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NOACHUTEJBHASA 3AIIUCKA

Pabouas mporpamma 1o XMMUU Ha ypOBHE CpeAHEro oOuiero oopa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®03 «0O6
obpazoBanuu B Poccuiickoit denepanuuy», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanbHOI oOpa3zoBaTeabHON IPOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PenepaibHOM roCy1apCTBEHHOM
oOpazoBarensHoM cTangapre COO, c¢ yuérom Konnenmuu mnpenomaBaHus
y4eOHOTO mpeaMera «XHUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii
Qdenepanuy, peANM3YIOIIMX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHUH «CrpaTeruu pa3BUTHS BocnuTaHuss B Poccuiickoi
Oenepanuu Ha nepuoa a0 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YIIIyOJIEHHOTO M3Y4YeHHUsS 3aHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAyyHOro oOpa3oBaHusi ywanmxcs 10-11 kiaccos.
WN3yuenune mnpegmera, peain3syemMoe B YCIOBHIX AU(PGHEepeHIUPOBAHHOTO,
npoduabHOr0 OOydYeHHUs, MPU3BAHO O0OECNEeYnTh O00IIe00pa30BaTENbHYI0 U
OOIIEKYJbTYpPHYIO MOJIOTOBKY BBIMYCKHMKOB IIKOJbI, HEOOXOOUMYIO MJIs
ajanTayy UX K ObICTPO MEHSIOIIMMCS YCIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
OpOJOJKEHUsT 00y4YeHHUs B OpraHu3alusax NpodeccHOHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBISICTCSI OJTHON U3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamme mno XuMUM Ha3Hauy€HUE TNpeAMeTa «XHUMUS» MOJTydaeT
noJpoOHYI0  MHTEPIPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJATrarolIMMU
nosnoxkenusimu GI'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJI€H, COJepKaHusl,
pe3ynbTaToB OOydeHHs] M TpeOOBaHWW K YpPOBHIO MOJITOTOBKH BBIITYCKHUKOB.
CBUETENBECTBOM TOMY SBJSIOTCS CIEAYIOIIME BBIMOJIHSAEMBIE MPOrpaMMOM 10
XUMUHU QyHKIIAH:

e uH(pOPMALMOHHO-METOUYECKAs], pealu3anusi KOTOpoill oOecredynBaer
MOJIydYeHUE MPEACTaBICHUS O IENsIX, COACp)KaHWU, OOIel CTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHUSI 00YUAIOIIUXCSl CPEACTBAMU MIPEAMETA,
U3y4aeMOro B paMKaX KOHKPETHOTO MPOduJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
ONpeNeNICHNE: NPUHLMUIIOB CTPYKTYPUPOBAHHUS W MOCIEAOBATEIbHOCTU
U3Y4YEHHUs Y4eOHOro MmaTepualia, KOJIWYECTBEHHBIX M KAaU€CTBEHHBIX €ro
XapaKTEPHUCTHK; MOJAXO0I0B K (DOPMUPOBAHHUIO COJEPKATEIBHOH OCHOBBI
KOHTPOJII U OLEHKUM 00pa3oBaTeNIbHbIX JOCTHKEHHM OO0ydaroumxcs B
paMKax HWTOTrOBOW arrecTtanid B (OpME €IMHOTO TOCYJIapCTBEHHOTO
JK3aMEHa M0 XUMUMU.

[Iporpamma a1 yriyOJIE€HHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIMBAaeT MHBApPUAHTHOE MPEIMETHOE COJEpKaHue, 00s3aTeIbHOE
JUIST W3Y4YEHUST B paMKaxX OTICIBHBIX MNpoduiei, mnpemycMaTpuBaeT
pacrpeneneHue U CTPYKTYPUPOBAHHUE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTeNIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAéT NMpHUMEpPHOE paclpeleleHue y4eOHOro BpPEMEHH, PEKOMEHIYyeMOTO
JUISI U3yYEHHUSI OTAEIIbHBIX TEM;

e IpeljiaraeT MPUMEPHYIO TOCJIEI0BaTeIbHOCTh H3Y4YEHHs] y4eOHOro
MaTepuaia ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEAMETHBIX CBSA3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO LEJNe U 3a/1ay U3y4YeHHs MMpeaMeTa
Ha yri1yOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oO0miero o00pa3oBaHUs, COAEPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOU
POrpamMMBbl CpEIIHETrO oO11ero oOpa3oBaHus (JINYHOCTHBIX,
MeETalpeMETHBIX, MPEIMETHbIX), a TaKXke C YYETOM OCHOBHBIX BHUJOB
y4e0HO-TIO3HABATENIbHBIX ~ JACHCTBHI  00ydYaromerocs MO OCBOCHHUIO
COJIEp>KaHMs IIPEIMETA.

[To BceM Ha3BaHHBIM MO3UILKAM B IpOrpamMMme MO XUMHUHU MPEeTyCMOTpEHa
IPEEeMCTBEHHOCTh C€ OOY4YEeHHMEM XUMUU Ha YPOBHE OCHOBHOIO OOUIETO
oOpazoBaHus. 3a TmpeaelaMd YCTAaHOBJIEHHOM MpPOrpaMMod MO  XUMHUU
o0s13aTeNbHON (MHBAPUAHTHOW) COCTABJISIONICH COJEPKaHMs y4eOHOTO MpeameTa
«Xumus» OCTaéTcsi BO3MOXXHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBJISIOLIEH,
KOTOpas JOJKHA OMNPENENsIThCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOIO
npoduiist 00yuyeHus.

B coorBerctBHM ¢ KoHuentyanbHeIMM nosiokeHusmu ProC COO o
Ha3HAYEHUH MPEAMETOB 0a30BOro M YIIyOJIEHHOrO YpOBHEM B CHUCTEME
muddepeHIMpOBaHHOTO O0y4YeHHUsI Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YIUIYOJIEHHOIO W3Y4Y€HHUs HaNpaBiIeH Ha pean3aluio
OPEEeMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMs B paMKaxX M3yYEHHs] CHELUUAIbHBIX €CTECTBEHHO-HAy4YHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX U OPraHMU3AlMsIX CPEIHEro MpoQecCHOHAIBLHOrO
oOpa3zoBanus. B 93Toil cBA3M wu3ydeHHe MpeaMeTa «XUMHS» OPHUEHTHPOBAHO
OPEeUMYIIECTBEHHO HA  pacllMpeHue U yriayOJieHWe TeOpeTHUYeCKOW U
MPAKTUYECKON MOJTOTOBKU OOyYarolUXcs, BRIOpABIINX ONpPENeAEHHbIN NPodUiib
oOy4eHus1, B TOM YHUCJIE C IEPCIIEKTUBON MOCIEAYIOLIET0 MOTYyUYEHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHuzanusix npodeccuoHanbHoro oopasoanus. Hapsay c atum,
B cBere TpedoBanuii ®I'OC COO Kk miIaHUPYEeMbIM pe3yJibTaTaM OCBOCHUS
denepanbHOll 00pa3oBaTeNIbHONM MPOTPaMMbl CpeAHEro o001iero o0pa3oBaHUS
U3ydeHue ImnpeameTa «XUMUS» OPHEHTHPOBAHO TAaKXKE Ha pElIeHHe 3ajay



BOCIIMTAHUS U COLUAIBHOIO Pa3BUTHS OOywaromuxcs, Ha (GopMHpOBaHUE y HHUX
OOIIEHHTEIUIEKTYAIbHBIX YMEHUN, YMEHUI pallMOHAIU3alMU YYEeOHOro TpyJa U
0000IIEHHBIX  CIOCOOOB  JICSITEIBHOCTH, HWMCIOIIUX  MEXIUCIUILUIMHAPHBIN,
HAAMNPEIMETHBIN XapakTep.

CocraBnstoliuMy npeaMeTa «XUMHUsS» Ha YPOBHE YriayOJE€HHOTO M3y4YeHHs
ABIAIOTCA YIIyOnéHHele Kypcbl — «Opranmyeckas xumus» U «OOmas u
Heopranuyeckas Xxumus». [Ipu onpeneneHun nMoaxoa0B K 0TOOPY M CTPYKTYpPHOU
OpraHu3allud COJIEP’KaHUS JTUX KypCOB B MpPOrpaMMe IO XHMHUU 32 OCHOBY
npuHAThl nojioxkeHuss PI'OC COO o paznuuusx 0a30BOTO0 W yrIyOJIEHHOTO
YPOBHEHU N3y4YEHHMS IIPEAMETA.

OcHoBy coaepxkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpraHWYecKass XHUMHs» COCTaBIIIET COBOKYMHOCTb NPEIMETHBIX 3HAHUM U
YMEHHH, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3y4YeHMs MpeaMmeTa. DTa cHcTeMa
3HAHUM MOJydaeT ONpeleEHHOE TEOPETUUYECKOE JOMOJIHEHHE, M03BOJISIONIEe
OCO3HAHHO OCBOWTH CYHIECTBEHHO OoOJbIIMKA OO0OBEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yrayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOKHOCTh 3HAYUTENIbHOTO YBEIMUYEHUS O00bEMa 3HAHUNM O XUMHYECKHX
AJIEeMEHTaxX M CBOMCTBaX MX COCIMHEHHMI HAa OCHOBE PACHIMPEHUs U yTiyOJeHus
NPEICTaBICHUA O CTPOCHUM BELIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSX
MIPOTEKAHUS PEAKUU, paCCMaTPUBAEMBIX C TOYKH 3PEHHS] XUMHUYECKOW KUHETHUKU
U TepMoAMHAMuKu. M3ydeHue mnepuoanueckoro 3akoHa u Ilepuoanueckoi
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB 0azupyercs HA  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSAX O CTPOCHUU aToMa. XMMUYECKAsl CBA3b
OOBSCHAETCS ¢ TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUI pHu €€ o0pa3oBaHUU U
pa3pylIeHHH, a TAKXKE C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. M3yueHue
TUIOB  peakuui  JOmojHseTcss  (GopMHpOBaHHMEM  MpEACTaBICHHM 00
ANEKTPOXUMHUYECKHX IPOIECCaX U 3JIEKTPOJIN3E PACIUIABOB U PACTBOPOB BEILECTB.
B kypce oprannyeckoi XMMHUHU TIPU PACCMOTPEHUHU PEAKIIMOHHOW CIOCOOHOCTU
COEIMHEHU yzenseTcs oco0oe BHUMaHHUE BOMIPOcaM 00 3JIEKTPOHHBIX 3PdeKTax,
0 B3aMMHOM BJIMSIHUH aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HayeHWe UMEET TO, YTO Ha COJAEpX)aHHE KypcOB XHUMHUU
yTIyOJIEHHOTO YPOBHS U3YyYEHHUsI IJIs KJIIACCOB OMpPEAeIEHHOTO NMpoduis (TIaBHBIM
o0pazoM Ha HX CTPYKTypy U XapakTep JOINOJHEHWNW K OOIIel cucreme
MIPEAMETHBIX 3HAHUI) OKAa3bIBAIOT BIMSHUE CMEXHbIE IPeAMEThl. Tak, Hampumep,
B COJIEp)KaHUM TpPEeMETa ISl KIACCOB XUMUKO-(pu3udeckoro npodusis O60bIIoe
3HaueHUEe OYyIlyT UMETh 3JEMEHTHhl y4eOHOro martepuaya mo oomei xumuu. [lpu
U3y4YEeHUU IMpelMeTa B JAHHOM Cllydyae akleHT OyJeT caeinaH Ha OOIIHOCTh
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TE€OPUN B XUMHUU U B (PU3HKE: aTOMHO-
MOJICKYJIsipHasi Teopusi (MOJEKyJsipHas TEOpusi B (PU3HUKE), 3aKOHBI COXPAHCHUS



Maccbl M JHEPrUH, 3aKOHBI TEPMOJAMHAMMKH, 3JIEKTPOJIN3A, IMPEICTABICHUS O
CTPOECHMH BEILECTB U APYIOE.

B TO e Bpems B coaepKaHUM IIpeAMETa Ul KJIACCOB  XUMHKO-
Ourosornyeckoro npoduist OONbIIMK yIeIbHBIA BeCc OyJeT MMETh OpraHuuYecKas
xumus. B »3TOM chmydae mpeAocTaBiseTCs  BO3MOXKHOCTh g Ooliee
00CTOSITENIBHOTO ~ PACCMOTPEHMSI  XMMHMYECKOW  OpraHu3aluu  KIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOHl BXOJAT, K IpUMEpPY, Takue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMMUJbI, OEIKH, YIJIEBOJbI, HYKJICHHOBbBIC
KHCJIOTBI U Apyrue. [Ipy 3ToM 3HaHHA O COCTaBe M CBOWCTBAX MPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OPTraHUYECKMX BEIIECTB CIIY)KaT OCHOBOM I H3y4YEeHUS
CYILIHOCTHU IIPOLECCOB (POTOCHHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B mmane ¢dopmupoBaHus OCHOB HAy4YHOT'O MHUPOBO33PEHHS, OCBOCHUS
OOIIeHAYYHBIX METOOB [TO3HAHUS U ONbITA MPAKTUYECKOTO IPUMEHEHHUS HayUHbIX
3HAHUM M3y4YeHHe NpeaMera «XUMHUsD Ha YIIIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpeaMETaMu, BXOJAIIMMU B COCTaB
npeAMETHBIX oOnacTeil «EcTecTBeHHO-HayuHble NOpeaMeTb», «MartemaTuka u
uHbopmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipu u3ydyeHum yueOHOro mnpenMera «XuUMHUS» Ha YTIyOJIEHHOM YpOBHE
TaKk)Xe, KaKk Ha YpOBHE OCHOBHOTO W CpeJHero odmiero oopa3zoBanus (Ha 6a30BOM
YPOBHE), 3aJa4eil MepBOCTENEHHON 3HAYUMOCTHU SIBISETCS (POPMHPOBAHUE OCHOB
HAayKM XHMHU KakK oO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
NEATEIbHOCTH YEJIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemenue
TOM 3a7auu Ha YriayOJIEHHOM YpPOBHE H3Yy4YEHHUs MpeAMeTa Mperoaraet
pean3alMIo TAKUX LIEJEH, KaK:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUATBLHOM E€IUHCTBE MHMpA,
3aKOHOMEPHOCTAX U MIO3HABAEMOCTH SIBJIEHUH IIPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiu B oOecrnedyeHuun
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEHICHUH  MpoOJemM
HKOJIOTHYECKOM, HYHEPreTUYECKON U MUIIEBOM 0€30IMacHOCTH, B Pa3BUTHU
MEJUIMHBI, CO3AHUHM HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00EeCeuYeHNH PalMOHAIBLHOTO MPUPOIONOIb30BaHUs, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl UYEJIOBEKa, a TaKXKe DIKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CpeJIE;

e OCBOCHHME CHUCTEMBbl 3HAHMHM, JIEKAIIMX B OCHOBE XHWMHUYECKOUN
COCTaBJISIONIEH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa: (PyHIaMEHTaIbHbIX
MOHATHM, 3aKOHOB M TEOPUW XUMHUH, COBPEMEHHBIX IPEJICTABICHUN O
CTPOEHMHM BEIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHWS XMUMHUYECKHX PpEaKUUid, O



XUMHUYECKOM PAaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
HAYYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

dbopmMupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMaHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKHUX 3HAHWH JUISI OOBSICHCHHS
KITFOUEBBIX HJICH W TPOOJEM COBPEMEHHOW XWUMHUH, IJII OOBSICHCHHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
IPaMOTHOTO PEIICHHS MPOOJIEM, CBI3aHHBIX C XUMHEH, IPOrHO3UPOBAHHSI,
aHaJIM3a U OIICHKHU C IO3MIIMK 3KOJIOTHYECKONW 0€301TaCHOCTH MOCIIC/ICTBUMA
OBITOBOM M MPOU3BOACTBEHHON MEATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C
XUMUYECKAM  TPOU3BOACTBOM, HCIIOJIB30BAHHEM H  MEpepadOTKOM
BEIIECTB;

yriayOJieHHe  TIPEACTABIICHMH O  HAyYHBIX  METOJaX  IO3HaHUS,
HEOOXOJAUMBIX JUIsl TPUOOPETEHUSI YMEHUI OpPUEHTUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHHS XUMUYCCKHUX SIBICHHH, WMCIOIINX MECTO B
PUPOJIE, B MPAKTUIECCKON IEATETLHOCTH M TIOBCETHEBHOM KU3HH.

B murame peanmuzarnuu mepBOOYEPETHBIX BOCIMUTATEIBHBIX M PAa3BUBAIOIIUX
(GyHKIMNA TIETOCTHOM CHUCTEMBI CpPETHEro OO0IIero o0pa3oBaHUs MPU U3YUCHUHU
npeaMeTa  «XUMHUS» HAa  YIUIyONIEHHOM  ypoBHE 0COOYI0  aKTyallbHOCTb
IpUOOPETAIOT TaKUE IIeNU U 33/1a9H, KaK:

BOCIIUTAaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTH SIBJICHUW TMPUPOIbI,
YBOXEHUS K TPOIECCY TBOpUYECTBA B 00JIACTU TEOPETHUYECKUX U
NPUKJIAJAHBIX HMCCIEIOBAHUNA B XUMHH, (POPMUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAlUM K OOYYEHUIO U T[O3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO U CaMOBOCIIUTAaHUI0O  HAa  OCHOBE  YCBOCHHS
00IIIeYeIOBEUECKHIX IIEHHOCTEM;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPUYECKHUX
crocoOHocTe oOydaronuxcsi, (OpMHPOBAHHE Y HHUX CO3HATEIHHOTO
OTHOILICGHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMUIO KaK
YCJIOBUIO yCHENIHOM MpodhecCUOHAIBHON U OOLIECTBEHHOM JIEATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBbI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase >KU3HHU;

dbopMuUpOBaHHE YMEHHI M HABBIKOB pPa3yMHOTO MPHUPOAOIOIL30BaHUS,
Pa3BUTHE IKOJIOTUYECKOU KYJIBbTYPhI, TPUOOPETEHHE OMbITA OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN AEATEIIbHOCTH.

OO1ee 9nciIo 9acoB, MPEAyCMOTPEHHBIX ISl M3yYeHUsI XUMHUU Ha YTITyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 dacos: B 10 kimacce —
102 gaca (3 yaca B Heeno), B 11 kimacce — 102 ygaca (3 gaca B Heemio).



COILEPKAHUE OBYUEHUSA
10 KITIACC

OPTAHUYECKASA XUMUSA

Teopernuyeckne 0OCHOBbI OPraHUYECKON XUMUM.

IIpenmMer W 3HauYeHHWE OPraHUYECKOW XUMHUH, NPEACTABICHHE O
MHOT000pa3iy OPraHuYECKUX COEAMHEHUM.

DJEeKTPOHHOE CTPOEHHE AaTOMa YIJepoJa: OCHOBHOE U BO30YXJIEHHOE
COCTOsIHUA. BasleHTHBIE BO3MOXXHOCTM aToMa yriaepona. XHMHUYECKas CBS3b B
OpraHUYECKUX COCAMHEHMSIX. Tumbl TuOpUIM3alMM aTOMHBIX opOuTanei
yriepoaa. Mexanu3Mbl 00pa3oBaHuUsl KOBAJICHTHOM CBsI3M (OOMEHHBIN U JIOHOPHO-
aKLENTOpHbIA). Tumbl NEpeKpbIBAHHMS aTOMHBIX OpOUTaNe, G- U T-CBS3U.
Opnunapnasi, 1BOMHAs W TpoiiHasi cBs3b. CrocoObl pa3pbiBa CBS3EH B MOJIEKYJIax
oprannveckux BemiectB. [loHaTHe 0 CBOOOJAHOM paaukane, HyKiIeopuie u
aneKkTpodue.

Teopuss cTpoeHus oOpraHudeckux coeamHeHut A.M. byrtnepoBa u
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOECHUS
OPraHMYECKUX COeAMHEHUH. MonekynspHble U CTPYKTypHblE  (DOPMYJIBL
CtpykrypHble GOpMYJbl  pa3IUYHBIX BUIOB: pPa3BEPHYTas, COKpaLIEHHAS,
ckenetHas. M3omepus. Buabl H30MEpUU: CTPYKTypHas, INPOCTPAHCTBEHHAS.
OnekTpoHHbIE d(PGHEKTH B MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3(PPEKThI).

[IpencraBinenne o kiaccupukauuum opraHmdeckux BemiecTB. [lonstue o
dbyHkuroHanbHoM rpymnme. ['omonorus. ['omonoruueckue psanpl. Cucremarnueckas
HOMeHKIaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHaibHbIE Ha3BaHUs
OTJEJIBHBIX ITPEIACTABUTEIICH.

Oco0OeHHOCTH W KJacCHU(PHUKAIUS OpPraHUYecKUX peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUA B OPraHUYECKOU XUMUH.

OKCIEpUMEHTANIbHBIE METOJbl H3Yy4YEHHUS BELIECTB W MX IPEBPAILCHHIA:
O3HAaKOMJIEHHME € O0pa3luaMy OpPraHMYEeCKUX BEIIECTB W MaTepuajlaMud Ha HX
OCHOBE, OMNBITHl IO MPEBPAIICHUIO OPTaHUYECKHX BEIIECTB IIPU HArpeBaHUU
(mnaBieHue, OOYIJIMBaHME U TOPEHHUE), KOHCTPYHPOBAHUE MOJEICH MOJIEKYJ
OpPraHWYECKUX BELIECTB.

YriaeBoaopoasl.

Ankanbl. ['omosoruueckuil psj ajikaHoB, o011ast popmMyiia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI aIKaHOB, Sp -
rUOpUIN3annsl aTOMHBIX OpOWTanel yriepoja, o-cBs3b. dusmyeckne CBOWCTBA
aJIKaHOB.



XVMHUYECKHE CBOMCTBA QJIKAaHOB: pPEAKUWM 3aMEIICHMs, H30MEPHU3ALUHU,
JNETUIPUPOBAHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTra, ropenus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaJIbHOTO 3aMEIECHNUS.

Haxosxnenue B mpupojie. CriocoObl MOTyUeHUs U IPUMEHEHUE aTKAHOB.

Huxnoankanel. O61mas ¢popmyiia, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHUSI M XUMHUYECKHUX CBOMCTB MalbiX (LUKIONPONAH, IUKIOO0yTaH) U
OOBIYHBIX (IIUKJIOTICHTAH, IUKJIOTeKCaH) IMUKIoankaHoB. CriocoObl MONy4YeHUs U
IPUMEHEHUE UKIIOAJIKAHOB.

Ankensl. ['omosioruyeckuii psifi aJikeHoB, o0O1mias GopMyra, HOMEHKIIATypa.
DNeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT AalKeHOB, Sp’-
ruOpuan3anus aTOMHBIX opOuTanei yriepoja, o- U m-cBsi3u. CTpyKTypHas U
reoMerpuyeckas (1uc-TpaHc-) wuzoMepusi. @Dusnyeckue CBOWCTBA AJKEHOB.
XVMMHUYECKHE CBOMICTBA: PEAKUHUH IPUCOEAVHEHMS, 3aMEIIEHUS B (-II0JIOKECHHE
IpU ABOMHOM CBSI3H, MOJUMeEpu3auuMu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakly Ha JABOWHYIO CBS3b. CIOCOOBI MOJNYYEHUS] U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymynuposartvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSDKEHHBIX  AueHoB, 1,2- wu  l,4-npucoenunenne. Ilonumepusanus
cOnpsiKEHHBIX TUEHOB. CrOCOOBI MONTyYeHHs U TPUMEHEHNE aJIKaIEHOB.

Anxunbl. 'oMon0rHueckuii psi ankMHOB, 0011ast popMyJsia, HOMEHKIATYypa U
U30MEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ AJIKHUHOB, Sp-
rudpuau3anmsi aTOMHbIX opOuTaneil yriaepoja. @u3nyeckue CBOMCTBA aJKUHOB.
XVWMHYECKHE  CBOMCTBA:  pEaKkUWW  NPHUCOCAUHEHUs,  JIUMEpU3alud U
TpUMEpPH3ALMHU, OKHCIIeHHUs. KHUCTOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIMX KOHIIEBYIO
TPOIHYIO CBsi3b. KauecTBEHHBIE peakIuu Ha TPOMHYIO CBsI3b. CrIOCOOBI MOTydeHHUs
Y IPUMEHEHUE AIIKUHOB.

Apomatuueckue yrieBoJoposl (apensl). ['omonoruyeckuii psiyi apeHoB,
oOmas ¢popmysa, HOMEHKIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJbl OeH30a. DU3NYecKHe CBOMCTBA AapE€HOB. XUMHUYECKHE
CBOICTBa O€H30JIa U €r0 FOMOJIOTOB: PEaKLUU 3aMelIeHUs] B OEH30JbHOM KOJIbLIE U
YIJIEBOJOPOJHOM paJHKale, peakUud NPUCOECAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpenacraBieHne 00 OPUEHTUPYIOIIEM JEUCTBUU 3aMECTHUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE AJKWIbHBIX pPAaJUKalIOB, KapOOKCHIbHOM,
THJIPOKCUIIBHOM, aMHHO- WM HUTPOTpPYyMIbl, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoda. [lomumepuszanus ctuposia. CrnocoObl OTyYeHHS U
IPUMEHEHUE apOMAaTUYECKUX YTIIEBOJLOPOIOB.

[Tpuponansiii ra3. [lonmytHeie HedTsIHBIE Ta3bl. HeTh u €€ mpoucxoxkaeHue.
KamenHslil yrosib 1 npoAayKThl ero nepepadborku. CrnocoOsl nepepadboTku HeQTH:



NEPEeroHka, KPEKUHT (TEPMHUYECKUH, KATAIUTUYECKHUM), pUDOPMUHT, TUPOIHU3.
[IponykTel mepepaboTku HEDTH, UX MPUMEHEHUE B MPOMBINIJICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCaMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHHUE TaJOTCHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMelIeHrs] TajJoreHa Ha TUAPOKCOrPYMIy, HUTPOTPyNIy, MHUAHOTPYMIY,
amuHorpynmy. JleiicTBue Ha TajJlOreHIPOU3BOJHBIE BOJHOTO U CIHUPTOBOTO
pactBopa mi€nouyu. B3auMoaeicTBUE NHUrajJoreHaJIKaHOB C MarHUe€M U IUHKOM.
[Tonsitue 0 METAJIOOPTaHUYECKUX COEJIMHECHUSIX. Hcnonb3oBaHue
raJIOTEHIPOU3BOIHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl H3YyYEHHUS BEUIECTB W HMX MPEBPALICHUIA:
u3yueHue (PU3NYECKUX CBOMCTB YTJIEBOJIOPOJOB (PAaCTBOPUMOCTD), KAUYECTBEHHBIX
peakIuii  yrieBoAOpOJOB Pa3IMYHBIX KIIacCOB (oOeciBeunBaHWE OpOMHON WIIH
WOJHOM BOJIbl, PacTBOpa IEpMaHraHaTa Kajiusi, B3aUMOJCHCTBUE alleTUJIIECHA C
aMMUayHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHapy)eHUE
yriepoja U BOAOpPOJA B OPraHUYECKUX BEILECTBAX, IOJIYYECHHE OHTUJIICHA W
W3YUYEHHE €Tr0 CBOMCTB, O3HAKOMJICHHE ¢ KoyuieKiusmu «Hedtb» m «Yromby», ¢
oOpa3riaMu  IIacTMacc, KaydyyKOB M PE3WHBI, MOJCIMPOBAHUE MOJICKYJI
YTJIEBOJIOPOJIOB U raJOT€HIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucsiopoacoaep:kamue oprannyeckue coeInHEeHMsI.

[IpenenpHbie ogHOAaTOMHBIE cOUpPThl. CTpoeHue MoOyeKyn (Ha mOpuMepe
METaHOoJia W 23TaHoJia). ['oMojornueckuid psa, obmas dopMysna, H30OMEpHs,
HOMEHKJIaTypa u  kiaccudukanusa. Dusnueckue CBOMCTBa  MpeAENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJoOpoaHbIe CBSI3M MEXKIYy MOJIEKYJIaMu CIHUPTOB.
XUMHUYECKHE CBOWCTBA: pEAKIUHU 3aMElIeHUs, JerujpaTallid, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OPraHUYECKUMU U  HEOPraHUYECKUMH  KHCIIOTaAMH.
KauecTBeHHast peakuust Ha OJHOATOMHBIEC CIUPTHI. JIeHCTBHUE 3TaHOJAa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJIYyYEeHHS M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCOOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOMCTB.

MHOroaroMHbl€ CHOUPTHI — OSTWICHIVIMKOJIb W TIUIEpUH. Dusndyeckue u
XUMUYECKHE CBOMCTBA: PEAKIIUM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUUYECKUMHU
U HEOPraHWYECKUMU KHUCIIOTaMM, KauyeCTBEHHAas peaklusi Ha MHOTIOAaTOMHbIC
cuptel. [IpencraBiienne 0 MexaHW3Me peakluid HYKICO(DUIHLHOTO 3aMEIICHUS.
JletictBue Ha opraHusM 4enoBeka. CnocoObl TMOJMy4YeHUS W MPUMEHEHHE
MHOT'OAaTOMHBIX CIIUPTOB.

®cHon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE THUIPOKCOTPYIIIBI H
oenzonbHOro snpa. dusmyeckue cpoictBa (eHona. OCOOEHHOCTH XUMHUYECKHX



cBoiicTB ¢enona. KayecTBeHHble peaknuu Ha ¢eHosn. ToKCMYHOCTH ¢eHona.
Croco6s1 monryuenus 1 mpuMenenne gperomna. derondopmanbaeruaHas cModa.

KapOoHunbHbIEe COETUHEHUS — aIbAETHIbI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHON Tpynmnbl. 'oMosiornyeckue psjbl ajbJeru0B U KETOHOB, 00IIas
dbopmyna, uzoMepuss U HoMmeHKiatypa. Du3nyeckue CBOMCTBA albJACTUIIOB U
KETOHOB. ~XMMHUYECKHE  CBOMCTBAa  aIbJETUAOB WU  KETOHOB:  pPEAKUUU
npucoeauHeHns. OKHCIIEHNE allbJIeTU0B, KAUECTBEHHbIE PEAKLIUN Ha AJIbJIETH/bI.
Crioco0blI OJTy4€HUsl U IPUMEHEHUE alIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TpeAeNIbHbIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOECHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M30Mepust 1 HOMeHKnarypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX IMpE/EIbHBIX KApOOHOBBIX KHUCIIOT. BOmOpOAHBIE CBSI3U MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOMCTBA,
peakuusi STepuUKAMM, PEAKUUd C YYacTHUEM YIJIEBOJAOPOJHOIO pajHKaa.
Oco0eHHOCTH CBOMCTB MypaBbMHOM KHUCIOTHL. IloHATHE O HPOU3BOJIHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOICTB HEMpEeAeNbHbIX W apOMaTHYECKHX KAapOOHOBBIX KHCIIOT,
IUKapOOHOBBIX KHCIIOT, THIPOKCUKApOOHOBBIX KUCHOT. [IpeacraBurenu BbICHIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJIEUHOBAasA, JIUHONEBAS,
NUHONIeH08as KUCIO0Thl. COCOOBI MOMYUYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIOT.

Cnoxusie >¢upsl. ['omonoruueckuii psia, oOmast Qopmyina, U30MEpHs U
HOMeHKJIarypa. Duznyeckrne M XUMHUYECKHE CBOWMCTBA: THUJPOJHU3 B KHUCIOH U
LICIIOYHOU CpeTIe.

XKupsl. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHCJION U 1Ies04HOM cpee. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALUX OCTATKU
HENpeneIbHbIX KUPHBIX KUCTOT. JKupsl B mpupoe.

MBpLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ACHCTBUE.

O6mas xapaktepucTuka yriaeBoaoB. Kiaccudukanus yrieBogos (MOHO-, -
U rnonucaxapuiel). MoHOcaxapuIpl: TJIOKO3a, (pyKTO3a, rajgakro3a, pudo3a,
nezokcupu6o3za. dusnyeckre CBONCTBA W HaxOXxAeHHE B mpupoje. POTOCUHTES.
XVWMHYECKHE CBOMCTBA ITIIOKO3bI: PEAKIMU C YYACTUEM CIIUPTOBBIX U AJIbJIECTHIHON
Ipynn, CHUPTOBOE M MOJOYHOKHCIOE OpoxeHue. llpuMeHeHue TIIIIOKO3bI, €€
3HAYEHUE B KU3HENEATEIBHOCTH OpraHusMa. Jlucaxapuasl: caxapos3a, MaJbT03a U
nakTo3a. BoccTaHaBiMBaromye U HEBOCCTAHABIMBAIOIINE Aucaxapuisl. [ uaponus
nucaxapunoB. Haxoxnenne B mpupone n npumenenue. [lonmucaxapuapl: kpaxmann,
INIMKOT€H W 1einojo3a. CTpoeHue MakpOMOJIEKYJl Kpaxmajia, IJIMKONeHa U
nesunrosio3bl.  dusmyeckre CBOMCTBA KpaxMajga M LEJUIIOJ03bl. XHMHYECKUE
CBOMCTBa Kpaxmajia: THIAPOJU3, KAYECTBEHHAs] PEaKIUs C HOJOM. XHUMHYECKHE
CBOMCTBA LIEJUIFOJIO3BI: THIPOJIN3, NOJyuyeHue 3¢QupoB Leunono3bl. [lonatue o0
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3y4YEHUS BEUIECTB W HMX IPEBPALICHUN:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CIHUPTA B AJIbJETU]l HA PACKAIEHHON MEIHOM MPOBOJIOKE,
OKHCJICHHE ATWJIOBOIO CHHUPTA JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha aJlbJCTUlIbl (C THUIPOKCUIIOM
muammuacepeOpa(l) wu  rumpokcumom  menu(Il)), peaknus rammepuHa ¢
rugpokcugom Mmeau(Il), xumMuueckue CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIoko3bl ¢ rujapokcuaom menu(ll), BzaumopeiicTBue
Kpaxmayia C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3a7a4 1o temMaM «CnupTel U
denomns», «KapboHnoBsie kucaoThl. CloKHbBIE 3QUPBD».

A30TcoAep:KalMe OPraHnvecKue CoeIuHeHUsl.

AMHHBI — OpraHMuYecKre Mpou3BOAHbIE amMmMuaka. Knaccudukanus aMuHOB:
anudaTUIecKue W apoMaTHYECKHE; TEePBUYHbIE, BTOPUYHBIE W TPETUYHBIC.
Ctpoenne moiiekys, obmas (gopmyna, u3oMepus, HOMEHKJIATypa U (U3HNUYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHHUE, B3aNMOJCHUCTBUE NEPBUYHBIX AMHUHOB C a30TUCTOW KHUCIOTOM.
Conu anKuiaMMOHHUS.

AHWIMH — TIPEACTAaBUTENIb AMUHOB apomaTuyeckoro psana. CrTpoeHwue
aHunuHa. B3anMHoe BiIMsSIHUE TPy aTOMOB B MoJjieKyJje aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOWCTB aHWINHA. KadecTBeHHbIE peakiuu Ha aHmwimH. CrocoOb
MOJIy4eHHUs] M TpUMEHEHHe anudarnueckux aMuHOB. [lomyueHue aHwnInHA W3
HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u uzomepus. OTaenbHbIe OpEeACTABUTENH Oi-
AMHHOKHCJIOT:  TJIMIMH, ajaHuH. @OU3WYecKne CBOMCTBA aAMHUHOKHUCIOT.
XUMHUYECKHE CBOWCTBA AMHUHOKHMCIOT Kak aM(pOTEPHBIX OpPraHUYECKHUX
COCMHEHUN, peaKlusl MOJIUKOHJCHCAIIMN, O00pa3oBaHWE TMENTUIHOW CBSI3U.
buonornueckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 ¥ TUAPOIN3 ENTUIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHas, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBa OENKOB: THAPOJIMU3, JEHATypalusi,
KAueCTBEHHbIC PEaKLIUU Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOJbl W3Yy4YEeHUS BEUIECTB M HMX MPEBPALICHUIA:
pacTBOpeHHe OE€lIKOB B BOJIE, JIEHATypalusi OEJKOB MpPU HArpeBaHUM, IIBETHHIC
peakiuu Ha O€JKH, pEIICHHEe OHKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«AzoTcoaepxamnue OpraHuYeCcKue COCIMHEHUS 151 «Pacnio3HaBanue
OPraHUYECKUX COCIUHECHUI.

BricokoMoJIeKyJISApHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMUHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHSASI MOJIEKYISIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJIMMEPHU3AIIUS U TTOJTUKOHICHCALIUS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIICH, TMOJUIPOIUIIEH,
NOJIMBUHWIXJIOPUA, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, [OJUKapOOHATHI,
noaudTUICHTEpedTanar). Y TUiIu3aius u nepepadoTka rmiacTyka.

D1acTOMEpHI: HaTypaabHbII KayuyK, CUHTETUYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypaibHbie (XJIOMOK, IIEPCTh, MIETK), HICKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUUYECKHE (KalpOH U JIABCaH).

[Tonumepsbt CHELUATIBHOTO Ha3HAYCHUs (TedutoH, KeBJjap,
AJIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3araeMblie TOJIUMEPHI).

OKCHEepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIEeCTB W HUX MpEeBpalleHUi:
O3HAKOMJIEHHE ¢ 00pa3liaMy MPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4dyKoB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7au 1o TeMe «Pacmno3naBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxnenne wmomnekymsipHoi ¢GOpMysbl OPraHMYECKOTO COCIMHEHHS TI0
MAacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJCHUE
MOJICKYJISIpHOM  (POpMYJIbI OPraHUYECKOro COEAUHEHHS 1Mo Macce (00bEMYy)
MPOJYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMy W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJIEHHWE CTPYKTYPHOU (HOPMYJIBI
OpraHMYeCcKOT0 BEHIECTBA HA OCHOBE €r0 XMMHMYECKHX CBOWCTB WJIM CIIOCOOOB
MOJIyYeHHUsI, OMpEACICHUE JOJU BBIXOJIa MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpeaMeTHble CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIIOJIb30BAaHUE KakK OOIUX €CTeCTBEHHO-
HAy4YHbIX TIOHSATHM, TaK M TMOHSATUH, MPHUHATHIX B OTACIBHBIX MpeaAMeTax
€CTEeCTBEHHO-HAYyYHOI'0 ITUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIC MTOHITHS: SIBIICHUE, HAYYHBIH (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HaOIIOICHUE, H3MEpPEHHUeE,
AKCIIEPUMEHT, MOJIEJIb, MOICJIMPOBAHUE.

®dusuka: Marepusi, aroM, DdJIEKTPOH, TNPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSTHUE
BEIIECTBA, (DU3MYECKHE BEIWYWHBI, €IUHUIIBI WU3MEPEHUS, CKOPOCTh, DHEPrus,
Mmacca.

buonorus: kierka, opraHu3M, 23KOocHucTeMma, Ouocdepa, MeTadboIU3M,
HACJIEICTBEHHOCTb, ABTOTPO(PHBIA U TeTepOTpPO(HBIA THUIl MUTaHUA, OpOXKEHUE,



doTrocuHTE3, IBIXaHWUE, OCENKH, YIJIEBOABI, JKHPBI, HYKJICHHOBHIC KHCIIOTHI,
(bepMEHTHI.

['eorpadusi: mosie3HpIE NCKOITAeMbIE, TOTUIUBO.

TexHoJOTHsI: TMHUIIEBBIC TMPOIYKTHI, OCHOBBI PAaIlMOHAJIBLHOTO MUTAHUSA,
MOJOIIIHE CPEJICTBA, MAaTEPHAIIbI M3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KIIACC

OBIIIAS N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKU anemeHT. M3otonel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIAa. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMU4eCKUX 3JIEMEHTOB (s-, P-,
d-, f-amementsr). PacmpenencHue SJIEKTPOHOB TI0O ATOMHBIM — OpOHUTAJISM.
DneKTpOoHHbIE KOH(PHUTYpAIIK aTOMOB 3JIEMEHTOB MEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSHUH, DJIEKTPOHHBIC KOH(PUTYpAIlMy HNOHOB.
DJIEKTPOOTPHUIIATEIHLHOCTb.

[Tepuoguueckuii 3akoH U [lepuoguyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBA3b NEPUOIUYECKOTO 3aKOHA U [leproanyeckoil cucTeMbl
XAMUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPHUEM CTPOEHHS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
OPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm M IepuoAaM. J3JHAYEHUE
nepuoanyeckoro 3akona /[.1. Menneneesa.

XUMHYECKast CBS3b. BUIbl XMMHYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAs,
MeTainyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOW CBSA3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIN. DHEPIUs U JIMHA CBs3H. [[0JIApHOCTh, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJEHTHOW cBsi3u. KparHeie cBsizu. BopoponHasi CBS3b.
MeXMOJeKyJIApHbIE B3aUMOJEHCTBUSL.

BaneHTHOCT, W BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJEKTPOHHOMN
CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (Ha IpUMEpPE COCANMHEHUN
3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOoeqUHEHUIX. COCTaB KOMIUIEKCHOTO UOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAUYEHHE KOMIUIEKCHBIX COCJIMHEHUH.
[loHATHE O KOOPAMHALIMOHHOW XVMHH.

BemecrBa  MONEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOE€HHUs.  Tumbl
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o mucriepcHbix cucremax. Mctuauble pactBopsl. [lpencraBinenue o
KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAXKEHUSI KOHIUEHTPALMU PACTBOPOB:
MaccoBasl J0JIs BELIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. Haceienusie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTtamnoruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHWUYECKUX BeEIIecTB. TpUBHAIIbHbBIC
Ha3BAHUS OTJECIbHBIX NPEICTABUTEIEH HEOPraHUUYECKUX BEILIECTB.

Knaccudukanusa XxuMudeckux peakiiuii B HEOPTaHMYECKOW M OpPraHuYecKOn
XUMHUH. 3aKOH COXPAaHEHHUS! MAcCChl BEUIECTB; 3aKOH COXPAHEHUS U NpPEBpaIlCHUs
SHEPIUM MPU XUMUYECKUX peakiusax. TernoBbie 23 (HEKThl XUMUYECKUX PEaKIUu.
TepMOXUMUYECKUE YPABHEHHS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (haKTOPOB.
I'omoreHHble U reTeporeHHsle peakuuu. Katanus n katanm3aTtopsl.

OGpaTuMble U HEOOpaTUMbIC peaklMi. XUMHUYecKoe paBHoBecue. KoHncraHnTta
XUMHUYECKOr0 paBHOBecHUs. (DakTOphl, BIMSIONIME HA IOJO0KEHHE XUMHUYECKOIO
pPaBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUEHTPALMU BELIECTB, YYACTBYIOIIUX B
peakuuu. [Tpuanun Jle [larense.

Onektponutuyeckas gucconuanusi. CuibHbIE H  CclaOble 3JIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOJIHBIX PACTBOPOB: KHUCIOTHAsl, HEUTpalbHas,
mienoyHas. Bomoponusiii mokazatens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  CTeneHb  OKHUCIICHMUS.
OkucnuTens M BOCCTAaHOBUTENb. IIpomecchl OKHUCIEHHS W BOCCTAHOBIJICHUSI.
Baxnelme OKUCIUTEIM W BOCCTAHOBUTENIU. MeETOH 3JIEKTPOHHOro OajaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAJIbHBIE METOJIbl W3YyYEHHUS BEUIECTB W HMX IPEBPALICHUA:
pa3loKEeHUE INEPOKCUAA BOJAOPOJAAa B MPUCYTCTBUM KaTaIM3aTOpa, MOJAEIHU
KPUCTAITHYECKUX PEIIETOK, TPOBECHUE PEaKIMii HOHHOTO 0OMEHa, OIpe/ieieHue
Cpeapl PacTBOPOB C IMOMOIIBI0 WHIWKATOPOB, M3YUYCHHE BIIHSHUS Pa3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKONW pEaKIMu U TMOJOKEHUE XUMUUYECKOTO
paBHOBECHUSL.

Heopranunuyeckass xumus.

[Tomoxenne HemeraiuioB B llepuoanueckod CHCTEME  XMMHUYECKUX
sanemenToB J[.M. MenzeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. DU3HUYECKUE
CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAJUIOB (Ha IMpUMEPE KUCIOPOAa, CEPHI,
docdopa u yriaepona).

Bonopoa. Ilomydenue, ¢uznueckue M XUMUYECKHE CBOMCTBA: PEAKIMHU C
METaJJlaMd M  HEMETAJUIAMH, BOCCTAHOBUTEJIBHBIE CBOMCTBA. | MAPHUIIBL.
TonIMBHBIE STIEMEHTBHI.

lanorensl. HaxoxaeHue B mpupojie, crocoObl MONy4deHUs, PU3NUECKHE U
XMMHUYECKUE CBOMCTBA. | asioreHoBoOpoabl. BaxkHene KUCI0pOACOAEpKAILINE
COeMHEHHUsI TanoreHoB. JlabGopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYEHUS
rajgoreHoB. IIpumMeHeHune rajoreHoB U UX COCIMHEHNM.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIIIIEHHBIE CHOCOOBI MOTYYEHUS
kuciopoaa. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCHUBI U TIEPOKCHUJIBI.

Cepa. HaxoxaeHue B MpUPOJE, CIOCOObI MONy4YeHUS, (U3HUECKHE WU
xumuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcum cepsi(IV), oxkcua
cepoi(VI). CepHuctass U cepHasi KHCJIOTBI M uX coii. OCOOCHHOCTH CBOWMCTB
CEpHOU KUCIIOTHI. [IpruMeHeHune cepbl U €€ COeTMHEHNM.

A3zor. Haxoxnenue B mpupojie, CHOcOObl MONy4YeHUs, (U3NUYECKUEe U
XUMHYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCUabl a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI ¥ X coyi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMenenune a3ora
U €T0 COCIMHEHUN. A30THBIE YI0OpEHUS.

®ocdop. Haxoxnenwe B mpupojie, CocoObl MONMyyeHUs, (HU3HUECKUE U
xumudeckue cBoictBa. Dochuapt m pochun. Oxcuasl dochopa, dochopnas
kuciora u e€ conu. Ilpumenenune ¢ocdhopa u ero coenunenuii. dochopHbie
yA0OpeHus.

VYriepon, HaxoXJIeHHWE B HpUpojE. AJIOTPOINHbIE  MOJIU(PUKAIIY.
dusznueckne W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yriepona(IV), yroiapHas kuciora u eé
COJIM. AKTHUBUPOBAHHBIA yrojib, aacopOuus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPyOKH. [IprMeHeHne MPOCTHIX BEMIECTB, OOPa30BAaHHBIX YTIEPOJIOM, U €ro
COCIMHEHU .

Kpemunii. Haxoxnenue B mpupoje, crocoObl MoyydeHus, (U3M4ecKkue u
xumuyeckue cporctBa. Oxcupn kpemuus(IV), kpeMHueBass KHUCIOTa, CHIJIMKATHI.
[IpumeHenue kpemHus U ero coenuHeHui. CTekso, ero nojiydyeHue, BUIbl CTEKIIA.

[Tonoxenne metaiuioB B Ilepuoanueckoi cCUCTEME XMMUYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX 000J0YEeK aToMOB MeTaioB. OOmue
¢usnueckue cBoicTBa MeTawioB. [IpuMeHeHHEe MeTaluioB B OBITY M TEXHHKE.
CmuiaBel METANIIOB.

DNEeKTPOXUMHUUECKUNA  PsAll  HampspkeHud  MetauioB.  OOImue  CrnocoObl

IOy YECHUS METAJIJIOB: TUAPOMETAILTY PTHS, MIAPOMETAITY P U,
anekrpomeraiutyprusi. Ilonsatue o koppo3uu MetauioB. CrnocoObl 3alIUTBl OT
KOpPpO3HH.

O6mas xapakrepuctuka MertamuioB [A-rpynmel Ilepuoanueckoil cucTeMbl
XUMUYECKUX 7dleMeHTOB. Harpuii u kanuii: nonydeHue, ¢GU3UYECKHE U
XUMHYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

O6mas xapakrepuctuka metaioB I[A-rpynmsl [lepuonnueckoit cuctembl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KalblMid: TOoJNydeHue, (U3NYEecKue u
XUMHUYECKUE CBOMCTBA, NPUMEHEHUE IIPOCTHIX BEIIECTB U HUX COECIAUHEHUM.
XKéctkocTh BOABI U CITOCOOBI €€ yCTpaHEHHUS.



ATIOMUHUN: TTOTy4YeHue, GU3NIeCKue U XUMUYECKHUE CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AmdOTepHBIE CBOWCTBA OKCHUAA U
TUAPOKCHUA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUSA.

OOmiass XapakTepucTHKa MeTauioB MoOouHbIX moarpynn  (b-rpymnm)
[Ieproanueckon CUCTEMBbI XUMHUYECKUX JJIEMEHTOB.

du3nyecKue U XMMUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. Okcuabl u
rugpokcuasl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpOMaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMEHEeHHe Xpoma.

OU3N4YEeCKe MU XHUMHUYECKME CBOMCTBA MapraHila M €ro COEIUHEHUM.
Baxneiimue coenunenuss wapranna(ll), wmapranua(IV), wmapranna(VI) u
mapranua( VII). Ilepmanranat kaiusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

@u3nuecKue U XUMUYECKHE CBOMCTBA jKeJie3a U €ro coeaquHeHuil. OKCupbl,
ruapokcunsl U conu xenesa(ll) u xenesa(lll). [lonydyenne n npuMeHeHHUE Kee3a
Y €ro CIUIaBOB.

DuU3NYECKUE U XUMHYECKUE CBOMCTBA MeIU U €€ coenquHenuid. [lomyuenue u
MIPUMEHECHUE MEJIN U €€ COCIMHEHU.

[uuk: momyuyeHue, (U3MYECKHE M XUMHYECKHE CBOMCTBA. AMQOTEpHbBIE
CBOMCTBA OKCHJIa M TUJIPOKCH/IA LINHKA, THJIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
[IUHKA U €r0 COCAMHEHU.

DKCNEPUMEHTAIBHBIE METOJIbl M3YYE€HUs BEIIECTB M WX NPEBPALICHUN:
u3ydeHue oOpas3lloB HEMETAJUIOB, TOpeHHe cephl, gocdopa, keine3a, MarHus B
KHCIIOPOJIE, W3Yy4YEHUE KOJUIEKUMH «MeTalibl W CIUIaBbD», B3aUMOJICHCTBUE
HICJIOYHBIX U IIEJI0YHO3EMEJIbHBIX METAJIJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHJICOMATEPHUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C PacTBOpAMH KHUCIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMA HA HEOPTaHUYECKUE aHHOHBI, KATUOH BOAOPO/Ia
W KaTHOHBl METAJUIOB, B3aWUMOJCHCTBUE THUIPOKCUJOB QIOMUHHS W LUHKA C
pacTBOpaMH KHCIJIOT M HIENOYEH, PEIICHHE HKCIEPUMEHTAIbHBIX 33a/1a4 MO TEMaM
«Tanorensr», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COECTUHEHU,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTamibl TOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponp xumuu B o0ecriedeHuN yCTOMYMBOTO pa3BUTHA deloBedecTBa. [loHsTHE
O HayyHbIX MeETOJaxX I[I0O3HAaHUS W METOJOJOTUH HAay4YHOTO HCCIEI0BaHUS.
Hayunbie puHIUIIBI OpraHU3aluiu XUMHUYECKOTO TPOU3BOACTBA. [[pOMBIIILIIEHHBIE
CIoCcOObI MOTYUYEHHS] BaXKHEUININX BEIIeCTB (HAa MpuUMepe MPOU3BOJICTBA aMMHAKa,
CEpPHOW KHUCIOTHI, MeTaHoJa). [I[pombIlIeHHBIE CIOCOOBI MOTYUYEHUS METAIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPY>KaloLled Cpelbl U €ro MOCIEICTBUS.
Ponp xumMum B o6eciedueHrH SHEPTeTHUECKOM 0€30MacCHOCTH.

Xumusi W 3I0pOBbE UeloBeKa. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BAHUSA JICKAPCTBEHHBIX IpenapaToB. Pojib XUMUK B pa3BUTUHN METULIMHEI.



XYMHUsI TIHAIIU: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE N100aBKU. Poib xumuu B
oOecrieueHN Y UIIEBOI 0€30MMacHOCTH.

Kocmernueckne u mapdromepnbie cpenactBa. beitoBas xumwus. [IpaBuna
0e30MacHOr0 MCIOJIb30BaHUSl IpenaparoB OBITOBOM XMMHHM B TOBCEIHEBHOU
KU3HU.

XuUMUSL B CTPOUTENBCTBE: BAXKHEHUIIINE CTPOUTENIbHbIE MaTepuaibl (LIEMEHT,
OCTOH).

XuMHUs B CeNIbCKOM X03giicTBe. OpraHu4ecKrue U MUHEPAIbHbIE y100pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHuajbl, KPACKH, CTEKJIO, KE€paMHKa.
Marepuansl 1 3nekTpoHrkd. HaHoTexHomoruu.

Pacuérnble 3anaun.

Pacuétei: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJIMYECTBa BEUIECTBA) MPOIYKTOB PEAKIMH, €CIU OIHO U3
BEILIECTB MMEET NpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
PEaKLNH, €CIIU OJHO U3 BEIIECTB JAHO B BUJIE PACTBOPA C OMPEACIEHHON MaCCOBOM
JIOJIEM PAaCTBOPEHHOIO BELIECTBA, MACCOBOW JOJIM W MOJISIPHOM KOHLIEHTPAallUH
BEILIECTBA B pPAcTBOpE, [OJM BbIXOJA MPOAYKTa pEaKUUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzamuss  MeXnpeaMETHBIX  CBsi3ed TpW  HM3y4YeHMH  OOmeid u
HEOpraHndeckoi xuMuu B 11 Kilacce OoCylIecTBIISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK W MOHATHUHI, IPUHATHIX B OTACIbHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUHbIE TIOHATHUS: SABJICHUE, HAYUYHbIN (DaKT, TUIIOTE3A,
TEOpHUs, 3aKOH, aHAIW3, CUHTE3, KiIaccu(uKanus, MepuoIudHOCTh, HAOII0ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICINPOBAHUE.

@®u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aToM, OJJEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUYECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHOe COCTOSIHHE BEIIECTBA, HWICAIBHBIA Ta3,
¢du3nuecKre BEeIMYUHbI, €TMHUAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorusi: kierka, opraHusM, 3KocucTema, orocdepa, MeTadoIM3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, JKUPHI, YTIEBObI, HYKIEMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasnbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIE, TOIUINBO,
pecypchl.

TexHonorus: XMMUYECKasi IMPOMBILIJIEHHOCTh, METAJULYPrusi, CTPOUTEIIbHbBIE
MaTepualbl, CEIbCKOXO035MCTBEHHOE MPOU3BOJCTBO, NMUIIEBAS] MPOMBIIUIEHHOCTD,
dbapmaiieBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX



IIpernapaTroB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpPHaAlIOB, DJIEKTPOHHA]
IIPOMBIIICHHOCTh, HAHOTEXHOJIOT U U.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA MNPOI'PAMMBI 110
XUMHUN HA VYIJUYBJIEHHOM YPOBHE CPEJIHEI'O OBHLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJXOAOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI IpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUs BBIIEIEHBI CJEAYIONIME COCTaBISAIOINIME: OCO3HAHUE
OOyYaromMUMHUCA POCCUMCKONW TPaKJAHCKOM HJICHTUYHOCTH,; TOTOBHOCTh K
CaMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOIPEICIICHUIO; HAIMYUE MOTUBAIIUUA K
0oOy4eHHIO; TOTOBHOCTh W CIOCOOHOCTh OOYYarOMIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE TIPaBWJIAMHM W HOpPMamu [OBEJCHUS; HAJWYUE
IPABOCO3HAHUS, IKOJIOTHUYECKON KYJIbTYPhl; CHOCOOHOCTh CTABUTH LIEIN U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE PE3YyJIbTATBl OCBOECHUS IpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(OpPMHUPOBAHHOCTh OTBITa I[TO3HABATEIIbBHOW W MPAKTUYECKON JESTEIbHOCTU
oOyyJaronuxcsi B Mpolecce peaausaiuy o0pa3oBaTeIbHON 1eATeTbHOCTH.

JIn4HOCTHBIE PE3YyJIbTATBl OCBOEHUS TMpeaMeTa «XUMHUSD» OTPakaroT
c(hOpPMUPOBAHHOCTh OIBITA IMO3HABATEIIPHOM M MPAKTUUYECKON JesATEeIbHOCTU
oOyyaromuxcsi B Mpolecce peain3anuu o0pa3oBaTEIbLHON JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxIaHCKOTrO BOCIIMTAHMS

OCO3HaHUs 00YUYAIOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00s13aHHOCTEH,
YBaXXEHHS K 3aKOHY U MTPABONOPSIKY;

NpEACTaBICHUS O COLMAIbHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M MO3HABATEJbHBIX 3aJ1ay, BHITIOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTHI IPYTUX MPU aHATN3E PA3TUYHBIX BUJOB YUEOHOU EATeILHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

IEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEIUIO
OTE€UYCCTBEHHON XUMUMU;

YBAXEHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH U MPAKTUIECKOTO
NPWIOKEHUSI XUMHHM, OCO3HAHHUSI TOTO, YTO JAHHBIE HAYKH €CThb pE3yJbTar



JUINTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UMHTEpECca U [O03HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEIYIOLIEM
aHajgu3e MH(pOpMAIMU O MEPEIOBBIX JTIOCTHKEHUSIX COBPEMEHHOM OTEUYECTBEHHOMU
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOT0 NTOBEJCHNUS;

CITIOCOOHOCTH OIIEHUBATh CUTYyAIlMH, CBSI3aHHBIC C XUMHUYECKUMHU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE M IOCTYIKHM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS TOCIEJACTBUN
MOCTYTKOB;

4) popMupoOBaHMs KYJAbTYPHI 310POBbSI:

NOHUMAaHUSl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro ooOpas3a >KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHWS K COOCTBEHHOMY (DH3MYECKOMY U
IICUXUYECKOMY 370POBbIO;

coOroicHUsT TIpaBWwiI 0€30MacHOTO OOpallleHWs C BellecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYI0BOU JEATEIBHOCTH;

NOHUMAHMUSl LEHHOCTH TPaBWUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOTr0 MOBEICHUS B CUTYaIIUX, YTPOKAIOIINUX 3/IOPOBBIO M KU3HU JIFOJICH;

OCO3HAHMSI TOCJICICTBUN W HEMPUSITHS BPEIHBIX MPUBBIYECK (YHOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHHUS);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  YueOHO-UCCIE0BATEIhCKOM
NEATeNIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JpPYrux BHUAaX
NEeATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHWHM NPAKTHUUECKUX 3ajad
COIMAIbHOM HAIMPaBICHHOCTH (B paMKax CBOETO KJlacca, IKOJIbI);

WHTEpECa K MPAKTUIECKOMY M3YUEHHUIO MPOGECcCUuil pa3IudHOro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAaHUI M0 XUMHUH;

YBOKCHHS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU IESITEIHHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBHUIYaJbHOW TPACKTOPUU
oOpazoBaHus, Oyaymied mnpodeccu U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
TUTAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUS:

AKOJIOTMYECKH 11€JIECOO0Pa3HOr0 OTHOIICHHS K TPHUPOJE KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;



MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIHUSHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIBHOM CpEeIbl;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTIKEHUNW XUMHUH IS
pelIeHrs BOIPOCOB PAMOHAIIBHOTO IPUPOJOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCSAUIUX BpPEA  OKpYKaIoIleH
MPUPOTHON Cpejie, YMEHHUSI MPOTHO3WPOBATh HEOJATOMPUATHBIE SKOJIOTHUYCCKUC
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpALIATh UX;

HaJIMYUsl Pa3BUTOrO SKOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUYECKON KYJIbTYPHI,
OTbITa JIEeATEIIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBaThCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHONW M COLIMAIBHOM
NPAKTUKE, CIOCOOHOCTM U yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKHU U OOIIECTBEHHOMN MPAKTUKU;

NMOHUMAaHUSl CIenu(PUKA XUMHUHM KaK HAyKH, OCO3HaHHS €€ poiu B
dbopMHUpOBaHNN PALMOHATBHOTO HAYYHOTO MBIINIJICHUS, CO3JaHUU IIEJIOCTHOTO
Ipe/ICTaBIeHUs 00 OKpY KalolIeM MUpE KaK O €IMHCTBE MPHUPOABI U YeJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUs
MPUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHUHU JJIE  COBPEMEHHOM
UMBWIN3ALUKN: B €€ TIyMaHUCTHYECKON HANpPABICHHOCTH W BAXXHOM pOJHM B
CO3/JaHUM HOBOW 0a3bl MaTepUATbLHON KYJIbTYphbl, B PEIICHUH TJI00ATBHBIX
npo0JieM yCTONYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBONM U DKOJIOTHYECKOU 0€30MacHOCTH, B PA3BUTUM MEIUIIMHBI, 00€CTICUCHUHN
YCJIOBHM YCIENTHOTO TPY/Aa U HKOJIOTHYECKH KOMMDOPTHON KU3HH KAXKIOTO WICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TMOHMMAaHUS CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJb30BaTh
MOJIy4yaeMble 3HAHUS JIJIsl aHAIu3a U OOBSICHEHUS SIBIICHUI OKPY’KAIOIIEro MUpa U
IPOUCXOIAIINX B HEM U3MEHEHUM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKITFOYCHUS Ha
OCHOBE HAy4HbIX (AKTOB © MMEIOIUXCS JIAHHBIX C 1EJIbI0 MOJIyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
perieHus IpooJieM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHMIO, UCCIIEN0BATENbCKOMN NESITENbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HEMPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUM MO XHUMHH B
COOTBETCTBUHM C KM3HCHHBIMHU MOTPEOHOCTAMU;



MHTEpEeca K OCOOCHHOCTSIM TpyJAa B paznuyHbIX chepax mpodeccruoHanbHON
TESITEIHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysibTaThl OCBOEHUS MPOrPaMMBbl [0 XMMHUU HAa YPOBHE
cpeaHero oo1ero 0opa3oBaHus BKIHOYAIOT:

3HAQYMMBbIE  JUIS (GopMHpOBaHHS  MHPOBO33PEHHUS  OOYyYaIOIIUXCS
MEXIMCIUIUITMHAPHBIE (MEXIIpeIMETHbIE) OOLIeHaYyYHbIe TOHATHSA, OTpakarollue
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEHU(PUKY METOIOB IO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPIHUsl, SIBJICHUE,
Mpolecc, CUCTEMA, HAYYHBIM (paKT, MPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpus, UCCIeI0BaHne, HAOII0ACHNE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHUE);

yHHUBEpCajbHble yueOHbIE JEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIC,

PEryJISITUBHEIE), o0ecreynBaroIue dbopmupoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH M COLMAJIbHON KOMIETEHIIUU O0yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JIEVCTBUA B IIO3HABATEIILHOM U COLMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIE pe3yJbTaThl OTPAXAIOT OBJAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIBHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTebHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiCTBUA

1) 6a30Bble JIOrHYecKHe JeHCTBUS:

CaMOCTOSITENNFHO  (QOpPMYJIHpPOBaTH W aKTyaJU3UpOBaTh  MpodIemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LEIU JACATEIbHOCTH, 3aJaBas I[apaMmeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh IIPM OCBOCHMM 3HAHUM IPUEMBI JIOTHYECKOTO MBILIIECHUSA:
BBIJICJIATh XAPAKTEPHBIE NPU3HAKU MOHATUM M YCTAHABIMBATH HUX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS U1 OOBSICHEHUS OT/AEIbHBIX (PAKTOB U
SIBJICHUM;

BbIOMpaTb OCHOBaHWS M KPUTEPUM JJIs KJIacCU(PHUKALMU BEIIECTB U
XUMUYECKUX PEaKIUK;

YCTAaHABJIMBAaTh IPUYUMHHO-CIEACTBEHHBIE CBA3M MEXIAYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTb JIOTMYECKUE pacCyX AeHUs (MHIAYKTHUBHbIC, JEIAyKTUBHBIE, IO
AHAJIOTUH), BBIABISTH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATh BBIBOJIBI M 3aKJIFOUEHHUS;



IPUMEHSTh B MPOLECCE MO3HAHUS HCIOJIb3yEMbIE B XUMHUU CHMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, IPEOOPA30BBIBATH MOJICTHLHBIC MPEICTABICHUS — XUMHUYECCKUT
3HaK (CHUMBOJI) OJJIEMEHTa, XuMUYeckas (opmyna, ypaBHEHHE XUMHUYECKOU
peaklMy — MPU PElICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHUECKUX PEaKIIHi.

2) 0a3oBbIe MCCIIeI0BaATEIbCKUE 1eHCTBUA:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XHUMHUYECKHUX
peakuuii;

dbopMyIMpPOBATH MENN U 3a/1a9U UCCIICIOBAHUS, UCTIOIh30BATh MOCTABICHHBIC
U CaMOCTOSITENBHO C(HOPMYJIHMPOBAHHBIE BOMPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKIECHUI;

BJAJIETh HAaBBIKAMHU CAMOCTOSITEILHOTO IIJIAHUPOBAHUS U IMPOBEACHHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOATh 32 XOJI0M
mpolecca, CaMOCTOSATEIBHO MPOrHO3MPOBATh €r0 Pe3ynbTar, (OopMyIUpOBaThH
000011IeHNS ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YIHTATOB HCCIICOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTb OMNbIT YYEHWYECKOM HCCIEJ0BATENbCKOW U MPOEKTHON
JESATENHHOCTH, TPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PpEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB [TO3HAHUS.

3) pabora ¢ unpopmanueii:

OpHEHTHPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX WHOoOpMarmu (HAydHO-
NOMyJIsIpHAst JIUTEepaTypa XUMHUUYECKOTO COJIepKaHUs, CIpPaBOYHBIE MMOCOOUS,
pecypcbl IHTEpHETa), aHamu3upoBaTh WH(POPMAIIUIO PA3NTHYHBIX BUIOB U (HOPM
peACTaBICHUA, KPUTHYECKHU OLICHUBATH eé JOCTOBEPHOCTD "
HEMPOTHUBOPEUYUBOCTD;

dbopMyIHpOBaTH 3aMPOChl U MPUMEHSITH PA3IUYHBIE METOJbl MIPU TOUCKE U
orbope wuHbOpMAIMK, HEOOXOAMMOW i BBIMOJTHEHUS YYCOHBIX  3aja4
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT HMCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMalIbHYIO  (GOpMYy  IpeACTaBICHUS
uHpopmaImu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAyYHBIM #A3BIK B KayeCTBE CpeAcTBa Npu padoTe C
XUMUYECKON uHbOpMaIMell: MPUMEHATh MEXIpeAMeTHble ((Dusudyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATI'TIAIHOCTH.



KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH:

3a/1aBaTh BOIMPOCHI M0 CYIIECTBY 00CYK/1aeMOM TEMbI B XOJ€ 1Majora u/uin
JUCKYCCUH, BBICKA3bIBATh UJIeU, (HOPMYIUPOBATH CBOU MPETIOKEHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS NTPEAJIOKEHHON 3a0a4H;

BBICTYIIATh C TIPE3CHTAIMEH pe3yIhbTaTOB IMO3HABATEIBHOW JAESITEIBHOCTH,
MOJIYYE€HHBIX CAMOCTOSTEILHO I COBMECTHO CO CBEPCTHUKAMHU IIPH BHITIOJTHECHUN
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTHUSCKOW pabOThI MO HCCICIOBAHUIO CBONCTB
M3y4aeMbIX BEIICCTB, pealn3allid y4eOHOTO MPOEKTa, U (POPMYITHMPOBATH BHIBOJIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCICIOBAHUN IMyTEM COTJIACOBAHMS ITO3HIINHN B
X0J1e 00CYXJICHHUS 1 0OMEHAa MHCHUSIMH.

PerJIﬂTI/IBHbIe YHUBEPCAIBHBIC yqeﬁnble IleﬁCTBHSI:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIbHYIO
NESTENbHOCTh, Ompenensis €€ Ieau M 3aJauyd, KOHTPOJIUPOBaTH U IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TpEAjaraéMblii aJlroput™m ACHUCTBUN mNpu
BBITIOTHEHUH YYeOHBIX W HCCIIENOBATeNbCKUX 3a7ad, BHIOMpaTh Hambosee
3¢ PeKTUBHBIN C€rMOCO0 WX pemieHuss ¢ Y4ETOM TOJYyYEHHUS! HOBBIX 3HAHHUUA O
BEIIECTBAX U XUMHUUYECKHUX PEAKIIUIX;

OCYILECTBIIATH CAaMOKOHTPOJIb JEITENBHOCTH HAa OCHOBE CaMOaHaIu3a H
CaMOOLICHKH.

INPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIEe pe3ysIbTaThl OCBOEHUS MPOTPAMMBI [0 XUMUU Ha yTITyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHHs BKIHOYAIOT CHEU(PUUYECKHE
11 y4eOHOTo mpeaMeTa « XUMHUsD) HayyHbIe 3HaHUS, YMEHUS U CIIOCOOBI IeHCTBUIM
[0 OCBOEHUIO, MHTEPIPETAUU U NPeoOpa30BaHUIO 3HAHUM, BUIbI €ATEILHOCTU
[0 TOJYYEHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHUW B Pa3IUYHbIX y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTyalUsIX, CBI3AHHBIX C XUMUEH. B
IporpaMMe IO XUMHH TPEAMETHBIE PE3yIbTaThl IPEACTABICHBI 10 TroJaM
W3y4YCHHS.

10 KJIIACC
[IpenmeTHble pe3ysbTaThl OCBOEHMS Kypca «OpraHndyeckas XHUMHSI»
OTPAXKAIOT:



c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O MECT€ W 3HAYCHHH OPTraHUYECKOUN
XUMUU B CHCTEME €CTECTBCHHBIX HAYK M €€ POl B OOECIEYCHUH YCTOWYHUBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUHU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTHUECKONU U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX WUCTOYHUKOB DHEPTHH, B obecrieueHUN paIoHaIbLHOTO
MPUPOJIOTIONIB30BaHMsI, B (OPMHUPOBAHUA MHUPOBO33PECHUS W OOMIEH KYyJIBTYPHI
YeJIOBeKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3JI0POBBIO U IPUPOJAHON CPEJIE;

BJIQJICHUE  CHCTEMOW  XUMHYECKMX  3HAHWW, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAOIINE TIOHSTHS — XUMHUYECKUIN dJIEMEHT, aTOM, PO U DJICKTPOHHAS
obojouka aroma, s-, P-, d-aToMHbIE OpPOWTAIM, OCHOBHOE H BO30YXIAEHHOE
COCTOSIHUS aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HWOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATENHHOCTD, CTETIEHb OKUCIICHMSI, XUMHUUYECKas CBA3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENEeT, GyHKIUOHATbHAS
Ipymma, paadkall, CTPYKTypHbie (opmynbl (pa3BEPHYTHIE, COKpamEHHBIC,
CKEJIETHBIC), HW30MEpHsl CTPYKTYpHas ¥ TPOCTPAHCTBEHHAS (T€OMETpHYECKas,
ONTHYECKas), HM30MEPhl, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YIJIEBOJOPOJIHI,
KUCIIOPOJ- U a30TCOJEPKAIME OpPraHWYECKUE COCAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIWHCHHS; TCOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MeHneneeBa, Teopuss CTPOCHHSI OpPraHUYECKUX
BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs] SHEPrMM TPU XUMUYECKUX pEaKIMsiIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUU, MHPOBO33PEHUYCCKHUE 3HAHUS, JICKAIUE B OCHOBE
MOHUMAHUS MPUINHHOCTA U CUCTEMHOCTH XMMHUYECKUX SIBICHHN; TPEICTABICHUS
0 MEXaHU3MaX XHWMHUYCCKHX pEaKIUi, TEPMOAMHAMHUYECKUX W KHHETHYECKHX
3aKOHOMEPHOCTSX WX MPOTEKAHHUsS, O B3AUMHOM BJIUSHUU aTOMOB U TPYIIIT aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHBIi 3¢ dekTsl, opueHtantsl [ u Il pona);
(dakToIOrMYeCKue CBEIECHUS O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0Oe30macHOM
WCIIOJIb30BAaHUU BAKHEUIIIUX OPTraHUYECKUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATENHPHOCTH  YEJOBEKa, OOMUX  HAYYHBIX  MPUHIUIAX  XUMHYECKOTO
IPOM3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOA, TepepaboOTKH HEPTH);

c(hOPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTE€pHbIE NMPU3HAKU TMOHSATHUH,
yCTaHaBJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHSITHS MPHU
ONMCAHUU COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COEAUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHUM:

UCIIOJI30BaTh XMMHUYECKYIO CUMBOJIMKY JIJIi COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKETETHBIX) (hOPMYJT OpraHUYECKUX
BEIIECTB;



COCTaBJISITh YPaBHEHUS! XMMUYECKUX PEAKIMN U PACKPBHIBATH UX CYIIHOCTD:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca »dTUX peakIuii, peakirii HOHHOrOo OOMeHa IyTEéM
COCTaBJICHHUSI MX IMOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUM;

U3TOTABJIMBATh MOJEIN MOJIEKYJI OPTaHUYECKUX BEUIECTB JJI WIUTIOCTpALUU
HX XUMUYECKOTO U MIPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpPMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAJJIC)KHOCTh M3YYCHHBIX
OpPraHUYECKUX BEIIECTB II0 MX COCTaBy W CTPOEHUIO K OIPEIEIEHHOMY
KJaccy/Tpynmne CO€IUHEHUHM, JaBaTh UM Ha3BaHMUS 10 CHUCTEeMaTHYECKOU
HoMenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHUS AJISI OTACIBHBIX
peACTaBUTENIC OPraHMYECKUX BEUIECTB (I3TWJIEH, AllETHIIEH, TOIYOJ, MIULEPUH,
ATWICHIJIUKOIb, (EeHOoN, (QopManbIerujl, aneTajablerujl, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
[VIMIMH, ajJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHUII, U30IPEH, XJOPOIPEH,
CTUPOJ U IpyTHE);

c(OPMHUPOBAHHOCTh, YMEHUS OMNPEACNATh BHUJ XWMHUYECKOW CBS3U B
OpraHUYECKUX COEIUHEHMSIX (KOBAJIEHTHasT M HWOHHAsA CBS3b, G- U T-CBS3b,
BOJOPOJHAs CBS3b);

c(hOPMUPOBAHHOCTh YMEHHUSI TPUMEHATH TOJOKEHUS TEOPUU CTPOCHUS
opranuueckux Beniects A. M. ByTiepoBa 1151 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHUS;

c(hOPMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
dbu3nYecKkre M XUMHUYECKHE CBOMCTBA TUIMMYHBIX MPEJICTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IMKJIOAJIKAHOB, AJIKEHOB, AJIKAJUECHOB,
QJIKUHOB, apPOMATHUYECKUX VYIJIEBOJOPOJAOB, CHUPTOB, albACTHIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKHUCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JTU- M TMOJHCAXapUIOB),
WUIFOCTPUPOBAaTh ~ TEHETHYECKYH)  CBSI3b  MEXKAY  HUMH  ypPaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEAKIH C KCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOPMHUPOBAHHOCTh YMEHHUS TMOATBEPXKIATh Ha KOHKPETHBIX MPHUMEpPAx
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT
KPaTHOCTU U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3AMMHOTO BJIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTJIEBOJIOPOIHOTO
CeIpbsi  (HedTh, NPUPOAHBIM Ta3, yrojb), CIOCOOBI €ro mepepadoTKu U
IPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;



c(hOpPMHUPOBAHHOCTh BJIAJCHUS CHUCTEMOW 3HAHUM O E€CTECTBEHHO-HAYUYHBIX
METOJIaX TMO3HAHUS — HAOJIOJEHUH, U3MEPEHUU, MOJICIUPOBAHUH, SKCIIEPUMEHTE
(peaJlbHOM M MBICIICHHOM) U YMEHHS IPUMEHSITh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH YMEHUS MPUMEHSTD OCHOBHBIE omnepanuu
MBICITUTEILHON JEeATeTbHOCTU — aHalu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3aIINIO, BBIABICHUE MPUYUHHO-CJICJACTBEHHBIX CBSI3€U — JUISI U3YUYEHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOPMUPOBAHHOCTh YMEHUM: BBISIBJISATH B3aUMOCBSI3bh XMMUUYECKUX 3HAHUM C
MOHSATUSIMU U TIPEACTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEJAMETOB JIJIsi
0onee OCO3HAHHOTO TOHWMAHUS CYIIHOCTH MAaTEepUaIbHOTO EIMHCTBA MHPA,
WCITOJIb30BaTh CHUCTEMHBIC 3HAHWS IO OPraHMYECKON XUMHH ISl OOBSICHEHUS W
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOJTY;

c(hOPMHUPOBAHHOCTh YMEHHH: TIPOBOJMUTH PacuéTbl 10 XHUMHYECKUM
dbopmysiaM U ypaBHEHUSIM XUMUYECKUX PEAKIIUA C UCIOIb30BaHUEM (PU3MUECKUX
BEIMYMH (Macca, OO0BEM Tra3oB, KOJMWYECTBO BEUIECTBA), XapaKTEPU3YIOIIHUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PacyE€Thl MO HAXOXKJACHUIO XUMUYECKOU
(dbopMyJIBl BEIIECTBAa IO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JICMEHTOB,
IIPOJIyKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHUU: MPOTHO3UPOBATh, aHAJTU3UPOBATH U OLICHUBATH
C TMO3UIMK  DKOJOTMYECKOM  0€30MacCHOCTH  MOCHEACTBHS  OBITOBOM U
NIPOM3BOJICTBEHHOM JIEATEIBHOCTH 4YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoM
BEIIIECTB, UCIOJIb30BATh MOJYUYCHHBIC 3HAHUS JIJISl IPUHATHSI TPAMOTHBIX PEIICHUM
poOJieM B CUTYaIlUsIX, CBI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh, YMEHHUHN: CAMOCTOSITEIbHO TIIAHUPOBATh W TPOBOAUTH
XUMUYECKUN DJKCIEPUMEHT (MOJYyYeHHE U U3YUYEHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUHU YIJIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHCJIOPOJICOJICPKAIINX OPraHUYECKUX BEIIECTB, PEIICHUE AKCIEPUMEHTAIBHBIX
33/1a4 10 PACMO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJEHHUEM IPaBHII
O6e3omacHOro oOpamlieHusi ¢ BEHIeCTBaMU M JIA0OPATOPHBIM OOOpPYIOBAaHUEM,
dbopMyIMpOBaTh TII€Nb HWCCIEIOBAHUS, TPEJACTABIATh B pasIudHON (dopme
pe3yJIbTaThl AKCIIEPUMEHTA, AaHATTU3UPOBATD U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMECHUH:

co0JIIoAaTh MpaBUjIa SKOJOTHYECKH 11€JIECO00Pa3HOTr0 MOBEICHUS B OBITY U
TPYJOBOM JEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MIPUPOJTHOM Cpelibl U JOCTUKEHHUS €€ YCTOMYUBOIO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JEHCTBUS Ha >KUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPTaHNYECKUX BEIIIECTB, TOHUMAs CMbICH TTokazaresis [1/1K;

aHaJIM3UPOBATh 11€J€CO00Pa3HOCTh MPUMEHEHHSI OPraHWYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3a;



c(hOPMHUPOBAHHOCTh YMEHMM: OCYIICCTBIATh IIEJCHANPABICHHBIM ITOMCK
XUMUYECKON MH(GOPMAITH B PA3TUYHBIX UCTOUYHUKAX (HaydHas U ydeOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBor mHbopManuu, UHTepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUECKYI0 MH(GOpPMAIIUIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C TOCTaBJICHHON y4eOHOM 3a7aueii.

11 KJIACC

[IpenMeTHBIe pe3ylbTaThl OCBOCHHS Kypca «OOImas W HeopraHuvecKas
XUMUSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTAX M TMO3HABAEMOCTH SIBICHUM NPUPOJBI, O MECT€ U 3HAYEHUH
XUMHUH B CHCTEME CCTECTBEHHBIX HAYK W €€ poiM B 00ECICYCHUU YCTONIMBOIO
pa3BUTHS, B PEIICHUU MPOOJEM SKOJOTHYECKON, DHEPreTUUeCKON M IMUIIECBOU
0€30IacHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
HMCTOYHUKOB JHEPruHu, B OOECIEUCHHH PallMOHAJIBHOIO MPUPOIOIOIL30BaHUSA, B
dbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl 4YEJOBEKa, a TaKxke
AKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralOlIM€e MOHSATHUS — XUMHYECKHH OJJIEMEHT, aToM, fJpO aroma,
W30TOIIbI, 3JICKTPOHHAs: 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIN, OCHOBHOEC U
BO30OYXXIEHHOE COCTOSHHUS aToma, THOpHIM3alds aTOMHBIX OpOuTajed, HOH,
MOJIEKYJIa, BaJEHTHOCTb, AJICKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJICHUS,
XUMUYecKasi CBsI3b (KOBaJICHTHasi, WOHHAs, MeETaJUIMYeCcKas, BOJIOPOJIHAS),
KpPUCTAJUIMYECKas pEIIETKA, XUMHYECKas PEaKUus, pacTBOpP, DSICKTPOIUTHI,
HEAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JUCCOIMALUSA, CTENEHb JUCCOLMAINH,
BOJIOPOJHBIN IIOKa3aTedb, OKHCIHUTEIb, BOCCTAHOBUTEIb, TEIIOBOK 3 dekT
XAMHUYECKON pEeaKkIuM, CKOPOCTh XUMHUYECKOW PEAKIIMHA, XUMHUUECKOE PABHOBECHE;
TEOPUU W 3aKOHBI (TEOPHs JIEKTPOJUTHUYECCKON TUCCOIMAINM, TEPUOINUYCCKUN
3akoH /.M. MenpaeneeBa, 3aKOH COXpaHEHHUsI MACCHI BEILIECTB, 3aKOH COXPAHEHUS U
MPEBPALIECHUS] SHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEIIIECTB, 3aKOH JIEUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUI S3BIK
XMMHWH, MHPOBO33PEHUYECKUE 3HAHUS, JIKAIIME€ B OCHOBE ITOHUMAaHMUS
NPUYMHHOCTA M CHUCTEMHOCTH  XUMHYECKMX  SIBJICHUW;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOCHHM BEIIECTBA HA ATOMHOM, HOHHO-MOJEKYJISIPHOM U
HAJIMOJIEKYJIIPHOM  YPOBHSIX; MPEACTABICHUA O MEXaHU3MaX XUMHYECKUX
peaKkuMii, TEPMOAMHAMUYECKUX M KHUHETUYECKUX 3aKOHOMEPHOCTAX  UX
MPOTEKAHUS, O XMMHUYECKOM PaBHOBECHUHU, PACTBOPAX MU JHUCIIEPCHBIX CHUCTEMAX;
(haKTOJIOTMYECKUE CBEJICHHS O CBOWCTBAX, COCTaBe, IMOJYYCHUH W 0€30MacHOM
UCIIOJIb30BaHUN BaXKHEUIIMX HEOPTaHMYECKUX BEIECTB B OBITY M MPAKTUYECKOU



NESTEIHbHOCTH  YEJOBEeKa, OOMMX  HAYYHBIX  MPUHIUIAX  XHMHUYECKOTO
IIPOU3BOJCTBA;

c(hOPMHUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTEpPHBbIC NMPU3HAKU TOHSITHUH,
yCTaHABJIMBaTh MX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS IPU
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALCHHUII;

c(hOpPMHUPOBAHHOCTh yYMEHUSI HMCIOJB30BaTh XUMHYECKYI) CHUMBOJIMKY JIJIS
coctaBieHus (OPMYJ BEIMIECTB M  yPaBHCHUH  XUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIIEIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHSI OTIPEICTSATh BAJICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, MeTAJJIMYecKas, BOJOPOJHAs), THUIl KPUCTAUIMYECKOW PEHIETKU
KOHKPETHOI'O BEIIECTBA;

c(hOPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJAa XMMHYECKOW CBSI3W W THUMNA KPUCTALIMYECKON pemeéTkd, OOMEHHBIA U
JOHOPHO-aKIENTOPHBII MEXaHU3MbI 00PAa30BaHUsI KOBAJIEHTHOH CBSI3H;

c(OPMHUPOBAHHOCTh  yMEHUH:  KIAacCU(PHUIMPOBATh:  HEOPTAHHYECKHE
BEIIECTBA MO0 UX COCTaBY, XMMHUYECKHE PEAKIIUHU IO PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyroliux BEIHIECTB, TEIUIOBOMY 3(M(eKTy peakiuu, W3MEHECHHUIO
CTETICHEW OKHCIEHUS DJEMEHTOB, OOpaTUMOCTH, YYACTHIO Karajau3aTopa U
JPYTHUE); CAMOCTOSITEIbHO BRIOUPATh OCHOBAHMS U KPUTEPHUH TSI KilacCUuPUKaIu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPbIBATh CMBICIH MEPUOJIMYECKOro 3akoHa /I.
W. MenneneeBa U AEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOIIYIO, O0BICHUTEIBHYIO
U IPOTHOCTUYECKYIO (DYHKIIUH;

cOpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DJJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XUMHUYECKHX JJIEMEHTOB IEPBOIO—YETBEPTOrO IIEPUOJIOB
Ilepuomnueckoini  cucremsl  J.MI.  MeHnngeneeBa,  uCHOJBb3ys  IOHSATUS
(QHEPTeTUYECKHE YPOBHM», «IHEPreTHYECKHE MOIYPOBHM», «S-, P-, 0-aTOMHBIC
opOuTanm», «OCHOBHOE M BO30YKIEHHOE JHEPIeTUYECKUE COCTOSHHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHUYECKHUX AIJIEMEHTOB U HX
COCIMHEHUHW 10 mnepuojam W rpynmaMm Ilepuoamueckor cucremsl [, .
MeHieneeBa, BaJIEHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JJIEKTPOHHBIX 000JIOYEK;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIUE
XUMHUYECKUE  CBOMCTBA  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATh
CyLIECTBOBAHUE T'E€HETUYECKOW CBSI3M MEXKJIY HEOPraHMYECKMMH BELIECTBAMHU C
NOMOIIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIL;



cOPMUPOBAHHOCTh ~YMEHHSI PacKpblBaTh CYIIHOCTb: OKHCIUTENIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKLIUNA MOCPEACTBOM COCTABJIEHHS 3JIEKTPOHHOIO OanaHca
ATUX peakUui; peakuuid MOHHOro oOMeHa IMyTEM COCTaBICHHUS UX IOJHBIX U
COKpAalllEHHBIX  MOHHBIX  YpPaBHEHWH;  peakuuMi  TUAPOJIM3A;  PEaAKIUHU
KOMILIEKCO00pa3oBaHus (Ha MpUMeEpe r’MIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUSA );

chOpPMUPOBAHHOCTh YMEHHSA OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIMI C y4ETOM MX DHEPreTUYECKHUX XapaKTEPUCTHK, XAPAKTEP
U3MEHEHHUS CKOPOCTH XHMMYECKOW pEakIUuu B 3aBUCHUMOCTH OT pPa3jIu4HbIX
(akTOpOB, a TaK)KE XapakTep CMEUIEHUS! XUMUYECKOIO PAaBHOBECHSI 1101 BIMSIHUEM
BHeWHUX Bo3aencTeuid (mpuniun Jle [larense);

cOPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb XHWMUYECKHE PEaKIIHH,
JEeKAIAEe B OCHOBE NPOMBIIUICHHOTO IOJYYEHHs] CEPHOW KHCIIOTHI, AMMHAKa,
oOmIre Hay4yHble MPUHLIMIBI XUMUYECKUX MPOU3BOJICTB; 1I€JI€CO00Pa3HOCTh
IPUMEHEHUSI HEOPraHWYECKUX BEILECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOUIEHUS! PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh BJAJCHUS CHCTEMOM 3HAHUH O METOJaX Hay4YHOTO
NO3HAHMS SBJICHUH NPUPOJBI — HAOIIOJEHUE, H3MEpEHUe, MOJEIMPOBAHUE,
AKCIIEPUMEHT (pPEaJIbHBIM M MBICIEHHBIH ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHUS MTPU HKCIIEPUMEHTAIBLHOM HCCIEI0OBAHUM BEILECTB
U 10 OOBSACHEHHS XHMHUYECKUX SBIICHHUH, HMEIOIIUX MECTO B IPUPOJIE,
IPAKTUYECKOH JESITEIbBHOCTH YEJIOBEKA U B [IOBCETHEBHOM JKHU3HU;

c(OpPMUPOBAHHOCTh YMEHUS BBISBIIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUHU C
HNOHATUSAMU U NPEJCTABICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB s
00s1ee 0OCO3HAHHOTO TOHUMAaHHUS MAaTEPUATILHOTO €JUHCTBA MHPA;

c()OPMUPOBAHHOCTh YMEHHUS NPOBOAUTH PACUETHI: C MCHOJIb30BAaHUEM
MOHATUN «MaccoBas J0Js BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUS»;
Macchl BelIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
WK 00bEMY OJHOIO M3 YUYacCTBYIOIIMX B PEaKIMM BEIIECTB; TEIJIOBOro 3(dekra
peaklMu; 3Ha4YC€HUsI BOJOPOJHOIO IOKA3aTelsi pAacTBOPOB KHUCJIOT M LIENOYEH C
M3BECTHON CTEMEHBIO TUCCOLMAIMU; Macchl (00bEMa, KOIMYECTBa BEIIECTBA)
OPOJAYKTa PEAKUUH, €CJIM OJHO M3 MCXOJHBIX BELIECTB JAHO B BUJE PACTBOpA C
ornpeaenEéHHOW MaccOBOM J10JIel pacTBOPEHHOIO BEILIECTBA WM JaHO B HU30bITKE
(MMeeT NpHUMecH); AOJM BbIXOJA MPOIYKTa pEeaKIUH; OOBbEMHBIX OTHOUIEHUUN
ra3os;

c(OPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M IPOBOAMTH
XUMHUYECKUHA  JKCIIEpUMEHT  (MpOBEACHHE  peakUuid  HOHHOIO  OOMeHa,
NOJATBEPKIACHUE KAYECTBEHHOI'O COCTaBa HEOPTraHWYECKUX BEILECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBK) HHAUKATOPOB, HU3YYCHHUE BIIMSIHUSA
paznu4HbIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW pEaKIMH, pEeIICHUE



AKCIIEpUMEHTAJIBHBIX 3a7ady 1o TemaM «Mertaub»y u  «HeMmeramibl»y) ¢
coOmro/IeHneM MpaBuil 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMU U JTAOOPATOPHBIM
obopynoBanueM, GOPMYJIMpPOBAaTh I1I€JIb  HMCCIACAOBAHUSA, NPEACTABISATH B
pasnmuuHor (opMe pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH W OLICHUBATH UX
JTIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUH: COOIIIOIaTh MPABUJIA TTOJIB30BAHUS XUMUICCKON
nocyJ ol W J1a00paTOpHBIM 000pyAOBaHHWEM, OOpaIleHUsS C BeEIIeCTBAMH B
COOTBETCTBUHM C HMHCTPYKIIUSMH I10 BBITIOJTHEHHIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJOTUYECKH 1€JeCO00pa3HOTO TMOBEACHUS B OBITY U TPYJIOBOH
JNEATENIbHOCTHA B LIEJNSX COXPAHEHUsI CBOErO 3J0POBbs, OKPYKAOIIEH NPUPOIHOU
cpeapl M JOCTHXKEHUA €€ YCTOMYMBOTO Pa3BUTHUS, OCO3HAaBaTh OIACHOCTH
TOKCHUYECKOTO JICMCTBUSI HA KUBBIE OPTaHU3MBI ONMPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHMMas cMmbIci nmokaszarens [IJIK;

c(hOpPMUPOBAHHOCTh YMEHHM: OCYIICCTBISATh Il€JCHANPABICHHBIM ITOUCK
XUMUYECKON nH(pOpMaILIMK B pa3IMUHbIX UCTOYHUKAX (Hay4dHasi U y4eOHO-HayuYHast
JUTEepaTypa, CpeicTBa MaccoBoil nHpopmanuu, UHTEpHET U ApyTHE), KPUTHIECKH
aHAJM3UPOBATh XUMHUCCKYIO0 MHGOPMAIIHIO, TIepepadaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBHUH C TTOCTaBJICHHON y4eOHOM 3a1aucii.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kontpoasnbsie  IIpakTnyeckue
n/n NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcbl
Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYeCKOH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHUS OPraHUYECKUX coeAnHeHui A. M 8 bbmmorexa [OK
' P P s S https://m.eds00.ru/d69df650
bytneposa
Uroro no pazneny 8
Pa3nea 2. Yriesogopoabl
21 [IpenenbHble YriIeBOAOPOIbI — aJKaHbI, 5 bubnnorexa [JOK
' LIAKJIOAJIKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHpie yriaeBoI0pOabl: ajJKEHBI, 14 1 bubnnorexa [HOK
' aJIKaJUEHbI, AJIKUHbI https://m.edsoo.ru/d69df650
bu6nuoreka [JOK
2. A
3 POMATHYECKHE YTJICBOAOPOAEI (apeH!) 8 https://m.eds00.ru/d69df650
94 [IpupoaHbIe ICTOYHUKH YTIEBOIOPOIOB U 4 bu6mmoreka [{OK
' ux nepepaboTka https://m.eds00.ru/d69df650
bu6nuorexa [JOK
2.5 r 4 1
TOTEHIIPOMSBOLIHE YIIIECRONOPOIOB https://m.edsoo.ru/d69df650
Hroro mo pazneny 35
Pa3nen 3. Kuciopoacoaep:kamue opranHu4eckue coeJHHeHHU
3.1 Crnuptsl. deHoun 11 1 bubmmoreka [IOK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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https://m.edso0.ru/d69df650

KapOoHunbpHbIE COSTUHEHHS: alTbICTUIBI U

bu6nmorexa [JOK
3.2 keToHbl. KapOoHOBBIE KUCTOTHI. CIIOKHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. Kupbr
bu6mmoreka [JOK
33 YTAeBOzE o https://m.eds00.ru/d69df650
Hroro no pazgeny 41
Pa3nes 4. A3oTcoaepikanue opraHu4ecKue coeJHHeHHs
bu6nuoreka [JOK
4.1 AmuHEI. AMHHOKUCITIOTEL. benxu 12 https://m.edsoo.ru/d69df650
Hroro no pazmeny 12
Paznen S. BbicokoMoJIeKYJ/JISIPHbIE COeIUHEHUS
5.1 BricokOMONEKYISApHBIC COCAUHEHHUS 6 bubmorexa HOK
' YIp A https://m.edso00.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaunMeHoBaHHe pa3aeioB H TEM nudpoBLIe
Ne n/m P Kontpoabnbie  IlpakTuueckue (idpp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcehl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Ctpoenue atoma. [lepuoanueckuii 3aKoH
but6mmoreka [{IOK
1.1 u [lepuoanueckas cucTeMa XMMHYECKHUX 9
https://m.edsoo.ru/2dd57f24
snemenToB JI. . MenaeneeBa
12 Ctpoenue BeniectBa. MHOroo6pasue 11 1 bu6muoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1. X 1 1
3 HMITHECKHE peaKiitt 9 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 39
Paznen 2. Heopranuueckasi xumusi
bu6mmoreka [{OK
2.1 H 1 1
CMETaILIH 3 3 https://m.edsoo.ru/2dd57f24
bubnmnoreka LIOK
2.2 M 23 1 2
CTallIbt https://m.edsoo.ru/2dd57f24
Hroro no pazmeny 54
Pa3znea 3. Xumus u :Knu3Hb
31 Metoabl MO3HAHUS B XUMHH. XUMHS U 9 bubmmoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBO 4acoB
Ne Hara DJIEKTPOHHBIE M (pOoBbIE
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3y4eHusi  o0pa3oBaTe/IbHbIC PeCypPChI
padoThbI padoThbI
[IpenmeT u 3HaueHUE
OPraHUYEeCKON XUMHH,
1 [IPEJICTABIIEHUE O 1 bubmorexa LHOK
P https://m.eds00.ru/3686e6f5
MHOT000pa3nH OPraHuYeCKUX
COEIUHEHUN
DJIEKTPOHHOE CTPOEHUE aTOMa
nepoaa (OCHOBHOE U
2 1}311(;:«;6p él(-IHOC COCTOSTHUS) 1 bubmmorexa LIOK
YA ' https://m.edsoo.ru/Oce6fd4c
BanenTHbIC BO3MOXKHOCTH
aroMa yriepoja
XumMmudeckas CBS3b B
OPTraHUYECKUX COCTUHECHUSIX.
3 MexaHH3MBI 00pa30BaHUS 1 bubmorexa [JOK
N p https://m.edso0.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBA3EH
Teopus crpoeHus
4 OpPraHUYECKUX COCTUHEHUN A 1 bubnnorexa [IOK
P ' https://m.edsoo.ru/9e595ch8
M. bytneposa
Bunbl uzomepuu: CTpykTypHas,
5 IIPOCTPAHCTBEHHAS. 1 bub6nuoreka [IOK
DOnexTpoHHbIe () (HEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX



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

IIpencrasnenue o
KJIaccu(puKauu u

6 CHUCTeMAaTUYeCKas bubmorexa HOK
https://m.edsoo.ru/c212dd21
nomenkiatypa (IUPAC)
OpPTaHMYECKUX BEIICCTB

7 Knaccudukanus peaxmuii B bubmmorexa [JOK
OpraHNYeCKON XUMUHU https://m.edsoo.ru/ba5706aa

8 CucreMaTu3anus 1 00001IeHre bu6nuorexa [JOK
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJTKaHBI: TOMOJIOTHYCCKHI PSIJI,
obmas popmyna,

9 HOMEHKJIaTypa U U30MEepHs, bubnnorexa [JOK
DIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYIT

10 du3nueckue U XUMUYCCKHEC bu6nuoreka [JOK
CBOMCTBA aJIKAHOB https://m.edso00.ru/3137711c
HaxoxeHue ankaHoB B

11 npupoze. CriocoObl mosyyeHus bubmmorexa LIOK

https://m.edso00.ru/259b0a5b
Y TIPUMCHEHUE aJTKAaHOB
[{ukmoankaHbl: 00IIast
dbopmyna, HOMEHKJIATypa U

12 HU30MEpHUsl, 0COOEHHOCTH bubnuorexa [JOK
CTPOEHUS U XUMHUYECKHX https://m.edso0.ru/156730d2
CBOIICTB, CITIOCOOBI OTyUEHUS U
MIPUMEHEHUE

13 Pemenne pacuéTHbIX 3a7a4 Ha bubmmoreka [IOK
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OTIpeIeIICHUE MOJICKYIISIPHOM
(bopMyITbI OPraHUIECKOTO
BEILECTBA [0 MACCOBBLIM JI0JISIM
aTOMOB 3JIEMEHTOB, BXO/ISIIHNX
B ero coctas. CucreMaTu3aius
1 000011IeHNE 3HAHUI 110 TEME

https://m.edsoo.ru/bf84d8eb

AJIKEHBI: TOMOJIOTUYECKHUM PS/I,
obmas popmyna,
HOMEHKJIATypa, IEKTPOHHOE U

bubmmorekxa [{OK

14
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MosiekyJ. CTpyKTypHas U LHcC-
TpaHC-U30MEPUS ATKEHOB
dusnuecknue 1 XUMHYECKUE
15 cBoMcTBa ankeHoB. [IpaBuio bubmmorexa [JOK
P https://m.edso0.ru/21069ccd
MapKoBHHKOBA
16 CriocoOslI MoTy4eHus u bubmmorexa [JOK
IIPUMEHEHNE aJIKEHOB https://m.eds00.ru/665dc058
[TpakTuueckast pabora Ne 1 o
17 teme "[lonydyenue stusieHa u bubmorexa HOK
v . https://m.edsoo.ru/0941eed8
W3Y4YEHUE €r0 CBOMCTB
Pemenue pacy€THbIX 3a71a4 Ha
18 oTpeIeTICHUE MOJICKYIISIPHOM bubnuorexa [JOK
(dbopMyIbl OPraHU4EeCcKOro https://m.edsoo.ru/e9ea9921
BEILIECTBA
AnKanMeHbl: CONPsHKEHHBIE,
W30JUPOBAHHBIE,
bubmuoreka [JOK
19 KyMYJUPOBaHHBIE.

Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

https://m.edso0.ru/04298c0a



https://m.edsoo.ru/bf84d8eb
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20 XuMHYECKHEe CBONCTBA bubmuorexa [JOK
CONPSKEHHBIX JUEHOB https://m.edsoo.ru/e561253d

21 CriocoObl nostyueHust u bubnuoreka [IOK
MIPUMEHEHNE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHUN DAL,
oOmas popmyna,

29 HOMEHKJIaTypa, 3JIEKTPOHHOE U bu6mmorexa [IOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edso0.ru/68b6cc4c
MOJICKYIT, (PU3HYECKHE
CBONCTBA

23 XUMHUYECKUE CBONCTBA aJIKUHOB bubnrorexa LIOK

https://m.eds00.ru/23493a93

24 KauecTBeHHBIE peakIuK Ha bu6mmorexa [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoOsI oNTy4eHus u bubmmorexa [JOK
IIPUMEHEHNE AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amad: pacué€rsl Mo

26 YPaBHEHHIO XUMHYECKON bubnuorexa LIOK

https://m.edso0.ru/5db8e526
peaxkuu

97 Cucremaruzanys u 00001eHne
3HAHUM [0 Teme
ApEeHbI: TOMOJIOTUYECKUN PS/I,
oOmas popmyna,

28 HOMEHKJIATypa. DIEKTPOHHOE U bubnnorexa [JOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJI O€H30J1a U TOIyOJIa,
uXx (pusmyeckue cBONCTBA

29 XVMHYECKUE CBOWCTBA aPEHOB! bubmmorexa [IOK
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pC€aKun 3aMCIICHUS

https://m.edsoo.ru/a44alae4

XUMHYECKUE CBOWCTBA APEHOB:

30 €aKIMK MPUCOSTUHEHUS bubmorexa HOK
peartiii ip A ’ https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOTOB OeH3011a

31 OCOOCHHOCTH XUMHUYECKHUX bubmuorexa [JOK
CBOMCTB CTUPOJIA https://m.eds00.ru/d5018a54
Pemenue pacuérubix 3a1a4 Ha

32 ompeJieTICHUE MOJIEKYIISIPHOM bubnmnorexa [JOK
(bOopMyITbI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEIECTBA

33 CnocoOsI ToTy4YeHus 1 bubnmoreka [JOK
MIPUMEHEHNE apEHOB https://m.eds00.ru/6f717d09
['eHeTHYECKas CBS3b MEKIY

34 Pa3TMYHBIMM KJIacCaMu
YIJIEBOIOPOIOB
Pacuétsl o ypaBHEHUSIM
XUMHYECKUX PEaKIUH.

35
CucremaTu3aius 1 0000IIeHNE
3HAHUM 110 TeME

36 ITpuponusrii ras. [lomyTHele
HE(TSHBIC Ta3bl

37 KaMeHHBII yronb U NpogyKThI bu6nuoreka [IOK
ero nepepadboTKu https://m.edsoo.ru/69b3398b
Hedtb u ciocoOsr eé

38 nepepabotku. [Ipumenenue bubmorexa HOK

pep P https://m.edsoo0.ru/21f9de78

MIPOJYKTOB NepepaboTku HehTH

39 ['eneTnyeckas CBSI3b MEXAY

Ppa3IMdYHbIMUA KJIaCCaMU
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YTJIIEBOJIOPOIOB

40

I'amor CHOIIPON3BOAHLBIC
YTJIIEBOAOPOOAOB: 3JICKTPOHHOC
CTPOCHUC, pCAKIIUN 3aMCIICHUA
rajorcHa

bu6mmoreka [JOK
https://m.edso0.ru/82b4d759

41

JlelicTBue miea04Yel Ha
raJOreHIpOU3BOIHbIC.
BzanmopeiicTBre
JINTAJIOTCHAJIKAaHOB C MarHueM
Y IHHKOM

42

Cucremaruzanys 1 00001eHne
3HaHUU O pa3zeny
"YraeBogopoibr"

bu6mmoreka [IOK
https://m.edso0.ru/20e89f22

43

KonrponbHas pabora no reme
"Yrnesonopozs"

bubmuorexa [JOK
https://m.edso00.ru/95c¢9e298

44

[IpenenpHbIC OJJHOATOMHBIC
CIIMPTHI: TOMOJIOTUYECKUMI pAaA,
obmras popmyna, CTpoeHHE
MOJIEKYIl, U30MEPHUSL,
HOMEHKJIATypa,
knaccudukanus, puznyeckne
CBOIICTBa

bubmuoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XUMHUYECKHE CBOMCTBA
MpeAeSIbHBIX OJJHOATOMHBIX
CITUPTOB

bu6mmorexa [{OK
https://m.edsoo.ru/26ee34fe

46

CriocoObl nostyueHust u
IIPUMEHEHNE OJTHOATOMHBIX
CIIUPTOB

bu6nmoreka [JOK
https://m.eds00.ru/484100000000000
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[TpocTeie a¢upsr:
HOMEHKJIATypa U U30MEepus,

bu6mmorexa [JOK

47 0COOCHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XMMHYECKHX CBOMCTB
MHOroaToMHbI€ CIIUPTHI:

48 STWJIEHTJIMKOJIb U TJIMLEPUH, UX bu6mmorexa [IOK
¢buznyecKkue 1 XuMHUYECKHe https://m.edsoo.ru/ee4d84aa
CBONCTBA
CriocoObI osryueHust 1

49 IIPUMEHEHNE MHOTOATOMHBIX bubmmorexa LIOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
®DeHoM: CTPOCHHE MOJICKYIIHI,
50 (u3MYecKue CBOMCTBRA. bubmorexa HOK
https://m.edso0.ru/2ce726f8
Tokcn4HoCTh (heHoma
. bubmmorexa [JOK

>1 Xumirieckue CBOHCTBA (enora https://m.edso0.ru/037ca5f9

59 CrniocoOsl nosty4eHus u bubmmoreka [JOK
npUMeHeHue ¢peHomna https://m.edsoo.ru/c77ddf4c
[TpakTuueckas padota Ne 2.

53 Peuienue sxcnepuMeHTAIbHBIX bubnuorexa [JOK
3a1a4 1o teme "CaupTel U https://m.edsoo.ru/fd0ced09
benonsr"

54 CucremaTtu3anys 1 0000IICHUE bubmuoreka [JOK
3HAHMM 110 TEME https://m.edso00.ru/1810cb9b
AnbAETUABl U KETOHBI:

55 AJIEKTPOHHOE CTPOCHUE bubmmorexa [JOK

KapOOHUJIBHOMN TPYIIIIHI;
TOMOJIOTHYECKHUE PSIbI, 00mIast

https://m.edsoo.ru/b139beaa
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dbopmyna, uzomepus u
HOMEHKJIaTypa

Anbaeruapl U KETOHBI:

bubmmorekxa [JOK

56 M3UYCCKUEC CBOMCTBA; PEAKIUU
¢ peakt https://m.edsoo.ru/c887425c¢
MIPUCOCAMHCHHUS
Peakuuu oxkuciaeHus u
57 KadyeCTBEHHBIE PEAKIINU Bubmorexa HOK
peakdl https://m.edsoo.ru/a393baa9
aNbIETHI0B U KETOHOB
58 Crioco0sbI MoTy4eHus bubmmnorexa [JOK
abAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEIETEHBIE
59 KapOOHOBBIE KUCIIOTHI, bubnuorexa [JOK
0COOEHHOCTH CTPOSHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYT
H3oMmepus 1 HOMEHKIIaTypa
60 Ka 6OIfOBBIX KHCJIOT nyp Brbmiorexa IJOK
p o https://m.eds00.ru/700cc87b
buznyeckue cBOCTBa
XUMHUYECKHE CBOUCTBA
61 MpeaeabHBIX OJHOOCHOBHBIX bubmmorexa LIOK
pe A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCO0EHHOCTH CBOMCTB
62 MYypPaBbUHOM KUCIJIOTHI. bub6mmoreka [IOK
MHuoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOMCTB:
63 HETMPEeIebHBIX U bubanorexa [JOK

apoMaTUYEeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,

https://m.edso0.ru/83a08773
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FI/II[pOKCI/IKap6OHOBI>IX KHCJIIOT.
Hpel[CTaBI/ITeJII/I BBICIINX
Kap6OHOBBIX KHUCJIOT

ITonsiTHE O IPOU3BOIHBIX

bu6nuoreka [JOK

64
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI ostyueHust u
65 MPUMEHEHNE KapOOHOBBIX bubmorexa HOK
p P https://m.edso0.ru/7c065c9d
KHCJIOT
Crnoxwuble 3¢upsl:
TOMOJIOTUYECKHH psJl, oO1as bu6mmoreka [IOK
66
dbopmyna, u3oMepus 1 https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 duzndecKkue U XUMAYECKHUE bubmuorexa [JOK
cBoiicTBa 3¢hupoB https://m.edsoo.ru/ad6b94b2
Pewenune pacu€THpIX 3a1a4: 110
YPaBHEHUIO XUMHYECKON
68 peaxium, Ha onpeeieHue
MOJIEKYJISIPHOM (HhOPMYJIBI
OpPraHUYECKOT0 BEIIECTBA
[TpakTudeckast pabora Ne 3.
69 Pemenne sxciepuMeHTATBHBIX bubnmnoreka [JOK
3a1a4 o teme "KapOoHoBbie https://m.edsoo0.ru/486671fb
KUCIIOThI. CiioxHbIC dpupb!"
Kupsl: ctpoenue, pusndeckue
70 u XI/II)MI/I‘I:(I;)KI/IG CBOEI)CTBa bbmmorexa [OK
https://m.edso0.ru/a19c5b98
(ruaponus)
71 OcoOeHHOCTH CBOWCTB JKUPOB, bubnnorexa [JOK

COACpKANX OCTATKH

https://m.edso0.ru/b0331922
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HENPEeEIbHBIX KUPHBIX
KHUCIIOT. JKUphI B IpUpoje

Mpbu1a KaK coM BBICIIHX
KapOOHOBBIX KUCIIOT, UX

bu6nuoreka [JOK

712 Morolee aercteue. [lorsarue o
mee A https://m.edso0.ru/3c566565
CHUHTETUYECKHUX MOIOIIUX
cpeactax (CMC)
I'eneTnueckas cBsI3b
73 YIJI€BOJIOPOAOB U bubnnorexa [JOK
KHUCJIOPOACOACPKAIINX https://m.edso0.ru/56790c96
OPraHUYECKHUX BEIIECTB
74 Pacuértsl o ypaBHEeHUAM
XUMHUYECKUX PeaKiui
75 CucremaTu3anus u 0000IICHIE bubmuorexa [JOK
3HAHUHU II0 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapaKTeprucTUKa
76 YIJIEBOAOB U KilacCH(pUKanus bu6nuorexa [IOK
YIJIeBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJINCAXaAPHU/IbI)
Monocaxapubl: GU3HIECKHUE
77 CBOHCTBA If Haxox%) €HUE B buGnnorexa [IOK
a https://m.edsoo.ru/b4bdda2d
IpUpPOJIE
[IpuMeHeHne TIII0KO3bI, €€
78 SHAMCHIE B bu6mmoreka [IOK
https://m.edsoo.ru/5e61122d
KUZHEIEATESIIBHOCTH OpraHu3Ma
HcaxapHabl: caxaposa,
A P P bu6mmorexa [{OK
79 MaJIbTO3a U JIaKTO3a.

Haxoxnenue B npupojie u

https://m.edsoo.ru/eb0384e7
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https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7

MMPUMCHCHHUC AUCAXapUI0B

Honncaxapm[bl: CTPOCHUC
MaKpOMOJICKYII, (1)I/I3I/I‘ICCKI/IC n

bu6mmoreka [JOK

80
XMMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMCHCHUE
81 [TonsiTrie 06 NCKYCCTBEHHBIX bubnmnorexa [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a1a4 Ha
82 omnpeJiesIieHue A0JIU BbIX0oa bubmmnorexa [JOK
MPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3MOKHOTO
83 CucremaTu3zanus u 00001ICHIE bubmmoreka [{OK
3HaHUU 1O pa3eny https://m.edso00.ru/08d4364c
KontposbHas padora mo reme
84 "Kucnoponconepxariue Bubmiorexa LIOK
poACOACPzRatl " https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCTUHCHHUSI
AMUHBI: K1accudukarys,
CTpOCHUE MOJIEKYJI, 00IIas
85 (b(f) MyJja 1/130Mey1/1;[ bubmorexa HOK
pMya, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pru3nyeckue
CBOIICTBa
86 XuMH4ecKue CBOMCTBA bu6nuoreka [JOK
anudaTuyecKux aMHMHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTpOCHHE aHWIINHA,
87 OCOOCHHOCTH XUMHUYICCKUX bubmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOWCTB aHHMJIHA
88 CrniocoOsl mosty4eHus u bubnuorexa [JOK

MMPUMCHCHUC aJ'II/I(I)aTI/I‘-IeCKI/IX

https://m.edsoo.ru/eal38763
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dMHHOB

AMUHOKHUCIIOTBI: HOMEHKJIATypa
U u3omepusi, pu3nYecKue

bu6mmoreka [JOK

89 cBoiicTBa. OTACIbHEIC https://m.edso00.ru/d1773e80
MIPEJICTABUTENIN O-aMHHOKHCIIOT
XHUMHUYECKHE CBOICTBA
aMHUHOKHMCIIOT, X
90 OMOJIOTHYECKOE 3HAUCHHE bubmorexa HOK
https://m.edso0.ru/77df705a
amuHokucsior. CHHTE3 U
TUAPOIIN3 TIENITUIIOB
o1 benku kak npupoiHbIe bubmmorexa [JOK
MOJIUMEPBI; CTPYKTYPHI OEJIKOB https://m.eds00.ru/429¢9899
N bu6mmorekxa [JOK
92 XUMHHECKUE CBOHCTBA GeKOB https://m.eds00.ru/6237306d
A3zoTcoaepkaiiue
TeTePOIMKITHYECKUC
93 coenuHeHUs. HykienHoBbIE bubmmorexa LHOK
https://m.edso00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OunoJoruyYecKas poJib
ITpakTnueckas padota Ne 4.
Pemenne skcriepuMeHTaTbHBIX
94 SAMaY TT0 TeMe bu6mmoreka [IOK
" https://m.edsoo.ru/8e3c02d1
AzoTcoaepikaiiye
OpPraHUYECKHE COCTMHEHUS"
[TpakTuaeckast pabora Ne 5.
95 Pemenne sxcriepruMeHTAIBHBIX bubnnorexa [JOK

3aga4 no reMe "Pacro3HaBanue
OpTraHUYECKUX COCTMHCHUI"

https://m.edsoo.ru/bde3fdf6
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KonTponbhas pabota no teme

bubmmoreka [JOK
96 "A 1
Soreoepatitie " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCTUHEHUS
OCHOBHBIE IOHATHUS XUMHH
BBICOKOMOJICKYJISIPHBIX
97 COCTMHCHHUI M METOJIbI X 1 bubmorexa HOK
A A https://m.edsoo.ru/7aa63ebd
CHHTE3a —TIOJIMMEepHU3aIlis U
MOJIMKOHICHCAIU s

98 [Tmactmaccel. YTunusamnus u 1 bu6mmoreka [{OK
nepepadoTKa MIacTuKa https://m.edso0.ru/82242e0f
DJ1IacTOMEPBI: HATYpATbHBIN

99 CHHTETUYCCKUE KayUyKH 1 bubmorexa HOK

YEYKH: https://m.eds00.ru/246103ec
Pe3una
Bonokna: HaTypanbHbIE,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [IOK
cuHretndeckue. llonumepst https://m.eds00.ru/5963a601
CHEIMALHOTO Ha3HAYCHUS
[TpakTuyeckas padora Ne 6.

101 Pemenne sxcriepuMeHTAIBHBIX 1 bub6mmoreka [IOK
3amayd o treMe "Pacro3HaBanue https://m.edsoo.ru/3aebd77a
IJIACTMACC ¥ BOJIOKOH"

O06001IeHNEe U CHCTeMAaTU3aIus

102 M3YyYEHHOT0 MaTepualia 1o TeMe 1 bubanorexa [JOK
"BbICOKOMONEKYIISIpHBIE https://m.edsoo.ru/6a22b1e8
coequHeHus"

OBILEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabubie  IlpakTnueckue a p
n/n Bcero u3ydyeHusi  oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
1 AtoMm. CocTaB aTOMHBIX sJIEP. 1 bubnuorexa [JOK
Xumuueckui anement. M30tomnsl https://m.edso0.ru/59c112ee
5 CrpoeHue 371eKTPOHHBIX 000JI0YeK 1 bubmuoreka [{IOK
aTOMOB, KBAaHTOBBIC YKCla https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 bu6muoreka [IOK
3JIEMEHTOB (s-, p-, d-, f-a1eMeHTBI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 31€KTpOHOB 110 1 bu6muoteka [IOK
aTOMHBIM OpOUTAIISAM https://m.edsoo.ru/f5f750fe
DNIeKTPOHHBIE KOHPUTYpAIIUU aATOMOB
5 BHCMGII;TOB B OCH01;11)101\}4,I:4 1 bubmmorexa [JOK
. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUH
6 DNEKTPOHHBIC KOH(UTYpAIH HOHOB. 1 bubnmnorexa [JOK
DIIEKTPOOTPULIATEITBHOCTh https://m.edso00.ru/a0764b24
Ilepronnueckuii 3aKOH U
[Tepuonnueckas cucTeMa XUMHUYIECKUX
7 snemenToB /1. 1. Menneneena, CBsA3b C 1 bubmorexa LOK
N M ’ https://m.eds00.ru/16957c01
COBpPEMEHHOM Teopuel CTpOeHHs
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS! CBOMCTB
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 bu6nuoreka IIOK
VMU IIPOCTHIX U CII0KHBIX BELIECTB 110 https://m.eds00.ru/f8468927
rpyIaM U nepuoaam
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Cucrematusanus 1 0000IIeHNE 3HAHUT

but6mmoreka [JOK

nn

pacTBOpEHHOrO BelecTa", "MosIpHas
KOHIeHTpaus"

3 10 TEME https://m.edsoo.ru/8fad2942
Bunbl xumuueckoil cBsizu. MexaHu3Mbl

10 00pa3oBaHMs KOBAJICHTHOM CBS3U. bubnmnorexa [JOK
Bopopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MeKMOIEKYJIIpHBIE B3aUMOIECHCTBUS
BaneHTHOCTh U BaJ€HTHBIE

11 BO3MOKHOCTH aTOMOB. CBS3b bubnmnorexa LIOK
AJIEKTPOHHOW CTPYKTYPbI MOJIEKYJ C UX https://m.edso00.ru/3d2ca093
F€OMETPUYECKUM CTPOECHUEM

12 [IpeacraBineHUss O KOMIUIEKCHBIX bubmmorexa [[OK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BeniecTBa MOJIEKYISIPHOTO U

13 HEMOJIEKYJIAPHOTO CTPOEHHUs. THUIIbI bubnuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.eds00.ru/e167635b
BELIECTB
[lonsTHE O MUCHIEPCHBIX CUCTEMAX.

14 IIpencraBnenue 0 KOJIOMAHBIX bubmmorexa [JOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctunHble pacTBOPHI: HACKIIICHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTD. bubmmorexa LIOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapartsl

16 Crioco0ObI BEIpaKeHHST KOHIIEHTPAITIH bubnuorexa [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ UCIOJIb30BaHUEM

17 MOHATHM "MaccoBas J0JIs bubnuotexa [JOK

https://m.edsoo.ru/785e0ab4
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18 Knaccudukanus u HOMeHKIaTypa bu6muoreka [IOK
HEOPTaHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3anus 1 00001IeHHEe 3HAHUN bu6muoteka [IOK
10 TeME https://m.edsoo.ru/8d2c6a3a
KonrtponbHas pabora mo remam
"Crpoenue atoma. Ilepuoanuecknii

20 3akoH U [leproauyeckas cucrema bubmmorexa [[OK
XUMHYECKHX 3eMeHToB Jl. W. https://m.edso0.ru/70a60aa4
Menneneena", "CtpoeHue BeliecTna.
Mmuoroo6pa3ue BemecTB"
Knaccudukanus XuMUIecKux peakimii
B HEOPTaHUYECKOM U OpraHNYeCKOn

21 XUMUHU. 3aKOH COXPaHEHUSI MacChl bu6muoteka [JOK
BEILIECTB; 3aKOH COXPAHEHHUS U https://m.edso00.ru/6335cdd2
MIPEBPAICHHSI SHEPTUU TIPU
XUMHUYECKHUX PEaKIHsIX
TennoBbie 3¢ (HeKTh XUMUIECKUX

22 peakuuii. Tepmoxumuueckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHCHUS
Brraucnenus o ypaBHCHHUSIM

23 XUMUYECKHUX PEAKIIUN 1 buGnnorexa LIOK

https://m.eds00.ru/87b13954

TEPMOXHUMHYCCKUM YPaBHCHUSIM
CKOpOCTh XMMHUYECKOHN peakiinu, e&

24 3aBHCUMOCTH OT pa3iHyHbIX (DAaKTOPOB.
Karanus u katanuzatopbl

25 ['oMoreHHbIE U TETEPOreHHbIE PEAKIINU

26 [TpakTuueckas pabora Ne 1 o Teme bubnuoreka [IOK

"BaustHue pa3auMuHbIX (PAKTOPOB HA

https://m.edsoo.ru/1facaldl
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CKOPOCTh XUMHYECKOU peakiun"

OO6patumMble 1 HEOOpaTUMBbIE PEAKLINH.

but6mmoreka [{IOK

27
XUMHUYECKOE PABHOBECHUE https://m.eds00.ru/30952f9b
[TpakTuueckas pabora Ne 2 o Teme
28 "BnusiHue pa3aMuHbIX (PAKTOPOB HA Bubmmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MOJIO’KEHNE XUMUYECKOTO PABHOBECHS
DIIEKTPOIUTHYECKAS JUCCOIHALIUSL.
29 CI/IJILHI::IC U ciia0ble 3JIIIeKT (I;IJII/I:BI bubnnorexa [IOK
P ’ https://m.edsoo.ru/5f766bdf
CremneHn QUCCOLUAIIAT
HMonnoe npoussenenue soasl. Cpena
30 BOJHBIX ;)CTBO (J)IB Bonmo I[0 HI)III;I ’ buGnnorexa [JOK
g p POB. BONOPOL https://m.eds00.ru/3966ca89
nokasatenb (pH) pactBopa
I'maponus coneit. Peakiun,
31 v ())IfeKan He B aCTBz)I ax buGnnorexa LIOK
p B p p https://m.edsoo.ru/09d5a9bd
AIIEKTPOIIUTOB
[Tpaxtrueckas padota Ne 3 mo Teme
32 "XUMHUUECKHE PEAKIIUH B PACTBOpaX bubmmorexa TTOK
"p B P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCINTEIBHO-BOCCTAHOBUTEILHEIE
33 eaki. BaxaenIme oKUCIUTEIN U bubmmorexa TTOK
PCAKHIH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIHN
34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO- bu6nunoreka [JOK
HMOHHOTO0) Oananca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIH3 PACTBOPOB U PACIIABOB bubnmnorexa [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3amay pasianyHbIX TUIIOB bubmmorexa I1OK
Aatp https://m.edsoo.ru/5a859d16
37 Pemenue 3a1ay pa3aM4HBIX THIIOB bu6nmoreka [JOK
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https://m.edsoo.ru/5afa265d

38 CucremaTtu3anys U 0000ICHUE 3HAHUIA bubnuorexa [JOK
no teme "XuMuyeckue peakuun" https://m.edso0.ru/c161eb85
KonTponbhas pabota no teme bubnuoreka [IOK

39 n n

XUMHUYECKUE PeaKIuu https://m.edsoo.ru/a8a0a930
TTonmosxenne HEMETAJIIIOB B
[Tepuoanueckoit cucteMe XMMUYECKUX
40 snemenToB JI. 1. MenaeneeBa u bubmmorexa TTOK
o https://m.edso0.ru/8ca2dcad
OCOOCHHOCTH CTPOEHHUS UX aTOMOB.
dusznyeckue CBOMCTBA HEMETAIOB
ATIoTponus HEeMETaUIoB (Ha MpuMepe
41 KHCII0po/a, cepsl, pocdopa u bubmmorexa LOK
poaa, cepel, p https://m.edsoo.ru/ef92c91c
yriepojia)

42 Bonopon: momydenue, puandecKue u bubnmnorexa [JOK
XMMHYECKHE CBOMCTBA. [ 'napuabl https://m.edsoo.ru/0aa8f613
TamoreHsl: HAX0XKIECHUE B IIPUPOJE,

43 CHOCOOBI OTYYCHHUS q)mnqpecine " bubmmorexa LIOK

yi L https://m.eds00.ru/4e223795
XAMHUYECKHE CBOMCTBA
l'anorenoBonopoasl. Baxuenmue
44 KHACJIOPOCOIEPKAINE COETUHEHUS buGnnorexa LIOK
P P https://m.edso0.ru/6b3255e6
rajoreHoB
JlaGopaTopHbie U IPOMBITIUICHHBIS

45 CIOCOOBI TOTYyUYEHHS TaJOTEHOB. bu6nmoreka [IOK
[IprMeHeHue rajJoreHoB u ux https://m.edso0.ru/6971aca4
COCIMHEHHU
[IpakTuyeckas padora Ne 4. Pemenue

bubnunoreka [JOK
46 9KCIIEPUMEHTATBHBIX 33124 TI0 TEME

"T"anmoreusr"

https://m.edsoo.ru/8b26fecd
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Kucnopon: nabopatopHsie u
MIPOMBINIJICHHBIE CIIOCOOBI MTOTYYCHHS,

bu6nunoreka [IOK

47 W3NYECKHNE U XUMHUYECKHUE CBOMCTBA.
¢ https://m.edsoo.ru/c8abc36a
O3oH. [Ipumenenue kucnopoaa u
030Ha

bubmuoreka [JOK
48 OKcHIBI ¥ ITIEPOKCHUIIBI
a p a https://m.edsoo.ru/5¢8816a0
49 Pemenne 3a1a4 pa3IinyHbIX THIIOB Bubmorexa HOK
A&t p https://m.eds00.ru/2b6d8bAb
Cepa: HaXx0XXJCHUE B IPUPOJIC,
50 cn(l))co6m TTOJTYYCHUS qf)niqecxne " bubmmorexa [TOK
v o https://m.edsoo.ru/46afael6
XAMHUYECKHE CBOMCTBA
bubmuorexa [JOK
51 CepoBozopou, ¢
POBOZIOPOL, CyIIb DU b https://m.edsoo.ru/7c875999
Kuciaopoaconepxkamue coefnHeHUS
52 CepEhl (p)CO6eHHIZ)CTI/I CBOICTB CEpHOU bubmorexa HOK
pbl: p https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[TpakTrueckas padorta Ne 5. Pemenue

53 SKCIIEPUMEHTAIBHBIX 3a/1a4 I10 TEME bubmiorexa HOK

" P . f‘l https://m.edsoo.ru/0afb05e4
Cepa u e€ coeqMHEHUS
A30T: Hax0XJAEHUE B IPUPO/IE,

54 CIocoObI OMyUYeHUs!, PUINIECKUE U bubnuotexa [JOK
XHMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HI/ITpI/II[bI
Kucaopoaconepxkamue coefuHEHUS

55 a3ora %CO6GHI§OCTI/I CBOWCTB a30THOM bubnuorexa [IOK

' https://m.edsoo.ru/e2965afe
KHUCJIOTBI
. Bubonuoreka IIOK
56 [TprMeHeHrE a30Ta U €r0 COSTUHCHHH. ubmmorexa I

https://m.edsoo.ru/129f5059
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A3oTHBIE ynOOpeHus

®dochop: HAXOkKAEHUE B IPUPO/IE,
crocoObl NOTy4YeHUs], PU3UUECKUE U

but6mmoreka [JOK

57
XUMHUYecKue cBoiicTBa. Dochuapl u https://m.edsoo.ru/9a6b43ec
dochun
Oxcupsl docdopa,

58 (1)00(1)1(2 c(})) e(bncz ne kuciotel. Conu bubmmorexa [JOK

p If prratl ' https://m.edsoo.ru/c7a2d429
dhochopHON KHCITOTHI

59 [Tpumenenne pocdopa u ero Bbubmuoreka [IOK
coenuaenunil. ochopubie yaroOpeHus https://m.edsoo.ru/a218070a
[TpakTrueckast padota Ne 6. Pemenue

60 AKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe bubmmorexa LIOK
N P A https://m.edso0.ru/8175ac3f

A3zot u pochop u ux coenuHeHUS"
VYTiaepo: HaX0XKICHUE B IPUPO/IE,

61 IJIOTPONHbBIE MOAU(DUKALINY; bubnuoreka [IOK
(bu3HYeCKrEe U XUMHUYECKUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MPUMEHEHUE
Oxcup yriepoaa(Il), oxcy,

62 TIie iyel;(l\g) . (OJ'I)BHaH KfICJIOTa ueé bubmmorexa [JOK
YEIepoR > Yt https://m.edsoo.ru/dba58adf
COJIH

63 Pemenue 3a1a4y pa3nuIHbIX THIIOB bubmmorexa [IOK

AaTp https://m.eds00.ru/6029b609
Kpemuuii: HaxoxxaeHue B mpupoze,
64 0113000651 0T e}fm (1)1/131/156(1:@1 u Bubmmorexa LIOK
YA https://m.eds00.ru/143558ab
XUMHUYECKHE CBONCTBA

65 Oxkcun xpemuausi(I1V), kpeMHueBas bubnuorexa [JOK
KHCJIOTa, CUJTUKAThI https://m.edso0.ru/3170e7b1

66 [IpumeHeHne KpeMHUs U €To bubmuoreka [IOK
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https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1

COCHHHGHHﬁ. CTeKJIO, €Tro MMOJYyYCHHUC,
BUBI CTCKIIA

https://m.edsoo0.ru/393cdac0
https://m.edsoo.ru/5823cefb

67 Pemenne 3a1a4 pa3inyHbIX THIIOB bubnnorexa [IOK
Aatp https://m.edsoo.ru/b6241801
68 CucremaTu3anus 1 00001IeHHE 3HAHUN bubnmoreka [JOK
o treme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonTponbhas pabota no teme bubnuotexa [JOK
"HemeTtamnsr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaTOB KOHTPOJIbHOMN bubnuorexa [JOK
PpabOThI, KOPPEKIIHS OMTHOOK https://m.edso00.ru/2b7e9510
[TonoxeHue METAIIOB B
[Teproarueckoi cucTeMe XMMHYSCKUX
71 a11eMeHTOB. OCOOEHHOCTH CTPOEHHUS bubmmorexa TTOK
' p https://m.eds00.ru/9839c16¢
AJIEKTPOHHBIX 000JIOYEK aTOMOB
METAJLIOB
OO6mue puznyeckre CBOMCTBa
72 MmeTtaioB. [IppuMeHeHre METAJLIOB B buGnnorexa [JOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CmuiaBsl MetasuioB. Kopposust bubnmoreka [JOK
METaJIJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3amay pa3ianyHbIX TUIIOB Enbmaorexa ITOK
Aatp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMAYECKUN DA HAIPSHKECHUM
75 MeTaJIJI:I)OB Oo6mwme CHOI:)OJIGBI H(I:JI EeHUs buGnuorexa [JOK
- ot yi https://m.eds00.ru/94eb377a
METAJUIOB
OO0mag xapakTepucThKa MeTaIoB [A-
P P . bubnmoreka [JOK
76 rpynnsl [leproauaeckoit cucTeMbl

XMMHYECKUX 3JeMeHTOB. HaTpuii u

https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

KaJIuii: IMNOJIy4CHHC, (1)I/I3I/I‘IGCKI/IC n
XUMHUYCCKUC CBOﬁCTBa, MIPUMCHCHUC
MMPOCTBIX BEHICCTB U UX COE€IUHEHUI

OO6mas xapakrepucTika Metaios I1A-
rpyms! llepuoanyeckoi cucrteMsl
XUMUYECKHX IEMEHTOB. Maruuii u

bubnunorexa LIOK

77
KaJIBLIWI: TTOJTy4eHue, pundeckue u https://m.edso0.ru/7c3e49c0
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETMHEHUI
78 JKEcTKkoCcTh BOJIBI M CIOCOOBI €8 but6mmoreka [{IOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
79 ANOMHMHUI: OTydeHue, Gpu3ndeckue u bubmuoreka [{JOK
XHMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edso00.ru/0e79b266
AmMpoTepHbIe CBOICTBa OKCHIA U
TUIPOKCHU/IA ATFOMUHUS, bubnuoreka IIOK
80
TUAPOKCOKOMILUIEKCHI aJIFOMUHMS, UX https://m.edso00.ru/5d12d318
IIPUMEHEHNE
81 Pemenue 3a1ay pa3nuyHbIX TUIIOB
[Tpaktuueckas padora Ne 7. Pemenue
82 AKCIEPUMEHTAIbHBIX 33124 110 TEME bubmmorexa [JOK
" P " https.//m.edso0.ru/27a4af43
MerTaiibl TJIaBHBIX TOATPYIIT
OO01m1ast XxapaKTEpUCTHKA METAJIJIOB
83 no0ouHbIX noarpynn (b-rpymm) bubnuoreka [IOK
[Tepuoanyueckoil CuCTEMbl XUMHUYECKHUX https://m.edso00.ru/610d7431
3JIEMEHTOB
®du3nuecKre 1 XUMHYECKHE CBOMCTBA
N bubnuotexa [JOK
84 XpoMa U €ro COeIMHeHUM, X

IIPUMEHEHUE

https://m.edso0.ru/9911bef3



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3

Baxwueriniie coeTMHEHUsT MapraHiia.

85 [Tepmanranatr xanus, €ro bubnmorexa LIOK
P N https://m.eds00.ru/039d69c8
OKHUCJIUTEILHBIE CBOMCTBA
dusnueckue 1 XUMUYECKHUE CBOMCTBA
86 J)Keesa U ero coequaennii. [lonyuenue Bubmaorexa ITOK
A ) i https://m.edsoo.ru/1b7f8741
U TIPUMEHEHUE CIUIABOB JKele3a
dusnueckue 1 XUMUYECKHUE CBOMCTBA
87 MEIN U €€ COeIUHEHNM, UX Bubmorexa HOK
a a ’ https://m.edso00.ru/2bc0f954
MIPUMCHCHUE
dusnueckre U XUMUYECKHAE CBOMCTBA
88 IIMHKA M €r0 COeJUHEHMI, NX bubmuorexa [JOK
pUMeHeHue. [ HIPpOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[TpakTtuueckas padora Ne 8. Pemenue
but6mmoreka [JOK
89 IKCIIEPUMEHTATBHBIX 33/1a4 TI0 TEME
" " https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX TOATPYIIIT
90 Perenue 3a1a4u pa3iInyHbIX TUIIOB Bubmorexa HOK
A8t p https://m.edsoo.ru/a8b83d83
O00011eHrEe U CUCTEMATU3 AL
91 W3YUYEHHOI0 MaTepuaa o TeMe bubnmorexa LOK
" i " P https://m.edso0.ru/e91fe975
Metanibl
92 KoHTponbHas pabora 1mo Teme bu6muoreka [{IOK
"Meramnib!" https://m.edso0.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJILHOMN bu6nuoreka IIOK
93
paboThI, KOPPEKITUS OITUOOK https://m.edsoo.ru/9ebff2fd
Ponb xuMuu B o0ecrieueHnu
. bubnuoreka [JOK
94 YCTOWYHBOTO Pa3BUTHS YEIIOBEUCCTBA.

ITonsarue o HAayYHBIX MCTOAAX

https://m.edsoo.ru/080fe1f0



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

HCCIICOOBaHUA BCIICCTB

HaquLIe MMPUHIMUIIBI OpraHu3alunu

95 XHMHYECKOTO MPOU3BOJICTBA. 1 bu6muoteka [IOK
[IpombInuIeHHBIE CTIOCOOBI MOTYYEHUS https://m.edso0.ru/2e45a44f
Ba)XKHEUIIINX BEIIECTB
XUMHUECKOE 3arps3HEHUE

96 OKPYIKAIOIICH CPeJIbl U €ro 1 bubmmorexa [JOK

Py Her epet https://m.edsoo.ru/9f11bf51
TTOCJICACTBHS

97 X¥MHS U 3J0pOBBE UEIOBEKA. 1 Bbubmuoreka [IOK
JlekapcTBEHHBIE CpEICTBA https://m.edso00.ru/a6552721

08 Xumus muny. Pojik XuMum B 1 bubnunoreka LIOK
o0ecrieueHny MUNIEBO 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u mapdromepHbie 1 bubnuotexa [JOK
cpencta. beiToBas xumMust https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENILCTBE. BaxkHelime

100 CTPOUTEILHBIC U KOHC WOHHBIC 1 bubmorexa TJOK

P TPy https://m.edso0.ru/61e69003
MaTrepuabl
XUMHSA B CETILCKOM XO3SMCTBE.
101 Opraanyeckyie ¥ MUHEpaJbHbIC 1 bubmorexa [JOK
P P https://m.edsoo.ru/fd39587d
ynoopeHust

102 CucremaTtu3anys U 0000ICHUE 3HAHUIA 1 bubmuorexa [JOK

o TeMeE https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




IHNPOBEPAEMBIE HA EI'D 11O XUMHUHU TPEBOBAHMUS K
PE3YJBTATAM OCBOEHHWSI OCHOBHOM OFPA3OBATEJILHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepPsIeMOro
TpeOoBaHUS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJabTaTaM OCBOEHMUSI
OCHOBHO# 00pa3oBaTeIbHOM MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHust

1

11

1.2

1.3

Brnaaenue cucremoil XMMUYECKUX 3HAHUM, KOTOPask BKJIIOYAECT:

OCHOBOIIOJIAraloNIMe MOHATHS (XUMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
3JIEKTPOHHAsE 000JI0UKa aToma, S-, p-, 0-3IeKTpOHHBIE OpPOUTATIH aTOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHE aToMa, MWOH, MOJIeKyJa,
BAJIEHTHOCTb,  3JIEKTPOOTPHULIATENILHOCTD, CTEINEHb OKHCIICHHUS,
XUMHYECKast CBsI3b (O- W T-CBSA3b, KpPAaTHBIE CBSI3U), THOpUAM3AIMS
aTOMHBIX OpOuTasiell, KpHUCTAIMUECKas peméTka, MoJjb, MOJSpHas
Macca, MOJSIpHBIH 00BEM, MOJSpHAs KOHLIEHTpALMs, pPacTBOPEI
(MCTUHHBIE, JUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOIHBIN
ckeneT, (yHKIMOHANbHAs TpyINa, paiukall, HU30Mephl, CTPYKTypHas
dopmyma,  um3omepus  (CTpYKTypHas, TeoMeTpuueckas  (Uuc-,
TPAHCU30MEpHsI), TOMOJIOTHUECKUI psJl, TOMOJOIH, YIJIEBOJOPOIbI,
KHCJIOPOJ- U a30TCOJEpXKalle COCAMHEHUs,, OMOJIOTMYECKH aKTHBHbIE
BellecTBa (yriaeBo/ibl, )KUPbI, OEIKN), MOHOMEp, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COETUHEHUS], KDEKUHT, PUPOPMUHT, THUIIbI
XMMHUYECKHX PpEaKUMi (OKUCINTENbHO-BOCCTAHOBUTENIBHBIE, 3K30- U
9H/I0TEPMHUUYECKUE, PEAKIIMM MOHHOIO OOMEHA, TOMO- M I'€T€pPOreHHBIE,
oOpaTuMble ¥ HEOOpPAaTUMBIE), PACTBOP, IJICKTPOIUTHI, HEIJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAs] AUCCOLMALIMSI, CTETIEHb JUCCOLMALUU, OKUCIINUTENb,
BOCCTAHOBUTEIb,  3JEKTPOJIU3, CKOPOCTb XMUMMYECKOW  peakuud,

XUMHNYCCKOC paBHOBeCI/IC)

TEOPUM M 3aKOHBI (TEOpHUsS XUMHUYECKOTO CTPOEHHUS OpPraHUYEeCKHX
BemecTB A.M. BytiepoBa, Teopus 31€KTPOIUTUYECKON IMCCOLMALIUY,
[lepnoguueckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XHMHH, MHUPOBO33PEHUYECKHE
3HAHHUS, JIEXKAIIUE B OCHOBE IOHMMAaHUS NMPUYMHHOCTH U CUCTEMHOCTH
XMMHUYECKHX SBJICHHH, COBPEMEHHBIE MPEJICTABICHUSI O CTPOCHUU

BEIIECTBA Ha aTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

MMpEaACTaBICHUA 0 MEXaHU3Max XHUMHUYCCKUX peaKuHﬁ,

TCPMOANHAMHNYCCKUX n KHHCTHYCCKUX 3aKOHOMCPHOCTIX Hux



1.4

IMPOTCKaHUA, 0 XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

(dakToOIOTUYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBE, IOIYYCHHH U
0e30MacHOM  HUCIOJIb30BAaHWW  BAXKHEUIIMX  HEOPraHUYEeCKHX |
OpTaHMYECKUX BEHIECTB B OBITY U MPAKTHUYECKOH JeATEIbHOCTH

YCJI0BCKa

1.5

2.1

2.2

3.1

o0Iye Hay4HbIe TMPHUHIUIBI XUMHUYECKOTO MPOU3BOJICTBA (HA TpUMEpe
IPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHONIa, IepepadOTKU
HedTH)

CchopMupoBaHHOCTh YMEHUH BBISBIIATD:

XapakTepHble TPU3HAKM U  B3aMMOCBSA3b H3YYEHHBIX IIOHATHUH,
IPUMEHATH COOTBETCTBYIOLIUE IIOHATHSA INPU ONHCAHMM CTPOCHHUSA H
CBOMCTB HEOPraHUYECKNX U OPTaHUYECKUX BELIECTB U UX MPEBpAIICHNN
B3aMMOCBSI3b XUMHMUYECKUX 3HAHUM C TOHATHSAMM U TNPEACTaBICHUSAMHU
JOPYTUX MPEAMETOB JUIsl 00Jiee OCO3HAHHOTO MOHMMAHUSA M OOBSCHEHUS
CYLIHOCTH MaT€pHAJIbHOIO €IMHCTBA MUPA

CdopMHpOBaHHOCTH YMEHHUSI UCIIOJIb30BATh:

HAaUMEHOBAHUSA XUMHUYECKHX COEJUHEHHH MEXIYHapOJHOTO COI3a
TEOPETUYECKOW M TPUKIATHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEUIECTB, OTHOCSIIMXCSA K M3YyYEHHBIM KjacCaM OpPraHMYeCKHX W

HEOPTraHUYCCKUX COGI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUUYECKYI0 CHMBOJIMKY JJSi COCTaBIIEHUS (DOpMYyNT HEOPraHMUYECKUX
BEUIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX

Y CKEJIETHBIX) (hOPMYJI OPraHUIECKUX BEIICCTB
ChopMHUpPOBAaHHOCTh YMEHUS KIACCU(DUITMPOBATD:

HEOPTaHWYECKHE BEIECTBA, CAMOCTOSTECIILHO BHIOMpATh OCHOBAaHUS H
KPUTEPUH TS KJIACCU(PUKAIINN U3YIaeMbIX XHMHUECKAX 00HEKTOB
OpTaHWYECKHWE BEIIeCTBA, CAMOCTOSATEIHLHO BHIOMpPaTh OCHOBAaHUS U
KPUTEPUU IS KITACCU(PUKAIIUU U3ydaeMbIX XUMHUYECKUX 00ObEKTOB
M0 pa3IMYHBIM MPHU3HAKaM (YHCITy W COCTaBY peardupyroliuX BEMIeCTB,
TeIoBOMy d3(QeKxTy peakuuud, HU3MEHEHHIO CTEIeHEeH OKUCIICHHS

3JICMCHTOB, O6paTI/IMOCTI/I pcaKuuu, y4aCTUro KaTanmaTopa)

CdopMUpoOBaHHOCT YMEHHUSI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30Y)XIEHHOM COCTOSHMHM) ¥ HOHOB
XUMHUYECKUX 3JIeMeHTOB 1 — 4 nepuonoB Ilepuoanueckoii cuctemst .M.
MenieneeBa U UX BaJE€HTHBIE BO3MOXKHOCTH, UCTIONB3Ys MOHATUA S-, p-,

d'SJ'IeKTPOHHLIe Op6I/ITaJ'II/I, OHCEPIrCTUYCCKUC YPOBHU



ChopMUpOBaHHOCTE yYMEHHUS OOBSICHATH 3aKOHOMEPHOCTH H3MCHCHHS
CBOMCTB XMMHMYECKUX DJIEMEHTOB M 00pa3zyeMblX UMHU COEIWHEHUH IO

IIEpHOJIaM U IpyIIaM

C(I)OpMI/IpOBaHHOCTB YMCHHA COCTABJISITb YPABHCHUA XUMHUYCCKUX

pEeaKIMil U pacKpbIBATh UX CYIIHOCTB:

7.1

7.2

7.3

8.1

8.2

10

10.1

10.2
10.3
10.4
10.5

OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/If/'I IMOCpEACTBOM COCTABJICHUSA

3JIEKTPOHHOIO OajlaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IUYHbIX THUIIOB; TOJHBIE U COKpAIIEHHbIE
yYpaBHEHHUS peakUuii HOHHOTO OOMEHa, yUUThIBasl YCIOBHSI, IPU KOTOPBIX
9TH peakLuy UAYT 10 KOHIIA

peakuui THIPONN3a, PEeakUui KOMIUIeKcooOpa3zoBaHus (Ha mpumepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS)
CdopmMupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

HAa KOHKPETHBIX MpPHMEpax XapakTep 3aBHCUMOCTH PEaKIIMOHHOM
CIIOCOOHOCTH OpPraHMYECKUX COCOUHEHUH OT KPaTHOCTH U THUIMA
KOBAJICHTHOMH CBSI3U (G- U T-CBSI3M), B3aMMHOIO BJIMSIHUSL aTOMOB U IPYIII
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT OCOOCHHOCTEH peann3auyl pa3TuIHbIX

MEXAHHU3MOB ITPOTEKAHUS PEAKIIUI

XAapaKTCPHBIC XHMUUYCCKHUC CBOMCTBaA BCIICCTB COOTBCTCTBYHOIIIUMU

DKCIIEPUMEHTAMHU U 3aIUCSAMU YPABHEHUN XUMUYECKUX PEAKIUN

ChopMupoBaHHOCTh yMEHHUSI XapaKTepu30BaTh COCTaB W BaKHEHIIHe
CBOMCTBA BEILECTB, INPUHANICKAIUX K OMNPEHCIEHHBIM KjlaccaM M
rpymnnam CoeIuHEHUH (IIPOCThIe BEIIECTBA, OKCUIbI, THIPOKCUIBI, COJIH;
YTIIEBOAOPO/IBI, IPOCTHIE A(UPHI, CIUPTHI, (HEHOIIBI, ANBAETUABI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIOXKHBIE S(HUPBI, >KUPBI, YIJIEBOJIBI, AMHHBI,

AMUHOKHCIIOTHI, OEJIKN)

C(I)OpMI/IpOBaHHOCTB YMCHHA MHNPOBOJUTH pacqéTm o XHMHUYCCKUM
(I)OpMYJ'IaM U YpaBHCHHAM XHMHUUYCCKHUX pCaKHI/Iﬁ C HCIIOJIb30BAHUCM

(bU3HYECKUX BEIIMYMH:

Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOIYKTA PEAKIMH, €CIIH OJTHO
U3 UCXOJTHBIX BEIIECTB JJAaHO B BHJIE PACTBOPA C ONPEICIEHHON MAaCCOBOM

JI0JIeH pacCTBOPEHHOIO BEIIECTBA WIIM JJAHO B U30BITKE (MMEET IPUMECH)
MaccoBOM WM 00BEMHOM 10U, BBIXO/1a MPOAYKTA PEAKIIHH

TEIUIOBOTO 3 eKTa peakuii

00BEMHBIX OTHOIIICHUH Ta30B

10 HAXO0XKJICHUIO XUMHUYECKOM (pOpMy.]'IBI BCIICCTBA



11

12

13

14

15

Buanenue cucremMol 3HaHMM O METOAAX HAYYHOI'O IIO3HAHUA SIBICHUHI
HPUPOABI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSTh
9TH 3HAHUS NPU SKCIEPUMEHTAIBHOM MCCIEIOBAaHUU BELIECTB MU IS
OOBSICHEHUS] XUMUYECKUX SIBJICHHUH, HMEIOUIMX MECTO B MPHUPOJE,

Hp&KTH‘-ICCKOfI ACATCIIbHOCTH YCJIOBCKA U B HOBCGHHCBHOﬁ KHU3HHU

CdopMupoBaHHOCT, YMEHHUS TPUMEHSATh (MCIONB30BAaTh) 3HAHHUS O
COCTaB€ W CBOMCTBax BELIECTB ISl SKCIEPUMEHTAIbHON NPOBEPKHU
TUMOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEM MpPOTEKaHHUS XUMHYECKUX
peakuuii W TNPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYILECTBICHMUS,
CUCTEMHBIE XMUMHUYCCKUE 3HAHUS I OOBSICHEHUS U TPOTHO3UPOBAHHUS
SBJICHUHN, WMEIOUINX ECTECTBEHHOHAYYHYIO MPUPONY; ISl MPHUHITHS

I'PaMOTHBIX peH_IeHI/Iﬁ HpO6J'IeM B CUTYyalluAaX, CBA3AHHBIX C XHUMHEH

ChopMupoBaHHOCTh YMEHHUS IUIAHUPOBATH M IMPOBOIUTH XUMHUYECKUIL
9KCIIEPUMEHT (NOJTY4YEeHHE M H3y4YeHHE CBOMCTB HEOPraHHMYECKHX U
OpPraHWUYECKHUX BEIIECTB, KAUYECTBCHHBIE pPEAKIWU YTJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOACOACPIKALIMX OPraHMYECKUX BEIIECTB,
pelieHue OKCHEPUMEHTANbHBIX  33aJad [0  PaclO3HABAHUIO
HEOPraHWYECKNX M OPTaHWYECKHX BEIIECTB) C COOJIOACHHEM IPaBHII
O0e3omacHOro  OOpamieHuss C  BemecTBaMH U J1a0OpaTOPHBIM
obopynoBanueM; (HOpMyIUPOBATh IETH UCCIIEAOBAHUS; NIPEICTABIATE B
pasnMYHOM (opMe pe3y’abTaThl HKCIEPUMEHTA, AaHAIW3UPOBATH U

OLCHUBATDL UX NOCTOBCPHOCTD

ChopMupoBaHHOCTb YMEHHUS OCYIIECTBIIATDH IlieJICHANpPaBIECHHbINA MTOMCK
XUMHUYECKOH HMH(pOpMAlMM B pa3IMYHbIX HCTOYHUKAX (Hay4yHas U
yueOHO-Hay4yHasi JMTepaTypa, CpelcTBa MaccoBOM HMHQOpMaIuH, ceTh
WHTepHer u apyrue), KpUTHYECKM AaHAJIU3UPOBATh XUMHUYECKYIO
UHpOpMaLMIO, TiepepadaTbiBaTh €€ W UCIOJIb30BaTh B COOTBETCTBUU C

MOCTAaBJICHHOM Yy4eOHOM 3a1aueit

ChopMupoBaHHOCTb YMEHMS IPOrHO3UPOBaTh, AHAIU3UPOBATh MU
OLIeHUBaTh HHGPOPMALMIO C TMO3ULUI 3KOJIOTMYECKOil Oe30macHOCTH
HOCJIEACTBUN OBITOBOM M NPOM3BOJICTBEHHOH JAESITEIBHOCTH YEIOBEKa,
CBSI3aHHOM ¢ TepepaboOTKOM BemecTB; CHOPMUPOBAHHOCTh YMEHHIt
OCO3HaBaTh  ONACHOCTb  BO3ICHCTBHSI HA  JKUBBIE  OpraHU3MBI
ONpEEAEHHBIX BEIIECTB, ITOHMMAs CMBICI IIOKa3aTels NpeneabHON
JOMYCTUMON KOHLIGHTpalluM, M TOSCHATh Ha NpHUMEpax CHoCOObI
YMEHBIIEHUS M MPEAOTBPALCHUS WX BPEAHOIO BO3JICHUCTBHUS Ha

OpTraHHu3M 4YC€JIOBCKa



HEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBIX HA EI'D

1O XUMHNN
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 TeopeTrnueckre OCHOBBI XUMHUH
Crpoenue BemectBa. CoBpeMEHHass MOJENb CTpoeHus aTtoma. PacmpeneneHue
AJIEKTPOHOB MO DHEPreTHYECKUM YpoBHsAM. Kiaccupukamuss XUMHUYECKUX
11 asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPTETUYECCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXKIEHHOE COCTOSHHUS aTOMOB. OIEKTPOHHAs
KoH(uUrypauus aroma. BajeHTHbIE 3JIEKTPOHbI
[lepuonnueckas cucrtema xumudeckux diaemeHtoB JI.M. Menneneesa.
®usnyeckuit cmbicn Ilepuogmyeckoro 3akona .M. MenneneeBa. Ilpuunnbl u
1.2 3aKOHOMEPHOCTH HW3MEHEHHUSI CBONCTB JJEMEHTOB M HMX COCAMHEHHH MO
nepuojiaM W TpynmaM. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB MPOCTHIX
BEILIECTB, BOJOPOJAHBIX COEIMHEHUM, BBICIIUX OKCHJIOB U THAPOKCH]IOB
1.3 BanieHTHOCTB. DneKTpooTpuLATENbHOCTh. CTENEHb OKUCICHUS
Bunbl xuMudeckoii CBsi3U (KOBaJICHTHAs, HOHHAS, METAJUIMYECKasi, BOJIOPOIHAS)
14 1 MEXaHU3MBI €€ 00pa3oBaHusa. MeXMOJIEKYIsIpHbIE B3auMoAeicTBuUs. BemecTBa
' MOJICKYJIIPHOTO M HEMOJICKYJISIPHOTO CTpOEHUs. THIBl KPUCTALTUYECKUX
peméToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMUECKON perETKI
15 XuMudeckas peakius. Knaccudukamnus XUMHUYECKUX peaKkuuii B
' HEOPTraHWYECKON U OPraHUYEeCKON XMMHUH. 3aKOH COXPAaHEHUSI MacChl BEILIECTB
1.6 CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB
1.7 TennoBsie 3 HEeKThl XUMUYECKUX peakiuii. TepMoXuMuiecKre ypaBHEHUS
18 OOpatumbie peaknuu. XuUMHUYeckoe paBHOBecwe. DakTOpbI, BIHSIONIME Ha
' cocTtosiHre XxuMuueckoro pasHosecus. [Ipunuun Jle [larense
Dnektponutnueckas aucconuarnus. CuibHble W chnadble 3nmekTponauTsl. Cpena
1.9 BOJIHBIX pAacTBOPOB BEIIECTB: KHCas, HEUTpaibHasd, uernouHas. CTeneHb
quccouuanuu. Peakium noHHoro oomMena
110 Iunpomus cosneit. Monnoe npousBenenune Boabl. Bomopoausiii mokaszarens (pH)
' pacTBopa
CrniocoObl BeIpa)keHUsI KOHIIEHTPALlMK PACTBOPOB: MAacCcoOBasi A0Jsl pACTBOPEHHOTO
1.11 BEILIECTBA, MOJISIpHAs KOHIEHTpaunus. HacellleHHble ¥ HEHaChIEHHbIE
pacTBOpPBI, pacCTBOPUMOCTh. Kpucramioruaparsl
112 OKHUCIUTENHbHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeneHne BemecTs B cpenax ¢

pa3HbiM 3HaueHueM pH. MeTobl 2IeKTpOHHOTO OanaHca



1.13

2.1

2.2

2.3

2.4

DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMUU

Knaccudukanus HeopraHnueckux coequHennii. HomeHknatypa HeopraHu4ecKux
BEIIECTB

XUMHUYECKUE CBOMCTBA BAXHEHUIIMX METAUIOB (HATpWi, Kajaui, KajlbLUW,
MarHui, aJllOMUHUHN, IIUHK, XpOM, JKeJe30, MeIb) M UX coeauHeHuit. OOmue
CIOCOOBI TIOJTYyYEHUS] METAJUIOB

XWMHUYECKHE CBOWCTBA BAXXHEUIIUX HEMETAUIOB (TaJOre€HOB, CEphI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) H  UX  COSAWHEHUU  (OKCHIIOB,
KHCJIOPOJICOACPKAIIUX KUCIOT, BOJAOPOIHBIX COSTUHEHUI )

['eneTnueckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAIJICKAIIUX K PA3TUUHBIM

Kj1acCcaM

2.5

#iHHPar#t## nenTudukaus HeopraHndeckux coenuHennii. KauectBeHHbIe

pC€aKun Ha HCOPraHNM4ICCKUEC BCIICCTBA U HOHBI

3.1

OCHOBBI OPraHUYECKON XUMUHU

OcCHOBHBIE MOJIOXKEHHSI TEOPUM XUMHUYECKOTO CTPOEHHMS OpraHM4eCKHX
coequuennii A.M. BytiepoBa. YTiepoaHbIii CKENET OpPraHUYeCKOW MOJICKYIIBI.
KpaTtHOocTh XMMHUYECKOH CBS3H. s- M P-CBSA3U. SP3-, SP2-, SP-THOpHIM3AIINH
opbuTaneil aToMOB YIjiepoJa. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOTO

CTPOCHUS MOJICKYII. I'omonoru. I'omosornueckuii pAaa. I/ISOMepI/IH 1 U30MCEPbIL

3.2

3.3

3.4

3.5

[Tonstne o  ¢yHKUMOHANBHOM  rpymme.  OpHeHTalMoHHBIE AP (EKTHI

3aMecTUTeNne

Hpe,Z[CTaBJ'ICHI/Ie (6] KJIaCCHq)HKaHHH OpraHn4YCCKHUX BCIICCTB. HOMGHKJ'IaTypa
OPraHu4CCKux COC,Z[I/IHCHI/Iﬁ (CI/ICTeMaTI/ILICCKaﬂ) W TPHBUAJIBHBIC HA3BAHHA

BOKHEHIINX MPEACTABUTENICH KJIACCOB OPraHUYECKUX BEIIECTB

CB00O O,[[HOpaI[I/IKaJIBHHﬁ M HOHHBIH MEXaHU3MBI pcaKknuu. Ilonsatue o

Hykieoguie u anekrpoduie. [lpasuno MapkoBuukoBa. [Ipasuio 3aiiieBa

Ankanbpl. XMMHUYECKHE CBOMCTBA aJKaHOB: raJIOT€HUPOBAaHUE, JETUIPUPOBAHUE,
TEPMUYECKOE Pa3JI0KEHHE, KPEKHHI, Hu3oMepu3anus, ropenue. Ilomyuenue
ankaHoB. lluxnoankanel. Cneun¢puka CBONCTB IIMKJIOAJIKAHOB C  MAaJbIM

pasMEpoOM IHKJIA. Peakmun IMPUCOCIAUHCHUS U PaIUKAJIbHOI'O 3aMCIICHUA

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: pEaKLUU MPUCOECIUHEHUS (TaJIOT€HUPOBAHUE,
THJIPUPOBAHUE, TUAPOTAJIOTCHUPOBAHUE, TUApATAIUs), TOPEHUS, OKHCICHUS U
nonuMmepuzanuu. [IpomblnieHHble W Ja00paTOpHBIE CIOCOOBI  MOJYyYEHUS

AJIKCHOB

3.7

Ankanuensl. XMMHMUYECKHE CBOICTBA alKaJUEHOB: pEaKUUU IPUCOEAUHEHUS

(ruapupoBaHue, TaJOT€HUPOBAHUE), TOpeHMs] W nojaumepusanuu. Ilomyuenue



3.8

AJIKaIUCHOB

AnkvHbpl. XMMUYECKHE CBOMCTBA: PEAKIMM NPUCOEAUHEHUS (TajloreHUpOBaHUE,
TMJpUpOBaHUe, THApaTalysi, TMIPOTraJoreHupoBaHue) Kak CIoco0 MOJydeHHs
MOJIMMEPOB U APYIHX IIOJIE3HBIX MPOAYKTOB. Peaxkuuu 3amemneHus. I'opeHue
aleTUIEHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU JUISl CBAPKH U PE3KHU

MCTAJJIOB. HpI/IMCHCHI/IC allCTHUJICHA

3.9

3.10

3.11

3.12

Apenbl. XUMHYECKHE CBOWCTBAa O€H30JIa: peEaKIUu  JJIEKTPOOUIBHOTO
3aMeIlIEHus, NpUCOeNNHEHUs (TUApUpOBaHME, TraJloreHHpoBaHMe). Peakuus
ropeHusi. OcoOEHHOCTH XMMHUYECKUX CBOMCTB Toiyoia. llomydenue OeH3zona.
OCOoOCHHOCTH XUMHUYECKMX CBOMCTB crTupoiyia. Ilommmepusamnusi cTupoda.

Crioco0slI MOJTy49eHUS ¥ IPUMEHEHUE apOMATHYECKUX YTIIEBOAOPOIOB

Cnuptel.  IlpenenbHble  OJHOATOMHBIE CIOHPTHl. XHUMHUYECKHE CBOMCTBA:
B3aMIMOJICHICTBHE C  HAaTpHeM KaK CIOCOO0  YCTAHOBJICHHSI  HAJMYUS
THJIPOKCOTPYMIBI, €  TAJIOTCHOBOAOPOJAAaMH  KaK  CIoco0  TOMydYeHHs
pacTBOpUTEIIECH, BHYTPU- U MEXKMOJIEKYJISIpHas Jeruaparanus. Peakuus ropeHusl.
[Tonyuyenue sTaHoONa: peakuus OpOKEHUS TIIOKO3bl, TUApATalUs STHIICHA.
DTHUIEHTIIUKOIL U TIIMIOCPHUH KaK OPpCACTABUTCIIM MPEACIbHBIX MHOI'OAaTOMHBIX

CIIUPTOB

@®enos. XuMuueckue cBoicTBa (peHona (peakuuu ¢ HATpUEM, THIPOKCHIIOM

HaTpus, Opomom). [lonyyenue penona

AJILIICI‘I/IILBI. XUMHUYECKHE CBOMCTBA MNpEACIIbHBIX AJIBACTUIOB: THAPUPOBAHUC,
KaueCTBCHHBIC PEAKIMM HAa KapOOHMIBHYIO TPYMIy (peakius «CepeOpsHOTO
3epkasiay, B3aumojeicteue ¢ ruapokcuaom meau (I1). Iomyuenue mpeaenbHBIX
AJIBACTUAOB: OKHUCIICHUC CIHUPTOB, THApaTalusg alcTHUIICHA. AHCTOH KakK

npeaACTaBUTCIIb KCTOHOB. OcoOeHHOCTH pCaKkuun OKUCICHUS allCTOHA

3.13

3.14

KapOGoHoBbIe KHCIOTBI. XWMHUYECKHE CBOMCTBA MPEAEIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMHUYECKUX CBOHCTB MYPaBBHHOMN KHUCIIOTHI.
[Tonyuenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
aJIKaHOB, AJKEHOB, MEPBUYHBIX CIUPTOB, aJbJETUI0B. Briciine mpeneibHble U

HelpeaebHbIe KApOOHOBBIE KHCIOTHI

Cnoxuble 3¢upsl U xuUpbl. CrnocoObl TMOJyYEHUS CIOXHBIX 3(UPOB.
ObpatuMocTh peakiuu sTepudukanuu. [IpuMeHeHHe CIOXHBIX 3(QUPOB B
NUIIEBOW M TMappIOMEPHOM NPOMBINUIEHHOCTH. JKHpBI Kak CIOXHbIE 3(QHUPBI
[JIMIEPUHA M BBICIIMX KapOOHOBBIX KHUCJIOT. XHMMHYECKHE CBOMCTBA >KHUPOB:
TMIpUPOBaHUe, OKHUCIeHHe. ['Maposin3, WiIM OMBUIEHHE, >KUPOB Kak CIOCO0
MPOMBIIIJICHHOTO TIOJTYYEHHUSI COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBUIA Kak

COJIM BBICIIIHX Kap6OHOBBIX KHCJIOT

3.15

XWMHUYECKUE CBOMCTBA TIVIFOKO3BI: pEAKIMM C Y4YaCTUEM CIHUPTOBBIX U



3.16

3.17

3.18

albJETUIHOM TPYyNIl U MOJOYHOKHCIOE OpokeHue. IIpuMeHeHue Tioko3bl, €€
3HA4YEHHUE B KU3HEJIEATENbHOCTH OopraHu3Ma. Jlucaxapuasl: caxapo3a, MaiabTo3a.
BoccranaBiuBaronie M HEBOCCTaHABIWBAIOIIME aAucaxapuael. ['maposns
nucaxapunoB. [lomucaxapuasl: kpaxman, riukoreH. CTpoeHHe MaKpOMOJIEKYI
KpaxMaja, IJIMKOI€Ha M LeUIrosIo3bl. PU3NYECKUE CBOMCTBA Kpaxmayla U
LEJUT0JIO3bl. XUMHUYECKHE CBOMCTBA KpaxMania: TUApPOIN3, KaueCTBEHHAs
peakuus ¢ nojoM. XHMHUYECKHUE CBOWCTBA IEJUIIOJIO3BI: TMIPOJIM3, MOJIyYeHHE
3pupoB nemmono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN MIENK)

AMUHBI. AMUHBI KaK OpraHU4e€CKHME OCHOBAHUS: PEAKIMU C BOJOW, KUCJIOTAMHU,
peaknusi TOPEHHsS. AHWIMH Kak IIPEICTaBUTENIb apOMAaTHUYECKHMX aMHHOB.
XHWMHYECKHUE CBOMCTBA AaHWJIMHA: B3aWMOJCHCTBHE C KHCJIOTaMH, OpPOMHOM
BOJIOM, okucieHue. I[lonydeHne aMHHOB alKWIMPOBAaHMEM aMMHaka |

BOCCTAHOBJICHUCM HHUTPOIIPONU3BOJHBIX YITICBOAOPOJI0B

AMWHOKHUCIOTEI U OenKd. AMHUHOKHUCIOTHI KaKk amM(OTepHBIE OpPraHUYECKHE
coenuHeHUs. OCHOBHBIE AMUHOKHCIOTHI, OOpasyrone Oenku. XUMUYECKUe
CBOICTBa OENKOB: THUAPOJIN3, ACHATYpAlHs, KAYCCTBCHHBIC (IIBETHBIC) PEAKIIUU

Ha OenKu

CTpoeHME M CTPYKTypa MOJUMEPOB. 3aBUCHUMOCTH CBOMCTB MOJIUMEPOB OT
cTpoeHUs: MousieKyd. OCHOBHBIE CIOCOOBI MOJYYEHHUS BBICOKOMOJIEKYISIPHBIX
COCHI/IHGHI/If/'Ii pCakMu MOoJIMMEpU3al W IOJUKOHACHCALINH. Knaccnq)mcauus{

BOJIOKOH

3.19

WNnenrudukaius opraHndecKux coeTMHeHnH. Pemenne sKkcnepruMeHTaIbHbBIX

3aJla4 Ha pacCliO3HABAHHUEC OPraHNYCCKUX BCIICCTB

3.20

4.1

4.2

4.3

4.4

I'eneTnueckas CBSA3b MEK/y KJIaCCAMU OPTaHUYECKUX COCAMHEHUIN
XUMHS U )KU3HD

XuMus B TOBCeIHEBHOHM kwu3HHU. [IpaBunma Oe3omacHOi pabOTHl C €IKUMH,

TOPHOYMMU U TOKCUYHBIMH BCHICCTBAMU, CPCACTBAMU OBITOBOI XUMUH

XUMUA ¥ 300pOBbE. XUMHS B MEAULMHE. XUMUS U CEIIBCKOE XO3AUCTBO. XUMUS
B IIPOMBIIIUICHHOCTH. XUMUS M SHEPTeTUKA: PUPOIHBIN U TTOMYTHBINH HEPTIHOM
raspl, WX cocTaB W wucnoib3oBanue. CoctaB HepTH U €€ mepepaboOTKa

(mpupoaHBIE UICTOYHHUKH YIJIEBOAOPO/IOB)

XUMUSg U JKOJOTHUSl. XHMMHUYECKOE 3arpsi3HEHUE OKPYKAIOWIEH Cpedapl U €ro
nociencteus. Oxpana ruapocdepsl, MO4BbI, atMocdepsl, GIopbl U (GayHbl OT
XMMHUYECKOTO 3arps3HeHHs. [IpobimemMa OTX0J0B M MOOOYHBIX MPOIYKTOB.

AJ'IBTepHaTI/IBHLIG HCTOYHHKH SHCPIUH

O6H_[I/Ie OpeaACTaBJICHUA O INPOMBIIIJICHHBIX crocobax MMOJY4YCHUSA XHUMHUUYCCKUX



BEUIECTB (Ha NpUMEpE IPOU3BOJCTBA aMMHaKa, CEpHON KucioTel). U€pHas u
neetHas  Metayuryprus.  CTekao0 M CWIMKAaTHas  NPOMBIIUIEHHOCTb.

[IpomblienHast ~ opranuyeckass  xuMusa.  CpIpp€  JUIsI  OpraHMYECKOM

IIPOMBIIUIEHHOCTH
5 Tunsl pacu€THBIX 3a1a4
51 Pacuérbl Macchl BemiecTBa Wik 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY
. BELIECTBA, Macce Wi 00bEMY OJIHOTO U3 YUaCTBYIOIIMX B PEAKLIMU BEIIECTB
5.2 Pacuérsl TemoBoro 3¢ dexra peakuuu
5.3 Pacuérel 00BEMHBIX OTHOLICHUH Ta30B MPU XUMHUECKUX PEAKIIUAX
5.4 Pacuétsl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOJYKTOB PEaKILUH, €CIIn
' OJTHO U3 BEILIECTB JIaHO B U30BITKE (MMEET MPUMECH)
55 Pacuétbl MmaccoBoil min 00BEMHOMN HOIH BBIXOA MPOAYKTA PEAKIIMH OT
' TEOPETUYECKH BO3MOXKHOIO
Pacuétel maccel (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CIIH OJHO
5.6 W3 BEILIECTB JIaHO B BUJIE PACTBOPA C ONPEICTEHHON MAaCCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA
5.7 PacuéTel ¢ ncnonb30BaHUEM MOHATHHN «MaccoBas J0JIsD), «MOJISIpHas
' KOHIIEHTpaLUs», «PaCTBOPUMOCTD)
Haxoxnenue MonekysipHOi popMyJsIbl OpraHHYECKOro BEIIECTBA MO €To
5.8 IJIOTHOCTH ¥ MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOSLIUX B €r0 COCTAaB, UIIU 110

IIPOJYKTaM CrOpPaHUs
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