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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpaMma 1o XMMHHM Ha YPOBHE CpeAHEro o0miero o0pa3oBaHMs pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oeneparuny, TpeOOBaHMN K pe3ylnbTaTaM OCBOEHHs (erepaibHOM  00pa3oBaTEIbHOM
nporpammel cpearero obmiero obpaszoBanms(POIl COO), npencraBieHHbIX B DenepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Kouuenmuum npenonaBanus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoUIMX OCHOBHBIE 00pa30BaTENIbHBIE POTPaMMbl, 1 OCHOBHBIX I0JIOKEeHUN «CTpaTerun
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuoj no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

XvuMHUs HAa YpOBHE YIIyONEHHOrO H3y4eHHUS 3aHMMAeT Ba)XHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTO oOpa3zoBanusi ywamumxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPOGUIBLHOTO OOY4YCHHS, MPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0O U OOIIEKYIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJBI,
HEOOXOIUMYIO Ui aJaNnTaldd UX K OBICTPO MEHSIOLIMMCS YCJIOBUSM J>KM3HH B COLIMyME, a
TaKXKe IS MPOAOIDKEHHS OOYYEHHS B OpraHM3alusx MpodecCHOHATBLHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHSI SIBJISIETCSI OJTHOM U3 MIPUOPUTETHBIX TUCHIUTLINH.

B mnporpamme mo XuMHUM Ha3HaueHHe mpeaMera «XUMHUS» TOIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomojararomumu nonoxenusimu OIOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUM K YPOBHIO
MOJTOTOBKU BBIMYCKHUKOB. CBUAETEIBCTBOM TOMY SIBJISIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIE
MPOrpaMMOii 0 XUMUU (YHKITUH:

e HMHQOPMAIIMOHHO-METOANYECKas, peaju3alus KOTOpod oOecreynBaeT IOJydeHHe
NpPEICTaBICHUs O ILIENsAX, COJAEepKaHUMU, OOIel cTpaTeruu oOydeHUs, BOCHUTAHUS U
pa3BUTHS OOyYalOUINXCA CPEACTBAMM MpPEIMETa, U3y4aeMOro B paMKax KOHKpPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOLIA, KOoTopast IPEeyCMaTPUBAET OIIpeJIeIICHHE:!
INPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH M3y4eHUs Yy4eOHOro
Marepuana, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTHUK; MOJIXOJI0B K
(GOpMHPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJS M OIEHKH 00pa30BaTENIbHBIX
JOCTHXKEHUI oOydarolmuxcsi B paMKaX HMTOrOBOM arrectrauuu B (QopMme eAUHOIo
roCy/1apCTBEHHOI0 SK3aMeHa [0 XUMUHU.

[TporpamMma asist yrinyOIEHHOTO U3YUEHUS XUMHH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COAEpKaHHE, 0053aTeNbHOE JIISl U3YUECHUS
B paMKax OTAENbHBIX Npoduiel, NpeaycMaTpuUBaeT  paclpeleleHne |
CTPYKTYPUPOBAaHHUE €ro IO KJIAaccaM, OCHOBHBIM COJEP)KaTENIbHBIM JIMHUSAM/paz/ienam
Kypca;

e aéT MpUMEpPHOE pacrpesielieHne yueOHOro BpeMeHH, PEeKOMEHIyeMOro JJIsi U3y4eHUs
OTJIEIbHBIX TEM;

e [pelaraeT MNPUMEPHYIO TIOCIEA0BATEIbHOCTh HM3Y4YEHHs y4eOHOro Marepuana ¢
y4€TOM JIOTUKH MTOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e 1aéT METOAMYECKYI0 HHTEpIpeTaluio Ielell W 3a7ady M3ydyeHus ImpeaMera Ha
yrayOnE€HHOM YpOBHE C YYETOM COBPEMEHHBIX HMPHUOPUTETOB B CHUCTEME CPETHETO
o0rmiero oOpa3oBaHus, COJACPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX PEe3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CpeAHEro odumiero oOpa3oBaHUs
(JINYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAKKE C Yy4ETOM OCHOBHBIX BHJIOB



yueOHO-MT03HABATENbHBIX JIEHCTBUI OOydYalolmerocss MO OCBOCHHMIO COJEpKaHuUs
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEMCTBEHHOCTh C OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00mIero ooOpaszoBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapuUaHTHOMN)
COCTABIISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTCsi BO3MOXKHOCTH BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIPAaBJICHUEM
KOHKPETHOTO MPpoduisi 00ydIeHHUS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH TONOkeHUsIMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alyio MPEEMCTBEHHOCTH C MOCIHEAYIOUIUM JSTaloM TMOJYyYEHUs XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3Y4YE€HHUE TMpeAMeTa «XUMHUS» OPUEHTHPOBAHO INPEUMYILIECTBEHHO Ha pacUIMpeHue u
yrayOieHne TEOpPeTUYECKONM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIUXCS, BBIOpABIIMX
onpeAenéHHbIi MPoQuiib 00y4eHHs], B TOM YHUCIE C MEPCHEKTUBON MOCIEIYIOMIETO MOTYYSHHS
XUMHUYECKOIro 00pa3oBaHus B OpraHu3alusx rnpodeccuoHanbHoro oopaszosanus. Hapsany ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHON
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUsD»
OpPUEHTHPOBAHO TaKXKe Ha pelleHUe 3a/1a4 BOCIIMUTAHUS U COLIMAIBHOTO PAa3BUTHUS 00YUaIOMINUXCS,
Ha (OPMHUPOBAHKE y HUX OOIIEUHTEIEKTYaJIbHbIX YMEHUI, YMEHUN paliiOHaIN3a1H Y4eOHOTro
Tpyna W  O00OOMEHHBIX CMOCOOOB  ACATENHHOCTH, WMEIOMIUX  MEXKIUCIUILUIMHAPHBIMH,
HaJIIPEIMETHBIN XapakTep.

CocTaBisiomUMu IpeaMeTa «XUMHUs» Ha YpPOBHE YIIIyOJEHHOTO HM3y4YeHMs SBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aliy COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznuuusx 6a3o0Boro u
yrIIyOn€HHOTO YpOBHEH M3ydyeHus IpeaMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUHM IOJy4yaeT ONPEAEIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpImIMi  00BEM
dakToIornuecKoro Marepuaia. Tak, Ha yriyOJI€éHHOM ypOBHE M3y4deHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEJIMYEHHS 00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOWCTBAX MX COCJMHEHUH Ha OCHOBE PACIIUPEHUS U YIIIyOJeHMs MPEJCTABICHUNA O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLUi, pacCMaTpPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoanieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKMX  JJIEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKU 3pPEHHs] DHEPreTHYECKHX HM3MEHEHHH mpHu e€ oO0pa3oBaHMM M pa3pylICHUH, a TAKXKE C
TOYKH 3pEHHS MexaHu3MoB e€ oOpazoBaHus. M3ydeHwe THUMOB peakuil JOMOJHAETCS
dbopMUpOBaHUEM MPEACTABICHHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCax U ANEKTPOIU3€E PacIlIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKLMOHHOU
CIOCOOHOCTH COCMHEHUH ylensercss 0coboe BHUMaHHE BOIpocaM 00 3JIEKTPOHHBIX 3(PdekTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy U
XapakTep JONOJHEHUH K 00IIel cucTeMe IIPEIMETHBIX 3HaHUI) OKa3bIBalOT BIUSHUE CMEXHbBIE
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa ISl KIAcCOB XHUMHKO-(DHU3MYECKOro
npoduist 60JBINIOE 3HAYCHUE OyIyT UMETh 3JIEMEHTHI y4eOHOTO Marepuasia mo oOmeld XUMUU.
[Ipy w3yueHuM mnpeaMeTa B JaHHOM Cilydae akUEeHT OyJeT clelnaH Ha OOIIHOCTh METOOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAs TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, FIEKTPOJIU3A, IPEACTABICHUS O CTPOCHHUH BEIIECTB U IPYTOE.

B 10 ke Bpems B coiepyKaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOHIIs
OoMbIIMI yACTBHBIA Bec OyIeT UMETh OPraHUYEeCcKas XUMHS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXXHOCTH Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHHUSI XUMUYECKON OpraHU3aluu KIEeTKU KaK
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTbI, KaK JIMNUJbL, OEJKU, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB OTOCHHTE3A, TbIXaHUS, MUIIEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METOJIOB IIO3HAHUS U OIbITa MPAKTUYECKOT0 NPUMEHEHHUS HayUYHbIX 3HAaHUM HU3ydeHUe npeameTa
«Xumus» Ha yriayOJn€HHOM YpPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBI3AX C Yy4eOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX o0nacteill «EcTecTBEeHHO-HayUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMaTHKa» U «Pycckuii A3bIK U TUTEpPATYpay.

[Tpu u3yuyenun ydeOHOro mpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3amauei
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsIeTCS (OpPMUpOBAaHME OCHOB HAayKM XHMMHHU Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM JAESATEIBHOCTH YEJIOBEKa W OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienue 3Toi 3aiaun Ha yriayOin€HHOM YpPOBHE M3yueHUS
npeaMeTa npeArnosaraeT peaju3aluio Takux 1emnei, Kak:

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

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benyleill posn B 00ecre4eHuH yCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npo0eM HSKOJIOTUYECKOM, YHEpreTH4eckoil M MUIEeBOW Oe30MacHOCTH, B Pa3BUTUHU
MEAMIMHBI, CO3/IaHUM HOBBIX MAaTEpUajoB, HOBBIX HCTOYHUKOB JHEPrUHU, B
obecrieueHnn paloHaIbHOrO MPUPOJIOTIOIB30BaAHUS, B (dhopmMUpoBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAK)KE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAHHUH, JEXKAUMX B OCHOBE XHUMHUYECKOW COCTaBIISIOIIECH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHSTHN, 3aKOHOB H
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEICTaBICHHI O CTPOEHMHU BEIIECTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMHYECKUX
peakiuii, 0 XUMHYE€CKOM PaBHOBECHH, PACTBOpPAX M JAUCIEPCHBIX CHCTEMax, 00 o0mmx
Hay4HbIX MPUHIHUIAX XUMUYECKOTO TPOU3BOJCTBA;

e (QopmupoBaHue y O0OYYArOIMIMXCS OCO3HAHHOTO TIOHMMAaHHUsS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHUYECKUX 3HaHWM Ui OOBSCHEHHUS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOM XHMHHU, 51 OOBSCHEHHS W MPOTHO3HPOBAHMS SIBICHUH, HMEIOLINX
€CTECTBEHHO-HAYUYHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpoOieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOM AEATEIHHOCTH YEIOBEKA,
CBSI3aHHOM C XUMHYECKMM IPOU3BOJICTBOM, MCIOJIb30BAaHUEM U IepepaboTKoM
BEILECTB;

yrayOleHne TpPeACTaBICHUN O HAy4YHBIX METOJax IIO3HaHWS, HEOOXOIUMBIX s
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XUMUYECKUX
SABJICHUM, MMEIOIUX MECTO B TPHUPOJEC, B MPAKTUUYECKON JCATENBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nnane paiursanun IIE€PBOOYCPCIHBIX BOCIIMTATCIBHBIX MW pPa3BHUBAIOIINUX (bYHKHI/Iﬁ
HGJ’IOCTHOﬁ CUCTEMBI CPECAHETO O6H.I€1"O O6pa3OBaHI/I$I IIpyu U3Yy4YCHHU IPpCIMETa «XHUMHA» Ha

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

BOCIIUTaHHE YOEXKIEHHOCTH B I103HABAEMOCTH SBIEHUH HPUPOIBI, YBAXKEHHUS K
nporeccy TBOpYECTBA B 0O0JACTH TEOPETUYECKHX M TPHUKIATHBIX HCCIEOBAaHUN B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSL HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO M IMO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX LIEHHOCTEH;

PasBUTUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
criocoOHocTe o0yyaromuxcs, (OPMUPOBAHUE Yy HUX CO3HATEIIBHOTO OTHOLIEHUS K
caMoO0pa30BaHUIO W HENPEPHIBHOMY OOpa30BaHMIO KaK YCIOBUIO YCIICUITHON
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KyNbTyphl,  HpUOOpEeTeHHE  OmbITa  OOLIECTBEHHO-IIOJIE3HON
HKOJIOTHUECKON JIeSITeTbHOCTH.

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



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYeCKONM XUMMH.

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

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiepoaa. XUMUYEcKasl CBSI3b B OPraHMYECKUX COCOUHCHMSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3€H B MOJIEKyJax
opranuyeckux peuects. [lonsTHe 0 cBOOOAHOM panukaie, Hykjaeopuie U 3JaeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HUE TEOPUU CTPOEHUSI OPraHMUECKUX COEIMHEHUM.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUAOB:
pa3BEépHyTas, COKpalll€éHHas, ckeineTHas. M3omepus. Buasl u3oMepuu: CTpYKTypHas,
IPOCTPAHCTBEHHAs. JJNEKTPOHHBIE J(PQPEKTHl B MOJEKYIax OpPraHMYeCKHX COeIWHEHHN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKaluy opranndeckux BemiecTs. [IoHsTHE 0 QYHKIMOHATBLHON
rpynne. I'omomnorus. I'omonoruueckue panel. Cucremarnueckas HOMEHKIIATypa OpPraHUYeCKUX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OT/IEIbHBIX MPEACTaBUTENCH.

OcoOeHHocT M KiIacCUpUKalWsg  OpraHmyeckux  peakuuil.  OKuciauTenpHo-
BOCCTAaHOBUTENBHBIE PEAKIIMU B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB U UX INPEBPAILCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEINIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonornyeckuil psij ajakaHoB, oOmas Gopmysia, HOMEHKJIATypa U U30MEpHs.
DNEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOSHHE MOJEKYJ ANKAHOB, SP -THOPHAM3AIMS aTOMHBIX
opbutaneit yrinepoja, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMMHYECKUE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIIECHUs, N30MEPU3ALUH, JETUIPUPOBaHUS,
HUKJIA3A0UM, TUPOJIU3a, KpeKkuHra, ropeHus. llperncraBieHne o0 MexaHU3ME peakUuil
PaAMKaIbHOIO 3aAMEILIECHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOEHHS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['oMon0rHuecKuil psi agkeHoB, oomas GopMya, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOCHHE MOJNEKY] ATKCHOB, SP -THOPHIM3AIMS aTOMHBIX OpOHTaeit
yriepoja, - U n-cBa3u. CTpyKTypHas U reomMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOIMCTBAa aJKEHOB. XWMHMUYECKHE CBOWMCTBA: pEAKIUM MPUCOCIUHEHUS, 3aMEUICHUs] B O-
[IOJIOXKEHUE TP JBOWHON CBS3M, NOJMMEpU3aluu U OKucieHud. lIpaBuino MapkoBHUKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHHUS M IPUMEHEHHE AIKCHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX  CBOWCTB
conpsiKEHHbIX IueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanuss conpspkEHHBIX JMEHOB.
CrniocoObl MoTy4eHus U MPUMEHEHNE aJIKaIueHOB.

Ankunbl. ['oMonoru4eckuil psii ankuHoB, oOmas GopmMylia, HOMEHKIATypa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA aJIKUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBeHHBbIE peakIMu Ha TPOiHYIO CBA3b. CrocoObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIbl OEH3071a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja W €ro roMoOJOrOB: PEaKIUuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAUKAIOB, KapOOKCUIBHOU, TUIAPOKCUIBHOH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrusle HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHsi
yroib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HepTH: NEeperoHKa, KPEeKUHT
(TepMHUYECKH, KaTaTUTHYECKHi), pugopMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
PUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HHUTPOIPYIIy, LHAaHOTPYIIy, aMuHOrpymmy. [leificTBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl H3y4YEHHsS] BEIIECTB M MX IMPEBpallleHu: H3ydYeHHe
(¢u3nUecKkux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPMMOCTH),  KAueCTBEHHBIX  peakUuit
YIJIEBOAOPOAOB Pa3IMYHBIX KJIaccoB (oOeciBeunBaHMEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTH/ieHa C aMMHAayHbIM pPacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApYXEHHE YIIepo/ia U BOJAOPOJa B OPraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0pa3uamMM IUIacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psig, oduas Gpopmyina, ©30MepHsi, HOMEHKJIATypa U KIacCU(PUKAIIHSL.
®u3nyeckue CBOWCTBA MPEAEIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpPOIHBIE CBSI3M MEXIY
MOJIEKYJIAaMH ~ CIMPTOB. XHMHMYECKHE CBOMCTBA: pEaKUMU 3aMELICHUs, JeruapaTaluy,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPraHUYECKUMHU U HEOPTraHUUYECKUMU KHcaoTaMu. KauecTBeHHas
peakius Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJA Ha OpPraHU3M YEJIOBEKA.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKONb W TIAUUEpUH. DU3HUECKUEe U XUMHUYECKHUE
CBOMCTBA: pEaKlUMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakuii HyKJIeopIbHOTO 3aMenieHus. JlelicTBue Ha opraHu3M denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcmdHOCTh ¢eHona. CrocoObl MOMydeHHs W NpUMEHeHHe (eHoa.
denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['OoMonoruyeckue psapl anbIerHI0B M KETOHOB, 00mas ¢opmyina,
M30MEpPUS M HOMEHKJarypa. PU3MYECKHME CBOMCTBA ANBJIETUJIOB M KETOHOB. XHMHYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIernJIoB,
KaueCTBEHHBIE peaklMu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

ORHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DuU3MUECKHME CBOWCTBAa OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCIOT. XMMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBa, peakius STepuUKaIuM, PEaKiuu c
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHsTHE
0 TIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEMpeNeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCIIOT, THUAPOKCUKApOOHOBBIX KucHOT. [IpencraBuTenu BBICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie »¢upsl. ['oMonoruueckuit psa, obmas Gopmyna, u3oMepus U HOMEHKIATypa.
®u3nyecKkue U1 XUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHON Cpefie.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIIUX OCTATKU HEMPENEIbHBIX YKUPHBIX
KHUCIIOT. JKUpBI B IPUPOJIE.

MBpbL1a Kak COJTM BBICIIUX KapOOHOBBIX KUCIIOT, KX MOIOIICE JACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIIOKO3a, (PYyKTO3a, rajakTtosa, pubo3a, Ie30KcHpruOo3a.
@dusnyeckue CBOMCTBA M HaxoxacHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJdbJACTMJIHON TIpYII, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxapo3a, MajabTo3a U JakTo3a. BoccraHaBinuBaiolmue u
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['miaponus aucaxapujoB. HaxoxxneHue B mpupoje u
npumeHenue. [lomucaxapunbpl: Kpaxmaji, TJIMKOT€H M 1esuiono3a. CTpoeHre MakKpOMOJIEKYI
KpaxMmaia, TJIMKOT€Ha W ILeJUIroyIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M IEJUTIOJIO3bI.
XUMHYECKUE CBOMCTBA KpaxMmalia: THIPOJIU3, KAUYECTBEHHAs PEaKIUsi C MOJAOM. XHUMHUYECKHUE
CBOWCTBA IIEJUTIONIO3BI: THAPOIIH3, OTydeHHe 3(pHupoB 1eu1oa036l. IloHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIBHBIE METOJbl M3YyYEHHUS BEIIECTB M HMX IMPEBPALIECHUI: PaCTBOPUMOCTH
pa3IMyYHBIX CIUPTOB B BOJAE, B3aUMOJAEWCTBHUE 3TAHOJIA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kajusi (BO3MOXHO HMCIIOJIb30BAaHUE BHIEOMATEPUAIIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anpaeruibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepuna
¢ rugpokcuiom menu(Il), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), BzaumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
9KCHEPUMEHTAIbHBIX 3a/1a4 110 TeMaM «CrnupThl U (eHomb», «KapooHoBble KuCi0ThI. Cl10XKHbIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHu4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
annpaTUuecKue U apoMaTUYeCcKHe; epBUYHbIC, BTOPUYHbIE U TpeTHyHble. CTpOEHUE MOJIEKYI,
obmas (opmyna, u3oMepus, HOMEHKIaTypa U (usnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJKUIMPOBAHUE, B3aHMMOIEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHUIMH — IPEICTaBUTENIb AMUHOB apoMaTnyeckoro pspa. CtpoeHue anwinHa. B3aumHoe
BJIMSIHUE TPYII aTOMOB B MoJjeKyje aHwinHa. OCOOEHHOCTH XMMMYECKMX CBOWCTB aHMJIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [loyuenne aHWIMHA U3 HUTPOOEH30J1a.

AmuHokucnorel. Homenknarypa wu  unszomepus. OrtnenbHble  IPEICTaBUTENN  O-
AMUHOKHCJIOT: IVIMLIHH, anaHuH. Pu3nueckrue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHUYECKUX COEAMHEHUN, peakius IOJUKOHACHCAlUH,
oOpa3oBaHHe NENTHAHOMN CBA3M. buonornyeckoe 3HaueHHe aMHUHOKHCIOT. CUHTE3 U THIPOIIN3
MENTUIOB.

benkn xak mnpuponnsle nonumepsl. [lepBuuHas, BTOopuuyHas W TpPETHYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHbIE pEakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHHs BEIIECTB M HUX IPEBPALLEHUI: PAaCTBOPEHHE
0enKOB B BOJIE, JIeHATypalusl OEKOB MpU HAarpeBaHMU, IIBETHbIE peakIMM Ha OEJKHU, pelIieHue
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHNne OpraHMYECKUX COCTUHEHHI.

BbicokoMo1eKy IsIpHBIE COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COECIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJyeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEpHU3aIIs U MOJUKOHICHCAIIHSL.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIIUJIEH,
MOJIMBUHUJIXJIOPU], MIOJINCTUPOII, MOJIMMETUIIMETAaKpUIIaT, MOJMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalibHBIH  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

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

[Tonmumepsl  cnenuanbHOrO  HazHadeHus  (TediaoH, KeBlap, AIIEKTPONPOBOJSAIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJTUMEpPHI).



DKCIepUMEHTaIbHbIC METOABl M3YYCHHS BEIIECTB M WX MPEBPAIICHUN: 03HAKOMJICHUE C
oOpasliamMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peLIeHUE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 Teme «Pacrno3HaBaHue MIacTMAcC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenne MoseKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €ro COCTaB, HAXOXJICHHUE MOJCKYISIPHOU (POPMYIbI OPTaHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BbEMY) TTPOJIYKTOB PEAKIIMH M/UIH UCXOIHBIX BEIIECTB, YCTAHOBIICHNUE CTPYKTYPHOH (OpMYyIIbI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHMX CBOWCTB WJIM CIIOCOOOB MOJIYYCHHS,
onpeJieJICHUE JOIU BbIX0Ia IPOYKTa PEAKIIUU OT TEOPETUUECKU BO3ZMOMXKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzamus MexnpeaMeTHBIX CBA3EH IMpHU M3yuyeHUU opraHudeckoi xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJB30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TIOHSATHS: SBJICHHWE, HAayYHBIH (aKT, TUIOTE3a, TEOPHs,
3aKOH, aHaJIM3, CUHTE3, Kiaccudukamnms, HAOIIOJICHHE, HU3MEPEHHE, SKCIEPUMEHT, MOJEIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEUIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHME BEIIeCTBa, (PU3MYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHusM, dKocucTema, duocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA TUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OEJKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpadusi: mone3Hble NCKOMaeMble, TOTLIHUBO.

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

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3J€KTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TOJAYPOBHU. ATOMHBIC
opbutanu. Knaccudukauss XUMUYECKUX IJIEMEHTOB (s-, p-, d-, f-anmementsl). Pacnpenenenue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTATISIM. DIEKTPOHHBIE KOH(QUTYpAllUd AaTOMOB DIIEMEHTOB
MEePBOTO—YETBEPTOTO TEPUOJAOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUHU, JJICKTPOHHBIC
KOH(HUTYyparyyl HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucreMa XUMUUYECKUX odnemeHTtoB [I.I.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoanueckoil cHCTEMBI XUMHUUYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyIMIaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.J1. Menaeneesa.

Xumuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3U: KOBAJECHTHAs, UOHHAs, METaJUIMYECKasl.
Mexanu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEITOPHBIA. DHEPTUs
U JuinHa CBA3U. [[oaspHOCTh, HAIIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMOIEKYISIPHBIE B3aUMOACHCTBUS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIMHEHHUM 3JIEMEHTOB BTOPOTO
nepuoa).

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

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBI KPUCTALNTUYECKUX
pemETOK (CTPYKTYp) M CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcruanbie pactBopsl. [IpeacraBienne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBas JOJS BEHIeCTBa B
pacTBope, MOJIsIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHACHIEHHBIE  PaCTBOPHI,
pactBopuMocTb. KpucTaimoruaparsl.

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

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUU MPU XUMUYECKHUX
peakusx. TernoBbie 3QPEeKThl XUMUUECKUX peakuuid. TepMoXuMUYecKue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHbIX (akTopoB. ['oMOreHHBIC
U TeTeporeHHbie peakuuu. Karanus u katanmu3aTopsl.

OOpatumpile u HeoOpaTMMble peakuuu. XUMHUYecKkoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMUSIOUIME HA MOJOKEHHUE XWMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJIeHHE M KOHIIEHTpAIlMU BEIIECTB, y4acTBYIOMMX B peakiuu. [lpunnun Jle
[TaTense.

OnekTponuTnueckas aucconuanus. CunbHble U ciadble  AMeKTpoiuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIOTHAs, HEHUTpalibHasl, 1eno4yHas. BogopoaHsliit
noka3zarens (pH) pactBopa. ['uaponus coneil. Peakiiuum noHHOro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTAaHOBUTENb. IIpomecchl OKHCIEHHMS M BOCCTAHOBJIEHUs. BakHelllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJT 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJIOPOJAa B TPHUCYTCTBUM KaTaln3aTopa, MOJETH KPUCTALIMYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeneleHHe Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yUeHUE BIUSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuomgmueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.U.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Du3nyecKkue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTa/uioB (Ha IpUMEpPE KUCIOpoia, cepbl, hochopa u yriiepoaa).

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

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



Kucnopon, o3oH. JlaGopaTopHble W IPOMBILUIEHHBIE CIOCOOBI MOTYYEHHSI KHCIOPOAA.
®usnyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HA. OKcUAbI U
NEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxcua cepol(IV), oxcun cepui(VI). Cepuucras u cepHas
KACTOTEI U uX coiu. OCOOCHHOCTH CBOMCTB CEepHOM KHCIOTHL. [IpuMmeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxxnenue B mpupojnie, crnocoObl MONy4eHHs, (U3MUYEeCKHe U XHUMHUYECKUE
cBoMcTBAa. AMMHaK, HUTpUIbl. OKCHIBI a30Ta. A30THUCTasi U a30THAasg KUCJIOTHI U HUX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IprMeHeHue a30oTa M €ro coeAMHEHUil. A30THbBIE
ya00peHusl.

®ochop. Haxoxnenwe B mpupoje, crnocoObl moimydeHusi, GU3NYECKUe U XHUMHUYECKUE
cBorictBa. Dochuaer u dochun. Oxcuasr dochopa, dochopHas kuciora u €€ COJH.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yI0OpeHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XUMHYECKHE CBOWMCTBAa MPOCTHIX BelIeCTB, 0Opa3oBaHHbIX yriepomoMm. Oxcupn yriaepoaa(ll),
okcua yriepona(lV), yrompHas kuciota W €€ coiu. AKTUBUPOBAHHBIA YIoJib, aJcopOIus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(IV), kpeMHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHue KpeMHHUS U €ro
coenuHeHuil. CTEKIO0, ero MoJly4eHue, BUAbI CTEKIIA.

[Tonoxxenne metansos B [lepuonnueckoil cucreMe XMMHUYECKUX 371eMEHTOB. Oco0eHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTayuioB. O0mmue Gpusnueckue CBOMCTBa METaIOB.
[TpumeHeHne MeTaioB B ObITY U TexHHKe. CIIJIaBbl METAIJIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUuH MerauioB.  OOmme crnocoObl  MOJTY4EeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIUTYPrus, deKTpomeTautyprus. Ilonarue o koppo3uu
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapaktepuctuka metamioB [A-rpynmsl [lepuoanueckoil cuCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBa, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETMHEHUI.

Ob6mas xapaktepuctuka MetamnoB I[A-rpynmer [leprogudeckoil cUCTEMBI XUMHUYECKUX
AIIEMEHTOB. Maruuii W KajblMid: MoJlydyeHHe, (U3MYECKMe U XHMHUYECKHE CBOMCTBa,
IIPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHHH. KECTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEHHUSI.

AOMUHUI: ToNydyeHue, GU3NYecKue U XMMHUYECKHE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAuHeHuil. AM(pOTepHbIE CBOHCTBA OKCHJA M THUAPOKCHIA ATIOMHUHMS,
TUAPOKCOKOMIIIEKCHI aJTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB NoOouHbIXx mnoarpynn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

®uznyeckue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHU. OKCUIbl U THIPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel U OUXpPOMATHI, UX OKUCIUTEIHHBIC CBOWCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHui. Baxueiimme
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kanus,
€r0 OKHMCIINTENNbHbBIE CBONCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnl. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe KeJe3a U €ro CIJIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MeIU U €€ coequHeHuil. [lonydenre u npumMeHeHne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJIbl HW3y4Y€HHUs BEUIECTB M WX NPEBPAILCHUI: H3yYeHUE
0o0pa310B HEMETAJJIOB, TopeHue cepsl, gocdopa, ’xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aMMOJECHCTBHUE ILIEJIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHUANIOB), B3AUMOJICUCTBUE IIUHKA U
’Kese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCUJIOB aJIOMHHUS U LIMHKA C
pacTBOpaMM KUCIOT M IIEJIOYEH, pelieHue SKCIIEPUMEHTANBHBIX 3aJa4 o TeMaM «['ajmoreHsn»,
«Cepa u e€ coenuHEHHs», «A30T U Gochop 1 UX COSTUHEHUS», «MeTauIbl TIaBHBIX TOATPYII,
«MeTtaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAaHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccieAoBaHus. HayuHble TPUHIUIIBI
OpraHu3aIMil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BellecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMbliiiieHHbIe
CIocoObI MOJTYYSHHS] METANIOB M CIUIABOB. XMUMHYECKOE 3arps3HEHHE OKpYXKalollel cpelbl u
€ro nocyiencTBus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpezicTBa. [IpaBuia wucmosib30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Pollb XUMUK B pa3BUTUU MEIUIUHBI.

XYMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIe 100aBKU. Ponb Xxumun B obecriedyeHnu
MIUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B TOBCEIHEBHOMN )KU3HHU.

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

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

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

Pacuérnbie 3amaun.

PacuéTter: Maccel BemiecTBa win 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CITU OJHO W3 BEIIECTB WMEET NpUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CI OJHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMM BEIECTBA B PACTBOpPE, JOJM BBIXOJIa TMPOJIYKTAa PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexpeamMeTHbIE CBSI3H.

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



OO0me ecTeCTBEHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIM (DaKT, THUIOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTHYECKUM YPOBEHB, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIMHHIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboIu3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPBI, YIIEBOABI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIUIEHHOCTh, METAJUTYPTHUs, CTPOUTEIbHbIE MaTEpUabl,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, FJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIMA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBHM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUsS MpeAMeTa «XHUMHUsS» Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHUs
BBIJIETICHBI CJIETYIOIINE COCTABISIONINE: OCO3HAHUE O0YUaIOIIMMHUCS POCCUMCKON Tpa)IaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTUIO, CAMOCTOSITEIIBHOCTH M CAMOOIPENEIIECHHUIO;
HaJIMYUe MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJCTBOBATbCS TPUHSATHIMA B OOIIECTBE MpaBWJIAMH W HOPMAMH TIOBEICHUS; HaJIH4ne
MPaBOCO3HAHUS, YKOJIOTHYECKON KYJIBTYPBI; CIIOCOOHOCTh CTABUThH LIEJIM U CTPOUTH KU3HECHHbBIC
IIJIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTBITAa TTO3HABATEILHON U MPAKTUYECKON ACSATEIHPHOCTH 00YHAIOIIMXCS B IIPOIIECCE pPeallh3alluu
00pa3oBaTenbHON AESTEIBHOCTH.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKOM JNesATeNbHOCTH 00yUYaIOMXCs B MPOIecce peann3aun
00pa3oBaTenbHON JeSTEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaaaHCcKOro BOCIUTAHMS:

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

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

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKHUX YKCIIEPUMEHTOB;

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

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

LEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIHI0 OTEUYECTBEHHOM
XHUMUU;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M TMPAKTHYECKOTO MPUIIOKCHHS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pPe3ylbTaT HIJIUTEIbHBIX HAONIOACHUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpECa M TI03HABATEIBPHBIX MOTHBOB B TMIOJYyYEHHU U TIOCIEAYIOIIEM aHalln3e
nH(pOpMAIUK 0 MEPETOBBIX JOCTIKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CIIOCOOHOCTH  OIIGHMBAaTh CUTYaIldd, CBSI3aHHBIE C XWUMHUYECKHUMH SBJICHHSMH, U
MPUHUMATh OCO3HAHHBIC PEIIEHUS, OPHUECHTHPYICh HAa MOPATBbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

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

4) popMupoBaHUS KYJIbTYPbI 310POBbS:

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



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

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

OCO3HAHUSA TOCJICACTBUN W HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJICHHUS aIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIICI0BATEIbCKOM JICSITEIIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIBHON
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pasNuyHOro poja, B TOM YHCIIe Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaTaM TPYI0BOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyiieil mpodeccun U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH O0IIIeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

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

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

OCO3HAHUA HEOOXOJAMMOCTH MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpPEI OKPYKaoIlled MPUPOIHON cpene,
YMEHUS MPOTHO3UPOBATh HEOJATOMPUSTHBIE SKOJOTUYECKUE TOCIEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

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

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSL HAyKu U
00IIECTBEHHON PAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoHaTBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaroIIeM
MHpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHH JJISI COBPEMEHHOW IMBHIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH III00ATBHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00ecTeueHnH yCIOBUN YCTICITHOTO TPYJa U SKOJIOTHYECKA KOM(OPTHOM KU3HHA KAKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUSl CYIIHOCTH METOJOB IO3HaHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOydaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOMIET0 MHUpa M MPOHCXOIIIINX B HEM H3MCHEHHIA,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO MCIIOJIh30BATh XMMUYECKHE 3HAHUS ISl PEHICHHS TIpo0iIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS NMPOTrpaMMbl MO XMMHMM Ha YPOBHE CPEIHEr0
o0111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHUs OOYYAIOIIUXCS MEXAUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAKAIOIIHME LIEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U crienn(UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4YHbIH (aKT, IPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHbIE  yueOHble  JAedCTBUS  (TMO3HABaTeldbHblE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GopMHUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00yYaronXcs;

CHOCOOHOCTh  OOYYarOLIUXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcCallbHble y4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMU.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUSA

1) 6a3oBble JJOorMYecKHUE AeHCTBUS:

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

ONpeNeNsATh LENU JEATeTbHOCTH, 3aJlaBasl MmapamMeTpbl U KPUTEPUM HUX JAOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBbHOCTHU C ITOCTABJICHHBIMHU LCIIAMU;

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHH M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE OHSITHS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITACCH(PUKAIIMK BEIIECCTB M XUMHUECKUX PEAKIIH;

yCTaHaBIUBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTY N3Yy4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIAYKTHBHBIEC, JAE€AyKTHUBHBIE, IO AaHAJOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIECCE MO3HAHUS HCIOJb3yeMble B XHMHU CHMBOJIMUECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — @pU pElIeHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a]ay, IPUMEHSATh HAa3BaHHbIE MOJEIbHBIE MPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

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

dopMynupoBaTh LT U 33aJaud  HCCIEIOBAHUA, KCIIOJIB30BAaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHUA M IIPOBEICHUS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOAETaHHOM
pabore;

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

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMALUU (HAYYHO-TIOMYJISIpHAS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpenCcTaBICHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

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

npuoOpeTaTh ONBIT MCIOIb30BaHUA MH(POPMALUOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPaTh ONTUMANbHYIO (hOpMY IpenCcTaBiIeHUs] UHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMalueil: MPUMEHATh MEXIpeIMeTHble ((pU3NYecKue M MaTeMaTH4YecKHe) 3HaKu H
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TMAJIOTa /WU JUCKYCCHH,
BBICKA3bIBaTh UCH, (OPMYIMPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHFHO BBIMIOJTHEHUS
MpeAJIOKEHHOM 3a1a4u;

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



PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

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

OCYILIECTBIIATH CAMOKOHTPOJIb AEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHUU Ha YriIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEero oOLero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUS» HaydHbIE€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpPETALUH U
IpeoOpa3OBaHNI0 3HAHUM, BUJIbI EATEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS M NPUMEHEHUIO
3HAHUM B PA3JIMUHBIX YYEOHBIX CUTYalUsX, a TaKXKe B PEAIbHbIX >KU3HEHHBIX CUTYaIMsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHHU NPEAMETHBIE PE3YJIbTAThl IIPEICTABICHBI 110
roJilaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHHUI: O MECTE€ M 3HAYEHHH OPraHWYeCKOW XHMHH B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECIICUCHUH YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA B
peltieHun MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M THUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEIWIIMHBI, CO3JaHHMH HOBBIX MaTEpHalOB, HOBBIX MCTOYHHUKOB JHEPIHH, B OOECIEUECHUU
paIoHaIBHOTO TPUPOJIONIONF30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YyeJloBeKa, a TakKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOMOJATrarolIne
MOHITUS — XUMHUYECKHI DIEMEHT, aToM, SAPO M DIIEKTPOHHAs 00oJouYka aroma, s-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPUAM3AIUs aTOMHBIX
opOuTaned, HMOH, MOJIEKYJla, BaJEHTHOCTb, AJIEKTPOOTPHUIATENBHOCTb, CTENEHb OKHCIIECHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJISPHBIA OO0BEM, YIJIEPOIHBIA CKEIeT,
GbyHKIIMOHAIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHAs (TeoMETpHYecKas, OINTHYeCcKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOAEpKAIINE
OpraHUYECKUE COEJAMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHbBIE
COEIMHEHUS; TEOpUH, 3aKOoHbI (mepuoaudeckuid 3akoH . M. MeHneneeBa, Teopusi CTpOCHUS
opranndeckux BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHMSI MAacChl BEIIECTB, 3aKOH
COXpaHEHMsSI U TIPEBpAllCHHs] DSHEPTUM NPU XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEXKAllUe B OCHOBE MOHHUMAaHUs
OPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKHUX SIBIIGHUM; TMPEICTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKUUH, TEPMOJUHAMHUYECKMX UM KHHETHYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB M TPYII aTOMOB B MoJieKylaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dbakronorundeckue cBeqeHUS O CBONCTBAX,



COCTaBe, MOJYYECHUH U 0€30MaCHOM MCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIMX HAYYHBIX MPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOA, TIepepaboTKu HedTn);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIIATh XapaKTEpHbIE IPU3HAKY MMOHATUH, yCTaHABIUBATb
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MIOHATHUS IIPH OIIMCAHUH COCTABA, CTPOCHUS U
CBOICTB OPraHUYECKUX COCIUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHYECKYK0 CUMBOJIMKY JUIsl COCTABJICHHS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJATh ypPaBHEHUS XHMMHUYECKHX pEaKkUMid M  pacKpplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUN IOCPEJICTBOM  COCTABJIEHUS  AJIEKTPOHHOI'O
OanmaHca 3TMX peakuUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBJICHUS HX IOJHBIX U
COKpAIIEHHBIX MOHHBIX YPaBHEHUII;

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

c(OpPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh IPUHAAIC)KHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPENeNEHHOMY KJIacCy/TpyIiie COeAUHEHNH, 1aBaTh UM
Ha3BaHUs 1o cucremarnyeckol HomeHknatype (IUPAC) u npuBoauTh TpuUBUAIbHBIE Ha3BaHUS
JUISL  OT/AEIBHBIX TPEJCTaBUTENEH OpPraHWYECKUX BELIECTB (STWJIEH, AaleTHIEH, TOIyoll,
[JIMLIEPUH, STWICHIJUKOIb, (QeHos, (OopMalbIeruj, AaneTalabJerusl, aueToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHUCJIOTa, CTE€apUHOBas, OJEHMHOBAas, NAJIbMUTHHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHMH, MaJIbT03a, GPYKTO3a, AHWIIUH, TUBUHUJII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHHS ONPEAENATh BHUJA XHMHUYECKOM CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M NOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHMYECKUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PA3INYHbIX KJIACCOB OPTraHNYECKUX BEIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AIbJIETH/IOB, KETOHOB, KApOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOETMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJHCAXapUI0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMM COOTBETCTBYIOIIUX
XUMHUYECKHX PEAKIHH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh yMEHHUS TOATBEPXKAATh Ha KOHKPETHBIX NIpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHUH OT KpaTHOCTH M THUIA
KOBQJICHTHOH CBSI3H (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOUYHUKH YTIEBOJOPOAHOIO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro MnepepadOTKH M MPAKTUYECKOE NPUMEHEHUE
IPOJYKTOB NEpepadOTKH;

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

cOPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh OCHOBHBIE  ONEpAIlMM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalIM3 WU CHHTE3, CpaBHEHHE, O00OOIEHHE, CHUCTEMaTH3alluiO, BBISBIICHHE
IIPUYUHHO-CJICICTBEHHBIX CBA3EH — I U3y4EHUS CBOMCTB BEILECTB U XUMUYECKUX PEaKLUN;



Cc(OPMHPOBAHHOCTb YMEHU: BBIABIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATHIMU U
OpPEICTAaBICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEJAMETOB s Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 110
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMUYECKMM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO0 HAXOXKACHUIO XUMHYECKOH (OpMyIbl BELIECTBA 110 U3BECTHBIM MAacCCOBBIM JI0JIIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHH: POTHO3UPOBATH, aHAIU3UPOBATh U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0€30IaCHOCTH MOCHIEACTBUS OBITOBOM M IPOU3BOACTBEHHOW J€SATEIHLHOCTH
YeJI0BEKa, CBA3AHHOM C mepepadOTKOI BeIIeCTB, HCIOIb30BaTh IOJYYEHHbIE 3HAHUS Ui
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCHEPUMEHT (IIOJTY4YE€HUE U U3YYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelleHne OHKCIEepPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOmoieHreM TpaBwil  Oe30macHOro  oOpamieHuss ¢ BEmeCTBaMH M JIa0OPaTOPHBIM
o0opynoBanueM, (opMyIUpoBaTh I€NIb HMCCIEIOBAHUA, MPEICTAaBIATh B pa3inyHON (opme
pE3yJIbTaThl KCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOnrofaTh IMpaBWila AKOJIOTUYECKH I1€JIeCO00pa3HOro MOBENEHUs B OBITY M TPYIAOBOMH
JEATEIIBHOCTH B ILIEJIAX COXPAHEHUS CBOErO 370pOBbs, OKPYXKaroUleW NPUPOJHON cpenbl U
JOCTHXKEHUS €€ yCTONYMBOIO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO JAEWCTBUS Ha JKUBbIE OpraHU3Mbl ONpEeEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIci mmoka3areis [1/1K;

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

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATh IIEJCHANPABICHHBIA TMOUCK XHUMHYECKOU
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUUYECKH aHAJIU3UPOBATh XHMHUYECKYIO
uHpOopMalrio, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBHH C MOCTABJICHHOW y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOmas W HeOpraHudecKas XUMHs»
OTpaXKaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEIICHUHU MPOOJIEM IKOJOTHUECKOM,
HHEPreTUYECKOM M THIIEBOW O€30MacHOCTH, B PA3BUTHHM MEAWIMUHBI, CO3JAaHUU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOONOIb30BAHUSA, B JOPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKH 0OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPHUPOIHOM Cpene;

BJIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATarollue
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbl, JJIEKTPOHHAs: 000JI0UKa aToMa, S-



, p-, d-aromMHBIC OpOWTAIM, OCHOBHOE M BO30YXXIEHHOE COCTOSHUS aToMa, THOpUIU3AIHS
aTOMHBIX OpOWTaliel, HMOH, MOJEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIECHb
OKHUCIICHHS, XUMHMYECKas CBs3b (KOBAJEHTHAas, MWOHHAs, MeETaJNIMYecKas, BOJOPOJIHAsA),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKUUs, PACTBOP, SJIEKTPOJIMUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMALUsA, CTENEeHb JOUCCOLMAlMU, BOJOPOJHBIM  IOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOWH 3PPEKT XMMUYECKON peaKiiy, CKOPOCTh XUMUYECKOH
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (T€OpUsl DIIEKTPOJUTHYECKOMN
aucconmanuu, nepuogudyeckuid 3akoH (.M. MenneneeBa, 3aKOH COXpAaHEHMsI MacChl BEILECTB,
3aKOH COXPAHEHMS M IMPEBPAIICHUS HEPIrUy IPH XMMHUYECKHX PEAKUHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIME B OCHOBE IOHMMAHHUS NPUYMHHOCTU M CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHUM; COBPEMEHHBIEC MPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM UM HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMHYECKMX pEeaKklUUi, TEPMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
IPOTEKaHHs, O XHMMHUYECKOM paBHOBECHUH, pacTBOpax U  JIUCHEPCHBIX  CHCTEMAX;
dakTosornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOH MAEATEIhbHOCTH YelOBEKa,
O0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTO ITPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTEpHbIE MPU3HAKU OHATUN, yCTaHABINBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHCAHUM HEOPTaHUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMHUYECKYIO CHMBOJHUKY JUIsl COCTABJICHUS
dbopMyn BEIIECTB U YypPaBHEHUM XHUMUYECKUX PEAKIHUI, CHUCTEMaTHMYECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHbIe HA3BaHUSI OTAEIHHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BHJ XUMHUYECKOW CBS3M (KOBaJIEHTHAs, MOHHAs, METaJuInyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBICHATh 3aBUCUMOCTh CBOWCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIHA
MeXaHU3Mbl 00pa30BaHUs KOBAJIECHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAaCCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBy, XMMHYECKHE PEAKIMHU IO Pa3IW4YHbIM IpHU3HAKaM (YHMCIy U COCTaBYy pearupyrommx
BEIIECTB, TEIUIOBOMY 3(deKTy peaknuu, HW3MEHEHHMIO CTEleHEeW OKHUCIECHHS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalll3aTopa U JPYrHe); CaMOCTOSITENIbHO BbIOMpAaThb OCHOBAHUS M
KpUTEPUU JJIs KJIacCU(PUKALUN N3Y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHUSI pacKpblBaTh CMBICH THepuoguueckoro 3akonHa JI. MW.
MenneneeBa W JIEMOHCTPUPOBAaTH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHUYECKHX DJJIEMEHTOB IepBoro—ueTBéproro nepuonos Ilepmommueckoin cucremst JI.U.
MenpeneeBa, UCIONB3Yys MOHATHS «IHEPIETUUECKUE YPOBHMY», «IHEPIEeTHUUECKUE TOLYyPOBHU,
«s-, p-, d-aroMHBIE OpOWTAIN», «OCHOBHOEC M BO30YXIEHHOE HSHEPTETHUYECKHUE COCTOSHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEMHEHMH 10 nepuojaM u rpynmam Ilepuoanueckoit cucremsl . 1. MeHnneneeBa, BAJICHTHbIE
BO3MOXKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS MX 3JIEKTPOHHBIX 000JI0YEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEpPU30BaTh (OMUCHIBATh) OOIMHME XUMHYECKHUE
CBOICTBa BEIIECTB PA3IUYHBIX KJIACCOB, NOJITBEP)KIATh CYLIECTBOBAHME IEHETUYECKOW CBS3U
MEXy HEOPTraHUUECKUMU BEIIECTBAMHU C MIOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPECTBOM COCTABICHHS JICKTPOHHOTO OajlaHca 3THX PEaKIHii; peakiuii HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c()OPMUPOBAHHOCTh yMEHHS OOBICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ y4y€TOM MX DHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUs CKOpPOCTU
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHYECKOT0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuuiun Jle HlaTtense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepHU30BaTb XMMHUECKHUE PEAKIINH, JIEKaAIIIE B OCHOBE
MPOMBIIIUICHHOTO TOJYyYEHUs CEepPHOM KHUCIOThI, aMMHaKa, OOIIMEe Hay4YHbIC MPUHIIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IeCOO00Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TI0JIb3a;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAy4YHOIr'O MO3HAHUS SIBJICHUI
OpUpoAbsl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
DKCMIEPUMEHTAIbHOM HCCIEAOBAHUM BEIIECTB M JUIsi OOBSCHEHUS XUMHYECKHX SIBJICHUU,
HUMEIOLINX MECTO B MIPUPOJIE, IPAKTUUECKOH 1€ATEIbHOCTH Y€JIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISTH B3AUMOCBSI3b XUMUYECKUX 3HAHUHN C TTOHSATUSIMU U
MPEJCTaBICHUSIMA JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB Mg 0OojJee OCO3HAHHOTO
MOHUMaHUS MaTepUaIbHOIO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEI[ECTBA, MACCE WM 00BEMY OJTHOTO M3 YYAaCTBYIOIINX B PEAKIIUU
BEIIIECTB; TEIUIOBOTO 3(peKTa peakiuu; 3HaYeHUs BOJOPOIHOTO TOKa3aTels paCTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAINM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PeaKiuu, €CIM OJHO U3 MCXOJHBIX BEUIECTB JIaHO B BHUJE PacTBOpa C OMpPENeIEHHON
MAacCOBOM J10JIed pacTBOPEHHOTO BEUIECTBA WM JaHO B W30BITKE (MMEET MpPUMECH); TOIU
BBIXO/Ia MTPOJIYKTa PeaKkiuu; 00BEMHBIX OTHOIIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CAaMOCTOATEILHO TJIAHUPOBATh U MPOBOJUTH XUMHUYECKHUN
HKCIIEPUMEHT (MIPOBE/IEHUE peaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBI HHINKATOPOB,
W3YYCHHUE BIUSHUS PAa3NUYHBIX (AaKTOPOB Ha CKOPOCTh XMMHUYECKOM peaklnu, pelieHue
AKCIIEPUMEHTAJIbHBIX 3a/a4 1o TeMaMm «Metamib» U «HemeTamasl») ¢ coOmoaeHneM MpaBUil
Oe3omacHOro oOpalieHus C BellecTBaMHM U J1a00opaTOpHbIM 000pyaOBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTaBIATh B pa3iuyHoW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLICHUBAThH UX JOCTOBEPHOCTD;

c(hopMUPOBAHHOCTh YMEHHIA: COOIIOAThH MpaBUjIa TOJb30BAHUS XUMUYECKON MOCY0N 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMU
M0 BBHIMOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, AKOJOTMUYECKU IEeIeCO00pa3HOTO
MOBEJICHUS B OBITY W TPYIOBOM JEATEIHHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBbS,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAThH



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OINPEACIEHHBIX HEOPraHWYECKHX
BEILIECTB, TOHMMAas cMbIca nokazarens [IJIK;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uHGopMmanuu, VHTepHET U [pyrue), KPUTHUECKH aHAIU3UPOBATH XHUMHUYECKYIO
uHpopMalunio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  IHpakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 8
bytneposa
Uroro no pazueny 8
Pasznea 2. YrieBoaopoabl
)1 [IpenenbHble yriIeBOAOPOIbI — aJIKaHBI, 5
LUKJIOAJIKAHbI
59 HenpenenbHble yriieBOgOPOIbL: AJIKEHBI, 14 |
AJKaJUEHBbI, aJIKUHBI
23 Apomarndeckue yriieBo10po/ibl (apeHbl) 8
54 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4
nepepaboTka
2.5 l"anioreHnpon3BOAHBIE YTIEBOAOPOIOB 4 1
Uroro no pazgeny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Cruptel. Oenon 11 1
39 KapOoHUIIbHBIE COETMHEHUS: AbJICTUIBI U 21 1

KCTOHBI. Kap6OHOBBIC KUCTIOTEL. CIOXKHEIS




s¢upsl. XKupsr

33 VrieBoanl 9

Hroro no pazneny 41

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 ‘ AmuHbl. AMUHOKHCIIOTHL. benku 12
Uroro no pazgeny 12
Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

5.1 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6
Hroro no pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 1 |
' BEIIECTB
1.3 XUMHUYECKUE Peakiuu 19 1 3
Hroro no pazgeny 39
Pa3nes 2. Heoprannyeckasi Xumust
2.1 Hewmeramibl 31 1
2.2 Metannst 23 1 2
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9
' YKU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne n/m Tema ypoka Kon- | KonTpoabnas K3C 0P
BO padora/
yacoB | IIpakTuyeckas
padoTa

[Ipenmer 1 3HaUYeHNE OPraHUYECKON
XUMUHU, IIPEJICTABIEHUE O MHOT000pa3uu
OpPraHUYECKUX COCAMHEHUN

29 MpeameT opraHmnyeckon xumum TCOC A M
bytiepoBsa - nonck AHaekca no snaeo (yandex.ru)

DJEeKTPOHHOE CTPOCHUE aTOMa yriiepoa
(ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS).
BajneHTHBIC BO3MOKHOCTH aTOMa yriepoJia

https://www.youtube.com/watch?v=UVNVQCooDC

XuMuueckas CBsI3b B OPraHUYECKUX
coeIMHEeHHIX. MexaHu3Mbl 00pa30BaHMs
KOBJICHTHOM CBSI3U, CIIOCOOBI pa3pbiBa
CBsI3EH

https://www.youtube.com/watch?v=A2YQRYLivpw

Teopust cTpoeHU OPraHUuYECKUX
coequHenuit A. M. byrneposa

Teopua cTpoeHUs opraHMYeckux coeanHeHmnn A.M.
bytneposa | Xumma 10 knacc #2 | MHbOYPOK - mouc
AHaekca no Buaeo (yandex.ru)

Buasl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (}eKThl B MOJIEKYJIaX OPraHUYEeCKIX
COEMHEHHI

https://www.youtube.com/watch?v=4CTBvtPyYaM

[IpencraBnenue o knaccuukanuu u
cucremarnyeckas HomeHnkiarypa (IUPAC)
OpPraHMYECKUX BEILECTB

KnaccuoumKkauma opraHnMyeckux coeamHeHnimn. XMmus
10 knacc - nouck Axnaekca no smuaeo (yandex.ru)

Knaccudukanus peakiuii B opraHn4eckoi
XUMHAN

https://www.youtube.com/watch?v=EnpwP7e50 k

CI/ICTCMaTI/I3aI_[I/I}I u O606H.I€HI/IC 3HAHUH 110
TEMEC

ATKaHBI: TOMOJIOTHYECKHH psifl, 001mas
dhopmyna, HOMEHKIATypa U U30MEpHs,
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYJI

AnKaHbl. CTpoeHMe MOIEKYN, HOMEHKANATYPA,
dur3mMyeckme ceoiicTBa. BuaeoypoK no xummu 10 Ki:
- nouck AHaekca no snaeo (yandex.ru)



https://yandex.ru/video/preview/5334168296999291429
https://yandex.ru/video/preview/5334168296999291429
https://www.youtube.com/watch?v=UVNVQCooDC4
https://www.youtube.com/watch?v=A2YQRYLivpw
https://yandex.ru/video/preview/3285394579335923514
https://yandex.ru/video/preview/3285394579335923514
https://yandex.ru/video/preview/3285394579335923514
https://www.youtube.com/watch?v=4CTBvtPyYaM
https://yandex.ru/video/preview/5364132973247379322
https://yandex.ru/video/preview/5364132973247379322
https://www.youtube.com/watch?v=EnpwP7e50_k
https://yandex.ru/video/preview/4291815155024095056
https://yandex.ru/video/preview/4291815155024095056
https://yandex.ru/video/preview/4291815155024095056

dusnueckre U XUMUYECKHIE CBOMCTBA

https://www.youtube.com/watch?v=vvVkbTNTQYA

10
AJIKaHOB
Haxoiene aikaros B npupoze. https://www.youtube.com/watch?v=bGkafXoHr6Y
11 CriocoObl osTy4eHHs U IPUMEHEHNE
AJIKaHOB
[uknoankansl: oomast popmyna,
12 HOMEHKJIaTypa U U30Mepus, ovco6eHHO0TI/I https://www.youtube.com/watch?v=1VIEV _ vtOc
CTPOEHHUS U XUMUYECKUX CBOMCTB,
CroCcOObI MOJYYEHHS ¥ IPUMEHEHHE
Pemenne pacu€THbIX 3a1a4 Ha
orpeeNieHue MOJICKYIIpHOU (HOpMYIIbI
13 OPTraHUYECKOTr0 BEMIECTBA IT0 MACCOBBIM https://www.youtube.com/watch?v=3dnRw4jUdEE
JIOJISIM aTOMOB 3JIEMEHTOB, BXOASAIUX B €r0
coctaB. Cucremarnzanus 1 00001eHIEe
3HaHUI MO TeMe
AJIKEHBI: TOMOJIOTUYECKUN P, 0O1Iast AnkeHbl. Tomonornyecknin pag ankeHos | Xumua 1
dbopMyIa, HOMEHKIIATypa, SJEKTPOHHOE U knacc #10 | MHbOYpPOK - nounck AHAeKca no BMAeo
14 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI. (yandex.ru)
CrTpyKTypHas U LUC-TPaHC-U30MEPUs
AJIKEHOB
15 dusnyecKkre 1 XUMHYECKHUE CBOWCTBA https://www.youtube.com/watch?v=4ali1GHT9S
ankeHoB. [IpaBuino MapkoBHHKOBa
16 CriocoObl osTyyeHHs U IpUMEHEHNE https://www.youtube.com/watch?v=C4sC7JSmY >
AJIKEHOB
[TpakTrueckas padota Ne 1 mo teme IIp1 MonyyeHwe sTUAEHA - NOWCK AHAEKCA NO BUAEO
17 "IlosrydeHne aTUIIEHA U U3yYEHHUE €T0 (yandex.ru)
CBOMCTB"
Pemrenne pac4€THbIX 3aa4 HA https://www.youtube.com/watch?v=3dnRw4jUdEE
18 orpezieNieHue MOJIEKYIIpHON (HOpMyIIbI
OpPraHUYEeCKOI0 BELECTBA
AJKanueHsr: COTPSKEHHBIE, Ankaguensbl. Tunbl ankagmneHos | Xumusa 10 knacc #1
19 HM30JIUPOBAHHbBIE, KYMYIUPOBAHHBIE. NHboypok - nonck AHaekca no Buaeo (yandex.ru)
Oco0eHHOCTH AJIEKTPOHHOTO CTPOESHHUSI
20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX https://www.youtube.com/watch?v=0ZY-Fj -MY



https://www.youtube.com/watch?v=vvVkbTNTQyA
https://www.youtube.com/watch?v=bGkafXoHr6Y
https://www.youtube.com/watch?v=1VIEV__vt0c
https://www.youtube.com/watch?v=3dnRw4jUdEE
https://yandex.ru/video/preview/2494983250144477269
https://yandex.ru/video/preview/2494983250144477269
https://yandex.ru/video/preview/2494983250144477269
https://www.youtube.com/watch?v=4a1j1GHT95c
https://www.youtube.com/watch?v=C4sC7JSmYXk
https://yandex.ru/video/preview/3188914492499246450
https://yandex.ru/video/preview/3188914492499246450
https://www.youtube.com/watch?v=3dnRw4jUdEE
https://yandex.ru/video/preview/4355067159037990452
https://yandex.ru/video/preview/4355067159037990452
https://www.youtube.com/watch?v=QZY-Fj_-MYo

IIUEHOB

CriocoObl osTy4eHHs 1 IPUMEHEHNE

https://www.youtube.com/watch?v=1NHSsUkbD(

21
QJIKaINCHOB
AJIKUHBI: TOMOJIOTHYECKHUI pan, oO1as AJIKMHbI, FOMOJIOTUYECKUIM pAa anknuHoB | Xummsa 1
27 dhopmyna, HOMEHKIATypa, JJIEKTPOHHOE U knacc #16 | MHbOypoK - nonck AHAekca No BMAeO
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJL, (yandex.ru)
¢bu3nyeckue CBONCTBA
23 XUMIUECKIE CBONCTRA ANKIHOB https://www.voutube.com/watch?v=Y W-ax0abkv
24 KaueCTBEHHbIE PEAKIIHH HA TPOMHYIO CBS3b https://www.youtube.com/watch?v=NEAal.4duak
75 CriocoObl MosTyuyeHus: ¥ IPUMEHEHUE https://www.youtube.com/watch?v=0c5P39jRWg
QJIKUHOB
26 Pemenne 3au11aq: pacy€Thl 10 YPaBHEHUIO https://www.youtube.com/watch?v=Jv4SaEir w"
XMMHYECKON peaKIu
27 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
TeMe
ApeHBbl: TOMOJIOTHYECKUH psifl, o011as ApeHbl. CTpoeHve 6eH301a. - NOMCK AAHAeKca No BUA
¢dopmyra, HOMEHKIAaTypa. DIEKTPOHHOE U (yandex.ru)
28 IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
OeH30I1a ¥ ToJIyou1a, UX (pU3UUECKue
CBOMCTBA
29 XHMMHYECKUE CBOMCTBA aPEHOB: PEAKIUU https://www.youtube.com/watch?v=wHbHpgUSK’
3aMEILCHUs
XHMMHYECKUE CBOMCTBA aPEHOB: PEAKIUU https://www.youtube.com/watch?v=tNQIstG11J1
30 [IPUCOECIUHEHNS, OKUCIIEHUE TOMOJIOTOB
OeH3ou1a
31 OcoO6eHHOCTH XUMHUYECKUX CBOMCTB https://www.youtube.com/watch?v=tNQIstG11J1
CTUpOJIa
Pemrenne pac4€THbIX 3aa4 HA BbiBoa, dopmy /bl OpraHM4ECKOro BeLLeCTBa no
32 orpezieNieHue MOJIEKYIIpHOU (HopMyIIbI YPaBHEHWIO XMMUYECKOM peakLMm - NOUCK AHAeKca |
OpPraHuYeCcKOro BELIECTBA Bnaeo (yandex.ru)
33 CriocoObl MosTydeHus: ¥ IpUMEHEeHUe https://www.youtube.com/watch?v=a0_Lmx5Eg(

apeHOB



https://www.youtube.com/watch?v=1NHSsUkbDGI
https://yandex.ru/video/preview/16516857496104826673
https://yandex.ru/video/preview/16516857496104826673
https://yandex.ru/video/preview/16516857496104826673
https://www.youtube.com/watch?v=YW-ax0abkvk
https://www.youtube.com/watch?v=NEAaL4duaFE
https://www.youtube.com/watch?v=oc5P39jRWgE
https://www.youtube.com/watch?v=Jv4SaEir_wY
https://yandex.ru/video/preview/14758629992200955691
https://yandex.ru/video/preview/14758629992200955691
https://www.youtube.com/watch?v=wHbHpgU5kXc
https://www.youtube.com/watch?v=tNQlstG11JE
https://www.youtube.com/watch?v=tNQlstG11JE
https://yandex.ru/video/preview/3850937105949480801
https://yandex.ru/video/preview/3850937105949480801
https://yandex.ru/video/preview/3850937105949480801
https://www.youtube.com/watch?v=aO_Lmx5EgGo

34

I'enernueckas cBA3b MCXKIY pa3IndYHbIMU
KjlacCaMu yrjicBoagopo10B

https://www.youtube.com/watch?v=18GKghHjex

35

PacuéTel 10 ypaBHEHUSM XHUMUYECKUX
peakuii. Cuctemaruzanms 1 00001eHNE
3HAHUM 110 TEME

https://www.youtube.com/watch?v=Jv4SaEir w

36

[Tpuponnsiii ra3. [lonytHsle HeTAHBIC
rassl

Xumwmsa. MpupoaHblie UICTOYHUKK YI1€BOA0P0A0B -
nouck AxHaekca no snaeo (yandex.ru)

37

KameHHbIi1 yroip 1 IpOLyKThl €ro
nepepadoTKu

https://www.youtube.com/watch?v=dFé6tcqV1Zb:

38

HedTb u ciocoOb1 €€ epepaboTKy.
[TpuMeHeHHe IPOIYKTOB NIepepadOTKU
HepTH

https://www.voutube.com/watch?v=AZITS3 QOr

39

I'eneTnyeckas cBs3b MCXKAY pa3IMIHbIMU
Kj1acCaMu yrijicBoaopoJ10B

https://www.youtube.com/watch?v=18GKghHjex

40

["anorenonpon3BoAHbBIE YIIIEBOAOPOIOB:
ANEKTPOHHOE CTPOEHHE; pEeaKLUu
3aMEeLIEHUs rajoreHa

https://www.voutube.com/watch?v=BUKxIRxXTP

41

JeiicTBue menoyei Ha
rajoreHnpou3BoIHbIE. B3anmoneiicteue
JIUTAJIOTEHAJIKAHOB C MAarHUEM U IIUHKOM

https://www.youtube.com/watch?v=bjdWhCnv2I

42

Cucrematusanusa 1 0000IIIeHNE 3HAHUH 11O
pazneny "YrieBogopoas!"

43

KonTponbnas padota 1 no teme
"Yranesonopoas!”

Kp1

44

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psil, oOriast popmyna,
CTPOEHHE MOJIEKYJI, H30MEpHs,
HOMEHKJIaTypa, Kiaccupuraus,
(bu3YecKue CBONCTBRA

MpeaenbHble 0AHOATOMHbIE CNUPTbI CTPOEHME,
HomeHKnaTypa | Xumua 10 knacc #23 | MHboypok
nouck AHaekca no suaeo (yandex.ru)

45

XHWMHUYECKHE CBOMCTBA MMpEACIIbHBIX
OAHOATOMHBIX CITMPTOB

https://www.youtube.com/watch?v=Liixrroalv4

46

CrniocoObl mosTyyeHHs 1 IpUMEHEHUE
OJTHOATOMHBIX CITHPTOB

https://www.youtube.com/watch?v=gmKAvy6P78F

47

[IpocTeie 3¢upbl: HOMEHKIATYpa U

https://www.youtube.com/watch?v=9 7TWATNSII



https://www.youtube.com/watch?v=18GKghHjex8
https://www.youtube.com/watch?v=Jv4SaEir_wY
https://yandex.ru/video/preview/1264000760154443743
https://yandex.ru/video/preview/1264000760154443743
https://www.youtube.com/watch?v=dF6tcqVlZb4
https://www.youtube.com/watch?v=AZITS3_QQnA
https://www.youtube.com/watch?v=18GKghHjex8
https://www.youtube.com/watch?v=BUkxlRxXTPw
https://www.youtube.com/watch?v=bjdWhCnv2Ls
https://yandex.ru/video/preview/14699234318607500874
https://yandex.ru/video/preview/14699234318607500874
https://yandex.ru/video/preview/14699234318607500874
https://www.youtube.com/watch?v=Liixrroa1v4
https://www.youtube.com/watch?v=gmKAy6P78BE
https://www.youtube.com/watch?v=9_7WATNSlhs

HM30MepHsi, 0COOCHHOCTH QU3UYECKUX U
XUMHYECKHUX CBOMCTB

MHoroaToMHBIE CIIMPTHI: STUJIICHIJTIMKOJIb U

MHoroatomHble cnupTbl | Xumma 10 knacc #26 |

48 TJIUIEPUH, UX (PU3NYECKHE U XUMUUECKUE Mudoypok - nonck Anaekca no snaeo (yandex.ru)
CBOMCTBA
49 CriocoObl mosTy4yeHHs U IPUMEHEHUE https://www.youtube.com/watch?v=krfhGuSjWj
MHOI'0aTOMHBIX CIIUPTOB
. CnunpTbl 1 deHonbl. Tema 23. PeHobl. XUMUYECKMU
50 (DCI-\I’OJ'I. CTPOCHHE MOJICKYIb1, U3HICCKHE CBOICTBA, NOJIy4EHWE U NPUMEHEHWEe deHoNa - MO
cBoiicTBa. TOKCHYHOCTH (peHona
Anpekca no snaeo (yandex.ru)
51 Xummeckue cBoficTna heHoma https://www.youtube.com/watch?v=UQea68gtDt
59 CriocoObl osTyyeHHsl U IPUMEHEHUE https://www.youtube.com/watch?v=GI7Q10XOd!
¢denoia
[TpakTrueckas padota Ne 2. Permenue Ip 2 https://www.youtube.com/watch?v=WYdzvw-ttk
53 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"CrnupTtsl U (heHosbr"
54 Cucremaru3zanus u 0000IIeHNe 3HAHUH 110
TeEME
Anpaeruisl ¥ KETOHBL: 2JIEKTPOHHOE Anbaervnabl ctpoeHme, ceorctea | Xumua 10 knacc #
55 CTpO€HUE KapOOHMIIbHON TPYIIIIBI; | Mhdoypok - nonck Axaekca no Buaeo (yandex.ru
TOMOJIOTHUYECKHE PsJIbI, 00111ast popMyia,
M30MepHs U HOMEHKJIaTypa
56 AJ'II)V)IGFI/I)IBI Y KETOHBI: PU3NYECKUE https://www.youtube.com/watch?v=MKkIKiRerB1
CBOMCTBA; pEaKIMU IPUCOECIUHEHUS
57 Peaknuu okuciIeHUs U Ka4eCTBEHHbIE https://www.youtube.com/watch?v=pOR93v{xjXI
pEeaKUH AJIbJAETUIOB U KETOHOB
58 CriocoOslI MONTyueHus albICTHI0B U https://www.youtube.com/watch?v=MKpu9Yy Xx¢
KETOHOB
OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE OAHOOCHOBHbIe KapboHOBble KNCNOTbI | Xnumua 1C
59 KHCIIOTBI, 0COOEHHOCTH CTPOEHUS UX knacc #30 | MHboypok - nonck AHgekca no Buaeo
MOJICKYH (yandex.ru)
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX https://www.youtube.com/watch?v=bCBtWV02A.

KHUCJIOT, UX (I)I/ISI/I‘-IGCKI/IC CBOMCTBaA



https://yandex.ru/video/preview/1579377234415801920
https://yandex.ru/video/preview/1579377234415801920
https://www.youtube.com/watch?v=krfhGuSjWjY
https://yandex.ru/video/preview/18144957286562156080
https://yandex.ru/video/preview/18144957286562156080
https://yandex.ru/video/preview/18144957286562156080
https://www.youtube.com/watch?v=UQea68gtDt8
https://www.youtube.com/watch?v=GI7QlQXOdio
https://www.youtube.com/watch?v=WYdzvw-ttko
https://yandex.ru/video/preview/9511735988573787656
https://yandex.ru/video/preview/9511735988573787656
https://www.youtube.com/watch?v=MkIKiRerB1U
https://www.youtube.com/watch?v=pOR93vfxjXM
https://www.youtube.com/watch?v=MKpu9Yy_xgA
https://yandex.ru/video/preview/1731562864128744423
https://yandex.ru/video/preview/1731562864128744423
https://yandex.ru/video/preview/1731562864128744423
https://www.youtube.com/watch?v=bCBtWV02A-E

XUMHYECKUE CBOMCTBA MPEIEIbHBIX

JlabopaTtopHas pabota No16. CBoMCTBa YKCYCHOM

61 KMCNOTbI. 9 KNacc. - NoucKk AHAeKca No BMAeo
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT andex.ru]
OcoOeHHOCTH CBOWCTB MypPaBbHHOM https://www.youtube.com/watch?v=jYwiic135hl
62 KHUCIOTHL. MHOT0OOpa3ue kapOOHOBBIX
KHUCJIOT
OCOoOEHHOCTH CBOWCTB: HEMPEACIIbHBIX U OsierMHOBaA KMC/I0Ta - MOWUCK AHAEeKca No BUAEO
apOMaTUYECKUX KapOOHOBBIX, (yandex.ru)
63 TUKapOOHOBBIX, THPOKCHKAPOOHOBBIX
kucior. lIpencraBurenu BeICIINX
KapOOHOBBIX KHUCJIOT
64 [TonsTHE O TPOU3BOIHBIX KAPOOHOBBIX https://www.youtube.com/watch?v=IDPWDIJQd
KHUCJIOT
65 CriocoObl osTyyeHHsl U IPUMEHEHUE https://www.youtube.com/watch?v=n2qKr3V3qz
KapOOHOBBIX KHUCJIOT
CrnosxHbie 3(Upbl: TOMOJIIOTUYECKUH AL, CnoxHble adupbl | Xumua 10 knacc #34 | MHdoypot
66 obmmas popmynna, H30MEpHs U nouck Anaekca no suaeo (yandex.ru)
HOMEHKJIaTypa
67 Pu3nyecKue U XMMHYECKHE CBOMCTBA https://www.youtube.com/watch?v=AjbaFjVy-2I
3¢upoB
Pemenne pacu€THbIX 3a1a4: 10 yPaBHEHUIO https://www.youtube.com/watch?v=beiP8XsCMw
63 XUMUYECKOHN PEAKIUU, Ha ONIPEICIICHUE
MOJIEKYJISIPHOM (pOPMYJIbI OpraHM4ECKOIro
BEILECTBA
[IpakTuueckas padora Ne 3. Pemenue Ip 3
69 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME
"Kap6oHoBbie kucnoTbl. CinoxHbIe Y3QUpbI"
70 Kupsr: ctpoenue, puzndeckue u Hupbl | Xumusa 10 knacc #35 | MHPOypoK - nounck
XMMHUYECKHE CBOMCTBA (THIPOJIU3) Anpaekca no Buaeo (yandex.ru)
OcoOeHHOCTH CBOMCTB KUPOB, https://www.youtube.com/watch?v=rh56adjpOE:
71 coJlepaKaIMX OCTATKH HENPEICIbHBIX
KUPHBIX KUCIIOT. JKUpBI B IpUpoOae
79 MBpbl1a Kak COJIM BBICIIUX KapOOHOBBIX 10-knacc | Xumuma | Mbina — Kak coun BbICLIMX

KHCIJIOT, NX Moolee aercTeue. Ilorsatue o

Kap6OHOBbIX KNCNOT. [TOHATUE O CUHTETUYECKUX



https://yandex.ru/video/preview/13775114103561793935
https://yandex.ru/video/preview/13775114103561793935
https://yandex.ru/video/preview/13775114103561793935
https://www.youtube.com/watch?v=jYwiic135hI
https://yandex.ru/video/preview/11993929838490690383
https://yandex.ru/video/preview/11993929838490690383
https://www.youtube.com/watch?v=IDPWDIJQdUw
https://www.youtube.com/watch?v=n2qKr3V3qz0
https://yandex.ru/video/preview/7986282528179351374
https://yandex.ru/video/preview/7986282528179351374
https://www.youtube.com/watch?v=AjbaFjVy-2E
https://www.youtube.com/watch?v=beiP8XsCMwE
https://yandex.ru/video/preview/17497045772571462724
https://yandex.ru/video/preview/17497045772571462724
https://www.youtube.com/watch?v=rh56adjp0EA
https://yandex.ru/video/preview/11995572953898388890
https://yandex.ru/video/preview/11995572953898388890

CHUHTCTUYCCKHUX MOKIINX CpC,I[CTBaX
(CMC)

MOIOLWMX CpeacTBa - MOUCK AHAEeKca No BUAEO

(yandex.ru)

73

['eneTrueckas CBsi3b YIIE€BOJOPOJIOB U
KHCIIOPOJICOICPIKAIUX OPraHUIECKIX
BEIICCTB

[eHeTMYecKasa cBA3b YIr1eBo40p0A0B, CNUPTOB,
anbAernaos u Kapb. kmcaot | Xumua 10 knacc #33
NHbOYpOK - nonck lHaeKca no smuaeo (yandex.ru)

74

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX
peakuuii

75

Cucremaruzanuys u 0000ILIEHUE 3HAHUN 110
TEME

76

OO01mmas xapaKTeprCcTHKA YTICBOIOB U
KiaccuuKanus yrieBoaoB (MOHO-, - H
10JIMCaXapu/ibl)

Yrnesoapl. Knaccudukauma v coctas yriesonos |
Xumma 10 knacc #37 | MHdOYPOK - nonck AHaeKca r
Bnaeo (yandex.ru)

77

Mounocaxapuzpl: (pu3MYecKrue CBOMCTBA U
HaxO0’KJICHUE B MIPUPOJIC

https:/www.youtube.com/watch?v=Y AlkWp0ib]

78

[IpumeHneHue i0K03bl, €€ 3HaUCHUE B
KHU3HEJIeATeIbHOCTH OpraHu3Ma

https://www.youtube.com/watch?v=14LFCgK0xA

79

Jlucaxapupl: caxapo3a, MajJbTo3a u
nakTo3a. HaxoxxaeHue B mpupoe u
MIPUMEHEHHE JNCAXaPHJIOB

https://www.youtube.com/watch?v=ArC-1i20s9C

80

ITonucaxapuael: CTpOCHUE MAKPOMOJIIEKY!I,
¢u3nyecKkrue 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

10-knacc | Xumua | Noauncaxapumabl. Kpaxman m
LeN110/103a — NPUPOAHbIN noanmep. CBoncTBa n
npMmeHeHue - nouck Axaekca no snaeo (yandex.ru

81

IlonstHe 06 HNCKYCCTBCHHBIX BOJIOKHaX

https://www.youtube.com/watch?v=D4GjrRPs0F

82

Pemenue PAaCUYCTHBIX 3a4a4 Ha
OIPCACIICHUC 0OJIM BBIXOAa IMMPOAYKTA
pCakuu OT TCOPECTHICCKHU BO3ZMOXKHOT'O

83

Cucrematusanuusa U 0000IIIeHNE 3HAHUH 11O
pazneny

84

KonTponbnas padbota 2 o teme
"Kucnoponacoaep:xaue opraHn4ecKkue
coenuuenus"

Kp2

85

AMUHBL: KI1accuUKaIms, CTpoeHue
MOJIeKYJI, o0mmas hopmyia, u3oMepusi,

AMMUHbI - opraHnyeckne ocHosaHua | Xumua 10 Kna
#42 | MHboypoK - nonck AHaeKca no smaeo (yandex.



https://yandex.ru/video/preview/6776663600633144233
https://yandex.ru/video/preview/6776663600633144233
https://yandex.ru/video/preview/6776663600633144233
https://yandex.ru/video/preview/6810409032067340632
https://yandex.ru/video/preview/6810409032067340632
https://yandex.ru/video/preview/6810409032067340632
https://www.youtube.com/watch?v=YAlkWp0ibTo
https://www.youtube.com/watch?v=l4LFCgK0xA4
https://www.youtube.com/watch?v=ArC-li20s9Q
https://yandex.ru/video/preview/6829187855043049237
https://yandex.ru/video/preview/6829187855043049237
https://yandex.ru/video/preview/6829187855043049237
https://www.youtube.com/watch?v=D4GjrRPs0FI
https://yandex.ru/video/preview/14489499089170357125
https://yandex.ru/video/preview/14489499089170357125

HOMEHKJIaTypa U GU3NYECKUE CBOWCTBA

86

XUMUYECKHEe CBOMCTBA anu(pPaTHIeCKUX
aMHUHOB

https://www.youtube.com/watch?v=3nenZjkvbo!

87

AHWINH: CTPOGHUE aHWJIMHA, 0COOCHHOCTH
XMMHUYECKHX CBOWCTB aHWJIMHA

https://www.youtube.com/watch?v=c6IrEJKkOrFI

88

CriocoObl osTy4eHHs U IPUMEHEHNE
an(paTHYECKUX aMHUHOB

https://www.youtube.com/watch?v=VILzXkBnXl

89

AMHWHOKHUCIIOTHI: HOMEHKJIATypa U
nzomepusi, pu3nueckue CBOICTBa.
OT)]GJILHBIG npeacTaBuTCIN O~
AMUHOKHCIIOT

AMUHOKUNCNOTbI. Ha3BaHMA N CBOMCTBA aMUHOKUCO
Xumma 10 knacc #44 | MHdOYpPOK - monck AHaeKca r
Buaeo (yvandex.ru)

90

XHWMHUYECKHE CBOMCTBAa aMHUHOKHCIIOT, HX
OMOJIOTHMYECKOE 3HAUCHHE aMUHOKHUCIIOT.
CuHTE3 U THIPOJIN3 MENTHIO0B

https://www.youtube.com/watch?v=SbOGvEEaAAc

91

benku kak npupoHbIe NOTUMEPSI;
CTPYKTYpbI O€JIKOB

benku | Xumua 10 knacc #45 | MHOOYpPOK - MoUCK
fAHaeKca no Buaeo (yandex.ru)

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

https://www.youtube.com/watch?v=eykX4TyK4YQ

93

A30TCcoAepKaIlIKE TEeTEPOLMKINYECKUE
coenuHeHus. HykiienHOBbIE KHCIIOTHI:
COCTaB, CTPOEHHE U OMOJIOTHYECcKast poJib

https://www.youtube.com/watch?v=F4L2csD7La

94

IIpakTruyeckas pabora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33714 110 TEME
"A30TCcoepKale OpraHn4ecKue
coeuHeHus"

IIp 4

95

ITpakTruyeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe
"Pacrio3HaBaHuE€ OPraHUYECKUX
coeqnHeHnH"

IIp 5

96

KonrtponsHas pabora 3 mo teme
"A30TCcoaepKale OpraHndecKre
coequHeHus"

Kp3

97

OCHOBHBIE TOHATHUS XUMUH
BBICOKOMOJICKYJIAPHBIX COCI[I/IHeHI/Iﬁ n

Xumusa - 10 knacc - ObLme noHATUE O
BbICOKOMOJIEKYNAPHbIX COeANHEHUAX - MOUCK AHAeK



https://www.youtube.com/watch?v=3nenZjkvboI
https://www.youtube.com/watch?v=c6IrEJk0rFE
https://www.youtube.com/watch?v=VILzXkBnXho
https://yandex.ru/video/preview/12168921149890230950
https://yandex.ru/video/preview/12168921149890230950
https://yandex.ru/video/preview/12168921149890230950
https://www.youtube.com/watch?v=SbOGvEEaAAc
https://yandex.ru/video/preview/15113273757049999546
https://yandex.ru/video/preview/15113273757049999546
https://www.youtube.com/watch?v=eykX4TyK4YQ
https://www.youtube.com/watch?v=F4L2csD7LaQ
https://yandex.ru/video/preview/7163232939251972466
https://yandex.ru/video/preview/7163232939251972466

MCTOABI UX CUHTE3a —IIOJIMMEPU3allUa 1
IIOJIMKOHACHCAll A

no snaeo (yandex.ru)

08 [Tnactmaccel. YTunuzanus u nepepadoTka 1
IJIacTUKA

https://www.youtube.com/watch?v=1mCOnXHO0

99 DJ1lacTOMepbl: HaTypaJbHbIN 1
CHHTETUYECKUE Kayuyku. Pe3una

https://www.voutube.com/watch?v=nDiVhiKwXJ

BosiokHa: HaTypalibHbIe, HCKYCCTBEHHBIE, 1
100 cuHTeTnyeckue. [lonumepsl cnenuaibHOTro
Ha3Ha4YeHUs

Xumma 10 knacc (YpokNe17 - CUHTeTMYeCKue BONOKH
- nouck AHaekca no suaeo (yandex.ru)

[IpakTuueckas padora Ne 6. Pemenue 1
101 SKCIEPUMEHTAIBHBIX 33714 M0 TEME
"Pacrnio3HaBaHue I1acTMacC U BOJIOKOH"

IIp 6

O000I11IeHNE U CUCTEMATU3AIUS 1
102 M3y4YEHHOI'0 MaTepuaila 1o Teme
"BricokOoMOneKynsipHbIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

3\6

11 KJIACC
Ne Tema ypoxa Kon- | KourtpoubHnas K3C 0P
n/n BO pabora/
yacoB | IIpakTuyeckasn
padora
ATtom. CocTaB aTOMHBIX Ypok 3. 9neKTpoHHas KoHdUrypaums aTom
1 saep. XUMUYECKUH AIIEMEHT. 1 XMMMYECKUX 3N1eMeHTOB. [TpaKTMKa. Xumy
H3otomns 11 knacc - YouTube
CrtpoeHue 371eKTPOHHBIX https://www.youtube.com/watch?v=rl s
2 000J10Y€K aTOMOB, 1 HPd2U
KBaHTOBBIC YHCIa



https://www.youtube.com/watch?v=1mCOnXHO0TE
https://www.youtube.com/watch?v=nDiVhiKwXJk
https://yandex.ru/video/preview/11501220730812709259
https://yandex.ru/video/preview/11501220730812709259
https://www.youtube.com/watch?v=-JZlOjg-vgs&ysclid=lxn7kj8b1b997306275
https://www.youtube.com/watch?v=-JZlOjg-vgs&ysclid=lxn7kj8b1b997306275
https://www.youtube.com/watch?v=-JZlOjg-vgs&ysclid=lxn7kj8b1b997306275
https://www.youtube.com/watch?v=rI_s_CHPd2U
https://www.youtube.com/watch?v=rI_s_CHPd2U

Knaccudukanms https://www.youtube.com/watch?v=HQ
3 XUMHUYECKUX IJIEMEHTOB (S-, Mn2FR-MU

p-, d-, f-amemenThI)

Pacripe/ie/ieHue SMeKTPOHOB https://www.youtube.com/watch?v=2cty
4 TO-eA

110 aTOMHBIM OpOUTAIIAIM —

ONEeKTPOHHBIE https://www.youtube.com/watch?v=Nw:
5 KOH(HUTYpaIiu aTOMOB Ah4Sfzc

3JIEMEHTOB B OCHOBHOM H

BO30Y>KIEHHOM COCTOSTHUU

DNEeKTPOHHBIE https://www.youtube.com/watch?v=Vz2
6 KOH(UTYpaly HOHOB. 1kKQOFI

DNEeKTPOOTPUIIATEITLHOCTh

[lepuonnueckuii 3aKoH 1 MepnoanYecKnii 3aKOH U CTPOEHME aTOME

[Tepuonnueckas cucrema Xvmua 11 knacc #2 | UHOOYPOK - Nouck
7 XAMUYECKHX 3JIEMEHTOB /1. Anpekca no Buaeo (yandex.ru)

H. MenneneeBa, CBSI3b C

COBPEMEHHOI Teopueit

CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS 3aKOHOMEPHOCTU U3MEHEHUA XMMUYECKY

CBOWCTB XUMHUUYECKUX CBOJCTB 3/IEMEHTOB MO NeproAam 1 rpynn
8 AJIEMEHTOB U 00pa3yeMbIX - nounck Axngekca no smuaeo (yandex.ru)

HMMH IIPOCTBIX U CI0KHBIX

BEILIECTB 110 TPYIIAM U

IepUoJIaM
9 CucremaTtuzanus u

0000111eH1e 3HAHUH 110 TeMe

Buapl xumuyeckoil CBA3M. 11-knacc | Xumusa | Xumunyeckas cBa3b |

Mexanu3mbl 00pa3oBaHUs CTPOEHWe BeLLLeCTBa. - NOUCK AHAeKca N
10 KOBAJIEHTHOM CBSI3H. Buaeo (yandex.ru)

Bonoponnas cBs3e.

MexMonexyspHbIe

B3aMMOJICVCTBHUS
11 BaneHTHOCTB 1 BaJICHTHBIE BaneHTHOCTb. 91eKTPOOTPULLATENbHOCTE



https://www.youtube.com/watch?v=HQYMn2FR-MU
https://www.youtube.com/watch?v=HQYMn2FR-MU
https://www.youtube.com/watch?v=2ctvsxTO-eA
https://www.youtube.com/watch?v=2ctvsxTO-eA
https://www.youtube.com/watch?v=NwgFAh4Sfzc
https://www.youtube.com/watch?v=NwgFAh4Sfzc
https://www.youtube.com/watch?v=Vz2eD1kQ0FI
https://www.youtube.com/watch?v=Vz2eD1kQ0FI
https://yandex.ru/video/preview/3003014965633237006
https://yandex.ru/video/preview/3003014965633237006
https://yandex.ru/video/preview/3003014965633237006
https://yandex.ru/video/preview/12759934612694702878
https://yandex.ru/video/preview/12759934612694702878
https://yandex.ru/video/preview/12759934612694702878
https://yandex.ru/video/preview/16737552244544077768
https://yandex.ru/video/preview/16737552244544077768
https://yandex.ru/video/preview/16737552244544077768
https://yandex.ru/video/preview/5193576404770494385

BO3MO>XHOCTH aTOMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX
Ir€OMETPUYECKUM CTPOCHUEM

CreneHb okucnenua | 11 knacc | Onnan
WwKona Bumblebee - nonck AHaekca no
Bunaeo (yandex.ru)

[IpencraBnenus o

https://www.youtube.com/watch?v=8KS
Hcil5c&list=PL4JNIdASPcsBcWMiS8G

12 KOMIUIEKCHBIX COCIUHECHUSX: TvSRuzDzisB
COCTaB U HOMEHKJIATypa -
BemiecTBa MoJIeKyIJISIPHOTO U https://www.youtube.com/watch?v=ePd
HEMOJIEKYJIIPHOIO CTPOCHHUSL. GfbSww
13 Tunbl KpUCTAUTUYECKUX
pPELIETOK U CBOMCTBA
BEILIECTB
[TonsTHE O IMCTIEPCHBIX Xnumua - 11 knacc - NoHATME 0 AncnepcHbl
14 cucremax. [Ipencrasnenue o KOJIJIOUAHbIX CUCTEMAX - MOUCK AHAEKCa T
KOJUIOUIHBIX pacTBOpax Buaeo (yandex.ru)
HcTuHHBIE PACTBOPHI: https://www.youtube.com/watch?v=wz:
HACBIIICHHBIC 1 eafl4E
15 HEHACBILLICHHBIE,
pacTBOPHUMOCTb.
Kpucrannoruaparst
Croco6b! BEIpaKeHHs https://www.youtube.com/watch?v=wz:
16 eaflL4E
KOHIICHTPAILMK PaCTBOPOB EE—
Pemrenue 3agau ¢ https://www.youtube.com/watch?v=GJN
HCIIOJIb30BAHUEM ITOHATUI ESijnl
17 "MaccoBas q0JId
pacTBOpEHHOIO BelecTna',
"MoJIsIpHast KOHIEHTpaus'"
Knaccuduranys u Knaccndukaums v HOMEHKAATYD3
18 HOMEHKIATYPa HeopraHuyeckux coeavHenwuii | Tancus
®namennb | EMS Xumusa - nouck AHAeKca T
HEOPTraHUYECKUX BELIECTB
Buaeo (yandex.ru)
19 CucremaTtuzauus u

00001IIeHNEe 3HAHUA 10 TEME



https://www.youtube.com/watch?v=8KSubHcil5c&list=PL4JNldASPcsBcWMiS8Gfm-TvSRuzDzisB
https://www.youtube.com/watch?v=8KSubHcil5c&list=PL4JNldASPcsBcWMiS8Gfm-TvSRuzDzisB
https://www.youtube.com/watch?v=8KSubHcil5c&list=PL4JNldASPcsBcWMiS8Gfm-TvSRuzDzisB
https://www.youtube.com/watch?v=ePdL8GfbSww
https://www.youtube.com/watch?v=ePdL8GfbSww
https://yandex.ru/video/preview/11087866681660308668
https://yandex.ru/video/preview/11087866681660308668
https://yandex.ru/video/preview/11087866681660308668
https://www.youtube.com/watch?v=wzat-eafL4E
https://www.youtube.com/watch?v=wzat-eafL4E
https://www.youtube.com/watch?v=wzat-eafL4E
https://www.youtube.com/watch?v=wzat-eafL4E
https://www.youtube.com/watch?v=GJN7hE5ijnI
https://www.youtube.com/watch?v=GJN7hE5ijnI
https://yandex.ru/video/preview/9088690916341572472
https://yandex.ru/video/preview/9088690916341572472
https://yandex.ru/video/preview/9088690916341572472
https://yandex.ru/video/preview/9088690916341572472

Kontposbhas pabora 1 o
teMaM "CTpoeHue aToma.
[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema

Kp1l

20
XUMHUYECKUX JIEMEHTOB /.
N. MenpneneeBa", "Ctpoenue
BemecTBa. MHorooopasue
BelecTB"
Knaccudukanus Knaccudurkauma Xummyeckmx peakuui |
XMMHYECKUX PEAKIUH B Xumma 11 knacc #14 | MHdoypoK - nounc
HEOpPraHu4YeCcKou 1 Anpekca no Buaeo (yandex.ru)
1 OpraHUYEeCKON XUMHH. 3aKOH
COXPAaHEHUsI MacChl BELIECTB;
3aKOH COXPaHEHHUS U
MIPEBPALLECHUS SHEPTUU [IPU
XMMHYECKHUX PEAKIUAX
TennoBbie 3G HEKTHI https://www.youtube.com/watch?v=jKa
2 XUMHYECKUX PEAKIIUH. pVybk
Tepmoxumuueckue
YpaBHEHUS
Beruncnenus no ypaBHeHUSIM https://www.youtube.com/watch?v=hgk
23 XUMHYECKUX PEAKIUi U kgMiF4
TEPMOXUMHUYECKUM
YpPaBHEHUSAM
CKopoCTh XMMUYECKOMN M3yyeHve BAMAHWUA Pa3anyHbIx GaKTopoB
24 peakuuu, €€ 3aBUCUMOCTD OT CKOPOCTb XMMMYECKUX PEAKLIMIA YPOK XUM
pas3IuuHBIX (PAKTOPOB. B 11 knacce - novck AHAeKca No BUaeo
KaTtanu3 u karanu3atopsl (yandex.ru)
ToMOTeHHEIE K https://www.voutub'e.com/watch?v=rm
25 tKiKzM
TrETEPOTreHHBIE PEAKLIUU -
[IpakTuueckas padbora Ne 1 Ip 1
26 no teme "Bnusiaue

pa3aMyYHbIX (PaKTOPOB Ha



https://yandex.ru/video/preview/993337593789735523
https://yandex.ru/video/preview/993337593789735523
https://yandex.ru/video/preview/993337593789735523
https://www.youtube.com/watch?v=jKasi0pVybk
https://www.youtube.com/watch?v=jKasi0pVybk
https://www.youtube.com/watch?v=hqk1mkgMiF4
https://www.youtube.com/watch?v=hqk1mkgMiF4
https://yandex.ru/video/preview/7550478196506822491
https://yandex.ru/video/preview/7550478196506822491
https://yandex.ru/video/preview/7550478196506822491
https://yandex.ru/video/preview/7550478196506822491
https://www.youtube.com/watch?v=rm_DJtKiKzM
https://www.youtube.com/watch?v=rm_DJtKiKzM

CKOPOCTh XUMHUUYECKOU
peakiuun"

Oo6partumsbie 1 HEOOpaTUMBIE

O6pPaTMMOCTb XMMUYECKUX PEAKLINNA.
Xnmunyeckoe pasHosecue | Xumusa 11 kna

27 peakii. Xuuiieckoe #16 | MHdoypoK - Nonck AHAEKCa NO BUA

paBHOBECHE

(yandex.ru)

[TpakTrueckas padota No 2 Ip 2

o Teme "Bnusiaue
28 pa3IUYHBIX (DAKTOPOB Ha

MOJIOKEHNE XUMUYECKOTO

paBHOBecHS"

DNeKTpoNUTHYECKast Xumma 11 knacc Teopua 3/1€KTPOANTUYECK
29 nucconuanusi. CUiIbHbIE U AMCCOUMaUNM - MOUCK AHAEKca No BUAE

ci1abbIe AIEKTPOITUTHI. (yandex.ru)

Crenensb auccouyaluu

HNonHoe npousBeneHne https://www.youtube.com/watch?v=UtW
30 BoJibl. CpeJia BOJIHBIX JICQPw

pactBopoB. BogopoaHbii

nokasarens (pH) pactBopa

I'maponus coneit. Peakiuu, https://www.youtube.com/watch?v=SpV
31 MPOTEKAIOIIKUE B PACTBOPAX Lé6blJS4

3JIEKTPOJIUTOB

ITpakTruyeckas padora Ne 3 Ilp 3
39 o Teme "XuMudeckue

peaklu B pacTBOpax

AJIEKTPOJIUTOB"

OKHCIUTENBHO- OKMCNUTENIbHO BOCCTAHOBUTENbHbIE

BOCCTaHOBHUTEIIbHBIC peakumu. dnektponauns | Xumwua 11 knacc #
33 peakuuu. Baxnenmmue | Mudoypok - nonck AHaeKca nNo BMAEO

OKUCIIATENN U (vandex.ru)

BOCCTAHOBUTEIHU

MeTo/1 37E€KTPOHHOTO https://www.youtube.com/watch?v=9h6
34 (271€KTOHHO-MOHHOT0) KpaBIM

Oaytanca



https://yandex.ru/video/preview/18380042494805296698
https://yandex.ru/video/preview/18380042494805296698
https://yandex.ru/video/preview/18380042494805296698
https://yandex.ru/video/preview/18380042494805296698
https://yandex.ru/video/preview/14279005550278876154
https://yandex.ru/video/preview/14279005550278876154
https://yandex.ru/video/preview/14279005550278876154
https://www.youtube.com/watch?v=UtWb3jiCQPw
https://www.youtube.com/watch?v=UtWb3jiCQPw
https://www.youtube.com/watch?v=SpVOL6blJS4
https://www.youtube.com/watch?v=SpVOL6blJS4
https://yandex.ru/video/preview/6212035647560702763
https://yandex.ru/video/preview/6212035647560702763
https://yandex.ru/video/preview/6212035647560702763
https://yandex.ru/video/preview/6212035647560702763
https://www.youtube.com/watch?v=9h6twKpaBIM
https://www.youtube.com/watch?v=9h6twKpaBIM

35

DNEeKTPOIN3 PaCTBOPOB U
pacIiaBoB BELIECTB

https://www.youtube.com/watch?v=8Xr
cH-D64

36

Pemenne 3a/laq pa3JIMYHbIX
THUIIOB

37

Pemenne 3aJ1a4 pa3JINIHbIX
THUIIOB

38

Cucremaruzanus u
000011IeHNE 3HAHUN 110 TEME
"Xumuueckue peakiuu"

39

KonTponbhas padora 2 no
TeMe "XUMHUYECKUE
peaxkuun"

Kp2

40

ITonosxeHre HEMETAIOB B
[Iepnonnueckoii cucreme
XAMHYECKHX dJIeMEHTOB /I,
W. MeunneneeBa u
0COOEHHOCTH CTPOSHHUS UX
aToMoB. OHU3NUECKHE
CBOICTBa HEMETAIIJIOB

https://www.youtube.com/watch?v=yW
6MDrgFY

41

AnnoTponus HeMeTauoB (Ha
pUMepe KUCI0po/ia, CepHl,
dbocdopa u yriepona)

https:/www.youtube.com/watch?v=I7b¢
MUhFGk

42

Bonopoa: nonyuenue,
¢busnyeckue 1 XUMHUYECKUE
cBoycTBa. ' mapuael

https://www.youtube.com/watch?v=z-
P9onpM2Ve

43

l"anoreHsl: HAXOXKJICHHUE B
MIPUPO/IE, CLIOCOOBI
noJtydeHust, Gu3ndeckue u
XUMHYECKHE CBOMCTBA

https://www.youtube.com/watch?v=fiY1

ZyzSw

44

I"asioreHoBOIOPOBL.
Baxneiimne
KHUCJIOPOJICOACPpIKALIUE
COEJIMHEHMS TAJIOTCHOB

https://www.youtube.com/watch?v=BU]I
RxXTPw

45

JlaGopaTopHsble U

https://www.youtube.com/watch?v=9cx(



https://www.youtube.com/watch?v=yWOK6MDrgFY
https://www.youtube.com/watch?v=yWOK6MDrgFY
https://www.youtube.com/watch?v=I7bduMUhFGk
https://www.youtube.com/watch?v=I7bduMUhFGk
https://www.youtube.com/watch?v=z-P9onpM2Vc
https://www.youtube.com/watch?v=z-P9onpM2Vc
https://www.youtube.com/watch?v=fiY1E3ZyzSw
https://www.youtube.com/watch?v=fiY1E3ZyzSw
https://www.youtube.com/watch?v=BUkxlRxXTPw
https://www.youtube.com/watch?v=BUkxlRxXTPw
https://www.youtube.com/watch?v=9cxOjtrh3_4

MIPOMBIIIICHHBIEC CITOCOOBI
HOJIy‘-IeHI/IH TaJIOTCHOB.
[IpumeHeHue rajJoreHoB U ux
COCIMHECHHUH

46

[TpakTrueckas padota Ne 4.
Pemenue
JKCIEPUMEHTAIIbHBIX 3a7a4
o teme "l"asorensr”

IIp 4

47

Kucnopon: naboparopusie u
IIPOMBIIIIJIEHHBIE CIIOCOObI
noJyiydeHus, Gpuznueckue u
XMMHYECKHUE CBOMCTBA.
O30H. [Ipumenenue
KHCJIOpOJIa U 030HA

https://www.youtube.com/watch?v=ColN

hl1vSA

48

Oxcubl ¥ IEPOKCHUIBI

https://www.youtube.com/watch?v=VtZ
FHZ8Ack

49

Pemenue 3amau Pa3JIMIHbIX
THUIIOB

50

Cepa: HaxOXIEHUE B
MIPUPOJIE, CIIOCOOBI
noJiydeHusi, Gu3nyeckue u
XMMHUYECKHE CBOWCTBA

https://www.youtube.com/watch?v=WO
50ZhDpU

51

CepoBonoponi, Cyabpuabl

https://www.youtube.com/watch?v=0Isa:
TvLIKk

52

Kucnopoaconep:xarue
COEJIMHEHHUS CEPHI.
Oco6eHHOCTH CBOWCTB
CEpPHOM KHUCIIOTHI

https://www.youtube.com/watch?v=Qo]
b3axLUY

53

[IpakTuueckas padora Ne 5.
Pemenue
IKCIIEPUMEHTAIHHBIX 33724
no teme "Cepa u eé
coenuuenus"

Ip 5



https://www.youtube.com/watch?v=CoMj6hl1vSA
https://www.youtube.com/watch?v=CoMj6hl1vSA
https://www.youtube.com/watch?v=VtZWFHZ8Ack
https://www.youtube.com/watch?v=VtZWFHZ8Ack
https://www.youtube.com/watch?v=WOaJ50ZhDpU
https://www.youtube.com/watch?v=WOaJ50ZhDpU
https://www.youtube.com/watch?v=0lsa4C7vL9k
https://www.youtube.com/watch?v=0lsa4C7vL9k
https://www.youtube.com/watch?v=QoD-b3axLUY
https://www.youtube.com/watch?v=QoD-b3axLUY

54

A30T: Hax0XJEHHE B
MIPUPOJIC, CTIOCOOBI
noy4yeHust, GU3nIecKue u
XHUMHUYECKHUE CBOMCTBA.
AMMUaK, HUTPUJIbI

https://www.youtube.com/watch?v=DLpx

Rtsg

55

Kucnopoaconep:xarue
COEJIMHEHHS a30Ta.
Oco0eHHOCTH CBOWCTB
a30THOU KHUCIIOTHI

https://www.youtube.com/watch?v=bHV
7eHKO6AS

56

[IpumeHeHue a30t1a u ero
COEIMHEHUN. A30THEIE
ynoOpeHus

https://www.voutube.com/watch?v=vAq

-0n89Y

57

dochop: HaxXOXKICHHE B
MIPUPO/JIE, CIIOCOOBI
noJiydeHus, Gpuznueckue u
XMMHYECKHUE CBOMCTBA.
dochuasl u hochun

https://www.youtube.com/watch?v=4Ep
7Z0B2lc8

58

Oxcunst hocdopa,
dbocdopconepxarue
kucinotel. Conmu pochopHoit
KHUCJIOTBI

https://www.voutube.com/watch?v=xFI2

wkaDg

59

[Tpumenenue docdopa u ero
coeauHenuil. @ochopHbie
yaoOpeHust

https://www.youtube.com/watch?v=f4ed
1Jikw

60

ITpakTuyeckas padora Ne 6.
Pemenne
HKCHEPUMEHTAIbHBIX 3374
o TeMe "A30T u pochop u
UX COeAMHEHUs"

Ip 6

61

VYraepo: HaX0XKACHUE B
MIPUPOJIE, AIIOTPOITHEIE
MouUKaIK; GU3nYecKue
1 XUMHYECKHE CBOMCTBA,
IpUMEHEHHE

https://www.youtube.com/watch?v=aB
ywWXog



https://www.youtube.com/watch?v=DLpxY3jRtsg
https://www.youtube.com/watch?v=DLpxY3jRtsg
https://www.youtube.com/watch?v=bHWB7eHK6A8
https://www.youtube.com/watch?v=bHWB7eHK6A8
https://www.youtube.com/watch?v=vAqPw-0n89Y
https://www.youtube.com/watch?v=vAqPw-0n89Y
https://www.youtube.com/watch?v=4EpMZOB2lc8
https://www.youtube.com/watch?v=4EpMZOB2lc8
https://www.youtube.com/watch?v=xFl2V0wkaDg
https://www.youtube.com/watch?v=xFl2V0wkaDg
https://www.youtube.com/watch?v=f4edP61Jikw
https://www.youtube.com/watch?v=f4edP61Jikw
https://www.youtube.com/watch?v=aB_zYywWXog
https://www.youtube.com/watch?v=aB_zYywWXog

Oxkcun yranepona(Il), oxcun

https://www.youtube.com/watch?v=pgf]

62 yriepona(lV), yronsnas 10COw

KHUCJI0Ta U €€ COJIU
63 Pewrenune 3anau pa3inu4HbIX

TUIIOB

Kpemuuii: Haxox1eHuE B https://www.youtube.com/watch?v=ycg?2
64 MIPUPO/JIE, CIIOCOOBI h4PDQ

MOJTy4YeHus1, PU3NIECKUE U

XUMHUYECKHE CBOKMCTBA

Oxcupn kpemuausi(1V), https://www.youtube.com/watch?v=h60y
65 KpEeMHUEBAs KUCIIOTA, ViOSg

CUJTMIKATHI

[IpyuMeHeHnEe KpEMHHUS U €TO https://www.youtube.com/watch?v=Uql
66 coeauHenuii. CTeKio, ero OUreWvg

MOJIyYeHHUE, BUJbI CTEKJIA
67 Pemenne 3amau pa3inu4HbIX

TUIIOB

CucremaTtuzauus u
68 0000111eHIEe 3HAHMI 110 TeMe

"Hemeranner"
69 KonTponbnas padora 3 no Kp 3

teme "Hemeramib"

AHanu3 pe3yabTaToB
70 KOHTPOJILHOM paboTHhl,

KOPPEKIHsI OIIHOOK

[TonoxxeHnue MeTaIlIoB B Knaccndukauma sewecrs. Metannbl | Xuw

[Tepuonnueckoit cucreme 11 knacc #20 | Hdoypok - nonck AHAekK:
71 XUMHAYECKHUX JJIIEMEHTOB. no suaeo (yandex.ru)

Oco0eHHOCTH CTPOCHHUS

ANEKTPOHHBIX 000TI0UEK

aTOMOB METAJJIOB

O6mue puznueckue https://www.youtube.com/watch?v=Hm
72 CBOMCTBA METAJUIOB. XyVJDtQ

HpI/IMCHCHI/IC MCTAJIJIOB B



https://www.youtube.com/watch?v=pgf1es10COw
https://www.youtube.com/watch?v=pgf1es10COw
https://www.youtube.com/watch?v=ycg23kh4PDQ
https://www.youtube.com/watch?v=ycg23kh4PDQ
https://www.youtube.com/watch?v=h60yfUVjQSg
https://www.youtube.com/watch?v=h60yfUVjQSg
https://www.youtube.com/watch?v=UqH_OUreWvg
https://www.youtube.com/watch?v=UqH_OUreWvg
https://yandex.ru/video/preview/4922585930453281656
https://yandex.ru/video/preview/4922585930453281656
https://yandex.ru/video/preview/4922585930453281656
https://www.youtube.com/watch?v=HmceXyVJDtQ
https://www.youtube.com/watch?v=HmceXyVJDtQ

OBITY M TEXHHUKE

CniiaBel METAJLIOB.

https://www.youtube.com/watch?v=nw.

73 w_rkMZw
Koppo3zus merainos —
74 Pewrenue 3amau pazau4HbIx
TUIIOB
DIIEKTPOXUMHUYECKUH P https://www.youtube.com/watch?v=Qw]
75 HaIpsDKEHUH METaJLIOB. ZySX10M
OO6mwme crmocoOb! MOTyIeHUS
METAJJIOB
OO01mas xapakTepucThKa https://www.youtube.com/watch?v=ED
MeTauI0B [A-rpyIisl oL2mpg
[lepuoanueckoii cuctemsl
XUMHYECKUX 3JIEMEHTOB.
76 Harpuit u xanuii:
nojrydeHue, pusnueckue u
XUMHUYECKHUE CBOWCTBA,
MPUMEHEHUE MPOCTHIX
BEILIECTB U UX COCAMHEHUN
OOw1ast xapaKTepUCTHKA https://www.youtube.com/watch?v=wT'l
MeTaios [[A-rpynmsl i_pbPk
[Iepuoanueckoit cucTemsl
XMMHYECKHX 3JIEMEHTOB.
77 Marxuii 1 KaabIui:
noyiyueHue, GU3ndecKue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE MPOCTHIX
BEIIECTB U UX COSIUHECHUN
K https://www.youtube.com/watch?v=MF
78 KECTKOCTD BOZIBI M CIIOCOOBI AcoHdo0
€€ yCTpaHEHHUs A207°C00
ATOMUHUI: TIOJTy4YEHHE, https://www.youtube.com/watch?v=g7F(
79 (bu3nUecKre U XUMUYECKHEe Ig7heY

CBOMCTBA, IPUMEHEHNE



https://www.youtube.com/watch?v=nwJ-w_rKMZw
https://www.youtube.com/watch?v=nwJ-w_rKMZw
https://www.youtube.com/watch?v=QwbPZy5X1OM
https://www.youtube.com/watch?v=QwbPZy5X1OM
https://www.youtube.com/watch?v=ED_j7oL2mpg
https://www.youtube.com/watch?v=ED_j7oL2mpg
https://www.youtube.com/watch?v=wTT13j_pbPk
https://www.youtube.com/watch?v=wTT13j_pbPk
https://www.youtube.com/watch?v=MFW3AgoHdo0
https://www.youtube.com/watch?v=MFW3AgoHdo0
https://www.youtube.com/watch?v=g7FQAIg7heY
https://www.youtube.com/watch?v=g7FQAIg7heY

80

AmMdoTepHbIe CBOMCTBA
OKCH/JIa ¥ THUJIPOKCUJIA
AITIOMHUHUS,
TUAPOKCOKOMILIEKCHI
ATIOMHUHMS, UX IPUMEHEHHE

https://www.youtube.com/watch?v=-
EQTpNTRsO

81

Pewrenue 3anau pa3inu4HbIX
TUIIOB

82

[TpakTuyeckas pabora Ne 7.
Pemenne
IKCIIEPUMEHTAIBHBIX 337124
1o TeMme "MeTailIbl TJIaBHBIX

noarpynn"

83

OO01as xapakTepucThKa
METaJUIOB MOOOYHBIX
noarpynn (b-rpymm)
[Tepuonnueckoit CuCTEMBI
XUMHUYECKHUX 3JIEMEHTOB

https://www.youtube.com/watch?v=qg2L
HLGwto

84

dusnueckue U XUMUYCCKUE
CBOICTBA XpOMa U €ro
COEJIMHEHUH, UX
NIPUMEHEHNE

https://www.youtube.com/watch?v=dA¢
WbZ88hc

85

Baxxnenmue coemHeHNS
Mapranua. [lepmanranar
Kalus, ero OKUCIUTEIbHBIE
CBOMCTBA

https:/www.youtube.com/watch?v=V19
RgrXNw

86

(DI/ISI/ILIGCKI/IG U XUMHUYCCKHUEC
CBOMCTBA KeJie3a U ero
coeguHenuil. [lonyuenue u
MIPUMEHEHHUE CIIJIABOB
Kelesa

https:/www.youtube.com/watch?v=yml
AEi3Ejw

87

duznyeckre 1 XUMHUUECKHE
CBOMCTBA MEJIH U €
COCIMHCHHH, X
IIPUMEHEHNE

https://www.voutube.com/watch?v= z67

pPSFMo



https://www.youtube.com/watch?v=-_EQTpNTRs0
https://www.youtube.com/watch?v=-_EQTpNTRs0
https://www.youtube.com/watch?v=q2DIsHLGwto
https://www.youtube.com/watch?v=q2DIsHLGwto
https://www.youtube.com/watch?v=dA9NWbZ88hc
https://www.youtube.com/watch?v=dA9NWbZ88hc
https://www.youtube.com/watch?v=Vf9_1RgrXNw
https://www.youtube.com/watch?v=Vf9_1RgrXNw
https://www.youtube.com/watch?v=ymDQAEi3Ejw
https://www.youtube.com/watch?v=ymDQAEi3Ejw
https://www.youtube.com/watch?v=_z67BJp8FMo
https://www.youtube.com/watch?v=_z67BJp8FMo

88

dusznyeckue ¥ XUMHUUECKHE
CBOMCTBA IIMHKA U €T0
COCIUHEHHI, NX
MIPUMEHEHUE.

' IpOKCOKOMIIEKCHI ITMHKA

https:/www.youtube.com/watch?v=0IM

eF ass

89

[TpakTuyeckas pabora Ne 8.
Pemenne
HKCHEPUMEHTAIBHBIX 337a4
o Teme "Merasuibl
mo0OYHBIX oArpymm"”

90

Pemenue 3amau Pa3INIHbIX
THUIIOB

91

O06001enue u
CUCTEMAaTH3AIHS H3yYCHHOTO
MaTepuaja 1o TeMe
"Mertamiabl"

92

KontposbHas 4 pabota 1o
teme "Metamibr"

Kp4

93

AHanus pe3ynbpTaToB
KOHTPOJIBbHON paboTHI,
KOPPEKIHsl OIUO0K

94

POJ'[B XUMHUHU B O6€CH€‘~I€HI/II/I
YCTOMYUBOI'O Pa3BUTHUSA
yenoBeuecTBa. IloasaTue o
HAaY4YHBIX METOJAX
HCCIICIOBAHUS BEIIECTB

95

Hay4nsle mpuHIUIIBL
OpraHu3aluy XUMHYECKOTO
MIPOU3BO/ICTBA.
[TpomblnIeHHBIE CITOCOObI
MOJTYYECHUS] BAXKHEHUIITUX
BEILIECTB

96

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karolllel Cpeibl U €ro



https://www.youtube.com/watch?v=0lMobeF_ass
https://www.youtube.com/watch?v=0lMobeF_ass

IIOCJIICACTBUA

97

XuMus 1 310pOBbE
yesoBeka. JlekapcTBEHHbIE
CpelcTBa

98

Xumus nuiy. Pojis XuMuu B
o0ecIieueHnH MMUIIEBONA
0€30I1aCHOCTH

99

KocmeTnueckue u
naphroMepHbIC CPEICTBA.
BriTtoBas xumug

100

XUMUs B CTPOUTEIILCTBE.
Baxneiine cTpouTenbHbIE
U KOHCTPYKLIMOHHBIE
MaTepHuabl

101

XUMHUs B CEIICKOM
xo3siicTBe. OpraHuyeckue u
MUHepaJIbHbIe y100peHus

102

CucremMaruzanuys u
0000111eHHE 3HAHUN T10 TEME

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

102

4/8










