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HOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamMma Mo XMMUM Ha YPOBHE CpEHEro oO0Iiero oopa3zoBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3zoBaTenbHON IpOrpaMMBbl CpeaHEro o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PeaepanbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaqu3yIOIMX OCHOBHBIE OOpa3oBaTelbHbBIE MPOrPAMMBI, U
OCHOBHBIX TOoNIO)keHUH «CTpaTerun pas3BuTUsl BocnuTanus B Poccuiickoit
®enepanuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HAa YpOBHE YriyONEHHOTO HW3Y4YEHHs 3aHMMAET BAa)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
WN3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX AuddepeHunpoBaHHOTO,
npouabHOrO0 OOy4YeHHs, MPU3BAHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy UX K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU B COLUYME, a TAKXKeE IS
OpPOJOJKEHUsT O0y4YeHUs B OpraHu3alusax IMpodeccruoHalIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno xuMHMM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  MHTEPHPETAalUI0 B  COOTBETCTBMM C  OCHOBOIIOJIAralONIMMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIeil, coaepx aHus,
pe3yabTaToB OOYy4YeHHs] M TpPeOOBaHUH K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEIYIOIIME BBINOJIHAEMbIE MPOrpaMMOM Mo
XUMUHU (PYHKITHHN:

e UHPOPMAIIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol oOecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0yuyeHus1, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIasl, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJSI W OLEHKH O0pa3oBaTENIbHBIX JOCTHKEHUN OOyYaroluxcsl B
pamMKax HWTOTOBOM arrectalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeJIbHOE
Ui W3y4eHUs] B paMKax OTHENbHBIX Npouiei, mnpeaycMaTpuBaeT



pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiepKaTeNbHBIM JIMHUSM/pa3fiesiaM Kypca;

e J1aéT MPUMEPHOE pacmpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEMOIO
JUTSL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEILHOCTh H3YUYCHHUS y4eOHOIO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4deHus MpeaMera
Ha yIrIIyOJIEHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHMs, COJACPKATEIBHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
POTrPaMMBbl CpeaHero o011ero oOpa3zoBaHus (JIMYHOCTHBIX,
METanpeMETHbIX, MPEAMETHBIX), a TaKKe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX  JCHUCTBUIM  OOydYaromerocss IO OCBOCHHIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B MPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a TmpeaelaMyd YCTAaHOBICHHOW TpOrpaMMON TI0  XUMUH
o0si3aTeNbHON (MHBAPUAHTHOW) COCTABIISIIONICH COACp)KaHUS yuyeOHOTO TpeaMeTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTaBIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBMM C HAIPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBHUM ¢ KkoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TPEeIMETOB 0a30BOr0 ©  yriayOJNEHHOTO YpOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO OOyUEHHS Ha YpPOBHE CpEeIHEro oOmero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHs HAMpaBlieH Ha pealu3aluio
NPEEMCTBEHHOCTH €  MOCJIEIYIONIMM  J3TarioM  MOJYYeHHs] ~ XUMHYECKOTO
oOpa3oBaHHs B paMKaxXx HW3yYEHUS CHEIUATBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPo(ecCHOHaIbLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3ydeHHe MpeaMeTa «XUMHs) OPUCHTHUPOBAHO
MPEUMYIECTBEHHO HA  pPACIIUPEHUE U  YIIYyOJIeHHE TEOPETUYECKOU |
MPAKTUYECKON MOATOTOBKH OOYYAIOIIUXCS, BHIOPABIINX OMPEASIEHHBIA MPOPUITh
oOy4YeHHsl, B TOM YHCJIE C IEPCTIEKTUBOM MOCIEAYIOMIETO MOTyYeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHS
dbenepaabHOl 00pa30BaTEIBHOM TIPOrpaMMBbI CPEJIHETO OO0MIero o0pa30oBaHUS
U3yueHue npeaMera «XUMHUS» OpPHUEHTUPOBAHO TaKXe Ha pelIeHHe 3aaad
BOCITUTAHUSI W COIMAILHOTO PAa3BUTUS OOyYaromuxcs, Ha (OPMUPOBAHHUE Y HUX
OOILIEUHTEIJIEKTYaJIbHbIX YMEHUH, YMEHHH palMoHalu3aluu yuyeOHOro Tpyaa u
0000IMIEHHBIX CIIOCOOOB  JIEATEIBHOCTH, WMEIINX MEXKIUCIUILIIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.



CocrapisitoniuMu ipeiMeTa «XuMUs» Ha YpOBHE YIIYyOJEHHOTO H3Yy4YeHUSs
SBIIIOTCS  YIIIyOJNI€HHBIE Kypchl — «Opranwdeckas xumusi» U «OOmas u
Heopranuueckas xumusi». [lpu onpeaeneHuu moaxoa0B K 0TOOPY U CTPYKTYpHOMU
OpraHu3alliy COJAEPXKAHUS ATUX KYypCOB B MpPOrpaMMe€ IO XHMHHU 332 OCHOBY
npuHAThl nojoxkenus PI'OC COO o paznuuusax 06a30BOro U yriayO0ia€HHOro
YPOBHEU U3YyUYEHHUs IIpEaAMETA.

OcHoBY copepxkanusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYeCKas XHUMHSI» COCTABIISIET COBOKYIMHOCTHh TNPEIMETHBIX 3HAHUA U
YMEHHH, OTHOCALIMXCS K 0a30BOMY YPOBHIO HM3y4Y€HHUs NpeaMera. JTa cucTema
3HAHMM TOJy4YaeT OMNpeAeEHHOEe TEOPETHYECKOe JOMOJIHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJblIUid  00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3y4Y€HHUs IMpeameTa olecreyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0bEMA 3HAHUA O XUMHUYECKUX
AJIEMEHTAaX U CBOMCTBaX MX COECJMHEHUH HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUS
NPEJICTaBICHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAHMS PEaKIMi, paCCMaTPUBAEMBIX C TOYKH 3PCHHUS XMMHYCCKOW KUHCTUKH
U TepMmoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamnueckoit
CUCTEMBI XUMUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAaHUUYECKUX MPECTABICHUSIX O CTPOCHHH aToMa. XHUMHUYECKas CBS3b
OOBSICHACTCS C TOYKU 3PEHUSI IHEPreTHUECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
paspyllieHud, a TakKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUIIOB ~ peakuui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTaBICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOJIM3€E PACIIaBOB U PACTBOPOB BEIIECTB.
B kypce oprannyeckoil XUMHUHM TIPH PACCMOTPEHHUHM PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHUN yaenseTcss oco0oe BHUMaHWEe BOIpocaM 00 3JIeKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIuil.

Ocoboe 3HayeHHWE HMEET TO, YTO Ha COJAEpPXKAHUE KypCOB XHUMHH
yriayOiaEHHOTO YPOBHS U3yUYEHHUS JIJISl KJIACCOB OMpPenenEHHOTo poduiis (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K oOmmel cucreme
MPEIMETHBIX 3HAHUM) OKA3bIBAIOT BIUSHUE CMEXHBIC TIpeaIMeThl. Tak, Hampumep,
B COJICpKaHUM TMpeaMeTa JJisl KJIACCOB XUMHUKO-(DU3UYecKOro mpoduis O0mbinoe
3HaueHne OyayT WMETh DJIEMEHTHl y4yeOHOro marepuana mo obmeit xumuu. Ilpu
M3YYCHUHW TIpeJIMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJ/IOB MO3HAHMSI, OOITHOCTh 3aKOHOB U TECOPUH B XUMHUU U B (PU3HMKE: aTOMHO-
MOJICKYJISIpHAsi TeOpHusi (MOJEKYJsIpHas Teopus B (U3HKE), 3aKOHBI COXPAHCHHS
MacChl W DHEPTUU, 3aKOHBI TEPMOJMHAMHUKHU, DJIEKTPOIW3a, MPEICTABICHUS O
CTPOEHUU BEUIECTB U APYTOE.

B TO0 e Bpems B coepKaHMHM TpeAMETa IS KJIACCOB XHMHKO-
ouosiornueckoro npodusis OONIbIINN yAENbHBINM Bec OyJAeT UMETh OpraHuYecKas
xumuss. B 3TOM ciayyae mpenocTaBiSeTCS  BO3MOXHOCTH sl Ooliee
OOCTOSITENIPHOTO ~ PACCMOTPEHUS XUMUYECKOW  OpraHW3aldd  KICTKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOJST, K TMPUMEPY, TaKHe



CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JHUOUAbLI, OENIKH, YIJIEBOAbI, HYKICHHOBBHIE
KUCJIOTBI M Apyrue. IIpm 3TOM 3HaHUA O COCTaBE M CBOWMCTBaxX IMpEICTaBUTENEH
OCHOBHBIX KJIaCCOB OPraHUYECKHX BEHIECTB CIY>KaT OCHOBOW ISl W3Y4YEHUS
CYIIIHOCTH MPOIECCOB POTOCUHTE3A, IbIXaHUS, TTUIIEBAPCHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
0O0IlleHaYYHBIX METO/IOB TIO3HAHMS U OIBITa MPAKTUUYECKOTO MPUMEHEHUS HAyUYHbBIX
3HAHMM HM3ydeHHE mnpeaMera «XuMUs» Ha yriayOJE€HHOM YypOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS34X C YYEOHBIMH TIpeAMETaMU, BXOASIIUMU B COCTaB
npeaMeTHbIX obnacteld «EcTecTBeHHO-Hay4HBIE NpeaMeThl», «MaTemMaTuka u
uHpopmatuka» 1 «Pycckuii sI3bIK U TUTEpATYpay.

[Ipu wu3yuenuum ydeOHOro mpeameTa «XuUMHUS» Ha YIIyOJEHHOM YPOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpPEJIHETr0o 0011ero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeil MepPBOCTENICHHON 3HAYUMOCTU SIBJIsIETCS (DOPMUPOBAHUE OCHOB
HAyKd XUMHHU Kak o0O0JIaCTH COBPEMEHHOI'O €CTEeCTBO3HAHUSA, IPAKTUUYECKOM
NEATEILHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Penienue
ATOW 3aJaud Ha YrAyOJEHHOM YPOBHE W3YYCHHS TMpeaMeTa Mpearnoaract
peanu3annio TaKux 1eyei, Kak:

e (QopMHpOBaHHE TMPEJACTABICHUN: O MaTepHAIBLHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SBJICHUI MPUPOJIBI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecredyeHuu
YCTOWYMBOTO  pa3BUTHS  4eJOBEYeCTBA: B  PEIICHUH  MpodiieM
HKOJIOTHYECKOM, PHEPreTUYECKON M MUILEeBOM 0€30MacHOCTH, B Pa3BUTHH
MEJULHUHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreyeHny palruoHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUST U OOIIEH KyIbTypbl YelIOBEKa, a TaKKe HKOJOTHYECKU
000CHOBaHHOT'O OTHOIICHHS K CBOEMY 370POBBIO U MIPUPOTHON CpeIe;

e OCBOCHHE CHCTEMBI 3HAHUM, JIEKAIMUX B OCHOBE XUMHYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB U TEOPUUA XUMHHM, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX W
KMHETUYECKUX 3aKOHOMEPHOCTSX IMPOTEKAaHWS XMMHUYECKUX PEaKUuid, O
XUMHYECKOM PaBHOBECHH, PACTBOPAX M JAUCIEPCHBIX CHCTEMaX, 00 00Iux
Hay4YHbIX IPUHLIHUIAX XUMAYECKOTO TPOU3BOICTBA;

e (dopmupoBanue y oOyyaromuxcs OCO3HAHHOTO IMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKHUX 3HAHUU MJIs1 OOBSICHEHUS
KIIFOUEBBIX HJIeM M TpoOJeM COBPEMEHHOM XWMHH, JJII OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAaMOTHOTO PEIIeHUsI NPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIEICTBUI
OBITOBOM W TMPOU3BOJCTBEHHOW JEATENHHOCTU 4YEJIOBEKA, CBSI3aHHON C



XUMHYECKUM  TPOU3BOJCTBOM, HCIOJIb30BAaHUEM U  NepepadOTKOM
BEILECTB;

yriayOjaeHue  NpelICcTaBIeHUH O  HAy4yHbIX  METOoAax  IO3HaHMS,
HEOOXOUMBIX JII TPUOOPETEHHs] YMEHUH OPUEHTHUPOBATHCA B MHpPE
BEUIECTB U OOBSCHEHMS] XHUMHYECKUX SIBIICHUN, HMEIOUIMX MECTO B
IPUPOJIE, B MPAKTUYECKON AEATEIBHOCTHA U MIOBCEAHEBHON KU3HMU.

B 1rane peanmmsanuu nepBOOYEPENHBIX BOCIIUTATEIBHBIX M Pa3BUBAIOLIMX
(YyHKUMI LIEJIOCTHOM CHCTEMBI CPEIHEro OOLIero o0pa3oBaHUs NPU HU3YYEHHU
npeaMmera «XuMUsS» Ha  yrIyOJN€HHOM  YpPOBHE 0OCOOYI0 — aKTyaJbHOCTh
NprOOPETAIOT TaKUE LIEIH U 3a]1a4H, KaK:

BOCIIMTaHUE YOEKJAEHHOCTH B IMO3HABAEMOCTH SIBJICHUW TPUPO/IBI,
YBOXCHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPETUYECKUX U
NPHUKJIAIHBIX HMCCIICOBAaHUN B XUMHUHU, (OPMHPOBAHUE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHEC MOTHBAIlMM K OOYYCHHWIO MW IIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥ CaMOBOCIHMTAaHMID  Ha  OCHOBE  YCBOCHUS
00IIEeYEITIOBEYCCKUX [ICHHOCTEH;

pa3BHTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYAIBHBIX M TBOPYCCKUX
CrocoOHOCTEM O00ydarmuxcs, (OpMHUPOBAHHE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBUIO YCTEIIHON NMPOPECCHOHATIBHON U 00IIECTBEHHOMN JIeATeTbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHUpOBaHUE YMEHHMI M HABBIKOB Pa3yMHOTO IPUPOIOIOJIH30BAHUS,
Pa3BHUTHE DKOJIOTUUECKON KYIbTYpbl, IPHUOOPETEHUE OMbITA OOIIECTBEHHO-
IIOJIC3HOM DKOJIOTHYECKOUN NEeATEIILHOCTH.

OO61iee yucI0 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpeqlHero ofmiero oopasoBanms, coctaBimsieT 204 gacoB: B 10 kimacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HeZlENIO).



COIAEPKXAHUE OBYYEHUA

11 KJIACC

OBIIIAS N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX sep. XuMHA4YecKui 3ieMeHT. M3otonsl. CtpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKUe YpPOBHHU U
noaypoBHH. AToMHbIE opOuTanu. Kinaccupukauus XuMUIecKuX 31€MEHTOB (S-, -,
d-, f-o;mementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DOneKTpOoHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB MEPBOrO—4E€TBEPTOrO MEPHUOIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUU, 3JEKTPOHHBbIE KOH(MUIypalud HOHOB.
DIEeKTPOOTPULATEIBHOCTb.

Ilepnognueckuii 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.. MenneneeBa. CBsi3zp nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNnaM W NEpUOJaM. 3HA4YCHUE
nepuoanyeckoro 3akona J[.1. Mennaeneena.

XuMHU4ecKass CBA3b. Buabl XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAf,
MeTajindeckas. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JJIMHA CBSI3U. [[0IspHOCTD, HAIIPAaBIEHHOCTh U
HACBIIAEMOCTh KOBaJEHTHOM cBs3u. KparHele cBa3u. Bopopoanas cBs3b.
MexMOneKyspHblE B3aUMOAECHCTBHS.

BajleHTHOCTP M BaJlEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHUI
3JIEMEHTOB BTOPOI'O MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTellb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COCJAMHEHUH.
[ToHATHE O KOOPAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJADHOIO M HEMOJIEKYJSIDHOIO  CTpPOCHMA.  THIbI
KPUCTAITMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHblie pactBopsl. IIpeacrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAacTBOPOB:
MAaccCOBasi JOJIsl BEIIECTBA B PacTBOPE, MOJISIpHAsA KOHIEHTpauus. HacellenHsle u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.

Knaccudukarus n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpHBHATBHBIC
HAa3BAaHUS OTJECIbHBIX NPEICTABUTENEH HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMUYECKUX peakiuii B HEOPraHUYECKOW U OpPraHUYECKOU
XUMHM. 3aKOH COXPAHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS



SHEPIUM MpPHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMUUECKUX PEaKIIHi.
Tepmoxumuyeckre ypaBHEHUSI.

CkopocTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iuyHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHs. DaKTOPhI, BIUSIONIME HA TOJOKEHHE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIIEHTPALIMU BEILIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle Hlarense.

OnekTponuTnyeckas aucconuanus. CuibHble U cla0ble AIEKTPOJIMTHI.
Crenenp auccoumanuu. Cpena BOOHBIX PAcTBOPOB: KHUCIOTHAsl, HEUTpasbHas,
miesnouHas. Bomopoaueiii mokazatens (PH) pactBopa. I'maponus comneii. Peakiuu
HOHHOT'0 OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUST M BOCCTaHOBJICHMUSI.
Baxneiiimue OKUCIUTENM W BOCCTAaHOBUTENIU. MeETOa dJIEKTpOHHOro OalnaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIIAaBOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYCHUsI BEIIECTB M WX IPEBPAIICHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B TMPUCYTCTBUM KaTaau3aTopa, MOJIENIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OTIPE/ICIICHHE
Cpelbl PacTBOPOB C IOMOIIBI0 MHIWKATOPOB, M3YYEHHUE BIUSHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenue HemetayyioB B llepuoguueckoil cuctemMe XUMHUUYECKHUX
anemenToB [[.M. MennaeneeBa 1 0COOCHHOCTH CTPOCHHUS MX aTOMOB. DU3HUYECKHE
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUS HEMETA/IOB (HAa IMpUMEpEe KHUCIOpPOJa, CEPHI,
dbocdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEaKIMU C
METaJJIaMd M HEMETajulaMU, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ WIpHUIIBL.
TomIMBHBIEC 2JIEMEHTHI.

I'anorensl. HaxoxaeHnue B mpupoje, CrocoObl MOMydeHHS, (GU3UYCCKHE H
XUMHUYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIE CITOCOOBI MOIYUYSHUS
rajoreHoB. [[puyMeHeHne TaJoreHoB U UX COCIUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJICHHBIE CIIOCOOBI TMOIYYCHUS
Kuciaopoja. Pu3ndeckue M XUMHYECKHE CBONCTBA M MPHMEHEHHE KHUCIOpoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. HaxoxpaeHue B TpHpoJe, CIOCOOBI TONy4YeHHUs, (DHU3NUECKUe U
xuMu4deckne cBouctBa. CepoBomopon, cynbduasl. Oxcum cepwi(1V), oxcua
cepoi(VI1). CepHucras u cepHass KUCIOTHI M UX coiau. OCOOEHHOCTH CBOWMCTB
cepHoMl KUCIOThI. [IpuMeHeHune cepbl U €€ COeTUHEHHUI.



Azor. Haxoxaenue B mpUpoAe, CHOCOOBbI MONYYEHHS, (PU3HYECKHE WU
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTpUAbL. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpruMeneHue azora
U €ro COeIMHEHHUI. A30THbIE Y10OpEHUsI.

®ocdop. Haxoxaenue B mpupoje, crnocoObl MONydeHUs, (puznueckue u
xumuueckue cBorctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenune Qocdopa u ero coemunenuit. dochopHbie
yIo0peHus.

Yrnepon, HaxoXIeHWe B OpUpoJe. AJUIOTPONHBIE  MOAUGDUKAIUU.
dusznueckne W XUMUUYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepoma(lV), yronpHas kuciora u eé
coJii. AKTUBHUPOBAHHBIN yroib, afcopOuus. DymiepeHsl, rpadeH, yrjiepoaHbie
HaHOTPYOKU. [IpriMeHeHHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, U €T0
COCIMHECHUM.

Kpemuuii. Haxoxnaenue B mpupojie, CrocoObl TMOJy4YeHUs, (PU3HUECKUE H
xumudeckue cBoirictBa. Oxcupn kpemuusi(1V), kpeMHHEBas KUCIOTa, CUIUKATHI.
[Ipumenenue kpeMHus U ero coequHeHuit. CTEeKI0, ero nojy4eHue, BUIbI CTEKJIA.

[Tonoxxenne MeramnoB B [lepuoandeckoil cucTeMe XUMHUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBolcTBa MeTaioB. [IpuMeHeHHEe MeTalioB B OBITY W TEXHUKE.
CmuiaBbl METAIIOB.

DNEKTPOXUMUYECKUM psifi HampspkeHud wmetawioB.  OOmmue  crocoObl
NOJIyYEHUS METaJIIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anekTpomeramutyprusa. [lonsitue o koppo3uu MeramioB. CrnocoObl 3amUThl OT
KOPpPO3UH.

O6mas xapakrepuctuka metauioB |A-rpymnmer [lepuoamdeckolt cUCTEMBI
XUMUYECKUX 2JJIeMEHTOB. HaTtpuii u kamuii: mnoirydeHue, ¢GU3HYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAUHEHUHN.

O6mas xapakrepuctuka MeTtauioB |IA-rpynmer Ilepuoaudeckoit cUCTEMBI
XUMHYECKUX DJIEMEHTOB. MarHuii M Kalublui: ToJydeHue, (QU3NYECKue W
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUSI.

ANIOMUHUIN: TIONTy4eHHe, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOTO BEIIECTBA M €ro CcoeAuHEeHW. AMGpOTepHBIE CBOWCTBA OKCHAA W
TUAPOKCHUAA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmrast xapakTepucThka MeTawioB moOouHblx mnonarpynmn  (b-rpymm)
[lepronnueckor CUCTEMBI XUMUYECKUX IIEMEHTOB.

du3uyeckue U XMMUYECKUE CBOMCTBA XpoMa M €ro coeluHeHu. OKCUIIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtsl U guxpomMarsl, HUX
OKHCIIUTEIbHbIE CBOKCTBA. [loyueHre u npuMeHeHne Xpoma.



duU3nUeCKue M XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxwneimue coenunenuss wmapranma(ll), wmapranna(lV), wapranma(VI) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3nyYecKue U XMMUYECKUE CBOMCTBA XKe€Jie3a U €ro coeauHeHuil. OKCHUIIBL,
ruapokcuasl u conu xkeneza(ll) u xxeneza(lll). [lonyueHue u mpuMeHeHuUe xene3a
U €ro0 CILUIAaBOB.

DuU3nUEeCKUe U XMMUYECKUE CBOWCTBA MeAu U €€ coenuHeHuu. [lonyuenue u
MIPUMEHEHHUE MEJIU U €€ COCMHECHUM.

[uuk: nomydyeHue, QU3MUECKHE U XUMHYECKHE CBONCTBA. AMQOTEpHbIE
CBOMCTBa OKCHJIa U TUJIPOKCHJIA IIUHKA, THIPOKCOKOMILIEKCHI IIUHKA. [Ipumenenue
[MHKA U €TO COCIMHEHUM.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYCHMsI BEIIECTB W WX MPEeBpalleHUN:
u3ydeHue o0paslloB HEMETAUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHCJIOPOJIe, HM3YYEHHE KOJUIEKIMM «MeTamibl W CIUIaBbl», B3aUMOJCHCTBUE
IICJIOYHBIX U MIETOYHO3EMENbHBIX METAUIOB C BOJOW (BO3MOXKHO HMCIIOJIb30BAHUE
BUJIEOMAaTEpUaIOB), B3aMMOJICHCTBHE IIMHKA W Kejle3a C pacTBOpaMH KHUCJIOT U
IEJI04€H, KAYECTBEHHbBIC PEAKIIMM HA HEOPTaHWYECKHUE aHUOHBI, KATUOH BOJIOPOJIa
U KaTHOHBI METAJIOB, B3aUMOJICHCTBHE THAPOKCHIOB AJTIOMUHHS W IIMHKA C
pacTBOpamMu KHUCJIOT U IEJIOYEH, PEIIEHUE PKCIEPUMEHTAIbHBIX 3a/la4y M0 TeMaM
«lanorensr», «Cepa u e€ coenuHeHus», «A30T U (ochop U HX COCTUHEHUS»,
«MeTasuibl TJIaBHBIX HOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponb xumun B o6ecriedeHn yCTOMYMBOTO pa3BUTHUs yenoBeuecTBa. [lonstue
O Hay4HbIX METOJaxX IIO3HAHUS M METOJOJIOTUM HAY4YHOTO HCCIIEIOBAHMUS.
HayuHble mpuHIUIBI OPraHU3aluyu XMMHYECKOTO Npon3BoACTBa. [IpoMbllieHHBIE
CIOCOOBI MOTYYEHUSI BaKHEHIITNX BEIIECTB (Ha MPUMEpPE MPOU3BOJCTBA aMMHAKA,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbIlIeHHbIe CIIOCOOBI MOIYYSHHSI METANIOB U
CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPY’KAIOIIEH Cpelbl U €ro MOCIEACTBHUS.
Ponb xumuun B oGecrieueHny SHEPreTHIecKoi 0€30MacHOCTH.

Xumuss H  310poBbe uenmoBeka. JlekapcTtBenHble cpencrsa. IIpaBuna
HCIIOJIb30BaHUs JEKAPCTBEHHBIX MpenaparoB. Pojib XuMuK B pa3BUTUU MEIULIMHBI.

XVMHUS TIAIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Ponb xumun B
o0ecreyeHny NHIEeBOi 0e30MacHOCTH.

Kocmetnueckue w mapdromepHsie cpeacTtBa. beitoBas xumus. I[lpaBwma
0e30macHOr0 MCTOJIB30BaHMS TPETapaToB OBITOBOM XUMHUU B TIOBCEIHEBHOM
KU3ZHHU.

XUMHSI B CTPOUTEIHCTBE: Ba)KHEWIIINE CTPOUTENbHbIE MaTepHalibl (LIEMEHT,
OCTOH).

XHUMUS B CEIIbCKOM X03siicTBe. OpraHn4ecKre 1 MUHEPaIbHbIC YI00pEHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepaMHUKa.
Marepuansl 11 anekTpoHuky. HanotexHonoruu.



Pacuérnspie 3anaun.

Pacuéthl: Macchl BeniecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEaKIUMU, €CIU OJHO U3
BELIECTB HMEET INpuMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MNPOAYKTA
peaKiuy, €CIM OJHO M3 BEIIECTB JAaHO B BHJAE pacTBOpa C ONPEAEIEHHOU
MacCOBOM JOJIEW pPACTBOPEHHOIO BEIIECTBA, MACCOBOM [JOJA WU MOJSPHOU
KOHIICHTPAIIMM BEIIECTBA B pAacTBOpPE, JOJHM BBIXOAA MPOAYKTa pPEAKLUHMH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus  MeXnpeaMETHBIX  CBSI3€ MpU  M3yYeHUH OOIEeH u
HEOpraHn4ecKol xumuu B 11 Kiacce oCylIECTBISIETCS YEpPE3 MCIOJIb30BaHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHSITHH, TPUHATHIX B OTACIBHBIX
IpeAMETAX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHSTHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJIU3, CUHTE3, KiaccUuUKaIus, NEePUOJUYHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCTIEPUMEHT, MOJIEIIb, MOJEITUPOBAHUE.

®usuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, DOJEKTPOH, TMPOTOH,
HEWUTPOH, MOH, U30TOMBI, PAIMOAKTUBHOCTb, MOJIEKYJa, YHEPIE€TUUECKNU YPOBEHbD,
BEIIECTBO, TeNO, OO0BEM, arperaTHOE€ COCTOSTHUE BELIECTBA, HWJCalIbHBIA Tra3,
¢u3nyuecKkre BeIUYMHBI, €IMHULIBI U3MEPEHUs, CKOPOCTb, SHEPT U, Macca.

buonorus: kierka, opraHu3M, 3KocucTema, onocdepa, MeTaboIU3M, MAKpPO-
¥ MHUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOIbl, HYKJIIEHHOBbIE KUCIOTHI, (DEpPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK 3HEPTUU B 3KOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJIE3HBIE UCKOMAeMbI€, TOILINBO,
pEeCypCHI.

TexHOoMorus: XUMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYPrusi, CTPOUTEIbHbIE
MaTepuaibl, CEIbCKOXO035MCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIILICHHOCTD,
dapmaneBTHYECKAs POMBILIJIEHHOCTb, IPOU3BOACTBO KOCMETHYECKUX
MPENapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTe€pHajoB, AJIECKTPOHHAsA
MIPOMBIIJIEHHOCTh, HAHOTEXHOJIOT U U.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEJIbHOCTU M CAMOOIIPEAEICHUIO; HAJTMUME MOTUBALIUU K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TIpeaMera «XHUMHUS»  OTpPaXKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTbITA TO3HABATEIBHOM M TMPAKTUYECKOW NE€ATETbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHWsSI, JIOTUKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YBOXEHHUSI K IPOILECCY TBOpYECTBA B OOJACTHM TEOPUM M IMPAKTHYECKOIrO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca U TMO3HABATEJIbHBIX MOTHBOB B TMOJYYCHUH U TMOCIEAYIONIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUS IEHHOCTeH 370poBOro W 0Oe3omacHoro oOpasza JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

MOHUMAHUSI I[EHHOCTU TPABUJI HWHIWBUAYATBHOTO M  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIE0BATEIbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YUYeHHUI0 Mpodeccuil pa3IndHoro poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oymymieit mpodeccuu W peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTMBHOI'O HENPUATUA JCUCTBUM, TMPUHOCAIIMX Bped OKpPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTMYECKON HAIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKPYKAroIeM MHUPE KaK O €IWHCTBE MPUPOJBI M YEIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTEPUANBHON KYyJIbTYpbl, B PEIICHUH TIJIO0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MIPOUCXOIANINX B HEM M3MEHEHU, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKITIOYCHHS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBl MHUpa M CHEHU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIpYTHUE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M YHUBEPCAJIbHBIE Y4YeOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJIbHbIE YUeOHbIe 1eiiCTBUA

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABICHHBIMHU LIEJISIMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBaHUS W KPHUTEPUU IS KiIacCU(PUKAIMK BEIIECTB W
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIaJICTh OCHOBAMH METOJOB HAy4YHOTO ITO3HAHHUS BEIIECTB U XUMHYCCKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHU;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB MCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
IIOMCKY METOJIOB PCIICHHUS TNPAKTHYCCKUX 3ajad, NPUMCHCHUIO Pa3TUIHBIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OILICHUBATh ed JIOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

nprOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WHGPOpMANME: TPUMEHSITh MEXNpeaIMeTHble ((du3ndeckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOU TEMBI B XO/I€ 1UaJIora U/uiu
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPE/JI0KECHUS
OTHOCHUTEJIBHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMMU IIPU BBINOJIHEHUU
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYKJIeHHsI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha YIIIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHUW B PA3IUYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHSI Kypca «OOmas M HeopraHudeckas
XUMHSI» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTEPUAIBHOM EIUHCTBE MUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHN NPUPOJBI, O MECTE€ U 3HAYEHUHU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUYEHHH YCTOMYMBOIO



pa3BUTHA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM U MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECIEUCHHM PAlMOHAIBHOIO MPUPOIOIOIL30BaHUs, B
dbopMUpOBaHUM MUPOBO33pEHHSI U OOIIEW KyJIbTypbl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIECHHSI K CBOEMY 3J0pPOBBIO M TPUPOJHOMU

cpene;
BIQJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHHMH, KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIATAIONINE MOHATHS — XHMHYECKHH OJJIEMEHT, aToM, SIpO aroma,

M30TOIIbI, AIEKTPOHHAs 000JI0UKa aToma, S-, P-, d-aTOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXKIAEHHOE COCTOSIHUS aToma, THOpHAM3alus aTOMHBIX OpOuTanei, HOH,
MOJICKYJIa, BaJIGHTHOCTb, DJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb  OKHCIICHHUS,
XUMUYecKasi CBA3b (KOBaJieHTHAasl, WOHHAs, METa/UIMuecKas, BOJOpPOIHAs),
KpUCTAJUTMYECKasi pemérka, XUMHUYeCKas peakius, pacTBOp, DJICKTPOJIUTHI,
HEDIJICKTPOJIUTHI, DJIEKTPOIUTHYECCKAs] JJTUCCOIMAIIUS, CTENEHb JUCCOIIUAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(dekT
XUMUYECKOU PEaKIMu, CKOPOCTh XUMUUECKON peakIuu, XUMHUIECKOe PaBHOBECHUE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUYECKON IAUCCOIMAIIAU, TEPUOINMICCKUN
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHUsI MacCChl BEIIECTB, 3AKOH COXPAHCHUS U
IPEBPAIICHUSI SHEPTUM MPU XUMUUYECKUX PEAKIHUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JICHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUA, JEXKallue B OCHOBE IOHUMAHUS
OPUYMHHOCTH M CHUCTEMHOCTH  XHUMHUYECKHX  SBJICHUH;  COBPEMEHHBIC
IPEACTABICHUS O CTPOEHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HaIMOJIEKYJISIPHOM  YPOBHSIX; THIPEACTABICHHUS O MEXaHU3MaX XUMHUYECKUX
peakiui, TEpMOAMHAMHYECKUX M  KUHETUYECKUX 3aKOHOMEPHOCTSAX  HX
OPOTEKaHUs, 0 XUMHYECKOM pPABHOBECHUH, PACTBOpPaX WU IUCIIEPCHBIX CHUCTEMaX;
(akToONOTrNYEeCKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BAXKHEUIINX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
NESTENHbHOCTH  YEJIOBEeKa, OONMX  HAy4YHBIX TMPUHIMNAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPU
OMMCAaHUU HEOPTAHMYECKUX BEILIECTB U UX MPEBPAIlCHUIH;

c(hOpPMHUPOBAHHOCTh YMEHHSI HMCIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUNW  XMUMHUYECKHX  pPEaklHil,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuansHble Ha3BaHUS OTIACITBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTb YMEHUS ONPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX SJIEMEHTOB B COCJAMHEHUSX, BHJI XUMHUYECKOU CBA3U (KOBaJICHTHas,



WOHHAsA, METa/lIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOU PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSTH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJA XMMHMYECKOM CBSI3U M THUMNA KPUCTALIMYECKON pEIIETKH, OOMEHHBIM U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEILIECTBA 10 UX COCTABY, XUMHUECKHE PEAKIIUU 10 PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTaBy pearupyroliux BEIIECTB, TEIUIOBOMY A((PEKTy peakinuu, U3MEHEHUIO
CTeNeHEel OKMCIIEHUs OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajauzaTopa H
JIpYTHUe); CaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPUH JJIs KiIacCU(pUKAIIUN
M3Yy4YaeMbIX BEILECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBIC MEPUOIUUECKOro 3akoHa Jl.
N. MenaeneeBa U 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKITNH;

c(hOpMUPOBAHHOCTh yMEHUMN: XapaKTEPU30BaTh »JJIECKTPOHHOE CTPOCHUE
aTOMOB ¥ HMOHOB XHMMHYECKHUX DJIEMEHTOB IE€PBOrO—YETBEPTOTO IMEPUOJIOB
[Tepunognueckoii CUCTEMBI J.H. Menpaeneena, HCIIOJIb3YS TOHSATHUS
«IHEPreTUYECKHE YPOBHU», «IHEPreTUYECKHE MOJIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE MU BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XMMHUYECKHX DJIEMEHTOB M HUX
COeIMHEHUM 10 nepuogam u rpynmnam llepuommueckor cuctemsr . U.
MenzeneeBa, BaJE€HTHbBIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHMS
UX AJIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH) 0OIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYLIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOUIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUNA MOCPEACTBOM COCTABIICHUS JJIEKTPOHHOTO OanaHca
ATUX PEAKIUH; peakiii MOHHOTO OOMeHa MyTEM COCTaBJICHHUS WX TOJHBIX H
COKpAlIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  THUAPOIU3A;  peakuuiu
KOMITJIEKCO0Opa3oBanusi (Ha MpUMeEPe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUA );

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHYECKHX PEAKIHM C Y4ETOM HMX DHEPIETUUYECKUX XAPAKTEPUCTHK, XAPAKTEP
W3MEHEHUA CKOPOCTHM XHMHYECKOM pEAKIMU B 3aBUCMMOCTH OT PAa3JIUYHBIX
(bakTOpoB, a TAaK)KE XapaKTep CMEIICHHS] XUMUYECKOTO PABHOBECHS MOJ] BIUSHAEM
BHEIIHMX Bo3jaeicTBuil (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh XUMHUYECKUE pEaKIuH,
JIe)KalllMe B OCHOBE MMPOMBIIIJIEHHOTO TOJYYEHHUS CEPHOW KHUCJIOThI, aMMHAKa,



o0lllMe Hay4yHbIE MPUHIHUINBl XUMUUYECKHUX TMPOU3BOJICTB; II€I€CO00PA3ZHOCTh
MIPUMEHEHUSI HEOPTAaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKHU
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTb BIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAYYHOTO
MO3HAHUS SBJICHUU MPUPOABl — HAOIIOJACHUE, HW3MEpPEHUEe, MOJICTUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATHFHOM HCCIICIOBAHUH BEIIECTB
U sl OOBSCHEHUS XMMHUYECKUX SIBIICHHHM, HMMEIOIHUX MECTO B TMPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB ISt
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MAaTEPUATBLHOTO €ITUHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETh: C UCIOJIb30BaHUEM
MOHSATUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHIEHTPAIIUS;
Macchl BEIIECTBA WU 00bEMA ra3a Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO d(ddekTa
peaKkIuy; 3HA4YCeHHs] BOJIOPOJHOTO IMOKAa3aTelisi PacTBOPOB KHUCIOT M IIEIOYEH ¢
W3BECTHON CTENEHBIO JHUCCOLMAIMU; Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WM JAaHO B H30BITKE
(MMeeT MpUMECcH); JOJIM BBIXOJIa TPOJAYKTA PEAKIUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHPHO IUIAHUPOBATh U TPOBOJUTH
XUMUYECKUH  JKCIepUMEHT  (MPOBEICHHWE  peakiuid  HMOHHOTO  OOMeEHa,
MOATBEPIKJICHUE KaU€CTBEHHOI'0 COCTaBa HEOPraHUUECKUX BEIIECTB, OINPE/ICICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBIO HWHIWKATOPOB, H3YYCHUE BIUSHUS
pasnmuuHbIX  (AKTOPOB HA  CKOPOCTh XHMHYECKOW  peakIuu, PpCIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 1o TtemaM «Mertamisl» U «Hemertamne») ¢
coOmIoIeHueM TpaBuil 6€30MacHOro0 O0palleHus ¢ BEIIECTBAMHU U J1a00paTOpHBIM
obopynoBanue™m, (HopMynupoBaTh I€db HCCJIECNIOBAHUS, TNPEICTABIAThH B
paznu4HON (opMme pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh M OICHUBATH HX
JOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHI: COOIOATh MTPaBUIIa TIOJIB30BAHUS XUMHUIECKOU
Mocy0oil M JabopaTOpHBIM O0OpyAOBaHMEM, OOpaIllEHUS C BeEIIeCTBAaMU B
COOTBETCTBHHM C WHCTPYKIHMSIMU TIO BBITIOJHEHHUIO JaOOPATOPHBIX XHUMHYECKUX
OTIBITOB, JKOJIOTHYECKHU IEJIeCO00pa3HOr0 TIOBEACHHS B OBITY W TPYIOBOM
NEATENIbHOCTU B LESAX COXPAHEHHUsI CBOETO 3/I0POBbs, OKPYKaIOIIEH MPUPOTHOMN
cpeabl U JOCTHXKEHUs €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh OIMACHOCTD



TOKCHYECKOTO JEHUCTBHS Ha >KUBBIE OPTraHU3MBbl ONPENEIEHHBIX HEOPTaHWUYECKUX
BEIIECTB, MOHUMAas cMbIch nmokaszaresns [1JIK;

c(OPMHPOBAHHOCTh YMEHUH: OCYILECTBIIATH II€JICHANPABICHHBI MOUCK
XUMUYECKOU MHGOpPMALIUU B Pa3IMUHBIX UCTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JUTepaTypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHANIM3UPOBATh XUMHYECKYIO MH(pOpMaIHIO, nepepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTaBICHHON Yy4eOHOM 3a1auei.



11 KJIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3aeoB H TeEM uudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenue aroma. Ilepuo €CKHUH 3aK0
Tp HHA TOM pI/I JNYCCKNUHN KOH BI/I6JII/IOTeKa HOK
11 u [lepnoanueckas cucteMma XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Meneneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMITHECKHE peariin https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [IOK
2.1 H 31 1 3
eMeTaLIRT https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2:2 Meraznet 23 ! 2 https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
Mertoapl 1103HaHUS B XUMHUHU. XUMUS U bu6mmoreka [JOK
3.1 9
JKU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 4 8



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

11 KJIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
Ne ara uugpoBbie
Tema ypoka Konrpoasubie | IlpakTuueckue A op
n/n Bcero u3yueHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [{OK
Xumuaeckui saeMeHT. M30Tombl https://m.edsoo.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnuorexa [JOK
aTOMOB, KBAaHTOBEIC UHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edso00.ru/61294af9
4 Pacnipenenenne 3nekTpoHOB 1O 1 bubnuoreka [IOK
aTOMHBIM OpOUTAISIM https://m.edsoo.ru/f5f750fe
DIIEKTPOHHBIC KOHPUTYpaIlih aTOMOB
P Quryp bu6mmoreka [IOK
5 3JICMEHTOB B OCHOBHOM H 1
. https://m.eds00.ru/8149e846
BO30YXJIEHHOM COCTOSTHUU
5 DIeKTPOHHBIC KOH(PUTYpaITUU HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoaudeckas cucTeMa XUMHYECKUX
bu6mmoreka [JOK
7 snementoB JI. 1. Menpaeneena, cBs3b C 1
N . https://m.edso0.ru/16957c01
COBPEMEHHOU TEOpHUEH CTpOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
8 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnuoreka [JOK
HMIMH IIPOCTBIX U CIIOKHBIX BELIECTB 10 https://m.edso0.ru/f8468927
TpyIIaM U meproaam
9 CucreMaru3anus 1 0000IIeHUE 3HAHUIT 1 bu6mmoreka [JOK



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

110 TEMC

https://m.edsoo.ru/8fad2942

Bunpsl xumnueckon cBsI3u. MexaHn3Mbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.

bubmuoreka [JOK

10 BonopoaHas cBs3b. https://m.edsoo.ru/5a8072af
MexMOoIeKyIsIpHbIE B3aUMOICHCTBUS
BaneHTHOCTD 1 BaJ€HTHBIE

11 BO3MOYKHOCTH aTOMOB. CBS3b bu6mmoreka [IOK
3JEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX https://m.edsoo.ru/3d2ca093
r€OMETPUYECKUM CTPOECHUEM

12 [IpencraBneHus 0 KOMIJIEKCHBIX bu6mmoreka [IOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemectBa MoJieKynsipHOTO 1

13 HEMOJIEKYJIIPHOTO CTpOeHUS. THIbI bubnuoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIECTB
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.

14 [IpencraBneHue o KOJJTOUIHBIX bubmmorexa [OK

https://m.edsoo.ru/da2c70e4

pacTBopax
HcTunHble pacTBOPHI: HACBILIICHHBIE U

15 HEHACHIIIICHHBIC, PACTBOPUMOCTbD. bubmorexa HOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatsl

16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnnoreka [JOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemenue 3a1a4 ¢ UCmosib30BaHUEM

17 MMOHATHH "MaccoBas A0 bubmuoreka [JOK
pacTBOpEHHOrO BelecTBa", "MospHas https://m.edsoo.ru/785e0ab4
KOHLIEHTpauus"

18 Knaccugukanus 1 HOMEHKIaTypa bubnuoreka [IOK

HCOPraHNYCCKUX BCIICCTB

https://m.edsoo.ru/bf9e108d



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
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d

19

CucreMarusanuys u 0000LIeHUE 3HAHUN
0 TEME

bubmuoreka [JOK
https://m.edsoo.ru/8d2c6a3a

20

KonTtponsHast paboTa o tTemam
"Crpoenue atoma. [leproauueckuii
3akoH u [lepuoanueckas cucrema
XUMUYECKnX deMeHToB J1. 1.
Menpneneera", "CtpoeHue BemecTna.
Mmuoroo6pa3ue BemiecT"

bubmmoreka [{OK
https://m.edsoo.ru/70a60aa4

21

Knaccudukanus XuMHUYECKUX peakiui
B HEOPTaHMYECKOW U OPraHUYECKON
XUMUU. 3aKOH COXPAHEHHUS MaCChl
BEILIECTB; 3aKOH COXPAaHEHUs U
MIpEBPALICHUS DHEPTUHN ITPU
XUMHUYECKUAX PEAKIUAX

bu6moreka [IOK
https://m.edsoo.ru/6335cdd?2

22

Tennosie 3¢ HEKTH XUMUUYECKUX
peakuuii. Tepmoxummyeckne
ypaBHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/d1db86da

23

Boruncnenus no ypaBHEHUsIM
XUMHYECKUX PeaKlnii u
TEPMOXHUMHUYECKUM YPaBHEHUSIM

bu6mmoreka [JOK
https://m.edso0.ru/87b13954

24

CKOpOCTh XMMUUYECKOH peakinu, e&
3aBUCHUMOCTH OT Pa3JIMYHBIX (PaKTOPOB.
Karanu3 u xatanuszatopsl

25

TI'oMorennsie u I'STCPOrcHHbIC pCaKIINH

26

[IpakTnueckas paborta Ne 1 mo Teme
"BausiHue pa3nuyHbIX (aKTOPOB Ha
CKOPOCTh XUMHUYECKOW peakiuu"

bubnuoreka [JOK
https://m.edsoo.ru/1facaldl

27

OO6patuMble 1 HEOOpPATUMBIE PEAKIINH.
XHUMHUYECKOE PaBHOBECUE

bu6mmoreka [JOK
https://m.edso0.ru/30952f9b



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
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b

[Ipaktuyeckas padora Ne 2 o reme

bubmuoreka [JOK

28 "B
JUSUHE PASIHIHBIX PAKTOPOB Ha " https://m.edsoo.ru/3bf34e17
MOJIOKCHUE XHMHYECKOTO PABHOBECHS
DNEKTPOTUTHICCKAS TUCCOITUAITHS.
29 CunbHbIe U c1a0bIe DIIEKTPOJINTEL bubmorexa HOK
p ' https://m.eds00.ru/5f766bdf
CreneHp aucconyanuu
Honnoe npousseaenne Boapl. Cpena
30 BOJIHBIX :CTBO 0B. Boo IloI[HI)II:)ﬁJ1 bubnmorexa LHOK
p POB. p https://m.edso0.ru/3966ca89
nokasarens (pH) pactBopa
I'maponns coneit. Peakuu,
31 IIPOTEKAIOIINE B PACTBOPAX bubmmorexa [TOK
p P P https://m.edsoo.ru/09d5a9bd
JJIEKTPOJIUTOB
[IpakTnueckas padota Ne 3 o Teme
32 "XUMHUYECKHUE PEAKIINHU B PACTBOPAX bubmorexa LOK
P P P https://m.edsoo.ru/2e3daeb0
AIEKTPOJIUTOB
OKHUCIUTETBHO-BOCCTAHOBUTEIIHHEIE
33 eaknyu. BaxkHelne OKUCIUTEIN U bubmorera [IOK
PCAKIIH. https://m.edso0.ru/56226060
BOCCTAHOBUTEIN
34 MeTton 371eKTPOHHOTO (3JIEKTOHHO- bubnuoreka [JOK
HOHHOTO) OayaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubnuoreka [JOK
BEILECTB https://m.edso0.ru/93fb97d2
bubnuoreka [JOK
36 Pemrenue 3a1a4u pa3auvHBIX THIIOB
https://m.edso0.ru/5a859d16
37 Pemrenne 3amau pa3inyHbIX THIIOB bubmnorexa [IOK
a1 P https://m.edsoo.ru/5afa265d
38 Cucremaru3anus 1 0000IICHUE 3HAHUIA bubmuoreka [JOK
o teme "Xumuieckue peakuuu" https://m.edsoo.ru/c161eb85
39 KonTtposneHas paboTa o teme bubnuoreka [IOK



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
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

"Xumuueckue peaxuu"

https://m.edsoo.ru/a8a0a930

TlosoxeHne HEMETAIIIOB B
[Tepuoanueckoi cucTteMe XUMUYECKUX

bubmmoreka [{OK

40 anemenToB JI. 1. Menneneera u
A A https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
®uU3NYECKUE CBOKWCTBA HEMETAIIIOB
AJIoTpOoTIHSl HEMETAIIOB (HA IPUMEPE
41 KHCJIOpoJa, cephl, hochopa u bubmorexa HOK
poaa, cepbl, P https://m.edsoo.ru/ef92c91c
yriiepojaa)

42 Bonopona: nonyuenue, pusndeckue u bubnnorexa [JOK
XUMHUUYECKUE CBOMCTBA. [ 'UIpuIbl https://m.edso0.ru/0aa8f613
["asiorensl: HaX0KIEHHUE B PUPO/IE,

43 CTOcOOBI OTYYEHUS, PUIUICCKUE bubamorexa [JOK

I https://m.edso0.ru/4e223795
XUMHUYECKHE CBOMCTBA
lNanorenoBomopoasl. Baxuenmue
44 KHCIIOPOICOAepIKAILNE COCTMHEHHS bubamorera LOK
POACOACpRAMl A https://m.edso0.ru/6b3255e6
raJIoreHOB
JlaGopaTopHbIe U IPOMBIIIIJICHHBIE

45 CroCcoObI MOJTyYEHHUS TajJOTreHOB. bubnuoreka [JOK
[IpumeHeHne rajJjoreHoB U Ux https://m.edso0.ru/6971aca4
COEeqUHEHNN
[IpakTuueckas pabota Ne 4. Pemenue

bubmuoreka [JOK

46 AKCIEPUMEHTAJIBHBIX 33124 10 TEME

" " https://m.edsoo.ru/8b26fecd
I'anmorenst
Kucnopon: naboparopHsie u

47 MIPOMBIIIIEHHBIE CIIOCOOBI MOJTyYEeHHUS, bubnuoreka [IOK
¢u3nyeckrue 1 XMMHYECKHE CBOICTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHne Kuciopoia u 030Ha

48 Okcupl U NEPOKCUIBI bu6mmoreka [JOK



https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
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/5¢8816a0

bubmuoreka [JOK

49 Pemenue 3agau pa3 0
THICHHE SA/a% PASHIIHAX THIOB https://m.edso0.ru/2b6d8b4b
Cepa: HaxOKJIE€HUE B IPUPOJIE,
50 CHCI?CO6I)I TIOJTyYCHUS ql))mlleqecme u bubmorexa HOK
YACHI, https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bu6mmoreka [IOK
51 CepoBoopo/, ¢
POBOZIOPOTL, CyIIbOHIEI https://m.edso00.ru/7¢875999
Kwucnopoacoaepskaniiie coeTnHeHAS
52 cephbl gCO6eHHI:)CTI/I CBOCTB CEpHOMU bubmmorexa [TOK
pPI- p https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[IpakTueckas padota Ne 5. Pemenue

53 SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubmiorexa HOK

" P < 5,1 https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coequHEeHHS
ABOT: HAXO0XJEHUE B IPUPO/IE,

54 crocoObI MOJTyueHus, PU3NIECKue u bubnuoreka [IOK
XHUMHYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoaconep:xaiiue coe1uHEHUS

POACOACPAATL N A N bu6mmoreka [JOK
55 azora. OCOOEHHOCTH CBOMCTB a30THOM
https://m.edsoo.ru/e2965afe
KHCJIOTBI

56 [IpumeneHue a30Ta U €ro COeAMHEHUN. bubnnoreka [JOK
A30THBIE yIO0OpEHUS https://m.edsoo.ru/129f5059
docdop: HaXOKIACHHUE B IPUPOJIC,

57 CHOCOOBI OMy4YEeHUS, PUINYECKUE U bubnuoreka [IOK
XUMHUYECKue cBoicTBa. Dochuabl u https://m.edsoo.ru/9a6b43ec
¢bochun

58 Oxcunsl hocdopa, bubnunoreka [JOK

tbocdopconepxkamiue kucioTsl. Conu

https://m.edsoo.ru/c7a2d429



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
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429

(hochopHOIi KHCITOTHI

59 [Tpumenenne pochopa u ero bubmuorexa [IOK
coenuHeHuit. DocopHbie yIoOpeHUS https://m.edso00.ru/a218070a
[Ipaktuyeckas padora Ne 6. Pemenue

bub6mmoreka [{OK

60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME

" " https://m.edsoo.ru/8175ac3f
A30T 1 Ppochop 1 UX CoOeTUHEHUS
Yriepo: HaXxoXKJIeHUE B IPUPOJIC,

61 AJUIOTPOTTHBIE MOIU(PUKALINH; bubnuorexa [JOK
(u3nueckue 1 XMuMHUYECKHE CBONCTBA, https://m.edsoo.ru/1eb19f%e
MIPUMCHCHHE
Oxkcup yraepoaa(ll), oxcn

62 e iy;(l\rl)) . (on)LHasf KfICHOTa u e bubnmorexa [JOK
yHIepoa 24 https://m.edsoo.ru/dba58adf
coJn

63 Pemenue 3aga4u pa3auvHBIX THIIOB bubnmorexa [JOK

AP https://m.eds00.ru/6029b609
KpemHunii: HaxoKIeHHE B IPUPOJIL,
64 leOCO6I>I 0T elfm (1)H3Hzefl<lfe " Bubmmorexa [JOK
yi s https://m.edso00.ru/143558ab
XHUMHYCCKHE CBOMCTBA

65 Oxkcun kpemuaus(1V), kpemHueBas bubnuoreka [JOK
KHCJI0Ta, CUJINKATHI https://m.edso00.ru/3170e7bl
[IpuMeHeHre KpeMHUS U €T0 bubnuoreka [JOK

66 coequHeHuil. CTEKI0, €ro nojay4yeHue, https://m.edsoo.ru/393cdac0
BUIBI CTEKJIA https://m.edsoo.ru/5823cefb

67 Pemenue 3a1a4u pa3auvHbIX THIIOB bubmorexa HOK

AP https://m.edsoo.ru/b624f801

68 Cucremaru3anus 1 0000IICHUE 3HAHUIA bubmuoreka [JOK
no teme "Hemeraminr" https://m.edso0.ru/6e864db5

69 KonTposneHas paboTa o teme bubnuoreka [IOK

"HemeTtamnsr"

https://m.edsoo.ru/d0484c76
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https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76

AHanu3 pe3yinbTaTOB KOHTPOJIbHOM

bubmuoreka [JOK

70 paboThI, KOPPEKIIHS OIIHOOK https://m.edsoo.ru/2b7e9510
[TosoxkeHne MeTamioB B
[Teprouieckoi CUCTEME XUMHUYIECKHX
71 aeMeHTOB. OCOOCHHOCTH CTPOCHUS brbamorexa LOK
https://m.edso0.ru/9839c16¢
IEKTPOHHBIX 000JIOUEK aTOMOB
METaJJIOB
OO6mue ¢puznueckre CBOMCTBA
72 MeTaiioB. [IpuMeHeHne MeTauioB B bubnuorexa LIOK
https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHUKE
73 Cmuael MetaiioB. Koppo3ust bubmuorexa [JOK
METaJIOB https://m.edso0.ru/42b872e3
74 Pemrenne 3a1a4 pa3nuyHbIX THIOB bubamorexa [JOK
https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMUYECKHUIN P HATPSKECHUI
75 MeTtaioB. OOmme crocoObl MOTyYeHUs bubmorexa IOK
https://m.edsoo.ru/94eb377a
METaJlJIOB
OO6mras xapakTepuctuka MetayioB |A-
rpymibl [leproandeckoi cucTemMbl
76 XUMHUUYECKHUX AyieMeHTOB. HaTpuii u bubnuorexa [JOK
KaJIWi: MoJydeHue, Gu3nvecKue u https://m.edso0.ru/e12c26b3
XMUMHYECKHE CBONCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN
Ob6mas xapakrepuctuka MetamioB [A-
rpymnmsl [lepuoauueckoit cucTeMbl
77 XUMHUUYECKUX AJIEMEHTOB. Maruuii u bubmuoreka [JOK

KaJbIMHA: oJydeHue, pusnueckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE
MIPOCTBIX BELIECTB U UX COEAUHEHNN

https://m.edsoo.ru/7c3e49c0



https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0

78 JKécTkocTh BOJIBI M CLIOCOOBI €€ bubmuoreka [JOK
YCTpaHEHHUs https://m.edsoo.ru/c74bfae9
79 ANFOMUHMIL: TIONy4YeHue, (pu3ndecKue u bubnmoreka [JOK
XUMUYECKUE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmoTepHBIC CBOWCTBA OKCHIA U
80 TUAPOKCHUIA ATFOMUHMS, bubnuorexa [JOK
TUJPOKCOKOMIUIEKCHI AIFOMUHMS, UX https://m.edso0.ru/5d12d318
MIPUMCHCHHE
81 Pemenue 3a1a4 pa3InyHBIX TUIIOB
[IpaxTnueckas padota Ne 7. Pemenue
82 DKCIEPUMEHTAIILHBIX 33124 110 TEME bubmiorexa HOK
" P " https://m.edsoo.ru/27a4af43
MeTaJuisl TJIABHBIX TTOATPYIII
OO0mas XxapakKTepHCTHKA METaNIOB
83 no6ounsIx noarpynn (b-rpymnm) bubnuoreka [IOK
[Teproanueckoi CUCTEMbI XUMHUYECKHUX https://m.edso0.ru/610d7431
3JICMEHTOB
dOusnvecKkue U XMMHUYECKHE CBOMCTBA
84 XpoMa U €ro COEINHEHUN, UX bubmmorexa LOK
P ’ https://m.edso0.ru/9911bef3
MIPUMEHCHHE
Baxwueliive coeiMHEHUs] MapraHiia.
85 IlepmaHranar Kaaus, €ro bubmorexa LHOK
p > https://m.edso00.ru/039d69c8
OKHCJIMTCIbHBIC CBOKMCTBA
du3nyecKne U XMMUYECKHE CBOMCTBA
. bubmuoreka [JOK
86 xenesa u ero coenuHeHuil. [lonyuenue
https://m.edsoo.ru/1b7f8741
Y PUMEHEHHUE CIIaBOB XKeje3a
du3nyeckre U XMMUYECKHE CBOMCTBA
87 MEIU U ¢€ COCIUHEHHM, UX bubmorexa HOK
g & ’ https://m.edso0.ru/2bc0f954
MIPUMEHECHHE
88 dOu3ndecKre U XUMUYECKHIE CBOMCTBA bu6mmoreka [JOK



https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
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IIMHKA ¥ €T0 COCTUHCHUM, NX
NpUMEHEHHUE. [ 'HIPOKCOKOMIIEKCHI
AHKA

https://m.edsoo.ru/b1f2beal

[Ipaktudeckas padora Ne 8. Pemmenue

bubmmoreka [{OK

89 AKCTIEPUMEHTAI 3aja4 1Mo TeMe
KCHEPUMEHTATILHBIX SAIIaT 10 TeM https://m.edsoo.ru/a6e352ea
"Mertamisl m0O0YHBIX moArpym"”
90 Pemenue 3a1a4 pa3InyHBIX TUIIOB brbmmorexa [OK
At p https://m.edsoo.ru/a8b83d83
O06o01enre U cucTeMaTu3arus
91 M3yYEHHOTO MaTepuaa 1o TeMe brbmmorexa [OK
" v " P https://m.edsoo.ru/e91fe975
MeTamisl
92 KounTponbnas paborta o teme bubnuoreka [IOK
"Meramisr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuoreka [IOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B oGecieueHun
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA. bubnuoreka [IOK
94
[ToHsiTHE O HAYYHBIX METOIAX https://m.edsoo.ru/080fe1f0
HCCIIEIOBAHUS BEIIECTB
Hayunble npuHIUIIBI OpraHu3aIiu
95 XUMHUYECKOTO MPOU3BOJICTBA. bubnuoreka [JOK
[IpomplInuieHHbIE CIOCOOBI TOTYYESHHUS https://m.edsoo.ru/2e45a44f
BAYKHEHIIINX BEIIECTB
XUMUYECKOe 3arpsi3HeHUE
96 OKPYXKaIoIel Cpe/ibl U ero bubmorexa HOK
PYHEATOTICH CPEA https://m.edsoo.ru/9f11bf51
MOCJIEICTBUS
97 XuUMHUS ¥ 30pOBbE YEITOBEKA. bubnuoreka [JOK
JlexapcTBEHHBIE CpEACTBA https://m.edso0.ru/a6552721
98 Xwumug maiy. Poab XumMuu B bu6mmoreka [JOK



https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
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o0ecredyeHnu MUIIeBo 0€30IIacCHOCTH

https://m.edsoo.ru/1f7b5bd2

Kocmernueckue u mapgromepHbie

bubmuoreka [JOK

99 1
cpeacTBa. beitoBas xumMus https://m.edsoo.ru/da42d5a9
X¥MHS B CTPOUTENBCTBE. BaskHenmne
100 CTPOUTENBHBIE U KOHCTPYKLIMOHHBIE 1 bubmorexa [TOK
p pyK https://m.eds00.ru/61e69003
MaTepuaibl
XHUMHA B CEILCKOM XO3SHCTBE.
101 OpraamdeckKue u MUHEPAIbHBIE 1 bubmorexa HOK
p p https://m.edsoo.ru/fd39587d
yaoOpeHust
102 Cucremaru3zanus u 0000IIeHUE 3HAHUMA 1 bubnuorexa [JOK
0 TeEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl Cpe/IHero oduIero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKUH HSJIEMEHT, aToM, W30TOIIHI,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-2JIeKTpOHHBIE OPOUTAII ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHME aroma, HOH, MOJIEKYJa,
BaJICHTHOCT, ANIEKTPOOTPHULIATENBHOCTb, CTETeHb OKHCIICHHS,
XMUMHYECKasi CBsI3b (0- U T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3ALMS
aTOMHBIX OpOWTaNIel, KpHUCTAUTUYECKash peméTKa, MOJb, MOJSIpHAs
Macca, MOJIIpHBIH 00BEM, MOJIIpHAasT KOHIIEHTpAlUs, pPacTBOPHI
(MCTUHHBIE, JUCNEPCHBIC CHUCTEMBI), KPUCTAJUIOTUAPATHI, YIrIIEPOIHBIH
cKesleT, (yHKLIMOHAJIbHAs TpyINa, paauKal, H30MEphl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPAHCU30MEPHsI), TOMOJIOTHUECKUH psil, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCJIOPOJA- M a30TCOJIepXKallue COECIUHEHUs, OMOJIOTMYECKH aKTHBHbBIE
BelecTBa (yrieBOIbl, JKUPHI, OCIKN), MOHOMED, TTOJMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE CO€JUHEHUS, KPEKUHT, pU(POPMHUHT, THUIIBI
XUMUYECKUX peakiui (OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE, 3K30- U
SHIOTEPMHUECKUE, PEAKLIMH HOHHOIO OOMEHa, TOMO- M I'€T€pPOreHHBIE,
oOpatumble M HEOOpaTHUMBbIE), PACTBOP, MIEKTPOIUTHI, HEIIEKTPOJIUTHI,
UIEKTPOIUTUYECKAs TUCCOLMALINS, CTENEHb AUCCOLMAINM, OKUCIUTED,
BOCCTAHOBUTENb, 3JIEKTPOJIU3, CKOPOCTh XHUMMUYECKOW peakluy,

XHUMHNUYCCKOC paBHOBeCI/IC)

1.2

TEOPUH U 3aKOHBI (TCOPUS XHMHYECKOTO CTPOCHHSI OPraHUYECKHUX
BemiectB A.M. BbytnepoBa, Teopus 3MEKTPOIUTHUECKON TUCCOLMAIUY,
[Mepuomuueckuii 3akoH J[.MI. MenneneeBa, 3aKkOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHMUs, JIEKAIIUE B OCHOBE NMOHUMAHUS NPUYMHHOCTA U CUCTEMHOCTH
XUMHUUYECKUX SBJICHUW, COBPEMEHHBIC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIIDHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

OpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX pCaKHHﬁ,

TCPMOJUHAMHUYCCKUX n KHHECTHYCCKHUX 3aKOHOMCPHOCTAX nux




IMPOTCKaHUA, O XUMHUYCCKOM PaBHOBCCHH, JUCIICPCHBIX CUCTEMAxX

1.4

(akToNOrMYeCKUe CBEJCHHS O CBOMCTBAaX, COCTaBe, TMOJIYYCHUU U
0€30MacHOM  WCIIOJIb30BAHUM  BAXKHEUIINX  HEOPraHWYECKHX |
OPraHWYEeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEILHOCTH

YCI0BCKa

1.5

oOlue HayyHble NMPUHIUIBI XUMHUYECKOTO IPOU3BOJCTBA (HAa IpUMEpe
IPOU3BOJACTBA CEPHON KHUCIOTHI, aMMMaKa, METAHOJa, INepepadOTKU

HedTH)

CpopMHpPOBAaHHOCTH YMEHUI BBISBIISTD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3aMOCBA3b N3YYCHHBIX HOH?[TI/II\/JI,
NPUMCHATL COOTBCTCTBYIOIIWUC IIOHATHA MpPU OIIMCAHHUU CTPOCHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHNYECKUX BELIECTB U UX MPEBPALLICHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHWHA C TIOHATUSMH W TIPEJICTABICHUSIMH
JIPYrUX TMPEAMETOB JyIsi 00Jiee 0CO3HAHHOTO TIOHMMAaHUSI W OOBSICHEHHS

CYITHOCTHU MAaTCPHUAJIBHOTO €IMHCTBA MHUpa

CdopMHUPOBAaHHOCTH YMEHHS HCIIOJIH30BATh:

3.1

HAaUMEHOBAHHUS XUMHUYECKHX COEIMHEHUN MEXKIyHapOJHOTO COI03a
TEOPETUYECKOW M TPUKIAJHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEIIECTB, OTHOCALIMXCA K M3YYEHHBIM KJlaccaM OpraHu4ecKux |

HCOPraHn4CeCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XMMHYECKYI0 CHUMBOJIMKY JUIsl COCTaBlIeHUS (OpMYJ HEOpPraHMYECKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (GOopMYJI OPraHUYECKUX BEIECTB

CdopmupoBaHHOCTH YMEHHUS KIACCUPUIIUPOBATE:

4.1

HCOPraHW4YCeCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHUA H

KPUTCPUHN I KJ'IaCCI/I(bI/IKaI_II/II/I N3Yy4YaCMbIX XUMHUYCCKUX 0OBEKTOB

4.2

OpraHnM4eCKUC BCIICCTBA, CaMOCTOATCIILHO BLI6I/IpaTL OCHOBAHHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromux BCIIECTB,
TCIIJIOBOMY 9(1)(1)CKTy pC€aKkiunu, MU3IMCHCHHIO CTENeHEH  OKHCJICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTannsaTOpa)

ChopMUpOBaHHOCTh YMEHMS XapaKT€pPH30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSSHUM) UM HOHOB
XMMHMYECKUX NIEMEHTOB | — 4 nepuonos Ilepunomnueckoit cucremsr JI.H.
MeHeneeBa U UX BAJIEHTHBIE BO3MOKHOCTH, UCIOJIB3Ys MTOHATHS S-, p-,

d-BHeKTpOHHLIe Op6I/ITaJ'II/I, OHEPTCTUYICCKHUEC YPOBHU




ChopMupoBaHHOCTh yMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMMUYECKHUX DJIEMEHTOB M 00pa3yeMblX UMHU COEIMHEHHUH IO

[IepUoJaM U Irpymiam

ChopMupoBaHHOCTE YMEHHSI COCTABJISITh YPAaBHCHHS XUMHUYECKHX

peakuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ MOCpCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OajaHca 3TUX PeaKuit

7.2

YPaBHEHUSl PEaKUMW pa3IMYHbIX THIIOB; TIIOJHBIE W COKpAallEHHbIC
yYpaBHEHUS peakuii HOHHOTO 0OMEHa, YUUTHIBAsl YCIOBHUSL, IPH KOTOPBIX

3TU peaKkUuu UAYT A0 KOHLA

7.3

peakiuii THUAPOIN3a, PEeaKlnil KOMILIEKCOOOpa3oBaHUs (Ha TMpUMeEpe

TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS )

CdopMHUpOBaHHOCTH YMEHHS TIOATBEPIKIATH:

8.1

Ha KOHKDETHBIX IIpUMEpax XapakTep 3aBHCHUMOCTH pPEaKIHMOHHOMN
CIIOCOOHOCTH OpPraHMYECKHUX COEOUHEHHH OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBS3M (G- U TT-CBSI3U), B3aUMHOTO BJIMSHUS aTOMOB U I'PYIII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT 0COOEHHOCTEH pealn3aluy pa3IuuHbIX

MEXaHHU3MOB MPOTEKAHUS peaknuit

8.2

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCIIECTB COOTBETCTBYIOIIMMHU

SKCIEPUMEHTAMHU U 3allUCAMHU YPaBHEHUI XUMUYECKUX peaKIHii

ChopmupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAB U Ba)KHEHIIME
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
rpyIIaM coeMHEeHUH (IIPOCThIe BEIIECTBA, OKCUJIBI, TUIPOKCUIbI, COJIH;
yIIAEBOJAOPOIbL, TPOCThIE S(PUPHI, CHUPTHI, PEHObI, AIbIETH/Ibl, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXKHBIE 3(GUPHI, >KUPBI, YIJIEBOJbI, AMHUHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTH yMEHHUS MPOBOAMTH PACUEThl O XUMHYECKUM
dbopMmynaM M YpaBHEHHUSM XHMHUYECKUX PEaKUUi C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

MacCChbI (O6’LéMa, KOJIM4YCCTBA BCIJ_IeCTBa) MNpoAYKTa pCakuuun, €CjInu OJHO
N3 UCXOAHBIX BCUICCTB NaHO B BUJEC pacTBOpa C OHpG,Z[CJ'IéHHOfI MaccoBOM

JoJiel pacTBOPEHHOTO BEIIECTBA WIIH JAHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOM MM 00BbEMHOM JI0JIM, BBIXOJa MPOAYKTa pPEaKIH

10.3

TeTI0BOro 3ddekra peakuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B

10.5

110 HaXOXXJICHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA




11

Bilagenue cucreMoi 3HaHMN O METOAAX HAY4YHOI'O IIO3HAHUA SIBJIICHUU
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE MIPUMEHSITh
9TH 3HAHUS IPU SKCIEPUMEHTAIBHOM MCCIEI0BAaHUU BEIIECTB U JUIA
OOBSCHEHUS XUMHUYECKUX SIBJICHUH, HMEIONIMX MECTO B MPUPOJE,

HpaKTH‘{eCKOﬁ JACATCIBHOCTHU YCJIOBCKA U B HOBCCI{HGBHOﬁ KHU3HU

12

CchopMHpPOBaHHOCTh YMEHHUS TPUMEHATH (WCIOJB30BAaTh) 3HAHUS O
COCTaBE€ U CBOWCTBaX BEIIECTB JUII HKCIEPUMEHTAIbHON IPOBEPKHU
TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX
peakuuid W MPOTHO3UPOBAHUS BO3MOXKHOCTEHM HMX OCYIIECTBIICHHUS;
CUCTEMHBIE XMMUYECKHUE 3HAHUS Ul OOBSCHEHUS M IMPOrHO3MPOBAHMS
SIBICHUM, HMMEIOIUX €CTECTBEHHOHAYUHYIO MPUPOIY; JUISl TMPUHATHS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallUAX, CBA3AaHHBIX C XUMUEH

13

CpopMHpPOBAHHOCTH YMEHHMsSI TUIAHUPOBATH U TPOBOJUTH XUMHUYECKUU
OKCIIEPUMEHT (TOJTYYeHHE ¥ W3YYCHHE CBOWCTB HEOPTaHWYECKUX U
OPraHWYECKHUX BEIIECTB, KAYCCTBCHHBIC pEAKIIMH  YTJICBOJIOPOJIOB
Pa3IUYHBIX KIJIACCOB M KHUCIIOPOJICOJCPKAIINX OPTAaHWYECKUX BEIIECTB,
pelnieHne AKCIIEPUMEHTATBLHBIX 3aa4 o pacro3HaBaHHIO
HEOPraHWYeCKUX WM OPraHWYECKHX BEIIECTB) C COONIOCHHEM IPaBHII
Oe3omacHoro  oOpamieHuss ¢ BemecTBaMHM U J1a0OpaTOpPHBIM
o0opynoBaHueM; GOPMYIMPOBATH IIEITH HCCICIOBAHUS; TIPE/ICTABIATH B
pa3nmuuHON (opMe pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISTH IEJICHANPABICHHBIA MOUCK
XUMHUYECKOH MH(GOpMAIMU B PA3IMYHBIX UCTOYHHUKAX (HayyHas U yueOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoil nHdopmaluu, cetb HTepHeT u
Ipyrue), KpPUTHYECKH AaHaJM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuIo,
nepepabaTbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C IIOCTABJICHHOM

y4eOHOil 3a1aueit

15

CchopMHpPOBaHHOCTh ~ yMEHHMsSI NPOrHO3MPOBATh, AHAIM3MPOBATH U
OLIEHMBAaTh HHGOPMALMIO C TMO3UIMH 3KOJIOTHYECKOH Oe30MacHOCTH
HOCIIEACTBUM OBITOBOM M NPOM3BOJCTBEHHON AEATEIBHOCTU YEJIOBEKa,
CBSI3aHHOW C mepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHUIA
OCO3HaBaTb  ONACHOCTb  BO3JCHCTBUS  HA  JKUBBIE  OpPraHHU3MBI
ONpPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI II0KA3aTelsl IpeNebHOM
JONMYCTUMOW KOHILIEHTpallMM, W TOSCHATh Ha TIpHUMepax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEAHOTO BO3IECHCTBHSI HA OPraHU3M

YCIO0BCKa




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA EI'D
O XUMHUun

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHHUsi atoma. Pacmpenenenue
OJICKTPOHOB TII0 JSHCPIreTUYCCKUM YPOBHAM. KJ'IaCCI/I(l)I/IKaHI/IFI XUMHUYECCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHUSI SHEPTeTHUSCKUX YPOBHEH aToMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIEC 37I€KTPOHBI

1.2

[lepnognueckas cucrtema xuMmudeckux onemeHtoB JI.MI.  Menneneesa.
®usnueckuit cmbica [lepuonmueckoro 3axkona .M. MenneneeBa. [Ipuuunbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIEMEHTOB M HMX COCIMHEHUH 10
MnepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIMX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTB. DIEKTPOOTPUIIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Bunel xumudeckoii cBsi3u (KOBaJIeHTHas, HIOHHAs, METaJlInyecKasi, BOJIOPOIHAS)
1 MeXaHU3MBI e€ 00pa3oBaHus. MeXMOJIEKYIIpHbIEe B3auMoAecTBUA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpoeHHs. THIbl KpUCTATIMUYECKUX

peETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKU

1.5

Xumudeckass — peakmus.  Knmaccudukamwss ~— XMMHYECKMX — peakIuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3¢ dexThl XuMUYecKuX peakiuil. TepMoxuMuyeckue ypaBHEHUs

1.8

OOpatumble peakuuud. XuUMHUYeckoe paBHOBecue. DakTOpbl, BIUAIOIIME HA

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconnalnms. CunpHble U cia0ble QJICKTPOJIUTHI. Cpeﬂa
BOJHBIX PAaCTBOPOB BCHICCTB: KHUCJIAAd, HeﬁTpaanaﬂ, micCJIO4YHasd. CreneHb

nucconuannu. Peaknuy HOHHOTO 0OMEHaA

1.10

Iunponus coneii. MonHoe mpousBeaeHue BoAbl. Bomopoansnii nokazatens (pH)

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBasd H0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIAApHAA  KOHOCHTpalUsl. HacpllieHHBIE ¥ HEHACHIIICHHEIE

pacTBOPLI, paCTBOPUMOCTS. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BelECTB B cpeaax ¢

Pa3HbIM 3HAUYCHUCM pH Metoasl QJICKTPOHHOT'O OaytaHca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckux coequHennii. HoMeHkinaTypa HeopraHuuecKux

BC€IICCTB

2.2

XUMHUYECKUE CBOWCTBA BAXHEHIIMX METAIOB (HATpPUM, Kalauil, KaJdblUH,
MarHvii, aJTIOMHHHHA, ITUHK, XpOM, JK€Ie30, MeAb) U HX coeauHeHuid. OOIme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHUYECKHE CBOWMCTBA BAXHEWUITUX HEMETANIOB (TaJOr€HOB, CEPhI, a30Ta,
docthopa, yrimepoga W KpeMHHMs)) W MX  COCOUHEHUNW  (OKCHIIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHn4Y€CKrUX BCUICCTB, NPUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

Wnentuduxanus Heoprannueckux coeqnHeHn. KauecTBeHHbIE peakIuy Ha

HCOPraHNM4CCKUE BCIICCTBA U NOHBIL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMMOJIOKCHHUA  TCOpHUU XUMHUYECKOTO CTPOCHUA OpPTraHUYCCKUX
coequHenni A.M. BytiepoBa. YTiepoaHbIN CKEJIET OpPraHUYeCKONW MOJIEKYJIbI.
KpatHocTh XuUMHYECKOW CBsI3U. S- W P-CBs3H. SP3-, SP2-, SP-ruOpuan3anuu
opOuTasneil aToMOB yrjiepojia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHYECKOTO

cTtpoeHust MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomepbl

3.2

[Tonsatue o  dyakumoHampHOM  Tpymnme.  OpueHTarmoHHble  Y(HPEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiaccupuKauu opraHuyeckux BemiecTB. Homenknarypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) W TPUBUAIbHBIC Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH M HMOHHBIH MeXaHWU3Mbl peaknuu. IloHsTHE O

Hykneodwuie u snekrpoduie. [Ipasmno Mapkosuukosa. [IpaBuno 3aiiieBa

3.5

Ankanpl. X¥MMHUYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHUPOBAHUC, NCTHAPUPOBAHHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHia, T'OPCHUC. HOJ'IyLIeHI/IC
AJIKaHOB. ]_II/IKJ'IOEU'IKEIHH. CHCI_II/I(bI/IKa CBOMCTB OUKIJIOAJIKaHOB C MaJlbIM

pa3MEpoOM LHUKIIA. Peakmun NpUCOCAUHCHHUA U PATUKAIIBHOT'O 3aMCIIICHU A

3.6

Ankennpl. XMMUYECKHE CBOMCTBA: peakiun nMpuCOCANHCHUA (FaJIOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHUC, FI/I,[[paTaLII/IH), ropCeHusA, OKUCIICHUA U
IMoJIMMEpHU3alu. HpOMBIH_IJ'IeHHLIe n J'Ia60paTOpHI>Ie CITOCOOBI MOJIYYCHUA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHWMHUYECKHE CBOMCTBA alKaJHlEHOB: pCakiuu IMPUCOCANHCHUS

(FI/I,Z[pI/IpOBaHI/IC, FaHOFCHI/IPOBaHI/IC), TOpCHUA W TOJHUMCPU3ALUH. HOJIy‘ICHI/IC




AJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEAKIIMH IPUCOEAUHEHHUS (TraJOr€HUPOBAaHUE,
THJIPUPOBAHUE, THApATALUs, THAPOraJOreHUPOBaHUE) KaK CHOCO0 MOTy4eHUs
IOJIMMEPOB M JPYTHX IIOJE3HBIX NPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU ISl CBApPKU U PE3KU

MCTAJJIOB. HpI/IMeHeHI/Ie alCTHJICHA

3.9

Apenbl. XWMHYECKHE CBOWCTBa OC€H30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHus, NpUcoernHeHuss (TUIpUpoBaHME, TajloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKUX CBOMCTB cruposia. [lomumepusaius crupoia.

CriocoObl MoTy4eHHs! U TPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME €  HATpUEM  KaK CIOCOO  YCTAHOBJICHHS  HalIM4us
TUAPOKCOTPYNIBI, C  TaJOT€HOBOJAOPOJAMH  KaK  CIHOCOO  MOJy4yeHHSs
pacTBOpUTENEN, BHYTPU- U MEKMOJIEKYJIIpHAs Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »sraHoNa: peakuust OpOXKEHHsI TIIIOKO3bI, THApATAlUs STUJICHA.
OTHUIICHIJIMKOJIb U TJIMLEPUH KaK MPEACTABUTENM IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denosr. XuMuueckue cBoicTBa (eHona (peakiuuu ¢ HATPUEM, THAPOKCHIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Anpaerunpl. XMMHUYECKHE CBOWCTBA TPEACTHHBIX albJIETUOB: THIPUPOBAHHCE;
KaueCTBCHHBIC PEAKIIMU Ha KapOOHWIBHYIO Tpynmy (peakuusi «cepeOpsHOTOo
3epkaiiay, B3aumoeiictue ¢ ruapokcuaoM menu (I1). Tlomyuenue npenenpbHBIX
QIBJICTU/IOB: OKUCJICHUE CIHPTOB, THIpATalMs aleTWieHa. AIIETOH Kak

MMPEACTAaBUTECIIb KETOHOB. OcobenHocTH PEaAKIIMK OKHUCICHUA allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEL. XUMHYECKHE CBOMCTBA MNpEaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HOHy‘ICHI/Ie OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCIICHHC
AJIKaHOB, AJIKCHOB, IICPBHUYHLIX CIIMPTOB, aJIbACTUIO0B. Briciiue npeaCIbHbIC H

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Cnoxuble >pupel U kupbl. CrnocoObl MOJYYEHUS CIOXKHBIX 3(QHUPOB.
OOpatuMocth peakiuu stepudukanuu. [IpuMeHeHHe CclnoXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHOM HpoOMBINUIEHHOCTH. JKHMpBI Kak CIOXHBIE 3(QUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHUCIOT. XMMHMYECKHE CBOWCTBA KHPOB:
THJIPUPOBAHUE, OKUCIEHUE. [MAponM3, WM OMBUICHHE, >KUPOB Kak CIOCco0
MPOMBIIIIEHHOTO TOJIYYEHHUS COJIeH BBICIINX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT

3.15

XYUMHUYECKHE CBOMCTIBA TJIIOKO3BL: peakiiun C Yy4aCTUCM CIIMPTOBBIX U




QIBJICTUHON TPYII U MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHue ItoKo3bl, e€
3HA4YCHUE B JKU3HEAEATECILHOCTU Opranusma. Jlucaxapuipl: caxapos3a, MajbTo3a.
BoccranaBnuBamoomye M HEBOCCTAHABIMBAIOIIME AuMcaxapuisl. ['maposns
nucaxapunoB. [lomucaxapuabl: kpaxmain, riaukoreH. CTpoeHHE MaKpOMOJEKYI
Kpaxmaja, TIJIMKOreHa W Leiunono3bl. dusndeckue CBOMCTBA Kpaxmala u
LEJUTI0NI03bl.  XUMHYECKUE CBOWCTBA Kpaxmalja: THIPOJIN3, KadyeCTBEHHas
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LIEJUIKOJIO3bI: TUAPOJIM3, IOIy4YeHHE
¢upoB nemwmono3bl. IloHsTHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHU4YeCKHE OCHOBAHUS: PEAKIIMU C BOJIOHM, KUCIOTaMH,
peakuusi TOpeHHs. AHUIWH KakK TMPEACTaBUTENIb apOMAaTHUYECKHUX aMHUHOB.
XUMHUYECKUE CBOWCTBA AaHWIMHA: B3aWMOJICHCTBHME C KHCIOTaMU, OpOMHOM
BOJOW, oOkucieHue. lloslydyeHne aMMHOB QIKWJIMPOBAHMEM aAMMHUAKA U

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMMHOKHUCIOTHI W O€NKH. AMHHOKHUCIOTHI KaK aM(pOTEpHbIE OpPraHUYECKUE
coenuHeHusi. OCHOBHBIE AMHUHOKHCIOTHI, OOpasyromue Oelnku. XUMHUYECKHe
CBOMCTBa O€NKOB: TMIPOJIN3, NEHATypalus, KauyeCTBEHHbIE (IIBETHBIE) PEaKIUU

Ha OenKu

3.18

CtpoeHue u CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTH CBOMCTB MOJMMEPOB OT
cTpoeHuss MoJjekysl. OCHOBHBIE CMOCOOBI TOJIYYCHHS BBICOKOMOJIEKYISIPHBIX
COCIMHCHUI: peakIny TMOJIMMEpHU3allii U TOoJuKOHAeHcanuu. Knaccuduxarms

BOJIOKOH

3.19

#H#Par#H# 1 nenTudukanus OpraHUIeCKUX coequHeHui. Permenue

OKCIICPUMCHTAJIBHBIX 3a/ja4 Ha paClio3HaBaHUEC OPTaHNYCCKUX BCIICCTB

3.20

I'enetnueckas cBSI3b MCXKOY KlIaCCaMH OPraHu4CCKHUX COG,Z[I/IHCHI/IfI

XUMHA U )KA3HD

4.1

XuMHsl B TIOBCEAHEBHOW >ku3HHM. IlpaBuna Oe3omacHOW pabOTBI C EIKHUMH,

TOPHOYMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XMMHH

4.2

XuMHs U 3I0pOBbe. XUMHUS B MEAULMHE. XUMUS U CEJIbCKOE XO39HCTBO. XUMHUS B
IPOMBIIUIEHHOCTH. XHMMHUSL U SHEPreTHKa: MPUPOAHBIA M MOMYTHBIH HEQTSIHOM
rasbl, X COCTaB M Hcnojib3oBaHue. CoctaB HepTU U €€ nepepaboTka (IpUPOIHBIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHA U JKOJOTHA. XMMHYECKOE 3arpsA3HEHHE OKDPY)KAIOIIEH Cpelpl U €ro
nocnencteus. Oxpana ruapocdepbl, MOUBbI, aTMOoc(epsl, (Iopbl U (ayHbl OT
XUMH4eckoro 3arpszHeHus. IIpoGirema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHKH SHCPIrrUuu

4.4

O6IJ.[I/IC NpEACTaBJICHUA O IMPOMBINIJICHHBIX crocodax MOJYYCHHUA XUMHNYCCKUX




BELIECTB (HAa IpUMEpE IPOU3BOJCTBA aMMHaKa, CEpHON KuCIOThl). YépHad u
userHas  Merauiyprus.  Crekio M CWIMKaTHas  [POMBIIUIEHHOCTb.

[IpombiienHass  opranudeckass  xumusg.  Cplpp€  au8  OpraHudecKoiu

IPOMBIIITIEHHOCTH
5 Tunsl pacu€THbIX 3a1a4
51 Pacuérbl Macchl BenecTBa Uiiu 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY
' BEIIECTBA, Macce Wi 00BEMY OHOTO M3 YUACTBYIOIIUX B PEAKIIMHU BEIIECTB
5.2 Pacuérsl TemmoBoro 3¢dekra peakuuu
5.3 Pacuérbl 00BEMHBIX OTHOLIEHHUH ra30B MPU XUMHUECKUX PEaKLUAX
5.4 Pacuérsl maccsl (00bEMa, KOIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH
. OJIHO M3 BEIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérsl MmaccoBoit min 00BEMHON OJIM BBIXOJIA TPOAYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOKHOTO
Pacuérsl maccel (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIH OJHO
5.6 W3 BEILIECTB JJAHO B BUJIE pACTBOPA C ONPEIETEHHON MaCCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA
5.7 Pacuétsl ¢ ucnosp30BaHMEM NOHATHI «MaccoBast JOJIs», «MOJISIpHas
' KOHIICHTpALUs», «PaCTBOPUMOCTb)
Haxoxaenue MonexkynsipHoi (popMysibl OpraHu4ecKoro BELIECTBA IO €T0
5.8 IUIOTHOCTH U MAacCOBBIM JIOJIIM 3JIEMEHTOB, BXO/SIUX B €r0 COCTAB, WU IO

MPOJIyKTaM CTOpaHus




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus, 11 knace/ Epemun B.B., Ky3smenko H.E., [Ipo3aoB A.A., Jlynun B.B.;
noA penakuueit Jlyauna B.B., O0miecTBo ¢ orpaHUue€HHON OTBETCTBEHHOCTHIO
«AIPODA»; AkimonepHoe obuiectBo «M3narensctBo «IIpocBenienue

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

Meronunueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, B. 1.
Tepenuna, A. A. JIpo3noBa, B. B. Jlynuna «Xumusi. YrinyOneHHbI ypoBeHb. 10
kiace» (aBropsl B. B. Epemun, B. 1. Maxonuna, O. FO. Cumonosa, 1. B.
Epemuna, A. A. [Ipo3aog, D. I0. Kepumogn). — M.: [Ipoda, 2018. — 339 c.
Meronunueckoe nocobue k yueOuuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpoznosa, B. B. Jlynuna «Xumus. YriyOnennsiit ypoBeHb. 11 kiace» (aBTopbl
B. B. Epemun, H. B. Bonkosa, H. B. ®upcrtoBa, 1. B. Epemuna, A. A.
Hpoznos, 3. FO. Kepumos). — M.: Jlpoda, 2018. — 423 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
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