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JIOSACHUTEJIBHASA 3AIIMCKA
O0mas xapakTepucTHKa y4eOHOro npeamera « XuMus»

PaGouass mporpamma 1Mo XUMUM Ha YypOBHE cpenHero ooOmero ooOpasoBanus (11 xmace
yriIyOJieHHBIH ypoBeHb) pa3paboTana Ha ocHoBe DenepaiabHOro 3akoHa ot 29.12.2012 Ne 273-
@3 «O06 obpazoBanun B Poccuiickoit ®enepaunmny, TpeOOBaHMN K pe3ysibTaTaM OCBOCHUS
(dbenepanpHOil 00pazoBaTeNbHON MporpamMmbl cpemHero oodmero oo6pazoanusi(P@OIl COO),
npeacTaBieHHbIX B DenepalbHOM TOCyJapCTBEHHOM oOpasoBarenbHoM cTtanmapre COO, c
yuétom KoHuenuu mnpenoaaBanusi y4yeOHOro mnpenmera «XHMHA» B 00pa3oBaTEIbHBIX
opranmsanusx Poccuiickoit ®enepanuu, peaM3yrONMX OCHOBHBIE  00pa3oBaTelIbHBIC
MpOrpaMMBbl, U OCHOBHBIX IHOJIO)KEHUH «CTpareruu pas3BuUTHA BocnuTaHus B Pocculiickont
®denepannn Ha niepuon 10 2025 roxa» (Pacnopsbkenue IIpaButensctBa PO ot 29.05. 2015 Ne
996 - p.).

XuMHUs Ha YpOBHE YINIyOJNEHHOIO W3y4YeHUS 3aHMMAET Ba)XHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAYyYHOT0 00pa3oBanus yuamnuxcs 11 kmaccos. M3ydyenue nmpeamera, peanuzyeMoe
B yclnoBusAX JuddepeHIMpoBaHHOT0, NPOGUILHOTO OOyYeHHs, TPU3BAaHO OOECICYUTh
00111€00pa30BaTENbHYI0 U OOLIEKYIbTYPHYIO MOJTOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO
JUIs aJanTalud MX K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKH3HH B COLIMYME, a TaKkKe JUIs
MPOJOJKEHHsI O0yUEHHUsI B OpraHU3alMsIX MPpodeccHOHAIbHOTO 00pa30BaHusl, B KOTOPHIX XUMUS
SBIISIETCSI OTHOM W3 MPUOPUTETHBIX JUCIUILINH.

B mnporpamMme mo XWMUM Ha3zHaueHHe INpeaMeTa «XHUMHUS» TOIy4aeT MOIPOOHYIO
MHTEPIIPETALMIO B COOTBETCTBUU C OCHOBomoyararomumu nonoxeHuasmu Pr'oC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIEH, COAepKAHUSI, Pe3yIbTaTOB 00yUEHHs U TpeOOBAaHUI K YPOBHIO
MOJITOTOBKU BBIMTYCKHUKOB. CBHUAETEIHCTBOM TOMY SBJISIOTCS CJEAYIOUIME BBIMOJIHIEMbIC
OpOrpaMMoOil o XUMHUU (QYHKIMU:

*  UH(POPMAIMOHHO-METOAMYECKAs, peaTu3als KOTOpOH obOecreurnBaeT TOIy4YeHUE
IPEJICTaBICHUS O LEISIX, COAEpPKaHUU, OOLIEel cTpaTreruu OOy4yeHHs, BOCIIUTAHUS U
pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMU MPEIMETa, U3y4yaeMoro B paMKax KOHKPETHOIO
npodus;

® OpraHu3alUOHHO-ILUIAHUPYIOLIA, KOTOpass  IpelyCMaTpuBaeT  OIpEACICHUE:
IOPUHLMIOB  CTPYKTYPUPOBAaHUS M  IOCIEJOBATEIbHOCTH M3yY€HHUS Y4eOHOro
MaTepuaia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTepUCTHK; MOAXOAO0B K
(GOpPMHPOBAHUIO COJEPKATEIbHON OCHOBBI KOHTPOJS M OIIEHKM 00pa30BaTENIbHBIX
JOCTIDKEHUHM 0O0ydYaromuxcs B paMKax HTOrOBOHM arrectanud B (opMe €IWHOTO
roCy/apCTBEHHOIO SK3aMeHa [0 XUMUHU.

[Tporpamma asist yriayGinE€HHOTO U3yUEHUsT XUMUHU:

®  YCTaHABIMBAaeT MHBAPHMAHTHOE MPEIMETHOE COJIepKaHHue, 00s3aTeIbHOE A N3yUYEeHUS
B paMKax OTHENbHBIX  Mpoduied, MperycMaTpuUBaeT  paclpeleleHue U
CTPYKTYPHPOBAaHHE €r0 IO KJIAcCaM, OCHOBHBIM COJEpPKATEIbHBIM JIMHUSAM/pa3ienaM
Kypca,

* naét mpUMEpHOE pacmpeaeNeHrne yueOHOr0 BpEMEHH, PEKOMEHIyeMOro sl U3yueHus
OTJCNIBHBIX TEM;

® qpemnaraeT NPUMEPHYIO MOCIEIOBATEIBHOCTh H3YYEHHUS Y4eOHOro MaTepuana C
y4€TOM JIOTUKH [TOCTPOCHHSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;



® 1a€T METOAMYECKYHD MHTEpPIpPETAalUI0 LeJde M 3aJad M3y4yeHUs IMpeaMeTa Ha
yrIyON€HHOM YpPOBHE C y4Y€TOM COBPEMEHHBIX NMPUOPUTETOB B CHUCTEME CPEIHETO
oOuiero oOpa3oBaHMs, COAEPKATEIBHON XapaKTEPUCTUKH ITUIAHUPYEMBIX pe3yJIbTaToOB
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbI CpeaHEro oOIIero odpazoBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TaKXkKe C YYETOM OCHOBHBIX BHJIOB
y4e0HO-TT03HABATEIBHBIX JIEHCTBUH 00ydYaromIerocs IO OCBOEHUIO COJCPIKAHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MpOrpaMMe IO XHMHU HpPeayCMOTpeHa
IPEEMCTBEHHOCTh € OOy4YeHHEM XHMMUU Ha YpOBHE OCHOBHOro o0Imero oOpa3oBaHus. 3a
npeleaMi  YCTAaHOBJIGHHOW TMPOrpaMMON MO XUMHH  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTaBJISIIOLIEHN collepikaHus Y4eOHOTo mpeaMera « XUuMHUs») 0CTaéTCsl BOZMOKHOCTH BHIOOpA €ro
BapHAaTUBHON COCTABJIAIONIEH, KOTOpask TOJKHA OMPEAENATHCS B COOTBETCTBUH C HAIlPaBJICHUEM
KOHKPETHOT'0 IpOoQuIsi 00yUeHHUI.

B cootBerctBuu ¢ koHuentyadbHbiMU mnojoxkeHusMu DPI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriIyOJIEHHOTO YPOBHEN B cucTteMe AU PepeHInPOBAHHOTO 00yUeHus Ha
YpOBHE CpeHero obiiero o0pa3oBaHUsl XUMHUS HA YPOBHE yriyOJaEHHOTO M3y4YEHHUs HaAIpaBlieH
Ha peaJM3alMi0 MPEEMCTBEHHOCTH C IMOCIEAYIOIUM 3TalloM IOJIYYEHHS XHUMHUYECKOIO
o0pa3oBaHUsl B paMKaX HW3YyYEHHUS CHEHUATBHBIX eCTECTBEHHO-HAYYHBIX W XHUMHYECKHX
JUCIUIUIMH B By3aX U OpraHu3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XUMUS» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacUIMpeHue u
yriIyOjieHHe TEOPeTHYECKOW M MPaKTHYECKOW IOATOTOBKM OOyYaroIluXcs, BbIOpaBIIUX
ornpenenéHHbId Tpodmib 00ydeHHs, B TOM YUCIE C NEPCHEKTUBON MOCIEIYIOIIEro NOTyYeHUs
XMMHUYECKOro 00pa3oBaHus B opraHu3alusx rnpodeccruonanbuoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBanuit ®I'OC COO x mimaHuUpyeMbIM pe3yibTaTaM OCBOCHHS GeaepalbHON
o0pa3oBaTeNbHONW MPOrpaMMbl CpeHEro oouiero oOpa3oBaHUs M3y4YEHHE NpeaAMeTa «XUMHsD)
OPHEHTUPOBAHO TAK)X€ Ha PEIICHUE 3a/1a4 BOCIUTAHUS U COIMATIBLHOTO Pa3BUTHUS O0YYarOIUXCS,
Ha (OPMUPOBAHUE Yy HUX OOIIEUHTEINIEKTYJIbHBIX YMEHHUM, YMEHUH paliioHaIn3auu y4eOHOTo
Tpyna W OO0OOMEHHBIX CIMOCOOOB  JACATEIBHOCTH, MMEIOMNUX  MEXKIUCIUILUIMHAPHBIN,
HaJIIPEIMETHBIN XapakTep.

CocraBnsomuMu TpeaMera «XUMHUs» Ha YPOBHE YIIIyONEHHOTO HM3Y4YEHHS SBISIOTCS
yriyonéHnaeie Kypcel — «Oprannueckas xumus» u «OOmmas U Heopranuueckas xumus». [lpu
oTpesieNieHud TOJAXO0A0B K OTOOPY U CTPYKTYPHOM OpraHM3allM COAEpkKaHHS 3TUX KYpCOB B
nporpaMMe Mo XUMHHM 3a ocHOBY HpuHATHI nojoxeHus PI'OC COO o paznuuusax 0a30BOro u
yrIyOnEéHHOTO YpOBHEH M3yUYeHHUs TpeaMeTa.

OcHoBy conepxxkanusi KypcoB «Opranudeckas xumusi» u «OOm@as u HeopraHuyeckas
XUMUSD» COCTABJIIET COBOKYNMHOCTh MPEIMETHBIX 3HAHUI M YMEHHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO H3yuY€HHUs MpeAMeTa. JTa CHUCTeMa 3HAHUM MOJydaeT OMpeeIEHHOE TEOPETUYECKOe
JIOTIOJTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonbpIIMi  00BEM
(akTonormueckoro Matepuana. Tak, Ha yriryOJI€HHOM ypOBHE MU3yUeHHs MpeaMeTa oOecreyeHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIUYEHUS O0O0bEMa 3HAHMA O XUMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COEJAMHEHUN HAa OCHOBE PACHIMPEHUS U YIUIyOJICHUS MPEICTaBICHUN O CTPOCHUU
BELIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSX NMPOTEKAHMs PEaKLMH, pacCMaTPUBAEMBIX C
TOUYKH 3pEHUS] XUMUUECKON KUHETUKHU U TEPMOJMHAMUKU. V3yueHue nepuoauueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  JJIEMEHTOB  0a3upyercss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKast CBSI3b O0OBACHSAETCS C
TOYKU 3PEHHsI DHEPreTHYECKUX M3MEHEHHH mpu e€ o0pa3oBaHUM M pPa3pyLICHHWH, a TaKXKe C



TOYKM 3peHHsI MeXaHU3MOB e€ oOpa3oBaHus. V3ydyeHue THIIOB pEaKIMHA OMOJHACTCS
(hopMHUpOBaHKUEM TPEJCTABICHUN 00 IEKTPOXMMHUUYECKHX MPOIeccax H 3JIEKTPOIU3E PACIUIABOB
U pPacTBOPOB BeENIECTB. B Kypce OpraHWYecKOd XHWMHHU MPU PACCMOTPEHUU PEAKIIMOHHOMN
CIOCOOHOCTH COEJMHEHUH ynensieTcss 0co0oe BHUMaHUe BolpocaM 00 3JIeKTPOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJEP)KAHHUE KYypCOB XMUMHH YIIIyOJIEHHOTO ypOBHS
M3Y4YeHMs Ul KJIACCOB OMNpenes€HHOro npoduis (riaaBHbIM o0pa3oM Ha HX CTPYKTypy U
XapakTep JOMOJIHEHUH K o0lIel cucreMe npeMeTHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEXHBIC
npeaMeTsl. Tak, HampuMmep, B COAEp)KaHUM TpeAMeTa A KJIacCOB XUMHUKO-(hPM3UYECKOTrO
npoduis 60bIIoe 3HaYeHHE OyayT UMETh DJIEMEHTHI Y4eOHOTO MaTepuaia 1mo oOmel XUMHUH.
[Ipn m3ydeHuu mnpenMera B JaHHOM CcCllydae akKIEeHT OyJeT cJellaH Ha OOLIHOCTh METO/OB
IIO3HaHUS, OOIIHOCTh 3aKOHOB U TEOPHM B XUMHUM U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsl TEOpus
(MonekynspHast Teopuss B (U3MKE), 3aKOHBl COXPAaHEHHS MacChl W DHEPruM, 3aKOHBI
TEPMOJUHAMMKHY, SJIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BEILIECTB U IPYTOE.

B T0 xe BpeMs B coziep)KaHUU MpeAMETa IS KJIACCOB XMMHUKO-OMOJIOTMYECKOro MpoQpuiis
OonblIMH yAenabHbIN Bec OyaeT UMeTh OpraHuuyeckas XuMus. B aTom cimyuae npenocraBisercs
BO3MOXHOCTb /17151 60s1ee 00CTOATEILHOTO PAaCCMOTPEHHSI XUMHUUECKOM OpraHu3aluy KIEeTKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpHUMEPY, TaKHe CTPYKTypHBIE
KOMIIOHEHTBI, KaK JIMIUJbI, OEJKU, YyIJIeBOJAbI, HyKIEHMHOBblE KHUCIOTHI U Jpyrue. [Ipu stom
3HAHHUA O COCTABE M CBOMCTBAX IPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CJIy>KaT OCHOBOM JUI 3y4eHUsI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUs, THILEBAPEHUSL.

B muane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUsS, OCBOCHHUS OOIECHAYYHBIX
METOJIOB ITO3HAHMSI ¥ OTbITa MPAKTUYECKOTO MPUMEHEHHUS Hay4YHbIX 3HAaHUH U3ydeHue mpeaMera
«XuMus» Ha YrIyOJEHHOM YypOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SX C Y4eOHbIMHU
npeaMeTaMu, BXOJSAIIMMU B COCTaB MPEIMETHBIX obsacTeil «EcTecTBeHHO-HayUYHbIE IPEIMETHIY,
«Matemaruka 1 uHpopMaTuKa» 1 «PycCKull sI3bIK U JINTEpATypay.

Heaun nzyyenust yueGHOro npeamMera « XuMus»

[Ipu n3ydenun yueGHOrO mpeamera «XUMUsS» Ha YriyOJIEHHOM ypOBHE TakKe, KaKk Ha YpOBHE
OCHOBHOTO W CpeaHero oobmiero oopasoBaHusi (Ha 0a30BOM ypOBHE), 3a/1auei MEPBOCTEIICHHON
3HAYUMOCTU ABJIAETCS (OPMUPOBAHME OCHOB HAyKH XUMHH Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMS, NMPAKTUUECKOW AESATENIbHOCTH YEJIOBEKa U OJHOI0 U3 KOMIIOHEHTOB MHUPOBOM
KyJIbTypbl. Perienne 3Toi 3amaun Ha yriayOlnE€HHOM YpOBHE M3YUYEHUS IpeaMeTa MpeArnoaaraet
peann3annio TaKUX LEeJIeH, Kak:
* (dopmupoBaHHE MPEACTABICHUI: O MaTepUAIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX
Y MTI03HABAEMOCTH SIBJIEHUH MPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e BeayIed ponu B 00ECIEYeHUH YCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npo0sieM HSKOJIOTMYECKOM, SHEPreTM4ecKod M MUIIEBOM OE30MacHOCTH, B Pa3BUTUU
MEIULMHBI, CO3JaHUU HOBBIX MAaTEpHAIOB, HOBBIX HCTOYHUKOB JSHEpPrUH, B
obecreyeHnu palMOHaIBHOTO MPUPOJONOIB30BAHMS, B (dhopmMupoBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTyphl YEIOBEKA, a TAKKE IKOJIOTUIECKH 0OOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/10pOBbIO U IPUPOIHOI cpee;
® OCBOCHHE CHCTEMBl 3HAHMM, JEXKAIMX B OCHOBE XWUMHUYECKOW COCTaBIIIOLICH
€CTECTBCHHO-HAYYHOU KapTHHBI MHpa: (YyHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOpPU XMMHUH, COBPEMEHHBIX MPEACTABICHUI O CTPOCHUM BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAJMOJIEKYJIIPHOM, 0



TEPMOJMHAMUYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAHUS XUMHYECKHX
peakuuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMax, 00 00X
Hay4YHBIX MPUHIUIIAX XUMHYECKOTO MPOU3BOCTBA;

* (QopMupoBanue y O0OyYaIOIIUXCS OCO3HAHHOTO TOHUMAHHS BOCTPEOOBAHHOCTH
CUCTEeMHBIX XHUMHUYECKHX 3HAHUM JUIsi OOBSCHEHHUS KIIOYEBBIX HOAEH U TpobdiieM
COBPEMEHHOW XWUMUH, sl OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBEHHO-HAYYHYIO TPHUPOIY; TPAMOTHOTO pEIICHUsS TMpoOJieM, CBS3aHHBIX C
XMMHEH, TMPOrHO3UPOBAHMS, aHAJIM3a W OLEHKU C MO3ULIHUM SKOJOTMYECKOU
0€30MacHOCTH TOCEeACTBUN OBITOBO M MPOU3BOJCTBEHHOW NEATEIHHOCTH YEIIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJACTBOM, HCIIOJIb30BAHHEM U IepepadOTKON
BCIIIECTB;

* yrIyOJIeHHE TPEACTaBICHUN O HAyYHBIX METOJaxX II03HAHHUSA, HEOOXOIUMBIX IS
npUOOpETEeHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHYECKHIX
SABJICHUNA, MMEIOIIMX MECTO B IMPUPOAE, B TMPAKTUYECKOW JEATEIBHOCTH U
MMOBCETHEBHOM JKU3HU.

B mane peanusanuu MEepBOOYEPETHBIX BOCHHUTATEIBHBIX U PAa3BUBAIIUX  (YHKIUN
IEJIOCTHOW CHCTEMBI CPEIHEro OOIIero oO0pa3oBaHMs MPHU U3YyUEHHH MpeaMera «XuMUs» Ha
yriIyOJIEHHOM ypOBHE 0COOYIO aKTyalIbHOCTh TPUOOPETAIOT TAKKE 1IEJIN U 3a/1a4H, KaK:

® BocnUTaHHE YOEXKIEHHOCTH B TII03HABAEMOCTH SIBIICHUI MPHUPOJABI, YBOXKEHUA K
npoleccy TBOpPYECTBA B 00JACTH TEOPETUYECKMX M NPHUKIATHBIX HMCCIEIOBAHUN B
XUMHUH, (OPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHA HAYKU,

® pa3BUTHE MOTUBALMU K OOYYEHHIO U MO3HAHUIO, CIIOCOOHOCTEHW K CaMOKOHTPOIIIO U
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHHMSI OOIIEUEIOBEUECKUX LIEHHOCTEH;

° Pa3sBUTHUC IIO3HABATCIIbHBIX HHTCPCCOB, HWHTCIUICKTYAJIbHBIX u TBOPUYCCKUX
crocoOHOCTeN o0ydarommxcs, (GOPpMUPOBAHHE Y HUX CO3HATEIHHOTO OTHOIIEHHUS K
caMO0OOpa30BaHHI0O U HENpPEpHIBHOMY OOpa3oBaHUIO KaK YCIOBHUIO YCIEUTHON
npodeccHoHaNbHOM U OOIIECTBEHHOUW NEATENbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

* (dopMmupoBaHME YMEHMI M HaBBIKOB pPa3yMHOIO HPHUPOJOINOIb30BaHUS, pa3BUTHE
9KOJIOTMUECKOM  KyJIbTypbl, NpPUOOpEeTEeHHWE  OmbiTa  OOIIECTBEHHO-MOJIE3HOM
9KOJIOTHUECKOH 1eATeIHbHOCTH.

MecTto yueOHOro npegmera « XuMus» B y4eOHOM IJIaHe

OOmiee YHCIO YacoB, MPEAYCMOTPEHHBIX [UIsi M3yYeHUS XHUMHH Ha YriyOJIeHHOM YpOBHE
cpenHero obmiero obpasoBanwusi, coctaBisier 204 gacos:, B 11 xmacce — 102 gaca (3 uaca B
HEJIEIIO).



2.COAEP KAHUE YYEBHOI'O TIPEIMETA «XUMMHUSA» 10 KIIACC (102 wyaca)
(yrayosnennniii YPOBEHD
10 KJIACC

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sep. XUMHUECKUM 3eMeHT. N3oTonbl. CTpoeHHEe 3IEKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBbIE 4YHCIIA. DHEPreTHUECKHE YpPOBHH MU TOIYypPOBHU. ATOMHBIE
opoutanu. Kmaccudukamnus XuMU4ecKUX IJIEMEHTOB (s-, p-, d-, f-amemenTsr). Pacnpenenenue
9JIEKTPOHOB TI0 ATOMHBIM OPOHUTANSAM. OJEKTPOHHBIE KOH(UTYpallii aTOMOB 3JEMEHTOB
NEPBOro—4eTBEPTOrO0 IMEPUOJOB B OCHOBHOM M BO30YXKAEHHOM COCTOSIHHM, 3JIEKTPOHHbBIE
KOH(QUTYpaIMi HOHOB. DIEKTPOOTPUIIATEILHOCTD.

Ilepuomnueckuit 3axkoH u llepuommyeckas cucrema XUMHYECKUX 3ieMeHTOB JI.M.
MenpeneeBa. CBs3p nepuoAMYEcCKOro 3akoHa M Ilepuonnyeckoil cHUCTEMBI XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpPUEW CTPOEHHUSI AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOXKHBIX BEIIECTB MO TpyHmaMm u
nepuogam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneena.

Xumuyeckasi CBsi3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METAJLUIMYECKAas.
MexaHnu3mbl 00pa30BaHUsl KOBAJICHTHOW CBSI3U: OOMEHHBIM M JIOHOPHO-AKIIEITOPHBIA. DHEPTUs
U anuHa cBsA3u. [loaspHOCTh, HANIPaBIECHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MEXMONIEKYIAPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP M BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJ C MX TE€OMETPHYECKHMM CTPOCHHEM (Ha NpHUMEpEe COECTUHEHHI 3JIEMEHTOB BTOPOIO
nepuosa).

IIpencraBneHne © KOMIUIEKCHBIX coennHeHusX. (CocTaB KOMIUIEKCHOIO — HOHA:
KOMIUIEKCOOOpa30oBaTeNb, JIMTaHAbl. 3HAUEHUWE KOMIUIEKCHBIX coeAuHeHui. IloHsatue o
KOOPJMHAILIMOHHON XUMUH.

BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUsA. THIbI KPUCTAJNIMYECKHUX
peméToK (CTPYKTYp) M CBOICTBA BEIIECTB.

[TonsaTne o nucnepcHbIX cucreMax. VictuHHbIEe pacTBOpHL. 1IpencraBiieHne 0 KOUIOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIEHTPAllMd pPACTBOPOB: MaccoBas [0Ji1 BeEIlecTBa B
pacTtBope, MOJspHas  KOHUEHTpauus. HachllleHHble W HEHACBIIIEHHBIE  PACTBOPHI,
pactBopuMOCTh. KpucTamnoruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHWYECKHX BEINECTB. |pHUBHAIbHBIC Ha3BaHUS
OTJEJIBbHBIX NPECTAaBUTEIEH HEOPraHNYECKNUX BELIECTB.

Knaccudukanus XuMUIeCcKiX peakiyii B HEOPraHWYECKON U OPraHUYECKONW XUMUHU. 3aKOH
COXpAHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAILLEHUS SHEPTUU MPU XUMUUYECKHUX
peaxiusix. TeruoBbie 3 PeKTh XUMHUECKUX peakuuil. TepMOXUMUUECKUE YpaBHEHUS.

CKopocTh XUMHUYECKOM peaKIiu, €€ 3aBUCUMOCTb OT Pa3iIMYHbIX (pakTopoB. 'oMoreHHbIE
U TeTeporeHHble peakunu. Katanus u kataau3aropsl.

OOpatumbple u HeoOpaTHMbIE peakuud. XuUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. (DaKTOpBI, BIMAIOIME HA IIOJIOKEHUE XMMHYECKOTO PABHOBECHS:
TEMIIepaTypa, IaBJICHHE M KOHLEHTpAlMU BEIIECTB, y4acTBYIOIIMX B peakuuu. [Ipmanmm Jle
[arenswe.



Onekrponutuyeckas auccouuarnus. CunbHble W crnadble  dneKTponuThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, IIejaouHas. BoaopoaHslii
nokasarens (pH) pactBopa. ['uaponus coneit. Peakiiuu moHHOTO 0OOMEHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHS U BOCCTAHOBJIEHUS. BakHeWlue OKUCIUTENIH U
BOCCTAaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHca. DIEKTPOIU3 paCTBOPOB U PACTIJIABOB BEIIECTB.

DKCIEPUMEHTAIBHBIE METOABl HM3YYCHHS BEIIECTB W WX IMPEBPAIICHHI: pa3IoKeHHE
NEepOKCUAa BOJIOPOJAa B MPUCYTCTBHM KaTalM3aTOpa, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
NpOBEJCHUE pEeakiuii HOHHOTO OOMEHa, OIpenelieHHe Cpelbl PacTBOPOB C MOMOIIBIO
WHIMKATOPOB, M3yUeHUE BIUSHUS PA3INYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pPEaKIuu U
TOJIOYKEHNE XUMUIECKOTO PAaBHOBECHS.

Heopranuveckasi Xumusi.

[Tonoxenne HemerauioB B Ilepuoanueckon cucreMe XUMUYECKUX 3iieMeHToB [I.M.
MenzeneeBa W OCOOCHHOCTH CTPOCHHS WX aromoB. (Dusnueckue CBONCTBA HEMETAJUIOB.
AnnoTponus HEMETAUIOB (Ha IpUMEpPe KUCIOpoa, cepbl, hochopa u yriepoaa).

Bonopon. Ilonyuenue, ¢pusnyeckue M XMMUYECKUE CBOMCTBA: peakUUU C METAIAMH U
HEMeTaJUIaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ Mapuabl. TOMINBHBIEC 371€EMEHTHI.

lanmorensl. HaxoxaeHne B mpupojie, COCOOBI MONydeHUs, (U3MUECKUEe U XUMHYCCKHE
cBoiicTBa. ['asioreHoBOOpOIbl. BaxkHeHme KHUCIOPOACOACPIKAIINE COCIMHEHUS TajJOT€HOB.
JlaGopaTopHble ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOTy4YeHHsI rajioreHoB. [IpuMeHeHne rajioreHoB u
UX COCAUHEHUN.

Kucnopox, o3on. JlabopaTopHble M HPOMBIIIICHHbIE CHOCOOBI MOJYYEHHS KHCIOPOAA.
®dusznueckue MW XUMHYECKHE CBOWCTBA W MPUMEHEHHME Kuciopoga W o30Ha. OKcHUIBI U
NEPOKCUJIBI.

Cepa. HaxoxxneHwe B mpupoae, CIOCOOBI MONy4YeHUS, (U3HUECKHEe W XUMHUYECKUE
cBoiictBa. CepoBonopon, cyiabdunsl. Oxcun cepoi(I1V), okena cepri(VI). CepHucras u cepHas
KUCIOTBI M UX conr. OCOOCHHOCTH CBOMCTB CepHOM KHUCIOTHL. I[IpumeHeHue cepbl U €€
COECIUHEHUN.

A3zor. Haxoxnenue B Tpupojie, CmocoObl MOMy4deHHs, (PU3MYecKHe U XUMHYECKHE
cBoMcTBa. AMMUaK, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOThI U UX COJIH.
OcobeHHOCTH CBOMCTB a30THOM KHUCHOTHL. [IpuMeHeHHe a30Ta U ero COeAMHEHHU. A30THBIE
yaoOpeHusI.

®ochop. Haxoxxaenwe B mpupoje, crnocoObl MomyudeHUs, (U3NYECKHe U XUMHUYECKUE
cBoiictBa. QPochuasl u ¢ochpun. Oxcuabl docdopa, ¢ochopHas kuciaora U e€ COJIH.
[Mpumenenne pocdopa u ero coenuaenunii. PochopHsie y100peHus.

Yrnepon, HaxoxkaAeHHE B TMpupone. AJuloTpomHble Moauduxanuu. Du3ndeckue u
XMMHUYECKHE CBOMCTBAa MPOCTHIX BelIecTB, oOpa3oBaHHBIX yriepoaoMm. Okcupn yraepoma(ll),
okcun yraepona(IV), yrompHas kucnmora u e€ conu. AKTUBUPOBAaHHBIA yroib, aACOPOLMSL.
Oymiepensl, rpadeH, yriepogHble HAHOTpYOkW. IIpuMeHEHHWE TMPOCTHIX  BEIECTB,
00pa30BaHHbBIX YIIIEPOJOM, U €r0 COSAMHEHUN.

Kpemuuii. Haxoxnaenue B mpupope, crnocoObl ModydeHus, (pu3ndeckrue U XUMHYECKHE
cBoiictBa. Okcun kpemHusA(I1V), kpeMHUEBas KUCIOTa, CUIIMKAThl. [I[puMeHeHne KpeMHUS U €ro
coenuHeHuil. CTekI1o, ero rnojy4eHue, BUabl CTeKIa.

[Tooxenune meramwioB B [leprogndeckoit cucteMe XUMHUIECKUX JIeMEHTOB. OCOOEHHOCTH
CTPOEHHS 3JIEKTPOHHBIX 000JI0UeK aTOMOB MeTa/ioB. Ob1ue pu3ndeckue cBOWCTBA METAILIOB.
[Ipumenenne MetamioB B ObITY U TexHUKE. CIUTaBbl METAIJIOB.



DNEeKTPOXUMHUYECKUI psii  HampspkeHud MertayuioB. OOmme crmocoObl  MONydeHUst
METAJIJIOB: TUAPOMETAIUTYPIUs, TUPOMETAILIYPIHUs, eKTpomeTauyprus. Ilonarue o kopposuu
MeTaoB. CriocoObl 3aIUTHI OT KOPPO3HUH.

OO6mas xapaktepuctuka MeTaioB I[A-rpynmel [lepuoanueckoil cHUCTEMBl XHMHYECKHX
aneMeHTOB. Hatpuil u xanuii: nmomyyenue, Gpu3ndeckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE
IPOCTBIX BEIIECTB U UX COEIMHEHUM.

O6mas xapaktepuctuka MetamioB IIA-rpynnsl [leproguueckoil cucTeMbl XUMHYECKHX
9JeMEeHTOB. Maruuii ¥ KadblMii: ToidydeHue, ¢GU3NYECKUe U XUMHUYECKHEe CBOICTBa,
NpUMEHEHHE MPOCTHIX BEIIECTB U UX coeAnMHEHUH. JKECTKOCT BOABI M CLIOCOOBI €€ yCTpaHEeHHUSI.

AJNIOMHMHUH: TIOJTy4YeHUE, (U3MUECKHe M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTrO
BCIIECTBA M €ro coeAuHEHUH. AMQOTepHBIE CBOWCTBA OKCHIA W THUAPOKCHAA ATIOMHUHUA,
TUAPOKCOKOMILIEKCHI aJTFOMUHMUS.

OOmass xapakTepucTuka MeTauioB mnoOounbix moarpymm (b-rpymm) Ilepuogudeckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

duznyeckue U XMMUUYECKHUE CBOMCTBA Xpoma U ero coequHeHu. OKCUIbl U TUAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarel U ITUXPOMATHI, UX OKHUCIUTEIHHBIC CBOWCTBA.
[lony4yeHue u npuMeHeHue Xpoma.

®u3nueckue M XMMHYECKHE CBOMCTBA MapraHiia M €ro COeJUMHEHUH. Baxnenmue
coenunenus mapranua(ll), mapranua(IV), mapranna(VI1) u mapranua(VII). Ilepmanranar kanus,
€ro OKUCIIUTEIbHbIE CBOWCTBA.

Du3nyecKue 1 XUMUYECKUE CBOMCTBA JKeJe3a U €ro coequHeHn. OKCUbI, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonyuyenne u npuMeHeHUe *Keje3a U ero CIijIaBoB.

®u3nYeCKre U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonyuenne n npumeHenrne
MEOU U €€ COSIUHECHNH.

Hunk: momyueHue, Gpusnyeckue 1 XMMUYECKHe cBOiCcTBa. AM(pOTEpHbIE CBOWCTBA OKCHJIA
Y TUJPOKCH/A IIMHKA, TUAPOKCOKOMITIIEKCHI IMHKA. [[pMeHeHne NuHKa U €ro COeAMHEHU.

OKCrepUMEHTAJIbHbIE METOJbl H3Y4YEHHs] BEIIECTB M MX MPEBPALLEHUI: HU3y4eHue
00pasmoB HEMeTa/uIoB, TOpeHue cephl, (ocdopa, xenesa, MarHus B KHUCIOPOJE, W3yUEHHUE
KoJuleKuuu «MeTtamibpl W CIJIaBb», B3aUMOJEHCTBHUE ILIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METAJIJIOB ¢ BOAOM (BO3MOYXHO HCIOJIb30BAaHHE BUIEOMATEPHUAIIOB), B3aMMOAECHCTBUE LIMHKA U
JKeJle3a C pacTBOpPaMHU KHUCIIOT U I1eJI04Yeli, KaUeCTBEHHbIE PEaKIMM Ha HEOPTraHUYECKHE aHUOHBI,
KAaTHOH BOJIOPOJA M KaTHOHBI METAJJIOB, B3aUMOJECUCTBUE THMAPOKCHUIOB AJTIOMUHHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelieHne SKCIePUMEHTAIBHBIX 3aJa4 N0 TeMaM «l ajJoreHs,
«Cepa u e€ coenuHEHHD», «A30T U Gochop U UX COCTUHEHUSD», «MeTallIbl TIaBHBIX TOATPYII,
«Mertanibl TOOOYHBIX MOATPYIIID.

XuMHS U )KU3Hb.

Ponp xumun B obecreueHUN yCTOMYUBOTO Pa3BUTHS 4yesoBedyecTBa. [IoHATHE 0 Hay4YHBIX
MeTOoJax T[IO3HAaHWS M METOJOJIOTMM HAy4yHOro ucciefoBaHus. HayuHble OPUHIUIIBI
OpraHM3ali XUMUYECKOr0 MPOU3BOACTBA. [IpoMblIIeHHBIE CITOCOOB! MOJIYYEHUS Ba)KHEHIIINX
BElIeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMblineHHbIe
CHocoObI MOJTYYEHHsS] METANIOB M CIUIABOB. XUMHUYECKOE 3arps3HEHHE OKPYXKAloIIel cpelbl U
ero nocneacTBus. Poib xuMuun B o6ecriedeHn SHepreTuYeckoi 6e30MacHOCTH.

XuMusi M 370poBbe 4esloBeka. JlekapcTBeHHbIE cpencTBa. I[IpaBuia HCIIOIB30BaHUSA
JIEKapCTBEHHBIX MPENapaToB. Poiib XUMUK B pa3BUTUU MEIULUHBI.

XWMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb xuMuu B obecriedeHuu
NUILEBON OE30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpeictBa. beitoBas xumus. IlpaBunma GezomacHOTro
UCTIOJTb30BaHUS TIPETapaToB OBITOBOM XMMHUH B MIOBCEAHEBHON KH3HU.

XuUMHS B CTPOUTETHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XuMHus B ceNbCKOM X03siicTBe. OpraHnyecKkrue 1 MUHEpaIbHbIE YJOOPEHHUS.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPackKu, CTEKJIO, Kepamuka. MaTepuaibl
JUTSE DIIEKTPOHUKN. HaHOTEXHOIOTHH.

Pacuérnrie 3amaun.

Pacuétpl: mMacchl BemecTBa WM 00BbEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKIMU BEIIEeCTB, MacChl (00BbEMa, KOMMUYECTBA
BEIECTBA) IMPOJYKTOB PEAKIMH, €CITU OJHO M3 BEIIECTB WMEET NpPHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIM OJTHO W3 BEIIECTB JaHO B BUJIE PacTBOpa C
onpeAcs€HHON MacCOBOM J10Jel pacTBOPEHHOrO BEILIECTBA, MACCOBOM JIOIM M MOJISIPHOM
KOHIICHTPAIIMU BEIIeCTBA B PacTBOpPE, JOJHM BBIXOAA MPOAYKTa PEAKIUU OT TEOPETHUUYECKU
BO3MOYKHOTO.

MexnpeameTHbIE CBS3H.

Peanmu3zanust MeXNpeAMETHBIX CBSA3EH MPU M3yYEHUH OOIel U HEOPraHU4YEeCKOW XMMHU B
11 xmacce ocyuiecTBiIseTCs Yepe3 UCIMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHH,
TaK U IOHATUHN, IPUHATHIX B OTJEIBHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHHE, HAay4HBIH (DaKT, TUIOTE3a, TECOPHS,
3aKOH, aHajiu3, CHHTE3, KiIaccuduKaluus, T[epUOJUYHOCTh, HAONIOEHUE, U3MEpEeHHeE,
JKCIIEPUMEHT, MOJIeJIb, MOACIUPOBAHNE.

Oduzuka: marepusi, MUKPOMHUpP, MAKpPOMHUp, aTOM, DJEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOMBI, PAaTUOAKTUBHOCTh, MOJIEKYJIa, YHEPreTUYECKHN YpOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHME BEIEeCTBA, WJICANbHBIA Tra3, (U3NYECKUE BEIUYHUHbBI, EIUHUIIbI
U3MEpEHHsI, CKOPOCTh, DHEPTHs, Macca.

buonorus: kneTka, oOpraHu3M, OJKocucTema, Ouocdepa, MeTaboIM3M, MaKpo- H
MUKPOIJIEMEHTHI, OCJKH, JKHUPBI, YIJICBOJbI, HYKICHHOBBIC KHUCJIOTBHI, ()EPMEHTHI, TOPMOHBHI,
KPYTOBOPOT BELIECTB U MOTOK SHEPTUHU B IKOCHCTEMAX.

I'eorpadus: MuHepabl, TOpHBIE TOPOIbI, MTOJIE3HBIE HCKOMAeMbIe, TOTLIIUBO, PECYPCHI.

TexHoIOTHS: XUMHUYECKasl MPOMBIIIIIEHHOCTh, METAILTYPTHsl, CTPOUTEILHBIE MaTepHAIIbI,
CEJIbCKOXO3SUCTBEHHOE TPOW3BOJCTBO, THIINEBAasl IMPOMBIILICHHOCTh, (apMareBTHYeCKast
IPOMBIIIIEHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHX Ipenaparos, MIPOU3BOJICTBO
KOHCTPYKLIHMOHHBIX MaTE€PHAIIOB, SJIEKTPOHHAS TIPOMBIIUIEHHOCTh, HAHOTEXHOJOTHH.



3.JIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSI YUYEBHOI'O IIPEJIMETA
«XUMus

JIMYHOCTHBIE PE3YJIBTATHI

B cootBeTcTBUM € CHUCTEMHO-AESTEILHOCTHBIM IMOAXOAOM B CTPYKTYype JIHYHOCTHBIX
pEe3yNbTaTOB OCBOCHMS TNpeaMeTa «XHUMHs» Ha YpPOBHE CpeIHero ooOimero oOpa3oBaHUS
BBIJICTICHBI CJICYIOIINE COCTABIISIONINE: OCO3HAHUE O0YUYAIONTUMUCS POCCHICKON Tpa)TaHCKON
WJIEHTUYHOCTH, TOTOBHOCTH K CaMOPa3BHUTHIO, CAMOCTOSTEILHOCTH M CaMOOTPEEICHUIO;
HaJIUYUE MOTHUBAaUMM K  OOYy4YeHHMIO; TOTOBHOCTh M  CIOCOOHOCTh  OOYyYaromuxcs
PYKOBOJICTBOBATbCS TPUHSATHIMH B OOIIECTBE MpaBWJIAMU M HOPMaMH TOBEJICHUS; HaTU4He
MIPABOCO3HAHUS, SKOJOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUTH IIEJI U CTPOUTH KU3HCHHBIC
TUTaHEIL.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHsD OTPaKaloT cPOPMUPOBAHHOCTD
OTIbITa MTO3HABATEIHHON U MPAKTHUECKON NESTEIBHOCTH 00yYaIOIIUXCs B TIPOIECCE pean3alun
00pa3oBaTeNbHON JIEATEIBHOCTH.

JIMIHOCTHBIE PE3yJIbTAThl OCBOCHUS TpeaMeTa «XHMHS» OTPAKAIOT CPOPMUPOBAHHOCTD
OTIbITa MTO3HABATEIBHON U MPAKTHYECKOHN NESTEILHOCTH 00yYaloOIIUXCsl B IPOIECCe peann3alnun
00pa3oBaTeNbHON NEATEIBHOCTH, B TOM YUCIIE B YACTH:

1) rpamaaHCKOTr0 BOCIUTAHMS:

OCO3HAHUS 00YYaIONIMMICS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBAKCHHS K
3aKOHY U MPaBOMOPSAKY;

NPEJCTaBICHUS O COIUAIBHBIX HOpPMax M MpaBUIIaX MEXKIMYHOCTHBIX OTHOIICHHWH B
KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW ACSITEILHOCTH TIPU CO3JIaHUU YICOHBIX IMPOCKTOB,
pelIeHny yueOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, TIOTUKY U apTyMEHTBI IPYTHX
NIPU aHATHM3E Pa3INYHBIX BHIOB YUEOHOH EATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIUTAHNS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAcleUI0 OTE€YECTBEHHOMU
XUMHH;

YBOXCHHUSI K TPOLIECCY TBOPYECTBA B OOJIACTU TEOPUHM U MPAKTUYECKOTO MPUIOKCHHUS
XUMHH, OCO3HAHUS TOTO, YTO JAHHBIC HAYKH €CTh pPE3yJbTaT JUIUTCIBHBIX HAOIIOICHMIA,
KPOTOTJIUBBIX SKCTIEPUMEHTAIILHBIX TOUCKOB, TOCTOSTHHOTO TPpy/Ja YUEHBIX U MTPAKTHKOB;

UHTEpeca M TI03HABaTENbHBIX MOTHMBOB B TMOJYYEHUH M TMOCIEAYIOIIEM aHaIu3e
nH(OpPMAIIUY O MEePEIOBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XHMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallud, CBA3aHHBIE C XHUMUYECKUMHU SBICHUSMHU, U
MPUHAMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIIGHHBAaTh CBOE IOBEJCHHE WU MOCTYINKH CBOMX TOBApPHUIIEH C MO3MUIMIMA
HPAaBCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBHIA MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:



NOHMMAaHHUs LEHHOCTEeW 3I0pOoBOrO M Oe3omacHoro obOpasza >KU3HHU, HEO0OXOJUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUYECKOMY U TICUXUIECKOMY 3/I0POBBIO;

coOoIeHns TMpaBWJl OE30MacHOTO OOpaIIeHUs] C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HU, B TPYJOBOH JAEATEIBHOCTH;

MOHMMAaHUS [EHHOCTH TPAaBUJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyAIUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJEACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aTKOTOJIs,
HAapKOTUKOB, KYpEHUS);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIbCKOU JIEATEIbHOCTH,
0O0IIeCTBEHHO TTOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX JCATCIBHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 3aJad COLMaIbHOU
HANPAaBIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

UHTEpeca K MPAKTUICCKOMY H3YYCHHIO MPOQPECCHIl pa3IMYHOTO pPoja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBOXKEHUS K TPYY, JIIOJSAM TPyJa U Pe3ybTaTaM TPYI0BOM IEATCIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHAMBHUIYabHOW TpaeKTopuu oOpa3oBaHMUs,
Oynyieit npodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX ITUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) IK0JI0rM4eCKOro BOCIIMTAHUS:

9KOJIOTHYECKH 11e71ecO00pa3HOro OTHOIICHUSI K MPUPOAE KaK MCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMiIe;

MOHUMAaHUS TJ100aTBFHOTO XapaKTepa IKOJOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOIIECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATIBHOM CPEbI;

OCO3HaHHUS HEOOXOIMMOCTH HCIIONIH30BAHUS JOCTHKEHUI XUMHUH ISl PEIICHUS] BOTIPOCOB
palMOHATBHOTO MPUPOIOTIOIH30BAHNS;

AKTUBHOTO HETPUSATHS JEUCTBHM, MPUHOCIIINX Bpe OKPYKAIOIIeH NMPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE KOJOTHYECKHUE TOCIEACTBUS MPEITPUHUMAEMBIX
JIEWCTBUI U NPEIOTBPAILATh HX;

HaJIU4MsT Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYpbI, OIbITa
NEeSATETbHOCTH  JKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJICTBOBAThCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOSTH UACOIOrHH XeMohoouu;

7) 1eHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu U
00I1eCTBEHHOW MPAKTHUKH;

NMOHMMAaHHUS CHeIU(PUKA XUMUU KaK HayKd, OCO3HaHUS €€ ponu B (OPMUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBINUICHHS, CO3/IaHUHU IIEIOCTHOTO MPEACTABICHUS 00 OKPYKAroIeM
MHUpE KaK O €JUHCTBE MPHUPOJLI U YEJIOBEKa, B MO3HAHUMU TMPHUPOJHBIX 3aKOHOMEPHOCTEH M
perieHuu ITpodIeM COXpaHeHHUsT TPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B OCO0OM 3HAYMMOCTH XHMHH JJsi COBPEMEHHON IUBWIM3AIUU: B €€
TYMaHHCTUYECKON HANpaBIEHHOCTH M Ba)XKHOW POJIM B CO3/JaHUU HOBOM 0a3bl MaTepUANbHOM
KYJBTYPBI, B PEIICHUH IIO0ATBHBIX TPOOJIEM YCTOHYHBOTO PA3BUTHS YSIIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THUIICBOM M HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecrevYeHny YCIOBHM YCIEeUTHOTO TPyAa U SKOJIOTHUECKH KOMGOPTHOM KU3HU KaKJOTO YJIeHa
00111eCTBA;



€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMAaHUsl CYIIHOCTH METOAOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH HCIOJI30BATh MOJyYaeMble 3HAHUS IS
aHajan3a M OOBSICHEHHUs SBJICHWW OKPYXKAIOIMIETO MHUpa W TMPOUCXOAANINX B HEM H3MEHEHHH,
yMEHHsI JieJaTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIINXCS TaHHBIX
C LEJbIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOIh30BaTh XUMHUUYECKUE 3HAHUS JUUISl PEIICHUS TIPOoOieM
B PEATHHBIX )KU3HEHHBIX CUTYaIUSX;

MHTepeca K MO3HAHUIO, UCCIIEI0BATENbCKON eI TeIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHIO U caMoOOpa3oBaHUIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW MO XHMHUM B COOTBETCTBUU C >KHU3HEHHBIMU
MOTPEOHOCTSMH;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3nuyHbIX cdepax mnpodeccuoHambHON
JeSATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yiabTaTbl OCBOCHMS NPOTrPaMMbl [0 XMMHUU Ha YPOBHE CPEIHEro
o0m1ero o0pa3oBaHUs BKIIOYAIOT:

3HaYMMble 11 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAUCHUIUIMHAPHBIC
(MexripeIMeTHbIE) O0LIEHaAYYHbIE TOHATHS, OTPAXKAaIOIIHUE LEI0CTHOCTh HAyYHOM KapTUHBI MUpa
U crielu(puKy METO/I0B IIO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJIEHUE, MPOLECC, CUCTeMA, HAayuHbId (akT, NMPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpCallbHble ~ ydeOHble  JeHCTBHS  (TIO3HABaTEIbHBIE, KOMMYHHMKaTUBHbIE,
peryisTuBHbIE), obOecreyuBarouie (QopMUpoOBaHUE (YHKIMOHAIBHOW TPAaMOTHOCTH H
COLMAJIBHOW KOMIIETEHIIMH 00y4aroIInuXcs;

CIOCOOHOCTh ~ OOYYAlOLIMXCS  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWSA W YHUBEpCAJbHbIE y4yeOHbIE JCWUCTBUS B IO3HABATEIBHON U
COIMAJIbHOW MPAKTHUKE.

MertamnpeaMeTHble pe3ysIbTaThl OTPAKAIOT OBJIAZCHUE YHHUBEPCATbHBIMH YYEOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMMU.

[Mo3naBaTebHBIE YHHBEpPCAJbHbIE YUeOHbIE TelCTBUS

1) 6a30Bble JOrnYecKue AeHcTBUS:

CaMOCTOSITENNbHO (hOpMyIHpOBaTh U aKTyalU3UpPOBATh MNPOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPENIETIATh 1NN JeATeTbHOCTH, 3aJaBas MapameTpbl U KPUTEPUH WX JOCTHUKEHUS,
COOTHOCHUTB PE3YJIbTAThl ACATEIHHOCTH C IMTOCTABJICHHBIMH IICIISIMH;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPUEMBI JIOTUYECKOTO MBILUICHUS: BBIIACISTH
XapaKTCPHBIC TIPHU3HAKU HOHATHH H YCTaHaBJIMBAaTb HUX B3aUMOCBA3b, HUCIIOJIB30BaTh
COOTBCTCTBYIOIIMEC IMOHATHA JIA O6T)$ICH€HI/I$I OTACJIBHBIX q)aKTOB n SIBJ'IGHI/If/'I;

BBIOMPATh OCHOBAHUS U KPUTEPHUH I KITACCH(UKAIIMK BEIIECCTB M XUMHYCCKUX PEAKIIHA;

YCTaHABIMBATh IPUYUHHO-CIICJCTBEHHBIE CBA3U MEXIY N3YUaEeMbIMU SIBJICHUSIMU;

CTPOUTHL JIOTUYCCKUC PaACCYKACHUA (I/IHI[yKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHaJIOI‘I/II/I),
BBIABJIATE 3aKOHOMCPHOCTH W IIPOTHBOPECYHA B paCCMaTpUBACMBbIX ABJICHHUAX, q)OpMYJ'H/IPOBaTI)
BBIBOJIBI U 3aKJTFOUCHUS;



IMPUMCHATH B HPOUECCC MO3HAHUA HUCIIOJB3YCMbIC B XUMUHU CHMBOJIMYCCKUC (3H8.KOBBI€)
MOJIEJIH, TPE0OPa30BbIBATh MOJIEIbHBIE MPECTABICHUS — XUMUUECKHM 3HaK (CUMBOJ) AJIEMEHTA,
XuMHuueckass (opMyna, ypaBHEHHE XMMHMYECKON peakuud — TMpH pelIeHuH Yy4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3aJad, IPUMEHATHh Ha3BaHHbIE MOJENbHBIE MPEICTaBICHUS
JUTSL BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEIIECTB U XMMHUYECKUX PEAKIIUH.

2) 6a3oBbIe HUCCIeA0BaTENbCKUE e CTBUS:

BJIaACTh OCHOBAMHU METOJ0B HAYUYHOT'O MMO3HAHUS BCUIECTB U XUMHNYCCKUX peaKnHﬁ;

dbopMynupoBaTh LETM M 33JaYd  HUCCIIEJIOBAHMS, HCIOJIb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENIEHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaUe€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJIA (1)OpMI/IpOBaHI/I$I TUIIOTE3BI IO MPOBEPKE MPABHUIIBHOCTU BBICKA3bIBACMBIX Cy)KI[eHI/If/'I;

BJIaACTh HABBIKAMHU CaAMOCTOATCIIBHOTO IIJIAHUPOBAHWA W MTPOBCACHUA YUYCHHYCCKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJIOM IpPOIEcca, CaMOCTOATEIbHO
POTHO3UPOBATh €ro pe3ylnbTaT, (GopMyaupoBaTh OOOOIICHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIhTaTOB UCCIICIOBAHMS, COCTABIIATE 0OOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUUYECKOH HCCIeIOBATENbCKOW M MPOEKTHON JesTeNbHOCTH,
MPOSIBISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIIOMCKY METOAOB pEIIeHUs
IMMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOOOB IMO3HAHUS.

3) padora c undopmaumeii:

OPUEHTHPOBATHCS B PpA3NUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-IOMYJsIpHAs
auTepaTypa XHMHUYECKOTO COJAEpIKaHMs, CIpPaBOYHbe T™ocoOus, pecypcbl HMHTepHeTa),
aHaTM3UpPOBaTh HMH(POPMAIIMIO PA3IUYHBIX BHUIOB M (OPM MpENCTaBICHUS, KPUTHYECKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMIPOTUBOPEUHBOCTE;

(dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHbIE METOAbl MpPHU IOUCKE U OoTOOpe
uHbOpMaIuu, HEOOXOAUMOH JIJIs BBITIOJIHEHUS yUeOHBIX 3a/1a4 ONpeAeIEHHOTO TUTIA;

npuoOpeTaTh OMBIT UCHOJIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
PA3IMIHBIX ITIOMCKOBLIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAIBHYIO (hOpMY TpecTaBieHruss HHPOPMAIHH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCITIONIb30BaTh HAYYHBIM $3bIK B KAuyeCTBE CpEACTBAa TNpU paboTe € XUMHUYECKOH
UHpOpPMaLUE: MPUMEHSATh MEXKIpeIMETHbIe ((U3UYEeCKne M MaTeMaTHYeCKHe) 3HAKu U
CHUMBOJIBI, (hOopMyIIbI, a0OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATIAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHuBEpPCAJIbHBLIC y‘-leﬁHbIe aelcTBHUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMbI B XOJ€ TUANOra U/WiIN TUCKYCCHUH,
BBICKAa3bIBaTh UieH, GOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTENIBHO BBIITOJIHEHUS
IpeUIOKEHHON 3a1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yJbTaTOB IO3HABATEJIBHOM AEATEIBHOCTH, MOJIyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU  BBIIIOJIHEHUM XUMHUYECKOI'O
9KCHEPUMEHTa, IPAKTUYECKOH paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,



peanu3anuu y4eOHOTO MpOeKTa, M (OpMyJIMpOBaTH BBIBOJBI IO pe3yJbTaTaM MpPOBEIEHHBIX
UCCIJIEIOBAaHUM ITyTEM COTJIAaCOBAHMSI MO3ULIUHI B X0/€ 00CYX/I€HUS U OOMEHAa MHEHUSIMH.

PeryasiTuBHble yHHBepcaJibHbIe yUeOHbIE 1eliCTBUS:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYILECTBIIATH CBOX IO3HABATEIIbHYIO AEATEIBHOCTb,
omnpezenss e€ LeNU U 3aladd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeJlaraeéMblii alrOPUTM JIEHCTBUH NpU BBINOJHEHWH Y4eOHBIX M MCCIEIOBATENbCKHUX 3a/ad,
BbIOMpaTh Haubosee 3(PPEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YUETOM IOJIyUYeHHUs] HOBBIX 3HAHUN O
BELIECTBaX U XUMUYECKUX PEAKLUAX;

OCYILECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS MPOrpaMMbl IO XUMHU Ha yriIyOJEHHOM YpOBHE Ha
YPOBHE CpeIHEero oO0mero oOpa3oBaHMs BKIIOYAIOT CIEMU(pHUECKUe I y4eOHOro Mmpeamera
«X¥UMHS» HaydHbIE 3HAHUSA, YMEHHUS U CIOCOOBI JEUCTBUN MO OCBOCHUIO, MHTEPIpPETALUU U
peoOpa3oBaHUIO0 3HAHUM, BUJBI JESATEIBHOCTH MO MOJYyYEHHUIO HOBOTO 3HAHHS M MPUMEHEHHUIO
3HAHUNA B Pa3IMUHBIX YYEOHBIX CHUTYyalMsIX, a TAaKK€ B PEAIbHBIX JKU3HEHHBIX CHUTYaIUsX,
CBSA3aHHBIX C XUMHEH. B mporpamme mo XuMuu NpEeAMETHBIE PE3YJIbTaThbl MPEACTABICHBI 110
roJilaM U3y4eHHs.

11 KJIACC

[IpenmerHble pe3ynbrarhl OcBoeHUS Kypca «OOm@as W HeopraHuyeckas XUMHsS»
OTpaXKaroT:

c(OPMHPOBAHHOCTD MPECTABICHUN: O MAaTEpHUAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
U IIO3HABAEMOCTH SIBJICHUU IPUPOJIBI, O MECTE€ U 3HAYCHUM XMMHHM B CHUCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECIEYeHNH YCTOWYMBOTO Pa3BHUTHUS, B PEIICHUH MPOOJIEM DKOJOTHUECKOM,
SHEPreTUYeCKOM U NHUIIEeBOM O€30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JAaHUM HOBBIX
MaTepuajoB,  HOBBIX  MCTOYHHUKOB  SHEprMM, B  OOECHEYEHUH  PalMOHAIBLHOIO
IpUPOAONOIIB30BaHNUS, B POPMUPOBAHUN MUPOBO33PEHHUS U O0ILEH KYJIbTYphI YEJIOBEKa, a TAKXKE
9KOJIOTUYECKHA OOOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHON Cpee;

BJIAJCHUE CHCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKIKYAECT: OCHOBOIOJIATrArOIINe
HOHATHUS — XUMUYECKUI 3JIEMEHT, aToM, AP0 aToMa, U30TOIbI, JEKTPOHHAs 000J0YKa aToma,
s-, p-, d-aToMHBIe OpOMTaNM, OCHOBHOE M BO30YXKIAEHHOE COCTOSIHUA aTOMa, THOpHIM3aIUs
aTOMHBIX OpOWTajneil, MOH, MOJEKYJa, BaJE€HTHOCTb, AJIEKTPOOTPULIATEIBLHOCTb, CTEIECHb
OKHUCJICHUS, XHMHUYecKas CBs3b (KOBaJCHTHAas, WOHHAs, MeETa/lInyecKasi, BOJOPOAHAs),
KPUCTAJUIMYECKAs PEIIETKA, XUMUYECKass peakuus, pacTBOp, IJIEKTPOJIMTBI, HEJIEKTPOJIUTHI,
JJICKTPOJIUTUYECKAsT ~ JUCCOLMALMsA, CTENEeHb JUCCOLMALUU, BOJOPOIHBIM  IIOKa3aTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(PPEKT XMMUIECKON PEaKIHH, CKOPOCTh XUMHUYECKOU
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUHM M 3aKOHbI (TEOpPHSl AJIEKTPOIUTUYECKOU
aucconuanuy, nepuoaudeckuil 3akon [[.J. MenzeneeBa, 3aKOH COXpaHEHHUS MacChbl BELIECTB,
3aKOH COXPAHEHMs U NPEBPAILCHUs DHEPIHMM NP XUMHUYECKHX PEaKLUMsIX, 3aKOH IOCTOSHCTBA
COCTaBa BELIECTB, 3aKOH JIEHCTBYIOLIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XMMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE INOHMMAaHUS NPUYMHHOCTH U CHCTEMHOCTH
XMMHMYECKHUX SIBJICHUH; COBPEMCHHBIC NPEICTABICHHUA O CTPOCHMM BEIECTBA HA ATOMHOM,



MOHHO-MOJIEKYJISIPHOM M HaJMOJICKYJISIPHOM YPOBHSX; TMPEJACTaBICHUS O MEXaHU3Max
XUMUYECKUX PEAKIUN, TEPMOJMHAMUYECKMX W KHUHETHMUYECKHMX 3aKOHOMEPHOCTAX MX
MPOTEKaHUsA, O XHUMHYECKOM paBHOBECHH, pPAacTBOpax ©  JUCHEPCHBIX  CHCTEMax;
(hakTONOrMUECKHUEe CBEJIEHUSI O CBOMCTBAX, COCTaBe, MONyYEHUU U O€30MacHOM HCIOJIb30BaHUU
BXHEHIINX HEOPTraHWYECKUX BEIIECTB B OBITY W MPAKTHUECKON JEATETbHOCTH YelIOBEKa,
O0IINX HAYYHBIX MPUHIIUIIAX XUMUYIECKOTO TTPOU3BOJICTRA;

c(hOpMUPOBAHHOCTHh YMEHHIA: BBISBIIATH XapaKTePHbIE MPU3HAKN IMOHATHH, YCTaHABIIUBATH
UX B3aUMOCBSI3b, HCIIOJB30BAaTh COOTBETCTBYIOIIME MOHSATHUS MPU OMHUCAHMM HEOPTaHWYECKHUX
BEILECTB U UX MPEBPAILCHUI;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMUMHUYECKYI0 CHMBOJUKY JUISI COCTABIICHUS
dbopMyn BemeCTB W ypaBHEHUW XHUMHUYECKUX PEAKIUH, CUCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaIbHbIC Ha3BaHMS OTJEIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEENSITh BAJIEHTHOCTh U CTENEHb OKUCIICHUS XUMHYECKHIX
3JIEMEHTOB B COCAMHEHUSX, BHUJI XMUMHUYECKOW CBSI3U (KOBAJICHTHAs, MOHHAs, METAJLTMYECKas,
BOJIOPOJIHAS ), TUTT KPUCTAJUTHUYECKOW PEMIETKA KOHKPETHOTO BEIIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHMOCTb CBOMCTB BEIIECTB OT BHJA
XUMHYECKON CBSI3M U TUNA KPUCTAJUIMYECKOW PEmIETKH, OOMEHHBIM U JOHOPHO-aKIENTOPHBIN
MEXaHHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh yMEHUH: KJIACCU(UIMPOBATH: HEOPTraHWYECKHUE BEIIECTBA IO WX
COCTaBy, XMMHMUYECKHE PEaKLUUU IO PA3NIUYHBIM MPU3HAKAM (YUCIY U COCTaBy pearupyroniux
BEIIECTB, TEIJIOBOMY J(PQEKTy peakiuu, H3MEHEHUIO CTEleHEH OKHUCICHUS DJIEMEHTOB,
00paTHMOCTH, YYaCTHIO KaTalM3aTopa W JIPYTHE); CAMOCTOATEIHHO BBHIOMPATh OCHOBAaHUS W
KPUTEPHUH JIJIS KJIIACCU(PUKAIIMHA U3yUaeMbIX BEIICCTB M XUMHUECKUX PEAKIIHii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. U.
MenzgeneeBa U JIEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOLIYIO, OOBSCHUTENBHYIO U
NPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUI: XapaKTepPU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M HOHOB
XHMHYECKUX DJIEMEHTOB MepBOro—4eTBéproro mnepuoaoB Ilepuommueckoit cucremsr JI.M.
MeHeneeBa, UCNOJIb3Ysl MOHATUS «IHEPTETUUYECKHE YPOBHU», «IHEPreTUUYECKUE MOTYPOBHU,
«s-, p-, d-aromHBIE OpOUTANH», «OCHOBHOE M BO30YXIEHHOE JHEPreTUYECKUE COCTOSHUS
aToMay; OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHYECKHUX DJIEMEHTOB M HX
COeIMHEHM 1o nepuoaaM u rpynmnam [lepuoauueckoit cucrems Jl. 1. MeHnneneeBa, BaleHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX DJIEKTPOHHBIX 000JI0UEK;

c(OPMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBA BEHIECTB PA3IMYHBIX KJIACCOB, MOJTBEPXAATh CYIIECTBOBAHHUE T'€HETUYECKOM CBSI3U
MEXy HEOPraHUYECKMMU BELIECTBAMH C ITIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKHUX
peaxkiuu;

c(OpPMUPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKkIfil MOCPEACTBOM COCTABJICHUS SJEKTPOHHOTO OanaHca 3TUX pEeaklMid, peakiuii HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IMOJHBIX M COKPAIIEHHBIX HOHHBIX YypaBHEHUH; peakuui
TUAPONIN3a; PEaKIUil KOMILJIEKCOOOpa3oBaHusa (Ha MpUMEpPe THIPOKCOKOMIUIEKCOB ILIMHKA W
AITIOMUHHS);

c(hOpMUPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHYECKUX
peakiuuii ¢ y4€TOM MX DSHEPreTUYECKHUX XapaKTEPUCTHK, XapakTep H3MEHEHUS CKOpPOCTH
XMMHUYECKON PEeakiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKkKe XapaKTep CMEILEHUs
XUMHYECKOTO PABHOBECHUS I0J1 BIUSHUEM BHEIIHUX Bo3aelcTBui (mpuHiun Jle [laTtense);



c(OPMHPOBAHHOCTh YMEHHSI XapaKTepu30BaTh XMMUYECKHE PEAKLIMH, JeKallue B OCHOBE
IPOMBIIUIEHHOTO TOJIYYEHUs] CEpHOW KHUCJIOThl, amMMHakKa, oOllue Hay4Hble TPUHIUIIBI
XUMHYECKHX TPOU3BOJCTB; II€JIeCOO00Pa3HOCTh NPHUMEHEHHUSI HEOPraHWYECKHUX BEIIEeCTB B
HPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3p€HHsI COOTHOLIEHUS PUCK-TI0/Ib3a;

c(OpPMHPOBAHHOCTH BJIA/ICHHUS] CUCTEMON 3HAHUI O METOAAaX HAYYHOTO MO3HAHUS SIBICHUIN
OpUpoAbl — HAONMIOJCHHWE, W3MEpPEHHEe, MOJEIUPOBAaHUE, OJKCIEPUMEHT (peajbHbIi U
MBICJIEHHBIH), HCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHSTh 3TH 3HAHUS NpU
SKCHEPUMEHTAIbHOM HCCIEA0BAaHUM BEIIECTB M JJI OOBSCHEHHUS XUMHUYECKUX SIBICHHH,
MMEIOUINX MECTO B IIPUPOJIE, IPAKTUUECKOH IEATEIBHOCTH YEI0BEKA U B IOBCEAHEBHON KU3HU;

c(OPMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSA3h XUMHUYECKUX 3HAHUI C MOHATUSIMH U
MIPE/ICTABICHUSIMU  JIPYTUX €CTECTBEHHO-HAY4YHBIX MpEAMETOB g 0ojee OCO3HAaHHOIO
NOHUMAaHMS MaTepUAIbHOIO €INHCTBA MUDA;

c(OPMHPOBAHHOCTh YMEHUS IPOBOJUTH PACUYEThI: C UCIIOIB30BAaHUEM MOHATHH «MaccoBast
JIOJIs1 BEUIECTBA B PACTBOPE» M «MOJIIPHAsi KOHIICHTPALIMSY; MACChl BEIIECTBAa WM 00bEMa Tasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00BEMY OJHOTO U3 YyYacCTBYIOLIUX B peakluu
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peakluy; 3HaYeHUs BOJOPOJHOIO MOKa3aTellsi paCTBOPOB KUCIOT
U IIeNoYell C M3BECTHOM CTEMEHbIO JUCCOLMALUHU; Macchl (00bEMa, KOMUYECTBA BEIECTBA)
IPOAYKTA peaKluy, €CJIU OJHO U3 MCXOJHBIX BELIECTB JIaHO B BUJE PacTBOpa C OINpPENEIEHHON
MaccoBOM J10Jiel pacTBOPEHHOrO BeELIECTBA WM JAaHO B H30BITKE (MMEET NpPHUMECH); J0JIU
BBIXOJ1a MPOJYKTA PEaKLUU; 0ObEMHBIX OTHOILIEHUI ra3oB.;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENIBHO IUIAHUPOBATh U MPOBOJUTH XUMHUECKUI
AKCIEPUMEHT (IIPOBEJICHUE PEAKLIUII HOHHOI'O OOMEHA, MOATBEPKACHHE KaYECTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONpPEACIECHUE CPE/ibl PACTBOPOB BEIIECTB C ITOMOIIBI0 HHIUKATOPOB,
U3yueHHE BIUSAHMUA pPa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOH peakluH, pelIeHHe
9KCHEPUMEHTAIbHBIX 33734 1Mo TeMaM «Metauiby U «HeMmetamas») ¢ coOmoleHHeM TpaBuil
Oe3omacHOro OOpaleHus C BEIeCTBAMU U JTaOOpaTOPHBIM 000pyI0BaHUEM, (OPMYIHPOBATH
LeNb HWCCIENOBaHUs, MpPEACTaBIATh B pPA3IUYHOW (opMe pe3ysabTaThl HKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTb;

c(OPMHPOBAHHOCTh YMEHUI: cOOMI0AATh NMpaBUIa MOJIb30BAHUSA XMMUYECKON MOCYI0N U
71a00paTOpHBIM 000PYAOBaHUEM, OOpAIlIEHHs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHSIMH
[0 BBIMOJHEHUIO J1a0OPAaTOPHBIX XUMHYECKHX OIBITOB, AKOJIOIMYECKU 1I€JIeCO00pa3HOro
NOBEJICHU B OBITY M TPYJOBOH JEATENBbHOCTH B LEISIX COXPAaHEHUS CBOErO 370POBbS,
OKpY’Kalolled NpUPOAHON cpelnbl M JIOCTHKEHUs €€ YCTOMYMBOIO pPAa3BUTHUSA, OCO3HABATH
OMACHOCTh TOKCHYECKOTO AECMCTBHSI HAa JKUBBIE OPraHM3Mbl ONPEIEIEHHBIX HEOPTraHMYECKHX
BEILIECTB, MOHMMAas cMbIca nokaszatrens [TJIK;

C(OPMHUPOBAHHOCTE YMEHMH: OCYLIECTBIATh I€JICHANPABIECHHBIH IMOMCK XMMHUYECKOH
UHQOPMALIMU B PaA3IMYHBIX MUCTOYHUKAX (HaydyHas W ydyeOHO-Hay4dHas JUTEpaTypa, CpeicTBa
MaccoBoil umHGpopmauuu, VHTepHET W Ipyrue), KPUTUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
UHPOPMaLIKIO, TIepepadaTbIBaTh €€ W UCIOIBb30BaTh B COOTBETCTBUH C ITOCTABICHHON y4eOHOU
3aJa4eil.

4. TEMATHYECKOE IINTAHUPOBAHHUE

€ YKa3aHHeM KOJIMYecTBAa aKaJeMHYeCKUX YacoB, 0TBOJAMMbIX HA OCBOeHHE KaKI0il TeMbl
Y4eOHOro npeaMera, yae0HOro Kypca, yae0Horo MoayJjisi U BO3MOKHOCTb MCIO0JIb30BAHUS
110 ITOH TeMe 3JIeKTPOHHBIX (I POBBIX) 00pPa30BaTEJbHBIX PECYPCOB, ABJIAIOMIUXCS
yueOHO-MeToan4eckumu martepuasamu 10 kiaace (102 yaca



11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undgposBbie)
pa3aejioB U TeM Kontpoabnbie | IlpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMmsblI padoTsI padoThI
pecypchl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
CrpoeHue aToMa.
Ilepronnueckuii
1.1 i’?: O;IOHI/I'-IeCKaH 9 brbmiorexa LIOK
' proA https://m.edsoo.ru/2dd5724
CUCTEMa XMMHYECKHX
snemenTtoB 1. 1.
MenneneeBa
C .
1.2 1\;411)(;)1“6:01/166 zgiema 11 1 bubmorexa HOK
' P https://m.edsoo.ru/2dd5724
BEIIECTB
13 XUMHUECKUe 19 1 3 bubnmoreka [JOK
' peakiuu https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 39
Pa3nea 2. Heopranmyeckasi XuMust
but6mmoreka [IOK
2.1 H 31 1 3
eMeTALIE https://m.edsoo.ru/2dd57124
bubnuorexa [JOK
2.2 M 23 1 2
CraIH https://m.edsoo.ru/2dd5724
Uroro no pazaeny 54

Pa3gea 3. XuMus M :Ku3HbL



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

MeTtoabl mo3HaHud B

but6mmoreka [JOK

31 XHMIH. XUMIS i ? https://m.edsoo.ru/2dd57124
KH3HD
Hroro no paszneny 9
OBIIEE KOJIMYECTBO 102

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/2dd57f24

IHOYPOYHOE IINTAHUPOBAHME 11 KJIACC

KoanyecTBO 4acoB

Ne Tema ypoka Konrpoa | Ilpakrtu Jlara Jlata DJIeKTPOHHBIEe HH(POBbIE
n/n Bceero bHBIE YecKHe o0pa3oBaTe/ibHbIE PeCypChl
IVIaH dakr
padoThI padoTsI
) Atom. CocTaB aTOMHBIX SIIED. | 04.09 bu6muoreka [IOK
Xumuueckuit anemeHT. M30Tomsl ' https://m.edsoo.ru/59c112ee
) CtpoeHue 2IeKTPOHHBIX 000J0UeK 1 07.09 bubmuorexka [JOK
aTOMOB, KBAHTOBBIE YHCJIa ' https://m.edsoo.ru/b4d9fffa
3 Kinaccudukanmst xumuaeckux | 08.09 bubmuorexa [JOK
AJIEMEHTOB (S-, p-, d-, f-3eMeHThI) ) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 371€KTpOHOB 110 | 11.09 bu6mmoreka [IOK
ATOMHBIM OpPOHTAIISIM ' https://m.edsoo.ru/f5750fe
6)
5| eouonononemons conommonn | 1 14.09 bbmorer LLOK
R ’ https://m.edso0o0.ru/8149¢846
BO30Y>KIEHHOM COCTOSTHUU
DneKTpOHHBIE KOHPUTYpaIUU bubmuotexa [JOK
6 1 15.09
HOHOB. DJIEKTPOOTPHUIIATEIHHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
IT
7 Jﬁﬁi?ﬁ:ﬁiﬁfﬁiﬁ} u | 18.09 bubnmorexa LOK
o . ’ https://m.edsoo.ru/16957¢01
Memnpeneena, CBsI3b C COBPEMEHHOU
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHX JJIEMEHTOB H
bub OK
8 00pa3zyeMbIX UMH MPOCTHIX U 1 21.09 nomrotexa 11

CJIOKHBIX BCIICCTB 110 I'pyIIIIaM U
nepuoaam

https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

Cucrematusauus U 0000IIeHnE

bu6mmoreka [IOK

9 22.09
3HAHHUH 1O TeMe https://m.edsoo.ru/8fad2942
Bunnl XuMHu4ecKou CBSI3H.
M 0
10 Koi);:iiﬁzlﬁocilf]sging oTHas 25.09 bubnmorexa LHOK
- SOROPOA ’ https://m.edsoo.ru/5a8072af
CBs3b. MEXMOJICKYJIIPHBIC
B3aUMOJEHCTBUA
BaneHTHOCTh U BaJICHTHBIC
1 BO3MOXHOCTH aTOMOB. CBSI3b 78,09 bu6mmorexa [IOK
AJIEKTPOHHOU CTPYKTYPHI MOJIEKYJT ' https://m.edsoo.ru/3d2ca093
C X TEOMETPUYCCKUM CTPOCHHEM
IT
o | s e oo | | Biowaiok
A ' ' https://m.edsoo.ru/8c66b12a
HOMEHKJIATypa
BemecTBa MoneKynIsspHOTO U
HEMOJIEKYJISIPHOTO CTpOeHMs. THIib bubmmorexa [IOK
13 02.10
KPUCTANTHIECKUX PEIIECTOK U https://m.edsoo.ru/e167635b
CBOICTBA BEILIECTB
I1 .
TaBJICHU JUTOUTHBIX .
el A https://m.edsoo.ru/da2¢70e4
pacTBopax
HcTuHHBIE PacTBOPHI:
HACBIICHHBIC U HEHACHIIIICHHEBIE, bubmuoreka [JOK
15 06.10
pPacTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
CrocoObl BRIpaOKCHHS bubmuorexa [JOK
16 09.10
KOHIICHTpAIlUH PacTBOPOB https://m.edsoo.ru/328e653a
17 Pemenne 3a1a4 ¢ MCOIB30BaHUEM 12.10 bu6mmorexa [IOK



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a

HOHATHH ""MaccoBas I0JIA
pacTBOpEHHOTO BellecTra',
"MoJiipHas KOHIIEHTpanus"

https://m.edsoo.ru/785e0ab4

Kinaccudukanust 1 HOMeHKIaTypa

bu6mmorexa [IOK

18 HEOPTraHUYECKUX BEIIECTB 13.10 https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus u 0000IICHIE 16.10 bubmuoreka [JOK
3HAHHUH 110 TeMe https://m.edsoo.ru/8d2c6a3a
KontponbHas paboTa mo teMam
"Ctpoenue atoma. [lepuognueckuii
3aKoH u [leproauyeckas cucrema
20 XI/IMI/I‘-IGCKI/II)O( BHiMCHTOB 1. N. 19.10 bromiorexa OK
https://m.edsoo.ru/70a60aa4
Menpaeneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue
BemecTB"
Knaccudukanus XuMruuecKux
peakiuil B HEOPraHU4eCKON U
OpraHMYEeCKON XUMHUH. 3aKOH
21 chpaHeHHs[ MacChl BEIIECTB; 3aKOH 20.10 bubnmorexa LOK
’ https://m.edsoo.ru/6335¢dd2
COXPAHCHUS W TIPEBPAIICHHS
SHEPTUH NTPU XUMHUIECKUX
peaKIusIx
TennoBbie 3 PEKTh XUMHUECKUX
22 peaKIuii. Te(f)(laongquCKHe 23.10 bubnmorexa LOK
https://m.edsoo.ru/d1db86da
YpaBHCHHS
BrruncieHus mo ypaBHEHHSIM
23 XUMHYECKUX peal}cllrl)nﬁ u 06.11 bubmorexa [TOK
https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKHM YPABHCHHUSIM
24 CKopocTh XMMHUYECKOH peakuuu, e€ 09.11



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

3aBHCHMOCTH OT Pa3JIMIHBIX
(dakTopoB. Karanus u
KaTaJIn3aTophI

I'omoreHnnsie u TeTCPOTrCHHLIC

25 10.11
peakuu
[TpakTuueckas padora Ne 1 mo Teme

26 "]EI;II/ISIHI/IC pasnEqHHx (baxTopoB Ha 13.11 bubanorexa HOK

. " https://m.edsoo.ru/lfacaldl
CKOPOCTh XUMHUYECKOU PEAKITUN

27 OObpaTtumbie U HEOOpaTUMBIE 16.11 bubnmnoreka [JOK
peakuuu. XMMHUYECKOE PABHOBECUE https://m.eds00.ru/30952f9b
[IpakTuueckas pabora Ne 2 o Teme

)3 "Bnustaue pa3nudHbIX GakTOpoB HA 1711 bubmuorexa [JOK
MOJIOKEHUE XUMHYECKOTO https://m.edsoo.ru/3bf34el17
paBHOBecHs"

DICKTPOIUTHYECKAS JUCCOITHUAITHS.
29 Cnnbzle U cinabbie 3JI1[eKTp(I)lJm:LI. 20.11 bubmioreia LOK
https://m.edsoo.ru/5t766bdf
Crenens auccoluanuu
HNonHoe npousBeneHue BObI.

30 Cpena BOJHBIX pacTBOPOB. 2311 bubnuorexa [JOK
Bogoponusrii mokasaresns (pH) https://m.edso0.ru/3966ca89
pacTtBopa
I'maponu3s comeit. Peakiuu,

31 npgfexammne B paCTBEpax 24.11 Brbmiorexa LIOK

https://m.edsoo.ru/09d5a9%bd
JJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 1o Teme
32 ")I()I/IMI/IIIGCKI/IG ;)eaKLII/II/I B 27.11 bubmorexa HOK
| https://m.edsoo.ru/2e3daeb0
pacTBOpax JEKTPOJIUTOB
33 OkucIuTenbHO- 30.11 bubnmnorexa [JOK



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0

BOCCTAHOBUTCIILHEBIC peaKHHH.
Bakueiiime oKUCIUTEIN U
BOCCTAaHOBUTEIH

https://m.eds00.ru/56226060

MeTo/ 371IeKTPOHHOTO (3JIEKTOHHO-

bu6mmorexa [IOK

34 HMOHHOTO) OanaHca 01.12 https://m.edsoo.ru/fb691387
35 DNEeKTPOoIN3 PACTBOPOB U 04.12 bu6nuoreka [JOK
pacriaBoB BEIIECTB https://m.edso00.ru/93fb97d2
bu6nmoreka [IOK
36 Pemenue 3aga4 pa3nuyHbIX TUTIOB 07.12 hitps://m.cdsoo.r/5a859d16
bu6mmoreka [IOK
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB 08.12 hitps://m.edsoo.ru/5afa265d
38 SHT;I:IT izﬂiiﬁﬁﬁﬁﬁﬁiiiﬁe 11.12 Bubmmorera HOK
" https://m.edsoo.ru/c161eb85
peakiumn
39 KonTponbhas pabota mo teme 14.12 bubnuoreka [JOK
"XuMuyeckue peakiun" https://m.edsoo.ru/a8a0a930
ITonoxxeHnrne HEMETAIIOB B
[Tepuonuueckoit cucreme
40 XUMHYECKHUX 31eMeHTOB /JI. 1. 1512 bubmmorexka [JOK
MenneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOeHHUs ux aTromoB. Ouznueckue
CBOMCTBA HEMETAILJIOB
AJITOTpOIIHS HEMETaJIoB (Ha
41 anMege KHCJIOpOJa CepLI( 18.12 Bubmmorexa HOK
’ ’ https://m.edsoo.ru/ef92¢91c
docdopa u yraepona)
Bonopon: nonydenue, pusznueckue bubmuoreka [JOK
42 . 21.12
1 XUMUYECKHe cBoWcTBa. [ uapu bl https://m.edsoo.ru/0aa8f613
43 ["anoreHsl: HAXOX/JECHHUE B IPUPOJIE, 22.12 bu6mmorexa [IOK



https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613

CHOCOOBI MOTy4YeHUs, (PU3nUecKue
1 XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/4e223795

l"anorenoBonopoasl. Baxuerimme

44 KHCJIOPOJCOACPKAIINE COCTMHEHUS 25.12 bubnmorexa LOK
POACOACPAIL a ' https://m.eds0o.ru/6b3255e6
raJJor€HOB
JlaGopaTopHbIC U TIPOMBIIIIJICHHBIC
45 CIIOCOOBI TTOTYYEHHSI TATIOTCHOB. 18,12 bubmmoreka [JOK
[TpuMeHeHHe TaJOreHOB U UX ' https://m.edsoo.ru/6971aca4
COeIMHEHHH
I1 04,
LICHU [IEPUMEHTAIIBHBIX .
"p | https://m.edsoo.ru/8b26fecd
3aja4 no teMe "["anoreHsl
Kucnopon: naboparopHsie 1
" npOMHmneH(I;LIe CITIOCOOBI . BuGmiorexa LIOK
[MOJIYYEHUs, PU3HYECKUE U .
OTYHCHIL, B3 . eeie https://m.edsoo.ru/c8abc36a
XHUMHYECcKHe cBoiicTBa. O30H.
IIpuMeHeHne Kucnopoa u 030Ha
bubmuorexka [JOK
48 OKCHILI 1 MEpOKCH/Lp! 12.01 https://m.edsoo.ru/5¢8816a0
bu6mmoreka [IOK
49 Pemenue 3aga4 pa3nuyHbIX TUIIOB 15.01 https://m.edsoo.r/2b6d8b4b
o | e
II bl TTOJTyYEHHUS, (GU3NIECKHU .
y 7 https://m.edsoo.ru/46afael6
U XUMHUYECKHE CBOICTBA
bu6nuoreka [JOK
51 C 19.01
CPOBOOPO, CYTb(pH el https://m.eds00.ru/7¢875999
5 Kucnoponconepxariue 201 bu6nmoreka [JOK

COCAUHCHUS CCPHI. OcoOeHHOCTH

https://m.edsoo.ru/8cfa2548



https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548

CBOWCTB CEPHOM KHCIOTHI

[TpakTuyeckas padora Ne 5.
Pemenne sxcniepuMeHTAIBHBIX

bu6mmoreka [IOK

>3 3anau o teme "Cepa u eé 25.01 https://m.edsoo.ru/0atb05e4
coequHeHHS"
A3OT: HaX0XJIeHHE B IPUPOJIE,
54 CrIocoObI MOTy4YeHUs, pr3uveckue 26.01 bubmmoreka [JOK
U XUMHYECKHE CBOICTBA. AMMUAK, ' https://m.edsoo.ru/badd2255
HUTPHIBI
Kucnoponconepxariue
55 COGILI/II—IIDGI-)III/DI iSETa.HgCOGGHHOCTH 29.01 bromiorexa OK
. . https://m.edsoo.ru/e2965afe
CBOMCTB a30THOM KHCJIOTBI
56 [Ipumenenue azora u ero 01.02 bubmuoreka [JOK
COeIMHEHMI. A30THBIE yI00peHus https://m.edsoo.ru/129f5059
docdop: HaxXOXKIEHHUE B PUPOJIE,
57 CIocoObI MOTyYeHUs, PU3NIECKHe 02.02 bubmuoreka [JOK
1 XUMHUYeCcKre cBorcTBa. Dochuan https://m.edsoo.ru/9a6b43ec
u hochun
Oxcunasl docdopa,
58 q)ocq)i[)pc(}))neg)mgmne KHUCJIOTEHL. 05.02 bubnmorexa LIOK
B https://m.edsoo.ru/c7a2d429
Comu dochopHO KHCIOTHI
IIpumenenue docdopa u ero
59 copeIu/IHeHHﬁ. g;oc((il))ofmme 08.02 bubmioreia LIOK
https://m.edsoo.ru/a218070a
ynoOpeHus
[TpakTuueckas padota Ne 6.
60 Pemrenne skcrniepruMeHTAIBHBIX 09.02 bubnnorexa [JOK

3aga4 1o Teme "A3oT u pocdop u
HUX coenuHeHus"

https://m.edsoo.ru/8175ac3f
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VYriepoa: HaX0XACHUE B IPUPOJE,
AJUTOTPOITHBIE MOTU(PUKAIINH;

bubmmorexa [IOK

01 (hU3UYECKHEe U XUMHUYECKHE 12.02 https://m.edsoo.ru/1eb1919e
CBOICTBa, MPUMEHEHUE
Oxcup yriepoaa(ll), oxcu
62 yrnepzcl)z}[]a(l\?) 21yr(OJI)f,Ha;I Kflcnom u 15.02 bubmioreia LOK
. ’ https://m.edsoo.ru/dba58adf
e€ conu
bu6mmoreka [IOK
63 Pemrenue 3amay pa3nuvHbIX TUIIOB 16.02 https:/m.edsoo rw/6029b609
Kpemuwuii: HaX0XACHUE B IPUPOJIC,
64 crl:oco6bl HOHy‘-IC})III/IH (bumzefmfe 19.02 Bubmmorexa HOK
o https://m.edsoo.ru/143558ab
1 XMMUYECKHE CBOKCTBA
65 Oxkcun kpemausa(IV), kpemaneBas 26.02 bubmuoreka [JOK
KHCIIOTa, CUIIUKATHI https://m.edsoo.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €T0 bubanorexa [JOK
66 coequaennii. CTEKIIO0, eTo 01.03. https://m.edsoo.ru/393cdac0
MOJTyYeHUE, BUBI CTEKIIA https://m.edsoo.ru/5823cetb
bub6mmoreka [IOK
67 Pemenue 3amay pa3auvHbIX TUIIOB 02.03 https:/m.edsoo rw/b624£801
68 Cucremaru3anus u 0000IICHIE 05.03 bubmuoreka [JOK
3HaHui o Teme "Hemerasmbr" https://m.edsoo.ru/6e864db5
69 KoHntponbhas paboTa mo teme 09.03 bubmmorexa [JOK
"HemeTammsr" https://m.edsoo.ru/d0484c¢76
AHanu3 pe3yapTaToOB KOHTPOJIbHOMN bubnnorexa [JOK
70 12.03
paboTHI, KOPPEKITHS OMNOOK https://m.edsoo.ru/2b7¢9510
ITonoxxeHnre MeTaJlJIOB B
71 [lepuoanueckoii cucreme 15.03 Bubmiorexa LIOK

XHUMHUYCCKUX 3JICMCHTOB.

https://m.eds00.ru/9839¢c16¢
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Oco0eHHOCTH CTPOEHUS
ANIEKTPOHHBIX 000J0YEK aTOMOB

METaJJIOB
OO6mue Gpu3nUecKre CBOMCTBA
72 Me:;nnoq;. [IpumeHnenne MeTanaoB 16.03 bubnmorexa LHOK
https://m.edsoo.ru/51dac9d3
B OBITY U TEXHHUKE
7 CmnaBsl MetasuioB. Kopposust 19.03 bubmmoreka [JOK
METaJIOB https://m.edsoo.ru/42b872e3
bubmuoreka [JOK
74 Pemenue 3agau pa3nuyHbeIX TUIIOB 22.03 hitps:/m.cdsoo rw/e3de37b6
DNEKTPOXUMHUYECKHM PS5
75 Hanpg(eHnﬁ MGT&J‘IJ‘IOE. lé)6ume 23.03 bubmioreia OK
https://m.edsoo.ru/94eb377a
CIIOCOOBI MOJTYYCHHSI METAIIJIOB
OO01mmas XxapakTeprucTHKa METAJIOB
[A-rpynne! [lepunoauueckoit
CHCTEMbI XUMHYCCKHX JIEMECHTOB.
76 Harpwuit n xanuii: nonyyenue 26.03 bubmiorexa LOK
’ https://m.edsoo.ru/e12¢26b3
(hU3UYECKHEe U XUMHUYECKHE
CBOCTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCAUHEHUN
OO6m1as XxapakTeprucTUKa METAIIOB
[TA-rpynms [Teproanueckoi
CHUCTEMbI XUMHUYECKHX YJIEMEHTOB.
77 Marnuii u KanplUuid: MOTy4YeHue 05.04 bubmorexa HOK
’ https://m.edsoo.ru/7¢3e49c0
¢busnvecKkre 1 XUMHYECKHE
CBOWCTBA, MPUMEHEHUE TIPOCTHIX
BEIIECTB U UX COCAUHECHUN
78 JKECTKOCTH BOJIBI M CIIOCOOBI €€ 06.04 bubmuoreka [JOK



https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
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yCTpaHEHUS https://m.edsoo.ru/c74bfae9
ATIOMUHUI: OIYYCHU
79 (bH:Is(P)IquKHe I/I(;I/I};/II:‘-IG(?I’(I/IC 09.04 Bubmmorexa HOK
. https://m.edsoo.ru/0e79b266
CBOMCTBA, TPUMEHEHNE
AmMdoTepHbIe CBOWCTBA OKCUIA U
20 TUAPOKCH/IA ATFOMUHHS, 12.04 bu6nuoreka [JOK
THJIPOKCOKOMIUIEKCHI aTFOMUHHUSA, https://m.edsoo.ru/5d12d318
WX IPUMEHCHHE
81 Pemenue 3aga4 pa3auyHbIX TUTIOB 13.04
[IpakTuueckas pabora Ne 7.
20 Pemrenne skcnepuMeHTAIBHBIX 16.04 bubanorexa [HOK
3a1a4 1o TeMe "MeTtasuisl TJIaBHBIX https://m.edsoo.ru/27a4af43
noarpymm"
OO01mmas XxapakTeprucTHKa METAJIOB
23 no6ounbIx noarpynn (b-rpymm) 19.04 bubanorexa [JOK
[lepuonnueckoii cucTeMsl https://m.edsoo.ru/610d7431
XUMHUYECKHUX DJIEMEHTOB
DOU3NYEeCKUEe U XUMUUECKHUE
84 CBOMCTBA XpOMa U €ro COeANHEHUH, 20.04 bubmuoreia LIOK
https://m.edso0.ru/9911bef3
WX PUMECHCHHE
Baxneiine coefuHeHUS
85 Maprasiia. HepMEHraHaT KaJIusl, ero 23.04 bubmiorexa LIOK
N https://m.eds00.ru/039d69¢8
OKHCIIUTEIIbHBIC CBOMCTBA
dusznyeckre 1 XUMHICCKUE
26 CBOICTBA keJe3a U €T0 26.04 bubmuoreka [JOK
coequHenuit. [Tomydenue n https://m.edsoo.ru/1b7f8741
MIPUMEHEHHUE CIIJIAaBOB XkKeje3a
87 du3znyeckrue 1 XUMHUYECKHUE 27.04 bu6nuoreka [JOK



https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741

CBOICTBA MEIU B €€ COCTUHCHHUH,
WX TIPUMECHEHHUE

https://m.edsoo.ru/2bc0f954

du3nyecKkue U XUuMHUECKHUE
CBOICTBA IIMHKA M €0 COCOUHCHHIA,

bu6mmorexa [IOK

88 UX PUMCHEHHE. 30.04 https://m.edsoo.ru/blf2beal
I'MapOKCOKOMIUIEKCHI IMHKA
[TpakTuyeckas padora Ne 8.

29 Pemenne skciepuMeHTAIBHBIX 04.05 bubnnorexa [JOK
3aja4 1o reme "Mertasuibl https://m.edsoo.ru/abe352ea
oOOYHBIX oArpynm"

bubnuoreka [JOK

90 Perrenue 3aiay pa3nuyHbIX TUIIOB 07.05 hitps:/m.cdsoo r/a8b83d83
O600611eHne 1 cucTeMaTH3aus

91 I/I3y‘leIIJ-IIHOFO Marepuasa 1o THeMe 11.05 bubmmorexa HOK

https://m.edsoo.ru/e91{e975

"Meramnbt"

9 Kontponbnas paboTa mo teme 14.05 bubmuoreka [JOK
"Mertanst" https://m.edsoo.ru/83f63eal

93 AHanu3 pe3yJabTaTOB KOHTPOJIbHON 17.05 bubnnorexa [JOK
paboTHI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/9ebff2{d
Ponp xumun B obecrieueHNH

94 YCTOMYHBOIO pa3BUTHUSA 18.05 bubmumoreka [LIOK
yenoBeyecTBa. [IoHATHE O HAYYHBIX https://m.edso0.ru/080fe1f0
METOax MCCIIEIOBAHNUS BEIIECTB
HayuHble NpUHIINIIBI OpraHU3aIIH

95 XMMHUYECKOT0 MPOU3BOICTBA. 21.05 bubmmoreka [IOK
[TpoMbIneHHbIe CTIOCOOBI https://m.edsoo.ru/2e45a44f
MIOJTyYeHHSI B)KHEHIIINX BEIIECTB

96 XHUMHUYECKOE 3arpsi3HEHUE 24.05 bu6nuoreka [IOK



https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
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https://m.edsoo.ru/080fe1f0
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OKpY>KarollIeu Cpelbl U €ro
MOCIIEACTBUS

https://m.edsoo0.ru/9f11bf51

97 XUMHS U 30pPOBBE YETIOBEKA. | 75.05 bubnnorexa [JOK
JlexapcTBeHHbIE CpECTBA https://m.edsoo.ru/a6552721
Xumus nuiy. Pojap Xumuu B
98 o6ecnequI;IlI/I MUIIEBOM 1 28.05 bubmiorexa OK
https://m.edsoo.ru/1{7b5bd2
0€30I1aCHOCTH
99 Kocmernueckue u mapdromepHbie 1 bubmuorexa [JOK
cpenctBa. beiToBas XxuMus https://m.edsoo.ru/da42d5a9
XuMHS B CTPOUTEIIBCTBE.
100 BamHeﬁmM: CTPOUTEIIBHBIE U 1 Bubmiorexa LIOK
https://m.edso0.1ru/61e69003
KOHCTPYKIIMOHHBIE MaTePHUAITbI
XuMus B CEIbCKOM XO3SICTRE.
101 Opranuyeckre 1 MUHEPAJIbHbIE 1 Bubmiorexa LIOK
https://m.edsoo.ru/fd39587d
yaoOpeHust
102 Cucremaru3zanus u 0000IICHIE | bubmuoreka [JOK
3HAHHUH 10 TeMe https://m.eds00.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

IMPOBEPAEMBIE HA EI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJIBLHOM NPOT'PAMMBI CPEJTHET' O
OBLIETI'O OBPA3OBAHUA

Kox
NPoBePSIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CpeHEro 001ero
o0pa3zoBaHus

1

Brnanenue cucremMoil XMMUYECKUX 3HAHHUH, KOTOpask BKIIOYAET:

1.1

OCHOBOIIOJIATAIOIME MOHATUS (XUMHYECKHI AJIEMEHT, aTOM, W30TOIIbI,
AJIEKTPOHHAsI 000JI0YKa aToma, S-, p-, d-3JIEKTPOHHBIE OPOUTAIIN AaTOMOB,
OCHOBHOE M BO30YXXAEHHOE COCTOSIHME€ aToMa, HWOH, MOJEKya,
BAJICHTHOCTb, 3NIEKTPOOTPULIATENILHOCTb, CTEINEHb OKHCIICHHUS,
XUMHUYECKasi CBsI3b (OG- W T-CBS3b, KpPAaTHbIE CBSI3U), THOpUAM3AIMS
aTOMHBIX oOpOuTaneil, KpHCTAIIMYecKas pemeTKa, MOJb, MOJSApHAs
Macca, MOJSpHBIA 00BEM, MOJNSpHAs KOHIIEHTpPALUs, pPacTBOPHI
(MCTUHHBIE, IUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOAHBIH
cKeneT, (yHKIUOHAJbHAs TpyIa, pajuKall, U30MEephl, CTPYKTypHas
dopmyna, um3zomepus  (CTpyKTypHas, TeoMmeTpuueckas  (umc-,
TPAHCU30MEPHsI), TOMOJIOTHYECKUH psil, TOMOJIOTH, YIJIE€BOIOPOIHI,
KHCJIOPOA- U a30TCOAEpXAlllue COEJUHEHUs, OMONOIHMYEeCKH aKTHUBHbBIE
BellecTBa (yIieBOo/bl, KUPbI, OEIKK), MOHOMED, TOJUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COCTUHEHUS, KPEKUHT, pUGOPMHHT, THITHI
XMUMUYECKUX peakiuil (OKUCIMTEIbHO-BOCCTAHOBUTEIbHbBIE, 3K30- U
HHJIOTEPMHUUYECKHE, PEAKLIUU MOHHOIO OOMEHa, TOMO- U T'€TepOreHHbIE,
oOpaTuMble U HEOOpaTUMbIE), PACTBOP, DJIEKTPOIUTHI, HEIJIEKTPOIUTHI,
ANIEKTPOJINTUYECKAs] AUCCOLUALMS, CTENEHb JNCCOLMALNN, OKUCIUTED,
BOCCTAaHOBUTENb, JJIEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakuuu,

XHUMHUYECKOE PaBHOBECHE)

1.2

TEOpPUU M 3aKOHBI (TEOpHS XUMHUYECKOTO CTPOCHHSI OPTaHMYECKUX
BemectB A.M. byTiepoBa, Teopusi 3JIEKTPOIUTUYECKON ITUCCOLMALINH,
Ilepuoanueckuii 3axkon .M. MenneneeBa, 3aKkOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SA3BIK XHMHH, MHUPOBO33PEHUYECKUE
3HAHUS, JIeXkKAIIUe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBICHUH, COBpPEMEHHBIE TPEJCTABICHUS O CTPOECHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

MNpCaACTaBJICHUA 0 MEXaHHU3Max XUMHUYECKUX peaKuHﬁ,
TCPMOANHAMHWYCCKUX u KHHCTHYCCKHX 3aKOHOMCPHOCTAX ux

MMPOTCKAHUA, O XUMUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX




1.4

(aKTOJIOTUYECKHE CBEICHUS O CBOMCTBAaX, COCTAaBE, NOJYYCHHH U
0€30MacHOM  HWCIOJB30BAaHWM  BAXKHEHIIMX  HEOPraHUYECKHX |
OpraHMYECKUX BEHIECTB B OBITY W MPAKTUYECKOW JIEATEITHHOCTH

YECJI0BCKa

1.5

oOIIMe Hay4HbIC MPHUHIUIBI XUMHUYECKOTO MPOU3BOJICTBA (HA MpPUMEpe
MPOM3BOJICTBA CEPHON KHUCIOTHI, aMMHaKa, METaHOJa, IMepepadboTKU

He(TH)

ChopmupoBaHHOCTH YMEHHIA BBISBIIATH:

2.1

XapaKTCPHBIC MMPU3HAKH u B3aMOCB3b HU3YYCHHBIX HOHfITI/II\/’I,
NPUMCHATH COOTBETCTBYIOIIUC IIOHATHA IIpU OIHMCAHUMU CTPOCHUSA U

CBOICTB HCOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBSI3b XHMMHYECKHUX 3HAHMH C MOHATHSIMH HU MNpEACTaBJICHUAMU
Apyrux npeamMeToB IJIA 0ojiee OCO3HAHHOIO IMOHMMAHMUSA U OOBSICHEHUS

CYHIHOCTH MAaTCpHUAJIbHOI0 CIUHCTBA MHpa

ChopmHrpoBaHHOCTH YMEHHUS UCIIOJIB30BATh:

3.1

HaMMCHOBaHUsA XHMHYCCKHX COGI[I/IHCHI/Iﬁ MCKIAYHAPOOAHOro COro3a
TCOpCTH‘IeCKOﬁ n npmcnazmoﬁ XMMHUU W TpUBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCANIUXCA K HN3YUYCHHBIM KJIaCCaM OpPraHUYCCKUX MU

HCOPraHUYCCKUX COCJIMHECHU I

3.2

XUMHUYECKYI0 CHMBOJIHMKY JJIsSi COCTaBJICEHUs (POPMYT HEOPraHMYECKUX
BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKeJNETHbIX) (OpMYJI OpraHUUECKUX BEIIECTB

CdopMUpOBaHHOCTH YMEHHUS KIACCU(DUITMPOBATH:

4.1

HCOPraHUW4YCCKUC BEHICCTBA, CaMOCTOATCIIBHO BI>I6I/IpaTI> OCHOBaHHs U

KPUTEPHH JUTS KITACCU(PUKAIIN U3yJaeMbIX XUMUYECKIX 00BEKTOB

4.2

OpPraHn4cCKruC BCOICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHHA U

KPUTEPHU JUTs KITACCU(PUKAIIMN U3yYaeMbIX XUMUYECKIX 00BEKTOB

4.3

M0 Pa3IMYHBIM TPH3HAKaM (YUCIY W COCTaBY PEArHPYIONIMX BEIECTB,
TeroBoMy 3(PQEKTy peakiuy, W3MEHEHHIO CTETeHeH OKUCICHUS

3JICMCHTOB, O6paTI/IMOCTI/I peakuuu, y49aCTruro KaTam/BaTopa)

CdhopmupoBaHHOCTH YMEHUSI XapaKTePU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30Y)XIEHHOM COCTOSSHUHM) H HWOHOB
XUMHUYECKHX 351eMeHTOB |1 — 4 nepuonoB [lepuoanueckoi cucrtems J[. M.
MenzeneeBa U UX BaJEHTHBIE BO3MOXHOCTH, UCIIOJIb3YS MOHATHSA S-, p-,

d—3J'ICKTpOHHBIe Op6I/ITaJ'II/I, OHEPICTUYICCKUEC YPOBHU

CdhopmupoBaHHOCTE YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH W3MEHECHHUS

CBOMCTB XMMHMYECKHX JJIEMEHTOB H o6pa3yeML1X MU COE€OUHEHHH IIO0




IIEpUOJIaM U IPyIIIaM

ChopMHupoBaHHOCTE yMEHMSI COCTAaBJISITH YpaBHEHHS XHUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKm/Iﬁ MMOCPEACTBOM COCTABJICHUA

AIIEKTPOHHOTO OajaHca 3TUX PeaKIui

7.2

YpPaBHEHUs pEaKUMil pa3IM4YHbIX THIIOB; IIOJHBIE M COKpAIlEHHbIE
YpaBHEHHUs peaklUii HOHHOIO OOMEHa, yUNUThIBas YCIOBUSL, IPU KOTOPBIX

9THU pCaKMu UAYT OO0 KOHIa

7.3

peaknMii THIPOJIM3a, PEeaKIUuid KOMIUIEKcooOpa3oBaHMs (Ha NpUMepe

T'HAPOKCOKOMIIIICKCOB LIMHKA U aJ'IIOMI/IHI/ISI)

CdhopmupoBaHHOCTH YMEHHUS MTOATBEPHKIATh:

8.1

Ha KOHKPETHBIX IIPUMEPAX XapakTep 3aBUCUMOCTH PEAKLHOHHOMN
CHIOCOOHOCTH OPraHMYECKUX COEIMHEHMH OT KpaTHOCTM M TUIa
KOBAJICHTHOM CBSI3M (G- U T-CBSA3M), B3aUMHOIO BJIMSHUS @TOMOB U IPyII
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT OCOOCHHOCTEH pean3aluyl pa3InyHbIX

MCXAaHU3MOB ITPOTCKAHUS peaKL{HfI

8.2

XapaKTCPHBIC XHUMHUYCCKUC CBOICTBa BEIIECTB COOTBCTCTBYIOIIMMU

OKCIICPUMCHTAMM U 3aIIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_lI/Iﬁ

ChopmupoBaHHOCT, YMEHHUSI XapaKTEpHU30BaTh COCTAB U BaKHEHUIIIHE
CBOMCTBa BEILECTB, MPUHALICKAINMX K ONPEACIEHHBIM KjaccaM U
rpyIaM COeIUMHEHHM (ITPOCThIE BEMIECTBA, OKCHJIBI, TUAPOKCHIBI, COJIH;
YTIEBOAOPOIBI, TPOCTHIC 3(DUPBI, CIUPTHI, (PEHOIBI, aATbACTUIBI, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CIOXHBIE A(UPHI, KUPBI, YTIEBOJBI, AMHHBI,

AMUHOKHCIIOTHI, OCIIKH)

10

ChopmupoBaHHOCT, YMEHHS MPOBOAMTH PACUETHI MO XUMHUYECKUM
dbopMmysaM W YpaBHCHHSIM XHMHYECKHUX PEAKIMi C HCIOJIb30BAHHEM

(u3NYECKUX BETNYMH:

10.1

Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOJIYKTa PEAKIMH, €CIU OJIHO
M3 UCXOJHBIX BEMIECTB JIaHO B BUJIE PACTBOPA C ONPEIEIEHHON MAaCCOBOU

JI0JIel pacTBOPEHHOTO BEIIECTBA WIIH JJAHO B M30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BEMHOM JI0JIH, BBIXO1a MIPOJYKTA PEAKLIUU

10.3

TEIUIOBOIO YPdeKTa peakui

10.4

00BEMHBIX OTHOIIIEHHH Ira30B

10.5

10 HaXOXXIACHHIO XHUMHYSCKOM (bOpMYJ'IBI BCIICCTBA

11

Bnanenue cucteMoil 3HaHM O METOJaX HAy4YHOI'O MO3HAHUS SBJICHUU

MpupoAbl, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HAYKAaX U YMCHUC IIPUMCHATDH




OTW 3HAaHHA IIPU SKCICPUMCHTAJIBHOM MCCICIOBAHHMU BCIICCTB WU IJIA
O00BACHEHHS XHUMHYECKUX HBHGHHﬁ, HMCIOUX MCECTO B IIPUPOIC,

HpaKTquCKOﬁ JIESTEIbHOCTH YEJI0OBEKA U B MOBCEIHEBHOM KU3HU

12

ChopMUpOBaHHOCTh yMEHHUSI TPUMEHATh (UCIONB30BATh) 3HAHUS O
COCTaBE€ M CBOWCTBaX BEIIECTB JUISI HKCIEPUMEHTATbHON MPOBEPKHU
TUIIOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAaHUS XHUMHUYECKUX
peakuMidi W TMPOTHO3HPOBAHUS BO3MOXKHOCTEH MX OCYIIECTBIICHUS;
CUCTEMHBbIC XMMUYECKHE 3HAHUS IS OOBSCHEHUS M IMPOTHO3UPOBAHUS
SBIICHU, MMEIOLINX €CTECTBEHHOHAYUYHYIO MPHUPOIY; S TMPHUHATHUS

IPaMOTHBIX pPEIIEHU MPOOJIeM B CUTYalUsX, CBSI3aHHBIX C XUMUEH

13

CdhopMHPOBaHHOCTh YMEHHS IUIAHUPOBATh M MPOBOAMUTH XUMHYECKHIA
OKCIIEPUMEHT (TIOJIydeHHE W M3YYCHHE CBOWCTB HEOPTaHUYECKUX U
OpPraHMYEeCKHX BEINECTB, KAYCCTBEHHBIC pEAKIMU  YIJIIEBOIOPOIOB
Pa3IUYHBIX KJIACCOB M KHCIOPOJCOACPKAIIUX OPraHMYECKUX BEIECTB,
pelleHHe  OKCIEPUMEHTAJBHBIX  3aJad [0  PAaCIIO3HABAHUIO
HEOPraHUYECKUX M OPraHUYECKHX BEIIECTB) C COOJIOJACHHEM IIPaBHII
Oe3omacHOro  oOpamieHuss C  BEIIeCTBAMH U JaOOpaTOPHBIM
obopyznoBanuem; (GopMyIHPOBaTh LEIU HCCIICAOBAHUS; MPEIICTABIATE B
paziau4HOW (opMe pe3ysbTaThl JKCIEPUMEHTa, AaHAIU3HPOBATh U

OLCHUBATb UX NOCTOBCPHOCTH

14

ChopMupOBaHHOCTh YMEHHSI OCYLIECTBIISTH LIEIECHANPABICHHBIN MOHCK
XMUMHUYECKON MH(OpMAINY B pa3IMYHBIX UICTOYHHUKAX (Hay4Has U yueOHO-
Hay4Has JIUTepaTypa, CpeACTBa MacCOBOU HH(popMaIuu, cetb IHTepHeT 1
Ipyrue), KpPUTUYECKH aHaTU3UpOBaTh XHUMHUYECKYI0 HWH(OpMAIIUIO,
nepepadaTbiBaTh €€ U HCIOJBb30BaTh B COOTBETCTBUU C IIOCTABJICHHOM

yueOHOM 3a1aueit

15

ChopmMupoBaHHOCTH yMEHHSI  MPOTHO3MPOBATh, AHAIM3UPOBATH U
OIICHWBaTh HMH(MOPMAIMIO C TMO3UIHMKA DKOJOTHYECKOW Oe30MmacHOCTH
MOCTIC/ICTBUI OBITOBOM M TPOM3BOJICTBEHHON JESITEIHHOCTH YEIOBEKa,
CBS3aHHOW C TmepepaboTKoN BelecTB; CHOPMUPOBAHHOCTh YMEHUI
OCO3HAaBaTh  OMACHOCTh  BO3JCWUCTBUA  HA  JKUBBIE  OPraHU3MBbI
OHpel[eJIéHHBIX BCIICCTB, IIOHMMAas CMBICII II10Ka3aTcid Hpeﬂeanoﬁ
JOMyCTUMOM KOHIIEHTpAIlMM, W TOACHATh Ha TpUMEpax CIoCcOObI
YMEHBIICHHS U MPEIOTBPAIICHUS X BPEIHOIO BO3ACHUCTBUS HA OPraHU3M

YCJIOBCKa




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'I I10

XM

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/ILI€CKI/Ie OCHOBBI XMMHH

1.1

Crpoenue BemectBa. CoBpeMeHHass MOJielb CTpoeHUs aTtoMa. PacmpexneneHue
AJIEKTPOHOB 10 DJHEPreTHYecKUM ypoBHAM. Kiaccudukanus XuMHYECKHX
areMeHTOB. OCOOCHHOCTH CTPOCHHUSI SHEPTeTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
sreMeHTOB). OCHOBHOE U BO30YXAEHHOE COCTOSHHSI aTOMOB. OJIEKTPOHHAS

KoH(uUrypaius aroma. BalieHTHbIE 2IEKTPOHBI

1.2

Ilepuonnueckas cucremMa xumudeckux dnemeHTtoB .M. Menneneesa.
Ousnyeckuit cmbicn [lepuoanueckoro 3akona .M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB D3JIEMEHTOB W HX COCIWHEHUH I10
nepuoiaM M TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTHIX

BC€HIICCTB, BOAOPOAHBIX COG,I[I/IHGHPlﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIIOB

1.3

BaneHTHOCTD. 9J'IeKTpOOTpI/ILIaTeJ'IBHOCTL. CTeneHb OKHUCIICHUSA

1.4

Buabl xumudeckoil cBA3M (KOBaJEHTHAsl, MOHHAs, METAJUNINYECKAsl, BOJIOPOIHAs)
1 MEXaHU3MBI €€ 00pa3oBaHus. MeXMOJIEKYIsIpHbIE B3auMoeicTBIA. BemecTra
MOJICKYJISIPHOTO M HEMOJICKYJSIPHOTO CTpO€HHUsA. THMBl KPUCTALNTHYECKHUX

peméToK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIIA KPUCTAJUIMUECKON pEeIETKI

1.5

XuMuueckas peakuus. Knaccudukanms XUMHUYECKUX peakuui B

HEOPraHMYECKON U OpraHN4eCKOl XMMHUU. 3aKOH COXPAHEHUs MacChl BELLIECTB

1.6

CKopocTb peaknuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (JaKTOPOB

1.7

TennoBble 3¢ (HeKThl XMMUYECKUX peakiuil. TepMoxuMuyeckre ypaBHEHHS

1.8

O6paTI/IMBIe pcaKkuu. XHUMHYECKOe paBHOBECHUC. (I)aKTopBI, BIMAKOIIKE Ha

cocTosiHue XxuMudeckoro papHoBecus. [Tpunnun Jle [llatense

1.9

9JICKTpOHI/ITI/I‘lCCKaSI JUucconuanus. CunbHbIC U cla0bIe SJICKTPOJINUTHI. Cpez[a
BOAHBIX pacTBOPOB BEIICCTB: KHUCIIAA, HeﬁTpaana}I, meJa0o4Hast. CreneHb

auccomuanuu. Peakmmuy MOHHOTO 0OMEHa

1.10

I'unppomus coneit. Monnoe npoussenenue Boabl. Bomopoausiii mokaszarens (pH)

pacTBopa

CrniocoObl BBIpaKEHHs KOHLIEHTPALUU PaCTBOPOB: MAcCOBast J0JIsl pACTBOPEHHOTO
BELIECTBA, MOJIApHAas KOHLEHTpauus. HachllleHHble U HEHaChILECHHbIE

pacTBOPLI, paCTBOPUMOCTE. KpI/ICTaJ'IJ'IOF HUApPaThl

1.12

OKHCIUTEITHEHO-BOCCTAHOBUTEILHBIC pCaknuunu. HOBGI[GHI/IG BCIICCTB B Cpclaax C

Pa3HbIM 3HAYCHHUEM pH MeTtoabl QJICKTPOHHOI'O OanaHca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACILJIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMHUH

2.1

Knaccudukarus HeopraHnyeckux coeqnHenuil. HoMeHknaTypa HeopraHu4eckux

BCIICCTB

2.2

XUMHUYECKHE CBOWCTBA BAXHEHUIIUX METAUIOB (HATpUM, Kaiuui, KaJbLIHM,
MarHuii, aJIOMHHHNA, IIUHK, XPOM, JKeJIe30, MeAb) U HX coequHeHwil. OOuiue

CITOCOOBI IMOJIy4YCHHA MCTAJIJIOB

23

XUMUYECKHE CBOMCTBA BAKHEHIINX HEMETaIOB (TaJlOTCHOB, CEphl, a30Ta,
dbochopa, yriepoma W KpEeMHHA) U HX  COeAUMHEHUH  (OKCHIOB,

KHCJIOPOJICO/IEPKALLUX KUCIIOT, BOAOPOIHBIX COSIMHEHU)

24

I'erermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IPUHAAJICIKAIINX K pa3JINIHbIM

Ki1accaM

2.5

#H#Par### nentudukanus Heoprannueckux coeuHeHui. KauecTBeHHbIe

pCaKkuu Ha HCOPTraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPraHNUYECKON XUMHUU

3.1

OCHOBHbBIE TIOJIOXKEHHMSI TEOPUM XUMHUUYECKOIO CTPOEHMSI OpPraHMYECKHX
coequHeHnii A.M. bytiepoBa. YrinepoaHbslii CKEIET OPraHU4EeCKOW MOJIEKYJIBI.
KpaTHOCTP XMMHUYECKON CBS3U. S- U P-CBS3U. sp3-, sp2-, Sp-TUOpUAM3AIIN
opOuTaneil aToMOB yriiepo/ia. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTtpoeHus Mosekyi. ['omonoru. I'omonoruyeckuii psaa. Mzomepus u uzomepsl

3.2

[lonstne o  ¢yskumoHampHOW  rpynme.  OpueHTanmoHHBIE () EKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kinaccuukanuum oOpraHMYecKux BemiecTB. Homenkiatypa
OpPraHUYECKUX COCIUHEHUN (CUCTEMAaTH4eCKas) W TPUBUAIbHBIE Ha3BaHUS

BayKHEHIITHX Hpe,I[CTaBPITeJIeﬁ KJIaCCOB OPraHNM4YCCKHX BCIICCTB

3.4

CBoOOMHOpAAMKANBHBIE M HOHHBIM MeXaHU3Mbl peakuuu. [loHsTHE O

Hykiaeoduie u snekrpoduie. [Ipapmio Mapkosuukosa. [IpaBuiio 3aiiiieBa

3.5

Ankanbpl. XMMHYECKHE CBOMCTBA aJKaHOB: TaJIOTEHHPOBAHUE, NETUIPUPOBAHHE,
TEPMUYECKOE pPa3JIOKCHHE, KPEKWHT, u3oMepu3arus, ropenue. Ilomyuenue
ankanoB. [luknoankanel. Crnenuduka CBOWCTB IUKIOATKAHOB C MAaJIbIM

pasMEpoOM LUKIIA. Peakiiun MPUCOCAUHCHUA U paIUKAJIBHOI'O 3aMCIICHUA

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pPEaKLUU NPUCOEAUHEHUs (TajloreHUupoBaHUE,
TMJIPUPOBAaHUE, T'MJIPOrajJOreHUpPOBAaHUE, T'MJIpaTalysl), TOPEHUs,, OKUCIECHUS U
nonuMepuzanuu. [IpomblnieHHble W Ja00paTOpHBIE CIOCOOBI  MOJMyUYEHUs

AJIKCHOB

3.7

AJkagueHbl. XHMHUYECKHE CBOWCTBA AJKAJUEHOB: PEAKIMU IPUCOCTUHECHUS

(ruapupoBaHue, TaJOr€HUPOBAHUE), TOpeHUs W noiaumepusauuu. llomyuenue




AJIKaAUCHOB

3.8

Ankuabl. XUMHUYECKHE CBOMCTBA: PEAKIIMU MPUCOSTUHEHHUs (TaJOTeHUpPOBAHUE,
TUJIPUPOBAHUE, TUApATAlus, THIPOraJOreHUPOBAHUE) KaK CIOCO0 MOyYeHUs
MIOJIMMEPOB M JPYIUX IIOJIE3HBIX INPOAYKTOB. Peakiuu 3amemenus. I'openue
alleThieHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO MJIaMEHH JAJIsi CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHCHI/Ie allCTHJICHA

3.9

Apenbl. XuMHuUecKHE CBOIlCTBa Oe€H3051a: peakiuu  SJIEKTPOGUIHLHOTO
3aMelIeHus, NpUcOoeIuHEeHus (TUApUpPOBaHME, TalloreHupoBaHue). Peakuus
ropeansi. OCOOCHHOCTH XWMHUYECKHUX CBOWCTB Toiryona. [lomydeHwe OeH3oua.
Oco0OeHHOCTH XHMHUYECKUX CBOHCTB ctupona. [lomumepuszaius cTHpoIa.

Cnioco0n1 MMOJIYYCHUS U IPUMCHCHHUEC aPpOMATUUCCKUX YITICBOOAOPOI0B

3.10

Couptel.  IlpenenbHble  OJHOATOMHBIE  CHUPTHI. XHUMHUYECKHE CBOMICTBA:
B3aUMOJICHICTBME €  HaTpUeM Kak CIOCOO  YCTaHOBJIEHUS  HaJIWYMs
THJIPOKCOTPYNIBI, €  TajOreHOBOAOPOJAaMH  KaK  CHOCO0  MOJyuyeHus
pacTBOpUTEIIEH, BHYTPU- U MEXMOJIEKYJIIpHAst AeruapaTalys. Peakius ropeHust.
[Tonmyuyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bI, TUApATalys STUIICHA.
OTUIEHITIMKOIb U TIMUEPUH KaK IPEICTaBUTENN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu € HaTpUEM, THIPOKCHIIOM

HaTpus, 6pomom). [Tonyuenne peHoma

3.12

Anpreruapl. XUMHUYECKHE CBOMCTBA TMPEICITBHBIX albJETHI0B: THAPHUPOBAHUE;
KAueCTBEHHBIC PEAKIMM HAa KapOOHWIBHYIO TPYMIy (peakius «CepeOpsHOTO
3epkana», B3aumoeiicteue ¢ ruapokcugom menu (II). Tlomyyenue npeaenbHbIX
aNbJCTUIOB: OKHUCJICHUE CIHPTOB, THUIpaTalusl areTWieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobeHHOCTH PCaKu OKHUCIICHHA all€TOHA

3.13

KapOoHoBBIE KHCIIOTBI. XWMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[TonmydyeHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHUCIICHHE
AJIKaHOB, AJKEHOB, MEPBUYHBIX CIUPTOB, aJIbJAETUIOB. Bpiciine mpenenbHbIE U

HeTpeAeIbHbIe KApOOHOBBIE KHCIIOTHI

3.14

Cnoxsble »pupsl u kupbl. CrocoObl MOJYYEHHS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakiuu sTepuduxanuu. IlpuMeHeHue ClOXHBIX 3(PUPOB B
NUIIEBOH M Tap(IOMEpPHON HPOMBIIIICHHOCTU. JKUpPBI Kak CIOXHBIE 3(PHUPHI
IJUIEPUHA M BBICIIMX KapOOHOBBIX KHUCIOT. XHMMHUYECKHE CBOWCTBA JKHMPOB:
TMIpUPOBaHUE, OKUCJIeHUe. [MIponu3, WiIM OMBUIEHHE, JKUPOB Kak CIOCO0
IIPOMBIIIJIEHHOTO TMOJIYYeHHs COJEeM BBICIIMX KapOOHOBBIX KHCIOT. MbUId Kak

COJIM BbICHINX Kap60HOBbIX KHCIIOT

3.15

XWMHUYECKHUE CBOMCTBA IVIFOKO3Bl: pEaKIUMUM C Y4YaCTUEM CHHUPTOBBIX U




aJIbJIETUJIHOM TPYII U MOJIOYHOKHCIOe OpoxkeHue. IIpuMeHeHue TOKO3bI, €€
3HAYECHUE B KU3HEAEATEIILHOCTU OpraHu3Ma. Jlucaxapuasl: caxapos3a, MajabTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIUBAIOIIME Aucaxapuiabl. [maposuns
nucaxapuaoB. [lonucaxapunapl: kpaxmain, TaukoreH. CTpoeHHe MaKpOMOJIEKYI
KpaxMmayia, TJIMKOT€Ha W [eJUTiono3bl. du3nyeckue CBOWCTBA KpaxMana H
[EJUTI0JIO3bl. XMUMHUYECKHE CBOMCTBA KpaxMmania: THAPOJHN3, KaueCTBEHHAS
peakius ¢ Moa0M. XHMHUYECKHE CBOMCTBA LEJIHOJIO3bl: THAPOJIN3, MOTy4YEeHUE
a¢upoB 1etoo3bl.  [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHUYE€CKHUE OCHOBAHUS: PEAKIMU C BOJOM, KUCIOTaAMHU,
peakuus TOpeHHs. AHWIUH KakK TMPEACTaBUTENIb apPOMATHUYECKUX aMUHOB.
XUMHUYECKUE CBOWMCTBA AHWIMHA: B3aUMOJICHCTBHE C KHUCIOTaMH, OpOMHOI
BOJOM, okucieHue. I[lomyuyeHue aMHUHOB aJKWIMPOBAaHMEM aMMHMaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIEBOAOPOI0B

3.17

AMUHOKUCHOTHI U OeiKu. AMHUHOKHCIOTHI Kak aM(OTepHble OpraHMYecKHe
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyomiue Oeaku. XHUMHYECKHE
CBOMCTBa OEJIKOB: THAPOJIN3, JCHATYypalusi, KaueCTBEHHbIC (I[BETHBIC) pEaKIMU

Ha OeKu

3.18

CtpoeHue ©u CTPyKTypa MOJIUMEPOB. 3aBUCUMOCTb CBOWCTB IMOJUMEPOB OT
cTpoeHHs] MouyieKyd. OCHOBHbBIE CIIOCOOBI TONYUYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHECHHI: peaklny TOJMMEpHU3ali W MoJuKoHAeHcaruu. Kimaccudukamms

BOJIOKOH

3.19

#HHPar### nentudukanus oprannueckux coequHeHui. Permenne

SKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paClio3HaBaHWEC OPraHUYCCKUX BCIICCTB

3.20

I'eneTnyeckas CBA3b MCXKAY KilaCCaMU OPTraHUYCCKUX COG,Z[I/IHGHI/II;’I

XUMHUS U KU3Hb

4.1

XuMus B TIOBCeIHEBHOHU ku3HU. [IpaBmima Oe3zomacHOW pabOTBI C EIKHMH,

rOprO4YMMU U TOKCUYHBIMU BCIICCTBAMU, CPCACTBAMU OBITOBOI XMMUHU

4.2

Xumus U 310poBbe. XUMUS B MEIULIUHE. XUMUS U CEIBCKOE XO35MCTBO. XUMHUS B
MPOMBIIUIEHHOCTH. XUMHSA M JHEPreTHKA: MPUPOIHBIA U TMOMYTHBIA He(TAHOM
ra3bl, IX COCTaB U Hcnoib30oBaHue. CoctaB HeTH U €€ mepepadboTka (MPUPOHBIC

MCTOYHUKHU YTIIEBOIOPO/IOB)

4.3

XUMUA U DKOJOTHs. XUMHUYECKOE 3arpA3HEHHE OKpYXKalolllel cpeabl U €ro
nocneacteus. OxpaHa rugpocdepsl, mouBbl, atMochepsl, GIopel U GayHBl OT
XUMHUYECKOro 3arpssHeHus. [Ipobiema o0OTX0HOB W TOOOYHBIX MPOIYKTOB.

AJ'IBTepHaTI/IBHBIe HUCTOYHUKH SHCPIruu

4.4

O6H.[I/I€ NpCACTaBJICHHA O IPOMBIIIJICHHBIX crocobax MOJYYCHUA XUMHUUYCCKUX




BEIIECTB (HAa MPHUMEpPE MPOU3BOJCTBA aMMHAaKa, CEPHOW KHCIIOTHI). UEpHas u
uBetHas  Metauryprus.  CTeKJIO0 W CWIMKaTHas  MPOMBIIUICHHOCTb.
[IpombiiieHHass ~ opranuveckas  xumusa.  Cblpp€ a1 OpraHUYEecKOu

IIPOMBIINIJIECHHOCTH

HH##Par##H# Tunbl pacy€THBIX 3a71a4

5.1

#H##Par###PacuéTel Macchl BelecTBa WM 00bEMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE MJIM 00BEMY OJHOTO M3 YUYACTBYIOIIHUX B PEAKIINH

BCIICCTB

52

HH#HPar##PacuéThl TeruioBoro 3G dexTa peakuu

53

HH#HPar#t#PacuéTel 00BEMHBIX OTHOLICHUN Ta30B IPU XUMHUECKUX PEAKIIUAX

54

HH#HPar#t#PacuéTel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOITYKTOB

pcaKknuuu, €CJI OAHO U3 BEIICCTB AaHO B M30BITKE (I/IMeeT HpI/IMeCI/I)

5.5

HH#HPar#t#Pacu€Tel MaccOBOM MM 00BEMHOM JTOTH BBIX0/1a TIPOIYKTA PEAKIIUN

OT TCOPECTUYICCKU BO3ZMOKHOTO

5.6

HH#HPar#t#PacuéTel Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOIyKTa PEAKIINH,
€CJIM OJTHO M3 BEIIECTB JAHO B BUJIE PAaCTBOpA C ONPEAEIEHHON MacCOBOM 0

pacTBOPEHHOTO BEIIECTBA

5.7

HH#Par##H#Pacd€Thl ¢ HCTIOJIB30BAHUEM MOHITHH «MaccoBasi J0JIsH», «MOJISIpHAs

KOHLCHTpaLus», «paCTBOPUMOCTL»

5.8

#H#Par###tHaxoxxneHne MoeKyJsIpHON (hOPMYJTbI OPTaHMYECKOTO BEIIECTBA IO
€ro INIOTHOCTU U MaCCOBBIM JOJISIM 3JIEMCHTOB, BXOJAIIIHUX B €0 COCTaB, UJIU I10

IIPOYKTaM CTOPaHUs










