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HOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma mo XMMHH Ha ypOBHE CpeqHero oodiiero obpa3zoBaHusi pazpaborana
Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHWH K pe3ylbTaTaM OCBOEHHs (eaepalbHONW  00pazoBaTEIbHOMN
nporpammsl cpegHero obmero o6pazoBanus(@OIl COO), npexacraBnenHsix B denepaibHoM
rocygapctBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom KoHuenuuu mnpemnopaBaHus
yueOHOro mpeaMera «XuMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickorr deneparnmm,
peann3yoIX 0CHOBHBIE 00pa30BaTEIbHBIE POTPAMMEBI, U OCHOBHBIX IMOJIOKEHUH «CTpaTteruu
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbcrBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIyOJIEHHOTO W3YyYeHHsI 3aHUMAeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydamuxcs 10-11 xmaccoB. UM3yuenme mnpenmera,
peasinzyemoe B YCIOBHUAX Au(PepeHIupOBaHHOTO, NPOQUIBHOIO OO0Yy4YeHHs, TPU3BAHO
obecnieunTh 0O0IIe00pa30BATEIbHYI0 M OOIIEKYIBTYPHYIO MOJITOTOBKY BBITYCKHMKOB IIKOJBI,
HEOOXOUMYIO JIISl afanTalii UX K OBICTPO MEHSIOIIUMCSI YCIOBHUSIM JKH3HH B COIIMyME, a
TaKkKe JUIsl MPOJOJDKEHHs OOydeHuss B OpraHuzalusax IpodeccnoHalbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISIETCS OJJTHOM M3 MPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHAuYE€HHE TpeaAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUHM € OCHOBomojararomumu nosoxenusmu ProC COO o
B3aMOOOYCIIOBJICHHOCTH IIEJICH, COJIEPIKaHUSs, PE3yIbTaTOB 0OydeHHs U TpeOOBaHUN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.
CBHUIETENHCTBOMTOMYSBIISIFOTCSCIIC IY IO EBBITOTHAEMBICTIPOT PAMMOUITIOXUMHUH (D YHKITHH :

¢ nH()OPMALIMOHHO-METOIMYECKas, pealn3alus KOTOpod obecrneyuBaeT MOJy4YeHHE
IPEJCTaBICHUS O LENAX, COJEepKaHUM, oOmeld crpareruu oOy4deHus, BOCIUTAHUS U Pa3BUTHUSA
oOyyaromuxcs CpeAcTBaMu IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPopuIs;

® OpraHM3alMOHHO-TUIAHUPYIOIAs, KOTOpasi NpeayCMaTpuBaeT ONpEe/esIeHHe: MTPUHIUIIOB
CTPYKTYPUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4EHUS ydeOHOro MaTrepuasia, KOJIMYECTBEHHbIX U
Ka4eCTBEHHBIX €ro XapaKTEpUCTHUK; MOAXOAOB K (HOPMUPOBAHHIO COJEPKATEIbHON OCHOBBI
KOHTpOJII M OLIEHKM O0Opa30BaTEeNbHBIX [OCTH)KEHUH OOYydaroUIMXCcsli B paMKax HTOTOBOM
aTTecTaluu B GOopMe €MHOrO rOCyJapCTBEHHOT'O 3K3aMEHa 110 XUMUHU.

IIporpamma [yt yriryOE€HHOTO U3Y4YEHHS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE IIPEIMETHOE COJIEpXKaHUE, 00s3aTeNbHOE U1 U3YYEeHUs B
paMKax OTIENbHBIX MpO(puUIeH, MpelycMaTpUBAET paclpe/ieieHue U CTPYKTYpPUPOBAHUE €ro 10
KJIaccaM, OCHOBHBIM COJIepKaTeIbHbIM JIMHUSIM/pa3/ienaM Kypca;

® 1aéT NPUMEpPHOE paclpesieieHue y4eOHOI0 BPEeMEHHU, PEKOMEHYeMOIro Ul HU3y4YeHHs
OTJIEJIbHBIX TEM;

e [Ipe/IaraeT MpUMEPHYIO MOCJIEA0BATEIBHOCTh U3yUYeHHUsI yUeOHOro Marepuana ¢ y4éTom
JIOTHKH NTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBA3CH;

®1aéT METOJMYECKYI0 HMHTEpHpeTalMio Lejded U 3aad  M3yd4eHUs [peaMera Ha
yriIyOJ€HHOM YpPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CpEIHEro oOIero
o0pa3oBaHus, COJEPKATEIbHONW XapaKTEPUCTUKU IUIAHUPYEMBIX pPE3ylbTaTOB OCBOCHMS
OCHOBHOM 00pa30BaTeNIbHONW MpOTrpamMMbl CpeAHEro oouiero o0pa3oBaHUs (JIUYHOCTHBIX,
MeTanpeIMEeTHbIX, IPEIMETHBIX), a TAKXKE C YUETOM OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIIBHBIX
JeWCTBUI 00ydaroIIerocs Mo OCBOGHUIO COAEPKaHMs ITPeIMETa.

I[Io BceM Ha3BaHHBIM MO3ULUSAM B TporpaMMe IO XUMHHM IpPEeIyCMOTpEHa
IIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUHU Ha YpPOBHE OCHOBHOrO o0mero oOpa3oBaHus. 3a
npejenamMu  yCTAaHOBJIGHHOM TMporpaMMoi 1O XUMHUHM 00s3aTeNbHOW  (MHBapUaHTHOM)
COCTaBIISIONIEH coJiepKaHusl yueOHOTO IpeaMeTa « XUMUs» 0CTa&TCsl BOZMOXKHOCTh BBIOOpa €ro
BapMaTUBHOW COCTAaBJIAIONIEH, KOTOpasi JOJKHA ONPEEATHCS B COOTBETCTBUU C HAIPABICHUEM
KOHKPETHOTO Mpo¢uiis 00ydeHusl.



B cootBerctBuM ¢ koHuenTyaidbHbIMU mojoxeHusmMu DPI'OC COO o HazHayeHUU
peaMeToB 0a30BOro U yriyOlIEHHOTO YpOBHEH B cucteMe qudepeHIupoBaHHOTO 00yUeHHs Ha
YpPOBHE cpeaHero oOrmiero o0pa3oBaHus XUMHS Ha YPOBHE YIIIYyOJEHHOTO M3YYEHHUS HAlpaBiICH
Ha peaju3alui0 IPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYE€HUS XUMHUYECKOTO
oOpa3oBaHus B paMKax HW3YyYCHHs CHEUHATBHBIX E€CTECTBEHHO-HAYyYHBIX M XUMHUYECKUX
JIMCUUIUIAH B By3aX M OpraHU3alUsAX CpeaHero npodeccruoHanisHoro oopasoBanus. B aToii csizu
U3y4YEeHHUE TpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pACUIUPEHUE U
yIIyOJieHHE TEOPETHYECKOM W TMPAKTHYECKOW IMOATOTOBKM OOYYaromUXCsi, BHIOpPAaBIIUX
onpeAenéHHbI Npopuiib 00y4eHUs, B TOM YUCIIE C MEPCHEKTUBON MOCIEAYIOIIETr0 NOJydeHUS
XHMHUYECKOTO 00pa3oBaHysl B OpraHu3anusix npodeccuonanbpHoro odbpasosanus. Hapsimy ¢ atum,
B cBere TpeboBanmii ®I'OC COO k IUTaHHPYEMBIM pe3ylibTaTaM OCBOCHUS (eaepaibHON
00pa3zoBaTeNIbHON MPOrpaMMBbI CpeIHEro 00Iero oOpa3oBaHUs U3YYECHHE MpeaMera «XUMHUSH
OPUEHTHPOBAHO TAK)KE HA PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO Pa3BUTHS 00yUaroluxcs,
Ha (OPMHUPOBAHUE Yy HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIU3AINH Y4€OHOTO
Tpyna W  OOOOMIEHHBIX CIMOCOOOB  JEATENBHOCTH, UMEIOIMUX  MEXIUCIUTUTMHAPHBIH,
HAJIMPEIMETHBIN XapaKkTep.

CocraBnsromiiMu  1ipeiMeTa «XUMHUS» HAa YPOBHE YIiyONEHHOTO M3Y4YEHMs SIBIISIOTCS
yriyonéHubie Kypchl — «Opranudeckas xumus» U «OOmas u Heopranudeckas xumus». [Ipu
OTIpe/IeNIEHUU TOJIX0J0B K OTOOpPY M CTPYKTYpHOM OpraHu3aly COAEpKaHHUS 3THX KypCOB B
MporpaMMe Mo XMMHH 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o pazmmuusx 6a30BOro u
yrayOnE€HHOTO YPOBHEHN U3yUeHHsI IPEAMETA.

OcHoBy conepkanusi KypcoB «Opranudeckas xumus» u «OOmas u HeopraHudeckas
XUMHUS» COCTABIISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUI M YMEHHUH, OTHOCAIIMXCS K 0a30BOMY
YPOBHIO M3y4€HHUs MpeaMeTa. JTa CUCTeMa 3HaHUM MMOJIydaeT OMpeleI€HHOE TEOPEeTUUYECKOoe
JIOTIOJTHEHHWE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYHIECTBEHHO  OOJbIIMH  00BEM
(dakTosornueckoro matepuana. Tak, Ha yriyOJ€HHOM ypOBHE M3ydeHHUs IMpeameTa obecredueHa
BO3MOXHOCTh 3HAYUTEIILHOTO YBEIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaxX UX COEJAMHEHUN Ha OCHOBE pACIIMpPEHHs U YriyOJIeHUs MPEeACTaBICHUI O CTPOCHUH
BEIIECTBA, XUMUYECKOMN CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHUS PeakKilfii, paccCMaTpuBaeMbIX C
TOYKH 3PEHUS XUMUYECKON KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
[leproguueckoid  CHUCTEMBl XUMHUYECKMX  DJEMEHTOB  0a3upyercss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKasl CBSI3b OOBIACHSAETCS C
TOYKH 3PEHHUS] SHEPreTHYEeCKUX HM3MEHEHHH mpu e€ oO0pa30BaHMM M DPa3pyLIECHUHU, a TaKXKe C
TOYKH 3pEHUs MeXaHu3MOB e€ oOpa3oBaHusa. V3ydeHne THUIOB peakuil JOMOJIHAETCS
(dbopMupoBaHHEM MpeACTaBICHUN 00 IEKTPOXUMUYECKUX MPOIECCaX U IJIEKTPOIU3E PACIIIIaBOB
U pacTBOpPOB BellecTB. B kypce opraHmdeckod XUMHUU TPH PACCMOTPEHUHM PEAKIIMOHHOMN
CIOCOOHOCTH COEIMHEHUH yaenseTcss 0co0oe BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX P deKTax,
0 B3aUMHOM BIIMSIHUU aTOMOB B MOJICKYJIaX U MEXaHU3MaX PeaKIHid.

Oco0oe 3HaueHne UMEET TO, UYTO Ha COJEP)KAaHHME KYypCOB XMMHH YIIIyONEHHOTO YpPOBHS
M3Y4YEeHUS UI1 KIAccOB ompenenéHHOro mpoduis (TIaBHbIM 00pa3oM Ha HX CTPYKTYpY H
XapakTep IOTOJHEHUI K 00Iel cucTeMe MpeIMEeTHBIX 3HaHHI) OKa3bIBAIOT BIMSIHHE CMEXHbBIC
npeametsl. Tak, Hampumep, B COJEpXKaHUU MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢uis GoJbioe 3HaUYeHHE OydyT UMETh 3JEMEHThl ydeOHOro marepuaia 1o oOmed XuMuu.
[Ipy u3yueHuM mnpeaMeTa B JAHHOM Ciydae akleHT OyaeT chenaH Ha OOIIHOCTh METOJOB
MO03HaHHUs, OOIIHOCTh 3aKOHOB M TE€OPUH B XUMHH M B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs TEOPHs
(MonekynsipHas Teopusi B (U3MKE), 3aKOHBl COXpPAaHEHHMsS MacChl M DHEPruM, 3aKOHBI
TEPMOIMHAMUKH, DJIEKTPOJIN3a, IPEACTABIECHUS O CTPOEHUH BELLIECTB U IPYTO€.

B 10 e BpeMs B cofiepyKaHUM MpeaMeTa s KIIACCOB XMMMKO-OHOIOTHYECKOTO PO uIs
00BN yeNbHBIN Bec OyJeT MMeTh opraHuyeckas Xumus. B aTom ciydae mpegocTaBisercs
BO3MOJKHOCTh JJIs1 O0siee 00CTOATENBHOTO paCCMOTPEHHSI XUMUYECKOM OpraHu3aluy KIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IpHUMEpPY, TaKUe CTPYKTYpHbIE
KOMITOHEHTBI, KaK JHUMHIbI, OCTKU, YTIeBOAbI, HyKIEUHOBBIE KHCIOTHI U Apyrue. I[lpu stom
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3HAHUS O COCTaBE U CBOMCTBAaX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BELLECTB
CITy’KaT OCHOBOM U1 N3yYSHHS CYLTHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, UIIICBAPEHHSL.

B muane ¢opMupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOLICHAYYHBIX
METO/IOB [T0O3HAHUS U ONbITA IPAKTUUECKOIO IPUMEHEHHS HAYYHbIX 3HAHUI U3ydEHUE IIpeIMeTa
«XuMHs» Ha YriyOJXEHHOM YpPOBHE OCHOBAHO HA MEXKIIPEIMETHBIX CBA3SX C y4eOHBIMU
IpeaMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX oOnactel «EcTecTBeHHO-HayYHbIE TPEMETHI»,
«MaremaTka 1 HHpopMaTHKa» U «Pycckuil S3bIK U JIUTEpaTypay.

[Ipu m3yuennn ydebHOTO mpenMeTa «XHUMHUSD» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpOBHE OCHOBHOTO U cpefHero ooOmero oOpazoBanus (Ha 0a30BOM ypOBHE), 3adauei
MIEPBOCTETIEHHON 3HAYMMOCTH SIBJSIETCS (OPMHPOBAHHE OCHOB HAyKH XMMHUHM Kak o0xacTu
COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKOM MAEATEIbHOCTH UYElIOBEKa U OJHOIO U3
KOMIIOHEHTOB MHMPOBOW KyJIbTyphl. Perienue 3Toil 3agauu Ha yriiyOJ€HHOM ypOBHE H3Yy4YeHUs
IpeaMeTa IpearnoiaraeT peaan3alnio Takux Lese, Kak:

¢ hopmMHpoBaHUE MPEACTABICHUI: O MaTepUaIbHOM €IUHCTBE MHpA, 3aKOHOMEPHOCTSIX U
MT03HABAEMOCTH SIBJICHUM MPHUPOJbI, O MECTE XUMHUU B CHUCTEME €CTECTBEHHBIX HayK U €€
BeIyllell poiu B OOECeUeHUH YCTOWYMBOTO Pa3BUTHs YEJIOBEUECTBA: B PEIICHUM MpoOiieM
9KOJIOTMYECKOM, SHEPreTHYeCKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, CO3/1aHUU
HOBBIX MAaTEpHUaJOB, HOBBIX HCTOYHUKOB OHHEPruHM, B OOECIEYEeHUH pPalMOHAIBHOTO
MIPUPO/IOIOJIL30BaHus, B GOPMUPOBAHUH MUPOBO33PEHUS U OOIIEH KyJIbTypbl UeJIOBEKa, a TAKKe
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpejie;

®OCBOCHHME CHCTEMBI 3HAHHM, JIeKAIIMX B OCHOBE XHMHYECKON COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpa: PYHIAMEHTAJIbHBIX MOHATUH, 3aKOHOB U TEOPHUI XUMHH,
COBPEMEHHBIX IMPEICTaBICHUN O CTPOCHUHU BELIECTBa Ha Pa3HBIX YPOBHIX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HaIMOJIEKYJIIPHOM, O TEPMOJANHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX
MPOTEKAaHNUsSI XUMHYECKUX PEAKUUHA, O XMMHYECKOM DPaBHOBECUH, PAacTBOpaX M JUCIEPCHBIX
cUCTeMax, 00 O0IIMX HAYYHBIX MPUHIIMIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e popMupoBanue y 0OyYarONIMXCS OCO3HAHHOTO TIOHMMaHHUs BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHYECKHUX 3HAHUI ISl OOBSICHEHUS KJIIOYEBBIX HMJIEH M MpOOJIeM COBPEMEHHOM
XUMHH, A7 OOBSCHEHUS W TPOTHO3ZUPOBAHUS SBJICHHM, HMEIOIIUX E€CTECTBEHHO-HAYYHYIO
MPUPOAY; TPAMOTHOTO pelIeHUs IpoOieM, CBI3aHHBIX C XUMHEH, MPOrHO3UPOBAHMS, aHAIN3A U
OIICHKH C TO3MIIMM HKOJIOTUYECKON 0e30MacHOCTH MOCIEACTBHI OBITOBOM U MPOU3BOICTBEHHOM
NESATEIBbHOCTH 4YEJIOBEKAa, CBA3aHHOM € XUMHUYECKUM IPOU3BOJCTBOM, HCIIOJIB30BAHUEM U
nepepaboTKOM BEIIECTB;

eyriy0lieHHe TMpPEeACTaBICHUM O HayyHbIX METOJax T[O3HAHUS, HEOOXOIUMBIX s
pUOOpPETEHUsI YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB U 00BACHEHUSI XUMUYECKUX SBIICHUH,
HMMEIOIINX MECTO B IPUPO/JIE, B IPAKTUUECKOH AEATEIbHOCTU U NMOBCEIHEBHON KU3HH.

B nmnane peanu3zanuu TNEpBOOYEPEAHBIX BOCHHUTATEIbHBIX M Pa3BUBAOIIMX (QYHKUIUN
L[EJIOCTHOM CHUCTEMBI CpellHero oOmiero oOpa3oBaHUs MPH HM3YYEHUU MpeaMeTa «XUMUs» Ha
yriayOi€HHOM ypOBHE 0COOYI0 aKTyalbHOCTh MPHOOPETAIOT TaKUE LIENU U 331a4H, KaK:

® BOCIIUTaHHE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBIICHUI MPHUPOJIBI, YBaXEHHS K IpOIecCy
TBOPUYECTBA B O0JIACTU TEOPETUYECKUX U MPUKIIAHBIX UCCIETOBAHUM B XUMHH, (POPMUPOBAHUE
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® Pa3BUTHE MOTHBAIMM K OOYYEHMIO M MO3HAHMIO, CHOCOOHOCTEHl K CaMOKOHTpOJIIO U
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHMSI OOIIEYENIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, NHTEIUIEKTYaIbHBIX U TBOPYECKHX CIOCOOHOCTEMH
oOyyaromuxcs, (OpPMHUPOBAaHME y HUX CO3HATEIbHOTO OTHOLIEHHS K €aMOOOpa3oBaHUIO U
HEeNpepbIBHOMY 00pa30BaHUIO KaK YCJIOBMIO YCHEIIHOM NMpodeccHoHaTbHOW M 0OLIECTBEHHON
JeATeIbHOCTH, OTBETCTBEHHOIO OTHOILIEHHS K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3710pPOBOM
oOpase XU3HH;



e hopMUpOBaHME YMEHHH M HABBIKOB pPa3yMHOTO IPUPOJIOTIONB30BAHUS, pPa3BUTHE
IKOJIOTHYECKOH KYJIBTYpPBhI, MPUOOPETEHHE OIBbITa OOIMIECTBEHHO-TIONE3HOW HKOJIOTUYECKOM
JEeSITEIILHOCTH.

OOmiee 4ymciioO YacoB, MPEIYCMOTPEHHBIX /ISl M3YyYEHHs] XMMHUHU Ha YIIIyOJEHHOM YpPOBHE
cpenHero oOmiero odpaszoBanus, cocraBisieT 204 wacos: B 10 kiacce — 102 gaca (3 gaca B
Heneno), B 11 kimacce — 102 yvaca (3 yaca B HEZIEIIO).

COJEPKAHUE YYEBHOI'O ITIPEJIMETA
10 KUIIACC
OPTAHUYECKASA XUMUS

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer u 3HayeHWEe OpPraHUYECKOW XHMMMH, MPEJICTaBIEHHME O MHOrooopaszuu
OPraHNYEeCKUX COCTMHECHUH.

DNEeKTPOHHOE CTPOEHHE aTroMa YIJepoJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoma yriepoja. XuMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIlbI epeKphIBaHMsI aTOMHBIX OpOUTaiel, o- u
n-cBsizu. OnuHapHas, ABOMHas MU TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MoOJIEKyNax
oprannyeckux BemiecTB. [loHsTHE 0 cCBOOOHOM paaukaie, Hykiaeopuse u eKTpodure.

Teopuss crTpoeHust opraHudeckux coeauHeHnit A.M. DbyrnepoBa u coBpeMeHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MouekynspHble U CTPYKTypHble (QopMyiabl. CTpyKTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpami€HHas, cKeneTrHas. WM3omepusa. Bunael wn3omepun: CTpyKTypHasd,
MPOCTPAHCTBEHHAA. OJEKTPOHHBbIE APQPEKThl B MOJEKYJIaX OpPraHUYECKUX COCAUHEHUN
(MHIYKTUBHBIN 1 ME30MEPHBINA dDPEKTH).

[IpencraBnenue o KraccupUKAIMKU OpraHUIECKUX BemecTB. [loHsITHE 0 QYHKIIMOHATBLHOMN
rpynne. ['omonorus. ['omonornueckue psasl. CucreMaTnyeckas HOMEHKIATypa OPraHUYEeCKUX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIbHBIX MPEICTABUTEIICH.

OcobenHoctT ¥ Kiaccuukamus  OpraHMYecKuX  peakiuid.  OKHCIHTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUYECKON XUMUH.

OKCIEepUMEHTAIbHBIE METOAbl U3YUYEHHUs BEIIECTB M UX IMPEBPAIICHUNA: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4YecKrX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpraHMYeCKUX BEIIeCTB MpH HarpeBaHuu (TUiaBieHUE, OOyIJIMBaHHE U  TOpEHHE),
KOHCTPYMPOBAHHME MOJIEJIEH MOJIEKYJI OPraHUYECKUX BEILIECTB.

YrieBoaopoabl.

Ankansl. ['omonoruyeckuii psij ainkaHoB, oOmias Gopmynia, HOMEHKIATypa U U30MEpHS.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN aJKaHOB, SP°-rHMOpHAN3aLMs ATOMHBIX
opOuTanei yriepoja, 6-cBsi3b. OuU3nMueckue CBOICTBA aKaHOB.

XHUMHUUYECKUE CBOMCTBA JIKAHOB: PEAKLMM 3aMEUICHUS, U30MEpHU3alliM, IeTUIPUPOBAHUS,
UMKIM3AlMY, [UpOJM3a, KpekuHra, ropeHus. llperncraBieHne o MexaHuU3ME peakuui
PaaUKaIbHOTO 3aMEIICHHUS.

Haxosxnenue B npuposae. CriocoObl MOMy4eHUs] U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas dopmyna, HOMEHKIaTypa U u3zoMmepus. OCOOEHHOCTH CTPOEHUS U
XUMHYECKUX CBOWCTB MajblX (IMKJIONPOMNAH, MHUKIOO0yTaH) M OOBIYHBIX (LMKJIOMEHTaH,
LUKJIOreKCcaH) MUKI0aaKaHOB. CrocoObl MOTy4YeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['omonornueckuii psi ankeHoB, obmas GopMmyna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKY/] aJIKEHOB, SP’-rMOpUIM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHasi U TeoMeTprueckas (Iuc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: pEAaKUMM NPHUCOCAVHEHHSA, 3aMEIIEHHUA B O-
IIOJIOKEHUE TpU JIBOMHOW CBSI3M, NMOJMMeEpH3aluu M okucieHus. lIpaBuno MapkoBHUKOBA.
KagecTBeHHBIE peakIuy Ha ABOIHYIO CBsI3b. CHIOCOOBI NOTY4YEHUs M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Knaccupukamust — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTM  AJIEKTPOHHOTO  CTPOCHHS M XUMHUYECKHMX CBOMCTB
conpsbKEHHBIX ueHOB, 1,2- u 1,4-npucoenunenue. [lonnmepusanus CONpsKEHHBIX UEHOB.
CrniocoObl mosTyyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['oMoNOrHYecKuid psii adKuHOB, oOmas GopMyia, HOMEHKIATYpa U U30MEPHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYN aJIKMHOB, SP-TMOpUAM3AlMs aTOMHBIX
opOutaneii yriepona. PusMyUeCKHUE CBONCTBA AJIKWHOB. XHWMHYECKHE CBONCTBA: PEAKIUU
MIPUCOECUHEHMS, AUMEPU3aLlUd U TPUMEpU3alnu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
HMMEIOIUX KOHLEBYIO TPOMHYIO CBs3b. KauecTBeHHbIE peakluy Ha TPOHHYIO CBs3b. CriocoObl
MIOJIy4YEHUS U IPUMEHEHHUE AJIKUHOB.

ApomMarudeckue yriieBoJopo/ibl (apeHsl). 'omonorudeckuii psaj apeHos, oodmas popmyia,
HOMEHKJIATypa U M30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbl OeH30J1a.
®duznyeckue CBOMCTBAa apeHOB. XHMMUYECKHE CBOWCTBAa OEH30Ja U €ro roMOJIOTOB: peakluu
3aMeleHus: B OEH30JIbHOM KOJIbILIE M YIJIEBOJOPOJHOM paJMKalle, peaklUU NpPHUCOEeIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [Ipeacrapienue 00 OpuEeHTHPYIOIIEM JIEHCTBUHM 3aMeCTUTENEH
B OEH30JIbHOM KOJIbII€ HAa MPHUMEpPE AIKWIbHBIX PaJUKaloB, KapOOKCUIBLHOW, THIPOKCUIBHOM,
aMUHO- M HUTPOTPYHIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMHMYECKHUX CBOMCTB CTHpOJIA.
[Momumepuzanuss  ctupona. CnocoObl  MOJydeHHUS M NPUMEHEHHE  apoOMaTHYEeCKHX
YIJ1€BOJOPO/IOB.

[Ipupoansiit ras. Ilonyrueie HedTauble ra3pl. Hegrh u e€ npoucxoxaenue. KameHHsIi
yroiab U MPOAYKTHl ero mnepepadoTku. CrnocoObl nmepepaboTKu HEPTH: MEPEeroHKa, KPEeKHHT
(TepMuyeckuil, KaTaluTudeckuii), pudopMunr, nuponus. [Ipoaykrel nepepaboTku HedpTH, UX
MIPUMEHEHHE B IPOMBILIJICHHOCTH U B OBITY.

I'eHeTnueckas cBsI3b MEXKAY pa3IMUHBIMU KJIACCAMU yIJIEBOAOPOAOB.

ONEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amemieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUAHOIpynmy, aMmuHorpymmy. JlelicTBue Ha
rajlOTEHNPOU3BOJHBIE  BOJHOTO M  CIOUPTOBOIO  pacTBopa Iénouyd. BsammonelictBue
JUTAJIOT€HAIIKAHOB ¢ MarHueM M LUHKOM. IloHsATHE O MeTaqioopraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TraloOT€HIPOU3BOIHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYEeCKUX BEIIECTB.

OKCIIepUMEHTANIbHbIE METOAbl M3Y4EHHUs BEIIECTB M HUX IIPEBpallEHUH: H3yuyeHHue
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (PacTBOPUMOCTb),  KaueCTBEHHBIX  peakLui
YIJI€BOJOPOJIOB Pa3IMUHbIX KJI1accoB (0OeciBeYrBaHUE OPOMHONM HMJIM MOJHOM BOJBI, pacTBOpPa
IIepMaHraHaTa Kajus, B3aUMOJEHCTBME alleTWJIeHa C AaMMHAYHbIM pacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApYKEHHE YIJIEepoJila U BOJOPOJAa B OPraHUYECKUX BEIIECTBAX,
[IOJIydeHHEe ATUJIEHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE ¢ KoJulekuusmu «Hedtp» u
«Yromb», ¢ oOpasnamu IjacTMacc, KaydyyKoB M PE3HHbBI, MOJCIMPOBAHUE MOJIEKYI
YTJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOJAOPO/IOB.

Kucyiopoaconep:kaiue opranu4eckue coeJuHeHNs.

[IpenensHble oxHOaToMHble cnupThl. CTpoeHHME MOJEKyl (Ha IpUMEpe MeTaHoJa U
sTaHosa). ['omonoruueckuii psj, odmas Gopmysa, ©3oMepus, HOMEHKIATypa U KilaccupuKkanus.
@u3nyecKkue CBOICTBA NPEICNIBHBIX OJHOATOMHBIX CIHUPTOB. BonoponHble CBSI3M MEXAy
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTalny,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHUYECKUMU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHBIE CIUPTHI. JleiicTBHE 3TaHONIA M METaHOJA Ha OpPraHU3M 4YeEJOBEKa.
CrniocoObl nostyyeHHs 1 IPUMEHEHNE OJHOATOMHBIX CITUPTOB.

IIpocTsie 3¢upsl, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH (PU3NYECKUX U XUMUYECKUX
CBONCTB.

MHOroaTOMHbIE CHOMPTHI — STHJIECHIJIMKONb M MNIHLEpUH. DU3NUeckue U XUMHYECKHE
CBOMCTBA: pEaKLUUU 3aMEIICHUs, B3aUMOJEHCTBHE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCIIOTAaMH, KaueCTBEHHAsl peaklis Ha MHOroaTOMHbIEe crupThl. IIpencraBieHne o MexaHu3Me



peakiuii HyKi1eopuIbHOTO 3amenieHus. [leiictBre Ha opranu3M uenoBeka. CrocoObl MOTydeHUs
Y IPUMEHEHHUE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHre MOJIEKYIIbI, B3aHMHOE BIHSHUE THIPOKCOTPYIIIBI U OEH30JIBHOTO S/pa.
@dwusnueckue cpoiictBa (peHoma. OcoOEHHOCTH XMMHUYECKHX CBOMCTB (enosa. KauecTBeHHBIE
peakiuu Ha Qeron. ToxcuyHocTh ¢eHona. CrocoObl MOMy4YeHHS W MpUMEHeHHe (eHoa.
®denonopmanbaeTHAHAS CMOJIA.

KapOoHunbHblE COEAMHEHHS — aibJETUAbl M KETOHBL. ODJEKTPOHHOE CTPOEHHE
KapOOHWIBHOW rpymmbl. ['OMOJOTHYECKHE psbl AIBJAETHAOB M KETOHOB, oO0mas Qopmyna,
n3oMepusd U HOMeHKiIarypa. Du3znyeckue CBOWCTBA AJBJAECTHIOB W KETOHOB. XHMHYECKHE
CBOMCTBA aJIbJETMJIOB U KETOHOB: peakuuu mpucoeguHeHus. OKUCIEHHE albAeruioB,
KaueCTBEHHbIC peakuuu Ha anpjaeruabl. CriocoObl MOJMy4YeHUss W MPUMEHEHHUE aIbICTUIIOB U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCIOT. W3omepuss m HoMeHkiaTypa. dusmueckue CBOICTBa OJHOOCHOBHBIX
Mpe/eNbHbIX KapOOHOBBIX KHCIOT. BojoponHbie CBA3M MEXAy MOJIEKyJlaMU KapOOHOBBIX
KHCJIOT. XMMHUYECKHE CBONCTBA: KUCJIOTHBIE CBOWMCTBA, PEAKIUs STEpUPUKAIMH, PEAKIUU C
YY4aCTHEM YTJIEBOJIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCTOTHI. [loHsATHE
O MPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX dpupax. MHOrooOpasue kapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHCJIOT, THIPOKCHKApOOHOBBIX KHUCIOT. IIpeacraBuTenyu BBICHIUX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, MaJbMUTUHOBAs, OJICMHOBAs, JUHONE8As, JUHONEHO8as KHUCIOThL. (CrocoObl
MOJTY4YCHUS U IPUMEHEHNE KapOOHOBBIX KUCTIOT.

Crnoxwusie 2¢upsl. ['oMonorudeckuit psia, obmas dhopmyna, u3oMepuss 1 HOMEHKJIATypa.
du3nYECKNe U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM Cpee.

Kupseir. Ctpoenue, pu3HUecKue W XUMUYECKUE CBOWCTBA XUPOB: THIPOJU3 B KUCIOH U
iesioyHoi cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPKALIUX OCTATKH HETPEACTbHBIX KUPHBIX
KUCHO0T. JKupsl B IpUpOIE.

MBI KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHUE.

OO6mrast xapakTepucThKa yrieBoaoB. Kiaccudukamus yrieBogoB (MOHO-, IU- U
nosiucaxapuabl). MoHocaxapuzpl: TJI0K03a, (pyKTo3a, Tajakro3a, pubo3a, e30KcHpub03a.
®dusnueckue CBOWCTBA W HaxoxjaeHue B npuponae. dorocuHTe3. XUMHUYECKHE CBOICTBA
[JIIOKO3bl:  pPEaKlUHUd C Y4aCTUEM CHUPTOBBIX U  aJbJACTUIHOW TpYNN, CHOHUPTOBOE H
MOJIOYHOKHCTOe Opokenue. IlpuMeHneHue r1I0KO3bl, €€ 3HAUEHHE B HKU3HEACATEIHLHOCTU
opranu3ma. Jlucaxapuapl: caxapo3a, MajabTO3a M JakTo3a. BoccraHaBnuBarouie u
HEBOCCTaHABIMBAWOIIKME aucaxapuisl. ['maponus nucaxapunoB. Haxoxzaenue B mpupoje u
npuMmenenue. [lonucaxapuapl: Kpaxmall, IIMKOTeH U 1emtono3a. CTpoeHue MakKpOMOJEKYI
KpaxMaja, TJIMKOTeHa U Meultoyo3bl. Du3nueckue CBOMCTBA KpaxMajaa U IEJUTIOJIO3bL
XUMUYECKHE CBOMCTBA Kpaxmala: THIpOJIM3, Ka4eCTBEHHAs pPEaKIus ¢ HOJAOM. XHUMHUYECKUE
CBOMCTBA LEJUTIOJIO3bI: THAPOIIN3, odydeHue 3pupoB nemnono3sl. [lonsTue 06 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAIbHBIE METOJIbI M3Yy4YEHHS BEIIECTB U HMX IMPEBPAIlEHUIl: pacTBOPHUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIE, B3aMMOJICWCTBHE A3TaHOJIA C HATPUEM, OKHUCIEHUE HSTHUIOBOTO
cnupTa B albJeruj Ha pPacKAIEHHOW METHOW MPOBOJIOKE, OKUCIEHHE 3TUIIOBOTO CIHPTa
JUXPOMATOM Kanus (BO3MOXKHO MCIOJIB30BaHUE BHUICOMATEPUAIIOB), KAUECTBEHHBIE PEAKIIMK Ha
anpJerusl (¢ ruapokcuaom auammuncepeopa(l) u ruagpoxcuaom meau(ll)), peakius rmunepuna
¢ runpokcunom meau(ll), xumMmmuueckrue cBONCTBa pacTBOPA YKCYCHOM KHUCTIOTHI, B3aUMOICHCTBUE
pacTtBopa Tioko3bl ¢ ruapokcuaom meau(ll), B3aumoneiicTBre kpaxmalia ¢ HOAOM, pelIeHHE
AKCMEPUMEHTATBHBIX 33/a4 0 TeMaM «CrupTthl U henonby, «KapOboHoBbIEe KHCTOTHI. CI0XKHBIC
3pUPBI».

A3oTcoaepKalye OpraHnyecKne CoeANHeHusl.

AMUHBI — OpraHuMYeckue TMpOU3BOJAHBIE aMmMuaka. Kiaccudukanus amMHHOB:
anudaTtuyeckue U apoMaTHUECKre; EPBUYHbIE, BTOPUYHBIC U TpeTu4Hble. CTPOSHHE MOJEKYII,
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obmas ¢opMyna, u3oMepus, HOMEHKIaTypa U (pu3Mdeckue CBOWCTBA. XUMHYECKOE CBOHCTBA
anmn(aTUIecKuX aMUHOB: OCHOBHBIC CBOWCTBA, ATKUIMPOBAHUE, B3aMMOJCHCTBHE TEPBHYHBIX
aMUHOB C a30TUCTON KuCI0TOU. CONM aNKUIIaMMOHUS.

AHUIIUH — TIPE/ICTaBUTENIb aMUHOB apoMaTuyeckoro psjaa. Ctpoenue aHuwinHa. Bzaumuoe
BIIUSIHUE TPYI aTOMOB B MOJeKyine aHminHa. OCOOCHHOCTH XMMHYECKUX CBOMCTB aHUIIMHA.
KauectBennsie peakuun Ha aHwiIMH. CHocoObl TOJYYEHHS W TMPUMEHEHHE aTu(aTUYECKUX
amuHOB. [loryueHue aHmIMHA U3 HUTPOOCH30IA.

AmMunokucnotel. Homenknatypa wu  wu3zomepus. OtaenbHbIE MOPEICTABUTENN  O-
AMHUHOKHUCIIOT: TJIMIMH, anaHuH. PU3nyecKue CBOMCTBA aMHHOKHCIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHCIIOT KaKk aM(pOTEpHBIX OPraHUYEeCKHUX COCAMHEHHM, pEaKIus TMOJUKOHICHCAIUH,
oOpa3oBaHUE NMENTHIHOHN CBs3H. brollornmyeckoe 3Ha4eHHEe aMHUHOKHCIOT. CHHTE3 U THAPOJIN3
TIETITU/IOB.

benku kak npupoaHsie monumepsl. [lepBuyHas, BTOpHUYHAs W TPETUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIU3, JEHATypalus, KaueCTBEHHBIE pEaklUuu Ha
OenKHu.

DKCIEePUMEHTAIBHBIE METOJIbI M3YYEHMsI BEIECTB M WX TMPEBPAICHUN: pPaCTBOPEHUE
OENKOB B BOJIE, JICHATypalusi OCJIKOB MPU HArpeBaHWU, IIBETHBIC PEAKIIMU Ha OENKH, PEIICHHE
OKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMaM «A30TCOJEpKallhue OPTraHWYeCKHe COCIUHCHUS» U
«Pacmnio3HaBaHue OPraHUIECKUX COCTUHEHUI.

BricokomosiekyJIsipHbIe COeTUHEHUS.

OcCHOBHBIE TIOHSTHSI XUMHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENCHb IMOJMMEpPU3AINHU, CpeAHsss MoJieKynspHas wmacca. OCHOBHBIC
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTMHEHNN — TIOJIMMEPU3AITUs U TIOJTMKOH ICHCAITHS.

[TonumepHsie MaTepUabl. [Tnactmaccsl (MOAMATUIIEH, MOJIUTTPOTTUJICH,
MOJIMBUHUJIXJIOPUI, MOJIUCTUPOIL, MOJUMETHIIMETAaKpHUIIaT, MOJINKapOOHATHI,
nojvdTUWIeHTepedTanar). Y TUiu3anus u nepepadboTka miacTuka.

DOnacToMephl:  HATypaJbHBIM  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, M30TIPEHOBBIN) U CHIITMKOHBI. Pe3uHa.

Bosokna: HarypanbHBIE (XJIOTOK, IMIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[lonumepsl  cnenmanbHOrO  HazHaueHWUsT (TeyIOH, KeBIap, AJIEKTPOIPOBOJSIINE
MOJIMMEPBI, OHOpa3araeMple OJUMEPHI).

DKCIepuMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB W MX MPEBpAlllEHU: 03HAKOMJICHHE C
oOpa3uaMu MPUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacC, KaydyKOB, peIlIeHUE
SKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «Pacro3HaBanue miacTMacc ¥ BOJIOKOHY.

Pacuérnbie 3agaun.

Haxoxzaenue MonexyasipHOi (popMyibl OPraHUYECKOTO COETUHEHUS [0 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJAIIUX B €0 COCTaB, HAXOXJEHUE MOJIEKYISIPHON (POPMYIIBI OpraHu4ecKoro
coenuHeHUs MO Macce (00bEMY) MPOIYKTOB CropaHus, MO KOJMYECTBY BelIlecTBa (Macce,
00BEMY) IPOYKTOB PEaKLUU /WM UCXOJHBIX BELIECTB, YCTAHOBJICHUE CTPYKTYPHOU (OpMyIbI
OpPraHMYECKOTO BEIIeCTBAa HAa OCHOBE €ro XMMHYECKHUX CBOWCTB WM CHOCOOOB MOJy4eHUS,
OmpeieNIeHUE JOJIU BbIX0a MIPOAYKTA PEAKIIMU OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanuzaius MexXnpeaIMeTHbIX CBS3€d MpPU U3YYEHUHM OpraHuyeckod xumuu B 10 kimacce
OCYILIECTBIISIETCSl 4Yepe3 HUCMOJb30BaHHWE KaK OOIIMX EeCTEeCTBEHHO-HAYYHBIX MOHSATHH, TaKk W
MOHSATUN, TPUHATHIX B OTAEIBbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO0mue ecTecTBEHHO-HAYYHBIE TIOHATUSA: SBJICHHME, HAay4dyHBIM (DakT, TUNOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, KiaccHuduKaius, HaOMOJeHHe, H3MEpEHHUE, SKCIEPUMEHT, MOJEb,
MO/JIETUPOBAHHUE.

®dusnka: marepus, aTroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJla, SHEPreTUYECKUi
YpOBEHB, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSHUE BEIIeCcTBa, (pU3MYECKHe BEIWYHHBI,
€AMHUIBI U3MEPEHUS, CKOPOCTh, SHEPTHUSI, Macca.



buonorus: xierka, oprau3M, dkocucrema, ouochepa, MeTabOIM3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBIA U TeTepOTPOHBIM TUN MUTaHUs, OpoxkeHue, (POTOCHHTE3, AbIXaHue, OemKH,
YIJIEBO/IbI, JKUPBI, HYKJICUHOBBIC KUCIIOTHI, (DEPMEHTHI.

I'eorpadust: mone3HpIe UCKOTIAEMBIE, TOTUIUBO.

TexXHOJIOT | MHIIEBbIC MTPOAYKThI, OCHOBBI PAIMOHATIBHOTO MUTAHHUS, MOIOIIIUE CPEICTBA,
MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTCTUYCCKHX BOJIOKOH.

11 KJIIACC
OBLIAA U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckune 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 3neMeHT. M3oTonsl. CTpoeHHe 3JeKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE€ 4YHCIIa. OJHEPreTUYECKWE YPOBHH U TOAYPOBHH. ATOMHBIE
opOutanu. Kiaccupukanus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB IO AaTOMHBIM OpOUTaIsIM. OJIEKTPOHHbIE KOH(UIrypallMu aTOMOB 3JIEMEHTOB
MEpBOr0—4YEeTBEPTOr0 TMEPUOJOB B OCHOBHOM U BO30YXJIEHHOM COCTOSHUM, 3JIEKTPOHHbBIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

[lepnognueckuit 3axkoH u Ilepuonnueckas cucremMa XHMHYECKUX 3ieMeHTOB J[.M.
MenneneeBa. CBs3b mnepuoanyeckoro 3akoHa u [lepumonmyeckoil CHUCTEMBI XHUMHYECKHUX
JJIEMEHTOB C COBPEMEHHOM TEOPHUEW CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XMUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXHBIX BEIIECTB MO Tpynmnam M
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menneneesa.

XnuMudeckass CBSI3b. BHUIBI XUMHWYECKON CBSI3M: KOBAJICHTHAS, MOHHAS, MeTaIMYecKas.
MexaHn3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIH U JOHOPHO-aKUENTOPHBIA. DHEprus
U anuHa cBs3u. [omsapHOCTh, HAMPaBICHHOCTh M HACBHIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHbIe
cBs3u. Bonopoanas cBsa3b. MexMOIEKyIsIpHbIE B3aUMOICHCTBUS.

BaneHTHOCTh M BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JEKTPOHHOU CTPYKTYpPBI
MOJIEKYJ C MX T'€OMETPHUUYECKHUM CTPOEHHEM (Ha MpHMEpPE COEIUHEHHH 3IIEMEHTOB BTOPOIO
nepuoaa).

IIpencraBineHre O KOMIUIEKCHBIX —coenMHEHHUsAX. (CocTaB KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHIbl. 3HAYEHHE KOMIUIEKCHbIX coenuHeHud. Ilonarue o
KOOPJIUHALMOHHOM XUMUHU.

BemecTBa MOJEKYISIPHOIO W HEMOJIEKYJISPHOIO CTPOEHHUS. THIBI KpPUCTAIIIMYECKUX
pewéToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsTe o aucniepcHbIx cucreMax. Mctunnble pactBopsl. IIpencraBiienne o KOJUIOMIHBIX
pactBopax. CrocoObl BbIpaKEHHs KOHILIEHTPALMM pPacTBOPOB: MaccoBas JOJsI BELECTBa B
pacTBOope, MOJISIpHAas ~ KOHILEHTpauus. HacelleHHbIE M HEHAaCBILICHHBIE  PacTBOPHI,
pacTBOpuMOCTb. Kpucraiioruaparsl.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHWYECKUX BELIECTB. TpHUBUAIbHBIE HA3BaHUS
OTJENbHBIX NIPEACTABUTEICH HEOPraHNYECKUX BEILIECTB.

Knaccugukanus XuMUUecKuX peakiuii B HEOPraHMUeCKOM U OpraHndeckoil XUMHuH. 3aKOH
COXPAaHEHHUsI MAacChl BELIECTB; 3aKOH COXPAHEHMs M IPEBPAILECHUS DHEPIUU IPU XUMHUYECKUX
peakuusx. TerioBsle 3p(HeKTsl XUMUYECKUX peakluil. TepMOXUMHUECKUE YpaBHEHUS.

CKopoCcTh XUMUYECKOH peaklnu, €€ 3aBUCUMOCTb OT Pa3IHuYHbIX (paKTOpoB. ['oMOreHHbIE
U TeTeporeHHble peakuuy. Katanus u karanm3atopsl.

OOpatuMble U HeoOpaTUMble peakUuu. XHUMHYeckoe paBHoBecue. KoHcTaHTa
XMMHMUYECKOTO paBHOBecHsA. DakTOppl, BIMSAIOUIME HA IOJOKEHHE XUMHMUYECKOTO PaBHOBECHS:
TEeMIlepaTypa, JaBJICHUE W KOHLEHTPALMM BEILECTB, YYacTBYKOIIMX B peakuuu. [IpuHnmn
Jlelllatense.

OnexkrponuTtnueckass auccorpanus. CuibHble UM cialble  37eKTposuThl. CTeneHb
mucconuanuu. Cpena BOJHBIX PacTBOPOB: KUCIIOTHAs, HEMTpalipHAas, Lieso4Has. Bomopo aHbIi
noka3zatens (pPH) pactBopa. ['maponus coneil. Peakiun nonnoro ooMeHa.



OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb oxuciaeHus. OKuUcIuTenb U
BoccTaHOBUTENb. [Ipoliecchl OKHCIEHHMST M BOCCTAHOBJICHUs. BakHeWIlne OKUCIUTENH U
BOCCTaHOBUTEIU. MeTO/1 3JIEKTPOHHOTO OajaHca. DJIEKTPOJIU3 PaCTBOPOB U PACIIIIABOB BEILIECTB.

DKCHepUMEHTaIbHbIE METOAbl HM3YUEHHUsI BEIIECTB WM HMX MPEBPAICHUM: pa3lioKeHHE
MEPOKCUJIa BOJOPOJa B MPHUCYTCTBUM KaTalU3aTopa, MOJEIH KPUCTALIMYECKUX PEHIETOK,
MPOBEACHUE pEAKIUi HMOHHOIO OOMEHa, OIpeesieHUe Cpeabl PacTBOPOB C IOMOIIBIO
WHIUKATOPOB, U3yUCHUE BIUSHUS PA3]IMIHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuu U
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHSL.

Heoprannueckasi xumus.

[Tonoxxenne HemeraioB B Ilepuomuueckoil cucreme XuMu4YecKMx 3ieMeHToB J[.M.
MenpneneeBa U OCOOCHHOCTH CTpPOEHHS HX aroMOB. (DU3UYECKHME CBOWCTBA HEMETAJUIOB.
AmtoTponiisi HeMeTauIoB (Ha IpUMEpPE KUCIopoa, cepsl, hochopa u yriaepoaa).

Bonopon. INonydenue, ¢uznueckre U XMMUYECKHE CBOMCTBA: PEaKlUd ¢ METAJIaMU U
HEMEeTaJuIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIE JIEMEHTHI.

lNanorensl. Haxoxxnenue B mpupojie, cnocoObl MOJydeHHs, PU3NUECKHE U XUMUYECKUE
cBoiicTBa. ['asoreHoBoopoabl. BakHelmme KHUCIOPOACOAEpkKAIIUE COCTUHEHUS TaJIOT€HOB.
JlaGopaTopHbIe U MPOMBIIUICHHBIE CIIOCOOBI MOJTYYeHUs rajoreHoB. [I[puMeHeHre rajoreHoB u
UX COCTMHECHUM.

Kucnopon, o3on. JlaboparopHbie W MPOMBINIJIEHHBIE CHOCOOBI MOJTYYCHHUS KHCIOPOJa.
dusnyeckue W XMMHYECKHE CBOWCTBA W TPUMEHEHHE Kuciaopoga W o30Ha. OKCUIbl U
TIEPOKCHU/IBI.

Cepa. Haxoxnmenue B TpHpoje, CHOCOOBI TMONYYeHHS, (U3NYECKHEC U XUMHUUYECKHE
cBoiictBa. CepoBonopon, cyabduasl. Oxcun cepoi(1V), okeun cepsi(VI). Cepuucras u cepHas
KHCJIOTBI U X coiau. OCOOCHHOCTH CBOWMCTB CepHOM KHCIOTHL IlpumeHeHue cepsl U €&
COECIUHEHU.

Azor. HaxoxneHue B mpupojie, crocoObl MoiydeHus, (u3Nueckue U XUMHYECKHe
cBoiicTBa. AMmuak, HUTpuAbl. Okcuapl azoTa. A30THUCTas M a30THAs KUCJIOThI M UX COJIU.
OcoOEHHOCTH CBOWCTB a30THOM KHCIOTHI. [IprMeHEHHME a30Ta W €ro COeIWHEHHMH. A30THBIE
yaoOpeHwusl.

®ochop. Haxoxnenue B mpupojne, cnocoObl MoydyeHHs, (U3MYECKUEe U XUMHUYECKHE
ceorictBa. Dochuasl u dochun. Oxcuasl dochopa, dochopHas kuciora u e€ CoOJu.
[Ipumenenne pocdopa u ero coenuuennit. PochopHbie y10OpeHuUs.

VYrnepon, HaxoxIeHHe B mpupoje. AsuorponHbie Moaudukanuu. dusnueckue u
XAMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepomoM. Oxcupa yriaepoma(ll),
okcun yriepoaa(lV), yroinbHas Kuciota M €€ COJIM. AKTHUBHUPOBAHHBIA YIroJib, aJCOPOITHSI.
Oymnepensl, rpadeH, yriaepoaHble  HaHOTPYyOku. IIpuMeHeHuWe MPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTIEPOIOM, U €T0 COCIUHEHUIA.

Kpemuuii. Haxoxzaenue B mnpupoje, crocoObl MoiydeHHs, (pU3M4eckrue U XUMHUYECKUe
cBoiictBa. Oxcun kpemuus(1V), kxpemHreBast KUCIOTa, CUIMKATHI. [I[puMeHeHue KpeMHUS U €ro
coenuHeHuil. CTEKII0, ero Mojay4eHue, BUJIbl CTEKIIA.

[Tonoxenue MeramoB B [lepuoanueckoii cucreMe XUMHUECKUX 3J1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTauioB. O0iue Gpu3nveckre CBONCTBAa METAJIOB.
[Ipumenenne MeTanoB B ObITY U TexHHKe. CITaBbl METAIIOB.

DNEeKTPOXUMHUYECKUN P HampspDkeHud MeTtaioB. OOmme crnocoObl  MOMy4YeHHS
METAJUIOB: THAPOMETAILTYPIrs, TUPOMETAILTYPrUs, dNeKTpomeTamutyprusi. [lonsatue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

Oo6mas xapakrepuctuka MetamwioB |A-rpymmsl [lepuoanueckoit cUCTeMbl XUMHYECKHX
aneMeHToB. HaTtpuii u xanuii: monaydeHue, Gpusndeckue U XUMUYECKHE CBONCTBA, MPUMEHEHHE
MPOCTBIX BEHIECTB U UX COCAUHEHUH.

Oo6mas xapakrepuctuka MetamioB |IA-rpymmer [leprogudeckold cucTeMbl XUMHUYECKHX
JJIeMEHTOB. Maruuii © KanblMii: ToidydeHue, (GU3NYeCKHe W XHUMHYECKHe CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeNnHeHUH. JKECTKOCTh BOMIBI U CIIOCOOBI €€ yCTpaHEHUSI.
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AJOMUHUH: TIOTy4YeHue, (U3MUECKUe M XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeOMHEHUH. AMMOTEpHBIE CBOHCTBA OKCHAA W TUAPOKCHIA ATIOMUHHS,
TUIPOKCOKOMILIIEKCHI AJIFOMUHUS.

OOmast xapakTepucTuka MeTaioB mNoOouHbIX mnoarpynm (B-rpymm) Ilepuoanueckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

duznyeckue U XMMHUYECKHUE CBOMCTBA XpoMma U ero coequHeHui. OKCuIbl U THIPOKCUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U qUXpoMaThbl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

®u3nyeckue M XMMHMYECKHME CBOWCTBA MapraHua M €ro COeIMHEHHH. Baxuenmmue
coenunenus mapranua(ll), mapranua(lV), mapranuna(VI) u mapranua(VII). Ilepmanranar xanus,
€ro OKHUCIIUTENbHbIE CBONCTBA.

duznyeckue U1 XMMUYECKUE CBOMCTBA JKeje3a U ero coequHeHni. OKCHibl, THAPOKCUABI U
cosmm xkene3a(ll) u xeneza(lll). [lomyuenue u npuMeHeHue xKeje3a U ero CIijIaBoB.

@uU3NYECKNE U XMMUYECKUE CBOMCTBA MeI U €€ coenrHeHuil. [lonyyenrne u npumeHenmne
M€ U €€ COCIMHEHNN.

[unk: nomyuenue, GU3NYECKUE U XUMHUYECKUE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHIA
U THJIPOKCH/IA ITMHKA, THAPOKCOKOMILIEKCHI IMHKA. [IpuMeHeHne IMHKa U ero COeMHEHU .

DKClepUMEHTAIbHBIE METOJbl M3Y4YE€HMsI BEIIECTB M MX MpEeBpallleHHil: Hu3ydyeHue
00pasroB HEMETAJJIOB, TOpeHue cephl, (ocdopa, xene3a, MarHus B KUCIOPOJE, H3YUYCHHE
KOJUIEKIMM «MeTajulbl M CIUIaBbl», B3aUMOJICHCTBUE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJJIOB C BOJOW (BO3MO’KHO MCIIOJIb30BaHHWE BUAEOMATEPHUAIOB), B3aUMOACUCTBUE IIMHKA U
JKeJle3a ¢ paCTBOPAMHU KHCIIOT U 1Ie10Yel, KaueCTBEHHbIE peaKlii Ha HEOpraHMYeCKUe aHuOHBI,
KaTHOH BOJOPOJa M KaTHOHBI METAJJIOB, B3aUMOJICHCTBUE TUAPOKCHIOB aJTIOMUHUS U LIUHKA C
pacTBOpaMu KHCJIOT W LIEJIOYEH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a1a4d 10 TeMaM «[ aJoreHs,
«Cepa u e€ coeuHeHUs», «A30T U Gochop U UX COETUHEHUD», «MeTauIbl IIaBHBIX MOATPYIIID»,
«Mertasuibl MOOOYHBIX MOATPYIII».

XuMHS U KU3Hb.

Ponp xumum B obecrieueHNH yCTOMYMBOIO pa3BUTUS yenoBedecTBa. [IoHATHE O HAyUHBIX
METOJAax IIO3HAaHMWA M METOJOJIOTMM HAy4yHOro HcciaenoBanus. HaydHele npuHOUIBL
OpraHu3aluy XMMHYECKOTO MPOU3BOACTBA. [IpOMBINIIEHHBIE CIOCOOB! NOTYYEHUS BaXKHEHIINX
BElIECTB (Ha MpUMepe MPOU3BOJCTBA aMMHUAaKa, CEPHOM KHUCIOThI, MeTaHoJa). [IpombliieHHbIe
crocoObl NOJYYEHHUs] METAJJIOB U CIUIABOB. XMMHUECKOE 3arps3HEHHE OKpYXarolled cpelbl U
ero nocieacTBus. Ponb xuMunu B o6ecriedeHuy SHepreTuyeckoi 0e30MacHOCTH.

XuMus M 3700poBbe 4YenloBeka. JlekapcTBeHHBIe cpencTtBa. [IpaBuia HCNoOIb30BaHUSA
JIEKapCTBEHHBIX ITpenapaToB. Poiab XuMUM B pa3BUTUH MEAULIMHBIL.

XuUMUS NHUIIA: OCHOBHBIE KOMIIOHEHTHI, MULIeBble 100aBKkU. Ponb xuMuun B obecriedueHun
MUIEBOM 0€30MMacHOCTH.

Kocmernueckue u mnapgromepHsie cpeactBa. beitoBas xumus. IIpaBuiia Ge3ornacHOro
UCIOJIb30BAHUS IpenapaToB OBITOBOM XMMUHU B MIOBCEITHEBHON KU3HU.

XUMUS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

Xumus B cenbcKoM Xo3siicTBe. Opranndeckrue 1 MUHEpaabHbIe YI0OpEeHHUS.

CoBpemeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, Kepamuka. Martepuasl
JUIs 2NEeKTpoHuKU. HaHoTexHoI0rnu.

Pacuérnpie 3amaun.

Pacuérhl: Macchl BemecTBa WM 00BbEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B peakIMH BEIeCTB, Macchl (00bEMa, KOJIMYECTBA
BEIIeCTBA) MPOJYKTOB PEAKLIMU, €CIU OJHO W3 BELIECTB HMMEET NpHUMecH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa pEakiMM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pacTBOpa ¢
OIPENENEHHONM MacCOBOM JOJIEH pPACTBOPEHHOTO BEIECTBA, MAacCOBOM JOIM WU MOJSPHOU
KOHLIEHTPALlMK BEIIECTBA B PACTBOPE, AOJM BbIXOAA NPOAYKTa PEAKIMH OT TEOPETUYECKU
BO3MOXHOTO.

Me:xnpeaMeTHbIE CBS3H.
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Peanuzanus MeXpeIMETHBIX CBS3€H MpH U3y4eHHH OOIIeH M HEOPraHUYeCKOW XUMHUU B
11 xmacce OCyIIECTBIISCTCS Yepe3 UCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHITHIA,
TaK U NOHSTUN, IPUHATHIX B OTJEJIbHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOmire ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHajdu3, CHUHTE3, KiIacCUPHUKAIMi, TEePUOAUYHOCTh, HAOJIOJCHUE, HW3MEPEHHE,
AKCHEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®uznka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEILEeCTBA, MWJCAIbHbI Tra3, (U3NYECKUE BEIUYUHBI, €IUHULIBI
U3MEpEeHUs, CKOPOCTb, JHEPIHs, Macca.

Buosorus: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, MeTabOJIM3M, MaKpo- H
MHUKpPO3JIEMEHTBI, OEJKU, KHUPBI, YIJI€BOJbI, HYKIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpPYroBOPOT BEILLECTB U MOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadust: MuHepabl, FOpHbIE OPO/IbL, MT0JIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XuMu4eckass MPOMBIIIIEHHOCTb, METAJUIYPrusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, TMIEBas IPOMBIIIIEHHOCTh, (apManeBTH4YecKas
MIPOMBIIIJIEHHOCTD, MIPOU3BOJICTBO KOCMETHYECKUX IIpenapaTos, IIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€pHAJIOB, 3JIEKTPOHHAs IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.

INIVTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA 110
XUMHUHN HA YTI'JIYBJIEHHOM YPOBHE CPE/JHEI'O OBHIET'O OGPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

B cootBeTcTBUM € CHUCTEMHO-JESTENHOCTHBIM MOJIXOJOM B CTPYKTYypE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHUS IpeaMmeTa «XHUMHs» Ha YpPOBHE CpeaHero oouiero o6pazoBaHus
BBIJICJICHBI CJICAYIONINE COCTABJISIONINE: OCO3HAHNE O0YJArOITUMUCS POCCUHUCKON TPaKIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPEAEICHHIO;
Hagu4ue MOTHBAllMM K  OOYYCHHIO; TOTOBHOCTh W  CIIOCOOHOCTH  OOy4aroUIuXxcs
PYKOBOJICTBOBATbCSl IMPUHATHIMU B OOIIECTBE MMpaBWJIaMU M HOPMaMH IOBEJIECHUS; HajIu4due
MIPaBOCO3HAHUS, KOJOTUYECKOH KYIbTYphl; CIIOCOOHOCTh CTaBUThH LEIHU U CTPOUTH KUZHEHHbBIC
TIJIaHBbIL.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XHUMHUSD» OTPaKaroT cPOpPMUPOBAHHOCTH
OTIbITa MO3HABATEIBHON U MPAKTUYECKOHN JNEesTebHOCTH 00yJarouxcs B Mpolecce peaan3anuu
00pa30BaTeNbHON IS TEIBHOCTH.

JIM4HOCTHBIE PE3yAbTaThl OCBOCHUS IpeaMeTa «XUMHUSD» OTPaKaloT cPOPMUPOBAHHOCTH
OTIbITa MO3HABATEIBHON U MPAKTUUYECKOMN NEesTeNbHOCTH 00yJarouxcs B MpoIecce peaan3aiuu
00pa30BaTeNIbHO 1eATEIBHOCTH, B TOM UHCJIE B YACTHU:

1) rpaxIaHCKOro BOCIIMTAHUSA .

OCO3HaHHUA 00YYarOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTAaBJICHUS] O COLMATBHBIX HOPMAax M TMpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITENHHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHBIX U MMO3HABATENbHBIX 33/1a4, BHIIIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M PUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyYMEHTHI JPYTUX
MIPH aHATN3€ PA3INYHBIX BUJIOB y4eOHOM JeATEeIbHOCTH;

2) IaTpHOTHYECKOT0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJEAMI0 OTEUECTBEHHOMU
XUMHH;
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YBOKEHUS K MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPUU M MPAKTUUYECKOTO MPHUIIOKEHUS
XMMHH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJbTaT JUIMTEIbHBIX HAOIIOJICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTOMCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTHKOB;

WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TOJYYCHHHM U TMOCICAYIONMEM aHalu3e
UH(OPMALIUU O EPEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUSI:

HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHHBATh CHUTYAllMH, CBS3aHHBIC C XWMUYCCKUMHU SBJICHUSAMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINCH C IMO3HIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM H C YIETOM OCO3HAHUS TOCIIEACTBHIA MMOCTYITKOB;

4) popMHpOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTEW 3J0poBOT0 M Oe30macHoro obpasza >KHU3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOJo/IeHUs TPaBWJI 0€30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOMU
KU3HHU, B TPYJIOBOU JIEATEITHBHOCTH;

MMOHUMAHKUS [EHHOCTH TPaBWJI WHIUBUIAYAILHOTO U KOJUISKTUBHOTO 0€30IacHOro
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOJICHUS AIKOTOJIS,
HapKOTHKOB, KYPEHHUS);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKAaTHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HMCCIIEI0BATEIBCKOW JICATEIIHBHOCTH,
OOLIECTBEHHO MOJIE3HO, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHe€ B PEIICHUH MPaKTUUYECKUX 3a/lad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IKOJIbI);

HMHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBa)KEHHUSA K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIMBHIYaJbHOM TpaeKTopuu oOpa3oBaHMUs,
Oynayuieil mpodeccuu U peaan3alnui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11€JIeCO00pa3HOro OTHOIIEHUS K MPUPOJE KAaK UCTOUHUKY CYIIECTBOBAHHS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aIbHOTO XapakTepa SKOJIOTHYECKUX MpoOsieM, BIUSHUS YIKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTH HMCIIONIBb30BAHMS JOCTUKEHUN XUMHH Ui PELICHUS! BOIIPOCOB
paIOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPHUATHS IEHCTBHUI, MPUHOCSIIMX Bpel OKpYXKarolled MpUpOAHOI cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4Yusl PA3BUTOTO SKOJIOTHYECKOTO MBINUICHUS, ASKOJOTUYECKON KYIbTYpPHI, OIBITA
JESITEeNFHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOATH UCOTIOTUH XeMO(pOoOu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
0OIIECTBEHHOH MPAKTUKH;

MOHUMAaHH CHenuUKA XUMUU KaKk HayKd, OCO3HaHus €€ poiu B (OPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU 1IEJIOCTHOTO MPEACTaBIEHUS 00 OKpYKaroIeM
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MHpE KAaK O €IMHCTBE IIPUPOJBI M YEJIOBEKA, B IO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH U
pereHnu mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO0OM 3HAUMMOCTH XUMHH JUIS COBPEMEHHOW LMBWIM3ALUHU: B €&
I'YMaHUCTHUYECKOW HAIIPaBJIEHHOCTH U BaKHOM POJIM B CO3/1aHUM HOBOM 0a3bl MaTepHallbHOU
KYJIBTYpPBI, B PELICHUH TI00aTbHBIX TPOOJIEM YCTOHUNBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, IMHUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00eCTeYeHnN YCIOBHI YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(OPTHON KU3HU KaKIOTO YJIeHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IO3HAaHUS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJTydaeMble 3HAHUS JUIS
aHaJin3a U OOBACHEHUS SIBJICHUM OKPYKAIOUIETO MHUpPAa M IPOUCXOISIIHUX B HEM H3MEHEHUH,
YMEHHUS AesaTh 00OCHOBAHHBIE 3aKIIOUYEHHUSI HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMUXCS JaHHBIX
C LEJBIO MTOJIYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS JUIsl peIeHUs TpodiieM
B pEaJIbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEIOBATEIBCKON IEATEIbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEpbIBHOMY OO0pa30BaHHMIO M €aMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHMA IO XUMHH B COOTBETCTBUH C >KMU3HEHHBIMU
MOTPEOHOCTSAMU;

uHTEpeca K OCOOEHHOCTAM Tpyla B pa3iMuHbIX cdepax mnpodeccuoHaIbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3ylbTaThl OCBOSHHS MPOTPAMMBI 10 XMMHH Ha YPOBHE CpPEIHETrO
o01rero 00pa3oBaHUs BKIIOYAIOT:

3HaYMMBbIE IS (POPMHPOBAHUST MHUPOBO33PEHUS] OOYJAFONMIUXCS MEXKIUCIHILTHHAPHBIC
(MeXnpeaMeTHbIC) 00IeHAYYHbIC TIOHATHS, OTPAKAIOIHE ETOCTHOCTh HAYYHOU KapTUHBI MUPA
U crer(uKy METOJI0B MO3HAHMUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUs, SBJCHUE, MPOLECC, CUCTeMa, HAay4HBIH (aKT, MPHUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIICI0OBaHUE, HAOIIOICHIE, N3MEPEHHUE, SIKCIIEPUMEHT U JAPYTHe);

yYHUBEpCaJbHbIE  y4eOHbIe  neiicTBus  (TO3HABAaTeJbHBIE,  KOMMYHUKATHBHBIC,
perynsTuBHbIE), oOecreunBaronme (GopMupoBaHHe (QYHKIUMOHAIBHOH T'PaMOTHOCTH U
COLMAIBHOM KOMITETEHITHH 00yYarOIuXCs;

CIOCOOHOCTh ~ OOYYAIOIIMXCSl  HMCIIOJIb30BaTh ~ OCBOCHHBIC  MEKIMCIUILUIMHAPHEIC,
MHUPOBO33pPCHYCCKHE 3HAHWsS W YHHBEpCAJbHbIC Yy4eOHbIC JCHCTBHS B TO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHUKE.

MertanpeaMeTHbIe pe3yJabTaThl OTPAKAIOT OBJIAJICHUEC YHUBEPCAIBHBIMH YYCOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHSMHU.

Ilo3naBaTenbHBIE YHHBepPcaIbHbIE YueOHbIE el CTBUS

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (pOpMYNIHpOBaTh U aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsATh LeNU JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HX JTOCTHXKEHUS,
COOTHOCHUTB PE3YJbTATHI ACSITEIBHOCTU C OCTABICHHBIMU 1IEJISIMH;

WCIIOJb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTHUECKOTO MBIIJIEHUS: BBIICIAThH
XapaKTepHble TMPU3HAKKM TIOHATHI M yCTaHABIMBATh HX B3aUMOCBS3b, UCIOJIb30BATh
COOTBETCTBYIOIINE OHSITHS U1 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPUH IS KiTacCU(DUKAIIMK BEIECTB M XUMUYECKUX PEaKIIHiA;

YCTaHABJIMBATh PUYUHHO-CIIEJICTBEHHBIE CBA3U MEXI1Y U3Yy4aeMbIMU SIBJICHUSMU;
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CTpPOUTb JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, JACAYKTUBHBIE, II0 aHAJOTIHH),
BBISIBJIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUHS B PacCMATPUBAEMBIX SBICHHIX, (OPMYTHUpOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IIPUMEHSATH B IIPOLIECCE MO3HAHUS UCIOJb3yEMbIE B XUMHUHU CHUMBOJUYECKHE (3HAKOBBIE)
MO/IeNH, TIPe0OpPa30BhIBATH MOJICIbHBIC MPEICTABICHUS — XUMUYECKHUN 3HAK (CMMBOJI) 3JIEMEHTAa,
XAMUYecKass (QopMylia, YpaBHEHHE XUMHUYECKOW peaknuu — Tpd PEHICHHH Y4eOHBIX
[I03HABATENIbHBIX M IPAKTUYECKUX 3a7ad, MPUMEHATbh HAa3BaHHbIE MOJEJbHBIE MPEICTABIICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€N0BaTENbCKHE e CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O IO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIUII;

dbopmynHupoBaTh MM M 3aJaud  HMCCIENOBAHMSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
1 (GOpMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXIECHHII;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEICHMS YUEHHUUECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIbHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOLIEHHS W BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBaHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOMW MCCIEI0BATENbCKOM U TMPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBLHOMY ITOUCKY METOJOB pEIIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IUYHbIX METOJIOB MO3HAHHUS.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B Pa3IMYHBIX HCTOYHHUKAX WHPOpPMAnuu (HAYYIHO-TIOMYJISIpHAs
JuTepaTypa XHUMHYECKOIO COJepXaHHus, CHpaBOYHbIE MocoOus, pecypcel HHTepHeta),
aHAJIM3UPOBaTh HMH(AOPMALIMIO PA3IWYHBIX BUIAOB M (OpPM TPEACTABICHUS, KPUTHUECKU
OILICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampochl W MPUMEHSATH pa3UuHble METOAbl MpH IOMCKE U OoTOope
uHpopmMaluy, He0OXOAUMOM /7Sl BBITIOTHEHHSI YY€OHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MPUOOPETaTh OMBIT KUCIOJIB30BAHUS WH(DOPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (OpMY IMpeacTaBiIeHUs MHGOPMAUHN (CXEMBbI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHUE);

HCIIOJIb30BAaTh HAy4yHBIA SI3bIK B KAauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopmaluen: MPUMEHATh MeEXNpeAMeTHble ((u3MYecKknue M MaTeMaTH4ecKhe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHIE CPEICTBA HATJITHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

3aJaBaTh BOIPOCHI MO CYILECTBY OOCYXJaeMOil TeMbl B XOJ€ Auajora U/Uil JUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEJUIOKEHHUS OTHOCHUTEIBHO BBIIIOJHEHUS
NPEUI0KEHHOH 3a1auH;

BBICTYIIaTh C IPE3EHTALMEN PE3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH  BBINOJHEHUH XHMHYECKOTO
HKCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOTO MpOeKTa, M (OpPMyIHpOBaTh BHIBOJBI MO pe3ylbTaTaM IMPOBEAEHHBIX
UCCIIeIOBAaHUH MyTEM COTTIaCOBAHMS MO3ULMI B X0J1€ OOCYXJICHUS 1 OOMEHAa MHEHUSMH.

PeryasitTuBHbIe YHMBepCcaJbHbIe Y4eOHbIe NelicTBUSA:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBIATh CBOKO IMO3HABATENIBHYIO AEATEIbHOCTD,
ompenensis e€ Ienu M 3aJauyd, KOHTPOJHUPOBATH M MO Mepe HEeOoOXOAUMOCTH KOPPEKTHPOBATh
Ipe/UlaraeMblii aJITOPUTM JIEHCTBHI NpPU BBHINOJHEHUH YU4EOHBIX U HMCCIEIOBATEIbCKUX 3a/1ad,
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BbIOMpaTh Hanboee 3(hHEeKTUBHBIN CIOCOO X pEeIIeHUs ¢ YUETOM MOTy4YeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;
OCYIIECTBIIATH CAMOKOHTPOJIb IESITEIbHOCTH HA OCHOBE CaMOAHaIN3a U CAMOOLICHKH.

HNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHBIC pe3yNbTaThl OCBOCHHUS MPOTPAMMEBI 10 XMMHH Ha YriayOJIEHHOM ypOBHE Ha
YPOBHE CpeIHEero o0mero oopa3oBaHUs BKIIIOUYAIOT CHENUUYCCKHE IS y4eOHOro mpeaMera
«XUMHST» HAydHBIC 3HAHUWS, YMCHHSI U CIIOCOOBI JCHCTBUH IO OCBOCHUIO, WHTEPIPETAIIMH U
peoOpa30BaHMUIO 3HAHUH, BHJIBI ICATEIHLHOCTH TIO MOJIyYCHHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HAHWA B Pa3IMYHBIX YYCOHBIX CUTYallUsSX, a TAaKKe B PEAIbHBIX JKU3HCHHBIX CHTYAIHSX,
CBSI3aHHBIX C XMMHEW. B mporpamme mo XMMHHU MPEAMETHBIC PE3YyIbTAThl MPEICTaBICHBI 10
roJiaM U3y4eHHUs.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca « OpraHuveckasi XUMUsD) OTPaXKaIoT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUA: O MECTe W 3HAYCHHH OPTaHWYCCKOW XHMHH B
CUCTEME €CTECTBEHHBIX HAayK U €€ pOJIH B 00CCIICYCHUH YCTONYHBOTO Pa3BUTHS YEJIOBCUCCTBA B
pelieHur MmpoOJieM HKOJIOTHYECKOM, YHEPreTHYECKOW M TMHUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEJMIIMHBI, CO3JJaHMM HOBBIX MAaTEPHAJIOB, HOBBIX HMCTOYHHKOB JHEPTUH, B OOECICUYCHUU
PaIMOHATILHOTO TPHPOJIOTIONL30BaHuUs, B (DOPMHUPOBAHMK MHUPOBO33PEHUS M OOMICH KYIBTYPHI
YelloBeKa, a TaKKe OJKOJIOTHWYSCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MPUPOIHON Cpee;

BJIAJICHUE CHUCTEMOM XWMHWYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIMOJIArAKOIINE
MOHATHSA — XHMHUYECKHI 3JCMEHT, aToM, SIpO M 3JICKTpOHHas o0oyiouka atoma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXAEHHOE COCTOSIHUS aTOMa, TMOpUIN3alUsi aTOMHBIX
opOuTanel, MOH, MOJIEKYNla, BAJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIICHUS,
XMUMHYECKasi CBsI3b, MOJIb, MOJISIpHAash Macca, MOJISIPHBIA O0OBEM, YIJIEPOJIHBIM CKeeT,
(yHKIIMOHANIBHASA TPYIIA, paJWKal, CTPYKTypHbIe (opmyisl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIC), W30MEpHUsl CTPYKTYpHasT W TIPOCTPAHCTBEHHas (reoMeTphdYecKas, ONTHYECKas),
M30MEpbl, TOMOJIOTHYECKUN psAl, TOMOJIOTH, YIIeBOAOPOIbl, KHCIOPOA- U a30TCOJEpIKaIlue
OpraHUYECKUEe COEIUHEHMs, MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYISIPHBIC
COEIMHEHUS; TeOpUH, 3aKoHbI (mepuoauueckuil 3akoH JI. M. MenneneeBa, TeOpusi CTpOEHHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHUSI MacChl BEIECTB, 3aKOH
COXpPaHEHHS U TMPEBpPALICHHUs] DSHEPTUUM NPU XUMHUYECKUX PEaKlMsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU, MHUPOBO33PEHUECKHE 3HAHUS, JIeKAIIHEe B OCHOBE MOHMMAaHUS
MPUYMHHOCTY W CHCTEMHOCTH XHMHYECKHMX SIBJICHHW; TMPEACTaBICHUS O MeEXaHU3Max
XUMHYECKUX pEaKlud, TEPMOJUHAMUYECKMX M KHUHETUYECKHMX 3aKOHOMEPHOCTAX HX
MPOTEKAHUS, O B3aMMHOM BIUSHHH aTOMOB U TPYII aTOMOB B MOJIEKYNax (MHAYKTUBHBIN U
Me3oMepHbId 3¢ dekTol, opueHTanThll u Il pona); dakTosoruyeckue CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJIb30BaHUU BAKHEHUIITNX OPTaHMUYECKUX BEIIECTB B OBITY
U TPaKTUYECKON JEATeTbHOCTH YeNOBEKa, OOIMX HAay4YHbIX MPUHIUIAX XUMHYECKOTO
MIPOM3BOJICTBA (HA MPUMEpe MIPOU3BOJICTBA METAHOIIA, TIEpPepPadOTKU HEPTH);

chOpPMUPOBAHHOCTh ~ YMEHMIA:  BBISBISATH  XapaKTEpHblE  TMPU3HAKH  TOHSITHH,
yCTaHABIUBAThUX B3aMMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOIIUE MOHATHS MPH OMHCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUII;

chOpMHUPOBAHHOCTH YMEHUH:

HCIO0JIb30BAaTh XMMHYECKYIO0 CHUMBOJIMKY ISl COCTABICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKENIETHBIX) POPMYIT OPraHUYECKUX BEIIECTB;

COCTaBIIAITh ypaBHEHUS XMMUYECKUX PEAKIUHA U pacKpeiBaTh HX CYIIHOCTE:
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUil  MOCPEICTBOM COCTABIICHUS  DIIEKTPOHHOTO
OamaHca ATHX peakiui, peakiuii HMOHHOTO oOMeHa MyTéM COCTaBIeHHS UX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YPABHEHHIA,
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U3rOTaBIMBATh MOJEIM MOJIEKYJ] OpPraHMYECKUX BEIIECTB JUIsl WUIIOCTPAlMU MX
XMMHMUYECKOTO U POCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHHI: YCTaHABIMBATH MPUHAIICKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTABY M CTPOCHUIO K ONPEAeNEHHOMY KIIACCy/TpyIIe COCSANHEHUH, 1aBaTh UM
Ha3BaHus Mo cucremarnyeckoir HomeHkiarype (IUPAC) u npuBoaANTh TpUBHAIbHBIC Ha3BAHHUS
JUIS  OTAEIbHBIX INPEJACTABUTENEH OpPraHUYECKUX BELIECTB (TUJIEH, alETWIEH, TOIYoll,
TJIMIEPUH, OSTWICHTIUKONb, (eHos, (opMalbIAeTHa, aleTajibJeruyl, ameToH, MypaBbUHAs
KHUCJIOTA, YKCYCHAasi KHUCJIOTa, CT€apUHOBAs, OJIEMHOBAs, MaJbMUTHHOBAas KHUCJIOTHI, IJIMIIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, aHWJINH, IUBUHUIL, U30IIPEH, XJIOPONIPEH, CTUPOJI U JIPYTHE);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACIATh BUA XHUMHUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUAX (KOBaJIEHTHAs U MOHHAs CBS3b, G- U M-CBA3b, BOJOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOXKEHHUS TEOPUU CTPOCHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uisi 00bsSCHEHHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTpOEHUS;

cOpMUPOBAHHOCTh YMEHHUH XapaKTepHu30BaThb COCTaB, CTpOEHHE, (UIUYECKUE U
XMMHMUYECKHE CBOMCTBA TUIMMYHBIX MPEACTABUTENCH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB:
QJIKaHOB, LHUKJIOAJKAaHOB, AJKEHOB, AJKaJMEHOB, AJKUHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
CIUPTOB, AlbJETH]IOB, KETOHOB, KAPOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3(QUPOB, KUPOB,
HUTPOCOEIMHEHUI 1 aMUHOB, aMMHOKHUCJIOT, OEJIKOB, YTJIeBOAOB (MOHO-, IU- U TIOJHCAXapUIOB),
WUTIOCTPUPOBATh TEHETHUYECKYIO0 CBSI3b MEXIY HUMH YpPaBHEHHSIMH COOTBETCTBYIOIIHUX
XMUMHUYECKUX PEaKLUN ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX (popMyt;

chOpMUPOBAHHOCTh YMEHHUS MOATBEPXKJAaTh HAa KOHKPETHBIX IpUMEpax XapakTep
3aBUCHUMOCTH PEAKLIHOHHOW CHOCOOHOCTH OPraHUYECKHUX COEIUHEHHH OT KpaTHOCTH W THIIA
KOBAJICHTHOH CBSI3U (G- U T-CBA3M), B3aUMHOTO BJIMSTHHSI aTOMOB U I'PYII aTOMOB B MOJICKYJIaX;

C(OPMHPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHUKH YIIIEBOJOPOJHOTO ChIPbS
(HedTh, MPUPOIHBIN Ta3, yrojib), CIOCOOBI €ro MepepadOTKU M MPAKTHYECKOE MPUMCHCHHE
MPOJAYKTOB MepepabOTKH;

C(OPMHPOBAHHOCTb BJIA/ICHUS] CHCTEMOM 3HAaHMM O €CTECTBEHHO-HAy4HBIX METOJax
NO3HAaHUA — HAOJIONEHUM, H3MEPEHUM, MOJEIUPOBAHUY, OSKCIIEPUMEHTE (peaJlbHOM H
MBICJIEHHOM) U YMEHUS IPUMEHSTh 9TH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHMsS  IPUMEHATHOCHOBHBIE  ONEPALUU  MBICIUTEIbHON
NeATeNbHOCT — aHalM3 U CHHTE3, CpaBHEHHE, OOOOIEHHE, CUCTEeMaTH3allMio0, BbISBICHHE
IIPUYMHHO-CIIEICTBEHHBIX CBSI3€H — AJIs1 U3y4EHUS] CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIMA;

Cc(OPMHUPOBAHHOCTb YMEHH: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
IPEICTABICHUAMU JPYTHX €CTECTBEHHO-HAay4YHbIX HPEIMETOB Juid 0Oojiee OCO3HAHHOTO
IIOHMMAHUS CYIIHOCTH MaTepUaIbHOIO €IMHCTBA MHUPA, UCHOJb30BATh CHCTEMHbIC 3HAHUS IO
OpPraHU4ecKON XUMMHU JJIsi OOBSICHEHHs U MPOTHO3UPOBAHUS SBJICHUH, UMEIOIIHUX €CTECTBEHHO-
Hay4YHYIO IPUPOY;

C(OPMHUPOBAHHOCTh YMEHHUI: HPOBOJIUTH Pacu€Thl IO XUMHUYECKUM (opMmyaam MU
YPaBHEHUSAM XMUMMUYECKMX PEAKIMH C MCIOJIb30BaHMEM (PU3MUYECKHX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XapPAKTEPU3YIOLUIUMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl MO0 HAXOXKJICHUIO XUMHUYECKOH (hOpMynbl BELIECTBA MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPaHus, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(OPMHUPOBAHHOCTh YMEHM: MPOTHO3UPOBAThH, aHAIM3UPOBATh U OLCHMBATH C MO3MLUI
9KOJIOTUYECKON 0€30MacHOCTH MOCHEACTBUS ObITOBOW M IPOU3BOJCTBEHHOW JESTEIBHOCTH
YeJoBeKa, CBS3aHHOM ¢ mepepabOTKON BeUIeCTB, MCIOJIb30BAThIIONYyYEHHbIE 3HAHUS JUIs
IPUHATHUS TPAMOTHBIX PeIIeHUI Mpo0ieM B CUTYaLUAX, CBI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTh YMEHHI: CAMOCTOSITEIbHO IUIAHUPOBATh U MPOBOJUTH XHUMHMYECKUIH
9KCIEPUMEHT (IIOJyYEHUE U U3YYEHHE CBOMCTB OPraHMYECKUX BELIECTB, KAUECTBEHHBIE pEaKLUU
YIJIEBOJOPOAOB PA3IMYHBIX KIACCOB M KHCIOPOACOJEPKAIIUX OPraHUYECKUX BEIIECTB,
pElIeHHe OHKCHEPUMEHTAJIbHBIX 3aJad [0 pPAclO3HABAHMIO OPraHMYeCKMX BELIECTB) C
coOmoilecHueM TpaBuil  Oe30macHOro  oOpallleHHs C  BeUIeCTBaMH M JIAOOPaTOPHBIM
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oOopynoBanuemM, (HopMyIHpPOBaTh IIeNb HMCCIECJOBAHUS, IMPEJICTABIATh B PAa3NIUYHON (hopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAIIM3UPOBATH U OLIECHUBATh UX JIOCTOBEPHOCTD;
c(OPMHUPOBAHHOCTH YMEHHIA:

coOoaTh MpaBUiIa AKOJOTHYECKU IIeJIeCO00Pa3HOro MOBENEHHUS B OBITY U TPYHAOBOM
JESTEIbHOCTH B ILEJIAX COXPAHEHHUS CBOEr0 3[0pOBbs, OKPY)KAlOIIEeW HPUPOIHON cpelpl U
JOCTUXEHUS €€ YCTOMYMBOTO Pa3BUTHUS;

OCO3HABATh OINACHOCTb TOKCHUYECKOI'O JAEWCTBUS Ha JKUBBIE OPraHU3Mbl ONPEAEIEHHBIX
OPraHM4YeCKHUX BEIIECTB, MOHUMAas cMbIci nokasarens [1/1K;

aHAJIM3UPOBATh  1€1€CO00pPa3HOCTh  NPUMEHEHHs]  OpraHMYeCKUX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOLLEHUS PUCK-TIOJIb3a;

c(OPMHUPOBAHHOCTh YMCHH: OCYIICCTBIISATH IICJICHANIPABICHHBI TMOWCK XUMHYECKOU
nH(popMallMy B pa3jMyYHBIX MCTOYHMKAaX (HayyHas M y4yeOHO-Hay4yHasl JUTepaTypa, CpelCTBa
MaccoBoil uH(popMauuu, HTepHET U JApyrue), KPpUTHUECKH aHAIU3UPOBATH XUMHUYECKYIO
nH(popmalrio, rnepepadarsiBaTh €€ U HUCIOJB30BaTh B COOTBETCTBUU C MOCTAaBJIEHHOHN y4eOHOM
3a/1a4uen.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OcBoeHUs Kypca «OOmas W HeopraHUyeckas XUMHs»
OTpaXaroT:

c(OpMHUPOBAHHOCTh MPEJICTABICHUN: O MaTePUAIbHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U TMO3HABA€MOCTU SBJICHUN HPUPOJIBI, O MECT€ U 3HAUEHUM XHMHUU B CHCTEME €CTECTBEHHBIX
HayK M €€ poJii B 00eCleyeHNN YCTOMUNBOTO Pa3BUTHS, B PELIEHUU MPOOIEM IKOJIOTUYECKOM,
SHEPreTUYecKOM W TMHUIIEeBOW 0e30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JAaHUU HOBBIX
MaTepuagoB,  HOBBIX  HCTOYHMKOB  OSHEpPruM, B  OOECHEYEeHHWH  palMOHAIbHOTO
MIPUPO/IOIIOIIL30BaHuUs, B (GOPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYphl YEIOBEKa, a TAKXKe
9KOJIOTMYeCKd 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS — XUMHUYECKUN SJIEMEHT, aToOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsl 000I04YKa aToMa, S-
, p-, d-aromHBIC OpOWTaNHM, OCHOBHOC W BO30YKAEHHOE COCTOSIHHS aTOMa, THOpHIH3arlHsI
aTOMHBIX OpOuTajneil, HOH, MOJIEKyla, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTh, CTEHECHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/uIndyeckas, BOJOpOHAs),
KpUCTAJJIMYECKas pPelIéTKka, XUMUYecKas peaklus, pPacTBOP, DJICKTPOJMTHI, HEIIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAsT ~ JUCCOLMALUs, CTeNeHb JAUCCOIMAIMM, BOJOPOJHBIM  MOKa3aTelb,
OKHUCJIUTEJb, BOCCTAHOBUTEb, TEIUIOBOM 3((HEeKT XUMHUECKON peakluu, CKOPOCTh XUMHUYECKOM
peakiuu, XUMHYECKOE paBHOBECHE; TEOPUM M 3aKOHBI (TEOPHUS AIEKTPOIUTUYECKOM
auccouuanuu, nepuoaudeckuit 3akon 1.V, MenneneeBa, 3aKOH COXpaHEHMsI MacChl BEIECTB,
3aKOH COXPAHEHHUS U MPEBpAIllCHUs DHEPrHU MPU XUMHUYECKUX PEAKIUSAX, 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JICUCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH, CUMBOJIUYECKHH S3bIK XMUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAlllie B OCHOBE NMOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH
XMUMHUYECKUX SIBJICHHUI; COBPEMEHHBIC MPEJCTABIEHUS O CTPOCHHUU BEIIECTBA HAa aTOMHOM,
MOHHO-MOJIEKYJIIPHOM W  HAJMOJICKYJASPHOM YpPOBHSIX; TMIPEJICTaBICHHS O MEXaHU3Max
XUMHYECKUX pEaKlud, TEPMOJUHAMUYECKHMX M KHUHETUYECKHMX 3aKOHOMEPHOCTAX HX
MPOTEKaHUs, O XUMHYECKOM paBHOBECHM, pPACTBOpAaXx U  JUCIHEPCHBIX  CHCTEMAX;
(aKTOJIOrMUECKUe CBEIEHHUs O CBOMCTBAX, COCTaBe, MOJYYEHUHU U O€301acHOM HCHOJIb30BAHUU
BOKHEHIIMX HEOPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOW MESATENBHOCTH YEIOBEKa,
00IIMX HAYYHBIX MPUHIUIIAX XUMHUYECKOTO TPOU3BOJICTBA;

chOpMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTepHbIe MPU3HAKK MOHATUH, yCTaHABINBATh
MX B3aUMOCBSI3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHATUSA MPU ONMHCAHUM HEOPraHWYECKUX
BEILIECTB U UX IIPEBPAILCHUI;

Cc(OPMHUPOBAHHOCTh YMEHHSI HCIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHabHbIC HA3BAHUS OT/ICJIbHBIX BEIIECTB;
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c(OPMHUPOBAHHOCTh YMEHUS OTPEACIATh BaJICHTHOCT M CTENIEHb OKUCICHUS XUMUYECKUX
JJIEMEHTOB B COEIMHEHUSX, BUJ XUMUYECKOM CBS3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKON pEIETKN KOHKPETHOTO BELIECTBA;

c(OPMHUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT BHJA
XMMUYECKON CBSI3UM M THUMA KPUCTATUYECKON pEemeéTKy, 0OMEHHBIH M JOHOPHO-aKLIENTOPHBIH
MEXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

c(OPMHUPOBAHHOCTh YMEHHWH: KIacCH(PUIMPOBATh: HEOPraHMUYECKHE BEIIECTBA 0 WX
COCTaBY, XMMHUYECKUE PEAKIUHU [0 PA3IUYHBIM MPU3HAKAM (YHUCIY U COCTaBy pearupyrommx
BEILIECTB, TEILUIOBOMY J(PQEKTy peakluuu, H3MEHEHUIO CTENEHEH OKHUCIIEHUS 3JEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajiu3aropa W APYTHe); CAMOCTOSTENIFHO BHIOMPAaTh OCHOBAHUS M
KPUTEPUH JUI KJIACCU(PUKALIMU U3yYaEMBbIX BEIIECTB U XUMUUYECKUX PEaKui;

chOpMUPOBAHHOCTh YMEHHUSI pACKphIBaThb CMBICT Tepuoauyeckoro 3akona JI. .
MenneneeBa W JEMOHCTPHUPOBAaTH €r0  CHCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO U
MIPOrHOCTUYECKYIO (PYHKINU;

c(OpMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XMUMHMUYECKUX DJIEMEHTOB IepBoro—uerBéproro mnepuojos Ilepumonmueckoit cucremsr [I.U.
MenneneeBa, UCHOJIBb3ys MOHATHS «IHEPTreTUYECKUE YPOBHMY, «IHEPreTHUYECKHE I1OyPOBHM,
«S-, p-, d-aTroMHBIE OpOUTAIM», «OCHOBHOE U BO30Y)KIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMa»; OOBSACHATH3AKOHOMEPHOCTH M3MEHEHHMsS CBOWCTB XHMHYECKHX OJJIEMEHTOB M HX
COeMHEHMH 1o TiepuoaaM u rpynnam Ilepuoauyeckoi cucremsl [. . MenaeneeBa, BaJe€HTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX AJIEKTPOHHBIX 000JI0UEK;

cOpMUPOBAHHOCTh YMEHHUMH: XapaKkTepu3oBaTh (OMHUCHIBATh) OOLIHE XHUMHYECKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETHYECKOM CBS3U
MEK/ly HEOPraHMYECKUMH BEIIECTBAMH C IIOMOUIBIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKHUX
peaKIuii;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYHIHOCTb: OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEACTBOM COCTABJICHHS JJEKTPOHHOTO OalaHca ATHX PEaKIUi; peaKIuii HOHHOTO
oOMeHa MyTéM COCTaBJIEHUS MX IMOJHBIX M COKpAlIEHHBIX HOHHBIX YPaBHEHMI; peaKIHii
TUAPOJIN3A; PeaKIil KoMIiekcooOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB ILHMHKA U
ATIOMUHHS);

chOpMUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUS XUMHYECKHX
peakuuii ¢ y4€TOM HX DSHEPreTUYECKUX XapPaKTEPUCTHUK, XapaKTep H3MEHEHHUS CKOPOCTH
XMMHYECKON peaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (DAKTOPOB, a TaKkKe XapakTep CMEIIeHUs
XMMHYECKOTO PaBHOBECHUS IOJI BIUSHUEM BHEIIHUX Bo3aencTBul (npunimn Jlelllatense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLIMH, JIeKAllhe B OCHOBE
MPOMBIIIJIEHHOTO TIONYyYeHUs] CEepHOM KUCIOThI, aMMHakKa, oOOIMe HayuyHble MPUHIIUIIBI
XMUMHYECKUX TPOU3BOJICTB; ILEIECOOOPa3HOCTh MPUMEHEHUSI HEOPraHHMYeCKHUX BEIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOYKHU 3PEHHSI COOTHOILIEHUS PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTH BJI/ICHUS CUCTEMOW 3HAHHUM O METO/IaX HAYYHOTO MMO3HAHUS SBICHUI
OpUpPOAbl — HAOMIOJEHHE, W3MEpPEHUE, MOJCTUPOBAaHUE, OJKCIEPUMEHT (peallbHbli U
MBICIICHHBII), UCMOJB3YEeMbIX B €CTECTBEHHBIX HAyKaX, YMEHHs MPUMEHSATh 3TH 3HAHUS MPU
HKCIEPUMEHTAIbHOM HCCIEI0OBAaHUM BEIIECTB M I OOBSICHEHUS XUMHYECKHX SBJICHH,
HMMEIOLUX MECTO B NIPUPOJE, MPAKTUUECKON AEATEIbHOCTH YEJIOBEKA U B IOBCEJHEBHOMN KU3HU;

c(OPMHUPOBAHHOCTh YMEHUS BBISBIIATH B3aUMOCBSI3b XMMUUYECKUX 3HAHUHN C MOHATUAMHU U
NPEJICTaBICHUAMU JPYTUX €CTECTBEHHO-HAay4YHBIX HpPEIMETOB Juid 0Oojiee OCO3HAHHOTO
ITOHMMAaHMs MAaTEPUAJIBHOTO €IMHCTBA MHUPA;

c(OPMHUPOBAHHOCTh YMEHUS POBOJUTH PAcUEThI: ¢ UCHOIb30BAHUEM MOHATHH «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» M «MOJISIpHAsi KOHIIEHTPALIMs»; Macchl BELIECTBAa WM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OJHOTO U3 YUACTBYIOUIUX B PEAKIIUU
BEIIECTB; TEIUIOBOTO (P eKTa peakuu; 3HaYeHUsI BOJOPOTHOTO MMOKA3aTelNsi paCTBOPOB KUCIOT
U IIejo4Yeld ¢ M3BECTHOM CTeNeHbI0 JMCCOLMAlMU; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
IIPOJIyKTa pEaKLUH, €CIIM OJHO M3 UCXOAHBIX BELIECTB JAAHO B BUJIE PAacTBOpA C ONpPEACIEHHON
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MacCOBOM JIOJIE PACTBOPEHHOTO BEIIECTBA WM JaHO B H30OBITKE (MMEET MPUMECH); TOJIU
BBIXOJIa NPOJIyKTa peakuu; OObEMHBIX OTHOILIEHUH I'a30B;

c(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XUMHUYCCKHM
HKCTIEPUMEHT (IIPOBEACHUE PEAKIIUNA HOHHOTO OOMEHa, MOATBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEIECTB, OIPEEIIEHUE CPENlbl PACTBOPOB BEIIECTB C MOMOLIBIO MHJIMKATOPOB,
U3Y4YEHHUE BIIMSHUSA pPa3IUYHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKOM pEaKIUH, pelIeHHE
AKCIEPUMEHTAJIbHBIX 3a/a4 1o TemaMm «Mertamib» U «Hemeramib») ¢ coONt0IeHUEM MPaBUI
0e30macHOT0 OOpalIeHus C BEIECTBaMU U J1a0OpaTOPHBIM 00OpYyAOBaHUEM, (OPMYIUPOBATH
[eNb WCCIENOBAaHMSA, TPEACTABIATh B PasIMYHOW (QOpMe pe3ylbTaThl SKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATbUX JOCTOBEPHOCTD;

c(hOpPMHUPOBAHHOCTh YMEHUH: COONIONATH MPaBUIIa MOJIB30BAHUS XUMUYECKOU MOCYAOU U
nabopaTOpHBIM 00OpPYIOBaHUEM, OOpaIleHUsl C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIMSIMU
[0 BBINOJHEHUIO JaOOPATOPHBIX XUMHYECKHX OIBITOB, SKOJOIMYECKH IIe1ecO00pa3HOro
MOBEACHHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LENSIX COXPAHEHUS CBOETO 3/I0POBBA,
OKpY)Kaloled TPUPOAHOW Cpeabl M JOCTHKEHUS €€ YCTOMYMBOTO pPAa3BUTHS, OCO3HABATH
OMACHOCTh TOKCHYECKOTO JEMCTBUSI HA >KHUBbIE OpPraHU3Mbl ONPEIECIEHHBIX HEOPraHMYECKHUX
BEIIECTB, MOHUMas cMbIci okazarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIM TMOUCK XHUMHYECKOM
nH(popMallMKd B pa3jMYHBIX MCTOYHMKAX (HayyHas U y4deOHO-Hay4yHas JUTepaTypa, CpelCcTBa
MaccoBoil wuHpopmarnmu, WHTEpHET U Jpyrue), KPUTUYECKH aHAIU3UPOBATHXUMHUUYECKYIO
nHpopManuoo, nepepadaThiBaTheE M WCIIOJIH30BATHB COOTBETCTBHU C TOCTABJICHHOW Yy4eOHOM
3a1a4uen.

TEMATHYECKOE IINTAHUPOBAHHME

10 KVIACC
Ne KoauvecTBoyacos
JJIeKTPOHHbIE

HaumeHoBaHuepasae (undgposbie)
;1 OB M TEMIIPOrPaMMBbI eBrco Ziggﬂ‘;?bﬂb] g};%‘;?:em“ o0pa3oBaTe/ibH
. blepecypchl
Pa3znes 1.Teopernyeckue 0CHOBbI OPraHM4YeCcKO XUMUM

[Ipenmer

OPraHUYEeCKOM XHMUH.
11 Teopus CTpOeHUA | g

OpraHUYEeCKUX

coequHeHui A. M.

byrtneposa
Hroronopazneny 8
Pasznesa 2.YriieBoaopoanbl

IIpenenbHbICYTIIEBOIOD
2.1 | onbl — aJIKaHbI, 5

LUKJIOAJIKAHBI

Henpenenbusie
5o | YIVIEBONOPOJEL: 14 1

aJKEHbI,  aJIKaJIMEHBI,

AJIIKUHBI
23 ApOoMaTHYECKUEYTIIEBO 8

JOPOJIbI (apeHBbI)
2.4 | Tlpupoansie UCTOYHUKH | 4
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YIIEBOJOPOJIOB U HUX
nepepaboTka
25 l"asiorennipon3BoHbICY 4 1
TJIEBOJIOPOJIOB
Hroronopasznemy 35
Pasnen 3.KuciaopoacoaepxanueopranudeckuecoeMHeHus
3.1 | Couptel. DeHon 11 1
KapOoHunbHbIC
COCIMHECHMUS:
3o | QIBJETHABL M KETOHBL | ., 1
KapOGoHOBBIE KHUCTOTHI.
CrnoxHbie 3¢UpHI.
Kupsl
3.3 | VYrumesomsl 9 1
Hroronopazneny 41
Pa3znen 4.A30TcoaepskanmuyeopranHnyecKuecoeTuHeHust
4. AMHHEL 12 1 2
AMUHOKHCIOTHI. benku
Hrtoronopazneny 12
Pa3nen S5.BbIcOKOMOJIEKYISIPHbIECOEIMHEHUS
51 BricokoMonekynsipHbie 5 1
COEIMHEHUs
Hroronopazneny 6
OBIIEE KOJIMYECTBO | 10 3 6
YACOB IIO ITPOTPAMME | 2
11 KJIACC
Ne KoandecTBouacon
HaumeHoBaHuep JIEKTPOHHbIE
I a3JeJI0B U | Bce KoHTpoibHBIE IIpakTuyeckue (wipposLIe)
/ TeMIpPOrpaMMEI ‘o paGoTH! paGoThI oOpa3oBaTe/ibHbIE
I pecypcsl
Pa3znen 1.TeopeTnueckueoCHOBBLIXUMUH
Crpoenue aroma.
[Tepuonuueckuii
3aKOH u
11 Ilepuoanueckas 9
cuctema
XUMUYECKUX
anemeHToB JI. U.
MenneneeBa
Crpoenueserniect
Ba.
12 Mmuoroo0pa3uese 10 !
LIECTB
13 XHUMHUYECKUEPEAK 20 1 3
017041
Hroronopazaeny 39
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Pa3nes 2.Heopranuveckasixumusi

2.1 | Hemeramsl 31 1 3
2.2 | Meramibl 23 1 2
Uroronopazneny o4
Pa3nen 3.XuMus u :Ku3Hb
MeTop1
[MO3HAHHUS B
31 XUMHHA. XUMHSI H 9
KU3Hb
Hroronopaszneny 9
OBIIEE
KOJIMYECTBO
YACOB IO 102 4 8
ITPOTPAMME

YYEBHO-METO/IMYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBS3ATEJBHBIE YUYEBHBIE MATEPUAJIBI 1IJ151 YYEHUKA
* Xumus, 10 kmace/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., Jlyaun B.B
noa peaakuuei Jlynuna B.B., O0uiecTBo ¢ orpaHi4eHHONW OTBETCTBEHHOCTHIO «/IPODAy;
AxnmonepHoe obmectBo «M3natenscTBo «IIpocBerienue
* Xumus, 11 xknmacc/ Epemun B.B., Kyssmenko H.E., JIpo3nos A.A., Jlynun B.B.; moa
penaknueii Jlyanaa B.B., OO0miecTBO ¢ orpaHH4eHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxnmonepHoe obmiectBo «M3matenscTBO «IIpocBerieHuey

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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