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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpaMma 1o XMMHHM Ha YPOBHE CpeAHEro olIiero o0pa3oBaHMs pa3paboTaHa
Ha ocHoBe DexnepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oeneparuny, TpeOOBaHMH K pe3ylnbTaTaM OCBOEHHs (erepaibHOM  00pa3oBaTEIbLHOM
nporpammel cpearero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DeaepalibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Kouuenmum npenonaBanus
yuebHoro mnpeamera «Xumus» B 00pa3oBaTelbHBIX Opranu3auuax Poccuiickoit @enepanuu,
pean3yIoUIMX OCHOBHBIE 00pa30BaTENIbHBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuoj no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XvuMHUsg Ha YpOBHE YIIyOJNEHHOrO H3y4yeHHUS 3aHMMAeT Ba)XHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOro o0Opa3oBanusa ywamuxcsa 10-11 xmaccoB. Usydyenwe mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MNPOGUIBLHOTO OOY4YCHHS, MPU3BAHO
obecrieunTh 00IIE00pa30BaTEIbHYI0O U OOIIEKYJIbTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOMUMYIO Ul aJaNnTaldd MX K OBICTPO MEHSIOUIUMCS YCIOBUSM JKM3HH B COLIMyME, a
TaKXKe IS MPOAOIDKEHHS OOYYeHHS B OpraHU3alusx MpopecCHOHATBLHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHS SIBJISIETCSI OTHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mnporpamme mo XuMHUM Ha3HaueHHe mpeaMera «XUMHUS» TOJIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomojaratomumu nonoxenusimu OI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPeOOBaHUM K YPOBHIO
MOJTOTOBKU BBITYCKHUKOB. CBUAETEIBCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIC
MPOrPaMMOi 0 XUMUU (YHKITUH:

e HUHQOPMAIMOHHO-METOANYECKas, peaju3alus KOTOpod oOecreyrBaeT MOJydeHHe
NpEeICTaBICHUs O ILIeNAX, COJAEepKAaHUMU, OOIel cTpaTeruu OOydeHHUs, BOCHUTAHUSA U
pa3BUTHS OOyYalOUIMXCA CPEACTBAMM IPEeIMETa, U3y4aeMoro B paMKax KOHKpPETHOTO
npoduns;

® OpraHu3alMOHHO-TUIAHUPYIOLIA, KOTOpast IPEyCMaTPUBAET OIIpeJieIICHHE:!
NPUHLIMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH M3y4eHUs Yy4eOHOro
Marepuana, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTHUK; MOJIXOJI0B K
(GOpMHPOBAHUIO COJEPKATEIbHON OCHOBBI KOHTPOJS M OLIEHKM 00pa30BaTENbHBIX
JOCTHKEHUI oOydaroluxcsi B paMKaX HMTOrOBOM arrectanuu B (QopMe eAUHOIo
rocy/1apCTBEHHOI0 SK3aMeHa [0 XUMUHU.

[Tporpamma asist yrioyOIE€HHOTO U3YUCHUST XUMHH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COAEpKAHHE, 0053aTeNbHOE [Tl U3YUCHUS
B paMKax OTAENbHBIX NOpoduiel, TpeaycMaTpuBaeT  paclpeleleHne |
CTPYKTYPHUPOBAaHHUE €ro IO KJIAaccaM, OCHOBHBIM COZAEP)KaTEbHBIM JIMHUSAM/paz/iesam
Kypca;

e aéT MpUMEpHOE paclpeieiieHne yueOHOro BpeMeHH, PEKOMEHIyeMOro JJisi U3y4eHUs
OTJIEbHBIX TEM;

e [peularaeT MNPUMEPHYIO IOCIEA0BAaTEIbHOCTh M3Y4YEHHs Yy4eOHOro Marepuana c
y4€TOM JIOTUKH MTOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e 1aéT METOAMYECKYI0 HHTEpIpeTaluio ILelell M 3a7ady M3ydyeHus ImpeaMera Ha
yrayOnEHHOM YpOBHE C YYETOM COBPEMEHHBIX HMPHUOPUTETOB B CHUCTEME CPETHETO
o0rmiero oOpa3oBaHus, COJACPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX PEe3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEIHEro odiiero oOpa3oBaHUS
(JINYHOCTHBIX, METANPEAMETHBIX, PEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB



yueOHO-TT03HABATENbHBIX JIEHCTBUI OOy4alolmerocss IO OCBOCHHMIO COJEp>KaHUs
npeaMera.

[To BceM Ha3BaHHBIM MO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpPEHa
IIPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpOBHE OCHOBHOTO 00mlero obOpaszoBaHus. 3a
npeleiaMu  yCTaHOBJIGHHOM MPOrpaMMON IO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBIISIIONICH copep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaéTcsi BO3MOXKHOCThH BbIOOpa ero
BapUaTUBHON COCTABJIAIOILEH, KOTOpask JOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPAaBJIEHUEM
KOHKPETHOTO MPpodusi O0yIeHHUS.

B cootBerctBuM ¢ koHuenrtyaibHbiMH TON0xeHUsMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriry0JaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHoro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHs Ha YPOBHE YIIyOJEHHOTO M3yYCHHS HalpaBiIeH
Ha pealn3alyio TMPEEMCTBEHHOCTH C TMOCIEAYIOUIUM OSTaloM MOJyYeHUs XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX U OpraHu3alusax CpeaHero npodeccruoHaibHoOro oopasosanus. B 31oil cszu
U3y4YEHHE TIpeAMeTa «XUMHUS» OPUEHTHUPOBAHO INPEUMYILIECTBEHHO Ha pacUIMpeHue u
yrayOleHne TEOPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIMXCSs, BBIOpABIIMX
onpeAenéHHbli Mpouiib 00y4eHHs], B TOM YHUCIE C MEePCHEKTUBOM MOCIEIYIOMIETO MOTYYSHHS
XUMHUYECKOIro 00pa3oBaHus B OpraHu3alusx rnpodeccuoHanbHoro oopaszosanus. Hapsany ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHOn
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeTHEro OO0IIero 0O0pa3oBaHUs H3YYEHHE MpeaMeTra «XHUMUs»
OPUEHTUPOBAHO TAKXKE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMAILHOTO Pa3BUTHsI 00YyUaIOLIUXCS,
Ha (OPMHUPOBAHKE y HUX OOIIEUHTENIEKTYaJIbHbIX YMEHUI, YMEHUN palliOHAIN3aH Y4eOHOTro
Tpyna W  OO0OOMEHHBIX CMOCOOOB  ACATENHHOCTH, WMEIOMUX  MEXKIUCIUILUIMHAPHBIM,
HaJAIIPEeIMETHBIN XapakTep.

CocTaBisiomyUMu IpeaMeTa «XUMHUs» Ha YpPOBHE YIIIyOJIEHHOTO HM3y4YeHHs SBISIOTCS
yrayonénneie Kypcebl — «Oprannueckas xumus» u «OOImmas U HeopraHuyeckas xumusi». [Ipu
OIpe/eNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3ally COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss GPI'OC COO o paznuuusx 6a3o0Boro u
yrIIyONn€HHOTO YpOBHEH M3ydyeHus IpeaMeTa.

OcHoOBy cozepxxkanusi KypcoB «Opranudeckass xumus» U «OOmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAaHUM IOJy4yaeT ONPEAEIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonbpIIMi  00BEM
(dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€éHHOM ypOBHE M3y4deHHUs TMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS 00bEMa 3HAHUNW O XHUMHUYECKUX DJIEMEHTaX U
CBOMCTBAX MX COCJMHEHUH HA OCHOBE PACIIUPEHUS U YIIIyOJeHMs MPECTABICHUNA O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLU, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoanueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  JJIEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMYECKUX MPEJCTABICHUSIX O CTPOCHUN aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKU 3pPEHHsI HEPreTHYECKHX HM3MEHEHHH mpHu e€ oO0pa3oBaHMM M pa3pylICHUH, a TAKXKE C
TOYKH 3pEHUS MexaHu3MoB e€ oOpazoBaHus. M3ydeHwe THUMOB peakuil JOMOJIHAETCS
dbopMupOBaHUEM MPEACTABICHHUI 00 ANEKTPOXUMUYECKUX MPOIIECCax U ANEKTPOIIN3E PacIlIaBOB
U pacTBOPOB BEUIECTB. B Kypce OpraHMyeckod XHMHMM IIPU PACCMOTPEHUU PEaKLMOHHOU
CIOCOOHOCTH COEMHEHUH ynensercss 0coboe BHUMaHKUE BOIpocaM 00 3JIEKTPOHHBIX 3(dekTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEp)KaHHWE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
U3yUYEHHs Ui KJIACCOB OIpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JONOJHEHUH K 00Iel cucTeME IIPEIMETHBIX 3HaHUI) OKa3bIBalOT BIUSHUE CMEXHbBIE
npeaMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa JJIsl KIACCOB XHUMHKO-(DHU3MYECKOro
npoduist 00JBINIOE 3HAYCHUE OyIyT UMETh 3JIEMEHTHI y4eOHOTO Marepuasia mo oOmield XUMUU.
[Ipy w3ydeHUM mnpeaMeTa B JaHHOM Cilydae akUEHT OyJeT clelnaH Ha OOIIHOCTh METOOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3MKE: aTOMHO-MOJEKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, FIEKTPOJIN3A, IPEACTABICHUS O CTPOCHHUH BEIIECTB U IPYTOE.

B 10 ke Bpems B coiep)KaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOHIIs
OombIIMIA yACTBHBIA Bec OyIeT UMETh OPraHUYEeCKas XUMHS. B 3TOM ciydae mpemaocTaBiseTcs
BO3MOXXHOCTH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHU3aluu KIEeTKU KaK
OMOJIOTUYECKONH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMIIOHEHTbI, KaK JIMINHJbL, OEJKH, YIJIeBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB OTOCHHTE3, TbIXaHUS, TUIIEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAyYHBIX
METOJIOB IIO3HAHUS U OIbITa MPAKTUYECKOTO NPUMEHEHHUS HayUYHbIX 3HAaHUM U3ydeHUe npeameTa
«Xumus» Ha yrayOJn€HHOM YpPOBHE OCHOBAHO HAa MEXIPEIMETHBIX CBS34X C Yy4eOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTeCTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTtuka u uHpopMaTiKa» U «Pycckuii A3bIK U TUTEpPATYPay.

[Tpu u3yyenun ydeOHOro mpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBaHus (Ha ©0a30BOM YpOBHE), 3amaueit
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsIeTCS (OpPMUPOBAaHME OCHOB HAyKM XHMMHUH Kak o00jacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMS, INPAKTUYECKOM JAESATEIPHOCTH YEJIOBEKa M OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienue 3Toi 3aiaun Ha yriayOJn€HHOM YPOBHE M3yueHUS
peaMeTa npearnosaraeT peaau3aluio Takux 1esne, Kak:

e (QopmupoBaHuE MPEJCTABICHUN: O MAaTEPUATILHOM E€IMHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TIO3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benylell posn B 0O0ecreueHUN yCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npo0eM HSKOJIOTUYECKOM, YHEpreTH4eckoil M MUILEBOH 0e30MacHOCTH, B Pa3BUTHUHU
MEAMIMHBI, CO3/JIaHUM HOBBIX MAaTEpUaloB, HOBBIX HCTOYHUKOB JHEPruH, B
obecrieueHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B (dhopmMHUpOBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YeJIOBEKa, a TAK)Ke IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEXKalUMX B OCHOBE XUMHYECKOW COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAaMEHTAIbHBIX TOHSTHN, 3aKOHOB H
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEACTaBICHUI 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 00X
Hay4YHbIX NPUHIHUIAX XUMUYECKOTO ITPOU3BOJCTBA;

e (QopmupoBaHue y O0OYyYarOMMXCS OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKUX 3HaHWM Ui OOBSCHEHHS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOM XHMHH, JIJIs1 OOBSCHEHHS W MPOTHO3HPOBAHMS SBICHUH, HMEIOLIMX
€CTECTBEHHO-HAYUHYIO MPHPOIY; TPAMOTHOTO peIIeHUs MpoOieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TO3UIUA HKOJOTHYECKOU
0€30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOM JEATEIHHOCTH YENIOBEKA,
CBSI3aHHOM C XUMHYECKMM IPOU3BOJICTBOM, HCIOJIb30BAaHUEM U IepepaboTKoOM
BEILECTB;

yrayOneHne TPeACTABICHUN O HAy4YHBIX METOJaxX IIO3HaHWS, HEOOXOIUMBIX s
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS! XUMUUYECKUX
SABJICHUM, MMEIOIUX MECTO B TPHUPOJEC, B MPAKTUUYECKON JEATEIBHOCTH U
MTOBCETHEBHOW KU3HU.

B nnane pcaiursanun IIE€PBOOYCPCIHBIX BOCIIUTATCIBHBIX MW Pa3BHUBAIOIINUX (bYHKHI/Iﬁ
HGJ’IOCTHOﬁ CUCTEMBI CPECAHETO O6H_ICFO 06pa3OBaHI/IH IIpyu U3Yy4YCHHU IIPCIMETa «XHUMHA» Ha

yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPUOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B I103HABAEMOCTH SBJIECHUN HPUPOIBI, YBAXKEHHUS K
npoIeccy TBOpYECTBA B 0O0JACTH TEOPETUYECKHX M TPHUKIATHBIX MCCIEIOBAHUN B
XUMHHU, (HOPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSL HAYKHU;

pa3BUTHE MOTHBAIMM K OOYYEHHWIO M IMO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX LIEHHOCTEH;

PasBUTUC IIO3HaBaTCIbHBIX HHTCPECCOB, 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;

dbopMUpOBaHNE YMEHMH U HABBIKOB pPa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KyNbTyphl,  HpUOOpEeTeHHEe  OmbITa  OOLIECTBEHHO-IIOJE3HON
HKOJIOTHUECKON JeSITeTbHOCTH.

OO01ree YUCIIO YacoB, MPEIYCMOTPEHHBIX I HM3y4eHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabiser 204 yvacoB: B 10 ximacce — 102 yaca (3 4daca B
Hezento), B 11 kmacce — 102 gaca (3 vaca B Heziento).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYEHME OPraHUYECKOM XHMMH, TPEICTaBIEHHE O MHOT000pa3uu
OpPraHUYECKHUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHHME aToMa YIJepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aToma yriepoaa. XMMUYecKasl CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunbl THOpUAM3aMKA ATOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THUIIBI MepeKpbIBaHUsA aTOMHBIX OpOUTaJIeH, G- U
n-cBA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
opranuyeckux BemecTs. [lonsTre 0 cBOOOAHOM pajukaie, Hykieoduie u MeKTpoduie.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOEHUS OPraHMYECKUX COCIMHEHUM.
Mornekynsipable U CTpyKTypHble (opmyibl. CTpyKTypHBIE (DOPMYJBl pPa3IUYHBIX BHIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buuabl wu3omepum: CTpyKTypHasd,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKylIax OpPraHWYeCKHX COCTUHEHUIN
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o knaccupuKauy opraHuueckux BemecTs. [lonsaTue o GyHKIMOHATBLHON
rpynne. I'omonorus. I'omonoruueckue psanael. CucremaTnueckas HOMEHKIIATypa OpraHUYeCKUX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OT/IEIbHBIX MPEACTABUTENCH.

OcobenHoctn W Kjnaccu(uKanus  OpraHMYeckux  peakuumi.  OKHCITUTENTbHO-
BOCCTAHOBUTENBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUi: 03HAKOMIICHUE C
oOpa3laMu OpraHM4ecKHX BELIECTB W MaT€pUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIEeCTB IpU HarpeBaHuu (MJIaBieHHe, OOyrIMBaHWE U TOPEHHe),
KOHCTPYMPOBaHUE MOJEINIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxkanbl. 'omonorndyeckuil psj ainkaHoB, oOmiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AIKAHOB, SP -THOPHIM3AINS aTOMHBIX
opburaneit yrineposa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIKAHOB.

XUMHYEeCKHEe CBOWCTBA aJIKaHOB: pEaKLUU 3aMEIIeHMs], H30MEepHU3aliH, JerUIpUpPOBaHHUS,
HUKIU3aliy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXxaHU3Me peakUuil
paZiKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl oydeHns 1 MPUMEHEHUE aJIKaHOB.

[uxnoankanel. O6mast popmMyia, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH) HUKIoaIKkaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHNE UKIIOAIKAHOB.

Ankensl. ['oMonoruueckuii psit aakeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
M TPOCTPAHCTBEHHOE CTPOCHHE MOJEKY/] aIKEHOB, Sp -THOPHIM3AIMs aTOMHBIX OpOHTaeit
yriepoja, - u n-cBa3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOMCTBAa QJIKEHOB. XUMHUYECKHE CBOMCTBA: PEAKLMM IPUCOCIAMHCHMs, 3aMCIICHUS B (-
MIOJIOKEHUE IIpU JBOWHON CBSA3M, NOJMMeEpU3anuu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KagecTBeHHbIE peakIuK Ha 1BOIHYIO CBsI3b. CIOCOOBI OTYYEHHUS M IPUMEHEHHE AIKEHOB.



Anxanuensl.  Knaccupukanuss — ankagueHoB  (CONpsDKEHHBIE,  M3OJUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsikEHHbIX IueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CriocoObI nostyyeHus 1 IPUMEHEHUE alIKaAUEHOB.

Anxunsl. 'omonornyeckuil psj alkuHOB, oOmas (GopMysa, HOMEHKJIATypa U U30MEpHsL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOICTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPHU3AlMU U TPUMEpU3alnu, OKUciaeHus. KucioTHble cBOWCTBA aJKUHOB,
UMEIOIMX KOHILIEBYIO TPOHHYIO CBsi3b. KauecTBEHHbIE peakuuu Ha TPOiHYyI0 cBsA3b. CrocoObl
MOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas popmyna,
HOMEHKJIaTypa M U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30Ia.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro roMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOMIEM IEHCTBHH 3aMECTHTENIEH
B OEH30JIbHOM KOJIbLIE HA MpUMEpE aJIKWIbHBIX paJlKajIOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XUMHYECKUX CBOMCTB CTHPOJIA.
[Tonmumepuszamuss  ctuposna.  CrnocoObl  HOMyYeHUS W [PUMEHEHHE  apOMaTHYeCKHX
YIJI€BOIOPOIOB.

[Tpuponusiii ra3. Ilonyrusie HedTsHbIE ra3el. HedTs u e€ mpoucxoxaenue. KameHHbI
yroib W HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMHUUECKM, KaTaTUTHYECKUi), pugopMuHr, nupoius. [Ipoaykrsl nepepaboTku HedTH, UX
IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eHeTnyeckas CBSA3b MEXAY Pa3INYHBIMU KJIACCAMH YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJIOreHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amereHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO UM  CHUPTOBOrO  pacTBopa MLIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMYecKHX COEOUHEHMSIX.
Vcnonb30BaHue TraJOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl W3y4YEHMs] BEIIECTB M MX MPEBPALECHUIN: HU3y4yeHUe
(¢u3nUecKkux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peaKLuit
YIJIEBOAOPOAOB Pa3IMYHBIX KJIaccoB (oOeciBeunBaHMEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTWIeHa ¢ AaMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApy)EHWE YIiepojia U BOJAOPOJa B OPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe STUJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKoOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ ob0pa3uamMu IIacTMacc, KaydyykoB M PE3HHBI, MOJICJIMPOBAHUE MOJIEKYII
YIJI€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckme coeiMHeHNUs.

IIpenenbHble OnHOATOMHBIE cHUpThl. CTpoeHHE MOJEKyNl (Ha IpUMEpe MeTaHoja u
sTanona). ['omonoruueckuii psia, obmas Gopmyna, usomepus, HOMEHKIATypa U KilacCU(pUKaLus.
dusnyeckue CBOWCTBA MpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJOpoaHbIE CBS3UM MEXIY
MOJIEKyJaMH CHMPTOB. XHMMHUYECKME CBOMCTBA: pPEAaKUMM 3aMELeHMs], JAerHIpaTaluH,
OKHCJIEHHUS, B3aUMOJICIICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakius Ha OJHOATOMHbIE CIUPTHI. JleficTBHE 3TaHOJIa U METAHOJIA Ha OpPraHM3M YEJIOBEKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



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

MHOroaroMHble CHHUPTHI — STUJICHIVIMKOJb W TIULEpuH. DU3HUECKHEe U XUMHUYECKUE
CBOMCTBA: pEaKIMM 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HykiieopuIbHOTO 3ameneHus. JleiicTBue Ha opranu3M yenoBeka. CrocoObl MoTydeHus
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBl U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcudHOCTh (eHona. CrocoObl MONydeHHs] W MpPUMEHEHUEe (QeHoa.
®enonopManbaeTUAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUS — aIbJErHbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, o0mas ¢opmyina,
M30MEPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA aJbJETUIOB M KETOHOB. XHWMHYECKHE
CBOMCTBAa aQJIbJICTUIOB W KETOHOB: peakuuu mnpucoeanHeHuss. OKUCICHUE abICTUJIOB,
KauyeCTBEHHbIE peaklMu Ha anpieruapl. CrnocoObl MOMydeHUs W MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpe/eNbHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HOMeHKIarypa. Du3udeckwe CBOWCTBA OJHOOCHOBHBIX
MpelebHbBIX KapOOHOBBIX KHUCIOT. BomOpoaHbIe CBSI3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUH C
y4acTHEM YTJIEBOJOPOAHOTO paankana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KapOOHOBBIX KHCIIOT — CIOXKHBIX 3pupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEMpeNeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KucCHOT. [IpencraBurenu BbICHIUX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie a¢upsl. ['oMonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nuecKue U XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIETIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOICTBA XKHUPOB: TUIPOJIU3 B KUCION U
iesI09HoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPKAIINX OCTATKH HEMPEIETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IpUPO/IE.

MBpL1a KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PyKTO3a, TajakTo3a, pubo3a, Ie30Kcupubdo3a.
@dusnyeckue CBOMCTBA M HaxoxzaceHue B npupone. dDorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CIHUPTOBBIX M  aJbJACTMJIHON TIpYII, CIOUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HENEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapujaoB. HaxoxxneHue B mpupoje u
npumeHenue. llomucaxapunbpl: Kpaxmaji, TJIMKOT€H M Iesuiono3a. CTpoeHre MaKpOMOJIEKYI
KpaxMmaia, TJMKOT€Ha W IeJUTroJIo3bl. (DU3MYecKue CBOMCTBA Kpaxmalla M LEJUIIOJIO3BI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIW3, KaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOICTBA IEILTIOI03bI: THAPOIIN3, MOTydeHHE d3(PUpPOoB 1eTt0N03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKclepUMEHTAIbHbIE METObl M3YYEHHs BEIECTB M UX IPEBPAIIEHUN: PACTBOPUMOCTh
pa3IMyYHBIX CIMPTOB B BOJAE, B3aMMOJAEWUCTBHUE 3TAHOJNA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CIIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kajusi (BO3MOXHO HMCIIOJIb30BaHUE BUIEOMATEPUANIOB), KAUECTBEHHbBIC PEAKIIUU HA
anpAeruibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(1l)), peakius rimmnepruHa
¢ rugpokcuiom menu(Il), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
9KCHEPUMEHTAJIbHBIX 3aJa4 1o TeMaM «CrupThl U GpeHonb, «KapOooHoBbIe KUCIOTHI. ClI0KHBIE
3upbI».

A3oTcoaepxaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHu4ecKkue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
annpaTUUecKue U apoMaTUYEeCKHe; [epBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTPOEHUE MOJIEKYI,
obmas (opmyna, u3oMepus, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOICTBa, aJIKMJIMPOBAHME, B3aUMOJCHCTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN Kuca0TOoM. CoM aJKuIaMMOHUS.

AHUJIMH — IPEICTaBUTENIb AMUHOB apoMaTnyeckoro psaa. CtpoeHue aHwinHa. B3aumHoe
BJIMSIHUE TPYII aTOMOB B MoJjeKyje aHWiInHA. OCOOCHHOCTH XMMHMYECKMX CBOWCTB aHMJIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MOJNydeHHs] W MPUMEHEHHE amu(paTHYeCKUX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucnorel. Homenknarypa u  unszomepus. OTIenbHbIE TNPEACTABUTENN  O-
AMHHOKUCIIOT: TJIMIMH, ajaHuH. dusznyeckre cCBOWCTBA aMUHOKMCIOT. XMMHUYECKUE CBOICTBa
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHUYECKUX COEAMHEHUN, peakiusi IOJUKOHACHCAlUH,
o0Opa3oBaHHe NENTHAHOM CBsA3H. buonornyeckoe 3HaueHHe aMMHOKHCIOT. CUHTE3 U THIPOIIN3
MENTUIOB.

benkn kak mnpuponnsle nonumepsl. [lepBuuHas, BTOpHuYHas M TpPETHYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMsl, KaueCTBEHHBbIE pEaKluu Ha
OenKu.

OKCHEpUMEHTAJIHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enIKOB B BOJIE, JIeHATypalusl OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OEJKH, pelIieHue
AKCIEPUMEHTAJIbHBIX 33/a4 IO TeMaM «A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHMe OpraHMYECKUX COCTUHEHUI.

Bbicokomo1eKy IsIpHBIE COCAUHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CpenHsAs MoJjeKylspHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEPU3aIIHs U MOJUKOHICHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIIUJIEH,
NOJIMBUHUJIXJIOPH ]I, MIOJINCTUPOIT, MOJIMMETUIIMETAKpHUIIaT, MOJMKapOOHATHI,
nojua THIIeHTepedTanaT). YTunuzanuus u nepepaboTKa MIacTUKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

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

[Tonmumepsl  cnenuanbHOrO  HazHadeHus (TeaoH, KeBiap, AIIEKTPONPOBOJSAIINE
HOJMMEpPHI, OMopasziaraeMble OJTUMEpPHI).



DKCIepUMEHTaIbHbIE METOAbl M3YYCHHS BEIIECTB M WX MPEBpAICHUN: 03HAKOMJICHUE C
oOpasliaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIJIacCTMacC, Kay4dyKOB, peIlIeHUe
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 Teme «Pacrno3HaBaHue MIacTMacC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxenne MoseKyasipHOi (hOpMyJIbl OpraHUYECKOTO COSTUHEHHSI TTI0 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAXOXIACHHE MOJEKYISIPHOW (OPMYIbI OPraHUYECKOTrO
coequHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BbEMY) TTPOJIYKTOB PEAKIIMK M/UIM UCXOTHBIX BEIIECTB, YCTAHOBICHNUE CTPYKTYPHOH (hOpMYyIIbI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHMX CBOWCTB WJIM CIIOCOOOB MOJIYYCHHS,
onpeJieJIeHUe JOIU BbIX01a IPOIYKTAa PEAKIIUU OT TEOPETUUECKU BO3ZMOMXKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzarus MexnpeaMeTHBIX CBS3€H MpH U3y4eHUU opraHudeckoid xumuu B 10 kmacce
OCYIIIECTBIISIETCS. 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX MOHATHH, TaKk U
MOHSATUHN, TPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TIOHATHS: SBJICHHWE, HAyYHBIA (aKT, TUIMOTE3a, TCOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccuukamms, HaAOIIOJICHHE, HU3MEPEHHUE, SKCIEPUMEHT, MOJEb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUHI
YPOBEHb, BEUIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3MYECKUE BEIUYUHBI,
€IMHUIIBI K3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: knerka, opraHusM, SKOcucTeMa, ouochepa, MeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OEJKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpacdus: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOooTus: MUILEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAaHUs, MOIOIIIME CPE/ICTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBILIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anemenT. M3oronsl. CTpoeHHe 3J€KTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TOAYPOBHU. ATOMHBIC
opbutanu. Knaccuduxaruss XUMUYECKUX IJIEMEHTOB (s-, p-, d-, f-anmemenTsl). Pacnpenenenue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTANsIM. DIEKTPOHHBIE KOH(MUTYpAllUH AaTOMOB DIIEMEHTOB
MEePBOTO—YETBEPTOTO TEPUOJAOB B OCHOBHOM U BO30YXIEHHOM COCTOSTHUHU, JJICKTPOHHBIC
KOH(HUTypaIyii HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucreMa XumMu4yeckux d3emeHToB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoanueckoil cHCTEMBI XUMHUUYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH HU3MEHEHHUSI CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyNIaM U
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMmuyeckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJEHTHAs, MOHHAs, METaJUIMYECKasl.
MexaHu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEITOPHBIA. DHEPTUs
Y JuIrHA CBA3U. [loaspHOCTh, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIECHTHOM CBsA3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MEXXMONIEKYISIPHBIE B3aUMOACUCTBUS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpPUMEPE COCIUHEHHUM 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBinenre O KOMIUIEKCHBIX coequHeHusix. (CocTaB KOMIUIEKCHOIO  HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUHU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUsA. THUIBI KPUCTALTUYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcrtunnble pactBopsl. [IpeacraBienne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMM pPACTBOPOB: MaccoBas JOJS BEIIECTBa B
pacTBope, MoOJIsIpHas ~ KOHUEHTpaiusi. HacelllleHHble ¥ HEHACHIEHHBIE  PaCTBOPBHI,
pacTBopumMocTb. Kpucramnoruaparst.

Knaccudukanus v HOMEHKJIATypa HEOPraHMYECKHX BEHIeCTB. |pHBHAJIbHBIE Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEIICH HEOPTaHUYECKUX BEIIECTB.

Knaccugukarnus XuMIYeCKUX peakifii B HEOPTaHNUECKOW U OPraHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALLEHUS SHEPTUU MPU XUMUYECKHX
peakusx. TernoBbie 3QPEeKThl XUMUUECKUX peakuuid. TepMoXuMudecKkue ypaBHEHHS.

CKOpOCTh XUMHUYECKOUW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHBIX (PakTopoB. ['oMOreHHBIC
U TeTeporeHHbie peakuuu. Karanus u kaTanu3aTopsl.

OOpatumbie u HeoOpaTuMble peakuuu. XuUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKTOphl, BIUSIOUIME HA MOJOKEHUE XWMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJIEHHE W KOHIIEHTpAIlMU BEIIEeCTB, y4acTBYIOIMUX B peakiuu. [lpunnun Jle
[TaTense.

OnekTponuTnueckas aucconuanus. CunbHble W ciabble  AMeKTponuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIOTHAs, HEHMTpalibHasl, 1eno4yHas. BoaopoaHblit
noka3zarens (pH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuuu. CreneHb OkucieHus. OKHUCIUTENb U
BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTOJI 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTaIbHbIE METOAbl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCUIa BOJOPOJAa B NPHUCYTCTBUM KaTaIM3aTOpa, MOJETH KPUCTAUIMUECKHX PEMIETOK,
MpOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpelNeleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAWKATOPOB, U3yYeHUE BIUSHUS PA3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumus.

ITonoxxenue HemetaiuioB B llepuomgmyeckoil cucrteMe XuUMHYECKHUX dieMeHToB J[.U.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Duiznyeckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauioB (Ha IpUMEpPE KUCIOpoia, cepbl, hochopa u yriiepoaa).

Bonopoa. Tlonydenne, guznueckre M XUMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH M
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uipubl. TOMIMBHBIE 371€MEHTHI.

lanmorensl. HaxoxxaeHue B mpupojie, COCOObI MOMydeHus, GU3NUECKUE U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBl. BakHelme KHUCIOPOACOAEPIKAIIUE COCIUHEHUSI TallOr€HOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOTYYeHHs! rajoreHoB. [IpumMeHeHue rajioreHoB u
UX COEIUHEHHIA.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJTYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoga M 030HA. OKcUAbI U
HEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (U3HMUECKHEe U XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(I1V), oxcun cepei(VI). Cepuucras u cepHas
KHCTOTHI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCIOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHEHU.

A3zor. Haxoxnenue B mpupojnie, crnocoObl MONMy4eHHs, (U3MUEeCKHEe U XHUMHUYECKUE
cBoMcTBa. AMMHMaKk, HUTpuIbl. OKcHIbl a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M €ro coeAMHEHUil. A30THbBIE
ya00peHusl.

®ochop. Haxoxxaenwe B mpupoje, crnocoObl moimydeHus, U3NYECKue U XUMHUYECKUE
cBorictBa. Dochuael u Pochun. Oxcuasr dochopa, dochopHas kuciaora U e€ COIu.
[Tpumenenne pochopa u ero coenuneHunit. PochopHbie yI0OpeHHUS.

Yriepon, HaxoXIeHHE B TpuUpoae. AJDIOTpornHble Moaudukanuu. Ddusmdeckue u
XUMHYECKHE CBOMCTBAa MPOCTHIX BEHIECTB, 0O0pa3oBaHHBIX yrieponoMm. Okcun yraepopa(ll),
okcua yriepona(IV), yrompHas kuciota u €€ coiu. AKTUBHPOBAHHBIA Yrojb, aJcopOLus.
Oymnepensl, rpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MpPOCTBHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €TI0 COSAUHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUecKue M XHUMHUYECKUe
cBoiictBa. Okcun kpemuusi(IV), kpeMHUEBas KHCIIOTa, CUIMKATHL. [IpuMeHeHue KpeMHHUS U €ro
coenuHeHuil. CTEKIO0, ero Moyly4eHue, BUAbI CTEKIIA.

[Tonoxxenne metaiioB B [lepuonnyeckoil cucreMe XUMHUYECKUX 371eMeHTOB. Oco0eHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gu3nueckue cBOMCTBa METAIIIOB.
[TpumeHeHne MeTaioB B ObITY U TexHHKe. CIIJIaBbl METAIJIOB.

DNEeKTPOXUMUYECKUNA PpsiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJTy4EeHHS
METAJIJIOB: TUAPOMETAIUTYPIUs, TUPOMETAILTYPrus, eKTpomeTamutyprus. Ilonarue o koppo3uu
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapakrepuctuka MmetamioB I[A-rpymmsl [lepuoanueckoil cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpu3nueckue U XMMHUYECKUE CBOICTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COETUHEHUI.

Oo6mas xapaktepuctuka MetainoB IIA-rpymmer [leprogndeckoil CHCTEMBI XUMHYECKHX
AJIEMEHTOB. Maruuii W KajblMid: MoJydyeHHe, (U3NYECKMe U XHMHUYECKHE CBOMCTBa,
MIPUMEHEHHE MPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTH BOMIBI U CITOCOOBI €€ YCTpaHEHUSI.

AOMUHUI: TIONydyeHue, GU3NYeCKue U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHbIE CBOICTBa OKCHJIA M THAPOKCHIA ATIOMHUHMA,
TUIPOKCOKOMIIIEKCHI aJIFOMUHUS.

OO6miass xapakTepucTuka MeTauioB noOouHbix mnoarpymnmn (b-rpynm) Ilepuoauueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

®uznyecknue U XMMHUECKHUE CBOMCTBA XpoMa U €ro coequHeHui. OKCUapl U THAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel U JUXpPOMATHI, UX OKUCIUTEIHHBIC CBOWMCTBA.
[Tony4yeHnue u npuMeHEHNE Xpoma.

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



DuU3nYeCcKne U XUMUYECKHE CBOMCTBA XKejle3a U ero coeAMHeHn. OKCUIbI, THIAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHE KeJe3a U €ro CIJIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonyuenne u npumeHenne
MeIU U €€ COCTMHEHUM.

[{uuk: nonyyeHue, Gu3NYECKUe U XUMUYECKUe CBOMCTBA. AMGOTEpHBIE CBOMCTBA OKCUAA
Y THUAPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHune 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UMX MPEBpPAILCHUM: HU3yYCHUE
00pa310B HEMETAJJIOB, TopeHue cepel, Qocdopa, sxene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMKU «MeTaiibl M CIUIaBbl», B3aWMOJCHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJOW (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMu KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIE PEaKI[MK Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJA U KaTMOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB aJIOMHHHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIEPUMEHTANBHBIX 3a7a4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coenuHeHHsI», «A30T U Gochop 1 UX COSTUHEHU», «MeTauIbl TIaBHBIX TOATPYII,
«MeTaibl MOOOYHBIX MOATPYIII.

XuMUA U )KU3Hb.

Ponb xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAaydyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAay4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelIeCTB (Ha MpUMEpe MPOM3BOJCTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoMa). [IpoMbliineHHbIe
CIOCOOBbI MOMYYSHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero rnocyiencTBus. Poib XuMuu B 00€CTICUEHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuiia uCMoNb30BaHUA
JIEKApCTBEHHBIX MpenapaToB. Posib XMMUU B pa3BUTUU MEAUIUHBI.

XvMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [lpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCETHEBHOMN KU3HHU.

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

XuMHus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. MaTtepuaibl
JU1s1 3N1eKTpoHukH. HanotexHonoruu.

Pacuérnbie 3a1aun.

PacuéTter: Maccel BemiecTBa win 00OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUIECTBA
BEIIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB MMEET NpUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEW PAaCTBOPEHHOIO BEHIECTBA, MACCOBOW JIOJIM W MOJISIPHOM
KOHIIGHTpAIlMKd BEIECTBA B PACTBOPE, JOJW BBIXOJA MPOJAYKTAa PEAKIIUU OT TEOPETHUYECCKHU
BO3MOKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUU OOIIEH M HEOPTraHMYECKOW XMMHH B
11 xmacce ocymiecTBIsSeTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK ¥ MOHATUM, IPUHATHIX B OTJACIBHBIX IPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OOme ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DaKT, THUIOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOJUIHOCTh, HAOIIOJIEHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHUP, MaKpOMHUp, aTOM, 3JEKTPOH, IMPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTHYECKUHM YPOBEHB, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIMHHIIBI
MU3MEPEHHUsI, CKOPOCTh, SHEPIHUsl, Macca.

buonorus: kneTka, opraHm3M, DJKocucTreMa, Ouocdepa, MeTaboJIu3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, KHUPbBI, YIIEBOAbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHHI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpaduisi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHonorus: XuMHU4ECKasi MPOMBIILIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEIbCKOXO03SHCTBEHHOE IIPOM3BOJICTBO, MHIINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB, SJICKTPOHHAS! TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTrBercTBUHM C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JHMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUNCKOM IpakJaHCKON
UJIEHTUYHOCTH; TOTOBHOCTh K CaMOpPA3BUTHUIO, CAaMOCTOSITEIbHOCTH M CaMOOIPEIENIEHUIO;
HaJIMYMe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOY4YaroUIMXCS
PYKOBOACTBOBATLCSA IMPUHATHIMU B O6H.[CCTB€ npaBuJiaMd WU HOpMaMM HNOBCIACHUS, HAIHNYUC
IIPaBOCO3HAHUS, FKOJIOTHYECKON KYJIbTYphl; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH >KU3HEHHbBIE
IUIaHBI.

JIM9HOCTHBIC PE3yNIbTAThl OCBOCHUS MpEAMETa «XHUMHUS» OTPaXaroT cHOpMHUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKON IEATEIILHOCTH 00YUYaIOMIMUXCsl B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMYHOCTHBIE PE3ybTaThl OCBOCHUS IpeaMeTa «XUMUS» OTpaxaroT c(hopMHUPOBaHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIHOCTH 00YUYAIOMIMXCs B MPOLIECCE pealln3alui
00pa30BaTeNbHON 1eATENbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

0CO3HAHMsI O0YYAIOLIMMHKCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOMNOPSAKY;

NpEaACTaBJICHHUA O CONUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIEHUHN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U IMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI JPYTHX
IpY aHAJIN3€ pa3IMYHBIX BUJOB yUYEOHOM JesTeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

OCHHOCTHOI'O OTHOLICHHUA K HCTOPUYCCKOMY MW HAYYHOMY HACICAWUIO OTE€YECTBEHHOM
XAMMUH,

yYBa)KEHHsI K MpOIlecCy TBOpYECTBA B 00JACTH TEOPUH U TMPAKTHUECKOTO MPUIIOKESHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yJNbTaT JJIUTEIbHBIX HAOMI0JICHHH,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHEIX ITIOMCKOB, ITIOCTOAHHOI'O Tpyada y‘-IéHI)IX " IPaKTUKOB,

UHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B IIOJIYUEHHU U TMOCIEAYIOIIEM aHaJu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAaHUsA, S THYCCKOT'O IMTOBEACHMA,

CIOCOOHOCTH OIICHUMBATh CUTyalluHh, CBA3aHHBIC C XHMUUYCCKHMHU ABJICHUAMH, H
IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHMBAaTh CBOE IOBEJECHHWE M IIOCTYNKM CBOMX TOBAapuILEH C HO3MLUHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUIH TOCTYIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMaHMs LEHHOCTeH 310pOoBOro M 0Oe3omacHoro olpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBmwil 0€30macHOTO OOpaIieHusl C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHWMAHUS [IEHHOCTH TIPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUI W HENMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS AIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BoCIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETCHTHOCTH B y4e€OHO-HCCIIEIOBATEILCKOW JICSITCIIBHOCTH,
00IIIECTBEHHO T0JIE3HOM, TBOPUYECKOM M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEUICHWU MPAKTHYECKUX 3a/ady COLUAIbHOMN
HaIPaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYJI0BOU NeSITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYaIbHOW TpPaeKTOpUH OOpa30OBaHMS,
Oynymieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB U TIOTPEOHOCTEH OOIIeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HAHUs HEOOXOAMMOCTU UCIOJIH30BAHUS JOCTIKCHUM XUMUU JIJIsI PEIICHUs] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNUS;

AKTUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIUX BpPEI OKPYXKaIIed MPUPOIHON cpene,
YMEHUS MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JIEHCTBUM U NTPEAOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, ONbITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATBLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEeHHOCTH HAYYHOI'0 O3HAHUS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUS HAyKU U
0OLIECTBEHHON PAKTHUKHY;

MOHUMAaHUS CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIMoOHaTBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbI U YEIOBEKa, B IMO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEU W
pEenIeHNH TPOOIeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XHWMHH JJII COBPEMEHHOW ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BAXKHOU POJNIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B pEIICHHH II00ATBHBIX TPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOH M HKOJOTHYECKOMW O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
o0ecreueHnH yCIOBUH YCTICIITHOTO TPYJa U AKOJIOTHYECKA KOM(DOPTHOM KU3HHA KAKIOTO YjieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMaHUSl CYIIHOCTH METOJOB IO3HAaHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh IMOydaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIIIINX B HEM W3MEHEHHIA,
YMEHHSI 1e71aTh 000CHOBAaHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIJISl PEIICHUS TPOOIIeM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K O3HAHUIO, UCCIIE0BATEIBCKOM e TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHMH 110 XHMHU B COOTBETCTBHH C JKH3HCHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIM4HbIX cpepax npodeccunoHaTbHON
JESTEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe Pe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHErO
00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYHYAIOIMIMXCS MEXIUCHUIUTMHAPHBIC
(MeXnpeaIMeTHbIE) OOIIEHAYYHbIE OHATHUS, OTPAKAIOIINE [[EJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKT, MPHUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHS, UCCIIeI0OBaHUE, HA0IOIeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHblE  yueOHble  JAeHCTBUS  (TMO3HABaTelIbHblE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GopMUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMATBHOW KOMIIETEHIIMH 00y4YaroInXxcs;

CIIOCOOHOCTh ~ OOyHarolIUXCsl  MCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcalibHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON MPAKTHUKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH YYEOHBIMHU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe NeCTBUS

1) 6a30Bble JJOrMUYECKHUE eHCTBUS:

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

ONpEeNeNsATh LENU JeATeTbHOCTH, 3aJaBas HapaMmMeTpbl U KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBbHOCTHU C ITOCTABJICHHBIMU LCIIAMHU,

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYCCKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TIOHATHH M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHATHS ISl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

yCTaHABIWBATh MPUINHHO-CIICJCTBEHHBIE CBS3H MEXTY N3Yy4aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PpACCYKICHUS (MHIYKTHBHBIE, JAECIyKTHUBHBIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PacCMaTPUBACMBIX SIBICHUAX, (OPMYIUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS,

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyNa, YypaBHEHHE XHMHYECKOM peakuud — NpU pEeleHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIEC IMPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUUYECKUX PEaKLIUN;

dopmynupoBaTh LETM U 3aJadyd  MCCIEJOBAaHUS, HCIOIB30BaTh IOCTaBJICHHBIE H
CaMOCTOSITENILHO c(hOpMyTUPOBAHHBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHUSA M IPOBEACHMS YYCHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOZOM IpPOIEcca, CaMOCTOSITEIHHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIAaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEeN0BAaTEIbCKOM M IPOEKTHOM JAESITeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOAOB [T0O3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMALUU (HAYYHO-TIOMYJISIpHAS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaM3UpOBaTh HMH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpenCTaBICHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyYHbIE METOAbI NIpPU IOHCKE M OTOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIOJHEHUS YUE€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

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

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMalueil: MPUMEHATh MEXIpeaAMeTHble ((U3MYecKue M MaTeMaTH4YecKHe) 3HaKd U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATIAJHOCTH.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYX)AaeMOM TEMBbI B XOJI€ TMAJIOTa U/UITH JUCKYCCHH,
BBICKA3bIBATh UJIEHU, (l)OpMy.]'II/IPOBaTB CBOHU npennonceHI/m OTHOCHUTCJIIBbHO BBIIIOJTHCHUA
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlUENd pe3yabTaTOB I103HABATEIbHOU JEATEIBHOCTH, IOJY4YEHHBIX
CaMOCTOATENIBHO WJIA COBMECTHO €O CBEPCTHMKAaMU IIPH  BBIIOJHEHUM XUMUYECKOIO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoekTa, M (hPOpMyaHMpoOBaTh BBIBOJBI IO pe3yjiIbTaTaM NPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMS MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.



PerJ'[HTI/IBHLIe YHUBEpPCAJIbHbIC y‘leﬁHLIe JelCcTBHUA:

CaMOCTOATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESATEIHHOCTS,
ormpezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allrTOPUTM JICHCTBHI NPU BBIOJHEHUN YYEOHBIX M MCCIIEOBATEIBCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IMOJIyUYeHHUs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYLIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOaHaIM3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI MPOTPAMMBI 110 XMMUHW Ha yriyOJIEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero o0pa3oBaHMs BKJIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsS M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHnI0 3HAHUM, BUJBI JESTEIBHOCTH 110 MOJYyYEHUIO HOBOT'O 3HAHMSI U MPUMEHEHUIO
3HaHUU B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAaKXKEe B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSA3aHHBIX C XMMHEH. B mporpamme no XMMHU NPEAMETHBIE PE3YJbTAThl IIPEICTABICHBI 110
roJaM U3y4eHus.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs OTPaXkKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHHUI: O MECTe W 3HAYEHUHW OPTraHWYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HAYK U €€ pOoJIM B 00eCIeUYeHNN YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
peltieHun MmpooJieM IKOJOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTepHUajoB, HOBBIX HCTOYHUKOB JSHEPruH, B OOECIEUEHUU
PaLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMH MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YeJloBeKa, a TaKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON CpeliE;

BJIQJICHAE CUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
MOHITUS — XUMHUYECKHH DJIEMEHT, aToM, SApO M JIEKTPOHHas 00O0JoYka aroma, s-, p-, d-
aTOMHbIE OpOUTANIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHUS aTOMa, TMOpUIM3alus aTOMHBIX
opOuTaned, HMOH, MOJIEKYJla, BaJEHTHOCTb, JJIEKTPOOTPHULATENBHOCTb, CTEIEHb OKHCIICHUS,
XUMHUYECKasi CBs3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIA CKEJeT,
GyHKIIMOHAIbHAS TPYMMa, pajuKan, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHas M NPOCTPaHCTBEHHas (reoMeTpuyecKkas, ONTHYecKas),
WU30MEpbI, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOAEpKAIINE
OpraHUYECKHE COCAMHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIECKYJISPHbIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3akoH . M. MenneneeBa, Teopusi CTpOCHHS
oprannyeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHUS MAacChl BEIIECTB, 3aKOH
COXpaHEHMsSI U TIPEBpAlleHMs] DSHEPTUM NPU XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMWMHM, MUPOBO33PECHUECKHE 3HAHHUA, JICKAIIUE B OCHOBE IOHMMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKHMX SIBIICHUM; TMPENCTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUid, TEPMOAUHAMHUYECKMX MW KHHETHYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB M TPYII aTOMOB B MoJieKyiaxX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dakronoruueckue cBeaeHUS O CBONCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNHU BKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY



U TPaKTHYECKOW JEATENbHOCTH YEJOBEKa, OOLIMX HAy4HbIX IMPUHIMIAX XMMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOA, TIepepaboTKu HedTN);

c(OpPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpHbIE MIPU3HAKH IMMOHATHHA, yCTAaHABIUBATh
UX B3aHMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME TOHITUS IIPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKHUX COECIMHECHUIA;

c(OPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHUECKYK0 CUMBOJIMKY JUISI COCTABICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJIATh YPABHEHUS XUMHMUECKHMX pEaKUMH M  pacKpblBaTb UX  CYLIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUI IOCPEACTBOM COCTaBJIEHUS  3JIEKTPOHHOTO
OamaHca JTHX peakUWid, peakIuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS UX TMOJHBIX U
COKpAILEHHBIX HOHHBIX YPaBHEHUM;

U3rOTaBJIMBAaTh MOJEIM MOJIEKYJl OpraHMYeCKUX BEIIECTB s WJUIIOCTPALUU  UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABINBATh PHUHAIEKHOCTh U3YYEHHBIX OPraHU4YECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPEeNEHHOMY KJIacCy/TpyIiie COeAUHEHNH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoil HoMeHkinarype (IUPAC) u npuBoauTh TpUBHAJIbHbIE Ha3BaHUS
JUISL  OT/AEJbHBIX TPEJCTaBUTENEH OpPraHWYeCKUX BELIECTB (STWJIEH, AaleTWJIEH, TOJyoll,
TJIMIEPUH, OSTWICHTIUKONb, (QEeHoN, (OpMaIBICTHA, AaleTaldbJerH/l, AaleTOH, MypaBbHHAs
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, MaJIbMUTHUHOBAs KHUCIOTHI, TJIUIMH,
JlaHUH, MaJIbT03a, (PPYKTO3a, AHWINH, TUBUHUIL, U30IPEH, XJIOPOIIPEH, CTUPOJ U APYTHeE);

c(OpMUPOBAHHOCTh YMEHHS ONPEAENATh BHUJ XUMHUYECKOM CBS3M B OPraHUYECKHX
COeIMHEHUAX (KOBaJIEHTHAsl U MOHHAs CBSA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATH IOJIOKEHHUSI TEOPUU CTPOCHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa a1 0oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaThb COCTaB, CTPOCHHUE, (PUINYECKUE U
XMMHUYECKHE CBOMCTBA TUIUYHBIX MPEACTaBUTENEH pa3IMUHBIX KJIACCOB OPIraHUYECKUX BEIECTB:
QJIKAHOB, LHUKJIOAJIKAaHOB, AJKEHOB, AJKAJUEHOB, AJKWHOB, apOMATUYECKHUX YTJIEBOJOPOJIOB,
CIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, IU- U MOJIKCAXaPUJIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMM COOTBETCTBYIOIIUX
XUMHUYECKHX PEaKLUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT,;

c(OpMUPOBAHHOCTh yMEHHUS TOATBEPXKJATh Ha KOHKPETHBIX IIpUMEpax XapakTep
3aBHCHUMOCTH PEaKIMOHHON CIIOCOOHOCTH OpPraHMYeCKHX COEAMHEHMH OT KpaTHOCTU M THUIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS ATOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHHUKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NepepaboTKu;

c(OPMHPOBAHHOCTh BIAJIEHUS] CHCTEMOH 3HAaHUM O €CTECTBEHHO-HAYYHBIX MeETOoJax
NO3HAHUS — HaOJIOJEHUHM, W3MEPEHHM, MOJCIUPOBAHUM, OSKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHUS IPUMEHSATh OCHOBHBIE  ONEpalMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O0OOIEHHE, CHUCTEMaTH3alluio, BBISBICHHE
IPUYNHHO-CJIEICTBEHHBIX CBA3EM — /JI U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEAKLIU;



c(OPMHPOBAHHOCTb YMEHUH: BBIABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C MIOHATUAMU U
NpPEJCTAaBICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHbIX TIPEAMETOB s Oojiee OCO3HAHHOTO
INOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHpPA, HUCIOJIb30BATH CUCTEMHbIE 3HAHUS 110
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHS U IPOTHO3UPOBAHUS SIBIECHUHN, HMEIOIINUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMUYECKMM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEAKIil C HMCIOJIb30BaHHEM (PU3MUECKUX BENWYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BELIECTBA), XAPAKTEPU3YIOIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IIPOJYKTaM CrOpaHUsl, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHH: POTHO3UPOBATH, aHAIM3UPOBATh U OLEHHUBATH C MO3MLUI
9KOJIOTUYECKO 0€30MacCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOJACTBEHHON JESTEIbHOCTU
YeJI0BEKa, CBA3AHHOM C mepepadOTKOI BeIIeCTB, HCIOIb30BaTh IOJYYEHHbIC 3HAHUS Ui
IPUHSTUS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYalUsX, CBSI3aHHBIX C XMMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XMUMHUYECKUN
9KCHEPUMEHT (IOTY4YEeHUE U U3YUYE€HUE CBOMCTB OpraHMYECKHX BEIIECTB, KAUECTBEHHBIE PEaKIIUU
YIJIEBOAOPOAOB PA3IMYHBIX KJIACCOB U  KUCIOPOACOJAEPKAIIUX OPraHMYECKUX BEIECTB,
pelIeHne »HKCIEPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKHMX BEIIECTB) C
coOnrofeHreM IMpaBwil  0€30mMacHOro oOpalleHuss C  BEleCTBAMU M JJAOOPaTOPHBIM
o0opynoBanueM, (opMyIUpoBaTh I€JIb HMCCIECIOBAHUA, MPEICTAaBIATh B pa3iudyHON (opme
pe3ysbTaThl SKCIIEPUMEHTA, AaHATU3UPOBATh ¢ OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coOnrofaTh MpaBWiIa HKOJIOTUYECKH I1€JIeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMH
JEATEIIBHOCTH B ILIEJIAX COXPAHEHUS CBOErO 370pOBbs, OKPYXKAaroUled NPUPOAHON cpenbl U
JIOCTHXKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO AECWCTBMSI HA JKUBBIE OPraHU3MbI ONPENEIEHHBIX
OPraHMYEeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHATM3UPOBaTh  1IE€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HUSI COOTHOLIIEHUS PUCK-TI0JI3a,;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XHUMHUYECKOMN
uH(pOpMalliy B pa3IMYHBIX HCTOYHUKAX (HayyHas W ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi HH(popmanuu, MHTepHET M Jpyrue), KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uHopMalrio, nepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MOCTABJICHHOW y4eOHOM
3aJa4en.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas M HeOopraHudecKas XUMH»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJCTABICHUN: O MaTEPHATIbLHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE U 3HAYEHUM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ pojii B 00ECleYeHNH YCTOWYMBOIO Pa3BUTHUS, B PEIICHUHU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYECKOM M THIIEBOW OE30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHUKOB  OSHEprMM, B  O0ECHEYEHUH  palMOHAIBHOIO
IPUPOONOIb30BAHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YENIOBEKA, @ TAKKE
HKOJIOTHYECKU 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO M IIPHUPOTHON CPEAE;

BJIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliye
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbL, JJIEKTPOHHAs: 000JI0YKa aToMa, S-



, p-, d-aromMHBIE OpOWTAIM, OCHOBHOE M BO30YXXIEHHOE COCTOSHUS aToMa, THOpUIU3AIHS
aTOMHBIX OpOuWTasiel, HMOH, MOJEKYJa, BaJCHTHOCTb, JJIEKTPOOTPHIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHMUYECKas CBs3b (KOBAJECHTHAas, MWOHHAs, MeETaJNIMYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKLHUs, PACTBOP, SJIEKTPOJIMUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAIMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOMH 3PPEKT XMMUUECKON peaKiiu, CKOPOCTh XUMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKOMN
aucconuanuu, nepuogudyeckuid 3akoH .M. MeHaeneeBa, 3aKOH COXPAaHEHHsI MacChl BEILIECTB,
3aKOH COXPAHEHMS M MPEBPALICHUS YHEPIrUU MPU XUMHUYECKUX PEaKLMsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKHUX SIBJICHHUI; COBPEMEHHBIE IPEJACTABICHUSA O CTPOCHHMM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM UM HAJMOJIEKYJISIPHOM YPOBHSIX; MPEICTaBICHUS O MeXaHU3Max
XUMHUYECKUX PEaKIUW, TEPMOJUHAMUYECKMX U KHUHETUYECKHX 3aKOHOMEPHOCTSX HX
IPOTEKaHus, O XMMHYECKOM pPAaBHOBECHUH, pacTBOpax M  JIUCIEPCHBIX  CHCTEMaXx;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTAaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOH MAEATEIbHOCTH YelOBEKa,
O0IIMX HAYYHBIX MPUHIUNAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOopMUPOBAHHOCTh YMEHUI: BBIABIISTh XapaKTEPHbIC MPU3HAKU TOHSTHH, YCTaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPAILECHUI;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUISl COCTaBICHUS
dbopMys BEHIECTB W ypPaBHEHUH XHUMHUYECKUX pEaKIMi, CHCTEeMAaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHaNbHbIe HA3BaHUSI OTAEIHHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAIIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKHUX
AJIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAasl, MOHHAsA, METajlInyeckKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCUMOCTb CBOWMCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPHUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JJOHOPHO-aKIETITOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJIECHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHMI: KIAaCCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIECTBA MO HX
COCTaBy, XMMHYECKHE PEAKIMU IO Pa3IW4yHbIM IpH3HAKaM (YHCIy U COCTaBYy pearupyrommx
BEIIECTB, TEIUIOBOMY d3((eKTy peakiuu, HW3MEHEHHIO CTENeHEeW OKHCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aTopa M JIPYrHe); CaMOCTOSATENIbHO BHIOMpATh OCHOBAaHUS U
KPUTEPUU JJI KITaCCU(PUKAIMHI U3y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpPBIBAaTh CMBICH TMepuoaudeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3UPYIONIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMHUYECKHX DJJIEMEHTOB IepBoro—uerBéproro nepuonos Ilepmoamueckoin cucremst [[.U.
MenneneeBa, UCHOJIb3Ys MOHITHUS «IHEPrETUYECKUE YPOBHHY, «IHEPre€THUYECKUE TOJTYPOBHH,
«s-, p-, d-aroMHBIE OpOWTAIN», «OCHOBHOE M BO30YXIEHHOE HSHEPreTHUYECKHUE COCTOSHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XHMHUYECKHX DJJIEMEHTOB U MX
COEIMHEHUH 10 nepuojaM u rpynmam Ilepuoguueckoii cucremsl /. . MenaeneeBa, BaJeHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS MX 3JIEKTPOHHBIX 000JI0YEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEepU30BaTh (OMUCHIBATh) OOIHUE XUMHYECKHUE
CBOMCTBa BEIIECTB Pa3IUYHBIX KJIACCOB, NOJATBEP)KIATh CYLIECTBOBAHME I€HETHUYECKOM CBSA3HU
MEX1y HEOPraHUYECKMMU BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuil MOCPEICTBOM COCTaBJIEHMSI JIEKTPOHHOIO OanaHca 3TUX peakUuil; peakluuidl HOHHOIO
oOMeHa MyTEM COCTaBJIEHUS WX IIOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOJIN3A; peakluil KOMILIEKCOOoOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHUX
peakuuii ¢ y4y€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsS CKOpPOCTU
XUMHYECKON pPEaKkiMu B 3aBUCHMOCTU OT Pa3IMUHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHYECKOT0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aeicTuii (mpunuun Jle llarensbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMUUYECKUE PEAKIIUH, JIEKAIIUE B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUS] CEPHOW KHUCJIOThL, aMMHakKa, OOILIUMe Hay4HbIE MPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; I€EeCOO00Pa3HOCTh MPUMEHEHUS HEOPraHWYEeCKUX BEIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0b3a;

c(hOopMUPOBAHHOCTD BJIQJCHHS CUCTEMOU 3HAHUI O METOJIaX HAyYHOI'O TO3HAHUS SIBJICHUI
OpUpoOABl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICIICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHSTh ATH 3HAHUS MPHU
SKCIIEPUMEHTAILHOM HCCIIEJJOBAHUM BEHIECTB U JUIsl OOBACHEHUS XUMHUYECKHX SBJICHUI,
HUMEIOLINX MECTO B MIPUPOJIE, IPAKTHUUECKOH 1€ATEIbHOCTH Y€JIOBEKa U B MOBCETHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISBJISATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUN C TTOHSATUSAMU U
OpPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHbIX IpeAMETOB s Oojiee OCO3HAHHOTO
MMOHUMaHUS MaTepUaIbHOTO €IMHCTBA MUDA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUETHI: C UCIOIb30BAaHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIEHTpAIUsA»; MacChl BEleCTBA WM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OHOIO U3 YUYAaCTBYIOLIUX B PEAKLIUU
BEIIECTB; TEIUIOBOrO 3(pdeKTa peakluu; 3Ha4YeHUs1 BOJOPOJHOIO MMOKa3aTelsi pacTBOPOB KHCIOT
W IIeJIoYel ¢ M3BECTHOM CTENEHBIO JAMCCOLMAIMH; Macchl (00BEMA, KOJWYECTBA BEIECTBA)
IPOJYKTa PeaKiuy, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MaccoBOW J10Jiell pPacTBOPEHHOIO BEIIECTBA WM JIaHO B HU30BITKE (MMEET IMpHUMECH); JOJIU
BBIXO/Ia MTPOJIYKTa PEaKiuu; 00BEMHBIX OTHOIIIEHUH ra30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
JKCIIEPUMEHT (TMPOBEICHNE peakluii HOHHOTO 0OMeHa, OATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEbl PACTBOPOB BEIIECTB C IOMOIIBI HHINKATOPOB,
W3YYEeHUE BIUSHUS pPa3INYHBIX (DAKTOPOB HA CKOPOCTh XHMHUYECKON pEaKINH, pEIIeHue
SKCIIEPUMEHTANIBHBIX 337au no TemaMm «Metamibs» u «Hemeramnel») ¢ coOnrogeHreM MpaBuil
Oe3omacHOro odOparieHus C BellecTBaMHM U J1ab0opaTOpHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
[eNb HWCCIENOBAaHUS, TMPEACTABIATh B pPa3IUYHOW (Qopme pe3ynbTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCT;

c(hopMUPOBAHHOCTh YMEHHIA: COOIIOATh MpaBUjIa MOJb30BAHUS XUMUYECKON MOCYI0N 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMU
[0 BBINOJHEHUIO Ja0OpAaTOPHBIX XUMHUYECKHX OIBITOB, HKOJOTHYECKU IEIeco00pa3HOro
NOBEJCHUSA B OBITY M TPYIAOBOM JEATEIBHOCTH B LENAX COXPAHEHUS CBOEr0 3I0pOBbS,
OKpYKalolllel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHUSI Ha YKUBBIE OPraHU3MbI OIPEICIEHHBIX HEOPraHWYECKHX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMUYECKOU
uH(pOpMallii B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHGopMmanuu, WMHTEepHET U [pyrue), KPUTUUYECKH aHaJIU3UPOBATh XHUMHUYECKYIO
uHpopMalnio, epepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1auen.
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1.1 u [lepromnueckast cuicTeMa XUMHUYECKHX 9
anemeHToB 1. 1. Menaeneena
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Pa3znen 3. Xumus u :Ku3Hb
31 MeToabl TO3HAHUST B XUMUAHU. XAMUS U 9
’ KHU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

wn Tema ypoka

IIpenmeT u 3HaYEHUE OPraHUYECKON
XHUMUH, TIPEJICTABIICHHE O MHOTO00pa3uu
OPraHMYEeCKUX COCTUHEHUMN

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

DJIEKTPOHHOE CTPOCHHE aTOMa YIiiepoa
(ocHOBHOE M BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOKHOCTH aTOMa yriiepoa

XuMHUecKas CBSI3b B OPraHUYECKUX
coeIMHEHUSIX. MexaHu3Mbl 00pa30BaHUs
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYeCKUX
coenquHenuit A. M. byrneposa

Buael uzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ }exTs B MONIEKyNIaX OPraHuYeCKUX
COCJIMHEHU U

[IpencraBnenue o kKIacCUPUKANA U

cucremarnueckas HomeHkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHU4ecKoi
XUMHUH




10

Cucremarusanys U 0000IeHrE 3HAHUI 110
TEME

AJIKaHBI: TOMOJIOTHUECKHH psijI, 001Ias
dbopmysa, HOMEHKJIaTypa U U30Mepus,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYIT

duznueckre 1 XUMUYECKHE CBOMCTBA
AJIKaHOB

11

12

13

HaxoxaeHnne ajkaHoB B Ipupoie.
CriocoObI mosTydeHus 1 IPUMEHEHNE
AJIKaHOB

[{uknoankansl: obmmas Gopmyna,
HOMEHKJIATypa H U30MepHsi, 0COOCHHOCTH
CTPOCHHS 1 XUMUYECKHX CBOWCTB, CITOCOOBI
MOJTyYCHUS ¥ IIPUMEHEHHE

Pemenne pacuéTHbIX 3a1a4 Ha
orpezeNieHue MOJIEKYIIPHON (HOPMYIIbI
OpPTaHMYECKOTO BEIIECTBA IO MACCOBBIM
IIOJIAM aTOMOB DJIEMEHTOB, BXOIAIINX B €0
coctaB. CucteMaTH3anus U 0000IIeHNIE
3HAHUH 110 TEME

14

AJKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas ¥ [UC-TPAHC-U30MEPHUS
AJIKEHOB

15

PuznyecKkue 1 XMUMUIECKHE CBONCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




CrniocoOblI MoTy4eHus U IpUMEHEHUe

16 1
AJIKEHOB
[TpakTrueckas padora Ne 1 mo Teme

17 "[Tony4yeHue 3TUSICHA U U3YYEHUE €T 1
CBOMCTB"
Pemenne pacy€THbIX 3a1a4 HA

18 OTIpeIeIeHUE MOJICKYIJIIPHON (hOPMYJIBI 1
OpPraHMYECKOI'0 BELECTBA
AJKagueHbl: CONpPsKEHHDIE,

19 M30JIMPOBAHHbBIC, KYMYJIMPOBAHHBIE. 1
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOCHUS

20 XUMHUECKUE CBOICTBA CONPSHKEHHBIX |
JTUEHOB

)1 CriocoObl nostyyeHus 1 IpUMEHEHNE |
JIKaJUCHOB
AJKUHBI: TOMOJIOTHYECKUH psijl, oO1ias

2 dbopMyia, HOMEHKJIATypa, 3JIEKTPOHHOE U |
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL,
¢du3nyeckre CBOMCTBA

23 XHUMHUYECKHE CBOMCTBA aJIKMHOB 1

24 KauecTBeHHBIE peaKIMM Ha TPOMHYIO CBA3b 1

)5 CrniocoObl Mosty4eHus U IpUMeHEeHue |
AJIKUHOB

26 Pemenue 3anau: pac4€Tsl O ypaBHEHUIO |
XUMHUYECKON PEAKINU

7 CucreMmarusanys 1 0000IeHre 3HAHUI 110 |
TeEME

28 ApeHBI: TOMOJIOTHYECKUHN Psifl, 00IIas 1




dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OcH30J1a ¥ TOTyoJIa, UX (PU3HUECKUE
CBOMCTBaA

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

29
3aMeILICHUS
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

30 IIPUCOEANHEHHNS, OKUCIIEHUE TOMOJIOTOB
OeHzona

31 Oco0eHHOCTH XMMHUYECKUX CBOWMCTB
CTHpOJIa
Pemenue pacy€rHbix 3a1a4 Ha

32 olpezesieHue MOJIEKYIIpHOU (hOpMyIIbI
OpraHMYECKOro BEIIEeCTBA

13 CriocoObl nostyyeHus 1 IpUMEHEHNe
apeHoB

34 ['eneTnueckas CBA3b MEXKIY Pa3IMYHBIMU
KJIacCaMM YIJIEBOI0POIOB
Pacu€rsl 0 ypaBHEHUSAM XUMHUECKUX

35 peakiuii. Cucremaruzaius u 00001IeHe
3HAHUH 110 TEME

36 [Tpuponustii ra3. [lonytHsle HeTsAHBIE
rassl

37 KameHHbIi yroas ¥ IpOgyKThI €T0
nepepadoTKu
Hedts 1 ciocoOw1 €€ mepepadoTKu.

38 [TpumeHeHre TpoAYKTOB nepepaboTKu

HeTH




39

40

I'eneTnueckas cBI3b MCXKAY pa3IndHbIMU
KJlacCaMH yIrji€BOJOpPOJ0B
FaJ’IOFeHOHpOI/I?»BOI[HBIC YrJI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIITUN
3aMCIICHHUA IraJIoOTcHa

41

JleWicTBue 1ienouei Ha
rajoreHnpoun3BoiHbIe. B3anmonaeicteue
JUTAJIOT€HAIIKAHOB C MarHUEM M [IUHKOM

42

43

44

45

CucreMmaru3zanus 1 0000I1eHe 3HAHUH 110
paszneny "YrieBonopoasr"

KoHTposbHas pabora 1o Teme
"VYraeBogopobr"

[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUECKUH psia, oOmiast popmya,
CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kiaccudukanus,
buznyeckue cBoiicTa

XUMHUYECKUE CBOMCTBA MPEAEITbHBIX
OZHOATOMHBIX CIIUPTOB

46

47

48

CrniocoObl Mosty4eHus U IpUMeHEeHue
OJTHOATOMHBIX CITUPTOB

[TpocTeie 2¢upbl: HOMEHKIIATypa U
U30MEpHUsI, 0COOCHHOCTH (PU3NIECKUX U
XAMHUYECKUX CBOUCTB

MHoroaToMHEIe CIIUPTLL: 3TUJICHTIIMKOJIb 1

TIIALEPHUH, UX PU3UIECKHIE U XUMHUECKUE
CBOMCTBA

49

CrniocoObl MosTy4eHus U IpUMeHEeHne




MHOI'0AaTOMHBIX CIIMPTOB

@DeHOJI: CTPOCHUE MOJIEKYJIIBI, (PU3NYECKHE

50 .
cBoiicTBa. TOKCMYHOCTH peHOIa

51 XuMu4eckue cBoiicTBa (heHoa

57 CniocoOblI MoTy4eHus U IpUMEHEHUe
denona
[IpakTuyeckas padora Ne 2. Pemenue

53 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"CrnupTtsl U eHobl"

54 Cucremaru3zamys u 0000IIeHUE 3HAHUH 110
TeMe
Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE

55 CTpoeHHE KapOOHUILHOU IPYIIIbL;
TOMOJIOTHUYECKHUE Psizibl, 001as popmyia,
U30MEpHs 1 HOMEHKJIaTypa

56 AnbJierupl ¥ KETOHbI: (PU3NYEcKUe
CBOWCTBA; peaKkIK MPUCOECTUHEHUS

57 Peakninu okucieHus 1 KayecTBEHHBIE
PEaKIfH abJeTUI0B U KETOHOB

53 CriocoOb! nostyueHus aabAeruI0B U
KETOHOB
OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOEHUS MX
MOJIEKYJT

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (PM3WYECKHE CBOWCTBA

61 XHWMHUYECKUE CBOMCTBA MTPEACIIBHBIX

OJHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT




62

63

64

OcoOEHHOCTH CBOMCTB MypPaBbHHOM
KHCI0TE. MHOTOOOpa3ue KapOOHOBBIX
KHUCJIOT

OcoOEHHOCTH CBOWMCTB: HEMPEICIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu BbICIIMX
KapOOHOBBIX KUCIIOT

Ilonstue o IMPOU3BOJHBIX Kap6OHOBBIX
KHCJIOT

65

CriocoObI mosTydeHus 1 IPUMEHEHNE
KapOOHOBBIX KUCIIOT

66

67

68

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUHN PSIII,
obmras popmyia, ©30MEpHs U
HOMEHKJIaTypa

dusznyueckue U XUMUYECKHE CBOWCTBA
3¢upoB

Pemenne pacu€THpIX 331a4: IO YpaBHEHHUIO
XUMHYECKON PEaKIluy, Ha OTpeICTICHHUE
MOJICKYJISIPHOM (hOPMYJITBI OPTaHUYECKOTO
BEILIECTBA

69

[IpakTuueckas padbora Ne 3. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME
"KapOoHoBsie KucioTsl. CroxxHbie 3¢pupsr"

70

71

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOUCTBA (THUAPOITH3)

OcoOeHHOCTH CBOWCTB JKUPOB,
COZIEPIKAIUX OCTaTKU HEMPeAeTbHBIX




JKUPHBIX KUCTOT. XKupsl B mpupoje

MBpbi1a Kak COJIA BBICIIUX KapOOHOBBIX
KHCJIOT, UX Moroliee AcicTue. [loHsaTue o

72 CUHTETHYECKUX MOIOIIUX CPEICTBAX
(CMC)
I'enernueckas cBs3b yIriIeBOJOPOAOB U

73 KHCJIOPOJICOACPKAIINX OPTaHUYECKUX
BELICCTB

74 Pacuérbl o ypaBHEHUSAM XUMHUYECKUX
peaxkuuit

75 Cucremaru3zanus 1 00001IeHUE 3HAHUH 110
TeEME
OO0m1as XxapakTepucTUKa YIJIeBOJIOB U

76 KJaccu(uKalus yriaieBoJoB (MOHO-, 1U- U
HoJIcaxapubl)

77 Momnocaxapusl: (pu3nuecKrue CBOMCTBa U
HaXO0XJIEHHE B IPUPOJIE

73 ITpuMeHeHne TII0KO03BI, €€ 3HaUEHUE B
KU3HEJEATEIIBHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa, MaJIbT03a U

79 naxro3a. HaxoxneHnue B npupoje u
IIPUMEHEHHE AUCAXAPUIOB
[Tonucaxapuasl: cTpo€HUE MAKPOMOJIEKYIL,

80 bu3HYeCKre U XUMUYECKUE CBOMCTBA,
IIPUMEHEHNE

81 [TonsiTrie 00 NCKYCCTBEHHBIX BOJIOKHAX

20 Pemenue pacueTHbIX 3a1a4 Ha

ONIPCACIICHUC JOJIM BbIXOAA IMTPOAYKTA




83

PCaKIUU OT TCOPETHYECKH BO3MOXKHOT'O
Cucremarusanys U 0000IeHUE 3HAHUHN 110
pasneiny

84

85

86

KonTtponpHast pabora o Teme
"Kucnopoacoaepxariue opraHu4eckue
coeuHeHus"

AMUHBL: KIacCUPUKAIS, CTPOCHUE
MOJIEKYII, 001as popmyiia, H3o0Mepus,
HOMEHKJIaTypa 1 (PU3HYeCcKHe CBOWCTBA

XHUMHUYeCKHe CBOMCTBA aJ'II/ICI)aTI/I‘leCKI/IX
AdMHHOB

87

AHUJIMH: CTPOCHNE aHWINHA, 0OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUIMHA

88

&9

90

CrniocoOblI MoTy4eHus U IpUMEHEHUe
am(aTHIECKUX AMHHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
nzomepus, (hu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH Ol
AMUHOKHCIIOT

XHUMHYECKHE CBOMCTBA AMHUHOKHCIIOT, UX
OMOJIOTHMYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHtes u TUAPOJIN3 NENITUA0B

91

benku kak npupoaHbIe TOTUMEPHI;
CTPYKTYpHhI O€JIKOB

92

93

XUMHUYECKHE CBOUCTBA OEIIKOB

A30TcoaepIKaIne reTeporuKINIeCKHe
coenuHeHUs. HyKIeMHOBBIE KUCTOTHI:
COCTaB, CTPOEHHE U OMOJIOTHYECKas POIIb




94

95

96

97

[TpakTuueckas padora Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

[TpakTueckas padota Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Pacnio3HaBaHUE OPraHUYECKUX
coequuenui"

KoHTposbHas pabora 1o Teme
"A30TcoAepIKalle OpraHuuYeCKUe
coenuueHus"

OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOIJICKYJIIPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CUHTC3a —IIOJIMMCPHU3aAlA U
IIOJIMKOHACHCAII U

98

[Tnactmaccel. YTunuzanus u nepepadoTka
IIacTUKa

99

100

101

OnacToMepbl: HaTypaJlbHbIN
CUHTCTUUYCCKUEC KaydyKH. Pesnna

BomnoxkHna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CIICIuaJIbHOI'O
Ha3HA4YCHUA

[IpakTuueckas pabora Ne 6. Pemenue

HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"Pacrmio3HaBaHue mjacTMacc U BOJIOKOH"

102

O00011eHNEe U CUCTEMATU3 AL
U3Y4EeHHOTO MaTepraia mo TemMe
"BBICOKOMOJIEKYIISIpPHBIE COSMHEHMS"




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Atom. CocTaB aTOMHBIX s7€p. XUMUUECKUI
aneMeHT. M30Tomnsl

CTpOGHI/IC QJICKTPOHHBIX 000JI0UEK aToOMOB,
KBaHTOBBIC YHCJIa

Knaccudukanus XMMHUECKHUX 3JIEMEHTOB (S-,
p-, d-, f-amemMeHThI)

Pacnpenenenue 351eKTpOHOB 110 ATOMHBIM
opOuTamsim

OJEeKTPOHHbIE KOH(PUTypallMi aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YyXAEHHOM
COCTOAHUH

SHCKTpOHHHe KOH(I)I/Il"ypaI_II/II/I HOHOB.
SHCKTpOOTpI/IHaTCHBHOCTB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX ieMeHToB /1. 1.
Menzeneesa, CBsi3b C COBPEMEHHOM TEOPUEH
CTPOEHHS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUST CBONCTB
XUMHNYCECKHUX DJICECMCHTOB U 06pa3yeMLIX MU
IMPOCTBIX U CJIOXKHBIX BCUICCTB 110 I'pyIimnam U
nepuoaam

Cucremarusanys 1 0000IeHNEe 3HAHUI 110




10

TEMEC

Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMoneKysipHbIe
B3aUMOJICUCTBUA

11

BaneHTHOCTB U BaJIEHTHBIE BOZMOXHOCTH
aToMOB. CB3b 3JIEKTPOHHOMN CTPYKTYpbI
MOJIEKYJI C UX FT€OMETPUUECKUM CTPOECHUEM

12

13

14

IIpencraBienus 0 KOMIUIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

BemectBa MOIEKYIApHOTO U
HEMOJIEKYJIAPHOIO CTPOeHHUs. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BELICCTB

Ilonstue o JAUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOUJHBIX paCTBOpax

15

WctunHbIe pacTBOPHI: HACHIIIEHHBIE U
HEHACBHILIEHHbIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

16

17

18

CrniocoObl BbIpayKe€HUSI KOHIIEHTPALUU
pacTBOpoB

Pemenue 3anau ¢ Cnosb30BaHUEM MTOHATHH
"MaccoBast 10JI1 paCTBOPEHHOIO BellecTsa',
"MoJsipHast KOHUEeHTpaus'"
Knaccudukanus 1 HOMEHKIATypa
HEOpPraHUYECKUX BEIIECTB

19

Cucremarusanys 1 0000IeHNEe 3HAHUI 110
TEME




20

Kontpoinbhast padora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH 1
[lepronnyeckas cucreMa XUMHYECKUX
anemenToB Jl. 1. Menzeneesa", "Ctpoenue
BelecTsa. MHoroo6pasue BemniecTs"

21

Knaccudukanust XaMUYeCKUX peakiivii B
HEOPraHWYeCKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILCHUS] SHEPTUU NTPU
XUMHUYECKHUX PEAKLMIX

22

23

TemnoBbie 3¢ (HEKTHl XUMUYECKUX PEaKLIUH.
TepMoxumMuyeckue ypaBHEHUS

Brruucnenus mo YpaBHCHHUAM XUMUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

24

CKopoCTh XUMHUYECKOM peakiuu, e&
3aBUCHUMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
Karanus u karanuzaTopsl

25

26

['oMoreHHbIe U reTeporeHHbIe peaKuu
[TpakTryeckas pabora Ne 1 o teme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU peakuun"

27

OOpaTuMmble 1 HEOOPATHMBbIE pEaKLUU.
XUMHUYECKOE PABHOBECHE

28

29

[TpakTiueckas padota Ne 2 o reme
"Bnusinue pa3nnyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS "

SJ'ICKTpOJ'II/ITI/I‘-ICCKaﬂ JUucconuranus. CunpHbIC
U ciaabblie OJICKTPOJIUTHI. CremncHb




IUCCOLIMAIAN

HNonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pacTBopoB. Bomopoausiii mokazarens (pH)
pacTBopa

31 I'mpponus cosneit. Peaknuu, nporekaronme B
pacTBopax 3JEKTPOIUTOB
[TpakTrueckas padora Ne 3 o Teme

32 "XuMu4ecKe peakliuy B pacTBOPax
AJIEKTPOIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC

33 peakuu. Baxueniime OKUCIUTEIN U
BOCCTaHOBUTEIH

34 Merton 37eKTpOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DJEKTPOIN3 PACTBOPOB U PACILIaBOB
BEIIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemenne 3a1a4 pa3au4HbIX TUIIOB

38 Cucremaru3zanus 1 00001IeHUE 3HAHUH 110
TeMe "XuMuueckue peakiuu'

39 KonTponbHas pabora no teme "Xumuueckue
peakuun"
[Tonoxenune Hemeramios B [leprnognueckoit

40 cucTeMe XxumMuueckux snemenTos /1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3nveckre CBONCTBAa HEMETAIIOB

41 AnnoTponusi HEeMETauIoB (Ha IPUMEPE

KHCIJIOPOJIa, cepbl, hocdopa u yriepoia)




Bopopon: nonyuenue, pusudeckue u

42 XAMHUYECKHE CBOMCTBA. | Mapuibl
["anoreHsl: HaXOXAEHNUE B IPUPOJIE, CIIOCOOBI

43 MoTy4deHUs1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBa
l'anorenoBonopoasl. Baxuerimue

44 KHCJIOPOJICOICPKAIINE COSTUHEHUS
raJIoreHoB
JlaGopaTopHbie U TPOMBITINIEHHBIE CITOCOOBI

45 noJjiyueHus rajgoreHoB. [Ipumenenue
rajoreHOB U UX COCIMHEHUI
[TpakTuueckast paborta Ne 4. Pemenue

46 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"T"asiorensr"
Kucnopon: naboparopHsie u

47 MPOMBINIJICHHBIE CIIOCOOBI MOTYYESHHUSI,
du3nyeckre U XuMuyeckre cBoictra. O30H.
[IpumeneHne KucIOpoaa v 030Ha

48 Oxcuipl 1 NEPOKCHIBI

49 Pemenue 3a1ay pa3nuyHbIX TUIIOB
Cepa: HaXOXXJ€HHE B TIPUPOJIE, CTIOCOOBI

50 MONyueHusl, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopon, cyab(puast

57 Kucnopoacoaepxaiiue COeJUHEHNS CEPBI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIIOThI

53 [IpakTuueckas padora Ne 5. Pemenue

HKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coequueHus"

A30T: HaXOXJICHHE B IIPUPOJIE, COCOOBI

54 MoJTydeHus1, GU3NIECKUE U XUMHUYECKUE
CBOMCTBAa. AMMMAK, HUTPH/IbI

55 Kucnopoacoaepxaiiiue coeTuHEHUS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTBI

56 IIpuMeHeHue a30Ta U ero COeAMHEHU M.
A3oTHBIE y10OpeHHS
®Dochop: HaXOXKIEHHUE B IPUPOAE, CIOCOOBI

57 MOJTyueHusl, PU3NYECKUE U XUMUYECKHE
cBoricTBa. Dochuasr u pochun

58 Oxkcunsr pocdopa, pochopconepxarme
kucinoTsl. Comn HochOopHOI KHCTOTHI

59 [Tpumenenue dhocdopa 1 ero coeTMHEHUH.
dochopubie y1oOpeHus
[Tpaktuyeckas padora Ne 6. Pemenue

60 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T U
docdop u ux coeguHeHus"
VYriepoa: Hax0XJIeHUE B IPUPOJIE,

61 AIOTPONHbIE MOANDUKALIUY; PU3HUECKUE U
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE

& Oxkcua yrinepona(Il), okcun yranepona(IVv),
yroJibHas KMCIIOTa U €€ CONU

63 Pemenue 3an1ay pa3nu4HbIX TUIIOB
Kpemunii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI

64 MOJTy4yeHusl, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHueBas KMCIOTa,




CHJIMKATbI

[IpuMeHeHne KpeMHUS U €r0 COCIUHEHU.

06 CrexJ10, €ro nojay4eHue, BU/bl CTEKIIa

67 Pewenue 3a1a4 pa3nu4HbIX TUIIOB

68 Cucremarusanys U 0000IeHrE 3HAHUI 110
teme "Hemerasr"

69 KonTponpHas padora o Teme "Hemeramnbr"

70 AHanu3 pe3ynbTaToB KOHTPOJIbHON PaboTHI,
KOPPEKLHs OMUO0K
[Tonoxxenne meramnos B llepunoanueckon

71 CHCTEME XUMHUECKUX JIEMEHTOB.
OCO0EeHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB

7 OO6mue ¢pu3nyecKre CBOMCTBA METAJLIOB.
[TprMeHeHHEe MeTaIoB B OBITY U TEXHUKE

73 Cnnasel MetaiioB. Kopposust metanioB

74 Pemenue 3anay pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKUH Psiji HallpsHKEHUH

75 MeTaiioB. O61muye crnocoobl MOTyYEHHS
METaJIJIOB
OOu1as xapakrepucTika Metaios [A-
rpymsl lleproagnyeckoi cucteMbl

76 XUMUYECKHX A1eMeHTOB. Hatpuii n xanuii:
noJjiyueHue, pU3ndeckue U XuMHUIecKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
AX COeINHEHUH

77 O61mas xapaktepucTuka MmetamioB ITA-

rpymsl [leprnoanyeckoi cucteMbl




78

XMMHYECKHX 3JIEMEHTOB. Maraui u

KaJbIUi: OTy4YeHue, (PU3nIecKue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79

ANIOMHMHUI: TIOTy4eHue, (GU3nYecKre u
XUMUYECKHE CBOMCTBA, IPUMEHEHHE

80

81

82

AmdoTepHble CBOICTBA OKCHIA U
THJIPOKCHUIA ATFOMHUHUS,
THJIPOKCOKOMITIIEKCHI aTFOMUHHMSI, UX
pUMEHEHHE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

[IpakTuyeckast padora Ne 7. Pemenue
AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"Mertauibl TJ1aBHBIX oArpymmn"

83

OO0m1as XxapakTepUCTUKA METAILIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMUYECKUX
JJIEMEHTOB

84

85

86

Pu3nyecKue 1 XMMUYECKHE CBOMCTBA Xpoma
Y €r0 COCIMHEHU, UX TPUMEHEHUE

Baxwuelimme coelMHEHNs] MapraHia.
IlepmaHranar Kayuusi, €ro OKUCIUTEIbHbIE
CBOMCTBaA

dusznueckre 1 XMMHUYECKHE CBOMCTBA JKejie3a

u ero coenuHeHun. Ilomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

duznueckre 1 XUMUYECKHE CBOMCTBA MEIU U




e€ COeIMHCHMH, NX TPUMEHEHNE

duznueckre 1 XUMUYECKHE CBOMCTBA [IUHKA

88 Y €ro COCIMHEHUM, UX MPUMEHEHHUE.
' IpOKCOKOMITIEKCHI IUHKA
[IpakTuyeckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Mertaisl TOOOYHBIX oArpymm"”

90 Pemenue 3a1a4 pa3nu4HbIX TUIIOB

01 O06o0011eHre U cUcTeMaTU3allks U3Y4eHHOTO
Marepuaia o treme "Metamuib"

92 KonTpomnpHas padora o Teme "Mertamib"

03 AHanu3 pe3yinbTaToB KOHTPOJIBHOHN paboTHI,
KOPPEKIHSI OIIHOOK
Ponb xumun B obecrieueHuu yCTOHYMBOTO

94 pa3BuTHUs yenoBedecTBa. [lonarue o
Hay4HbBIX METOJIaX MCCIIEI0BaHUSI BEIIECTB
Hay4Hble IPUHITUIIBI OpTaHU3AIHH

95 XUMHYECKOT0 IPOU3BO/ICTBA.
[TpoMblinIeHHbIE CTIOCOOBI MOTYYEHHUS
BaXHEHIIINX BEIIECTB

96 XHMHYECKOE 3arpsi3HEHNE OKpY Karolen
CpEeJbl U €ro MOoCIeICTBUS

97 XuMHS ¥ 30pPOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeICTBA

03 Xumus nuim. Poiab XuMun B o0ecrieueHnu
MMHUIIEBON 0€30IacHOCTH

99 Kocmernueckue u napdromepHbie cpecTBa.

briToBas xumug




XuMUs B CTPOUTENBLCTBE. BaxkHenime

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHbIE 1
MaTepUabl
101 XUMHS B CEIIbCKOM XO3SMCTBE. 1
Oprannydeckue 1 MUHEPAIbHBIC yI00pESHUS
102 CucrtemaTu3zanus ¥ 0000IICHUE 3HAHUH 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10O 102

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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