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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma 1o XMMHUHM Ha YpOBHE CpelHEro oOuiero oopa3oBaHus
paspaborana Ha ocHoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTeIbHOM MporpamMMel cpeHero oomiero oopazosanusi(DOIT
COOQO), npencraBieHHbIX B DefepasbHOM TOCYJIapCTBEHHOM 00pa3oBaTEIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojaBaHusi y4eOHOro mpeameTa
«XumMus» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit  depeparumy,
peanu3yroumMx OCHOBHbIE 00pa30BaTENbHbBIE TPOrPAMMBI, U OCHOBHBIX MOJIO0KEHUN
«Crparerun passutus Bocriuranus B Poccuiickon @eneparuu Ha nepuoxa 1o 2025
rona» (Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YPOBHE YIUIYOJIEHHOTO HW3Y4YEHUS 3aHMMAeT BaXXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBanus yyammxcsa 10-11 kaccos.
W3yyenue mpeamera, peaqu3yemMoe B YCIOBUAX JIU(DPEepeHIMpOBAHHOTO,
npouibHOro 00y4YeHHs, MpU3BaHO oOOecneunTh 00IEe00pa30BATENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIIKOJBI, HEOOXOAUMYIO IS
aJlanTaluy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COLIUYME, a TAKXKeE IS
IPOJOJDKEHUs O0Oy4YeHHUs] B OpraHu3alusax npodeccuoHanbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON M3 MPUOPUTETHBIX JUCIUTLINH.

B nmporpaMme 1o XUMHM Ha3HAaY€HUE MpeaMeTa «XUMHS» MOIydaeT
HOJIpOOHYI0  MHTEpPIpPETAalUi0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nonoxkeansimu  ®I'OC COO o B3auMOOOYCIIOBJIGHHOCTH IIeJIeH, COAep)KaHMS,
pe3yibTaToB OOydeHHMs] M TpeOOBaHUW K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.
CBHIETENBCTBOM TOMY SIBIISIFOTCS CIIEIYIOLIME BBIMOIHIEMbIE MPOrpaMMoOM IO
XUMUH PYHKIIH:

e WH(POPMAIMOHHO-METOJNYECKAs, peaan3anus KOTOpOH oOecredynBacT
MOJIyYeHHE TPEACTaBICHUS O IIeNISIX, COACp)KAaHWHU, OOIel CTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U PA3BUTHUSI 00yUaIOLIUXCs CPEICTBAMU IIPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MpoQuJis;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOoTopast npeaycMaTpuBaeT
ONpeNeNICHNE: TPUHLMUIIOB CTPYKTYpPUPOBAaHHS M TMOCJIEA0BATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJIWYECTBEHHBIX U KaueCTBEHHBIX €ro
XapaKTePUCTUK; MOJIXO0JI0B K (HOPMHUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTEeNbHBIX JOCTHKEHUUA OOYy4arolUXCs B
paMKax UTOTOBOM aTTecTauu B (opMe €AMHOTO TOCYAApCTBEHHOTO
AK3aMEHa MO0 XUMHUH.

[Iporpamma asist yriyOJaE€HHOTO U3YUYEHUSI XUMUU:

e YCTaHABJIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJEp)KaHME, 005S3aTeIbHOE
JUIST W3Y4YeHWs] B paMKax OTACIBHBIX Mpoduiieid, mpemycMaTpuBacT



pacnpeneieHue M CTPYKTYpPHUPOBaHHWE €ro I0 Kjiaccam, OCHOBHBIM
coJiep KaTeNIbHBIM JIMHHUSM/pa3ienaM Kypca;

e JAET MpUMEPHOE pacIipesiesieHne y4eOHOro BpeMeHH, PEKOMEHIYEMOTO JIJIs
W3YUYCHHUSI OTNICIIbHBIX TEM;

e IpeularaeT MNPUMEPHYIO TMOCIEI0BATEIbHOCTh H3Y4YEHUS Yy4eOHOTO
Marepuaia ¢ y4ETOM JIOTUKU MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEAMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALNIO IIeJIel U 3a]a4 U3yuyeHus MpeameTa
Ha yriyOJEHHOM YpOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmiero oOpa3oBaHUs, COJACPKATEIbHOW XapaKTEPUCTUKHU
IUTAHUPYEMBIX ~ PE3yJIbTaTOB OCBOCHHUS OCHOBHOW 0Opa30oBaTeIbHOM
MIpOTrpaMMBbl CpeIHero o01ero oOpa3oBaHUs (JIMYHOCTHBIX,
MeETarpeJMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEIbHBIX  JEHUCTBUNA  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIHUAM B MporpamMMe MO XHUMHUHU IPEeayCMOTpPEHA
MPEEeMCTBEHHOCTh C€ OOy4YeHHEM XHUMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus. 3a MpejesiaMi YCTaHOBJIEHHOM MPOrpaMMOi 110 XUMHUU 00s13aTeIbHOM
(MHBapHAHTHOM) COCTAaBIAIONICH COIEp)KaHUsA YYeOHOTro mpeaMera «XHUMUS
0CTaércsa BO3MOKHOCTh BEIOOpA €ro BapUaTUBHOM COCTABIISIIOLIEH, KOTOPast AOJHKHA
OTIPEJICISITHCS B COOTBETCTBUH C HAMPABIEHUEM KOHKPETHOTO MPOGUIIs O0ydeHHUS.

B coorBercTBUM € KoHuentyalnbHbIMH mnoJjiokeHuamMu PIroC COO o
Ha3HAYEHUU TPEeIMETOB 0a30BOr0 M yYINIYOJEHHOIO YpOBHEW B CHUCTEME
nuddepeHupoBaHHOTO OOy4YEeHUsI HAa YpPOBHE CpeaHero oOiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpPaBJICH Ha peaTU3aIlfio
IPEEMCTBEHHOCTH C TOCIEAYIOIIUM 3TAllOM MOJIYUYEHHUS XUMHUECKOT0 00pa30BaHus
B paMKax H3yYEHHUS CIHEHHAIbHBIX E€CTECTBEHHO-HAYYHBIX U XHUMHUYECKHX
JUCUUIUIMH B By3aX U OpraHu3alusx cpeHero npodeccuoHaibHOro 00pa3oBaHusl.
B aroli cBs3u n3ydenue npeaMera « XMMHUs»» OpUEHTUPOBAHO PEUMYILIECTBEHHO Ha
pacliupeHue ¢ YriayOJIeHUE TEOPETUYECKOW M MPAKTUYECKOW MOJTOTOBKH
0Oy4Jaromuxcs, BHIOPABIINX OMPENeIEHHBIM MPOoPMIb 00yUeHHs, B TOM UYHUCIE C
NEPCHEKTUBOM  TMOCIEAYIOIIET0 TOJYYeHHs] XUMHUYECKOro o0pa3oBaHUs B
OopraHu3anuax MnpogeccuoHalibHOrO oOpa3oBanus. Hapsiny ¢ a3Tum, B cBerte
tpedoBannit ®I'OC COO k miaHUpyeMbIM pe3yibTaTaM OCBOCHHS (elepanbHOU
00pa3oBaTeILHOM MTPOrPAMMBI CPEIHETO 00I1IeT0 00pa30BaHUs U3yUEHHUE MPEIMETa
«XUMUSD» OPUEHTUPOBAHO TAKKE HA PELICHUE 3a7a4 BOCIUTAHUS U COLUAIBHOTO
pa3BUTHs OOydaroIMxcs, Ha (opMUpOBaHME y HHUX OOLIEMHTEIUIEKTYaJbHbIX
yMEHUHM, YMEHHI paluMoHaIM3aluyd y4eOHOTro TpyJa M OOOOIIEHHBIX CIOCOOOB
NEATEeNIbHOCTH, UMEIOIIUX MEXIUCUUILUIMHAPHBINA, HAJIIPEIMETHBIA XapaKTep.



CocTaBnsomuMu IpeaMeTa « XuMus» Ha ypOBHE YIIIyOJIIEHHOTO H3y4YeHUS
SBIIAIOTCSL yIUIyOsn€HHBIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu MoAX0/I0B K OTOOPY U CTPYKTYpPHOM
OpraHu3aldyd COAEpPKAaHUS STUX KYpCOB B MPOrpaMMe IO XUMHUHU 33 OCHOBY
npuHATH nojoxeHuss GI'OC COO o paznuuusx 6a30BOro u yriryoJaEéHHOTO YpOBHEH
U3Yy4YEHUS TIPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XHUMHs» COCTaBIISIET COBOKYMHOCTb NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yUEHHMs IpeaMeTa. JTa cucTema
3HAHMM MOJy4YaeT ONpeeIEHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yriayOn€HHOM YypOBHE HU3yY€HHUs INpeaMeTa obecreueHa BO3MOXKHOCTh
3HAUYUTETHLHOTO YBEINUYCHHS 00bEMA 3HAHUHN 0 XMMHUYECKUX 2JIEMEHTaX U CBOMCTBAX
UX COEMHEHUIN Ha OCHOBE PACIIMPEHUS U YIIIyOJIeHHs IPEJCTaBICHUIN O CTPOESHUHN
BEILIECTBA, XUMHUYECKONM CBA3M U 3aKOHOMEPHOCTSAX NPOTEKAHHS pPEaKLuH,
paccMaTpUBaEMbIX C TOYKH 3PEHUSI XMMUYECKOM KHHETUKH U TEPMOJMHAMUKH.
N3yuyenue mnepuonuyeckoro 3akoHa u Ilepuoanyueckoil CHCTEMbl XUMHUYECKHX
AIIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUYECKHUX MPEICTABICHUAX
O CTpOeHMM aToMa. XHUMHUYECKas CBsI3b OOBICHSAETCA C TOYKUA 3pPEHHUs
HHEPreTUYECKUX U3MEHEHMI Npu €€ 00pa30BaAHUM U Pa3pYyIICHHUH, a TAK)KE C TOUKU
3peHusT MEXaHU3MOB €€ 0o0pasoBaHus. M3yueHue THUNOB pEeaKUUU JOIOIHIETCS
dbopMHUpoBaHHEM TPENCTABICHUNA 00 IIEKTPOXMMUYECKHX Mpoleccax |
AIIEKTPOJIN3€E PACIIaBOB U PACTBOPOB BeIlleCTB. B Kypce opraHndyeckoil XuMuu rnpu
pPacCMOTPEHUU PEAKIMOHHOM CHOCOOHOCTH COEIUMHEHUW YyAelseTrcs o0co0oe
BHUMAaHHE BOMIPOcaM 00 3JIEKTPOHHBIX 3P deKTax, 0 B3aUMHOM BJIMSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJIEp KaHNe KyPCOB XUMHH YTTyOIEHHOTO
YPOBHSI U3yU€HHUS VISl KJIACCOB ONPEAENIEHHOT0 MPouiis (MIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JAOMOJHEHUM K OOIIel cucremMe MNpeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIUSIHUE CMEXHBIE MOpeaAMeThl. Tak, Hampumep, B COACPKAHUU
npeaMeTa i KIAcCOB XUMUKO-(Pu3ndeckoro npodusis 60ib110e 3HadyeHue OyayT
MMETH 3JIEMEHTHI Y4eOHOro MaTepuaa o oouieit xumuu. [lpu nuzyyenun npeamera
B JIAHHOM CJIy4yae akIeHT OyAeT ciellaH Ha OOIIHOCTh METOJIOB TMO3HaHUS,
OOLIHOCTh 3aKOHOB U TEOPHUI B XMMUU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAs TEOPUS
(MonekyIisipHast TeOpHsi B PUBHKE), 3aKOHBI COXPAHEHUSI MAaCcChl U SHEPTUHU, 3aKOHBI
TEPMOAMHAMHUKH, AJIEKTPOJIN3a, TPEACTABICHUS O CTPOECHUH BEIIECTB U APYTOE.

B TO e BpemMs B COJIEpKAHMM TpeAMeTa s KJIacCOB XHMMHKO-
Ounonornyeckoro npo@uiist OoNbIIUNA yAENbHBIA BeC Oy/leT MMETh OpraHuyeckKas
xumus. B 3ToMm citydae mpenocTaBiseTcss BO3MOXKHOCT JUIsl 00jiee 00CTOATEIBHOTO



pPacCMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTUYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOAT, K MHPUMEPY, TAKHUE CTPYKTYpHbIE KOMIIOHEHTHI, KakK
JUNUABL, OCJIKH, YTIEeBObl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUs 0O
COCTaBE U CBOMCTBAX MPEACTaBUTENECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIly’KaT OCHOBOM Il M3YyYEHMs] CYUIHOCTH MpPOLECCOB (DOTOCHHTE3A, JIbIXAHMS,
NUIIEBAPEHUS.

B mmane ¢dopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUYECKOTO TPUMEHEHHS HAyUHbIX
3HAaHUW H3ydeHHE MpeaMera «XUMUs» Ha YriayOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3IX C YYEOHBIMM MpEeAMETaMH, BXOISAIIMMU B COCTaB
npeaMeTHBIX oOnacteil «EcTecTBeHHO-HayuHbBIE TpenMeTh», «MaTemaTuka u
uHhopmaTrKa» u «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu uzyyenuu yaeOHOTO npeameTa « XuMus» Ha yriiyOJIEHHOM YPOBHE TakKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEJHETo 00111ero 0opa3zoBanus (Ha 6a30BOM ypOBHE),
3a/layeil MEepBOCTENEHHON 3HAYMMOCTU SBIsiETCA (OPMHUPOBAHHE OCHOB HAyKHU
XUMUHU KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUICCKOMN S TEIBHOCTH
YeJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Perienue 3Toii 3a1a4n Ha
yIiyOJEHHOM YpOBHE H3YYEHHsS IMpeAMeTa MPEeAnojaraeT peaqu3aluio TaKuX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUN: O MaTepUaJIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSIX U TTO3HABAEMOCTH SIBJIEHUW TIPUPOJIbI, O MECTE XUMUHU B
CUCTEME €eCTEeCTBEHHBIX HayK M €€ Beayuleil poiu B obecreueHuu
YCTOMYMBOIO  pa3BUTHSA  YEJIOBEYECTBA: B  PEHICHUH  MpoOJeM
HKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIUILIMHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
o0ecCIeYeHnn PalrOHAIBHOTO MPUPOOTIONL30BaHMs, B (HOPMUPOBAHUH
MHUPOBO33pEHUsI U OOIIEeH KyJbTYphl UYEJIOBEKA, a TAKKE DKOJIOTHUYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U IMIPUPOIHOM Cpee;

e OCBOGHME CHUCTEMbl 3HAHWI, JEKalMX B OCHOBE XUMUYECKOH
COCTABJISFOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTATbHBIX
MOHATUN, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOEHMU BEIECTBA HA pa3HbIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJMOJIEKYJISIPHOM, O  TEPMOJAMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHUYECKUX PEaAKIUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAaX M AUCHEPCHBIX CUCTEMAX, 00 0OIINUX
HayYHBIX MPUHIHMIAX XUMHYECKOTO MMPOU3BOICTBA;

e (opmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMAHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBACHEHHS
KJIFOUEBBIX M€ W MpoOJeM COBPEMEHHOW XUMHH, JJIS OOBSCHEHUS U



MMPOTHO3UPOBAHUS SIBJICHUW, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAMOTHOTO PEIICHUS MPOOJIeM, CBA3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OIICHKH C ITO3UIIUI YKOJOTHYESCKOM 0€30IaCHOCTH MOCIIEICTBUM
OBITOBOM M MPOU3BOACTBEHHOMN JIE€ATEILHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U NIEPEPAOOTKOM BEIIECTB;
yTITyOJIeHre PEICTAaBICHUHN 0 HAYyYHBIX METO/IaX MO3HAHUS, HEOOXOIMMBIX
U1 TIPUOOpPETEHUs] YMEHUW OpPHEHTUPOBATHCS B MHUpPE BEIIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUN, MMEIOIIUX MECTO B IMPHUPOJE, B
MPAKTUYECKOUN JIEATEIBHOCTH U MIOBCEIHEBHOU )KU3HU.

B mmane peanuzanuu NEpBOOYEPENHBIX BOCHUTATEIBHBIX M Pa3BUBAOIIUX
GyHKIUNA TIETOCTHON CHUCTEMBI CPETHEro OOIIero oO0pa3oBaHUs MpPHU U3YYCHUHU
npenMera «XuUMHUS» Ha  YrayOJIEHHOM  ypoOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKUE LIETH U 3a7]a4l, KaK:

BOCIUTAHUE YOCKJAEHHOCTH B TO3HABAEMOCTH SIBJICHUW TMPUPOBI,
YBOKEHHUS K TMpollecCy TBOpPUECTBA B O0JacTH TEOPETUUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHME MHPOBO33PCHHSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHHUIO U T[IO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO M  CaMOBOCIHMTAHWUIO  HAa  OCHOBE  YCBOCHUS
00111eueI0BEYECKUX 1IECHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHbIX U TBOPYECKHUX
crocoOHocTel oOydaromuxcs, (GOpMHUpPOBAHHWE Y HHUX CO3HATEIBHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO KaK
YCJOBUIO yCHENTHOM MpodecCuoHaNbHON U 00IECTBEHHOM JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBbI0 U MOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

dbopMHpOBaHUE YMEHUN M HABBIKOB Pa3yMHOI'O MPHUPOJOMNOIL30BAHMS,
Pa3BUTHE IKOJIOTUYECKON KYJIBTYPhI, TPUOOPETEHUE OIbITa OOIIECTBEHHO-
MOJIE3HOM HKOJIOTMYECKOMN AEATEIIbHOCTH.

OO01iee 9nCiIo 9acoB, MPETYCMOTPEHHBIX JIJIST M3YYCHUS XUMHUH Ha yTiTyOJIeHHOM
YpOBHE cpeiHero oo1iero oopasosanus, cocrasiset 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Hejieno), B 11 kitacce — 102 yaca (3 gaca B Heeio).



COJEPXAHUE OBYUYEHUA

11 KVIACC

OBIIAS N HEOPTAHUYECKASA XUMUSA

TeopeTnvyeckne OCHOBbI XUMHUH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKUU anemeHT. M3oTonel. CTpoeHue
AIIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMU4eCKuX 3JIEMEHTOB (S-, P-,
d-, f-omementsr). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAISIM.
OneKTpOoHHbIE KOH(UTYypallUd aTOMOB 3JIEMEHTOB NEPBOr0—4€TBEPTOTO MNEPUOOB
B OCHOBHOM U BO30Y>KIEHHOM COCTOSIHHM, 3JIEKTPOHHBIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

Ilepuonnueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX DIIEMEHTOB
JA.1. MenneneeBa. CBA3b NEPUOAUYECKOrO 3akOoHA M I[leproanyeckon cUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPUEW CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO IPYIIIIAM U IEPUOJaM. 3HAYEHHUE IEPUOTUIECKOTO
3akoHa JI.1. MenpaeneeBa.

XuMHYECKasi CBS3b. BUIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTayuinyeckas. MexaHu3mbl 00pa30BaHUSI KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U JINHA CBs3U. [[0JIpHOCTh, HAPABIEHHOCTH U
HAChIIIAaEMOCTh KOBAaJIECHTHOW CBsA3U. KpaTtHbelie cBs3u. BopopongHas CB3b.
MexmoneKyIapHbIe B3aUMOJICUCTBHUSL.

BaneHTHOCT, M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha IPUMEPE COETUHEHHM
AJIIEMEHTOB BTOPOTO MEPUOA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHNAX. COCTaB KOMILIEKCHOTO MOHA:
KOMILJIEKCOOOpa30BaTeb, JIMIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUH.
[ToHsITHE O KOOPAWHAIMOHHOW XHUMUH.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTpOE€HHUA.  THmb
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOWCTBA BEIIECTB.

[lonsaTne o nucnepcHbIx cucremax. MctuHHble pacTBopsl. [IpencraBienue o
KOJUIOMAHBIX pacTBopax. CrnocoObl BBIpaXKEHUS KOHIEHTPALMU PAaCTBOPOB:
MaccoBas J0JIs BEUIECTBA B PACTBOPE, MOJIIPHAs KOHLEHTpanusa. HacelmeHnnsie n
HEHACBHILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTamioruaparsi.

Knaccuduxanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIeCTB. TpUBUATIbHBIC
HAa3BaHMUsI OTJIEIIbHBIX NIPEACTABUTENIEH HEOPraHUYECKUX BEIIECTB.

Krnaccudukarms XUMHUECKUX PEAKIUi B HEOPTaHUYECKONW M OPraHUYECKOM
XUMUHU. 3aKOH COXPaHEHUs MacChl BELIECTB; 3aKOH COXPAHEHHS W MPEBpPAILEHUS



DHEPTUU TIPU XUMHUYECKUX peaknusiX. TermnoBbie d3(h(HEKTH XUMUUYECKUX PEaKITUH.
TepMoxuMUYeCKHe YpaBHEHUS.

CKOpOCTh XMMHUYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3iN4HbIX (aKTOPOB.
['oMoreHHbIe U T€TEPOreHHbIe peakiuu. Karaius u Kkarajin3aTopshl.

OOpaTtumblie U1 HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecusi. DaKkTOpbl, BIUSIONIME HA MOJOXKEHUE XUMHUYECKOTO
paBHOBECHUS: TeMIepaTypa, JaBJIE€HUE U KOHIIEHTPAIIMU BELIECTB, YUaCTBYIOIIHNX B
peakuu. [Tpuanun Jle [larense.

DnekTpoiuTuueckas auccorumanus. CuibHble U CIA0BIE AJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PAaCTBOPOB: KUCIOTHAs, HEUTpalibHas,
niesniouHas. Bonoponnsiii mokazatens (PH) pactBopa. I'maponus coneit. Peaknuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu.  CTEneHb  OKUCJIEHUS.
OkucnIuTeNh W BOCCTAaHOBUTENb. I[IpoIrlecchl OKHCIEHUSI U BOCCTAHOBJICHUS.
Baxnelmme OKUCIUTENIM W BOCCTAHOBUTENU. MeETOH 3JIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILIIABOB BEUIECTB.

OKCIEpUMEHTANIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
pasyioKeHHe TIEPOKCHJA BOJOpPOJa B TMPUCYTCTBUM KaTaM3aTropa, MOJCIH
KPUCTATNYECKUX PEIIETOK, TPOBEJICHUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eeHre
Cpelbl PacTBOPOB C TMOMOIIBI) HHIWKATOPOB, M3YYEHUE BIIMSHUSA Pa3TUUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW pEaKIMU ¢ TMOJOKEHUE XHUMHYECKOTO
PaBHOBECHSL.

Heoprannuyeckasi xummsi.

[Tonoxenne HemetauioB B [lepnoandeckoi cucteMe XuMHUYECKUX 3JIEMEHTOB
J.W. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI MX aTOMOB. DU3HUECKHE CBOMCTBA
HEMETAJIOB. AJUTOTPOIHS HEMETAIIIOB (Ha MpUMepe KUCIIopoa, cepol, pocdopa u
yriiepoza).

Bonopon. Ilomydenue, puznueckne M XUMHUUYECKHE CBOMCTBA: PEaKIMU C
METaJJIaMU U HEMETAJUIAMHU, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ mapuasl. TormnuBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrOCoObl MOdydeHus, (QU3HUYECKUE U
XUMUYECKUE CBOMCTBA. [ aoreHoBoa0poabl. BaxkHelme KuciopoacoaepKaime
COCJIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJYy4YCHUS
rajoreHoB. [I[puMeHeHne raloreHoB U UX COEUHEHNM.

Kucnopon, o3oH. JlaGopaTopHbie M MPOMBIIIJIEHHBIE CIIOCOOBI MOIYyYECHUS
Kkuciopoaa. OuU3NUecKue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KUCIOpOAa U
030Ha. OKCHUABI U IEPOKCHUJIBI.

Cepa. Haxoxnenue B mpupojie, CHOCOOBI TOJy4YeHUs, (PU3NUECKUE U
xumudeckue cBorctBa. CepoBogopona, cymbbuasl. Oxcupn cepoi(1V), okcun



cepbi(VI). Cepuucrast u cepHas KHCIOTHI U MX coyid. OCOOCHHOCTH CBOMCTB CEpHOI
KUCJIOTHI. [IpuMeHenne cepbl U €€ COeUHEHUI.

A3zor. HaxoxneHnue B mpupoje, CHocoObl MOJdyudeHus, (Qusndyeckue u
XMMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHUIIBI a30Ta. A30TUCTAst U a30THAA
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpumMeneHue azorta
U €r0 COCAMHEHUN. A30THBIE YIOOPECHHS.

dochop. Haxoxnenue B mpupoje, CnocoObl IMONMydeHHUs, (U3HICCKHE H
xumuueckue cpoiictBa. dochunpr u pochun. Oxcuasl docdopa, dochopnas
kucinota u e€ conu. [lpumenenue ¢ochopa u ero coeauHeHuil. docdopHbie
yaoOpeHus.

VYrinepon, HaxoXJAeHHWE B mOpupoae. AJUIOTPOIHBIE  MOIU(DUKAIUH.
dusnyeckne W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraeponom. Okcun yriaepoaa(ll), oxcun yrimepona(lV), yronbnas kucinora u e
COJIU. AKTHBUPOBAHHBIN yroib, aacopOuus. DymnepeHs, rpadeH, yriepoaHbie
HaHOTpYOku. [IpuMeHeHre mpoCThIX BEHIECTB, 00Pa30BAHHBIX YTJIEPOJOM, U €T0
COCIMHEHU.

Kpemuuii. HaxoxeHnue B mpupoje, CrocoObl MOMydeHHs, (PU3NUECKHE U
xumuyeckue cporictBa. Oxcupa kpemuus(lV), kpeMHueBas KHUCIOTa, CHJIUKATHI.
[IpuMeneHue kpeMHus U ero coequHeHuit. CTekso, ero nojiy4yeHue, BUJIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX SJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS JJICKTPOHHBIX O00JOYEK aToMOB MeTauioB. OOrue
¢dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHEe METa/ioB B OBITY M TEXHHKE.
CIutaBbl METAJLIOB.

DNEeKTPOXUMUUYECKUN psifl  HampsbkeHud MetauioB.  OOmme  crnocoObl
MOJTYYEHUS METaJIJIOB: TUAPOMETAILTYPrusl, MUPOMETAITYPIHS,
anexktpomeramtyprusi. [lonarune o koppo3um metamioB. CrnocoObl 3alllUThl OT
KOPPO3UHU.

O6mas xapakrepuctuka MetauioB |A-rpynmbel [lepuogudeckoi CUCTEMBI
XUMHUUYECKUX 3JIeMeHTOB. HaTpuil u kanuii: mosnydenue, GU3NYECKUE U XUMHUECKUE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHEHUM.

Oo6mas xapakrepuctuka metamioB |IA-rpynmer [lepuomnyeckoit cucteMsl
XUMUYECKUX JJIEMEHTOB. Marnuii W Kanblui: TmonydeHue, GU3HYECKHE U
XUMUYECKUE CBONCTBa, MPUMEHEHHWE IPOCTBHIX BEIIECTB M HX COCAUHEHUH.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHUHWI: TTOTy4YeHUE, GU3NIECKUE U XUMUIECKHUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIECTBA M €ro coeAuHeHud. AmdoTepHbIe CBOWCTBa OKCHUAA U
TUAPOKCHUA ATFOMUHUS, THIPOKCOKOMIIIIEKCHI aTFOMUHUSI.

OOmasg xapakTepucTuka MeTauioB 1oOouHbIXx noarpynn (b-rpymm)
[leprondeckor CUCTEMBI XUMUYECKUX IIEMEHTOB.



Ou3nyecKkue U XMMHYECKHE CBOMCTBA XpOMa M €ro coeauHeHnii. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl 1 auxpomarsl, UX
OKHUCIIUTENbHBIE CBOKCTBA. [loyueHne u npuMeHeHne xpoma.

PU3UYECKUE Y XMMHUYECKUME CBOMCTBA MApraHua M €ro COEAUHEHHUM.
Baxneiimue coenunennss Mapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). [lepmanranaT kanaus, ero OKUCIUTENIbHBIE CBOMCTBA.

duznueckue U XUMHYECKHE CBOMCTBA JKejie3a UM ero coequHeHnii. OKCHIBI,
ruapokcuasl 1 conn xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHue xene3a u
€ro CIUIaBOB.

Ou3nYecKrue 1 XMMAYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonydyenue u
MIPUMEHEHHUE MEJIU U €€ COEUHECHUN.

[Muuk: monydyeHue, (U3NUECKHE W XUMHUUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IUHKA. [I[puMeHeHune
[IMHKA U €r0 COCINHEHU.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBPALICHUI:
u3ydeHue oOpaslloB HEMETaJUIOB, ropeHue cepwl, pocdopa, xeme3a, MarHus B
KHCIIOPOJIE, H3y4YEHUE KOJUIeKIun «MeTaibl W CIUIaBbl», B3aWMOJICHCTBUE
IIEJIOYHBIX U IIEJI0YHO3EMEJIbHBIX METAJJIOB C BOJON (BO3MOXKHO HCIIOJIL30BaHUE
BUJICOMATEPUAJIOB), B3aUMOJCHCTBHE IMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0Y€EH, KAYECTBEHHBIE PEAKIIUM HA HEOPraHUYECKUE aHHOHBI, KATUOH BOAOPOIA
M KaTUOHBI METAaJUIOB, B3aUMOJEHCTBHE THAPOKCUIOB ATIOMUHUS M I[MHKA C
pacTBOpaMH KHCJIOT M HIEJOYEH, PEIICHHE KCIEPUMEHTAIBHBIX 33/1a4 MO TeMaM
«l"amorens», «Cepa u e€ coenuHeHus», «A30T U (hochop U UX COCAUHEHUS,
«MeTaJibl TJIaBHBIX MOArPYIID», «MeTamibl MOOOUYHBIX TOATPYTII.

XuMHSA U KU3Hb.

Ponp xuMuu B o0ecrieueHun yCTOMYMBOIO pa3BUTHUs uenoBeuecTBa. [lonsarue
O HAYYHBIX METO/IaX MMO3HAHUS U METOJO0JIOTUU HAYYHOr0 uccieaoBanusd. HayuHeie
MPUHIIAIBI OPTaHU3aAIMY XUMHYECKOTO MPOU3BOACTBA. [IpoMBIlITIEeHHBIE CITIOCOOBI
MOJIyYEHUs] BXXHEUIIIUX BEIIECTB (HA MpUMeEpe MPOU3BOJCTBA aMMHaKa, CEpHOMU
KHUCJIOTHI, MeTaHoJa). [I[pomblIlieHHbIe CIOCOOBI MOTYYEHHS] METAJIJIOB U CIUIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl U €ro nocaeAcTsus. Poiab Xxumuu B
00€eCTIeUeHUHU YHEPTETUIECKON OE30ITaCHOCTH.

XuMusi HW 370poBbe uesnoBeka. JlekapcTBeHHble cpenctBa. IIpaBuna
MCIIOJIb30BAHUS JICKAPCTBEHHBIX IMpenapaToB. Posib XUMuu B pa3BUTUHN METULIVHEI.

XuMusl MUY OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIE J00aBKkU. Poiib xuMuu B
o0ecIIeueHN N MUIIEBOI 0€30II1aCHOCTH.

Kocmernueckue u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0€30MacHOr0 UCIIOIb30BaHUS MPEMAPATOB OBITOBOM XMMUU B TOBCETHEBHOM JKU3HHU.



XuMusl B CTPOUTENBCTBE: BAXKHEHUIIINE CTPOUTENIbHBIE MaTepHuayibl (LIEMEHT,
OCTOH).

XuMHsl B CeJIbCKOM X03giicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE YI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTE€pUAIbl, KPACKH, CTEKIJIO, KEpaMHUKA.
Marepuansl 11 3JIEKTPOHUKUA. HaHOTEXHOIOT UK.

PacuérHble 3anaum.

Pacuéte: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WK 00bEMY OJTHOTO M3 YUAaCTBYIOIIUX B PEAKIIUU BEIIECTB, MaCChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECCTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOYKTAa PEAKIUU, €CIU OJTHO
W3 BEIIECTB JIAHO B BHJIE pPacTBOpa C ONPEICIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA, MACCOBOW JIOJIM U MOJISIPHOM KOHLEHTPALIMHU BEIIECTBA B
pacTBope, JOJIM BbIXOAA MPOIYKTA PEaKIUU OT TEOPETHUYECKHA BO3MOMKHOTO.

MexnpeamMeTHbIe CBA3H.

Peanuzanusi MEXNpEeOMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed
HEOpraHndeckod xuMuu B 11 Kilacce oCylIECTBIISIETCS YEpPE3 MCIOJIb30BAHHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHbBIX MOHATHM, TaK U MOHATUN, TPUHATHIX B OT/AEIbHBIX
MpeIMETax €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01IMe eCTeCTBEHHO-HAYYHBIE MOHITHUS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, Kiaccu(uKalus, NepuoguIHOCTh, HAOIIO/ICHHE,
M3MEPEHUE, IKCIEPUMEHT, MOJEIb, MOJICIIMPOBAHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUECKUI YPOBEHB, BEIIECTBO,
Teno, O0BEM, arperaTHOE COCTOSIHUE BEIECTBA, WJCaIbHBIA Tra3, (QuU3NUEeCKue
BEJIMYUHBI, €AUHULIBI U3MEPEHUSI, CKOPOCTb, SJHEPTHS, Macca.

buomorus: kimeTka, opraHusm, 3KocucTema, onocdepa, MeTadboIM3M, MaKpo- U
MHUKPORJIEMEHTBI, OCJKHU, dKUPbI, YTIEBOJbI, HYKIEUHOBBIE KHCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEUIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpacdus: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOIMAeMbI€, TOILIUBO,
peCypCHI.

TexHoJorus: XUMUYECKasi TPOMBIIIJIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIE
MaTepuaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, IMHUIIEBASI MPOMBIIICHHOCTD,
dbapMmarieBTHUYECKAS MPOMBIIIJIEHHOCTb, MPOU3BOJCTBO KOCMETUYECKHUX
MpEnapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MATEPUATIOB, 3JECKTPOHHAS
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U U.



I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHCTEMHO-JESITEILHOCTHBIM MOJIXOA0M B CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOirero 00pa3oBaHMsS BBIICICHBI CICAYIOIIME COCTABIISIONINE: OCO3HAHUE
00y4YaroUIUMHUCA POCCUMCKOM TpaKJTaHCKOW HWJIEHTUYHOCTHU, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEICTICHHUIO; HAIMYME MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYyYalOIIMXCA PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJEHUS; HaJU4yue
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH IEJU U CTPOUTH
JKU3HCHHBIE TIJIaHBI.

JInuyHOCTHBIE pe3yJIbTaThl OCBOCHUA TIpeaMeTa «XHUMHUSD»  OTPakaroT
c(hOPMUPOBAHHOCTb OIbITA [MO3HABATEJILHOW M TMPAKTUYECKOW JESATEIBbHOCTH
oOyyJaromuxcs B Mpoliecce peain3alui 00pa3oBaTeIbHOM IeSITEHLHOCTH.

JIM4yHOCTHBIE pe3yJIbTaThl OCBOCHHUSA IIpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpMHUPOBAHHOCTh OIIBITA IT03HABATCILHOW M IPAKTUYSCKOM JIESITCIHBHOCTH
oOyyJaromuxcs B MPOIECce pealn3allid o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHCJIC B YaCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYITHOHHBIX IIPaB M 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY W MIPaBOIOPSAJIKY;

MpEACTaBICHUSI O COIMAIbHBIX HOpPMax MW MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM CATEILHOCTHU MPU CO3J]AHUU YUEOHBIX
MIPOCKTOB, PEIICHUH YUeOHBIX U MIO3HABATEIBHBIX 33/1a4, BBIMTOTHEHUN XUMAYECKHIX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh M TNPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHATU3E PA3IMYHBIX BUJIOB YUCOHOU NESITEIHHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUS:

[IECHHOCTHOT'O OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HaCIJIECIHIO
OTE€YECTBEHHON XMMUH;

YBOKEHHS K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUJIOKEHUS XUMHHM, OCO3HAHUSI TOTO, YTO JAaHHbIE HAYKH €CTh pe3yJbTar
JUTATENIbHBIX ~ HAOMIOJCHUM, KPOIMOTJIMBBIX JKCIEPUMEHTAIBHBIX  IOMCKOB,
MIOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

MHTEpPECa U NO3HABATEIbHBIX MOTHUBOB B MOJYYEHUH Y TTOCIEAYIOIIEM aHATN3E
nH(pOpMAIINH O MEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHOM XUMUH;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPAaBCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MIOBEICHHUSI;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBATH CBOE IOBEJIEHUE M IMOCTYIKH CBOUX TOBapHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUI
MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHUMAaHUS LEHHOCTEH 300poBOro u 0Oe3omacHoro oOpasza JKHU3HW,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (pU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOIOJIEHUsT TIpaBUi 0O€30MacHOro OOpalieHus C BeElIlecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYIOBOU JEATEIBHOCTH;

NOHUMAaHUS UEHHOCTHM MPaBWI HHIWBHUAYAJIbHOTO M  KOJJIEKTUBHOTO
0€e3011acHOT0 MOBEJCHHS B CUTYAIUIX, YTPOKAIOIIMX 3JOPOBBIO U JKU3HH JIIOJICH;

OCO3HAHMS TIOCNEACTBUN U HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIbCKON
NESATENHbHOCTH, OOINECTBEHHO TMOJE3HON, TBOPYECKOW W JPYrUX BHAAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/ay
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);

UHTEepeca K MPaKTHUECKOMY HM3YUYCHHIO MPOQECCHl pa3iIndyHOTO poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUHN IO XUMUHU;

YBAXKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpa3zoBaHus, Oyaymiell mpodeccur U peaau3aluu COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeGHOCTEeH 00111eCTBa;

6) ’K0J10r14eCKOro BOCIMTAHMS:

HKOJIOTHYECKHU 1€JI€CO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KaK HCTOYHHUKY
CYILLIECTBOBaHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMAIIBHOW CPEIbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH  JUIS
pELIeHHs] BOMPOCOB PALIMOHATIBHOTO MPUPOAOIIONb30BAHUS;



AKTUBHOIO HENPHUATHS JIEUCTBUM, NPUHOCIIIMX BPEH OKPYKaAOUIEH
OPUPOJIHON cpesie, YMEHHsI MPOTHO3UPOBATH HEOJArONPHUATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U NMPEAOTBpALIaTh UX;

HaJIMYUs Pa3BUTOIO IKOJIOTMUYECKOT0 MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYpHI,
OTbITa NS TENbHOCTU AKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B IIO3HABATEJIbHON, KOMMYHHUKAaTUBHONM M COLMAJIbHON
IOPAaKTHUKE, CIHOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTUHU
xemooouu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH
U OOIIECTBEHHOM MPAKTUKY;

NOHUMaHUs CHeuu(pUK XUMUU KaK HayKd, OCO3HaHHA €€ poilu B
GbopMHpPOBAHUU PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
IPEACTaBlICHUsS 00 OKpY)KarolleM MUpE KaK O €IMHCTBE MPUPOAbI U YelIOBEKa, B
NO3HAHWU MPUPOJHBIX 3AKOHOMEPHOCTEH W pEIIEeHUU MpPOOJIEM COXpaHEHUS
IPUPOJHOTO PABHOBECHS;

yOeXKJIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHUHM JJii  COBPEMEHHOM
UMBUIIM3ALMN: B €€ TYMAHUCTHYECKOW HAIIPABICHHOCTU U BaKHOM POJIU B CO3JJaHUU
HOBOM 0a3bl MaTepHAJbHOMW KyJbTYpbl, B PpELICHUU TJI00aIBHBIX MpobIeM
YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIEUYECHUU YCIIOBUMN
YCHENIHOTO TPY/Ia M SKOJOTUYECKH KOM(POPTHOM KUZHH KaXKIOTO YsieHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHUMAHHUSA CYIIHOCTH METOJOB
NO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NOJIy4aeMble 3HAHMS JUJIS aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KaOIIEro MUpa U
IPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HayUYHBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyYE€HUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKHME 3HAHUS IS
pelIeHHs Npo0JIEM B pealbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K IO3HAHUIO, UCCIIEN0BATENBCKON IEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSM TpyJa B pazilUYHbIX cepax MpodecCHoHaIbHON
NEATENBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



MerTanpeaMeTHbIe pe3yJbTaThl OCBOCHHS IIPOrpaMMBbI TI0 XUMHU Ha YPOBHE
cCpelHero oo01ero 00pa3zoBaHus BKIIOYAIOT:

3HAYMMble 11 (OPMHUpPOBAHHMS ~ MHPOBO33PEHHUS  OOYYAIOIIMXCS
MEKIMCIUIUTMHAPHBIC (MEXKIIPEIMETHbIC) OOIICHAYYHbIC MOHSATHSA, OTPaKAIOIINE
ICJIOCTHOCTh HAYYHOM KApTHHBI MHpa W CHCHH(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBJICHUE,
IPOIIECC, CHCTEMa, HAyYHBIA (DAKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0OBaHKEe, HAOII0ICHUE, U3MEPECHUE, SKCIIEPUMEHT U JPYTHUE);

yHHUBEpCcajbHbIe y4ueOHbIC IEHCTBUS (TO3HABATEIbHbIC, KOMMYHHUKATHBHBIC,

PEryJISITUBHBIE), oOecreunBaroue (dopMHpoBaHuE (yHKIHOHATBHOM
IPaMOTHOCTH M COIIMAJIbHOM KOMITIETEHIIUU 00YyYaroUINXCs;
CIIOCOOHOCTB o0yyaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXAUCIUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA M YHUBEPCAIbHbIE YYeOHbIE
JIEUCTBUA B IIO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABaTEIbHBIMH, KOMMYHUKAaTUBHBIMH ¥  PETYJISTUBHBIMU
NEHUCTBUSIMHA.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA

1) 0a30Bble JJOrHYecKue JAeicTBUSI:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LENIH JEITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTaThl ACATEIHLHOCTH C MOCTaBJICHHBIMU LICJISIMU;

HCIIOJIb30BaTh IMPHU OCBOCHUHM 3HAHWN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJIATh XApAaKTEPHBIC MPU3HAKU TMOHSATUM U YCTAaHABIMBATh UX B3aUMOCBSI3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS JI1 OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUS W KPUTECPUU I KJIaCCU(PHUKAIIMK BEIICCTB H
XUMUYECKUX PEaKIU;

YCTaHABJIMBATh MPUYMHHO-CJICJCTBEHHBIC CBS3M MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOIBI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIHMYECKUEC
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJIEMEHTA, XUMUYECKas (hopMyJsia, ypaBHCHHE XUMUYICCKON peaKIuu
— MpU pelIeHUH Y4eOHBIX IMO3HABATEIbHBIX W TMPAKTHYCCKUX 3ajad, MPUMEHATH



Ha3BaHHbIE MOJEJIbHBIEC MPEICTABICHUS AJI BBIABICHHS XapaKTEPHBIX NMPU3HAKOB
M3Yy4aeMbIX BEIECTB U XUMUYECKUX PEaKIUi.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIAJ€Th OCHOBAaMHU METOJIOB HAYYHOT'O MO3HAHUS BELIECTB M XUMHUYECKUX
peaKLHnii;

(OpMyIMPOBATH LIEJU U 33/1a4U UCCIIEI0BAHUS, UCIIOIb30BaTh [IOCTABICHHBIE
U CaMOCTOSTEIbHO C(OPMYJIUPOBAHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTa
MO3HAHUSA W OCHOBBI JJI (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CY>KJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0OIaTh 32 XOIOM
npolecca, CaMOCTOSTENbHO MPOrHO3UPOBATh €ro pe3yibTaT, (OopMyIUpOBaTh
0000111eHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEAOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOJEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATENbCKOM U MPOEKTHOU
NeSTeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEILHOMY
MOMCKY METO/IOB PEUICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METOIOB
MO3HAHUS.

3) paGora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPopMaluu (Hay4HO-
HOMYyJIsSIpHAst JIUTepaTypa XMMHUYECKOTO COJEp)KaHHus, CIpPaBOYHBbIE IOCOOUS,
pecypcebl HTepHeTa), aHanmu3upoBaTh MH(POPMAIUIO PA3IUYHBIX BUAOB U (POopM
Ipe/ICTaBICHNUA, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTb;

(GopMyIupoBaTh 3aMpOChl U MPUMEHATh Pa3IUYHBIE METOABI MPU TOUCKE U
orbope wuHbOpMaIUK, HEOOXOAMMOW JUIs BBINOJHEHUS YYE€OHBIX 3ajad
OIIPEEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMaNbHYI0  (OpMYy  TNpEACTaBICHUS
uHpopmaImu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIeil: MPUMEHATh MEXNpeaMeTHble ((hU3nUYecKue U MaTeMaTUYEeCKHUe)
3HAKU ¥ CUMBOJIBI, (pOpMYIIbl, a0OpEBUATYPbI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIATHOCTHU.

KoMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIEe YUeOHbIe 1eliCTBUA:



3aJ1aBaTh BOIMPOCHI MO CYLIECTBY 00CYK/1aéMOM TEMBI B XO/I€ 1MajIora u/uiu
JUCKYCCHUH, BBICKA3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHUSI MPE/ITIOKEHHOM 3a1a4H;

BBICTYIIATh C MNPE3CHTAIMCH pe3yIbTaTOB IT03HABATCIIBHOW JIESITCIbHOCTH,
IOJYYEHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMM ITPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCICPUMEHTA, MPAKTHYECKOH pabOThI MO HCCIICIOBAHUIO CBOWCTB
U3y4aeMbIX BEIICCTB, peau3allii y4eOHOro MpoeKTa, U (HOpPMyIHMpOBATH BHIBOIBI
10 pe3yjbTaTaM MPOBEACHHBIX HCCICAOBAHUN ITyTEM COTJIACOBAHUS TO3HMIMNA B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

PerJIHTI/IBHl)Ie YHUBEPCAJIBbHBIC y‘leﬁﬂble HeﬁCTBHH:

CaMOCTOSITEJILbHO IUIAHUPOBATh U OCYIIECTBIISITH CBOIO TI03HABATEIBHYIO
NeATENBHOCTh, ONpeneNsas o€ Iead W 3aJavd, KOHTPOJHMPOBAaTH W II0 Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpejaraeéMblii aJIrOPUTM JAEUCTBUI MpHU
BBITIOJTHEHUHW Y4YeOHBIX M HCCIIENOBATCIbCKUX 3ajJay, BBIOMpaTh HamOoIee
3¢ PeKTUBHBIN CMOCO0 HMX pelIeHHs ¢ Y4ETOM TOJYyUEHHsS HOBBIX 3HAHUH O
BEILIECTBAX M XUMHYCCKUX PEAKITUAIX;

OCYHICCTBIIITE CAMOKOHTPOJIb ACATCIbHOCTHM Ha OCHOBC CaMOdHAJIUM3a H
CaMOOICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pe3yabTAaThl OCBOCHUS MPOTPAMMEI 110 XUMUHU HA yTITyOn€HHOM
YPOBHE Ha yPOBHE CpPEAHETO 00IIero o0pa3oBaHusl BKIIOYAIOT ClienupruaecKue s
y4eOHOTO MpeaMeTa « XUMHUs» Hay4YHbIC 3HAHHS, YMEHUS M CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, HHTEPIPETAMH W TPEOOPA30BAHUIO 3HAHWMA, BUIBI JIEATEIHHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS WM TPUMCHCHHWIO 3HAHWUN B PA3IMYHBIX YUYEOHBIX
CUTYaIIUsIX, a TAKKE B PEATbHBIX KU3HCHHBIX CUTYAIIUSIX, CBI3aHHBIX C XuMue. B
mporpaMme MO0 XHUMHH TPEIMETHbIE pPE3yJbTaThl MPEACTABICHBI MO TOJaM
U3YUCHHUS.

11 KUIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XUMUSD» OTPaXkKaIoT:

chOpMHUPOBAHHOCTh TPEJCTABICHUN: O MaTepUATbHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSAX M I03HABAEMOCTH SIBJICHHM NPUPOJBI, O MECT€ W 3HAYEHUH
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOCCIECUYEHHH YCTONYHMBOTO



pa3BUTHUA, B PEIICHUU NPOOJEM IKOJIOTUYECKOM, SHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHUM HOBBIX MaTEPHUaJIOB, HOBBIX
MCTOYHUKOB JHEPTrUu, B OOECIEUYEHHH PAI[MOHAILHOIO MPUPOJOIOJIb30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYphl 4YeJOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHUS K CBOEMY 370POBBIO M IPUPOJIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpass  BKIIFOYAET:
OCHOBOMOJIAraroIINe MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
DJIGKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIC OpOWTAIM, OCHOBHOEC U
BO30YXKIEHHOE COCTOSIHUSI aToma, TMOpuaM3alus aTOMHBIX OpOuTaiei, HOH,
MOJIEKYJa, BAJIEHTHOCTb, AJEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKass CBsI3b (KOBaJICHTHAs, WOHHAsA, METaJUIM4YecKasi, BOJOPOJIHAs),
KpUCTAJJIMYECKAsl pEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, DJEKTPOJUTHYECKass JTUCCOIMAIMs, CTENeHb JIUCCOIMAIUU,
BOJIOPOJIHBIN TIOKa3aTeldb, OKHUCIWUTENIb, BOCCTAHOBUTENb, TEIUIOBOM 3(deKT
XUMHUUYECKOHN peaKkuu, CKOPOCTh XUMHUECKON PEAKIIUHU, XUMUUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AJNEKTPOJIUTHYECKOM OUCCOLUALMNH, NEPUOINYECKUN
3akoH [[.1. MenzaeneeBa, 3aKOH COXpaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
MpEBpaIIEeHUs] SHEPTUU MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK
XUMHUH, MUPOBO33PEHUYECKHE 3HAHNUS, JIXKAIIIKE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTH
U CUCTEMHOCTH XMMHYECKUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUS O CTPOCHUU
BEIllIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISIPHOM YPOBHSX;
NpEACTAaBICHUSI O MEXaHM3MaX XUMUUYECKUX PEaKUUM, TEePMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O XUMHUUYECKOM PaBHOBECHH,
pacTBOpax W JTUCIEPCHBIX CHUCTEMax; (DAKTOIIOTMYECKHE CBEIEHUS O CBOWCTBAX,
COCTaBe, MOJYYCHHH U 0€3011aCHOM MCTOJIb30BAHUH BAKHEUIITUX HEOPTaHUYECKUX
BCILIECTB B OBITY W NPAKTUUECKON MESITEIHLHOCTH YEJIOBEKa, OOIIMUX HAy4YHBIX
MPUHIIAIIAX XUMUYECKOTO MTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKN TOHSTHM,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA MPHU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMUMHUYECKYH) CHUMBOJIUKY JIJIsi
cocTaBlieHUs (GOpMyJd BELWIECTB M  YPAaBHEHHM XHMHMUYECKHX  PpEaKIui,
cuctematuieckytro HomeHknarypy (IUPAC) u TpuBuaabHbie Ha3BaHUS OTIACITBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTb YMEHHUS OMPEACIISITh BAJICHTHOCTh M CTETICHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIUHEHUSX, BUJ XUMUYECKOW CBS3U (KOBaJEHTHAas,



WOHHAsA, METaJUIMuecKas, BOJIOPOJHAs), THUI KPUCTAUIMYECKON pEImETKU
KOHKPETHOI'O BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJAa XMMHYECKOM CBSI3W W THUMNA KPUCTALIMYECKON pemeéTkd, OOMEHHBIH U
JIOHOPHO-aKIENTOPHBII MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHUM: KIaCCU(PHUIIMPOBATH: HEOPTAaHUUECKUE BEIIECTBA
M0 UX COCTaBY, XUMHUUECKUE PEAKIIMU IO PA3IUYHBIM IMPU3HAKAM (YHCIIY U COCTaBY
pearupyromux BelEeCTB, TEIIoBoMY 3(PQeKTy peakinu, U3MEHEHHUIO CTereHen
OKHUCJICHHMSI DJIEMEHTOB, OOpaTHMMOCTH, Y4YaCcTHIO Karajlu3zaropa U JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS W KPUTEPUU ISl  KJIaccUPUKAIU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3akoHa Jl.
W. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIONIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

C(OPMHPOBAHHOCTh YMEHUH: XapaKTEPU30BaThb »3JIEKTPOHHOE CTPOCHHE
aTOMOB ¥ HMOHOB XHMMHUYECKHX DJIEMEHTOB IEPBOTO—YETBEPTOIO MEPUOJOB
Ilepuonnueckorn  cucremsl  JI.M.  MeHnngeneeBa,  uCHOJb3ys  IMOHATHUSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSCHATHh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HX
coequHeHUM no mnepuomaMm u rpynnam llepmommueckou cucremsr [l H.
Menpeneesa, BaJleHTHbIE BO3MOYKHOCTU aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTb YMEHHI: XapakTepuszoBaTh (OMHUCHIBaTH) OOIIKE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYyIIECTBOBAHHE T€HETHUYECKOW CBSI3M MEXKJy HEOPraHMYECKMMH BEIIECTBAMHU C
ITIOMOILBIK YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINM;

cOpMHUPOBAHHOCTh YMEHUS  PACKpbhIBaTh CYIIHOCTb: OKHCJIMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHHS AJIEKTPOHHOIO OajaHca
ATUX pEeaKIui; peaklril MOHHOro OOMEHa MyTEM COCTABJICHUS WX IMOJHBIX U
COKpAlIEHHBIX  HMOHHBIX  yPaBHEHUW;  peakUMd  TUAPOIU3a;  peakuiu
KOMILJIEKCO00pa3oBaHus (Ha MpUMEpe T'UIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUSA);

c(hOPMUPOBAHHOCTb yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUS
XUMHUYECKUX PEAKIUN C Y4ETOM HUX IHEPreTUUECKHUX XAPAKTEPUCTHUK, XapakKTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaKkIUu B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTOpoB, a TAaKXKE XapakTep CMEMICHUS XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3zaeicTBuil (mpunuun Jle [llarense);

c(hOPMUPOBAHHOCTb YMEHHUS XapaKTEPU30BaTh XUMHUECKHUE PEAKIIUH,
JIe)KAIKE B OCHOBE MMPOMBIIIJICHHOTO MOJYYE€HUSI CEPHOW KHUCIIOTHI, aMMHAKa,



oOlllMe HayyHble MPUHLMIBI XUMHUYECKUX MPOU3BOJICTB; I1EJIE€CO00pPa3HOCTh
NPUMEHEHUS HEOPTaHWYECKUX BEHIESCTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHs] COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTb BJIAJICHUS] CHUCTEMOM 3HAHWM O METOJax HAyYHOIO
MO3HAHUSl SBJICHUN MNPUPOABI — HAOIIOJACHUE, H3MEpPEHUEe, MOJICITUPOBAHUE,
AKCHEPUMEHT (peabHbIN U MBICICHHBIN ), UCTIOJb3yEMbIX B €CTECTBEHHbBIX HayKax,
YMEHHUSI IPUMEHSThH 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAaHUN BEIIECTB
U s OOBSICHEHUS XMMHYECKUX SIBIIGHUW, HMMEIONMX MECTO B MPHUPO/IE,
MPaKTUYECKOHN JEATETLHOCTH YeJIOBEKa U B TIOBCETHEBHOM KU3HU;

c(hOpPMUPOBAHHOCTb YMEHUSI BBISIBISITH B3aUMOCBSI3b XMMHUECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
00J1ee 0CO3HAHHOTO MOHUMAHUS MaTePUATHHOTO €IMHCTBA MUPA;

chOpMHUPOBAHHOCTh YMEHUSI MPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUM «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIPHAsl KOHIICHTPAIUs»;
Macchl BellecTBa WM 00bEMa raza mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
i 00bEMY OHOTO W3 YUYaCTBYIOIIMX B PEAKIIMU BEMIECTB; TEIJIOBOro s dexra
peakuuy; 3Ha4eHUs BOAOPOIHOTO MOKAa3aTelsl pacTBOPOB KHUCJIOT U IIEJIOYEN C
W3BECTHOM CTEMEHbIO AMCCOIMAIU;, Macchl (00bEMa, KOJHWYECTBa BEIIECTBA)
MPOJAYKTa PEaKIUU, €CIU OJHO M3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBopa C
onpeieIEHHON MacCOBOM J10JIel pacTBOPEHHOTO BELIESCTBA WIIM JJAHO B U3OBITKE
(MMeeT mpuMecH); JOTU BBIXO/a MPOAYKTA PEaKINK; 00bEMHBIX OTHOIICHUH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOAUTH
XUMUYECKUA  SKCHEpUMEHT  (IpOBEIECHHE  pEeakuuid  HOHHOrO  OOMEHa,
MOATBEPKACHUE KaueCTBEHHOI'O0 COCTAaBa HEOPraHMYECKUX BEILIECTB, ONpPE/ICICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI) HWHJIUKATOPOB, HM3YyYEHUE BIHUSHUS
pasnUYHBIX  (AKTOPOB HA CKOPOCTh XWMHUYECKOW  PpEaKIMH, pEIICHUe
OKCIIEPUMEHTATIBHBIX 3adad 1o TemaMm «Mertamisy u  «Hemeramnsi»y) ¢
coOJroieHueM TpaBmil 0€301acHOro OOpaIeHus: ¢ BEIIECTBAMHU U JJaOOPaTOPHBIM
o0opynoBanueM, GopMyJIMPOBATH 1I€JIb UCCIICIOBAHUS, IPEACTABISATH B PA3IMUHON
dbopme  pe3ynbTaThl  AKCIEPUMEHTA, AaHAJIM3UPOBaTh W  OICHHUBATh WX
JIOCTOBEPHOCT;

c(hOpMUPOBAHHOCTb YMEHHI: COOIIOIATh MPaBUIIa MOJb30BAHUSI XUMUYECKOU
nocyaol W jabopaTopHbIM 00OpyAOBaHWEM, OOpallleHHus C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKIIUSIMU IO BBIMTOJTHEHUIO JTA0OPATOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTHYECKH IIEJIeCO00pa3HOTO TIOBEACHHUS B OBITY W TPYIOBOU
JEATEIIbHOCTH B LENAX COXPAHEHMSI CBOETO 3/I0POBBS, OKPYXKAroLIEl MPUPOIHON
cCpeabl W JOCTHXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABAaTh OIACHOCTh
TOKCHUYECKOI'0 JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHUMas cMmbIch nmokaszarens [IJIK;



chOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IEJICHANPABICHHBIA TTONUCK
XUMHYECKON HH(POpMAIMK B pa3IMYHBIX UCTOYHUKAX (HaydyHas M yaeOHO-Hay4YHas
JauTepaTypa, CpeacTBa MaccoBoi mHbopmanuu, UHTEpHET 1 Apyrue), KpUTHIECKU
aHAJIM3UPOBATH XUMUYECKYIO HH(OpMALIUIO, IepepadaThiBaTh €€ U UCIOIH30BaTh B
COOTBETCTBUH C IMOCTABJICHHON yueOHOM 3a1aueil.



TEMATHUYECKOE IINIAHUPOBAHHUE
11 KUIACC

HanmenoBaHue pa3jieioB U TeM
Ne ni/m
NPOrpamMMbl

Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM

Crtpoenue atroma. [lepuoanueckuit 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMHYECKUX
anemenToB /1. 1. Menaeneena

19 Crpoenue BelecTBa. MHOroo6pasue
' BEIIIECTB

1.3 XHUMHUYECKUE PEAKITUN
Hroro no pazneny

Pa3nea 2. Heopranmueckasi XuMust
2.1 Hewmeranmsl

2.2 Merasuisl
Hroro no pazneny

Pa3zgen 3. XuMus 1 :KU3Hb

31 Metoanl MO3HAHUA B XUMUHU. XUMUS U

KHU3HBb
Htoro no pazaeny

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

KoaunuyecTBO 4acoB

Beero KoHTpoibHbIe
padoThI
9
11 1
19 1
39
31 1
23
o4
9
9
102 4

IIpakTHYeckue

padoThbI

JICKTPOHHBIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl



IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX sIJIEp.
XUMHYECKUH 3eMeHT. M130TonEkl

CTpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukaius XuMHUUECKUX JIEMEHTOB
(s-, p-, d-, f-amemeHnTHI)

PacripeniesieHue 371€KTPOHOB 10 AaTOMHBIM
opOuTaIIM

DNEeKTPOHHBIE KOH(PHUTYpAIIUK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM
COCTOAHUU

DNeKTPOHHBIE KOH(MUTYpAIIH HOHOB.
DNEeKTPOOTPULIATETEHOCTh

[lepuonnueckuii 3akoH u I[lepuonnueckas
CHCTEeMa XUMHYECKHUX deMeHToB /1. 1.
Meneneesa, CBA3b C COBPEMEHHOU
TEOPHUEU CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX
VMU IIPOCTBIX U CJIIOXKHBIX BEILECTB 10
IpyIIaM U epruoaam

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThbI

DJIEKTPOHHBIE
Hdara nu@posbIe
u3yyeHusi o0pa3oBaTesbHbIE

pecypchbl

05.09

05.09

08.09

11.09

11.09

15.09

18.09

18.09



10

11

12

13

14

15

16

17

18

Cucremarusanys U 00001IeHYE 3HAHUI IO
TEME

Bunsl xumuueckoii cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJIGHTHOM CBS3H.
Bonoponnas cBsizb. MexMoIeKyJIsspHbIe
B3aMMOICHCTBHUSI

BaneHnTHOCTh U BaJIeHTHBIE BOBMOXHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

[IpencraBieHns 0 KOMIUIEKCHBIX
COCIMHEHUSX: COCTAB U HOMEHKJIaTypa

BemecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTpOEHUS. THIIBI
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBneHne 0 KOJJIOUIHBIX pacTBOPax

VcTuHHBIE PacTBOPBI: HACHIIIEHHBIE U
HEHACBIIIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparst

CriocoObl BbIpa)Ke€HUSI KOHIIEHTPAUU
pacTBOpPOB

Pemenue 3a1a4 ¢ UCIoIb30BaHUEM
TOHATUH ""MaccoBasi 0JIs1 paCTBOPEHHOTO

nn

BelecTna', "MoJsipHas KOHIEHTpanus'"

Knaccudukanus 1 HoMEHKIaTypa
HEOPraHUYECKUX BEILECTB

22.09

25.09

25.09

29.09

02.10

02.10

06.10

09.10

09.10

13.10



19

20

21

22

23

24

25

26

27

28

Cucremarusanys U 00001IeHYE 3HAHUI IO
TEME

Kontponbnas padota no temam "CtpoeHue
aroMma. [leproanueckuii 3aKOH U
[lepuoanueckast cucteMa XMMUYECKUX
anemeHntoB . 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

Kiaccudukanust XuMHuecKuX peakiyii B
HEOPraHUYeCKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUs1 MaCChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMUYECKUX PEAKITUAX

TennoBsie 3¢ (HEeKThl XUMUYECKUX PEaKIUH.
TepMoxuMuyeckre ypaBHEHUS

Brranciaenus mo YPAaBHCHUAM XUMHUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHNYCCKHUM YPABHCHHUAM

CKopocTh XMMHUYECKOH peaklinu, eé
3aBHCUMOCTH OT Pa3IHMYHBIX (PAKTOPOB.
Kartanu3 u katanu3aTtopsl

I'oMoreHHbIE U TeTEpOreHHbIE PEAKIINU
[IpakTuueckas padora Ne 1 o Teme

"Bnustaue pa3nuaHbIXx GaKTOPOB HA
CKOPOCTh XUMHUYECKOU peakuuu"

OOpaTumble 1 HEOOPATUMBbIE pEAKIINU.
XUMHUYECKOE PABHOBECHE

[IpaxTuyeckas padbora Ne 2 o Teme
"BnusiHue pa3nu4HbIX (PaKTOPOB Ha
I0JIO)KEHHE XMMHUYECKOTo paBHOBecus"

16.10

16.10

20.10

23.10

23.10

27.10

07.11

07.11

10.11

13.11



29

30

31

32

33

34

35

36
37

38

39

40

DIEKTPONIUTHYECKAs! AUCCOLIMALIMS.
CunbHbIC U cl1a0bIe AMEKTPONUThL. CTereHb
JUCCOLUALIUN

Nonnoe npoussenenue Boael. Cpena
BOJHBIX PacTBOPOB. Bonopoauslii
nokasatens (pH) pactBopa

IM'maponus coneit. Peakiuu, npoTekaromue
B PacTBOPAX AJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o Teme
"XUMHYECKHE PEaKui B pacTBOpax
3JEKTPOJIUTOR"

OKHCIUTEITBEHO-BOCCTAHOBUTEIBHBIC
peakuun. BaxxHenre OKUCIuTeNu U
BOCCTAHOBHTEIIH

Merton 31eKTpOHHOTO (3JIEKTOHHO-
MOHHOT0) OanmaHca

DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEIIECTB

Pemienue 3a1au pa3auvHbIX TUIIOB
Pemenue 3aga4 pa3auyHbIX TUIIOB
Cucremaru3anys 1 00001cHIE 3HAHUH 110
teme " XuMHuecKre peakuun"
Konrtponsnas pabora o Teme
"Xumuueckue peakuuu"

ITonoxenue HeMeTaII0B B
[lepuoanueckoii cucreMe XUMHUYECKUX
anemenToB . 1. MenneneeBa u

13.11

17.11

20.11

20.11

24.11

27.11

27.11

01.12
04.12

04.12

08.12

11.12



41

42

43

44

45

46

47

48
49

50

51

0COOCHHOCTH CTPOCHHUS UX aTOMOB.
dusnueckue cBOMCTBAa HEMETAIIOB

AJIOTpOnus HEMETAJUIOB (Ha puMepe
KHCIopo/a, cepsl, hocdopa u yriepoaa)
Bonopon: nonydenue, puznyeckue u
XUMHYECKHE CBOMCTBA. [ 'uapuabl

["anoreHbl: HAXOXKICHUE B IPUPOJIE,
CHOCOOBI NOTYYeHHUS, PUIUIECKUE U
XUMHUYECKHE CBOKCTBA

l'anorenoBonopoasl. Baxuenmue
KHCJIOPOJICOAEPKALLUE COEUHEHUS
raJIor€HOB

JlaGopaTopHble U TPOMBIIIITICHHBIE
CIOCOOBI MOTYUYEHHS TaJIOTEHOB.
[IpumeHeHNe raloreHoB U UX COEIUHEHUM
[IpakTuueckas pabora Ne 4. Pemenue
9KCIIEPUMEHTAJIbHBIX 33a4 110 TeMe
"T"anorensr"

Kucnopon: nabopatopnsie u
IIPOMBIIIJIEHHBIE CIIOCOOBI MOTYUYEHMS,
(u3nyeckre U XUMHUYECKUE CBONCTBA.
O3oH. [IpumeHnenue kuciaopoaa U 030Ha
OKcubl ¥ IEPOKCHUIBI

Pemenue 3anau pa3auvHbIX TUIIOB
Cepa: HaXOXJCHHE B TIPUPOJIE, CTTIOCOOBI
MOJIy4€HUs1, PU3NYECKUE U XUMUYECKHE
CBOICTBa

CepoBonopo, cynbhuabt

11.12

15.12

18.12

18.12

22.12

25.12

25.12

29.12
09.01

09.01

12.01



52

53

54

55

56

57

58

59

60

61

62

63

Kucnopozcoaepxaliye COeIUHEHUS CEPBI.
Oco0OeHHOCTH CBOMCTB CEpHON KUCIIOTHI

[IpakTrueckas padota Ne 5. Pemenue
3KCIEepUMEHTANIbHBIX 3a7a4 1o TeMe "Cepa
" €€ coequHeHus"

A3OT: HaX0XKJICHHE B MPUPOJIC, CITOCOOBI
noTy4eHus1, GU3NIECKUe U XUMUICCKUE
CBOMCTBA. AMMUAK, HUTPHUIBI

Kucnopoacoaepxaiiye COeTUHSHIS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOW KHUCJIOTHI

[IpumeHneHnue a30Ta ¥ €ro COeINHEHUM.
A30THBIE y100peHUs

docdop: HaxXOkKAEHUE B IPUPOJIE, CIOCOOBI
NoJyyeHus, GU3N4YeCKUe 1 XUMHUYECKUE
cBoiicTBa. Pochuast u pochun

Oxkcunnl hocdopa, pochopcoaepxarime
kucnoThl. Conmu pochOopHON KUCTOTHI
[Tpumenenue pochopa 1 ero coeAMHEHU.
dochopubie y1oOpeHus

[IpakTrueckas padota Ne 6. Perenue
9KCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T
u pochop u ux coenuHeHU"

VYraepon: HaxoXAEHUE B IPUPOIE,
JJIOTPONHbIE MOAU(DUKALUY; pU3nUecKue
U XUMHUYECKHE CBONCTBA, IPUMEHEHHE
Oxcun yriepoaa(ll), okeun yraepoma(lV),
yroJjibHasi KMCJI0Ta U €€ cosln

Pemenue 3aa4 pa3INYHbIX TUIIOB

15.01

15.01

19.01

22.01

22.01

26.01

29.01

29.01

02.02

05.02

05.02

09.02



64

65

66

67

68

69

70

71

72

73
74

75

76

Kpemuwuii: HaxoxaeHue B mpupoze,
CHOCOOBI NOTYYeHHUS, PUIUIECKUE U
XUMHYECKHUE CBOMCTBA

Oxcun kpemuusi(1V), kpeMHUEBast KUCIOTA,
CUJIMKATBI

[IpuMeHeHne KpeMHUS U €T0 COCITMHEHU.
CrekJ10, €ro nojryueHue, BUAbI CTEKIIa
Pemenue 3a1au pa3nudHbIX TUTIOB
CucremaTtu3zanus 1 0000IICHUE 3HAHUN 110
teme "Hemeramibr"

KonTponbhas pabora no teme
"Hemeranmsr"

AHanu3 pe3yiabTaToB KOHTPOJIBHOMN
paboThI, KOPPEKITUS OMIHUOOK

[Tonoxenue metamioB B [lepuoanueckoit
CUCTEME XUMHUYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS dIEKTPOHHBIX
000JI04Y€K aTOMOB METaJIIOB

O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpumeHeHre MeTaIoB B OBITY U TEXHUKE
CmnaBsl MetasuioB. Koppo3ust Metamios
Pemenne 3a1ay pa3nuyHbIX TUIIOB
DIIEKTPOXUMUYECKUH Psil HANTPSYKEHUI

MeTaioB. OOmMe CrocoObl MOTyYeHUS
METaJUIOB

O6mias xapakrepuctuka MetauioB |A-
rpymsl llepruoanyeckoin cucteMbl
XUMHYECKHX 3J1eMeHTOB. HaTpuil n kanuii:

12.02

12.02

16.02

19.02

19.02

26.02

26.02

01.03

01.03

04.03
04.03

11.03

11.03



77

78

79

80

81

82

83

84

MOJTy4eHUe, PU3NICCKUE U XUMUYECKHE
CBOICTBA, IPUMEHEHHUE MMPOCTHIX BELIECTB
U UX COEOUHEHUN

OO6mas xapakrepucTtrka MetayioB |A-
rpynsl [lepuonndeckoit cuctembl
XUMUYECKHUX IEMEHTOB. Maruuii u
KaJIbIMA: IOTy4YeHHe, PU3NUECKUe U
XHUMHAYECKHE CBOWCTBA, IPUMEHEHHE
MIPOCTHIX BEMIECTB M UX COCTMHEHHUI

JKécTtkoCcTh BOIBI U CIOCOOEI €8
yCTpaHEHUs

AnroMuHU: ody4yeHue, pusndeckue u
XUMHYECKHE CBONCTBA, IPUMEHEHHE

AMpoTepHbIe cBOICTBA OKCHIA U
TUAPOKCH/IA aJTFOMHHMS,
TUIPOKCOKOMIIJIEKCHI aJIFOMUHUS, UX
IIPUMEHEHHE

Pemenue 3aaa4 pa3sIM4YHbIX TUIIOB

[TpakTrueckas padota Ne 7. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME
"Mertauiel r1aBHbIX oArpymm"

OOmas xapakTepruCcTHKa METaJIOB
no6ounbix noarpynn (b-rpymm)
[Tepuoanyeckoit CUCTEMBI XUMUYECKUX
3JIEMEHTOB

dusnueckre U XUMUYECKHAE CBOMCTBA
XpOMa 1 €ro COeAMHEHUH, NX TPUMEHEHUE

15.03

15.03

18.03

18.03

22.03

01.04

01.04

05.04



85

86

87

88

89

90

91

92

93

94

95

Baxxueiue coequHeHusT Maprasia.
IIepmaHranar xanus, €ero OKACIUTEIbHBIC
CBOMCTBa

dusnyecKkue U XUMHYECKUE CBOMCTBA
Kenesa u ero coenvuHenuit. [lomydenue u
IIPMMEHEHHE CIUIABOB XKele3a

dusnueckue 1 XUMHUUYECKHE CBOWCTBA MEIN
1 € COCTMHCHUH, NX TPUMEHEHNE

dusznyeckue 1 XUMHUYECKHE CBOMCTBA
[IMHKA U €r0 COEUHEHHI, UX IPUMEHEHHE.
' apOoKCOKOMILIEKCHI IMHKA

[IpakTruyeckas pabora Ne 8. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"MeTtanibl M0OOYHBIX oArpymm"”

Pemenue 3amau PAa3JIMIHBIX TUIIOB

O0001IeHre 1 CUCTEMAaTU3 AL
M3YYCHHOTO MaTepraa Imo TeMe
"MeTtamis"

Kontponbnas padota no teme "Metamibr"

AHanu3 pe3ynbTaToB KOHTPOJIBHOU
paboThI, KOPPEKIUS OMINOOK

Ponp xumum B obecrieueHnn yCTOMYUBOTO
pa3Butus yenoeuecTra. [lonstue o
HAy4YHBIX METOJaX UCCIIEIOBaHMS BEILIECTB

HaquLIe HpI/IHIII/IHI)I OpFaHI/ISaHI/II/I
XUMHUYECKOTO MPOU3BOJICTBA.
[IpombIIIeHHBIE CTIOCOOBI TTOTYYSHUS
Ba)KHEHIIINX BEIIECTB

08.04

08.04

12.04

15.04

15.04

19.04

22.04

22.04

26.04



96

97

98

99

100

101

102

XHUMHUYECKOE 3arpsA3HEHNE OKPYKAOUIEH
CpEBI U €T0 MOCIEACTBUS

XUMUA U 3J0pPOBbE YEIIOBEKA.
JlekapcTBeHHBIE CpeNCTBA

Xumus . Pons XuMuu B o0ecrieueHnun
MUIEBOI 0E30IaCHOCTHU

KocMmernueckue u napproMepHbie

cpeactsa. beiToBas xumMus

XuMUA B CTPOUTENILCTBE. Baxkueiime
CTPOUTEIIbHBIE U KOHCTPYKIIMOHHbBIE
MaTepuaibl

XHUMHS B CEJILCKOM XO3SIHUCTBE.
Opranndeckue 1 MUHEPATbHBIC YI00PEHHS

Cucremarusanus 1 00001IeHAE 3HAHUHI 110
TEME

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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03.05

06.05

13.05

13.05

17.05

20.05

20.05



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOTO
MPOLIECCA

Oo0s13aTes1bHBbIE yYeOHbIe MATEPHAJIBI JIA YYCHUKA

1.Epemun B.B., Ky3smenko H.E., JlpoznoBa A.A., Jlynun B.B. Xumus, 11 xnacc,
yrayOnensslil yposenb. M.: [Ipoda, 2021.

MCTOZ[I/I‘IGCKI/IC MaTEepHAJIbI IJISd YYUTEIA

1.Pabouas mporpamma yueOHOTo npeameTa « XuMus» Ha yriyOJI€HHOM YPOBHE
cpennero obmiero oopazoBanus k YMK no xumuu B. B. Epemuna, H. E. Ky3sMmeHnko,
B. 1. Tepenuna, A. A. JIpo3nosa, B. B. JIlyHuna nu MeToguyeckue peKOMEHIalNH 110
ee cocrasiieHuIo (aBTopel B. B. Epemun, A. A. Jlpo3nos, 1. B. Epemuna, 3. 1O.
Kepumos).

2. Metoanueckoe nocodue k yueouuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpoznosa, B. B. Jlynuna «Xumus. YrinyOnennsiidi yposenb. 11 kmace» (aBTopsl B. B.
Epemun, H. B. Bonkosa, H. B. ®upcrosa, 1. B. Epemuna, A. A. Ipo3nos, 3. IO.
Kepumos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



