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HOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma mo XMMUW Ha YPOBHE CpPEIHEro o0Imero oOpa3oBaHUS
paspaborana Ha ocHOBe DemepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit ®denepanun», TpeOOBaHU K pe3ybTaTaM OCBOCHUS
benepanbHOI o0Opa3oBaTeNbHOM IIPOrpaMMBI CPEHETO oOuiero
obpazoBanusi(POIl COO), npencraBineHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHoM craHgapre COO, ¢ yu€rom Konmenuuu mnpernogaBaHus
ydeOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX OpraHm3amnusx Poccuiickoit
denepanny, peanu3yoOIIUX OCHOBHBIE 00pa30BaTENIbHBIE MPOrPaMMbI, U
OCHOBHBIX ToNOXkeHul «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
Oepneparuun Ha nepuo 10 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha ypOBHE YIIIyOJIEHHOTO M3Y4YEHHUS 3aHUMAaeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanusi ywammuxcs 10-11 kimaccos.
W3ydyenue nmnpenMera, peaauzyemMoe B YCIOBHSIX Au((depeHLHpPOBAHHOTO,
npoduIbHOrO OOy4YeHHUs, MPHU3BAHO OOECTEYUTh O0O0IIEe00pPa30BATENbHYI0 U
OOIIEKyIbTypHYIO TOJATOTOBKY BBIMYCKHHKOB INKOJBI, HEOOXOIUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIMIMUMCS YCIOBUSIM KU3HHU B COLIMYME, a TAKKe IS
IpOAODKEHNUs OOyuYeHHUsI B OpPraHM3alMsX NPOoPEecCHOHAIBHOIO oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS OJTHOM M3 NPHUOPUTETHBIX JUCHUILIUH.

B mporpaMme 1o XHMMHM Ha3Hauy€HUE TNpeAMeTa «XHUMHUS» TOJydaeT
NoJMpOOHYI0  MHTEPHPETAalMi0 B  COOTBETCTBUM C  OCHOBOIMOJIATAIOIIUMU
nonoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH LIENieH, COAEpKaHUs,
pe3ynbTaToB OOydeHHMs U TpeOOBaHMI K YpPOBHIO MOJITOTOBKH BBIITYCKHUKOB.
CBHUETENBCTBOM TOMY SIBJISIFOTCSA CJIEIYIOLIME BBIMOJIHSAEMBIE MPOrpaMMOM IO
XUMUHU QYHKIIHH:

o UH(pOPMALMOHHO-METOUYECKAs], pealu3alusi KOTOpoil oOecreuynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O LEIsIX, COAEpKAaHWUU, OOLIell cTpaTeruu
o0OydeHus, BOCHUTAHUS U Pa3BUTHs 00yUaIOIIUXCS CPEACTBAMH MPEIMETa,
U3y4aeMoOro B paMKax KOHKPETHOTO NpOoduIIs;

e OpraHM3alMOHHO-IIAHUPYIOILAs, KOTOpas peaycMaTpUBaeT
ONpEIEICHUE: NPHUHIMUIIOB CTPYKTYPUPOBAaHHUS M IIOCIEN0BATEIBHOCTH
U3y4YeHUs1 y4eOHOro MaTepuayia, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0
XapaKTePUCTHK; MOAXO0A0B K (OPMUPOBAHMIO COAEPIKATEITHLHOW OCHOBBI
KOHTPOJII U OIEHKM 0Opa3oBaTEeNbHBIX JOCTHKEHHH OO0y4arommxcs B
paMKax MTOroBOM arrectauud B (OpME €IUHOTO TOCYAAPCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma asisg yriyOa€HHOTO U3YUEHUSI XUMUU:



e YCTAaHaBIMBAaET MHBAPUAHTHOE NPEIMETHOE COJAEp)KaHHE, 00sA3aTeNbHOE
JUIS W3y4YeHUs B paMKaxX OTAEIbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacmpeiesieHie W CTPYKTYPUPOBAHHME €ro I0 KJaccaM, OCHOBHBIM
COJIeprKaTeNbHBIM JINHUSAM/pa3iesiaM Kypca;

e Ja€T NMPUMEPHOE pacHpelesIeHUE y4yeOHOro BpPEMEHH, PEKOMEHIYEMOIO
JUTS U3YYCHHSI OTACIBHBIX TEM;

e TpemIaraeT MPUMEPHYIO TOCJIEIOBATEIILHOCTh H3YYCHHsS] y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPHUIIPEAMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e Ja€T METOIMYECKYIO MHTEPIPETALUIO 1IeJIel U 3a/1ay U3yYeHUs MpeaMeTa
Ha yrJIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME
cpenHero oOmero o0pa3oBaHUsA, COAEPKATEIBHON XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUSI OCHOBHOM 00Opa3oBaTeIbHOMN
pOrpamMMBbl CpEIHETO o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENbHBIX ~ JACHCTBUIM  00ydYaromerocs MO OCBOCHHUIO
CoJIepKaHUs IPEeIMETA.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOTpaMME MO XMMHMH IpPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOYy4eHHMEM XHUMUU Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMs. 3a IpeneilaMH YCTAHOBJIEHHOM MporpaMmMoil IO XUMHUHU
00s13aTenbHONM (MHBApUAHTHON) COCTABISIONIEH Colep)KaHusa y4eOHOTO IMpeamMera
«XuMHus» OCTaéTcs BO3MOXKHOCTH BBIOOpa €ro BapHATHBHON COCTaBIISIONICH,
KOTOpasi JOJDKHA OIpPENENsAThCSl B COOTBETCTBUM C HANpPaBICHUEM KOHKPETHOI'O
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHuentyainbHbIMM TnosiokeHusmu PI'OC COO o
Ha3HAYCHUH TIPEIMETOB 0a30BOoro u yriayOJaEHHOTO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHUS Ha YPOBHE CpeaHEero ooOIero obpa3oBaHUS
XMMHSI Ha YpOBHE YINIYOJEHHONO W3Y4YEHMs HaNpaBleH Ha peaJu3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIUM  JTaloM  MOJXYYCHHS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax H3yYeHUS CIEIUAIBHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCHHUIUIMH B By3aX U OpraHH3aIUsIX CpeIHero mpohecCuoHaIbHOTO
oOpazoBanus. B 3Toil cBA3M u3ydeHHe mpeaMera «XHUMHUS» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclIMpeHHe U  YIUIyOJIEHHE TEOpPEeTUYECKON U
MPAKTHYECKON MOJITOTOBKUA OOYYarOIIMXCs, BEIOPABIIMX OMPEACIEHHBIN MPOPHIIb
o0OydeHHs1, B TOM YHUCIIE C IEPCTIEKTHBON MOCIEAYIOMIEr0 MOMTyUYeHUsI XUMHUUECKOTO
oOpa3oBaHMs B OpraHu3alusax npodeccuoHaabHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk IMIaHUPYEMBIM pE3yJIbTaTaM OCBOEHUS
denepanbHON 00pa30BaTENbHON NPOrpaMMbl CpEeIHEro oOIero o0pa3oBaHUs
U3y4eHHE TMpeaAMeTa «XUMUS» OpPUEHTHPOBAHO TaKKE€ HA pelIeHHe 3ajad



BOCIIUTAHUS U COLMAIILHOTO Pa3BUTHs OOydaromuxcs, Ha GOpPMHUPOBAHUE y HHUX
OOIIECMHTEIUICKTYaTbHBIX YMEHUN, YMEHUH palMoOHANM3aINH Y4eOHOTO TpyJa U
0000MIEHHBIX  CTMOCOOOB  NIEATETLHOCTH, WMEIONINX  MEKIUCITUTLINHAPHBIN,
HaJIIPEAMETHBIN XapaKTep.

CocraBnstomiuMu  rpeameTa «XUMHs» Ha YPOBHE YIIIyOJIEHHOTO HM3y4YCHUS
ABJISIIOTCSL  yIIyOn€HHble Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHudeckas Xumus». [Ipu onpeneneHny MOaX0I0B K OTOOPY B CTPYKTYpPHOU
OpraHu3allMi COJEpPKaHHUsSl 3TUX KypCOB B IpOrpaMme IO XHMHUH 32 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuuax 0a30BOro M yriayOJaE€HHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoOBy coaepxkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOPraHUYeCKasi XUMHUS COCTaBIS€T COBOKYIHOCTh MPEAMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY ypPOBHIO HM3Y4YEHHS IpeaMeTa. JTa CHUCTeMa
3HaHUM TOJy4YaeT ONPEIEIEHHOE TEOPETUYECKOE JIONOJIHEHHE, I03BOJISIONIEE
OCO3HAHHO OCBOUTH CYHIECTBEHHO OOJIBIINM 00bEM (HhaKTOJIOTHUECKOT0 MaTepHraIa.
Tak, Ha yriayO0iaEHHOM YypOBHE HM3ydYeHHs TpeaMera olecriedeHa BO3MOXKHOCTh
3HAYUTENFHOTO yBENWYeHHs O0BhEMa 3HAHUH O XHUMHUYECKUX DIEMEHTaX U
CBOMCTBAxX MX COCJAMHEHUI HA OCHOBE PACHIMPEHUS U YTIyOJIeHUs Mpe/ICTaBICHUN
O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3U M 3aKOHOMEPHOCTSX IPOTEKaHUs
peaKkuuid, paccCMaTpUBAaEMbIX C TOYKM 3pEHHUS XUMUYECKOM KHUHETHUKH H
TepMoarHaMUKH. M3yueHne nepuoanyeckoro 3akona u l[lepuognueckoi cuctembl
XUMHUUYECKUX AJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX
MPEICTABICHUSIX O CTPOCHMM aToMa. XHUMHUYECKasi CBSI3b OOBICHSIETCA C TOYKHU
3pEHUS YPHEPTreTUYECKUX U3MEHEHUH TIpH €€ 00pa30BaHUU U Pa3pYIICHUH, a TAKKe
C TOYKH 3pEHHUs MeXaHU3MOB e€ oOpa3oBaHus. V3yueHue THUIIOB peakuui
JTOTNOJIHSIETC  (DOPMUPOBAHUEM  MPEJCTABICHUNH 00  DJIEKTPOXMUMHUYECKHUX
npoueccax M AJEKTPOJM3€ pPacIulaBOB M PAcTBOPOB BewiecTB. B kypce
OpPraHWYeCKOM XUMUM TPU PACCMOTPEHUU  PEAKIIMOHHONW  CIIOCOOHOCTHU
COEIMHEHMI yzenseTcss 0co00e BHUMaHHUE BOIIPOCAM 00 3JEKTPOHHBIX 3P QeKTax,
0 B3aMMHOM BJIMSIHUH aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HayeHWe UMEET TO, YTO Ha COJCpKAaHHUE KypCOB XHUMHU
yTIyOJIEHHOTO YPOBHS M3YYEHHUS JJI KIACCOB ONMPEAENIEHHOT0 Mpodus (TJIaBHBIM
o0pa3zoM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K oOmei cucreme
MpPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMSIHUE CMEXKHbIE MTpeaMeThl. Tak, Hanmpumep,
B COJCP)KAaHUU MpeIMeTa JJisi KJIAaCCOB XUMUKO-(U3UYECKOro npodusis OoJbIioe
3HauYe€HHUE OYJyT UMETh AJEMEHTHl y4eOHOro marepuasia mo oomeit xumuu. [lpu
U3YYCHUU TpeJMeTa B JIaHHOM CJydyae akIeHT OyneT cleilaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TECOPUN B XUMUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (DHU3HMKE), 3aKOHBI COXPAaHEHUS



Maccbl M DHEPIUH, 3aKOHBI TEPMOAMHAMUKHM, DJIEKTPOJIM3a, NPEICTABICHUS O
CTPOECHUU BEILIECTB U APYTOE.

B TO e BpeMsa B coAepKaHMM IpeaMeTa JUIsl KJIACCOB XHWMMKO-
ouonoruueckoro npoduiast OONBLIINI yAeNbHbII Bec OyneT UMEThb OpraHudeckas
xuMHs. B 3TOM ciiyyae mpenocTaBisieTcsl  BO3MOXHOCTh  Aisi  Oosee
O0OCTOSITETPHOTO ~ PAacCCMOTPEHHMS  XMMHUYECKOW OpraHu3aluy  KJIETKH  Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IMPUMEPY, TaKUE
CTPYKTYpPHBIE KOMIIOHEHTBI, KakK JIMIUJbI, OEIKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTBI U Apyrue. Ilpy 5ToM 3HaHUA O COCTaBe M CBOWCTBAX MPEACTABUTEIEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIy)KaT OCHOBOM I M3y4ECHUS
CYIIHOCTH IIpOLEeccOB (POTOCHHTE3A, AbIXaHUs, TUILEBAPECHHUS.

B mmane ¢opmupoBaHUS OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
0OIIeHaYYHBIX METOAOB IMO3HAHUS U OTIBITA MPAKTHYECKOTO MPUMEHEHHUS HAyYHBIX
3HAaHUW H3y4YeHHE MpeaMeTa «XUMHUsS» Ha YriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMH TMpEAMETaMH, BXOISAIIMMU B COCTaB
npeaMeTHhIX obnactelt «EcTecTBeHHO-Hay4yHBIE TpeaMeThl», «Martematuka u
uHbopMaTuKa» 1 «PyccKuil sI3pIK U TUTEPATYPaAY.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero oduiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3a7jauell MEepBOCTENCHHON 3HAYUMOCTH SIBISIETCS (POPMHUPOBAHUE OCHOB
HAyKH XHMHU KaK oOO0JacTd COBPEMEHHOTO €CTECTBO3HAHMSA, MPaKTUYECKOU
NEATEIIbHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Penenne
3TOM 3aJaud Ha YriayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMeTa Mpearnosaraer
peanu3anrio TaKuX LeJel, KaK:

e (opMupoBaHME TPEACTABICHUI: O MAaTepUATBLHOM E€IUHCTBE MHMpA,
3aKOHOMEPHOCTAX U MTO3HABAEMOCTH SIBJIEHUU IPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEHIEHMH  MpoOieM
AKOJIOTUYECKOM, IHEPreTUYECKOM M MUIIEBOM 0€30IaCHOCTH, B pPa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPTHH, B
o0ecreYeHny palrMoHaIbHOTO MPHUPOIOTOIL30BaHus, B (OPMUPOBAHUU
MUPOBO33pEHUsI M OOIEH KyJbTypbl YEIOBEKa, a TAKXKE IKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpere;

e OCBOCHME CHCTEMBI 3HAHHW, JIEKAIIMX B OCHOBE XHWMHYECKOM
COCTAaBJISIFOLIEN €CTECTBEHHO-HAYYHON KapTUHBI MUpPa: QyHIAMEHTAIBHBIX
NOHATUM, 3aKOHOB W TEOPUH XMMHH, COBPEMEHHBIX IPEACTABICHHUMN O
CTPOCHHH BEIIECTBA HA pa3HBIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHHS XUMUYECKUX PEaKLIHM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIIEPCHBIX CUCTEMaxX, 00 00mMX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOydJaronuxcs OCO3HAHHOI'O MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYECKUX 3HAHUH [JIs1 OOBSICHEHUS
KIIFOYEBBIX MJIEH M TPOoOJeM COBPEMEHHOW XUMHH, IS OOBICHCHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
TPaMOTHOTO perieHus MpoOJIeM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKHU C MO3UIINHI DKOJIOTHUECKON 0€30aCHOCTH IIOCIIENCTBUN
OBITOBOM M TPOM3BOJCTBEHHON JIEATECILHOCTH YeJIOBEKa, CBA3aHHOW C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TTepEepabOTKOM BEIIECTBR;
yriyOJeHue  MPEJCTaBICHUNM O  Hay4dHbIX  METoJaxX  MO3HaHWS,
HEOOXOJMMBIX JJIsi TIPHOOPETEHUST YMEHHA OpPHUEHTHUPOBATHCS B MHUPE
BEIIECTB U OOBICHEHHS XHUMHYECKHX SBJICHUN, HMMEIOIIMX MECTO B
MIPUPOJIE, B MPAKTUYECKON I€ATEIHHOCTH U TTOBCEHEBHOM KU3HU.

B nmane peanuzanuu nepBOOYEpPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
GYHKIIUNA TIETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUS NPH HU3YUCHUHU
npeaMera  «XUMHS» Ha  yIIyOJIEHHOM  YpOBHE OCOOYH  aKTyaJIbHOCTH
PUOOPETAIOT TaKKUE LIETU U 3a]]a4H, KaK:

BOCMIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHHM TMPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0O0JIACTU TEOPETHUUYECKUX U
MPUKJIATHBIX HCCIICIOBAHUNA B XWMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W IIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
001I1eYeI0BEUeCKIX IIEHHOCTEH;

pPa3BUTHE MMO3HABATEIIBHBIX UHTEPECOB, UHTEIUIEKTYaIbHBIX U TBOPUECKUX
crocoOHOCTel oOywaronuxcsi, (HOPMUPOBAHHE Yy HUX CO3HATEIHLHOTO
OTHOIIEHUSI K CcamM0O0Opa30oBaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEIITHON MPOo(eCCHOHATBLHON M 0OIIECTBEHHOM JACSITSIIBHOCTH,
OTBETCTBEHHOI'O OTHONIEHUS K CBOEMY 3J0pPOBbIO U MOTPEOHOCTH B
3IOPOBOM 00pa3e KHU3HU;

dbopMHUpoOBaHUEe YMEHUN M HABBIKOB Pa3yMHOIrO MPUPOONOIB30BAHMUS,
Pa3BUTHE IKOJIOTUYECKON KYJIBTYPBhI, IPUOOPETEHUE OMBbITa 00IIECTBEHHO-
ITOJIE3HOM DKOJIOTUUECKOUN AE€ATEIIHbHOCTH.

OO1Iee 9MCIIO 9acoB, MPETYCMOTPEHHBIX JIJI M3YYCHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE cpeaHero obmiero oopasoBanusi, cocrabiser 204 dacos: B 10 kimacce —
102 yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B HEJeIN0).



COJEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI OPraHUYECKON XUMHUM.

IIpenMer W  3HauyeHHWE OPraHUYECKOW XUMHUH, [PEACTABICHUE O
MHOT000pa3uu OPraHN4eCKUX COCTUHEHUI.

DNEeKTPOHHOE CTPOCHHME aToMa YIiepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOSIHMA. BaneHTHble BO3MOXXHOCTHM aToMa yriaepoaa. XHMHUYECKas CBA3b B
OpPraHMYECKUX COeAUHEHUAX. TUIbl THOpUAN3AIIMY aTOMHBIX OpOUTalell yrieposa.
Mexanu3mbl 00pa3oBaHMs KOBAJEHTHOM CBsi3W (OOMEHHBIH M JOHOPHO-
aKienTopHbd). TUMbl TepeKkphIBaHUs AaTOMHBIX OpOHWTaNed, O- U T-CBS3M.
OpuHapHasi, ABOMHAs W TpoiHAasi cBs3b. CIOCOOBI pa3pbiBa CBSA3CH B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTHE 0 cBOOOJHOM pajnukane, Hykiaeoduiae u
anekTpodue.

Teopus cTpoeHHMsT oOpraHudeckux coeauHeHuii A.M. bytinepoBa u
COBPEMEHHBIE ITPEJCTABIICHHS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUN CTPOCHUS
OPTraHMYECKUX COCAMHEHUH. MONeKynspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CrtpykrypHble (QOpMyJbl pPa3NIUYHBIX BHUAOB: pa3BEPHyTas, COKpallE€HHasi,
ckenetHass. M3omepus. Buasl H30Mepuu: CTpyKTypHas, IPOCTPAaHCTBEHHAS.
OnexTpoHHbIE 3((EKTH B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUMN (MHIYKTUBHBIN
Y ME30MEPHBIA 3P PEKTHI).

[IpencraBienne o kiacCUpUKAMKU OpraHndeckux BemiecTB. [loHsTne o
¢yHKIMOHaIbHOU rpynne. ['omonorus. 'omonoruueckue psaael. CucreMarnyeckas
HOoMeHKiatypa opranuuyeckux coenauHeHuil (IUPAC) u TpuBuanbHble Ha3BaHUs
OT/ACJIBHBIX ITPEACTABUTEIEH.

OcoOeHHocTH M KiIaccU(PHKAIMS OpraHWYecKuX peakuuid. OKHUCIUTETHHO-
BOCCTaHOBUTENBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX IPEBpALICHUMN:
O3HaKOMJIEHHE ¢ oOpa3laMu OpraHMYeCKMX BEUIECTB M MaTepuajaMM Ha HX
OCHOBE, OMNBITHl IO MNPEBPAIICHUIO OPraHUYECKHX BEIIECTB NP HArpeBaHUU
(mmaBieHue, OOYIIMBaHWE W TOPEHHUE), KOHCTPYHMPOBAHUE MOJAENEH MOJEKYI
OPraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Anxanbl. 'omonorndyeckuil psij ankaHoB, o0mas ¢popMylia, HOMEHKIIATypa U
M30MEPHS. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AKaHOB, Sp-
ruOpuaAM3aIys aTOMHBIX opOuTaneil yriepoga, 6-CBsi3b. PU3NUYECKHE CBOMCTBA
AJIKAHOB.



XHWMUYECKHE CBOWCTBA aJKAaHOB: PEAKIUU 3aMEUICHUsA, H30MEpHU3aluH,
JNEruIpUPOBaHUS, [IUKIU3ALMH, TUPOJIN3a, KpeKHHra, ropenus. [Ipeacrasinenue o
MEXaHU3ME PEaKLNi paIuKaTIbHOTIO 3aAMEIIECHHUS.

Haxoxzaenue B mpupone. CriocoObl MOTy4yeHUs: U IPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIaTypa U uzoMmepusi. OcoOeHHOCTH
CTPOCHHUS MW XUMHUYECKHX CBOWCTB MaJbiX (IHUKJIONPOMAH, IUKIOOyTaH) H
OOBIYHBIX (ITUKIIOTICHTAH, ITUKJIOTEeKCaH) IuKiIoankaHoB. CrocoObl MONMydYeHUs U
NPUMEHEHUE ITUKIIOAIKAHOB.

Ankenbl. ['oMosioruueckuil psii aqkeHoB, o0mas Gopmylia, HOMEHKIATYypa.
DIIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI — alKEHOB, Sp’-
ruOpuaM3ays aTOMHBIX opOuTaneil yriepona, 6- W m-cBsi3u. CTPyKTypHas U
reomeTpuyeckas (Iuc-tpaHc-) wu3zoMepusa. Du3MyecKue CBOWCTBA aJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMH IMPUCOEAUHEHUS, 3aMEIIECHUS B O-TIOJOKEHUE
IpU JABOMHOM CBSI3M, MOJMMEpU3aluuu U okucieHud. [IpaBuno MapkoOBHHKOBA.
KauecTBeHHbBIC peakiy Ha JIBOWHYIO CBs3b. CIOCOOBI OYUYEHHS U MPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaneHoB (COnpsKEHHBIC, N30JIUPOBAHHEBIE,
Kymynuposaruvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-nmpucoenunenue. Ilomumepusanus
COMPSDKEHHBIX TMEeHOB. CIocoObI OIYYCHUS U PUMEHEHHE alTKaIUCHOB.

Ankunbl. ['oMonorudeckui psij alkuHOB, oOmias Gopmyia, HOMEHKIaTypa U
MU30MeEpHsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJKHWHOB, Sp-
ruOpuu3anus aTOMHBIX opOuTaneit yriaepoga. @u3nyecKre CBOMCTBA aJKUHOB.
XHWMUYECKUE CBOKCTBA: PEAKIUU MPUCOCTUHEHUS, TUMEPHU3ALINU U TPUMEPU3ALUU,
OKHCJeHUs. KUCIOTHBIE CBOMCTBA aIKWHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHBIC peakiuy Ha TPOHYIO CBA3b. CIIOCOOBI MOMYYEHUS U TPUMEHEHHE
AJIKUHOB.

ApomaTudeckue yrieBoJopoasl (apeHsl). ['omonoruueckuii psiji apeHoB,
oOmras popmyra, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOoeHHE MOJIeKynbl OeH3ona. Puznyeckue CBOWCTBA apeHOB. XHMHUYECKHE
CBOMCTBa O€H30J1a U €ro FOMOJIOTOB: PEAKIMK 3aMEeIEHUs B OEH30JIbHOM KOJIbLIE U
YTJIEBOJOPOJHOM paguKale, PEaKUUH NPUCOCIUHEHUS, OKHUCIECHUE TOMOJIOTOB
oenszona. IlpencraBieHne 00 OpPUEHTUPYIOUIEM JIEHCTBUU 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpHUMEpPe alKUIbHBIX pPaJUKalioB, KapOOKCHUIHHOH,
TUAPOKCUIIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepusanus ctuposia. CrnocoObl OTydeHUs U
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOAOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3pl. HegTh 1 €€ mpoucxoxaeHue.
KamMeHHbIH yroias U IpoAyKThl ero nepepadbotku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHT (TEPMUYECKUN, KaTAIUTUYECKHI), pUPOPMUHT, TUPOIU3.
[TpomykThl mepepaboTKH HEPTH, MX TPUMEHEHNE B TPOMBIIIIICHHOCTH U B OBITY.

['eHeTryeckas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCaMU yTJIEBOIOPO/IOB.

DNEeKTPOHHOE CTPOCHUE TaJOreHIIPOU3BOIHBIX YIJIEBOAOPOIOB. Peakiuu
3aMEIICHHs] TaJoreHa Ha TUAPOKCOTPYIIY, HUTPOrPYIly, IHAHOTPYMIY,
amMuHOTpymmy. JleficTBHe Ha TaJOTCHIPOM3BOIHBIE BOJHOTO W CIIMPTOBOTO
pactBopa miEnoun. B3auMoJeiCTBHE NUTAIOTCHAIKAHOB C MAarHUEM M IIUHKOM.
[TonsiTue 0 METAJTIOOPTaHUYECKUX COCIMHECHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJEBOJOPOJOB B OBITY, TEXHUKE M TMPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTANbHBIC METOJbl HW3YYCHHUS BEIIECTB W WX MPEBpaICHUM:
n3ydeHue GU3NIECKUX CBOMCTB YIJIEBOJOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peaknuii yrieBOJAOPOIOB Pa3IMYHBIX KJIacCOB (0OOECIBEUYMBAHME OpPOMHOMN WIIH
WOJIHOM BOJIbI, pacTBOpa IEepMaHraHaTa Kajus, B3aWMOJICHCTBUE alleTHJIEHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriepoga ¥ BOJOpPOAA B OPraHUYECKUX BEIIECTBAX, IOJIYYECHHE OTUJIEHA H
U3yYCHHE €ro CBOMCTB, o3HaKomuieHHe ¢ Koswiekuuamu «Hedte» u «Yromw», ¢
oOpasllaMu  TUIacTMacC, KaydyKOB M PE3UHBI, MOJICIMPOBAHUE MOJIEKYII
YTJIEBOJIOPOJIOB U TAIOT€HIIPOU3BO/IHBIX YTIIEBOJOPOIOB.

Kucaopoaconepxaime opranudeckue coeTuHeHUsI.

[IpenenbHble OAHOATOMHBIC CHUPTHL. CTpoeHHE MOJIeKya (Ha MpuMepe
MeTaHoJda W 9TaHona). ['omomorumyeckuit psa, oOmas dopmyna, H30Mepus,
HOMEHKJIaTypa © kinaccudukamus. Dusmyeckue CcBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpojHBIE CBSI3UM MEXKIYy MOJEKYyJIaMH CIUPTOB.
XVWMHYECKHE CBOWCTBA: pEaKIMH 3aMEIICHUS, JCTUApPATAINHA, OKHCICHHUS,
B3aMMOJICCTBE C OpPraHWYECKUMH W  HEOPTAaHWMYECKUMH  KHUCJIOTaMHU.
KauecTBeHHas peakiids Ha OJHOATOMHBIE CIIUPTHL. [lelicTBHE 3TaHONA U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOJTy4YeHUs U TNPUMEHEHHE OJHOATOMHBIX
CITUPTOB.

[Tpocteie 3¢dupsl, HOMEHKIaTypa U n3oMepus. OCoOOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroaroMHbl€ CHUPTHI — ATWICHIJIMKOIb U TiniepuH. Dusndeckue u
XUMHUYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOJIEHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHMMH KHCIIOTaMH, KAadeCTBCHHAs PEaKIds Ha MHOTOATOMHBIC
criupthl. [IpencraBieHue o MexaHuU3Me peakuil HYKJICO(DUIBHOTO 3aMEIeHUS.
JeiictBue Ha opraHu3Mm 4esoBeka. CrnocoObl MOMyYeHUS U MPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIMSHHE THUIPOKCOTPYIIBI U
O0eH301pHOTO snpa. Puszndeckue cBoilcTBa (peHosa. OCOOCHHOCTH XUMHYECKUX



cBoicTB (enona. KauecTBeHHble peaknuu Ha ¢eHosn. TokcuyHOCTh (eHoa.
Crioco6s1 monmyueHust U mpuMeHeHne Gperomna. GeHonpopMaibAaeTHAHAS CMOIA.

KapOoHunbHbIE COEIMHEHUS — AJIbJIETU/IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWIJIBHOW TpYyIIbl. ['oMoIorndeckue psiabl albJeruoB U KETOHOB, 0OIas
dbopmyrna, muzomepuss U HOMEHKIaTypa. DuU3MUEeCKHUE CBOMCTBA allbJIETUAOB U
KETOHOB. XMMHUYECKHE CBOMCTBA aJIbJETUA0B U KETOHOB: PEAKIIUU MPUCOCTUHECHUS.
OxkucieHue anpJeru0B, KAYECTBEHHBbIC peakiuu Ha aubaerujabl. CrnocoObl
MOJIYYEHUS ¥ MPUMEHEHUE AJIbJIETU/IOB U KETOHOB.

OAHOOCHOBHBIE TIpeIeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 30Mepus u HOMeHKIaTypa. Pu3ndeckue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIIbHBIX KapOOHOBBIX KHCJIOT. BOIOpOJHBIE CBS3U MEXKIY
MOJICKYJIaMHA KapOOHOBBIX KHCIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peaknus ASTepUPUKANNKA, PEAKIMH C Y4aCTHEM YIJIEBOJIOPOIHOTO paauKaia.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OCcoOCHHOCTH CBOWCTB HEMPEICTbHBIX W aPOMATHYCCKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KUCIOT. IIpemcTaBuTenn BBICIINX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MAaJIbMUTHHOBAs, OJICMHOBAs, JUHO/EBAS,
JUHONIeH08as KUCIOThI. CIIOCOOBI MOTYYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxuble >¢upbl. ['omonoruueckuit psij, oOmas dopmyna, HU30MEpHUs U
HOMEHKJIaTypa. PU3NYECKHE U XWMHUYECKUE CBOWMCTBA: THAPOJU3 B KHUCIOW H
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nvecKue U XMMUYECKUE CBOMCTBA KUPOB: TUIPOIIU3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTaTKU
HETPeETbHBIX JKUPHBIX KUCIIOT. JKUpBI B IpUpPO/IE.

MBEL1a KaK COJIH BBICIINX KaPGOHOBBIX KHCIIOT, HX MOOIIEe JIeHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukamus yrieBoaoB (MOHO-, TU-
U nonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (GpyKTO3a, rajgakro3a, pubosa,
ne3okcupr6o3a. dusndeckue CBOWCTBA M HaXOXKACHHE B mpupome. DOTOCUHTES.
XUMUYECKHE CBONCTBA ITIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aIbJACTUIHOM
TPYII, CIHPTOBOE W MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHuWe TIIFOKO3bI, e
3HAYEHUE B JKU3HEACATEIBHOCTH OpraHu3ma. J(ucaxapuipl: caxapo3a, MajabTo3a U
nakTo3a. BoccTaHaBiMBaOIIME U HEBOCCTAHABIIMBAIOIINE aucaxapuisl. ['uaponus
nucaxapunoB. Haxoxaenue B nipupoje u npuMenenue. [lomvcaxapuabl: kpaxmadn,
INIMKOTeH W 1eiunoio3a. CTpoeHue MaKpoMOJIEKYJl Kpaxmaja, TIJIMKOTeHa U
HeJUI003bl.  DU3MYECKHME CBOMCTBA Kpaxmana M UEJUI0JI03bl. XUMHUYECKHUE
CBOMCTBA Kpaxmalia: TMApOJIN3, KauyeCTBEHHAs pEeakuus C HOAO0M. XUMHUYECKHUE
CBOMCTBa IIEJUTIOJIO3BI: THIPOJIN3, MOdydeHue 3PupoB 1eioio3bl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIETK).



DKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEUIECTB M HMX IPEBPALICHUN:
PacTBOPUMOCTb Pa3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJA C HATPUEM,
OKHMCJIEHUE 3TUJIOBOTO CHHUpPTa B albJAETH] Ha PACKAIEHHOM MEOHOW IMPOBOJIOKE,
OKHCJICHUE STUJIOBOTO CHUPTA JAUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), KAaueCTBEHHbIE PEAKIMM Ha albJCTUIbl (C THUIPOKCHUIOM
muammuHcepeOpa(l) u  rugpokcuaom  menu(Il)), peakuusa raviIepuHa  C
ruapokcuiom Meau(ll), xumuyeckue cBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIIOKO3bl ¢ Tuapokcuaom meau(ll), B3aumoneiicTrue
KpaxMajia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajlad no TeMam «CHupThl U
denounby, «KapooHoBbie KUCTOTHL. Cl0KHBIE Y3DUPHD».

A3oTcoaep:Kalye OpraHnyecKre cCoeAUHEHUsl.

AMWHBI — OPTaHWYECKHUE MPOM3BOIHBIC amMMuaka. Kimaccudukaiys aMuHOB:
amnpaTHIeCKue ¢ apOMATHYCCKHE; IEPBUYHBIC, BTOPUYHBIE W TPETHUYHBIC.
Crpoenne moJiiekys, oOmas Gopmyina, “3oMepus, HOMEHKIATypa U (U3HUYECKUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA alu(aTuuecKMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnun anKuIaMMOHUS.

AHWIMH — TIPEACTAaBUTEIb AMUHOB apomartuyeckoro psaa. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsSiHUE TPy aTOMOB B MoJjieKyJsie aHuiuHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl
MOJIy4YeHUs] M TpuMeHeHue anudaruueckux amMuHoB. [losydeHue aHWiIMHA U3
HUTPOOEH3071a.

AmuHokuCcIOTE. HoMeHknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH Ol
AMUHOKHUCJIOT: TJMUWH, anaHuH. Dusznueckne CBOWCTBA aMHUHOKHCIOT.
XAMHYECKHE CBOWCTBA aMHHOKHCIOT KakK aM(OTEpHBIX  OPTaHHMYECKHUX
COCIMHEHUH, peakuus TMONUKOHJCHCAIlNH, O00pa3oBaHWE MENTHIHON CBS3H.
buonornueckoe 3HaueHNE aMUHOKUCHOT. CUHTE3 U THAPOJIU3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XHWMHUYECKHE CBOWCTBa OEJIKOB: THUAPOJIN3, ACHATYpalus,
KaueCTBEHHBIC PEAKITNN Ha OCIIKH.

DKCIEpUMEHTAIbHbIE METOJIbI M3YyYECHHUS BEUIECTB W HMX IPEBpaAlICHUN:
pacTBopeHHe O€IKOB B BOJIE, JCHATypalusi OCJIKOB MPU HArpeBaHUU, IIBETHHIC
peakuuu Ha O€JIKM, pelIeHHWe OKCIEPUMEHTANBHBIX 3a7a4 [0 TeMaM
«A30TCcoaepKallue  OpraHMyeckue  coeauHeHus» U «Pacmo3HaBanue
OPraHUYECKUX COCTUHEHUI.

BrbicokoMOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE MOHATUS XMMUH BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHSAS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MOJINMEPHU3ALMS U MOJUKOHACHCAHSI.



[Tomumepubie wmatepuansl. [lmacTmacchl  (MOMMATUIICH, TOJUIIPOIIMIICH,
NOJINBUHWIXJIOPU, MOJUCTUPOJ, MOJMMETHWIMETAKPWIAT, MOJUKapOOHATHI,
nonudTHIeHTepedTanar). Y tunusanus u nepepaboTka MiIacTUuKa.

DacTOMEPHI: HaTypaJbHbIN Kay4yK, CHUHTETUYECKUE Kay4qyKu
(OyTamreHOBBIN, XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U CUIUKOHBL. Pe3nHa.

BonoxkHa: HaTypaibHbIe (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JaBCaH).

[Tonumepsl CIIeMAILHOTO Ha3HA4YCHUS (Tedmon, KeBJjap,
AIIEKTPOIIPOBOIAIIME TTOJUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

DOKCHEepUMEHTANIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W WX MpEeBpaIlCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMy MNPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIICHHE OHKCIEPUMEHTAIbHBIX 3a1ad 1o TeMe «Pacno3HaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnrbie 3a1aun.

Haxoxxnenue wmosekyasipHOi (OpMyJIbl OPraHUYECKOTO COEAUHEHUs IO0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJECHUE
MOJIEKYJISIPHOW (OPMyIIbI OPTaHMYECKOTO COeAMHEHUs 1Mo Macce (00BEMY)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BellecTBa (macce, 00bEMY) MPOIYKTOB
peakMy W/WIU HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHMYECKOT'0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CHOCOOOB
NOJIYYEHUSI, ONpPENENICHUE JO0JIM BBIXOJAa MPOJAYKTa PEAKUUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeIMeTHbIE CBSI3H.

Peanuzaius MeXIpeaAMETHBIX CBSI3€M NPU U3YYECHUU OPraHUYECKOW XUMHH B
10 kmacce OCYUIECTBISETCA Yepe3 HCIIOIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK W TIOHATHH, TPHUHATHIX B OTACIBHBIX IIPEIMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011e eCTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (hakT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukauus, HaOIIOJCHHE, H3MEpPEHHE,
SKCIEPUMEHT, MO/I€JIb, MOJICJINPOBAHUE.

®dusrka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKyJa,
HHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHUE
BEIECTBA, (DU3UYECKHE BEJIMYUHBI, €JIMHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEPrus,
Macca.

buonorus: kmeTka, opraHu3M, OJKocucTeMa, Owocdepa, MeTabomm3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTpOo(HBIA THII MUTaHUSA, OpOKEHUE,
dboTocuHTe3, nbIXaHWE, OENKH, VYIJIEBOJbI, >KUPBI, HYKIECHHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadus: nosie3Hbie UCKOMAEMBbIE, TOILIIUBO.



TexHonorus: IMUIICBBIC IIPOAYKTBI, OCHOBBI pPALMOHAJIbHOI'O IIMTAHUA,
MOIOmUC CpeaACTBa, MAaTCPpUAJIbl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKNX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XUMUYECKUN 35eMeHT. M3oTonsl. CtpoeHune
AJIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBbIE YMCJA. DHEPreTUUYECKHE YPOBHU U
nolypoBHU. ATOMHBIE opOuTanu. Knaccupukanus XuMHIECKUX 3JIEMEHTOB (S-, p-,
d-, f-omements). PacmpeneneHue SIEKTPOHOB TIO AaTOMHBIM  OpPOUTAIISAM.
DNEeKTPOHHbIE KOHPUTypaIlM aTOMOB AJIEMEHTOB MEPBOrO—4YETBEPTOrO MEPUOJIOB
B OCHOBHOM U BO30Y>XJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(UTYpalld HOHOB.
DIEeKTPOOTPULIATEIBHOCTb.

[lepnognueckuit 3akoH u Ilepuoanyeckast cucremMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CBsA3b NEPUOIAYECKOr0 3aKOHA U [leproanueckoil CUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOECHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
IPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuoaaM. 3HAYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XrMHUuecKass CBsA3b. BuHIbpl XMMHUYECKOW CBSI3U: KOBAJICHTHAs, WOHHAf,
MeTaJmueckas. MexaHu3smbl 00pa30BaHUSl KOBAJICHTHOM CBsI3U: OOMEHHBIM U
JOHOPHO-aKLENTOPHBIN. DHEPIUs U IJIMHA CBs3U. [10JIApHOCTD, HANIPABJIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOW CBA3W. KpartHbeie cBsa3u. BoagoponHas CBA3b.
MeXMONEKYJISIPHBIE B3aUMOICUCTBUSL.

BajleHTHOCTP M BaJCHTHBIE BO3MOYKHOCTM aTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (HA MPUMEpPE COCANHEHUN
3JIEMEHTOB BTOPOIO MEPHUOAA).

[IpencraBiieHre 0 KOMIUIEKCHBIX COeAMHEHNAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIUHECHHA.
[ToHsiTHE O KOOPAMHALIMOHHON XUMHUH.

BemectBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIDHOTO  CTpOEHMs.  Twmsl
KPUCTANINYECKUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremMax. MictuHHble pacTBOpkl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPAXEHHUS KOHIIGHTPAIlMM PaCTBOPOB:
MaccoBas J0JIs BEIlecTBa B pacTBOpE, MOJIIpHAas KOHLEHTpauus. HaceleHHsle n
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KprcTamuioruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOpPraHMYECKUX BeIleCTB. TpUBHAIbHBIE
HAa3BaHMs OTJEIBbHBIX IPEACTABUTENIEN HEOPraHNYECKUX BELIECTB.



Knaccudukanuys XuMHUUecKUX peakiuii B HEOPraHUYECKOW M OpraHuYeCKOn
XUMUHU. 3aKOH COXPaHEHUs MacChl BELIECTB; 3aKOH COXPAHEHHUS W MPEBPALLCHUS
DHEPrUH MPU XUMUYECKUX peakiusix. TernoBbie 3QpPeKTsl XUMHUUESCKUX PEaKIIHM.
TepMoxuMuyecKkne ypaBHEHUS.

CKOpOoCTh XMMHUYECKON peaklH, €€ 3aBUCUMOCTh OT Pa3jNyYHbIX (haKTOPOB.
['oMOreHHbIE U TE€TEPOreHHBbIEC peakuuu. Katanus n katanu3aTtopsl.

OOpatumMple 1 HEOOpaTUMBIC peaKITi. XUMHUUYECKoe paBHOBecHe. KoHcTanTa
XUMHUYECKOTO paBHOBecHsA. DaKTOPhI, BIUAIONIME HAa MOJOKEHHE XUMHUYECKOIrO
PaBHOBECHs: TEMIIEPATypa, AABICHUE U KOHLEHTPALMU BEUIECTB, YYaCTBYIOLIUX B
peakumu. [punnun Jle [larense.

Onextponutuyeckas aucconmanus. CuibHble W ciaabble  AIEKTPOJIUTHL
Crenenp nucconmanuu. Cpena BOJHBIX pPacTBOPOB: KHUCJIOTHAs, HEUTpasbHas,
nienouHas. Bonoponusiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE  peakuud.  CTerneHb  OKUCIICHUS.
OkucnuTens M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHMST ¥ BOCCTAHOBJICHUS.
BaxHeime OKHCIWTEIN W BOCCTAHOBUTETH. METONM SJEKTPOHHOTO OaiaHca.
DJIEKTPOJIN3 paCTBOPOB U PACILJIaBOB BEILIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W WX IPEBpALICHUMN:
pa3oKEHUE MEPOKCHAAa BOJAOpOAAa B NPUCYTCTBHM KaTajau3aTropa, MOJIEIH
KPUCTAIUTMUECKHUX PEIIETOK, MPOBEACHUE PEaKluii HOHHOTO OOMEHa, OMpe/IeIIeHHE
Cpelbl PAcTBOPOB C MOMOILIBIO MHAMKATOPOB, M3YYEHUE BIUSHUA Pa3IMYHBIX
(akTOpoB Ha CKOPOCTh XUMHYECKOW pEaKIMU M IMOJIOKEHHE XHMHUYECKOTO
PaBHOBECHSI.

Heopranuyeckasi XumMmusi.

[lonoxenne HemertauioB B Ilepmoguyeckol CUCTEME  XUMHYECKUX
anemenToB J.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUsI UX aTroMoB. Dusnueckue
CBOMCTBa HEMETAUIOB. AJJIOTPONHUS HEMETAIOB (Ha MpUMeEpe KUCIOPOoAa, CEpHl,
dbocdopa u yriaepona).

Bonopon. Ilonmydenne, gusznueckre M XUMHUYECKHE CBOWCTBA: PEAKIMH C
METallaMM W  HEMETaJUlaMd, BOCCTAaHOBHUTENIbHbIE CBOMCTBA. [ 'Mapuibl
TOIIMBHBIE JIEMEHTBI.

["anorensl. Haxoxxnenue B mpupone, crnocoObl MONyYeHHUs, (PU3NYECKUE U
XUMHAYECKHE CBOWCTBA. [ asioreHoBoopoAbl. BakHenne KUCIOPOACOACPKALINE
COEIMHEHUS TaJOTeHOB. JlabopaTopHbIle M MPOMBIIIJICHHBIE CTIOCOOBI MOTyYeHHUs
rajioreHoB. [I[ppuMeHeHne rajjoreHoB 1 UX COeIMHEHUI.

Kucnopon, o3o0H. JlabopaTopHble M MPOMBIIUIEHHBIE CIIOCOOBI MOJYYEHUS
kuciopona. Ou3znyeckrue U XMMHUYECKHME CBOWCTBA M IPUMEHEHUE KHUCIIOPOJa U
030Ha. OKCUIBI U IEPOKCUIBI.



Cepa. Haxoxzaenue B mpupoje, CIOCOObI MONYYCHHS, (PUINUECKHE U
xumudeckue cBorictBa. CepoBomopon, cyibbumasl. Oxcun cepsi(IV), okcua
ceppl(VI). CepHucras W cepHass KUCIOTHI W uX comr. OCOOCHHOCTH CBOKMCTB
CEepHOU KUCIIOTHL. [IpruMeHenue cepbl U €€ COeTMHEHUM.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMOJdy4YeHus, (Qundeckue u
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCUAbl a30Ta. A30TUCTast U a30THAA
KHUCJIOTHI U UX cou. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
Y €r0 COeIMHEHH. A30THbIE YIOOpEHNUS.

®ocdop. Haxoxknenwe B mpupojie, CIOCOOBI MONy4deHUs, (HU3HUYECKUE U
xumudeckue cpoiictBa. Dochunpl u pochun. Oxcunsl dochopa, Gocdopnas
kuciotra u e€ comu. [Ipumenenme docdopa u ero coeaunenuit. docdopHbie
ya0OpeHus.

Yrimepon, HaXoXACHHE B MpuUpoae. AJUIOTPOITHBIE  MOIU(DHUKAIUH.
®duznyeckue W XUMHYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB, OOpa30BaHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yraepona(IV), yronpHas kucimora u e€
conu. AKTHUBUPOBAaHHBIM yroib, afcopoums. DysuiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHEeHNEe MPOCTHIX BEMIECTB, 0OpPa30BAaHHBIX YTIAEPOJIOM, U €0
COCJIMHECHUN.

Kpemuuii. Haxoxznenue B mpupoje, crnocoObl MoiydeHus, GU3HNUecKue u
xumudeckue cporctBa. Oxcun kpemuus(IV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpuMeHeHne KpeMHUs U ero coeqnHeHui. CTEeKI0, €ro NoJIy4YeHne, BUIbI CTEKIIA.

[Tonoxenne MetauioB B [lepuoandeckoil cUCTEME XUMHAYECKUX JIEMEHTOB.
OCOOCHHOCTH CTPOEHUS JJICKTPOHHBIX 000JOYEK aToMoB MeTauioB. OOmue
¢dbusnueckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CniaBbl METAJIOB.

DONEeKTPOXUMHUYCCKUN psAI  HaOpsOKeHWH MeTauioB. OOmme  crmocoObl

HOJTYYCHUS METAaJUIOB: THIIPOMETAILTYPIHS, MUPOMETAILTYPTHUS,
anektpometautyprusi. Ilonstue o koppo3un MeTauioB. CrocoObl 3alIUTHI OT
KOPPO3UH.

OOmas xapakrepucTuka MmeTtamioB [A-rpynnsl [lepuonuueckoil cUCTEMBI
XUMHUUYECKUX OJJeMeHTOB. Harpuiti u kammil: mnonydenue, Qusnyueckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE IPOCTHIX BELIECCTB U UX COCAUHEHUMN.

O6mas xapakrepuctuka metaioB IIA-rpynmer Ilepuogudyeckoit cucTemsl
XUMHUYECKUX DJJEMEHTOB. MarHuii W KajblUi: TOdydyeHue, (QU3nYecKue u
XUMHYECKHE CBOWCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M WX COCOUHCHHM.
XKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AnroMuHUI: NOJydeHue, (PU3nUecKre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHUE
IPOCTOrO0 BEIIECTBA W €ro coeluHeHuH. AMQoTepHbIE CBONCTBA OKCHAA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.



OOmias xapakTepucTuka MeTauioB T0004HbIX mnoarpynn  (b-rpymm)
[Ieproanyeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB.

OuU3NYECKNEe U XMMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHnil. OKCHUIbl U
ruapokcusbl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomatsl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [loilyyeHne u npuMeHeHne Xxpoma.

Ou3NYeCKe W XUMHUYECKHE CBOMCTBA MapraHlla M €ro COCIUHEHUM.
Baxwneiimue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTENIbHBIE CBOMCTBA.

@u3nuecKue U XUMHUYECKHE CBOMCTBA JKEJie3a U €ro coeaquHeHuil. OKCupl,
ruapokcusibl u conu xeneza(ll) u sxenesa(lll). [lonmyuenue u npuMeHeHHUE Keme3a
Y €r0 CILJIABOB.

Du3nYECKne 1 XMMHYECKUE CBOMCTBA MeIH U €€ coenquHenui. [lomyyenne u
MIPUMEHEHHUE MEJIA U €€ COCMHECHUMN.

[Muuk: monydyeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa M THIPOKCHU/IA [IUHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
[IIHKA U €r0 COSANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB M HX NPEBPALICHUN:
u3ydeHue oOpaslloB HEMETAJIOB, TOpPEHHE cepbl, ¢Gocdopa, xKeine3a, MarHus B
KHCIIOPOZIE, W3Y4YEHUE KOJUIEKIMA «MeTalibl W CIUIaBbD), B3aUMOJICHCTBUE
HICJIOYHBIX U IIETOYHO3EMENIbHBIX METALJIOB C BOJIOM (BO3MOXXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCIOT U
1IEJIOYEH, KAYECTBCHHBIE PEAKIIMM HA HEOPTraHUYECKUE AaHUOHBI, KATUOH BOJOPOAA
M KaTUOHbI METAJUIOB, B3aUMOJECHCTBUE TUIAPOKCUIOB AOMUHUS M LHUHKA C
pacTBOpaMH KHCJIOT M HIEJOYEH, PEIICHHE SKCIEPUMEHTAIbHBIX 33/1a4 M0 TEMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U hochop U UX COCAUHEHUSY,
«MeTaJIel TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX TOATPYIIID).

XuMHS U KU3Hb.

Ponp xumuu B o0ecrieueHnn yCTOMUYMBOTO pa3BUTUs denoBeyecTBa. [lonsrue
O HAy4HBIX METOJAaX I[IO3HAHUS W METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHHUS.
HayuHble TpUHIMIIBI OpraHU3ali XUMUYECKOTO MTPOU3BOACTBA. [IpOMBIIITIEHHBIE
CIIOCOOBI MOMYYEHUS BAKHEUIITNX BEIICCTB (HA MPUMEPE MPOM3BOJICTBA aMMHAKa,
CEpHOM KHUCIOThI, MeTaHousa). [IpombIliIeHHbIE CIOCOOBI MOTYYEHUS METAILIOB U
CIUIaBOB. XMMHMYECKOE 3arpsi3HEHHUE OKPYKAIOLIEW Cpelabl U €ro IOCIEACTBUS.
Ponp xumum B 06ecTiedeHUN SHEPTETHIECKON 0€30MMacHOCTH.

XuMHsi H 3[0pOBbE uesnoBeKa. JlekapctBeHHble cpencTtBa. I[lpaBunia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIUHBI.

XUMHMsI MUK OCHOBHBIE KOMITIOHEHTHI, THUIIEBbIE 100aBku. Ponb xumuu B
obecrieueHnr MUIIEBOI 0€30MacHOCTH.



Kocmernueckue u mnapgromepHbie cpencrtBa. boitoBas xumus. [IpaBuna
0€30MMacHOT0 HCMOIb30BaHUS TIPErnaparoB OBITOBOM XWMHUU B TOBCEIHEBHOMN
KU3HH.

XuMUsL B CTPOUTENIbCTBE: BAKHEHIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT,
OCTOH).

XuMHUS B CENBCKOM X03stiicTBe. OpraHnyecKrue 1 MUHEPAIbHBIE YA0OPECHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTepuajbl, KPAaCKH, CTEKIO, KepaMHKa.
Marepuainsl 1 25eKTpOoHUKU. HaHOTEXHONMOTHA.

Pacuérneble 3anaun.

Pacuérbl: Macchl BemecTBa Win 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO U3 YYacTBYIOUIMX B PEAKIUU BELIECTB,
Maccel (00bEMa, KONMYECTBa BEIIECTBA) MPOAYKTOB pEaKIMH, €CIM OJHO U3
BEIIECTB MMEET MpHUMecH, Macchl (00BEMa, KOIMYECTBAa BEIIECTBA) MPOAYKTa
peakumu, €CiadM OAHO M3 BEIIECTB JaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MaccoBOM J0JIEH pacTBOPEHHOTO BEIIECTBA, MAacCOBOM JOJIM M MOJSPHOU
KOHLIEHTpAal[Mi BEUIECTBA B pPACTBOpPE, JOJIM BbIXOAA MPOAYKTA PEAKIHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi  MeXIpeIMETHBIX  CBsi3ed NpU  HM3y4yeHUH OOmed
HEOpraHM4ecKol XuMHuM B 11 Kiacce ocymIecTBIsSETCS 4epe3 UCIIOJIb30BAaHUE KAK
OOIINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK W MOHATHH, MPUHITHIX B OTACIBHBIX
IpeIMETAaX ECTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHbIE TIOHATHUSA: SIBJICHHUE, HAYYHBIN (akT, TUIOTE3a,
TEOpusi, 3aKOH, aHaJlU3, CUHTE3, KIacCHU(PUKALUs, MEPUOJINIHOCTh, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHUE.

®duszrka: MaTepusi, MUKPOMHUP, MAKPOMUD, ATOM, JIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TOIIbI, paIHOAKTUBHOCTh, MOJIEKYJIA, JHEPTETUYECKUI YPOBEHB, BELIECTBO,
TENO, O00BbEM, arperaTHoe COCTOSIHME BEIIECTBAa, WJEANbHBINA ras, (u3NuecKue
BEJIMYMHBI, €AUHUIBI U3MEPEHUS], CKOPOCTh, IHEPTHS, MaCCa.

buosorus: kieTka, opraHu3M, 3KOCHUCTeMa, Onocdepa, MeTaboIm3M, MaKpo-
¥ MHUKPODJIEMEHTHI, OCTIKHU, KUPBI, YTIIEBOAbI, HYKJICHHOBBIE KHCIOTHI, (DEpMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U ITIOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPO/bI, TOJE3HbIE UCKOMAEMBbIE, TOILIUBO,
pECYPCBL.

TexHOoJorus: XUMHUYECKasi TPOMBIIUIEHHOCTh, METAJUIyprus, CTPOUTEIIbHbBIE
MaTepHallbl, CEIbCKOX03IMCTBEHHOE NPOU3BOACTBO, NMUIIEBAs IIPOMBIIUICHHOCTD,
(dapmaneBTHUeCKas IIPOMBILIIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKHUX
[IpenaparoB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€pPHAIOB, JJIEKTPOHHAs
IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMeTa «XUMHsD» Ha YpPOBHE CPEIHETO
oOmero oOpa3oBaHUsS BBIICICHBI CICAYIOIIUE COCTABIISIIOIIME: OCO3HAHUE
0OyJaroONMMHUCS POCCHUHCKONW TpakIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTEIIBHOCTA U CAaMOOIPEICIICHUIO; HAITMYUE MOTHUBALH K
00y4eHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaronIMXcsi PYKOBOICTBOBATHCS
OPUHATHBIMM B OOINECTBE TMpaBWJIaMU W HOpPMaMU I[IOBEJICHUS;, HAIMYUE
MIPaBOCO3HAHUS, IKOJIOTHIECKON KYJIBTYPBI; CHOCOOHOCTh CTABUTH IIEIH M CTPOUTH
YKU3HCHHBIE TIJIAHBL.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUS NpeAMETa «XHUMHS»  OTPAKAKOT
c(hOpMUPOBAHHOCTh OTBITA I[103HABATEIIBHOW W MPAKTUYECKON JESATEIHHOCTU
0o0y4Jaronuxcsi B mpoIecce peaansaiuy 00pa3oBaTeIbHOM NeITeTbHOCTH.

JIndHOCTHBIE pE3yJIbTaThl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpPMUPOBAHHOCTh OMbBITA TMO3HABATEIBLHOM M MPAKTHUUECKON JeATEeIbHOCTU
oOydJaronuxcsi B MpoIlecce peanu3aiuu o0pa3oBaTeIbHON JCSTEIBHOCTH, B TOM
YUCJIC B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIMUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBAXXEHUS K 3aKOHY W IIPABOIOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOPMax W NPaBUWIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTA IPH CO3JaHUHU
y4eOHBIX MPOCKTOB, PEIMICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
XAMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh WM TPUHUMATh MOTUBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YUECOHOU NeATEIHLHOCTH;

2) IATPMOTUYECKOI0 BOCIIUTAHUSA:

IIECHHOCTHOT'O OTHOIICHWS K MCTOPUYECKOMY M HAYyYHOMY HACJIECAUIO
OTE€YECTBECHHON XHUMMHU,

YBaXEHUSI K MPOIECCY TBOpPUECTBA B 00OJACTH TEOPUU U TPAKTUYECKOTO
NPUWIOKEHUSI XUMHHM, OCO3HAaHMSI TOTO, YTO JaHHbIE HAYKH €CThb pPE3yJbTar
JUTUTEIBHBIX ~ HAOJIOACHUN, KPOMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSHHOTO TPYa YYEHBIX U MTPAKTUKOB;



UHTEpECa M I03HABAaTEIbHBIX MOTHUBOB B IIOJIYYEHUHM U IOCIEIYHOLIEM
aHanmm3e MHPOpPMAINH O MEePEIAOBBIX JOCTIKEHUSAX COBPEMEHHOW OTEYECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBSI3aHHBIC C XUMHUECKUMHU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IIOBEJIEHHWE M IOCTYIIKM CBOMX TOBAapUUIEH C
NO3ULIMK HPAaBCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAaHMs IOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHUS IEHHOCTEH 370pOoBOr0 © 0e30macHOro olpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHns TIpaBUJl  O€30MacHOr0 OOpaIleHUss C BEMIECTBAMHU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NPABWI HHAWBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HHU JIOCH;

OCO3HaHUsl MOCHEACTBUM W HENPUATHS BPEAHBIX NMPHUBBIYEK (YIOTpeOsIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B Y4e€OHO-HCCIEI0BaTENbCKON
NESTEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JpYyrux BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUM MPaKTUYECKUX 3adad
COLIMAJIbHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbl);

MHTEpeca K MPaKTHYECKOMY M3YUYEHHIO MPOQPECCHl pa3aIuuyHOTO poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUHM 110 XUMUU;

YBaXEHUS K TPy, JIIOISIM TPyAa U pe3ysbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HHIMBHIYaJlbHOW TpPaeKTOPUU
oOpazoBaHusi, Oyaymied npodeccun U pealn3allid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIUTAHUSA:

HKOJIOTUYECKU ILI€JIECOO0PA3HOr0 OTHOLIEHUS K HPHUPOJIE KAK HCTOYHHUKY
CYILIECTBOBAHMS KM3HU Ha 3eMJIE;

NOHMMaHHUS TJI00aJbHOrO XapakTepa SKOJOTMYECKHX MpoOJseM, BIUSHUSA
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUATBHOU CPEAbL;



OCO3HaHUS HEOOXOJUMOCTH HCIIOJIB30BAHUSI JOCTIKCHUA XUMHUHU IS
pelIeHUsI BOIPOCOB PAIMOHAIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCHUCTBUH, MPUHOCIIIUX BpEIl OKPYXKAIOLIEH
IPUPOIHON cpejie, YMEHHUS TPOTrHO3UPOBATh HEOJIArONMpUATHBIE IKOJIOTUYECKUE
IIOCJICICTBUSA PEANPUHUMAEMBIX JEUCTBUM U IIPEAOTBPALLATD UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYPHI,
OIIbITa NEATENbHOCTH 3KOJIOTUYECKOU HANpaBJICHHOCTH, YMEHUSA
PYKOBOACTBOBAaTbCSI UMM B MO3HABATEIbHOM, KOMMYHUKATUBHOW W COLMAIBHOMU
MPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HACOJOTUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HAyKW U OOIIECTBEHHON MIPAKTHKH;

NOHUMAaHUSl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJlid B
bopMHpPOBaHUN PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
TIpeACTaBICHUs] 00 OKpYKAIOIEM MHpE Kak O €IMHCTBE MPHUPOABI M YEIIOBEKa, B
MO3HAHUW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PpEIICHWH TPOOJIeM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOSXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHHM JJII COBPEMEHHOMU
UUBUJIM3AUUU: B €€ T'yMAaHMCTUYECKOM HAIPAaBICHHOCTH W BaXXHOU pPOJIM B
CO3/TaHMM HOBOW 0a3bl MaTepUaIbHOW KYJIbTYpPhl, B PEIICHUH TJI00ATbHBIX
mpo0eM yCTOMYMBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOHM, JYHEPTETHUYECKOMU,
MUIIEBON M DKOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00eCTIeueHUN
YCJIOBUM YCHENTHOTO TPY/la U IKOJIOTHYECKH KOMMDOPTHOM KU3HHU KaXKIOTO YJIeHA
00I111eCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAaHUA CYIIHOCTH METOJIOB
MO3HAHUSA, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIIOIb30BATh
MoJIy4aeMble 3HAHUS JIJIs1 aHAIM3a U OOBSICHEHUS SBJICHUM OKPY’KAIOIIEro MUpPA U
MIPOUCXOSIINUX B HEM M3MEHECHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKTFOYCHUS Ha
OCHOBE Hay4dHbIX (DaKTOB M HMEIOIIUXCS JAHHBIX C LEIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XUMHUYECKHWE 3HAHUS IS
penieHust IpooJieM B peabHbIX KU3ZHEHHBIX CUTYaIIUSX;

MHTEpPECA K MO3HAHUIO, UCCIIEIOBATENBCKOM NEATENBbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMPEpPHIBHOMY OOpa30BaHUIO U
caM0O0Opa30BaHMUI0, K AaKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUM 1O XUMHH B
COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpy/Aa B paziuyHbIX cepax mpodeccruoHanbHON
JEATETbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE pe3ybTaThl OCBOCHHS IPOrpaMMBbI TI0 XUMHHU Ha YPOBHE
CpenHero oo1ero oopa3oBaHus BKIKOYAIOT:

3HaYUMBIC i1 (QOPMHUPOBAHHS  MHPOBO33PCHUS  OOYUYaIOIIUXCS
MEXKTUCIUTUTHHAPHBIC (MEXKIIPEIMETHBIC) OOLICHAYYHBIC TOHITHS, OTPAXKAIOIIHE
IICJIOCTHOCTh HAYYHOH KapTHHBI MHpa W CHEHH(PHKY METOJIOB ITO3HAHU,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, JHEPIHsl, SIBJICHHUE,
IIPOIIECC, CHCTEMa, HAyYHBIA (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, KCCIIEI0BaHNE, HAOIOICHIE, N3MEPEHHUE, SKCIICPUMEHT U APYTHC);

YHHUBEpCaJIbHbIC y4eOHBbIC NEHCTBUSA (IMO3HABATCIIbHBIC, KOMMYHHUKATHBHEIC,

pEryJsiTUBHBIE), o0ecreynBaronme (dbopmupoBaHUe (yHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMATIBHOM KOMITETEHIIMHN 00YyYaroIMuXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpPCAJIbHBIC y4eOHBIC
JICUCTBHS B MIO3HABATEIBHON U COLMAIIBHOMN MTPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMH
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUSA

1) 6a30Bble JJOoruvYecKue JaeicTBUSI:

CaMOCTOSITENIbHO  (hOpMynHpOBaTH W aKTyaJH3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEeACNATh LETN MACSITENbHOCTH, 3a/JaBas TapaMeTpbl U KPUTEPHUH UX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThl JESATEIIbHOCTH C TOCTABJICHHBIMU LEISIMU;

UCIOJb30BaTh NPU OCBOCHHWU 3HAHUUW NPUEMBI JIOTMYECKOTO MBILUICHUS:
BBIJICTISITh XapaKTepHbIC MPU3HAKK TOHITHA M yCTaHABIMBATh MX B3aUMOCBSI3b,
UCTIOJB30BaTh COOTBETCTBYIOUINE MOHATHS ISl OOBSCHEHUS OTACIBHBIX (PaKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHWS M KPUTEPUH Ui KJIacCU(PUKAIUMU BEIIECTB U
XUMHUYECKUX PEaKIINi;

yCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBS3H MEXIy H3y4aeMbIMH
SIBIICHUSIMU;

CTPOUTHb JIOTMUECKHUE PpaACCYXIACHUsSI (MHIYKTUBHBIC, JEAYKTUBHbBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH U TMPOTUBOPEUUS B PacCMATPUBAEMBIX
SBJICHUSIX, (POPMYJIUPOBATh BHIBOBI U 3aKIIOUCHMUS;

NPUMEHATH B IMPOLIECCE MO3HAHUS HCIIOJIb3yeMble B XUMUU CHMBOJIHYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBHIBATH MOJIEIbHBIE IIPEICTABIICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XUMHuYeckas (opMysa, YpaBHEHUE XUMHUYECKOU



peakuuMu — IMpU PEIICHWH YYEOHBIX MO3HABATENBHBIX M IPAKTHUUECKHUX 3ajad,
IPUMEHSTh Ha3BaHHbIE MOJEIJIbHBIE MPEICTABICHUS ISl BHISABICHHS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a3oBbIe HCCIeA0BATEILCKIE NeiiCTBHS:

BJIAJECTh OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUSA BEUIECTB M XUMUYECKHUX
peaKkuu;

(OopMyIMpPOBATH LIENU U 33/1a4U UCCIIEIOBAHUS, UCIIOIb30BATh MOCTABICHHBIE
U CaMOCTOSTENbHO CQOPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
NO3HaHUsI U OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXJICHUI;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M MPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOII0IaTh 32 XOIAOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pPe3ysbTar, (PopMyJIHpOBaTh
000011IEHUS ¥ BBIBObI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEI0BaHNS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJIEIAHHOM padoTe;

npUOOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATEIbCKOM M MPOEKTHON
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
IIOMCKY METOJIOB pEUICHUS NPAKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METOJIOB ITO3HAHMSI.

3) padora c unpopmanueii:

OPUEHTHUPOBAThCA B PAa3IUYHBIX HCTOYHHMKAX HWH(MopManuu (Hay4HO-
MOMyJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJAEP)KaHUA, CIPaBOYHBIE IMOCOOWS,
pecypcbsl MHTepHeTa), aHanmM3upoBaTh MH(POPMAIMIO PA3IMYHBIX BUAOB U (hopm
IpeJICTaBICHMUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(OopMyIMpPOBATH 3alpPOCHl U TPUMEHATH PA3NTMYHBIE METOJbI MPU MOUCKE H
orOope wuH(poOpManuK, HEOOXOOUMOM 1 BBINOJHEHUS Y4YeOHBIX 3ajad
OIPEICIIEHHOTO THIIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
uHdopmaimu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Hpu paboTe ¢
XUMHYECKOH HMH(pOpMAIMeil: MPUMEHATh MEXNpeAMeTHbIe ((pusmueckne u
MaTeMaTHYECKHe) 3HAKU U CHUMBOJIBL, (HOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

HCIIO0JIBb30BATh 3HAKOBO-CMMBOJMYCCKHUEC CPEACTBA HATTIAJIHOCTH.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkAaeMOM TEMbI B XO/1€ JUAJIOTa /WU
JMCKYCCHUH, BBICKa3bIBaTh HJI€H, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS MTPEUIOKEHHON 3aa4H;

BBICTYIIATh C MPE3CHTALMEN pE3yJIbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBITIOJHEHUN
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTHUYECKONH pabOThI MO MCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaJu3aluu y4eOHOTo NMpoeKkTa, U GOpMYIUPOBATh BHIBOJbI
II0 pe3yJIbTaTaM ITPOBEACHHBIX HCCIEAOBAaHUM IyTEM COIVIACOBAHMS IMO3ULMNA B
X07ie 00CyX/IeHNs 1 0OMEHA MHEHUSIMH.

PeI‘yJISITl/IBHbIe YHUBEPCAJIBHBIC yqeﬁﬂue IleﬁCTBl/lﬂ:

CaMOCTOATENIBHO IIJIAHUPOBATh U OCYILECTBIATH CBOK I103HABATEIBHYIO
JEeATENbHOCTh, OmIpeneisas €€ Leau M 3aJadyd, KOHTPOJIMpPOBaTb U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIjIaraeMblii aJrOpUTM ACHCTBHA Tpu
BBIMIOJJHEHUM Y4E€OHBIX UM UCCIIEOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO MX pelIeHHs C Y4YETOM IIOJIyYE€HHs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYHIECTBJISITh CAMOKOHTPOJIb JESITEILHOCTH HAa OCHOBE CaMOAHAIN3a H
CaMOOILIEHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yIbTaThl OCBOSHHUS IIPOTPAMMBI IO XUMHUH Ha YIIyOJIEHHOM
YpPOBHE Ha YPOBHE CpeJHEro oOIero oOpa3oBaHUs BKJIIOUYAIOT crHeluduyecKkue
TUTsL y9eOHOTO TpeaMeTa « XUMUSD) HaydHbIC 3HAHUS, YMEHHS M CIIOCOOBI JeHCTBUN
110 OCBOCHUIO, MHTEPIPETAIIMN M MPE0oOPa30BAHMIO 3HAHWUN, BUIBI ACATCIBHOCTH
10 TOJTYYEHHIO HOBOT'O 3HAHUS M IMPUMEHCHHIO 3HAHUM B Pa3IMYHBIX YYCOHBIX
CHUTYallUAX, a TAKKE B PECAIbHBIX )KU3HECHHBIX CUTYallUsIX, CBSI3aHHBIX C XUMHUEH. B
porpaMMe 10 XWUMHUHU IIPEAMETHBIE PE3YJbTaThbl IPEACTABJIEHBI 110 TOJaM
W3y4CHUS.

10 KJTACC

[IpenMeTHble  pe3ynbTaTbl OCBOEHMS Kypca «OpraHndeckas XHMUS»
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUNA: O MECT€ U 3HAUEHUU OPraHu4ecKou
XMMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poju B O0OECHEYEHUHU YCTONYHMBOIO
Pa3BUTHS YEJIOBEUYECTBA B PEUICHUH MPOOJIEM KOJOTHYECKOW, IHEPTeTUUECKON U



MUIIEBO 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB SHEPIruy, B obecrieueHnn palMOHATILHOTO
MPUPOOTIOIL30BaHNS, B (OPMHUPOBAHWHA MHUPOBO33PEHUS M OOIIEH KYyJIbTYpPHI
YeJIoBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
30POBBIO U IIPUPOIAHOM Cpelie;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHUM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAra0IINAE MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, AP0 U JIEKTPOHHAA
obonouka aroma, s-, p-, d-aTOMHBIE OpOWTaNHM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSI aToMma, THUOpuAM3alusg AaTOMHBIX oOpOuTaned, HOH, MOJIEKYJa,
BAJICHTHOCTD, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHAsT Macca, MOJISIPHBIA 00BEM, YTICPOIHBIN CKeNeT, (YYHKIIMOHATbHAS
TpyIIa, pagdkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIC, COKpaIIEHHBIC,
CKEJICTHBIC), M30MEpHUsI CTPYKTypHasi M MPOCTPAHCTBEHHas (TeoMeTpuuecKas,
ONTHYECKasi), HM30MEpbl, TOMOJOTUYECKHH psji, TOMOJIOTH, YIJIEBOJOPOIbI,
KUCJIOPOJI- U a30TCOJEPKAIINE OPraHUYECKUE COEAUHEHUSI, MOHOMED, IOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAWHEHUS, TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHUX
BemiecTB A. M. byTnepoBa, 3aKOH COXpaHEHHUSI MACChl BEMIECTB, 3aKOH COXPAHEHUS
U TpEeBpaleHUs DSHEPrUM TP XUMUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XUMHUHM, MUPOBO33PEHUYECKUE 3HAHUS, JIEKALIUE B OCHOBE
MMOHUMaHHS TPUYUHHOCTU U CUCTEMHOCTH XMMHWYECKUX SIBIICHUMW; MPEACTABICHUA
0 MEXaHM3MaxX XHWMHUYECKUX pEakui, TEPMOJUHAMHUYECKHMX W KUHETHYECKUX
3aKOHOMEPHOCTAX MX MPOTEKAHUS, O B3AUMHOM BJIMSIHUM aTOMOB U I'PYIII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHbI 3dekTsl, opuentantsl | u Il pona);
(haKTOJOTHYECKHUE CBEACHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUU W O€30MacHOM
WCIIOJIb30BAHUN BAXKHECUININX OPTraHUYCCKUX BEIIESCTB B OBITY W TMPAKTHYECKOU
NESTEeIPHOCTH  YeJOBEeKa, OONMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKW TOHATHIMA,
YCTAHABIIMBATh MX B3aUMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATHS MPHU
OIMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTraHUYECKUX COCMHECHUN;

c(hOpMUPOBAHHOCTh YMEHUM:

MCIIOJIB30BAaTh XUMUYECKYI0 CUMBOJMKY JIsl COCTABICHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUYECKUX
BEIIIECTB;

COCTaBJISITb YPABHEHHSI XUMHUUYECKUX PEAKUUU U PACKPBIBATH UX CYIIHOCTb:
OKHMCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUUW  ITOCPEICTBOM  COCTaBJICHUSA
AJIEKTPOHHOTO OajlaHca »JTUX peakiuii, peakiuil HOHHOro OOMeHa IyTEéM
COCTAaBJIEHHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHCHUM;



M3TOTaBIIMBaTh MOJIEIN MOJIEKYJI OPraHUYECKUX BEUIECTB ISl MIUTKOCTPALUH
UX XUMUYECKOT0 Y MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHMM: YCTAHABIMBATH MPUHAIICHKHOCTbh H3YUEHHBIX
OpPraHMYECKUX BEIIECTB [0 KX COCTaBY M CTPOCHHID K ONPEACIEHHOMY
KJIAcCy/Tpynne COeJWHEHUM, JaBaTb UM Ha3BaHMUS 10 CHUCTEMAaTHYECKOU
Homenknarype (IUPAC) u npuBoauUTh TpUBHAIbHBIE HAa3BaHUS IS OTACIBHBIX
MPEJACTABUTENIE OPTraHUYECKUX BEILIECTB (ITUJIEH, AlleTUJICH, TOJIYOJ, TJUIEPUH,
ATUJICHTIIUKOIb, (EHON, (OPMATBIACTHI, aleTaIbJCTHI, aleTOH, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIMH, ajJaHuH, MaJbTo3a, (PpyKTO3a, aHWJINH, TUBUHWII, U3OIPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh yMEHHUSI OMNPEACNATh BHJ XUMHUYECKOW CBSA3U B
OpPraHMYECKUX COCIUHEHUSIX (KOBAJIEHTHasT W WOHHAs CBA3b, G- M T-CBSI3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKEHHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
bu3nUeckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH pazIUYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAHOB, [IUKIOAIKAHOB, aJIKEHOB, AJIKaJIUCHOB,
QJKWHOB, AapPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIUPTOB, aJlbJCTU/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
AMUHOB, AMHHOKHUCJIOT, O€JKOB, yTJIeBOJAOB (MOHO-, JAM- W TOJHUCAXAPHUJIOB),
WUIKOCTPUPOBaTh ~ TEHETHYECKYIHD  CBSI3b  MEXKAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUH C UCIOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKJATh Ha KOHKPETHBIX MPUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTUHEHHM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
coIpbsi  (HeTh, NPHUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE TPUMEHEHHUE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh BIAJEHUSI CUCTEMOW 3HAHUM O €CTECTBEHHO-HAYUYHBIX
METO/IaxX TO3HAHUS — HAOIOJCHUH, U3MEPCHUH, MOJICTUPOBAHUH, YKCIICPUMEHTE
(pea’IbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOopMHUPOBAHHOCTH YMEHHUS MIPUMEHSTh OCHOBHBIE onepanuu
MBICIIUTENILHON JESITENIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3AIMIO, BBISBJICHUE MPUYMHHO-CICICTBEHHBIX CBS3EH — ISl M3YyUYCHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISITh B3aUMOCBSI3b XUMUUYECKUX 3HAHUI C
MOHATUSAMHU U TIPEJCTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIJIS
0oJjiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUaJbHOIO0 €IWHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONW XUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO PUPO/LY;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOBOAUTH PACUETBl 1O XHUMHYECKUM
dbopMyllaM U ypaBHEHHMSIM XUMHUUYECKUX PEaKIMil C HMCIOIb30BaHUEM (PHU3UYCCKHUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, aHAJTU3UPOBATh M OIICHUBATH
C MO3ULMH  DKOJIOTHYECKOH  0€30IacHOCTH  IOCJIEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIESITEILHOCTH YEJI0OBEKA, CBSI3aHHOM C epepabOTKOM BEIIECTB,
WCIIOJIB30BATh MOTYYEHHBIC 3HAHUS IS TIPUHATHS TPAMOTHBIX PEIICHUH MpooieM
B CUTYallUsIX, CBA3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUM: CAaMOCTOSITEIBHO IUJIAHUPOBATh M TIPOBOJIUTH
XUMUYECKUH SKCIIEpUMEHT (MOJyYeHHEe W M3Y4YEHHE CBOWCTB OPraHUYECKHX
BEIIECTB, KAYECTBCHHBIC pPEAKIMU YIJIEBOJOPOJOB PpA3JIMYHBIX KIJIACCOB W
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTATbHBIX
3a7a4 110 PACMO3HABAHUIO OPTraHMYECKHX BEILIECTB) C COOJIOJCHUEM IPaBHII
0e30macHOro OOpallleHHs ¢ BEIIeCTBAaMU M J1Ta0OpaTOpHBIM O0OPY/IOBAHHUEM,
dbopMyIUpoBaTh 1I€JIb HWCCIEAOBAaHMS, MPEJACTABISITh B pa3iudyHor dopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hopMUPOBAHHOCTh YMEHUM:

coOJrrogaTh MpaBUjIa SKOJOTHYECKH I1eJIECOO00PA3HOI0 MOBEICHHUS B OBITY M
TPYAOBOM JEATENBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0POBbS, OKPYKAIOIICH
MPUPOJIHON CPEIbl U IOCTHXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOIO JCHCTBHUSI Ha >KUBBIE OPraHU3MBI
ONpeJICTEHHBIX OPraHUYECKUX BEIIECTB, MOHKUMas cMbICH nokaszarens [TJK;

aHAJIM3UPOBATh I1EJECOO00PA3HOCTh MPUMEHEHUS] OPraHUYECKHX BEIICCTB B
MPOMBIILJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATH IE€JICHANPABICHHBIM TOUCK
XUMHUYECKOW MH(MOPMAILIMK B PA3IMUYHBIX UCTOYHUKAX (HayyHas ¥ yueOHO-HaydHAas
JauTepaTypa, CpeacTBa MmaccoBor nHpopManuu, UHTEpHET U Apyrue), KPUTHISCKH
aHAJIM3HPOBATh XUMUUYECKYI0 MHGPOPMAIIHIO, TIepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOM 3a1auei.



11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHMS Kypca «OOImas W HeopraHudeckas
XAMUSD) OTPAXkKaKoT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN: O MaTepUaJIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTAX M IMO3HABAEMOCTH SBIICHUU NPUPOABI, O MECTE W 3HAYCHUU
XUMHUH B CHCTEME €CTCCTBCHHBIX HAyK M €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUHM MPOOJIEM 3KOJOTHUECKOW, DHEPTEeTUYCCKON W THUIICBOU
0€30MacHOCTU, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHATIOB, HOBBIX
HMCTOYHUKOB SHEPIHM, B OOECMEUEHUHU PaAlMOHAIBHOTO MPHUPOONOIb30BAHUS, B
dbopMHpPOBAaHUM MHUPOBO33PEHHUS U OOIIEH KyJbTyphl YEJOBEKa, a TaKkKe
9KOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHWS K CBOEMY 3J0POBBIO M TPHPOITHOU

cpene;
BJIQJICHAEC  CHCTEMOM  XUMHYECKMX  3HAHWHK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAraloIINe IOHATUS — XUMHUYCCKHHM OJJIIEMCHT, aToM, SIpO aToMa,

M30TOIIbI, JJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30YXJEHHOE COCTOSIHMSI aTOMa, TUOpUAM3alMs aTOMHBIX OpOUTANIel, WOH,
MOJIEKYJ1a, BAJICHTHOCTb, JJIEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYecKasi CBsA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYECKas, BOJOPOIHA),
KpUCTaJUIMYECKasg pelETKa, XUMHYECKash PEakius, pacTBOpP, DJICKTPOJIMTHI,
HEDJICKTPOJIMTHI, JJIEKTPOJUTHYECKAsT JIUCCOIMAIMSA, CTENEHb JIUCCOLMAIINM,
BOJIOPOJHBINA TIOKA3aTellb, OKHUCIIHMTENIb, BOCCTAHOBHUTENb, TEIIOBOM 3dPeKT
XUMHUUYECKON peakiuu, CKOPOCTh XUMUYECKON Peakii, XUMHUUECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TCOPHS AICKTPOJMTHYCCKON THUCCOLMAINHU, MEePUOIUICCKUM
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAICHUS] SHEPTUU MPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK
XUMHHM, MHPOBO33PCHUYECCKUE 3HAHUS, JIeKAIIME B OCHOBE IOHUMAaHUSA
MNPUYUHHOCTA M CHUCTEMHOCTHM  XUMMYECKMX  SIBJICHUWM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSPHOM U
HAJIMOJIEKYJIIPHOM YPOBHSIX; TIPEJCTABICHUS O MEXaHU3MaX XUMUYECKUX PEaKIUi,
TEPMOJUHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSX HX MPOTEKaHUs, O
XUMHUYECKOM PaBHOBECHH, PACTBOPaX U JUCIEPCHBIX CHCTEMax; (PaKTOJIOTHUECKUe
CBEJICHUS O CBOMCTBAax, COCTaBe, MOJY4YCHUH U OE30IIaCHOM HCIIOJIb30BaHUU
BOKHEUIITUX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW ACSITCIBHOCTH
YeJI0BEKa, OOIIMX HAYYHBIX MPUHIIAIIAX XHMHUYIECKOTO TIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUM: BBISABIISATH XapaKTEPHbIC MPHU3HAKW TTOHSITHM,
YCTAHABJIMBATh MX B3aMMOCBSI3b, UCIIOJb30BATh COOTBETCTBYIONIME MOHATUS MPH
OIMCAHUN HEOPTaHMYECKUX BEILIECTB U UX MPEBPALLICHU;



c(hOpMUPOBAHHOCTh YMEHHUSI HMCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJIS
coctapneHuss GOpMyNl  BEIIECTB M  YpPaBHEHUH XHUMHUYECKUX  PEaKIIUH,
cuctematnyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTH YMEHHUSI ONIPEIECTISATh BAJICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHUSX, BUJ XUMUYECKOU CBSI3M (KOBaJECHTHAs,
VWOHHAs, METaJNIMYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOM pEemETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCHUMOCTHh CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM PpEIIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBII MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM CBSI3H;

cOpPMHUPOBAHHOCTh ~ YMEHHWH:  KiIaccu(uuupoBaTh:  HEOPTraHHUECKHE
BEILIECTBA M0 UX COCTABY, XMMUYECKHUE PEAKIIUU MO PA3JIMUYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BeIIeCTB, TEIUIOBOMY 3(PdeKTy peakinuu, U3MEHEHUIO
CTENeHEeN OKUCIICHUS AIIEMEHTOB, 00PaTUMOCTH, YYACTHIO KaTalu3aTopa 1 Ipyrue);
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAaHMS M KpUTEpUU I KiacCUpUKAIUU
M3y4YaeMBbIX BEIIECTB U XUMUYECKHUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIMYECKOro 3akoHa [l.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpPMUPOBAHHOCTh YMEHHUMN: XapaKTE€pU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB W MOHOB XHMHUYECKHUX DJJIEMEHTOB MEPBOrO—YETBEPTOTO IEPHUOJIOB
[Tepuoguueckonr  cucrembr  JI.MI.  MengeneeBa,  uCHoib3yss  TMOHSATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUYECKUE MOAYPOBHU», «S-, p-, d-aTOMHBIE
opOHuTanM», «OCHOBHOE M BO30YKIEHHOE DHEPreTUYECKUE COCTOSHHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHUYECKHUX DJIEMEHTOB W HX
coequHeHM 1o nepuonam u rpynmnam  I[lepuwoamyeckon cucremsr J[. .
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS
UX DJICKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHAYECKHME  CBOMCTBA  BEHIECTB  PA3JMYHBIX  KJIACCOB,  IOJITBEPKIATH
CYLIECTBOBAHUE TE€HETUYECKOM CBS3M MEXKIY HEOPraHWYECKHMH BEIIECTBAMHU C
ITIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINM;

c(hOPMUPOBAHHOCTh YMEHHUS PpAaCKpbIBaTh CYIIHOCTb: OKHCJIHUTEIIbHO-
BOCCTAaHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTaBICHHS AJIEKTPOHHOTO OanaHca
TUX PEAKIUU; peakuii MOHHOTO OOMEHa MYTEM COCTaBIICHHUS WX TMOJHBIX U
COKpAIIEHHBIX  WOHHBIX  YPaBHEHWM;  peakuud  TUAPOJIN3a;  PEaKUuu
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS);



c(OPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEAKIM ¢ y4€TOM MX DHEPreTUYECKHUX XaAPAKTEPUCTHUK, XapaKTep
U3MEHEHUS] CKOPOCTH XHMMHUYECKOM pEeaKuu B 3aBHCUMOCTH OT pa3IMYHBIX
(akTOpOB, a TAKKE XapaKTep CMEILEHUS XUMUYECKOI'0 PAaBHOBECHS 110]1 BIUSHUEM
BHEIIHUX Bo3jeicTBuil (mpunuun Jle [larense);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTepU30BATh XHMHUYECKHE pEaKIUH,
JeXallie B OCHOBE NPOMBIIUICHHOIO IOJYYEHHS] CEPHOM KHCIOThI, aMMHUaKa,
oOmre HaydHble MPUHIMUIBI XUMHUYECKUX MPOU3BOJICTB; I€I€CO00Pa3HOCTD
IPUMEHEHNSI HEOPraHMYECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOYKHU
3pEHHsI COOTHOLIEHUS PUCK-T10JIb3a;

c(hOPMUPOBAHHOCTh BIJIAJICHUS CUCTEMOM 3HAHMM O METOAAX HAYYHOIrO
MO3HAHMS SIBICHUWA TPHUPOAbI — HAOMIOJEHUE, W3MEpEHUe, MOJCIMPOBAHNUE,
AKCINEPUMEHT (pEalbHbIA U MBICIEHHBIN ), HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHUS IPUMEHATH 3TU 3HAHMS IIPU SKCIIEPUMEHTAIBHOM HCCIIEI0BAHUM BEILECTB
U Uil OOBSICHEHUS] XUMHYECKHUX SBJICHUH, HMEIOLUX MECTO B MPHUPOJE,
PAKTUYECKOH JESTEIIbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHSI BBISABIIATh B3aUMOCBSI3b XMUMUYECKHX 3HAHUU C
HNOHATUSAMU W TPEJCTABICHUSAMH JPYTHX €CTECTBEHHO-HAYYHBIX IIPEAMETOB IS
0oJjiee 0CO3HAHHOTO TOHMMaHUsI MaTepUaIbHOIO €MHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
MOHATUH «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUS»;
Macchl BeIIeCTBa WM 00bEMA rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WK 00bEMY OJHOIO M3 YyYacCTBYIOIIMX B PEaKIMM BEIIECTB; TEIIOBOro 3(dekra
peakuyy; 3HA4YE€HHsI BOJOPOJHOIO IOKAa3aTelsii PACTBOPOB KHUCJIOT M ILIEIOYEH C
M3BECTHOM CTETMEeHBIO JUCCOLMAIMU; Macchl (00bEMa, KOIMYECTBa BEIIECTBA)
IPOJYKTa PEAKUUH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAHO B BHUJE PacTBOpaA C
onpeAenéHHON MacCOBOM J10JIed PacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(MMeeT IpUMECH); I0JIM BbIXOJa MPOIYKTa peaKIMK; 0ObEMHBIX OTHOIICHUH I'a30B;

c(hOpMUPOBAHHOCTh YMEHUM: CaMOCTOSITENIBHO IJIAHUPOBATh M IPOBOIUTH
XUMHYECKU  OKCTIepUMEHT  (MpOBEACHHE  peakuuid  HWOHHOTO  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOIO COCTaBa HEOPraHUYECKHUX BEIIECTB, ONPEACIICHUE
Cpelbl pacTBOPOB BEUIECTB C IIOMOIIBID HWHIMKATOPOB, HW3YYEHUE BIMUSHUSA
pa3aMuHbIX  (AKTOPOB HA  CKOPOCTb XUMHUYECKOW  pEakluu, pelIeHHUe
AKCIEPUMEHTANBHBIX 3a7ay 1o TemaM «Mertamieyy u  «Hemerame») ¢
COOJIIOZICHUEM TIPaBUJI 0€30MacHOr0 OOpaIIeHHs C BEIIECTBAMHU U J1aOOpaTOPHBIM
o0opynoBaHueM, (GOpMyJIHpPOBAaTh LEIb HUCCIEJOBAHUS, IMPEACTABIATh B
pa3iauyHoOil opMe pe3ysbTaThl SKCIEPUMEHTA, AHAJTU3UPOBATh U OLEHUBATh UX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUH: COOJIIOIaTh MPaBUJIA MTOJIb30BAHUS XUMUYECKON
ocyn0M M jabopaTopHBIM O0OpyAOBaHHEM, OOpaIeHHs C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIUSMH IO BBINOJHEHUIO JIAOOPATOPHBIX XMUMHUYECKHUX
OTIBITOB, HKOJOTHYECKH 1EJIeCOO0pa3HOTO TMOBEJACHUSI B OBITY UM TPYAOBOU
JEATEIIbHOCTH B LIEJIIX COXPAHEHUSI CBOErO 3JI0POBbSI, OKPYKAIOIIEH MPUPOIHOU
cpeabl U JIOCTMXKEHHUS €€ YCTOMUMBOTO pa3BUTHUSA, OCO3HABaTh OIACHOCTH
TOKCHUYECKOT'O JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMMas cMbIch nmoka3arens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHUI: OCYIIECTBIATH II€JICHANIPABICHHBIM TOUCK
XUMHUYECKON MHGOPMAIIK B PA3TUYHBIX UCTOUHHUKAX (Hay4YHasi U yueOHO-Hay4YHas
JUTEpATypa, CpecTBa MaccoBO nHPopMauuu, IHTEpHET U Ipyrue), KpUTUYECKH
aHATM3UPOBATh XUMHUYECKYIO WH(MOpMaIiio, mepepadbaTeiBaTh €€ M UCIOJIB30BATh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOM 3a1auei.

10 KTACC TEMATHYECKOE IINTAHUPOBAHUE XUMUA

n/n

KoanuyecTBO 4acoB

Kontp | Ilpakr | OJ€KTPOHHBIE

HaumeHoBaHue pa3jiesioB u 0JIBbHBI HYECKH (uudgposbie)

TEM NMPOrpaMmal Bcecero e e 06pa30BaTeJ’Ibele
padoTt padort pecypcebl
bl bl

Pa3znen 1. TeopeTudeckue OCHOBbI OPraHUYeCKOM XUMUM

1.1

[IpeameT opranndeckoit
xumun. Teopus cTpoeHust
OpPraHUYECKUX COCTMHEHUN A.
M. bytieposa

Bxoanas koHTpoJbHas padoTa 8 1 https://infourok.ru/

No 1 «Teopust ctpoenust
OpPraHUYEeCKUX COCTMHEHUN A.
M. bytneposa. Homenkiarypa

OpraHn4€CKuUX BCIICCTB»

Hroro no pazneny 8

Pa3nes 2. Yriaesogopoabl

2.1

[IpenenbHbIE yriIeBOIOPOIbI
— aJIKaHbl, IUKJIOATKAHbI

5 1 https://infourok.ru/

2.2

Henpenenbubie
YIJI€BOJAOPO/bL: aJIKEHBI, 14 1 1 https://infourok.ru/

AJIKaAUMCHBI, aJIKNHBI

23

ApoMatuyueckue

8 https://infourok.ru/
yTIIEBOJIOPO/IbI (apEHBI)
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[IpupoaHbie HCTOYHUKHU

2.4 yII€BOAOPOAOB U UX 4 https://infourok.ru/
nepepaboTka
r
2.5 AIOTCHIPOUSBOHRIC 2 https://infourok.ru/
YTJIEBOJIOPOIOB
r
2.6 AIOTCHIPOMIBOMHBIC 2 https://infourok.ru/
YTJIEBOJIOPOIOB
Hroro no pazneny 35
Pa3nen 3. Kucsiopojacoaep:kanue oprannieckue coeIuHeHust
3.1 Cruptel. Genon 11 1 1 https://infourok.ru/
KapOoHunpHbIE COCTMHEHUS:
aJbIETUALI U KETOHEL
Kap06 )
3.2 APDOTIOBRIC KICIOTHI 21 1 1 https://infourok.ru/
Crnoxnbie 3¢upsbl. JKupbl
[IpoMexyTouHas aTTecTallus.
Tect
33 VYriieBoabl 9 1 https://infourok.ru/
Hroro no pazneny 41
Pa3znen 4. A3oTcoaeprkamue OprannyecKkue coeuHeHust
A LA )
4.1 MHHBL AMIHOKHCTOTRT 12 1 2 https://infourok.ru/
benkn
Hroro no pazneny 12
Pa3zgen S. BbicokoMoJIeKYJIsIpHbIE COeIUHECHUSA
B
5.1 PICOROMOJICKYIAPHBIC 6 1 1 https://infourok.ru/
COEIMHEHHUS
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102 g 6

I[TPOTPAMME

11 KNIACC TEMATHYECKOE IINTAHUPOBAHUE XUMUA

Ne
n/n

HaumenoBanue pa3jiesioB
U TeM MPOrpaMMbl

KoanuecTBo 4acoB

Bcero

Koutp
OJIbHBI
e
pabot
bl

IIpakr
HYeCKHU
e
padoThI

DJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
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Crtpoenue aToma.
Ilepuonuueckuii 3aK0H U
1.1 [Tepuonuueckas cucrema 9 2 https://infourok.ru/
XHMHYECKHUX JIEeMEHTOB /I,
. MenneneeBa
C .
1.2 Tpoctie Betiiectpa 11 2 https://infourok.ru/
MHoroo6pasue BelecTs
1.3 XUMHUYECKUE pPEeaAKIIUU 19 2 3 https:/infourok.ru/
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi Xumust
2.1 Hemetamist 31 1 https://infourok.ru/
2.2 MerTamisl 23 1 2 https://infourok.ru/
Hroro no pazneny 54
Pa3zgen 3. XuMus u :KU3HbL
M
3.1 CTOMBI TOSHANMA B 9 https://infourok.ru/
XUMHH. XUMUS U )KU3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB 102 g g
I10 ITPOI'PAMME

10 KITIACC ITIOYPOYHOE IINTAHUPOBAHUE XUMHNHU

KoanuyecTBo 4acoB

Kontp | Ilpakr | DJIEKTPOHHBIE
Ne 01bHBI | WYeck | UH(ppoOBLIE
Tema ypoka
n/n Bcero e He o0pa3oBaTe/ibH
padoTt pador bl€ pecypchl
bl bl
[Tpenmer u 3HaUeHUE
1 OPTAHITICCKOM XHUMIH, 1 https://infourok.ru/
MIPEICTABJICHHE O MHOTO0Opa3uu
OPraHUYECKUX COCTUHEHUIN
DNEKTPOHHOE CTPOEHHUE aToMa
yriaepoaa (OCHOBHOE U
2 BO30YXIEHHOE COCTOSTHUS). 1 https://infourok.ru/
BanenTHble BO3MOXHOCTH aTOMa
yriaepoaa
3 XuMmuueckas CBsizb B 1 https://infourok.ru/
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OpraHUYECKUX COCTUHECHUSX.
Mexanu3mbl 00pa3zoBaHus
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CBSI3EH

Teopust cTpoeHU OPraHUYECKUX
coennHenuil A. M. byrieposa

https://infourok.ru/

Buasl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIC
3¢ (heKTH B MOJICKYJIaX
OpPTaHUYECKUX COCAMHEHHI

https://infourok.ru/

[IpencraBnenue o
KJaccu(puKaum u
CUCTEMaTHUYeCcKasi HOMEHKIATypa
(IUPAC) oprannueckux BeIIeCTB

https://infourok.ru/

Knaccudukanus peakuuii B
OPraHUYECKOW XUMUHU.
CucremaTtuzauus 3HaHUU IO TeMe

https://infourok.ru/

Bxoanasi koHTpobHAs padoTa Ne
1 no Teme «Teopusi crpoennst
OpPraHMYecKux coequHeHui A.M.
Byraeposa. U3omepus.
Homenknarypay

https://infourok.ru/

AJKaHBI: TOMOJIOTUYECKHU PS/I,
obmras popmyia, HOMEHKIATypa U
U30MEPHSI, JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI

https://infourok.ru/

10

CDI/I?;I/ILIGCKI/IG U XUMHUYCCKHUC
CBOMCTBA aJIKAaHOB

https://infourok.ru/

11

HaxoxxeHue alkaHoB B IPUPOJIE.
CriocoObl nostyyeHus u
IPUMEHEHHE aJIKaHOB

https://infourok.ru/

12

[Muknoankanel: o6mmas popmyna,
HOMEHKJIATypa ¥ U30MepHus,
0COOCHHOCTH CTPOCHHUSI U
XUMHYECKHX CBOMCTB, CIOCOOBI
MOJTyYCHUS U TIPUMEHEHUE.
Cucremartu3zanus u 0000IICHIE
3HaHUM 1O TEME.

https://infourok.ru/

13

KonTpoabnas padora Ne 2 no
TeMe «AJKaHbD»

https://infourok.ru/
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14

AJIKEHBI: TOMOJIOTHYECKHH DI,
oOuras popmyina, HOMEHKIATypa,
AJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE
Mosekyn. CTpyKTypHas ¥ 1C-
TPaHC-U30MEPHS ATKCHOB

https://infourok.ru/

15

dusnueckue 1 XUMUYECKHE
CBOMCTBA alKeHOB. [IpaBuio
MapkoBHHKOBA

https://infourok.ru/

16

CriocoObl nostyyeHust u
IPUMEHEHHE AJIKEHOB

https://infourok.ru/

17

[IpakTuueckas padora Ne 1 o
teme "[lonydyenue >TuiieHa u
M3Yy4YEHHUE €ro CBOUCTB"

https://infourok.ru/

18

Pemenne pacu€THbIX 33124 HA
OIIpEIETIEHUE MOJIEKYJIIPHON
(bopMyJIIBI OPraHUUECKOTO
BELIECTBA

https://infourok.ru/

19

AnKaIueHbl: CONPSHKEHHBIE,
U30JIMPOBAHHEBIE,
KyMyJupoBaHHble. OcoOeHHOCTH
AIIEKTPOHHOTO CTPOCHUS

https://infourok.ru/

20

XHUMHYECKHE CBOMCTBA
CONPSIKEHHBIX TUEHOB

https://infourok.ru/

21

AJIKUHBI: TOMOJIOTHYECKUH P,
oOurast popmyina, HOMEHKIATypa,
3JICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (PU3UYECKHE CBOMCTBA

https://infourok.ru/

22

CriocoObl nostyyeHust u
IPUMEHEHHE aJIKaJIMeHOB

https://infourok.ru/

23

XUMHUYECKHE CBOMCTBA aIKHHOB

https://infourok.ru/

24

KauecTBeHHbIE peakiiuu Ha
TPOMHYIO CBSI3b

https://infourok.ru/

25

CriocoObl nostyyeHust u
IPUMEHEHNE AIIKUHOB

https://infourok.ru/

26

Pemenne 3agau: pacd€Tel o
YPaBHEHUIO XUMUYECKON

peakuu. CucremaTusaius u
000011IeHNE 3HAHUI 10 TEME.

https://infourok.ru/
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27

KonTpoabnas padora Ne 3 no
TeMe «AJIKeHbI. AJIKHHBI.
AJNKaaueHbD

https://infourok.ru/

28

ApeHBI: TOMOJIOTHYECKUH Psifl,
obmrast popmyia, HOMEHKIATypa.
DIIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE
MOJICKYJ1 O€H30J1a M TOJY0JIa, UX
(du3nveckue CBOMCTBA

https://infourok.ru/

29

XUMHUYECKHEe CBOMCTBA ApCHOB!:
pE€aKiuu 3aMCIICHUS

https://infourok.ru/

30

XUMHUYECKUE CBOMCTBA APEHOB:
peakuu NPUCOETUHEHNS,
OKHCJICHHE T'OMOJIOTOB OeH3011a

https://infourok.ru/

31

Oco0EHHOCTH XUMUYECKUAX
CBOMCTB CTHpOJIA

https://infourok.ru/

32

Pemenune pacu€THbIX 3a1a4 Ha
OIpeIeJICHUE MOJIEKYJIIPHOI
(dbopMyIIbI OPraHUYECKOro
BEIIIECTBA

https://infourok.ru/

33

CriocoObl nostyyeHus u
IpUMEHEHHE apeHOB

https://infourok.ru/

34

['eHeTnyeckas CBSI3b MEXKIY
Pa3IMYHBIMH KJIacCaMu
YIJIEBOIOPOIOB

https://infourok.ru/

35

Pacuérsl o ypaBHeHUsAM
XUMUYECKHUX PEAKIIHH.
Cucremaruzanus 1 0000IIeHne
3HAHUM I10 TeMe

https://infourok.ru/

36

IIpuponnsii ras. IlomyTHbie
He(TSAHBIE ra3bl

https://infourok.ru/

37

KameHHBI# yroiib ¥ IPOIYKTHI €70
nepepadoTKu

https://infourok.ru/

38

Hedth 1 ciocoOwr eé
nepepabotku. [IpumeHeHne
IPOJIYKTOB MEpepadOTKH HEPTH

https://infourok.ru/

39

['eHeTnyeckas CBSI3b MEXKIY
Pa3IMYHBIMH KJIacCaMu
yIIEBOIOPOIOB

https://infourok.ru/

40

raJ'IOI‘CHOHpOI/ISBOI[HBIC

https://infourok.ru/
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YrJII€BOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, pCAaKIINH 3aMCIUICHHA
rajorcHa

41

[ToBTOpenue u 0600IIEHNE TEM
«Yrnesonoponsl. [Ipupoausie
HCTOYHUKH YTIIEBOJIOPOIOBY

https://infourok.ru/

42

Cucremaru3zamus u 00o0meHne
3HaHUU 10 paszueny
"Yrnesonopozs"

https://infourok.ru/

43

KonTpoabnas padora Ne 4 no
TeMe "'YrieBogopoanl"

https://infourok.ru/

44

[IpenenbHbIe OHOATOMHBIE
CIMPTHI: TOMOJIOIMYECKHUH psif,
oOuras popmyna, CTpoeHUE
MOJIEKYJI, U30Mepus,
HOMEHKJIATypa, KIaCCHU(PUKAIIHS,
¢uznueckue cBoiicTBa

https://infourok.ru/

45

XUMHYECKHE CBOWCTBA
IIPEAEIIBHBIX OJHOATOMHBIX
CIIUPTOB

https://infourok.ru/

46

CriocoObl nostyyeHust u
PUMEHEHHE OJJHOATOMHBIX
CIHMPTOB

https://infourok.ru/

47

[TpocTeie 3¢upbl: HOMEHKIIATypa
Y U30MepHsl, 0COOEHHOCTH
(U3UYECKUX U XUMUYECKHUX
CBOMCTB

https://infourok.ru/

48

MHOroaTroMHbIE CITUPTHI:
STUJICHTJIMKOJIb U TJIMLEPUH, UX
bu3HYeCcKre U XUMHICCKUE
CBOMCTBaA

https://infourok.ru/

49

CriocoObl nostyyeHust u
IPUMEHEHHE MHOT0aTOMHBIX
CIMPTOB

https://infourok.ru/

50

@DeHOoII: CTPOCHUE MOJIEKYJIBI,
¢uznyeckue cBOMCTBA.
TokcnuHocTs (heHONA

https://infourok.ru/

51

XuMudeckue cBoricTBa (heHola

https://infourok.ru/

52

CriocoObI osTydeHust 1
npuMeHeHne GpeHoa

https://infourok.ru/
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53

[TpakTuueckas padora Ne 2.
Pemenne skciepuMeHTaNIbHBIX
3a7a4 no teme "CnupThl U
dbenonsr"

https://infourok.ru/

54

Cucremarusanus U 00001menue
3HaHUH 110 TEME

https://infourok.ru/

55

AJBJICTH]IBI M KETOHBI:
BIIEKTPOHHOE CTPOCHHE
KapOOHMIILHOH TPYTIIIHI;
TOMOJIOTHYECKHE Psi/Ibl, 00LIas
GopmyIa, uzomepus u
HOMEHKJIaTypa

https://infourok.ru/

56

ANbIEruasl ¥ KETOHBI:
(u3nyecKue CBOWCTBA; peakuu
PUCOCTUHEHUS

https://infourok.ru/

57

Peakuuu oxkucineHus u
KaueCTBEHHbBIC PEAKIIUU
AIbIETHIOB U KETOHOB

https://infourok.ru/

58

Crioco0bI MOTyYeHUS aTbICTHI0B
U KETOHOB

https://infourok.ru/

59

OaHOOCHOBHBIE MpeebHbIC
KapOOHOBBIE KUCIIOTHI,
O0COOCHHOCTH CTPOCHUS UX
MOJIEKYJI

https://infourok.ru/

60

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCIOT, UX
dbuznueckue cBoiicTBa

https://infourok.ru/

61

XHMHUYECKHE CBOMCTBA
MMpCACIbHBIX OJJHOOCHOBHLBIX
Kap6OHOBI>IX KHCJIOT

https://infourok.ru/

62

Oco0eHHOCTH CBOMCTB
MYPaBbHHOM KHCIIOTBI.
MHoroo6pa3ue KapOOHOBBIX
KHCJIOT

https://infourok.ru/

63

Oco0eHHOCTH CBOICTB:
HETPeICIbHBIX U APOMATHUECKUX
KapOOHOBBIX, TUKAPOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTeNn BHICIIAX
KapOOHOBBIX KUCIIOT

https://infourok.ru/

64

Ilonstue o IIPOU3BOJHBIX

https://infourok.ru/
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Kap6OHOBI>IX KHCJIOT

65

CriocoObI mosrydeHust 1
IPUMCHEHHE KapOOHOBBIX KHCIIOT

https://infourok.ru/

66

CrnosxHble 3(upsbL:
TOMOJIOTHUECKUI psiji, oO1as
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://infourok.ru/

67

duznuecKkue U XUMUYECKHE
cBolcTBa 3(pHrpoB

https://infourok.ru/

68

Pentenune pacu€THbIX 3a7a4: 1O
YPaBHEHUIO XUMUYECKON
peaKIru, Ha OTpe/IeTICHUE
MOJIEKYJISIpHOH POopMyJIbI
OPraHMYeCcKOro BEIIECTBa

https://infourok.ru/

69

[TpakTuueckas padora Ne 3.
Pemenne skcriepuMeHTaTbHBIX
3a1a4 o Teme "KapOoHoBbIe
KUCJIOTHI. CiioxHBIC d(pupb!"

https://infourok.ru/

70

XKupsr: ctpoeHue, pU3NUECKUE U
XUMUYECKHE CBOMCTBA (TUIPOIIN3)

https://infourok.ru/

71

Oco0eHHOCTH CBOICTB KHUPOB,
CoOJIeprKalIX OCTaTKU
HETpeIeTbHBIX KUPHBIX KHCIIOT.
’Kupsl B mpupoie

https://infourok.ru/

72

Mpbuta Kak COJTM BBICILIAX
KapOOHOBBIX KHCIIOT, X MOIOIIEE
neuctaue. Iloustue o
CUHTETHYECKUX MOIOIIUX
cpeactBax (CMC)

https://infourok.ru/

73

I'eneTnueckas CBA3b
YIIJIEBOAOPOJOB U
KUCJIOPOACOAECP/KAIINX
OPraHMYE€CKHUX BEIIECTB

https://infourok.ru/

74

CucreMmarusanus u 00001IeHHE
3HAHUH 110 Teme. PacuéTel mo
YpaBHEHUSAM XUMHUUYECKUX
peaxkiun

https://infourok.ru/

75

KonTpoabnas padora Ne S no
Teme «Cnuptbl. Kap6oHoBbie
KHCI0ThI. J¢upsbl. Kupb»

https://infourok.ru/

76

OO01as xapakTepuCcTHKa

https://infourok.ru/
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YIJIEBOJIOB U KiaccuuKaims
yIIeBOJIOB (MOHO-, IU- U
MOJIMCAXAPHUIBI)

77

Mounocaxapuipl: pu3nyecKue
CBOMCTBA U HAXOXXJICHUEC B
MIpUPOJIC

https://infourok.ru/

78

[IpuMeHeHue rioKo3sl, €€
3HAYCHUC B ) KU3HCACATCIIbHOCTHU
Opra"usma

https://infourok.ru/

79

Hucaxapunpl: caxapo3a, MajJbT03a
n nakto3a. Haxoxxnenne B
HPHUPOJIE U IIPUMEHEHUE
JIMCaxapuioB

https://infourok.ru/

80

[Tonucaxapuasl: CTpOCHUE
MaKpoMOJIeKy, (pu3nYecKre u
XMMHYECKHE CBOICTBA,
IIPUMEHEHNE

https://infourok.ru/

81

IToustHe 00 HCKYCCTBCHHBIX
BOJIOKHax

https://infourok.ru/

82

Pemenue PpaCUYCTHLBIX 3a1a4 Ha
OIIPCACIICHUC JOJHU BbIXOda
IMPpOAYKTA p€aKuu OT
TCOPCTUYICCKHU BO3MOKHOI'O

https://infourok.ru/

83

Cucremaruzanus 1 0000IIeHne
3HAHUH 110 pas3jeny

https://infourok.ru/

84

KonTposbnas padora Ne 6 no
TeMme ""Kucaopoacoaepxaniue
OpraHuyveckue coeqnHenus'

https://infourok.ru/

85

AMUHBIL: KTaccu(pUKALIHS,
CTPOCHHUE MOJICKYJI, O0IIIast
dbopmyna, uzomepus,
HOMEHKJIaTypa U (pU3NYECKue
CBOMCTBA

https://infourok.ru/

86

XUMHUYECKUE CBOMCTBA
annpaTUYECKUX aMUHOB

https://infourok.ru/

87

AHUIMH: CTPOEHUE aHWIINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHWJINHA

https://infourok.ru/

88

KonTpoabnas padora Ne 7 no
Teme [IpomexxyTounas
arrecrauus. Tect

https://infourok.ru/
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89

AMUHOKHUCIIOTBI: HOMEHKJIATypa 1
uzomepus, (pu3nuecKrue CBOMCTBA.
OTtaenpHBIC MTPEICTABUTENH O
AMUHOKUCIIOT

https://infourok.ru/

90

XUMHUYECKHE CBOMCTBA
AMHHOKHCIIOT, UX OMOJIOTHYECKOE
3HAYeHHE aMHUHOKUCI0T. CUHTE3 U
TUAPOJIN3 TICHITHIOB

https://infourok.ru/

91

benku xak npupoansie
MOJIMMEPBI; CTPYKTYPbI OSIIKOB

https://infourok.ru/

92

XUMHUYECKHE CBOUCTBA OEIIKOB

https://infourok.ru/

93

A3zoTcoaepkaime
TFeTEPOLUKINYECKUE COCTUHCHHUS.
HyxenHoBbIE KUCIOTBI: COCTaB,
CTpOCHHE U OMOJIOTHYECKas POJIb

https://infourok.ru/

94

[TpakTrueckas padota Ne 4.
Pemenne skcriepuMeHTaIbHBIX
3a7a4 no teme "A3oTrcoaepxkaniue
OpraHUYeCcKHUe coequHeHNs"

https://infourok.ru/

95

[TpakTrueckas pabora Ne 5.
Peuienne skcnepuMeHTaIbHBIX
3a1a4 o teme ""Pacrno3naBanue
OpPTraHUYECKUX COCTUHCHUM"

https://infourok.ru/

96

KonTpoasnas padora Ne 8 nmo
TeMe "'A30TCoaepIKaIue
OpraHuvecKue coeqnHeHus"

https://infourok.ru/

97

OCHOBHBIE TTIOHATHUS XUMHUHU
BBICOKOMOIJICKYJISAPHBIX
COCJIMHEHUN U METOJbI UX
CHUHTC3a —II0JIMMCPHU3alHA U
IIOJIMKOHIACHCAL s

https://infourok.ru/

98

IInmactmaccel. YTunusanusa n
nepepadoTKa MIacTuKa

https://infourok.ru/

99

DnacToMepbl: HaTypaJlbHbIN
CUHTCTUYCCKUC KAYIYKH. Pe3nna

https://infourok.ru/

100

BouiokHa: HatypanbHbIe,
HCKYCCTBEHHbBIE, CHHTETUYECKHE.
[Tonumeps! criennanbHOrO
Ha3HA4YCHUS

https://infourok.ru/

101

[IpakTuueckas padora Ne 6.
Pemenne SKCIICPUMCHTAIIbHBIX

https://infourok.ru/
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3a1a4 o teme ""Pacrno3naBanue
I1acTMacc U BOJIOKOH"

O0001IEHHE U CUCTEMATU3ALIMS
U3y4EeHHOI'0 MaTepHasa 1o TemMe

00pazyeMbIX UMH MPOCTHIX U

102 " 1 https://infourok.ru/
BricokoMonekynsipHbie
coeqnuenus”
OBIIEE KOJIMYECTBO YACOB I10 102 2 6
TTPOTPAMME
11 KJIACC
KoaundecTBO 4acoB
KOHTp HpaKT 3HeKTp0HHI>Ie
Ne OJIHBI | HMYEeCK nuppoBbIe
Tema ypoka
n/n Bcero e ue 06pa303aTeJ11,H
pador pador ble pecypcehl
bl bl
Atom. CocTaB aTOMHBIX SLIIED. )
1 i P 1 https://infourok.ru/
XUMH4YeCKUH 31eMeHT. 130TOombI
CtpoeHue DIEKTPOHHBIX 000JI0UYEK )
2 p p 1 https://infourok.ru/
aTOMOB, KBaHTOBEIE YHCJIA
Knaccudukanmsa XxuMuaeckux .
3 b 1 https://infourok.ru/
3JIEMEHTOB (-, p-, d-, f-371eMeHTHBI)
Pacrnpenenenue 3j1eKTpOHOB 110 .
4 p p 1 https://infourok.ru/
ATOMHBIM OpPOHTAIISIM
DJEeKTpOHHBIE KOH(PHUTYpaIH
5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 https://infourok.ru/
BO30YXJAEHHOM COCTOSTHUHT
DIIeKTPOHHBIE KOHDUTYpALUU )
6 p uryp 1 https://infourok.ru/
HMOHOB. DJIEKTPOOTPHUIIATEIIBHOCTD
[Tepunonnueckuii 3aKOH U
[Tepunonnueckas cucrema
XUMHAYECKHUX d1eMeHToB /. U. )
7 a 1 https://infourok.ru/
Menneneena, CBI3b C
COBPEMEHHOM TEOPUEHN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
8 CBOMCTB XMMHUYECKUX DJIEMCHTOB U 1 https://infourok.ru/
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CJIO’KHBIX BEILIECTB I10 TPYIIIIaM U
nepuoaaM. CucremMaTu3anus u
000011IeHrEe 3HAHUN T10 TEME.

KonTpoabnas padora Ne 1 mo
TeMme «BXoHasi KOHTPOJIbHAsA
padoray»

https://infourok.ru/

10

Bunpl xumMnueckou cBs3M.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBsI3U. BonopoHas
CBsA3b. MEXMOJIEKYIIIpHBIC
B3aMMOJEICTBUSA

11

BanenTHOCTh 1 BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b
ANEKTPOHHOU CTPYKTYPBI MOJIEKYJI
C UX TEOMETPUYECKUM CTPOCHUEM

https://infourok.ru/

12

[IpencraBieHust 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTAB U
HOMEHKJIAaTypa

https://infourok.ru/

13

BemecTtBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.
THUIBI KPUCTAIVITMUECKUX PELIETOK
Y CBOMCTBA BEILIECTB

https://infourok.ru/

14

IToustue o AUCIICPCHBIX CUCTCMAX.
[IpencraBnenre 0 KOJIIOUAHBIX
pacTBopax

https://infourok.ru/

15

HcTuHHBIE pacTBOPHI:
HACBILICHHBIC U HEHACBIILIEHHBIE,
PacTBOPUMOCTS.
Kpucramnorunaparst

https://infourok.ru/

16

CniocoObI BhIpasKeHUS
KOHIIEHTPAIlUU PacTBOPOB

https://infourok.ru/

17

Pemrenne 3a1a4 ¢ MCOIb30BaHUEM
OHATHH "MaccoBas O0JIA
pacTBOpEHHOTO BellecTBa",
"MoJIsipHasi KOHLIEHTparus"

https://infourok.ru/

18

Knaccudukanus u HOMeHKIaTypa
HEOPraHMYECKUX BEILIECTB

https://infourok.ru/

19

Cucremarusanus U 00001menue
3HAHUH 110 TEME

https://infourok.ru/

20

KonTposbHnas padora Ne 2 no
Teme "CTpoeHne aToma.

https://infourok.ru/



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

Ilepunoanyeckuii 3aK0H 1
Ilepuoanyeckasi cucrema
XuMH4YecKHuX jeMenToB /. U.
Menpaeneena', "Ctpoenue
BenlecTBa. MHorooopasue
BerecTn"

21

Knaccudukanus XuMuuecKux
peaKIui B HEOPraHUYECKON U
OPraHMYEeCKON XUMHH. 3aKOH
COXpaHEHHUS MaCChl BEIIECTB;
3aKOH COXPaHEHUs U MIPEBPAICHHS
SHEPTUU MIPU XUMHUIECKUX
peaKIusax

https://infourok.ru/

22

Tennossie 3PEKTHI XUMHUYESCKUX
peakuui. TepMoXuMHUECKuE
ypaBHEHUS

https://infourok.ru/

23

Breraucnenus mo YPaBHCHUAM
XUMHNYCCKUX peaKHI/Iﬁ n
TCPMOXUMHNYCCKUM YPABHCHUSAM

https://infourok.ru/

24

CKOpOCTh XMMUYECKOHN peakiuu,
e€ 3aBUCUMOCTb OT Pa3IUYHbBIX
dakropos. Katanus u
KaTaJn3aTophbl

https://infourok.ru/

25

I'omorennsie u T'CTCPOTICHHBIC
pe€aKuuu

https://infourok.ru/

26

[IpakTrueckast padora Ne 1 mo
Teme "BnusiHue pa3inyHbIX
(bakTOpOB Ha CKOPOCTH
XUMHYECKOU peakiuu"

https://infourok.ru/

27

OObparumebie U HEOOpaTUMBIE
peakuur. XuMHYECKOE
paBHOBecue

https://infourok.ru/

28

[IpakTuueckast padora Ne 2 o
teme "BnusiHue pa3inyHbIX
(akTOpOB Ha MOJIOKEHUE
XMMHYECKOI0 paBHOBecHsA"

29

DIEKTPOTUTHIECKAS
nucconuanusd. CUIbHEBIC B Cl1a0bIe
ANEeKTpoJuThl. CTEneHb
JIHUCCOLNAIIN

https://infourok.ru/

30

I'maponus cosneit. Peakuuu,

https://infourok.ru/
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IMPOTCKAIKE B paCTBOPAxX
QJICKTPOJIUTOB

31

I'unponus coneit. O6o0meHNE
MPONJEHHBIX TeM. Peakuuu,
MPOTEKAIOIIKE B PACTBOPAX
AJIEKTPOIUTOB

https://infourok.ru/

32

KonTposbHas padora Ne 3 no
Teme ""DJIeKTPoJIMTHYeCKAs
auccounanus. I'maposus cosein»

33

[IpakTuueckas padora Ne 3 o
TeMe "XHUMUYEeCKUE peakliuy B
pacTBopax 3JIEKTPOJIUTOB"

34

OKuCIMTEIIHFHO-
BOCCTAHOBUTEJIBHBIC PEAKITUH.
Baxneiimye OKHUCIUTEIN U
BOCCTaHOBHUTEIIH

https://infourok.ru/

35

MeTo 3IeKTPOHHOTO (3JIEKTOHHO-
MOHHOT0) OajaHca

https://infourok.ru/

36

DNEKTPOIN3 pacTBOPOB U
pacIiyiaBoB BEIIECTB

https://infourok.ru/

37

Pemenne 3a7ia4 pas3sIM4YHbIX TUIIOB

https://infourok.ru/

38

Cucremaruzanus 1 0000IIeHne
3HAHUU 110 TeMe " XUMUYECKHUE
peakuun"

https://infourok.ru/

39

KonTpoasnas patora Ne 4 o
TeMe "XuMHyecKkue peakuum'

40

IlonoxeHnue HEMETaLIOB B
[lepuoauueckoii cucteme
XUMHYECKHX d1eMeHTOB /1. H.
MemnneneeBa 1 0COOEHHOCTH
cTpoeHus ux aroMoB. duznueckue
CBOMCTBa HEMETAJIJIOB

https://infourok.ru/

41

ANIOTpOIUs HEMETAIUIOB (HA
pUMeEpe KUCIIOPO/Ia, CepHl,
docdopa u yriaepoaa)

https://infourok.ru/

42

Bognopon: nonyuenue, pusndeckue
1 XUMHYECKHe CBOMCTBA. [ Mapubl

https://infourok.ru/

43

T"ajioreHbl: HaX0XICHUE B
IPUPOJIE, CIIOCOOBI MOTYUEHMUS,
bu3nYecKue 1 XUMHYECKUE

https://infourok.ru/
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CBOMCTBA

44

l'anorenoBonopoasl. Baxuerinume
KHCJIOPOJICOIEPIKALIIE
COCIMHEHUS TAJIOTCHOB

https://infourok.ru/

45

JlaGopaTopHbIe U TPOMBIIIUICHHBIS
CIOCOOBI OTYYEHUS TaJIOTCHOB.
[IprMeHeHue rajJoreHoB U Ux
COCIMHEHU N

https://infourok.ru/

46

[TpakTueckas padota Ne 4.
Pemrenne skciepuMeHTAIBHBIX
3axa4y o teme "l"anoredsr"”

https://infourok.ru/

47

Kucnopona: naboparopHsie u
IPOMBIIIJICHHbIE CIOCOOBI
HOJy4YeHHUs, PU3NUECKUe U
XUMHUYecKHe cBoiicTBa. O30H.
[IpuMeHeHne Kucinopoaa u 030Ha

https://infourok.ru/

48

OKcHIbl ¥ IEPOKCHIBI

https://infourok.ru/

49

Pemenne 3a7a4 pas3s/IM4YHbIX TUIIOB

50

Cepa: Hax0XJIeHUE B PUPOJIE,
CIOCOObI IOJTyYeHUsl, PU3NYECKUE
Y XUMHYECKHE CBOMCTBA

https://infourok.ru/

51

CepoBonopo, Cynbhuibl

https://infourok.ru/

52

Kucnoponcoaepxaine
coenuHeHUs cepbl. OcCOOCHHOCTH
CBOMCTB CEPHOU KHUCJIOTHI

https://infourok.ru/

53

[IpakTrueckas padora Ne 5.
Pemienne skcniepuMeHTAIbHBIX
3ama4 no teme "Cepa u e
coenuHeHus"

54

A3OT: HaXO0XKICHUE B TIPUPOJIC,
CIoCcoObI OJyYeHusl, PU3NYECKUE
¥ XUMHYECKUE CBOICTBA. AMMHAK,
HUTPUIBI

https://infourok.ru/

55

Kucnoponconepxaniue
coenuHeHUs azota. OcoOeHHOCTH
CBOWCTB a30THOM KHCIIOThI

https://infourok.ru/

56

[IpuMeHeHue a3oTa u ero
COeMHEHUH. A30THBIE yIOOpEHHS

https://infourok.ru/

57

docdop: HAXOKAECHUE B IPHPOJIE,
CIOCOOBI OJTyYeHUsl, PU3NYECKUE

https://infourok.ru/
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U XUMHUYECKUE CBOICTBA.
®dochuasr u hochunr

58

Oxkcunst hocdopa,
docdopcoaepkraniyie KUCIOTHI.
Comu hochopHOt KUCITOTHI

https://infourok.ru/

59

[Tpumenenue pocdopa u ero
coenuHeHU. DochopHbIC
ynoOpeHust

https://infourok.ru/

60

[TpakTrueckas padota Ne 6.
Pemenne skcriepuMeHTaNbHBIX
3a1a4 1o Teme "Azot u pochop u
UX COeqUHEHNT"

61

VYriepoa: HaXx0KJI€HUE B IPUPOJIE,
QJIJIOTPOIHbIE MOAU(DUKALINY;
bu3nueckre 1 XUMUYECKHUE
CBOMCTBA, IPUMEHEHHE

https://infourok.ru/

62

Oxkcun yrnepona(Il), oxenn
yraepoaa(IV), yronbnas kucnora u
eé conu

https://infourok.ru/

63

Pemenue 3amau Ppa3JINYHBbIX TUIIOB

https://infourok.ru/

64

Kpemnuit: HaxoxaeHue B
PUPOJIE, CIIOCOOBI MOTYUEHMUS,
duznyecKue 1 XUMUYECKHE
CBOMCTBA

https://infourok.ru/

65

Oxkcupn kpemuusi(1V), kpemHueBas
KHCJI0TA, CUJINKAThI

https://infourok.ru/

66

[TprMeHEeHnEe KPEMHUS U €ro
coenuHeHuii. CTEKI0, ero
HOJ'IY‘IGHI/IG, BHUJBI CTCKJIA

https://infourok.ru/

67

Pemenue 3amau Ppa3JINYHBIX TUIIOB

68

Cucremaruzanus 1 0000IIeHIE
3gagui o reMe "HemeTtamipr"

69

KonTpoabnas padora Ne 5 no
Teme "Hemeramibl"

70

AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN
paboThI, KOPPEKIHS OMTHOOK

71

[NonoxeHne MeTaJIOB B
[leproanyeckoii cucreme
XMMHYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOCHUS

https://infourok.ru/
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QJICKTPOHHBIX 000JI0YEK aTOMOB
MCTAI1JIOB

72

OO0mue ¢pu3nyeckrue CBOMCTBA
MeTrauioB. [IpuMeHeHne MeTamios
B OBITY U TEXHUKE

https://infourok.ru/

73

CmuiaBsl MetauioB. Kopposus
METAJIJIOB

https://infourok.ru/

74

Pemenue 3amau Ppa3JINYHBIX TUIIOB

75

DNEKTPOXUMHUUECKUN Psifl
HanpspKeHud Metaiio. Oomue
CIOCOOBI MOTYYECHHS] METAJIJIOB

https://infourok.ru/

76

OO6m1as XxapakTeprucTUKa METAIIOB
IA-rpynne! [leprogunueckoit
CUCTEMbI XMMHUYECKUX JIEMEHTOB.
Harpuii u xanuii: nonydeHue,
du3nyeckrue 1 XUMUYECKHUE
CBOWCTBA, IPUMEHEHHE ITPOCTHIX
BEILIECTB U UX COCTUHEHUN

https://infourok.ru/

77

OO0m1as XxapakTepruCTUKA METAIIIOB
A -rpynns! [leprnonnueckoit
CHCTEMBI XMMHYECKHX IJICMEHTOB.
Marnuii 1 KanpLUii: OJy4YEHUe,
bu3HYEeCKUEe U XUMHICCKUE
CBOICTBA, MPUMEHEHHUE MPOCTHIX
BCIIIECTB 1 MX COCIMHCHUI

https://infourok.ru/

78

KonTpoasnas padora Ne 6 o
Teme «IIpoMexyToyHas
arrecTanus»

79

JKécTtkoCcTh BOIBI U CLIOCOOEI €€
YCTpaHEHUS

https://infourok.ru/

80

AJIOMMHHUI: TIOJTy4€eHue,
bu3nueckre 1 XUMUYECKHUE
CBOWCTBA, IPUMEHEHHE

https://infourok.ru/

81

AmdoTepHbIe CBOICTBA OKCHJIA U
TUIPOKCU/IA ATIOMUHUS,
TUIPOKCOKOMITIIEKCHI aTlOMUHUS,
UX IPUMEHEHHE

https://infourok.ru/

82

Pemenne 3aia4 pas3sIM4YHbIX TUIIOB

83

[IpakTrueckas padora Ne 7.
PemeHHe BKCHepHMeHTaﬂbHBIX
3a7a4 o teMe "MeTaibl IIIaBHBIX
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noarpymm"

84

OO6m1as XxapakTeprucTUKa METAIIOB
no0ouHbIX noarpynn (b-rpymnm)
[lepronnueckoi cucTemsl
XUMHYECKHX 3JIEMEHTOB

https://infourok.ru/

85

dusznyeckue U XMUMUYECKHUE
CBOMCTBaA XpoMa U €ro
COGI[I/IHGHI/Iﬁ, HUX IPUMCHCHHC

https://infourok.ru/

86

KonTpoasnas padora Ne 7 no
Teme «MeTasibl II1aBHBIX
NOATrPYNI»

https://infourok.ru/

87

duznyeckre ¥ XUMHYECKHE
CBOMCTBA JKeJie3a U ero
coequHenuit. [lonyyenne u
MIPUMEHEHHUE CILIABOB XKEJE3a

https://infourok.ru/

88

dusnueckue U XUMHIECKHUE
CBOMCTBA MEJIM U €€ COCTUHEHUM,
UX IPUMEHEHHUE

https://infourok.ru/

88

dusznyeckue 1 XMUMUYECKHUE
CBOMCTBA LIMHKA U €ro
CO@HHHCHHﬁ, HUX IIPUMCHCHHC.

https://infourok.ru/

90

[IpakTrueckas padora Ne 8.
Pemenue skcriepuMeHTATbHBIX
3aJ1a4 1o Teme "MeTaisl
no0OYHBIX OArpymH"

91

Pemenne 3aia4 pas3sIM4YHbIX TUIIOB

92

O000I11IeHNE U CUCTEMATU3ALIUS
W3YYCHHOTO MaTepHualia 1o TeMe
"MeTtauier"

93

KonTpoasnasi padora Ne 8 mno
Teme "MeTtasuiibl"

94

AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN
paboThI, KOPPEKIHS OMTHOOK

95

Posib xumum B obecrieueHun
YCTOMYHMBOTO pPa3BUTHUSA
yenoseuyecTsa. [lonarue o
HAy4YHBIX METOJAaX UCCIIEIOBaHUS
BELICCTB

https://infourok.ru/

96

HaquLIe IIPUHIMUIIBI OpraHUu3aluu
XUMHYCCKOT'O IIPOU3BOJACTBA.

https://infourok.ru/
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HpOMLIH.UICHHLIe CIIOCOOBI
MMOJIYy4YCHU A BaKHEHIIINX BCIICCTB

XUMHUYECKOE 3arpsi3HEHUE
97 OKPY>KaIOIIeH CpeJIbl U €ro 1 https://infourok.ru/

MOCJICACTBUA

Xumus u 300POBLEC UCIIOBCKA.

98
JlexapcTBEeHHBIE CpeACTBa

1 https://infourok.ru/

Xumus nuiy. Pons xumuu B
99 o0ecrieueHur MUIIEBOMN 1 https://infourok.ru/

0€e30I1aCHOCTH

Kocmernueckue u napdromepHbie

100
cpezncTsa. beiToBast XuMus

1 https://infourok.ru/

XHMHS B CTPOUTEIIBCTBE.
101 Baxneimue cTpouTeNbHbIE U 1 https://infourok.ru/

KOHCTPYKIIMOHHBIC MAaTCPUAJIbL

XHMHS B CEIIBCKOM XO35IMCTBE.
102 Opranuyeckue 1 MUHEpAJIbHbIE 1 https://infourok.ru/

ynoOpeHus

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102 8 8

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus; yriayonennoe o0yuenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepennn B.U. u np.; mox penakmueit Jlyanna B.B. O0mecTBo ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M31aTenbcTBO

((HpOCBCHICHI/IG»
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Xumus, 10 knace, 11 kimacce/I"abouensn O.C., O611ecTBO ¢ OrpaHUYCHHOM
OTBeTCTBEHHOCTHIO "J[poda"; AxkunonepHoe oo6mectBo "M3naTeascTBo

"IIpoceemienue"

METO/IUYECKHUE MATEPUAJIbBI IS YUUTEJISA

1)O.C.I'abpuensn, N.I'. OctpoymoB, "O0mas XxumMus B TeCTax, 3a7a4ax,
ynpaxknenusix" 11 kmace -M.:[Ipoda, 2023 rog.

2)0.C. I'abpuensn, [1.H. bepeskun, A.A. Ymakosa "Xumus 10 kacc;
Hacronbnas kaura qis yaurens" Yactes [-M, Jpoda 2019 rog.

3)0O.C. I'abpuensH, I[1.B. Pemetos, .I'. OctpoymoBa "3agaun no XUMHu# U
criocoOrI ux pemenus” - M.:"Ipoda", 2021 rog.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

https://infourok.ru/






