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HHOACHUTEJBbHAA 3AIIUCKA

Pabouas mporpaMMa MO XMMHH  COCTAaBJICHa B COOTBETCTBHH C TPEOOBaHUSIMU
@enepaliIbHOTO  TOCYJAPCTBEHHOrO  00pa3oBaTeNIbHOTO  CTaHIApTa  CpelHero  oOuiero
oOpa3oBanus, Ha ocHOBe DepepanbHON paboueil mporpaMmbl CpeaHero o01ero oopa3oBaHus Mo
XuMuU (yrIyOJICHHBI ypOBEHB), OCHOBHOH 00pa30BaTEIbHOW MPOrpPaMMbl CPEIHEro OOIIero
oOpazoBanus MBOYVY «lllkxona-nmuueit Ne 2 um.I'eposs CoBerckoro Coro3a Mupounnuenko A.JL».

PaGouass mnporpamMmma OpHUEHTHpOBaHAa Ha LEJEBblE MPHUOPUTETHI JTYXOBHO-
HPABCTBCHHOTO PAa3BUTHS, BOCHUTAHHS W COIUAIHM3AIUHM yYalIUXcs, CPOPMYIUPOBAHHBIC B
paboueii mporpamme Bocnutanus MBOVY «lllkona-nmuueir Ne 2 um.I'epost Coerckoro Coroza
MupoutanueHko A.JL.».

XvUMHS Ha YpOBHE YIIyOJNEHHOrO H3y4YEHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4YHOT0 oOpa3oBanus y4yammxcs 11 kiacca. 3ydenue npenmera, peanusyemMoe B
ycinoBusAxX  audGepeHIMpPOBaHHOTO, MPOQPMIBHOTO  OOy4YeHHs, MpPHU3BAHO  OOECHEYUTh
0011e00pa3oBaTeIbHY 0 U OOIIEKYIBTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYTO
JUISE aJanTald WX K OBICTPO MEHSIIONIMMCS YCIOBUSM KH3HH B COLIMYME, a TakkKe s
MPOJIOJDKCHHSI O0OyUEHUS B OPraHU3ausIX MpodeccnoHaIbHOTO 00pa30BaHus, B KOTOPBIX XUMUS
SBIISIETCS. OTHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mporpaMMe mo XuMUM Ha3HAuUCHUE MpeaMeTa «XUMUS» TOJydaeT MOAPOOHYIO
WHTEPNPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnojoxeHusmu droc COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJIeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBAaHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY, SIBISIOTCS CIEAYIOIIME BBHITOIHSEMbIC
MPOrPaMMOii 10 XUMHU (QYHKITUU:

¢ pHPOPMANMOHHO-METOIMYECKAs, peaNn3alus KOTOpPOH oOecreynBaeT MOIyYeHHE
MPEJICTAaBICHUS O LIEJsIX, COJep:KaHWU, oOlIeil cTpaTterud OOy4YeHHs, BOCIIUTAHUS U
pa3BUTHs OOYYAIOIIMXCS CPEICTBAMH TMPEAMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUTAHUPYIOIIAs, KOTOpas npeycMaTpuBaeT oTpeJieNieHue:
NPUHIIAIIOB  CTPYKTYPUPOBAaHUS ¥  IOCIICOBATCILHOCTH HW3YYCHUS Y4eOHOTO
MaTepuana, KOJWYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTepUCTHK; MOAXOAO0B K
(OpMHUPOBAHUIO COAEPKATEIBLHON OCHOBBI KOHTPOJISI M OLIEHKM OOpa3oBaTeIbHBIX
JTOCTHKEHUI 00ydYalomuxcsi B paMKaX HMTOTOBOM arTecTanmuu B (QopMe eIUHOTO
roCy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asist yriayOiIE€HHOTO U3YUYECHUS XUMHUH:

® YCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COACpKAHKE, 00sS3aTeIbHOE IS U3yUSHUS
B paMKax OTHEIbHBIX  mnpoduiei, NpeaycMaTpuBaeT  paclpeneiieHue U
CTPYKTYpUPOBAHHE €r0 MO KjIaccaM, OCHOBHBIM COJEpKATEeNbHBIM JTUHUSM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, PEKOMEHIyeMOro JJi U3y4YeHHUS
OTJICTHHBIX TEM;

e MpeasaraeT MPUMEPHYIO TMOCIEAOBATEeIbHOCTh H3Y4YeHHs] Y4eOHOro Marepuana c
Y4ETOM JIOTUKH ITOCTPOCHHSI Kypca, BHYTPHIIPEAMETHBIX U MEKITPEIMETHBIX CBS3CH;

e aéT METOAMYECKYI0 HWHTEpIpeTaluio Lejlell W 3a7ad M3ydyeHUs IMpeaMeTa Ha
yIrayOa€HHOM ypOBHE C Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHETO
o0miero oOpa3oBaHUs, COAEPIKATEILHON XapaKTePUCTHKHU TUTAHUPYEMBIX PE3yIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEro 00Imero oOpa3oBaHUs
(IMYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX), a TAKKE C YUYETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABATENbHBIX JIEHCTBUH 0OydYaromerocs IO OCBOEHHUIO COJEp)KaHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU IMPEIyCMOTpeHa
MPEEMCTBEHHOCTh C OOYYCHHMEM XHMHUU HAa YpPOBHE OCHOBHOTO 00mero ooOpaszoBaHus. 3a
npelreiaMu  yCTaHOBJICHHOM MPOrpaMMOM 1O XUMHUHM  00s3aTelbHOM  (MHBapHAHTHOIN)
COCTABJISAIIOLICH CoAep KaHusl y4eOHOTO IpeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa €ro
BapHaTUBHOW COCTABJIAIOIIEH, KOTOpas OJIKHA ONPEAEINATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO POodHIIs 00yUEeHHUS.

B coorBerctBuu ¢ koHuenrtyaibHbiMH TONOkeHUsIMH DPI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOJaEHHOTO YpoBHEH B cucteme AuddepeHunpoBaHnHOro o0yueHus Ha
YpOBHE CpeJHero oo0iiero oopa3oBaHusi XUMHUS HA YPOBHE yIiayOiIEHHOIO M3Y4YEHUs HAIpaBlIeH
Ha pealn3aliio IPEEMCTBEHHOCTH C MOCIEAYIOIMM 3TalloM IOJIy4YE€HHUS XHMHUYECKOIO
o0pa3oBaHMsi B paMKaX M3y4YeHHUS CIEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3axX M OpraHu3alusix CpeaHero npodeccuoHaibHOro oopaszosanus. B 31oil cs3u
U3y4YeHHE TMpeAMeTa «XUMUS» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha paclIMpeHHEe U
yIIyOJieHHEe TEOPETHYECKOW W TPAKTHYECKOW IMOATOTOBKM OOYyYaromuXcs, BHIOpPAaBIINX
onpeAenéHHbli MpoQuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIENYIONIEro MOIyYeHUs
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusix npodeccruonansHoro odpasosanus. Hapsimy ¢ atum,
B cBere TpeboBanuii @I'OC COO K muIaHUpPYeMbIM pe3ysibTaTaM OCBOEHUs (eaepaibHOn
00pa3oBaTeNbHONW MPOTPaMMBI CpeJHEro 0o0mero oOpa3oBaHUsI M3yYCHHE TMpeAMeTa «XUMHSD)
OPUEHTUPOBAHO TAKXKE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YyYarOIIMNXCH,
Ha (OpPMHUPOBaHUE Y HUX OOIIEHHTEIUICKTYaJbHBIX YMEHUH, YMEHUN pallMOHAIM3AINN Y4eOHOTO
Tpyda W OOOOIIEHHBIX CIOCOOOB  JESATENBHOCTH, HMMEIOMIMX  MEXIUCHUIIIMHAPHBIM,
HAJIIPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  ipeMeTa «XUMHUS» Ha YPOBHE YIIIyONEHHOTO HM3y4YeHHS SIBISIOTCS
yriyonéHabie Kypeel — «Oprannueckas xumus» u «OOmmas u Heopranuueckas xumus». [lpu
OTpeNIeIeHuH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldu COJIEp:KaHUs 3THX KYpCOB B
porpaMMe Mo XMMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yri1yOnE€HHOTO YPOBHEH U3yUYeHHUs peaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas XuMus» U «OOmas v HeopraHuyeckas
XUMHS» COCTABISET COBOKYIHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa CHCTeMa 3HAHUHM IOJIydyaeT ONpEeelEHHOE TEOpPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoibuIMiA  00BEM
¢dakrosornueckoro marepuasa. Tak, Ha yriyOJEHHOM ypOBHE M3ydeHUs IpeaMmeTa odecriedeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YyBEIMUYEHUs O00bEMa 3HAHUH O XMMHUYECKMX DJEMEHTaxX u
CBOMCTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YIriIyOJeHUs MPEACTaBIECHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHMs PEaKLHN, PACCMaTPUBAEMBIX C
TOUYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue rnepruoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0Oa3upyercsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKUX MPEACTABIECHUSAX O CTPOEHUHU aTOMa. XUMHUYECKasl CBSI3b OOBSICHSETCS C
TOYKU 3pEHHs] DPHEPreTHYECKUX HM3MEHEHUH mpu e€ oO0pa3oBaHMM M Pa3pyLICHUH, a TaKXke ¢
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3yueHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMHpOBaHUEM NPEACTABICHUN 00 IEKTPOXMMHUYECKHX MPOIeccax U IEKTPOJIU3E PACIUIABOB
U pacTBOPOB BEIIECTB.

Ocoboe 3HayeHne UMeeT TO, YTO Ha COJepXKaHHWE KYPCOB XMMMHU YIIyOJIEHHOTO YPOBHS
U3Y4YEeHUs Ui KJIACCOB oOmpeAenéHHOro mnpoduis (rIaBHbIM 00pa3oM Ha HUX CTPYKTYpY H
XapakTep JOMOJIHEHUH K 0o01Iel cucTeMe NpeMeTHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXKHBIC
npeaMeTsl. Tak, Hampumep, B COAEpKaHMM MpeAMeTa Il KIAcCOB XHMHUKO-(hH3MUECKOro
npodwis 60JblIOe 3HAYEHHE OYIyT UMETh 3JIEMEHTHl y4eOHOro MaTepuasa mo oOue XUMHH.
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[Ipy u3ydeHuu mpenMera B JAaHHOM clydae akIEHT OyJeT chenaH Ha OOLIHOCTb METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3HMKE: aTOMHO-MOJEKYJISIpHAS TEOpHUs
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJUHAMMKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUH BEILIECTB U IPYTOE.

B 10 e Bpems B coaep:kaHuU MpeaIMeTa Ui KJIacCOB XUMHUKO-OMOI0rHYecKOoro nmpodus
OonbIIMid yAETBHBIN Bec OyJeT UMETh OpraHWYecKas XUMHsS. B 3TOM ciaydae mpeaocTaBisieTcs
BO3MOXXHOCTh Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJOTMYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOISAT, K INpPUMEpPY, TaKU€ CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JMMHJbL, OEJKH, YIrJIeBOJAbI, HyKJICHMHOBbIE KUCIOTHI U npyrue. Ilpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEJIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELLECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB POTOCUHTE3A, TbIXaHUS, TUILEBAPECHHUS.

B mane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METO/I0B MO3HAHUSA U OIbITA TPAKTUYECKOr0 IPUMEHEHUSI HAYYHbIX 3HAHUHN M3yUYEHUE MpeaMeTa
«XuMus» Ha YrIyOJE€HHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SX C y4eOHBIMHU
peIMeTaMu, BXOAAIIMMU B COCTaB MpeIMEeTHBIX o0nactell « EcTecTBeHHO-Hay4HbIE IPEAMETHD,
«Matemaruka u nHpopMaTuka» 1 «PycCKuil sI3bIK U JINTEPATYPa».

[Tpu u3yueHun ydyeOHOro mpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE TakKe, Kak Ha
YPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM YypOBHE), 3amauei
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OpPMUPOBAaHHE OCHOB HAyKH XHMHH Kak O0JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTUYECKON JESITEIbHOCTH YeJIOBEKa U OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. Perienue 3Toit 3a1aun Ha yriyOJIE€HHOM YpPOBHE M3y4YeHUs
peaMeTa MpearnoaraeT peaan3aluio Takux Lesei, Kak:

e (QopmupoBaHuE NPEICTABICHUN: O MAaTEpPUAIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y [03HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HAYK U
e Beaylell poiau B 00eCleYeHUH YCTOMYMBOIO pa3BUTHUS YEIOBEYECTBA: B PEIICHUU
npoOeM HSKOJIOTUYECKOM, SHEpreTM4eckoil M MUILEBOH 0e30MacHOCTH, B Pa3BUTHUHU
MEAMIMHBI, CO3/IaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB JHEPruu, B
o0ecrieueHNH paloHaIbHOIO MPUPOJONOIB30BaAHMUS, B dbopMupoBaHUH
MHUPOBO33pEHUS U 001IEH KyIbTyphbl YEJIOBEKA, a TAKKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JIEKAIMX B OCHOBE XUMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa: (yHIaMEHTAJIbHBIX MOHSTHH, 3aKOHOB H
TEOpPUIl XMMHH, COBPEMEHHBIX MPEACTABICHUII O CTPOCHHUM BEIIECTBA HA Pa3HbBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKHUX 3aKOHOMEPHOCTSAX IMPOTEKAHUS XUMHUYECKUX
peakuuii, 0 XMMHUYECKOM PaBHOBECHUH, PACTBOpPAX U TUCIEPCHBIX CHUCTEMaX, 00 00IuX
Hay4HbIX MPUHIMIAX XUMHUYECKOTO TPOU3BOJICTBA;

e (opMmupoBaHHe Yy OOY4YaIOUIMXCS OCO3HAHHOTO ITOHMMAaHHUs BOCTPEOOBAaHHOCTHU
CUCTEMHBIX XHMHUYECKUX 3HaHUM Ui OOBSCHEHHWS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOW XWMUU, AN OOBSCHEHUS W TPOTHO3UPOBAHMS SIBJICHHMA, HWMEIOIIUX
€CTECTBEHHO-HAYYHYI0 MPHUPOAY; TPAaMOTHOIO pEHIeHHUs MpoOJieM, CBSA3aHHBIX C
XUMHEHN, TPOTHO3ZUPOBAHUSA, aHaIM3a M OLUEHKH C MO3UIUM 3KOJOTMYECKOU
0€30MacHOCTH MOCTEACTBUNM ObITOBOM M MPOU3BOJICTBEHHOM AEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C XUMHUYECKUM IPOU3BOJICTBOM, MHCIIOJNB30BaHMEM U IepepaboTKon
BEIIIECTB;

e yriuyOJeHHe MpeACTaBICHUM O HayuyHbIX METOoAaX IMO3HAHMS, HEOOXOAMMBIX JUIs
nproOpeTeHus] YMEHHI OpUEeHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHNUS XMMUYECKHX
ABJIEHUM, MMEIOIIMX MECTO B MpPUPOJE, B NPAKTHUUECKOH MAESITEIbHOCTH H
MIOBCEIHEBHOM JKHU3HH.



B muane peanmuzanuu TepBOOYEPENHBIX BOCHHUTATENBHBIX W Pa3BHBAIOMIMX (QYHKIUN
[[EJIOCTHOW CUCTEMBI CPETHEro o0IIero oOpa3oBaHUsS MPU U3YYCHUU TpeaMeTa «XUMUs» Ha
yrIIyOJIEHHOM YPOBHE OCOOYIO aKTyallbHOCTh MPHOOPETAIOT TAKUE LIEIH U 3a/1a4H1, KaK:

e BOCIHTaHHE YOCKIEHHOCTH B TI03HABAEMOCTH SIBJICHUH MPHUPOJBI, YBAKCHHS K
MPOIIECCY TBOPYECTBA B O0JIACTH TEOPETHUYECKHX W MPHUKIAIHBIX HCCICIOBAHUHN B
XUMHHU, (POPMHUPOBAHHE MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

® pa3BUTHE MOTHBAIMH K OOYYCHHIO M MO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX [IEHHOCTEIH;

® Dpa3BUTHE TII03HABATCIBHBIX HWHTEPECOB, HWHTEIUICKTYAIbHBIX W  TBOPYECKHX
crocoOHOCTel 00yJarommxcsi, popMupoOBaHUE y HUX CO3HATEIHHOTO OTHOIICHUS K
caMoOOpa30BaHUI0 M HENPEPHIBHOMY OOpAa30BaHHIO KaK YCJOBUIO YCICITHOU
po(heCcCHOHANTLHOM W OOIIECTBEHHOW JEATEIBHOCTH, OTBETCTBEHHOIO OTHOIICHHS K
CBOEMY 3JIOPOBbBIO M TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

e (opMupOBaHHE YMEHUI W HaBBIKOB Pa3yMHOTO IPHPOJOINOJIL30BAHMS, DPa3BUTHE
9KOJIOTUYECKON  KYJbTYpbl,  NPHUOOPETEHHUE  ONbITa  OOLICCTBEHHO-IIOJIE3HOU
AKOJIOTMYECKOU JIEATEIBHOCTH.

OO1miee 4rcao 4acoB, MPEAYCMOTPEHHBIX U M3YYCHHUS XUMHUU Ha yrIIyOJIEHHOM YPOBHE
cpenHero obmiero oopazoBanus, cocrasiseT B 11 kmacce — 102 yaca (3 gaca B Heemio).
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COJAEPKAHUE OBYYEHUA
11 KUIIACC

OBILIASA U HEOPTAHUYECKAS XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX s/iep. XUMHUUECKUM 3eMeHT. M3oTonbl. CTpoeHHE IEKTPOHHBIX
000JI04Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TMOAYPOBHU. ATOMHBIC
opourtanu. Kinaccupukanus XMMHYECKHX 3JeMeHTOB (S-, pP-, d-, f-snmemenTtsl). Pacnpenencuue
DJIGKTPOHOB TI0 aTOMHBIM OpOWUTANISAM. DJIEKTPOHHBIE KOH(QUTYpAaIlMHd aTOMOB JJIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJAOB B OCHOBHOM M BO30Y)XIEHHOM COCTOSHUU, JJICKTPOHHBIC
KOH(UTYpaIi HOHOB. DIEKTPOOTPUIIATEIIEHOCTD.

Ilepuonnueckuit 3akoH u Ilepuonuueckas cucteMa Xumudeckux a3yemeHToB JI.U.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u [lepuoanueckoil CHCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpUEU CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHX 3JIEMEHTOB W 00pa3yeMbIX MMM IMPOCTHIX M CIOXKHBIX BEIISCTB IO TPyNHIaMm Hu
nepuojaM. 3HaueHue nepuoauueckoro 3akona /.M. Menpaeneena.

XuMudeckass CBI3b. BUIBI XMMHUYECKOHN CBS3M: KOBAJCHTHAS, MOHHAS, METalandecKas.
MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3U: OOMEHHBIM M JIOHOPHO-AKIIEITOPHBIA. DHEPTHUs
U jyiiHa cBs3u. [lonsipHOCTD, HANIPABIEHHOCTh U HACHIIIAEMOCTh KOBAJIGHTHOM CBsi3U. KpatHbie
cBs3u. Bogopoanas cBsi3b. MeXMONIEKYISIpHbIE B3aUMOIEUCTBUSL.

BaneHTHOCTP W BaJIGHTHBIE BO3MOXHOCTH aTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUUYECKHM CTPOEHUEM (Ha MpUMEpPE COEAUHEHUN AIIEMEHTOB BTOPOTO
nepuoa).

[IpencraBienue ©O KOMIUIEKCHBIX coeauHeHusix. (CocTraB  KOMIUIEKCHOTO — HOHa:
KOMILJIEKCOOOpa3oBaTeNib, JIUTAH/Abl. 3HAYCHUE KOMIUIEKCHBIX coeauHeHuid. Ilonsitue o
KOOPJIMHALIMOHHON XHUMUH.

BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBI KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BEIIIECTB.

[Tonsitne o nucnepcHbIXx cuctemax. Mctunubie pacTtBopsl. [IpeacTaBieHne o KOJITOUIHBIX
pactBopax. CmocoObl BbIpaXEeHHs] KOHIICHTPAIMM PACTBOPOB: MaccoBas JOJs BEIECTBa B
pacTtBope, MoOJspHas ~ KOHIEHTpanus. HacellleHHble W HEHACHIIIEHHBIE  PAaCTBOPHI,
pacTBopuMoOcTb. Kpucrannoruaparst.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHMYECKUX BEHISCTB. TpHUBUAIBHBIC HA3BAHUS
OTJIENIbHBIX MPECTaBUTEIEH HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX peakliMii B HEOPraHM4YEeCKON U OPraHUYecKO XUMUU. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHMS U MPEBPALIECHUS SHEPTUU MPU XUMUUYECKHX
peaknusax. TermoBsie 3QPEKTH XUMHUYECKUX peakiuii. TepMoXuMUIecKrne ypaBHEHHUSI.

CKOpOCTbh XUMHUUYECKOHN peakIny, €€ 3aBUCUMOCTh OT Pa3iHyuHbIX (PakTopoB. [ oMOreHHBIE
Y TeTepoTreHHbIe peaknnu. KaTanms u kataau3aTopsl.

OOpatumbie ©  HeoOpaTHMbBIE peakluh. XUMHUYecKoe paBHOBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHs. DaKkTOphI, BIMSIONIME HA TOJIOKEHHUE XHUMHYECKOTO PaBHOBECHS:
TEeMIIepaTypa, JaBJIEHUE M KOHLEHTpAlMU BEIECTB, YYacTBYIOIIUX B peakuuu. [lpunuun Jle
[Tatenne.

DOnekTponuTnueckas auccouuainus. CunpHble W cradble  2yeKTponuThl. CTeneHb
nucconmranuu. Cpena BOJHBIX PAaCTBOPOB: KUCJIOTHAs, HEWTpalibHas, IienoyHad. BoaopoaHslil
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiiu noHHOT0 0OMEHa.
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OKHMCIHUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIponeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHelline OKUCIUTENH U
BOCCTaHOBUTENU. MeTOJ] 37IEKTPOHHOTO OanaHca. DJIEKTPOIU3 PACTBOPOB U PACILIABOB BEIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHs BEIIECTB M HUX IPEBPAIICHUN: Ppa3lIoKEHUE
MEPOKCUIA BOJOPOJAa B NPHUCYTCTBHM KaTaJIM3aTOpa, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
IPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpelesieHHe CpeAbl pacTBOPOB C IOMOUIBIO
WHAMKATOPOB, U3yUEHUE BIUSHUS Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XMUMUYECKOW peakiuu U
[10JIO’)KEHNE XUMHUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenue HemerawioB B Ilepuoandeckoil cucTeMe XUMHUYECKHX 3ieMeHToB [I..
MennaeneeBa M OCOOCHHOCTH CTPOGHMsSI MX aTOMOB. Du3NyYecKHWe CBOICTBA HEMETaJUIOB.
AmToTponusl HEMETaUIOB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa u yriepoaa).

Bogopoa. Ilonyuenue, gusnyeckue U XUMUYECKHE CBOWCTBA: PEaKIMU C METaUIaMU U
HEMETaJUIAMH, BOCCTAHOBUTEIIbHBIEC CBOMCTBA. | Mapuabl. TOIUIMBHBIE 3J1EMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl moidydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOOpOAbl. BaxkHeHme KUCIOPOACOAEPIKAIINE COCIMHEHUS TajJOTeHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOMYYeHHs rajoreHoB. [I[puMeHeHne rajioreHoB u
UX COCIMHEHHH.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOJYYEHHUSI KHCIOPOA.
®usnyeckue U XUMHYECKHE CBOMCTBA W IPUMEHEHHME Kuciopojga M 030HA. OKcUAbI U
MEPOKCHUIBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYyYCHHS, (DU3MYESCKHE W XHUMHUYCCKUC
cpoiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCTIOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOW KHCIOTHL. [IpuMeHeHHEe cepbl U e€
COEeIMHEHUI.

A3zor. Haxoxxnenue B mpupojie, crnocoObl MONy4deHHs, (PU3MUECKHEe U XMMHUYECKHE
cBoiicTBa. AMMHMaKk, HUTpuAbl. Okcuasl azora. A30THCTas M a30THAs KHUCIOTHI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHIL. [IprMeHeHHe a30Ta U ero COoeNMHEHH. A30THBIE
ynoOpeHusl.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONy4YeHHS, (U3UUECKHEe U XUMHUUYECKHE
cBoiictBa. Pochuasl u ¢ochun. Oxcuasl docdopa, ¢ochopHas kuciaora U €€ COJIH.
[Tpumenenue docdopa u ero coennnenuit. ocopHeie ynodpeHus.

VYraepon, HaxoxjaeHuWe B IpHpoJe. AJUIOTponHble Moaudukanuu. duszndeckue u
XMMHYECKUE CBOWMCTBA TPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepomoM. Oxcun yriepona(ll),
okcun yraepona(lV), yronbHas kuciora U €€ cold. AKTUBUPOBAHHBIN Yyroib, aacopOuus.
Oynnepersl, TrpadeH, yriaepoaHble HaHOTpyOku. [IpumMeHeHHWe TPOCTHIX  BEIIECTB,
00pa30BaHHBIX YTIEPOJOM, H €r0 COEAUHEHHH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOdyuyeHus, Gu3nueckue U XMMHYECKUe
coiictBa. Okenp kpemuus(1V), kpemHueBast KuciaoTa, cuiukarhl. [IpuMeHeHne KpeMHUsI U ero
coennHeHU. CTEKII0, €ro MOJy4YEeHHE, BUJIBI CTEKIIA.

[Tonoxenue metamioB B [leproanueckoi cucTeMe XUMHUECKUX 31eMeHTOB. OcOOeHHOCTH
CTPOEHHS JEKTPOHHBIX 000J0YeK aTOMOB MeTa/uioB. O01ue pu3nyeckue cBONCTBAa METAJLIOB.
[TpumeHeHnue MetannoB B ObITY U TexHHKe. CIIIaBbl METAJIJIOB.

DNEeKTPOXUMUYECKUNA Ppsifl  HampspDkeHUH MerauioB.  OOmme crnocoObl  TOMyYeHHS
METAJIJIOB: TUAPOMETAIUTYPIUsl, TUPOMETAIUTYPIHUs, dIeKTpoMeTautyprus. Ilonarue o koppo3uu
MeTay1oB. CriocoObl 3aIUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MeTauioB |A-rpymnmel Ilepuoandeckoil cUCTeMbl XMMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydyenue, pusndeckue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIMHEHUI.
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O6mas xapaktepuctrka MetaioB |IA-rpynmer I[leprogndeckoil cucTeMbl XHMHUYECKUX
DIIEMEHTOB. Maruuii W KajJblMid: MoJNyuyeHHe, (U3NYECKHe U XHMHUYECKHE CBOICTBa,
IIPUMEHEHHE TPOCTHIX BEIECTB U X coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJNIOMHMHHUI: TIOTy4YeHHE, (PU3UYECKUE M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTrO
BElIeCTBA M €ro COoeAMHEHUH. AM(OTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aTIOMUHUS,
TUIPOKCOKOMILIEKCHI aJTFOMUHUS.

OO6mass xapakTepucTuka MeTauioB noOounbix mnoarpymnm (b-rpymm) Ilepuomuueckoit
CUCTEMBI XUMHUYECKUX 3JIEMEHTOB.

Ouznyeckue U XMMHUECKHUE CBOMCTBA Xpoma U ero coeauHeHui. OKCUIbl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U QUXpoMarbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
[Tomrydyenue u npuMeHeHHE XpoMa.

®u3nyeckue M XHMMHYECKHE CBOMCTBA MapraHlla M €ro COeJuHEHHW. BaxHenlmue
coenuaenus: mapranna(ll), mapranma(1V), mapranma(V1) u mapraamna(VIl). [lepmanranar xanus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

Ouznyeckue U XUMUYECKUE CBOMCTBA Kene3a U ero coequHeHu. OKCHIbI, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lomydyenne u npuMeHEeHHE Kelie3a U €ro CIUIABOB.

Ouznyeckue U XMMHUECKHUE CBOMCTBA MeaH U e€ coequHeHuil. [lomyyeHune u npuMeHeHue
MeIU U €€ COCIMHEHHM.

[{unk: nomyueHue, Gpu3NYeCKUe U XUMUYECKHE CBOIicTBa. AM(OTEepHbIe CBOWCTBA OKCHUIA
Y TUJIPOKCH/IA [IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne IMHKA U €r0 COeAMHEHUH.

OKCHepUMEHTAIbHBIE METOJbl M3y4YeHHUS BEUIECTB M MX IMPEBpALllEHUI: U3ydeHUe
00pa3IoB HEMETauIoB, TOpeHHe cepbl, ¢docdopa, xkene3za, MarHus B KHCIOPOZAE, HU3YUYCHHUE
KOJUIeKIMU «MeTauibl ¥ CIUIaBb), B3aMMOJCHCTBHE IIEIOYHBIX M IIEI0YHO3EMENIbHBIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BAHHE BUAEOMATEPUAIOB), B3aUMOAECUCTBUE LIMHKA U
JKele3a C pacTBOPaMH KHUCIIOT M I1eJ0Yell, KaueCTBEHHbIE peaKlIMi Ha HEOPTaHUUECKUE aHUOHBI,
KaTHOH BOJOPOJAA U KAaTHOHBI METAJUIOB, B3aUMOJCHCTBIE THIPOKCHUIOB AJIFOMUHMS U IIMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pelIeHne SKCIePUMEHTANIbHBIX 3a7a4 Mo TeMaM «l anoreHs»,
«Cepa u e€ coequHeHUs», «A30T U Gochop U UX COCTUHEHUS», «MeTallTbl TIaBHBIX MOATPYTIID,
«MeTtanibl MOOOYHBIX MOATPYIII».

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNH YCTOWYMBOTO pa3BUTHs dyeloBedecTBa. [oHITHE 0 HAy4YHBIX
METOJaX IO3HAHUS M METOJIOJIOTMM HAy4yHOro uccienoBaHus. HayuHble NpUHIMIIBI
OpTraHu3aIi XUMUYECKOTO MPOU3BOACTBA. [IpOoMEBIIIIIEHHBIE CITOCOOBI MONYYEeHUs BaXKHEHIIINX
BEIIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHo1a). [IpomblnieHHbIe
CHOCOOBI MOMYYEHHUsI METAJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Kalolled cpenbl u
ero rnocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

XumHs M 300pOBbe 4enoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuna ucnonb30BaHUs
JIEKapCTBEHHBIX MpemapaToB. POk XUMUM B pa3BUTHU METUITAHEI.

XVMHUs TIUIIA: OCHOBHBIE KOMITOHEHTHI, UIIIEBbIe 100aBku. Pois XxuMuu B o0ecrieueHun
MMHUIIEBOH O€30IMacHOCTH.

Kocmetnueckue u mapdroMepHble cpenctBa. beitoBas xumus. [IpaBuna Oe3zomacHOro
MCIIOJIb30BaHUs IPENapaToB ObITOBOW XMMHH B OBCEHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHAaIbl (IIEMEHT, OETOH).

XuMHus B CEBCKOM X03siiicTBe. OpraHndecKrue 1 MUHEPAIbHBIC yI00PECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, Kepamuka. MaTepuainbl
JUISL 37eKTpOHUKU. HaHOTeXHOIOTHH.

Pacuérnbie 3anaun.

Pacuérel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce M 00bEMY OIHOTO U3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB, Macchl (00bEMa, KOJIMYECTBA
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BEIIIECTBA) MPOAYKTOB PEAKIUM, €CIW OJHO W3 BEIICCTB HMMEET MPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKIMH, €CIM OJHO M3 BEILECTB JIaHO B BHUJE pacTBoOpa C
onpenes€HHON MacCOBOM J10JIed PacTBOPEHHOTO BEHIECTBA, MACCOBOM [JIOJM M MOJISIPHOM
KOHIIGHTpAIlMM BEIECTBA B PAcCTBOpPE, JOJM BBIXOJIAa MPOJIYKTa PEaKUUU OT TEOPETHUECKU
BO3MOXKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXIpeaMeTHBIX CBSA3€H MPH U3YYEHHH OOIIEH U HeOPraHUYeCKON XMMUU B
11 xmacce ocymIecTBISCTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK U MOHSTUN, IPUHATHIX B OTJEJIBHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBbIC TIOHATHS: SIBICHUE, HAyYHBIH (aKT, TUIOTE3a, TEOpPHUs,
3aKOH, aHajlu3, CHUHTE3, KiIacCUpUKalus, MNEePUOJUYHOCTb, HAOIIOJCHHE, H3MEPEHUE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

O®uznka: marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUM YpPOBEHb, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIeCTBA, WICAIbHBIN ra3, (QU3WYECKHe BEIMYMHBI, E€IMHUIIBI
WU3MEPEHHUsI, CKOPOCTh, DJHEPTUsl, Macca.

buonorusi: kinerka, opraHusM, OJKocHcTema, Ouochepa, MeTa0OIU3M, MaKpo- U
MHUKPO3JIEMEHTBI, OCJIKH, JKHUPBI, YIJICBOJbI, HYKICHHOBBIC KHUCIOTBHI, ()EPMEHTBHI, TOPMOHHI,
KPYTrOBOPOT BELIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpAITBI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIEHHOCTh, METALTYPTHUsl, CTPOUTENIbHbIE MaTEpHUabl,
CCJIbCKOXO3SUCTBEHHOE TPOU3BOJICTBO, THINEBAas IPOMBIINIICHHOCTh, (apMareBTuIecKas
MPOMBIIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX MpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTEPHAJIOB, SJICKTPOHHAS TIPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHA HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

B coOTBETCTBHM C CHCTEMHO-IEATEIbHOCTHBIM MOJAXOJOM B CTPYKTYypE JMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS MpeameTra «XHUMHsS» Ha YPOBHE CpEJHEro oOuero ooOpazoBaHuUs
BBIJICJIEHBI CJICAYIOUINE COCTABIIAIONINE: OCO3HAHUE OOYYaIOUIMMHUCS POCCUHCKOM IpaXkIaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPA3BUTHUIO, CAMOCTOSITEIBHOCTH W CaMOOIPEACIICHHIO;
HaJIM4YUMe MOTHUBAlMM K  OOY4YeHHMIO; TOTOBHOCTh M  CIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBATbCS MPUHATHIMH B OOIIECTBE MpaBHJIAaMH W HOPMAaMM IOBEICHUS; HaJIUuue
NIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYpBI; CHOCOOHOCTh CTAaBUTh LIEIH U CTPOUTH KU3HCHHBIC
IUTaHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaXKaloT cPOpPMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUYECKOM JeATENbHOCTH 00y4YalomIuXCsl B MPOIIecce peann3auu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMuHOCTHBIE PE3yJbTAThl OCBOCHUS INpenMeTa «XHUMHUSD) OTPAKAIT CHOPMHPOBAHHOCTD
OTIbITa MMO3HABATENBHON U MPAKTUYECKOM JeATENbHOCTH 00y4YalomIuXCsl B MPOIecce peann3auu
00pa3oBaTeNbHO 1eATEIbHOCTH, B TOM UUCIIE B YACTHU:

1) rpask1aHCKOro BOCIIUTAHUS

OCO3HAHMSI O0YYAIOIIUMHUCS CBOMX KOHCTHUTYIIHOHHBIX TPaB U 00SA3aHHOCTEH, yBKECHHS K
3aKOHY U MPABOINOPSIKY;

MPEACTABICHUS O COLMAIbHBIX HOPMAaX M MpaBUIaX MEXKIMYHOCTHBIX OTHOIICHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX M IMO3HABATENbHBIX 33/1a4, BHITOJIHEHUN XUMUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTHUX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH A€ATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOU
XUMUU;

YBaXEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUM M TMPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKU €CTh pe3yJibTaT JJUTENbHbIX HAOIIOACHUH,
KPOMNOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpECa M TI03HABATEJIbHBIX MOTHMBOB B IMOJIYYEHHH M MOCIEAYIOIIEM aHaJIu3e
MH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OLIGHUBATh CUTYallMd, CBS3aHHbIE C XWMHYECKUMHU SIBICHUAMH, U
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OILIGHMBAaTh CBOE IOBEJAEHHE W IOCTYIKH CBOMX TOBAPUINEH C MO3MLIMN
HPABCTBEHHBIX U ITPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:
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MOHUMAaHUS IIEHHOCTCH 370pOBOTO W 0€30MMacHOTO o00pa3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUIECKOMY 37I0POBBIO;

cOOIIO/IeHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU, B TPYIOBOH JIEATEIBHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI UHAMBHAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJICJICTBUI M HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-HMCCIIEIOBATEIbCKONW JIESTEIbHOCTH,
0OIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTHX BUIAX ACSITEILHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 33/ad COLUAIbHOU
HAIPAaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQEeccHil pa3IuvyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS TPESIMETHBIX 3HAHUH 110 XUMUU;

YBOXCHHS K TPYTy, JIOJSIM TPYyIa U pe3yiIbTaTaM TPYAOBOH JESITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBHUIYaTbHOM TpPaeKTOpUH OOpa30BaHMs,
Oynyueit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIeCTBA;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 11€J1eCO00pa3HOro OTHOIIEHUS K MPUPOAE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHWMAHHUS TJI00AIEHOTO XapakTepa dKOJIOTHUSCKHUX MPOOJIeM, BIHSHHS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIIONb30BAHMS JOCTUKEHUN XUMUH ISl PEIICHUSI BOTIPOCOB
paIoOHaIBHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HETPHUATHS JCHCTBHUI, MPHHOCSIINX BpEJ OKPYXKAIOIIeH MPHUPOIHOHN cpene,
YMEHHS TIPOTHO3UPOBATH HEOJIArONMPUSATHBIC JKOJIOTHUYECKUE TMOCIEACTBHS MPEIIPUHUMAESMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HAJIUYUS PA3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJNbTYpPHI, OIBITA
JESTSIIBHOCTH  DKOJIOTUYCCKOW  HAMPABICHHOCTH, YMEHHS pPYKOBOJCTBOBATHCS WMHU B
MO3HABATEIIEHON, KOMMYHUKATUBHOHN M COIMAIIBHON MIPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMo(poouu;

7) 1EHHOCTH HAYYHOI0 MO3HAHMSA:

MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH U
00LIECTBEHHON IPAKTHUKHY;

MOHMMAHUSA CHENU(PUKA XMMUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIroHaTBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUH [EJIOCTHOTO MPEICTABICHUSI 00 OKpYKaroIIeM
MHUpEe KaK O CJIWHCTBE MPHPOJIBI M YEIIOBEKa, B IMO3HAHWW TPHPOJIHBIX 3aKOHOMEPHOCTEH M
peIIeHuH IPOOJIeM COXPaHEHUS TPHPOTHOTO PAaBHOBECHS;

yOSKAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JAJisi COBPEMEHHON IUBUIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M BA)KHOW POJM B CO3/IaHUW HOBOW 0aszbl MaTepuaIbHOU
KyJIbTYPBI, B PEIICHUH IIO0ATBHBIX TTPOOJIEM YCTONYHBOTO Pa3BUTHS YESIIOBEUECTBA — CHIPHEBO,
OHEPreTHYECKON, THUIIEBOM M JKOJOTWYSCKOW O€30MacHOCTH, B PAa3BUTHU MEIHIIHHBI,
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00eCIeYeHNH YCIOBHI YCIIETHOTO TPYAa ¥ SKOJIOTHYSCKH KOM(OPTHOM )KH3HU KaXKIOTO WICHA
o0I11eCTBa;

GCTGCTBGHHO-HaquOﬁ I‘paMOTHOCTI/IZ IIOHUMAaHUA CyH_IHOCTI/I METOLO0B II03HaHu,
I/ICHOJ'IB?;yeMBIX B €CTCCTBCHHBIX HayKax, CHOCO6HOCTI/I HCIIOJIB30BATh nonyqaeMHe 3HAHUS OJIA
aHaJM3a U OOBSICHEHHUS SIBICHHH OKPYXKAIOIIEro MHpPAa M IPOUCXOASINNX B HEM HM3MCHCHHIA,
YMEHHS JieJaTh 000CHOBAaHHBIC 3aKJIFOUCHHUS HAa OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IEIIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUIsI PEUICHHS TIPoOieM
B PCATIbHBIX )KMU3HCHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO, HCCIICI0BATEIBCKON ICATEIbHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BaHHIO, K
aKTI/IBHOMy HOJIy‘IeHI/IIO HOBBIX 3HaHI/1ﬁ II0 XHMHHU B COOTBCTCTBUU C JKHU3HCHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iMyHbIX chepax mnpodecCHOHATLHOU
eI TENLHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3ysibTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIC [JIs1 (1)0pMI/IpOBaHI/I$[ MHPOBO33PCHUA O6yanOHIHXC$I MCKIAUCHUIITIMHAPHBIC
(MeXMpeIMeTHbIE) OOLICHAYYHbIC TTOHATHUS, OTPAKAIOIIME [IEJIOCTHOCTh HAYYHOH KapTUHBI MHpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEpPTUi, SABJICHUC, IPOHECC, CUCTEMaA, HayLIHI)II\/JI (1)aKT, MIpUHOMUII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, UCCIIe0BaHNe, HAOII0ICHNE, N3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpcaJdbHble  yueOHble  JeHcTBUs  (TMO3HaBaTeJdbHbIE,  KOMMYHHUKATHBHEIE,
perynatuBHble), obecneunBaromue (opmupoBaHHe (QPYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CIIOCOOHOCTh  OOYYAIOMIMXCSI  KCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIE ydeOHbIE ACHCTBHUS B IO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MertanpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYIATUBHBIMHA HeﬁCTBHﬂMH.

Ilo3naBaTeibHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS

1) 6a30Bble JIOTHYECKHUE eI CTBUS:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyalM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNsATh LENu JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHIKEHUS,
COOTHOCHUTD PE3YIbTAThl ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH WU yCTaHaBJIMBATb KX B3aUMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICTHHBIX (PAKTOB U SBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKAIIMY BEIIECTB M XUMUYECKUX PEAKIIHIA;
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YCTAaHABJIMBATh IPUYNHHO-CJIECICTBEHHBIEC CBA3U MEKy U3y4acMbIMU SIBJICHUSAMU;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIC, JACIyKTUBHBIE, II0 aHAJOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PAaCCMATPUBAEMBIX SIBJICHUAX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B MPOLIECCE MO3HAHUS MCIIOJIb3YEMble B XUMHUU CUMBOJIUYECKUE (3HAKOBBIC)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE NIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XuUMHU4Yeckass (GopMyna, ypaBHEHHE XUMHYECKOM peakuuud — TNpU pPELHIeHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE INPEICTABICHUS
JUISL BBISIBJICHUS XaPAKTEPHBIX IIPU3HAKOB U3y4aeMBbIX BEIECTB U XMMHUYECKUX PEAKIIHM.

2) 0a30BbIe HCCIEN0BATEIbCKHE AeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEaKLIU;

dopMynaHMpoBaTh IENTM M 33Jaud  HMCCIEJOBAHHUSA, HCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMpOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUSA M TPOBEACHMS YUYECHHUUECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMysiupoBaTb OOOOIIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHUUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/AOB peIIeHUs
IIPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBATbCA B PpA3IUYHBIX HCTOYHUKAaX HHGopManuu (HaydHO-TOMYyJIsIpHAs
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOcoOMs, pecypchl HTepHera),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynpoBaTh 3ampockl M NPUMEHATH pa3jMyHble METOAbI IpPU IOHCKE M O0TOOpe
uHpopMalnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TE€XHOJIOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (pOopMy IpelcTaBieHUss UHPOPMAIK (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYTHUE);

UCMOJIb30BaTh HAyYHBIM $3bIK B KayeCcTBE CpEACTBAa INpU paboTe € XUMHUYECKOMH
uH(popMalLMel: MNPUMEHSATh MEXIpeAMeTHbIe ((U3MuecKkue M MaTeMaTH4ecKHe) 3HakKu U
CUMBOJIBI, hopMyIibl, aOOpEeBHATYPBI, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:
3aJ]aBaTh BOMPOCHI 0 CYIIECTBY 00CYkK/1aeMOil TEMbI B X0/1€ JUAJIOTa /W TUCKYCCHH,

BBICKA3bIBATh UJIEHU, q)OpMy.]'II/IpOBaTB CBOH HpCI[J'IO)KeHI/ISI OTHOCUTCJIBHO BBIITIOJIHCHUA
MPEI0KEHHOM 3a/1a4u;
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BBICTYNATh C MPE3EHTAlUUEH pe3yJbTaTOB MO3HABATEIbHOU AESATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU  BBIIOJHEHUM XUMHYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOM paboThl TO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anu y4eOHOTO TMPOeKTa, W (POpMyIUpOBaTH BBIBOJBI IO pe3yJbTaTaM MpPOBENEHHBIX
HCCJICIOBAHUM IMyTEM COTJIACOBAHUS IMO3ULIUHN B X0OZ€ 00CYykKIeHUS U OOMEHAa MHEHUSIMH.

PerJ’[HTI/IBHLIe YHUBEpPCAJIbHbIC y‘leﬁl—lble JelCcTBUA:

CaMOCTOSITEJIPHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO JEATEIIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEOoOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii allrOPUTM JICHCTBUN TPU BBIOJHEHUH YYEOHBIX M HCCIIEIOBATENIbCKHUX 3a/1ad,
BbIOMpaTh Hanbosee F3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C YYETOM MOJYyUYEHHUS! HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYILECTBIISATH CAMOKOHTPOJIb J€SITEIbHOCTH HA OCHOBE CAaMOAHaIN3a U CAMOOLIEHKU.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHHUS MPOrpaMMbl IO XMMHMU Ha yriIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XuMHS» HaydHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpPETALUN U
IpeoOpa30BaHNI0 3HAHUM, BUJIbI EATEIBHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHUS U MPHUMEHEHUIO
3HAHUM B PA3JIMUHBIX YYEOHBIX CUTYyalUsX, @ TaKXKe B PEalIbHbIX >KU3HEHHBIX CUTYyaLUsX,
CBA3aHHBIX C XUMHUEH. B mporpamme 1o XMMHM IPEIMETHBIE PE3YJbTaThl IIPEICTABIICHBI I10
roJiaM U3y4eHHs.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsS Kypca «OOmas W HeopraHuyeckas XUMHsD
OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHNUN: O MaTepHaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJICHUI NPUPOIBI, O MECTE U 3HAYCHHM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poiid B 00eCleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUH MPOOJIEM HKOJIOTHYECKOM,
HHEPreTUUECKO U TNHIIEBON O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/IaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUEHHWU  PallMOHAIBHOIO
IPUPOONOIb30BaHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U 00ILel KYJIbTYphl YeNIOBEKa, a TAKKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3710POBBIO U IPUPOTHON CpPeIe;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINeE
MOHSTHS — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIbI, NEKTPOHHAsI 0007I04YKa aTOMa, S-
, p-, d-aroMHBIC OpOWMTAIM, OCHOBHOEC M BO30YKIEHHOE COCTOSHHS aToMa, THOPHIM3ALUsS
aTOMHBIX OpOWTaslel, HMOH, MOJEKyJa, BaJ€HTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCIICHMsI, XHMMHUYeCKas CBs3b (KOBaJICHTHAas, HMOHHAs, METaJUINYecKas, BOJOpOJHAs),
KpUCTAJIIMYECKasi peléTKka, XUMHUYecKas peakuusi, pacTBOp, IJIEKTPOJMTHI, HEIIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAsT ~ AMCCOIMAINS, CTENeHb JIMCCOLMALlM, BOJOPOIHBIA  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOM 3PPEKT XUMUYIECKON peakiii, CKOPOCTh XMMUYECKON
peakiuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TE€OpUs BIEKTPOJIUTUYECKOU
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ayccouuanuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXPAHEHHUsI M MNPEBPALICHUs SHEPIrUU MPU XMMHYECKHUX PEAKIMUAX, 3aKOH IMOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MaccC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK XUMHH,
MHPOBO33PECHUECKHE 3HAHHMS, JIEKAIIUE B OCHOBE MOHUMAHHUS NMPUYMHHOCTH U CHCTEMHOCTH
XMMHYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEHIECTBA HA AaTOMHOM,
MOHHO-MOJICKYJIIPHOM W  HAJIMOJIEKYJSIPHOM YypOBHSX; TMPEACTABICHUS O MEXaHH3Max
XAMHYECKUX pEaKUuid, TEPMOJUHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSAX UX
MPOTEKAHUsA, O XHUMHYECKOM pPAaBHOBECHHM, pacTBOpax MW  JUCIEPCHBIX  CHUCTEMAX;
(aKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUHU U O€30IMacCHOM HMCIOJIb30BaHUHU
BOKHCUIIINX HEOPTaHWYECKUX BEIIECTB B OBITY M TMPAKTHUYCCKON ICATEIHHOCTH YeEJIOBEKa,
OOIIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO ITPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMCHHIA: BBISIBIIATH XapaKTEPHbIC MPU3HAKU MOHSTHIA, YCTAHABIINBATh
UX B3aUMOCBS3b, WCIIOJb30BAaTh COOTBETCTBYIOIIME MOHSTHUS IPU OMHUCAHUM HEOPTraHUYECKUX
BEIIIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XUMHYECKYI0 CHUMBOJIMKY JJIsi COCTABIICHUS
dbopMyn BEHIECTB W YpaBHEHUN XMMHYECKUX PEAKIMH, CHUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalIbHbIE Ha3BAHHS OT/IEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEIENSTh BAIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHX
AJIEMEHTOB B COCIMHEHHSX, BUJl XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAS, METAJUIMYECKAas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHJA
XUMUYECKOW CBSI3W W TUIA KPUCTAUTMYECCKOW PEIETKH, OOMEHHBIM M JIOHOPHO-aKIICITOPHBII
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO UX
COCTaBy, XMMHYECKUE PEAKIMHU [0 Pa3IM4YHbIM IpHU3HAKaM (YHCIy U COCTaBy pearupyroumx
BEIIECTB, TEIJIOBOMY J(PQeKTy peaklnd, W3MEHEHHUIO CTeleHed OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHUIO KaTajiu3aTopa W JPYTUe); CaMOCTOATENIbHO BBHIOMpATh OCHOBAHUS W
KPUTEPUU JJI KIaCCU(PUKAIIMHI U3y9aeMbIX BEIIECTB M XUMHUYECKUX PEaKIIHii;

c(OpMHUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH TMepuoaudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHPOBAaTh €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTENBHYIO U
MIPOTHOCTHUYECKYIO (DYHKIINH,

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTepPU30BaTh AJIEKTPOHHOE CTPOEHHWE aTOMOB M MOHOB
XMMHMYECKUX DJIEMEHTOB IepBOro—4eTséproro nepuonos Ilepuomnueckoir cucremsr JI.H.
MeHnneneeBa, UCIIONb3Ys MOHATUSA «IHEPrETUYECKUE YPOBHU», «IHEPrETUUYECKUE NOAYPOBHUY,
«S-, p-, d-atomHBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE DHEPreTHUYECKHUE COCTOSHUS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHYECKHX DJJIEMEHTOB U HX
COEMHEHUH 10 nepuojaM u rpymmnam Ilepuoguueckoii cucremsl [[. . MenaeneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUMN: XapaKTepu30oBaTh (OMHUCHIBaTh) OOLIHE XHUMHUYECKHE
CBOICTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHWE T'€HETUYECKOW CBSI3U
ME¥K/ly HEOPTaHUYECKUMU BELIECTBAMU C IIOMOLIBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX
peaxkLuii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPBIBATh CYIIHOCTh: OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
PEeaKIHii TOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOTO OallaHca ITHX PEAKIUi; peaKIuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS WX IMOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUH; peakiuit
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TUAPOJIN3A; PeaKkluil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEpe THIPOKCOKOMIUJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OPMUPOBAHHOCTh YMEHUS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuuii ¢ y4€TOM HMX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapakTep H3MEHEHUsI CKOpPOCTU
XUMHUYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKe XapaKTep CMEIIEHUs
XMMHYECKOI'0 PaBHOBECHUS I0/1 BIMSHUEM BHEIIHUX Bo3aelcTBuil (mpunuun Jle [llarensbe);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XMMUYECKHE PEAKLUH, JeKAIIUE B OCHOBE
MPOMBINIJICHHOTO TIOMYyYEHUS CEPHOW KHCJIOThI, aMMHaKa, OOIIWEe HAy4YHbIE MPUHITUIIHI
XUMHYECKHX MPOU3BOJICTB; I€JIeCOO00Pa3HOCTh NPUMEHEHUS HEOPraHMYECKUX BEIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUS PUCK-TI0/Ib3a;

c(hOpMUPOBAHHOCTH BJIAQJICHUS CUCTEMOW 3HAHUI O METO/aX HAYYHOTO TIO3HAHUS SIBJICHUN
OpUpoabsl  — HAONIOJACHHWE, W3MEpPEHHE, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbIi U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHS MPUMEHSTh ATH 3HAHUS TNPU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U ISl OOBACHEHUS XUMHUYECKHX SBJICHHUIA,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKA U B IOBCEIHEBHOM KU3HHU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TTOHATUSMU U
NPEJCTAaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojiee OCO3HAHHOTO
MIOHUMaHUS MaTepUaIbHOrO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHUS IIPOBOJUTH PaCUETHI: C UCIOJIb30BAHUEM MIOHATUN «MaccoBas
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHIEHTpALMA»; Macchl BELIECTBA WM 00bEMa rasa
M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCEe WM O0BEMY OJJHOTO M3 YUACTBYIOUINX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3(peKTa peaklnu; 3Ha4eHUs BOJOPOIHOIO TOKa3aTels PaCTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHbIO AMCCOLMAIMHU; Macchl (00BbEMA, KOJUYECTBA BEIECTBA)
NPOAYKTa peakluu, €ClId OJHO U3 MCXOJHBIX BEIIECTB JJAHO B BHUJIE PacTBOpa C OMpPENEIEHHOMN
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JIaHO B H30BITKE (MMEET MPHUMECH); A0JIU
BBIX0/1a MTPOYKTa peakiuu; 00bEMHBIX OTHOIICHUH T'a30B;

c(OpMHUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (IIPOBE/IEHUE peaKuii HIOHHOTO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C OMOIIBI HHINKATOPOB,
M3YYCHHE BIUSHUS Pa3MUYHBIX (AaKTOPOB Ha CKOPOCTh XMMHUYECKON peaklMH, pelieHue
AKCIEPUMEHTAJIbHBIX 33/a4 1o TeMaMm «Mertamib» u «Hemerannel») ¢ coOnrogeHreM MpaBuil
Oe3omacHOro odOparieHus C BellecTBaMHM U JabopaToOpHbIM 000pyAOBaHHEM, (DOPMYIHPOBATH
1eNb HCCIENOBaHUS, TMPEACTaBIATh B Pa3IUYHOM (opme pe3ynbTaThl HIKCIEPUMEHTA,
aHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCT;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON TOCYI0ON U
1abopaTOpHBIM 00OpYyAOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMUA B COOTBETCTBUU C WHCTPYKIUSIMHU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMMYECKHX OIBITOB, HKOJOTHUYECKH IIeeco00pa3Horo
MOBEJICHU B OBITY M TPYIOBOW [EATENHHOCTH B IIENIAX COXPAaHEHUs CBOETO 370POBbS,
OKPYXAaIoIIel MPUPOJAHON Cpeabl M AOCTHKEHUS €€ yCTOMYMBOIO pAa3BUTHS, OCO3HABATh
OMACHOCTh TOKCHYECKOTO AEMCTBMSI Ha JKHUBBIE OPraHU3MBbI ONPENEIEHHBIX HEOPTraHMYECKHX
BEILECTB, TOHUMas cMbIca nokazarens [TK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJICHANIPABICHHBI MOUCK XUMHUYECKOU
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JUTepaTypa, CpelcTBa
MaccoBoit umHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHATU3UPOBATH XUMHUYECKYIO
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uH(popmaruio, nmepepadaTeiBaTh €€ W MCIOIB30BaTh B COOTBETCTBUU C TIOCTABICHHON y4eOHOMU
3a7a4yei.



18

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

Ne n/m Kontpoabnbie | IlpakTuueckue = IJIEKTPOHHBIE (IMPPOBbLIE)
NporpamMmmsl Bceero
padoThI paboThI o0pazoBaTe/bHbIE PeCypPChl
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMma. Ilepuonnueckuit Bu6moreka [JOK
11 3akoH u [lepuomuueckas cucrema 9 https://m.edsoo.ru
XUMHYECKUX 31eMeHToB J[. U. bubnmorexka POII
Meneneesa. https://resh.edu.ru
12 Crtpoenue BeniectBa. MHOrooopasue 11 1 Bce nns yuurens
BELIECTB. xumun http://him.1september.ru
XUMUS 119 BCEX:
WJUTFOCTPUPOBAHHBIE
MaTepuaibl o o0IIeH,
1.3 XUMUYECKHE peakluu. 19 1 3 OpraHUYECcKOH U

HEOPraHUYECKON XUMUU

http://school-
sector.relarn.ru/nsm/

Uroro no pazgeny

39



http://him.1september.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
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Pa3neua 2. Heoprannyeckasi xumust

Bubnuoreka
IHOK https://m.edsoo.ru
2.1 Hemertamint 31 Bubnuoreka
PDIII https://resh.edu.ru
Bcee nns yunrens
2.2 M 23 }
CTaLIb xumun http://him.1september.ru
Htoro no pazneny 54
Pa3znea 3. Xumus u :KU3HL
B X
Mertoanl TO3HAHUSI B XUMUU. XUMUI U HMpTyaJIbHaL AUMIHeckas
3.1 UAHE 9 Ixomna
http://him-school.ru
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



http://him.1september.ru/
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IHNPOBEPSAEMBIE HA EI'D 11O XUMHWHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOWM OBPA30OBATEJBLHOM ITIPOT'PAMMBI CPETHEI'O
OBILIEI'O OBPA30OBAHUA

Kon

IIpoBepsiemble TpeOGOBaHHUS K NIPEIMETHBIM pe3yJbTaTaM OCBOCHHUSI OCHOBHOI
NpoBepPsSIeMOro

o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero 0o1ero oopa3oBanusi
TpedoBaHMS

1 BJ'IaI[CHI/IC CHCTEMOM XMMHYCCKUX 3HaHI/II71, KOTOpas BKJIIOYACT:

OCHOBOIIOJIAralolllMe IOHATHUS  (XMMHYECKUH 3JIEMEHT, aTOM, H30TOIIbI,
JNIEKTPOHHAsT  000JI0YKAa  aToMma, S-, p-, 0-3JeKTpOHHBIE  OpOMTAM  aTOMOB,
OCHOBHO€ U BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJICKYJa, BaJE€HTHOCTb,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b (G- U TM-CBS3b,
KpaTHbIE CBsI3M), TUOPUAM3ALMS aTOMHBIX OpOMTajiel, KpHCTAIIMYECKas
pewmérka, MoJib, MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, MOJIIpHAsl KOHLEHTpALHs,
pacTBOpBl (MCTUHHBIE, TUCIEPCHBIE CUCTEMBI), KPUCTAJUIOIUIPAThI, YIIIEPOHBIN
CKeleT, (YyHKLUMOHAJbHAs IPyMIa, paJukall, ©30Mepbl, CTPYKTypHas ¢opmyia,
uzomepust  (CTpyKTypHas,  IeoMeTpuyecKas (umc-,  TpaHcu3OMEpHS),
TOMOJIOTHYECKUH PsiJl, FTOMOJIOTH, YIJIEBOJOPO/bl, KUCIOPOA- U a30TCOAepKAIUE
COEIMHEHUS, OMOJIOTMYECKH AaKTHUBHbIE BeELIeCTBA (YIJIE€BOJbI, >KUPBI, OEIKN),
MOHOMEp, IOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS,
KPEKUHT, pUGOPMHUHT, THUIBI XUMHYECKMX  pPEaKUuid  (OKUCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE, 3K30- M SHAOTEPMHUYECKHE, PEAKLHUHU HOHHOIOo OOMEHa,
FOMO- UM I'€TepOreHHble, 0OpaTUMble U HEOOpaTUMBIE), PacTBOP, 3JIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, BJEKTPOJUTHYECKAsT AUCCOLMAIMs, CTENeHb JAUCCOLUAIUH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, J3JIEKTPOJIM3, CKOPOCTh XUMHYECKON peakuuu,
XMMHUYECKOE pPaBHOBECHE)

11

TCOpPHUU M 3aKOHBI (TCOpI/IH XUMHYCCKOTI'O CTPOCHUA OPraHUYCCKHUX BCIICCTB
A.M. bytnepoBa, Teopusi 3NEKTPOIUTHYECKON auccounanuu, Ileproanyeckuii
3akoH JI.W. MenneneeBa, 3akOH COXpaHEHHS MAaccChl), 3aKOHOMEPHOCTH,
1.2 CUMBOJINYECKUH S3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHHUS, JIEXKAIUE B OCHOBE
MMOHUMAaHHA NPUIUHHOCTU U CUCTEMHOCTU XMUMHYCCKUX 5[BJ'I€HHI>1, COBpPCMCHHBEIC
IIPEJICTaBICHUsT O CTPOCHUM BELIECTBA HA AaTOMHOM, MOJEKYJIAPHOM U
HAIMOJIEKYJISIPHOM YPOBHAX

MNpeaACTaBJICHHUA O MCEXAaHU3MAX XHUMHYCCKUX peaxunﬁ, TEPMOANHAMHNYCCKUX H
1.3 KHHCTUYCCKUX 3aKOHOMCPHOCTAX HUX HPOTCKAHUA, O XUMHUYCCKOM PAaBHOBECHH,
JUCTICPCHBIX CUCTEMAX

q)aKTOJ'IOI‘I/ILIeCKI/Ie CBCIACHHA O CBOI\/’ICTBaX, COCTaBC, NOJYUYCHUU U 0e30ImacHOM
14 HCIIOJIF30BAaHUH BaKHEHIIINX HCOPTraHNYCCKUX U OPraHUYCCKHUX BCHICCTB B 6BITy
u HpaKTquCKOﬁ JACATCIIbHOCTH YCJIOBCKA

oOuiye Hay4yHble NPUHLMIIBI XHMHUYECKOro IPOM3BOACTBA (Ha MpHUMeEpe

15 IIPOM3BOJICTBA CEPHOI KMCIIOThI, aMMHUAKa, METaHOJIa, NepepaboTKu HeTH)
2 ChopMUpOBaHHOCTh YMEHUH BBISBIISTD:

XapaKkTepHble MpPHU3HAKW W B3aUMOCBS3b M3YUYCHHBIX TOHSATHH, NPUMEHSThH
2.1 COOTBETCTBYIOIIME MOHATUS MPU ONUCAHUU CTPOEHUS U CBOMCTB HEOpPraHHUYEC-

KMX W OPraHWYECKHUX BEHIECTB U UX MPEBPAICHUN

B3aMMOCBSI3b XMMHYECKMX 3HAHUM C TOHATUSAMU M NPEIACTABICHUSMH APYTUX
2.2 MpPEeAMETOB Il OO0Jiee OCO3HAHHOTO TIOHMMAaHHUSI M OOBSCHEHUS CYITHOCTH
MaTEpUAIbHOTO €IMHCTBA MUPA
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Kon IIpoBepsiemble TpeOOBaHMS K NMPEAMETHBIM Pe3yJibTaTaM 0CBOEHHSI OCHOBHOM
NPOBEPHEMOTO o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero 0o1ero oopa3oBanusi
TpeOOBaHMs
3 CdopMUpOBaHHOCTH YMEHHSI HCIIOJIb30BATh:
HAaMMCHOBaHUS XUMHYECKHUX COCIMHCHUI MEKTy HApOHOTO cor3a
3.1 TEOPETHUYECKOM U MPUKIIATHON XUMUU U TPUBHAIbHBIC HA3BAHUSI BELIECTB, OTHO-
CAIIMXCS K M3YYEHHBIM KJIACCAM OPraHMYE€CKHUX U HEOPraHUYECKUX COCTMHEHUI
XUMUYECKYI0 CHUMBOJIUKY JJII COCTaBJICHHsI (POPMYJI HEOPTraHWYECKUX BEIIECTB,
3.2 MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(GhopMyJ1 OpraHUYECKUX BEIIECTB
4 ChopMUpOBaHHOCTh YMEHHUs KIacCH(UITPOBATE!
41 HEOPraHWYECKHE BEIIECTBA, CAMOCTOSTEIHPHO BHIOMPATh OCHOBAHUS M KPUTEPUH
JUTSI KJTAaCCU(DUKAIIMH M3Y9aeMbIX XUMHUYECKHX O0BEKTOB
492 OpraHWYECKHE BEIIECTBA, CAMOCTOSITEIBHO BHIOMpATh OCHOBAHHS W KPUTEPHH

JJIA KJ'IaCCI/I(bI/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKHX 00BEKTOB

[0 pa3IMYHbIM [pHU3HAKaM (YUCIy M COCTaBy pearupyroluX BeELIECTB,
4.3 TeroBoMy 3((deKTy peakiuu, U3MEHEHHIO CTEHNEHEW OKHUCIIEHHs 3JEMEHTOB,
00paTUMOCTH PEaKLIUY, YYaCTHIO KaTaJIn3aTopa)

CdopMUpOBaHHOCTh YMEHHUS XapaKTePHU30BaTh dJIEKTPOHHOE CTPOEHHUE aTOMOB
(B OCHOBHOM M BO30YXAEHHOM COCTOSIHMH) M HOHOB XUMHYECKUX 3JIEMEHTOB 1 —
5 4 nepuonoB Ilepmommueckoii cuctembl J[.M. MeHneneeBa M MX BaJCHTHBIC
BO3MOKHOCTH, WCIIOJIb3Ysl MOHSATHS S-, P-, 0-3JCKTPOHHBIC opouTaIHy,
SHEPreTUYECKUEe YPOBHU

C(bOpMHpOBaHHOCTL YMCHUA OOBSACHATH 3aKOHOMCPHOCTH H3MCHCHHA CBOMCTB

6 XUMHYECKHX JJIEMEHTOB M 00pa3yeMblX HWMH COCJMHEHUH MO IMepHoJaM H
rpynnam

7 ChopMupOBaHHOCTH YMEHHUSI COCTABISATH YPABHEHUS XHUMHUYECKHX PpEaKIuil u
pPacKpbIBATh UX CYIIIHOCTb:

71 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUI  MOCPEJICTBOM  COCTaBJICHUS
HJIEKTPOHHOT0 OajnaHca 3TUX peaklui
YpaBHEHUS pEaKIMH pa3IMYHBbIX THUIIOB; IOJHBIE W COKpAIIEHHbIE ypaBHEHUS

7.2 peaknuii HOHHOrO 0OMEeHa, YYUTHIBasl yCIOBUS, IPH KOTOPBIX 3TU PEAKIMU HIYT
JI0 KOHIIA

73 peakuuMii  TUOpONM3a, peaKuil  KOMIUIEKcooOpa3oBaHMsl (Ha  NpuMepe

THUAPOKCOKOMIIJICKCOB IIMHKA U aJ'IIOMI/IHI/IH)

8 CdhopMHUPOBAHHOCTh YMEHUS TOATBEPKIATh:

Ha KOHKPCTHBIX INPUMEPAX XApaKTEp 3aBUCHMOCTU peaKHHOHHOﬁ CIIOCOOHOCTH
OpTraHUYCCKUX COCJII/IHCHI/Iﬁ OT KpaTHOCTH U THIIA KOBaJICHTHOH CBS3H (G- u -

8.1
CBSI31), B3aMHOTO BJIMSHUSI aTOMOB M TPYII aTOMOB B MOJIEKyJiaX, a TaKKe OT
0COOEHHOCTEH pean3ayy pa3JIMiHbIX MEXaHU3MOB MPOTEKAHUSI pEaKIui

82 XapakTepHble  XMMHMYECKHME  CBOWMCTBA  BEIIECTB  COOTBETCTBYHOLIMMH

SKCIHICPUMCHTAMU U 3aITUCIAMU ypaBHeHPIfI XHUMHUYCCKUX pCaKLII/Iﬁ

CdhopMHpPOBAaHHOCTH YMEHHUS XapaKTepPHU30BaTh COCTAaB M Ba)KHEUIIIME CBOWCTBA
BEILECTB, MPUHAAJICKAIIUX K ONPEACNEHHBIM KJIACCaM W TpylInaM COEIUHEHHM
9 (TIpocThI€ BEIIECTBA, OKCHIBI, THAPOKCHUIBI, COJIA;, YTIEBOIOPOBI, MPOCTHIC
3¢upbl, COIUPTHI, (DEHOJIBI, ATbIETH/IbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI, CIIOKHBIE
2(HpPHI, )KUPBI, YTIICBOJIbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH)

10 ChopMUpOBaHHOCTh YMEHHS MPOBOJUTH PAcU&Thl IO XUMUYECKUM (opMyJiaM U
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Kon IIpoBepsiemble TpeOOBaHMS K NMPEAMETHBIM Pe3yJibTaTaM 0CBOEHHSI OCHOBHOM
MPOBEPFEMOTO 00pa30oBaTeIbHOIi IPOrpaMMbl CpeIHEro o01ero 0opa3oBaHusA
TpeOOBaHMs

YPaBHEHUSIM XMMHYECKHUX PEAKIMA C UCTIOIh30BAHUEM (PU3NICCKUX BEITUIHH:
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIH OJHO U3

10.1 HMCXOJHBIX BEILECTB JaHO B BUJE PACTBOpPA C ONPEAECIEHHOM MACCOBOW JOJIEU
PacTBOPEHHOTO BEMIECTBA WJIH JIAHO B U30BITKE (MMEET MPUMECH )

10.2 MacCOBOM WJIM 00BEMHOM JTOJIM, BBIXOJIA TPOJTYKTA PEAKIIUU

10.3 TETIOBOTO Y dexTa peakuii

104 00BEMHEBIX OTHOIIIEHHI ra30B

10.5 110 HAXOXJACHUIO XUMUYIECKON (hOPMYJIbI BEIIECTBA

Bnaaenue cucremoil 3HaHUM O METO/IAX HAYYHOI'O ITO3HAHUSA SABJIEHUN MPUPOJBL,
HCIIOJIb3yEMBIX B €CTECTBEHHBIX HAyKaX M YMEHHUE MPUMEHATh 3T 3HAHUS NPHU
11 IKCIIEPUMEHTAILHOM HCCIEIOBAHUN BEIISCTB U JUIsi OOBSICHCHUS XUMHUYECKUX
SIBJICHUM, UMEIOIIIUX MECTO B IIPUPOJIC, MPAKTUUYECKOHN eI TEIbHOCTH YEJIOBEKA U
B ITOBCETHEBHOM JKU3HU

CdopMUpoOBaHHOCTh YMEHHS MPUMEHSTH (HMCIOJIB30BaTh) 3HAHUS O COCTaBe M
CBOMCTBaxX BELIECTB AJIl SKCIEPUMEHTAIbHON MPOBEPKH T'MIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX pEeakUUid U MPOTHO3HPOBAHUSA
12 BO3MOXXHOCTEM MX OCYILIECTBJICHUS; CHCTEMHBbIE XUMHUYECKHE 3HAHUS JUIs
OOBSICHEHUS W TPOTHO3MPOBAHMS SBJICHHUM, HMMEIOIIUX €CTECTBEHHOHAYYHYIO
Opupoay; JUld TPUHATUS TPaMOTHBIX pEHIEHMH MpoOdjaeM B CUTyalMsX,
CBSI3aHHBIX C XUMUEH

CdopMupoBaHHOCTH ~ yMEHHUS  IUIAHUPOBAThH Y TIPOBOJIUTH XUMHUYECKUH
OKCIIEPUMEHT  (TIOJly4eHHE W M3YYEHHE  CBOMCTB  HEOPraHUYECKHX U
OpTraHU4Y€CKUX BCIICCTB, KAUYCCTBCHHBLIC PCAKIUU YIIJICBOAOPOAOB pPa3JINYHBIX
KJIACCOB M KHUCIIOPOJICOJCPKAIUX OPTraHUYECKHX BEIIECTB, PEIICHUE KCIICPH-
13 MCHTAJIbHBIX 3aJa4 110 pPacClO3HABAHUIO HCOPraHUYCCKHUX W OPraHUYCCKUX
BEIIECTB) C COOMIOACHHMEM IMpaBWJI O€30MacHOro oOpallleHHs C BelleCTBAMU
u nabopaTopHbiM  o0oOpyaoBaHueM; (GOPMYIUPOBATh IIEH  UCCIICIOBAHMS;
MPEJICTaBISITh B pa3InyHON (popMe pe3ynbTaThl SKCIEPUMEHTA, aHATU3UPOBATh U
OLCHUBATb UX NTOCTOBECPHOCTDH

ChopMHUpPOBAaHHOCT,  YMEHHUS  OCYIIECTBIISTH LIEJICHANIPABICHHBIM  MOWCK
XUMHUYECKOH HHQOpMAIMK B PAa3IWYHBIX HCTOYHUKAX (HayyHas U y4deOHO-
Hay4Has JUTepaTypa, CpelCcTBa MaccoBOoW wuHpopmaiuu, cetb HHTepHEeT U
IpyrHe), KPUTHYECKU aHaJIM3UPOBATh XUMHUYECKYIO uH(pOpMaIHIO,
nepepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHOM y4eOHOM
3a1a4en

14

ChopMHUpPOBAaHHOCT, YMEHHS TMPOTHO3UPOBATH, AHAIM3UPOBATH M OIEHUBATH
UH(GOPMAIIMIO C TMO3HUIIMNA YKOJOTHYECKONH O€30MacHOCTH MOCIEICTBUN OBITOBOM
U TPOU3BOACTBEHHON [EATETHHOCTH YEJIOBEKa, CBSI3aHHOW C TepepadOTKOM
BEIeCTB; CPOPMUPOBAHHOCTh YMEHUN OCO3HAaBAaTh OMACHOCTh BO3JCHCTBUS Ha
JKHUBBIC OpPraHU3MBbL OHpe)IeHéHHI)IX BEUICCTB, IIOHHMMAas CMBICJII IIOKa3aTeiAd
MpelenbHON JIOMYCTUMOM KOHIICHTPAIIUH, W TMOSCHATh Ha TpUMEpax CIOCOObI
YMCHBIICHUA W MNPEAOTBpaAlICHUA HUX BPCIHOTIO BOS}IGﬁCTBHH Ha OpraHu3sm
YeJI0BeKa

15
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HEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX

HA EI'D 10 XUMHUHA
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 TeopeTnyeckne OCHOBbI XUMUH
Crpoenue BemiectBa. CoBpeMeHHast MOJIETb CTPOCHUS aTroma. Pacnipenenenue 3IeKTpOHOB
11 |TO SHEPreTUYECKUM YPOBHAM. Knaccudukanus xumudeckux sneMeHTOB. OCOOEHHOCTH
CTPOCHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-a1eMenToB). OCHOBHOE M BO30YXK-
JNEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAs KOH(uUrypaiys aroma. BajieHTHbIE JIEKTPOHBI
[lepuonnueckas cucrema xumudeckux sinemeHToB /.M. MenaeneeBa. ®u3nueckuili CMbICI
Ilepuonnueckoro 3axkoHa JI.MI. Menneneesa. IIpyunHBl M 3aKOHOMEPHOCTH HM3MEHEHMS
1.2 CBOMCTB 3JIEMEHTOB U MX COCAMHEHUH 110 NIEpHOoiaM U rpynnamM. 3aKkOHOMEPHOCTH B U3Me-
HEHUU CBOMCTB IMPOCTHIX BEIIECTB, BOJOPOJHBIX COCAMHEHUM, BBICIIUX OKCHUIOB M THI-
POKCHJIOB
1.3 | BajgeHTHOCTh. DJIEKTPOOTPHIIATEIHLHOCTh. CTENICHh OKHCIICHHS
Bunbl xumuueckoil cBsi3u (KoBaJieHTHas, MOHHAs, METAJJIMYECKasi, BOJOPO/IHASA) U MeXa-
14 HU3MBI €€ 00pa3oBaHus. MexMOIIeKyIIpHbIE B3aUMOIeHCTBH. BeliecTBa MONIEKyJISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUs. THUIIbI KPUCTATNIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT THIA KPUCTAININUECKONU PEIIETKU
15 Xumunyeckass peaxkuus. Kiaccupukanus XMMHYECKUX pPEAKIUM B HEOPraHUYECKOW H
OpraHWYeCKON XMMHUH. 3aKOH COXPAaHEHHsI MacChl BEILIECTB
1.6 | CkopocTh peakimu, e€ 3aBUCHMOCTh OT Pa3JIMIHbBIX (DAKTOPOB
1.7 TernoBsie A hekThl XuMuYeckux peakiuii. TepMoxuMudecke ypaBHEHHUsI
18 OOpatumblie peakuuu. XuMmMudeckoe paBHOBecue. DaKTOpbl, BIMSIONINE HA COCTOSIHHE
xumuyeckoro pasHosecus. [Ipuanun Jle [larense
DnexTponutuyeckas aucconuanus. CuibHble U cnadbie 31eKTpoauTsl. Cpena BOAHBIX pac-
1.9 | TBOpOB BemIeCTB: KUCIIAsA, HEUTpaNbHAs, 1IeaouHas. CTeneHs aucconuanuu. Peakium noH-
HOT0 OOMeHa
1.10 | I'maponms coseid. MoHHOE mpom3BeaeHue BoAbl. Bomopoauslii mokazatens (pH) pacTtBopa
CrocoObl  BBIpaKEHHs KOHIIEHTPALIUM PAcTBOPOB: MaccoBas [IOJi1 PacTBOPEHHOTO
1.11 |BemectBa, MoOJsipHas KOHIEHTpanusa. HacelllieHHbBIE W HEHACBIIEHHBIE PACTBOPHI,
pactBopuMoOcTb. KpucTaimoruapaTsl
112 OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakluu. [loBeneHre BemeCTB B Cpellax C pa3HbIM
3HaueHreM PH. MeTobl 2JIeKTPOHHOTO OalaHca
1.13 | DnekTposan3 pacTBOPOB M pacijaBoOB COJIEH
2 OCHOBBI HEOPTAHNYECKOW XUMUU
2.1 | Kimaccudukaiys HEeOpraHmIecKux coeMHeHn. HoMeHKIaTypa HeOpraHn4ecKiux BeNeCTB
XUMUYECKUE CBOMCTBA BAKHEHIIINX METAIJIOB (HATPHil, Kalui, KaJabI1il, MarHuii, amoMu-
2.2 HUW, [HUHK, XpOM, >KeJe30, MeIb) M uX coeauHeHuid. OOmme crocoObl MOTydeHHs
METaJIJIOB
XUMHYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIIOB (TaJIOT€HOB, Cephl, a30Ta, pocdopa, yrie-
23 |pooa W KpEeMHHsA) U HX COCIUWHEHUH (OKCHUIOB, KHCIOPOACOAEPKAIUX KHUCIOT,
BOJOPOJHBIX COSAMHEHUI)
2.4 | 'eHeTndeckas CBsI3b HEOPraHMYECKHUX BEIICCTB, MPHHAUICKAIIHNX K PA3IMIHBIM KJIaccaM
25 Wnentudukaius Heopranndeckux coennHeHuil. KauecTBeHHBbIE peakIiuu Ha Heopra-
HUYECKHE BENIECTBA M HOHBI
3 OCHOBBI OPraHMYECKOM XUMUHU
3.1 OCHOBHBIE TMOJIOKEHUS TEOPUU XHUMHUYECKOTO CTPOEHHUSI OPraHWYeCKHX COEIUHEHUU
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A.M. BytnepoBa. YriepoIHblld CKEJIET OPraHUYE€CKON MOJIEKYJIbl. KpaTHOCTh XUMUYECKOU
CBSI3U. S- U P-CBs3H. SP3-, SP2-, SP-ruOpuan3auu opouTaseii aToMOB yriaepoja. 3aBUCH-
MOCTh  CBOMCTB BEIIECTB OT XHMMHYECKOTO CTPOCHHS  MOJeKkyid. ['omosoru.
I'omosiornueckuit psia. M3omepust u u3omepsl

3.2

ITonsaTue o pyHkumMoHaNBbHON rpynne. OpueHTaoHHbIe 3P eKThl 3amecTuTenei

3.3

IIpencraBnenue o kiaccuukanuu opraHudeckux Beniects. HoMeHknarypa opraHmueckux
COEMHEHMH (cHucTeMaTH4ecKas) U TPUBHAJIbHBIE Ha3BaHUS Ba)KHEUIIUX MPEACTaBUTEIEH
KJIACCOB OPraHUYECKUX BEILECTB

3.4

CBoOOTHOpAAVKATBHBIN M MOHHBIM MeXaHU3MBI peakiun. [loHsTiue o Hykiaeodue u dJiek-
tpoduie. [IpaBmio MapkoBuukoBa. [IpaBuiio 3aiinieBa

3.5

Ankanpl. XWUMHUYECKHE CBOMCTBA aJIKaHOB: raJIOr¢cHUpoOBaHuC, ACTUAPUPOBAHUC,
TCPMUYCCKOC PA3JIOKCHUC, KPCKUHI, HW30MEpHU3aluA, TI'OPCHUC. HonyquHe AJIKaAHOB.
I_II/IKJ'IoaJ'IKaHBI. CHGHI/I(bI/IKa CBOICTB MUKJIOAIKAHOB C MaJIbIM Pa3MCpOM LHKJIA. PeaKHI/II/I
IMPHUCOCAUHCHHNA U paJUKaJIbHOT'O 3aMCIICHHU A

3.6

AnkeHpl. XMMHYECKHE CBOMCTBA: p€akuuu IPHUCOCANHCHUA (FaJ'IOFeHI/IpOBaHI/Ie, ruapu-
poBaHuc, ruaporajiorcHUupoOBaHuce, FI/II[paTaIII/IFI), ropenus, OKHCJICHHUA n
IOJIMMCpU3alluu. HpOMBIH_IJ'IeHHLIC n na6opaT0pHLIe CIIOCOOBI ITOJIYYCHUA aJIKCHOB

3.7

Ankaauenbl. XMMUYECKHE CBOMCTBA alIKaJUEHOB: PEAKIMH MPUCOEIUHEHUs (THIPUPOBa-
HUE, raJIOTeHUPOBaHUE), TOpeHUs U nojaumepusanuu. [lonyyenue ajikagueHoB

3.8

AnkuHbl. XUMHUYECKHE CBOMCTBA: peakLUy NMPUCOeIMHEHHs (TaloreHupoBaHue, TUAPUPO-
BaHUE, TUJparanus, TUAPOTaJOreHUPOBAHUE) KaK CIOCO0 IOJydeHUs IOJUMEPOB U
JPYTuX MOJE3HbIX NMPOAYKTOB. Peakiuu 3amerienus. ['opeHue aneruineHa Kak UCTOUYHUK
BBICOKOTEMIIEPATYPHOTI'O IUIAMEHU JJIsl CBAPKU M pe3ku MeTasuioB. IIpuMeHeHue alieruiesa

3.9

Apenbl. XUMHYECKHE CBOMCTBA OCH30IIa: peakIMy 3JIeKTPOMUIFHOTO 3aMeIIeHHs, TIPHCOe-
OUHEeHUs (TuapupoBaHHe, TrajoreHupoBaHue). Peakuus ropenus. OcoOeHHOCTH
XMMHUYECKHX CBOMCTB Toiyousia. [Tonydyenue Genzona. OCOOEHHOCTH XMMUYECKUX CBOMCTB
crupona. [lomumepuszanus crupona. CrocoObl MOXYYeHUS! U IPUMEHEHUE apOMATHYECKIX
YIJIEBOJOPOIOB

3.10

Crnuptsl. IlpenenbHple 0JHOATOMHbBIE CIMPTHL. XMMUYECKHE CBOWCTBA: B3aUMOJIEHCTBUE
C HaTpUEM KaK croco0 yCTaHOBJICHHs HAJIMYMS THAPOKCOTPYIIIBI, C TaJIOT€HOBOAOPOIaMHU
KaK croco0 MOJIy4eHHs pacTBOpPHUTENEH, BHYTPHU- M MEXMOJIEKYJsIpHas JeTruapaTanus.
Peakuust ropenus. IlomydyeHue sTaHona: peakuus OpOXKEHMs TIIIOKO3bl, THpaTalus
ATWIEHA. DTWICHIVIMKOIb U TJIMLUEPUH KaK MPEACTaBUTEIHN TNMPEAEIbHBIX MHOIOATOMHBIX
CIIMPTOB

3.11

®enon. XuMHUecKue CBOICTBa (eHona (peakuu ¢ HaTpueM, THAPOKCHIOM HaTpHs, Opo-
MoMm). [Tosryuenue deHona

3.12

Anpaerunpl. XMMHUYECKHE CBOMCTBA MPEAEIbHBIX abJETHI0B: THIPUPOBAHUE; KAUECTBEH-
HBIE peaklui Ha KapOOHWIBHYIO TPYIIy (peakius «CcepeOpsHOro 3epKajia», B3auMOJICH-
ctBue ¢ ruapokcuaom mead (I1). TTomydeHue npeaenbHbIX albICTHIOB: OKHCICHUE CITHP-
TOB, rUApaTalysa auiCTUJICHA. AHCTOH

KaK MPeJICTaBUTENh KeTOHOB. OCOOEHHOCTH PEAKIINH OKHCICHUS alleTOHa

3.13

Kap6oHoBbie kuCIOTH. XUMHUECKHE CBOICTBA MPEeNIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX
KUCHAOT. OCOOEHHOCTH XMMHUYECKMX CBOWCTB MypaBbMHOW KHCHOTHL [lomyueHue mpe-
JIEJIbHBIX OJJTHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHCIIEHUE AIKAaHOB, aJIKCHOB, IEPBUYHBIX
CIIMPTOB, aJIbAETHI0B. Bricine npenenbHble U HenpeaeabHble KApOOHOBbIE KMCIOTHI

3.14

Cnoxuble 3¢upsl 1 Kupbl. CrHocoObl MOMy4YeHHsI CIOXKHBIX 3(upoB. OOpaTUMOCTbH
peakiuu stepudukanun. [IpuMenenue cioxHbIX 3(QUPOB B MUIIEBONH U Hap(rOMepHOit
MPOMBIIITIEHHOCTH. KHpbl Kak CiOXHBIE 3(Upbl IIHMIIEpUHA U BBICIIUX KapOOHOBBIX
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KUCJIOT. XUMHUYECKHME CBOMCTBA >KMPOB: THUAPHUpPOBaHUE, OKucieHue. ['maponus, win
OMBUIEHHE, JKUPOB KaK CIIOCOO IMPOMBIIIJICHHOTO MOJYYeHHsI COJIeH BBICIIMX KapOOHOBBIX
KHUCIOT. MBIJIA KaK COJIM BBICIIMX KApOOHOBBIX KUCIOT

3.15

XUMUYECKUE CBOMCTBA TUIFOKO3bI: PEAKIUK C YYaCTHEM CIIUPTOBBIX M aJIbJCTHIHON TPYIII
1 MOJIOUHOKHCIIOe Opokenue. [I[puMeHeHne TII0K03bl, €€ 3HaYCHUE B KU3HEIEATCIIbHOCTH
OpraHu3ma. Jlucaxapuib: caxapo3a, MaJIbTO34. BoccranasnuBaroniue u
HEBOCCTaHaBIMBatoNue nucaxapuapl. ['uaponus aucaxapunos. [lonmucaxapuasl: Kpaxmai,
rikored. CTpoeHHe MaKpOMOJIEKYJT Kpaxmaja, TJIMKOT'eHa W IeIUTI003bl. Pusndyeckue
CBOMCTBA Kpaxmaljia H LEJUTIOJIO3bl. XWUMHUYECKHE CBOHCTBA Kpaxmalia: THUIPOJIH3,
KaueCTBCHHAs peakius C HOJAOM. XHMHYCCKHE CBOMCTBA IICIUIIOJIO3BI:  THIPOJIH3,
noyiydeHue 3(QUPOB MEUTON03bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aIeTaTHBIN MIETK)

3.16

AMHHBI. AMUHBI KaK OpraHU4YeCKHe OCHOBAHMUS: PEaKUUU C BOJOM, KUCIOTAMU, PEaAKIUs
ropeHusi. AHWIMH KaK IPEICTaBUTENIb apOMAaTUYECKUX aMHHOB. XHMMHUYECKHE CBOMCTBA
aHWINHA: B3aMMOJICHCTBHE C KHCIOTaMH, OpOMHOW BOOW, okucieHue. IlomyueHue
aMUHOB  alKMJIUPOBaHWEM aMMHaKa U  BOCCTAaHOBIECHHEM  HHUTPOMPOU3BOIHBIX
YIJIEBOIOPOJIOB

3.17

AMUHOKHCIOTB U O€JIKH. AMHUHOKHCIOTBI Kak aM(OTEpHble OpraHUYECKUE COEJAMHEHHS.
OCHOBHBIE AMHHOKHCIIOTHI, OOpasyrommue Oenku. XHUMHYECKHE CBOMCTBAa OENKOB:
T'HJIPOJIN3, ACHATYpalys, KaUeCTBEHHbIE (I[BETHbIC) PEAKLIUU Ha OEIIKU

3.18

CrpoeHne u CTpyKTypa NOJIUMEPOB. 3aBUCUMOCTb CBOWCTB ITOJINMEPOB OT CTPOEHUS MOJIE-
KyJa1. OCHOBHBIE CIIOCOOBI OJIYUYEHHUS! BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN: peaKuu MOJIN-
Mepu3anuu 1 noaukonaeHcanuu. Kinaccudukanus BoJokoH

3.19

I/IILGHTI/I(l)I/IKaHI/IFI OpTraHNYCCKUX COCIII/IHGHI/Iﬁ. Pemenne OKCICPUMCHTAJIBHBIX 3a/]a4 Ha
PACIIO3HABAHNEC OPIraHNYCCKUX BCUICCTB

3.20

I'eneTrmueckas CBA3b MCXKY KJIaCcCaMU OpraHNnYCCKUX COGZII/IHCHI/Iﬁ

XUMUS U )KU3Hb

4.1

Xumus B HOBCGZ[HCBHOﬁ JKHN3HH. HpaBI/ma 0e30IacHOM pa6OTH C CAKUMH, TOPHOUYUMHU U
TOKCHUYHBIMH BCUICCTBAMU, CPECACTBAMU OBITOBOM XMMHU

4.2

Xumusd U 310pOBbe. XUMHUSA B MEIMIMHE. XUMHS U CEIbCKOE XO3SIMCTBO. XHUMHS B
MIPOMBIIIJIEHHOCTH. XUMUSI U DHEpPreTHKa: MPUPOIHBIN U MOMYTHBIM HEQTSIHOW Trasbl, UX
coctaB M ucnonb3oBanue. CoctaB HehTu U e€ mepepaboTka (MPUPOAHBIE HCTOUHUKH
YTJIEBOJIOPOJIOB)

4.3

XuUMUS U IKOJIOTHS. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl U €ro MOCIEACTBUS.
Oxpana ruapocepbl, mOYBBL, aTMocdepbl, ¢uopbl M (ayHbl OT XUMHYECKOTO
3arpsi3HeHus. [Ipobiema 0TX010B ¥ MOOOYHBIX MPOAYKTOB. AJIbTE€pHATUBHBIE UCTOYHUKHU
SHEPrUU

4.4

OOmue npeacTaBieHUs O MPOMBIIUIEHHBIX CIOCO0aX MOJyYEeHUsS XMMHUYECKHUX BEIIECTB
(Ha mpuMepe NMPOU3BOACTBA aMMMAKa, CEPHOM KUCIOTHI). YEpHas U 1IBETHAsT METaTypIUsl.
Crekiio ¥ cuIMKaTHas NPOMBIIUIEHHOCTD. [IpoMpblinenHas oprannyeckass Xumus. CpIpbe
JUIsL OPTaHUYECKOU IIPOMBIIITIEHHOCTH

Tunsl pac4€THBIX 33724

5.1

Pacuérsl Macchl BeniecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMK BEHIIECTB

5.2

Pacuérsl TemioBoro 3¢ dexra peakuuu

5.3

Pacu€tbl 00HEMHBIX OTHOLIEHHUH ra30B MPU XUMHUECKUX PEAKIIHIX

5.4

Pacuérbl macchl (00bEMa, KOTMUYECTBA BEIIECTBA) NPOAYKTOB PEAKIMH, €CIIH OJHO U3 Be-
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LIECTB JJAHO B U30bITKE (MMEET NPUMECH)
55 PacuéTter maccoBoii uim 00bEMHOM J0JIM BBIXOJIA TIPOAYKTA PEAKITUN
OT TEOPETUYECKH BO3MOKHOTO
56 Pacuérer maccel (00bEMa, KOTMYECTBA Be"HIeC”EBa) npoz[vaTa peiu(upm, eCJ:I'I/I OJIHO U3 Be-
LIECTB JIAHO B BUJIE PACTBOPA C ONMPEAEIEHHON MACCOBOM A0JIEH paCTBOPEHHOTO BEIIECTBA
57 Pacué€rsl ¢ HCIOJIB30BAHMEM MTOHITHI «MACCOBAs AOJID», «MOJSIPHAs KOHUEHTPALIUS»,
«PaCTBOPUMOCTB)»
58 HaxoxaeHne MoJeKyIsIpHOH (OopMYJITbI OpraHUYECKOTO BEIIECTBA 0 €T0 MJIOTHOCTH U

MaCCOBBIM JOJISIM 3JICMCHTOB, BXOOAININX B €I'0 COCTAB, WJIM 11O ITPOJAYKTAM CIrOpaHUs]




