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HOACHUTEJDBHAA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpeHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBarenpHoM cragapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Odeneparuu Ha niepuoa 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yyenue mpeamera, peanumzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaldyd UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJOIKEHUS OOyYEHHS B OpraHU3alUsiax MpoecCHOHABHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XMMHM Ha3HA4€HUE MOpeaMeTa «XHUMHS» IMOIy4aeT
NOoApOOHYI0O  HWHTEPIpPETAllMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH II€JeH, coaep KaHus,
pe3yabTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e THPOPMALIMOHHO-METOJIMYECKAsl, peau3alusi KOTOpOd  oOecrneynuBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENAX, COACPKaHWHU, OOIIeH cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHU3alMOHHO-TUIAHUPYIONIasi, KOTOpasi MPEAyCMaTPUBAET OMPEICIICHUE:
NPUHILUIOB CTPYKTYPUPOBAHUSI W  MOCIEAOBATEILHOCTU  M3YyYCHUS
y4eOHOro  marepuana, KOJHUYECTBEHHBIX W  KaueCTBEHHBIX  €ro
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOpMe EIUHOTO TOCyAapCTBEHHOIO
AK3aMEHa MO XUMUH.

[Iporpamma aJist yriryOaE€HHOTO U3yYEHUST XUMUU:



e YCTAHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEpKaHue, 00s3aTeNIbHOE JIJIs
U3y4eHUsT B  paMKax OTHAENbHBIX Tnpoduiiel, mnpeaycMaTpuBaeT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e 1a€T IPUMEPHOE paclpeeieHre yueOHOro BpEMEHHU, PEKOMEHTyEMOT0 ISt
U3YUYEHUS OTNIETBHBIX TEM;

elIpe/ylaraeT MPUMEPHYIO  IOCJIEAOBATENLHOCTh U3YYEHHUS  y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e 1a€T METOAMYECKYIO MHTEPIPETALNIO LEJNEH U 33724 U3y4YECHHs IPEIMETa Ha
yrayOJaEéHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHbIX, NMPEAMETHBIX), @ TaKXKe C yYETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHBIX ACMCTBUIA  0Oydaromerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOYYE€HMEM XUMUHU Ha YPOBHE OCHOBHOIO OOWIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBIISIOUICH colepikaHusl yueOHOro mpeaMmera
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJDKHA OMNPENEIAThCA B COOTBETCTBUU C HANPABICHHEM KOHKPETHOIO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUSL Ha YpPOBHE YINIYOJEHHOIO U3Y4YEHHUS HampaBieH Ha pealn3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUsS CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3ALMIX CPETHETr0o NMpodecCHOHANIbHOTIO
oOpa3zoBanus. B 3Toll cBs3M wH3ydeHue mpeameTa «XHUMHS» OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO HA  paclldpeHue U yriayOJieHHWe TEOpEeTHYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHuzaiusx npodeccuoHanbHoOro oopazoBanus. Hapsay ¢ aTum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAaHEro oOIIero o0pa3oBaHUS
U3ydeHUE TMpeaMeTra «XUMHUS» OpPUEHTHPOBAHO TaKKe€ Ha pelleHue 3aaay



BOCIIUTAHUS U COLIMAJIILHOTO Pa3BUTHs OOydaromuxcs, Ha GOpMHUpPOBAHUE y HHUX
OOILIEMHTEIIEKTYaJIbHbIX YMEHHUM, YMEHUI pallMOHANU3alMU y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngOmyMU peaMeTa « XUMUs» Ha YPOBHE YIIIyOJIIEHHOTO H3y4YeHUs
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATEl nosokeHuss PI'OC COO o paznuumax 0a30BOro M yriryOJIEHHOIO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKass XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpeNeEHHOE TEOPETUYECKOE JIONOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4EHMs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUs O0bEMA 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COEIMHEHUU HAa OCHOBE PACIIMPEHUS W YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKAaHUsl PEAKINM, PACCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMUUYECKON KUHETHKU
U TepMoAuHaMHMKH. M3yueHume mnepuogmueckoro 3akoHa U Ilepuoauueckoi
CUCTEMBl ~ XHMHUYECKHX  DJJIEMEHTOB  0Oa3upyercsi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX TMPEACTABICHUSIX O CTPOCHUU aToMa. XUMUYECKasi CBSI3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpaszoBaHus. V3yueHnue
TUIIOB  peakuud  JOomojHseTcss  (opMHpOBaHMEM  MpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX MpoIleccax M AIEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMIPOcaM 00 dIEKTPOHHBIX d(deKTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKIuil.

Ocoboe 3HayeHHEe UMEEeT TO, YTO Ha COACpPNKAHHE KypCOB XHUMHUU
yrayOaE€HHOTO YPOBHS U3YUYEHUS JJI KJIACCOB ONMpPeAeNEHHOro npodus (r1aBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [OMOJHEHUU K oOmeil cucreme
IpEeIMETHBIX 3HAHHI) OKa3bIBAIOT BIMSIHUE CMEXHbIC peaMeTsl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro npodusis 60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no odmed xumuu. [Ipu
U3YYEHUU TMpeJAMeTa B JAHHOM cllydyae akUEeHT OynerT cleinaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHI B XUMHUU M B (U3HKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIUH, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTaBICHUSA O
CTPOEHUH BEILECTB U APYTOe.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
ouonornueckoro npoduiast OONbUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOATEIBHOTO  PACCMOTPEHUST XMMHUYECKOM OpraHu3aluu  KIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbl, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIy’)KAT OCHOBOM JUIA H3y4YECHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMmupoBaHMs OCHOB HAyyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4eHHE NpeaMera «XUMHUsD Ha YIIyOJIEHHOM YpOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE NpeaMeThl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oOuiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
NEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Penenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMIpEeAMETa MpPeaIoaract
pean3alMIo TAKUX LIEJIEH, KaK:

e popMHUpOBaHUE MPEACTABIECHUI: O MaTepualbHOM EIMHCTBE MHUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poii B 0OecredyeHHH
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB YHEPTUH, B
o0ecreyeHnn palUoOHaIbHOTO MPUPOJIONOIL30BaHusA, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U PUPOIHOI Cpele;

*OCBOCHHE CHUCTEMBl 3HAHUM, JEXalMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH eCTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAHUs XMUMHUYECKUX PEAKLUU, O



XUMUYECKOM PABHOBECHH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
HAyYHbIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

» popMuUpoOBaHUE y oOyyJaronmxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HMJIEH W TPOOJEM COBPEMEHHOW XUMUH, IJIs OOBICHCHUS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX E€CTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHYECKONW 0€30MaCHOCTH TIOCICCTBUN
OBITOBOM M MPOHM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIOIb30BAaHUEM U  IepepabOTKON
BEIIECTB;

e yIIIyOJIeHHE MPEACTABICHUN O HAyYHBIX METOAAaX MO3HAHUS, HEOOXOAUMBIX
JUIs. TIPUOOPETEHUsST YMEHUW OpPUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUW, MMEIOIIMX MECTO B IMPHUPOJE, B
MPAKTUYECKON JEATETbHOCTU U MMOBCETHEBHOM KU3HMU.

B mnmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
GyHKUIMNA TETOCTHON CHCTEMBl CPEIHEro oOIIero o0pa3oBaHUs NMPHU U3YYCHUU
npeaMera  «XUMHUS» Ha  YyIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MPUOOPETAIOT TaKUE SN U 33/1a4, KaK:

e BOCIIUTaHHE YOCKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIbI, YBAXKCHUS
K TIpolleccy TBOpYECTBA B 00JIACTU TEOPETUUYECKUX M MPHUKIATHBIX
UCCIIEIOBAaHUM B XUMUH, dbopmupoBaHue MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

epa3BUTHE MOTHUBAIMU K OOYYEHHUIO M T[IO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIHTAaHWUIO  HA  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e Pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUECKUX
crocoOHOCTeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMo00Opa30BaHUI0O W HEMPEPHIBHOMY OOpPA30BAHHIO Kak
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e OpMUPOBAaHNME YMEHUW W HABBIKOB Pa3yMHOTO MPUPOONOJIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHUE OIbITa OOIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6m1ee Yncio 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kitacce — 102 yaca (3 yaca B Hefiento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX OpOUTaseil
yraeposa. Mexann3mbl 00pa3oBaHUs KOBAJIGHTHOH CBsI3W (OOMEHHBIN M JOHOPHO-
aKLENTOPHBINA). TUIBl MEpeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crTpoeHnss opraHndeckux coeauHenni A.M. byrtnepoBa wu
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunbl u3zomepuu: CTpyKTypHasi, HNpPOCTPAHCTBEHHAS.
DOnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coenuHennid (IUPAC) m TpuBmandbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHE C 00pa3uaMy OpraHWYeCKHX BEIIECTB M MarepuajaMu Ha HUX
OCHOBE, OMNBITHI 110 MPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUU
(maBneHue, OOYTIMBAaHME W TOPEHHE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuil paj ainkaHoB, oOmas ¢popmyrina, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
AJIKAHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIpUPOBaHMs, UKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropenus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XHMMHMYECKHX CBOICTB MalbIX (LMKIONPONaH, LMKIOOyTaH) W
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ alKEeHOB, SpP*-
ruOpuan3anmsi aTOMHbBIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMeTpuyeckas (UMc-TpaHc-) u3oMepus. PuU3nyecKkue CBONCTBAa AJIKEHOB.
XWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHS, 3aAMEIICHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3H, NOJMMEpU3auuu U okucieHus. lIpaBuno MapkoBHHMKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONpPsDKEHHBIX  aueHoB, 1,2- w1, 4-ipucoenuuenne.  Ilomumepusanus
COMpsKEHHBIX JUEHOB. CrIOCOOBI MOJIy4EHUsI U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
rudpuau3anys aTOMHBIX opOuTaneil yriepoga. @uU3nyecKkue CBOWCTBA AJIKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYCHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKLu 3aMeIeHHs] B OEH30JbHOM KOJIbLIE U
YTJIEBOJOPOJHOM pPaJUKalle, PEaKUWHU NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIBI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KamMeHHbIi yroiab U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:



NEPETrOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHUM), PU(POPMUHT, MHUPOJIU3.
ITpoaykTtsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXIY PA3IIMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJIOr€HIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJOrCHIPOU3BOIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyu. B3anMoAeicTBUE NHUralOreHalKaHOB C MarHUEM M LIMHKOM.
[TonsiTne 0 METaNIOOPTaHUYECKUX COEIMHEHHUSIX. Hcnonbs3zoBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEPUMEHTAJIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpALICHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB YII€BOJOPOAOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapy)KEeHUE
yriaepoja M BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYYCHHE JSTHUIICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIACTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOA0OB U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeJUHEHMS.

[TpenensHble OonHOATOMHBIE CHUPTHL. CTpoeHHE MoJIeKysl (Ha IpuMmepe
METaHOJIa W J3TaHona). l'oMonormueckuid psan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEaKLUU 3aMEIIEHHUs, JETUApaTalid, OKHCICHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa ¥ u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XUMHUUYECKUX CBOMCTB.

MHoroaToMHble CHMPTHI — JTWICHIJIMKOJIb M TIULEpUH. DPuUznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMEIICHHs], B3aMMOJIEUCTBHE C OPraHUYECKUMU
U HEOPraHWYECKHMMM KHCJIOTaMH, KayeCTBEHHAs peakUus Ha MHOTOAaTOMHbIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMM HYKICO(PUILHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUAPOKCOTPYIIIBI U
OeHzonpHOrO sapa. dusmueckue cBoicTBa PeHosa. OcoOOEHHOCTH XMMHUYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapGoHuiibHbIE COETUHEHUS] — aTIBJICTUIBI M KETOHBI. DJIEKTPOHHOE CTPOEHHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHBIE PEAKIIMN HA aJIbJICTUIbI.
CrocoObl TIONTydeHHsI ¥ TPUMEHEHHE albICTHIIOB W KETOHOB. HempenenbHbie
anbACTUbl U KETOHBL. JlukapOOHUIIbHBIE COSTUHEHUS

OmHOOCHOBHBIC TIpeIeIbHBIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pusznueckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEAENbHBIX KapOOHOBBIX KHUCJIOT. BoOIOpOjHBIE CBS3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIuU, PEeaKIUU C Y4YaCTUEM YTJIEBOJOPOJHOIO pajuKaa.
OcoOEHHOCTH CBOMCTB MYpaBbUHOM KHUCHOTHL. [loHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX UM aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJIbMUTUHOBAS, OJICUHOBAS, JUHO/IEBAS,
JUHOIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyina, HU30MEpHUS U
HOMEHKJIaTypa. PHU3WUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nvecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCIION U 1ieiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HENPEAEIbHBIX )KUPHBIX KUCIOT. JKUpBI B IPUPOE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

O6mras xapakTepucTuka yriaeBojoB. Knaccudukanus yrieBoaos (MOHO-, AU-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajlakTo3a, pubo3a,
Je30Kcupr003a. OU3NYECKUe CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DOoTOCHHTES.
XUMHUUYECKHE CBOWCTBA IIFOKO3bI: PEAKIMU C YYaCTUEM CIUPTOBBIX U AJIbIACTUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHHUE B KU3HEICITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
naKkTo3a. BoccranapivBaromme 1 HEBOCCTAHABIMBAIOIIKME AUcCaxapuabl. [ naponus
nucaxapuaoB. Haxoxnaenue B npupose u npumenenue. llonmcaxapuapl: kpaxma,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJToo3bl.  PU3MYECKHWE CBOWMCTBA KpaxMalla M UEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIU3, KAYECTBEHHAS PEaKIuid C MOAOM. XHUMHUYECKHUE



CBOMCTBA LIEJUTIOJIO3bI: TUAPOIU3, ModydeHue 3pupoB uemtonossl. [loHsrue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCJICHUE ATUJIOBOTO CIHPTA B AJIbJIETH]] HA PACKAJIEHHOW MEIHOW MPOBOJOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JIUXPOMATOM Kaiusl (BO3MOKHO HCIOJIB30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Menu(ll), xumumyeckue cBoWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
KpaxMaJia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A30TcCoaep:xkalie OpraHuvYecKue coeJuHEeHUsl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anudpaTUIecKue ¥ apoOMAaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenne moiiekyn, oOmas (Gopmyiia, U30Mepusi, HOMEHKIATypa U (pU3MUECKHE
cBoOicTBa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKWIIaMMOHHUSL.

AHWIMH — TPEICTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwiInHa. B3anMHOe BiIMsHUE TPYMI aTOMOB B MOJIeKyJie aHuiInHA. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBIE peakiuu Ha aHmwiInH. CrocoObl
MOJyYeHUs] U TpUMeHeHue anudarhuueckux amMuHOB. l[loiyyeHue aHwiIMHA U3
HUTPOOEH30a.

AmuHokucIOTEl. HoMeHnknaTypa u uzomepusi. OTAenbHbIE MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCAuY, OOpa3oBaHUE TNENTUIHONW CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MENTH/IOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHas, BTOpUYHAs U TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOJMU3, JCHATypaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peaknuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcoaepkaliue OpraHUYeCcKue COCTMHEHU D) u «Pacrno3HaBanue
OpTraHUYECKUX COCTMHEHUI.

BbicokoMoJieKyJIsIpHbIE COeIUHEHMNS].



OCHOBHBIE TOHATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNUN, CPEIHSS MOJEKYISApHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHUM —
MOJIMMEPU3ALIUS U MOJTUKOHIEHCAU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETaKpUIAT, MOJUKApOOHATHI,
noJIMdTUICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, MIEPCTh, WIEIK), HCKYCCTBEHHbIE (BHUCKO03a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMM MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJIACTMAcCC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBBIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaxO0XXJICHHE
MOJIEKYJISIPHOM  (hOpMyJIbI OPraHMYECKOTO COEIMHEHUs 1Mo Macce (00BEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
pEaklMM W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYEeCKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOWCTB MJIM CIOCOOOB
NIOJIYYEHUS], ONPENEIECHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSTUWA, TaK W TMOHSITUH, TPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHHE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIEJIMPOBAHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.



buonorusi: Kkierka, oOpraHu3M, OSKOocuUCTeMa, Ouocdepa, MeTadboImn3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepOoTPO(HBIA THUI MUTAHUS, OpPOKEHUE,
(doTocuHTE3, IBIXaHWE, OCJKH, YTJICBOIBI, MKHUPBI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoMOTUs: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIlMOHATBHOTO MHUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBBI XUMHUHM.

Atom. CoctaB aroMHBIX Anep. XHMHYECKHM 3JeMeHT. M30Tomsl.
CoBpemeHHass MOJIENb CTPOEHNs aToMa DIeKTpoH. [yanmn3m anektpona. Ctpoenue
AJIEKTPOHHBIX 00OJIOYEK aTOMOB, KBAaHTOBbIE UMCIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIecKuX 3JIeMEHTOB (S-, -,
d-, f-amementsl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DOneKkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB MIEPBOTO—YETBEPTOrO MEPHUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, SJIEKTPOHHbIE KOH(QUIYypallUd HOHOB.
DNEeKTpOOTPULATENBHOCTb.

[IpeanocbuUIKM  OTKPBITHSL ~ INEPUOJMYECKOIO  3aKOHA:  HAKOIUICHUE
(dakTojornyeckoro Marepuaia, pabora mnpeamectBeHHUKoB J[.M. Menneneena
(ITankyprya, bepuenuyca, Hetonenaca, Maitepa, JloOepeiinepa). [lepuonnueckuit
3akoH U llepmonmueckas cucrema xumuueckux sneMeHToB J[.MI. Menpaeneena.
CBsa3p nmepuoAMYECKOro 3akoHa M Ilepuoauyeckoll CUCTEMBI XMMHYECKUX
DJIEMEHTOB C COBPEMEHHOW TEOPHENM CTPOEHHSI AaTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS! CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX HMMHU MPOCTBIX U
CJIOHBIX BEIIECTB MO TpynnaM U mnepuoiam. 3HaAYCHHE MEPUOAMYECKOrO 3aKOHa
JI.1. Menpeneena.

XyUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajnyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJIGHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIMHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BopoponHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BajleHTHOCTP W BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBbl MOJIEKYJI C UX T'€OMETPHUUECKIUM CTPOEHUEM (Ha MPUMEPE COCTMHEHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coequHeHUsAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUEHHE KOMIUIEKCHBIX COEIMHEHUM.
IToHsTHE O KOOPANHALIMOHHOW XUMUH.



BemecTtBa  MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarue o aucnepcHbIx cucremax. MctunHbie pacTBopsl. [IpencraBienue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIICHTPAIIMA PACTBOPOB:
MAacCOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAsS KOHIIEHTpanus. Hacelenusie u
HEHACBILLIEHHBIE PACTBOPHBI, paCTBOPUMOCTh. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATILHBIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMU4eCKUX peaklnii B HEOPraHMUECKON U OpraHudecKou
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpaIlCHUs
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKopoCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMUHbIX (DAKTOPOB.
['oMOreHHbIE U reTEPOreHHbIE peakuu. Karanns u katanu3aTtopsl.

OOpartumMbie U HEOOpaTUMbIE peakii. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecUs. (DakTOphI, BIHSIOIMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JAaBJICHUE U KOHLUECHTPAMHU BEUIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckass aucconuanus. CuilbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp auccounuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponu3s coneit. Peakiuu
MOHHOTO0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeEToH 3JIEKTPOHHOro OajaHca.
DIEKTPOJU3 pacTBOPOB M PACIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YyYE€HUS BEIIECTB W HUX NPEBPAIICHUN:
pa3lIoKEHWE MEPOKCUAA BOAOPOJAa B NPUCYTCTBUM KAaTalW3aTOpPa, MOJEIN
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHue
Cpeapl PacTBOPOB C IOMOIIBIO MHIAWKATOPOB, M3YUYCHUE BIIMSHUS Pa3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeraiwuioB B llepuogmueckon cucremMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndecKue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MpUMEpE KHUCIIOPOJa, CEPHI,

dbocdopa u yraepona).



Bonopoa. Ilomydenue, guznueckre M XUMUYECKHME CBOWMCTBA: PEAKUUU C
METAJUIJaMH M HEMETaJUIaMH, BOCCTaHOBUTEIbHBIE  CBOWCTBA. ['mapuusl
ToNNMBHBIE AIIEMEHTHI.

["amorensl. Haxoxmenwe B mpupojie, COCOObl TOMydeHHs, (pU3UIecKue u
XUMHUUYECKUEe CBOMCTBA. ['asioreHOBOAOpOALI. BaxkHeiline Kuciopoacoaepxkalime
COEJIMHEHHUS TrajnoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI TOTYUYECHHUS
rajoreHoB. [I[puMeHeHne raloreHoB U UX COEAUHEHUMN.

Kucnopon, o3oH. JlabopaTopHbie ¥ MPOMBINIIEHHBIE CIIOCOOBI TMOYYCHUS
Kkuciopoaa. @uU3NUecKue U XMMUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUABI U TEPOKCUBI.

Cepa. Haxoxaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3NYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepwi(1V), okcun
ceprl(V]). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHU.

A3zor. Haxoxnenue B Tmpupojie, CHOCOOBI MOMy4YeHUs, (U3HMYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTasd U a30THAas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHI. A30THbBIE yIOOPEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONy4deHUs, (PU3NUecKue u
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e conu. [lpumenenue dochopa u ero coeauHeHuit. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHHE B IpuUpoje. AJJIOTPOIHbIE  MOJIU(PUKAIINY.
dusznyeckue M XUMHUUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(lV), yromnbhnas kucimora u e€
coJii. AKTUBUPOBAHHBIA yroyib, ancopOuusa. Dymnepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre NpoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
coequnenuid. [Ipennoceuiku cozganuss TXCOC: paboThl npeaiecTBEeHHUKOB A. M.
bytneposa ([roma, Benep, XKepap, Kekyne), che3n ecrecTBoucHbITaTeNel B T.
[[Ineiiepe. OCHOBHBIE TMOJOKEHUSI TEOPUU CTPOCHUSI OPTraHUYECKHX COCIMHEHUH.
XHUMUYECKOE CTPOCHHE KaK MOPSAIOK COCANHEHUS U B3aUMHOTO BIIMSIHUSI aTOMOB B
MoJsekyiax. ['omomorus, uzomepusi, QyHKIIMOHATIbHBIE TPYIIbl B OPTaHUYECKUX
COCIMHEHUAX. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHUSI.

Kpemunii. Haxoxxnenue B mpupone, CrocoObl TOSydeHHs, (PU3NYECKHE |
xuMuueckue cpoiictBa. Oxcua kpeMuusi(1V), kpemMHHEBass KHCIIOTA, CHIIMKATHI.
[IpumeHeHue KpeMHHUs U ero coeauHeHuit. CTekso, ero MmojayuyeHue, BUIbl CTEKJIA.
Kpemuuiiopranniaeckue coeIMHEHUS.

[Tonoxxenne metaimsioB B Ilepuoanueckor CUCTEME XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. QOrmue



¢dbusnueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CrnaBbl METAJJIOB. DJIEKTPOXMMHUYECKUN pPsJl HanpsbkeHud metawioB. OOmue
CIOCOOBI  MOJYYEHUS  METAIOB:  THAPOMETAUTYPrus, MUPOMETALTYprus,
anekrpomeraiutyprus. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

O6mast xapakrepuctuka MeTtamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX JJieMeHTOB. Harpuii u kanuil: mnomydeHue, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHEHUM.

OoOmas xapakrepuctuka MetawioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKAX DJJEMEHTOB. Marawii W KaJIbIHA: TOJy4eHHE, (U3HYECKUE U
XUMUYECKUE CBOMCTBA, IMPUMEHEHUE NPOCTBIX BEIIECTB M HX COECAUHEHUHU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHHMIL: TTOTy4eHue, (PU3nYecKue 1 XMMUYECKUE CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIIeCTBA M €ro coeAuHeHud. AMdoTepHble CBOWCTBA OKCHUAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauIoB To00ouHbIX moarpynn (b-rpymm)
[lepnonueckoi CUCTEMBI XUMUYECKHUX JIEMEHTOB.

Pu3nYeCcKne U XMMHYECKHE CBOMCTBA XpOMa M €ro coeauHeHuii. OKCuapl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI1). XpomaTel U nuxpomathl, HX
OKHCIIUTENbHbIE CBOMCTBa. [lomyueHne u npumeHeHHe Xpoma. KoMIuiekcHbIe
COEIMHEHUS XpOMa.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCIWHCHUU.
Baxwnelimme coenunenuss wapranna(ll), wmapranua(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue M XMMHUYECKHE CBOMCTBA JKejie3a M ero coequHeHnii. OKCHIBI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonmyuenue u npumeHenue xemnesa
Y €r0 CILIABOB.

du3nyecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonyuenue u
IPUMEHEHUE MEAU U €€ COCTUHEHUI.

[Muuk: momydyeHue, (U3MYECKUE W XHUMUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
[IAHKAa U €TI0 COeINHECHUH.

DKCNEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIlCHUIl:
u3ydyeHue oOpasloB HEMETaJUIOB, TOopeHue cepbl, ¢ocdopa, xene3a, MarHus B
KUCJIOPOJE, M3y4YeHHE KOJUIeKIMU «MeTalulbl M CIUIaBbD», B3aUMOJICHCTBUE
HIEJIOYHBIX M IIET0OYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
1IeJI04eil, KaueCTBEHHbIE PEaKlMK HA HEOPraHWYECKUE aHUOHbI, KATUOH BOJIOPOJa
M KaTUOHBI METAJJIOB, B3aMMOJEWUCTBUE THUAPOKCUIOB AIOMUHUS U IIUHKA C



pacTBOpaMM KHUCJIOT U LIEIOUYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TEMaM
«T"anorensl», «Cepa u €€ coequHeHUs», «A30T U Gochop U UX COCTUHEHUSNY,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponb xvumMuu B 00ecrie4eHuu yCTOMYMBOIO pa3BUTHUs yenoBedectsa. [lonsaTue
O Hay4YHbIX METOAaxX IIO3HAaHUS M METOJOJOTUA HAy4YHOTO HCCIIEIOBAHUS.
HayuHble MpuHINIBI OpraHU3alui XUMHYECKOTO NPOU3BOACTBA. [IpombIluieHHBIE
CHOCOOBI MOTYYSHHsI BaKHEHIIINX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCJIOThI, MeTaHoJa). [IpoMbIuIeHHBIE CITOCOOBI MOIYYEHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPYKAIOWIEH CPENbl U €ro MOCIEICTBUS.
Ponb xuMuu B 06ecrie4eHNH SHEPreTHUECKOM 0€30MacHOCTH.

Xumuss ¥ 3I0pOBbe UenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. PoJib XUMUHM B pa3BUTUN MEIULIUHBI.

XWMHMSI MUK OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J00aBKU. Poib XuMuM B
o0ecrieueHnH NUIEeBOM 0€30M1aCHOCTH.

Kocmernueckue u mnapgromepHble cpenactBa. boitoBas xumus. [IpaBuna
0€301acHOr0 HCIMOJIb30BaHUS IMpEnaparoB OBITOBOW XUMHH B IIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCTOH).

XuMus B CeNbCKOM X03siiicTBe. OpraHnyecKrue 1 MUHEpaJIbHbIE YA0OPEHMUS.

CoBpeMEHHBIE KOHCTPYKLIMOHHBIE MAaTe€pUalibl, KPACKH, CTEKJIO, KEPAMHUKA.
Marepnainel 1t 2neKTpoHuKU. HaHOTEXHONMOTMN.

Pacuérnblie 3anaun.

Pacuérbl: Macchl BemiecTBa WM o0bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O00BEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMHM, €CIU OJHO U3
BEILECTB HMMEET NpUMecH, Macchl (00BEMA, KOJIMYECTBAa BELIECTBA) MPOJYKTa
peaKkiuu, €ClIM OJHO M3 BELIECTB JAaHO B BMJE pacTBOpa C OINPENEIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPALlMX BEIECTBA B pPacTBOpe, JOJIM BbIXOAA NPOAYKTA PEAKLUH OT
TEOPETUYECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W
HEOpraHW4YeCcKol XUMHuM B 11 Kacce ocyIIecTBISIETCS YEPE3 MCIIOIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATHH, TPUHATHIX B OTACJIBHBIX
IpEAMETax €CTECTBEHHO-HAYYHOTO IIUKJIA.



OO11re ecTeCTBEHHO-HAYYHbIC TIOHATHSI: SBJICHNUE, HAYYHbIN (DakT, rUmoTesa,
TEOpHsl, 3aKOH, aHaJIM3, CUHTE3, KJIaCCH(HKAIIMS, ICPUOTUIHOCTD, HAOJIOICHHUE,
U3MEpPEHHUE, SKCIICPUMEHT, MOJIENb, MOJICITUPOBAHHE.

®dwusuka: Marepus, MHKPOMHpP, MaKpOMHp, aTOM, »JJCKTPOH, IPOTOH,
HEHUTPOH, NOH, U30TOIBI, PATUOAKTHBHOCTD, MOJICKYJIa, SHEPTETHICCKUI YPOBEHD,
BCIIIECTBO, TEJIO, OOBEM, arperatHoe COCTOSIHME BEIIECTBA, WJCAIBHBIA Ta3,
(u3nUeCcKUe BEIIMYNHBI, SAMHULIBI U3MEPEHHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kieTka, opraHus3M, 3KOCUCTeMa, onocdepa, MeTadoIm3M, MaKpo-
¥ MHKPODJIEMEHTBI, OCJIKH, JKUPBI, YTJIEBOIbI, HYKJICHHOBBIC KHCIOTHI, (DepMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB 1 TIOTOK SHEPTHH B SKOCUCTEMaX.

['eorpadus: MUHEpAJIBI, TOPHBIC MOPOJBI, TMOJE3HBIC UCKOMAEMbIC, TOIUIHUBO,
peCypChI.

TexHOJNIOTHS: XUMHYECKass MPOMBIILICHHOCTh, METAJUTYPrus, CTPOMTEIbHBIC
MaTepUaIbl, CeILCKOX03IHCTBEHHOE TIPOU3BOICTBO, IMUIIEBAsT MPOMBIIIUICHHOCTD,
dapmareBTHUeCKass ~ MPOMBIIUICHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKHX
IperapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHAIIOB, 3JICKTPOHHAS
IPOMBINIIICHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE VIJIVBJIEHHOM VYPOBHE CPEJHEI'O OBbIIET'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHErO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOYyYaIONIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTIPEICTICHUI0; HAJIMYKE MOTHUBAIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPBhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TITaHBbI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMETa «XHUMHSI» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JIESITEIHHOCTH
OoOy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON e TEIHLHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpPaKaroT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOW JESITEIHLHOCTH
oOyyarommxcsi B MpOoIEcce pealn3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YUCJIC B YACTHU:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOTIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTORB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HaydYHOMY HacCJEeIuI0
OTE€YECTBCHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B 00JIACTM TEOPUU M TMPAKTUYECKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
TIOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTHKOB;



MHTEpeca M T[03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WHQOpMaAILMU O MEPEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUMY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMHU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHWBAaTh CBOE IOBEJIEHHWE M IOCTYIKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU IE€ATEIBLHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBHUAYAJIbHOTO M  KOJUJIEKTHBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHOro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBHIYaJbHOM TpPaeKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTHYECKH LEJIECOO0PA3HOT0 OTHOUIEHUS K MPHUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

NOHUMAaHUsl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLIMAIBHOM CPEJIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHs] BOIPOCOB PAlIMOHAIIBHOTO MPUPOJONIOJIb30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SIKOJIOTHUYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37aHMM HOBOM 0a3bl MaTepUabHOM KYJIbTYphl, B PEIICHUH TIJIOOATHHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUILIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIero Mupa u
MPOUCXOMSININUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKITIOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

UMHTEpeca K 0COOCHHOCTSAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaaIbHOM
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEHU(PHUKY METOAO0B TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHE);

yHUBEpCallbHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiicTBUSA

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

CaMOCTOATENLHO  (QOpMyJIMpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU HJs KiIacCUPUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUHU CHUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJIEILHBIE TIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysa, YpaBHEHHE XUMHUYECKOU



peakiMy — TMPU PElIEHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE TIPEJICTABIICHHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEHIECTB MU XUMHUYECKHX
peakuuit;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U IPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAaOMIOJATh 32 XOJA0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/I0B IMO3HAHMUSI.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HUH(popMauuu (Hay4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAHUA, CIPABOYHBIE MOCOOUS,
pecypcbl MIHTEpHETa), aHaIu3upOBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAWMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayeCcTBE CpeAcTBa NpH paboTe C
XUMHUYECKOM HMH(pOpManueil: MNpPUMEHATh MEXIpeAMETHbIE ((pU3NYecKue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUAJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKONH pabOThI 10 MCCIICOBAHUIO CBOHCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JEeSITEIbHOCTh, ONpeAcisia €€ LeJd M 3adadyd, KOHTPOJHMpPOBaTh U 1O MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX UM HCCIENOBATENIbCKUX 3aJay, BbIOMpaTh HauboJsiee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIyUCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIUSX;

OCYILECTBJIATE CAMOKOHTPOJIb JESATEIBHOCTH Ha OCHOBE caMoOaHaau3a MU
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMHUU HA YTiIyOIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI AEMCTBUM
10 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI E€ATEIbHOCTU
M0 TOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEAJbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
[IpOrpaMMe II0 XUMHUM NIPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl IO TOJaM
WU3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3ylabTaThl OCBOCHUSI Kypca «OpraHuueckas XUMUSI»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U



MUIIEBOI 0€30MacCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEpUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B o0ecrieueHun palMOHAIBHOTO
IPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI W OOILIEH KYJIbTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DIEKTPOHHAsS
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHAS aToMma, THOpUAM3alds AaTOMHBIX OpOuTajed, WOH, MOJIEKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKENIET, GyHKIUOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (opmyibsl (pa3BEpHYThIE, COKpallEHHbIE,
CKEJIETHBIE), HM30MEpPUsI CTPYKTYpHass M NPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpAILICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHUHU, MUPOBO33PEHUECKHE 3HAHUS, JIeXkKAIIUe B OCHOBE
NOHMMAaHHUS MPUUYMHHOCTUA U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MPEACTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEaklud, TEPMOAMHAMHYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMsl, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdektsl, opuentantsl | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPaOOTKH HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPU3HAKU TOHATHUH,
yCTaHaBIMBATh UX B3aUMOCBSA3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS MU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(OpMHPOBAHHOCTh YMEHMUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUS XMUMHUYECKUX PEAKIMH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUNA  IMOCPEICTBOM  COCTaBJICHUS
AJNIEKTPOHHOIO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
UX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenknatype (IUPAC) u npuBoauTh TpUBHAIBHBIC HAa3BaHUS IS OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJlaHWuH, MaJbTo3a, (PpyKTO3a, aHWIWH, NTUBUHWI, W30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJI XHMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBsA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

chOpPMHUPOBAHHOCTh, YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKa/IUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, abJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, M- W TOJUCAXapHIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHWYECKUX COCTUHEHUH OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Th, NTPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro MnepepadoTKu MU
MPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALMIO, BBISIBJICHUE NPUYUHHO-CIECICTBEHHBIX CBS3E€H — I M3Y4YCHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIU;

Cc()OPMUPOBAHHOCTh YMEHUII: BBIABIIATH B3aMMOCBSA3b XUMUYECKUX 3HAHUH C
MNOHATUSAMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOM XUMHM JJIs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHUU: TMPOBOJUTH PAcu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAaCUETHl IO HAXOXKICHUIO XHMHUYECKOU
(GopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUN  DKOJOTMYECKOM  OE€30MacHOCTH  IOCHIEJICTBUS  OBITOBOW U
IPOU3BOJCTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, HCIOJIb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN OKCIIEPUMEHT (MOIYYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3a/lady 10 pPAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII0IaTh MpPaBHJIa KOJOTMYECKH 11e51eCO00pa3HOro MOBEACHHS B OBITY H
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
MIPUPOTHOM Cpebl U JOCTHXKEHHS €€ YCTOMUNBOIO PA3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, NOHMMAs cMbIci nokaszarens [1/1K;

aHANIM3UPOBaTh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(MOpMaIuIo, rnepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MIOCTABIIEHHON y4eOHOM 3a/1aueH.



11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHMS Kypca «OOImas ¥ HeopraHudecKas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBaHUM MHPOBO33PECHHUS W OOMIeH KyJbTypbl 4YElIOBEKa, a TaKkKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBIO M IIPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »HJIEMEHT, aToM, SApO aroMma,
U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOUTAIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUTMYECKasl PeIIETKa, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTEINEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKIui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TECOPUS AICKTPOJMTHUUYECKON TUCCOLUALMH, TMEPUOANUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN SI3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJACTABJICHUS O MEXaHU3Max XUMHYECKUX
peaKkiuii, TEPMOJAMHAMMYECKUX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  MX
MPOTEKaHUs, 0 XUMUYECKOM DPaBHOBECHH, PACTBOpPAaX M JUCIEPCHBIX CHCTEMaXx;
(haKTOJIOTUYECKHE CBEIICHHUS O CBOWMCTBAX, COCTaBe, MOJYUYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHUN HEOPTraHUYECKHUX BEIIECTB U UX MPEBPaIICHUIA;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs: (OpMyJl BEUIECTB M  YpPaBHEHUIl XHMUYECKUX  peakLui,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEACIATh BAJICHTHOCTh U CTENICHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA |
JIOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00Opa30BaHMsI KOBAJIGHTHOU CBS3H;

C()OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3IMYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpPMHPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI EPUOINYECKOTO 3akoHa J1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOr0—4eTBEPTOrO MEPHOIOB
[Tepuomnueckoir  cucremsl  J.M.  MeHneneeBa,  uWCOONBb3ys  MOHSTHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHMX 3JIEMEHTOB U HX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHHMI:  XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHME T€HETUYECKOM CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILbIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUNA MOCPEICTBOM COCTaBJICHHs AJIEKTPOHHOIO OanaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe T'MIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XMMHUYECKUX pEeakuil ¢ Y4ETOM HMX DHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIONB3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUW NpPUPOAbl — HAOJIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
IKCIIEPUMEHT (PEasbHBIA U MBICIICHHBIH ), UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHsI IPUMEHATDH 3TH 3HAHUS MPU SKCIIEPUMEHTAIEHOM UCCIICIOBAHUH BEIIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

Cc()OPMUPOBAHHOCTh YMEHHUSI BBISBJISATH B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MNOHSATUSAMHU W TIPEACTABICHUSMHU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0osee 0CO3HAHHOTO TIOHMMaHUS MaTepUaIbHOTO EANHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PaCUYETHl: C HCHOJb30BAHUEM
HNOHATUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJIAPHAs KOHLIEHTPALMsD»;
Macchl BEUIECTBA WM 00BbEMA ra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaccCe
Wi 00bEMY OZHOTO M3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAlUU; Macchl (00bEMa, KOJMYEecTBa BEIIECTBA)
OPOAYKTa PEaKIUH, €CIM OJHO U3 HCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJM BbIXOJA MPOAYKTa pEaKkUHUH; OOBEMHBIX OTHOIICHHM
ras3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCIEPUMEHT  (MPOBEJACHHE  pEakluid  HMOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAaHMUYECKUX BEIECTB, OTPEICIICHNE
CpeIsl PAcTBOPOB BEHIECTB C TMOMOINBIO WHIANKATOPOB, HW3YYCHHUE BIHSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GopMyJIHUpOBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATH B
pasnu4HOil dopMe pe3ynbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh W OICHUBATh HX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHWEM, OOpalleHHus C BeIIeCTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSIMH I10 BBITIOJIHEHUIO J1a0OPATOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHUYECKOI'0 JICMCTBUSI HA JKUBBIC OPraHU3Mbl OINPEICIEHHBIX HEOPTaHMYECKUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, cpeAcTBa MaccoBoi nHpopManmu, UHTEpHET U apyrue), KPUTHIECKH
aHaJM3UPOBATh XUMHUUECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ W UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.
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bytneposa
Hroro no pazgeny 12
Pa3nen 2. Yraesonopoabt
21 [IpenensHbIE YIIIEBOIOPO/IBI — AKAHBI, 13 1 https://stepenin.ru/organic
[IUKIIOATKAHbI
29 HenpenenbHbie yrieBOA0POIbI: ATKEHBI, 17 ) https://stepenin.ru/organic
QJIKQ/TUCHBI, aJTKUHBI
2.3 ApomMaTHyeckue yriaeBo0poIbl (apeHbl) 8 https://stepenin.ru/organic
24 [TpupoaHBIE HCTOYHHUKH YTIIEBOJIOPOIOB H UX 3
nepepaboTka
2.5 l"asnioreHnpor3BOAHBIE YTIEBOJOPOAOB 5 1
Hroro no pazneny 46
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crniuptel. @eHobl 11 1 https://stepenin.ru/organic
3.2 KapOoHHIbHBIE COCTUHCHHUS: AJTbICTUIBI 1 97 ) https://stepenin.ru/organic

keToHbl. KapOoHoBbIe KUCT0Thl. CIIOKHBIC



https://stepenin.ru/organic
https://stepenin.ru/organic
https://stepenin.ru/organic
https://stepenin.ru/organic
https://stepenin.ru/organic

s¢upsl. XKupsr

3.3 VrieBoasl 14 1 Skysmart ximacc
Hroro mo pazneny 52
Pa3znen 4. A3oTconeprkaimye OpraHudecKkue coeuHeHust
41 ‘ AMuHBl. AMUHOKUCIIOTHL. benku 12 2 ‘ https://stepenin.ru/organic
Hroro no pazneny 12
Pa3pnen S. BeicokoMoJIeKy/IsipHbIE COCAUHEHUS
51 ‘ BricokoMonekynsipHbIe COSIMHEHHS 11 1
Hroro no pazneny 11
PesepBHOe Bpems 3
136 11

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME



https://stepenin.ru/organic

11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3zgea 1. [loBTOpeHue
11 [ToBTOpEHNE N3Yy4EHOOTO 7 1 SIKiace
Hroro no pazgeny 7
Pa3nen 2. TeopeTuueckue 0OCHOBBI XUMHHU
Crpoenue atoma. [lepuognueckuii
21 3akoH u [lepuoanyeckas cucrema 1 1 https://stepenin.ru/tasks/common
' XUMHYECKHX d1eMeHTOoB /1. H.
MenneneeBa
59 Crpoenue BemiecTBa. MHOrooOpasue 13 1
BEILECTB
https://stepenin.ru/tasks/common
2.3 X 25 1 4 .
VIMIITFICCICHE pealtiit https://studarium.ru/ovr/2
Hroro no pazneny 49
Pa3nea 3. Heopranuueckasi XuMust
| https://stepenin.ru/tasks/common
3.1 Hewmerams 39 1 4 D D
https://stepenin.ru/tasks/common
3.2 Mertabl 28 1 2 D D
Hroro no pazneny 67
Pa3znen 4 . Xumusi v )Ku3Hb
41 MeTo/ bl TO3HAHUSI B XUMUU. XUMUS U 11
KU3HBb
Hroro no pazueny 11



https://stepenin.ru/tasks/common
https://stepenin.ru/tasks/common
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https://stepenin.ru/tasks/common

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara (undposbie)
w/n Tema ypoka Beero Konrpoabnbie IIpakTuyeckue I Y S——
padoThI padoThI HbIE PecypeEI
[TpenMeT 1 3HAUEHUE OPTAHUYECKOM
1 XHUMUH, TIPEICTABIICHHE O MHOTO00pa3uu 1 1
OpPTaHUYECKUX COCAUHEHUN
DJNEKTPOHHOE CTPOEHUE aTOMa yriiepoja
2 (ocHOBHOE U BO30YX/IEHHOE COCTOSIHUSA). 1 1
BanenTHbie BO3MOKHOCTH aToMa yriepozaa
3 XUMHUYECKast CBSI3b B OPTaHHUYECKUX 1 1
COCIIMHEHUSIX.
4 Mexanu3mbl 00pa3oBaHUs KOBAJIEHTHOM 1 1
CBSI3H, CIIOCOOBI pa3pbhiBa CBSI3EH
5 [TonsiTHE O CBOOOAHOM pajuKaie, 1 9
HyKJIeo(uie u deKTpoduiie
6 Teopus cTpoeHUsT OpraHUYECKUX 1 9 Skysmart kiacc
coennHenut A.M. byrneposa
7 Bunbr uzomepun: cTpykTypHasi, 1 5
IPOCTPAHCTBEHHAS.
8 OneKTpoHHBIE YPPEKTH B MOJIEKYJIaX 1 )
OpPraHUYeCKUX COeMHEHUN
[IpencraBnenue o KIaccUPUKAINA U
9 cucremarryeckas Homenkiatypa (IUPAC) 1 3

OpTraHU4YC€CKUX BCIICCTB




10

Knaccudukanus peakiuii B OpraHn4ecKoi
XUMHUHI

11

12

13

CucreMmaru3zanus 1 0000IIeHe 3HAHUH 10

TeMe

[Tpaktuueckas padota Ne 1 «KaduecTtBeHHOE
ompenesaeHrue BOAOPO/Ia, yriaepoia u Xjiopa
B OPraHUYECKHX COCAMHEHUSIX)

AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
dbopMyna, HOMEHKIIATypa U U30MEpHs

https://stepenin.

ru/organic

14

[IpakTuueckas padora Ne 1 «KauecTBeHHOE
OIIpeeIIEHNE BOJOPOAA, YIJIEpO1a U XJI0opa
B OPraHUYECKUX COCAVHEHUSIX

15

16

AJNKaHBI: QJICKTPOHHOC U
MMPOCTPAHCTBECHHOC CTPOCHUC MOJICKYIT

[TpakTtuyeckas padota Ne 2

KOHCTPYI/IpOBaHI/IC IapOCTCPIKHECBBIX
Mopemen MOJICKYJI OPTraHNYCCKHUX BCUICCTB

17

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

18

19

MexaHun3m peakuuu
CBOOOTHOPAIMKAIBHOTO 3aMELICHNUs
Haxoxnenue ankanoB B npupojie. Crioco0sl
MIOJIyYEHUS U IPUMEHEHUE AJIKAHOB

20

[uxnoankansl: obmas hopmya,
HOMEHKJIaTypa U U30MEpUs

21

[uknoankanbl: 0COOEHHOCTH CTPOCHUS,
HanpspbkeHue baiiepa B nukiax

22

I{uknoankaHbl: XUMHUYECKUX CBOMCTB,



https://stepenin.ru/organic
https://stepenin.ru/organic

CIIOCOOBI MOJIYUYCHHUA U IPUMCHCHUC

23

Pemenue pacu€rHbIX 3a7a4 Ha
OIIpeJIeTICHNnE MOJIEKYIIAPHOI (hopMyIbl
OpPraHUYECKOr0 BELIECTBA II0 MACCOBBIM

J0JIAIM aTOMOB 3JICMCHTOB, BXOJAIIUX B €TI0

COCTasB.

24

25

26

27

Pemenune pacu€tHbIX 3a1a4 Ha
OTpeieTICHUE MOJIEKYISIPHOI (hOPMYITBI
OPraHNU4eCcKOro BEUIECTBA MO0 MaccaM
MPOAYKTOB CrOPAHUS

Cucremaruzanusa 1 0000IIeHHE 3HAHUN 110

TEMC

AJIKEHBI: TOMOJIOTHUECKHH psiji, 001Iast

q)OpMYJ'Ia, HOMCHKIJIATypa, JICKTPOHHOC U

IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrpyKTypHas U LUC-TPaHC-U30MEpUS
aJIKEHOB

®dusnuecKkue 1 XUMUIECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

SIKmacc

https://stepenin.

ru/organic

28

29

30

CrniocoOblI MostydeHus U IpuMeHEeHue
AJIKEHOB

[IpakTuueckas padora Ne 3 o reme
"ITosrydyeHne 3TUIIEHA U U3YYEHUE €T0
CBOMCTB"

Pemenue pacuéTHpIX 3a1a4 Ha
oTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI
OpPraHMYECKOT'0 BEIIECTBA

31

ATnKanueHbl: COnpsHKEHHBIC,



https://stepenin.ru/organic
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W30JIMPOBaHHbIE, KyMYJINPOBaHHBbIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS

XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX

32 8
JTUEHOB
33 CriocoObI moTydeH s U IPUMEHEHNE 9 Sxmacc
QJIKaTUCHOB
34 AJKaIMEHBI: TTOTyYEHUE KayuyKa, PE3HHbI 9
35 AmcvazmeHH: (bu3nYecKre 1 XUMHUYCCKHE 9
CBOICTBA
AJIKUHBI: TOMOJIOTHYECKHIA PsiJI, 001Ias https://stepenin.
36 dbopMyIna, HOMEHKIIATypa, SJEKTPOHHOE U 9 ru/organic
NPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI
37 XUMHYECKUE CBONCTBA aJIKMHOB 10
38 KauecTBeHHBIE peakIMK Ha TPOIHYIO CBA3b 10
39 CrniocoObl 1osty4eHus U NpUMeHEeHue 10
AIKUHOB
40 Pemenne 3av)1a11: Pacy€ThI 110 YPAaBHEHUIO 10
XUMHUYECKON PEeaKITHH
41 CucremaTtu3zaiys u 0000IIeHre 3HAHUN 0 11 SAKnace
TeMe
42 [TpaxTrueckast pabota Ne 4 «Ilomyuenue 11
areTUIIeHa U U3y4eHHe er0 CBONCTB
ApEHBI: TOMOJIOTHYECKUI PsiJI, 001Iast https://stepenin.
dbopmya, HOMEHKIaTypa. DIECKTPOHHOE ru/organic
43 MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT 11
OceH301a B TOTyoa, UX (PU3UIECKUE
CBOMCTBA
44 XHUMHUYECKUE CBOMCTBA apCHOB:OPUCHTAIIUS 11



https://stepenin.ru/organic
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B OE€H30JIbHOE KOJIbIIO, pCAKIINU 3aMCIICHHUA

45

46

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH
MPUCOEIUHEHHUS], OKHCIIEHHE TOMOJIOTOB
OeHsona

Oco0EHHOCTH XUMUYECKIUX CBOMCTB
CTUpOJIa

12

12

47

Pemenne pac4€THbIX 33124 HA
OIpeieIeHue MOJIEKYJIIPHON (hOPMYJIBI
OpPraHMYECKOI0 BEIIECTBA

12

48

49

50

CriocoObI mosTydeHus 1 IpUMEHEHNE
apeHoB

[eHeTHyecKast CBsI3b MEKLY Pa3INIHBIMU
KJTaccaMH YIJIeBOJIOPOJIOB

Pacu€rhl Mo ypaBHEHHUSIM XUMHUECKHX

peakuuii. CucremaTusanus u 06001eHe
3HaHUH 110 TEME

12

13

13

o1

[IpupoHsbIi ras.
KameHnHbIi1 yrosb 1 IpOIyKThI €70
nepepadboTKu

13

52

Hed1s 1 cioco6w1 €€ mepepaboTku HEPTH.
[TpuMmeHeHre TpoAYKTOB nepepaboTKu
He(TH

[TorryTHBIE HETSIHBIE Ta3bI

13

53

54

I'eHeTHuecKkas CBsI3b MY pa3IMUHBIMU
KJIaCCaMH YTJIEBOIOPOJIOB
I"aoreHONpPOU3BOAHBIC YTICBOAOPOIOB:
9JIEKTPOHHOE CTPOCHHE; PEAKIINU
3aMEIIICHUS TaloreHa

14

14

SKnacc




55

JleiicTBue 11e0uei Ha
rajoreHInpou3BoAHbIe. B3aumopeicTeue
JUTAIOTCHAIKAHOB C MAarHUEM M [IHHKOM

14

56

57

Cucremaruzanusa 1 00001IeHHE 3HAHUHN 110
paszneny «YrieBogopOab»

3ader 1o Teme "YrieBoaopobl" (Teopus)

14

15

58

3auer no teme "YrieBoaopoabl"”
(mpakTuKa)

15

59

[IpenenbHbIe 0THOATOMHBIE CITUPTHI:
TOMOJIOTUYECKUH psizl, oOmmas Gpopmyia,
CTPOEHHE MOJIEKYJI, N30MepHs,
HOMEHKJIaTypa, Kiaccuuxanms,
¢du3nyeckue cBoicTBa

15

https://stepenin.

ru/organic

60

61

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB

CriocoObI nostyueHus ¥ IpUMEHEHNE
OJTHOATOMHBIX CIIHPTOB

15

16

62

[Ipocteie 3¢upbl: HOMEHKIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOUCTB

16

63

MHOFO&TOMHI)IG CHI/IpTI)II OTHUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, HUx q)HSquCKI/Ie U XUMHNUYECCKHUEC
CBOMCTBA

16

64

65

CriocoObI nostyueHus 1 IpUMEHEHNE
MHOTOAQTOMHBIX CITUPTOB

DEeHOBI: CTPOSHUE MOJICKYJIBI,
HOMEHKJIaTypa, H30Mepusi, GU3NIECKUE
cBoiicTBa. TOKCHYHOCTH eHOIa

16

17

https://stepenin.

ru/organic
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66

XuMu4eckue cBoiicTBa (heHoa

17

67

68

CnocoObI MoTy4YeHus: U IPUMEHEHNE
denona

[TpakTrueckas padora Ne 5. Pemenne
AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«CriupThl 1 PEHOITBIY

17

17

69

Cucremarusanus U 0000IEHUE 3HAHUN 10
TEME

18

70

AJ'II)I{GFI/II[I)I M KCTOHBI: 3JICKTPOHHOC
CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHE PsIIbI, 001mas opmyia,
U30MepHs U HOMCHKJIaTypa

18

https://stepenin.

ru/organic

71

72

Anblierupl ¥ KeTOHbI: GU3NUECKUe U
XUMHYECKHE CBOIMCTBA; pEeaKINU
MPUCOEANHEHUS

Peakiun okucineHys U Ka4yeCTBEHHBIE
pCakiuu AJIbACTUA0B U KETOHOB

18

18

73

CriocoOblI TOTyYeHUSs aTbACTUIOB U
KETOHOB

19

74

75

HenpenenpHbie anpaeruapl 1 KETOHBI
JukapOOHMIBHBIC COSTMHEHUS

[Tpaktudeckas padora Ne 6 «Abaeruab

19

19

76

KonTponbnas pabota Ne 3 mo remam
«CnupTthl, ipocTthie 3(Upsbl, HEHOIBI.
Anbaeruibl U KETOHbBD)

19

77

OOHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIC
KHUCIIOTBI, 0COOEHHOCTH CTPOEHUS UX
MOJIEKYI

20

https://stepenin.

ru/organic
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78

N3omepus 1 HOMEHKIATypa KapOOHOBBIX
KHCIIOT, UX (pU3HYECKHE CBOWCTBA

20

79

80

81

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT

Oco0EHHOCTH CBOMCTB MYPaBbHHOM
KHUCI0Thl. MHOrOOOpa3ue kKapOOHOBBIX
KHUCIIOT

Oco0eHHOCTH CBOMCTB: HETPEACIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
KHCJIOT.

20

20

21

SIKmacc

82

HpellCTaBI/ITeJII/I BBICIIUX Kap6OHOBI)IX
KHCJIOT

21

83

84

[TonsiTHE O TPOM3BOAHBIX KAPOOHOBBIX
KHCJIOT

CriocoObI nostyueHus ¥ IpUMEHEHNE
KapOOHOBBIX KUCIIOT

21

21

85

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIJI,
obmas popmyina, uzomepus u
HOMEHKJIaTypa

22

86

87

88

duznueckre 1 XUMUYECKHE CBOMCTBA
CJIOKHBIX 3(UpPOB

Pemienne paC‘-IéTHBIX 3aaa4: 10 YPaBHCHUTIO

XUMHYECKON pPEaKIMH, Ha ONPEIEICHHE
MOJIEKYJISIPHOUM (pOpPMYJIbI OpraHMYECKOTO
BEIIIECTBA

[IpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAJIBHBIX 33a4 10 TEME

22

22

22




"KapOoHOBBIE KUCIIOTHI"

Kupsl: ctpoenue, Gpusndeckue u

https://stepenin.

89 . 23 )
XUMHUYECKHE CBOICTBA (TUAPOIIU3) ru/organic
OcoOEHHOCTH CBOWCTB JKHUPOB,

90 COJIEpXKAIINX OCTATKH HETPEISTbHBIX 23
YKUPHBIX KUCTOT. JXKupsl B mpupoje
MBpb11a Kak COJIM BBICIIIUX KapOOHOBBIX

01 KHCTIOT, UX Mototiee neiictsue. [lonstue o 23
CUHTETHUYECKUX MOIOIIUX CPENICTBAX
(CMC)

I'enernueckas CBsI3b YIiIeBOJIOPOJIOB U

92 KHCIIOPOJICOICPIKANIUX OPTaHUICCKIX 23
BEIICCTB
Pacu€tel Mo ypaBHEHUSIM XUMHUECKUAX

93 . 24
peaximii
CucremaTtu3zaiys u 0000IIeHHe 3HAHUI IO

94 24
TeMe

95 [IpakTuueckas padbora Ne 8 «CnoxxHble 24
3UpBbI, JKUPBI, MbLIa»

96 3adet 1o Teme «KapOOHOBBIE KHUCITOTHI. 24
Cnosxnble 3¢upsl. XKupbn
OO01mas xapakTepucTHKa YTI€BOI0B U

97 KJIaccu(UKaIus yrieBoJoB (MOHO-, IU- U 25
MOJIMCaXapHUIb)

08 Momnocaxapuibl: (pu3nuecKrue CBOMCTBa U o5
HAXO0XJICHUE B IPUPOJIC

99 XUMHYECKHE CBONCTBA MOHOCAXapHI0B 25

100 [IpumeHnenue rioKo3sl, €€ 3HaUeHUE B 25



https://stepenin.ru/organic
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KUBHCACATCIIbHOCTH OpraHnu3smMa

I[I/IcaxapI/II[BIZ caxapo3a, MajibTO3a 1

Skysmart kiacc

101 nakrto3a. HaxoxxaeHue B mpupojae u 26
NPUMEHEHHE IUCAXaPH]IOB
102 BoccranasnuBaromye u 26
HEBOCCTaHABJIMBAIOIINE TUCAXAPHIBI
103 [Tonmucaxapuasl: CTpOEHUE MAaKPOMOJIEKY!I, 26
buznvecKue
104 [Tonucaxapupl, XMMAYECKHE CBOWCTBA U 26
pUMEHEHHE
105 [TonsiTrie 06 NCKYCCTBEHHBIX BOJIOKHAX 27
Pemenne pacdeTHsIX 3a1a4 Ha
106 OTpeIeNICHUE JIOJIM BBIXO/A MPOTyKTa 27
PEaKIH OT TEOPETUIECKHA BO3MOKHOTO
107 Cucremarusanus 1 0000IeHNE 3HAHUHN 110 97
pasneny
I'eneTndeckas CBA3b MEXKIY AKnace
108 YTJIEBOAOPOAAMH U 97
KHCJIOPOI0COAEP KAIIMMU OPTaHUYECKUMHU
COCIIMHEHUSIMHU
109 [IpaxkTuueckas padora Ne 9 «YrneBoabi» 28
KonTponbhas pabota no teme
110 "Kucnoponcoaepkarniue opraHuIecKre 28
coenuuenus"
AMUHBL: KTacCUpUKAIMS, CTPOCHUE https://stepenin.
111 MoJIeKyJ1, oOmias Gopmyia, usomepus, 28 ru/organic
HOMEHKJIaTypa 1 (pU3NUECKHEe CBOICTBA
112 XUMHYECKUE CBOMCTBA ann(paTHIecKux 28



https://stepenin.ru/organic
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aAMHHOB

113

114

AHnnuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH

XUMHYECKHX CBOMCTB aHUJIMHA

CrniocoOblI MoTy4eHus U IpUMeHEHUe
anu@aTuyecKux aMHMHOB

29

29

115

AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
u30MepHsi, (GU3NYECKHe CBOMCTRA.
OTtaenpHbIC IPEICTABUTENH O
AMUHOKHCIIOT

29

116

XHUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT, HX
OMOJIOTHUYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTe3 ¥ THAPOJIN3 TIENTHIO0B

29

117

118

benku kak npupoaHbIe TOTUMEPHI;
CTPYKTYpPHI O€JIKOB

XHUMHUYECKHE CBOUCTBA OEIIKOB

30

30

119

120

121

122

A3oTcoaepKaIre reTeporuKINIeCKIX
COCANHCHUAX. HYKJ'ICI/IHOBBIC KHUCJIOTHI.
COCTaB, CTPOCHHUE U OMOJIOTHYECKAs POJTb

[Tpaktuyeckas padora Ne 10. Pemenune
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
«A30TCcoIepKaIIie OPTaHNIEeCKUE
COETUHEHUS

[IpakTuueckas padora Ne 11. Pemenue
HKCIEPUMEHTAJIBHBIX 33/a4 110 TEME
«Pacno3HaBaHne OpraHMYeCcKUX
COECTUHEHUI)

KonTtponbHas pabora o Teme
"A3oTcoaeprKalye opraHun4ecKue

30

30

31

31




coenuueHus"

123

124

125

OcHOBHBIE IOHATUSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/BbI UX CUHTE3a —II0JIMMEPU3aLIUs U
IIOJIMKOHICHC AL

[TnactMaccel. YTunuzanus u nepepadoTka
IIacTUKa

DacToMepbl: HaTypaJIbHbIN
CUHTETHUYECKUE KayuyKu. Pe3una

31

31

32

126

BouiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunretnyeckue. [lonumepsl cnenuanbHOro
Ha3HAYECHHUS

32

127

128

129

[TpakTiueckas padota Ne 12. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeME
«Pacno3HaBaHue macTMacc ¥ BOJIOKOH»

O06o0011eHNEe U cUCTeMaTU3aIHs
U3y4EeHHOI'0 MaTepuaia o Teme
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

KonTposasnas padora no reme «BMC»

32

32

33

130

131

132

I'eneTnueckas cBsI3b MEKY KilacCaMu
OPTraHUYECKUX COCTUHEHUIN

Haxoxnenne MonekyssipHoit popmyiibi
OpPraHMYECKOT0 COEUHEHMSI 10 MACCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIUX B €70 COCTAB,

Haxoxnenue MonekynsapHoil popmysisl
OpPraHUYeCcKOro COeTMHEHUS M0 Macce
(06BEMY) IPOYKTOB CrOpaHus, 1O
KOJIMYECTBY BeIecTBa (Macce, 00bEMY)

33

33

33




MPOYKTOB PEAKITUH /I UCXOTHBIX
BEILIECTB

YcTaHOBIIGHUE CTPYKTYPHOU (hOPMYITBI
OpPraHUYeCKOTO BEIIECTBAa HA OCHOBE €r0
XUMHUUYECKUX CBOMCTB WX CIIOCOO0OB

133 34
MOJIy4YEHUs1, OIIpeIeNIeHIEe IO BBIX0/1a
IPOJYKTa PEAKIUU OT TEOPETHUECKH
BO3MOKHOT'O
134 PesepBHoe Bpemst 34
135 PesepBHOe Bpems 34
136 PesepBHOE Bpems 34

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

136

11




11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Jara (undposbie)
n/n Tema ypoka Bceero Kontponbueie  Ipaxrmyeckue H3yuyeHHusi ~ 00pa3oBaTesIbH
padoThI padoThI BIE pecypeh
BBOIHBINM HHCTPYKTaX MO TEXHUKE
0e3omacHOCTH. MeTOo/ bl U3Y4YEeHHUS,
1 UCIIONIb3YEMbIE B XUMHH (CUHTE3, aHAJIHN3). 1 1
Lenu u 3agaun XuMur. MeTOIbI U3yUYCHHUS,
UCIIOJIb3YEMbIC B XHMHH
XHUMHYECKUH DJIEMEHT, IIePUOIHISCKas
2 cHCTeMa XUMMHYeCKuX annemMeHToB [1.1. 1 1
MenneneeBa. Buabsl XMuMHAYECKOU CBSI3U
3 Knaccudukanms, cBoiicTBa U MogydeHUe 1 1 SAKnacc
HEOPTaHMYECKUX BEIICCTB
4 Kitaccudukanms, cBOWCTBA U TOTydeHUE 1 1
OpPTaHMYECKUX BEIICCTB
5 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX 1 )
peaxiuit
6 OKHCIIMTETBHO-BOCCTAHOBUTEIHHBIE 1 9
peaxkun
7 Bxonnoii cpe3 3Hanuit 1 2
3 Atom. CocTaB aTOMHBIX siep. XUMUYECKHMA 1 5 https://stepenin.r
aneMeHT. M30Tomb! u/tasks/common
9 CoBpeMeHHast MOJICITb CTPOSHUS aToMa 1 3
OnekTpoH. JlyanusMm 3JaeKTpoHa
10 CrpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, 1 3



https://stepenin.ru/tasks/common
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KBaHTOBBIC YHCJIa

11

12

Knaccugukarus XauMHUUECKUX JIEMEHTOB (S-,
p-, d-, f-amemenTHI)

PacnipesieneHne 31eKTPOHOB IO aTOMHBIM
opOuTamsIM

13

DJEeKTPOHHBIE KOH(PHUTypaIlMi aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YX1EHHOM
COCTOSIHUU

14

15

16

17

18

DJEeKTpOHHBIE KOH(PHUTYpaAIIMH HOHOB.
DIEeKTPOOTPULIATETLHOCTh

[IpeanocbUIKK OTKPBITHS IEPUOIUIECKOTO
3aKOHA: HaKOIUIeHHE (haKTOJIOTHYECKOTO
MaTepuaia, padbota npeamecTBeHHUKOB J[. 1.
Menneneena (Illankyptya, bepuenuyca,
Hrronenaca, Maiiepa, Jlo6epeitaepa)
Ilepuoanueckuii 3akoH u [lepronnueckas
crucTemMa XMMUYeCKuX aiemMeHToB 1. U.
Menzeneesa, CBsi3b C COBPEMEHHOU TEOPUEH
CTPOEHUS AaTOMOB

3aKOHOMCpHOCTI/I W3MEHEHHS CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U 06p33yeMBIX MU
IMMPOCTHIX U CJIOXHBIX BCHICCTB 110 I'pyIilaM U
nepuoaam

CI/ICTCMaTI/ISaI_II/ISI n 0606H_[CHI/IC 3HAHUM 110
TEMC

19

Bunper xummrdeckoii cBs3u. MexaHn3MEbl
00pa3zoBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMONIEKyIsipHbIE

https://stepenin.r

u/tasks/common
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B3aUMOJIENCTBUS

20

21

BaneHTHOCTh U BaJleHTHbIE BO3MOXKHOCTH
aToMOB. CB3b 3JIEKTPOHHOMN CTPYKTYpPbI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOECHUEM

HpCI[CTaBJ'ICHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKJIaTypa

https://stepenin.r
u/tasks/common

22

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTANINYECKUX PEIIETOK U CBONCTBA
BEIIIECTB

23

KonTtponpsnast padora Ne 1 o remam
«CTpoeHue aroma, KBaHTOBbIE yucia, [13 u
I[ICXD .M. MenneneeBa, CTpoeHHUE
BELIECTBA»

24

25

26

[TonsaTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJIJIOUIHBIX pacTBOPax

VcTuHHBIE paCTBOPBI: HACBILLEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnornaparst

CriocoOb! BeIpaXKEeHUsI KOHIIEHTPALUU
pacTBOpOB

27

Pemmenue 3aga4 ¢ UCIIOJIL30BaHUEM MOHATHH
«maccoBas J0Ji paCTBOPEHHOTO BEIIECTBAY,

28

Pemenue 3amau ¢ ucmojib30BaHUEM TOHATHI
«MOJISIpHAst KOHIIEHTPAIUS U «MOJISUThHAS
KOHIICHTPAIIHS

https://sciencefor

you.ru/reshenie-
realnyh-zadanij-
egje-2016-goda

29

Knaccudukanus 1 HOMEHKIIaTypa
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HCOPTraHNYCCKUX BCIICCTB

CucreMmarusanys 1 0000IeHrE 3HAHUI 110

30 8
TeEME

31 Kontpoisbnas padora Ne 2 mo TemMam 8
«MHoroo6pa3ue BemecTB. PacTBopbi»

39 Krnaccudukanus XMuMUYECKUX PEaKIuii B g https://stepenin.r
HEOPraHUYECKOW M OPraHMYECKOM XHUMUH. u/tasks/common
3aKOH COXpaHEHHUs1 MacChl BELIECTB; 3aKOH

33 COXpaHEHHUs U IPEBPAIIECHUS SHEPTUU NTPU 9
XUMHYECKHX PEaAKIUIX

34 TennoBble 3¢ (eKThl XUMUYECKUX PeaKIHii. 9
TepMoxuMHUYECKUE YpaBHEHHUS

35 Oueprus ['m66ca. 3akon ['ecca u ciencTBus 9
U3 HETo

36 Brrauciienus mo ypaBHEHUSIM XUMHYECKUX 9
PEaKIuii ¥ TEePMOXHUMUYECKHM YPaBHEHUSIM
CKOpOCTbh XMMMUYECKOHN pEaKLuH, €€

37 3aBHCUMOCTB OT Pa3IMUHBIX (PAKTOPOB. 10
Karanu3z u kaTanu3aTopbl

38 ['oMoreHHbI€ U TeTEPOreHHbIE PEAKIINH 10
[IpakTuueckas padora Ne 1 o reme

39 "BnusiHue pa3nnyHbIX GaKTOpOB HA 10
CKOPOCTbh XUMHUYECKOW peakinu"

40 OO6patumMble 1 HEOOpaTUMBbIE PEAKIINU. 10
XHUMHYECKOE PAaBHOBECHE
[TpakTrueckas padota Ne 2 o Teme

41 "BausiHue pa3nUYHbIX (GaKTOPOB Ha 11

M10JIO’KEHNE XUMHUUYECKOTO paBHOBECHS"
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DnekTponuTrdeckas auccounanusi. CuiabHbie

42 U cinabblie IeKTpoauThl. CTeneHb 1 11
JUCCOLIUAIIUT
Nonnoe npoussenenue Boabl. Cpena BOJHBIX

43 pactBopoB. Bomopoansrit mokazarens (pH) 1 11
pacTtBopa

44 IMunponus coneit 1 11
[TpakTueckue padota Ne 3 «Pemenue

45 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 12
«'maponus»

6 Peaknuuu, nporekaromue B pacTBOpax 1 12
JJIEKTPOJIUTOB
[TpakTiueckast pabota Ne 4 o Teme

47 "XuMu4ecke peakliuy B pacTBOpax 1 12
AJIEKTPOIUTOR"
OKHUCITUTEEHO-BOCCTAHOBUTEIILHBIC https://studarium.

48 peakiuu. BaxkHelme okuciuTenu u 1 12 ru/ovr/2
BOCCTaHOBUTEIH

49 MeTo]1 3JIEKTPOHHOTO (3JIEKTPOHHO- 1 13
HMOHHOT0) OanaHca

50 MeTo]1 2JIeKTPOHHO-HOHHOTO Oayranca 13

51 DNEKTPOIN3 PACTBOPOB BELIECTB 1 13

52 DIIEKTPOJIN3 PACIUIABOB BEIIECTB 1 13

53 Pemienue 3a1au pa3auyHbIX TUIOB 1 14

54 Pemenue 3a1ay pa3nu4HbIX TUIIOB 1 14

55 CucremaTtu3zaiys u 0000IICHHE 3HAHUN TT0 1 1
TeMe "XuMuyeckue peakiuu'

56 KoHnTtposnbHas padota mo teme "XuMHUUYECKHE 1 14



https://studarium.ru/ovr/2
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peakuun"

S7

58

59

[Tonoxxenue HemetamioB B [lepuoanueckoit
CHUCTEME XUMMHUYCCKUX AieMeHToB [1. U.
MemnieneeBa 1 0COOCHHOCTH CTPOCHUS MX
aToMoB. DHU3MUYECKUEe CBOMCTBA HEMETAJIOB

ANoTpOIUsl HEMETAJUIOB (Ha TIpUMepe
KHCTI0poJia, cephl, hocdopa u yriaepoaa)
Bopopon: nonydyenue, pusndeckue u
XUMHYECKHE CBOMCTBA [ Mapu bl

15

15

15

60

lanorensl: HAXOXKACHUE B MPUPOJE, CIIOCOOBI
HOJIy‘IGHI/IFI, (1)I/ISI/IHGCKI/IG U XUMHUYCCKHUC
CBOMCTBA

15

61

62

63

I"anorenoBoiopoabl. Baxknerue
KUCJIOPOACOAEPKAIINE COCTUHEHUS
TaJIOreHOB

JlaGopaTopHbIe U IPOMBIIUIEHHBIE CIIOCOOBI
noJryueHus rajnoreHoB. [Ipumenenue
TaJIOTEHOB U UX COCIUHEHUM

[IpakTuueckas pabora Ne 5. Pemenue

AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME
«l"anoreHsn»

16

16

16

64

Kucnopon: mabopatopHbie u
IMPOMBIIIJICHHBIC CIIOCOOBI IIOJIYUCHMUA,
dbuznyecKrue 1 XUMUIECKHE CBONCTBA.

16

65

66

du3nyeckue U XUMUYECKHE CITOCOOBI
MMOJIYYCHHA KHUCJIIOpOaa

O3on. [IpnMeHeHne KUCIopoaa U 030Ha

17

17

67

OKCHUIBI U IEPOKCHIBI

17




68 Pemenue 3a1a4 pa3nuyHbIX THIIOB 17
Cepa: HaX0XXJIEHHUE B IIPUPOJIE, CIIOCOObI

69 MOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE 18
CBOMCTBA

70 CepoBoaopo, cyab(puasl 18

71 Kucnopozacoaepsxamiye COeAMHEHUS CEPHI. 18
Oco0eHHOCTH CBOICTB CEpHON KHCIOTHI
[TpakTuueckast pabota Ne 6. Pemenue

72 AKCIIEPUMEHTAJIbHBIX 33/1a4 1o Teme «Cepa u 18
€€ COeUHECHUA»
A30T: Hax0XJIeHHE B IPUPOJE, CIIOCOOBI

73 MoJyueHusl, PU3NYECKUE U XUMHUYECKHE 19
CBOMCTBAa. AMMMAaK, HUTPU/IbI

24 Kucnopozacoaep:xamiye coeAMHEHUS a30Ta. 19
Oco0GeHHOCTH CBOWCTB a30THON KUCIIOTHI

75 [IpumeHeHme a30Ta ¥ €ro COCAMHEHUH. 19
A30THBIE y10OpeHus
docdop: HaxXOkKAEHUE B IPUPOJE, CIOCOOBI

76 HOJy4YeHHUs1, PU3NUECKUE U XUMUYECKHE 19
cBoiictBa. @ochunpl u pochun

77 Oxkcunsl pocdopa, pochopcoaepxarue 20
kucinoTsl. Comu pocopHOI KUCTOTHI

78 [Tpumenenue docdopa 1 €ero coeTMHEHUH. 20
®dochopHbie y1oOpeHust
[IpaxkTuueckas padora Ne 7 Perenue

79 AKCIEPUMEHTAJIBHBIX 33/1a4 110 TEME «A30T U 20
dbochop 1 UX COCTUHECHUS

80 Yriepoa: HaxoXIeHUE B PUPOJIE, 20




¢du3nueckre 1 XUMUYECKHE CBOWCTBA
[IPUMEHEHHE

81

AnnoTponHsle MOAUBHUKALUY YIIIEpOaa:
AKTHBHUPOBAHHBIN YIrOJjb, aICOPOLIUS.
Oymnepensl, rpadeH, yriepoaHble
HaHOTPYOKH. [IprMeHeHne mpocThIX
BEILIECTB, 00Pa30BaHHBIX YTIEPOAOM

21

82

83

84

Oxcupn yriepoaa(ll), oxcua yrinepona(1V),
YroJIbHast KUCJIOTA U €€ COJIU

[Tpaktuyeckas padora Ne 8 «Ilonyuenue u
coOupaHue ra3oB (KUCIOPOI, aAMMHUAK, OKCHU]T
yraepoaa (IV) u ap.), onbITEL ¢ HUMIY

[Tpeanoceuiku co3nanus TXCOC: paboTbl
npenuecTtseHHUKOB A.M. Bytieposa
(Troma, Benep, Kepap, Kekyie), cvesn
ecrectBoucnbiTarenel B . [lnelepe

21

21

21

85

OcCHOBHBIE TIOJIO’KEHUSI TEOPUH CTPOCHUS
OPraHUYECKUX COCIMHEHUN. XUMHUYECKOE
CTPOEHHE KaK MOPSIAOK COCUHEHU U

B3aUMHOT'O BIIUSHHS aTOMOB B MOJIEKYJIaxX

22

https://stepenin.r

u/tasks/common

86

["omonorus, nuzomepus, GyHKIIMOHATIbHBIE
TPYIIIBI B OPTaHUYECKUX COECIMHEHMSX.
3aBUCHUMOCTb CBOMCTB BEILLIECTB OT
XUMHUYECKOTO CTPOCHUS

22

87

88

Pemenne 3a1a4 pas3sjIM4YHbIX TUIIOB

KpeMmuuii: Haxox1eHne B MPUPOJIE, CIIOCOOBI
NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBA

22

22
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Oxcupn kpemuusi(1V), kpeMHUEBast KMCIIOTA,

89 23
CUJIMKATBI
90 [IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM. 23
CrexJ10, €ro MoJy4eHue, BUIbI CTEKIIA
91 KpeMmHuiiopranudeckue CoeTMHeHUs 23
92 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 23
CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO https://stepenin.r
93 rene "Hemerams" 24 u/tasks/common
94 KoHntposbhas padora mo teme "HemeTambr" 24
95 AHanm3 pe3yinbTaToB KOHTPOJILHOU PabOTHI, 24
KOPPEKIHsI OIUO0K
ITonoxxenue MmeraiuioB B llepuoanyeckon
96 CUCTEME XUMHUYECKHX DIIEMEHTOB. 24
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04€K aTOMOB METAJJIOB
97 O6mue ¢puznyeckre CBOMCTBa METAIIOB. 25
[IpuMeHeHne METaIIOB B OBITY M TEXHUKE
98 Cmael MetaiuioB. Kopposwust MeTamioB 25
99 Pemienue 3a1au pa3auyHbIX TUIOB 25
DIIEKTPOXUMUYECKUHN Pl HAIPSKEHHUM
100 MeTaisoB. O01mue crnocoObl MOTyYeHHS 25
METAIIJIOB. DIEKTPOIU3
OO6mas xapaktepucTtuka MmetayioB |A-
rpymisl [leprnoanyeckoi cucteMbl
101 XUMUYECKHX AJIeMeHTOB. Hatpuii u xanuid: 26

NoJy4YeHue, pu3nuecKkue u XUMUIeCKHe
CBOMCTBA, IPUMEHEHHUE IIPOCTHIX BEIIECTB U
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UX COCOUHEHUN

O6mas xapakrepuctuka metaiuioB |A-
rpymus! llepruoauyeckoi cucreMsl
XAMHUYECKHUX JIEMEHTOB. Maruui u

102 . 26
KaJbIMI: TIOTy4YeHue, Gu3nyeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB U UX COCTUHEHUIN

103 JK€ctkocTh BOBI M CITOCOOBI €€ yCTpaHeHHS 26

104 AnoMuHUN: Iony4yeHue, pusndeckue u 26
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

105 AmMdoTepHbIE CBOWCTBA ATFOMUHUS 27
AMdoTepHbIE CBOMCTBA OKCHIA U

106 THJIPOKCUA ATFOMUHUA, 97
THJIPOKCOKOMITIIEKCHI aTFOMUHHMSI, UX
pUMEHEHHE

107 Pemienue 3agau pa3auyHbIX TUIOB 27
[IpakTuueckas pabora Ne 9. Pemenue

108 IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe 27
«MeTasutbl TIIaBHBIX TOATPYIII
OO01mast XxapaKTepHUCTHKA METAIIIIOB

109 no0ouHbIX noarpynn (b-rpymnm) 28
[lepromudeckoil CHCTEMBI XUMHUECKUX
JJIEMEHTOB

110 dusnueckue 1 XMMUYECKHEe CBOMCTBA XpoMa 28
M €T0 COCJIMHECHUH, UX TPIMEHEHHE

11 OxucnuTenbHbIe CBOWCTBA COJIEH Xpoma U )8
Maprasia B BBICIIEH CTEIIEHH OKUCIICHUS

112 KomMruiekcHbie cOeTMHEHHS XpoMa 28




113 Baxwneiimme coeJUHEHNsT Maprania 29
[TepmaHraHar Kasuus, €ro OKMCIUTEIbHbIE

114 . 29
CBOWCTBA
®u3nyecKue 1 XUMHUYECKHE CBOMCTBA

115 Keresa u ero coeqnHeHui. [lomydenne u 29
IPUMEHEHHE CIIaBOB XKelle3a

116 ®usnyeckue 1 XUMUYECKUE CBOMCTBA MEIU 29
U €€ COeIMHEHU, UX IPUMEHEHHE

117 Pu3nyecKue U XUMHYECKUE CBOMCTBA [IUHKA 30
U €T0 COCMHEHUH, X IPUMEHEHHE.

118 ' IpOKCOKOMITIIEKCHI ITMHKA 30
[Ipaktuueckast padora Ne 10. Pemenne

119 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe 30
«Mertanibl MOOOYHBIX MOATPYII»

120 Pemenue 3a1a4 pa3nuyHBIX THIIOB 30

121 O06o0011eHNEe U CUCTEMAaTU3aIMs] U3YYEHHOTO 31
MaTepuania 1o reme "Merasuibr"

122 KonTponsnas padora no teme "Mertasmibr" 31

123 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI, 31
KOPPEKIHs OMUO0K
Ponb xumun B o6ecrieueHUN yCTOWYMBOTO

124 pa3ButTus yenoseuecTsa. [lonarue o 31
HAYYHBIX METO/IaX MCCIIEJOBAHUS BEIIECTB

125 HayuHble MpUHIMIIEI OpraHU3aluu 39
XUMHYECKOTO TIPOU3BO/ICTBA.

126 [IpombInieHHBIE CITOCOOBI MOTYYeHUS 39
Ba)XHEUIIINX BEIIECTB

127 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIICH 32




CpCAbl v Cro MOCICACTBUA

Xumusa u 310pPOBEE YCIIOBCKA.

128 1 32
JlexapcTBeHHbIE CpencTBa
129 Xumus 131/111[1/1. Pose xumnu B o0ecrieueHuun 1 33
MUIIeBON O€30MaCHOCTH
130 KocMmernueckue u map@roMepHbIE CpeIcTBa. 1 33
briToBast xumus
XuMus B CTpOUTENBbCTBE. BaxkHeiine
131 CTPOUTENBHBIE U KOHCTPYKIIHOHHBIE 1 33
MaTepHuabl
132 XUMHUS B CEIbCKOM XO3SIICTBE. 1 33
Opranuyeckue U MUHEpaJbHbIE Y100peHus
CuctemaTtuzanus 1 0000IIEHHUE 3HAHUH 110 https://stepenin.r
133 t B 1 34 u/tasks/common
TeMe
134 Pemienue 3agayu pa3zHoro tumna 1 34
135 PesepBHOE Bpems 34
136 PesepBHOE Bpems 34
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.

Pymuruc T'.E. Xumus: Heopranumveckas XuMHs: Y4eOHMK s 8  Kiacca
obmeooOpazoBatenbablx  yupexaenni / I.E. Pymutuc, ®.I. ®Penpaman. — M.:
[Tpoceemenue, 2019.

Pynsutuc I'.'E. Xumus: Heopranudeckass xumusg. OpraHuyeckas XuMmus: ydeOHUK s 9
Kiacca obmieoOpaszoBarenbHbix yupexkaeHuit / [.E. Pymutuc, ®.I'. ®enpaman. — M.:
[Tpoceemenue, 2019.

INabpuensnO.C., Mackae®. H., ITonomapeBC.lO., TepenunuB.M. Xummsa. 10 xmacc.
[IpodunpHeld ypoBEeHb : Yy4yeOHMK [Uid OO0IIE00pa30BaTENbHBIX YUPEKICHUN — MO
penakmueii B.U. Tepenuna. — 10-e u3ganwue, crepeornr. — M. : Ipoda, 2011

Ia6puensu  O.C. Xummsa. 11 «macc. IlpodunbHbld  ypoBeHb : Y4eOHUK  JUIS
obmieo0paszoBarenbubix yupexaenuin / O.C. I'abpuensn, .. JlbicoBa. — 8-¢ u3manue,
nepepaborannoe — M. : JIpocda, 2015

Xomuenko M.I'. COOpHHUK 3amad W yNpaXHEHWH AJs TOCTYMAOIUX B BY3BI: YdeOHOE

nocodue. - M.: OO0 «M3narensctBo Hoasg Boanay, 2009.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Pymsutuc T.E. Xwumusa: Heopranumyeckas XuMHsa: y4eOHMK 11 8  Kjacca
oOuieobpazoBarenbublx  yupexnaenud / I[.E. Pymsutuc, ®.I'. Penpaman. — M.:
[Tpocsemienue, 2009.

2.Tabpuensn O.C. Xumusa. 8 kmacc: Y4YeOHMK I OOIIEOOpPAa30BATENBHBIX YYEOHBIX
3aBeneHuid. — M.: Jlpoda, 2009.

3.Pymsutuc I'.E. Xumus: Heopranudeckas xumus. OpraHudecKkas XUMHS: Y4eOHUK Juist 9
Kiacca obmieo0Opa3oBarenbHbix yupexaenuit / I.E. Pymutuc, ®.I'. ®enpaman. — M.:
[Mpocsemenwne, 2010.

4.Tabpuensa O.C. Xumusa. 9 kmacc: YueOHMK Ui 00IIEOOPa30BATENBHBIX y4eOHBIX
3aBenenuil. — M.: [Ipoda, 2009.

5.T'abpuensnO.C., Mackaes®. H., IMonomapesC.IO., TepenunuB.U. Xumus. 10 kiacc.
[TpodwmiibHbIA ypOBEHb : Y4eOHHK JUIsl OOLICO0pa3oBATEIbHBIX YUPESKICHUA — MOJ

penakmueit B.1. Tepenuna. — 10-e u3panue, crepeornir. — M. : Jlpoda, 2011



6.Tabpuenss  O.C. Xumusa. 11 xmacc. IlpoduibHBIA ypOBEeHb : y4eOHMK JJIst
obmieoOpazoBarenbHbix yupexacauii / O.C. ['abpuensu, I'.1. JIsicoBa. — 8-¢ u3nanue,

nepepadoranHoe — M. : JIpoda, 2015
7.Copoxun B. B., 3notaukos J. I'. Xumus B tecrax. - CI16.: Xumus, 2008

8.1Itpemmiep I'. . TecTsl, BONPOCH U OTBETHI 10 XUMuKU: KH. ms yyammxes 8—11 ki

obmeobpazoBart. yupexaenuii. — M.: [Ipocsemienue, 2007.
9.XKypun A.A. C60opHuK 3a1a4 110 XuMuH. Pemenune u ananus / M.: Aksapuym, 1997.

10.Xomuenko M.I. COOpHUK 3a1ad ¥ YIpPaKHEHHH I MOCTYNAIOMUX B BY3bl: YUueOHOE

nmocodue. - M.: OO0 «3narensctBo HoBass Bomna», 2009.

11.Kysemenko H.E., Epemun B.B., ITonkos B.A. Hauana xumun. COBpEMEHHBIN Kype JUIs

nocTynaromux B By3sl. — M.: 1 @enepaTtuBHas kHUroropronast komnanus,2008.

12 . Xumusa. Cnpas, marepuans: Ku. mis yuwammxca / [O. JI. TpeTwskos, nu. B.
Kazumupunk, . JI. Kecnep;Iloa pen. YO. 1. Tperpsakosa. - M.: [Ipocsemenue, 2007.

13.Xumus. Bonbmoii crnpaBounuk: /s INKOJLHMKOB M HOCTyHaromux B By3bl / E. A.
Andeposa u ap. - M.: [Ipoda, 2000.

14.5nuuknoneuyeckuii cinosaps. - M.: Ilenaroruka-ITpecc, 1999.

15.Copoxun B. B., 3notaukos J. I'. Xumus B tecrax. - CI16.: Xumus, 1996.

16.Ky3I>M€HKO H. E,, Epemun B. B. 2400 3ama4 17151 NIKOJIBHUKOB M IMOCTYMAIONTUX B BY3bI.
— M.: [Ipoda, 2007.

17.Tomendap6 S1. JI. u ap. 3amaunuk no xumuu. 8— 11 k. / 5. JI. Tomsadap6, 0. B.
Xonakos, 0. b. Jlononos. — M.: Ipoda, 1999.

18.BepI[0HOCOB C. C. BBenenue B HeopraHumdeckyro xumuio: KoHcmekT nekuuil ams
y4aluxcst XUM. KJI. ¢ yray0. u3yd. xumuu. — M.: Mupoc, 2003.

19.1tpemmnep T, U., Xoxnosa A. . MeToauKa pelieHns pacuyeTHBIX 3a/1a4 M0 XUMHH.
8—11 xi.: [Tocobue mst yuntens. — M.: IIpocBemienue, 1998.

20.12. 3yesa M. B. Xumus B cenbckoM xo3siictse. — M.: Jluct, 1999.

21.Ta6puensn O.C. Opranuueckass XUMHUs B TeCTax, 3aladax, ympaxkneHusx. 10 kmacc:
yaeOHoe mocobue misi obmeoopazoBatenbHbiXx yupexaenuit / O.C. I'abpuensu, WU.I.
Octpoymos, E.E. Octpoymoa. — M.: [Ipocda, 2008.

22.Eropos A.C. T'oToBMMCSl K 3K3aMeHy 110 XUMMH. JIJIS TOCTYNArOMIMX B CPEJHHE M

Beicure yueOnnle 3aBenienus / A.C. Eropos. — PoctoB n//1: ®enukc, 2007.



23.EI'D 2008-2010 Xumus : cOOPHMKH SK3aMEHALMOHHBIX 3aJaHuil /ABT. —cocT.: A.A.

Kasepuna. FO.H. Mensenes. /[.}O. [loopoTtun. — M.: Dxcemo. 2007-2010.

24.0Opranuyeckas XMMMs B TECTAX, 3a]auax U ympaxkseHusx. 10 kimacc: Yue6Hoe nocobue
i obmeodpazoBarenbHbx yupexaenuin / O.C. I'abpuensn, U.I. Octpoymos, E.E.
OctpoymoBa. — M. : Ipoca, 2003.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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2. https://stepenin.ru/organic

3. https://stepenin.ru/tasks/chem-variants

4. https://stepenin.ru/tasks
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