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HOACHUTEJIBHASA 3AIIUCKA

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 KVIACC

OPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI OPraHUYECKON XUMHUM.

[IpeamMer W 3Ha4YeHWE  OPraHWYECKOM XUMHUH, IPEACTaBICHUE O
MHOT000pa3uu OpraHU4eCKUX COCTUHEHU.

DNEeKTPOHHOE CTPOCHHME aToMa YIiepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOSIHMA. BaneHTHple BO3MOXXHOCTM aToMa yriaepoaa. XHMHYECKas CBSA3b B
OpPraHMYECKUX COeAUHEHUAX. TUIbl THOpUAN3AIIMY aTOMHBIX OpOUTalell yrieposa.
Mexanu3mbl  00pa3oBaHMs KOBAJEHTHOM CBsi3W (OOMEHHBIH M JOHOPHO-
akuenTopHbli). Tumbl nepekpeiBaHUs aTOMHBIX OpOHUTaned, ©- U T-CBS3U.
OpuHapHasi, ABOMHAs W TpoiHAasi cBs3b. CIOCOOBI pa3phiBa CBSA3CH B MOJICKYJIax
oprannueckux BemiectB. [loHsTue o cBOOOJHOM paaukane, Hykileoduie u
anekTpodue.

Teopus cTpoeHHMsi OpraHudeckux coeauHeHuii A.M. bytinepoBa u
COBPEMEHHBIE IIPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOECHUS
OPTraHMYECKUX COCAMHEHUH. MONeKynspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (OpMyJIbl pa3IUYHBIX BHUIOB: Pa3BEPHYTAs, COKpaUIEHHAS,
ckenmeTHasd. M3omepus. Bunabl u3oMepum: CTpyKTypHas, IPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3((EKTH B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUMN (MHIYKTUBHBIN
Y ME30MEPHBIA 3P PEKTHI).

[IpencraBienne o kiacCUpUKAMKU OpraHndeckux BemiecTB. [loHsTHe o0
(dyHKuHoHaNBHOM rpymnmne. I'omosnorus. I'omonornueckue psinbl. Cucremarnueckas
HOoMeHKiatypa oprannyeckux coenauHeHuil (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJIEIBHBIX MTPEACTABUTEIIEH.

OcoOenHocTr M KiIaccU(PHKAIMS OpPraHWYecKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJbHBIE PEAKLIMHA B OPTaHUYECKOW XUMUHU.

DOKCIEepUMEHTANIbHbBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX MpPEBpalICHUMN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKMX BEUIECTB M MaTepualaMM Ha HX
OCHOBE, ONBITHl 0 NPEBPALICHUIO OPraHMYECKUX BEIIECTB IIPM HArPEBaHUU
(mnaBieHue, OOYIIMBaHWE W TOPEHHUE), KOHCTPYHPOBAHUE MOJAENEH MOJEKYI
OPraHUYECKUX BEIIECTB.

YriesBoaopoasl.

Anxanbl. 'omonorndyeckuil psij ankaHoB, oOmas ¢popMylia, HOMEHKIIATypa U
M30MEPHS. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AKaHOB, Sp-
ruOpuAM3aIys aTOMHBIX opOuTaneil yriepoga, 6-CBsi3b. DU3NUYECKHE CBOMCTBA
AJIKAHOB.



XVWMHMUYECKHE CBOMCTBA QJIKAHOB: PEaKUHUM 3aMELICHUs, W30MEpHU3aLuy,
JNErHIpUPOBaHUS, IIUKIU3ALNH, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasinenue o
MEXaHU3ME PEAKIUN PAAUKAIBHOIO 3aMEILICHMUS.

Haxoxzaenue B npupone. CriocoObl MOTyuyeHUs: U IPUMEHEHUE AJIKAHOB.

[Muknoankanel. O6mas ¢popMyiia, HOMEHKIaTypa U uzomepus. OcoO0eHHOCTH
CTPOCHHSI ¥ XHUMHYECKHX CBOMCTB MajbiX (IUKJIONPOINAH, IUKIOOyTaH) U
OOBIYHBIX (ITUKIIOTICHTAH, ITUKJIOTEeKCaH) IuKIoankaHoB. CIocoObI MONMydYeHUS U
IIPUMEHEHUE [IUKIIOAIKAHOB.

Anxensl. ['omonornyeckuil psj ajkeHoB, oOuas Gopmyia, HOMEHKJIATypa.
DJIEKTPOHHOE W  MPOCTPAHCTBCHHOE CTPOCHME MOJICKYJI — alKCHOB, Sp*-
ruOpuan3ays aTOMHBIX opOuTaneil yriepona, 6- W m-cBsizu. CTPyKTypHas U
reomeTpuyeckas (UMc-TpaHc-) u3oMepHs. DPU3NYECKHUe CBOWCTBAa aJIKEHOB.
XVWMHMUYECKHE CBOMCTBA: PEAKLIMH IPUCOCAVHEHUS, 3aMEIIECHUS B (-IIOJIOKEHHE
IIpU JIBOWHOM CBA3M, NOJMMEpU3alMu M OokucieHus. [IpaBuino MapKoBHUKOBA.
KauecTBeHHBIC peaky Ha IBOMHYIO CBsI3b. CIIOCOOBI TOMYUYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-nmpucoenunenue. Ilomumepuzanus
CONPsKEHHBIX TMEHOB. CrOCOOBI OJIYYEHUS U IPUMEHEHHE aJIKAIUECHOB.

Ankunbl. ['oMonorudeckuit psijy aikuHOB, oO1ias Gopmyia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpuan3anms aTOMHBIX opOuTanel yriaepoaa. duznyeckue CBOICTBA AJIKHHOB.
XHWMHUYECKUE CBOMCTBA: pEaKIMU IPUCOECIUHEHMS, TUMEPU3ALMU U TPUMEPHU3ALIUH,
OKHcCJIeHHs. KHCIIOTHBIE CBOMCTBA AIKWHOB, NUMEIOIINX KOHIIEBYIO TPOWHYIO CBA3b.
KauecTBeHHBIC peakuy Ha TPOHYIO CBA3b. CIIOCOOBI MOTYYEHHUS U TPUMEHEHHE
QJIKUHOB.

ApomMaruyeckue yriaeBoaopoAsl (apeHsl). ['omonoruueckuid psii apeHoB,
oOmras popmyra, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOeHHE MOJIeKynbl OeH3ona. Duznyeckue CBOWCTBA apeHOB. XHMHUYECKHE
CBOMCTBa O€H30J1a U €ro FOMOJIOTOB: PEAKIIMH 3aMEIEHUsI B OEH30JIbHOM KOJIbLIE U
YTJIEBOJOPOJHOM paguKalle, PEaKUUH NPUCOCAUHEHUS, OKHUCIECHUE TOMOJIOTOB
oenszona. IlpencraBieHne 00 OpPUEHTUPYIOUIEM JIEHCTBUU 3aMECTHTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpHUMEpPe aTKUIbHBIX pPaJUKaloB, KapOOKCHUIHHOH,
TUAPOKCUIIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHMYECKUX CBOMCTB ctupodia. [lomumepusanus ctupona. CriocoObl MOTyYeHUS U
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOAOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3el. HegTh 1 €€ mpoucxoxaeHue.
KamMeHHbIH yroas U IpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:
MIEPETOHKA, KPEKUHT (TePMHUYECKH, KaTaTUTHYECKHiI), PUGOPMUHT, MHPOIIHU3.
[TpoaykTsl nepepabOTKU HEPTH, UX IPUMEHEHHUE B IPOMBIIIIEHHOCTH U B OBITY.



['eneTnueckas CBSA3b MEXIY PA3NIMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOr€HIPOU3BOIHBIX YIJIEBOJAOPOIOB. Peaknuun
3aMEIIEHHUs TalloTeéHa Ha THAPOKCOTPYNIYy, HUTPOrpyniy, IUaHOTPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJOr€HIPOU3BOJIHBIE BOJHOTO W  CIIMPTOBOTO
pacTBopa wi€nouyn. B3auMoaeicTBUE NHUrajlOreHaJIKaHOB C MarHUEM M LIMHKOM.
[TonsiTue 0 METAJJIOOPTaHUYECKUX COCMHECHUSX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOIHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpPraHUYECKUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpALICHUMN:
u3ydeHue (PU3HYECKUX CBOMCTB YIJIEBOJOPOJOB (PacTBOPUMOCTbH), KAUECTBEHHBIX
peaknuii yrieBOJAOPOIOB Pa3IMYHBIX KIAcCOB (0OECIBEUYMBAHHE OpPOMHON WIH
MOJIHOM BOJBI, pacTBopa IE€pMaHraHaTa Kajlus, B3aWMOJEWUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepeOpa(l)), kadecTBeHHOEe OOHapykKeHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, IOJYyYEHHE 3STHJICHA U
U3yYCHHE €ro CBOMCTB, o3HaKomuieHHe ¢ Koswtekuusamu «Hedte» u «Yromb», ¢
oOpa3iiamMu  TUTaCTMAcC, KaydyyKOB U PE3WHBI, MOJEIHPOBAHUE MOJEKYII
YTJIIEBOJOPOIOB U TAJIOT€HIIPOU3BOIHBIX YIIIEBOJOPOAOB.

Kucnopoaconepxamme opranueckue COeAUHEHH.

[TpenenbHble OonHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKysl (Ha MpuMepe
MeTaHoJda W 9TaHona). ['omomorumyeckuit psa, oOmas Gopmyna, H30Mepus,
HOMEHKJaTypa u kiaccupukauus. Dusumyeckue CBOWCTBA  MpPEEIbHBIX
OJIHOATOMHBIX CHUPTOB. BomoponHbpie CBS3M MEXIy MOJEKYJIaMH CIUPTOB.
XVAMHMUYECKME CBOMCTBA: pEaKIUU 3aMEIICHUs, JETUApPATAlNH, OKHCICHHUS,
B3aMMOJICCTBUE €  OpPraHMYECKMMHU M  HEOPraHMYECKUMHU  KUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHIL. /[eliCTBME 3TaHOJIAa U METAHOJIA
Ha opranu3M uenoBeka. CrocoObl MOJMy4YEeHUsS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[TpocTeie 3¢dupel, HOMeHKIaTypa U u3oMepusi. OcoOeHHOCTH (PU3NUECKUX U
XAMHUYECKUX CBOWCTB.

MHoroaToMHble CHHUPTHI — 3THJICHIVIMKOJIb W TIULEpUH. DPU3HUECKUE U
XUMUYECKHE CBOWMCTBA: PEAKLMU 3aMEIICHUs], B3aUMOJIEHCTBHE C OPraHUYEeCKUMU
U HEOPraHMYECKHMHU KHMCIOTaMM, KAaueCTBEHHAs pPEaKIUsi Ha MHOTOATOMHBIE
coupthl. [IpencraBineHne o MeXaHU3ME peakUuil HYKJICOPHIBHOTO 3aMEIICHHUS.
JeiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl MOJyYeHHUS U [PUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHME MOJEKYJBl, B3aMMHOE BIMSHHE TUIAPOKCOIPYIIIBI H
OeH3oabHOrO sapa. dusmueckue cBoMcTBa (PeHosa. OCOOEHHOCTH XUMHYECKHX
cBoiicTB (eHona. KauecTBeHHble peakuuu Ha (eHos. TOKCMYHOCTH (peHomna.
Crioco6s1 monmyueHust U mpuMeHeHne Gperona. GeHonpopMaibaeTHAHAS CMOIA.

KapOoHuibHbIE COETMHEHHSI — albJAETU/Ibl U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynnbl. ['oMosornyeckue psiibl albJIeruioB U KETOHOB, 00ILas



dopMyna, uzomMepuss M HOMEHKIaTypa. DU3MYECKUE CBOMCTBA allbJETHIOB U
KETOHOB. XMMUYECKHE CBOWCTBA AJIbJIETUI0B U KETOHOB: PEAKIIMU MPUCOETUHEHUS.
OxuciieHrne anpJeru/ioB, KadyeCTBEHHbIE peakuuu Ha anpieruapl. CrocoObl
NOJIyYECHUS U IPUMEHEHHE AJIBJIETUI0B U KETOHOB.

OnHOOCHOBHBIE IIpEJIEbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepust 1 HoMeHKI1aTypa. Pu3niecKue CBOCTBA
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHUCIOT. XUMUYECKHE CBOWCTBA: KUCIOTHBIE CBOWCTBA,
peakuus STepuUKAUM, PEAKUUU C YYacTHEM YIJIEBOAOPOJHOTO pajauKaia.
OcoOeHHOCTH CBOMCTB MYypaBbHHOW KHUCIOTHL. [loHSTHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3¢pupax. MHOrooOpasue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOICTB HENpEAENbHbIX M apOMaTHYECKHX KAapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THJIPOKCUKapOOHOBBIX KHUCIOT. [IpencraBurenu BICIIUX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJbMUTHHOBAs, OJEHHOBas, JUHOIEBAS,
JuHONeH08as KUCHOThl. CIOCOOBI MOTYYEHUs U TPUMEHEHNE KAPOOHOBBIX KUCIOT.

Crnoxusie 3¢upsl. ['omomormueckuii psim, oOmas Qopmyrna, u3oMepus u
HOMeHKJaTypa. Dusndyeckne M XUMUYECKHE CBOMCTBA: THIPOJU3 B KHUCION WU
IIEJIOYHOM Cpeie.

XKupsl. Crpoenue, puandyeckue 1 XUMUYECKUE CBOMCTBA XKUPOB: TUIPOJIN3 B
KHCJION U 1IesouHon cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COACPIKAIIUX OCTATKU
HEINpeAeNbHbIX KUPHBIX KUCIOT. JKUphl B pupoe.

MBIIa KaK COIM BBICIINX KapOOHOBEIX KHCIIOT, HX MOJOIIEe JeiCTBHE.

OOwas xapakTepucTka yrieBonoB. Knaccudukanus yriaeBoioB (MOHO-, 1H-
U Tmojucaxapuabl). MoHoOcaxapuabpl: TIIOK03a, (pyKTo3a, TrajgakTo3a, pudo3a,
ne3okcupudo3a. duznyueckue CBOWCTBA UM HaXOXJeHHE B mpuponae. Dotocuntes.
XHWMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIUU C YHACTUEM CIIUPTOBBIX U AJIbJICTUAHON
IpyMnI, CIMPTOBOE MU MOJIOYHOKHUCIOE OpoxeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYCHHE B JKU3HEAEITEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxapos3a, MaJbTo3a U
JakTo3a. BoccTtaHaBiaMBaroyue U HEBOCCTAHABIMBAIOLIME AUCaXapuabl. [ uaponus
nucaxapunoB. Haxoxnenue B mpupojae u npuMmeHenue. [lonucaxapuasl: kpaxman,
IJIMKOT€H U 1eiunojo3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmaja, TIJIMKOTeHa U
HeuosIo3bl.  dU3nyeckne CBOWCTBA KpaxMalla W LEJUIIOJIO3bl. XUMUYECKHE
CBOMCTBa Kpaxmajia: THJIpOJIM3, KAaYE€CTBEHHAs pPEaKuus C HOIOM. XUMHUYECKHE
CBOMCTBA IEJUTIOJIO3BI: THAPOIU3, MolydyeHrne 3GupoB nemwtonosbl. [lonartue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W HX IPEBpaALICHUMN:
PacTBOPUMOCTb PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJA C HATPUEM,
OKHMCJIEHUE 3THUJIOBOTO CIMPTA B AJbJACTH] Ha PACKAIEHHOM MEIHOW ITPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHOUPTA AUXPOMATOM Kajusi (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKIMH Ha anbJeruipl (C TUIPOKCHUAOM
muammuHcepeOpa(l) u  rugpokcupgom  menu(Il)), peakuus rauIepuHa  C



ruapokcuiom Meau(ll), xumudeckne CBOMCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIIOKO3bl ¢ Tuapokcuaom meau(ll), B3aumoneiicteue
KpaxMajia C MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajlady Mo TeMaM «CHUpThI U
denounb, «KapooHoBbie KUCTOTHL. Cl0KHBIE Y3DUPHD».

A3o0TCoaep:Kalme OPpraHnvecKne CoeTUHEHUs.

AMWHBI — OpTaHWYECKHE MPOM3BOIHBIC aMMuaka. Kimaccudukaiys aMuHOB:
amnpaTHIeCKue W apOMATHYECKHE, IIePBUYHBIC, BTOPUYHBIE W TPETHUYHBIC.
Crpoenne moJiekys, oOmas Gopmyina, “3oMepus, HOMEHKIATypa U (U3HUYECKUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(aTuuecKuX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJACHCTBUE MNEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnun anKuIaMMOHUS.

AHWIMH — TIPEACTAaBUTEIb AMUHOB apomaruyeckoro psaa. CrpoeHue
aHwiMHa. B3anMHOe BiIMsiHUE TPYNI aTOMOB B MoJjieKyJse aHuiuHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl
MOJIy4YeHUs] M TpuMeHeHue anudaruueckux amMuHoB. [losydyeHue aHWiIMHA U3
HUTPOOEH3071a.

AmuHokucIOTel. HoMeHknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH Ol
AMUHOKHUCJIOT: TJMUWH, anaHuH. @Dusnueckne CBOWCTBA aMUHOKHCIOT.
XUMHYECKME CBOMCTBAa AaMHHOKHCIOT KakK aM(pOTEpHBIX  OPraHHUYECKHX
COCIMHCHHM, peaKIus IMOJMMKOHACHCAIINN, OOpa30BaHWE TENTHIHONW CBS3H.
buonorundeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIU3 METTH/IOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OCJIKOB: TUIPOIU3, JACHATYypaius,
KaueCTBEHHBIC PEAKITNN Ha OCIIKH.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEUIECTB W HMX IPEBpaAIICHUN:
pacTBopeHHEe OETKOB B BOJIE, JCHATypalus OCIIKOB NMPHU HArpeBaHUH, IBETHBIC
peakuuu Ha O€JIKM, pelIeHWe OKCIEPUMEHTAIBHBIX 3a7ad4 [0 TeMaM
«A3oTconepkalme — OpraHnyeckue — coenuHeHus’» U «Pacno3HaBaHue
OPraHUYECKUX COCTUHEHUID.

BbicokoMoJieKyJISIpHbIE COeIMHEHMS.

OCHOBHBIC MOHSTHUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHSASI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPU3AIUS U TTOJTMKOHICHCALIUS.

[lonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJUIIPOIWIICH,
MOJIMBUHWIXJIOPU,  TOJUCTHUPOJ, MOJIMMETHIMETAKPUIAT, TMOJUKapOOHATHI,
noJivdTUICHTEpeTaar). Y Triu3aius 1 nepepadoTka riacTuka.

DI1acTOMEpHI: HaTypalbHbII Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bosnokna: HaTypanibHbIe (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KApOH U JIaBCaH).



[Tonmumepbt CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KEBJIap,
ANEKTPOTPOBOAIINE TOTUMEPHI, OMOpa3IaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIC METOJbl HW3YYCHHUS BEIIECTB W WX IPEBpaICHUM:
O3HaKOMJIEHHE ¢ 00pa3iiaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKoOB, pEIICHHE OHKCIIEPUMEHTAIbHBIX 3amad 1o TeMe «Pacmo3naBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnblie 3ana4mn.

Haxoxxnenue wmosekyasipHOi (OpMyJIbl OPraHUYECKOTO COEAUHEHUs IO0
MacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOMSIIUX B €ro COCTaB, HAaXOXJECHUE
MOJICKYJIIPHOW (HOPMYJIBI  OpPTaHWYECKOTO COCIWHEHHS TI0 Macce (00BEMYy)
MIPOYKTOB CTOpaHUs, IO KOJWYECTBY BeIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiuy W/UIU HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYEeCKOTO BEIIECTBA HA OCHOBE €ro XMMHYECKHUX CBOMCTB WIIM CIIOCOOOB
MOJIYYeHHSI, OMpENeNIeHuEe JO0JM BBIXOJAa MPOJYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBA3HU.

Peanuzaius MeXIpeaAMETHBIX CBSI3€M IPU M3YYECHUU OPraHUYECKOW XUMHH B
10 kyacce OCYUIECTBIIETCA YEpe3 HCIIOJIIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSATUH, TaKk W TIOHSATUM, MPHUHATHIX B OTACIBHBIX IpeaAMeTax
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC TTOHATHUS: SBJICHNE, HAYIHBIA (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOIIOJCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Th, MOJICTTUPOBAHHUE.

duszmka: Marepus, aroM, DOJEKTPOH, WPOTOH, HEHUTPOH, MOJEKYIa,
DHEPTreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUC
BCIECTBA, (DM3WYCCKHUE BEIWYWHBI, CIWHUIBI W3MEPCHHS, CKOPOCTh, DHEPTHs,
macca.

buosnorus: kierka, opraHusM, OJKocucTeMa, Ouocdepa, MeTaboIHU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA W TETEpOTPO(HBIA THIT THUTAaHUSA, OpOKEHUE,
dboToCHHTE3, NBIXaHWE, OCNKH, VYIJIEBOIbI, JKUPBI, HYKICHHOBBIC KHCIIOTHI,
(epMEHTBHL.

['eorpadusi: mose3Hbie UCKOMAaeMble, TOILTUBO.

TexHoyorMs: MNHIEBBIE TMPOAYKTHl, OCHOBBI PpAlMOHATBHOTO MHUTAHUS,
MOIOIITUE CPEICTBA, MATEPHUANTBI U3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KUIACC

OBIIAS N HEOPTAHNYECKASA XUMUSA
Teopernvyeckue OCHOBbI XMMHH.
Atom. CocTaB aTOMHBIX saep. XuMHUECKUi 3yemMeHT. M3oTomnbl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCIIA. JHEPreTUYECKUE YPOBHHU U



noypoBHU. ATOMHBIE opOuTanu. Knaccupukanus XuMHUUECKUX 3JIEMEHTOB (S-, P-,
d-, f-omements). PacmpeneneHue SIEKTPOHOB TIO AaTOMHBIM  OpPOUTAIISAM.
DNEeKTPOHHbIE KOHPUTYpaIlM aTOMOB AJIEMEHTOB MEPBOrO—4YETBEPTOrO MEPUOJIOB
B OCHOBHOM U BO30Y>XKIEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(UTYpalld HOHOB.
DIEeKTPOOTPULIATEIBHOCT.

[Tepuonnueckuii 3akoH u I[leproanyeckas cucreMa XUMUYECKUX SIIEMEHTOB
J.N. MenneneeBa. CBsA3b NEPUOIAYECKOr0 3aKOHA U [leproanueckoil CUCTEMBI
XUMUYECKUX  JJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
INPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuoaaM. 3HAYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XrMHUYecKass CBsA3b. BuHIbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAfi,
MeTaJmueckas. MexaHusmbl 00pa30BaHUSl KOBAJICHTHOM CBsI3U: OOMEHHBIM U
JOHOPHO-aKLENTOPHBIN. DHEPIUs U JIMHA CBs3U. [10JIApHOCTD, HANIPABJIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOW CBsA3W. KparHbeie cBsa3u. BomgoponHas CBA3b.
MeXMONEKYJIISIPHBIE B3aUMOI€UCTBUSL.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX cCOeAMHEHNAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIUHCHHIA.
[ToHsiTHE O KOOPAMHALIMOHHON XUMMH.

BemecTtBa  MOJIEKYJISIDHOTO M HEMOJIEKYJISIDHOTO  CTpPOEHHs.  THIIbI
KPUCTANINYECKUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremMax. MictuaHable pacTBopsl. [IpencraBinenue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPAXEHHS KOHIIGHTPAIlMM PACTBOPOB:
MaccoBas J0JI BEIllecTBa B pacTBOPE, MOJIIpHAas KOHLEHTpauusa. HaceleHHsle n
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KprcTamuioruaparsl.

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

Knaccudukanus XUMHYECKUX pEaKUUid B HEOPraHWUYECKOW M OpraHUYeCcKOn
XUMHUHU. 3aKOH COXPAHEHHUS MAcChl BELIECTB; 3aKOH COXPAHEHHUS W NPEBPAILECHUS
SHEPrUM MPU XUMUYECKUX peakuusx. TernoBble 3pPeKThl XUMHUUECKUX PEaKIHM.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKOHN peakinu, €€ 3aBUCHMOCTh OT Pa3jNYHbIX (haKTOPOB.
['oMoreHHsIe ¥ reTeporeHHble peakunn. Karanus u katain3aTopsl.

OOpaTumble 1 HEOOpaTUMBbIE peaklu. XuMuiyeckoe paBHoBecue. KoHncranra
XUMUYECKOro paBHOBeCUA. PDaKTOpHI, BIUAIOLIME HA IIOJOXEHHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEpPaTypa, JABJICHUE U KOHIICHTPAlMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipuniun Jle [Mlarense.



Onektponutuyueckas aucconuaiusi. CuibHbIE W clIa0ble DJIEKTPOJIMTHI.
Crenenp nucconumanuu. Cpena BOJHBIX pPacTBOPOB: KHUCJIOTHAsl, HEUTpasbHas,
nienouHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OxucnuTenb M BOCCTAaHOBUTENb. [lporecchl OKHUCIEHUS W BOCCTAHOBJIEHUS.
BaxHeiime OKHCIWTEIN W BOCCTAHOBUTETH. METOM SJIEKTPOHHOrO OaiaHca.
DIIEKTPOJIN3 paCTBOPOB U PACILJIaBOB BEILIECTB.

DKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
pasfoKeHHe MEepOKCHAa BOJOpOoAa B NPHUCYTCTBHM KaTajau3aTropa, MOJIENIH
KPUCTAIUTMUECKHUX PEIIETOK, MPOBEACHUE PEaKluii HOHHOTO 0OMEHa, ONpe/IeIICHHE
Cpedbl pacTBOPOB C MOMOINBI) HHAMKATOPOB, W3YYEHHUE BIUSHUS PATUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW pEaKIMU M TMOJOKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heoprannyeckasi xumusi.

[lonoxenne HemeTtauioB B llepuoguyeckod CUCTEME  XUMHYECKUX
anemenToB J.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUsI UX aroMoB. Dusnueckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUSI HEMETAJUIOB (HAa MPUMEpPE KUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonmydenne, guznueckre M XUMHUYECKHE CBOWCTBA: PEAKIMH C
METallaMM M  HEMETaJUlaMd, BOCCTAaHOBHUTENIbHbIE CBOMCTBA. [ 'Mapuisl
TonNMBHBIE ATIEMEHTHI.

["amorensl. Haxoxkaenue B mpupoje, crnocoObl MoiydeHwus, (puandeckue u
XUMUYECKHE CBOMCTBA. ["aioreHoBoopoabl. BaxkHelue KUCIopoACcoaepKallinue
COEIMHEHUS TaJOTeHOB. JlabopaTopHbIle M MPOMBIIIJICHHBIE CTIOCOOBI MOTyYeHUs
rajnioreHoB. [I[pruMeHeHne rajioreHoB U X COeTMHEHUIA.

Kucnopon, o3o0H. JlabopaTopHble M MPOMBILIUIEHHBIE CIIOCOOBI MOJyYEHUS
kuciopoaa. OU3nUecKkue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. HaxoxpaeHue B TpHpPOAC, CIIOCOOBI TONYYCHHS, (PUIHUCCKHEC W
xumudeckue cBorictBa. CepoBomopon, cyiabbumasl. Oxcun cepsi(IV), okcua
cepbl(VI). CepHucras u cepHas KUCIOTBI U uUX coid. OCOOEHHOCTH CBOWCTB
CepHOU KUCIIOTHL. [IpuMeHeHne cepsl U €€ COeIMHEHUN.

Azor. Haxoxxnenme B mpupoie, CHOCOObl TOMydeHUs, (PU3NYECKUE W
XUMHUYECKUE CBOMCTBA. AMMHaK, HUTpUbl. OKCUabl a3oTa. A30THUCTast U a30THAA
KUCJIOTHI U UX cosii. OCOOEHHOCTU CBOMCTB a30THOM KUCHOTHL. [IpumeHenue a3ora
U €ro COeAMHEHUN. A30THbBIE YJOOPEHHUS.

®ocop. Haxoxnenue B mpupoie, CrnocoObl MOMy4yeHUs, (PU3NYECKUE U
xumudeckue cBoictBa. Pochuasl u dochun. Oxcumbl docdopa, dochopHas
kuciaotra u e€ comu. [lpumenenme docdopa u ero coeaunenuit. docdopHbie
ynoOpeHus.



VYrinepon, HaxoXIeHHUE B NOpUpoje. AJUIOTPONHBIE MOAUPUKALUU.
dusznueckue W XUMHUYECKHE CBOWCTBA TPOCTHIX BEHIECTB, OOpPA30BAHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yronbHas kuciora u e
colid. AKTHUBUPOBAHHBIA yTOJb, agcopouus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPa30BAaHHBIX YTIEPOJOM, U €ro
COECINHEHUMN.

Kpemnmnii. Haxoxnenne B mpupojae, CrocoObl MOMy4eHHs, (PU3NUECKHe u
xumudeckue cBorctBa. Oxcuy kpemMuus(IV), kpeMHueBas KHUCIOTa, CHIJIUKATHI
[IpuMeHeHue KpeMHus U ero coeqnHeHui. CTeKI0, €ero moJiydYeHre, BUIbl CTEKIIA.

[Tonoxenne MetauioB B [lepuoandeckoil cUCTEME XUMHAYECKUX JIEMEHTOB.
OcoOeHHOCTH CTPOEHUSI DJIEKTPOHHBIX O000JOYEeK aTOMOB MeTauioB. OoOmiue
dbusnueckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CruiaBel METAIIIOB.

DNEeKTPOXUMHUYECKUN psAll  HanpsbkeHui  MetauioB.  OOmme  crnocoObl
ITOJTyYEHHUS METAJIJIOB: TUJIPOMETAILTYPIus, MUPOMETAUTYPIHsl,
anekTpoMeramutyprus. [lonsatue o koppo3unm MmeramioB. CrnocoObl 3alUTBI OT
KOPPO3UHU.

Ob6mas xapaktepucTuka MmeTamioB [A-rpynmsl [lepuonuyueckoit CUCTEMBI
XUMUYECKUX dJieMeHTOB. Harpuihi u kanumit: mnonydeHue, ¢(U3UYECKUE U
XMMHUYECKUE CBOMCTBA, IPUMEHEHNE MPOCTHIX BENIECTB U UX COCAUHECHUM.

OOmas xapakrepuctuka MmetaioB IIA-rpynmer Ilepuoguyeckoil cuctemsl
XUMUYECKUX DJIEMEHTOB. Maruuii M KaJblMii: ToJlydeHue, (U3HYEeCKue u
XUMHUYECKUE CBOWCTBA, IMPUMEHEHUE IMPOCTHIX BEIIECTB U WX COCIAUHEHUM.
JKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUSI.

ATIOMHHMI: TTONy4YeHue, (PU3nIecKre 1 XUMHUISCKAE CBOMCTBA, MPUMCHCHUE
MPOCTOrO BEIIECTBA W €ro coenuHeHuid. AmQoTepHbIE CBONCTBA OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMILJIEKCHI ATFOMUHUS.

OOmiass xapakTepucTuka MeTauioB To004HbIX mnoarpynn (b-rpymm)
[Ieproan4eckoil CUCTEMbI XUMUYECKUX SJIEMEHTOB.

OuU3NYECKNEe U XMMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHnil. OKCHUIbI U
rugpokcuasl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarthl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loiyyeHne u npuMeHeHne Xxpoma.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHua M €ro COCIUHEHUM.
Baxwneiimue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanusi, €ro OKMCIUTENIbHbIE CBOMCTBA.

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

Pu3nYECKNe U XMMHYECKHE CBOMCTBA MeU U €€ coenquHenui. [lomyyenne u
IIPUMEHEHUE MEU U €€ COSUHEHHM.



[Munk: nomydenue, (puU3MUECKHME M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOKCTBA OKCHJIA M THIPOKCHUIA [IUHKA, THIPOKCOKOMIUIEKCHI IHHKA. [I[puMmeHenne
[IIHKA U €r0 COSANHECHUH.

DKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
u3ydyeHrue oOpa3loB HEMETAJUIOB, TOpeHHE cepbl, docdopa, kene3a, MarHus B
KHCIIOPOZIE, W3Yy4YEHUE KOJUIEKUMA «MeTtaiuibl M CIUIaBbD), B3aWMOJCHUCTBUE
HIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAIJIOB C BOJOM (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEpPHUAIIOB), B3aWMOJCUCTBHUE IIMHKA U JK€Je€3a C PacTBOpPAMU KHUCIOT U
LIEJI0YEH, KaYECTBEHHBIE PEaKI[MU Ha HEOPTaHUYECKUE aHUOHBI, KATHOH BOJOPOIa
M KaTUOHBl METAJUIOB, B3aUMOJEHCTBUE THUAPOKCHUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMM KHMCIJIOT M LIEJNOYEH, PEIICHHE DKCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«T"anorens», «Cepa u e€ coequHeHUs», «A30T U (pochop U UX COECTUHEHMS,
«MeTaTbl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX TOATPYII.

XuMHSA U KU3Hb.

Ponb xumum B o0ecrieyeHnn yCTOMYMBOTO pa3BUTHs vesioBeuecTBa. [loHsaTue
O HAy4YHbIX METOJAxX IIO3HAaHWUSA M METOJNOJOTHMH HAy4YHOTO MCCIENOBaHU.
Hayunbie mpuHIUIIBI OpraHu3anuu XUMUYECKOT0 ITPOU3BOACTBA. [IpoMbliIeHHbIE
CIOCOOBI MOTYYEHHUsT BAKHEUIINX BEIIECTB (HAa MpUMEpE MPOM3BOJICTBA aMMHAKa,
CEpHOH KUCIOThI, MeTaHoua). [IpoMbllIeHHbIE CIOCOOBI MOJIYyYE€HNUsI METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHE OKPYKAIOLIEW CpeNbl M €ro IOCIEICTBUS.
Ponpb xumun B oOecrieueHu SHEPreTHIeCcKoi 6€30MacHOCTH.

Xumus U 310pOBbE 4eloBeKa. JlekapcTBeHHele cpexacrtBa. IIpasuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUN MEIULIMHBI.

XuMusl MUY OCHOBHBIC KOMIIOHEHTHI, MHUILEBBIE 100aBKU. Poib XxumMum B
o0ecreyeHny MUIIEeBON O€30MaCHOCTH.

Kocmernueckne u mnapdromepHbele cpenactBa. beitoBas xumus. [IpaBuina
0€30MacHOr0 MCMOJb30BaHUS IpernaparoB OBITOBOM XUMUU B IOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XUMHSI B CEIBCKOM X03sicTBe. OpraHndecKre 1 MUHEPATbHBIC Y I00PCHHMS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTepuasbl, KPAaCKH, CTEKIIO, KEpaMHKa.
Marepuansl ais 21eKTpOoHUKHA. HaHOTEXHOTI0TH Y.

Pacuérnbie 3agaum.

Pacuétel: mMaccel BemecTBa win 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WIK O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIUHU BEILECTB,
Mmacchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEakLUH, €ClId OJHO U3
BEIIECTB MMEET MpHUMecH, Macchl (00BEMa, KOJMYECTBA BEILECTBA) MPOAYKTa
peaKuuy, €CaM OJHO M3 BEIIECTB JAaHO B BHUJAE pACTBOPA C ONPEACIEHHOU
MAaCCOBOM JOJIE PACTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJM W MOJSPHOU



KOHIICHTpAIIMK BEIIECTBA B pPacTBOpe, JOJIM BBIXOJA IPOAYKTa PEAKIHH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmmzanmst  MeXINpeaMETHBIX  CBS3€M MpU  HM3YYCHUH  OOmeH |
HEOpraHu4eckoi XuMuM B 11 Kilacce OCYIECTBISIETCS Yepe3 MCIONb30BaHUE Kak
00X €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TOHITHH, MPUHATHIX B OTIACIHHBIX
npeaMeTax €CTeCTBEHHO-HAYUYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJU3, CHHTE3, KJacCH(HUKaIUs, MePUOIUIYHOCTb, HAOJIOICHHE,
WU3MEpPEHHE, YKCIIEPUMEHT, MOJIEITb, MOJICTTUPOBAHHE.

®dwusznka: MaTepusi, MUKPOMHUP, MAaKpPOMUD, aTOM, JICKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIIBI, PAAMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, HWJICAIbHBIA Tra3, (U3UYCCKHE
BEJIMYMHBI, €AUHHULIBI U3MEPEHUS, CKOPOCTh, SHEPI'Hsl, Macca.

buosorus: kieTka, opraHu3M, 3KOCUcTeMa, Orocdepa, MeTaboIm3M, MaKpo-
¥ MUKPO3JIEMEHTHI, OCJIKH, )KUPHI, YTIAEBOIBI, HYKJICHMHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M TIOTOK YHEPTUM B IKOCHCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIC TTOPOJIbI, MTOJIE3HBIE UCKOIAeMbIe, TOTUIMBO,
PECYpPCHL.

TexHonOTHSA: XUMHUYECKasi TTPOMBIIINICHHOCTh, METAJUTYPTHs, CTPOUTEILHBIE
MaTepHaITbl, CETbCKOX03IUCTBEHHOE MPOU3BOACTBO, MHUIIEBAs MTPOMBIITUICHHOCTD,
dbapMarieBTHUYECKAS MIPOMBIIIICHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHX
npernapaToB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUaIOB, JJICKTPOHHAs
IIPOMBITIUICHHOCTh, 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 OpOWTANM, 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 HA3BaHUS JIS 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,

W30TOIIbI, 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,
cuctematnyeckytro 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.
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KapOonunbHble COeIMHEHUS: albIeTUIbl U
3.2 keToHbl. KapOoHoBbIe KUCTOTHL. CIIOKHBIE 21 1
a¢upsl. Kupbl
33 VYrieBoib 9 1



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

Hroro no pazneny 41

Pasnen 4. A3oTconeprkaiimue opraHudeckne coeJMHeHus

4.1 AMUHBL. AMUHOKUCIIOTEL. benku 12 1 2 https://resh.edu.ru/subject/29/

Hroro no pazneny 12

Paspnen 5. BeIcOKOMOJIEKYISIPHbIE COCIUHECHUS

5.1 BricokoMonekysipHbIe COEAUHEHUS 6 1 https://resh.edu.ru/subject/29/

Hroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

11 KITACC

KoJsnyecTBo 4acos DJIeKTPOHHBbIE
HaumeHnoBaHuUe pa3/iesioB U TEM
Ne n/n Konrtpoabnusl | Ilpaktnueckn | (undgposbre)
MPOrPaMMbI Bceero
€ padoThl e paboTnl o0pasoBaTe/bHbIC
pecypcsbl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUH
Ctpoenue atroma. [lepuoanueckuii 3aKoH
1.1 u [lepuoauueckas cucreMa XUuMHUUECKUX 9
anemenToB 1. 1. MenneneeBa
12 Crpoenue BeniecTBa. MHOTOOOpasue 1 |
' BEILIECTB
1.3 XUMUYECKUE peakliuu 19 1 3
Hroro no pazneny 39
Pasnen 2. Heoprannueckasi Xumust
2.1 Hemeramisl 31 1
2.2 MerTamisl 23 1 2
Hroro no pazneny 54
Pa3zgen 3. XumMus u ;Ku3HbL
31 MeTtoabl MO3HAHUSA B XUMHUU. XUMHA U 9
' AKU3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaundyecTBO 4acoB
JlaTa
Ne Kontpoan | IlpakTuye
Tema ypoka nsyde DJIeKTPOHHBIE HHPPOBLIE
n/n Bcero HbIE CKHe
HUS o0pasoBaTejbHbIe pecypchbl

padoThbI padoThI

[IpenmMer u 3HaUYE€HUE OPTAaHHUYECKON XUMUHU,
1 MPEACTABICHUE O MHOTO00pa3uu 1 https://resh.edu.ru/subject/29/
OpPraHUYECKUX COCTUHEHUN

DJEKTPOHHOE CTPOSHUE aToMa yriiepoja
2 (ocHOBHOE U BO30YKIEHHOE COCTOSIHHS). 1
BajieHTHBIC BO3MOKHOCTH aTOMa yriepoia

XUMHUECKas CBSI3h B OpPraHu4YCCKux
COCIUHEHMAX. MexaHU3MBbl O6p830BaHI/I$I

3 KOBQJIEHTHOH CBSI3H, CIOCOOBI pa3pbiBa 1
CBA3EHN

4 Teopus cTrpoeHnss OpraHM4eCcKuX |
coenunenunit A. M. byrieposa
Bunel nzomepun: cTpykTypHas,

5 MPOCTPAHCTBEHHAS. DJIEKTPOHHBIEC P PEKTHI 1
B MOJIEKYJIaX OPraHMYECKUX COEAUHEHUM
[IpencraBnenue o ki1accupukanuu u

6 cucremarnyeckas HomeHnkiarypa (IUPAC) 1
OpPraHUYECKUX BELLECTB

7 Knaccudukanus peakiuii B opraHu4eckon 1

XHUMHHN

Cucremaruzanusa 1 0000IeHHE 3HAHUH 110
TEME



https://resh.edu.ru/subject/29/

AJKaHBI: TOMOJIOTUYECKHUH psifl, oO1as
dbopMyIna, HOMEHKIIATypa U U30MepHs,
AJICKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYJI

https://resh.edu.ru/subject/29/

10

duznyeckue 1 XMMHUYECKHE CBOMCTBA
aJIKaHOB

11

Haxosxnenue ankanoB B nmpupoje. CriocoOsbl
MOJIyY€HUs U PUMEHEHHUE alIKaHOB

12

[Muknoankansl: obmas Gopmyna,
HOMEHKJIATypa M U30Mepusi, 0COOCHHOCTH
CTPOCHUS U XUMHYECKHX CBOHCTB, CIOCOOBI
IMOJIYYCHHUA U IPUMCHCHUC

13

Pemenue pacu€THbIX 3a7a4 Ha OINPE/IEICHUE
MOJIEKYJISIPHOM (hOPMYJITBI OPraHNYECKOTO
BELIECTBA [10 MAaCCOBBIM JI0JISIM aTOMOB
3JIEMEHTOB, BXOJSIIMX B €I'0 COCTAB.
Cuctemaru3zanus 1 00001IeHNe 3HAaHUH 110
Teme

14

AJIKEHBI: TOMOJIOTHYSCKHN psiJI, o01as
¢bopmya, HOMEHKIIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CtpyKkTypHas 1 LIHC-TPaHC-U30MEPUS
AJIKEHOB

15

duznueckre 1 XMMUYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

16

CriocoObl oJTy4eHusl U IPUMEHEHUE
aJIKEHOB

17

[IpakTuueckas pad6ora Ne 1 o teme
"[lonydyeHue FTHIIEHA U U3YYEHHUE €TO



https://resh.edu.ru/subject/29/

CBOHCTB"

Pemienue pacué€THbIX 3a7a4 Ha ONpeE/IeIeHNE

18 MOJICKYJISIPHOH ()OPMYJITBI OPraHUIECKOTO
BElIeCTBa
AnkaaueHsl: CONpsKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIMPOBaHHbIE.
OCoOEHHOCTH TEKTPOHHOTO CTPOCHHS

20 XHUMHYECKHE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

71 CriocoObl 1osTy4eHHsl U IPUMEHEHUE
aJIKaINEHOB
AJKMHBI: TOMOJIOTHYECKUHN psJ, 0011ast

” ¢bopMmyna, HOMEHKIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY!JI,
¢bu3nyeckue CBOMCTBA

23 XUMHUYECKHE CBOMCTBA aJIKMHOB

24 KauecTBeHHbIE peakliy HA TPOMHYIO CBSI3b

)5 CriocoObl oJTy4yeHuUsl U IPUMEHEHUE
QJIKUHOB

26 Pemenue 3ana4: pac4€Thl 10 ypaBHEHUIO
XMMHYECKON pEeaKIuH

7 Cuctemaru3zanus 1 0o0001IeHNe 3HaHUH 110
TeMe
ApeHbl: TOMOJIOTUYECKUH psfl, 0011as
dbopmyna, HOMEHKIAaTypa. DIEKTPOHHOE U

28 IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI

OeH3011a U TOJIyoJIa, UX (PU3NYECKUE
CBOMCTBA




XHUMHUYECKHE CBOMCTBA ApCHOB: pCaKIINH

29
3aMelIeHHS
XUMHYECKUE CBOMCTBA apEHOB: PEAKLIMHU

30 MPUCOEANHEHUS, OKUCIIEHHE TOMOJIOTOB
OeHzona

31 OcoOEeHHOCTH XUMHUYECKUX CBOMCTB
CTHpOJIa
Pemenne pacuéTHBIX 337249 Ha ONPEICTICHIE

32 MOJICKYJISIPHOH ()OPMYJITBI OPraHUIECKOTO
BEIIECTBA

33 CriocoOblI ToNTyueHus U MPUMEHEHUE apeHOB

34 ['eneTnyeckas CBSI3b MEXKAY PA3IUYHBIMU
KJIacCaMH YTJIeBOJOPO/IOB
Pacuétel o ypaBHEHUSAM XUMHUYECKUX

35 peaknuii. Cucremarusamnus 1 00001eHue
3HAHUM M0 TEME

36 [Tpuponnstii ra3. [lomyTHble HETAHBIC TA3HI

37 KameHHbI#1 yroib 1 MpoayKThl €ro
nepepaboTKH
Hedth 1 criocoOsl e€ nepepaboTKy.

38 [IpumeneHue NpoayKTOB nepepaboTKu
HetH

39 ['eHeTHyeckas CBSA3b MEXITY PA3IMIHBIMA
KJIacCaMH YTJIeBOJOPO/IOB
["anoreHOnpOU3BOIHBIE YTICBOJOPO/IOB:

40 3JIEKTPOHHOE CTPOCHUE; PEAKIINHI
3aMEIICHUS rajloreHa

41 JeicTBue 1menoyei Ha

rajoreHnpou3BoHbIE. B3aumoneiictBue




AUTajJorcHaJlKaHOB ¢ MAarHucM M IMHKOM

Cucremarusanus 1 00001IeHYE 3HAHUM 110

42 pazneny "YrieBoaopoasr"

43 KonrponsHas padora o Teme
"VYrieBomopoasr"
IIpenenbHble OJHOATOMHBIE CIIUPTHI:
rOMOJIOTHUYECKU psij, obmmas ¢popmyna,

44 CTPOEHUE MOJIEKYJI, U30MEpHS, https://resh.edu.ru/subject/29/
HOMEHKJIATYpa, KIIaCCHU(PUKAIHS,
¢busnveckne CBOMCTBA

45 XUMHUYECKHEe CBOMCTBA MTPEACIIbHBIX
OJTHOATOMHBIX CIIUPTOB

46 CriocoObl 1osTy4eHHsl U IPUMEHEHUE
OJTHOATOMHBIX CIIUPTOB
[IpocTeie 3¢upsl: HOMEHKIIATypa U

47 H30MepHsi, 0COOEHHOCTU (PU3UYECKUX U
XMMHUYECKHX CBOMCTB
MHoOroaTroMHbl€ COUPTHI: STUIEHIIUKOIb U

48 IIIMLEPHH, UX (pU3NUecKre U XUMUYECKUe
CBOMCTBA

49 CriocoObl oJTy4eHusl U IPUMEHEHUE
MHOT0aTOMHBIX CIIUPTOB

50 ®deHoJI: CTPOEHUE MOJIEKYJIbl, (PU3NYECKHe
cBoiicTtBa. TokcuyHOCTH (PeHOIIA

51 Xumudeckue cBoicTBa (heHoa

5 CriocoObl 1oJTy4eHusl U IPUMEHEHUE
(denona

53 [IpakTuueckas padora Ne 2. Pemenue

OKCIICPUMCHTAJIBHBIX 3aJla4y I10 TEME



https://resh.edu.ru/subject/29/

"Crupthl ¥ eHOoNBI"

54

Cucremaruzanusa 1 0000IeHHE 3HAHUH 110
TEME

55

AJII)[[GFI/I[[LI 1 KCTOHBI: 3JICKTPOHHOC
CTpOEHHUE KapOOHWIBHOM TPYIIIIHI;
rOMOJIOTHYECKHE PAbI, 00mmas Gpopmya,
M30Mepusi U HOMEHKJIaTypa

56

Anbaeruipl ¥ KETOHBI: (PU3MUECKUE
CBOWCTBA; PEAKIIMU IPUCOCTUHEHUS

57

PeaKLII/II/I OKHCJICHHUA U KAYCCTBCHHBIC
pCaKkuuu aJIbACTHI0B U KETOHOB

58

Crioco05b1 MOJIY4YCHU: aJIbACTUI0B U KECTOHOB

59

OI[HOOCHOBHLIe MpCaACIbHBIC Kap6OHOBBIC
KHCJIOTHI, 0COOEHHOCTHU CTPOCHHUA UX
MOJICKYJI

60

W3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCTIOT, UX (hr3HUecKue CBOICTBa

61

XHUMHUYECKHE CBOMCTBA IpCaACIbHBIX
OJHOOCHOBHBIX Kap6OHOBI>IX KHCJIOT

62

OcoOeHHOCTH CBOMCTB MypaBbUHOU
KHCI0Thl. MHOrOoOpasue kapOOHOBBIX
KHCJIOT

63

OcoOEHHOCTH CBOMCTB: HETIPEIEIBbHBIX U
apOMAaTUYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBurenu BeIcIIMX
KapOOHOBBIX KUCIIOT




64

IlonsTue o IMPOU3BOJHBIX Kap6OHOBI>IX
KHCIIOT

65

CriocoObl oJTy4yeHusl U IPUMEHEHUE
KapOOHOBBIX KHCIOT

66

CrnoxHbIe 2UPHI: TOMOJIOTUICCKUH PS/I,
obmrast popmya, U30MepHs U
HOMEHKJIaTypa

67

dusznyeckre U XUMHUYECKHE CBOUCTBA
3¢upoB

68

Pemenne pacuéTHbIX 3a7a4: 10 YPaBHEHHUIO
XUMHYECKOHN peakluu, Ha OTpe/ielIeHHe
MOJIEKYJISIPHOI (pOPMYJIIBI OpraHUYECKOTrO
BElIEeCTBa

69

[Tpaktrueckas padota Ne 3. Perenue
SKCIIEPUMEHTAIFHBIX 3a/a4 M0 TeMe
"Kap6onoBsie kucnotbl. CinoxHbIe d3QUphI"

70

XKupsi: ctpoeHue, pU3NUECKUE U
XUMHUYECKHUE CBOKCTBA (TUAPOITH3)

71

OcoOEeHHOCTH CBOMCTB KUPOB, COJIEPIKAIIUX
OCTAaTKH HETIPCACIIbHBIX ) KUPHBIX KHUCJIOT.
Kups1 B npupone

72

MBpbLia KaK COJIM BBICITUX KapOOHOBBIX
KHCIJIOT, UX MOIoIIee AeicTrue. IloHsarue o
cuHTeTH4YecKux Morommx cpeactrax (CMC)

73

I'enernyeckas CBsI3b yIiI€BOIOPOAOB U
KHCJIOPOJICO/IEPKALUX OpPraHUYECKUX
BELIECTB

74

Pacuérel o ypaBHEHUSAM XUMHUYECKHUX
peakuuii




75

Cucremaruzanusa 1 0000IeHHEe 3HAHUH 110
TEME

76

OO01mmas xapaKTepUCTUKA YTICBOIOB U
KJIacCHU(HKAIUS yIIIeBOIOB (MOHO-, IU- U
MOJIMCaX apU Ibl)

77

Momnocaxapusl: pu3nUecKre CBOMCTBA U
HaxO0XXIECHNE B IIPUPOLE

78

[IpumeHneHue IoKo3bl, €€ 3HaUEHUE B
KHU3HEAESTEIbHOCTU OpraHu3Ma

79

HI/ICEIXapI/II[LIZ caxapo3a, MaJIbTO3a 1
nakTo3a. Haxoxnaenue B npupoac u
IPUMCHCHHUEC IUCAXapUuI0B

80

HOJ'II/ICEIXapI/II[LIZ CTPOCHUC MAKPOMOIJICKYI,
(bl/IBI/I‘ICCKI/Ie H XUMHNYCCKHC CBOﬁCTBa,
IIPUMCHCHHC

81

[Tonstre 00 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemenne PACUCTHBIX 3aaa4 Ha OIPCACICHUC
AOJIK BbIXOJa IMPOAYKTA pCaKluu OT
TCOPECTUYCCKHN BO3MOKHOI'O

83

Cucremarusanuvs 1 00001IeHYE 3HAHUMT 110
pazneny

84

KonrtponsHas padora o Teme
"Kucnoponacoaepkaiiue opraHu4ecKme
coelMHEeHUS "

85

AMUHBL: KJTaCCUPUKAIHS, CTPOCHUE
MOJIeKYI, 001as popMyia, H3oMepus,
HOMCHKJIaTypa U (U3HUYECKHE CBOMCTBA

https://resh.edu.ru/subject/29/

86

XHMMHUYECKHE CBOMCTBA aHH(baTquCKHX



https://resh.edu.ru/subject/29/

AdMHHOB

87

AHWIVH: CTpOEHHE aHIIINHA, 0COOCHHOCTH
XUMHUYECKHUX CBOWCTB aHUJIMHA

88

CriocoObl 1OJTy4eHUsl U IPUMEHEHUE
am(aTHIecKuX aMUHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nuzomepus, (u3nuecKrue CBOMCTBA.
OTnenpHBIE IPEICTABUTENN 0-aMHUHOKHCIIOT

90

XHUMHUYECKHE CBOMCTBA AMHWHOKHUCIJIOT, UX
OMOJIOrMYECKOE 3HaUYeHHE aMUHOKHCIIOT.
CuHte3 u TuaApoJIU3 IICIITUA0B

91

benku kak npupoiHble TOIUMEPSI;
CTPYKTYpbI O€JIKOB

92

XUMHUYECKHE CBOMCTBA OEIIKOB

93

ASOTCOI[ep)KaH_II/Ie ICTCPOLHUKIINICCKUC
COCANHCHHUA. HyKHCI/IHOBBIC KHCJIOTBI:
CoCTaB, CTPOCHHUC U OroJioruyeckas pOJib

94

[TpakTrueckas pabota Ne 4. Permenue
AKCIICPUMEHTAIIBHBIX 337124 110 TEME
"A30TcoAepKallre OpraHuuYecKue
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIIBHBIX 33724 110 TEME
"Pacno3HaBaHKe OpraHUYeCKUX
coenuHeHun"

96

KoHntposbHas paboTta 1mo teme
"A30TcoAepKallre OpraHu4eCcKue




coenuHeHus"

97

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN U
METO/BI UX CUHTE3A - IIOJIMMEpU3aLul U
ITOJIMKOHACHC AU

https://resh.edu.ru/subject/29/

98

[TnactMaccel. YTum3anus u nepepadoTka
I1acTUKa

99

DnacToMepbl: HaTypaJlbHbIM CHHTETHYECKHE
Kay4yyku. Pe3una

100

Bomnoxkna: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHHTCTHUYCCKHUC. HOJ'II/IMepBI CIICOUaJIbHOI'O
Ha3zHa4YCHUA

101

[TpakTrueckas padota Ne 6. Perenue
AKCIICPUMEHTAIIBHBIX 33724 110 TEME
"Pacrio3zHaBaHue mjiacTMacc U BOJOKOH"

102

O060061IeHre 1 cucTeMaTH3alus U3y4eHHOTO
MaTepuana no Teme "BbIcOKOMONeKyIsIpHbIE
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

102



https://resh.edu.ru/subject/29/

11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoa
Bcero bHbIE
padoThI

IIpakTnuye
CKHe
padoThI

JlaTa
usyue
HUSA

DJIeKTPOHHBbIE
muppoBbIe
oOpa3oBareJib
HbI€ pecypchl

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHI
aneMeHT. M30Toms!

CrtpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB,
KBAaHTOBBIC YMCIIa

Knaccugukaius XMuMHUUECKUX JIEMEHTOB (-,
p-, d-, f-amemenHTHI)

Pacnpenenenne 351eKTPOHOB IO ATOMHBIM
opOuTansim

DneKTpOHHbIE KOH(UTYpaIIUU AaTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM
COCTOSTHUU

DNEKTPOHHBIE KOH(UTYpAIIMU HOHOB.
DIEeKTPOOTPULIATETLHOCTh

[Tepnonuueckuii 3akoH u llepuoanyeckas
cUcTeMa XMMUYECKUX 3y1eMeHToB J[. U.
MeHnieneeBa, CBA3b C COBPEMEHHOM TEOpUE
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX U CJIOXKHBIX BEIIECTB IO TPYIIaM U
nepuoaam

Cucremaruzanuusa 1 0000IeHNe 3HAHUN 110




TEMEC

10

Buapl xumudeckoit ¢Bs3u. MexaHu3Mbl
00pa3oBaHMs KOBAJCHTHOM CBS3H.
Bonoponnas cBs3b. MexMOIIEKyIIIpHbIE
B3aNMOJICHCTBHS

11

BaneHnTHOCT U BaJIeHTHBIE BOBMOXHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPHI
MOJIEKYJI C UX TEOMETPHUECKUM CTPOCHUEM

12

HpeZ[CTaBJ'ICHI/ISI O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKIJIATypa

13

BemecTtBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO cTpoeHus. Turbl
KPUCTAJNINYECKUX PELIETOK U CBOICTBA
BEILIECTB

14

Ilonstue o AUCIICPCHBIX CUCTCMaAX.
Hpe,I[CTaBJ'IeHI/IC O KOJNIOMAHBIX pacTBOpax

15

HcrtrHHBIE paCTBOPHI: HACBIILICHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCT.
Kpucramnoruaparst

16

CriocoObI BBIpaKEeHUsI KOHIICHTPAITIH
pacTBOpOB

17

Pemrenne 3aa4 ¢ MCOab30BaHUEM ITOHATHH
"MaccoBas J10J151 paCTBOPEHHOTO BelecTna',
"MoJIsipHasi KOHLIEHTparus"

18

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CucreMmarusanys u 0000IEHUE 3HAHUN 110
TEME




20

KonTponshas padora o temam "Crpoenue
aroMma. [lepuoanueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XUMHYECKUX
aneMeHnToB JI. 1. Menpaeneesa", "Crpoenue
BemecTBa. MHOrooopasue BemniecTs"

21

Knaccudukanms XuMHUYecKuX peakiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsS MACCHI BEIIECTB; 3aKOH
COXPaHEHHUs U IIPEBPAICHUS SHEPTUU IPU
XMMHYECKHUX PEaKIHIX

22

TennoBbie 3 (GEKTH XUMUYECKUX PEAKITHA.
TepMoxumuueckue ypaBHEHUS

23

Breraucnenuns mo YPaBHCHUAM XUMHUYCCKUX
peaKuHﬁ U TCPMOXUMHNYCCKHUM YPABHCHUAM

24

CKOpOCTh XMMHUYECKOH peakIuu, eé
3aBUCHUMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
Karanus u karaim3atopsl

25

I'omorennsie u T'CTCPOIrCHHBIC PCAKIIMHU

26

[IpakTuueckas padora Ne 1 o teme "Bnusiaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON peakiuu"

27

OO6parumMbie 1 HEOOpaTUMBIEC PEAKIINH.
XUMHUYECKOE PABHOBECUE

28

[IpakTrueckas padora Ne 2 o teme "Bnusiaue
pa3TUYHBIX (DAKTOPOB Ha TOJIOKEHUE
XMMHYECKOIo paBHOBecHA"

29

9HeKTp0J’II/ITI/I‘leCKa$I Juccolnuanms. CuIibHBIC
U cJiaOble QJICKTPOJIUTEI. CreneHb




JUcCcolanu

HNonnoe npoussenenue Boabl. Cpena BOIHBIX

30 pacTBOpoB. Bomopoausiii mokazarens (pH)
pactBopa

31 I'upponus coneit. Peakiuu, npoTekarome B
pPacTBOpPAX ANEKTPOJIUTOB
[TpakTrueckas padora Ne 3 o Teme

32 "XUMHUUYECKuEe peakiluy B pacTBOpax
3JIEKTPOJIUTOB"

3 OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
Baxueiilne OKUCIUTENN U BOCCTAHOBUTEIIH

34 Merton 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB

36 Pemenue 3aga4 pa3auyHbIX TUIIOB

37 Pewrenne 3amau pa3an4HbIX TUIIOB

18 CucremaTu3zaius 1 0000IIeHHE 3HAHUN 0
teme "XuMuueckue peakiuun"

39 KonTponbHas padora no teme "Xumudeckue
peakiuu"
[Tonoxxenne Hemeramwnos B Ilepuoanyeckon

40 CHUCTEeMe XMMUYECKUX 3ieMeHToB [[. U.
MeneneeBa 1 0COOEHHOCTH CTPOEHUS UX
atomoB. du3nyeckre CBONCTBA HEMETAIIJIOB

41 AnnoTponusi HeMETauioB (Ha IpUMeEpe
KHCIIOpOJ1a, cephl, (hocdopa u yriaeposaa)

42 Bogopon: nonyuenue, puzndeckue u




XUMHYECKHE CBOMCTBA. [ 'npubl

43

["aytoreHspl: HaXOXKJICHHUE B MPUPOJIC, CIIOCOOBI
MONy4yeHus, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

44

l'anorenoBomopobl. Baxueine
KHUCJIOPOJCOACPIKAIINE COCTUHEHUS
raJoreHoB

45

JlabopaTopHble U TPOMBIIITIEHHBIE CLIOCOObI
nosyyeHus ranoreHoB. [Ipumenenue
TaJIOTeHOB M UX COSAMHEHHIA

46

[IpakTuueckas padora Ne 4. Pemenune
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"T"asorens”

47

Kucnopoa: naboparopHble ¥ IPOMBIILJIEHHBIE
CIOCOOBI OJyYeHUsl, PUINYECKUE U
xuMuueckue cpoiictBa. O30H. [Ipumenenue
KHCIIOpOJia M 030HA

48

OKcubl ¥ IEPOKCHUIBI

49

Pemenue 3amau Ppa3JINYHBbIX TUIIOB

50

Cepa: Hax0XKJICHHE B MPUPOJIC, CITOCOOBI
MOJTy4eHUsI, GU3MICCKHUE U XUMHUYECCKUE
CBOMCTBA

51

CepoBoaopon, cyiabhuasl

52

Kucnoponcoaepxaiiyie COeIMHEHUS CEPBI.
Oco0eHHOCTH CBOMCTB CEPHON KHCIIOThI

53

[TpakTnueckas padota Ne 5. Pemenue
SKCIIEpUMEHTaIbHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"




A30T: HaX0XJCHUE B IIPUPOJIE, CIOCOOBI

54 MOJTy4eHUsI, PUINICCKUE U XUMUICCKHE
CBOMCTBA. AMMUAK, HUTPUIBI

55 Kucnopozacoaepskamme coeiMHEHUS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpumeHeHue a30Ta U €ro COeMHEHHIA.
A3oTHBIE y10OpeHus
®ochop: HaxXOXKICHHE B IPUPOJIE, CLIOCOOBI

57 NoJy4yeHus1, PU3NYECKUE U XUMUYECKHE
cBoricTtBa. Dochuas u pochun

58 Oxcunst hocdopa, pochopconepxarime
KuCJIOThL. Conu hochOpHON KHCIOTHI

59 [Tpumenenne pochopa u ero coeAMHEHUIA.
dochoprbie y1oOpeHUSs
[IpakTuueckas padora Ne 6. Pemenune

60 HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe "A30T U
dochop u ux coenuaeHus"
VYrnepoa: HaxoIeHUE B IPUPOJIE,

61 aIIOTPOMHbIE MOAUbUKALINN; HU3HUECKUE U
XMMHYECKHE CBONCTBA, IPUMEHEHHE

6 Oxkcun yrnepona(ll), Of(CI/II[ yraepoaa(lV),
yroJibHas KUCIOTa U €€ CoNu

63 Pemenue 3aga4 pa3auyHbIX TUIIOB
Kpemuuii: HaxoIeHUE B IPUPOJIE, CIIOCOOBI

64 NOJy4eHUS, PU3UIECKUE U XUMUYECKHE
CBOMCTBA

65 Oxkcun kpemuusi(I1V), kpeMHueBas KUCIOTa,

CHJIMKATbI




[IpuMeHeHne KpeMHUS U €70 COCITMHEHUI.

66 CrekJ10, ero noyy4eHue, BUIbl CTEKIIa

67 Pewrenne 3amau pa3an4HbIX TUIIOB

68 CucremaTu3zaius 1 0000IIeHHE 3HAHUN 0
teme "Hemeramibr"

69 Kontponbnas padota no teme "Hemeramisr"

70 AHanu3 pe3yiabTaToB KOHTPOJIbHON pabOTHI,
KOppEeKLHs OINO0K
[Tonoxenue meramios B [lepuoguueckoit

71 CHUCTEME XMMUYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SIIEKTPOHHBIX
000J104€K aTOMOB METAJJIOB

7 O6mue ¢puznyeckre CBOMCTBa METAJLIOB.
[IpruMmeHeHre METAIIOB B OBITY M TEXHUKE

73 CmuiaBsl MetasuioB. Koppo3ust MmeTanios

74 Pewenne 3amau pa3an4HbIX TUIIOB
DIEKTPOXUMUYECKUI Psii HAIPSHKEHUA

75 MeTaisioB. O01mue crnocoObl NOTyYeHUs
METaJIOB
OO61mmas xapakTepucTika MeTauioB [A-rpymnmsl
[lepnonueckoi cuCTEMbl XUMHUYECKUX

76 3J1eMEHTOB. HaTpuii u Kanui: 1noigydeHue,
bu3nYecKre U XMMHUYECKHE CBOMCTBA,
MIPUMEHEHNE MTPOCTHIX BEIIECTB U MX
COCMHEHU I
O6mmas xapakrepucTuka MetamioB I1A-

77 rpynisl [leproanueckoit cucteMbl

XUMHUYECKUX DJIEMEHTOB. Maruuu M KaJIbILUuU:




noJrydeHue, PU3nIecKue i XUMHUICCKHE
CBOICTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U
UX COEIMHEHUH

78 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

79 AoMUHUE: TIony4yeHue, pusndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
AMpoTepHbIe CBOICTBA OKCHIA U TUIPOKCHIA

80 AITOMUHMS, TUAPOKCOKOMILIEKCHI aJTFOMUHMUS,
UX PUMEHEHHE

81 Pemenue 3ana4 pa3nnyHbIX TUIIOB
[TpakTrueckas padota Ne 7. Pemenue

82 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
"MeTasuibl TIaBHBIX noArpymnn”
OO01mas xapakTepucTUKa METalIOB TOOOUHBIX

83 noarpynin (b-rpynm) [lepuoauueckoii
CHUCTEMBbI XUMHYECKHUX JIEMEHTOB

84 ®du3nuecKue U XUMHYECKUE CBOICTBA XpoMa
U €r0 COeIMHEHUH, UX TPUMEHEHUE
Baxwueiine coelMHEHNS] MapraHia.

85 ITepmanranar kanusi, €ro OKMCIUTEIbHbIE
CBOMCTBA
duznyeckue 1 XMUMUYECKHE CBOMCTBA JKeJie3a

86 u ero coeuHeHui. [lomyuenue u npumeHeHue
CIUIaBOB XKeJie3a

27 DU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U
€€ COeIMHEHM, UX IPUMEHEHNE

28 ®u3nyuecKre 1 XMMHUYECKHE CBOMCTBA IMHKA U

€ro COGHHHCHHﬁ, HUX IIPUMCHCHHUC.




FI/II[pOKCOKOMHJIeKCI)I OUHKa

[TpakTnueckas padota Ne 8. Pemenue

89 9KCIIEPUMEHTAIIBHBIX 3a1a4 110 TEME
"MeTasibl TOOOYHBIX OArpyHI”

90 Pemenue 3aga4 pa3auyHbIX TUIIOB

01 O0600mIeHre U CUCTEeMAaTH3AIS U3YIEHHOTO
Martepuaina mno teme "Meranibr"

92 Kontponbnas padota o teme "Metamibr"

93 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKLHsI OIUO0K
Posib xuMuu B 0becnieueHuH yCTOHYNBOTO

94 pa3Butus yenoneuecTBa. [loHsTHE O HAYUYHBIX
METOJIaX UCCIIEI0OBaHUS BEILECTB
HayuHble npuHIMIBI OpraHu3aluu

95 XMMHYECKOI0 IPOU3BO/ICTBA.
[TpombInIeHHBIE CTTOCOOBI TTOTYYEHUS
BaXHEHILINX BELLIECTB

96 XHMHYECKOE 3arpsi3HEHUE OKPYKaroIen
CPEJbl U €ro MOCIEACTBUS

97 XuMHus U 310pOBbE uenoBeka. JlekapcTBeHHbIE
CpeacTBa

08 Xumus numy. Ponbs xumuu B obecriedeHun
IUILEBON O€30MaCHOCTH

99 Kocmernueckue u napdromepHbie CpeicTBa.
beiToBas xumus

100 XuMHS B CTPOUTENBCTBE. BaskHemne

CTPOUTCIIbHBIC U KOHCTPYKIHMOHHBIC




MaTepHuabl

101 XUMUS B CEIIbCKOM XO3SMCTBE. OpFaHI/I‘leCKI/IC
U MUHCPAJIbHBIC yHO6peHI/I${

102 Cucremaruzanuusa 1 0000IIeHNe 3HAHUN 110
TEME

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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