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IMNOACHUTEJIBHASA 3AIINCKA

PaGodas mporpamma mo XMMUU Ha YPOBHE CpPEIHEro 00Imero oOpa3oBaHUS
pa3paborana Ha ocHoBe denepanmpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit ®enepanun», TpeOOBaHU K pe3yjbTaTaM OCBOCHUS
benepanbHOI o0Opa3zoBaTeIbHON MPOTPaMMBI CpeaHEro ob1ero
obpazoBanusi(POIl COO), npencraBieHHbXx B DenepaibHOM TOCYAapCTBEHHOM
obpazoBarensHoM craHgapre COO, ¢ yu€rom Konmenuuu mnpenogaBaHus
y4eOHOro mpeaMeTa «XUMHUsD» B 00pa3oBaTeNIbHBIX opraHusanusx Poccuiickoi
denepaivy, peamu3yIOIIMX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOTrPaMMbI, U
OCHOBHBIX TIOnOkeHuN «Crparernn pa3BuTus BocnuTaHuss B Poccuiickon
Oepneparuun Ha niepuo 10 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHsI Ha YPOBHE YINIYOJIEHHOTO W3Y4YEHHUs 3aHUMAEeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpazoBanusi ywammuxcs 10-11 kimaccos.
W3ydyenue mipeameTa, peammzyeMoe B yCIOBUAX  Iu(EpeHIMPOBAHHOTO,
npoduiIbHOrO OOy4YeHHUs, MPHU3BAaHO OOECTIEeYUTh O0OIIEe00pPa30BATENbHYIO U
OOIIEKYJIbTYPHYIO TOJTOTOBKY BBIMTYCKHUKOB IIIKOJbI, HEOOXOJIUMYIO IS
aJlanTalyy uX K OBICTPO MEHSIOIMIUMCS YCIOBUSIM KU3HHU B COLIMYME, a TAKKe IS
MPOJIOJDKEHUS OOy4YeHUs B OpraHu3anusx npodeccrHoHambHOTO 00pa3oBaHUsA, B
KOTOPBIX XUMUSI SIBJISICTCS] OJTHON M3 NPUOPUTETHBIX JUCIUTLIUH.

B nmporpaMme 1o XWMHM Ha3HAuy€HUE TNpeAMeTa «XHUMHUS» TOJydaeT
NOAPOOHYI0O  WHTEPHIPETAlUI0 B  COOTBETCTBMM C  OCHOBOIIOJIAraloOlMMU
nonoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH LIENieH, COAEpKaHus,
pe3ynbpTaToB OOydYeHHs] W TpeOOBaHMI K YpPOBHIO TOJATOTOBKH BBIITYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHAEMBIC MPOrPAMMOM IO
XUMUHU PYHKIUU:

e HH(POPMAIIMOHHO-METOJUYECKAsl, peaau3alus KOTOpodh obecrneynuBaeT
NOJIyYEHUE NPEACTABICHUS O MENsIX, COAEpKaHWU, OOIel CTpareruu
00y4eHMs, BOCTUTAHUS U PAa3BUTHS 00YUAIOIINUXCS CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHU3alMOHHO-IUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaeT
ONPENCIICHUE: TPUHLIUIIOB CTPYKTYPUPOBAHUS W MOCIEHOBATEIbHOCTU
M3Y4YEHUs] Yy4eOHOro marepuana, KOJWYECTBEHHBIX UM KAYECTBEHHBIX €ro
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COMEPKATEILHONH OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTelIbHBIX JOCTIKEHHM OOydYarolMuXcs B
paMKax HWTOroBOW arrectaniud B (OpME €AUHOTO0 TOCYJIapCTBEHHOIO
HK3aMEHA M0 XUMHH.

[Iporpamma aiis yriyOa€HHOTO U3YUCHUS 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 XUMUA

Teopernyeckue 0CHOBBI OPraHUYECKOM XUMMH.

[IpeamMer W 3HA4YeHWE  OPraHWYECKOM XUMHUH, IPEACTaBICHUE O
MHOT000pa3HH OPraHNYEeCKUX COCTUHEHHH.

DNEeKTPOHHOE CTPOCHHME aToMa YIiepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMsI. BaJleHTHbIE BO3MOXXHOCTH aToma yriiepoaa. XUMHUYECKas CBs3b B
OpPraHMYECKUX COeAUHEHUAX. TUMbl THOpUAN3AIMY aTOMHBIX OpOUTalell yriepoa.
Mexanu3mbl  00pa3oBaHMsl KOBAJEHTHOM CBsI3W (OOMEHHBIH M JOHOPHO-
aKuenTopHbId). TUMbl TepeKkphIBaHUS AaTOMHBIX OpOHWTaNed, G- U T-CBS3M.
OpuHapHasi, ABOMHAs W TpoiHAasi cBs3b. CIOCOOBI pa3pbIBa CBS3EH B MOJICKYJIax
oprannueckux BemiecTB. [loHsiTHE 0 cBOOOJHOM panukane, Hykiaeoduiae u
anekTpodue.

Teopus cTpoeHuss opraHuyeckux coequHeHud A.M. bByrtnepoBa wu
COBPEMEHHBIE ITPEJCTABIICHHS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUN CTPOCHUS
OPTraHMYECKUX COCAMHEHUU. MONeKynspHble H CTPYKTYpHbIE  (OPMYJIBI.
CrpykrypHble (QOpMyJbl pPa3lIMYHBIX BHUJAOB: pPAa3BEPHYTas, COKpallE€HHas,
ckenmetHasd. M3omepus. Bunabl u3oMepum: CTpyKTypHas, IPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3((EKTH B MOJIEKYJIaX OPraHUYECKUX COCINUHEHUN (MHIYKTHBHBIN
Y ME30MEPHBINA 3(PPEKTHI).

[IpencraBienne o kiacCUpUKAMKU OpraHndeckux BemiecTB. [loHsTne o
¢yHKIMOHanbHOU rpynne. ['omonorus. 'omonoruueckue psaael. CucreMarnyeckas
HOoMeHKiatypa oprannuyeckux coenuHeHudl (IUPAC) u TpuBuanbHble Ha3BaHUs
OT/ACJIBHBIX ITPEACTABUTENEH.

OcoOeHHocTr M KiIaccU(PHKAIMS OpPraHWYecKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTENBHBIE PEAKLIUHA B OPTAaHUYECKOW XUMUHU.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX IPEBpPaALICHUMN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKMX BEUIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHI MO MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(mnaBieHue, OOYIIMBaHWE W TOpPEHHUE), KOHCTPYHMPOBAHUE MOJAENEH MOJEKYI
OpPraHUYECKUX BELIECTB.

YrieBoaopoasl.

Ankanpl. ['omoorrueckuii psl ankaHoB, o0mIas GopMyina, HOMEHKIATypa U
M30MEpHsL. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AIKaHOB, Sp-
ruOpuan3anms aTOMHBIX OpOuTanel yrieponaa, o-cBsi3b. DU3MUYECKUE CBOWCTBA
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
MU30MeEpHs. 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 cepeOpa(l)), kadecTBeHHOEe OOHapyXKeHUE
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)), peakuus ravIepuHa  C
ruapokcuom Meau(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bl ¢ 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 CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCAUHEHUN —
MOJINMEPHU3ALMS U MOJUKOHAEHCAHS.

[Tonmumepuble wmatepuansl. [lmacTmacchl  (MONMMATHIIEH, MOJUIIPOIIMIIEH,
NOJUBUHWIXJIOPHUA, TMOJIUCTUPOJ, TOJNUMETUIMETAKPUTIAT, MOJUKApOOHATHI,
nonudTHIeHTepedTanar). Y tunuzauus u nepepaboTKa IIacTUKA.

DJ1aCTOMEPHI: HaTypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4yKu
(OyTaaueHOBBIN, XJIOPONPEHOBBIN, N30MIPEHOBBIN) U CUITUKOHBI. Pe3unHa.

BonoxkHa: HaTypaiabHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIaBCaH).

[Tonmmepsl CIIELUATIBHOTO HA3HAYCHHUS (Tedion, KEBJIap,
ANEKTPOTPOBOAIINE TOTUMEPHI, OMOpa3IaraeMbie MOJIUMEPHI).

DOKCIEepUMEHTANbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W WX IpPEBpalICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMy NPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IJIACTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenne MONEKyIsIpHOH (OpMysBl OpPraHUYECKOrOo COCAUMHEHHS TI0
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaxO0XJECHHE
MOJIEKYJISIPHOM  (OpMyJIbI OPraHMYECKOro COEAMHEHUs 1o Macce (00BEMy)
IPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Mmacce, 00bEMY) HPOAYKTOB
peaKiMyu W/WUIUM HUCXOIHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (POPMYIIBI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHMX CBOWCTB WM CIOCOOOB
IIOJIYYEHMS], ONPENEJICHUE JOJIM BBIXOJA IPOAYKTAa PEAKUUU OT TEOPETUUECKU
BO3MOKHOT0.

MexnpeaMeTHbIE CBS3H.

Peanu3zannst MeXIpeIMETHBIX CBA3EH IIPU W3YYECHUM OPTAHUYECKON XMMHUU B
10 kyacce OCYUIECTBIISETCA YEpe3 HCIIOJIIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IOHATUM, MPHUHATBIX B OTACJIBHBIX IpPEAMETaX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO111e eCTECTBEHHO-HAYYHBIE MTOHATHUSA: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccu(ukanus, HaOIIOJECHHE, H3MEpPEHHE,
DKCIIEPUMEHT, MOJIEIb, MOJICTTUPOBAHHUE.

®dusrka: Marepus, aroM, DJJIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYyJa,
SHEPTeTUYECKHA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUC
BEIECTBA, (DU3UYECKUE BEJIMYUHBI, €JIMHULIBI W3MEPEHHUs, CKOPOCThb, SHEPrus,
Mmacca.

buonorus: knerka, opraHu3M, JKOcUCTeMa, Ouocdepa, MeTadoIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN M TeTepOoTpOHBIM TUI MHUTAHUA, OpOKEHHUE,



(doTtocuHTE3, IbIXaHUE, OEJKU, YIVIEBOAbI, >KUPbl, HYKJICHHOBBIE KHUCIIOTHI,
(epMEeHTHI.

['eorpadus: none3Hsie NCKOMAEMble, TOTLTUBO.

TexHonorus: mNHUIIEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOTO IHUTAHMUS,
MOIOIIIHUE CPEJICTBA, MATEPHAJIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIAS N HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XUMUYECKUN 351eMeHT. M3oTonsl. CtpoeHune
AJIEKTPOHHBIX 00OJIOYEK aTOMOB, KBAHTOBbIE YMCJA. DHEPreTUUYECKHE YPOBHU U
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukanus XuMHUeCKUX JIEMEHTOB (S-, P-,
d-, f-omements). PacmpeneneHue SIEKTPOHOB TIO AaTOMHBIM — OpPOUTAIISAM.
DNEeKTpOHHBIE KOH(UTYpaIlM aTOMOB 3JIEMEHTOB IEPBOr0—4ETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30Y>XIEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(UTYpalld HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[lepnognuecknit 3akoH u Ilepuoanyeckass cucremMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CBa3b NEPUOANYECKOTO 3akoHa U llepronnueckoil CHUCTEMBI
XUMHYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpPUEW CTPOECHUSA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX M CIOXKHBIX BEIIECTB IO TIpyIllaM M MepuojaMm. 3HAUYEHHUE
nepuoandeckoro 3akona /[.M1. Menneneena.

XyuMH4uecKass CBsA3b. BuHIbl XMMHYECKOW CBSI3U: KOBAJIICHTHAs, WOHHAf,
MeTaJmueckas. MexaHu3smbl 00pa30BaHUSl KOBAJICHTHOM CBsI3U: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJMHA CBS3U. [loNpHOCTD, HAITPABIEHHOCTh U
HAChIIAEMOCTh KOBAJICHTHOW CBsA3W. KpaTtHbeie cBsa3u. BoagoponHas CBA3b.
MeXMONEKYJISIPHBIE B3aUMOI€UCTBUSL.

BajleHTHOCTP M BaJCHTHBIE BO3MOYKHOCTM aTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (HA MPUMEpPE COECANHEHUN
3JIEMEHTOB BTOPOIO MEPHUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX COeAMHEHNAX. COCTAaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JHUTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHECHHIA.
[ToHsiTHE O KOOPAMHALMOHHON XUMHMH.

BemecrBa MOJIEKYJISPHOTO ¥ HEMOJIEKYJSIDHOTO  CTpOEHMs.  Twmbl
KPUCTAJNIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHbix cucremMax. MctuHHable pacTBopkl. [lpencraBienue o
KOJUIOUJIHBIX pacTtBopaxX. CnocoObl BbIpaXEHHsS KOHIIEHTpAallMM pPacTBOPOB:
MaccoBas J0JI BEIleCTBa B pacTBOpE, MOJISIpHAas KOHLEHTpauusa. HaceleHHsle n
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KprcTamuioruaparsl.



Knaccudukanuys u HOMEHKIaTypa HEOpPraHMYECKUX BellecTB. TpuBHAIbHbBIE
HAa3BaHMUs OTIEIBHBIX IPEACTABUTENIEN HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHYECKUX pEaKUUid B HEOPraHWUYECKOW M OpraHuYeCcKOn
XUMUHU. 3aKOH COXPAHEHHS] MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MpPEBpallCHUs
DHEPTUU MPU XUMHUYECKUX peakiusX. TernoBbie 3Q(PEKThl XUMUUECKUX PEaKIIU.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKON peakKInu, €€ 3aBUCHMOCTh OT Pa3jNYHbIX (DaKTOPOB.
['oMOreHHbIE ¥ TeTEPOreHHbIE peakuuu. Katanus n katanu3aTtopsl.

OOpaTumble 1 HEOOpaTUMBbIE peaklnu. XuMuiyeckoe paBHoBecue. KoHncranra
XUMHUYECKOr0 paBHOBecHUs. (DAKTOpBI, BIMAIOIMIME HA ITOJ0KEHHUE XUMHUUYECKOIO
paBHOBECHS: TEMIIEpPaTypa, JABJICHUE U KOHIICHTPAlMU BEIIECTB, YYACTBYIOIIUX B
peakumu. [Ipunmun Jle [Mlarense.

Onexrponutuyeckas aucconmanus. CuibHble W ciaabble  AIEKTPOJIUTHI
Crenenp aucconuanuu. Cpena BOJIHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpasibHa,
nienioyHas. Bomopoausiii mokaszatens (pH) pactBopa. I'maponus coneit. Peakuuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE  peakiuu.  CTeneHb  OKUCIIEHHS.
OxucauTens M BOCCTAaHOBUTENb. IIpomeccsl OKHCIEHUS W BOCCTAHOBJICHUS.
Baxneiimme oOkHUCIUTENM W BOCCTAHOBUTENM. MeETOX 3JEKTpOHHOro OanaHca.
DJIEKTPOJIN3 paCTBOPOB U PACILJIaBOB BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
pa3lIOKEHHE TEPOKCHJA BOJOPOJA B IPUCYTCTBHM KATaIM3aToOpa, MOJACIH
KPUCTAIUIMUECKUX PELIETOK, IPOBEACHUE peakliuii HOHHOIO OOMEHa, OIpeIeIeHHE
Cpelbl PacTBOPOB C IMOMOIIBIO WHIMKATOPOB, W3YYCHHUE BIIMSHHUS Pa3IUYHBIX
(akTOpOB Ha CKOpPOCTh XUMHUYECKOM pEaKIUU M TMOJOKEHUE XHMHYECKOrO
PaBHOBECHSL.

Heoprannuyeckasi Xumusl.

[lonoxxenne HemerauioB B Ilepuoguyeckod CUCTEME  XUMHUYECKUX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOCHHUs WX aToMoB. Dusnueckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUSI HEMETAJUIOB (HAa MPUMEpPE KUCIOPOJa, CEPBI,
dbocdopa u yriaepona).

Bogopon. Ilomyuenue, ¢uznueckue U XUMUYECKHE CBOMCTBA: PEAKIHUU C
METaJUIAMA W  HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ MIapubl.
TOnNMBHBIE AIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupone, cmocoObl MONydeHHUs, (PU3NIECKUE U
XUMHYECKUE CBOMCTBA. ['aloreHoBONOpOAbl. BaxkHENIINE KUCIOPOACOAEPKALLINE
COEJIMHEHUS TaJIoreHoB. JlabopaTopHble M MPOMBIIIIEHHbIE CIIOCOOBI MOJyYEHHUs
rajgoreHoB. [IpuMeHeHne rajJoreHoB U UX COEJUHEHUMN.



Kucnopon, o3oH. JlabopaTopHble M MPOMBIIUIEHHBIE CIIOCOOBI MOJyYEHUS
kuciopona. Ou3nyeckne U XUMUYECKUE CBOWCTBA M NPUMEHEHUE KHUCIOPOJa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxnaenue B mpuponae, cCHocoObl MNOIy4YeHHs, (U3MUecKue u
xumuueckue cpoictBa. CepoBomopona, cyiabduasl. Oxcua cepol(IV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI W uX comr. OCOOCHHOCTH CBOKCTB
cepHOM KHUCIIOTHL. [IpumeHenne cepsl 1 €€ COeTMHEHHU.

Azor. Haxoxxnenume B mpupoe, CHOCOObl TONydeHUs, (PU3NYECKUE W
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCHABI a30Ta. A30TUCTas U a30THas
KUCJIOTHI U UX cosii. OCOOEHHOCTU CBOMCTB a30THOM KUCHOTHL. [IpumeHenue a3ora
Y €r0 COeIMHEHH. A30THbIE YIOOpEHNS.

®ochop. Haxoxkaenme B mpupojsie, CHOCOOBI TMONMydeHUs, (DU3HYCCKUE H
xumudeckue cBoictBa. Pochuasl u dochun. Oxcumbl docdopa, dochopHas
kuciaora u e€ conu. Ilpumenenme ¢docdopa u ero coeaunenuil. docdopHbie
ynoOpeHus.

Yranepoa, HaxoXIeHHE B TpHPOAE. AJUIOTPONHBIE  MOIU(DUKAIHH.
duznyeckue W XHUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(IV), yronpHas kucimora u €€
CoJId. AKTHUBUPOBAHHBIA yToJb, aacopouus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPA30BAaHHBIX YTIEPOJOM, U €ro
COECINHEHUN.

Kpemnmnii. Haxoxxnaenne B mpupojae, CocoObl MOMy4YeHHs, (PU3NUECKHe U
xumudeckue cBorctBa. Oxcuy kpemuus(IV), kpeMHueBas KHUCIOTa, CHIJIUKATHI
[IpuMeHeHue KpeMHUs U ero coeqnHeHu. CTeKI0, €ero moJiydYeHue, BUIbl CTEKIIA.

[Tonoxenne MetauioB B [lepruoandeckoil cUCTEME XUMUAYECKUX JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS DJIEKTPOHHBIX O000JOYeK aToMOB MeTauioB. OoOmue
dbusnueckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CruiaBel METAIIIOB.

DNEeKTPOXUMHUYCCKUN psAI  HaNpsOKeHWH MeTauioB.  OOmme  crmocoObl
MOJIyYECHHS METaJJIOB: TUAPOMETATYPrus, MUPOMETAILTYPrus,
anekTpoMeramutyprus. [lonsatue o koppo3unm MmeramioB. CrnocoObl 3allUTBI OT
KOPPO3UHU.

OO6mas xapaktepucTuka MmeTamioB [A-rpynmsl [lepuonuyueckoit CUCTEMBI
XUMHUUYECKUX OJJeMeHTOB. Harpuiti u kammil: mnonydeHue, Qusnyeckue u
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHECHHUI.

O6mas xapakrepuctuka metaioB IIA-rpynmer [lepuogudeckoit cucCTeMBI
XUMUYECKUX DJIEMEHTOB. Maruuii M KaJblMi: ToJlydeHue, (U3HYEeCKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTBHIX BEIIECTB U HX COECAUHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



AnroMuHUI: NONydeHue, PU3NUecKre 1 XMMUYECKUE CBOMCTBA, IPUMEHEHHE
MPOCTOrO BEIIECTBA W €ro coenuHeHud. AmQoTepHbIE CBOHCTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, TUAPOKCOKOMITJIEKCHI AITFOMUHUS.

OOmas xapakTepucTuka MeTauioB T1o004HbIX mnoarpynn (b-rpymm)
[lepnonueckoi CUCTEMBI XUMHUYECKHUX JIEMEHTOB.

OU3NYECKNEe U XMMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHnil. OKCHUIbl U
rugpokcuansl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHUCIHUTENbHbIE CBOMCTBA. [loslyueHne u npuMeHeHne Xxpoma.

duznyeckue M XUMHUYECKHME CBOWCTBA MapraHia M €ro COEJUHEHUH.
Baxueitmue coegunenuss Mapranma(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanusi, €ro OKMCIUTENIbHbIE CBOMCTBA.

®duznyeckrue U XMMUYECKHUE CBOICTBA jKeJie3a U ero coenuHeHuil. OKcuipl,
rugapokcuanl u conu xeneza(ll) u sxenesa(lll). [lonyueHne u npuMeHEHUE Keje3a
Y €T0 CIUIABOB.

duznyeckre 1 XMMHYECKHE CBOMCTBA Meau U €€ coeauHeHuil. [lonyyenue u
IPUMEHEHUE MEAU U €€ COCTUHEHMIA.

[Muuk: monydyeHue, (U3MYECKME U XHMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUAPOKCH/IA INHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHeHune
LIMHKA U €0 COCUHEHUMN.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX IPEBpALICHUMN:
u3yueHHe oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTamibl U CIUIaBbl», B3aUMOJECHCTBUE
IIEJIOYHBIX U LIEJI0YHO3EMENbHBIX METAIJIOB C BOAON (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEpPHUATIOB), B3aWMOJACHUCTBUE LIMHKA U JK€Je€3a C PacTBOpPAMU KHUCIOT U
IeJI0YEH, KaYECTBEHHbIE PEAaKIIMU HA HEOPraHWYECKHE aHUOHbI, KATHOH BOJIOPO/a
U KATHOHbl METAJUIOB, B3aUMOJECUCTBHE THJIPOKCUIOB AIIOMUHUSA WU LHHKA C
pacTBOpaMM KHMCJIOT U LIENOYEH, PEIICHHE SKCIIEPUMEHTANBHBIX 3a/1a4 110 TEMaM
«T"anorens», «Cepa u e€ coequHeHUs», «A30T U (pochop U UX COECTUHEHHS,
«MeTamisl TJIaBHBIX MTOATPYII, «MeTauibl TOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecrieyeHnn yCTOMYMBOTO pa3BUTHs desioBeuecTBa. [lonsTue
O HAyyHbIX METOJAaX II03HAHUS W METOJOJIOTMM HAyYHOI'O MCCIIEIOBAHUS.
HayuHble npuHIMIBI OpraHU3alud XUMUYECKOTO MTPOU3BOICTBA. [IpoMBIIICHHBIE
CIOCOOBI MOTYYeHHs] BaXKHEUIITNX BEUIECTB (HA MpUMEpE MPOU3BOJICTBA aMMHUAKa,
CEpHOH KUCIOTHI, MeTaHona). [IpoMbInIeHHbIE CITOCOOBI MOYYeHUs METAJUIOB U
CIUTABOB. XMMHYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpelbl U €ro IOCIEICTBUS.
Ponpb xumun B o6ecrieueHuN SHEPreTH4ecKor Oe30MacHOCTH.

XuMHsIT M 30pOBbe 4esloBeKa. JlekapcTBeHHble cpencrtsa. [IpaBuia
MCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenaparoB. Pojas XUMUM B pa3BUTUN METULIUHBI.



XUMHMsI MUK OCHOBHBIE KOMITIOHEHTHI, THUIIEBbIE 100aBku. Ponb xumuu B
obecreueHny MUITEBOM 0€30IMacHOCTH.

Kocmernueckne u napdromepHble cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIHOJB30BaHUSl TpenaparoB OBITOBOM XWMHHM B TOBCEIHEBHOMN
KU3HU.

XuMusl B CTPOUTEILCTBE: BXKHEHIITUE CTPOUTENIbHBIE MaTepuasbl (LIEMEHT,
OCeTOH).

XuMUS B CENBCKOM X03stiicTBe. OpraHnYecKrue 1 MUHEPAJIbHbIE YA0OPECHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTe€pUalibl, KPaCKH, CTEKJIO, KEpamuKa.
Marepuaisl A1t 31€KTpOHUKHA. HaHOTEXHOIOTHH.

Pacuérnbie 3ana4mn.

Pacuérel: Maccel BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB pEAKIMH, €CIU OJHO U3
BEIIIECTB MMEET MpuMecH, Macchl (00BbEMa, KOJMYECTBA BEHIECTBA) MPOJYKTa
peaKlMu, €CIM OAHO M3 BEUIECTB JAHO B BHUJE PACTBOpA C OMNPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJM W MOJSPHOU
KOHIICHTpAIlMM BEIIECTBA B PAacTBOpE, JOJIM BBIXOJAA MPOAYKTa PEAKUHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBSI3HU.

Peamuzamuss  MEXmOpeaIMETHBIX — CBsi3ed TP HM3YyYCHHH  OOIMIeH U
HEOpPraHU4eCKOW XUMUM B 11 Kiacce OCyIIEeCTBISIETCS YE€PE3 UCIIOIb30BAHUE KaK
00IIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, MPUHSTHIX B OTIEIbHBIX
MpeaMETax €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAIW3, CUHTE3, KJIacCH(PUKAINS, TMEPUOTUIHOCTh, HAOIIOICHHE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMUDP, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAJIUOAKTUBHOCTh, MOJIEKYJIA, JHEPTrETUUYECKUN YPOBEHbB, BEIIECTBO,
Teno, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, HWJICANIbHBIA ra3, (U3UUYECKUE
BEJIMYUHBI, €IUHULIBI U3MEPEHUSI, CKOPOCTb, SJHEPTHS, MACCa.

buonorus: kierka, opraHusm, 3KocucTemMa, ornocdepa, MeTadoIM3M, MaKpoO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBObI, HYKJIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIMBO,
pecypcsl.

TexHoorus:: XUMUYECKasi MPOMBIIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIIbHBIC
MaTepualibl, CEIIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIILIEHHOCTD,
dbapMmaiieBTHYECKAS MIPOMBIIIJIEHHOCTS, MIPOM3BOJICTBO KOCMETHYECKHUX



[IpcrapaToB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHUAIIOB, JJICKTPOHHAA
INPOMBIINIJICHHOCTb, HAHOTCXHOJIOTH.



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

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBMM € CHCTEMHO-ACITEIBHOCTHBIM MOAXOAOM B CTPYKTypE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHHUSA IIpeIMETa «XHUMHUS» Ha YPOBHE CPEIHETO
obOmero oOpa30BaHUS BBIACICHBI CIACAYIOIMIME COCTABIISIONINE: OCO3HAHUE
0OyJaroOIMMHUCS POCCHUHCKONW T'pakIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CAMOOIIPEICIICHUID; HAIMYHME MOTHUBALIMU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWJIAMH U HOpPMaMU TIOBEJCHHUS, HaJW4ue
MIPaBOCO3HAHUS, IKOJIOTHIECKON KYJIBTYPBI; CHOCOOHOCTh CTaBUTH IIEIH M CTPOUTH
’KM3HCHHBIC IIJIaHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS MNpPEAMETa «XHUMUS»  OTPAXKAIOT
c(hOPMHUPOBAHHOCTh OIBITA IMO3HABATEIIPHOM M TPAKTHUUYECKON JesATEeIbHOCTU
00yJaronuXxcsi B MPOIECCe pean3aiii 00pa3oBaTEIbHON IEATeTLHOCTH.

JIndHOCTHBIE pE3yJbTaThl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OMbITA TMO3HABATEILHOM M MPAKTHUUECKON JeATEeIbHOCTU
00yJaromuxcsi B Mpolecce pean3anur 00pa3oBaTeIbHON JEATeIbHOCTH, B TOM
YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBAXXEHUS K 3aKOHY W MIPABOIOPAJIKY;

MPEACTABJICHUSI O CONUAIBHBIX HOPMAax M MpPaBWIaX MEKINYHOCTHBIX
OTHOIICHUM B KOJJICKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPH CO3JaHUHU
y49eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W IMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
XUMHUYECKUX YKCIICPUMEHTOB;

CITIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAaMEpPEHHs, JIOTUKY H
apryMEHTBI JPYTUX IIPH aHAIU3€ PA3IMYHBIX BUJIOB YUICOHOM JIEATEILHOCTH;

2) IATPMOTUYECKOI0 BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOIICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJIEIUIO
OTE€YECTBEHHON XHUMMHU,

YBOKCHHS K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU M IMPAKTHYECKOTO
MPUJIOKEHHUSI XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAYKH €CTh PpPE3yJbTaT
JUTUTEIBHBIX ~ HAOJIOJACHUN, KPOMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOUCKOB,
IIOCTOSTHHOTO TPY/1a YYEHBIX U IPAKTHUKOB;



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

MeranpenMeTHsle pe3ynbTaThl OCBOCHHS MPOTPAMMBI IO XMMHUHM Ha YPOBHE
cpeaHero o01iero 00pa3oBaHus BKIKOYALOT:

3HAYUMBbIE  JUIA (GopMUpOBaHUS  MHUPOBO33pEHUSI  OOy4aroUMXxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOILEHAYYHbIE MOHSTHS, OTpa)Karoliue
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHENU(PHUKY METOIOB IO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIUs, SIBJICHUE,
poLecc, CUCTEMA, HAYYHBIM (pakT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCe0BaHne, HAOIIOACHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYTHUE);

yHHUBEpCcajbHble yueOHbIE NENUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIE), o0ecrevynBaronme (dbopmupoBaHue (yHKIHOHATBHOM
TPaMOTHOCTH M COIIMAIEHON KOMITETEHIIUU 00yYarOXCs;
CIIOCOOHOCTH 00y4aroIUXCs HCIIONIb30BATh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpPCAJIbHBIC y4eOHBIC
JICUCTBYS B MIO3HABATEIILHOM U COLMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y49eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHHKATUBHBIMH ¥  PETYJISATHUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTeJbHBIC YHUBEPCAIbHBIC Y4eOHbIC 1eiiCTBUS

1) 6a30Bble JJOorMUYecKue AeiicTBHSI:

CaMOCTOSITENIbHO  (OpMynHpOBaTH W aKTyaJH3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JEATEIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEPUU HX
JNOCTHIKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh IPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBILIUICHUS:
BBIICIIATh XapaKTEpHbIE NMPU3HAKKA TMOHITHI M YCTaHaBIMBAaTh WX B3aWMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS ISl OOBSCHEHUS OTACIbHBIX (paKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHUS M KPUTEPUM Ui KJIacCU(PUKAUMU BEIIECTB U
XUMHAYECKUX PEAKLINN;

yCTaHABJIMBAaTh MPUYUHHO-CIECJCTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKHE paACCYXACHHsSI (MHIYKTUBHBIC, JEAYKTUBHbBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SIBIICHUSX, (DOPMYIHUPOBATH BHIBOABI M 3aKIIOUCHHS,;

IPUMEHSATH B MPOLIECCE MMO3HAHUS UCIIOJIb3yEMble B XUMHUH CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTa, XHMHuYeckas (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;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHNYCCKUC CPCACTBA HATI'TLAIHOCTH.

KoMMmyHMKAaTHBHBIE YHMBeEPCAJIbHbIE Y4eOHbIe NeiCTBUS:



3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMOI TEMBI B XO/I€ JUAJIOTA W/WIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS ITPEUIOKEHHON 3aa4H;

BBICTYIIaTh C MPE3CHTAIlUCH Pe3yJbTaTOB IO3HABATCIIBHON JEATCIILHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIILHO HJIM COBMECTHO CO CBEPCTHUKAMU TP BHITIOJIHEHUN
XUMHYECKOTO SKCIECPUMEHTA, MPAKTHYSCKOW paOOThI IO HCCICIOBAHUIO CBOKMCTB
U3y4aeMbIX BEIICCTB, peaanu3alii y4eOHOTO IMPOoeKTa, U (OPMYIHMPOBATH BBHIBOIBI
10 pe3yjbTaTaM MPOBEACHHBIX HCCIICOBAHMHA IMYTEM COTJIACOBAHMS IMO3UIUN B
xo0J1e 00CyXIeHHS 1 0OMEHAa MHCHHUSIMH.

PeI‘yJISITl/IBHbIe YHUBEPCAJIBHBIC yqeﬁﬂue IleﬁCTBl/lﬂ:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILECTBIATH CBOIO I103HABATEIIBHYIO
NEATEIIbHOCTh, Ollpefensas €€ Lenu W 3aJadd, KOHTPOJIUPOBaTb M IO MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIjIaraeMblii aJrOpUTM ACHCTBHA Tpu
BBITIOJTHEHUH YYE€OHBIX UM UCCIIEOBATENLCKUX 3a7ad, BbIOMpaTh Hamboiee
3(p(EeKTUBHBI CHOCOO MX pElIeHHs C Y4YETOM IIOJIyYE€HHs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYHIECTBIJISITh CAMOKOHTPOJIb JESITEIbHOCTH HAa OCHOBE CaMOAHAIN3a H
CaMOOIICHKH.

INPE/IMETHBIE PE3YJIBTATbBI

[IpenMeTHBIE pe3ysIbTaThl OCBOSHHUS IIPOTPAMMBbI IO XUMHUH Ha YIi1yOJIEHHOM
YpOBHE Ha YPOBHE CpEaHEro OoOIero oOpa30BaHUS BKIIOYAOT CHEIU(PUICCKUC
JUTsl y9eOHOTO TpeaMeTa « XUMUSD) HaydHbIC 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
110 OCBOCHMIO, HHTEPIIPETAIIUU U IPeoOpa30oBaHUIO 3HAHUM, BHJIBI JACATEILHOCTH
10 TOJTYYEHHIO HOBOT'O 3HAHUS M IMPUMEHCHHIO 3HAHUM B Pa3IMYHBIX YYCOHBIX
CUTYaIIUsX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ XUMHUEH. B
porpaMMe II0 XHMHUH NPEAMETHBIE PE3yJIbTaThl MPEACTABICHBI II0 TOJaM
W3y4CHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUSD
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MECT€ M 3HAYCHUU OPraHUYECKOU
XUMHUH B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00ECIEYEHUU YCTOWYUBOTO
Pa3BUTHS YEJIOBEUECTBA B PELICHUU MPOOJIEM IKOJIOTHYECKOM, SJHEPreTHUECKON U
MUIIEBOI 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHun PalMOHAIIBHOTO
MIPUPOOTIOIL30BaHNsI, B (OPMHUPOBAHWHA MHUPOBO33PEHUS M OOIIEH KyJIbTYpPHI
YyeJIoBeKa, a TAaKXKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
370POBBIO U IIPUPOIHOM Cpelie;

BIIQJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArat0IINAE MOHATUS — XUMHUYECKHM 3JIEMEHT, aTOM, AP0 U 3JIEKTPOHHAS
obonouka aroma, s-, p-, d-aTOMHBIE OpOWTANHM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSA aToMa, TrulOpuau3aius aTOMHBIX OpOWTaliel, HWOH, MOJIeKYIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00BEM, YTIECPOIHBIN CKeNeT, (yHKIIMOHATbHAS
TpyIIa, pagdkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIC, COKpaIIEHHBIC,
CKEJICTHBIC), M30MEpHUsI CTPYKTypHasi M MPOCTPAHCTBEHHas (TeoMeTpuueckas,
ONTUYECKAs), H30MEpPbl, TOMOJIOTUYECKUN psAJl, TOMOJIOTH, YIJIEBOAOPOJIBI,
KUCJIOPOJI- U a30TCOJEPKAIINE OPraHUYECKUE COEAUHEHUSI, MOHOMED, IOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAUHEHUS; TEOPUHU, 3aKOHBI
(mepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHUX
BemecTB A. M. ByTnepoBa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpPEBpalCHUS DSHEPrUM TP XUMUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUS TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUM; MPEICTABICHUS
0 MEXaHM3MaX XUMHUYECKUX peakui, TEPMOJMHAMUYECKUX W KHUHETUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUsI, O B3aUMHOM BJIMSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYJIax (MHIYKTUBHBIA U Me30MepHbI 3dekTsl, opuentantsl | u Il pona);
(baKkTOJOTUYECKUE CBEJCHHUS O CBOMCTBAX, COCTaBe, IMOJYYECHUU U 0O€30MacHOM
WCIIOJIb30BAHUN BAXKHEWUININX OPTraHUYCCKUX BEIISCTB B OBITY W TMPAKTHUECKOU
JEATCIbHOCTH  4YEJIOBEKa, OOIMMX  HAyYHbIX  MNPUHIUMNAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTE€PHBIC NMPU3HAKUA TOHSATHUH,
YCTAHABIIMBATh MX B3aUMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATUS MPHU
OIMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTraHUYECKUX COCTUHECHUN;

c(hOpMUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTABJIEHUS MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCcKuX
BEIIIECTB;

COCTaBJIATh YPAaBHEHUS! XUMHUYECKUX PEAKIUNA U PACKPBHIBATh UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLUHMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca »JTUX peakiuii, peakiuil HOHHOro OOMeHa IyTéM
COCTABJICHHUSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHU;



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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ble padoThbI e padoThbl
pecypchl
Pa3nes 1. Teoperuueckue 0CHOBBI OPraHNYeCcKOi XUMHUH
[IpeameTt oprannueckoit xumuu. Teopust
1.1 CTPOCHUS OPraHUYECKUX COeIUHEHU A. M 8 bubmorexa HOK
) P P s T https://m.eds00.ru/d69d 650
bytneposa
Uroro no pazneny 8
Pa3nea 2. Yraesogopoasl
)1 [IpenenbHbIe yraeBOIOPOABI — AJTKAHBI, 5 bubnmnorexa [JOK
) LUKJIOAJIKAHbI https://m.edso0.ru/d69d{650
’9 HenpenenbHbie yriueBogopoabl: ajaKkeHsl, 14 1 bubnuorexa [JOK
) aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bubmuoreka [JOK
2.3 A 8
POMATHHCCKHE YIICBONOPOEI (apCHED) https://m.edso0.ru/d69df650
)4 [IpupoaHbIE HCTOYHUKH YIIIEBOAOPOIOB U UX 4 bubnuorexa [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bubmuoreka [JOK
2.5 r 4 1
HIOTCHIPOMSBOIIIHE YIIICBONOPOAOS https://m.edso0.ru/d69df650
Hroro no pazneny 35
Paznen 3. Kuciopojaconepskamue opranndeckue coeJuHeHust
3.1 Cruprel. denon 11 1 bubnuorexa [JOK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edsoo0.ru/d69df650

KapOonunbHbie coeMHEHUS: abICTUIbI U

bubmuoreka [JOK
2 .K . 21
3 ketoHbl. KapOoHoBbIe KUCIOTHI. CIIOKHBIE https://m.cdsoo.rw/d69df650
s¢upsL. XKups
bu6mmoreka [IOK
33 Y TIeBOAE! ? https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTconeprxaime opranudeckue coeJMHeHust
bubmuoreka [JOK
4.1 AMUHBI. AMUHOKHUCIIOTEL benku 12 hitps://m.cdsoo.rw/d69di650
Hroro no pazneny 12
Paszgea S. BbicokoMOJIeKyIsIPHBIE COeIMHEHU S
5.1 BrIcOKOMOIEKYIAPHBIE COEAUHEHUS 6 bubnnorexa LIOK
' yp a https://m.edsoo.ru/d69d{650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102
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11 KIIACC

KosnuectBo yacos DJIeKTPOHHbIE
HaumenoBanue pa3aejioB H TeM nudpoBbie
Ne ni/m P Kontpoasnsl | IlpakTnyeckn (pp )
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThI e padoThbl
pecypcebl
Pasnen 1. TeopeTnyeckue 0OCHOBBI XUMHH
Ctpoenue atroma. Ileprognueckuil 3aK0H
1.1 u Ii)e HoanYecKas CI/II?)TeIf/[[a XUMHYECKHUX 9 bugmorexa LOK
' pHOA https://m.edsoo.ru/2dd5724
anemenToB . 1. Menaeneepa
12 Crpoenue Bemectsa. MHOroobpasue 1 | bubnmorexa [JOK
) BEILIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
HMITHECKHE peaKiiit https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi Xumust
bubnuoreka [{OK
2.1 Hemeranp: 3 ! 3 https://m.edsoo.ru/2dd57f24
bubnuorexa [JOK
2.2 M 23 1 2
CTajlIbt https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paznen 3. XumMus u :KM3Hb
31 Metoabl IO3HAHUSI B XUMUHU. XUMHUA U 9 bubnnorexa [{OK
) KU3HD https://m.edsoo.ru/2dd5724
Hroro no pazneny 9



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

10 KITACC
KosmnuecTBo yacoB
JlaTa
Ne Konrpos | IIpakrtnue DJIEKTPOHHBIE HH(POBbIE
Tema ypoka usyue
n/n Bcero bHBIE cCKHue 06pa303aTeJ11>H1,1e pecCypcChl
HUSA
padoThI padoTsbl
[Ipeamert u 3HaueHUE OpraHUYECKON
1 XUMUH, [IPEICTABICHIE 0 MHOT000pazuu 1 bubmmorexa LOK
- el N p https://m.edsoo.ru/3686e6f5
OpraHUYECKUX COCTUHEHUI
DJIEKTPOHHOE CTPOEHUE aTOMa YIJiepoaa
2 (OCHO]fHOG u 3032 KIEHHOE coZTro;Hl;)mI) 1 bubmorexa [IOK
YA ’ https://m.edsoo.ru/Oce6fd4c
BanentHble BO3MOXKHOCTH aTOMa yriiepojaa
XuMHU4YecKasi CBSA3b B OPraHUYECKHUX
3 coenuHeHUsX. Mexanu3mbl 00pa3oBaHus | bubmmoreka [JOK
KOBJICHTHOM CBSI3H, CIIOCOOBI pa3phbiBa https://m.edso0o.ru/8d39f5¢c8
cBsA3eH
4 Teopus cTpoeHust OpraHU4ECKUX 1 bubnuoreka [IOK
coenquHeHuit A. M. bytneposa https://m.edsoo.ru/9e595¢cb8
Buasl uzomepuu: cTpykTypHas,
5 IPOCTPAHCTBEHHAs. JJIEKTPOHHbIE 1 bubnuoreka [IOK
3¢ (deKTH B MOJIEKYIaX OPraHUYeCKuX https://m.edsoo.ru/b0e61661
COCIMHEHU N
[IpencraBnenue o knaccupukanuu u
6 CIiTeMaTI/IHGCKaﬂ HOMGHK(J};aT a (IUPAC) 1 bubamorexa LOK
P https://m.edsoo.ru/c212dd21
OpraHMYECKUX BEILECTB
7 Kiaccudukanus peakiuii B OpraHu4ecKoi | bubnmnorexka [JOK
XUMHUHU https://m.edsoo.ru/ba5706aa



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa

Cucremarusanys u 0000IEHUE 3HAHUHN 110

bubnuorexa [JOK

ankeHoB. [ [paBuno MapkoBHUKOBA

8
TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHH psJl, 001as
9 dbopMyIia, HOMEHKIIATypa ¥ H30MepHs, bubnmnorexka [JOK
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOCHUE MOJIEKYT
10 dusnuecKkre 1 XUMUYECKUE CBOMCTBA bubnuoreka [JOK
AJIKAHOB https://m.edsoo.ru/3137711¢
HaxoxneHue ankaHoB B IPUPOJIE.
11 CnocoObI OTy4YeHUS U 1T II)/II\};I)CHCHI/IG bubmorexa [IOK
i P https://m.edsoo.ru/259b0aSh
AJIKaHOB
Huknoankansl: obmas Gopmyna,
12 HOMEHKJIaTypa U U30Mepusi, 0COOCHHOCTH bubnmoreka [JOK
CTPOCHUS U XUMHUYECKUX CBOMCTB, https://m.edso0o.ru/156730d2
CIOCOOBI IIOJYYEHUS U IPUMEHEHHE
Penrenune pacu€THbIX 3a71a4 Ha
orpezieNieHue MOJIEKYIAPHOM (HOPMYIIbI
13 OpPraHUYECKOI'0 BEIIECTBA 110 MACCOBBIM bubmmoreka [JOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJSIINX B https://m.edsoo.ru/bf84d8eb
ero coctaB. Cucremaruzauus u
00001IeHNE 3HAHMI 110 TeME
AJIKEHBI: TOMOJIOTHYECKHH psijl, oO1as
OpMyJia, HOMEHKJIATypa, 3JIEKTPOHHOE U
dopaty P P bubnuoreka [JOK
14 MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
https://m.edsoo.ru/273b0ale
CtpyKTypHas ¥ [UC-TPAHC-U30MEPHUS
AJIKEHOB
15 ®u3nuecKrue 1 XMMHYECKUE CBOICTBA bubmmoreka [JOK

https://m.edsoo.ru/21069ccd



https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd

CriocoObI mosTydeHus 1 IpUMEHEHNE

bubnuorexa [JOK

16
AJIKCHOB https://m.edso0o0.ru/665dc058
[IpakTuueckas padora Ne 1 o teme
17 "TosyueHue 3THIIEHA U U3YYEHUE €ro bubmmorexa LOK
. yi v https://m.edsoo.ru/0941eed8
CBOMCTB"
Penrenune pacu€THbIX 3a1a4 Ha
18 oTpeIeJICHUE MOJICKYJIIPHON (OPMYITBI bubmorexa [IOK
e yp PMY https://m.edsoo.ru/e9ea9921
OPraHUYeCcKOro BEIIECTBa
AJIKaueHbl: CONPsHKEHHBIE,
19 W30JIUPOBAHHEIE, K JINPOBAaHHEIE buGmmorexa LOK
p » KYMYTHP ) https://m.edso00.ru/04298c0a
OCcoOEHHOCTH DJIEKTPOHHOTO CTPOCHUS
20 XUMHUYECKUE CBOMCTBA CONPSHKEHHBIX bubnmoreka [JOK
JIICHOB https://m.edsoo.ru/e561253d
21 Crioco0sblI MOTy9eHUS ¥ IPUMEHEHUE bubnmnoreka [JOK
AJKaguCHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTHYECKHHA PsijI, oO1as
2 ¢dopmya, HOMEHKIATypa, IIEKTPOHHOE U bubnuoreka [IOK
[IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI, https://m.edsoo.ru/68bbcc4c
¢du3nveckre CBONCTBA
23 XUMHYECKHE CBOMCTBA AJIKHHOB buGmnorexa LIOK
https://m.edsoo.ru/23493a93
24 KauecTBeHHbIC peakiinu Ha TPOHHYIO bubnmnorexka [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
)5 Crioco0blI MOTy9eHUS ¥ IPUMEHEHUE bubnmnorexka [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
2% Pemenue 3agau: pacu€rsl 0 ypaBHEHUIO bubmmoreka [JOK
XUMHYECKON peaKiuu https://m.edsoo.ru/5db8e526
27 Cucremaruzanus 1 0000IIeHNe 3HAHUH 110



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
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TEMEC

ApeHBI: TOMOJIOTHYECKUN PsJI, 00IIIast
dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U

28 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT bubamorexa LHOK
pocIp p Y https://m.edsoo.ru/a92a7094
OCH30J1a ¥ TOJTyoJIa, NX (PU3HUYECKUE
CBOMCTBA
79 XUMHYECKUE CBOMCTBA apEHOB: PEAKIIUU bubnmnorexka [JOK
3aMCIICHUS https://m.edsoo.ru/a44alae4
XYMUYECKUE CBOWCTBA aPEHOB: PEAKIIUU
30 MPUCOEANHEHUS, OKUCIIEHNE TOMOJIOTOB bubmmorexa LOK
P A ’ https://m.edsoo.ru/a44alae4
OeH3071a
31 OCOo0eHHOCTH XUMHUYECKHUX CBOMCTB bubmmoteka [IOK
cTupoIia https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 HA
32 orpesiesIeHUe MOJICKYJIIPHOU (hOPMYITBI bubmorexa [TOK
p YIAp pMy https://m.edsoo.ru/53461a2c
OpPTraHUYECKOTO BEIIECTBA
13 Crioco0sblI MOTy9eHUs ¥ IPUMEHEHUE bubnmnoreka [JOK
apeHoB https://m.edsoo0.ru/6f717d09
14 ['enetuueckas CBA3b MEXKIY Pa3IMUHBIMU
KJIacCaMH YTJIEBOJOPOIOB
PacuéTpl Mo ypaBHEHUAM XUMHUYECKHUX
35 peaknuii. CuctemaTusamnus 1 00001meHne
3HAHUM MO TeMe
16 [Ipupoanstii ras. [lomytHsie HeDTAHBIE
rassl
37 KaMenHbIi1 yroyibs 1 IpoayKThl €10 bubnmnorexka [JOK
nepepadboTKu https://m.eds00.ru/69b3398b
38 Hed b 1 ciocoOb! €€ mepepaboTKH. bubnmoreka [JOK



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b

[IpumeHeHue npoyKTOB MepepadoTKU
HePTH

https://m.edsoo.ru/2119de78

I'enermueckas cBA3b MCKAY pa3iIndHbIMU

39
KJIaCCaMHU YTJIEBOJOPOIOB
["aioreHONnpPON3BOIHBIE YTIIEBOAOPOIOB:
40 3JIEKT OHH(l;)e CT OeHI/Ie'yreaKI_II/II/I ’ bubmorexa [IOK
P P P https://m.edso0.ru/82b4d759
3aMEIICHUS TaJIoTeHa
JleiicTBue 1IeIoYeH Ha
41 rajoreHnpou3BoJiHbie. B3anmoaeiictere
JUTAIOTCHAIIKAHOB C MarHUEM M [IUHKOM
4 CucremaTu3anus ¥ 0000IIeHNE 3HAHUH 110 bubnuoreka [JOK
pazneny "Yriesogopoas” https://m.edsoo.ru/20e8922
43 KonTponbhast padota no teme bubnuoreka [IOK
"VYrieBomoposr" https://m.eds00.ru/95¢9¢298
[IpenenbHbIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHN psi, o01as dhopMmya,
44 CTPOCHHUE MOJICK JII) HU30MeE I/Iil(b o bubmorexa HOK
p Y pHs, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa, KIaCCHU(PUKAIIHS,
¢du3nveckre CBONCTBA
45 XUMHYECKUE CBOMCTBA MPEACIIbHBIX bubnmnorexka [JOK
OTHOAQTOMHBIX CIIMPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObl nostyyeHust 1 IpUMEHEHNe bu6mmoteka [IOK
OJTHOATOMHBIX CITUPTOB https://m.eds00.ru/484100000000000
[IpocTeie 3hupbl: HOMEHKIATypa U
47 I/I?i)Me ust ((1))0(1:66HHOCTI/I @mzzecxnx u bubmorexa [IOK
pHL, . https://m.edsoo.ru/c2c788b2
XUMUYECKHX CBOHCTB
43 MHOroaTroMHbIE CIIUPTHI: TUICHTIUKOIb 1 bubnmnorexka [JOK

TJIMLOECPHH, UX (1)I/I3I/I‘~I€CKI/I€ U XUMHYCCKHEC

https://m.edsoo.ru/ee4d84aa
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https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

CBOMCTBA

CriocoOsbl MOJIy4YCHHA U IPUMCHCHUC

bubnuoreka [JOK

49
MHOT'OATOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
50 @DeHOJI: CTPOCHHUE MOJIEKYJIbI, (PU3NYECKUE bubmmoreka [JOK
cBoiicTBa. TOKCHYHOCTH (heHOoIa https://m.edsoo.ru/2ce726f8
bubnnorexa [JOK
51 X i
MMUUCCKHE CBOHCTBA (eHONa https://m.edsoo.ru/037ca5f9
CrniocoOblI 1oy4eHus U IpUMEHEHUE bubmmoreka [JOK
52
deHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2. Pemienue
53 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmmorexa [OK
p A https://m.edsoo.ru/fd0ced09
"Crupthl 1 peHoIBI"
54 CucremaTu3anus 1 0000IIeHNE 3HAHUH 110 bubnuorexa [JOK
TEME https://m.edsoo.ru/1810cb9b
Anbaeruipl ¥ KeTOHBI: 3JIEKTPOHHOE
55 CTpOoeHHE KapOOHWILHOM IPYIIIBL; bubnmnorexka [JOK
TOMOJIOTHYECKHUE psifbl, oomas popmyia, https://m.edsoo.ru/b139beaa
M30MEpHUs U HOMEHKJIaTypa
56 AnbAETUIB U KETOHBI: (PU3NYCCKUE bubnmnorexka [JOK
CBOMCTBA; pEAaKI[UU IPUCOCTUHEHHUS https://m.edsoo.ru/c887425¢
57 Peakuuu okucieHus U KaueCTBEHHBIE bubmmoreka [JOK
pPEaKINU allbJAETUI0OB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoOBblI MOTy4eHUS aTbICTHIO0B U bubnmnorexka [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE TIPEICNIbHBIE KAPOOHOBBIE
P P bubnuoreka [JOK
59 KHCJIOTBI, 0OCOOCHHOCTH CTPOCHUS MX

MOJIEKYJI

https://m.edsoo.ru/fecObl13
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N3omepust 1 HOMEHKIaTypa KapOOHOBBIX

bubnuorexa [JOK

60
KHCJIOT, MX (PU3WUECKUEe CBOMCTBA https://m.eds00.ru/700cc87b
61 XUMHYECKUE CBOMCTBA MPEACIbHBIX bubnmnorexka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOWCTB MypaBbUHOM
62 KUCTI0ThL. MHOroOOpasue kapOOHOBBIX bubmmorexa LOK
’ P P https://m.edsoo.ru/bb31be71
KHUCIIOT
Oco0eHHOCTH CBOICTB: HETIPEAETbHBIX 1
apoMaTHUYECKHX KapOOHOBBIX,
63 TUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX bubmmorexa LOK
P » THAD P https://m.edsoo.ru/83a08773
kucinort. [IpencraBurenu BICIINX
KapOOHOBBIX KHUCIIOT
64 [TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/0d162d9d
65 CriocoObl nostyyeHust 1 IpUMEHEHNe bu6mmoteka [IOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/7c065¢9d
CrnoxHbIe 3(DUPBI: TOMOJIOTHYECKUHN PsijI,
66 obmrast gpo 1\(/11) Jfa u30Mepus 1 ’ bubmmorexa [TOK
HI pMyIa, p https://m.edsoo.ru/adfffe6d
HOMEHKJIAaTypa
67 dusnuecKkrue 1 XUMUYECKUE CBOMCTBA bubnuorexa [JOK
3¢upos https://m.edsoo.ru/ad6b94b2
Pemenue pacuérHbIx 3a1a4: 10
68 YPaBHEHUIO XUMUYECKOU peakIuu, Ha
orpezesieHue MOJIEKYIApHOM (HOPMYIIbI
OpraHMYECKOIo BEIIECTBA
[Ipaktuueckas pabora Ne 3. Pemenue
bubnnorexa [JOK
69 9KCIIEPUMEHTANIBHBIX 33724 110 TeMe

"Kap6onoBsie kucnotbl. CrioxxHbie 3puphr”

https://m.edsoo.ru/4866711b
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XKupsr: crpoenne, pu3NIECKUe U

bubnuorexa [JOK

70
XMMHYECKHE CBOICTBA (TUAPOIIN3) https://m.edsoo.ru/al19¢5b98
Oco0eHHOCTH CBOICTB KHUPOB,
71 coepIKaIINX OCTaTKHA HEMPEIeIbHBIX bubmorexa HOK
Aepratt peAt https://m.eds00.ru/b0331922
JKUPHBIX KUCIIOT. JKUpBI B IpUpOIe
MpL1a Kak COJTM BBICIIUX KapOOHOBBIX
7 KHUCIIOT, UX Moromiee AchicTBue. ITonsaTue o bubnuoreka [JOK
CUHTETUYECKUX MOIOIIUX CPEACTBAX https://m.edsoo.ru/3¢566565
(CMO)
I'enetnueckas CBs3b yrieBOIOPOJIOB U
73 KHCJIOPOJICO/IepIKa IZ)I; 0 FaHI/Ir‘)IeCKI/IX bubmorexa HOK
poACOAEpIal P https://m.eds00.ru/56790c96
BEILIECTB
74 Pacuérel o ypaBHEHUAM XUMHUYECKHUX
peakui
75 Cucremaru3zanys 1 00001IeHHE 3HAHUH 110 bu6mmoteka [IOK
Teme https://m.edsoo.ru/f8eaf2eb
OO6m1as xapakTepUCTUKA YTJIE€BOIOB U
76 Knaccmbnﬁa Hﬂp JICBO 21)11; (MOHO-, TU- 1 bubmorexa [JOK
Ay A s https://m.edsoo.ru/7a9693al
HoJIMcaxapuabl)
77 Monocaxapuapl: pU3MUECKUE CBOICTBA U bubnuoreka [IOK
HaXO0XJIEHUE B IPUPOJIE https://m.edsoo.ru/b4bdda2d
73 [Ipumenenue riroKo3sbl, €€ 3Ha4YECHNUE B bubmmoreka [JOK
JKU3HEAEATEILHOCTH OpraHu3Ma https://m.edsoo.ru/5e¢61122d
MCaxapu/Jibl: caxapo3a, MaJibTo3a U
79 faKToe.ap Haxox eII{)I/Ie B IPUPOJE U bubmorexa [IOK
' A pHpoA https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHHUE TUCaXapUJIOB
20 [Tonucaxapuibl: CTpOEHUE MAKPOMOJIEKYJI, bubnmnorexka [JOK

¢du3nUecKre 1 XUMUYECKHE CBOWCTBA,

https://m.edsoo.ru/72a04508
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IIPUMEHEHNE

81 [TonsiTne 00 MCKYCCTBEHHBIX BOJIOKHAX bubmorexa HOK
Y https://m.eds00.ru/6216e¢766
Pemenne pacueTHsIX 3a1a4 Ha
82 ompeeIICHUE JOJIM BBIXO/1a MTPOAYKTa bubmorexa HOK
e A Aia IPOIYK https://m.edsoo.ru/7fde47ef
pPeaKIu OT TEOPETUUECKH BO3MOXKHOTO
23 Cucremaru3zanys 1 00001IeHHe 3HAHUH 110 bu6mmoreka [IOK
pasaemny https://m.edsoo.ru/08d4364c
KontponbHas paboTa o Teme
84 "Kucmopoaconepxaliue opranniyeckKue buGnnorexa LIOK
P " P P https://m.edso0o.ru/42c6678¢
COCTMHCHUS
AMMHBI: KTacCH(pUKAIIHS, CTPOCHUE
85 MOJIEKYJI, o0mas hopmyiia, u3oMepus buGmorera HOK
i pMyTIa, P ’ https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U (pU3NYECKUE CBOWCTBA
XVMHYECKUE CBOWCTBA ATM(PATHUSCKUX bubnmnoreka [JOK
86
aMHUHOB https://m.edsoo.ru/1bc5cf80
27 AHWIVH: CTpOEHHE aHWJINHA, 0COOCHHOCTH bubnuoreka [IOK
XUMHUYECKUX CBOMCTB aHUJIMHA https://m.eds00.ru/39¢d2 11
28 Crioco0blI MOTy9eHUS ¥ IPUMEHEHUE bubnmnorexka [JOK
anmu(aTHIeCKUX aMHHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIATypa U
29 n3oMepus, GU3NIECKHUEe CBOMCTBA. bubnmnorexka [JOK
OtnenbHbIC MPEICTABUTENH O https://m.edsoo.ru/d1773e80
AMHHOKHCIIOT
XHUMHYECKUE CBOMCTBA aMUHOKHCIIOT, X
bubnnoreka [JOK
90 OMOJIOTMYECKOE 3HAYCHHE aMHUHOKHUCIIOT.
https://m.edsoo.ru/77df705a
CUHTE3 ¥ THAPOJIA3 TIENTUIOB
91 benku xkak npupoHbIE TOJIUMEPHI; bubnmnoreka [JOK



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
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CTPYKTYpbI O€JIKOB

https://m.eds00.ru/429¢9899

bubnuoreka [JOK

92 XVMHUYECKUE CBOMCTBA OCIIKOB
https://m.eds00.1u/6237306d
A3oTcoaepKalre reTepouKInIecKre
93 coe I/IHGHEI?I H KJIGI/IH(I))BBIG KHUCIIOTBL: bubmmorexa [TOK
g Y ' https://m.edsoo.ru/521d1431
COCTaB, CTPOCHHUE U OMOJIOTHIECKAs POJIb
[Ipaktuueckas pabora Ne 4. Pemenue
94 AKCIIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bubnmnorexka [JOK
"A30TCoaepKale OpraHuYECKUe https://m.edsoo.ru/8e3¢02d1
coeMHeHUs"
[IpakTuueckas padora Ne 5. Pemienue
95 AKCIIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bubnmnoreka [JOK
"Pacrio3HaBaHuE€ OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coeqrHeHun"
KonTponbHas pabota no teme
96 "A30TCcoIepKallue OpraHunuecKkue Bubmorexa IIOK
p" P https://m.edsoo.ru/ce561bc7
COCTMHEHUS
OcHOBHBIE OHATUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COETUHEHUN U bubnmnorexka [JOK
METO/Ibl UX CUHTE3a —IIOJIUMEPU3alUs U https://m.edsoo.ru/7aa63ebd
MOJIMKOHICHCALIHS
08 [Mnactmaccel. YTunuzanus u nepepadoTka bubnmoreka [JOK
TUIACTUKA https://m.edso0o.ru/82242¢0f
99 DnacToMepsl: HaTypaJIbHbBIN bu6mmotreka [IOK
CHHTETUYECKUE KayuyyKu. Pe3una https://m.edsoo.ru/246103ec
BonokHa: HatypalibHbIE, UCKYCCTBEHHBIE,
bubnuorexa [JOK
100 cuHTernyeckue. [lonumepsl criennanbHOro

Ha3HA4YCHUA

https://m.eds00.ru/5963a601
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[IpakTuueckas padora Ne 6. Peienue

101 SKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 Bubmuorexa IIOK
" P A " https://m.edsoo.ru/3aebd77a
PacnosnaBanue miacTMacc ¥ BOJIOKOH
O00011IeHNE U CUCTEMATHU3ALIIS
102 W3y4EHHOI0 MaTepuala o TeMe 1 Bubmrorexa [JOK
" v P " https://m.edsoo.ru/6a22ble8
BricokoMonekysipHbIe COeTUHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KIIACC

KosnuectBo yacos DJIeKTPOHHbIE
JlaTa
Ne Kontpoas | Ilpakruue uuppossie
Tema ypoka usyue
n/n Bcero HbIE CKHe oOpa3oBaTe/ibHbIE
HUSA
padoTbI padoThI pecypchl

) AtoM. CocTaB aTOMHBIX siep. XUMUYECKUI | bubnmoreka [JOK
aneMeHT. M30Torbl https://m.edsoo.ru/59¢c112ee

) CrtpoeHne 3IeKTPOHHBIX 000JI0YEK aTOMOB, | bubnuoteka [IOK
KBaHTOBBIE YHUCIIA https://m.edsoo.ru/b4d9fffa

3 Kiaccupukanus XuMHYeCKHUX 3JIEMEHTOB (-, ) bubnmnoreka [JOK
p-, d-, f-anemenTsI) https://m.eds00.ru/61294af9

4 Pacnpenenenue 351€KTpOHOB IO AaTOMHBIM | bu6mmoteka [IOK
opOuTaIIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PUTYpAIIUU aTOMOB

5 BHeMeII-:I)TOB B OCHOEI){OI\?I’II)/I BO30Y)XIEHHOM 1 buGnnorexa LIOK

Y https://m.edsoo.ru/8149¢846

COCTOSIHUH

6 DNEKTPOHHBIC KOH(UTYpAIIMHA HOHOB. ) bubnmnorexka [JOK
DIIEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[Iepnoanueckuii 3axoH u [lepnoanueckas

7 cUcTeMa XUMMHYECKuX aiaeMeHToB /1. W. | bubnuorexa [JOK
MenieneeBa, CBA3b C COBPEMEHHOU TEOPUEN https://m.edso00.1ru/16957¢01
CTPOCHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB

2 XUMHUYCCKHX JJIEMEHTOB U 00pa3yeMbIX HMH | bubnmnoreka [JOK
MPOCTBIX U CJIIOKHBIX BEIIECTB MO TPYIIaM U https://m.edso0o.ru/f8468927
nepuoiam

9 CucremaTtu3zais ¥ 0000IICHIE 3HAHUN 110 1 bubnmoreka [JOK



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
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TEMEC

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

Buapl xuMudeckoit cBsi3u. MexaHH3Mbl
00pa3oBaHusi KOBAJIEHTHOM CBSI3H.

bubmuorexa [JOK

10
Bonoponnas cBsa3b. MexMOIIEKyIIIpHbIE https://m.edsoo.ru/5a8072af
B3aUMOJICVCTBHUS
BaneHnTHOCTh U BaJIeHTHBIE BO3MOKHOCTH

11 aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYpbI bubmorexa [OK

) P PYXLyP https://m.edso0.1u/3d2¢a093

MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

12 [IpencraBieHust 0 KOMIUIEKCHBIX bubnmoreka [JOK
COEMHEHUAX: COCTAaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemecTBa MOJIEKYIIPHOTO U

13 HEMOJIEKYJIIPHOTO CTPOEHHUs. THUIIbI bubnmoreka [JOK
KPUCTAJUNIMYECKUX PEIIECTOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB

14 [TonsiTue 0 AMCTIEPCHBIX CUCTEMAX. bubnmoreka [JOK
IIpencraBneHne 0 KOMIOUIHBIX PacTBOPaAX https://m.edsoo.ru/da2¢c70e4
Hctunnble pacTBOPHI: HACKIIICHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTD bubmorexa [JOK

i Y p . https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 Cnoco0ObI BEIpaXKEHUST KOHIIEHTpAIUU bubnmnorexka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3aga4d ¢ KCIOJIb30BAaHUEM MOHSITUI

17 "MaccoBas 10JIs1 pacTBOPEHHOIO BelecTBa" buGnnorexa LIOK
| P P . ’ https://m.edsoo.ru/785e0ab4

MOJISIpHAs KOHIICHTpALUS

18 Knaccudukanus u HoMeHKIIaTypa bubnmoreka [JOK
HEOPTraHWYECKHUX BEIIECTB https://m.edsoo.ru/bfMe108d

19 CucremaTtuzanus ¥ 0000IICHNE 3HAHHUH 110 bubnuorexa [JOK

TEMEC

https://m.edsoo.ru/8d2c6a3a
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KonTponbhas padota no temam "Crpoenue
aroMma. [lepuoanueckuii 3aKOH U

bubnnorexa [JOK
20 [leproauueckas cucreMa XUMHYECKUX
. https://m.edsoo.ru/70a60aa4
sneMmeHnToB JI. 1. Menpneneesa", "Crpoenue
BelecTBa. MHOrooopasue BemniecTn"
Kiaccudukanus XuMHYECKUX pEeakIuii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
21 3aKOH COXpPaHEHNS MACChl BEIIECTB, 3aKOH buGnnorexa LIOK
P ’ https://m.edso0.ru/6335cdd2
COXPAaHEHHUs U IIPEBPAICHUS SHEPTUU NIPU
XMMHUYECKHUX PEaKIMIX
2 TennoBbie 3 (HEKTh XUMUYECKUX PEAKIIHA. bubnuoteka [IOK
TepMoxuMuueckue ypaBHEHUS https://m.edsoo.ru/d1db86da
3 Boruncnenus o ypaBHEHUSM XUMHUYECKUX bubnuoreka [IOK
peaKui U TEPMOXUMUYECKAM YPABHEHUAM https://m.edsoo.ru/87b13954
CkopocTh XMMHUYECKOH peakliny, eé
24 3aBUCHMOCTD OT PA3IMYHBIX (PAKTOPOB.
Karanms u xaranuzaropsl
25 I'oMoOreHHbIE U reTeporeHHbIEe PEAKIUU
[IpakTuueckas padora Ne 1 mo teme "Bnusaue
26 a3JIMYHBIX (DAKTOPOB HA CKOPOCTh bubmmorexa HOK
p . p " p https://m.edsoo.ru/1facaldl
XMMHUUYECKON peaKkLUU
7 OOpaTuMbie 1 HEOOPATUMEBIC PEAKIIHH. bubnmnorexka [JOK
XHWMHYECKOE PABHOBECHE https://m.eds00.ru/309529b
[IpakTuueckas padora Ne 2 o teme "Bnusaue
28 a3JIMYHBIX (DAKTOPOB Ha TOJOKECHUE bubamorera LHOK
P P " https://m.edsoo.ru/3bf34el7
XUMHUYECKOI'0 PaBHOBECHUS
29 Onexrponurnueckas qucconuanus. CunbHbIe bu6mmoteka [IOK

U cJiaOble QJICKTPOJIUTLI. CreneHb

https://m.edsoo.ru/5f766bdf
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JUucconranuu

Honnoe npousseacHue Boapl. Cpena BOIHBIX

bubnuorexa [JOK

30 .B i H
pactBopos. Bozopoeiii noxasaress (pH) https://m.edso0.ru/3966ca89
pactBopa
31 I'maponus coneit. Peakiuu, npoTtekaromiye B bubnmoreka [JOK
pacTBOpax 3JIEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTuueckas padora Ne 3 mo Teme
32 "XUMHUYECKUEe peakiiuy B pacTBOpax bubmorexa [IOK
P H P P https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
13 OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU. bubnmnorexka [JOK
Bakneie OKUCIUTEIN U BOCCTAHOBUTEIU https://m.eds00.1ru/56226060
34 Merton 37eKTpOHHOTO (3JIEKTOHHO-MOHHOTO) bubnmnoreka [JOK
OanaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB bubmmorexa [JOK
P p P p - https://m.eds00.ru/93tb97d2
36 Pemenue 3aga4 pa3audHbBIX THIIOB bubmorexa HOK
A&t p https://m.edsoo.ru/5a859d16
37 Pemenue 3aa4 pa3anyHbIX TUIIOB bubmorexa [IOK
A& P https://m.edsoo.ru/5afa265d
13 Cucremartu3zanus 1 00001IeHHE 3HAHUH 110 bu6mmoreka [IOK
teme "XuMuueckre peakiuun" https://m.edsoo.ru/c161eb85
39 KonTponbHas padota no teme "Xumuueckue bubnuoreka [IOK
peakuu” https://m.edsoo.ru/a8a0a930
[Tonoxxenne Hemerauios B Ilepunoanyueckon
40 CUCTEME XMMHYECKUX aeMeHToB /1. W. bubnuorexa [JOK
MeHnieneeBa 1 0COOEHHOCTH CTPOSHUS HX https://m.edsoo.ru/8ca2dcad
atomoB. du3nyecKkrue CBONCTBA HEMETAIIJIOB
41 AnoTponus HEMETAIOB (Ha IpUMEpe bubnuorexa [JOK
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KHCIIOpOJIa, cephl, (hocdopa u yriaeposaa)

https://m.edsoo.ru/ef92¢91¢

BO,I[OpOI[Z INoJIy4CHHEC, Q)HSH‘IGCKI/IG n

bubnnorexa [JOK

42
XMMHYECKHE CBOMCTBA. ['upuabl https://m.edsoo.ru/0aa8f613
["aoreHsl: HAXOXKJICHUE B MPUPOJIC, CITOCOOBI
43 MOJTYYCHUS, PU3HMUCCKUE U XUMHUYECCKUE bugmmorexa LIOK
f’q ’ https://m.edsoo.ru/4e223795
CBOMCTBaA
l'anorenoBonopoabl. Baxxkneiue
44 KHCJIOPOACOIeP KAINE COSTUHEHUS buGmnorexa LOK
poAcoACp Al & https://m.edso00.ru/6b3255e6
raJoreHoB
JlaGopaTopHbie U MPOMBIIIEHHBIE CIIOCOOBI
45 [IOJIyYEHHUS rayioreHos. IIpumenenne buGnnorexa LIOK
yi P . https://m.edsoo.ru/6971aca4
TaJIOreHOB U UX COSTUHEHUH
[IpakTuueckas padora Ne 4. Pemenune
46 SKCIEPUMEHTAIBHBIX 3a4a4 110 TEME bubnnorexa LIOK
" p " A https://m.edsoo.ru/8b26fecd
T"ayorensl
Kucnopon: nabopaTopHbie 1 IPOMBIILICHHBIE
47 CIIOCOOBI TIONy4YeHUSI, PUINICCKUE H bubnmnoreka [JOK
xummuueckue cBoiictBa. O30H. [Ilpumenenune https://m.edsoo.ru/c8abc36a
KHCIJIOPOJIa M 030HA
bubnuoreka [JOK
48 OKcHIBI U IEPOKCHUIBI
a p a https://m.edsoo.ru/5¢8816a0
49 Pemenue 3amau pa3IUUHBIX THIIOB buGmnorexa LOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJIEHHE B IPUPOJIE, CIIOCOOBI
50 HOJI;) eHUs @mu%cmfe II/)I XUMHYECKHE buGmnorexa LOK
zlq ’ https://m.edsoo.ru/46afael6
CBOMCTBaA
Bubmnoreka [IOK
51 CepoBoaopon, CyiabhuIbl nonmotexa L

https://m.edso0.ru/7¢875999
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Kucnoponconep:xaiiue coeJUHEHHS CEPBI.

bubnuorexa [JOK

52
Oco6eHHOCTH CBOWMCTB CEPHOM KUCIIOTHI https://m.edsoo.ru/8cfa2548
[IpakTuueckas padbora Ne 5. Perenue
53 JKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme "Cepa u bubmmorexa LHOK
. p " p https://m.edsoo.ru/0afb05e4
e€ COeIMHECHUS
A30T: HaX0XKJIeHUE B IPUPOJIE, CIIOCOOBI
54 HOJTy4YeHUs Q)Hanecmfe II/)I XUMHYECKHE bubmmorexa LOK
f’q ’ https://m.edsoo.ru/badd2255
CBOICTBa. AMMUAK, HUTPH/IBI
55 Kucnopoaconepxaniue coefuHEHHS a30Ta. bubnuoreka [JOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. bubnuoteka [IOK
A3oTHBIE y10OpeHus https://m.edsoo0.ru/129£5059
dochop: HAXOKACHHUE B IPUPOJIC, CIIOCOOBI
57 I10JI ’ GI:})II/UI dusnueckue I/IPXEMI/FIGCKI/IG bubamorexa LHOK
Elq ’ https://m.edsoo.ru/9a6b43ec
cBoiictBa. Pochuast u pochun
58 Oxcunst hocdopa, pochopcoaepxarme bubnmnorexka [JOK
kucioThl. Comu pocHopHON KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue dhocdopa u ero coeAMHEHUN. bubmmoreka [JOK
®dochopubie ynoOpeHus https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue
" bubnmoreka [JOK
60 SKCHEPUMEHTAIIbHBIX 3aa4 110 TeMe "A30T U
https://m.edsoo.ru/8175ac3f
docdop u ux coequHeHus"
VYriepoa: HaxokIeHUE B IPUPOJIE,
61 annof OIHbIE MOAN(UKa En'p(bmnqecxne u bubmmorexa HOK
p ;H T, https://m.edsoo.ru/1eb1919¢
XMMHUYECKHE CBOICTBA, IPUMEHEHHE
6 Oxkcup yraepona(Il), okcun yraepona(IV), bubnmnorexka [JOK
YTOJIbHASI KUCIIOTA U €€ COJU https://m.edsoo.ru/dbas8adf
63 Pemenue 3aga4 pa3amyHbIX TUIIOB bubnmoreka [JOK
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https://m.eds00.ru/6029b609

Kpemnuit: HaxoxaeHue B IpUPOJE, CIIOCOOBI

bubnuorexa [JOK

64 MOJTy4deHHUS, (PU3NIECKIEC U XUMUICCKIE
Elq ¢ https://m.edsoo.ru/143558ab
CBOIiCTBa
65 Oxkcua kpemaus(IV), kpeMHHeBast KUCIIOTA, bubnmnorexka [JOK
CUJINKAThI https://m.edsoo.ru/3170e7b1
. bubmuorexa [JOK
[IpumMeHeHnne KpeMHUS ¥ €r0 COCTUHECHHUIA.
66 CTeK0, €ero NoJyuyeHue, BUIbI CTEKIA hitps://m.edsoo.1w/39 3edacl
’ ya » BHII https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3IuyHEBIX TUIIOB bubmmorexa LOK
A&t p https://m.edso0.ru/b6241801
68 CucremaTu3anus 1 0000IIeHNE 3HAHUH 110 bubnuorexa [JOK
teme "Hemerannsr" https://m.edsoo.ru/6e864db5
bubmuorexa [JOK
69 Konurponbsnas padbora no teme "Hemeramasr"
p P https://m.edsoo.ru/d0484c¢76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON padoThI, bubnuoreka [IOK
KOppEeKLHUs OINO0K https://m.edsoo.ru/2b7¢9510
[Tonoxenue metauioB B [lepuoauueckoit
71 CHCTEME XMMHYECKHUX 3JIEMEHTOB. bu6nmmoreka [IOK
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX https://m.edso00.ru/9839c16¢
000JI04YEK aTOMOB METAJIJIOB
7 OO6mue Gpu3nIecKre CBOMCTBA METAILIOB. bubnnoreka [JOK
[IpumeHeHre MeTaJIOB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
bubnuorexa [JOK
73 CrutaBel MeTaioB. Koppo3us MmeTamios
pp https://m.edsoo.ru/42b872¢3
74 Pemenue 3a1au pa3nuyHbBIX TUIIOB bubmmorexa LOK
AaTp https://m.edsoo.ru/e3de37b6
75 DIEKTPOXUMUYECKUI Psii HAPSHKEHUM bubnmnoreka [JOK
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MeTauioB. O0Iue criocoOb! MOTydeHUs
METaJlIOB

https://m.edsoo.ru/94eb377a

OO61as xapakTepucTuka MeTauioB [A-rpynmnsl
[leproauueckoii CUCTEMbI XUMUYECKUX
31eMeHTOB. HaTpuii u Kanuii: noigydeHue,

bubnuorexa [JOK

76 .
¢u3nUecKkre u XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/e12¢26b3
MIPUMEHEHNE TPOCTHIX BEIIECTB U MX
COCIMHEHUN
O6mas xapaktepuctruka MetayioB [1A-
rpynsl lleproanyeckoi cuctemsl
77 XUMHUYECKHUX DJIEMEHTOB. Maruuii u KaJjibIuii: bubnuorexa [JOK
nosyuyeHue, GU3ndeckue 1 XMMHUIECKHe https://m.edsoo.ru/7c3e49c0
CBOMCTBA, IPUMEHEHHUE ITPOCTHIX BEIIECTB U
UX COCIUHEHUN
78 JKEcTKkoCTh BOABI U CIOCOOBI €€ YCTPaHEHU Bubmorexa ITOK
yerp https://m.edsoo.ru/c74bfae9
79 AoMuHU#: onydeHue, pusndeckue u bubnmoreka [JOK
XHMHYECKHUE CBOMCTBA, MPUMEHECHUE https://m.eds00.1u/0e79b266
AMpoTepHbIe CBOICTBA OKCHIA U THUIPOKCHIA
80 AITIOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUHUS bubmmorexa LOK
» THAP ’ https://m.edsoo.ru/5d12d318
UX PUMEHEHHE
81 Pemenue 3ana4 pa3nnyHbIX TUIIOB
[IpakTuueckas pabora Ne 7. Pemenue
bubnuorexa [JOK
82 SKCHEPUMEHTAJIbHBIX 33/1a4 110 TEME
" " https://m.edsoo.ru/27a4af43
Mertanibl I1aBHBIX TOATPYIII
OO01mas xapakTepucTUKa METaNIOB TOOOUHBIX
. bubnmoreka [JOK
83 noarpynn (b-rpynm) [lepuoanaeckoit

CHUCTCMbI XUMHNYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/610d7431
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PuU3nYECKUE U XMMUYECKUE CBOMCTBA XpoMa U

bubnuorexa [JOK

84
€ro COCIMHEHUN, UX IPUMEHEHUE https://m.edso00.ru/9911bef3
Baxwueiime coeMHEHNS] MapraHia.
85 Ilepmanranar Kajiusi, €ro OKMUCIUTEIbHbIC bubmorexa HOK
pu ’ https://m.eds00.ru/039d69¢c8
CBOMCTBa
®dusnyueckre ¥ XUMMHYECKHE CBOMCTRA JKelle3a
86 U ero coenudenui. IlomydyeHre U npuMeHEHHUE buGnnorexa LIOK
) Y P https://m.edsoo.ru/1b78741
CILJIaBOB jKeJie3a
27 ®u3nuecKue 1 XUMHUYECKHE CBOMCTBA MEIU U bubnmoreka [JOK
€€ COeIMHEHUH, X MPUMEHECHHUE https://m.edsoo0.ru/2bc0f954
dusnvecKkre 1 XUMHUYECKUE CBOMCTBA IIUHKA U
88 €ro COCIMHEHNN, NX IPUMEHEHUE buGnnorexa LIOK
’ P ' https://m.edsoo.ru/blf2beal
['uapOKCOKOMITIEKCHI IIMHKA
[IpakTuueckas padora Ne 8. Pemenune
bubnuorexa [JOK
89 SKCIEPUMEHTAIIBHBIX 33]1a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MerTaisl T0OOYHBIX TOATPYIIT
90 Pemenue 3amay pa3iindHbBIX THIIOB buGnnorexa LIOK
p https://m.edsoo.ru/a8b83d83
01 O06o0011eHHe ¥ cucTeMaTU3alusl H3y4E€HHOTO Bbu6mmoreka [IOK
Marepuaiia no reme "Metamuib" https://m.edsoo.ru/e91{e975
bubnnoreka [JOK
92 KontponbHas padota mo teme "MeTayibr"
P P https://m.edsoo.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIbHOMN padoThI, bubnuoreka [IOK
93
KOPPEKIIHUs OIIHO0K https://m.edsoo.ru/9ebff2fd
Posib xumuu B obecnieueHn# yCTOHYNBOTO
94 a3BUTHA YeltoBeuecTBa. [loHsITHE O HAYYHBIX bubmorexa HOK
p ' e https://m.eds00.1u/080fe 110
METO/IaX UCCIICIOBAHMS BEIIECTB
95 HayuHble npuHIMIIBI OpraHU3aluu bubnmoreka [JOK
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XUMHYCCKOI'0 IMMpOrU3BOACTBA.
HpOMI)IIIIJIeHHI)IC CITOCOOBI IMOJIYYCHUA
BaKHEHIIINX BCIICCTB

https://m.edsoo.ru/2e45a44f

96 XUMHYECKOE 3arpsA3HEHUE OKPYKAOIIEH | bubnmnorexka [JOK
Cpeabl ¥ €ro NOCIEACTBUSL https://m.edsoo.ru/9f11bf51
97 XUMUs U 300pOBbE YelloBeKa. JIeKkapCTBEHHbIE 1 bubnmoreka [JOK
cpelicTBa https://m.edsoo.ru/a6552721
08 Xumus muny. Ponb xuMuu B o0ecrieueHuu | bubnnorexa [JOK
[IUILIEBOM 0€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u maproMepHbIe CpeACTBa. | bubnmnorexka [JOK
beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMHS B CTPOUTENBCTBE. BaskHene
100 CTPOUTETBHBIC U KOHCT MOHHBIC 1 bubmmorexa [JOK
p pyKI https://m.edso00.ru/61e69003
MaTepHuabl
101 XuMHS B CEILCKOM X03siiicTBe. Oprannueckue 1 bubnmnorexka [JOK
¥ MUHEpaJIbHBIE yI0OpEeHUs https://m.edsoo.ru/fd39587d
102 CucremaTu3zaius 1 0000IIeHHE 3HAHUN IO | bubnmoreka [JOK
TeMe https://m.edsoo.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3SOBAHUSI

Kon
nposepse
MOro
TpeOOBaH
usl

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTaTAM OCBOEHHUSI
OCHOBHO¥ 00pa30BaTe/ILHOI MPOrPaMMBbI CPeTHET0 00IIEro 00pa3oBaHus

Brnanenue cucteMoil XMMHAYECKUX 3HAHUM, KOTOPask BKIIFOYAECT:

1.1

OCHOBOIIOJIATalOIMe TMOHATUS (XUMHUYECKHIM JJIEMEHT, aToM, H30TOIbl,
9JIEKTpOHHast 000J0YKa aroma, §-, p-, d-3JEKTPOHHbIE OPOMTAIM aTOMOB,
OCHOBHOE M BO30YX/IEHHOE COCTOSIHUE aToMa, UOH, MOJIEKYJIa, BAJIGHTHOCTb,
AJIEKTPOOTPHULIATENIBHOCTh, CTEIIEHb OKUCIIEHUS, XUMHUYECKas CBA3b (G- U T-
CBs3b,  KpaTHble  CBSI3M), TIuOpUAM3alMs  aTOMHBIX  opOuTaieH,
KpUCTa/NIMUECKasi pemérka, MOJib, MOJIIpHAs Macca, MOJIAPHBIH OO0BEM,
MOJISIpHAsi KOHLIEHTpALUsl, pacTBOpPbl (MCTUHHBIE, IUCIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTUAPATHI,  YIJICPOIHBIA  CKeleT, (yHKIHMOHAIbHAs TpyIIa,
panukan, W30Mepbl, CTPYKTypHas ¢opmyna, wuzomepusi (CTpyKTypHas,
reomeTpuyeckas (IUc-, TPAHCU30MEpPHUs), TOMOJIOIMYECKHI psia, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPOJA- U a30TCOJACpKAIUE COCAUHEHUS, OHMOIOIHYECKH
aKTUBHBIC BemlecTBa (YIJIEBOABI, JKHUPBI, OCNKH), MOHOMEp, IOJIHMED,
CTPYKTYpPHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEAMUHEHMS, KPEKMHT,
pU(pOPMHUHT, THUIIBI XUMHUYECKHX peakuui (okuCAUTENBHO-
BOCCTaHOBUTEJIbHBIE, 3K30- U HHJIOTEPMHUUYECKHE, PEaKIMU HOHHOrOo 0OMeHa,
rOMO- W TETEepPOreHHBIC, OOpaTUMbIle W HEOOpaTUMEIE), PacTBOP,
AJIEKTPOJIUTHI, HEINEKTPOJIUTHI, 3JIEKTPOIUTHUECKAs TUCCOLMALINSA, CTENEHb
JUCCOLIMALMY, OKUCIHUTENb, BOCCTAaHOBUTENb, AJIEKTPOJIM3, CKOPOCTb

XUMHUYECKON PeaKluu, XUMUIECKOE PABHOBECHE)

1.2

TEOPUM U 3aKOHBI (TEOpUs XUMHUECKOTO CTPOEHHUS OPraHMYECKUX BEIECTB
AM. bytneposa, Teopust JEKTPOIUTUYECKON JMCCOLMALIUHY,
[lepuonuueckuit 3akon J[.JM. MenneneeBa, 3aKOH COXpaHEHUS MAacchl),
3aKOHOMCPHOCTH, CUMBOJIMYECKHH  SI3BIK XUMHH, MHUPOBO33PCHYCCKUC
3HaHUS, JIeXKallde B OCHOBE IOHMMAHUS MPUYUHHOCTH M CHCTEMHOCTH
XUMHUYECKHUX SIBJICHUH, COBPEMEHHBIE MPEICTABICHHUS O CTPOCHUU BEILECTBA

Ha aTOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSX

1.3

MNpEaACTaBJICHHUA O MCXaHU3MaX XHUMHYCCKUX peaKHHﬁ, TCPMOANHAMHWYCCKUX




N KHHCTHYCCKUX 3aKOHOMCPHOCTAX HUX TIIPOTCKAHUA, O XHMHUUYCCKOM

PAaBHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

(aKTOJIOTHYECKUE CBEICHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH W
0€301acHOM HCITOJIb30BAaHUH BAXKHEHIITMX HEOPTraHUYECKHUX U OPraHUYECKHX

BCIICCTB B 6I>ITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCIOBCKaA

1.5

O6H_II/IG HAay4YHbIC TPUHOUIIBI XHUMHUYCCKOI'O IIPpOU3BOJACTBA (Ha IMpuUMEPEC

MIPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJIa, TIepepadOTKU HEPTH)

CdopMUpoBaHHOCTH YMEHUI BHISBIISTH:

2.1

XApPAKTCPHBIC TIPHU3HAKKU U B3aUMOCBA3b H3YUCHHBIX HOHHTHﬁ, IMPUMCHATDb
COOTBCTCTBYIOIINEC  IIOHATHA IIPpU  OIMCAHUHU  CTPOCHHUA U CBOMCTB

HCOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBSI3b XUMHYECKUX 3HAHUM C ITOHATUAMH U MMpEACTABICHUAMU APYTUX
npeaMETOB JIA 0oJiee OCO3HAHHOTO MOHHUMAHMS U OOBICHEHHMS CYIITHOCTHU

MaTCpraAJIBHOIO CAUHCTBA MHpa

CdopMUpOBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1

HanMMCHOBaHU A XHMHUYCCKUX COGI[I/IHGHI/Iﬁ MCKAYHApOOAHOI'O Coro3a
TGOpeTquCKOﬁ n HpHKHaHHOfI XUMHU U TPHUBUAJIBHLIC HAa3BaHUA BCIICCTB,
OTHOCAIIHUXCA K H3YUYCHHBIM KJIACCaM OpPraHUYCCKUX W HCOPraHUYCCKUX

COETMHEHNN

3.2

XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHHMs (OpPMYyJl HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX U

CKEJICTHBIX) (DOPMYJI OPTaHUIECKHX BEIICCTB

CdopMupoBaHHOCTH YMEHHSI KJIACCU(DUIIUPOBATH:

4.1

HCOPIraHNYCCKUEC BCIICCTBA, CAMOCTOATCIILHO BBI6I/IpaTB OCHOBAHUA U KPUTCPUU

JUIA Knaccn(bm(aunn N3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpraHu4YCCKHC BCIICCTBA, CaMOCTOATCIILHO BBI6I/IpaTI> OCHOBAHUA W KPHUTCPHUU

JUIA Knaccn(bm(aunn N3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3lMYHBIM MpU3HAKaM (YHCIYy M COCTaBy pEardpyrolux BEIIECTB,
TETUIOBOMY 3P QEKTy peakiuy, W3MCHECHHIO CTETICHEH OKWCIICHHS JJIEMEHTOB,

00paTUMOCTH PEAKIINY, YIACTUIO KaTaIN3aTopa)

ChopMUpOBaHHOCTE YMEHHUS XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YKJIEHHOM COCTOSIHMHM) U MOHOB XHMHYECKUX
aneMeHToB 1 — 4 nepuonoB [lepuoauueckoii cucremsl [[.1. MenaeneeBa u ux
BaJICHTHBIE BO3MOXHOCTH, WCIIOJB3YSl TMOHATUS S-, p-, d-3JEKTPOHHBIC

opOuTaNu, SHEPreTUYECKUE YPOBHU

CdopmMupoBaHHOCTE yMEHHS OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS




CBOMCTB XMMHYECKHUX 3JIEMEHTOB M OOpa3yeMbIX HMMHU COEAMHEHHUH I10

IIEPUOJIaM U IPyIIIaM

CdopMupoBaHHOCTH YMEHUS COCTABIIATH YPABHEHUS XUMHUCCKUX PEAKITUH U

! PacKpbIBaTh UX CYIIHOCTb:
71 OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIMH TOCPEICTBOM COCTaBJICHUS
' 3JICKTPOHHOTO OajlaHca ATUX PeaKIui
YpaBHEHUS PEAKIUN Pa3IMYHBIX TUIIOB; MOJHBIC U COKPAIIEHHBIC YPaBHEHUS
7.2 peaxkiuii MOHHOTO OOMEHa, YUUTHIBAs YCJIOBHUSA, MPU KOTOPBIX 3TH PEaKIUU
UAYT 10 KOHIIA
73 peaknMii THAPONM3a, pPEaKIWi KOMIUIEKCOOOpa3oBaHUs (HA TIpPUMEpE
. TUAPOKCOKOMIUICKCOB ITUHKA U A TFOMHUHHS )
8 CdopMupoBaHHOCTH YMEHHUSI TOATBEPKAATh:
Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBUCUMOCTH  PEaKIIMOHHOU
CIOCOOHOCTH OPTaHWYECKUX COSAMHEHUN OT KPAaTHOCTH M THIIA KOBAJICHTHOU
8.1 CB3U (O- M T-CBSI3U), B3aMMHOTO BJIUSHUS aTOMOB W TPYIIIl aTOMOB B
MOJIEKYJIaX, a TaKKe OT 0COOCHHOCTEH peann3aluy pa3IuIHbIX MEXaHH3MOB
MPOTEKAHUS PEAKIIUMA
8.2 XapakTEepHbIE  XMMHUYECKHE CBOMCTBA  BEIIECTB  COOTBETCTBYIOIIUMHU
' JKCIIEPUMEHTAMH U 3alUCAMU YPaBHEHUN XUMUYECKUX PEaKIuit
CdopMupoBaHHOCTE YMEHHS XapaKTEepPH30BaTh COCTaB W BaKHEUIIHE
CBOICTBa BENIECTB, MPUHAMJIEKAIIUX K ONpeneIEHHBIM KllaccaM U Tpylnam
9 COCMMHCHUN  (IIPOCTBIE  BEINECTBA, OKCHUIbI, THJIPOKCHUIBI,  COJIH;
YIIICBOIOPOABI, MPOCTHIE IPUPHI, CHUPTHI, (DEHONBI, ANBJCTHIBI, KETOHBI,
KapOOHOBBIC KHCIIOTBI, CIIOKHBIE J(UPBI, KHUPHI, YIJIEBOJbI, AMHHBI,
AMUHOKHCIIOTBI, OSITKH)
CdopMUpOBaHHOCTE yMEHHSI IPOBOJUTH PAcCUEThl IO XUMHUYCCKUM
10 dopMynaM U ypaBHEHHSAM XHUMHYECKHX pEaKIUil C HCIOIb30BAaHHEM
(U3NIECKUX BETMYUNH:
Macchl (00BbEMa, KOJIMYECTBa BEUIECTBA) MPOJIYKTa PEaKlUU, €cld OJIHO W3
10.1 HCXOJHBIX BELIECTB JJaHO B BUJE PAacTBOpa C ONpPeACIEHHON MacCOBOM J10Jei
PacTBOPEHHOTO BEIIECTBA MITH TAHO B U30BITKE (MMEET IIPUMECH)
10.2 MacCOBOH WM 00OBEMHOM J10J1H, BBIX0/1a TIPOJIYKTa PEAKIIMHI
10.3 TETUIOBOTO P eKTa peakuii
10.4 00BEMHBIX OTHOILIEHUH ra30B
10.5 M0 HaXOXKICHUIO XUMUYICCKOW (DOPMYITBI BEIIeCTBA
11 Bnagenue cucrteMol 3HaHMH O METOJAX HAYYHOIO TMO3HAHUS SBJICHUN




MMpupoAbl, UCIIOJB3YCMbBIX B CCTCCTBCHHBIX HAYKAaX U YMCHHUC IIPUMCHATH 3TU
SHAHUA ITPU SKCIICPUMCHTAJIbHOM HMCCJICIOBAHUN BCIICCTB U JIA 00BSICHEHHS
XUMHNYCCKUX HBHGHHﬁ, HMCHOIIIUX MCCTO B IIPHPOJIC, HpaKTquCKOﬁ

JACATCIIBHOCTH YCJIOBCKA U B HOBCGHHGBHOﬁ KHU3HHU

12

CchopMHpOBaHHOCTh YMEHHS IPUMEHATH (MCIIOJIb30BaTh) 3HAHUS O COCTaBE U
CBOMCTBaxX  BEUIECTB JUISI  OKCIIEPUMEHTAIILHOM  IIPOBEPKH  TMIIOTE3
OTHOCUTEIIBHO 3aKOHOMEPHOCTEN IPOTEKAHMsI XMMHMUYECKHX peakuuid ¢
IIPOTHO3UPOBAaHUS  BO3MOJKHOCTEM  MX  OCYLIECTBJICHHS;  CUCTEMHbIC
XMUMUYECKUE 3HaHMUSA JUIL OOBACHEHUS U IPOTHO3MPOBAHMS  SIBICHHI,
UMEIOIMX €CTECTBEHHOHAYYHYI0 IIPUPOAY; JJIs MPUHATUSA T'PaAMOTHBIX

pelIeHu  Mpo0JIeM B CUTYallUsX, CBI3aHHBIX C XUMHUEH

13

ChopMupoBaHHOCTh yMEHHS IUIAHUPOBATH M IPOBOJUTh XUMHUYECKHM
OKCIIEPUMEHT (MOJyYe€HHE ¢ M3YYCHHUE CBOMCTB HEOPraHWYECKUX U
OPraHMYECKUX BEIECTB, KAUECTBEHHBIC PEaKIMH YIIIEBOIOPOAOB PA3THUUHBIX
KJIacCOB ¥ KHUCIIOPOJCOJIEPKALIMX OPraHMYECKHX BEIIECTB, pEIICHHE
SKCIICPUMCHTAJIBHBIX  3aJa4 110 PpacCllO3HABAHHUIO HCOPraHMYCCKUX U
OpPTraHUYECKUX BEIIECTB) C COOJIIOJICHHEM MTPaBHUII OE30MIaCHOTO O0paIeHHs C
BEILIECTBAaMH U J1a0OpaTOpHBIM 00OpyHOBaHUEM; (HOPMYIUPOBATH LIEIH
UCCJIEJOBAHMS; MPEICTAaBIATh B  pa3nu4yHod  (opme  pe3yiabTaThl

SKCIICPUMCHTA, aHAJIU3UPOBATD U OUCHUBATH UX JOCTOBCPHOCTH

14

ChopmupoBaHHOCT, YMEHHSI OCYIIECTBISATHh LIEJICHANPABICHHBIN IMOHCK
XUMUYECKOW HMH(OpMAIUMU B Pa3lUYHBIX MCTOYHHMKAX (Hay4Has W y4eOHO-
Hay4YHasl JUTEparypa, CPeICTBA MAacCOBOM HWHQOpManuu, ceTh VHTEepHET U
Ipyrue), KPUTUYECKH  aHATU3UPOBaTh  XUMHUYECKYI0  HH(OpMAIHIO,
nepepadaTbiBaTh €€ U UCIIOIB30BaTh B COOTBETCTBUU C MTOCTABICHHON yueOHOI

3agaden

15

CdopmupoBaHHOCTh YMEHHUSI MPOTHO3UPOBATh, AHATM3HPOBATH U OIICHUBATH
UHPOPMAIIMIO C TO3UIUN IKOJOTUYECKOH OE30MacHOCTH IOCIICACTBUI
OBITOBOI M NPOM3BOJCTBEHHON JESTEILHOCTH 4YEJIOBEKAa, CBA3aHHOM C
nepepadoTKOi BeliecTB; COPMUPOBAHHOCTh YMEHHI OCO3HABaTh OMACHOCTh
BO3ZCUCTBUS HA )KUBBIE OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHUMAsl CMBICTT
IIOKa3aTeiIsd HpeIIGHBHOﬁ IIOHYCTHMOﬁ KOHIOCHTpAalu, MW TIIOACHATH Ha
OpUMepax CrocoObl YMEHBUIEHWS M NPEJOTBPALICHHMS HMX BPEAHOIO

BOSHeﬁCTBHH Ha OpraHu3M 4CJIOBCKa




INEPEYEHD 2JIEMEHTOB COAEPXXAHUS, ITIPOBEPAEMbBIX HA EI'D
1O XUMHNHN

Kon

IIpoBepsieMblii 3JIeMEeHT COIepPKAHUSA

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJIENb CTPOEHHUs aTtoMa. Pacmpenenenue
ANIEKTPOHOB IO DHHEPreTHUecKUM YypoBHsAM. Kiaccubukanus XuMUYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOEHUS SHEPTeTUUECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXKAEHHOE COCTOSHHUS aTOMOB. ODJIEKTPOHHAs

KoH(UTyparus aroMa. BaleHTHBIC AIEKTPOHBI

1.2

Ilepuonuueckas cucrema xumuueckux d3neMeHToB .M.  MeHneneesa.
Ousnueckuit cmbica [lepuoanueckoro 3akona .M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJJIEMEHTOB MU HMX COCIUHEHUU IO
nepuoiaM M TIpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOWCTB MPOCTHIX

BCIICCTB, BOAOPOAHBIX COGHHHGHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3

Banentnocts. DnexkrpoorpuniareabHOCTh. CTENneHb OKUCICHUS

1.4

Bunel xumuueckoi cBs3M (KOBaJeHTHAsI, HOHHAsI, METa/LINYecKasi, BOJOPOIHAs)
¥ MEXaHHU3MBI €€ 00pa3oBaHus. MEeKMOJICKYIISIPHBIE B3aMMOJICHCTBYS. BemecTsa
MOJIEKYJIPHOTO W HEMOJIEKYJSIPHOIO CTPOEHHsS. THUMbl KPHUCTAJUIMYECKUX

peI_HéTOK. 3aBHCUMOCTh CBOMCTBA BCIICCTB OT THIIA KpHCT&J’IJ’IH‘lGCKOﬁ peI_HéTKI/I

1.5

Xumnueckas peakuus. Knaccudukanus XUMHUYECKUX peakuuii B

HeOpFaHquCKOﬁ n OpFaHquCKOﬁ XHMHU. 3aKOH COXpaHCHHA MACChI BCIICCTB

1.6

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB

1.7

TennoBsie 3¢ hexTsl XUMHUYECKUX peakuuid. TepmMoxuMudeckue ypaBHEHHS

1.8

OOpatumbie peakuuu. XuMH4Yeckoe paBHoBecue. DakTopbl, BIHIOIMINE HA

cocTosiHue Xxumuueckoro pasHoBecus. [Ipunnun Jle [llarense

1.9

Onexkrponutnyeckas aucconmanus. CuipHbIe W ciiadble 3JekTponuTsl. Cpena
BOJHBIX PAacTBOPOB BEIECTB: KHCIas, HeWTpanpHas, IienoyHas. CreneHb

nucconuanuy. Peaknuu noHHOro oOMeHa

1.10

I'unponus coneit. Monnoe mpousBenenue Boabl. Bogopoausiii nokaszarens (pH)

pacTBopa

Crioco051 BBIPAXXCHHA KOHLICHTPAIMU PACTBOPOB: MAaCCOBasA AOJIA paCTBOpéHHOFO
BCHICCTBA, MOJIIpHAsA  KOHLCHTpALHA. HaceilieHHBIE W HEHACBIIICHHBIC

pacTBOpPBI, pacTBOPUMOCTh. Kpurcramioruaparsl

1.12

OKMCIUTEITBHO-BOCCTAHOBUTEIBHEIC pe€aKuuu. IToBeneHue BellecTB B cpeaax ¢C

pa3HbIM 3HaueHreM pH. MeTobl 351eKTpOHHOTO OanaHca




1.13

DJEKTPOJIU3 PACTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMHUU

2.1

Knaccudukanus Heoprannuecknx coeanHeHnil. HoMeHkaTypa HeopraHu4eckux

BCIICCTB

2.2

XUMHYECKHE CBOWCTBA BAXHEHUIIUX METAIOB (HATpUM, Kauuid, KaJbIIHM,
MarHui, aJJlOMUHUH, ITUHK, XpOM, KeJie30, MeIb) M HX coeauHeHui. OOmue

CII0COOBI MMOJIy4YCHH MCTAJIJIOB

23

XUMHYECKHUE CBOWCTBA BaXXHEUIIUX HEMETAUIOB (rajoreHOB, Cephl, a30Ta,
dochopa, yraepoga U KpeMHHUS) M HUX  COCAMHEHHH  (OKCHIOB,

KHCJIOPOJICO/IEPKALIUX KUCIIOT, BOJOPOIHBIX COEAMHEHNUI)

24

I'eneTnueckas cBs3b HCOPraHNMYCCKUX BCUICCTB, ITPUHAAJICKAIINX K PAa3JIMYHbIM

KJj1accaM

2.5

I/II[GHTI/I(bI/IKaI_II/IH HCOPIraHUYCCKUX COGHHHGHHﬁ. KauectBenHnie pCaKluu Ha

HCOPraHN4YCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTaHHUYECKON XUMUU

3.1

OCHOBHBIE MOJOXEHHUSI TEOPUM XHUMHYECKOTO CTPOEHUSI OpPraHUYECKUX
coenunennit A.M. BytnepoBa. YTiepoaHbIii CKeJIeT OpraHUuYECKONH MOJICKYJIBI.
KpatHOoCTh XMMMUECKOH CBSI3U. S- U P-CBSI3U. Sp3-, sp2-, sp-TuOpuau3aluu
opburaneii aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XMMHUYECKOTO

CTPOCHUS MOJICKY!II. I'omonoru. I'omonornueckuii pAaa. I/I30Mep1/1;1 H U30MCPbI

3.2

[lonsatne o  ¢yHkumoHampHOW  rpynme.  OpueHTaMoHHBIE () EKTHI

3aMECTUTENIEH

33

Hpe,[[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(bI/IKaI_II/II/I OpPraHu4YCCKuX BCIICCTB. HOMGHKJ'IaTypa
OpPraHu4eCKux COGI{I/IHGHI/Iﬁ (CI/ICTeMaTI/ILIeCKaﬂ) U TpPUBUAJIBHBIC HA3BaAHUA

BOXHEHIIMX MPEACTABUTENIECH KJIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOOAHOpAAMKAIBLHBIE W HMOHHBIA MeXaHuU3Mbl peaknuu. IloHsTHE O

Hykieoduie u snexrpoduie. [Ipasuno MapkoBaukosa. [IpaBuio 3aiinesa

3.5

Ankanpl. XMMHUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHUE, JETUIPUPOBAHUE,
TEPMUYECKOE Pa3JIOKeHHE, KPEKUHT, Hu3oMepu3anusi, ropenue. [lomyuenue
ankanoB. [luknoankanel. Crenuduka CBOWCTB IUKIOATKAHOB C MAJBIM

pPasMCpPoOM IHKIIA. Peakuuu MMPUCOCIUHCHUA U PAJUKAJIBbHOI'O 3aMCIICHUA

3.6

AnkeHbpl. XMMUUYECKHE CBOWCTBA: PEAKIIMU MPHUCOETUHEHUS (TaJIOTeHUPOBAHHE,
THAPUPOBAHUE, TUIAPOTaJIOTeHUPOBAHUE, TUIpPATAIUs), TOPEHUs, OKUCICHUS U
noyimMepu3anui. [IpoMblieHHBIe ¥ J1a00paTOpHBIE CIOCOOBI  TONyYEHUS

AJIKCHOB

3.7

Ankanuenbl. XUMUYECKUE CBOMCTBA QJIKAaJUMEHOB: PEAKIMU IPUCOCIUHEHUS




(ruapupoBaHue, TaJOr€HUPOBAHUE), TOpeHMs] W noiaumepusauuu. llomyueHue

AJIKaAUCHOB

3.8

AnkuHbl. XMMHYECKHE CBOMCTBA: PEAKIMU MPUCOEAUHEHUS (TaloreHUpOBaHUE,
TMJIPUPOBAaHUE, T'MJpATalysi, HMIPOrajJoreHHpOBaHUE) KaK CIOCO0 IMOTyYeHHs
[IOJINMEPOB M JIPYTUX IIOJE3HBIX NPONYKTOB. Peakuuum 3amemenus. I'opeHue
aUEeTUIICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH Ul CBAPKH U PE3KHU

MCTAaJlJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XuMHUYeCKHE CBOMCTBa O€H30/a: peakuu dSIEKTPOGUIBLHOTO
3aMELIEHUs, TPUCOEIUHEHUs (TUAPUpPOBaHME, TalloreHupoBaHue). Peakuus
roperusi. OCOOEHHOCTH XHMMHUYECKUX CBOWCTB Tonyona. [lomyduenue OeHzomna.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB crtupona. [lomumepusanus crupona.

Crioco05b1 MMOJIYYCHHUA U IPUMCHCHUC APOMATHUCCKUX YTIJICBOLOPOJ0B

3.10

Couptel. IlpenenbHble OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOICTBa:
B3aMMOJICHICTBME C  HAaTPUEM KaK  CIOCOO0  YCTAHOBJICHHS  HaJIHYUs
THAPOKCOTPYNIIBI, €  TaJOT€HOBOJOPOJAAaMH  Kak  Crocod  MOoydeHus
pacTBOpuUTeNed, BHYTPU- U MEKMOJICKYJISIpHAs JeruapaTanus. Peakius ropeHus.
[Tonyuenue sTaHona: peakuus OpOXKEHHS TIIOKO3bl, THUApATAllUsl STUJICHA.
OTUNICHTIIMKOJIb W TIULEPUH KaK MPEACTaBUTENN MPEAeTbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

@enon. Xumuueckue CBoOWCTBa (heHoNa (peakuu C HATPUEM, THAPOKCHIOM

HaTpus, Opomom). [Tonyyenne denona

3.12

Anpaeruapl. XMMUYECKUE CBOICTBA MpeNEibHBIX albJIETHIOB: THAPUPOBAHUE;
KAueCTBCHHBIC PpEaKIMU Ha KapOOHWIbHYIO Tpynmy (peakiusi «cepeOpsHOro
3epkana», B3aumoeiicteue ¢ ruapokcugom meau (II). Ilomyuenune npenenbHbIX
aIbJIETHJIOB: OKHUCICHUE CIOUPTOB, THApATalUs aleTWieHa. AILIETOH Kak

MMpeaACTaBUTCIIb KETOHOB. OcobeHHOCTH PCaKMU OKHCIICHHA allCTOHA

3.13

KapOoHoBbIe KHCIOTBI. XMMHUYECKHE CBONCTBA NPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMUYECKHUX CBOMCTB MypaBbUHOW KHCIIOTHI.
[lonyueHne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHHE
QJIKAHOB, AJIKEHOB, IIEPBUYHBIX CIIUPTOB, ajdbICTUI0OB. BbIcliue npeneinbHble U

HCIIPCACIIbHBIC Kap6OHOBBIe KHCJIOTBI

3.14

Cnoxsble »¢uppl 1 xkupbl. CrnocoObl MOJY4YEHHUS CIOXKHBIX 3(PHUPOB.
OOparumocth peakiuu >Tepuduranuu. [IpuMeHeHHE CIOXKHBIX 3(QHUPOB B
MUIIEBOH W Tap(pIOMEPHON MPOMBIIUICHHOCTH. JKUpPBI Kak CIOXHBIE 3(PHUPEI
IJIMLEpUHa M BBICIIMX KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA JKHMPOB:
TMJpUpPOBaHUE, OKHUCIeHHe. [MIponu3, WM OMBUIEHHE, >KUPOB Kak CI0co0

IIPOMBIIIJIEHHOTO IOJIY4YE€HUs COJEeM BBICHIMX KapOOHOBBIX KHCJIOT. MbUIA Kak




COJIM BBICIIUX Kap6OHOBI)IX KHCIIOT

3.15

XHMMHUYECKUE CBOWCTBA TIJIIOKO3BL: PEAKIUU C YYaCTUEM CIHMPTOBBIX H
QIIBJICTUIHON TPYIII M MOJIOUYHOKHCTIOe OposkeHue. [IpuMeHeHme rioko3bl, eé
3HAYCHUE B JKU3HEIEATEILHOCTH OpraHusMa. Jlucaxapuisl: caxapos3a, MajibTo3a.
BoccranaBnuBalome M HEBOCCTaHABJIMBAIOIIME aucaxapuisl. ['maponus
nucaxapunoB. ITomucaxapuasl: kpaxman, riaukoreH. CTpoeHHE MaKpOMOJIEKYII
KpaxMajla, IJIMKOT€Ha WU Leunono3bl. dusnueckue CBOHCTBA KpaxMana H
LEJUII0JI03bl.  XMMHUYECKHE CBOMCTBA KpaxMaja: TIHMAPOJU3, KadyeCTBEHHas
peakuus ¢ MOAOM. XMMHUYECKUE CBOMCTBA LEJIIIOJIO3bI: TMAPOJIN3, MOIYYCHHUE
3¢upoB 1eT0No3bl. [loHSATHE 00 WCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,

alleTaTHBIN MENK)

3.16

AMUHBI. AMHHBI KaK OpPraHu4YCCKHUC OCHOBAHUA: pCaKIIUU C BOI[OfI, KHCJIOTaMU,
pCaKknuuss TOpCHUA. AnnimH  Kak nNpeaACTaBUTCIIb ApPOMATHUYCCKUX AaMHHOB.
XHUMHAYECKHEe CBOMCTBA aHMJIMHA: BSaHMOHeﬁCTBHe C KHUCJIIOTaMH, 6pOMHOI>'I
BOI[OfI, OKHUCJICHHUC. HOJ’Iy‘ICHI/Ie dAMHUHOB  AJIKWJIMPOBAHHECM dMMHAKa H

BOCCTAHOBJICHUCM HHUTPOIIPOMU3BOJHBIX YIJTICBOAOPOJA0B

3.17

AMUHOKHCIOTBl M O€lKH. AMMHOKUCIOTBI KaK aM(OTEpHble OpraHUYecKue
coenuHeHus. OCHOBHBIE AMUHOKHCIIOTHI, OOpasymoomue Oenku. XHUMHUYeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYypallls, KauyeCTBEHHbIE (LIBETHBIE) pEaKlUu

Ha OelKu

3.18

CrpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTH CBOWCTB IIOJIMMEPOB OT
cTpoeHus: MolieKyn. OCHOBHbBIE CIOCOOBI TONYyYEHHUS BBICOKOMOJEKYISIPHBIX
COCIMHCHHM: PEaKlUH TOJMMEPHU3alMU W MOoJuKoHaeHcanuu. Kimaccudukamms

BOJIOKOH

3.19

I/II[GHTI/I(bI/IKaI_II/IH OpPraHu4YCCKux COGHHHGHHﬁ. Pemenue OKCIICPUMCHTAJIbHBIX

3aaa4 Ha paClio3HaBaHUEC OPraHUYCCKUX BCUICCTB

3.20

I'eneTmueckas CBA3b MCKAY KilaCCaMU OpTraHUYCCKUX COGI{I/IHGHI/IfI

XUMUS U KU3Hb

4.1

XumHusi B TIOBCEAHEBHOM >kn3HHU. [IpaBuna Oe3omacHOW pabOTBHl C CAKHUMH,

rOprO4YMMU U TOKCUYHBIMU BCIICCTBAMH, CPCIACTBAMU OBITOBOM XUMHU

4.2

XuMus U 300pOBbe. XUMMSI B MEIULMHE. XUMUS U CEIIbCKOE XO35AMCTBO. XMMHUS B
MPOMBIIUIEHHOCTH. XUMHS W SHEPreTHKa: MPHUPOIHBIA M TOMYTHBIM HEe(TIHOH
raspl, UX COCTaB U ucnojib3oBanue. Cocta HeQTH U e€ nepepadoTka (IPUPOIHbIE

HCTOYHHNKHU er'IeBOI[OpOI[OB)

4.3

XUMHST ¥ IKOJOTHS. XHWMHYECKOE 3arpsi3HECHUE OKPYKAIOIIEH CpeAabl U €ro
nocneacteus. Oxpana rugpocdepsl, mouBbl, atMochepsl, (GJIopsl U (GayHbl OT

XUMHUYCCKOI'0O 3arpsa3HCHUS. Hpo6neMa OTXO0A0B H MOOOYHBIX IMPOAYKTOB.




AJII)TepHaTI/IBHI)IG HNCTOYHHKU SHCPTUH

O6H_[I/Ie MNpCACTAaBJICHHA O IPOMBIIIJICHHBIX crocobax MOJIYYCHUA XUMHNYCCKUX

BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHAaKa, CEPHOW KHUCIIOTHI). UEpHas u

4.4 uBetHas — Metauryprus. CTexkino M CWIMKAaTHasg  MPOMBIIUIEHHOCTD.
IIpombinennass  opranudeckas  xumus.  Cplpp€ 18 OpraHM4ecKoin
IIPOMBIIITIEHHOCTH

5 Tunel pac4€THBIX 33124
51 Pacuétsl Macchl BeliecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY
' BEIIECTBA, Macce Wik 00BEMY OJJHOTO M3 YUaCTBYIOIIUX B PEAKIINHU BEIECTB

5.2 Pacuérs TeroBoro s dekra peakiun

53 Pacuérpl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUECKUX PEAKIIUAX

54 Pacuétsl Macchl (00bEMa, KOJTMUECTBA BELIECTBA) IPOIYKTOB PEaKLUH, €CIIN

' OJTHO M3 BEIIECTB JJaHO B M30BITKE (MMEET IPUMECH)
55 Pacuérsl MaccoBoO MM 00bEMHOM JIOIM BBIX0/1a IPOLYKTA PEAKIIUU OT
' TEOPETUYECKU BO3MOXKHOTO
Pacuérsl Macchl (00bEMa, KOIMYECTBA BELIECTBA) MPOLYKTA PEAKLIUHU, €CIH O/IHO

5.6 W3 BELIECTB JaHO B BUJIE PACTBOPA C ONPEIEIEHHON MAaCCOBOM JOJIEH
PacTBOPEHHOTO BEILIECTBA

57 Pacuétel ¢ ncnonp30BaHMEM MOHATHIN «MacCOBast 10, «MOJIIpHas

' KOHLEHTPALUsA», «PaCTBOPUMOCTHY
Haxoxxnenue MoiekynsipHoi (hopMysIbl OPraHUYECKOro BELIECTBA IO €ro
5.8 IJIOTHOCTU M MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJSAIIMX B €0 COCTaB, UM 110

MMpOAYKTaM CropaHHus




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJILHOTO
MPOLIECCA
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* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A., JIéBkun A.H.,
AxkunonepHoe obmectBo «M3narensctBo «IIpocBemenue
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HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
http://www.chemnet.ru ['azera « Xumusp» 1 callT 1uis yuutens «5 uay Ha ypoK XUMHM»

http://him.1september.ru Equnas xomrekius LIOP: [IpenMeTHast KOJEKIHS « X AMHUS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbIE SKCTIEPUMEHTHI:
xumus. Komrekmst Poccuiickoro o6meo6pa3oBaTelbHOTO IopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoii

http://www alhimik.ru Bcepoccuiickas ommnuaaa mMKOJILHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranuyeckas XuMHusi: SJI€KTPOHHBINA yUeOHUK AJIs CPETHEH MIKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIE€KTPOHHBINA Y4eOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIEIK: XUMUS

http://www.chemistry.ru JlucranunoHHasi O1MMIKAA IO XUMHH: TeJIEKOMMYHUKAIIMOHHBIN
00pa3oBaTeNbHBIN MPOCKT
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