOBAJICHTHOM CBS3H.

1 0ok

https://educont.ru/courses

https://resh.edu.ru/subject/

10
BonoposHas cBsi3b. MeXMONIEKYIISIPHBIC https://educont.ru/courses
B3aUMOJICUCTBHUS
BasieHTHOCTh M BaJICHTHBIC BO3MOYXHOCTH :

. https://resh.edu.ru/subject/

11 aToMOB. CBSI3b 3JICKTPOHHOU CTPYKTYPBI

2 yaca — https://educont.ru/courses
MOJIEKYJI C UX T€OMETPHUECKHUM CTPOCHHEM 6
JIOK :

12 [TpencraBieHus 0 KOMILICKCHBIX https://resh.edu.ru/subject/
COCIMHEHUSX: COCTaB U HOMEHKJIATypa https://educont.ru/courses
BemectBa MONIEKyISpHOTO U

13 HEMOJIEKYJIIPHOTO CTpOEHUs. TUIIBI https://resh.edu.ru/subject/
KPHCTAJLTHYECKUX PELICTOK U CBOMCTBA 2 yaca — https://educont.ru/courses
BEII[ECTB 1 6ok

14 [ToHsITHE O TUCTIEPCHBIX CHCTEMAaX. https://resh.edu.ru/subject/
[IpeacraBneHne 0 KOJUIOWAHBIX PaCTBOPAX https://educont.ru/courses
VcTrHHBIE PacTBOPHI: HACKHIIICHHBIC U :

P P https://resh.edu.ru/subject/

15 HCHACBIIICHHBIC, PACTBOPHUMOCTb.

2 yaca — https://educont.ru/courses
Kpucramnoruaparsl
1 6ok .

16 CrrocoObI BEIpaKEHUS KOHIIEHTPALHH https://resh.edu.ru/subject/
pacTBOpOB https://educont.ru/courses
Perrenue 3a1a4 ¢ HCIOIB30BaHUEM TTOHATHIH _
| - \ https://resh.edu.ru/subject/

17 MaccoBas J10J1s1 paCTBOPEHHOIO BelecTna ',

\ | 2 yaca — https://educont.ru/courses
MOJISIPHAsT KOHIICHTPAITHSI
1 6ok .

18 Knaccudukarms u HoMeHKIaTypa https://resh.edu.ru/subject/
HEOPraHMYECKUX BEIIECTB https://educont.ru/courses

19 Cucremarnzamnus 1 00001IeHE 3HAHUN IO 2 yaca — https://resh.edu.ru/subject/
TeMe 1 6mok https://educont.ru/courses
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Konrtponbnas padora no remam "CtpoeHue
aroma. [leproguueckuii 3aKoH U

https://resh.edu.ru/subject/

20 [Tepuoaudeckasi cucTeMa XUMUYECKUX
.o https://educont.ru/courses
snemenToB /. . Menneneesa", "Ctpoenue
BemecTBa. MHorooopasue BemecTn"
Knaccudukanus XuMUYeCKUX peakiui B
HEOPraHUYECKON U OPraHuYECKON XUMHHU. .
P P https://resh.edu.ru/subject/

21 3aKOH COXPAHEHHUs MacChl BEUIECTB; 3aKOH

2 vaca — https://educont.ru/courses
COXpAHEHUS U MPEBPAIICHUS YHEPTUH TIPU 16
XUMHUYECKUX PEAKITUIX oK

99 TerioBbie 3P HEKTH XUMHUYECKUX PEAKIIHIA. https://resh.edu.ru/subject/
TepMoxuMuYecKkue ypaBHEHUS https://educont.ru/courses

23 BprunciieHus o ypaBHEHUSIM XUMHUECKUX https://resh.edu.ru/subject/
peakuuii 1 TEPMOXUMHYECKUM YPABHEHUSAM 5 https://educont.ru/courses

Jaca —
CKOpOCTh XMMHYCCKOM PEaKInH, e .
P p 1 610K https://resh.edu.ru/subject/

24 3aBUCUMOCTH OT Pa3IMYHBIX (PaKTOPOB.

https://educont.ru/courses
Karanu3 u xkatainsaTopsl
o5 r https://resh.edu.ru/subject/
OMOI'CHHBIC ¥ T€TEPOreHHBIC PEaKIIUHN
p pearh https://educont.ru/courses
- Gora Ne 1 "B 2 yaca —
aktraeckas padora Ne 1 mo reme "Bausane .

26 aiJ'II/I‘{HLIX (palfTo OB Ha CKOPOCTh I brox https://resh.edu.ru/subject
P . P " P https://educont.ru/courses
XUMHYECKON peakinu

27 OO6parrMble U HEOOpPATUMBIE PEAKIUH. 2 yaca — https://resh.edu.ru/subject/
XUMHUYECKOE paBHOBECHE 1 610K https://educont.ru/courses
ITpakTuueckas padora Ne 2 mo Teme "Brusaue .

P b https://resh.edu.ru/subject/

28 pa3nuyHbIX (PaKTOPOB HA MOJIOKEHHE

XUMHUYECKOTo paBHOBeCHUs"

https://educont.ru/courses
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SJICKTpOJ'II/ITI/ILICCKaH Jucconuanus. CunbHbIC

https://resh.edu.ru/subject/

29 U ciia0ble 3JIeKTPOoIuThl. CTeneHb
https://educont.ru/courses
JUCCOIHAINN 2 Jgaca —
Honnoe npousseenne Boasl. Cpena BOIHBIX 1 610K .
30 paCTBopo;). Bonojll)onHmﬁ joxa3:T:nL (pil) nttps:Jiresh.edu. ru/subject
https://educont.ru/courses
pactBopa
31 Tunponus coneii. Peakiuu, npoTekaromnye B https://resh.edu.ru/subject/
pacTBOpax 3JIEKTPOIUTOB > waca https://educont.ru/courses
32 g?:;iﬁii;a: ; eaifzﬂlf 13) ;:;:;i 1 6ok https://resh.edu.ru/subject/
N https://educont.ru/courses
3JIEKTPOJIMTOB
33 OKHUCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH. https://resh.edu.ru/subject/
BaxxHelllne OKUCIUTENN U BOCCTAHOBUTEN 2 yaca — https://educont.ru/courses
34 MeTo 35IeKTPOHHOIO (3JEKTOHHO-HOHHOI'0) 1 6ok https://resh.edu.ru/subject/
Oananca https://educont.ru/courses
35 DJIeKTPOJIN3 PaCTBOPOB U PACILIABOB BEIIECTB https://resh.edu.ru/subject
2 gaca — https://educont.ru/courses
36 Pemnienue 3a1a4 pa3aM4HbIX THIIOB 1 Grox https://resh.edu.ru/subject
https://educont.ru/courses
37 Pemrenue 3a1a4 pasInIHbIX THIIOB https:/jresh.edu.iu/subject
2 yaca — https://educont.ru/courses
38 Cucremarnsamus U 0000IIeHNEe 3HAHUN 1O 1 6ok https://resh.edu.ru/subject/
teme "XuMHu4ecKue peakiuuu" https://educont.ru/courses
39 KontponbHas pabota 1o teme "XuMHUCCKHE https://resh.edu.ru/subject/
peakmuu” https://educont.ru/courses
» 2 yaca —
IMonoxenne HeMeTaw1oB B Ileproandeckoi 1 610K https://resh.edu.ru/subject
40 CHUCTEME XUMHUUECKUX 31eMeHTOoB [[. U.

MenpaeneeBa u 0COOEHHOCTH CTPOCHHA UX

https://educont.ru/courses
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aToMoB. PU3NYECKHUE CBOMCTBA HEMETAJLJIOB

ANIOTponus HEMETAIOB (Ha IpUMepe

https://resh.edu.ru/subject/

41
KHCIIOPO/a, cepbl, hocdopa u yrieposaa) 2 yaca — https://educont.ru/courses
42 Bomopoa: nonyduenue, pusndeckue u 1 6ok https://resh.edu.ru/subject/
XMMHYECKHE CBOMCTBA. [ Mapubt https://educont.ru/courses
I"ayioreHsl: HaX0XIEHNE oze, criocod ]
43 o reHH Hq)xgmnefﬂ eB fpap He; He o https://resh.edu.ru/subject/
I HUsA, GU3NYECKUE U XUMUYECKHA
qu ’ https://educont.ru/courses
CBOICTBa 2 Jyaca —
r .B i 1 610k )
44 K;:;geiozzﬂzp;im Hea:):e?;:;m https://resh.edu.ru/subject/
poAcOACpHat s https://educont.ru/courses
TaJIOTEHOB
JIaGopato e 0 e e cnoco0 .
45 o P eT pHI:HOH:pO MI;_IIHIH IZHZI en o https://resh.edu.ru/subject/
[IOJIYYEHUS TaJIOreHOB. [IprMeHeHn
v p N https://educont.ru/courses
raJIorT€HOB U UX COEINHEHUN 2 yaca —
[Ipaktiueckas padora Ne 4. Pemenue 1 6ok .
p p https://resh.edu.ru/subject/
46 9KCIIEPUMEHTAIBHBIX 337124 10 TEME
| \ https://educont.ru/courses
T"amorensl
Kucnopon: maboparopHbie ¥ TPOMBIIIICHHBIE
47 CHocOObI MoNy4YeHus, pu3nveckue u https://resh.edu.ru/subject/
xuMHu4eckue cBorictBa. O30H. [IpuMeneHme 2 yaca — https://educont.ru/courses
KHCJIOpOJa M 030HA 1 Omok
48 OKCHAEL M HEDOKCHIEL https://resh.edu.ru/subject/
a P e https://educont.ru/courses
https://resh.edu.ru/subject/
49 Pemenue 3a1a4 pa3InyHbIX TUTIOB
https://educont.ru/courses
C 5 2 Jaca —
epa: HaXOKIEHHE B IIPUPOJIE, CIIOCOOBI .
p A PHUPOA 1 6ok https://resh.edu.ru/subject/
50 MOJTYYCeHHS, PU3HUCCKUE M XUMUUCCKHE

CBOMCTBA

https://educont.ru/courses
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https://resh.edu.ru/subject/

51 C
CPOBOAOPOL, CyIbpHAL https://educont.ru/courses
59 Kucnopoacoaepikaiine coeTMHECHHS CEPBI. https://resh.edu.ru/subject/
OcCOOEHHOCTH CBOWCTB CEPHOM KHCIOTHI https://educont.ru/courses
I1 6ora Ne 5. P .
PAICTHHCORA pabora 712 0. Lemerie https://resh.edu.ru/subject/
53 IKCIEPUMEHTANIbHBIX 3a/1a4 1o Teme "Cepa u
B | https://educont.ru/courses
€€ COeIMHEHUSA 2 yaca —
A3or: , 0 1 610k _
30T: HaXOKACHHE B HPHPOIE, CHOCODH https://resh.edu.ru/subject/
54 MOJTy4YeHHUS, PU3HUECKUE B XUMUUECKHE
M https://educont.ru/courses
CBOHMCTBA. AMMI/IaK, HUTPHUIbL
55 Kucnopoconepikaiine coeTMHEHHS a30Ta. https://resh.edu.ru/subject/
OCOOCHHOCTH CBOMCTB a30THOM KHUCIIOTBI 2 yaca — https://educont.ru/courses
56 [TpumeHeHre a30Ta U €ro COSTUHCHUIA. 1 610K https://resh.edu.ru/subject/
A30THBIE y10OpeHHsI https://educont.ru/courses
) : 0 .
OC(I)Op HAXOAACHHE B TPHPOAE, CHOCODH https://resh.edu.ru/subject/
o7 NoJTy4eHus!, PU3NYECKHe U XUMHUYECKHe
o 2 yaca — https://educont.ru/courses
cBoiictBa. @ochunsl u pochun 16
JIOK .
58 Oxcunl pocdopa, hochopcoaepikarine https://resh.edu.ru/subject/
kucnotsl. Conu hocopHOii KUCITOTHI https://educont.ru/courses
59 [Tpumenenue Gpocdopa 1 ero coeMHEHHIA. https://resh.edu.ru/subject/
dochopHbie yaoOpeHus 5 https://educont.ru/courses
qaca —
[Ipaktrueckas pabora Ne 6. Pemienne .
p p : 1 G110k https://resh.edu.ru/subject/
60 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T H
https://educont.ru/courses
dochop u ux coenuueHus"
VYriaepond: HaXOXKIECHHUE oJie, .
61 anrjfof :nlfmz 1\/);;)II I/IH(II)/II/II(]Z. Hlfl):'p(bllfmuqecxne u 2 https.Jiesh.edu.ruisubject
P f[ HH Haca https://educont.ru/courses
XUMHUYECKHE CBOWCTBA, TPUMCHEHHE 1 610K
62 Oxkcup yriepoaa(ll), okeua yraepoma(1V), https://resh.edu.ru/subject/
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YroJjibHas Kucjiora u e€ conu

https://educont.ru/courses

https://resh.edu.ru/subject/

63 P
CHICHHE 348" paSIHAHAX THIOB 5 https://educont.ru/courses
yaca —
"y Kpemawnii: HE(I;)(O)K)IGHI/IG B MIPUPO/IE, CIIOCOOBI | 610K https-//resh.edu.ru/subiect/
MOJIyYCHUS, PU3NUCCKUEC H XUMHUIECKHE
Efq https://educont.ru/courses
CBOMCTBa
65 Oxcun kpemuus(1V), kpemHueBas kuciora, https://resh.edu.ru/subject/
CHITUKATHI 2 yaca — https://educont.ru/courses
66 [TprMeHEeHHE KPEMHUS M €r0 COeTHHCHHIA. 1 6ok https://resh.edu.ru/subject/
Creki10, ero MoTy4YeHue, BU/IbI CTEKIIa https://educont.ru/courses
https://resh.edu.ru/subject/
67 Pemenne 3a1au pa3iMuHbIX THIIOB
2 yaca — https://educont.ru/courses
68 CucremaTH3anus U 0600IIeHNe 3HAHUI 110 1 6ok https://resh.edu.ru/subject/
teme "Hemeramisr" https://educont.ru/courses
https://resh.edu.ru/subject/
69 KonTponbaas padora mo reme "Hemeramibr" _
2 yaca — https://educont.ru/courses
70 AHaH3 pe3ysbTaTOB KOHTPOJIbHOU paboThI, 1 6ok https://resh.edu.ru/subject/
KOPPEKIIHsI OLIMOO0K https://educont.ru/courses
[Tonoxxenune metannoB B [lepuonnueckoi
7 CHUCTEME XMMHYECKUX DJIEMEHTOB. https://resh.edu.ru/subject/
OCo0eHHOCTH CTPOCHUS SJCKTPOHHBIX 2 yaca — https://educont.ru/courses
000J109€K aTOMOB METAJJIOB 1 610K
79 O61mue hu3nyecKre CBOWCTBA METALIOB. https://resh.edu.ru/subject/
[TpumMeHeHEe METAIUIOB B OBITY M TEXHHUKE https://educont.ru/courses
https://resh.edu.ru/subject/
73 CrmutaBel MeTaiuioB. Kopposusi MmeTaiioB 2 yaca —
6 https://educont.ru/courses
JIOK i
74 Pemienue 3aa4 pa3nuvHbIX TUIOB https://resh.edu.ru/subject/
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https://educont.ru/courses

DNEKTPOXUMUYECKHUH Psiji HAaNpsKeHU |

https://resh.edu.ru/subject/

75 MeTaioB. OOIIHe CIIOCOOB! ITOTYUEHUS
H v https://educont.ru/courses
METaJLIOB
O6mas xapakrepucTuka MetaioB |A-rpynmsl 2 waca —
[Tepuoaryueckoit CHCTEMbI XUMUYIECKUX 1 610K
76 areMeHToB. HaTpuii n xanuii: nmonydeHwue, https://resh.edu.ru/subject/
bu3ryecKrue 1 XUMHYECKHIE CBOICTRA, https://educont.ru/courses
MPUMEHEHUE TIPOCTHIX BEIECTB M UX
COCIMHEHU N
O6mas xapakrepucTtrka Metaios |A-
rpynmnsl [lepruonnueckoit cuctemsl
77 XAMWUYECKUX DJIEMEHTOB. MarHuii U KaJIbLWN: https://resh.edu.ru/subject/
nojy4eHue, Gu3nIecKre U XUMHUCCKUE 2 yaca — https://educont.ru/courses
CBOMCTBA, IPUMEHEHUE IPOCTHIX BEIIESCTB U 1 610K
HUX COSIUHEHUN
. . https://resh.edu.ru/subject/
78 KécTtrocTb BOJIBI M CTIOCOOBI €€ yCTpaHEHUS
https://educont.ru/courses
79 AIOMUHHI: TTONTy4YeHUE, (PU3NIECKHE U https://resh.edu.ru/subject/
XMMHYECKHE CBOWCTBA, IPUMEHCHHE 5 https://educont.ru/courses
qaca —
AmoTtepHbIe CBOHCTBA OKCHUIA U THAPOKCHUAA .
borep P 1 6ok https://resh.edu.ru/subject/
80 AITFOMUHMS, TUIPOKCOKOMILUICKCHI aTFOMUHMS,
https://educont.ru/courses
UX MPUMCHCHHE
https://resh.edu.ru/subject/
81 Perenne 3aaq pa3mMyHbIX THIIOB
https://educont.ru/courses
- 5 Ne7. P 2 Jaca —
akTHueckasg padbora Ne 7. Pemenne .
p p 1 6ok https://resh.edu.ru/subject/
82 9KCIIEPUMEHTAIBHBIX 337124 10 TEME

"Merauibl TI1aBHBIX noArpynmn"”

https://educont.ru/courses
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O6ma51 XapaKTCPUCTUKA MCTAJUIOB MMOOOYHBIX

https://resh.edu.ru/subject/

83 noxarpymi (b-rpymm) Iepuoanyeckoit
arpynn (b-rpymm) Hepron 2 gyaca — https://educont.ru/courses
CUCTCMbI XUMHUYCCKUX DJICMCHTOB 1 6_]101(

84 dusnYecKre U XMMHYECKUE CBOMCTBA XpOMa U https://resh.edu.ru/subject/
€ro COSJMHECHU, UX PUMECHECHHE https://educont.ru/courses
Bakueiume coequHeHAS MapraHia. .

A prami https://resh.edu.ru/subject/

85 [TepmaHraHat Kanus, €ero OKUCIUTENIbHbIE

3 https://educont.ru/courses
CBOICTBa 2 Jaca —
dusnueckue ecKHe CBOMCTBA JKene3a 1 6ok )

86 : :ZO:H :XHUMI/II_FO KHe Be ners H;Z . https://resh.edu.ru/subject/

" er HNHCHHUMUA. JI HHUC U IIPUMCHCHHA
A ya P https://educont.ru/courses
CILIABOB Keje3a
87 dusnueckue U XUMHUYECKUE CBOMCTBA MEIN U https://resh.edu.ru/subject/
€€ COeTMHEHNH, MX TIPUMEHEHHE 5 https://educont.ru/courses
yaca —
dusznueckue U XUMHYECKUE CBOMCTBA IIUHKA U .
X t 1 610K https://resh.edu.ru/subject/
88 €r0 COCMHCHHM, X IIPUMEHEHHE.
https://educont.ru/courses
I'mapoKCOKOMILIEKCHI IUHKA
ITpaxktuueckas padora Ne 8. Pemenue .
P p https://resh.edu.ru/subject/

89 9KCIIEPUMEHTATBHBIX 3334 10 TEME

" " 2 yaca — https://educont.ru/courses
Mertasnibl TOOOYHBIX MTOATPYIII L6
JIOK :
90 Pellterme 34139 bas o https://resh.edu.ru/subject/
IICHHU q JINYHBIX TUIIOB
Aatp https://educont.ru/courses

o1 O06001IeHHE ¥ CHCTEMATH3AIHS H3YYEHHOTO https://resh.edu.ru/subject/
Marepuana o teme "Meraibr" 2 vaca — https://educont.ru/courses

| | 1 6ok https://resh.edu.ru/subject/

92 KonTtpoinbHas padora 1o Teme "MeTrauisl

https://educont.ru/courses

93 AHanu3 pe3ylbTaToB KOHTPOJIbHOM paboThl, ) https://resh.edu.ru/subject/

KOPPEKIIHS OLIHOOK 1q6aca B https://educont.ru/courses
JIOK .
94 Posib xuMu# B 00€CTICUCHUH YCTOWIHBOTO https://resh.edu.ru/subject/
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pa3BuTHs yenoBedyecTBa. [loHsATHE O HAYUHBIX
METOJIaX UCCIIEN0BAHNS BEIIECTB

https://educont.ru/courses

Haquble IMPUHIMIIBI OpraHHU3alun
XUMHYCCKOI'0 IMMPpOU3BOACTBA.

https://resh.edu.ru/subject/

9 [TpoMmblIILIEHHBIE CITOCOOBI MOTYYCHHSI 2 yaca — https://educont.ru/courses
BaXHEHUINX BEIIECTB 1 610K

9% XUMHYECKOE 3arpsi3HEHUE OKpYIKarolen https://resh.edu.ru/subject/
CpeIbl U €T0 MOCIEACTBUS https://educont.ru/courses

97 XuMUS 1 30pOBbE UeoBeKa. JIekapCTBEHHBIC https://resh.edu.ru/subject/
cpezcTBa 2 yaca — https://educont.ru/courses

08 Xumust unid. Poias Xumuu B obecriedyeHnn 1 610K https://resh.edu.ru/subject/
MUIIeBON 0€30MacHOCTH https://educont.ru/courses

99 Kocmerndeckue u napproMepHbIe CpEeIICTBA. https://resh.edu.ru/subject/
BeITOBas XUMuS > waca https://educont.ru/courses
XuMus B CTpOUTEIbCTBE. BarkHelmme .

100 CTpOI/ITenLHEIe U KOHCTPYKI[HOHHBIE 1 brox https:/jresh.edu.iu/subject

https://educont.ru/courses

MaTeprabl

101 XuUMHS B CEINbCKOM X03stiicTBe. OpraHudecKue https://resh.edu.ru/subject/
U MUHEPAJbHbBIC YI00pCHUS 2 yaca — https://educont.ru/courses

102 CucremaTH3aus ¥ 0000IIeHre 3HaHUH 110 1 6ok https://resh.edu.ru/subject/
TEMe https://educont.ru/courses

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Xumus, 10 xnacc/ Epemun B.B., Ky3pmenko H.E., Teperaun B.U., [lpo3noB A.A., JIynun
B.B.; nox penakmueii Jlyauna B.B., O0mecTBo ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO
«IPODAY; Axnonepnoe odirectBo «M3narensctBo «IIpocBemieHune)

* Xumus, 11 knace/ Epemun B.B., Ky3smenko H.E., [Ipoznos A.A., Jlyaun B.B.; moxg
penaknueii Jlyanna B.B., O6miecTBo ¢ orpaHnueHHON 0TBETCTBEHHOCTHIO «JIPODAY»;
AxuunonepHoe obmiectBo «M3narensctBo «IIpocBenienne»

Ilepuoanueckas cucrema xumMuuyeckux anemenTo [I.11. Menneneena, Tabauna
PacTBOPUMOCTH, 3JIEKTPOXUMHUYECKUN Psi HAPSDKEHUSI METAIIOB
METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA
https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf
https://urok.apkpro.ru/?ysclid=Ilw7kiy03v825416059

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/

https://sites.google.com/site/himulacom

http://school-collection.edu.ru/

https://foxford.ru/wiki/himiya
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