Brimucka n3 ocHOBHOM 00pa30BaTeIbHON MPOTPAMMBI CPETHETO 00IIEro
obOpazoBanust MAOY Bropasi rumHazus

PABOYASA ITPOTPAMMA

yueOHoro npeamera « XuMus. Yrry0JIeHHbII YPOBEHb»
it o0yuatomuxcs 10 —11 kmaccoB



HOACHUTEJIBHASA 3AIIUCKA

Pabouass mporpamma 1o XUMHHM Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHUsA
pa3paborana Ha ocHoBe ®DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «0O06
obOpazoBanuu B Poccuiickoit denepanun», TpeOoBaHUI K pe3ysbTaTaM OCBOCHUS
dbenepaibHOM 00pazoBaTeNbHON MporpaMMbl cpeaHero obmiero oodpazoBanus(DOIl
COQO), mnpexncraBieHHbIx B DeaepaibHOM TOCYAApPCTBEHHOM 00pa3oBaTEIbLHOM
crangapre COO, c¢ yuérom Konmenmuu npenogaBaHus y4eOHOTO TIpeaMeTa
«Xumus» B 0oOpazoBaTenbHBIX  opraHm3amusx  Poccwiickoit — Deneparmw,
peanu3yroNMX OCHOBHBIE 00pa3oBaTelIbHBIC MPOrPAMMbI, U OCHOBHBIX IOJIOKCHHUI
«Crpareruun paszsutus BocrnuTanus B Poccuiickont @enepannu Ha nepuon ao 2025
roja» (Pacnopsixenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha YPOBHE YTIIyOJIEHHOTO M3yUYCHHs 3aHUMAET BAXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-Hay4YHOTro oOpa3zoBanusd yyamuxcsi 10—11 knaccos. M3yuenue npeamera,
peanu3zyemMoe B yclIoBUAX AuddepeHiupoBaHHOT0, NPOGUILHOTO O00y4YeHus,
MPU3BaHO OOECHEYUTh OO0IIe00pa30BaTEIbHYI0 M OOIIEKYJIbTYPHYIO MOATOTOBKY
BBIITYCKHUKOB IIIKOJIbI, HEOOXOUMYIO ISl aJanTalid UX K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM U3HU B COLIMYME, a TaKXKe IS MPOJIOJKEHHS] 00yUeHUsI B OpraHU3aIusIX
MpOoQECCHOHAILHOTO 00pa30BaHMs, B KOTOPBIX XHUMHS SIBISETCS OJHOM U3
MIPUOPUTETHBIX TUCIUIUINH.

B nporpaMmvMe mno XuMuUM Ha3zHaueHUE TMpeaMera «XHUMUsS» IMOIydaeT
MOAPOOHYIO0 HHTEPIPETAIMIO B COOTBETCTBUM C OCHOBOIOJIATAIOIIMMU TOJIOKEHUSIMU
®I'OC COO o B3aUMOOOYCIOBICHHOCTH IIEJEH, COACpX aHUs, pPE3yIbTaTOB
oOyueHuss U TpeOOBaHMM K YpPOBHIO MOATOTOBKH BBIMTYCKHUKOB. CBHUIIETEIHCTBOM
TOMY SIBJISIFOTCSI CJIETYIOIINUE BBIMOJHSIEMbIE TPOrpaMMOM 10 XUMUHU (DYHKIIUHU:

e uH(pOpMAIMOHHO-METOANYECKAsl, pealu3alus KOTOpol  oOecreuynBaeT
MOJIyYeHHE TIPEJICTABIICHUS O LEJAX, COJepKaHUH, OOIIell CTpaTreruu
0o0y4eHMs, BOCIUTAHUSI U Pa3BUTHSL OOYyYarOUIUXCs CPEICTBAMHU IPEIMETa,
U3y4aeMoOro B paMKax KOHKPETHOTO MpOoduIIs;

® OpraHu3alMOHHO-TUIAHUPYIOIIAsl, KOTOpask MpelycCMaTpUBAET OIpeeICHUE:
MPUHLUNOB CTPYKTYPUPOBAHUS U TIOCJIEIOBATEIIbHOCTH U3YYEHUS YUEOHOTO
Marepualna, KOJUYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTEPHUCTHK;
MOIX0/I0B K (DOPMHUPOBAHHIO COJICPKATSIBHOW OCHOBBI KOHTPOJISI M OIICHKU
o0pa3oBaTeNbHBIX JOCTHKCHHI OOYyYaromMXCcsi B paMKax HTOTOBOM
aTTecTalu B OpMe €IMHOTO TOCYAaPCTBEHHOTO SK3aMEHA 110 XUMHUH.

[Iporpamma a1 yriryOJIEHHOTO U3YUYEHUST XUMUU:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEpPKaHKEe, 00s13aTeIbHOE IS
U3y4eHUsT B paMKax  OTHEIbHBIX  mIpoduiield, mpeaycMaTpuBaeT
pacmpenieieHie W CTPYKTYpUpPOBaHHWE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JTMHUSIM/pasiesiaM Kypca;

e JaéT MPUMEPHOE paclpeniesieHne YyueOHOr0 BPEMEHH, PEKOMEHYEMOTO st
W3YUYCHHUSI OTNICIIbHBIX TEM;



e qpeqIaraeT OPUMEPHYIO IOCIEAOBATENbHOCTh  U3YYEHHUS  y4yeOHOro
MaTepuanga ¢ y4€TOM JIOTUKU MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e 1aéT METOJAMYECKYIO MHTEPIPETAINIO LIeJeH U 3aa4 U3yueHus MpeAMeTa Ha
yrayOln€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpemHero  oOmiero  oOpa3oBaHWsA, COJEP)KATENbHON  XapaKTEPUCTUKH
IUTAHUPYEMBIX ~ pEe3ylbTaTOB  OCBOCHHMS OCHOBHOW  0Opa3oBaTeNbHOM
IPOrpaMMbl CpeIHEro oOuiero oOpa3zoBaHUs (JINYHOCTHBIX,
METamnpeMETHBIX, MPEIMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-IIO3HABATENIbHBIX  JEUCTBUNA  OOy4aromlerocss IO  OCBOCHHIO
COJIepKaHus IpeaMeTa.

[Io Bcem Ha3BaHHBIM MO3ULHUSAM B MPOrpaMMe IO XMMHU IPEAyCMOTpEeHa
IIPEEMCTBEHHOCTh C 00y4eHHEM XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMUsL.
3a mpenenaMM  yCTaHOBJIEHHOM  MporpaMMoM MO  XUMHUU — 00s3aTelbHOU
(VHBapUaHTHOM) COCTAaBJAIOLIEH colep)kaHus Y4yeOHOro mpeamera «XUMHS»
0cTaéTcsi BO3MOKHOCTh BBIOOpA €r0 BapMATUBHOM COCTABJISIONICH, KOTOpas JODKHA
OTIPEIETISATHCS B COOTBETCTBUH C HAIIPABICHNEM KOHKPETHOTO PO 00yUESHHS.

B coorBerctBun ¢ koHuenrtyanbHbIMM MnojoxeHusmu PI'OC COO o
HAa3HAYCHUH TMPEAMETOB 0a30BOT0 M YIUIyOJNEHHOTO YPOBHEM B CHCTEME
muddepeHInpoBaHHOTO 00YICHHS HA YPOBHE CPEIHETO 0OIIEero 00pa30BaHUS XUMHUS
Ha YpOBHE YTIIyOJNEHHOTO M3YYEHHUS HAMpaBleH Ha pealn3alfio MPEeeMCTBEHHOCTH C
MOCIEAYIOIUM 3TalloOM IMOJIY4YEHHs] XUMUYECKOro 00pa3oBaHUs B paMKax M3y4eHHUs
CHELMAJIHBIX €CTECTBEHHO-HAYYHbIX M XHUMUYECKUX JAUCHMIUIMH B BYy3ax H
OpraHM3alusIX cpeaHero npodeccuoHaabHOro oOpa3zoBanus. B 3Toll cBs3U n3yueHue
npeaMera  «XUMHUS» OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha paclIMpeHUue Hu
yrayOJleHHe TEOPEeTUYECKOM M MPAKTUYECKOM TMOJATrOTOBKM  0O0ydaroluxcs,
BbIOpABIIMX OINpeAeaEHHbI Npopuib OOyueHHUs, B TOM 4YHUCIIE C MEPCHEKTUBOU
MOCIEAYIOMETO  MOJMYYeHHs] XUMHUYECKOro OoOpa3oBaHHMsl B  OpraHH3aIUsIX
npodeccuoHabHOT0 00pazoBanusa. Hapsimy ¢ atum, B cBere TpeboBanmii ®I'OC
COO Kk TmraHWpyeMBIM pe3yjbTaTaM OCBOCHHS (eaepaabHOil 00pa3oBaTEIbHOM
IporpaMMbl  CpeHero oOmiero oOpa3oBaHHs HW3Y4YeHHE mpeaMeTa «XuMUs»
OPUEHTHPOBAHO TAaKXE Ha PEIICHHE 3a7a4 BOCIHTAHUSA M COIHAIBLHOTO Pa3BUTHUSA
oOyuatromuxcs, Ha GopMupoBaHUE y HUX OOLICMHTEIUICKTYaIbHBIX YMEHHUH, YMEHUN
palMoHaNM3ad  y4eOHOTO TpyAaa M OOOOIIEHHBIX CIIOCOOOB JCATEIBLHOCTH,
MMEIOLIUX MEXIUCUUIIIMHAPHBIN, HAATPEAMETHBIN XapakTep.

CocraBigOmUMU  TIpeaMeTa «XUMUS» Ha YpPOBHE YINyOJEHHOIO H3Yy4EHHUS
ABISAIOTCA  yrayOnéHHble Kypchl — «Opranumdeckas xuMmus» u  «OOmas wu
HeopraHuueckas xumus». llpu onpeneneHun moaxonoB K OTOOpPY M CTPYKTYpPHOM
OpraHM3allM COAEPKAHUS ITUX KYpCOB B IPOTpaMMe 110 XMMHUH 32 OCHOBY NPUHSTHI
nonoxeHust PI'OC COO o paznuunsx 0a30Boro u yriay0aEéHHOro ypoBHEW U3yUEHHUS
npeaMera.

OcHoBy coaepxanust KypcoB «Opranmdeckas xumus» u «OOmas u
HEOpPraHWYECKas XUMUS» COCTABISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUN U YMEHUH,



OTHOCSIIIUXCS K 0a30BOMYy YPOBHIO H3yY€HHs IpeAMeTa. JTa CHUCTeMa 3HAHUU
IIOJIy4aeT OIPEIAEIEHHOE TEOPETUYECKOE JOIOIHEHNE, I103BOJIAIOIIEE OCO3HAHHO
OCBOUThH CYIIECTBEHHO OOJbIIMKA O0BEM (haKTONOrMUEecKoro marepuana. Tak, Ha
yrIyOn€HHOM  ypOBHE  M3y4Y€HHs  IpeaMera  obOecriedeHa  BO3MOXKHOCTH
3HAYUTENIbHOTO YBEIMUEHUsI 00bEMA 3HAHUN O XUMUYECKUX HJIEMEHTaX U CBOMCTBaX
UX COCJAMHEHUN Ha OCHOBE PACLIMPEHHUS U YIIIyOJIEHUs MPEACTaBICHUI O CTPOCHUU
BCILIECTBA, XUMHYECKOM CBS3M M 3aKOHOMEPHOCTAX IIPOTCKAHUSA PEaKlui,
paccMaTpUBAaEMbIX C TOYKM 3PEHUS XHMHYECKOM KHHETUKH W TEPMOJIWHAMMKH.
N3yuenne mnepuoaumveckoro 3akoHa u Ileprognyecko CUCTEMBI XUMHYECKUX
AIIEMEHTOB 0a3UPYyETCsl HA COBPEMEHHBIX KBAHTOBOMEXAHHUECKHUX MPECTABICHUAX O
CTPOEHUHU aToMa. XUMHUYECKasi CBSI3b OOBACHSIETCS C TOUKU 3PEHUS SHEPIeTHYECKUX
W3MEHEHHUH Tpu e oOpa3oBaHWHM H pa3pyIICHWH, a TakKe C TOUYKH 3PCHHS
MeXaHm3MOB €€ oOpazoBaHus. M3ydeHwe THINOB peaKkIHid  TOTOIHICTCS
(bopMHpOBaHUEM NPEACTABICHUIN 00 3JIEKTPOXUMHUECKHX MPOLIECccax U 3JIEKTPOIIU3e
pacIlIaBOB M PaCTBOPOB BEILECTB. B Kypce OpraHM4ecKkor XUMHUU IIPH PAaCCMOTPEHUN
PEaKIMOHHOMN CIIOCOOHOCTU COEAMHEHHUN yJensieTcss 0co00e BHUMaHUe Bonpocam 00
ANIEKTPOHHBIX AP (HEKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U ME€XaHU3Max
peaKLui.

Oco0oe 3HaYeHHe UMEET TO, YTO HA COJEPKaHUE KYypPCOB XUMHUHU YIITyOJIEHHOTO
YPOBHSI U3YYECHHs AJISl KJIACCOB OMpeneiaéHHOro npoduis (TaaBHBIM 00pa3oM Ha UX
CTPYKTYpY U XapakTep JONOJHEHUH K OOIIeld cucremMe MPeIMETHBIX 3HAHUN)
OKa3bIBAIOT BIMAHUE CMEXKHBIE TPEAMETHI. TaK, HalpuMep, B COAEPKAHUN IPEAMETA
Ui KJIacCOB XUMHUKO-(PU3NYecKoro mnpoduiast OOJbIIoe 3HauYeHHUE OYyIyT HMETh
AIIEMEHTHI y4eOHOro Marepuana mo obmedt xumun. [lpu u3ydeHum mnpenmera B
JAaHHOM CJIy4ae akIeHT OyAeT cleiaH Ha OOIIHOCTh METOJOB MO3HAHMS, OOIHOCTD
3aKOHOB M TEOpUH B XUMHM U B (PU3UKE: ATOMHO-MOJEKYJsipHas Teopus
(MonexysipHasi TeOpusl B (PU3UKE), 3aKOHbI COXPAHEHHUSI MACChl U YHEPIUH, 3aKOHBI
TEPMOJAMHAMUKH, 3JIEKTPOIN3A, IIPEICTABICHUA O CTPOCHHUU BELIECTB U IPYTroe.

B 10 ke BpeMs B cofiepKaHUM MpeaMeTa sl KJIaCCOB XUMUKO-OMOJIOTHYECKOTO
npoduns OonplIMil ynenpHBIA Bec OyleT MMETh OpraHuyeckas XuMmus. B stom
cllydae IMpeloCTaBISIETCd BO3MOXKHOCTh AJisi 0ojiee 0OCTOATENBHOIO PacCMOTPEHHUS
XUMHUYECKON OpraHu3aluy KJIETKH KaK OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOM
BXOJIAIT, K TpPUMEPY, TaKue CTPYKTYpHBbIE KOMIIOHEHTBHI, KaK JIHMIHUJBL, OCNKH,
YIJIEBOJBI, HYKJIEHMHOBBIE KHUCIOTBI M Apyrue. llpum sTomM 3HaHMS O cocraBe U
CBOWCTBAxX NPEACTABUTENICEH OCHOBHBIX KJIACCOB OPTaHUMYECKHX BEIIECTB CIIyXKaT
OCHOBOM JIJIsl U3y4EHUS CYITHOCTH MPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B nmane ¢opmHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIIEHAayYHbIX METOAOB MO3HAHUS U ONBITa MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HAHUI W3yyeHue npeaMera «XUMHUs» Ha YIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXMPEIMETHBIX CBS3SIX C Y4YeOHBIMH TIpeIMETaMH, BXOISIIMMU B COCTaB
npeaIMeTHhIX oOjacteld «EcTecTBEeHHO-HayuHble MNpeaMeTs», «Marematuka u
uHpopMaTuka» 1 «Pycckuil s13bIK U TUTEPATypay.



[Tpu uzyueHnn yueOHOTO mpeaMeTa « XuMHUs» Ha yriyOoJIEHHOM YPOBHE TaKKe,
KaK Ha YpPOBHE OCHOBHOI'O M CpeaHero oliiero odpazoBaHus (Ha 6a30BOM YpOBHE),
3a/1a4el TMEePBOCTENICHHON 3HAYUMOCTU SIBISIETCS (POPMHUPOBAHHWE OCHOB HAyKH
XUMHUH KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOW NESATEIHLHOCTH
YEeJI0BEKa U OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Perienne 3Toil 3aj1auu Ha
yTIIyOJIEHHOM YPOBHE M3YUYEHHUsI MpeMeTa MPEIoiaracT pealn3aiuio Takux IejeH,
KaK:

e (opmupoBaHuE NOPEACTABICHUNA: O MaTEepUAIBLHOM €IUMHCTBE MHUPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE XUMHUHU B
CHUCTEME €CTECTBEHHBIX HayK M €& Benylied pojd B 00eCleUYeHUH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA: B PEIICHUN MPOOIJIEM DKOJIOTHUCCKOM,
DHEPreTUYECKOM W THINEBOM O€30ImacHOCTH, B Pa3BUTHM MEIUIIMHBI,
CO3/IaHMM HOBBIX MaTEpPHaJIOB, HOBBIX HCTOYHUKOB SHEPrUH, B 00CCIICUCHUHN
pPalMOHAJIBHOTO TIPUPOJIONONIB30BaHuUs, B (hOPMUPOBAHUM MHUPOBO33PECHUS U
o0Imel KyJbTYypbl YeEJIIOBEKa, a TakKXe HSKOJIOTHYeCKH OOOCHOBAHHOTO
OTHONIEHHUS K CBOEMY 37I0POBBIO U IIPUPOHOM CPEIE;

® OCBOCHHE CHCTEMBI 3HAHUMH, JIC)KAIIIUX B OCHOBE XMMHUUECKOMN COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa: (YHIAMEHTAIBHBIX TOHATHM,
3aKOHOB W TEOPUM XUMHUH, COBPEMEHHBIX TMPEJICTABICHUNA O CTPOCHUU
BEIIECTBA HA Pa3HbIX YPOBHSIX — AaTOMHOM, HMOHHO-MOJEKYJISIPHOM,
HAJIMOJIEKYJISIPHOM, 0 TEPMOJUHAMUYECKUX " KUHETHYCCKUX
3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUUYECKUX PpEaKIUuid, O XHUMHUYECKOM
PaBHOBECHH, PAaCTBOpaxX M JUCHEPCHBIX CHCTEMaX, 00 OOIMX Hay4YHBIX
MPUHIUIIAX XUMHUYECKOTO MTPOU3BO/JICTBA;

e (popmupoBaHue y 00yJaromuXcsl OCO3HAHHOTO IMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKMX 3HAHWU JIsI OOBSICHEHUS
KJIFOYEBbIX HUJEH W TpoOJieM COBPEMEHHOW XUMHUHU, IJi1 OOBACHEHUS U
MPOTHO3UPOBAHUS SBJICHUN, UMEIONIUX ECTECTBEHHO-HAYYHYIO TMPUPOY;
rPaMOTHOTO pelieHusi mpoOJieM, CBS3aHHBIX C XMMHEH, MPOTHO3UPOBAHUS,
aHaJIM3a U OLICHKU C IO3UIMI YKOJIOTMUYECKOU O€30IMaCHOCTH IOCJIEICTBUN
OBITOBOM M TPOU3BOACTBEHHON JEATEIBHOCTH 4YEJIOBEKAa, CBS3AHHOW C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIepepabOTKOM BEIECTB;

e yrIyOJeHUE MPECTABICHUH O HayYHBIX METOJaX IMO3HAHHS, HEOOXOMMBIX
JUIL  TIPUOOpPETeHUST yMEHMM OpHUEHTHPOBAThCSA B MHPE BEIIECTB U
OOBSICHEHHUSI XHMHYECKHUX SBJICHHH, HMEIIIMX MECTO B MNPHUPOAE, B
MPAKTUYECKOMN JEATEIbHOCTH U TOBCETHEBHOM KU3HMU.

B mnnane peanuzanuu TEPBOOYEPEIHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
GYHKIMA TIEIOCTHOW CHCTEMBI CpPEIHEro o0mmero oOpa3oBaHHsS TPH H3YYCHHH
npeaMeTa « XUuMUs» Ha YIITyOJIEHHOM YPOBHE OCOOYIO aKTyallbHOCTh MPHOOPETAIOT
TaKue 1)U U 3a7a4H, KaK:

e BocnuTaHUE YOSKIEHHOCTH B ITO3HABAEMOCTHU SIBIICHHM MPUPOJIBI, YBOKCHUS
K TIpollecCy TBOpYECTBA B OOJACTH TEOPETUUYCCKHX M IPHUKIAIHBIX



UCCJIeIOBAHUIM B XUMUH, dbopmupoBaHue MHUPOBO33pPEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® pa3BUTHE MOTHBAllUM K OOYYEHHUIO U TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJTIO u CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHUS
00111e4YeI0BEYECKHUX IIEHHOCTEH;

® pa3BHUTHE IMO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH OoOywaromuxcsi, (GOpMHUpPOBAaHWE Yy HHUX CO3HATEIHLHOTO
OTHOULIEHUSI K CaMOOOpa30BaHUI0O U HENPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCITCITHOW MPOQPECCHOHAIBHON M OOIIECTBEHHOM ICATEIHHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBIO U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (dopmMupoBaHHE YMEHHMA M HABBIKOB Pa3yMHOT0 MPHUPOAOIOIH30BaAHUSA,
pPa3BUTHE HKOJIOTHYECKON KYJIbTYpbI, TPUOOPETECHUE OMbITa OOIIECTBEHHO-
ITOJIE3HOM DKOJIOTUUECKOUN AEITEIIHbHOCTH.

OOmiee 4YMCIIO YacoB, NPEAYCMOTPECHHBIX [JII WM3YyYCHHs XWMHHA Ha
yTIIyOJIGHHOM YPOBHE CpeHero o0Iero oopa3zoBanus, coctabiser 204 gacos: B 10
kimacce — 102 ygaca (3 gaca B Henenmo), B 11 kimacce — 102 yaca (3 yaca B HEJIeI0).

JlanHas pabouas mporpaMMa ycujieHa IporpaMmMamMiu y9eOHOTO Kypca U3 9acTH
dbopMupyeMoil yIacTHHKaMU 00pa30BaTEIbHBIX OTHOIICHUHN «YTIyOJeHHAS XAUMUSL.
10 xknmace» (34 yaca) u «Yriny6nennas xumus. 11 kimacey (68 gacos).



COILEPKXAHUE OBYYEHUA
10 KITACC

OPT'TAHNYECKASA XUMUA

Teopernuyeckne 0CHOBbI OPraHUYECKON XUMHUM.

[IpenMer 1 3Haue€HUE OPraHUYECKON XUMHH, MPEACTABIECHUE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMN.

DJEKTPOHHOE CTPOSHHE aToMa YIJiepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHMA. BaseHTHBIE BO3MOXKHOCTH aToma yriepofa. XUMHUYECKas CBSA3b B
OpPraHMYECKUX COENWHEHUSAX. THMbl THOPUAN3AIMN aTOMHBIX OpOUTaNel yriepoja.
Mexanu3mbl  00pa30BaHHUS KOBAJICHTHOW CBs3M (OOMEHHBIM ¥ JIOHOPHO-
akuentopHslid). Tumbl nNepekpplBaHUS AaTOMHBIX OpOUTANEd, ©- U T-CBA3MU.
OpnunapHas, 1BoMHas U TpoHHas cBsA3b. CrocoObl pa3pbiBa CBS3€M B MOJIEKyJIax
opranuyeckux BemniecTB. [loHsTue o0 CBOOOJHOM pajaukane, HyKJIeopwie Hu
anexTpoduie.

Teopus crpoeHus opraHndeckux coennHeHnii A.M. bytinepoBa u COBpeMEHHbIE
IIPEACTABICHNUS] O CTPYKTYpPE MOJIEKYJ. 3HAUYECHHE TEOPUH CTPOCHMSI OPraHUYECKHUX
coequHeHU. MonekynsipHble U CTpYKTypHble (opMyibl. CTpyKTypHBIE (OPMYJIbI
pa3IMYHBIX BUJOB: pa3BEpPHyTas, COKpaml€éHHas, ckeneTHas. M3omepusa. Bunsl
M30MEPHUH: CTPYKTYpHAsi, MPOCTPAHCTBEHHAs. DIEKTPOHHBIE A(()EKTH B MOJEKyaxX
OpPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3PPEKTHI).

[IpencraBienne o kiaccupukaluu oOpraHudeckux BemiectB. [loHsTue o
dbynkuonansHoi rpymme. ['omonorus. ['omonoruueckue psaasl. Cuctemaruyeckas
HOMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTZEJIbHBIX IIPEACTABUTEIICH.

OcobOeHHocTH W Kiaccu(UKalMs OpraHudecKux peakuuid. OKHUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMU B OPTaHUYECKON XUMUHU.

OKCHNEpPUMEHTAIBHBIE METOABl M3YyYEHHsS BELIECTB M MX MPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3liaMi OPraHUYECKUX BELIECTB M MaTepHajlaMu Ha UX OCHOBE,
OMBITHl 0 MPEBPALICHUIO OPraHUYECKUX BELIECTB IpPH HarpeBaHUM (IUIAaBICHHE,
oOyIJIMBaHWE M TOPEHHE), KOHCTPYHPOBAHHUE MOJEIEH MOJEKYJ]I OPraHHMYEeCKUX
BEILIECTB.

YrieBoaopoasl.

Anxanbl. ['omonoruueckuii psja amkaHoB, oOmias (opmynna, HOMEHKIATypa U
U30MEpHst. DJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, Sp°-
ruOpuan3anys aTOMHBIX OpOuTanel yriepona, o-CBi3b. Duznyeckue CBOWCTBA
AJIKaHOB.

XUMUYECKUE CBOMCTBA QJIKAHOB: PEAKIUU 3aMELICHHs, HW30MEPU3ALNH,
NErUAPUPOBAHUS, LUKIU3ALMKU, MUPOJIN3a, KpeKuHra, ropenus. lIpencraBnenue o
MEXaHU3ME peaKUUi PaJUuKaIbHOIO 3aMEIICHUS.

Haxoxnenue B mpupoie. CriocoObl OMyYeHUs: M IPUMEHEHUE aJIKaHOB.



[Muknoankanel. O0mas ¢opmyna, HOMEHKIaTypa U uzomepusi. OCOOEHHOCTH
CTPOCHHSI M1 XUMHUYECKUX CBOMCTB MaJIbIX (IIMKJIOIPOIAH, IUKIO0yTaH) U OOBIYHBIX
(UMKJIONEHTaH, UKJIOTeKCaH) HUKIoalKaHOB. CrocOObl MOMyYeHUsI U MPUMEHEHHE
LUKJIOAJIKAHOB.

Ankensl. ['omonorndyeckuil psij ajakeHoB, oOmas ¢opmysa, HOMEHKIATypa.
DIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJIKCHOB, SP>-THOPHIN3AIHSI
aTOMHBIX opOuTanen yriepojaa, o- 1 n-cBa3u. CTpyKTypHas U reomeTpudeckas (Iuc-
TpaHc-) nuzomepusi. Pu3nvecKue CBONCTBA AIKEHOB. XMMUYECKUE CBOMCTBA: peaKIuu
IIPUCOEIUHEHHS], 3aMEIICHUS B (-TIOJIOKEHNE NPU IBOWHOW CBS3H, ITOJIMMEPU3ALUN U
okuciyieHus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiuu Ha JBOWHYIO CBS3b.
CrocoObl OJy4eHUs] U IPUMEHEHHE aJIKEHOB.

Ankaguensl. Knaccudukanus ajkaaueHOB (CONpPsDKEHHBIC, HW30JIMPOBAHHBIC,
Kymyaupogantvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XMMHUYECKUX CBOWCTB
CONPSDKEHHBIX AUEHOB, 1,2- n 1,4-npucoenunenue. [lonumepusanus cOnpsKEHHBIX
aueHoB. CriocoObl OJIy4eHNs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonornueckuil psii ajakuHOB, 00mIast Gopmysa, HOMEHKIATypa M
U30MeEpUs. DJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKWHOB, Sp-
ruOpuan3anysi aTOMHBIX opOurtaneil yriepona. dusnueckue CBOWCTBA AJIKUHOB.
XVMMHUYECKHE CBOWCTBA: PEAKLMM MPUCOECAUHEHMSI, TUMEPU3allMA U TPUMEpPU3ALUH,
oKkuciieHHus. KrucimoTHele CBOMCTBA AJIKWHOB, UMEIOIIUX KOHLEBYIO TPOMHYIO CBS3b.
KadecTBeHHbIE peakiMM Ha TPOWHYIO CBA3b. COCOOBI MOMYYEHUS U MPUMEHEHHE
AJIKAHOB.

ApomaTudeckue yriieBoJopoasl (apeHsl). ['omonornyeckuii psi apeHoB, 001as
dbopMyIa, HOMEHKIATypa U U30MEpUs. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKyYJbl OeH301a. PU3NYecKrue CBOMCTBA apEHOB. XUMHUYECKHE CBOMCTBA OEH30I1a
U €ro roMOJIOrOB: PEaKIUu 3aMEIlleHUs1 B OCH30JbHOM KOJIbLIE U YIJIEBOJAOPOIHOM
pajukaie, peaKkIUM  MPUCOEIUHEHUS,  OKHUCIEHHE  TOMOJIOTOB  O€H3o07a.
[IpencraBieHure 00 OPUEHTUPYIOIIEM JIEHCTBUU 3aMECTUTENIEH B OEH30JIbHOM KOJIbLIE
Ha TpUMEpE AJKWIBHBIX PaJUKajOB, KapOOKCHJIbHOM, TMAPOKCHIBHON, aMHHO- U
HUTPOTPYMIbI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMHUYECKHX CBOMCTB CTHpOJA.
[Tonmumepuszanust cruposa. CrnocoObl MOJYyYEHUS M NPUMEHEHHE apOMAaTUYECKUX
YIJIEBOJIOPOJIOB.

[Ipuponnsrii ra3. IlomytHeie HedTsHBIE Ta3bl. HedTh m €€ mpoucxoxkiueHue.
Kamennsplii yroins U npoAaykThl ero nepepaboTku. CrocoObl nepepaboTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaauTUYECKuil), pUPOPMHUHT, MUPOIU3.
[IpoxyxTsl nepepaboTku HEDTH, UX MPUMEHEHUE B MPOMBIIIUICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHME TAJOTEHIIPOM3BOJHBIX YTJIEBOJOPONOB. Peaknuum
3aMEIIEeHHUs] TrajoreHa Ha THAPOKCOTPYNIY, HUTPOrpYyIIy, LHAHOTPYIIY,
aMuHOrpynmy. JIeicTBUe Ha rajJoreHnporn3BOAHBIE BOJHOIO U CIIMPTOBOIO PacTBOpa
ménoun. B3anMoaeincTBHE AUTAIOTCHAIKAHOB ¢ MarHueM W LHUHKOM. [loHsATHE O
METAJUIOOPTraHUYECKUX  COeAMHEHUAX. lcnosb30oBaHME — raJIOr€HIPOM3BOIHBIX
YIJI€BOJIOPO/IOB B OBITY, TEXHUKE U ITPU CUHTE3€ OPraHUYECKUX BEIIECTB.



OKCHNEpPUMEHTAIBHBIE METOABl M3YyYEHHsS] BELIECTB M MX NPEBPALLCHUMN:
M3y4YeHHE (PU3NUECKUX CBOWCTB YIJIEBOJOPOAOB (PacTBOPUMOCTh), KaUECTBEHHBIX
peakuuil yrieBOJOpPOIOB pPAa3IMYHBIX KJIaccoB (0oOeclBeYMBaHUE OpPOMHOM WM
MOJHON BOJbI, pacTBOpa IE€pMaHraHaTa Kajus, B3aUMOJCHCTBHE AalETHIICHA C
aMMHUa4YHBIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE OOHAPYKEHHE YIiiepoa
U BOJAOPOJa B OPraHWYECKHUX BEUIECTBAX, IOJYYEHUE JTHIICHA W HU3YYECHHE €ro
CBOMCTB, O3HakomjeHHe c KoiekuusMu «Hedpte» u «Yromp», ¢ obOpasuamu
IJJACTMACC, KAyYyKOB MW PE3WHBI, MOJCIUPOBAHMWE MOJIEKYJ] YTJIEBOJOPOJOB U
raJIOTEHIIPOU3BOJIHBIX YTIIEBOIOPOIOB.

KucJiiopoacoaep:kaiue oprannyeckue coeJMHeHHs.

[IpenenbHble OAHOATOMHBIE CHUPTHL. CTpoeHue MOJeKyn (Ha TpuMepe
MeTaHoJla MW JTaHona). [omomornyeckuit psa, obmas dopmyna, H30MepHs,
HOMEHKJIaTypa ®  kimaccudukamusa. Du3WUYECKHe  CBOWCTBA  MPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BonopoaHsle CBA3M MEXAy MOJIEKYJaMU CIUPTOB.
XVWMHYECKHE CBOMCTBA: pPEAKUWUM 3aMEILIEHUs, JETUApaTalliy, OKHUCIICHMS,
B3aUMOJICVCTBUE C OPraHMYECKUMHU U HEOPraHWYECKUMH KucioTaMu. KauecTBeHHas
peakiusi Ha OJHOATOMHBIE COUPTHL. J[eMCTBHE 3TaHONA W METAaHOJAa HAa OPraHU3M
yenoBeka. CriocoObl MOTyYeHUs: U MPUMEHEHUE OJJHOATOMHBIX CITIUPTOB.

[IpocTeie 3¢upsl, HOMEHKIaTypa U uzoMepus. OcoOEHHOCTH (PU3MUECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroaToMHbpl€ CIHUPTHl — OJTHICHIVIMKOJIb W INHIEpUH. (PU3NUECKHE H
XUMUYECKUE CBOMCTBA: PEAKLIMM 3aMEILEHUs, B3aUMOJECHCTBUE C OPraHUYECKUMU U
HEOPraHWYECKUMH KHUCJIOTaMHU, KaYE€CTBEHHAsl PEaKIMsl HA MHOTOATOMHBIE CIUPTHI.
[IpeacraBnenre 0 MEXaHU3ME peakUuid HyKJIeo(pUIbHOro 3aMmelleHus. /lelictBue Ha
opranusMm uenoBeka. CrocoObl MOTydeHHs U TPUMEHEHHE MHOTOAaTOMHBIX CITUPTOB.

@enon. CTpoeHHME MOJEKYJbl, B3aMMHOE BIMSHHE T'HAPOKCOIPYIIIBI H
oenszonpHOro siapa. dusmueckue cpoiicTBa (eHona. OCOOEHHOCTH XUMHUYECKHX
cBoiicTB (eHona. KauectBeHHble peakuuu Ha (eHos. ToKcMYHOCTH (eHoa.
CriocoOslI nostydeHus U npuMeHenue gpenomna. denondopmanpiaerusas cMoia.

KapOoHuibHbIE COEAMHEHNS — QJIbJETHIbl U KETOHBI. DJEKTPOHHOE CTPOEHUE
KapOOHWIBHON rpymnmbl. ['oMonoruueckue psjpl ajabAETUAOB M KETOHOB, 00IIas
dbopmyna, uzomepust 1 HoMeHKIaTypa. Pu3nueckue CBONCTBA albICTHI0B U KETOHOB.
XHWMHUYECKUE CBOMCTBA aNBJETMJOB W KETOHOB: pEAKIUU MPUCOCAUHEHUS.
OxucneHne anbpACTHUAOB, KAauyeCTBEHHBIC pEakuu Ha ajpaeruabl. CrnocoObl
MOJIyYeHUS! U IPUMEHEHUE AJIbJIETUAOB U KETOHOB.

OmHOOCHOBHBIE Tpe/eTbHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS
MOJIEKYJI KapOOHOBBIX KHCIIOT. M30oMepus u HOMeHKnarypa. Ou3nuecKue CBOWCTBA
OJIHOOCHOBHBIX MpEAENIbHBIX KAapOOHOBBIX KHCIOT. BoaopoaHbie CBS3HM MEXAY
MOJIEKyJIaMUd KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KHCJIOTHBIE CBOWMCTBA,
peakuust >TepUPUKALNUMA, PEAKIUU C YYACTHEM YIJIEBOAOPOJHOIO paauKaa.
Oco0OeHHOCTH  CBOMCTB MypaBbUHON KHUCIOTHL. [loHsAITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CJOXHBIX 3pupax. MHorooOpa3ue KapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOICTB HENPEAENHbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIIOT,



IUKapOOHOBBIX KHUCIIOT, THAPOKCUKApOOHOBBIX KHUCIOT. [IpencraBurenu BbICIINX
KapOOHOBBIX KHUCJIOT: CT€ApUHOBAasA, TMAJIbMUTHUHOBAs, OJICMHOBAS, JUHONEBAS,
JuHOoNeH06as KUCIOThL. CIIOCOOBI MOMTyUeHUsl U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble >@upbl. ['omonorumueckuil psna, odOwas Qopmyrna, u3oMmepus Hu
HOMEHKJIaTypa. PU3NYECKME M XHMHUYECKHE CBOMCTBA: THAPOJIHA3 B KHCIOH H
IIEJIOYHOM Cpelie.

XKupsl. Ctpoenue, pusnueckre U XUMHUYECKUE CBOMCTBA JKUPOB: THUAPOJIN3 B
KHCTIOW U 1Ieno4Hoil cpere. OCOOEHHOCTH CBOWCTB KHUPOB, COJAEPKAIINX OCTATKH
HETPEAENIbHBIX JKUPHBIX KUCIIOT. JKUpbI B IPUPOJE.

MBpBIL14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ACHCTBUE.

OOmrast xapakTepucTHKa yrieBoaoB. Kinaccudukarus yriieBo1oB (MOHO-, TU- U
nonucaxapuabl). MoHocaxapuabl: TIOKo3a, (pyKTO3a, Trajakro3a, puodo3sa,
ne3okcuprubo3a. PU3NYECKUE CBOICTBA M HAXOXACHHE B mpupoje. POTOCHHTES.
XVMMHUYECKHE CBOMCTBA IJIIOKO3BL: PEAKLUU C YYACTUEM CIIMPTOBBIX M aJbJECTHIHON
rpynn, CIOUPTOBOE M MOJOYHOKHCIOE OpokeHue. IIpuMeHeHue TIIIOKO3bI, €€
3HAYCHHE B JKU3HEACATENBHOCTH OpraHusMa. Jlucaxapuabl: caxapo3a, MajbTo3a U
nakTo3a. BoccraHaBimBaronMe M HEBOCCTAHABIMBAIOLIME Aucaxapuisl. ['nuaponns
nucaxapuoB. Haxoxaenue B npupoae u npuMmeHeHue. llonmcaxapuabl: Kpaxmadn,
INIMKOTeH W 1emnonio3a. CTpoeHue MakpoOMOJIEKydl KpaxMala, TJMKOreHa M
LEeJUTI0NI03bl. PU3HYECKUE CBOMCTBA Kpaxmalia U LEJUTI0I03bl. XUMUYECKUE CBOMCTBA
Kpaxmajia: THUAPOJHN3, KaueCTBEHHAs peakiusi C HOJO0M. XHMHYECKHE CBOWCTBA
[EJUTIONO3bL:  THAPONU3, TModydeHue ddupoB nemmono3sl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCNEepUMEHTAIbHBIE METOAbl M3YyYEeHHsS] BELIECTB M MX MPEBPALCHUN:
PacTBOPUMOCTh PA3JMYHBIX CIIUPTOB B BOJAE, B3aUMOJEUCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHUE ASTWJIOBOIO CIHMPTAa B aJIbJETH] HA PACKaJIEHHOM MEIHOW NPOBOJIOKE,
OKHUCJICHHE JTHJIOBOTO CHHpPTa AUXPOMATOM Kajius (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB), KAueCTBEHHBIE pEaKUUMU Ha albJerujpl (C THUIPOKCHUIOM
muammuHcepeopa(l) u ruapoxcunom meau(Il)), peakius riuiepruHa ¢ THIAPOKCUIOM
meau(ll), xumuueckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICUCTBHE
pacTtBopa IoKo3bl ¢ ruapokcunom Meau(Il), BzanmoaelicTBue kpaxmana ¢ HOJIOM,
pelIeHre YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM «CrupTsl U ¢eHons», «KapOoHOBbIE
KUCTOTHI. ClI0KHBIE (DUPBD».

A3oTcoep:xaniue OpraHuvecKue coeuHeHus.

AMMHBI — OpPraHMYECKHE MPOM3BOAHBbIE ammuaka. Kiaccudukaiuss aMHHOB:
anu(paTUYECKue U apOMaTUYECKUE; TIEPBUYHbBIC, BTOPUYHbBIE U TpeTUyHble. CTpOECHHE
MoJIeKyn, obmasi ¢opmyna, H30MEpHUs, HOMEHKIaTypa M (PU3MYEcCKHe CBOMCTBA.
XHUMHUYECKOE  CBOWCTBA  alu(aTHUYeCKMX  aMHHOB:  OCHOBHBIE  CBOICTBA,
ANKWJINPOBAHKE, B3aUMOJICHCTBUE IIEPBUYHBIX AMUHOB C a30TUCTON Kucnotou. Conun
ANKUJIaMMOHHS.

AHUIVH — NpeACTaBUTENb AMHUHOB apOMaTHYECKOTO psifa. CTpoeHue aHWIMHA.
B3aumHoe BiMsiHUE TPyl aTOMOB B MOJIEKYJle aHWIMHA. OCOOEHHOCTH XUMUYECKUX



cBoiicTB aHwiMHA. KadecTBeHHble peakiuu Ha aHuiauH. CrocoObl MoOJydyeHus U
IpUMEHEHUE anudaTuyeckux aMuHoB. [loayueHne anuamHa U3 HUTpoOEeH301a.

AmuHokuciorel. HomeHnknarypa u usomepus. OTAENbHBIE MPEACTABUTENHN (.-
AMUHOKHUCJIOT: TJUUUH, alaHuH. PHU3NYecKrue CBOMCTBA aMMHOKHUCIIOT. XUMUYECKHE
CBOMCTBAa aMHMHOKHCIOT Kak aM(OTEpHBIX OPraHWYECKUX COCIUHEHMM, peakuus
NOJIMKOHACHCALMK, OOpa3oBaHHE MENTUAHOM CBsA3U. buonoruueckoe 3HadyeHHE
aMUHOKHCIOT. CUHTE3 ¥ THIPOJIN3 IENTHUIOB.

benkn kak mnpupoanele mnonumepbl. llepBuuHas, BTOpUYHAS W TPETHYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBa OEIKOB: THUIAPOIH3, JACHATYpPAIHA,
KaueCTBEHHbBIC PEAKI[UU Ha OCIIKU.

OKCNEepUMEHTAIbHBIE METOAbl HM3YyYECHHsS] BELIECTB M MX MPEBPALLCHUN:
pacTBOopeHHEe OETKOB B BOJE, JACHATypalus OEIKOB NpPHU HATrPEBaHHM, IIBETHHIC
peakiuu Ha  O€NKW, pelIeHHe OSKCIepUMEHTANbHBIX 3a7ad 10  TeMaM
«A30TColIepKallie OPraHUYECKUE COECIUMHEHUs» U «Pacrno3HaBaHWE OPraHUYECKUX
COCIMHEHUI.

BbicokoMouieKyJIsIpHbIE COCIMHEHUS.

OCHOBHBIE TIOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALUHU, CPEIHSS MOJEKYJSIpHAS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIDHBIX COCIMHEHHA —
MOJIMMEpU3aIUs U OJUKOHIEHCALUS.

[lonumepuble  matepuansl. [lmacTmacchl  (MOJNMATWIIEH, MOJUIPOIUIIEH,
MOJMBUHWIXJIOPUA,  TOJHCTHPOJ,  MOJMMETHIMETAKpuiaT,  MOJIHKapOOHATHI,
nonudTHIeHTepedTanaT). Y Tuim3anus 1 nepepaboTka miacTyka.

DnacToMepsl: HATYpaJIbHBIN KaydyK, CHHTETHYECKHE KaydyKu (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3nHa.

Bonokna: HaTypasibHble (XJIONOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHUHTETUYECKHUE (KalpOH U JaBCaH).

[TonuMmepsl crienuanbHOrO Ha3HauyeHUs (TedIIoH, KeBiap, JIEKTPOIPOBOISAIINE
MOJIUMEPBI, OMopasaraeMble MOJIUMEPHI).

OKCINEPUMEHTAIBHBIE METOABl M3YyYEHHsS] BELIECTB M MX MPEBPALLCHUMN:
O3HaKOMJIEHHE ¢ oOpa3lamMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3agay 1o Teme «Pacrmo3HaBaHue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3agaum.

Haxoxnenne MonekynsapHOi (GOPMYNIbI OpPraHMYEeCKOro COCTUHEHHS 10
MacCCOBBIM JIOJSIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOKJIECHUE MOJIEKYJISIPHOU
(GbOopMyIIbI OPraHUIECKOTO COCTUHEHUS M0 Macce (00bEMY) MPOIYKTOB CrOPAHHUS, IO
KOJIMYECTBY BemecTBa (Macce, 00BEMY) MPOAYKTOB pEaKIUUA H/WIA HCXOMHBIX
BEIIECTB, YCTAHOBJICHHWE CTPYKTYpPHOH (DOpPMysIBl OpraHMYeCcKOro BEIIeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB TOJYYECHHS, OMpEACIICHUE 0NN
BBIX0/Ia IPOIYKTA PEAKLUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpeMeTHbIE CBA3H.



Peanu3zanus MeXnpeaMETHBIX CBsI3€ PU U3YYEHUH OpraHu4eckoi Xumuu B 10
KJIaCCE OCYUIECTBIIIETCS 4YEpe3 MCIOJIb30BAaHHE KaK OOLIUMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK M TOHATUH, NPUHATHIX B OTAEJBHBIX IpEIMETaX €CTECTBEHHO-
HAy4YHOTO LMKIIA.

OO11ue ecTecTBEHHO-HAyuYHbIE MOHATHUA: SIBJICHHME, Hay4HbIH (DakT, rumoresa,
TEOpus, 3aKOH, aHalu3, CHHTE3, KiacCU(pUKauus, HaOII0eHuEe, H3MEpPEHUeE,
HKCIIEPUMEHT, MOJIEb, MOICITUPOBAHUE.

@dwuzuka: Marepus, aroM, OJEKTPOH, TMPOTOH, HEUTPOH, MOJEKyJa,
AHEPreTHUECKUN YPOBEHbB, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSTHUE BEIIECTBA,
bu3znyecKkre BeTMUNHBI, €AMHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owocdepa, MeTaboaU3M,
HACJEJICTBEHHOCTb, aBTOTPO(HBIA W TEeTEPOTPO(PHBIA TUN NUTAHUSA, OpOKEHHE,
dbotocunHTe3, NbIXaHue, OCIKH, YTIIEBOAbI, JKUPHI, HYKIEHHOBBIE KHCIOTHI, (PEpMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMBbIE, TOIUIHBO.

TexHosorys: NUIIEBbIE MPOTYKThI, OCHOBBI PAllMOHAILHOTO MUTaHUS, MOIOIIHE
CpEICTBa, MaT€pHAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX SAep. XUMHUYECKHMU 3yeMeHT. M3ortombl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YMCIIA. DHEPreTHUYECKHUE YPOBHU U
moaypoBHU. ATOMHBIE opOuTanu. Kimaccuukamuss XaMHIeCcKuX 3JIeMEeHTOB (s-, p-, d-,
f-anementsl). PacnpeneneHne 31€KTPOHOB MO aTOMHBIM OpOUTANIAM. DJIEKTPOHHBIC
KOH(UTypaly aTOMOB 3JIEMEHTOB TEPBOTrO—4ETBEPTOrO MEPHOJIOB B OCHOBHOM H
BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KoH(pUrypamnuu HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

ITepuonnueckuii 3axkoH U llepuonndeckass cucremMa XHUMUUYECKUX DIJIEMEHTOB
J.. MenneneeBa. CBsizb NEPUOJMYECKOTO 3akoHa U llepronnueckoil cucTeMbl
XMMHUYECKUX  JJIEMEHTOB C  COBPEMEHHOM  TEOpPUEHM  CTPOECHUsS  aTOMOB.
3aKOHOMEPHOCTU U3MEHEHHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX M CIIOXHBIX BEIIECTB MO TPYNIIAM U MEPHUOIaM. 3HAYEHUE TIEPUOIAYECKOTO
3akoHa /[.1. Menaeneena.

XuMHUYECKass CBSI3b. BHIBI XWMHUYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTayuimueckas. MexaHu3Mbl 00pa30BaHUS KOBAJCHTHOW CBSI3M: OOMEHHBIM W
JOHOPHO-AKIENTOPHBIA. DHEPrus U JUIMHA CBA3U. [10IpHOCTH, HANIPABIEHHOCTh U
HAChIIAEMOCTh KOBAJICHTHOW CBA3U. KpartHelie cBs3u. BopoponHas — CBsA3b.
MeXMONEKYIIAPHBIE B3aUMO/ICHCTBHS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. C(BSA3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C MX F€OMETPUUECKHUM CTpPOCHHEM (Ha MpUMEpe COEIUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOIA).



[IpencraBiieHre 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA!
KOMILJIEKCOOOpa30oBaTelib, JIUTaH bl. 3HAUCHHE KOMIUIEKCHBIX coequHeHui. [lonsTue
0 KOOPJIMHAILIMOHHON XUMUHU.

BemectBa  MOJEKYyJISIpHOTO U HEMOJIEKYJISIPHOTO  CTpPOE€HHS.  THIbI
KPUCTAJUIMUECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonarue o aucnepcHbix cucremax. McrtuHHbie pactBophl. [lpencraBienue o
KOJUIOUJHBIX pacTBopax. CriocoObl BhIPaKEHUS KOHIIEHTPAIIMKU PACTBOPOB: MAacCOBast
J0JIsl  BEIIeCTBa B  pacTBOpe, MoJjsipHass KoHueHTpauus. HaceimenHsie u
HEHACBIILICHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramioruaparsl.

Knaccudukanyus m HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. 1pHBUATBHBIC
Ha3BaHMS OT/EJIbHBIX MPEACTABUTENICH HEOPTaHUUYECKUX BEIIECTB.

Knaccudukanms XUMUYECKHX peakUMid B HEOPraHWYECKOW M OPTaHUYECKOM
XUMUH. 3aKOH COXPAHEHHUSI MAcChl BEIIECTB; 3aKOH COXPAHECHHUS U MPEBpaIlCHUS
DHEPIrUU TPU XUMHUYECKUX peakiusaxX. TemnoBbie d(PPEKThl XUMUUYECKUX PEaAKIUH.
TepmoxumMuyeckre ypaBHEHUSI.

CKOpOCTh XMUMHMUYECKOW peakluu, €€ 3aBUCHUMOCTb OT Pa3IUYHbIX (PaKTOPOB.
['oMoreHHble U reTeporeHHbie peakuuu. Katanus u katanu3aTtopsl.

OOpatumble U HeOOpaTHUMbIE peakiuu. XuMuUdeckoe paBHoBecue. KoHcraHnTa
XUMHYECKOTO paBHOBecUs. DakTOpbl, BIUAIONIME HA IOJO0XKEHUE XUMHUUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHILEHTPAIMU BEIIECTB, YYAaCTBYIOIIMX B
peakuuu. [Ipuniun Jle [latense.

DnekTponautuueckas aucconuanus. CuibHbIe U ciadble JeKTPOauThl. CTeneHb
nucconpan. Cpela BOJHBIX PACTBOPOB: KHCIOTHAsl, HEWTpajbHas, IIEIOYHAs.
Bonoponnsiii mokazarens (pH) pactBopa. ['maponus coneil. Peakiuu MOHHOTO
oOMeHa.

OKUCANTENBHO-BOCCTAHOBUTEIBHBIE peakuu. Crenenn OKHCJICHHSI.
OkucnauTenb W BOCCTAaHOBUTENb. I[Ipomecchl OKHCIEHHST W BOCCTAHOBIICHHSI.
Baxneiilline OKHCIUTEIM W BOCCTAHOBUTEIM. MeETOJ 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTANIbHBIE METOJbl HW3YyYEHHUS BEIIECTB M HUX MOpPEBpallCHUN:
pa3lIoKEHHE MEPOKCHMIA BOJIOPOJa B NPUCYTCTBUM KaTalu3aTopa, MOJIEIU
KPUCTAUTMYECKUX PEMIETOK, MPOBEJACHUE PEAKIIU MOHHOTO OOMEHa, OmpeieicHue
cCpedbl PacTBOPOB C TOMOINBIO HWHIMKATOPOB, HW3YyUYCHHUE BIMSHUS Pa3THUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOW pEaKmuu U TIOJOKEHUE XHUMHUYECKOTO
paBHOBECHSI.

Heopranuyeckasi xummsi.

[Tomoxenne HemeTauioB B [lepuoandyeckoil cucreMe XMMHYECKUX SJIEMEHTOB
J.1. MenaeneeBa 1 OCOOCHHOCTH CTPOCHHUS HMX aToMOB. (DU3WYECKHE CBOWCTBA
HEMETAJUIOB. AJTOTPONUS HEMETALIOB (Ha MpUMeEpe KHUCIOpoJa, cephl, Gocdopa u
yriiepoza).

Bonopoa. Ilonyudenue, ¢u3myeckue U XHUMHYECKHE CBOMCTBA: PEAKIHUHU C
METAJJIaMH U HEMETAJJIaMU, BOCCTAHOBHUTENbHBIE CBOMCTBA. ['mapuasl. TomnuBHbBIE
AJIEMEHTBL.



['anmorensl. HaxoxxneHwe B mpupone, CHOCOObI MONYy4YEeHHs, (PU3NUYECKHE U
XUMHUYECKHME CBOMCTBA. l'amoreHoBoaoponbl. BaxHeimme KUCIOPOICOAEpKAIIUE
COEIMHEHMs TajJloreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CHOCOOBI IMOJIy4YEHHUS
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COCTMHEHM.

Kucnopon, o30H. JlaGopaTopHble M NPOMBIIUIEHHBIE CHOCOOBI TMOTYYEHHUS
kuciopoga. Pu3nyeckne U XUMUYECKHE CBOKWCTBA U IPUMEHEHHE KUCIIOPO/Ia U 030Ha.
Oxcuzpl ¥ NEPOKCHIBI.

Cepa. Haxoxmenme B TpHpOAE, CIOCOOBI TMONMy4YeHUS, (QPU3HUECKHE U
xumuueckue coiictBa. CepoBosiopo/, cyibduasl. Oxcua cepbi(IV), okcun cepoi(VI).
CepHucTast U cepHasi KUCJIOTHI U UX coau. OCOOEHHOCTH CBOMCTB CEPHOM KHUCIIOTHI.
[IpumeHeHune cepbl U €€ COeIMHEHUI.

Azor. Haxoxaenne B mpupoae, cmocoObl ToONydeHus, (Qunveckue u
XUMUYECKUE CBOWCTBA. AMMUAK, HUTpHUAbl. OKcuabl a3oTa. A30THCTasi U a30THas
KHUCIIOTHI ¥ UX coiu. OCOOEHHOCTH CBOMCTB a30THOU KUCHIOTHL. [IpumeHenue a3ora u
€ro COeIMHEeHUI. A30THBIC yIO0OpEHHUS.

®ochop. Haxoxaenume B mnpupoae, crnocoObl NOMy4yeHUs, (U3HUECKUE U
xumudeckue cBoiictBa. Dochuast u dochun. Oxcunsl docdopa, dochopHas
kuciaora u e€ conu. Ilpumenenue Qochopa u ero coeaunenuil. docdophHbie
ya00peHus.

VYriepoa, HaXOXKAEHUE B TpUpoae. AJUIOTpoIHbIe Moaudukanuu. Ou3ndeckue
M XMMHYECKHE CBOMCTBA MPOCTHIX BEHIECTB, OOpa3oBaHHBIX yriaepoaoM. Okcup
yraepona(ll), okcun yrinepona(IV), yronpHas kucinora U €€ coiu. AKTUBHPOBAaHHBIN
yromib, ancopoums. Dymiepensl, rpadeH, yriepoaHble HaHOTpYyOku. [Ipumenenue
MPOCTHIX BEIIECTB, 00PA30BAHHBIX YIIEPOJIOM, U €r0 COEUHEHUH.

Kpemuuii. Haxoxnenne B mpupojge, crnocoObl MOMydeHHs, (U3NUECKUe H
xumuueckue cBoictBa. Oxcupa kpeMHusA(IV), kpemHueBas KHUCIOTa, CHIJIMKATBHI.
IIpuMeHeHne KpeMHHUs U ero coequHeHui. CTeKII0, ero MoJy4YeHHe, BUJIbI CTEKIIA.

[Tonoxenue MerauioB B llepuoanyeckod cUCTEME XUMUYECKHX DIIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI DJICKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmme
¢usnueckue cBoiicTBa MeTamioB. [IpumeHeHHe MeTamioB B OBITY M TEXHHKE.
CrutaBbl METAJUIOB.

DIEKTPOXUMHYCCKHUH PsiT HAMPSDKCHWH MeTaIToB. O01mme crmocoOb! MOMydeHus
METaJUIOB: THIPOMETAILTYPIHsl, TUPOMETAILIYPIus, AneKTpoMeTautyprus. [lonstue o
KOppo3uu MeTaioB. Croco0bl 3aIUTH OT KOPPO3HH.

Obmass xapaktepuctuka wmetauioB [A-rpynmer [lepuonnyeckoil cucTEMBI
XUMHUYECKUX 3dNieMeHToB. HaTpuii u xanwmii: momydyenue, GU3nueckue U XUMHUIECKHUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U X COCTMHEHUU.

Obmass xapaktepuctuka MetamioB IIA-rpynmsr [lepuogudeckoid cucTEMBI
XUMUYECKUX DJIEMEHTOB. MarHuii u Kaiblui: mojdydyeHue, (U3nyeckue u
XUMUYECKUE CBOWCTBA, NPUMEHEHUE NPOCTBIX BEUIECTB U HX COEAMHEHUM.
XKécTtkocTb BOJBI U cIOCOOBI €€ yCTpaHEHUS!.



AmoMuHM: TIONTy4eHue, (HU3MYECKUE U XUMHUYECKHE CBOMCTBA, NMPUMEHEHUE
MPOCTOTO BEHIECTBA M €ro CoeAUHEHW. AMQOTepHbIE CBOWCTBA OKCHUIA H
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmrast  xapakTepucTMKa MeTauioB 1mobOouHbix  moarpynn  (b-rpymm)
[Teproauyeckoil CHCTEMbI XUMUYECKHUX 3JIEMEHTOB.

Pu3nuecKkue U XMMHUYECKHE CBOMCTBA XpoMa M €ro coenuHeHud. OKCUIbl U
ruapokcunsl  xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomatbl u AuxpomaThl, HUX
OKHUCIIUTENIbHBIC CBOMCTBA. [loyueHre u mpuMeHeHne Xpoma.

Ou3MUeCKUe M XUMHUYECKME CBOMCTBA MapraHia HW €ro COEAWHCHUMU.
Baxwneiimme coeaunenus  Mapranua(ll), wmapranuna(IV), wmapranma(VI) wu
mapranma( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOKCTBA.

dusznyeckue U XUMHUYECKHE CBOMCTBA JKejie3a U ero coeauHeHuil. OKCUabl,
ruapokcuansl U conu xkeneza(ll) u sxenesa(lll). [Tonydyenue u mpuMeHeHHE Xene3a U
€ro CILUIaBOB.

du3znueckne U XMMHUYECKHUE CBOMCTBA Menu U €€ coeauHeHuil. [lonmyueHnue u
MIPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[uuk: momydyeHue, ¢GU3MYECKHE W XUMUYECKHE CBOMCTBAa. AMdoTrepHbie
CBOWCTBA OKCHJA M THIPOKCHIA LHMHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHenue
LIMHKA U €r0 COCIMHEHUM.

OKCIepUMEHTaIbHbIE METOJbl H3yYEHHS BEIIECTB W HUX MNpPEeBpalllcHUM:
HM3ydeHHue O0pa3I0OB HEMETAIOB, TOpeHue cephl, ¢docdopa, keire3a, MarHus B
KUCJIOPOJIE, W3yYECHUE KOJUIEKIMU «MeTamipl W CIUIaBbD), B3aUMOICHCTBHE
HIEJOYHBIX U IIEJIOYHO3EMEIBHBIX METAUIOB C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAIIOB), B3aWMMOJICMCTBHE IIMHKA M JKeje3a C pacTBOpaMH KHUCIOT U
1IeJI04ei, KaueCTBEHHbIC PEaKIIMM Ha HEOPraHUYECKUE aHUOHBI, KATUOH BOJIOPOJA U
KaTHOHbI METAJJIOB, B3aUMOJICCTBUE THUIAPOKCHIOB QIIOMUHUS U IMHKA C
pacTBOpaMH KHUCJIOT M IIEJIOYEH, PELICHUE SKCIEPUMEHTANIbHBIX 3ajlad M0 TeMaM
«Tanorens», «Cepa u e€ coeguHeHUs», «A30T U (pochop U UX COETUHEHUSNN,
«MerTasibl MIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYIII.

XUMHUSA U KU3Hb.

Ponp xuMuu B o0ecrieyeHuu yCTOMYMBOTO pa3BUTHs yenoBedecTBa. [lonsTue o
Hay4YHBIX METOJIaX MO3HAHUSI WU METOJIOJIOTUM HAay4dHOTO ucciefoBaHus. HayuHbie
MIPUHITUIIEI OPTAHU3AIMA XUMHUYECKOTO TMPOW3BOACTBA. [IpOMBINIIIEHHBIE CIIOCOOBI
MOJYYCHHS] BaXXHEUIMX BEHIECTB (HAa MpUMeEpe MPOU3BOJICTBA aMMHUaKa, CEPHOMU
KHCIIOTBI, Me€TaHoa). [IpOMBITIUIEHHBIE CTIOCOOBI MOTYYEHUS METaUIOB U CIUIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEeH Cpedbl U ero mociencTsus. Ponb xumuu B
o0ecrieYeHr IHEPreTHYECKONM 0€30MacHOCTH.

XuMusi HW  340pOBbE 4eloBeKa. JlekapctBeHHble cpenctBa. IlpaBuna
HCTIOJB30BaHUA JIEKAPCTBEHHBIX MTpenapaToB. POk XUMUM B pa3BUTUHN MEAUIUHEI.

XWMHS TUIIA: OCHOBHBIC KOMIIOHEHTHI, MUIIECBBIC J00aBKH. Poib xumMuu B
o0ecreueHny MUIIEeBON OE30MacCHOCTH.

Kocmernueckne u mnapdromepubsie cpeactBa. beitoBas xumus. Ilpasuiia
0e30macHOro UCIOIb30BaHMS MPEMapaToB OBITOBOM XUMHH B ITOBCETHEBHOM KU3HHU.



XUMHSI B CTPOUTENIBCTBE: BAXKHEHIIIME CTPOUTENIbHBbIC MaTepHasibl (ILIEMEHT,
OCTOH).

XuMHUS B CENIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEpaIbHbIC Y 100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuajbl, KpPacKH, CTEKIO, KEpaMHKa.
Marepuaiel A1t 31€KTpOHUKHA. HaHOTEXHOI0THH.

Pacuérnbie 3anaum.

Pacuétel: maccel BemecTBa Wi 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY
BEIIIECTBA, MACCe WM 00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MACChI
(00BEMa, KOTMYECTBA BEMIECTBA) MTPOTYKTOB PEAKITNH, €CIIM OJHO M3 BEIIECTB UMEET
MIpUMECH, MacChl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIA OJTHO U3
BEIIECTB /IaHO B BUJIE€ PACTBOpaA C ONPEAECIEHHOW MACCOBOW JIOJEH PACTBOPEHHOIO
BEIIIECTBA, MAaCCOBOM JIOJIM U MOJISIPHOM KOHIIEHTPAILIMM BELIECTBA B PacTBOpPE, JOJIHU
BBIXO0/Ia MPOIYKTA PEAKIIUU OT TEOPETUUECKH BO3MOYKHOTO.

MexnpeIMeTHbIE CBSI3H.

Peanuzanus MeXnpeAMETHBIX CBsI3ed MPU U3yUYCHUH OOIIEH U HEOPTraHUYECKOM
xuMuH B 11 Kjjacce oCylIecTBISETCS Yepe3 UCIIOIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX T[IOHATUH, TaK W TOHITUH, NPUHATBIX B OTACJIBHBIX MPEIMETAX
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OO01ume ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: SIBICHUE, HAy4YHbIA (aKT, TUIOTE3a,
TEeOpHsl, 3aKOH, aHAIW3, CHUHTE3, KiIaccU(HKaIs, MEePUOIUIHOCTh, HAOJIOJICHUE,
M3MEpEHNe, IKCIIEPUMEHT, MOJIENb, MOJICIUPOBAHHUE.

®dusuka: Marepusi, MUKPOMHUP, MaKpOMHP, aTOM, 3JIEKTPOH, IPOTOH, HEHUTPOH,
WOH, U30TOIbI, PaJMOaKTUBHOCTh, MOJICKYJIa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO,
Teno, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, HJCATBHBIN Ta3, (U3HUECKHUEC
BEJIMYUHBI, €IMHULIBI U3MEPEHUS, CKOPOCTb, SHEPIHUsl, Macca.

buonorus: knetka, opranusM, skocucrema, ouochepa, MeTaboIM3M, MAKPO- U
MUKPOAJIEMEHTBI, OCJNKH, KUPbI, YTIEBOAbI, HYKJIECHHOBBIC KHUCIOTHI, (HEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U TOTOK YHEPTHH B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIC MOPOJIbI, MOJE3HbIE HCKOMAeMble, TOIUIMBO,
PECYpPCHL.

TexHoIOrusl: XUMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYPTHsl, CTPOUTEIIbHBIC
MaTepualibl, CEJIbCKOXO3IUCTBEHHOE IPOU3BOJICTBO, MHUIIEBAS MPOMBIIUICHHOCTD,
(dapmarieBTHUECKasl MPOMBINIIICHHOCTD, TIPOU3BOICTBO KOCMETHYECKUX IpEINapaTos,
MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pPUAIOB, AJICKTPOHHAS MPOMBIIUICHHOCTD,
HaHOTEXHOJIOTHUHU.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMKWAU
HA YTJIYBJIIEHHOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATDBI

B COOTBETCTBMM C CHCTEMHO-JIESITEIBHOCTHBIM TMOAXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS NpeameTa «XUMHsS») HAa YPOBHE CPEOHErO
obmiero  oOpa3oBaHMsI  BBIACICHBI  CIICAYIONIME COCTABIISIONINE: OCO3HAHHE
OOyYaroImMUMHUCA  POCCUUCKOM  TpaXXJaHCKOWM  HMJACHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIPECICHNUI0; HAIMYUE MOTHUBAIIUU K
O0Oy4eHHI0; TOTOBHOCTh M CIIOCOOHOCTH OOYYaromIMXCS PYKOBOJCTBOBATHCS
NPUHATBIMM B OOIIECTBE TMpaBWIaMd U HOPMaMH TIOBEJCHHUS; HaJU4Yue
MIPaBOCO3HAHUS, DKOJOTHUYECKOW KYJIBTYPHI; CIIOCOOHOCTh CTAaBHTh IIEITH M CTPOUTH
KU3HEHHBIE TIJIaHBI.

JINYHOCTHBIE  PE3yJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKON JEATEIbHOCTH
00y4Jaronuxcsi B MpoIecce peaau3aiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JINYHOCTHBIE  pE3yJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
c(OPMUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKON JEATEIbHOCTH
oOy4Jaronuxcsi B MPOIECCE peaau3alui 00pa30BaTeIbHON ACATEIBPHOCTH, B TOM
YuCJIe B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS OOYYaIONUMHUCS CBOMX KOHCTHTYIIMOHHBIX IPaB W OOS3aHHOCTEH,
YBOKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUSI O COUMAIBHBIX HOpPMax U TMpaBUjiIaX MEXKINYHOCTHBIX
OTHOILIEHUI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW JEATETLHOCTH MPU CO3/IaHUU YUEOHBIX
MIPOEKTOB, PEIICHUN YYEOHBIX M MO3HABATENBHBIX 337a4, BBHIMOJIHEHUN XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh MW TPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTHUKY U
apryMEHTHI IPYTUX MPU aHATN3€ Pa3TUYHBIX BUOB YUCOHOU NEATEIHLHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

IIECHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJIECAUIO
OTE€YECTBEHHON XUMMHHU,

YBOKEHUSI K TIPOIIECCY TBOpUECTBA B OO0JACTH TEOPUU U MPAKTUYECKOTO
MPUJIOKEHUSI XUMHUH, OCO3HAHMS TOTO, YTO JAaHHBIE HAYKH €CTh pPE3yibTaT
JUIMTEBHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  AKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSTHHOTO TPYy/Aa YUYEHBIX U IPAKTUKOB;

MHTEpEeca U MO3HABaTEIbHBIX MOTUBOB B MOJYYEHUU U MOCICAYIOIMIEM aHAIN3E
nH(pOpMAITUU O EPEAOBBIX JOCTHKEHUSX COBPEMEHHOM OT€UECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBE/ICHHUS;



CIIOCOOHOCTH OIIEHMBATh CUTYalllH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH, U
MIPUHUMATh OCO3HAHHBIE pPEIICHHS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE IOBEICHHE M TMOCTYNKH CBOMX TOBApHUILEH C
MO3UIMN HPABCTBEHHBIX M MPABOBBIX HOPM M C Y4YETOM OCO3HAHUS TOCIEICTBUUN
MIOCTYTKOB;

4) popmupoBaHus KYJIbTYPbI 310POBbSI:

MMOHUMAaHUs IIEHHOCTEH 3I0poBOro W  Oe3omacHOro oOpasza  JKH3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3HUECKOMY H
MICUXUYECKOMY 3710POBbIO;

coOmoIeHrsT TpaBWI 0E€30MacHOTO OOpalieHusT ¢ BeHeCTBAaMH B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYJIOBOU JAEATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTH MPaBWJI  UHAMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30macHOro MOBEICHUSI B CUTYaAIIUSIX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIEJACTBUNA W HENPUSTHS BPEIHBIX MPUBBIYEK (YOTpeOIeHuUs
AJIKOTOJIs, HAPKOTHUKOB, KYPEHHs);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHUKATUBHOMN KOMIIETEHTHOCTHU B y4e0HO-HCCIIeIOBATEIHCKON
JeSTEHLHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUECKOU U IPYTUX BUAAX ACATEIBHOCTH;

YCTAHOBKHM Ha aKTHBHOE y4acTHE B PELICHUM MPAKTUYECKUX 3a]a4 COLMAIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTHICCKOMY H3YYCHHIO MPOdecCuidl pa3IndHOTO POjJia, B TOM
YuCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAaHUI 10 XUMUH;

YBOKEHUS K TPYAY, JIOJSIM TpyJa U pe3ybTaTaM TPYAOBOM A€ TEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBHAYAJIbHOW  TPacKTOPHH
oOpazoBanusi, Oyayuieit npodeccun u peann3aluu COOCTBEHHBIX KU3HEHHBIX TJIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIHOCOOHOCTEM K XUMHHU, HHTEPECOB U
nmoTpedHOCTEH 00IIeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKU 1€JIECOO0PA3HOT0 OTHOUIECHUS K TMPHUPOJIE KAaK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MMOHUMAaHUS TJ00ATBHOTO XapaKTepa »JKOJOTHUYECKHX MpoOeM, BIUSHUS
AKOHOMMYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBLHOM CpeIbl;

OCO3HaHUSI HEOOXOAMMOCTH UCIIOIb30BaHUS JOCTHKEHUN XUMUU JJISl PEIICHUS
BOIIPOCOB PAIMOHAIBLHOTO MPUPOAOIOIL30BaAHUS,

AKTUBHOI'O HENPUATUS IEUCTBUN, IPUHOCIIIUX BPEJ OKPYKAKOMIEH TPUPOIHON
cpene, YMEHHUs MPOTHO3UPOBATHh HEOJArONMPHUSITHBIE AKOJOTHUYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUIA U MIPEAOTBPAILATh UX;

HaJIMYUsl Pa3BUTOIO SKOJIOTMYECKOTO MBIIIJICHUS, YKOJIOTHYECKOU KYJbTYPHI,
OTIBITA JICATEIIBHOCTH SKOJIOTHYECKON HAMPABICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
MMHU B TMO3HABaTEIbHOW, KOMMYHHKATUBHON U COIMAIIBHOW MPAKTHUKE, CIOCOOHOCTH
Y YMEHUS aKTUBHO MTPOTUBOCTOSATH UCOJIOTHH XeMohoouH;

7) HEHHOCTH HAYYHOT'0 NMO3HAHUS:



MHUPOBO33pPEHNUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH
1 OOIIECTBEHHOH NMPAKTUKH;

NOHMMAHUS CHEHU(PUKA XUMUM KaK HayKd, OCO3HaHMs €€ pojlu B
(GOpMUPOBAHUM PALMOHAIBHOTO HAyYHOTO MBIIUIEHUS, CO3JaHUM LEIOCTHOTO
IpelcTaBiIeHUs] 00 OKpY’KaIoLEM MHpE KaK O €AMHCTBE MPUPOJBl M YEJOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M peleHUH NpodsieM COXpaHEHUs
IIPUPOJHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0CO00H 3HAYMMOCTH XUMUU JIJII COBPEMEHHOU ITUBUITU3AIIAH:
B €€ I'yMaHHCTUYECKOW HANpPaBICHHOCTH M BAXKHOH POJU B CO3JaHUH HOBOW Oa3bl
MaTepUaIbHOU KyJIbTYphl, B PEIICHUH TT00aTbHBIX MPOOIEM YCTOMUHUBOTO Pa3BUTHS
YEJIOBEUECTBA — CBIPHEBOM, HSHEPreTUYECKOM, MHUIIEBOM M  SKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEAUILIMHBI, 00ECTICUEHUU YCIOBUI YCIEUTHOTO TPya U
HKOJIOTHYECKH KOM(POPTHOM KU3HU KaXKIOTO YeHa OOIIECTBA;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IIOHMMAaHHMsI CYIIITHOCTH METOJIOB [IO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh IOJy4YaeMble
3HAHUA JJI aHAJIM3a U OOBSICHEHUS SIBJICHUM OKPYXKAlOIIEro Mupa U MpOUCXOASIIUX
B HEM M3MEHEHM, YMEHUS JejlaTh 000CHOBAaHHbBIC 3aKJIIOUCHHUSI Ha OCHOBE HAYYHBIX
(aKTOB ¥ UMEIOIINXCS IAHHBIX C II€JIbIO MTOJIyYE€HUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH ~ CaMOCTOSITEJIbHO HUCIOJb30BaTh XUMHUYECKHE 3HAHUS IS
penieHus IpoOJIeM B peabHbIX KU3HEHHBIX CUTYaLHIX;

MHTEpeca K MO3HAHUIO, UCCIEA0BATEIbCKOMN 1EATEbHOCTH;

FOTOBHOCTM U CHOCOOHOCTHM K  HEOPEpbIBHOMY  OOpa3OBaHUID U
caM0o00Opa30BaHUI0, K AaKTUBHOMY I[IOJIYYEHUIO HOBBIX 3HAHMM 10 XHUMHUH B
COOTBETCTBHUHM C )KU3HEHHBIMHU MOTPEOHOCTAMY;

MHTEpeca K OCOOCHHOCTSM TpyJa B pasNudHbIX chepax mpodeccnoHaTbHOMI
NEATENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS IPOrpaMMbl 110 XMMHUHU Ha YpPOBHE
cpenHero oomiero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUTSI dbopmupoBaHus MHUPOBO33pPEHUS oOy4arommxcs
MEXIUCHUTUITMHAPHBIE (MEXKIIPEAMETHbIE) OOIICHAYYHbIE TOHSATHS, OTpPaXKaIOIIHe
[EJTOCTHOCTh HAy4YHOH KapTHHBI MHpa U CHenupuKy METOJO0B MO3HAHUS,
HCIIONIb3YEMBIX B E€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIHs, SBICHUE,
MPOLIECC, CUCTEMa, HAay4HbI (PaKT, MPHUHIMI, TUIIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
Teopusi, UCCleIOBaHNe, HAOMIOICHIE, N3MEPEHHUE, SKCTIEPUMEHT U APYTHE);

YHUBEpCaJIbHbIe ydeOHBIC NeHCTBUS (IMO3HABAaTEIbHBIC, KOMMYHHUKATHBHBIC,
peryJisTUBHBIE), obecnieunBarone (HopMUpOBaHHE (PYHKIMOHAIBHOW I'PAMOTHOCTH
Y COLIMAJIbHON KOMIETCHIINH 00YyJarOIInXCs;

CHOCOOHOCTh OOYHYAIOIIMXCS HCIOJIb30BATh OCBOEHHBIE MEKIUCLUILIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHMS U yYHUBEpCaJbHble  Yy4yeOHble  JCHCTBUS B
MO3HABATEJILHON M COLMAJIBHOM MPAKTHUKE.



MGTaHpe,Z[MCTHBIG pPE3YJIbTaTbl OTPAXKAKOT OBJIAACHHUC YHHUBCPCAJIbHBIMU
y‘-IC6HBIMI/I IMO3HABATCIIbHBIMHY, KOMMYHUKAaTHBHBIMH U PCTYJLITHBHBIMU HGﬁCTBHHMH.

Ilo3HaBaTeJbHBIC YHHBEPCATbHBIC YUeOHbIC 1efiCTBUSA

1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOSITENIbHO  (OpMyJIHpOBaTh M aKTyaJIM3UpoOBaThb  IpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNsaTh UENH JESITeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIESIMU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUM NPHUEMBI JIOTMYECKOIO MBIIUICHHUS:
BBIJICJIATh XAPAKTEPHbIE NPU3HAKM MOHATHUI M YyCTAaHABIMBATh WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS ISl OOBSICHEHHUS OTACIbHBIX (DAKTOB H
SIBIICHMI;

BbIOMpATh OCHOBAHUS U KPUTEPUU AJIs KJIACCU(UKALUN BELIECTB M XUMUYECKUX
pEeaKLnii;

YCTaHABIMBAaTh  INPUYUHHO-CIECACTBEHHBIE  CBA3M  MEXKIYy  HM3y4aeMbIMH
SBJICHUSIMU;

CTPOUTHb JIOTHYECKHE pacCyXJIeHus (MHAYKTUBHbBIC, JEAYKTUBHBIE, IIO
aHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M IPOTUBOPEUYUS B paccMaTpUBAaEMBbIX
SABIICHUAX, (DOPMYITHPOBATH BHIBOJBI U 3aKIIFOUCHUS;

MIPUMEHATh B MPOLECCE IMO3HAHUS MCIOJIb3YEMbIE B XMMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJIETH, TPEOOPa30BBIBATh MOJICTLHBIC MPEACTABICHUS — XUMHUYECKHM
3HaK (CMMBOJ) 3JIEMEHTa, XUMU4eckas (opMylia, ypaBHEHHE XUMHUYECKON PEaKIIuu —
IpU PEIICHUH Y4YEOHBIX I103HABATENIBbHBIX W MPAKTHYECKUX 3a7ad, MPUMEHSTH
Ha3BaHHbIE MOJICIbHBIE MPEACTABICHUS JJI1 BBIABICHHUS XapaKT€PHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUI.

2) 6a3oBbIe HCCIeA0BATEILCKHE NeiiCTBUS:

BJIAQJIETh OCHOBAaMHM METOJOB HAy4YHOI'O IIO3HAHMUS BEIIECTB M XMMHYECKHUX
pEeaKLnii;

(GbopMyJIMpOBATh 1NN U 33/1a4U UCCIIEIOBaHUs, UCIOIb30BaTh IOCTABIEHHBIE U
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHBIE BOIPOCH B KAUE€CTBE MHCTPYMEHTA MO3HAHUSA
M OCHOBbl Uil (OPMHUPOBAHMS THIOTE3bl 1O TPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMbBIX CYKJICHHI;

BJIAJETh HABbIKAMHU CaMOCTOSITEJIBHOIO IUIAHUPOBAaHUS W  IPOBEJICHUA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOAATh 32 XOJOM
MpPOLIECCa, CAMOCTOSITEIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OPMYIUPOBATH
0000I1IeHHs] W BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJbTATOB MCCIEIOBAHMS,
COCTaBISAITH OOOCHOBAHHBIN OTUET O MPOJIEIAHHOM padoTe;

npuoOpeTaTh  OMBIT YYCHHUYECKOW  HCCIENOBATENLCKOM W IPOEKTHOM
NEeSATENBHOCTH, TPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY
METO/IOB pELICHUs MPAKTHYECKUX 3aJad, IPUMEHEHUIO pa3JINYHbIX METOOB
ITO3HAHHUS.

3) pa6ora ¢ unpopmanueii:



OpUEHTHPOBATbCS B  PA3JIMYHBIX HCTOYHUKAX HUHGpopMauuu (Hay4dyHO-
HOMYJISIpHAs TUTEpaTypa XUMHUYECKOTO COJIEpPKaHusl, CIPABOYHbBIE ITOCOOUS, PECypCHI
WuTepHera), aHamu3upoBaTb HMHPOPMALMIO  pa3iMYHbIX BHJIOB U  (opm
IIPEACTABIICHUS], KDHTHYECKHU OLIEHUBATh €€ TOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTD;

(GbopMyJIMpoBaTh 3alpoChl U MPUMEHSITh PA3IUYHBIE METOJbl MPH IOUCKE U
orbope wuHpoOpMauuu, HEOOXOAMMOW JUId  BBIIOJHEHUS y4yeOHBIX  3ajad
OIPEICIIEHHOTO THIIA;

npuoOpeTaTh OMBIT HCIONB30BaHUS  WH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY TMIpecTaBICHH HHPOpMAIIH
(cxembl, TpaduKH, TUArpamMmbl, TAOIHUIIBI, PUCYHKHU U JIPYTHE);

MCIIONIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEJCTBA MPHU padOTe ¢ XUMUYECKOM
uH(popManuen: NPUMEHATh MEXNpeaIMeTHble ((u3ndyeckue M MaTeMaTHYECKUE)
3HAaKH U CUMBOJIBI, POpMYJIbl, aO0OpeBUATYPbl, HOMEHKIIATYPY;

MCIIOJIB30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJIAHOCTH.

KoMmyHnKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUA:

3a1aBaTb BOIIPOCHI 110 CYHICCTBY o6cy>1<11aeMoﬁ TCMBI B XO0A€ AHaJIora /U
AUCKYCCHH, BbICKA3bIBATH UJICH, CI)OpMyJII/IpOBaTB CBOH MPCIIOKCHHUA OTHOCUTCIIBHO
BBIITOJIHCHUA HpeI[HO)KeHHOfI 3aJa4u,

BBICTYNAaTh C MPE3CHTALMEN pe3yJbTaTOB IO3HABATEIbHOM JI€ATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMU IPH BBIITOJHEHHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOM paldOThl MO HMCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, peaiu3allii yueOHOro MpoeKTa, 1 (OpMyIUpPOBaTh BHIBOJIBI 11O
pe3ynbTaram IMPOBEAEHHBIX HCCIEIOBAHUW IYTEM COIVIACOBAaHUS INO3ULHANA B XOJIE
00CYKIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIE yHUBEpPCAJIbHbIC Y4eOHbIEC 1eHCTBHS:

CaMOCTOATENIBHO IUIAHUPOBAaTh M OCYILECTBIITH CBOK  ITO3HABATEIIBHYIO
NEeATENbHOCTh, OHpeAcisAs €€ Lenu MW 3aJadd, KOHTPOIUPOBaTb U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MPEUIaraéMblil  aJlfOPUTM  ACHCTBUH  TIpH
BBITIOTHEHUH YYE€OHBIX M HCCIEAOBAaTENbCKUX 3a/ay, BBIOMpaTh Hambosee
3¢ (deKTUBHBIA CMOCO0 WX pemeHuss ¢ Y4YETOM TOJYYEHHS HOBBIX 3HAHHHA O
BEILIECTBAX U XMMUYECKUX PEAKLUAX;

OCYLIECTBJIATL CAMOKOHTPOJIb JEATENBHOCTH HAa OCHOBE CaMOAaHaIW3a U
CaMOOLICHKHU.



MHNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pe3yibTaThl OCBOCHHUS MPOTPAMMBbI MO XUMHHM Ha YIIIyOJIEHHOM
YpOBHE Ha YpOBHE CpEJHEro oO0Iiero oopa3oBaHus BKIIOYAIOT crienuduueckue s
y4eOHOTO mpenMera «XUMUs» HaydHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN IO
OCBOCHMIO, MHTEPHpPETAUU U TPEoOpa30BaHUIO 3HAHUN, BHUJBI JEATEILHOCTH TIO
MOJIYyYCHUIO HOBOTO 3HAHUS M TMPUMEHEHHIO 3HAHWUA B PA3JIMYHBIX Y4EeOHBIX
CUTYallMsIX, a TAKXKE B PEATbHBIX KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX ¢ Xumuei. B
MporpaMMe MO0 XUMHUU IPEAMETHBIE PE3YJIbTaThl MPEACTABICHBI MO FOAaM U3YUYEHUS.

10 KIIACC

[IpeameTHBIC PE3yNbTaTHl OCBOCHUS Kypca « OpraHndecKast XUMHEs OTPaKatoT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECTe W 3HAYeHWU OPTaHUYECKOU
XUMUU B CHCTEME CCTCCTBEHHBIX HAayK M €€ pOoJM B OOECIEUCHHH YCTONYHBOTO
Pa3BUTHS YEJIOBEYECTBA B PEHICHUHM MPOOJIEM IKOJIOTHYECKOM, IHEPreTUYECKOn H
MUIIEBON 0€30MacCHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3/IaHUM HOBBIX MATEpHUAJIOB,
HOBBIX HCTOYHUKOB SHEPTUH, B 00CCIICUCHUH PAIIMOHAILHOTO MIPUPOIOTOIB30BAHMS,
B (OpPMUPOBAHMM MHPOBO33PEHHUSI M OOIIEH KyJIbTYphl 4YEJIOBEKa, a TaKxKe
AKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M IPUPOJTHOMN CPEJIE;

BIIQJICHUE  CHUCTEMOM  XMMHWYECKHMX  3HaHMUM,  KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAIONINE TTOHATUS — XUMUYCECKANA AJIEMEHT, aTOM, SAPO U AJICKTPOHHAS
obomouka aroma, s-, p-, d-aToMHBIE OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHHSI aTOMa, THOPUIU3AIIHS aTOMHBIX OpOUTANICH, NOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEILHOCTD, CTETICHh OKUCIICHUS, XUMHYECKas CBS3b, MOJIb, MOJISIPHAS
Macca, MOJISIPHBIA 00BEM, YIIIEpOMHBIN CKeNeT, (YHKIMOHATbHAS TPYIIA, PaguKal,
CTPYKTYpHBIE (opMyisl (pa3BEPHYTHIC, COKpAIMIEHHBIE, CKEJIETHBIC), W30MEpHUS
CTPYKTypHasi W TPOCTPAHCTBEHHAasl (reoMeTpuuecKasi, OINTHUYECKas), H30MEpHI,
TOMOJIOTUYECKUN PSAJl, TOMOJIOTH, YTJIEBOJOPObI, KUCIOPOA- M a30TCOJAEpXKAIIHE
OpraHWYeCKHUE  COCJUHEHHUs, MOHOMEp, IOJIUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCJIMHEHHUS; TEOPUH, 3aKOHBI (repuoanydeckuii 3axon . U.
MenneneeBa, Teopusi CTpoeHHsI opranuyeckux BemiecTB A. M. ByrtnepoBa, 3akoH
COXpaHEHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHHWS M MpEBpAICHUS IHEPTUU MpU
XUMUYECKUX  PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHA S3BIK  XHMHH,
MHPOBO33pEHUYECKAE 3HAHUS, JIGKAINEC B OCHOBE ITOHUMAHUSA TMPUIUHHOCTH H
CHUCTEMHOCTH XHMHYCCKHUX SIBJICHUH; MPEACTABICHUS O MEXaHW3MaX XUMHUYCCKHX
peaKIuii, TePMOAMHAMUICCKAX U KHHETHYCCKUX 3aKOHOMEPHOCTSX WX MPOTECKaHUS,
O B3aMMHOM BJIUSHUHM aTOMOB M TPYIIII aTOMOB B MOJEKYyJaX (MHIYKTUBHBIA H
Me3oMmepHbIi 3 dexTsi, opuentanTsl | u Il poma); dakTomormdeckue CBeICHHS O
CBOMCTBax, COCTaBe, TOJYyYCHHH W O€30MacHOM WCITOJIb30BAHUN BaXHEHIIINX
OpTraHUYECKUX BEIIECTB B OBITY M MPAKTHYCCKOW NEATEIHHOCTH YEIIOBEKa, OOITMX
HAyYHBIX TPUHIAIIAX XUMHUYECKOTO TPOU3BOJACTBA (HA TMpUMEpPEe IPOU3BOJICTBA
MeTaHoJ1a, epepaboTKku HEPTH);



c(OPMUPOBAHHOCTb YMEHHUM: BBISABIATh XapaKT€pHbIC MPU3HAKU IOHATHUH,
yCTaHaBIMBAaTh MX B3aMMOCBS3b, HMCIOJIb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OINHMCAaHUU COCTaBa, CTPOCHUSI U CBOMCTB OPraHUYECKUX COEIMHEHUM;

c(OpPMUPOBAHHOCTh YMEHUM:

HCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUJIsl COCTaBJICHHSI MOJEKYJSPHBIX M
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (OPMYJI OpraHUYECKHX
BELIECTB;

COCTaBIISITh ypaBHEHUS XUMHUYECKHUX PEaKIUWA W PACKPBIBATh HMX CYIIHOCTH:
OKHUCIIUTETHHO-BOCCTAHOBUTEIBHBIX peaxiui MOCPEACTBOM COCTaBIICHUS
AIIEKTPOHHOTO OajaHca »d3THUX pEaKIUi, peakuuid HMOHHOTO OOMEeHa MyTEéM
COCTaBJICHUS MX MOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHHUIA;

M3TOTaBIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHUX BEUIECTB JJI WIUTFOCTPAILIUU UX
XUMHYECKOTO U POCTPAHCTBEHHOTO CTPOCHHUS;

c(OpPMUPOBAHHOCTh YMEHUMU: YCTaHABIMBATh IMPUHAMIEKHOCTh H3YUEHHBIX
OPraHMYECKHUX BEHIECTB 10 HX COCTaBy U CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/TpylIe COEIMHEHUH, JdaBaTb KM Ha3BaHUSA [0 CHCTEMAaTUYECKOU
Homenkiatype (IUPAC) u mpuBoAWTH TpUBHAIbHBIC HAa3BaHUSA JJISl OTAEIBbHBIX
IpEICTaBUTENIE OPraHWYECKUX BEIIECTB (STWJIEH, AllETUJIEH, TOJYOJI, TJIMILIEPHUH,
ATUJICHTJIUKONb, (eHoJ, (OopManmbAerui, aleTaablerul, aleToH, MypaBbUHas
KHCITIOTa, YKCYCHAsl KHCIIOTa, CTEapUWHOBAs, OJICMHOBAs, MaJTbMUTHHOBAS KHCIOTEHI,
[JIMIWH, aJaHWH, MalbTo3a, (PYKTO3a, aHWIWH, JAUBUHHI, W30MpPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

cOpPMUPOBAHHOCTh ~YMEHHUS OMNPEAETSATh BHUA XUMHUYECKOW CBSI3HM B
OPraHMYECKUX COCNWHEHUSX (KOBAJICHTHAs ¥ WOHHAs CBS3b, O- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

COPMUPOBAHHOCTh YMEHHS TMPUMEHATh IMOJIOXKEHHUS TEOPUH CTPOCHMS
opranuyeckux BemectB A. M. BytnepoBa myis 00bsSCHEHUSI 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOCHMSI;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (pU3NUECKHE
U XUMUYECKHE CBONCTBA THUIHUYHBIX MPEACTABUTENCH pa3IMYHBIX KJIAcCOB
OpPraHUYECKUX BEILECTB: AJIKAHOB, IIUKJIOAJIKAHOB, aJKEHOB, aJKaJUCHOB, AJIKHMHOB,
apOMaTHYECKHX YTJIEBOJOPOJOB, CIHPTOB, AalbJCTUIOB, KETOHOB, KapOOHOBBIX
KHCTIOT, TPOCTBIX M CJIOXHBIX 3(QHUPOB, >XKUPOB, HUTPOCOCTUHEHHH M aMHUHOB,
aMUHOKHCIIOT, OETTKOB, YTIE€BOA0B (MOHO-, TU- U MOJIMCAXaPUIOB), HIUTFOCTPUPOBATD
TCHETUYECKYIO CBSI3b MEXKAY HHMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKUX
pEaxIuii C UCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYTT,

chOpPMHUPOBAHHOCTh YMEHHUS TMOATBEPXAATb Ha KOHKPETHBIX MpHUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COCAMHEHUN OT
KpPaTHOCTHU U TUIIA KOBAJIEHTHOH CBSI3U (G- M T-CBSA3H), B3aUMHOTO BIIMSIHUS aTOMOB H
TPy aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHMsI XapaKTE€pPU30BaThb HCTOYHUKU YIJIEBOJAOPOIHOTO
CoIpbs (He(dTh, TPUPOAHBINA Ta3, YIOJib), CIIOCOOBI €ro NePepadoTKU U MPAKTHUECKOE
NPUMEHEHNE IPOAYKTOB IEPEPaOOTKY;



c(OpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUM O ECTECTBEHHO-HAYYHBIX
METO/JaX TMO3HaHUS — HAONIOJIEHUU, MU3MEPEHUHU, MOJCIUPOBAHUU, IKCIEPUMEHTE
(peanbHOM M MBICIIEHHOM) ¥ YMEHUS MPUMEHSTh 3TH 3HAHMUS;

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHATh OCHOBHBIE OMEpPAlUd MBICIUTEIbHON
NESTENbHOCTY — aHalM3 W CHUHTE3, CpaBHEHHE, O00O0OIIEHUE, CUCTeMaTH3alUIo,
BBISIBJICHUE IPUYUHHO-CIEACTBEHHBIX CBSI3€UM — I U3YYEHHS CBOMCTB BEILIECTB U
XUMUYECKUX PEAKIINIA;

c(hOpPMHPOBAHHOCTh YMEHHUI: BBISBISATH B3aMMOCBSI3h XMMHUUYECKHX 3HAHHHA C
MOHATUAMU W TIPEJICTABICHUSIMH JPYTUX E€CTECTBCHHO-HAYYHBIX MPEIAMETOB IS
0ojee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MAaTEepUAIbHOTO €IWHCTBA MHUpA,
HCIIOJB30BaTh CHUCTEMHBIC 3HAHUSI MO OPraHUYECKONW XUMHUHU ISl OOBSCHEHUS U
MPOTHO3UPOBAHHS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MIPUPOJTY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI IO XUMHYECCKUM (hopmyiaMm
U ypaBHEHUSM XUMHUYECKUX PEAKIUH C UCIOJIb30BaHUEM (DU3UYECKUX BEIUUYHUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIECTBA), XApPaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACU€Thl MO HAXOXJCHUIO XUMUYECKOU (HOpPMYJIbI
BEIIECTBA [0 M3BECTHBIM MACCOBBIM JOJISIM XHUMHUYECKUX DJIEMEHTOB, MPOJYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOrHO3UPOBATH, AHAIM3UPOBATH U OIICHUBATH C
MTO3UIINNA SKOJIOTUYECKON O€30MaCHOCTH TOCIIEACTBUS OBITOBOM M TPOU3BOACTBEHHOM
NEATEeIbHOCTH YeJIOBEKAa, CBA3aHHOW C TMepepabOTKOM BEIIECTB, HCIOJIb30BaTh
MOJTYYCHHBIC 3HAHUS U1 MPUHATHS TPAMOTHBIX PELICHUM MpoOJieM B CUTYaIlUsX,
CBSI3aHHBIX C XUMHUEH;

c(hOpPMHPOBAHHOCTh YMEHHI: CaMOCTOSATEIHHO IIJIAHUPOBATh W IPOBOJUTH
XUMHUYECKUM IKCTIEPUMEHT (TIOJTy4YE€HHUE U U3YYEHHUE CBOMCTB OPraHUYECKUX BEILIECTB,
Ka4eCTBEHHBIEC peakuumn YIJIEBOAOPO/IOB pa3IUYHBIX KJIaCCOB 151
KUCJIOPOJICOJICP/KAIIMX OPraHUYECKUX BEUIECTB, PELICHUE HKCIEPUMEHTAIBHBIX
3a/lad 10 PAaclo3HAaBAaHUIO OPraHUYECKUX BEHIECTB) C COOJIIOJICHHEM IIPaBUII
O0e3omacHOoro oOpamieHusi ¢ BeElleCTBAaMU U JIAOOpaTOPHBIM  00OpYJAOBAHHEM,
dbopMynupoBaTh 1€db HCCJIEAOBAHMS, TNPEACTABIATh B pazIuyHOM  dopme
PEe3yJIbTAThl IKCIIEPUMEHTA, AaHATTM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUH:

COOMIOATh TMpaBWia JKOJOTHYECKH IIEIeCO00Pa3HOro TMOBEACHHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEISIX COXPAHECHUS CBOETO 3J0POBbS, OKPYKAIOIIECH
MIPUPOJHOM CPENIbl U TOCTHXKEHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JCHUCTBHS HA JKHUBBIE OPraHU3MBbI
ONPEAECTEHHBIX OPraHUYECCKUX BENIECTB, MOHMMas cMbIca nokaszarens [1/K;

aHaJU3UPOBaTh 11€JI€CO00PA3HOCTh TMPUMEHEHUS OPraHUYECKUX BEILECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILICHUS PUCK-TT0JIb3a;

c(hOPMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIISITh IICJIICHANPABICHHBIH  ITOUCK
XUMUYECKON MH(POpMalUU B Pa3IUYHBIX MCTOYHUKAX (HAy4dHass M y4eOHO-HaydHas
JIUTEpaTypa, CpelicTBa MaccoBod MH@PopManuu, UHTepHET U JApyrue), KPUTHIECKU



aHaJIM3UPOBATh XUMHUYECKYI0 MH(pOpMarmuio, nepepadarsiBaTh €€ U UCIIOIH30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a1a4eii.

11 KUIACC

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS Kypca «OO0IIas U HeopraHueckass XuMush»
OTpakaroT:

chOpMHUPOBAHHOCTh TMPEACTABICHUM: O MaTEepUAIbHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBIICHUW TPUPOAbI, 0 MECTE M 3HAUCHUU XUMUHU
B CHCTEME €CTECTBEHHBIX HAyK M €€ PO B 0OECIICUCHUN YCTOMUHUBOTO PAa3BUTHS, B
pEIICHUN TPOOJIEM 3KOJIOTHUYECKOM, dHEPTeTHYECKON W THIEBON OE30MacHOCTH, B
Pa3BUTUM MEIUIIMHBI, CO3/JAHUHM HOBBIX MaTEPHUAIOB, HOBBIX UCTOUHUKOB YHEPTUH, B
o0OecrieueHN  PAMOHATLHOTO  NPHPOAOIIONB30BaHUA, B  (HOPMHUPOBAHHUH
MHUPOBO33pEHUsSI M  OOIIed KyJIbTyphl YEJIOBEKa, a TaKXke HKOJOTHUYECKHU
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 3/I0POBBIO U MPUPOHOM CPEIE;

BJIJICHUE  CHUCTEMOM  XHMMMYECKMX  3HAHUW,  KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATalOIINE MOHATUS — XUMUYECKUI AJIEMEHT, aTOM, SIIPO aTOMa, U30TOIbI,
AJIEKTpOHHAs o000j0o4YKa aTroma, S-, p-, d-aToOMHBIE OpOWTaIH, OCHOBHOE U
BO30YKJIEHHOE COCTOSHHMS aToMa, THOpHAM3alds aTOMHBIX OpOuTajed, HOH,
MOJICKYJIa,  BAJEHTHOCTb,  DJIEKTPOOTPHUIATEIBHOCTh,  CTENEHb  OKHUCJICHUS,
XUMHYECKass CBs3b  (KOBaJleHTHAs, WMOHHAs, MeTaJUIMYecKas, BOJOPOIHAs),
KpUCTAJUTMYECKasi peni€Tka, XUMHUYECKas peakius, pacTBOP, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI,  DJIEKTPOJUTHUYECKAsT  JUCCOLMAIMS, CTENEHb JIUCCOLMAIIUH,
BOJIOPOJIHBIN  TOKa3aTellb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIUIOBOU 3PGheEKT
XUMUYECKON peakIuu, CKOPOCTh XMMHUYECKON pEaKIUHh, XUMMUYECKOE PaBHOBECHE;
TEOPHUU U 3aKOHBI (TCOPHUSI DJICKTPOJUTHUECKON JUCCOIUALINY, IEPUOINUECKUN 3aKOH
JI.. MeHneneeBa, 3aKOH COXpPAaHEHUsS MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MpEBpAIIECHUs] SHEPTrUM TMPU XUMHUUYECKHX PEAKIUAX, 3aKOH IOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHHN S3BIK
XMMHWHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIeKAIMEe B OCHOBE IMOHUMAHUS MPUYMHHOCTH
W CHCTEMHOCTH XHMHWYECKHUX SIBJICHUI; COBPEMEHHBIC NPEJCTABJICHUS O CTPOCHUHU
BEIIECTBA HAa ATOMHOM, HMOHHO-MOJEKYJSIPHOM M HAJIMOJICKYJISIPHOM YPOBHSIX;
MPEJICTABICHUSI O MEXaHU3Max XUMHYECKMX pEakIui, TEePpMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MNPOTEKaHUsA, O XHMHUUYECKOM pPaBHOBECHH,
pacTBOpax W AWCIEPCHBIX CHCTeMax; (DaKTOJOTHUECKHE CBEACHHS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH W O€301aCHOM HCIIOIh30BAHUH BAXHEHIIIMX HEOPTaHHMYECKUX
BCIIECTB B OBITY W TPAKTUYCCKOH JCATEIHPHOCTH YEJOBEKa, OOIMMX HAyJHBIX
MPUHIHUIAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUMW: BBISABJIATh XapakTEPHBIC TPU3HAKUA TTOHITHH,
YCTaHABJIMBATh HUX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE TMOHSTUSA MpHU
OTNMCAaHUM HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILCHU;

c(OPMHPOBAHHOCTh, YMEHHUS HCIIOIH30BATh XWMHUYECKYI0 CHUMBOJIMKY IS
coctaBiieHuss (GopMya  BEImIECTB MW  ypaBHEHMM  XUMHUYECKHUX  PEaKIIui,
cucrematuieckyro HoMeHkIaTypy (IUPAC) u TpuBumanbHble Ha3BaHUS OTJIEIbHBIX
BCIIECTB;



c(OPMUPOBAHHOCTh YMEHHUS OIpPENEIATh BaJCHTHOCTh M CTENEHb OKUCIECHUSA
XUMHUYECKHUX 3JIEMEHTOB B COEIUHEHUSX, BHJ XMMHUYECKOW CBSI3U (KOBaJIEHTHas,
WMOHHAs, MeETa/NIM4yecKas, BOJOpPOJAHAsA), THUI  KPUCTAUIMYECKOH  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BUA
XUMHUYECKON CBSA3M M THUIA KPUCTAUIMYECKOW pEmETKH, OOMEHHBIM M JOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U;

c(hOpMHUPOBAHHOCTh YMEHHUH: KJIacCU(UIIMPOBATH: HEOPTaHUYECKHE BEIIECTBA
M0 UX COCTaBY, XUMHUYECKHE PEAKIUU MO PA3IMYHBIM NpU3HAKAM (YUCITY U COCTaBYy
pearupyromux BEUIECTB, TEIJIOBOMY 3(PeKTy peakuuu, H3MEHEHHUIO CTeleHeil
OKHUCJIEHUSI JJIEMEHTOB, OOpPaTMMOCTH, YYACTHIO Karaju3aropa U JApYyrue);
CaMOCTOSITENIbHO BBIOWPATh OCHOBAHUS U KPUTEPUH IS KIaCCU(DHUKAIIIN U3ydaeMbIX
BEILECTB U XUMUYECKUX PEAKIUH;

c(OpPMUPOBAHHOCTh YMEHHUS PACKPBIBaTh CMBICI MepUoanyYecKoro 3akona /1. U.
MenneneeBa U J€MOHCTPUPOBATh €r0 CHCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JIEKTPOHHOE CTPOECHUE aTOMOB
U MOHOB XMMHYECKHMX DJIEMEHTOB II€PBOr0O—4YETBEPTOro nepuonos llepuonnueckon
cucreMmbl J[.MI. MeHneneeBa, HUCHONB3Yys IMOHATUA <«OHEPIrETUYECKUE YPOBHNY,
«QHEPreTUYeCKhe MOIypOBHU», «S-, p-, d-aTOMHBIE OpOWTaNN», «OCHOBHOE U
BO30Y)KIEHHOE JHEPreTHYECKUE COCTOSHHUS aToMay; OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHHSI CBOWCTB XMMHMYECKHX JJIEMEHTOB M HX COEAUHEHHM IO NEPUOAAM U
rpynnam Ilepuonmueckoit cucremsl [l. M. MenneneeBa, BaJeHTHbIE BO3MOXHOCTH
aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHMS UX IEKTPOHHBIX 000JIOUEK;

chOPMHPOBAHHOCTh  YMCHHM:  XapaKTepw3oBaTh  (OMUCHIBATH)  OOIIHE
XUMHYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, IIOATBEPXKAATH CYLICCTBOBAHUE
TEHETUYECKOU CBS3U MEXAY HEOPraHMYECKMMHU BEILECTBAMU C IIOMOILBIO YPAaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKLUH;

COPMUPOBAHHOCTb ~ YMEHHUS  pACKpbIBaTb  CYIIHOCTb:  OKHCIHUTEJIbHO-
BOCCTAHOBUTENBHBIX PEAKIUI MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOIO OanaHca
ATUX peaklUMi; peakuil HMOHHOro OOMEHa MyTEM COCTABJICHUS HMX IOJHBIX HU
COKpAILEHHBIX VOHHBIX YPaBHEHMU; peakuun TUPOIIN3A; peakuun
KOMILIEKCO0Opa30BaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U aJTFOMHUHMS);

chOpPMUPOBAHHOCTh ~ YMEHHUSI  OOBSACHATH 3aKOHOMEPHOCTH  IMPOTEKAHHS
XUMHAYECKUX PEAKIUH C YYETOM HMX DHEPreTUYECKHX XAPAKTEPUCTHK, XapakTep
M3MEHEHUSI CKOPOCTH XUMHUUYECKOW PEAKIIMK B 3aBUCUMOCTH OT Pa3IMYHbIX (PaKTOPOB,
a TaKXe€ XapakTep CMEIICHHsS XUMHUYECKOTO PAaBHOBECHS IOJ BIWUSHUEM BHELIHUX
BozaeiicTBuit (mpuniun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh XUMUYECKUE PEAKITUH, JICIKAIIIHIE
B OCHOBE ITPOMBILIUICHHOT'O MOJIYYEHHSI CEPHOI KUCIIOThI, aMMHUaKa, 00II1ue HayYHbIE
OPUHLIMIIBI  XUMHYECKUX  IPOU3BOJICTB;  LIEJIECOOOPA3HOCTh  MPUMEHEHHUS
HEOPraHMYECKUX BEIIECTB B IPOMBIIUIEHHOCTH U B OBITY C TOYKH 3pEHHUSA
COOTHOILICHUS PUCK-II0JIb3a;



c(OpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUM O METOJIaX HAy4YHOIO
MO3HAHUSA SIBJICHUM MpUpOAbl — HAOJIOJEHUE, HM3MEpEHue, MOJEeIUPOBaHUE,
AKCIIEPUMEHT (pEaJbHBIN M MBICJICHHBIN), UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSATh 3TU 3HAHUS MPHU SKCIEPUMEHTAIIBHOM HCCIIEIOBAHUM BEIIECTB U
JUTsE OOBSICHEHUS! XUMUYECKUX SIBJICHUH, UMEIOIINX MECTO B MPUPOJIE, MPAKTUIECKOM
JEATENBHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

c(OpMHUPOBAHHOCTh YMEHHUSI BBISBIATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU WM TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0osee 0CO3HAHHOTO TOHUMAaHHUS MAaTEPUATILHOTO €TUHCTBA MHPA;

c(hOpMHUPOBAHHOCTh YMEHUS MPOBOJINUTH PACUETHI: C MCIIOIB30BAHUEM MOHSITHIMA
«MaccoBasi J0Jis BEIIeCTBA B PAcCTBOPE» U «MOJISIPHAS KOHUEHTPALU»; MAacChl
BEILIECTBA WJIM 00BbEMa raza Mo HM3BECTHOMY KOJMYECTBY BEILIECTBA, MAacce WIH
00BEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKIIMH BEIIECTB; TEIUIOBOIO 3(hPeKTa peakuuu;
3HAYEHHs BOJOPOJHOIO ITOKA3aTENsl PACTBOPOB KHUCIOT M ILIEIOYEH C H3BECTHOM
CTENEHbIO IUCCOLMAINN; MacChl (00bEMa, KOJIMUYECTBA BEIIECTBA) IPOJYKTa PEaKlIny,
€CJIM OJIHO M3 HCXOJHBIX BEIECTB JAHO B BUJIE PACTBOPA C ONPEACIEHHOW MaCCOBOM
J0J€il pacTBOPEHHOIO BEIIECTBA WM JAHO B M30BITKE (MMEET MPUMECH); AOIH
BBIXO/Ia TTPOIYKTA PEaKIUN; 00bEMHBIX OTHOIICHH ra30B;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENBbHO IUJIAHUPOBATh W MPOBOJUTH
XUMHYECKUN SKCTIEPUMEHT (TIPOBEACHNE PEaKuii HOHHOTO OOMEHa, MOATBEPKIACHHE
KaueCTBEHHOI'0 COCTaBa HEOPraHWYECKHX BEIIECTB, OMPEIEICHUE CPEAbl pacTBOPOB
BEIIECTB C MOMOIIBI0 WHAMKATOPOB, M3yYEHUE BIUSHHUS PA3NUYHBIX (HaKTOPOB Ha
CKOPOCTh XMMHUYECKOW pEaKUUH, PEHICHHE 3KCIEPUMEHTANbHBIX 3aad MO TEeMaM
«Metamne» u «Hemetamns») ¢ cobmoieHueM MpaBuil 0€30MacHOTO OOpaIeHHus ¢
BeIIECTBAMH M JIabopaTOpHBIM  00OpyJoBaHWeM, (opMyIHpoBaTh  IIEJb
UCCJICIOBAHMS, TPEJCTABIATh B Pa3IU4HON (opMme pe3ylbTaThl JKCIEPUMEHTA,
aHaJIM3UPOBaTh U OLIEHUBATh UX TIOCTOBEPHOCTS;

c(hOpMHUPOBAHHOCTh YMEHHUU: COOIIOJATh IMpaBUjia MOJIb30BAHUS XUMUYECKOU
nocyaod u 7a0OpaTOpHbIM O00OpYyJOBaHHMEM, OOpallleHUuss C BeEUIeCTBAMH B
COOTBETCTBUM C WHCTPYKIHMSMHU IO BBIMOJHEHUIO JaOOpPaTOPHBIX XHUMHUYECKUX
OTBITOB, DJKOJIOTMUYECKH LIE€JIECOOOpPa3HOTO TMOBEACHUS B OBITY U TPYJIOBOHU
NEATENBHOCTH B LEJSAX COXPAaHEHUS CBOErO 370pPOBbSA, OKPYKArOUIEH MPUPOIHON
cpenbl U JOCTHKEHUST €€ YCTOMYMBOIO pa3BUTHUS, OCO3HAaBATh OMACHOCTH
TOKCHYECKOrO0 JEHCTBUS Ha JKUBBIE OPraHU3Mbl ONPENEIEHHBIX HEOPraHWYECKHUX
BEIIECTB, MOHUMAas cMbIc] nokazarens [1/1K;

chOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIISATH IICJICHAINIPABICHHBIN IMOUCK
XUMUYECKON MH(POPMAIMA B Pa3TUYHBIX HCTOYHUKAX (HAydHas M y4eOHO-HaydHAsS
JUTEpaTypa, CpelcTBa MaccoBod MHpopMauuu, WHTEpHET U Apyrue), KpUTHYECKU
aHAJIM3UPOBATh XUMHUECKYI0 HH(QOpMAIINIO, TTepepadaThiBaTh €€ U HCIOIh30BaTh B
COOTBETCTBHH C ITOCTABJICHHON YUeOHOU 3a/1auei.
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KUCIOThI. ClI0KHbBIE
adupsl. XKups

/d69df650

bu6nmoreka IJOK
33 Vri1eBoabI 9 1 https://m.edsoo.ru
/d69df650
Hroro no pasneny 41
Pa3znea 4. A3orcoaep:kaniue OpraHnyecKue CoeIMHeHN s
AMUHBI. AMUHOKHUCIIOTBI bubmorexa LOK
4.1 Beiki ' ' 12 1 2 https://m.edsoo.ru
/d69df650
Hroro no pasneny 12
Pa3znen 5. BoicOkOMOJIEKYJISIPHBbIE COeIMHECHUSA
BricokomouiekynsipHbIe bubmorexa LIOK
5.1 AICKYTHAP 6 1 https://m.edsoo.ru
COCMHEHUS 1d69dF650
Hroro no pazneny 6
OBLIEE KOJIMYECTBO 102 3 6

YACOB I10 ITPOI'PAMME



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
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11 KITACC

KosaunyecTBO 4acoB

HaumeHnoBanue EO: nglfq DJIEKTPOHHEIE
Ne p (uudposbie)
n/n Pa3cIoB M TEM Bcero JIBH eckn oOpa3oBaresibHbIE
NporpamMmbl pI€ e
pecypchl
paé | pa6o
OTBI | TBI
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Crpoenue aroma.
[Teprnonnueckuit
3aKOH U bubnuoreka [{OK
1.1 [lepuonnueckas 9 https://m.edsoo.ru/2d
CHCTEeMa XUMHYCCKHUX d57124
anemenTtoB 1. U.
MeHnpeneeBa
CrtpoeHue BeliecTna. bubmuoreka [JOK
1.2 MHuoroo6pasue 11 1 https://m.edsoo.ru/2d
BCIICCTB d57124
bu6mnorexa IJOK
1.3 XUMHUYECKHUE peaKIuu 19 1 3 https://m.edsoo.ru/2d
d57124
Hroro no pasneny 39
Paznen 2. Heoprannueckasi XumMust
bu6nmunoreka IJOK
2.1 Hemerannsl 31 1 3 https://m.edsoo.ru/2d
d57124
bu6mnorexa IJOK
2.2 MeTamisl 23 1 2 https://m.edsoo.ru/2d
d5724
Hroro no pasneny 54
Pa3znen 3. Xumusa u :Ku3Hb
MeTobl TO3HAHUS B bu6mnorexa IJOK
3.1 XUMUHU. XUMUS U 9 https://m.edsoo.ru/2d
KU3Hb d57124
Hroro no pazneny 9
OBILEE KOJIMYECTBO 102 4 2

YACOB I10 ITPOI'PAMME



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

10 KJIACC
KoJsinuecTBo yacoB
e Konr | Tlpak JJIeKTPOHHbIE
n/ | Tema ypoka poan | Tudec | WHQPOBbIe
I Bcero | Hble KHe o0pa3oBareJibH
pado pador ble pecypchl
ThI bl
[IpeameT u 3HaUCHUE
OPraHMYECKON XUMUH, bubmmoreka
IIPEJICTABJIICHUE O 1 HOK
MHOT000pa3uu https://m.edsoo.r
OpraHUYECKUX u/3686e6f5
COCIMHEHUN
DIIEKTPOHHOE CTPOEHHUE
aToma yriepojaa
(OCHOBHOE H bubmmoreka
BO30YXKIEHHOE 1 LHOK
COCTOSIHUSA). https://m.edsoo.r
Banenrtnsie u/Oce6fd4c
BO3MOXXHOCTH aTOMa
yriiepojaa
XuMHUYecKas CBS3b B
OpraHUYeCKUX
COCTMHECHMUSIX. bubmmoreka
MexaHu3MBbl 1 HOK
00pa3oBaHus https://m.edsoo.r
KOBaJICHTHOU CBSI3H, u/8d39f5¢8
CIOoCOOBI pa3phiBa
CBsI3EH
Teopust cTtpoeHust bubnuoteka
4 OPTraHUYECKUX 1 HOK
coequHeHu A. M. https://m.edsoo.r
byTtneposa u/9e595¢cb8
Buasl nzomepun:
CTPYKTypHas
HpIZ)};Tp};iCTB,GHHa}I. bubmotexa
[HOK
DIIEKTPOHHBIE |
ShEKTEL B MOTEKyaX https://m.edsoo.r
u/b0e61661
OpraHUYIECKUX
COEeINHECHUN



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

[IpencraBienue o

KJaccu(uKanuy u bubnuoteka
6 CHCTEMaTHYECKas [HOK
HOMEHKJIaTypa https://m.edsoo.r
(IUPAC) u/c212dd21
OpPTraHUYECKUX BEIICCTB
bubmmoreka
Knaccudukanus ITOK
7 €aKIui
g FI;EII:II‘I;IGI?:KOIZ XUMUHU https://m.cdsoo.r
p u/ba5706aa
bubmmoreka
CucreMaTtuzanuus u
. [HOK
8 0000111eH1Ee 3HAaHUH 110
Tene https://m.edsoo.r
u/87a37cab
AJIKaHBI:
TOMOJIOTHYECKHUU P,
obmmas ¢popmyna, bubmmoreka
HOMEHKJIATypa U [HOK
9
U30MEpHS, https://m.edsoo.r
AJIEKTPOHHOE U u/25a14636
MPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYJI
bubmmoreka
dU3UYECKUE U
. [HOK
10 XAMUYECKHUE CBOKWCTBA
AIKALOR https://m.edsoo.r
u/3137711¢
Haxoxnenue aikaHoB bubmmoreka
1 B nipupoe. Criocoosl [HOK
MOJIYYEHHUS U https://m.edsoo.r
MIPUMEHEHHUE aJIKaHOB u/259b0asSh
[{uknoankaHbl: oOmas
hopmya,
OMEHKJIaTypa
ESQ/IM:K;HTYP 1 bubnuoreka
12 OCO6GII{)HOZ:TI/I CTPOCHUS HOK
U XIMIIECKIX https://m.edsoo.r
N u/156730d2
CBOMCTB, CITOCOOBI
MOJTYYEHHUS U
IPUMCHECHHUE
Pemenne pacuérubix bubnmnoreka
13 3a71a4 Ha ONIPECITICHNE HOK

MOJIEKYJISIPHOM

https://m.edsoo.r



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2

dbopmyIibl u/bf84d8eb
OpraHUYEeCKOTO
BEIIECTBA 110
MaCCOBBIM JIOJISIM
aTOMOB JJICMEHTOB,
BXOJISIINX B €TO
COCTaB.
Cucremaruzanus u
0000111eHIE 3HaHUH 110
TeMe
AJIKEHBI:
TOMOJIOTHYECKHUM P,
obmas hopmyia,
HOMEHKJIaTypa, bubnmnoreka
14 AJIEKTPOHHOE U HOK
IPOCTPAHCTBEHHOE https://m.edsoo.r
CTPOEHHE MOJIEKYII. u/273b0ale
CTpyKTypHas 4 LIUC-
TpaHC-U30MEPUS
JIKEHOB
dusnueckue u bubnuoTteka
XUMHUYECKHE CBOMCTBA [HOK
15
ankeHoB. [IpaBuio https://m.edsoo.r
MapKoBHUKOBA u/21069ccd
bubnmnoreka
16 CrocoObl IOTydeHHSI | LHOK
NPUMEHEHUE AIKEHOB https://m.edsoo.r
u/665dc058
[TpakTrueckas padorta bubnuoteka
Ne 1 mo Teme HOK
17 "

[Tonydyenue 3TuneHa u https://m.edsoo.r
U3Y4YEHHUE €ro CBOMCTB" u/0941eed8
Pemenne pacuérHbix
3a/1a4y Ha OTpeJeeHue bubnuoTteka
MOJICKYJISIPHOM HOK

18
(bopmybl https://m.edsoo.r
OPraHUYECKOro u/e9ea9921
BEILECTBA
AJTKaJIUeHBI: bubnuoteka
COIPSKEHHBIE, HOK

19
M30JIMPOBAHHBIE, https://m.edsoo.r
KYMYJIMPOBAHHBIE. u/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921

OcobenHoCTH

AJIEKTPOHHOTO
CTPOCHUS
bubmmoreka
20 XYMMHUYECKHUE CBOMCTBA HOK
CONPSKEHHBIX TUEHOB https://m.edsoo.r
u/e561253d
bubnuoteka
CriocoObl OTy4YeHUsI U LIOK
21 ;IJI;II;I;;;H:HHOPLG https://m.edsoo.r
u/l1aa81660
AJIKVHBI:
TOMOJIOTHYECKHUM P,
oOmras popmyrna, bubnmnoreka
2 HOMEHKJIATypa, HOK
AIEKTPOHHOE U https://m.edsoo.r
MIPOCTPAHCTBEHHOE u/68b6ccdc
CTPOCHHE MOJIEKYI,
bu3nUecKue CBOMCTBRA
bubnuoteka
23 XHUMHYECKHUE CBOMCTBA [HOK
aJIKUHOB https://m.edsoo.r
1u/23493a93
bubnuoteka
KauecTBeHHbIC
24 pEaKLKU Ha TPOMHYIO HOK
CBSL3E https://m.edsoo.r
u/7blc48da
bubnuoteka
75 CriocoObl OTydeHHSI | LHOK
MIPUMEHEHUE aJTKUHOB https://m.edsoo.r
u/abflalea
Pemenue 3amau: bubmmoreka
2% pacu€Tel Mo HOK
YPaBHEHUIO https://m.edsoo.r
XUMHUYECKON peaKuu u/5db8e526
Cucremaruzanus u
27 0000111eH1Ee 3HAaHUH 110
TeMe
ApeHbI: bubnmnoreka
28 TOMOJIOTHYECKUH P, [HOK

obmas hopmyia,

https://m.edsoo.r



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526

HOMEHKJIaTypa.
DIIEKTPOHHOE U
POCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI
OeH30J1a ¥ TOJIyoJIa, UX
(bu3HYecKue CBOICTBA

u/a92a7094

. bubmmoreka
XMMHUYECKHUE CBOMCTBA ITOK
29 apEeHOB: PEAKIINHA
35 e CIfI/I}I 1 https://m.edsoo.r
m w/ad44alae4
XUMHUYECKHUE CBOMCTBA
bubmmoreka
apEeHOB: peaKIuu 1IOK
30 pu WUHEHUSA
PHCOCHHCHIT, https://m.edsoo.r
OKHCJIEHHE TOMOJIOTOB
uw/ad44alaed
OeH3oia —eeses
bubmmoreka
OcobeHnocTH LIOK
31 XUMHUYECKUX CBOUCTB
CTHDONA https://m.edsoo.r
P u/d5018a54
Pemenne pacué€rabix
3a/1a4d Ha OMpeecHue bubmmoreka
37 MOJICKYJISIPHOM HOK
bopmyIIbl https://m.edsoo.r
OPraHUYECKOro u/53461a2c
BEILIECTBA
bubmmoreka
33 CriocoObl IOTyYCHHSI | LHOK
IPUMEHEHUE apEHOB https://m.edsoo.r
w/61717d09
I'eHeTnueckas cBA3b
34 MEX]Ty pa3IudHbIMU
KJIaccaMu
YTJIEBOJIOPOJIOB
Pacuétrl o
ypaBHEHUSIM
35 XUMHYECKUX PEAKIIAM.
Cucremaruzanusa u
000011IeHrE 3HAHUH 10
TeEME
[TpuponHsbIi ras.
36 [TonyTHbIE HEDTAHBIE

ra3bl



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

KameHnHsbIl yTOIBb 1

bubnunoreka

37 IIPOIYKTHI €0 HOK
HS é[ya60T1<1/1 https://m.edsoo.r
pep w/69b3398b
N -
e(Th 1 cIOCOOKI €& Eubimoreka
nepepadoTKu.
38 [Ipnmenenune LOK
I po CTOB https://m.edsoo.r
pory w?21f9de78
nepepaboTku HeTH
['eneTnueckas cBsI3b
39 MEXTy pa3IuIHbIMU
KJIaccaMu
YTJIEBOJIOPOJIOB
["amoreBOTIPON3BOTHBI
rﬂ:Bs g (1)300]3; OAUBIC bubnuoteka
40 C})’J'ICKT gHgog ' HOK
or oei N https://m.edsoo.r
P » PeaKdl w/82b4d759
3aMeEIECHUS TaJIoreHa —
JlericTBuE 1IEI04YEH HA
TaJIOTCHIIPON3BOTHEIE.
41 Bzaumoneiictue
JIUTAIIOTEHAJIKAHOB C
MardveM M [IHHKOM
Cucremaruzanusa u bubmmoreka
47 00001IeHNEe 3HAHHUH 110 [HOK
pazzaeny https://m.edsoo.r
"YraeBogopob!" u/20e89122
bubmmoreka
KonrtponsHas padota
LHOK
43 10 TEME _
"V F1eBOIOpOBL" https://m.edsoo.r
1w/95¢9e298
[IpenenpHbIE
OJTHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKUN DS
Pz, bubmmoreka
obmas hopmyia, ITOK
44 CTpPOEHNE MOJIEKVYIT
1/13Ic))Me s Yo, https://m.edsoo.r
PHA, w/dfodcscd
HOMEHKJIATypa,
Kiaccuukanys,
(bu3HYecKue CBOICTBA
45 XUMHUYECKHUE CBOUCTBA bubmmoreka
IIPEJICIbHBIX [HOK



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd

OJJHOATOMHBIX CIIMPTOB

https://m.edsoo.r

u/26ee34fe
bubmmoreka
CriocoObl OTyYeHHSI | LHOK
46 PUMEHEHUE https://m.edsoo.r
OJIHOATOMHBIX CITUPTOB uw/484100000000
000
[TpocTsie a¢upsr:
HOMEHKJIaTypa U bubnmoreka
47 30MEpPUs, [HOK
0COOEHHOCTH https://m.edsoo.r
bU3NYECKHX U u/c2¢788b2
XUMHUYECKUX CBOMCTB
MHoroaroMHsbie
CIUPTBHIL: bubnmnoreka
48 ATUJICHTJIMKOJIb U HOK
TJIMLEPUH, X https://m.edsoo.r
dbusnueckue u u/ee4d84aa
XUMHUYECKHE CBOMCTBA
Crioco0sI oTyueHus: U bubnmnoreka
49 IIPUMEHEHUE HOK
MHOT'OaTOMHBIX https://m.edsoo.r
CIIUPTOB u/d12e567d
denon: cTpoeHne bubnmnoreka
50 MOJIEKYJIBI, [HOK
(du3nYecKue CBOICTBA. https://m.edsoo.r
Tokcuunocth penona u/2ce72618
bubnuoteka
51 XHUMHYECKHE CBOMCTBA [HOK
denoina https://m.edsoo.r
u/037ca5f9
bubmmoreka
57 CriocoObl OTy4YeHHUsI U HOK
npuMeHeHue deHoa https://m.edsoo.r
u/c77ddf4c
[IpakTruueckas pabota EuG.IoTeKa
No 2. Pemenue 1IOK
>3 izﬂcgzing::;ganHX https://m.edsoo.r
" " u/fd0ced09
CrupTtsl U HeHOBI
54 CucreMaTtuzauus u bubanoreka



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
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https://m.edsoo.ru/2ce726f8
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00001IeHNEe 3HAHUH 110 [HOK
TEME https://m.edsoo.r
u/1810cb9b
AnbJaeruanpl ¥ KETOHBI:
AIEKTPOHHOE CTPOCHHE
KapOOHMIIbHOMN bubnuoteka
55 IPYIIBI; HOK
TOMOJIOTUYECKHE PSIbI, https://m.edsoo.r
obmas hopmyia, u/b139beaa
HU30MEpHS U
HOMEHKJIATypa
ANbJaeruanpl 1 KETOHBI: bubmmnoreka
56 ¢dbu3nUecKue CBOMCTBRA; HOK
peaxKuuu https://m.edsoo.r
MIPUCOECTUHEHUS u/c887425¢
bubnuoreka
Peaknmu okuciieHus u 10K
57 Ka4eCTBEHHBIC peaKIIMU
aJIbAETUIOB U erTOle)B https:/m.edsoo.r
u/a393baa9
bubmnoreka
53 CriocoObI ToTydeHHS LHOK
aJIbJICTHI0B M KCTOHOB https://m.edsoo.r
u/520d1c51
OIHOOCHOBHBIE
n;[ez[enLHHe BPgIJEHOTeKa
59 KapOOHOBBIE KUCIIOTBI, 1 .
0COOEHHOCTH CTPOCHUS https://m.edsoo.r
UX MOJICKYI u/fecObl13
HN3omepus u
HOMeHIIz.HaTypa BHO61JEHOTeKa
60 KapOOHOBBIX KHCJIOT, 1 .
X usHuCCKIe https://m.edsoo.r
CBONCTEA u/700cc87b
XHUMHYECKHE CBOICTBA bubmnoreka
61 MPENEIbHBIX [HOK
OJIHOOCHOBHBIX https://m.edsoo.r
KapOOHOBBIX KHUCIIOT u/40e6e0e9
Oco0OeHHOCTH CBOMCTB bubmmnoreka
62 MYypPaBbHUHOUN KHCIIOTHI. HOK
MHoroo6pasue https://m.edsoo.r
KapOOHOBBIX KUCJIOT u/bb31be71



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
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OCOOEHHOCTH CBOMCTB:
HENPEICIbHBIX U

apoMaTUYECKHUX
KapOOHOBBIX, bubnmnoreka
TUKapOOHOBBIX, [HOK
63
THUIPOKCUKAPOOHOBBIX https://m.edsoo.r
KHUCIIOT. u/83a08773
[IpencraBurenu
BBICIIX KapOOHOBBIX
KHUCJIOT
bubmmoreka
Ilonsarue o
64 MIPOU3BOJHBIX HOK
KS 6OHO)]:3[I)IX KUCIIOT https:/m.edsoo.r
P w/0d162d9d
bubmmoreka
Crioco0bI oTyueHus: U LIOK
65 IIPUMEHEHUE _
KapOOHOBBIX KHUCJIOT https://m.edsoo.r
u/7c065¢9d
CnoxHbIe 2HUPHI:
TOMOJIOTUYECKUHA DS bubmnorexa
66 obmas ¢popmyia . HOK
I/I3(I)LIIVIG HHI; ya, https://m.edsoo.r
P wadfffe6d
HOMEHKJIaTypa
bubmmoreka
duznueckue u
. LHOK
67 XUMHYECKHE CBOUCTBA
— https://m.edsoo.r
uw/ad6b94b2
Pemrenune pacuéTHbIX
3a/1a4: MO0 YPaBHEHUIO
XUMHUYECKOM PEaKInH,
63 Ha OIpeJIeJICHUE
MOJIEKYJISIPHOM
bopmyIbl
OPraHUYECKOTO
BEIIECTBA
[IpakTudeckas padora
Ne 3. Pemienune
ADKCIIEPUMEHTAJILHBIX bubmnorexa
P LIOK
69 3aJa4 o TeMe )
"KapGoHOBBIC https://m.edsoo.r
w/4866711tb

KUCIIOTEL. CIIOKHBIE
3¢upsl"
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JKupsl: cTpoenue,

bubnunoreka

70 (dusnueckue u HOK
XAMUYECKHE CBOMCTBA https://m.edsoo.r
(runponus) u/al9¢5b98
OCco0eHHOCTH CBOICTB

bubanoreka
YKUPOB, COJICPIKAIINX ITOK
1
7 ;;Im;z;l( Izlréﬁizienwmx https://m.edsoo.r
P ' w/b0331922
2Kupsl B mpupoje
Mb11a Kak conu
BBICIIX KapOOHOBBIX
KHCJIOT, KX MOIOIIEE bubmotexa

72 eﬁCTB;de HOHH’?II/IC 0 HOK

E[HHTGTHH.GCKHX https://m.edsoo.r
u/3¢566565

MOIOIIUX CPEJCTBAX

(CMCO)

['eneTnueckas cB3b bubanoreka

73 YIJIEBOJIOPOJIOB U [HOK
KHMCJIOPO/JICOICPIKAIINX https://m.edsoo.r
OPraHMYECKUX BEIIECTB u/56790c96
Pacuérsl mo

74 YPaBHEHUAM
XUMHUYECKUX peaKITui

bubanoreka
CucremaTuzanus u

75 000011IeHIE 3HAHU 110 HOK

Tene https://m.edsoo.r
u/f8eaf2eb

OO6mas

XapaKTEePUCTHKA bubnmnoreka

76 YIJIEBOJIOB U LHOK
Kiaccuukanys https://m.edsoo.r
yIJIeBOJIOB (MOHO-, JIH- u/729693al
Y TIOJICaXapu/ibl)

Monocaxapuab: bubnmnoreka
(u3nYecKue cBOICTBa HOK

77
1 HaXOXXJCHHUE B https://m.edsoo.r
IpUPOJE u/b4bdda2d
[IprumeHeHue TIIr0KO03bIL, bubnuoteka
€€ 3HAUYCHUE B [HOK

78
JKU3HENESATEIILHOCTH https://m.edsoo.r
OpraHu3Ma u/5e61122d
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https://m.edsoo.ru/56790c96
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Jucaxapunsl:

caxapo3sa, MajJbTo3a 1 bubnuoteka
jakTo3a. Haxoxxnenue HOK
79
B IIPUPOJIE U https://m.edsoo.r
PUMEHEHUE u/eb0384e7
JIMCaXapuJIOB
[Tonucaxapuap:
CTpOECHHUE bubmmoreka
MaKpOMOJIEKYI, HOK
80
busnueckue u https://m.edsoo.r
XHUMHYECKHE CBOMCTBA, u/72a04508
IPUMEHEHHUE
ITousrue 06 EI/I()(SIJEHOTGM
1
8 Egigi;gieHHHX https://m.edsoo.r
u/6216€766
Pemrenune pacueTHbIX
3a/71a4 Ha OTpe/eIeHNe bubmmnoreka
JIOJIA BBIXOJA MPOIyKTa LHOK
82
peaxKuuu oT https://m.edsoo.r
TEOPETUUECKU u/7fde47ef
BO3MOKHOTO
bubmmnoreka
CucremaTu3anus u
83 000011IcHIE 3HAHM 110 HOK
- https://m.edsoo.r
pasaeiy w/08d4364c
ES)I;EEAC;HBHaH pabota EU6/oTeKa
84 "Kucnopoacoaepxariu HOK
& OPIAHIIECKIe https://m.edsoo.r
p ! W42c6678e
COCIMHCHUS
AMUHBI:
rpoahe nonery bunorexa
85 061311351 (bopMynay ’ HOK
H3OMEDIHS ’ https://m.edsoo.r
pHA, u/efa7e6¢ca
HOMEHKJIaTypa u —
bu3nyecKre CBONCTBA
. bubmnoreka
XUMHYECKHE CBOMCTBA
86 anuQaTUIecKux HOK
https://m.edsoo.r
aMHHOB

u/1bc5cf80



https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
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https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
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https://m.edsoo.ru/1bc5cf80

AHWINH: CTPOCHUE

bubnunoreka

aHHWJIMHA, 0COOCHHOCTH LHOK
87 o
XUMHYECKUX CBOMCTB https://m.edsoo.r
aHWJIMHA u/39¢cd21f1
Croco0OsbI mojTydeHus u bubmmoreka
MPUMEHEHUE HOK
88
anuQaTUIecKux https://m.edsoo.r
aMUHOB u/eal38763
AMMWHOKHCIIOTHI:
HOMEHKJIaTypa U bubnmnoreka
29 uzoMepusi, Gu3nuecKue [HOK
cBoiicTBa. OTIEIbHBIC https://m.edsoo.r
MPEJICTAaBUTEIIH - u/d1773e80
AMHHOKHCJIOT
XHUMHUYECKHUE CBOMCTBA
AMHHOKHCIIOT, MX bubanoreka
90 OMOJIOTHYECKOE [HOK
3HAQUYCHUE https://m.edsoo.r
aMuHOKucJIOT. CuHTE3 u/77df705a
U TUAPOJIU3 IENTUIOB
bubnuoreka
benku xak nmpupoaHbIe ITOK
ol gggﬁ:;ep bl CTPYKTYPRI https://m.edsoo.r
u/429¢9899
bubmnoreka
9 XUMHYECKHE CBOMCTBA [HOK
OEJIKOB https://m.edsoo.r
u/6237306d
A3oTcoepIKalme
epomTEr: b
93 ng;:i?ofséialg https://m.edsoo.r
| ’ u/521d1431
CTPOCHHE U
OMoJIOru4ecKas pojib
[TpakTrueckas pabota
Ne 4. Pemenue
AKCIIEPUMEHTAITLHBIX Bu6moreka
94 3a7a4 110 TeEMe HOK
" AsoTcoepKanue https://m.edsoo.r
u/8e3c02d1
OpraHUYeCKUe e

coenquHeHud"



https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
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https://m.edsoo.ru/8e3c02d1

[TpakTuueckas pabota
Ne 5. Pemenue

AKCIIEPUMEHTAITLHBIX bubmoreka
LHOK
95 3aJ1a4 o TEME
"PIE[lCHOSHaBaHI/Ie https://m.edsoo.r
/bde31df6
OpraHUYIECKUX —
coeqnuHeHUN"
K
Konponias paGora BuGmorexa
OK
96 "AzoTcozieprKaiime 1
ODLAMIICCKIE https://m.edsoo.r
C(I))e)j[I/IHeHI/ISI" u/ceS561bc7
OCHOBHBIE TOHATHUS
XUMHHA
bubmmoreka
BBICOKOMOJIEKYJISIPHBIX 10K
97 COEIUHEHUN U METObI
ux cI:[HHTe3a o A https://m.edsoo.r
u/7aa63ebd
MOJIMMEPHU3AIIHS | —
[MOJIMKOHIEHCALHS
b
[ImacTmaccel. HP(IfIJEHOTeKa
98 Yrunusauus u _
nepepadoTKa TIaCTHKA https://m.cdsoo.r
u/82242e0f
DJ1acTOMEPHI: bubmmoreka
99 HaTypaJbHBIN HOK
CUHTETUYECKHUE https://m.edsoo.r
Kayuyku. Pe3nnHa u/246103ec
Bonokna:
HATYPAJIbHBI
I/ICK?I()JCTBGHHGI;IC bubmiorexa
’ OK
100 | cuHTETHYECKHE. 1
Iomveps: https://m.edsoo.r
uw/5963a601
CIIEIIHAIIBHOTO E—
Ha3HAYECHUS
[IpakTudeckas padbota
Ne 6. Peienune bubmmoreka
DKCIIEPUMEHTAJIBHBIX HOK
101
3a7a4 110 TEME https://m.edsoo.r
"Pacno3HaBanue u/3aebd77a
IUIACTMAacC U BOJIOKOH"
102 O000111EHE U bubmmoreka

CHUCTCMAaTHU3al sl

I[HOK



https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
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https://m.edsoo.ru/7aa63ebd
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U3YYEHHOr0 MaTepuana https://m.edsoo.r
10 TEME u/6a22ble8
"BpICOKOMONIEKYISIPHBI
€ coenuHeHus"

OBIIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME

102



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

11 KIIACC

KosyecTBO 4acOB

Kour | IIpakr | JJEKTPOHHbIE
Ne poib | umuyeck | UHppoBbIE
n/n Tema ypoka Beer HbIC ne o0pa3zoBareb
0 pa60 paﬁoT HbI€ pecypchbl
ThI bl
bubnuoreka
Atom. CocTaB aTOMHBIX ITOK
! Hﬁeﬁ f{(fhgqicﬁ? ! https://m.edsoo
DJICMEHT. ¥IS0TO 1u/59cl12ee
bubnnoreka
CtpoeHue 31eKTPOHHBIX
2 000JI0YEK aTOMOB 1 HOK
’ https://m.edsoo
KBaHTOBBIC YHCTIa ru/badofffa
bubnnoreka
Knaccudukanus IIOK
3 XAMHYECKUX DJIEMEHTOB (S-, 1
https://m.edsoo
p-, d-, f-amemenTsI) 0/61294af9
bubnnoreka
4 Pacripenenenue anekTpoHOB 1 [HOK
110 ATOMHBIM OpOUTAIISIM https://m.edsoo
1u/f5£750fe
DIIEKTPOHHBIC bubnuoreka
KOH(pUrypanuu aToMoB [HOK
5 1
AJIEMEHTOB B OCHOBHOM U https://m.edsoo
BO30YKJIEHHOM COCTOSIHUM 1u/8149¢846
bubnuoreka
DIIEKTPOHHBIE
6 KOH(DUTypanuu HOHOB | LOK
DNEKTPOOTpHU aTeJIBH(.)CTB https://m.edsoo
pooTpHI u/a0764b24
[Iepuoauueckuii 3aK0H U
[lepuoauyeckas cucrema bubnnoreka
7 XMMHUYECKHUX 3JIEMEHTOB /1. 1 [HOK
H. Menneneena, CBSI3b C https://m.edsoo
COBPEMEHHOM Teopuei 1u/16957¢01
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH bubnuoreka
8 M3MECHCHUS CBOMCTB | [HOK

XUMHUYCCKHUX 3JICMCHTOB 1

https://m.edsoo



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
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https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
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https://m.edsoo.ru/16957c01

KOHLCHTpAU PaCTBOPOB

00pazyeMbIX UMH MPOCTHIX .1u/f8468927
U CJIOKHBIX BEILIECTB I10
TpyIIaM 1 Ieproiam
bubnuoreka
9 Cucremaruzanus u [HOK
00001IeHIE 3HAHUH TI0 TEME https://m.edsoo
rw/8fad2942
Buasl XuMn4yecKkon CBSI3H.
MexaHu3Mbl 00pa30BaHHUS bubnuoreka
10 KOBAJICHTHOM CBSI3H. [HOK
Bopopoanas cBs3b. https://m.edsoo
MexMOoJIEKYJISIPHBIC ru/5a8072af
B3aMMOJICUCTBUS
BaneHTHOCTh U BaJICHTHBIC
BO3MO>XHOCTH aTOMOB. bubnuoreka
1 CBs3b 2JIEKTPOHHOM HOK
CTPYKTYPBI MOJICKYJI C UX https://m.edsoo
r€OMETPUYECKUM .ru/3d2ca093
CTPOCHUEM
[IpencraBnenus o bubnuoreka
12 KOMIUIEKCHBIX HOK
COEMHEHUSIX: COCTAB U https://m.edsoo
HOMEHKJIaTypa .1u/8c66bl2a
BemectBa MOJEKYJISIPHOTO U
Hel\lfoneKyJMpHorZ ’ bubsmorexa
13 cTpoeHus. THurbl LOK
KPUCTAJUINYECKUX PELIECTOK https://m.edsoo
N .1u/e167635b
Y CBOMCTBA BEIECTB
bubnuoreka
[ToHsiTHE O TUCTIEPCHBIX
14 cucremax. [Ipencrasinenue o LOK
KOJUUJIOMTHBIX PacTBOpax https://m.edsoo
.ru/da2c¢70e4
HcTrHHBIE pacTBOPHI:
HaCBIHJ;eHHIfI)e u P bubmorexa
15 HEHACBIIIICHHBIC HOK
paCTBopI/IMOCTB.’ https://m.edsoo
.ru/e9ccdd8d
Kpucrajutornaparsl
bubnuoreka
16 CriocoObl BbIpayKeHUs [HOK

https://m.edsoo
.ru/328e653a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
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https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a

Pemmenne 3amay ¢

HCIIOJIb30BAHUEM MTOHSATHHI bubmorexa
17 "MaccoBas g0 HOK
pPacTBOPEHHOIO BelIecTBa ', https:/m.cdsoo
" " 1u/785e0ab4
MOJISIpHASI KOHIICHTPAITHSI
bubnuoreka
Knaccudukanus u LIOK
18 HOMEHKJIaTypa
HeopraHHqngHX BEIIECTB https://m.edsoo
1u/bf9e108d
bubnuoreka
19 Cucremaruzanus u [HOK
00001IIeHIE 3HAHUH TI0 TEME https://m.edsoo
.1u/8d2cba3a
KontponbsHas paboTa 1o
temaM "'CTpoeHHue aToMa.
[leproauyeckuil 3aK0H U bubnuoreka
[Iepuoauueckas cucrema I[HOK
20
XUMHUYECKUX 2JIEMEHTOB /1. https://m.edsoo
H. Menneneena', .Iu/70a60aa4
"CTpoeHue BEIECTBa.
MHoroo6pasue BeniecTB"
Knaccuduxanus
XUMHUYECKUX PEaKIUi B
HEOPraHUYECKOU U bubnuoreka
1 OPraHUYECKON XUMHH. [HOK
3aKOH COXPAHEHUS MACCHI https://m.edsoo
BEIIIECTB; 3aKOH COXPaHCHUS 1u/6335¢cdd2
U TIpeBpalleHus SHEPTUn
IPY XUMHYECKHUX PEAKITHAIX
TemnoBbie 3 PeKThI bubnuoreka
XUMUYECKUX PEAKIIHI. [HOK
22
TepMoxumuyeckue https://m.edsoo
YpaBHEHUS .1u/d1db86da
Beruncnenus 1o
YPaBHEHHUSAM XUMHUYECKUX LBII/IO%HOTeKa
23 €aKIUHU U
IT) epMIj)XI/IMI/I‘{eCKI/IM https://m.edsoo
.1u/87b13954
YpPaBHECHHSIM
CKOpOCTh XUMUYECKOUN
24 peakuuu, €€ 3aBUCUMOCTb OT

pa3IuYHbIX (PaKTOPOB.
Karanu3 u katanu3aropsl



https://m.edsoo.ru/785e0ab4
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I'oMoreuunrie u

25 TeTEPOTrCHHBIC PEAKIUU
[Tpaktruueckas padora Ne 1 Bubmiorexa
1o Teme "BnusHue LTOK
26 pa3nuyHbIX (aKTOPOB HA https:/m.edsoo
CKOPOCTb XUMHYECKOU w1 f"acai dl
peakuuu"” —
bubnuoreka
OO6paTuMble 1 HEOOpATHUMBIE ITOK
27 peakuuu. XuMU4ecKkoe https://m.edsoo
DABHOBCCHE .ru/3(5952f9b
[TpakTiaeckas padota No 2 BH6IoTeKa
1o Teme "BnusHue LTOK
28 pa3IuyHbIX (PaKTOPOB HA https:/m.edsoo
MOJIO)KEHUE XUMHUYECKOTO U /35 ) 4.e 17
paBHOBeCHUS" —
DIIEKTPOIUTHYECKAS bubnuoreka
29 nucconuanusg. CUiIbHEIE U [HOK
cia0bie AIEKTPOTUTHI. https://m.edsoo
CreneHb qucconuanum 1u/5f766bdf
HNonHoe npousBeeHue bubnuoreka
30 BOJibl. Cpena BOJIHBIX IHOK
pactBopoB. Bonopoanblii https://m.edsoo
nokasareisb (pH) pactBopa 1u/3966¢ca89
. bubnuoreka
['moponns comeii. Peakuun, LIOK
31 MPOTEKAIOIINE B pACTBOPAX https://m.edso0o
PHCKTPOIIHTOB 11/09d5a9bd
[Tpaktuueckas padora Ne 3 bubnuoreka
32 1o Teme "XuMuuecKkue IHOK
peaKkuuu B pacTBOpax https://m.edsoo
ANEKTPOJUTOB" .1u/2e3daeb0
OKuCIUTENBHO- BUGImIOTCKA
BOCCTaHOBUTEJIbHBIE LIOK
33 peakuuu. Baxuenmume https:/m.edsoo
ORHesIe 1 10/56226060
BOCCTAHOBUTEIHN
bubnuoreka
MetoJ 3IEKTPOHHOTO IIOK
34 (97IEKTOHHO-MOHHOTO) https:/m.edsoo

OajraHca

1u/fb691387
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DIIEKTPOIU3 pACTBOPOB U

bubnuoreka
[HOK

33 pacmiaBoB BEILIECTB https://m.edsoo
1u/93fb97d2
bubnuoreka

36 Pemenue 3a1au pa3nuyHbIx [HOK

THIIOB https://m.edsoo
1ru/5a859d16
bubnuoreka

37 Pemenne 3amau pa3nnyHbIX [HOK

THIIOB https://m.edsoo
.ru/5afa265d
bubmmoreka

Cucremaruzauus u

38 0000111eH1e 3HaHHH 10 TEME HOK

" " https://m.edsoo

XHUMUYECKHUE PEAKIIUH rw/c161eb85
bubmmoreka

KontponbsHas paboTa 1o ITOK

39 TZI:E jgl,MquCKHe https://m.edsoo

peal ru/a8a0a930

ITonoxeHre HEMETAIIOB B

[Iepuonnueckoii cucreme BuGimorexa

XUMHYECKHUX 3JIEMEHTOB /]. IIOK

40 N. Menneneena u https://m.edsoo

OCOOCHHOCTH CTPOCHHUS UX rw/8caddead

aTOMOB. Ou3NYeCcKue -

CBOMCTBA HEMETAJIJIOB
bubmmoreka

AJI0TpOIIHS HEMETAJIIOB ITOK

41 (Ha mpUMepe KUCIopoa, https:/m.edsoo

cepsl, hocdopa u yriaeposa) u/ef9c0]
bubmmoreka

Bopopon: nomydenue, ITOK

42 ($u3NYECKrEe U XUMUYECKHE

. https://m.edsoo
cBoicTBa. [ mapuabl ru/0aast6]3

["ayoreHsl: HaXOXXICHUE B bubmnoreka

43 MIPUPO/IE, CIIOCOOBI [HOK

noyueHusi, Gu3nIecKue u https://m.edsoo

XMMHUYECKHUE CBOMCTBA 1u/4e223795

44 ["anoreHoBOAOPOIBL. bubnnoreka

Baxxneiimnue I[HOK
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https://m.edsoo.ru/a8a0a930
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KHCIIOPOJCOIEpKAILINE https://m.edsoo
COCJIMHEHUS TaJIOTEHOB .1u/6b3255¢6
JlabopaTopHbIe U BuGIHOTeKA
POMBIIIUIEHHBIE CIIOCOOBI
45 MOJIYYCHUS TaJIOTEHOB. HOK
[IpumMeHeHue TaJoTeHOB U https://m.edsoo
. 1u/6971aca4
WX COEJIMHEHUN
[MpakTuueckas pabota Ne 4. bubnuoreka
46 Penienue [HOK
HKCIIEPUMEHTAIbHBIX 3a/1a4 https://m.edsoo
o teme "["asorexsr" .1u/8b26fecd
Kucnopoa: nabopatopssie u
IPOMBIIIUIEHHBIE CLIOCOOBI bubnuoreka
47 NoNy4eHusl, PU3NIECKUE U [HOK
XUMHUYECKUE CBOMCTRBA. https://m.edsoo
O30H. [Ipumenenune .ru/c8abc36a
KHCIJIOPOJIa M 030HA
bubnuoreka
[HOK
48 OKcuIbl ¥ TIEPOKCUIBI https:/m.edsoo
.1ru/5¢c8816a0
bubnuoreka
49 Pemenne 3amau pa3nuyHbIX [HOK
THUIIOB https://m.edsoo
.1u/2b6d8b4b
Cepa: HaxOX/JeHUE B bubnuoreka
50 IpUPOJE, CTIOCOObI [HOK
noyueHusi, Gu3nIecKue u https://m.edsoo
XUMHUYECKUE CBOMCTBA .ru/46afael 6
bubnuoreka
[HOK
51 CepoBomopo/, CyiabduIbI https://m.edsoo
.1u/7¢875999
Kucnopoaconepxkaiue bubnuorexa
57 COCJIUHEHUS CEPBI. [HOK
Oco0eHHOCTH CBOMCTB https://m.edsoo
CEPHOM KHUCJIOTHI 1u/8cfa2548
[TpakTrueckas pabora Ne 5. bubmmoreka
53 Penienue I[HOK
HKCIIEPUMEHTAIbHBIX 3a/1a4 https://m.edsoo
no teme "Cepa u eé .1u/0afb05e4
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coenuHeHus"

A30T: HaXOXKIIEHUE B

bubnuoreka
IPHUPOE, CIOCOOBI [IOK
54 IIOJTyYEHUS, CI)I/ISIiI,'—IeCKI/Ie u https://m.edsoo
XUMHUYECKHE CBOMCTBA. ru/badd2255
AMMMaK, HUTPHJIBI '
Kucnopoaconepxkamue bubnuoreka
55 COE€IMHEHUS a30Ta. I[HOK
Oco0OeHHOCTH CBOMCTB https://m.edsoo
a30THOM KHUCJIOTBI .ru/e2965afe
bubnuoreka
[IpuMeHeHne a30Ta U €ro [[OK
56 coz):émézlél;m. A30THBIE https://m.edsoo
yAOLp 1u/12915059
docdop: HaxoxkEHNE B Bu6IHOTEKA
IPUPOJIE, CIOCOOBI 11(0)4
| Smsccme oo ips:/n.edsoo
Docdist 1 hocdhr .1u/9a6b43ec
Oxcuasl pocdopa, bubnuoreka
53 docdopcoaepxkane [OK
kucinotel. Comu dhochopHoit https://m.edsoo
KHCJIOTBI .ru/c7a2d429
[Tpumenenune dhocdopa u ero LBIHO%HOTeKa
59 COZ%HI;I:II;H- Docdopbie https://m.edsoo
YAOOpP 1u/a218070a
ITpaxTuueckas pabora Ne 6. Bu6IHOTEKA
Pemenwne 1{OK
60 AKCIIEPUMEHTAIBHBIX 3a]1a4 _
" https://m.edsoo
o TeMe "Asot u pocdop u 1/8175ac3f
nXx coequHeHus" '
VYraepo: HaxoXIeHUeE B Bu6IHOTeKA
IPUPOJIE, ATTIOTPOITHBIC [[OK
61 MOIH(pHUKaLUHY; (bnimqecxne https://m.edsoo
U XMMHUYECKHe CBOWCTBA, 1/1eb19f9¢
IPUMCHCHHUE '
Oxcup yraepoaa(Il), oxcup El/gﬁﬂme}ca
62 yraepona(IV), yronsHast https://m.edsoo

KHUCJIOTA U €€ COJIu

.ru/dbaS8adf
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Pemenune 3amad paznuyHbIx

bubnuoreka
[HOK

63 TUTIOB https://m.edsoo
.1u/6029b609
KpemHuii: HaxoxX1eHue B bubnuoreka
64 MIPUPO/IE, CIIOCOOBI [HOK
noyueHusi, Gu3nIecKue u https://m.edsoo
XUMHYECKUE CBOMCTBA .ru/143558ab
Oxcupa kpemuusi(1V), Elgsﬁﬂomm
63 zgiﬁggf;aﬂ HHCIOTE, https://m.edsoo
1u/3170e7bl
bubnnoreka
[HOK
[IpuMeHEeHNE KPEeMHUS U €T0 .
66 coenuHeHuid. CTeKyo, ero https://m.edsoo
MOJTyYeHHE, BUBI CTEKIIA .rw/393cdacO
’ https://m.edsoo
1u/5823cefb
bubnanoreka
67 Pemenue 3ama4g pa3inyHbIx [HOK
TUTIOB https://m.edsoo
1u/b624£801
bubnanoreka
Cucremaruzanus u
68 000011IeH1E 3HAHMH 110 TEME HOK
"HemeTammst" https://m.edsoo
.ru/6e864db5
bubnnoreka
69 KoHntposnbHas pabora 1o [HOK
teme "HemeTaminr" https://m.edsoo
1u/d0484c76
bubnuoreka
AHanu3 pe3ynbTaToB
. [HOK
70 KOHTPOJIbHOM padoOTHl, .
https://m.edsoo
KOPPEKITHS OMIHOOK /2579510
[TonoxxeHne MeTauioB B
[Tepuoauueckou cucreme bubnuoreka
71 XAMHYECKHUX DJICMEHTOB. IHOK
OcoOeHHOCTH CTPOCHUS https://m.edsoo
AIEKTPOHHBIX 000JI0UEK .1u/9839c16¢
aTOMOB METAJIJIOB
72 OO6mme dhu3ndecKue bubnnoreka
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CBOMCTBA METAJIJIOB.
[IpyuMeHEeHNE METAIIOB B

LHOK
https://m.edsoo

OBITY U TEXHUKE 1u/51dac9d3
bubnuoreka
CnaBbl METaJJIOB. IHOK
73
Koppo3us metaios https://m.edsoo
1u/42b872¢3
bubnuoreka
74 Pemenne 3amau pa3nuyHbIX [HOK
TUIIOB https://m.edsoo
1u/e3de37b6
DIIEKTPOXUMHUYECKUH PSJT bubnuoreka
75 HaIpsKEHUM METAJUIOB. [HOK
OO6m1ue crnocoObl MOTYyYECHUS https://m.edsoo
METaJIOB 1u/94eb377a
OO011ast xapaKTepuCTHKA
MeTamioB [A-rpynmsl
[Teproan4eckoil CUCTEMBI
xmlxjmqgwnx AJIEMEHTOB. bubamotexa
76 Harpuii n kanuit: LIOK
noiryueHue, GU3ndecKue u https.//m.edsoo
’ . 1ru/el2c26b3
XUMHUYECKHE CBONCTBA,
MPUMEHEHHUE TTPOCTHIX
BEILIECTB U UX COCIMHEHUIN
OO01ast xapakTepuCTHKa
MeTaioB [TA-rpynmet
[leprogn4eckor CHCTEMBI EuGIHOTeKA
XUMHUYECKUX DJIEMECHTOB.
9 . [HOK
77 Maruui 1 KaJabpLui:
noJiyueHue, Pu3nyeckue u https:/m.edsoo
’ . 1u/7¢3e49¢0
XUMHUYECKHE CBOMCTBA,
MPUMEHEHHUE TTPOCTHIX
BEILIECTB U UX COCIMHEHUN
bubnuorexa
73 JKEcTKoCTh BOJBI U CIIOCOOBI IHOK
e yCTpaHeHus https://m.edsoo
.1u/c74bfae9
. bubnuoreka
AIOMHUHMI: TIOJTyYEHHE,
79 dbuznyecKre 1 XUMUYECKUE HOK
CBOMCTBA, IPUMEHEHHUE hitps://m.edsoo
’ .1u/0e79b266
80 AmMdoTepHbIe CBONCTBA bubnnoreka
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OKCHJA Y TUJIPOKCUIA
AJIIOMUHMUS,

LHOK
https://m.edsoo

TUAPOKCOKOMITIIEKCHI 1u/5d12d318
ATIOMUHUS, UX IPUMCHCHHE
31 Pemrenue 3a1au pa3nuuHbIX
THUIIOB
IIpaxkTrueckas padora Ne 7.
P p bubnuoreka
Pemenne
82 JKCIIC HOK
PUMEHTAIBHBIX 3a71a4
" https://m.edsoo
1o TeMe "MeTalubl r1aBHBIX w/2Tadafa3
noarpynm" -
OO6mas xapakTepHUCTHKA
H p p bubnuoreka
METAJIOB HOOOYHBIX
83 noarpyni (b-rpymm) LOK
o https://m.edsoo
[leprogu4eckor CHCTEMBI /61047431
XUMHYECKHUX DIIEMEHTOB ]
dusnyeckre 1 XUMHUIECKHE bubnnoreka
24 CBOMCTBA XpOMa U €T0 [HOK
COCIMHCHUMN, X https://m.edsoo
IPUMEHECHUE 1u/9911bef3
Baxxueiimue coequHeHUS bubnnoreka
25 Maprasna. [lepmanranar [HOK
KaJIusl, €r0 OKUCIUTEILHBIC https://m.edsoo
CBOMCTBa 11u/039d69c8
dusnueckue U XUMHYECKHE
9 bubnnoreka
CBOMCTBA JKeJjIe3a U ero IIOK
86 coenqunenui. Ilomydyenue u
: y https://m.edsoo
MIPUMEHECHHUE CIIJIABOB rw/1b7f3741
Kenesa ]
du3nueckue U XUMHYECKHE bubnuoreka
Q7 CBOMCTBA MEJIU U €€ IHOK
COCIIMHEHUH, X https://m.edsoo
MIPUMEHEHUE 1u/2bc01954
dusnueckue U XUMHYECKHE
. bubnuoreka
CBOMCTBA IIUHKA U €TO LIOK
88 COCIIMHEHUH, X
a ’ https://m.edsoo
IIPUMCHCHHUE. rwb1Dbeal
[ 'MIpOKCOKOMILUIEKCHI ITUHKA -
[TpakTiuaeckas padborta Ne 8. bubnuoreka
89 Pemenue [HOK
HKCIIEPUMEHTAJIIBHBIX 3a/1a4 https://m.edsoo
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1o Teme "MeTaibl
no00YHBIX oarpymnm"

.ru/a6be352ea

bubnnoreka
90 Pemenne 3amau pa3nuyHbIX [HOK
THIIOB https://m.edsoo
.1u/a8b83d83
O06o0menue u bubmnoreka
91 CUCTEMAaTH3AIHS I[HOK
U3YYEHHOr0 MaTepHasa mno https://m.edsoo
teme "MeTamisr" 1u/e91fe975
bubmnoreka
9 KoHTposnbHas pabora 1o [HOK
teme "MeTamibr" https://m.edsoo
1u/83f63eal
bubmnoreka
AHanu3 pe3ynbTaToB
93 KOHTPOJBbHOMN padOTHI LOK
KoppIe)KuMﬂ ompn ok ’ https://m.edsoo
1u/9ebff2{d
Poinp xumum B oOecrieueHun
. bubnnoreka
YCTONYMBOTO PA3BUTHUS IIOK
94 yesioBeuecTBa. [loHsATHE O
https://m.edsoo
HayYHBIX METOJIaX 0/080fe1f0
HUCCJICIOBAHUS BEIICCTB —
Hayunbie mpuHIUIIBI
OpraHu3alii XUMHYECKOTO bubnnoreka
95 IIPOM3BO/ICTBA. [HOK
[TpoMbIlIUIEHHBIE CITOCOOBI https://m.edsoo
MOJYYEHHS BaXKHEUIIINX 1u/2e45a44f
BCIICCTB
bubnnoreka
XUMHUYECKOE 3arpsi3HEHUE ITOK
96 OKPYXKaIOLIEH Cpeabl U €T0 https://m.eds0o
HOCICACTRI rw/9f11bf51
bubnnoreka
XUMHUS U 3[I0POBbE
97 yesoBeka. JlekapcTBeHHbIe LOK
cpe CTBa. https://m.edsoo
peAt ru/a6552721
bubmnoreka
Xumus nmuiy. Pois xumun IIOK
98 B 00€CIICUCHHUH TUIIECBOI https://m.edsoo

0€30MaCHOCTH

1u/1f7b5bd2
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KocMmeTuueckue u

bubnuoreka
[HOK

%9 ggﬁ;};;@f;{;ﬁ;pencma. ! https://m.edsoo
.ru/da42d5a9
XUMHSI B CTPOUTENHCTBE. bubnuoreka
Baxwuerime cTpouTeabHbIe [HOK
100 1
Y KOHCTPYKIIMOHHBIE https://m.edsoo
MaTepUaJIbI 1u/61e¢69003
bubnuoreka
XUMHUsL B CEIIBCKOM
. [HOK
101 x03s1cTBe. OpraHn4eckue u |
https://m.edsoo
MUHEpaJIbHbIC YA0OpEHUS u/fd39587d
bubnuoreka
102 Cucrematnzanus u 1 [HOK
0000111eHIE 3HAHUH TI0 TEME https://m.edsoo
.1u/db979¢70
OBIIEE KOJIMYECTBO YACOB 102

[10 I[TPOTPAMME
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MPOBEPSIEMBIE HA EI'D 10 XUMHUU TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBLHOM
IPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3OBAHUSI

Kon
npoBeps
€MOro
TpeOoOBaH
ust

IIpoBepsieMble TPeOOBAHUSA K MPEAMETHBLIM pPe3yJabTaTamM
O0CBOECHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPeIHEro
o0urero oopazoBanust

Brnagenne cucreMoil XMMHYECKUX 3HAHUM, KOTOPAsi BKJIKOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATUS  (XMMHYECKHH  DBJIEMEHT, aToM,
M30TONBI, JJIEKTPOHHAs 000J0YKa aroma, S-, p-, d-dJIECKTPOHHbBIC
opOuTany aToOMOB, OCHOBHOE W BO30YXXKJIEHHOE COCTOSHHUE aToMa,
WOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKasi CBA3b (O- M T-CBA3b, KpPaTHBIE CBSI3H),
ruOpuau3anysi aTOMHBIX OpOWTaliel, KpUCTauIMuecKas peméTka,
MOJIb,  MOJISIPHAasE ~ Macca, MOJSIpHBIA ~ O00BEM,  MoJsApHas
KOHIICHTpaIus, pacTBOpPbl (UCTUHHBIC, JUCIIEPCHBIC CHUCTEMBI),
KPUCTAJUTOTUAPATHI, YIJIEPOJIHBIN CKeeT, PYHKIMOHAIbHAS TPYIINa,
pagukan, — W30MEpbl,  CTPYKTypHas  ¢opmysia,  U30MEpus
(cTpykTypHas, reoMeTpuYeCcKas (tuc-, TpaHCU30MEPHSI),
TOMOJIOTUYECKUIM Psifl, TOMOJIOTH, YTJIEBOJOPObI, KHUCIOPOIA- U
a30TCOJIepKAIINE COSAMHEHHS, OMOIOTMYECK aKTHUBHBIC BEIIECTBA
(yrieBoibl, >KUpHI, OETKH), MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, KPEKUHT, PUGOPMUHT, THIIbI
XUMHUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, IK30- U
SHAOTEPMUYECKUE, PpEaKIMd HOHHOTO OOMEHa, TOMO- U
reTeporeHHbple,  oOpaTUMble U HEOOpaTUMBbIE),  PacTBOp,
ANEKTPOIUTHI, HEIJIEKTPOIUTHI, 3JIEKTPOIUTUYECKAS JUCCOIMALINSA,
CTENEHb JMCCOLUMALNN, OKUCIHUTENb, BOCCTAHOBUTEIb, AJIEKTPOJIU3,
CKOPOCTh XMMHUYECKOMN peaKkIui, XUMUUECKOE PABHOBECHE)

1.2

TEOPUH M 3aKOHBI (TEOPUS] XMMHUYECKOTO CTPOCHHUS OPraHHMYECKUX
BemectB  A.M.  byriepoBa, TeopHus  B3IEKTPOIUTHYECKOU
nuccounannu, llepuommueckuit 3akon .M. MenneneeBa, 3akoH
COXpaHEHUsI MAacCChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHN SI3BIK
XMMHUH, MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B  OCHOBE
MMOHUMAaHHSI TPUYUHHOCTA W CUCTEMHOCTH XHMHUYECKHX SIBJICHHM,
COBPEMEHHBIC TMPEACTABICHUSI O CTPOCHHM BEIIECTBA HA aTOMHOM,
MOJICKYJISIPHOM U HAAMOJIEKYJIIPHOM YPOBHSX

1.3

IpCaACTAaBJICHUA 0 MCXaHHU3Max XUMHNYCCKHUX peaKuHﬁ,
TCPMOIMHAMHUYICCKUX MW  KHHCTHYCCKHMX 3dKOHOMCPHOCTIAX HX




IMPOTCKAHUA, O XUMHWYCCKOM PABHOBCCHUH, JUCIICPCHBIX CUCTCMAX

1.4

(haKTOJIOTUYECKHE CBEJICHUS O CBOWCTBAX, COCTaBe, MOJYyYCHHH W
0€30MacHOM  WCITOJIb30BAaHWM BAKHEHIIMX HEOPTaHUYECKUX U
OPTraHUYECKUX BEIICCTB B OBITY W MPAKTUYCCKON ACSITCIBHOCTH
YyeJIoBeKa

1.5

oOmye HaydHble MPHUHIMIBI XWMHUYECKOTO MPOU3BOJICTBA (HA
npuMepe TMPOM3BOACTBA CEPHOM KHCJIOTHI, aMMHaka, MeETaHoJja,
nepepaboTku HeTH)

CdopMrupoBaHHOCTh YMEHHUH BBISBIIATH:

2.1

XapaKTepHbIE NPU3HAKM M B3aUMOCBS3b W3YUYEHHBIX MOHATHM,
IIPUMEHATH COOTBETCTBYIOLME MOHATHS IIPU OIMUCAHUU CTPOCHUS U
CBOWCTB HEOPraHUYECKUX M OpPraHUYECKUX BEIIECTB U HUX
[IpEBpALICHUN

2.2

B3aMMOCBSI3b ~ XMUMHUYECKMX  3HAaHMM  C  TIOHATUSIMH U
MPEICTaBICHUSIMA JIPYTUX TPEAMETOB [Uisi Oojiee OCO3HAHHOTO
MMOHUMAaHUSA W OOBSICHEHUS CYITHOCTH MaTepHUALHOTO €IWHCTBA
MHUpa

CdopMHUpoBaHHOCTh YMEHHSI HCTIOJIb30BATh:

3.1

HaMMCHOBAHUA XHUMHWYCCKHUX COGI[I/IHGHI/Iﬁ MCKIYHApPOAHOI'0 COro3a
TCOpGTH‘lGCKOﬁ )51 HpHKJ’I&I[HOfI XUMHHU W TPpHUBHUAJIBHBIC Ha3BaHUA
BCIICCTB, OTHOCAINUXCA K H3YUCHHBIM KJIACCaM OPraHUYCCKUX H
HCOPraHNYCCKHNX COCI[I/IHGHI/Iﬁ

3.2

XUMHYECKYIO CHUMBOJIUKY TUISt COCTaBJICHHUS dbopmyn
HEOPraHWYECKUX  BEIIECTB, MOJEKYJSPHBIX U  CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (hOPMYJT OPraHUYECKUX
BEILIECTB

CdopMupoBaHHOCTh YMEHHUSI KIACCU(DUIIUPOBATH:

4.1

HEOPraHWYECKHE BEILECTBA, CAMOCTOATEIBHO BBIOMPATH OCHOBAHUS U
KPUTEPHUH JUIsl KJIAaCCH(PHKALIMH M3YYAaEMbIX XUMUUECKUX OOBEKTOB

4.2

OpraHu4CCKUC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHMA U
KPpUTCPHUH OJIA KHaCCI/I(l)I/IKaI_II/II/I N3y49aCMbIX XUMHWYCCKHUX 00BEKTOB

4.3

10 Pa3JIMYHBIM MPU3HAKaM (YHCITY U COCTABY PEAarnpyrolInX BEILECTB,
TeroBoMy 3(QeKTy peakmuy, W3MEHEHHUIO CTENeHEeW OKHCICHUS
AIIEMEHTOB, 00PAaTUMOCTH PEAKIINH, YUACTHIO KaTaTN3aTopa)

ChopMupoBaHHOCTP ~ YMEHHS  XapaKTEPU30BaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM U BO30YKJAEHHOM COCTOSIHUM) U
MOHOB XMMHUYECKUX 3J1eMEeHTOB | — 4 mepuonoB Ilepuoanueckoit
cuctrembl JI.MI. MeHneneeBa M MX BaJICHTHbIE BO3MOXKHOCTH,
UCIIONIb3Ysl ~ TMOHATUA  §-, p-, d-dJEKTPOHHBIE  OpOUTAIIH,
SHEPreTUYECKUE YPOBHU

ChopMHUPOBAaHHOCT,  YMEHHSI  OOBSCHATh  3aKOHOMEPHOCTH




W3MCHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX WMH
COEAMHEHUH IO MTepUoJaM U rpymniam

ChopmMHpOBaHHOCTE YMEHHS COCTABJIATH YPAaBHEHHUS XUMHYECKHX
pEaKIMi U PaCKPhIBATh UX CYIIHOCTBD:

7.1

OKHUCIIUTCIBHO-BOCCTAHOBUTCIBbHBIX pCaKHI/Iﬁ MoCpecaACTBOM
COCTABJICHUA 3JICKTPOHHOI'O OajaHca dTHX peaKuHﬁ

7.2

YpPaBHCHUA peaKI_[I/Iﬁ Pa3INYHbIX THUIIOB; IIOJIHBIC H COKpaHIéHHBIC
YPaBHCHUA peaKI_[I/Iﬁ HOHHOI'O O6M€Ha, YUUThbIBas YCJIOBUA, IIPpHU
KOTOPBIX OTH PCAKIIMH UOYT 1O KOHIIA

7.3

peakIuii TUIPOJIN3a, peakIuii KOMIUIEKCO0Opa3oBaHus (Ha puMepe
T'UIPOKCOKOMITJIEKCOB IIMHKA M AJTIOMUHUS)

CdopMupoBaHHOCTh YMEHHUS MMOATBEPIKIATH:

8.1

Ha KOHKPCTHBIX IIPpHUMCPAX XapaKTCp 3aBUCHMOCTH peaKHHOHHOﬁ
CITOCOOHOCTH OpraHUYCCKHUX COCIII/IHCHI/Iﬁ OT KpAaTHOCTH M THIIA
KOBAJICHTHOM CBSI3H (G- u 7'[—CBH3I/I), B3aMMHOI'O BJIHUAHHNA aTOMOB H
I'pyIiIr aTOMOB B MOJICKYJIAX, @ TAKXKC OT ocoOeHHOCTEH pealIn3alnn
Pa3JINIHBIX MCXAaHHU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

XapaKTCPHBIC XUMHUYCCKHUC CBOMCTBA BCIICCTB COOTBCTCTBYIOIIMMHU
OKCIICPUMCHTAMM U 3alIMCAMU ypaBHCHI/If/'I XUMHNYCCKHUX peaKuHﬁ

ChopmupoBaHHOCTE  YMEHHSI ~ XapaKTEepH30BaThb  COCTaB U
BA)KHEWILME CBOICTBA BELIECTB, MPUHAIEKAIINUX K ONMPEACIEHHBIM
KJlaccaM W TPYIIaM COEIUWHEHUN (IPOCThIE BEUIECTBA, OKCHU/IBI,
THJIPOKCHUJIBI, COJIM; YIJIEBOAOPOJIBL, MPOCTbIE 3(UPBI, CIUPTHI,
(dbeHoNbl, anbIeru/ibl, KETOHbI, KapOOHOBBIE KHUCIOTHI, CIOKHbBIE
7(UPBI, KUPHI, YTIEBOIbl, aMUHBI, AMUHOKHUCJIOTHI, OEJIKH)

10

ChopmupoBaHHOCTH YMEHHUSI TMPOBOAUTH PACUYETHI MO XMUMHUUYECKUM
dbopMynaM U ypaBHEHHUSIM XUMHUECKUX PEAKIUI C MCMOIb30BaHUEM
(bu3MUYECKUX BEINYHH:

10.1

Maccel (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTA PEaKIWHU, €CIH
OJIHO U3 UCXOAHBIX BEUIECTB JJAHO B BHUJIE PACTBOPA C ONPEACIEHHON
MacCOBOHM IO/ pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE
(MMeeT mpuMecH)

10.2

MacCOBOM WM 00bEMHOM JJOJIM, BBIXOJA MPOAYKTA PEAKIIMU

10.3

TEII0BOro 3pdekra peakiuii

10.4

00BEMHBIX OTHOIIICHUH T'a30B

10.5

110 HaXOXACHHNIO XUMHUYECKOM (bOpMy.]'IBI BCIICCTBA

11

Brnanenne cucremoi 3HaHMM O METOAAX HAY4YHOIO ITO3HAHUSA
ABJICHUM NPUPOJBI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaxX H
YMEHUE TPUMEHATh JTH 3HAHUA TMPU  SKCIEPUMEHTAIBHOM
WCCJICIOBAaHUH BEIIECTB M Ui OOBSCHEHUS XUMUYCCKUX SIBICHUIA,




HMCHOIIUX MCCTO B IIPHUPOACLC, HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTHU
YCJIOBCKA U B HOBCGHHCBHOﬁ KHU3HHU

12

ChopmMupoBaHHOCTh YMEHHUSI MPUMEHSATH (MCHOJIL30BaTh) 3HAHUSA O
COCTaBE€ M CBOMCTBAX BEUIECTB I SKCIEPUMEHTAIBHON MPOBEPKU
TUIIOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEW MPOTEKAHUS XMUMHUYECKUX
peaKkii U MPOTHO3UPOBAHMS BO3MOYKHOCTEH KX OCYIIECTBIICHHS,
CUCTEMHbIE  XMMHYECKHE  3HaHus s OOBSCHEHUS U
MIPOTHO3UPOBAHUS  SIBJICHUW, UMEKIIUX E€CTECTBEHHOHAYUYHYIO
OpUPOAY; JJIsl TPHUHATUS TPAMOTHBIX peHIeHU mpolieM B
CUTYalIUsIX, CBSI3aHHBIX C XUMHUEH

13

ChopMUpOBaHHOCTh ~ yMEHHUS  IUIAHUPOBATh W IIPOBOIUTH
XUMUYCCKUN OKCICPUMEHT (MOJydYeHHEe ¢ HW3YYCHHEC CBOKICTB
HEOPraHWYCCKHUX U OPTaHMYECKHUX BEIIECTB, KAYCCTBEHHBIC PCAKIIUU
YIJEBOAOPOJOB PAa3IMYHBIX KJIACCOB M  KHCIOPOJCOACPIKAIIUX
OpraHUYECKUX BECIIECTB, PEIICHUEC SKCIECPUMEHTANBHBIX 3a7a4 I10
pacro3HaBaHWIO HEOPraHWYECKMX M OPraHWYECKHUX BEIIECTB) C
coOIoIeHeM TpaBWJI O0€30TacHOTO OOpaIeHusI ¢ BEIIECTBAMH U
71a060paTOpPHBIM o0opynoBaHuEM; dbopMynupoBaTh (1%
WCCJICIOBAHMS; TPEICTABIATh B Pa3IMdHON ¢dopMe pe3yiabTaThl
DKCIIEPUMEHTA, aHATM3UPOBATh M OIICHUBATh MX TOCTOBEPHOCTh

14

CpopMHUpPOBAaHHOCTh, yMEHHUS OCYIICCTBIISITh IEJICHAIPABICHHBINA
MMOMCK XHMHUYECKOM HH(pOpMallMM B Pa3IMYHBIX HCTOYHHMKAX
(HayuyHass u y4eOHO-Hay4yHas JuUTepaTypa, CpEICTBa MacCOBOM
nHdpopmanmu, ceTh  MHTEpHET W ApyrHe),  KPUTHYCCKH
aHATM3WPOBATh XUMUYECKYIO HWH(pOpMaIuio, mepepadaTeiBath € U
MCII0JIH30BaTh B COOTBETCTBUU C MOCTABJICHHON yueOHO 3aqaueit

15

CpopMHUpPOBAaHHOCTh, yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBATh MHOOPMAIHIO C TO3UIIUNA IKOJIOTHYECKON 0€30MMacHOCTH
MOCJEACTBUI  OBITOBOM W  TMPOU3BOJCTBEHHON  JESATEIHHOCTH
YeNIoBeKa, CBI3aHHON C MepepadOTKOi BeUIecTB; CHOPMUPOBAHHOCTD
YMEHUM OCO3HAaBaTh OMACHOCTH BO3ACHCTBUS HA KUBbIE OPraHU3MBbI
ONPEACNEHHBIX BEIIECTB, MOHUMAsI CMBICI IOKA3aTelsd MpPeacIbHON
JOMYCTUMOW KOHIICHTPAIIMU, W TOSICHATh Ha TPHMEpPax CIOCOOBI
YMEHBILICHUST W TPEIOTBpAIICHUS MX BPEAHOrO BO3JCUCTBUS Ha
OpraHu3M YeJI0BEKa




IHHEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D
11O XUMHNHN

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

1

TeopeTndeckne OCHOBBI XUMHH

1.1

Crpoenune BemectBa. CoBpeMEHHass MOJElIb CTPOCHMSI aToMa.
Pacnipenenenre  2JIEKTPOHOB 0 JHEPreTUYECKUM  YPOBHSM.
Knaccudpukanus XuMudeckux 351eMEeHTOB. (OCOOEHHOCTH CTpPOCHHMS
HHEPreTUUECKUX YPOBHEW aTOMOB (s-, p-, d-3neMeHToB). OCHOBHOE U
BO30YKIEHHOE COCTOSIHMSL aTOMOB. OJIEKTPOHHAsl KOH(UTyparus
aromMa. BaJIeHTHBIE 2JIEKTPOHBI

1.2

[lepuomnueckasa cucrtema xumudeckux siemeHToB .M. Menneneena.
Ousnuecknii cMmbicn  [lepuogmueckoro 3akona J[.MI. Menneneesa.
[IpyyrHBl ¥ 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB 3JIEMEHTOB M HX
COCJIMHEHUI MO MepuojaM U rpymmnamM. 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB TIPOCTBIX BEIIECTB, BOJOPOJHBIX COCIUHECHUW, BBICIIAX
OKCHUJOB Y THJIPOKCUJOB

1.3

BanenTHOCTS. 3HCKTpOOTpI/II_[aTCJIBHOCTB. CreneHb OKHUCIICHUS

1.4

Buabl xuMmudeckoil cBsS3u (KOBajJeHTHas, HOHHAs, MeETaJIMYecKas,
BOJIOPOJHAs) M MeXaHM3Mbl €€ oO0pa3oBaHHA. MEXMOJIEKYISIPHbIE
B3aNMMOJCUCTBUA. BemecrBa MOJEKYJISIPHOTO W HEMOJICKYJISIPHOIO
cTpoeHHus. THUIbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA
BELIECTB OT TUIIA KPUCTAIUIMYECKON PELIETKU

1.5

Xumuueckass peakuusa. Knaccudukanus XUMUYECKMX peakuidl B
HEOPraHMYECKOW M OPraHMYEeCKOM XMMHHU. 3aKOH COXPAHEHUS MAaCChI
BEILIECTB

1.6

CKOpOCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3JIMYHbIX (DAKTOPOB

1.7

TeroBble 3(PdeKkTbl XUMHUUYECKMX peakiui. TepMoXuMHUuecKue
ypaBHEHUs

1.8

ObpaTtumbie peakunud. XUMA4YeCKoe paBHOBecre. DaKTOPbI, BIMSIONINE
Ha COCTOsIHME XUMH4YeCcKoro paBHoBecus. [Ipuaumn Jle IlaTense

1.9

SHCKTpOJII/ITI/I‘-ICCKaSI Jucconuranusi. CunbHbIC U ci1a0ble QJICKTPOJIHUTEI.
Cpena BOJIHBIX PAaCTBOPOB BCUICCTB: KHUCJIAA, HCﬁTpaHBHaH, mejioyHasd.
CreneHb AUCCoONMal . PCaKHI/II/I MOHHOT'0 0OOMEHa

1.10

I'mppomu3 coneii. HMonHOe mnpowu3sBeneHue BoAbl. BoaopoaHblii
nokasateinb (pH) pactBopa

1.11

CnocoObl BbIpaXEHUS KOHIEHTpPAIIMM PACTBOPOB: MaccoBas IO
PacTBOPEHHOIO BEIIECTBA, MOJISIPHAsA KOHLEHTpauus. HaceleHHsie u
HEHACBIIIEHHBIE PACTBOPHI, paCTBOPUMOCTh. Kpucramnoruaparsl

1.12

OKMCIINTEIFHO-BOCCTAHOBUTEILHBIC PCaAKIINH. HOBGIIGHI/IG BCIICCTB B




cpenax ¢ pasHpiM 3HaueHrneM pH. MeToapl 251eKTpoHHOTO OanaHca

1.13

DIIEKTPOJIU3 pACTBOPOB M PACIIIABOB COJIEN

OCHOBBI HEOPraHUYECKOW XUMUU

2.1

Knaccudukanus  Heopranumueckux coenunenuit. Homenknarypa
HEOPTaHUYECKHUX BEIIECTB

2.2

XUMUYECKHE CBOMCTBA BaXHEUIIMX METAIOB (HATpUM, KaJluid,
KaJIbI[U{, MarHui, aJlOMUHHUMA, IHUHK, XPOM, >KE€JIe30, MEIb) M HUX
coequHeHnit. O01mMe crocoObl MOTYyUEHUS] METAIIIIOB

2.3

XUMHUYECKUE CBOMCTBA BAXXHEUIIIMX HEMETAUIOB (TaJIOTEHOB, CEpHI,
azota, (ocdopa, yriepoaa U KpeMHHUS) U UX COCAUHEHUN (OKCHIOB,
KHCIIOPOJICOICPKAIIHMX KHCIIOT, BOJIOPOIHBIX COCTMHECHHMN )

24

I'eneTndyeckas CBsA3b HCOPraHNMYCCKNX BCIICCTB, IIPUHAJICIKAIIINUX K
Ppa3JIN9IHbIM KJIaCCaM

2.5

###HPar##H# nenTudukarus HeOpraHUIECKUX COCTUHEHUH.
KadecTBeHHBIC peakiny Ha HEOPTaHWICSCKHE BEIIESCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMHH

3.1

OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOTO CTPOCHUS OPraHUYECKUX
coenuHeHuid A.M. BytnepoBa. YTriaepoIHbId CKEJIET OpPraHHu4eCcKON
MOJIEKYJIbl. KpaTHOCTh XMMUYECKOU CBA3U. S- U P-CBS3U. Sp3-, Sp2-, Sp-
rudpuau3anuu opOUTanieil aToMOB yriepojia. 3aBUCHUMOCTb CBOMCTB
BEIIECTB OT  XHUMHYECKOTO  CTPOEHUs  MOJEKYJI.  ['oMmoiorwu.
I'omonornueckuit psa. Mizomepus u u30Mepsl

3.2

[Tonsarue o ¢yHKUMOHAIBHOW Tpyrme. OpueHTanuoHHbIE A(HQPEKTHI
3aMECTUTEJIEN

33

[IpencraBnenne o  Ki1accU(PUKAIMM  OPTraHMYECKUX  BEIIECTB.
HoMmenknaTypa opraHuueckux COEIUHEHHH (cucTeMaTudeckas) u
TPUBHAJbHBIE HA3BaHUS BAXHEUIIMX MPEICTaBUTEIEH  KJIACCOB
OpraHUYeCKUX BEUIECTB

3.4

CBoOOMHOpaAVKATIBHBIA W MOHHBIH MEXaHWU3MBI peakiuu. [loHsTue o
Hykiaeopmne u smekrpodune. [IpaBmmo MapkoBaukoBa. [IpaBmiio
3aiireBa

3.5

Ankanpl. XMMHMYECKME CBOMCTBa  ajKaHOB: TaJOTCHUPOBAHMUE,
JETUJIPUPOBAHUE, TEPMUUYECKOE PA3JIOKEHUE, KPEKUHT, U30MEpHU3allusl,
ropenne. Ilonydenne amkanoB. Ilukmoankanel. Crenuduka CBOMCTB
[UKJIOAJIKAHOB C MajbIM pa3MepoM IukiIa. Peakiuu nprcoeiMHeHus 1
paJMKaJIbHOTO 3aMEIICHUS

3.6

ANKCHBI. XHUMHYECKHE CBOMCTBA: PCaKINU IMPUCOCINHCHUA
(FaHOFGHI/IpOBaHI/IC, IT'mApUpPOBAHUC, IruaAporaaorcHupoOBaHUC,
I‘I/I,Z[paTaI_II/I}I), ropcHus, OKHUCJICHUA )41 IMOJIMMCPHU3ALIH.
HpOMBIHIJICHHBIC )41 Ha60paTOpHI)I€ CITOCOOBI IMOJIYUCHHU aJIKCHOB




3.7

AJKaTueHsl. XUMHUYECKHE  CBOMCTBA  aJIKaJIHUCHOB: peakuuu
npucoeuHeHusi (TUAPUPOBAHUE, TAJOT€HUPOBAHUE), TOPECHUS U
nonuMepusanuu. [loryyeHne ankaaueHoB

3.8

Ankunbl. XUMHYECKHME  CBOWMCTBA:  pEAKUUH  MOPHUCOCIUHEHUS
(ramoreHupoBaHue, TUIPUPOBAHUE, ruapaTanus,
TUAPOTATIOTEHUPOBAHUE) KaK CIIOCO0 MOIyYEHUS! TTOJIMMEPOB U JIPYTUX
MOJIE3HBIX MPOJIYKTOB. Peakunu 3amenieHus. ['opeHue aneTuieHa Kak
HMCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU ISl CBAPKU U PE3KHU
MeTaJoB. [[puMeHeHune aneruieHa

3.9

Apenbl. XUMUYECKHUE CBOMCTBA OEH30/1a: peakluu 3JIEKTPO(UILHOTO
3aMeIlIeHUs], MpPUCOEAUHEHUsT (THUAPUPOBAHUE, TalOTEeHUPOBAHUE).
Peakiust ropenusi. OcCOOEHHOCTH XHMHYECKHUX CBOWCTB TOJIyOJa.
[Tonyyenue Oenzona. OCOOEHHOCTH XUMHUYECKUX CBOMCTB CTHpOJIA.
[Momumepuzamusi ctuposna. CrocoObl TMOMy4YEeHUST U TPUMEHEHUE
apOMaTUYECKHX YTIIEBOJOPOIOB

3.10

CHI/IpTBI. HpCI[GJIBHBIG OJHOATOMHBIC CIIMPTHI. XHUMMYECKHE CBOMCTBA:
BBaHMOHCﬁCTBHG C HaATpHUCM KakK croco0 YCTAHOBJICHUA HaAJIW4YHA
T'MAPOKCOIPVYIIIIBI, C TaJIOTCHOBOJOPOJaMH KaK croco0 IMOJIYUCHUA
paCTBOpI/ITCJ'Ief/'I, BHYTPHU- U MCKMOJICKYJIIpHAA ACTHAPATAIINA. PGaKHI/IH
IrOpCHHU:. HOJ’Iy‘-ICHI/IG 9TaHOJIa: PCaAKIHUA 6pO)K€HI/IH I''TFOKO3BI,
ruyaparamnu:a STUICHA. OTUJICHITIMKOIb U INIMOCPHUH KaK IMPCACTAaBUTCIIN
IIPCACIbHBIX MHOI'OATOMHBIX CITMPTOB

3.11

@deHos. XuMHUYECKHE CBOWCTBa (eHosa (peakiuu C HaTpHEM,
TUAPOKCUZIOM HaTpus, 6pomom). [lonyuenue dpenomna

3.12

Anbaeruapl.  XMMHYECKHME CBOMCTBA NPEACIBHBIX  aJlbJIETUJIOB:
THAPUPOBAHUE; KAYECTBECHHBIC PEAKIIMUM Ha KapOOHWIBHYIO TPYIITY
(peakmusi «cepeOpsSTHOTO 3epKayia», B3aMMOJCUCTBHE C THAPOKCHIOM
Menu (I1). TlomydyeHue npenenbHbIX albJIETUI0B: OKUCICHUE CIIUPTOB,
TUJpaTanusi ameTuieHa. AIIETOH KaK HPEeJACTaBUTENb KETOHOB.
OcoOeHHOCTH peaKIIuu OKUCIICHHS alleTOHa

3.13

Kap6oHoBeie ~ KHCIOTHI. ~XMMHYECKHE  CBOWCTBA  MpeIeIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. (OCOOCHHOCTH XHUMHUYECKUX
CBOWCTB  MYPAaBBUHOW  KHUCJOTBHL [lonyuyenne  mpenesbHBIX
OJIHOOCHOBHBIX KAapOOHOBBIX KHCIIOT: OKHCIEHUE aJKaHOB, AJIKEHOB,
IIEPBUYHBIX  CIUPTOB, QJIbACTUAOB. Bricmme mnpeneinbHble U
HenpeenbHble KApOOHOBBIE KUCIOTHI

3.14

Crnoxubie 3¢upbl U kupbl. CrocoObl MOTYYEHHUS] CIOKHBIX 3(HUPOB.
ObpatumocTh peakiuu srepudukanuu. [[ppyMeHeHne cnoxHbIX 3hUpoB
B MHUIIEBOW U Map(IOMEPHON MPOMBIIUIEHHOCTH. JKUPBI KaK CIOKHBIC
3¢upbl TIAUIEPUHA W BBICIIUX KapOOHOBBIX KHCIOT. XUMHUYECKHE
CBOMCTBAa JKMpPOB: THIPUPOBAHME, OKHUCIEHHE. ['mapomus, wiH
OMBUICHHE, KUPOB KakK crnoco0 MPOMBIIUIEHHOTO NOJYYEHHUsl CoJel




BBICHIMX KApOOHOBBIX KUCJIOT. MBIIA KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT

3.15

XHUMHUYECKHE CBOMCTBA IVIFOKO3BI: PEAKLIMU C YYaCTHEM CIUPTOBBIX U
aNbJIETHIHON TPyNIm W MOJIOYHOKHCToe Oposkenue. [lpumenenue
IJIFOKO3bI, €€ 3HAa4eHue B  IKUZHEACATEIBHOCTH  OpPraHU3Ma.
Hucaxapuapl:  caxapos3a, MaibTo3a. BoccraHaBiMBawImvMe U
HEBOCCTAHABJIMBAIOIIME  Aucaxapuabl. ['maponns  nucaxapuios.
[Tonucaxapuasl: Kpaxmas, TIIMKOreH. CTpoeHHEe MaKpOMOJIEKYJ
KpaxMaJia, IJIMKOIeHa U LeJUIr0JI03bl. DU3NYecKre CBOMCTBA KpaxMmaia
U UeUIr0ia03bl.  XUMHYECKHME CBOMCTBA Kpaxmana: THUAPOJIU3,
Ka4eCTBECHHAS PEAKUHs ¢ MOAOM. XMMHUYECKHE CBOMCTBA LIEIUIIOJIO3bI:
THAPONN3, moiydeHue ddupoB  memmonosbl.  [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, AlIETATHBIN MIEJIK)

3.16

AMUHBI. AMHHBI KaK OpPraHMYECKHUE OCHOBAHUS: PEAKLIHMH C BOJOW,
KUCJIIOTAMH, pPEaKusi TOpeHus. AHWIMH Kak I[peACTaBUTEIb
apoOMaTUYECKNX  aMUHOB.  XUMHUYECKHME  CBOWCTBA  aHWIMHA:
B3aMMOJICCTBHE C KHCIOTaMH, OpOMHON BOJOW, OKHCIICHUE.
[TonydyeHne aMUHOB aJKUJIMPOBAHMEM aMMHAKa U BOCCTAHOBJICHHUEM
HUTPOIPOU3BOJIHBIX YIIIEBOJOPOIOB

3.17

AMUHOKHCIOTBI W O€nKH. AMHMHOKHCIOTHI Kak  am(pOTepHbIe
opranuyeckue coefauHeHus. OCHOBHbIE aMUHOKHCIIOTHI, 00pa3yroIiue
Oenku. XHUMHUYECKHE CBOMCTBA OEJTKOB: THAPOJIM3, JIEHATypaIlus,
KaueCTBEHHbIC (IIBETHBIC) PEAKIIMU HA OEIKU

3.18

CTpOGHI/IC U CTPYKTYypa IIOJIUMCPOB. 3aBUCHUMOCThH CBOMCTB IIOJINMCPOB
oT CTpOCHUA MOJICKYJIL. OcHOBHBIC CITOCOOBI IMOJIYUCHUA
BBICOKOMOJICKYJIIPHBIX COGI[I/IHGHI/If/'Il pPCaKIuKu IOJIHUMCpHU3AlUHU U
ITOJIMKOHACHCAaIIH. Knaccmbm{aum{ BOJIOKOH

3.19

I/IIIGHTI/I(bI/IKaL[I/ISI OpPraHHUYCCKHUX COGIIPIHGHHﬁ. Pemenue
OKCIICPUMCHTAJIbHEBIX 3a/1da4 Ha PACIIO3HABAHNC OPTaHNYCCKHUX BCIICCTB

3.20

I'eneTnueckas CBA3b MCKAY KiIaCCaMM OPraHN4YCCKHX COGI[I/IHCHI/Iﬁ

XUMHUS U )KU3HD

4.1

Xumus B TMOBCeAHEBHOW u3HU. l[IpaBuna Oe3zomacHOl paboOThI ¢
€IKUMH, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMHU OBITOBOI
XUMHH

4.2

XuMUS U 300pOBbE. XUMHS B MEIUIIMHE. XUMUSA U CEJIBCKOE X035 MCTBO.
XuMHUSL B NPOMBINUIEHHOCTH. XWMHS W JHEPreTUKA: NPUPOAHBIA H
MONYTHBIA HEPTAHOM rasbl, UX COCTaB U Ucnoiab3oBanue. CoctaB HedTH
U e€ nepepadboTka (IPUPOAHbIE HCTOYHHUKH YTJIEBOJAOPOIOB)

4.3

XUMUS U 3KOJIOTHUSl. XMMHUECKOE 3arpsi3HEHUE OKPYKAOWICH Cpeabl U
ero nocneactBua. Oxpana ruapocdepsl, ToUBbI, aTMOchepbl, GIOpHI U
dayHbl OT XUMUYECKOTO 3arpsisHeHus. [Ipobiaema 0TX0/10B ¥ MOOOYHBIX




IMPOAYKTOB. AJIBTepHaTI/IBHBIe HNCTOYHHUKH SHCPIUH

OOmme mpeacTaBiIeHUsS O MPOMBINUICHHBIX CIOCO0aX TONTYYCHUS
XUMUYECKUX BEIIECTB (Ha MpUMEpPE MPOU3BOJICTBA aMMHUaKa, CEpHOMU

4.4 KucioThl). YU€pHas u uBetHass Mmeramtyprud. CTEKIO W CHIMKaTHas
IIPOMBINUIEHHOCTD. [IpoMbInuieHHas opranndeckas Xumus. Ceipb€ s
OpraHU4eCKOM NPOMBIIUIEHHOCTH

5 Tunbl pacu€THBIX 33724
Pacuérbl Macchl BeriecTBa Uik 00bEMa ra3oB 110 U3BECTHOMY

5.1 KOJIMYECTBY BEILIECTBA, MACCE WM 00BbEMY OJJTHOTO M3 YUACTBYIOLIUX B
pEaKLMK BEILECTB

5.2 Pacuérsl TemoBoro ¢ dexra peakuuu

53 Pacuérpl 00bEMHBIX OTHOLICHHUH ra30B IPU XUMHUECKUX PEaKIMIX

5.4 Pacuérbl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH,

' €CJIM OJTHO M3 BEIIECTB JAHO B U30BITKE (MMEET MPUMECH)

55 Pacuérbl MmaccoBoil wiin 00BEMHON A0 BBIXOJA MPOAYKTA PEAKIIUH OT
TEOPETHYECKH BO3MOKHOTO
Pacuérer macchl (00bE€Ma, KOMMYECTBA BEIIECTBA) MPOAYKTa PEAKIIHH,

5.6 €CJIM OJTHO M3 BEIIECTB JIaHO B BUJIE pACTBOPA C ONPEACIEHHON
MACCOBOM JIOJIEd PAaCTBOPEHHOTO BEIIECTBA

57 Pacuétel ¢ HCronb30BaHUEM MOHATUN «MAcCOBast A0J», «MOJISIPHAS
KOHLICHTpAaLUs», «PaCTBOPUMOCTBY
Haxoxnenne MosieKysipHOi pOopMyJIbl OpraHMUECKOIro BELIECTBa 110

5.8 €ro IVIOTHOCTH U MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAILIUX B €TI0

COCTaB, WJIH 110 IIPOAYKTAM CIOpaHHuA




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJBHOI'O
HNPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

* Xumus; 10 knace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penakuueit Jiyanna B.B. O01iecTBo ¢ orpaHundeHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obmiectBo «M3naTenscTBO
«IIpocsemienue»

» Xumus; 11 kmacc. yrmy6aennoe o0yuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ip.; mox pemakiueii Jlyanaa B.B. Ob6mecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M31aTenbcTBO
«IIpocsenienne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
v OTKpHBITHII GaHK 3a/IaHui 110 OIIEHKE €CTECTBEHHOHAYYHOM rpamoTHOCTH PUIIN.
Anpec caura: https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

v’ Meromuueckue  Marepuansl  moprana «EoMHOE  colepkaHMe — OOIIETo
oOpazoBanusi». Anpec caiira: https://edsoo.ru/mr-himiya/3/

v’ Xumms. 10-11 kmaceel. YrioyOnéHHbeiii  ypoBeHb. PabGouas mporpamma u
METOJUYECKHE pEeKOMEHAauu K yuyeOHukaMm mnoj pen. Jlynuna B. B. Ccpuika:
https://prosv.ru/product/himiya-10-11-klassi-uglublyonnii-uroven-rabochaya-
programma-i-metodicheskie-rekomendatsii-k-uchebnikam-pod-red-lunina-v-
v223940702/

v’ Bamaunuk. Xumus. 10-11 xmacc /Epemun B.B., [Ipo3nos A.A., Pomammos JI.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

v ®enepasbHas rocyapCcTBCHHAS HH(OPMAIMOHHAs cucTeMa « Mot IITIKOJIay.
Anpec caiita: https:// www.gosuslugi.ru/school

v O6pasoBarenbublil uHTEpHET-IopTa «SIKiace». Anpec caiira:
https://www.yaklass.ru/

v' Caiit rpynmsl kommanuii «IIpocsemenne». Anpec caiirta:
https://prosv.ru/pages/obuchayushchie-roliki-po-himii-ot-nauki-k-
proizvodstvu.html

v' ®okchopa. Yuebnuk. Xumus. Anpec caiita: https://foxford.ru/wiki/himiya
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