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MOSACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
ajlanTanuy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TAK¥Ke IS
OpOAODKEHNs OOydYeHHUsi B OpraHu3alusax Mpo(eccroHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBISIETCS OJHOU U3 MPUOPUTETHBIX AUCIIUTLINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  HMHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecreuynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJAEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMU IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YeHHs Y4eOHOTro MaTrepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGnE€HHOTO U3yUEHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 005S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3yUeHHUs MpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOYyYalOLIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIFOIIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yUYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3y4yeHue ImpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJACpP)KAHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUueHUs MpeaMETA.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  JJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUSAX O CTPOCHUU aTOMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca 0co00e BHUMaHKWE BONPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIayO0aEHHOTO YPOBHS M3YUYEHHS ISl KJIACCOB OMpeeaEHHOTo mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMUKO-(QU3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU IMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB M TEOPHUH B XMMHUU U B (U3HKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJsIpHasi Teopusi B (U3UKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEp)KaHMM IIpeaAMETa Il KIACCOB XHUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIy)KaT OCHOBOM Il W3y4YEHHs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHble NOpenMeTb», «MaremaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 337jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JAHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IuX
HAYYHBIX TPUHIIMIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yriayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIBI,
YBOKEHHUS K TMpOLecCYy TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HMCCJIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOECHHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHEpoOBaHUEe yYMEHUN M HaBBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01iee 9ucio 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJIGHTHOW CBSI3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbINM). TUNBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHUYECKUX COEOUHEHUH. MonekyaspHble W  CTPYKTYpHBIE  (POpPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHas. M3omepuss. Buael u3omepuu: CTPyKTypHas, IPOCTPAHCTBEHHAs.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobenHocTu W KiaccuUKalus OpraHudeckux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OMbITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IpPU HArpEBAHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AlKEHOB,  Sp-
ruOpUaM3alysl aTOMHBIX OpOWTalleld yriepoaa, G- U T-CBs3u. CTPYyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLIMH IPUCOECAVHEHMS, 3aMEIIEHUS B O-IOJOKECHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpHU3alUd U okucieHus. IIpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpHU3aluH, OKUCcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrosib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIleHUs] TalloTeHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, I[HAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIacTMacC, KaydyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB M FaJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKOAbL W riaulepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PacCTBOPUMOCTbH PA3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTA B aJbJIETH]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «ChupTel U
dbenomnwly, «KapooHoBbie KHUCIOTHI. CII0KHBIE YPUPHD.

A3o0Tcoaep:Kalue OpraHnv4ecKue cCoeJuHeHu .

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIEKyJie aHmiInHA. OCOOCHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrocoObl
MOJyYeHUs] M TpuMeHeHue anudaruueckux amMuHOB. [lonydyeHue aHuiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHble IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/bl W3YUYEHHUS BEIIECTB W HX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxkanme OpraHUYEeCKue COCIIMHCHHUS) u «Pacmo3naBpanune
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHbie Martepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOINMIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYEHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxaenue MoJIeKyJsIpHOM (HOPMYJIbl OPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
IPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCyIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KakK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYEeCKUi 3meMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIE opOuTanu. Kiaccudukanms XuMHUIecKiX 3JIEMEHTOB (S-, P-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB MO ATOMHBIM  OpOUTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuomnueckor CUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHCHUIN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pactBopsl. lIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaruys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATLHEIC
HAa3BaHUA OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPrUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatuMble U HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOTr0 paBHOBecHs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnIuTeNb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHST U BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHUE TMEPOKCUJA BOJAOPOJa B NPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tomoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MpUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢gusznueckne M XUMUYECKHME CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TMPOMBIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TONyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepwi(IV), okcun
ceprl(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHUI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriaepoaa(ll), oxcun yrimepona(IV), yronpnHas kucimora u e€
coJii. AKTUBUPOBAHHBIA Yroyb, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xumuueckue cpoiictBa. Okcuna kpeMHusi(IV), kpeMHHEBas KHCIIOTA, CHIIMKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoricTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
MOJTyYeHUS METaJJIOB: TUIPOMETAILTYprus, MUPOMETAILTYPIHUs,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3UHU.

Oo6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnyueckoit cuCTEMBI
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpymnmer [lepuogudeckoit cucTemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE INPOCTBIX BEIIECTB M HMX COEIUHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.



AIOMHUHWN: TTOTy4YeHue, GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynm (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTEIbHbIE CBOMCTBA.

@u3nuecKnue U XUMUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCupl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
U €ro CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNM.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUAPOKCHUIA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [I[pumeHnenue
LIMHKA ¥ €ro COCINHECHUM.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB M HMX NPEBPALCHUN:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KUCJIOPOJIe, HU3Y4YEeHHE KOJuleKIuu «MeTtamipl M CIUIaBbDY, B3aUMOJICUCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTMOHBbl METAJUIOB, B3aMMOJCHUCTBUE TUAPOKCUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMU KHUCJIOT U IIEJIOYEH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 10 TEMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COCAUHEHUSNY,
«Mertasibl TIaBHBIX TOATPYIID», «MeTasuibl HOOOYHBIX MOATPYIID.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O HAY4YHBIX METOJAaX IIO3HAHUS M METOAOJIOTMA HAYYHOIO HCCIEAOBAHUS.
HayuHble npuHUIKNBI OpraHUu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllsieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliuieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIUHBI.



XYMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIEe 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MAaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00bEMa, KOJIMYEeCcTBa BEIIECTBAa) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILIECTB HMMEET MpUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpallM BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHW4eCcKoM XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCu(PUKalus, NePpUOJIUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®dusrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, opraHus3M, dKocHcTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, NMUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKas MPOMBILIEHHOCTb, MIPOU3BOCTBO KOCMETUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOTr0 BOCIMTAHNS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITIOJTHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MNOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;



UHTEpeCAa M I103HABATEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIlUH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSA MOCJIEICTBUI
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBbIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HM3YUYEHHMIO MPOQPECCHI pa3IMdHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMATIBHON CPEJibl;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poJId B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHOM KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JIEeSITEIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAIbHBIC yUe€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIY HU3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peaKkuuy — MpPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOMIOATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHGPoOpMalu (HAy4HO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3amay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
XoJ1e 00CykIeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrMOCO0 HMX peleHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha YIiIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(DHUCCKUC
JUTsL y4eOHOTO peaMeTa « XUMUSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUBI JESITCILHOCTH
10 TTOJTYYCHHUIO HOBOT'O 3HAHUS M IPUMEHCHHIO 3HAHMM B Pa3IMYHBIX YUCOHBIX
CUTYaIMsIX, a TAKXKE B PeabHBIX KU3HCHHBIX CUTYAIlUsX, CBI3AHHBIX ¢ XuMue. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTpaXXaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIMUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MMacCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHUAJIOB,
HOBBIX HCTOYHHUKOB SHEpIuH, B oOecrneyeHNn pPalMOHATBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TaKXe OKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0pPOBBIO Y IPUPOHOM CpEE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIH, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3aIus aTOMHBIX oOpOuTajed, HOH, MOJEKYJa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BbEM, YIIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (opMymbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHs CTPYKTypHass M IPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAas), H30MEpPbl, TOMOJIOTHYECKHH psAJ, TOMOJIOTH, YTJEBOJOPOJIHI,
KUCJIOPOJI- M a30TCOJIECPKAIIME OPraHUYECKUE COEAUHEHUS, MOHOMEp, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHaeneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHCHUS
W TpEBpallieHUs OHHEPruu TMpPU XUMHUYECKHUX peaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MMOHUMaHHS TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEACTABICHUS
O MEXaHHW3MaX XUMMYECKHX PpEaKIHUi, TEPMOIUHAMUYECKUX M KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHMS, O B3AUMHOM BJIUSIHUM aTOMOB U T'PYIMI aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MEpHBIN dpdexTri, opueHTanTs! 1 u Il pona);
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMMX  HAyYHBIX  NPUHIUIAX  XHMHYECKOTO
MIPOM3BO/JICTBA (HA IPUMEPE IPOU3BOJICTBA METaHOJIA, ITIepepabOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTAHABJIUBATh MX B3aUMOCBSI3b, MCIIOJb30BATh COOTBETCTBYIOUIME MOHATHS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BCILIECTB;

COCTaBJISAITh YPAaBHEHUS] XMMUYECKHX PEAKIMl U PacCKpbIBaTh UX CYLIHOCTB:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJILHBIX ~ PEAKIMHA  MOCPEACTBOM  COCTABJICHHS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTAaBJIEHUS UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPABHEHHIA;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIC HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
[NIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OINPENCIATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIGHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTieBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIA KOBAJIEHTHOU CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (He(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIECJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO MOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHl MO XUMUYECKHUM
dbopMmysaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJB30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyUYeHHE W M3y4YEHHE CBOMCTB OPTaHHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0/IaTh MPaBHJIa IKOJOTHUYECKH 11eJIeCO00pPa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(pOopMaIuio, epepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKUHM OBJIIEMCHT, aToM, SJIpO aroMma,

M30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJICHTHOCTh, 3JEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTaBJICHUSI O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKHUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JHUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY M MPAKTUYECKOU
JEATCIBHOCTH ~ YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 110 PA3JINYHBIM NPU3HAKaM (YUCILY
U COCTAaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c()OpMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPUOJNUECKOrO 3akoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MEPHUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«QHEPreTUYECKHE YPOBHU», «IHEPreTUUYECKUE IMOAYPOBHM», «S-, p-, d-aToMHbIE
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
THX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATFOMHUHHS);



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLEHTPALUs,;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOAYKTa PEaKIuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEILIECTB C TMOMOIIBI) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh II€db HMCCJIENOBAHUS, TMPEIACTABISATH B
paznu4HON (GopMe pe3ybTaThl dKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(pOpMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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21 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bu6nmoreka [JOK
) LUKJIOAIKAHBI https://m.eds00.ru/d69d{650
) HenpenenbHbie yrieBoaopoOabl: alKEeHbI, 14 1 bubnmnorexa [JOK
’ aJIKaJVECHBI, aJJKMHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 ApomaTnueckue yriaeBoaopoabl (apeHbl 8
P Y AOPOZLI (aperei) https://m.eds00.ru/d69d{650
)4 IIpupoaHbIE HCTOYHUKH YIVIEBOJOPOIAOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://m.edso0.ru/d69df650
bu6mmorexa [IOK
2.5 r 4 1
AIOTCHIPOHSBOIBIC YIIICBONOPOAOB https://m.edsoo.ru/d69df650
Uroro no pazgeny 35
Pasnen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Crnuptsl. Oenon 11 1 bubmmorexa [OK

https://m.edso0.ru/d69d{650



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

KapOonunbHble coeAMHEHUS: abIeTHIbI 1

bubmuorexa [JOK
3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21 hitps://m.cdsoo.rw/d69di650
a¢upsl. Kupbr
bubmuorexa [JOK
33 YTIeBOTE! ¢ hitps://m.eds0o.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxamue opranHnyecKkue coe{uHeHust
bu6mmoreka [IOK
4.1 AMUHBL. AMUHOKHCIOTEIL. belkn 12 hitps://m.cdsoo.rw/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokoMoJIeKyJIsIpHbIE COeINHEHUS
5.1 BricOKOMONEKYISPHBIE COETMHEHHS 6 bubmorexa HOK
' yp 8 https://m.edsoo.ru/d69df650
Hroro no pazneny 6
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanmue pa3jaeioB H TeM nudpoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. Ileprognyueckuii 3aK0H
1.1 I/ITI_II)G noandecKas CI/II():TeMa XUMHYECKIX 9 bubmorexa HOK
' PHOA https:/m.edsoo.ru/2dd57£24
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 1 | bubnnoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd5724
bubnuoreka [{OK
1.3 X 19 1 3
HMITHECKHE peaKiitd https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi xumust
bu6nmorexa LIOK
2.1 H 31 1 3
CMETAILIbL https://m.edsoo.ru/2dd57f24
2.2 MeTaner 23 1 2 bubmorexa HOK
https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 54
Pa3znea 3. Xumus u :Knu3HL
31 Meto/bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
’ JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9



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

KoaundecTBo yacoB
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
o0pa3oBaTe/ibHbIE PeCypPChI

n/n Bcero
padoThI padoThI

[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
IPEJICTaBICHUE O 1 bubnnorexa LHOK https://m.edsoo.ru/3686e6f5
MHOI000pa3uy OpraHuYeCKUX
COCIMHEHUN

DJEKTPOHHOE CTPOCHHE aToMa
yriiepojia (OCHOBHOE U
BO30YKJIEHHOE COCTOSTHUS). 1 bubnnorexa LHOK https://m.edsoo.ru/Oce6fd4c

Banentabie BO3MOXHOCTH
aToMa yrjepoJa

XuMuyeckas CBsi3b B
OpPraHUYECKUX COCAUHEHMSIX.
MexaHu3mbl 00pa3zoBaHUs 1 bubnnorexa LHOK https://m.edsoo.ru/8d39f5¢8
KOBQJICHTHOH CBSI3H, CLIOCOOBI
paspbiBa CBA3EH

Teopus crpoeHus
OpPTraHWYECKHUX COCIMHEHUN A. 1 bu6mmoteka L{OK https:/m.edsoo.ru/9e595¢b8
M. byrneposa

Buasl n3omepun: cTpykTypHas,

MpOCTPAHCTBEHHAA. 1 bubmoreka LIOK https:/m.edsoo.ru/b0e61661

OnekTpoHHbIe 3 ()EKTH B

MOJICKYJIaX OpPraHU4YCCKUX



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

COEeIUHEHUI

IIpencrasienue o
KJaccu(puKaum u
cucTeMaThyecKast
HomeHknarypa (IUPAC)
OpPTraHUYECKUX BEILIECTB

bu6nuoteka LIOK https://m.edsoo.ru/c212dd21

Knaccudukanus peakiuii B
OPraHUYEeCKOW XUMHUHU

Cucremarusanus U 00001IeHne
3HAHUU II0 TEME

bubmnorexa I{OK https://m.edsoo.ru/ba5706aa

bubnuoreka I{OK https://m.edsoo.ru/87a37cab

AJIKaHBI: TOMOJIOTUYECKHU P,
obmras Gpopmyia,
HOMEHKJIATypa 1 U30Mepus,
JJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

bubnuoreka [{OK https://m.edsoo.ru/25a14636

10

®dusnyeckue 1 XUMHUYECKUE
CBOMCTBA aJIKaHOB

bu6mmoteka IIOK https://m.edsoo.ru/3137711¢c

11

12

HaxoxxneHnue aiikaHoB B
npupoje. CriocoObl OTydeHUst
Y IPUMEHEHNE ATKaHOB

HuknoankaHsl: 001as
dbopmyna, HOMEHKIaTypa 1
M30MepHs, 0COOCHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITOCOOBI OJTyYEHUS U
NIpUMEHEHNE

bu6mmoteka IIOK https://m.edsoo.ru/259b0a5b

bu6mmoteka IIOK https://m.edsoo.ru/156730d2

13

Pemenne pac4€THbIX 3a1a4 HA

Bbu6nuoteka LIOK https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

14

15

16

OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyIIbl OPraHMYECKOro
BELIECTBA [10 MACCOBBIM JI0JIAM
aTOMOB DJIEMEHTOB, BXOSAIINX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKHM AL,
oOmras ¢popmyina,
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJiekys1. CTpyKTypHasi ¥ Liuc-
TpaHC-U30MEPHUSI ATIKEHOB
Ou3nyecKue 1 XUMUIECKHE
cBoiicTBa ankeHoB. [IpaBuio
MapkOoBHHKOBa

CrnocoOsl nony4eHus u
IpUMEHEHNE AJIKEHOB

bubnuoreka I{OK https://m.edsoo.ru/273b0ale

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

bu6nunoteka LIOK https://m.edsoo.ru/665dc058

17

18

19

[IpakTuueckas padbora Ne 1 o
teme "llonydyenue sTuneHa u
W3y4YeHHUe ero CBOMCTB"

Pewrenne pac4€THbIX 3a1a4 HA
ONpeIETIEHUE MOJIEKYJIIPHON
(bOopMyJITBI OPTaHUYECKOTO
BEII[ECTBA

ATKaaueHsl: CONpsHKEHHBIE,
W30JIMPOBAHHBIE,
KyMYJIUpPOBaHHBIE.
Oco0EHHOCTH AJIEKTPOHHOTO
CTPOCHUS

bubmmoteka IIOK https://m.edsoo.ru/0941eed8

but6mmoreka [IOK https://m.edsoo.ru/e9ea9921

but6mmoreka [IOK https://m.edsoo.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20

XUMHYECKUE CBOUCTBA
CONPSDKEHHBIX JIMCHOB

bu6nunoteka LIOK https://m.edsoo.ru/e561253d

21

22

23

CriocoObI nosryueHus u
NPUMCHEHHE aJTKaIMCHOB

AJIKUHBI: TOMOJIOTUYECKUH P,
obmas popmya,
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PH3MYECKHEe CBOMCTBA

XHUMHUYEeCKHEe CBOMCTBA aJIKHHOB

Bbu6nuoteka LIOK https://m.edsoo.ru/1aa81660

bubnuoreka [{OK https://m.edsoo.ru/68b6ccdc

bubnuoreka I{OK https://m.edsoo.ru/23493a93

24

KauecTBeHHbIE peakuyuu Ha
TPOMHYIO CBSI3b

bubmnoreka IOK https://m.edsoo.ru/7blc48da

25

26

CriocoObl nostyueHus u
PUMEHEHHE aIKUHOB

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOU
peakuuu

bubnuoreka ITOK https://m.edsoo.ru/a6f9alea

bu6nuoteka LIOK https://m.edsoo.ru/5db8e526

27

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

28

ApeHBbI: TOMOJIOTHYECKUH P,
obmas popmya,
HOMEHKJIaTypa. DIEKTPOHHOE
POCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT O€H30J1a U TOIYyO0JIa,
uX (pu3uveckre CBONCTBA

but6mmoreka [{OK https://m.edsoo.ru/a92a7094

29

30

XUMHYECKUE CBOMCTBA apEHOB:
pEAKIIUH 3aMEeICHUS

XUMHUYECKUE CBOWCTBA apEHOB:

but6moreka [IOK https://m.edsoo.ru/a44alaed

Bbu6nuoteka LIOK https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4

pEaKUHUH NPUCOECTUHEHNS,
OKHCJICHHE TOMOJIOTOB OeH3071a

31

32

Oco0EeHHOCTH XUMUYECKUX
CBOMCTB CTHPOJIA

Pemenne pacuéTHbIX 3a1a4 Ha
orpeziesieHue MOJIEKYJIIPHOM
(bopMyIIbl OPraHu4eCcKOro
BemecTsa. Haxoxnenne
MOJICKYJISIPHOM (HhOPMYJITBI
OpPTraHUYeCKOTO COCTMHEHHS T10
Macce (00bEMyY) MPOAYKTOB
CrOpaHus

bu6nunoteka LIOK https://m.edsoo.ru/d5018a54

bubnuoreka I{OK https://m.edsoo.ru/53461a2¢

33

34

35

36

CriocoObI osryueHus u
IIPUMEHEHNE apEHOB
['eHeTnyeckas CBS3b MEXIY
pa3IMYHBIMU KJIacCaMu
YTJIIEBOIOPOIOB

Pacuérsl o ypaBHEHUAM
XUMHYECKHUX PEAKIIUH.
Cucremaru3zanus 1 000011eHNe
3HaHUU 110 TEME

ITpuponnsrii ras. [lonyTHble
HE(TSHbIE ra3bl

bubmuoreka 1OK https://m.edso00.ru/6£717d09

37

38

KameHHBIi1 yroib 1 IpoTyKThl
ero nepepadoTKu

Hed1b 1 ciocoOsI eé
nepepabotku. [lpumenenune
IPOAYKTOB MEpepadoTKU HEPTH

but6mmoreka IIOK https://m.edsoo.ru/69b3398b

bubmuoreka I{OK https://m.edsoo.ru/2119de78



https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

39

I'enernueckas CBA3b MEXKIY
Pa3IMYHBIMM KJIACCAMH
YIJIEBOAOPOJOB

40

l"anorenonpounsBoaHbIE
YIJIE€BOAOPOAOB: JIEKTPOHHOE
CTPOCHUE; peaKLUH 3aMELICHUs
rajoreHa

bu6nuoteka LIOK https://m.eds0o.ru/82b4d759

41

[ericTBue menoveit Ha
raJOreHIPOU3BOIHBIC.
Bzaumopeiicteue
JUTAJIOTCHAIIKAHOB C MarHUEM U
IUHKOM

42

43

44

45

46

Cucremarusanusg U 00001IeHne
3HAHUM 1O paszeny
"VYrneBomoponr"

KonrponbHas padora no reme
"Yranesonopozs!"

ITpenenbHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUN psif,
oOmas ¢popmyna, CTpoeHue
MOJIEKYJI, U30MEPHSI,
HOMEHKJIaTypa,
KJlaccuukanus, GpuznyecKkue
CBOMCTBa

XMUMHYECKHE CBOMCTBA
MPEAEIbHBIX OJTHOATOMHBIX
CIIUPTOB

CriocoObI ostyueHus u
NPUMEHEHHE OJJHOATOMHBIX

bu6mmoteka IIOK https://m.edsoo.ru/20e89{22

bu6nuoteka IIOK https://m.eds00.ru/95¢9e298

bubmuoreka I{OK https://m.edsoo.ru/df04c5cd

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

but6mmoreka [IOK
https://m.eds00.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000

CIIUPTOB

47

48

49

50

[Ipocteie 2pupsi:
HOMEHKJIATypa U U30MEpHs,
0COOEHHOCTH (PU3UUECKUX U
XMMHYECKHUX CBOMCTB

MHOT0aTOMHBIE CITUPTHI:
STUJICHTJIMKOJIb U TJIMLEPUH, UX
(1)I/I3I/I‘I€CKI/I€ U XUMHUYCCKHEC
CBOMCTBaA

CriocoObl nostyueHus u
IPUMEHEHHE MHOI0aTOMHBIX
CIMPTOB

@DeHoJI: CTPOECHUE MOJIEKYIIbI,
¢du3nueckue cBOMCTBA.
TokcnyHocTh (heHona

bubnuoreka I{OK https://m.edsoo.ru/c2¢788b2

bubmnoreka IOK https://m.edsoo.ru/ee4d84aa

bubnuoreka IIOK https://m.edsoo.ru/d12e567d

bu6nuoteka LIOK https://m.edsoo.ru/2ce726f8

51

52

53

Xumudeckue cBoicTBa (heHoma

CriocoObI nostyueHus u
nprUMeHeHue GpeHona
[IpakTuueckas padbora Ne 2.
Pemienune sxcriepMMeHTalbHBIX
3azna4 no teme "CrnupTsl U
benonsr"

bu6mmoteka IIOK https://m.edsoo.ru/037ca5f9

bu6nuoteka LIOK https://m.edsoo.ru/c77ddf4c

bu6nuoteka LIOK https://m.edsoo.ru/fd0ced09

54

Cucremarusanus 1 00001eHne
3HaHu# no Teme. OnpeeneHne
MOJIEKYJISIPHOUN (hOPMYIIBI
OpPTaHUYECKOTO COSTUHEHHUS 110
Macce (00bEMY) TPOIYKTOB
CTOpaHMSI; TI0 KOJIUYECTBY

bubmuoreka [{OK https://m.edsoo.ru/1810cb9b



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b

BeliecTBa (Macchl, 00bEMA)
HPOYKTOB PEAKIIUH U /K
UCXOJIHBIX BELICCTB

55

AJBJIETH]IBI M KETOHBI:
BIIEKTPOHHOE CTPOCHHE
KapOOHMIILHOM TPYIIIBI;
TOMOJIOTHYECKHE Psi/Ibl, 001Ias
hopmya, uzomepus u
HOMEHKJIaTypa

bu6nuoteka LIOK https://m.edsoo.ru/b139beaa

56

AJBJETH]IBI M KETOHBI:
¢u3nUecKkre CBOMCTBA; peaKkIuu
HPUCOCAUHCHUSI

bubnnoreka IHOK https://m.edsoo.ru/c887425¢

57

58

59

60

Peaxuuu oxkucieHus u
KaueCTBEHHBIC PEAKIIUU
AIBJIETUI0B ¥ KETOHOB

Crioco0bI nosydeHus
aITbIETH/I0B ¥ KETOHOB

OnHOOCHOBHBIE NPEACIbHBIE
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOEHUS UX
MOJIEKYI

N3omepus u HOMEHKIIaTypa

KapOOHOBBIX KUCIIOT, HX
buznyeckue cBoiicTBa

bu6mmoteka IIOK https://m.edsoo.ru/a393baa9

bu6numoteka LIOK https:/m.edsoo.ru/520d1¢51

bu6nuoteka LIOK https://m.edsoo.ru/fecOb113

bubmuoreka [{OK https://m.edsoo.ru/700cc87b

61

XHUMHYECKUE CBOMCTBA
IpeleIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

bu6mmoteka IIOK https://m.edsoo.ru/40e6e0e9

62

Oco0EHHOCTH CBOUCTB

bubnuoreka I{OK https://m.edsoo.ru/bb31be71



https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71

MYpPaBbUHOMN KHUCIIOTBI.
MHuoroo6pa3ue KkapOOHOBBIX
KHUCIIOT

63

64

OCco0CHHOCTH CBOICTB:
HENPEICTbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencTaBuTEIIN BBICIIUX
KapOOHOBBIX KHCJIOT

[TonsATHE O IPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

bu6numoteka LIOK https://m.edsoo.ru/83a08773

bubnuoreka I{OK https://m.edsoo.ru/0d162d9d

65

66

67

68

CriocoObI osryueHus u
IPUMEHEHNE KapOOHOBBIX
KHUCIIOT

CrnoxHnble 3¢upsl:
TOMOJIOTHUECKUH psif, oO1mas
dbopmyna, u3omMepus u
HOMEHKJIaTypa

dusnueckue U XMMUYECKHe
cBoiicTBa 3(hupoB

Pemenue pacu€THbIx 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU
pEeaKuru, Ha ONPEIAECIIEHNE
MOJIEKYJISIPHOUN (hOPMYIIBI
OPraHU4YeCcKOro BEUIECTBA 110
MaCCOBBIM O0JIAM aTOMOB
3JIEMEHTOB, BXOISAIINX B €r0
COCTaB

bu6mmoteka IIOK https://m.edsoo.ru/7¢065¢9d

bu6mmoTteka I1OK https://m.edsoo.ru/adfffe6d

bu6nuoteka LIOK https://m.edsoo.ru/ad6b94b2



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2

69

[IpakTuueckas padora Ne 3.
Pemenuie skcriepuMeHTaIbHBIX
3amay o Teme "KapOoHoBbIE
KUCJIOTHI. CitoxHBIE dpuph!"

bu6nmoteka LIOK https://m.edsoo.ru/486671fb

70

XKupsr: crpoenue, pusngecKkue
Y XMMHYECKHUE CBOMCTBA
(rumposus)

bu6nuoteka LIOK https://m.edsoo.ru/al9¢5b98

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COJEpKALIUX OCTATKU
HENpeIeNIbHbBIX KUPHBIX
KkucIoT. JKupsl B mpupoae

bubmnorexa 1{OK https://m.edsoo.ru/b0331922

72

Mplia Kak COJId BBICIIUX
KapOOHOBBIX KHCIIOT, HX
Morontee nercraue. Iloustue o
CUHTCTHUYECKUX MOFOIIUX
cpenctax (CMC)

bu6mmoteka IIOK https://m.edsoo.ru/3¢566565

73

74

['eneTnueckas cBs3b
YTJI€BOIOPOOB U
KHUCIIOPOJICOIEPIKALIIUX
OpTraHWYECKUX BEUIECTB
Pacuérsl o ypaBHEHUIM
XUMHUYECKUX PEAKIUM.
OrnpeneneHne XUMUYECKON
(bOopMyJITBI OPTaHUYECKOTO
BEIIIECTBA M0 KOJTMYECTBY
BelecTBa (Macchl, 00bEMa)
MPOJYKTOB PEAKIIUU U /UITN
MCXOJIHBIX BEIIECTB

bu6mmoteka IIOK https://m.eds00.ru/56790¢96

75

Cucremarusanysa 1 00001eHne

bu6mmoteka IIOK https://m.edsoo.ru/f8eaf2eb



https://m.edsoo.ru/486671fb
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76

3HaHU# Mo Teme. Perenue
pacy€THBIX 3aJ1a4y Ha
onpeAesieHue JOJIM BbIX0/1a
MPOAYKTA PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO
OO0mast xapaKTepUCTHKA
YIJIEBOJIOB M KJIacCU(UKAITUS
YTIEBOJIOB (MOHO-, IU- U
MOJIMCaXapHUIbl)

bubnuoreka I{OK https://m.edsoo.ru/7a9693al

77

MoHocaxapuabl: pU3NIECKue
CBOMCTBA U HAaXOXXJICHUE B
npupojae

bubmnorexa IOK https://m.edsoo.ru/b4bdda2d

78

79

80

81

[IprMeHeHue rioKo3sl, €€
3HAUYCHUC B
KU3HCACATCIbHOCTH OpraHnu3smMa

Jucaxapuapl: caxaposa,
MaJlbTO03a U JIAaKTO3a.
Haxoxnenue B mpuponae u
MIPUMEHEHUE TNCAXAPUJIOB

[Tonucaxapuasl: CTpoeHUE
MaKpOMOJIEKYJ, PU3NUECKUE U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHNE

[Tousitue 06 HCKYCCTBCHHBIX
BOJIOKHax

bu6mmoteka IIOK https://m.edsoo.ru/5e61122d

bu6mmoteka IIOK https://m.edsoo.ru/eb0384e7

bu6nunoteka LIOK https://m.edsoo.ru/72a04508

bubmuoreka [{OK https://m.edsoo.ru/6216e766

82

Pemenue pacueTHbIxX 3a/1a4 Ha
omnpeAeseHue JOJIM BbIX0/1a
MPOAYKTA PEAKIIUU OT
TEOPETUYECKU BO3MOKHOTO

bubmuoreka I{OK https://m.edsoo.ru/7fde47ef



https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
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https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef

83

Cucremarusanus U 00001eHrue
3HaHHI 10 pa3aeiy

bu6nuoteka LIOK https://m.eds0o.ru/08d4364c

84

85

86

87

88

KonTtponbHast pabora o Teme
"Kucnopoacoaepxkariue
OpraHuYecKue coequHeHus"
AMUHBL: KITacCUPUKAIIHS,
CTPOCHHUE MOJICKYJI, 00IIIast
dbopMmyiia, u3omMepus,
HOMEHKJIaTypa U (pu3mueckue
CBOICTBA

XHUMHUYECKHE CBOMCTBA
aJ'II/Iq)aTI/I‘-IeCKI/IX aAdMHUHOB

AHWINH: CTPOEHUE aHUIINHA,
0COOEHHOCTH XUMUYECKHUX
CBOMCTB aHHJIMHA.
OnpeneneHue MOJICKYISIPHOM
(bOpMyIIBI OPraHHYECKOTO
BEIIECTBA [0 MACCOBBLIM JIOJISAM
aTOMOB 3JIEMCHTOB, BXOISIITUM
B €r0 COCTaB

CriocoObI nostyueHus u
MPUMECHECHHE aTH(PaTHIECKUX
aMuHOB. Onipenenenue
MOJIEKYJIIPHOH (hOPMYJIBI TTO
Macce (00BEMyY) MPOAYKTOB
CTOpaHUs

Bu6nunoteka LIOK https://m.edsoo.ru/42¢6678¢

bubmnoreka IHOK https://m.edsoo.ru/efa7e6ca

bubnuoreka ITOK https://m.edsoo.ru/1bc5¢f80

bu6nunoteka LIOK https://m.edsoo.ru/39¢d21f1

but6mmoreka [IOK https://m.edsoo.ru/eal38763

89

AMHWHOKHUCIIOTHI: HOMEHKJIATypa
U u3oMepus, GU3nIecKue
cBoyicTBa. OTaelbHbBIE

but6mmoreka [IOK https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

MpeaACTaBUTCIIN O-aMHUHOKHUCIIOT

90

XHUMHUYecKre CBOMCTBA
aMUHOKHCIIOT, UX
OMOJIOrMYECKOE 3HAUCHUC
amuHokucioT. CUHTE3 U
TUAPOIU3 TIETITUIOB

Bbu6nuoteka LIOK https://m.edsoo.ru/77df705a

91

92

benku kak npupoaHbie
MOJIUMEPBI; CTPYKTYPhI OCJIKOB

XuMnyeckue cBOMCTBa OEJIKOB

bubmnorexa 1OK https://m.eds0o0.ru/429¢9899

bubmuoreka I{OK https://m.edsoo.ru/6237306d

93

A3zoTtcoaepikaiue
reTePOLMKINYECKUE
coennHeHus. HyknenHoBble
KHCJIOTBIL: COCTaB, CTPOCHUE U
Ouonornyeckas poib

bubmnoreka IHOK https://m.edsoo.ru/521d1431

94

[IpakTuueckas padbora Ne 4.
Pemenne skciepuMeHTATbHBIX
3aJ1a4 10 TeME
"A3oTcoaepxaliue
OpraHUYecKHe coequHeHus"

bu6mmoteka IIOK https://m.edsoo.ru/8e3c02d1

95

[IpakTuueckas pabora Ne 5.
Pemenne skcniepuMeHTATBHBIX
3aga4 mo treMe "Pacrio3HaBanue
OpTraHUYECKUX COETUHEHUI"

bu6mmoteka IIOK https://m.edsoo.ru/bde3fdf6

96

97

KonTponbhas pabota no teme
"A3zoTcoaepxkaime
OpPraHUYEeCKHE COCTUHEHUS "

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX

bubmmoteka IIOK https://m.edsoo.ru/ce561bc7

bubmuoreka [{OK https://m.edsoo.ru/7aa63ebd
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COEIMHEHUN U METOIBI UX
CHUHTE3a —II0JIMMEpHU3alus 1
OJIUKOHIEHCALIUS

98

99

100

101

ILmactmaccel. YTunuzanus u
nepepadoTKa MIacTUKa

DJ1acTOMEpbI: HATYpPaJIbHBIN
CUHTETUYECKHE KayuyKH.
Pe3una

Bonokna: HATypaJIbHbIC,
HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJ'II/IMepLI
CIICOHUAJIbHOI'O Ha3HAYCHU A

[TpakTuueckas pabota No 6.
Pemienne skcnepuMeHTAIbHBIX
3amad 1mo reMe "Pacrio3HaBanne
IUIACTMAacC 1 BOJOKOH"

bu6nunoteka LIOK https://m.edsoo.ru/82242e0f

bubnuoreka I{OK https://m.edsoo.ru/246103ec

bubnuoreka ITOK https://m.edsoo.ru/5963a601

bu6nuoteka IIOK https://m.edsoo.ru/3aebd77a

102

O000111eHNEe U CUCTEMATU3ALIS
W3Y4YEHHOI'0 MaTepuaa 1o TeMe
"BBICOKOMONEKYJIIPHBIE
coequHeHus"

bu6nuoteka IIOK https://m.edsoo.ru/6a22bled

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102



https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
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11 KJIACC

KoaunuyecTBO 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypcChl
padoThI padoThI
1 AtoMm. CocTaB aTOMHBIX sJIEp. 1 bubnmnoreka HOK
Xumuyeckuu sanemMent. M30Tomnsl https://m.edsoo.ru/59¢c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubanorexa [JOK
aTOMOB, KBAaHTOBBIC UM CJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMmuaeckux 1 Bbu6mmoteka [JOK
3JIEMEHTOB (S-, p-, d-, f-371eMeHTBI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 31€KTpoHOB 110 1 bubnuoreka [IOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHbIE KOH(PUTYpaALlMK aTOMOB
5 3neMeII{)TOB B OCHO];II)-IOI\?IIII)/I 1 bubmmorexa [TOK
. https://m.edso00.ru/8149¢846
BO30YKIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1 bubmuoreka [IOK
DIEeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX
but6mmorekxa [IOK
7 anemenToB /1. . MenaeneeBa, CBs3b C 1
N N https://m.eds00.1ru/16957c01
COBPEMEHHOM TeopHuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
g XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX | bubnuotexa [JOK
MU IIPOCTBIX U CII0KHBIX BEIIECTB I10 https://m.edsoo.ru/f8468927
rpyIIaM U nepuoaam
9 CucreMaruzanys 1 0000IIeHE 3HAHNUI 1 but6mmoreka [IOK



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
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https://m.edsoo.ru/f8468927

10 TEMC

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

Bunsl xumnueckoii cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.

bu6nmmoreka [IOK

10 Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoeKyJIIpHbIE B3aUMOIEHCTBUS
BasieHTHOCTB U BaJI€HTHBIE

1 BO3MOKHOCTH aTOMOB. CBsI3b bubnnorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubmmorexa [JOK
COEIUHEHMAX: COCTAaB U HOMEHKJIATYpa https://m.edsoo.ru/8c66bl2a
BemectBa MoOneKyIsIpHOTO U

13 HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl bubmmorexa [JOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsiTHE O MMCTIEPCHBIX CUCTEMAX.

14 [IpencraBneHue 0 KOJIOUIHBIX bubmorexa HOK

https://m.edsoo.ru/da2¢70e4

pacTBopax
HctrunHbBIE pacTBOPHI: HACKIIIIEHHBIE U

15 HEHACHIIIICHHBIE, PACTBOPUMOCTb. bubmmorexa [TOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubmmoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM

17 TOHSTHH ""MaccoBas 10J1s but6mmorekxa [IOK
pacTBOpEHHOTO BemiecTBa', "MoJigpHas https://m.edsoo.ru/785e0ab4
KOHLeHTpauus"

18 Knaccudukanms 1 HOMEHKIaTypa bubnuoreka [JOK



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

https://m.edsoo.ru/bf9e108d

19

20

21

22

23

24

CucreMaruzanys 1 0000IIeHE 3HAHUI
110 TEME

KonTponbnas pabora no Temam
"Crtpoenue aroma. [leproanueckuii
3akoH u [lepuoanueckas cuctema
XAMUYECKUX diieMeHToB /1. U.
Menpneneesa", "CtpoeHue BeniecTna.
Mmuoroo6pasue BemecTs"

Knaccudukanmss XuMHUECKUX peaKIHid
B HEOPraHUYECKON U OPraHMYECKOU
XUMHH. 3aKOH COXPaHEHUSI MACChI
BEILIECTB; 3aKOH COXPAaHEHUSI U
MIPEBPAIICHUS YHEPTUU TIPH
XUMUYECKUX PEAKITUIX

TemnnoBbie 3G HEKTH XUMUYECKUX
peakuuil. TepMoxumuyeckue
YpaBHEHHUSI

Brrunciaenus mo YPaBHCHHUAM
XHUMHUYCCKUX peaKI_[I/Iﬁ u
TCPMOXUMHUYCCKUM YPAaBHCHHUAM

CKOpOCTh XMMHYECKOU peaKiny, e€

3aBUCUMOCTD OT Pa3JIMYHBIX (I)aKTOpOB.
Karanus n KaTaJIn3aTOpPbI

bu6nmoreka IIOK
https://m.edsoo.ru/8d2c6a3a

bub6nmmoreka [IOK
https://m.edsoo.ru/70a60aa4

bubmuoreka [IOK
https://m.edsoo.ru/6335cdd2

bubnmorexa LIOK
https://m.edsoo.ru/d1db86da

bubmmoteka IIOK
https://m.edsoo.ru/87b13954

25

26

['oMOreHHbIe ¥ reTepOreHHbIE peakuu

IIpakTuyeckas padora Ne 1 o teme
"BnusiHue pa3nuyHbIX (PaKTOPOB Ha
CKOPOCTb XUMHUYECKON peaKkiuu"

bu6nunorexa LIOK
https://m.edsoo.ru/1facaldl



https://m.edsoo.ru/bf9e108d
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OO6paruMbie 1 HEOOpPATUMBIE PEAKLINH.

bubnunorexa LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme
28 "BnusiHue pa3nuvHbIX (PaKTOPOB Ha bubamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
DIEeKTPOMTHYECKAs TUCCOLUAIIHS.
29 CHUIIbHBIE U CIIA0BIE DIIEKTPOIUTHI bubnmorexa LHOK
p ' https://m.edsoo.ru/5f766bdf
CreneHb QUcCOLUaA
Honnoe npoussenenue Boanl. Cpena
30 BOJHBIX Erl)CTBO oB. Bonopo HLII;I bubmorexa HOK
a p POB. BONOPO https://m.edso00.ru/3966ca89
nokazatenb (pH) pactBopa
I'mapomm3s coneii. Peakmum,
31 bi§ ofeKa}o He B pacTBOpax bubmorexa HOK
P HME B pacteop https://m.eds0o.ru/09d5a9bd
3EKTPOJIUTOB
[IpakTuueckas padbora Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUH B pacTBOpPax bubmorexa LHOK
"p p P https://m.edsoo.ru/2e3daeb0
AIEKTPOJIUTOB
OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC
33 eakIuy. BakHeHIIe OKUCINTEIN U bubmorexa LHOK
PCAKIUH. https://m.edso00.ru/56226060
BOCCTAaHOBHUTEIN
34 Meroa 31eKTpOHHOTO (3JIEKTOHHO- but6mmorekxa [IOK
MOHHOT0) O6anmaHca https://m.edso0.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIICCTB https://m.edsoo.ru/93fb97d2
Pemenue 3amay pa3TumvaHBIX THIIOB.
36 Breruucienne MacCcoBOH JOJIH U bubnunorexa LIOK

MOJISIPHOM KOHIIEHTpAallUH BEUIECTBA B
pacTBope

https://m.edsoo.ru/5a859d16



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
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https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
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Pemenwuie 3a1a4 pa3nuvIHBIX TUIIOB.
Brruucnenue maccer (00bEMa,
KOJINYECTBA BEIIECTBA) MPOIYKTA

bubnunoreka LIOK

37 €aKI[NH, €CJIX OJHO U3 BEIIECTB JaHO B
P ’ o https://m.edsoo.ru/5afa265d
BHJIC PAaCTBOPA C OIPeAeIEHHON
MAaCCOBOM J0JIE pacTBOPEHHOTO
BCIIIECTBA
CucreMaru3anus 1 0000IICHHE 3HAHUH
1o Teme "XuMU4YecKue peakiuu'.

Pacuértnl Macchl BeliecTBa MU
38 00BEMOB T'a30B 110 H3BECTHOM bubmorexa [OK
Y https://m.edsoo.ru/c161eb85
KOJIMYECTBY BEIIECTBA, MAacCe HJIH
00BEMY OTHOTO M3 YYaCTBYIOLINX B
peaKIy BEIIeCTB.

39 KonrtponbHas pabora no Teme bubmuoteka [IOK
"Xumuueckue peakuuu" https://m.edsoo.ru/a8a0a930
[Tonoxxenre HEMETAIIOB B
[lepuonnueckoi cucTreMe XUMHUYECKHUX

bu6nmorexa LIOK
40 anemenToB . 1. MenneneeBa u
https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
du3nyecKkue CBOMCTBA HEMETAJIJIOB
AnnoTponusi HeMeTauIoB (Ha IpuMepe
41 KHCJI0POAa, cepsl, pocdopa u bubnmorexa LHOK
pO/a, CEpHL, P https://m.edsoo.ru/ef92c¢91c
yriepoja)

42 Bognopon: nonydenue, pusndeckue u bu6muoreka [JOK
XUMHYECKHE CBOMCTBA. [ 'uapu bl https://m.edsoo.ru/0aa8f613
["asiorensl: HAX0XKIEHUE B IPUPOJIC

’ bubmuorexa [JOK

43 CIoCcOOBI MOTydeHUsI, PU3nIecKue u

XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/4e223795



https://m.edsoo.ru/5afa265d
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lManorenoBonopoasl. Baxnenmue

44 KHUCJIOPOJICOAEPKAIINE COSTUHECHUS buGnuorexa [IOK
https://m.edsoo0.ru/6b3255e6
raJOreHOB
JlabGopaTopHbIie B IPOMBIIIIICHHBIC
45 CIIOCOOBI TTOTYYESHHS TaIOTCHOB. bubmmoreka [JOK
[IpuMeHeHue rajnoreHoB u ux https://m.edsoo.ru/6971aca4
COCAMHEHMI
[IpaxTnueckas padora Ne 4. Pemenue
46 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnnorexa [IOK
" " https://m.edsoo.ru/8b26fecd
l'anorenst
Kucnopon: naboparopHusie u
47 MIPOMBIIIIJICHHBIE CIIOCOOBI MOTYYEeHHUS, bubnnorexa [JOK
(du3nUecKre U XUMUICCKIE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpumeHeHMe K1CI0poia U 030Ha
bu6nmorexa LIOK
48 OKCHB! K TIEPOKCHALI https://m.edsoo.ru/5¢8816a0
Pemrenue 3amau pa3anvHbIX THIIOB.
Brrunciienue Macchl BEMIECTBA HIIHA
49 00BbEMa ra3oB M0 U3BECTHOMY bubnnorexa [JOK
KOJIMYECTBY BELIECTBA, MacCe WUIIN https://m.edso0o.ru/2b6d8b4b
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B
peaKlK BEIIeCTB
Cepa: HaXx0XKJIeHHE B IPUPOJIE,
50 CH(I))CO6I>I MOJTy4eHus, (§H3I:/Iqec1<ne u bubmmorexa LIOK
. https://m.edsoo.ru/46afacl6
XUMUYECKHUE CBOWCTBA
bubmmoreka [JOK
31 Ceposonopon, cysbpuaet https://m.edsogru/7c875999
5 Kucnoponcoaep:xaiue coequHEHNS bubmuotexa [JOK

cepbl. OCOOEHHOCTH CBOWCTB CEPHOM

https://m.edsoo.ru/8cfa2548
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KHCJIOTBI

[IpakTrueckas padota Ne 5. Permenue

53 AKCIEPUMEHTAIIbHBIX 3aJ1a4 110 TEME bubmmorexa [JOK

" p . il https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaX0oXJIeHHE B IPUPO/IE,

54 CIoCcOOBI MOTyYeHHUsI, PU3nIECKHue U bubnmnoreka HOK
XHUMHYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnoponcoaep:xaiiue coeimHeHMs

P P . . bubnuorexa [JOK
55 azoTa. OcoOEHHOCTH CBOMCTB a30THOMN
https://m.edsoo.ru/e2965afe
KHCIIOTHI

56 [IpumeneHue a30Ta 1 €ro COeIMHEHUM. bu6mmoteka [JOK
A3oTHBIEC yn0OpeHus https://m.edsoo.ru/129£5059
®dochop: HaxOXKIAEHHUE B IPUPOJE,

57 CIoCcOOBI MOyUeHusl, Pu3nyecKue u bubnnorexa [JOK
xuMudeckue cBorcta. Dochusl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcuanl hocdopa,

58 dbocdo c(cI: eq)mz ne kucnoTel. Conu bubmmorexa [TOK

p I\E prratl ’ https://m.edsoo.ru/c7a2d429
(dhochopHOIt KUCTOTHI

59 [Tpumenenue pocdopa u ero bu6muoreka [JOK
coequHeHmnil. ocopHbie y10OpeHHs https://m.edsoo.ru/a218070a
[IpakTnueckas pabora Ne 6. Pemenue

but6mmorekxa [IOK
60 AKCIIEPUMEHTATIBHBIX 33/1a4 TI0 TEME
" " https://m.edsoo.ru/8175ac3f
A3oT u pochop U ux coenuHEeHUs
VYraepod: HaXOKIeHHEe B IPHUPOJIE,
POA g PHPOA bubmuoreka [{OK
61 AJUTOTPOITHBIE MOTU(PUKAIIHH;

¢bu3nueckre U XMMHUYEeCKHE CBONCTBA,

https://m.edsoo.ru/1eb19{9¢
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IIPUMEHEHHE

Oxkcun yriepona(Il), okcun

62 rinepona(lV), yroapHas kuciora u eé bubmorexa HOK
yriep a4 https://m.edsoo.ru/dba58adf
coJid
Pemenue 3aga4 pa3iu4HbIX THUIIOB.
Brruucnenue maccer (00bEMa,
63 KOJIMYECTBA BEIIECTBA) IIPOYKTOB Bubmaorexa ITOK
pony https://m.eds00.ru/6029b609
pEeaKIu , €CIIU OJIHO U3 BEIIECTB
HMMEET MPUMECH.
KpemHunii: HaxokAeHUE B IIPUPOE,
P PP bubnuoreka [{OK
64 CHOCcoObI MOTy4YeHUs], PU3NYECKUE U
. https://m.edsoo.ru/143558ab
XUMHYECKHUE CBOMCTBA
65 Oxcun kpemuusi(I1V), kpeMHueBas bubmmorexa [JOK
KHUCJIOTA, CUIIUKATHI https://m.edsoo.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €T0
coenunenuil. CTEKI0, €ro MmojgydeHue, bubnnorexa [JOK
66 BUJBI CTEKJIa. BeIunciienne BEIX04a https://m.edsoo.ru/393cdac0
MPOAYKTA pEaKIUU OT TEOPETUYECKHU https://m.edsoo.ru/5823cefb
BO3MOKHOT'O
Pemrenue 3amau pa3auvHBIX THIIOB.
Brruucnenue maccer (00bp€Ma,
KOJIMYECTBA BEIIECTBA) IPOTyKTa
67 €aKIIMH, €CITU OJTHO 1/11, Bime}(]:TB JIaHO B Bubmmorexa [IOK
P ’ .. . https://m.edso0.ru/b624£801
BHJIE PACTBOPA C ONPENEIEHHON
MAacCOBOM J0JIE paCTBOPEHHOTO
BEILIECTBA
68 Cucremaru3zanus u 0000IICHIE 3HAHUN bubnuotexa [JOK

o teme "Hemeramier"

https://m.edsoo.ru/6e864db5
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69 KonrponsHas pabora o Teme Bu6muotexa [JOK
"Hemerasner" https://m.edsoo.ru/d0484c76
70 AHainu3 pe3yJibTaToOB KOHTPOJbHON bubnmnoreka HOK
paboThI, KOPPEKIIUS OMINOOK https://m.edso0o.ru/2b7e9510
[TonoxkeHue MeTaIIOB B
[lepnonnueckoi cucTteMe XUMUYECKHUX
bub6nmoreka [IOK
71 aneMeHTOB. OCOOEHHOCTH CTPOCHHUS
https://m.eds00.1u/9839c16¢
AIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue puznueckre CBOMCTBA
bubnuoreka [{OK
72 MmeTamioB. [[puMeHeHne MeTaioB B
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CmaBsl MetasuioB. Kopposust bubmmorexa [JOK
METAaJIJIOB https://m.edsoo.ru/42b872¢3
Pemenue 3a1au pa3auvHBIX THIIOB.
Brruucnenue maccer (00bEMa,
KOJIMYECTBA BEIIECTBA) MIPOTYKTa
74 €aKIIMH, €CITU OJTHO 1/1)3 BIZIJ.IG}(]:TB JIaHO B bubmmorexa [TOK
P ’ . https://m.edsoo.ru/e3de37b6
BHJIE PACTBOPA C ONPENEIEHHON
MAacCOBOM J0JIEd pacTBOPEHHOTO
BEILIECTBA UJIM UMEET IPUMECH
DIEKTPOXUMHUYECKUI P/l HAPSIKEHUN
75 MeTauioB. O0IMe ciocoObI MOIyUYEHUS bubmorexa TIOK
' y https://m.edsoo.ru/94eb377a
METaJIJIOB
OO6mras xapakTeprucTuka MeTauioB [A-
rpymisl Ileproanyeckoi cuctemsl
. bubnuotexa [JOK
76 XUMHUYECKHX IeMeHTOB. Hatpuii n

KaJIMii: ojTyyeHue, Gu3nuecKue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE

https://m.edsoo.ru/e12¢26b3
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IMPOCTHIX BEUICCTB U UX COGI[I/IHGHI/Iﬁ

77

O6m1as xapaktepucTuka MeTayioB I1A-
rpymms! lleprpoauyeckoi cuctemsl
XUMHYECKUX 3JIEMEHTOB. Maruuii u
KaJIBIIUI: TIoMy4YeHue, pusndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUIN

bu6nmorexa [IOK
https://m.edsoo.ru/7¢3e49c0

78

79

JKécTkocTh BOJIBI U CIOCOOEI €€
yCTpaHeHUs

ANfOMHHUE: TONTydeHue, GU3ndeckue u
XUMHYECKHE CBOMCTBA, TPUMECHEHHE

bubnuoreka [{OK
https://m.edsoo.ru/c74bfae9

bubnunoreka LIOK
https://m.eds00.ru/0e79b266

80

AmdorepHbIe CBOWCTBA OKCHA U
TUIPOKCUIA ATFOMUHUS,
TUAPOKCOKOMILUIEKCHI aTFOMUHMS, UX
IIPUMEHEHHE

bubnunoreka LIOK
https://m.edsoo.ru/5d12d318

81

82

Pemenue 3a1a4 pa3nu4HbIX TUIIOB.
Brruucnenue maccer (00b€Ma,
KOJIMYECTBA BEIIECTBA) IPOAYKTA
peaxkuu, €CiIM OJHO U3 BELIECTB JIaHO B
BH/JIE PACTBOpA C ONPENEIEHHON
MacCOBOH J0JIeH PACTBOPEHHOIO
BelIeCcTBa

[IpakTuueckas pabora Ne 7. Pemenue

9KCIIEPUMEHTAJIBHBIX 3a/a4 10 TEME
"MeTaiel IN1aBHBIX oarpymnmn"

but6mmorexa [IOK
https://m.edsoo.ru/27a4af43

83

OO6m1ast XxapakTepruCTHKa METAIIIIOB
no6ounbIx noarpynn (b-rpymnm)
Ileproanueckoii CUCTEMbI XUMUYECKUX
3JIEMEHTOB

but6mmoreka [IOK
https://m.edsoo.ru/610d7431
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duznueckre 1 XUMUYECKHE CBOMCTBA

84 XpOoMa U €ero COeIUHEHNH, UX buGnuorexa [IOK
P ’ https://m.eds00.ruw/991 1 bef3
MIPUMEHCHHE
Baxwuelime coelMHEHNS Maprasiia.
85 Ilepmanranar xamus, €ro buGnuorexa [IOK
P g hitps://m.eds0o.ru/039d69c8
OKHCJIUTEILHEIE CBOIICTBA
dusnueckue U XUMHUYECKHE CBOMCTBA
86 ’Kenesa U ero coenuuennii. [lonyyenue bubnnorexa [IOK
’ y https://m.edsoo.ru/1b718741
Y TIPUMEHEHHUE CIIJIaBOB Kelie3a
dusnueckue U XUMHUYECKHE CBOMCTBA
87 MEIU U €€ COETUHEHUN, NX Bubmiorexa OK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnueckue U XUMHUYECKHE CBOMCTBA
28 LIMHKA U €70 COCIUHEHUM, UX bubmmnoreka HOK
npuMeHeHue. [ ' MaIpOKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
[IpakTnueckas padora Ne 8. Pemenue
bubmmoteka IIOK
89 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
" " https://m.edsoo.ru/abe352¢ea
MerTannsl TOOOYHBIX TOATPYIITT
Pemrenue 3amau pa3auvHBIX THIIOB.
90 Brrancinenne BeIxoa IpoayKTa bubmmorexa OK
pony https://m.edsoo.ru/a8b83d83
peaKIu OT TEOPETUUECKH BO3MOYKHOTO
O0001IeHE U CUCTEMATH3AIUA
91 M3YUYEHHOT'0 MaTepuraja 1o TeMe bubmorexa LHOK
" M " p https://m.edsoo.ru/e91fe975
Mertamiel
0 KonrponsHas pabora no teme bu6muoreka [JOK
"Metamnbr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJIbTaTOB KOHTPOJIbHOMN bubnuoreka [JOK
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paboThI, KOPPEKIIUS OMHNOOK

https://m.edsoo.ru/9ebff2fd

Pone xumuu B o0ecrieueHun

94 YCTOMYMBOI'O Pa3BUTHs YEIOBEUECTBA. 1 bubnuoreka [JOK
[TonsiTHE O HAYYHBIX METOIAX https://m.edso0.ru/080fe 1 f0
HCCIIEOBAHUS BEIECTB
HayuHble npuHIIMIIBI OpraHu3alyu

95 XUMHYECKOTO MPOU3BOJICTBA. 1 bu6nmnorexa LIOK
[TpombiiIeHHBIE CITOCOOBI TTOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHUIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE

96 OKpY KaIoIIEeH cpeanl U €ro 1 bubnmorexa [IOK

Py m pea https://m.eds00.ru/9f11bf51
MOCJIEACTBUSI

97 XHUMHS ¥ 3J0POBbE YECIIOBEKA. 1 bubnunoreka LIOK
JlekapcTBeHHBIE CpEACTBA https://m.edsoo.ru/a6552721

08 Xumus muiy. Poins xumuu B | bu6nmorexa LIOK
oOecreueHnH MUIIEBOH 0€3011aCHOCTH https://m.edsoo.ru/1£7b5bd2

99 KocMmeTrnueckue u napdromepHbie 1 bubnmnorexa [JOK
cpeactsa. beitoBas xumus https://m.edsoo.ru/da42d5a9
X¥MHS B CTPOUTENBCTBE. BakHemme

100 CTPOUTEIILHBIE U KOHCTPYKIIMOHHEBIC 1 bubnmorera OK

p PyKIL https://m.eds00.ru/61e69003
Marepuabl
XHUMHS B CEILCKOM XO3SHCTBE.
101 Opragn4ecKkue U MUHEpPAJIbHBIE 1 bubnmorexa LOK
p P https://m.edsoo.ru/fd39587d
ynoopeHus

102 CucreMaTuzanys 1 0000IIeHEe 3HAHNUI | bubnunorexa LIOK
10 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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IIpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM

nporpammsl (10 kiacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble peaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHON IPOTPAMMBI

1

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUH

1.1

CdopMHUpPOBAaHHOCTH MPEICTABICHUH 0 XMMHUYECKOW COCTABIISIONICH
€CTECTBEHHO-HAYUYHON KapTUHBI MUPA, POJIM XUMUU B ITO3HAHUU SIBJICHUI
MPUPOBI, B JOPMUPOBAHUU MBILIUICHUS U KYJIbTYpPbl TUYHOCTH, €€
(YHKITMOHATTLHOW TPaMOTHOCTH, HEOOXOIUMOMH JIJISl pEIICHHSI MPAKTUIECKUX
3a/1a4 U HKOJIOTMYeCKd 000OCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHON Cpene

1.2

Bianenue cucreMoit XMMUYECKUX 3HAHUM, KOTOPAsi BKIFOUYAET:
OCHOBOIIOJIararolue MoHATUs (MOJIEKYJIa, BAJIEGHTHOCTb,
3JEKTPOOTPULATEILHOCTD, CTEIIEHb OKUCIICHUSI, XAMUYECKasl CBSI3b, MOJIb,
MOJISIpHAsI Macca, MOJIIPHBIN 00bEM, YIIIePOIHBINA CKENET, PYHKIIMOHAIbHAS
rpyIIa, paauKail, U30MepHUst, U30MEPbI, TOMOJIOTMYECKUH Psijl, TOMOJIOTH,
YTJIEBOIOPO/IbI, KUCIIOPOAU a30TCOAEPKALIUE COEAUHEHUS, OMOIOTMUYECKU
aKTUBHBIC BEIIECTBA (YIJIEBOBI, KUPbI, OCIKH), MOHOMED, TTOJTUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUH U 3aKOHbI
(Teopust XUMUYECKOTO CTPOEHUSI Oprannyeckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMHHU, (PAKTOIOIMUECKHE
CBEICHUSI O CBOMCTBAX, COCTAaBE, MOJTYYCHUH U OE30MIaCHOM HCIIOIb30BaHUH
BAKHEHIINX HEOPTaHUYECKUX U OPraHUYECKUX BEILECTB B OBITY U
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKA

1.3

CdopmrpoBaHHOCTh YMEHU BBISBIIATH XapaKTepHbIE IPU3HAKU MOHITUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIUE ITOHATHS
IIpY ONKMCAHUM COCTaBa, CTPOCHUS U IPEBPALEHUNA OPraHUYECKUX
COCJIMHEHHU

1.4

CdopmMupoBaHHOCTHh YMEHHUH UCIOJIb30BATh XUMUYECKYIO0 CUMBOJIUKY JIJIS
COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BepHYTOH, COKpaIEHHOM)
(hopMyJ1 OpraHMYECKHX BEIIECTB U YPAaBHEHUI XUMUYECKUX PEaKIui,
M3rOTABIIMBATH MOJIEIN MOJIEKYJI OPTaHUYECKUX BELECTB JJISl WITIOCTPALIAN
UX XMMHYECKOr0 U MPOCTPAHCTBEHHOTO CTPOEHHUS

1.5

CdopmupoBaHHOCTH YMEHHI YCTaHABIMBATH IPUHAJICKHOCTD N3YYCHHBIX
OpPTraHUYECKUX BEIIECTB MO0 UX COCTaBY M CTPOCHUIO K OINPEACIICHHOMY
Kiaccy (Tpyrre) coequHeHuH (YriaeBoI0pOabl, KUCIOPOI U
a30TcoJeprKalllie COeTMHEHUS, BBICOKOMOJIEKYIISIPHbIE COETUHEHUS ), TaBaTh
YM Ha3BaHus 1o cucrtematuyeckor HomeHkaatype (IUPAC)

1.5

ChopMHUPOBAHHOCTH YMEHHUS ONPEEIATh BUIBI XUMUYECKON CBS3U B
OpPTaHMYECKUX COSAMHECHUSX (OAMHAPHBIE U KPaTHBIE)

1.6

CdopmMupoBaHHOCTH YMEHHUS IPUMEHSITh: MOJ0KEHHSI TEOPUN CTPOCHHS
opranudeckux Beniects A.M. ByTiepoBa it 00bsICHEHUS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHUS MACCHI

BELIECTB

Yraesogopoasl. Kucmopoacoaepskaiipe U a30TCOASpKAIIHE OPraHUuIECKHe
coeiMHeHUs. BRICOKOMOJICKYJISIPHBIC COSAMHEHUS

2.1

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OPpHUBOAUTH TPHUBUAJIBHBIC HA3BAHUS
OTACJIBHBIX OPraHMYCCKHX BCIICCTB (3TI/IJ'ICH, IMPOINUJICH, alICTUJICH,




STWJICHTJIUKOJb, TIHIEPHUH, (heHo, hopManbaeTuI, aleTalbIeTH]I,
MypaBbHHAas KUCIIOTA, YKCYCHAasl KUCJIOTa, OJICMHOBAs KUCIIOTa, CTEApUHOBAs
KHCIIOTA, TIII0K03a, GPYKTO3a, KpaxMall, IEeJUTF0JI03a, TIUIIH)

2.2

ChopMHUpOBaHHOCTH YMEHHUI XapaKTepPU30BaTh COCTAB, CTPOCHUE,
(u3nUecKre U XUMUYECKUE CBOKMCTBA TUITMYHBIX TIPECTaBUTENICH
Pa3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB (METaH, 3TaH, THUJICH,
MIPOIUJICH, alleTHIIeH, OyTaaueH-1,3, metundyraaueH- 1,3, 6eH301, METaHON,
3TaHOJI, STUJICHIJIMKOJIb, TIIHIICPUH, (PEHOI, alleTallbJICTH/l, MypaBbHUHAs
YKCYCHAsl KHCIIOTBI, TTFOK033a, KpaxMaJ, eJUII0JI03a, aAMUHOYKCYCHAasI
KHCJIOTA)

23

ChopMupoBaHHOCTh YMEHHUS WILTIOCTPUPOBATH TEHETHUECKYIO CBA3b MEXKILY
TUIAYHBIMU IIPEICTABUTEIIAMU PA3JIMYHBIX KJIACCOB OPraHUYECKUX BELIECTB
YPAaBHEHUSIMH COOTBETCTBYIOIUX XUMHUECKUX PEAKLIMM C UCIIOIb30BAHUEM

CTPYKTYPHBIX (hopMyI

24

CdopMHpoBaHHOCTh YMEHUSI XapaKTEPU30BaTh UICTOUHUKHI
YTJIEBOJOPOIHOTO CHIPBS (HEPTh, IPUPOIHBIN a3, YToJib), CIIOCOObI UX
nepepadOTKH U MPAKTHYECKOE TPUMEHEHHE IPOIYKTOB IepepadOTKU

XUMHUS U KU3HB. PacueTsl

3.1

ChopmMupoBaHHOCTH YMEHHIA BIIQJICTh CHCTEMOW 3HAHUH 00 OCHOBHBIX
METOAaX Hay4HOT0 MO3HaHUs, UCIOJIb3YEMbIX B XUMUU IIPU U3yUYEHUU
BEILIECTB U XUMUYECKUX SIBJICHUN (HAOIIOZCHUE, U3MEPEHHUE, IKCIIEPUMEHT,
MOJIETTUPOBAHUE), UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS IS
NPUHATUSA PELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAILIUAX, CBA3aHHBIX C
BEILIECTBAMH U X IPUMEHEHUEM

3.2

CpopMUpoBaHHOCTH YMEHHUH COOIIOAThH MTpaBUa MOJIb30BAHMS
XUMHYECKOH TIOCyI0H 1 1ab0paTOpHBIM 000pyI0BaHUEM, a TAKXKe MpaBuia
oOparleHus C BEIeCTBAMU B COOTBETCTBUU C HHCTPYKIIHSIMH 10
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

33

CchopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBHIIOIHATH XUMUYECKUN
AKCTIIEPUMEHT (IIPEBPAIICHHS OPraHMYECKUX BEIIECTB MIPU HArPEBaHUU,
MOJTyYeHHE ATUJIEHA U U3YUYE€HHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpraHn4Y€CKUX BCHICCTB, JACHATypalusd O€JIKOB IIpyU Harp€BaHu, IBCTHLIC
peakiuu 6eIKOB) B COOTBETCTBUM C PAaBUIAMU TEXHUKHU 0€301aCHOCTH MPH
oOpallleHuH C BEeLEeCTBaMU U JJAOOpaTOpHBIM 000pYyI0BaHUEM;
NpEACTABIATE PE3YJIbTAThl XUMHNYCCKOTO SKCIICPUMCHTA B @opMe 3armcu
YPaBHEHMI COOTBETCTBYIOIIUX PeaKUi 1 (HOPMYyITUPOBATh BHIBOJIBI HA
OCHOBE 3THX Pe3yJIbTaTOB

34

CdopMHUpOBaHHOCTH YMEHHH MPOBOAUTH BEIUUCICHUS 110 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00beMa, KOJTMYECTBA HCXOIHOTO BEIIECTBA WUIIH
MPOIYKTa PEAKIINH 10 U3BECTHBIM Macce, 00heMY, KOJIMYECTBY OJTHOTO U3
MCXOJIHBIX BEIIECTB WJIH MPOYKTOB PEAKIIHH)

3.5

ChopmMrpoBaHHOCTh YMEHUN KPUTHUECKH aHATU3UPOBATH XUMUUYECKYIO
uH(pOPMaIIHIO, TIOTYYaeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpesICTBa MaCCOBOM
uHdopmanuu, cetb UHTEpHET U pyrue)

3.6

CdopmupoBaHHOCTH YMEHUI COOTIOAATH MPaBUIIA YKOJIOTHUECKU
11e7IecO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOM JIEATETLHOCTH B IEISIX
COXPaHEHHUS CBOETO 370POBbs I OKPY KAIOLIEH MPUPOTHON CPEIbI,
OCO3HaBaTh OITIACHOCTH BOS)ICI\/'ICTBI/U{ Ha JKXUBbLIC OpFaHI/ISMBI OHpe)IeJ'IeHHI)IX
OpPraHMYECKUX BEIIECTB, MOHUMas cMbich mokazatens [IJIK (mpexensHO
JOITYCTUMOW KOHIICHTPAIUH ), TOSICHITh Ha TPHMEpax CIocOObI




YMCHBIICHUA U ITPEAOTBPALICHUSA UX BPECAHOTO BO3I[€I>1CTBH§I Ha OpraHu3m
YCJI0BCKa

IIpoBepsiemble 3jieMeHThI conep:kanus (10 kiaacce)

KOJI

[IpoBepsieMblil AJIEMEHT COJIEPHKAHUS

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUH

1.1

[IpeameT opraHM4ecKoil XUMHH: €€ BOBHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
MOJTyYE€HUHU HOBBIX BEILIECTB U MaTepuajoB. Teopusi CTpoeHuUs
oprannyeckux coequeHnii A.M. byTiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykTypHBIE (OPMYIIBI OPraHUYECKHUX BEIIECTB. ['OMOIOTHS, H30MEpHSL.
XuMuyeckas CBsI3b B OpPraHU4ECKUX COCIUHEHUAX — OJUHAPHBIE U KpPAaTHBIE
cesizu. [IpencraBienue o KIacCUpUKAIMHA OPraHUIECKUX BEIIECTB

1.3

Homenkiatypa oprannueckux coeJuHEeHUN (CUCTEMaTHYeCKast) U
TPUBUAJIbHBIE HA3BAHUS BaXKHEHIINX MPEACTaBUTENEH KIacCOB
OPraHUYeCKHUX BEIIECTB

YTIIeBOA0POIbI

AJIKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTUYECKHUN psAl. MeTaH u 3TaH —
IPOCTEHIINE NPECTaBUTENN aJIKaHOB: (PU3MUYECKHe U XUMUYECKUE CBOMCTBA
(peakuuy 3aMeEHUS U TOPEHUS ), HAaXOXKACHHUE B IIPUPO/IE, IOTYyUEHUE U
IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psiA. DTUIIEH U MTPOIUJIEH —
IPOCTEHIINE IPECTaBUTENN aJIKEHOB: (PU3MUYeCKre U XUMUYECKUE CBOMCTBA
(peakuuy ruIpupoOBaHus, raJOreHUPOBAHUS, TUAPATAIINY, OKUCICHUS U
MOJIMMEPHU3ALH), TOJIyYeHHE U IPUMEHEHUE
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Anxaauensl: Oytaauen-1,3 u metunOyTtaauen-1,3: ctpoenue, BaxHenme
XMMHYECKHEe CBOWCTBA (peakuus nonumepusanun). [lomyuenue
CUHTETHUYECKOTO KayuyKa ¥ pe3UHbI
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AJIKUHBI: COCTaB M OCOOEHHOCTHU CTPOEHHS, TOMOJIOTHUECKUN PSJI.
AlleTUJIEH — IPOCTENIINI TPEACTABUTEND ATKHUHOB: COCTaB, CTPOEHUE,
(u3nUecKre U XUMHUYECKHE CBOMCTBA (peakluy THIAPUPOBAHUS,
F&]’IOFGHI/IpOBaHI/ISI, anpaTaum/I, FOpeHI/Iﬂ), HOJ'IyLIeHI/IC nu HpI/IMeHCHI/IC

2.5

Apensl. ben3zon: cocTas, cTpoeHue, pU3MUECKUE U XUMUYECKHE CBOUCTBA
(peakuuy rajJlOreHUPOBAHUS U HUTPOBAHUS ), TOJyUYE€HUE U IPUMEHEHHE.
Tonyon: cocras, cTpoeHue, pusnueckue 1 XMMHUYECKHE CBOMCTBA (peakLuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), TOJIydeHUE U TpUMeHeHHe. TOKCUYHOCTb
apeHoB. ['eHeTnyeckas CBsI3b MEXKYy YIVIEBOJOPOJAaMU, IIPUHALIECKALTUMU K
pa3JINYHBIM KJIaccam

2.6

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOA0B. [IprpoaHbIil ra3 v momyTHbIE
HedTsHbIe Ta3bl. HedTh 1 ee nmpoucxoxaenue. CriocoOs! mepepadoTKu
He(TU: IEperoHKa, KPEKUHT (TePMHUYECKHA, KATATUTUYECKUH ), TUPOIIH3.
[TponykTsl IepepaboTku HePTH, UX TPUMEHEHUE B TPOMBIITUICHHOCTH U B
ObITy. KaMeHHBIH yrosb v MPOIYKTHI €ro nepepaboTKu

KI/ICJ'IOpOIlCOZ[ep)KaH_[I/IC OpPraHn4CcCKUC COCANHCHU A

[IpenenbpHBIC OTHOATOMHBIE CTUPTHI. METaHOJ U ATAHOJ: CTPOCHHE,
(u3nUecKre U XUMHUYECKHE CBOMCTBA (peakliuy ¢ aKTUBHBIMH METaJlIaMH,
raJIOT€HOBOIOPOJIaMH, TOPEHUE), MPUMEHEHHE. BoIOpOIHBIE CBSI3H MEKTY
MOJIEKYJIAMH CIUPTOB. JIeiiCTBME METaHOJIa U 3TaHOJIa HA OPraHu3M




yesoBeka. MHOroaTOMHbBIE CIIUPTHI. DTUIICHTIIMKOIb U TJIUIEPUH: CTPOEHUE,
(u3nueckre U XUMUYECKUE CBOMCTBA (B3aUMOIEHCTBHE CO LIEIIOUHBIMU
MeTaJUlaMH, KaUeCTBEHHAsl peaKkliisi Ha MHOTOaTOMHbIE CIUPTHI). JlelicTBue
Ha OpraHu3M 4denoBeka. [I[puMeHeHne MuIeprHa U STUICHTIIUMKOIS

3.2

@deHoII: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHE U XUMHUECKUE CBOICTBA.
Tokcuunocts penona. [lpumenenue deHona

3.3

Anbaeruibl U KeToHbl. DopMalib/Ieru, aleTaabIerua: CTPOCHHE,
(bU3MYEeCKre U XMMUYECKUE CBOMCTBA (PEaKIIMU OKUCIECHUS U
BOCCTAaHOBJICHUSI, KAUECTBEHHbBIC PEAKIIMH ), TOJYUCHHE U IPUMEHEHHE
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OIHOOCHOBHBIC TIpe/IeNIbHBIC KapOOHOBBIE KUCIOTH. MypaBbHHAS U
YKCYCHAsl KUCIIOTBI: CTPOCHHE, (PU3HUECKHUE U XUMUYECKUE CBOWCTBA
(cBoiicTBa, OOIITHE IS KJIacca KUCIIOT, peaKIus dTepUPUKAIINH ), TTOTYyUCHUE
1 npuMmeHenne. CTeapuHOBas M OJICMHOBAsI KUCJIOTHI KaK MPECTaBUTEIIN
BBICIIMX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, X MOIOIIEE JCHCTBHUE

3.5

CrnoxHble 3(upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['naponus
ciokHBIX 3¢upoB. XKupsl. ['uaponms xupos. [IpuMeHeHme KUPOB.
buonoruyeckas poiib ;KMpOB

3.6

YTraeBosl: cocTaB, Kiaccu(pukanus yrieBooB (MOHO-, TUH
nojcaxapuabl). I'mroko3a — npocreiiinii MOHOCaXxapH: 0COOEHHOCTH
CTPOCHUS MOJIEKYJIBI, ((U3MYECKHe U XUMHUYECKUE CBOMCTBA
(B3aumozeiictBue ¢ rupokcuom Meau (1), okucnenrne aMMuayHbIM
pactBopoM okcuia cepedpa (I), BoccranoBieHue, OpoKEHUE TIIIOKO3bI),
HaXO0XXJICHUE B IPUpPO/IE, IPUMEHEHHUE, Orosorndyeckas posb. @OTOCUHTES.
@dpyKTO3a KaKk H30Mep IIIIOK03bl. Kpaxmai 1 1erutono3a Kak mpHpoIHbIe
nonumepsl. CTpoeHHe Kpaxmaia U 1esuTro103bl. Puznueckue u XuMH4ecKue
CBOMCTBA Kpaxmasia (TUAPOJIN3, KAUECTBEHHAsl PEAKIHsl C HO/I0M)

A30Tcoz[ep>1<am1/1e OpraHu4YCeCKUC COCANHCHU

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnYecKue coequHeHus. Puznyeckue
Y XUMHUYECKHUE CBOMCTBA aMMHOKUCIIOT (Ha IpUMEpe TIIUIINHA).
buonornueckoe 3HaueHre aMUHOKUCIOT. [lenTu b

4.2

benku kak npupoHbIe BBICOKOMOJIEKYIISIpHbIE coeinHenus. [lepBuunas,
BTOPUYHAS M TPETUYHAsI CTPYKTYpa O€IKOB. XUMHUECKUE CBOICTBA OEIIKOB:
THIPOJIN3, ACHATYpallks, KaYeCTBEHHbIE peakluy Ha OelKu

BBICOKOMOJ'IGKy.HHpHBIe COCOMHCHU

OCHOBHBIE TOHATHUS XHUMUH BBICOKOMOJICKYJISAPHBIX COGHHHGHHﬁI MOHOMCED,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIMMCPU3ALIUN, CPCAHSAA
MOJICKYJIsIpHas Macca. OcHOBHBIC METOABI CUHTE3a BBICOKOMOJICKYJIAPHBIX
COC,Z[I/IHCHI/Iﬁ — [NoJIMMEpHU3alua U IMOJUKOHIACHCAIH A

5.2

DKcrnepuMeHTAIbHbIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPAILCHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
miacTMace, Kayuykos. [lonydyeHre CHHTETHUECKOr0 KayuyKa U Pe3UHbI




IIpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM

NPOrpamMMbl
(11 kaacc)

Kon nposepsiemoro
pe3yJipraTta

[TpoBepsieMbie TIpeAMETHBIC PE3YJIbTAThl OCBOCHUS OCHOBHOM
00pa3oBaTeNIbHOM MPOrPaMMBbI CPEIHET0 00IIero 00pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

1.1

Bitanenue cucreMoi XMMUYECKUX 3HAHUN, KOTOPAast BKJIIOYAET:
OCHOBOIIOJIATAIOIME NOHATUS (XMMUYECKUH 3JIEMEHT, aToM,
AIIEKTPOHHAst 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTATTH
aTOMOB, MOH, MOJIEKYJIA, BAJICHTHOCTb, JJIEKTPOOTPHULIATEIbHOCTb,
CTENEHb OKUCIICHUSI, XUMUUECKasl CBSA3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBINA 00BbEM, KPUCTAIIIMUECKAs! PEIIEeTKA, TUIIbl XUMUYECKUX
peaxkuuil (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE, 3K301
HHJIOTEPMHUUYECKHE, PEAKLIUH HOHHOI'O OOMEHa), pacTBOP, 3JEKTPOJIUTHI,
HEJIEKTPOJIUTBI, JIEKTPOJIUTHYECKAS TUCCOLUALINASL, OKUCIINUTEID,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKON pEAKLIUU, XUMUYECKOE
paBHOBECHE); TEOPUH U 3aKOHBI (TEOPHUS FIEKTPOIUTUYECKON
nucconuanuw, llepuonnueckuit 3akon /[.1. Menneneesa, 3akoH
COXPaHEHHUs MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK XUMUH,
(bakTOJIOrMUeCKUe CBEJCHUS O CBOMCTBAX, COCTaBEe, OJYUYCHUU U
0€3011acCHOM HCII0JIb30BAaHUH BaKHEHIIINX HEOPTAaHUYECKUX BEILLECTB B
OBbITY M IPAKTUYECKOH IeATEIbHOCTH YeJIOBEKa

1.2

ChopMupoBaHHOCTh YMEHHI BBISABIISTH XapaKTEPHbIC TPU3HAKH U
B3aUMOCBS3b U3YYCHHBIX ITOHATUH, IIPUMEHATH COOTBETCTBYIOLINE
ITOHATUS ITPU ONMCAHUM CTPOCHUS U CBOMCTB HEOPTraHUYECKHUX BELIECTB
U UX NPEBPALIEHUN; BBIABIIATh B3aUMOCBI3b XUMUYECKUX 3HAHUM C
MOHATUSAMH U MPEACTABICHUSAMU JPYTUX €CTECTBEHHOHAYYHBIX
IIPEAMETOB

1.3

BJ'IaI[eHI/Ie OCHOBHBIMH MCTOAAMHU HAYYHOI'O IMO3HAHUS BCUICCTB U
XUMHYECKUX SIBICHUI (HaOII0eHIEe, U3MEPEHHE, YKCIIEPUMEHT,
MOJICJIUPOBAHNE)

1.4

CdopMupoBaHHOCTH YMEHHI OMPEENATh BaJICHTHOCTh U CTENIEHb
OKHCJICHUA XUMHWYCCKUX 3JIECMCHTOB B COCIMHCHUAX PA3JIMIHOTO
COCTaBa, BUJ XUMUYECKOW CBA3M (KOBaJICHTHAsI, NOHHAs,
METaJTTNYeCKasi, BOAOPOIHAS) B COSAMHECHUSX, THIT KPUCTALTHICCKON
peIIeTKH KOHKPETHOTO BEIIECTBa (ATOMHAsI, MOJIEKYJISIpHAS, HOHHAS,
MeTaJuTHIecKas)

1.5

CdopMupoBaHHOCTH YMEHHH OMPEIENATh XapaKTep cpebl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHU

1.6

ChopMupoBaHHOCTh YMEHHUS KJIacCU(PUIIUPOBATh XUMUYECKUE PEAKLIUU
0 Pa3JIMYHbIM MPU3HAKaM (YHCITy U COCTAaBY pearupyroliX BELIECTB,
TEII0BOMY 3 (eKTy peakiuu, U3MEHEHHUIO CTEeTIeHeH OKUCICHHS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIMH, YUaCTUIO KaTalnu3aTopa)

1.7

CdopMupoBaHHOCTb YMEHHUH COCTABIIATh YPAaBHEHUS PEAKIIHMA
Pa3JIMYHBIX TUIIOB, IIOJIHBIE U COKPAILEHHBIC YPAaBHEHUS pPEeaKIUui
MOHHOT'O OOMEHA, YUUTHIBAs YCIOBHSI, IPH KOTOPHIX 3TH PEAKLIUU UAYT
J10 KOHIIA

1.8

CdopmMupoBaHHOCTH YMEHUI MTPOBOAUTH PEAKIIUH, TOATBEPHKAAIOIINE
KAUECTBEHHBIN COCTaB Pa3JIMYHbIX HEOPraHUYECKUX BELICCTB,




pacrno3HaBaThb OMNBITHBIM IYTCM MOHBI, NIPUCYTCTBYIOIIUC B BOJAHBIX
pacTBOpax HCOPraHMYCCKNX BCUICCTB

1.9

ChopMupoBaHHOCTH YMEHHUN PACKPBIBATH CYIIIHOCTh
OKHCITUTEIIbHOBOCCTAHOBHUTEIIBHBIX PEAKIIMI TOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OanaHca 3TUX Peakuuit

1.10

CdopmMupoBaHHOCTb YMEHHH 00BACHATH 3aBUCUMOCTh CKOPOCTHU
XMMUYECKOH peaKIiy OT Pa3IM4HbIX (aKTOPOB

ChopMupoBaHHOCTh YMEHHI OOBSICHATH XapaKTep CMEIICHUS
XUMHYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIIHETO BO3JICHCTBUS
(npunanun Jle Illarense)

OO01ast 1 HEOPraHUYECKask XUMHUS

CdopmupoBaHHOCTh YMEHUH pacKpbIBaTh cMblci [lepuoanyeckoro
3akoHa J[.1. MeHneneeBa u JeMOHCTPUPOBATH €TI0
CHUCTEMaTU3UPYIOILY0, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO
byHKIMH

2.2

CdopMUpOBaHHOCTh YMCHHI XapaKTePU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHUX 3J1eMeHTOB 1 — 4 nepuoaos Ilepuoaunyeckoii
cucTeMbl XUMHUecKuX 31eMeHToB .M. Meneneena, ucnonb3ys
HOHSTHUS «S-, p-, d-2JIEKTPOHHBIE OPOUTAIINY», «IHEPTETUUECKUE
YPOBHI», 00BACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB
XUMHYECKHUX 3JIEMEHTOB U UX COCAMHEHUI 110 MEPUOaM U rpymniam
[lepuoauueckoil cucrembl XuMuueckux seMenToB JI.M. MenneneeBa
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CdopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHUIECKUX BEIICCTB PA3TUIHBIX KIIACCOB,
MOJTBEPXKIaTh CYIIIECTBOBAHUE TEHETUYCCKOM CBSI3M MEXKILY
HEOPTaHMYECKUMH BEIICCTBAMH C TIOMOIIBIO YpaBHEHUH
COOTBETCTBYIOIIHUX XUMUYECKUX PEaKInil
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ChopMHpOBaHHOCTH YMEHUHN YCTAHABIMBATH TPUHAIICKHOCTH
HEOPraHWYECKHUX BEIECTB M0 UX COCTaBY K ONPEIEIEHHOMY KJaccy
(rpynme) coeauHeHUM (IPOCTHIE BEIIECTBA — METAJIIBI U HEMETAJIBI,
OKCHJIbl, OCHOBAaHMsI, KCIIOThI, aM(OTEpHBIE THIPOKCHIBI, COITH)

2.5

CdopMupoBaHHOCTh YMEHHUH UCIIOJIB30BATh XUMUYECKYIO CUMBOJIUKY
JUIS COCTaBJIEHUS (JOPMYJI BEIIECTB M YPAaBHEHUH XMMUYECKUX pEaKIHii,
cucremarnuyeckyto HomeHkiarypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJIENIbHBIX HEOPraHWYECKUX BelecTB (YrapHbIi a3, yIJIEKUCIIbI ras,
aMMHUaK, raiieHasi U3BeCTh, HETalleHas U3BECTb, MUThEBAs COJA, MUPUT

U IpyTHe)

2.6

CdopMupoBaHHOCTH YMEHHH XapaKTepu30BaTh (OMUCHIBATh) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB Pa3IMUHBIX KJIACCOB,
MOJITBEPK/IaTh CYLIECTBOBAHUE T€HETUYECKOM CBSI3U MEXTY
HEOpPraHMYECKMMH BEUIECTBAMU C IOMOIIbIO YPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PeaKIuil

2.7

CdopMupoBaHHOCTh YMEHUH TNIAHUPOBATH U BHIIOJIHATH XMMUYECKUN
HKCIIEPUMEHT (pa3ioKeHHE EPOKCHIa BOJOPOia B IPUCYTCTBUU
KaTajau3aTopa, OIPEIEIEHUE CPEIbl PpACTBOPOB BEILECTB C IIOMOILBIO
YHUBEPCAJIbHOTO UHIUKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB Ha
CKOpPOCTh XUMHUYECKOI peakinu, peakliud HOHHOTO 0OMeHa,
KaueCTBEHHbIE PEeaKIMK Ha CyJb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KAaTHOH aMMOHMUS, PELIEHUE HKCIIEPUMEHTAJIbHBIX 334a4 110 TEMaM
«Mertamb» 1 «HemeTtanas») B COOTBETCTBUHM C MPAaBUJIAMHU TEXHUKH




6e30macHOCTH IIpU OOPAIEHNH C BEHIECTBAMH U J1a00PaTOPHBIM
000pyAOBaHUEM; IPENICTABIATH PE3yIbTaThl XUMUYECKOTO
IKCIIEPUMEHTA B (hOpMeE 3aMHCH YPaBHEHUH COOTBETCTBYIOIINX PEaKIIUN
1 GOpMYJIMPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB

2.8

CdopmMupoBaHHOCTH YMEHHIA COOTIOIATH MPaBUIIa MOJIb30BAHUS
XUMHYECKOU TIOCYI0U M Ta00paTOPHBIM 000pYyIOBAaHHEM, a TAKKE
mpaBuiia 0OpaIeHus C BEIEeCTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH
110 BBINOJIHEHHIO JJAOOPATOPHBIX XMMHUYECKHX OIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTePU30BaTh XUMUICCKUE IMPOIIECCHI,
JeXallue B OCHOBE ITPOMBILIIIEHHOTO MOJYYE€HHSI CEPHON KUCIIOTHI,
aMMHMaKa, a Takxke chOpMUPOBAHHOCTH MPEICTABICHUH 00 00IIMX
HAYYHBIX IPUHLHUIAX U SKOJIOTMUYECKUX MPoOIeMax XUMHUUECKOTO
IIPOU3BOJICTBA

XUMHS U KU3Hb. PacueThbl

CdopMupoBaHHOCTD MPEICTABICHUI 0 XUMUYIECKOU COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, POJIU XUMHUHU B TO3HAHUU
SIBIICHUH TIPUPOJIBI, B (DOPMUPOBAHUH MBIIIJICHUS U KYJIbTYPBI
JUYHOCTH, €€ QyHKIIMOHATHHOU IPaMOTHOCTH, HEOOXOIUMOM ISt
pEIICHUS TPAKTUYECKUX 33]1a4 M KOJIOTHYECKH 00OCHOBAaHHOTO
OTHONICHHMSI K CBOEMY 3I0POBbIO M MPUPOJAHOM Cpefie

3.2

ChopMupoBaHHOCTh YMEHHUN KPUTUYECKH aHATTU3UPOBATh XUMHUYECKYIO
UH(OPMALKIO, TIOTY4YaeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeaCcTBa
MaccoBOM KOMMYHHUKAIMH, CeTh VIHTEpHET U Apyrue)

3.3

CdopMupoBaHHOCTh YMEHUH COOJIOAATH IPABUIA HKOJOTHUECKU
11€J1€c000pa3HOro MOBEACHUS B ObITY U TPYJIOBOW JESTENILHOCTH B
LEJIIX COXPAHEHUS CBOETO 3/10POBbs M OKPY>KaIOLIeH MPUPOJHOM Cpejibl
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Oco3HaBaTh OMACHOCTh BO3/ICUCTBUS HA )KUBbIE OPTaHU3MBbI
ONpEAEIEHHBIX BEUIECTB, MOHUMAas cMbIci nokasaresns 1K, moscHsATh
Ha MpUMepax CrocoObl YMEHBIICHHS U TTPEIOTBPALICHHUS HX BPEIHOTO
BO3JEHCTBUSI HA OPTAaHU3M YEJIOBEKA

3.5

CdopMupoBaHHOCTh YMEHHM MPOBOJUTH BHIYHCICHUS C
UCTIOJIB30BAaHUEM TTOHSTHS «MACCOBas JIOJISI BEIIECTBA B PACTBOPE»,
00BEMHBIX OTHOIIIEHUH Ta30B MPH XUMHUYECKHUX PEAKIIHIX, MacChl
BEIIECTBA MM 00beMa ra3oB 110 H3BECTHOMY KOJIMUECTBY BEIIIECTBA,
Macce Ui 00BbeMyY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
Ter10BOro 3¢ (heKTa peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaCChl
BEIIIECTB, TPEBPAIICHUS M COXPaHEHHs SHEPTUU

IIpoBepsieMblie 3JIeMeHTHI COJIeP:KAHUS
(11 kaacc)

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKAHUSA

TCOpeTI/I‘-ICCKI/IC OCHOBBI XMMHH

1.1

XUMUYECKUH 371€MEHT. ATOM. SIpo aTomMa, H30TONBI. DIEKTPOHHAS
00oJi04Ka. DHEpreThuecKrue ypOBHH, MOAYPOBHUA. ATOMHBIE OpOUTAIH,
s-, p-, d-anmemenThr. OCOOEHHOCTH pacipeaesieHUsI SJIEKTPOHOB TI0
OpOUTANISIM B aTOMAX JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.




DJeKTpoHHas: KOH(UTrypalys aTOMOB

1.2

[Tepuonnueckwuii 3akon u [lepuoanueckas cucTeMa XMMHYECKUX
anemenToB J.1. MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U
[Tepuoauueckoit cucrembl XxumMuueckux 3aeMenToB .M. Menneneena ¢
COBPEMEHHOI TeOopuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHUYECKHUX AJIEMEHTOB M 00Pa3yeMbIX MU MPOCTHIX U
CJIOKHBIX BEIIECTB MO IPYIIaM U NepruoaaM. 3HaueHUe
MIePUOIMYECKOTr0 3aKOHA B PA3BUTHH HAYKH

1.3

Crpoenue BelecTBa. XMMHUUECKas CBs3b. BUIbI XUMUUECKOW CBSI3U
(xoBaJleHTHAs HEMOJISIPHAS U TOJISIPHAsI, MOHHASI, METAJIINYECKast).
WoHbI: KaTHOHBI M AHMOHBL. MeXaHU3MBI 00pa30BaHUS KOBAJICHTHON
XUMHUYECKOHN CBSI3H (OOMEHHBIN U JOHOPHO-AKIIEITOPHBIN).
Bonopoanas cBsi3b

1.4

BaneHTHOCTD. 9HCKTpOOTpI/IHaTCHBHOCTB. CreneHb OKUCIICHUS

1.5

BemecTBa MOIEKyJIIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH
IOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIIMYECKON PEILIETKH.
[TonsTHe 0 nUcHepcHBIX cucTeMax. MICTHHHBIE M KOJJIOUTHbIE
pacTtBopbl. MaccoBas J107151 BEIIECTBA B PACTBOPE

1.6

KJ'IaCCI/I(l)I/IKaI_[I/IH HCOPraHU4CCKUX COCJUHECHUM. HOMCHKHaTypa
HCOPTraHNMYCCKUX BCIICCTB

1.7

Xumunyeckas peakuus. Knaccupukanus XuMHUECKUX peakluii B
HEOPTraHWYECKOW U OPraHUYECKON XMMHUH. 3aKOH COXPAaHEHHUS MaCChl
BEILIECTB, 3AKOH COXPAHEHUSI U IIPEBPALIEHUS SJHEPTUU [IPU XUMUYECKUX
peaKuusx

1.8

CKopocTh peakiiy, €e 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.9

OO6patumsble peakunu. XuMudyeckoe paBHoBecue. PakTopbl, BIUSIONINE
Ha COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuaumn Jle [larense

1.10

DnexTponuTuyeckas auccoruays. CHUIbHbIE U CI1a0ble AIEKTPOIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCIas, HEUTpaibHasl, IIeT0YHAasl.
Peakuuu nonHoro ooMeHa

1.11

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pCaKkuun

HeopFaHI/IquKa}I XHUMMUA

2.1

Hewmeramnsl. [Tonoxxenne Hemetamio B [lepuoanyueckoil cucteme
xuMmuueckux >nemeHToB [I.M1. MenaeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. du3nyeckre CBOWCTBA HEMETAIIJIOB. AJIJTIOTPOIHS HEMETAJIIIOB
(Ha mpuMepe KUCIIopoJia, cepbl, hocdopa u yriaepoaa)

2.2

XYMHYECKHE CBOWCTBA BaXKHEHIIINX HEMETAJIOB (TaJIOT€HOB, CEPHI,
a3oTa, Gocdopa, yriaeposia U KpEMHHS) U UX COCTUHEHUH (OKCHJIOB,
KHCIJIOPOJICOICPKAIINX KUCIOT, BOJOPOAHBIX COSAMHEHHN).
[TpuMeHeHHe Ba)XKHEHIINX HEMETANIOB U UX COSMHEHUIN
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Meramel. [Tonoxenne meramnos B [lepuoanueckoit cucreme
xumudecknx snemeHToB J[.U. MenaeneeBa. OCOOEHHOCTH CTPOSHUS
AIIEKTPOHHBIX 000JI0UEK aTOMOB MeTa/IoB. O0Imue pu3nueckue
cBOMcTBAa MeTAIUIOB. CIIIaBbl METAJIIOB. DJIEKTPOXUMHYECKUH PSIL
HaIpsHKEHUH METaJJIOB

2.4

XvMHYecKue CBOWCTBA BaXKHEHIINX METaJUIOB (HaTpHil, KaJlui,
KaJIbLIWI, MAarHUM, aTFOMUHUNA, IMHK, XPOM, KEJI€30, MEJIb) U UX
coequHeHU. O0ImMe crocoObl MoTydeHust MeTallIoB. [I[pumenenmne
METAJIJIOB B OBITY ¥ TEXHUKE




2.5

I'eneTnueckas CBSI3b HCOPTaHNYCCKUX BCIICCTB, IPUHAIJICIKAIUX K
PAa3JIMIHBIM KjlIaCCaM

XUMHS U )KU3Hb

Ponp xumun B o0ecriedeHuN IKOJIOTHIECKOM, SHEPTETHIECKON U
MUIIEBON O€30MMaCHOCTH, Pa3BUTUU MEIUIIMHEL. [loHATHE O HAyYHBIX
METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIU

3.2

[TpencraBnenust 06 OOMMX HAYYHBIX IPUHIIUITAX MIPOMBIIIIEHHOTO
MOJTyYCHHS BYKHEHIIINX BenecTB. YelloBeK B MUPE BEIIECTB U
MaTepUaIOB: BAKHEHIIIHE CTPOUTEIIBHBIC MATEPHAIIBI,
KOHCTPYKIIMOHHBIC MaTepUAIIbI, KPACKH, CTEKIIO, KEPaAMUKa, MaTEePHaIbl
JUTSI DJICKTPOHUKHY, HAHOMAaTEpUaJIbl, OPTAHUYECKHUE U MHHEPATbHBIE
yaoOpeHus

3.3

XUMUs U 300pOBbE YEIOBEKA: MIPABUJIA UCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenaparoB, MpaBujia 6€30MacHOr0 UCIOJIb30BaHUS IIPEMapaToB
OBITOBOIl XMMHUU B TIOBCEIHEBHON KU3HU

ITPOBEPAEMBIE HA EI'D 10 XMMHUU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kona
NMpPOBEPSIEMOT0
TpeboBaHUs

1

1.1

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOIi 00pa30BaTe/IbLHON MPOrpaMMbl CpeHEro 001Iero
o0pa3oBaHus

BraneHnune cucteMo XUMHUYECKUX 3HaHHfI, KOTOpas BKIIKOYACT:

OCHOBOTOJIAraolue MOHATUS (XUMHUYECKHUI DJIEMEHT, aTOM, H30TOIIbI,
JNEeKTpOoHHAas 000JI0UKa aToMa, S-, p-, d-dJIEKTPOHHBIE OPOUTATIN aTOMOB,
OCHOBHOE M BO30YXJEHHOE COCTOSIHME aTroma, HOH, MOJIEKyJa,
BaJICHTHOCTb, 3NEKTPOOTPULIATENILHOCTb, CTEINEHb OKHUCIIEHUS,
XUMHYECKast CBS3b (G- W T-CBA3b, KpPAaTHBIE CBSI3W), THOpUIAM3AIMS
aTOMHBIX OpOHWTaNeH, KpUCTaUTMUecKas pemeéTka, MOJib, MOJISIpHAS
Macca, MOJSIpHBIM O0O0BEM, MOJSpHAs KOHIICHTPAIMs, PacCTBOPHI
(MCTUHHBIE, AHUCIIEPCHBIE CHUCTEMBI), KPUCTAILUIOTHUIPATHI, YTIEPOIHBIN
ckener, (yHKIMOHAJbHAs TPyMMa, paguKal, HU30MEpbhl, CTPYKTypHas
dbopmyna, wm3omepuss  (CTpYKTypHas,  TeoMmeTrpuyeckas  (Iuc-,
TPAaHCU3OMEPHsI), TOMOJIOTHUYECKHUH PpsJl, TOMOJIOTH, YTJIEBOJOPOIbI,
KHCIIOPOJI- W a30TCOJEpIKAIINE COCTUHEHHS, OMOJIOTHYEeCKH aKTHBHBIE
BelecTBa (YraeBObI, KUPBI, OEKH), MOHOMED, TTOTUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJIIPHBIE COEAMHEHHUS, KPEKUHT, pU(DOPMUHT, THITBI
XUMUYECKUX pPeaknuid (OKUCIUTETHHO-BOCCTAHOBUTEIBHBIE, JK30- U

OHAOTCPMHUYCCKUC, PCAKIIMU MOHHOI'O O6M€Ha, roMO- U I'CTCPOTCHHEIC,




1.2

1.3

oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIHUTHI,
JJIEKTPOJIUTAYECKAS. AUCCOLMALNS, CTEIEHb TUCCOLUALUN, OKUCIINUTEID,
BOCCTAHOBUTENb, JJEKTPOIM3, CKOPOCTb XUMHYECKOW peakuuw,

XUMHYECKOE PaBHOBECHE)

TEOPHUH U 3aKOHBI (TEOPHUS XHMMHYECKOTO CTPOCHHS OPraHMYECKUX
BemiecTB A.M. byTiepoBa, Teopusi 3JEKTPOIUTAYECKON THUCCOLIMAIUH,
[lepuognueckuii 3akon .M. MenneneeBa, 3aKkOH COXpaHEHUSI Macchl),
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN SI3bIK XUMHUHU, MHPOBO33PEHUECKHUE
3HaAHMS, JIGKAITUE B OCHOBE NMOHUMAHUS NMPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKUX SIBJICHUW, COBPEMCHHBIC TMPEACTABICHUS O CTPOCHUU
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAaJIMOJIEKYJISIPHOM YPOBHSIX

MpeACTaBICHUS o MeXaHu3Max XUMHYECKHX peaKIuii,
TEPMOJMHAMUYECKUX U KHHETHYECKUX  3aKOHOMEPHOCTSAX  HUX

IPOTCKAHHA, O XUMHUYCCKOM PAaBHOBCCHUH, JUCIICPCHBIX CUCTCMAX

1.4

1.5

(akToNOrMYeCKHe CBEJCHHUS O CBOMCTBAaX, COCTaBe, IOJIYYCHUH H
0e30IacHOM  WCIMOJB30BAaHMM  BAXKHEHIIMX  HEOPraHWYECKUX |
OPraHMYECKUX BEHIECTB B OBITY U MPAKTHUYECKOH JesTeNbHOCTH

YCJI0BCKa
06HII/IG HAaYYHBIC IMPUHIUIIBI XUMHUYCCKOI'o IMPOMU3BOACTBA (Ha mpumMepe
IIPpOU3BOJACTBA CepHOI\/'I KHUCJIOThI, aMMHaKa, MCTaHOJIa, nepepa60TKI/I

HepTH)

CdopmupoBaHHOCTH YMEHUI BBISBIISTH:

2.1

2.2

XapakTepHble TPHU3HAKK U  B3aUMOCBSI3b W3YUYCHHBIX  TOHSTHH,
MPUMEHATh COOTBETCTBYIOIIME MOHSATUS TPU OINUCAHUHU CTPOEHUS U
CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB U UX MPEBpALICHUN
B3aMMOCBSI3b XMMHMUYECKUX 3HAHUM C MOHATHSIMH M TPEACTABICHUSIMHU
JIPYTUX TPEAMETOB JUIsi 00Jiee OCO3HAHHOTO TOHMMAaHUSI U OOBICHEHHS

CYIITHOCTU MAaTCPUAJIIBHOTO €AMHCTBA MHpPa

CopMHUpOBAaHHOCTH YMEHHS UCTIOJIb30BATh:

3.1
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HaAauMCHOBAHUsA XHMHYCCKHX COG)II/IHeHI/II\/’I MCKIAYHAPOAHOro COro3a
TeOpeTquCKOﬁ )51 HpHKHaI{HOf/'I XUMHUU W TpPHUBUAIIBHBIC HA3BAHUA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KJIaCcCaM OpPraHUYCCKUX U

HEOPraHWYECKUX COCTMHEHUN

XMMHUYECKYI0 CHUMBOJHUKY JUISI COCTaBICHHMS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (POPMYJI OpraHNYECKUX BEIIECTB

ChopMHUpPOBaHHOCTH YMEHHS KIIACCU(DUITMPOBATD:




4.1

HCOPraHM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BI:IGI/IpaTb OCHOBaHHUA U

KPUTEPHH JUTs KITAaCCU(PUKAIIMN U3yYaeMbIX XUMUYECKIX 00BEKTOB

4.2

OpPraHn4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BBIGI/IpaTb OCHOBAaHHA U

KPUTEPHH JUTs KITACCU(PUKAIIMN U3yJaeMbIX XUMUYECKIX 00BEKTOB

4.3

[0 pa3JIM4YHbIM IIpU3HAKaM (YUCIYy U COCTaBy pEarupyIOUIMX BEILECTB,
TerioBoMy 3(¢dekty peakuuu, H3MEHEHUIO CTEleHeW OKHCICHUS

3JIEMEHTOB, 0OPATUMOCTH PEaKIMU, YYACTUIO KaTaau3aTtopa)

ChopMupOBaHHOCTb YMEHHsI XapaKT€PU30BATh IEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30Y)XIEHHOM COCTOSSHUM) U HOHOB
XMMHUYECKUX 371eMeHTOB | — 4 nepuonos [lepunoanueckoii cucremsr JI.1.
MenzeneeBa 1 UX BaJCHTHbIE BO3MOKHOCTH, UCNOIb3Ys MOHATHUS S-, p-,

d-SJ'IeKTPOHHBIC Op6I/ITaJ'II/I, OHCPIrCTUYCCKUC YPOBHU

7.1

7.2

CpopMHUpPOBAaHHOCTh YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHECHHS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH COCIUHEHHH IO
MepUOoIaM U rpymram

ChopMHUpOBaHHOCTE yYMEHHSI COCTABISITH YPABHEHHS] XHMHUYECKHX
peaKkIuii ¥ pacKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3THX peaKluii

YpaBHEHHUS pEAKIMi pPAa3JIMYHBIX THIIOB; TIOJHBIE M COKpAIIEHHbBIE
ypaBHEHUS peakIuii HOHHOTO OOMEHA, YUUTHIBAs YCIIOBUS, MPU KOTOPBIX

OTHU pC€aKIU UAYT 1O KOHLA

7.3

peakuil THUApPOIM3a, pPeakluil KOMILIEKCOooOpa3oBaHus (Ha MpUMepe

TUAPOKCOKOMIIJICKCOB IUHKA U aJ'IIOMI/IHI/ISI)

C(I)OpMI/IpOBaHHOCTI) YMCHUS MOATBCPIKAATD:

8.1

Ha KOHKDETHBIX IIpUMEpPax XapakTep 3aBHUCHUMOCTH PEAKLIMOHHOMN
CIOCOOHOCTH OPraHMYeCKUX COCIUHEHWH OT KpPaTHOCTM M TUIA
KOBaJICHTHOM CBSI3M (G- U T-CBSI3U), B3AUMHOTO BIIMSIHUS aTOMOB U TPy
aTOMOB B MOJIEKYJIaX, a TAK)KE OT OCOOEHHOCTEH peann3aiy pa3InyHbIX

MCXAaHU3MOB IIPOTCKaHUA pCaKI_[I/II\/'I

8.2

XapaKTCPHbIC XHWMHUUYCCKHE CBOMCTBA BCIICCTB COOTBETCTBYIOIIUMU

OKCIICPUMCHTAMU U 3alTUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ

ChopMupoBaHHOCTh YMEHHUS XapaKTEpPHU30BaTh COCTAaB M BaKHEHIIHE
CBOWCTBA BELIECTB, IPUHAMICKAIIUX K OIPEACIEHHBIM KiaccaM U
TpyIIiaM COeTMHEHHH (ITPOCThIE BEMIECTBA, OKCHUJIBI, THAPOKCHIBI, COJIH;
YTJIEBOJIOPOIBI, IPOCTHIC dPUPHI, CIUPTHI, PEHOIIBI, AJTbICTHUIBI, KETOHBI,

KapOOHOBBIE KHCJIOTBI, CIIOKHBIE S(HUPBI, XHUPBI, YTIEBOJAbI, aMUHBI,




AMUHOKUCIIOTBI, OCTTKH)
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ChopMupoBaHHOCTh yMEHHS MPOBOAMTH PACUETHl MO XHUMHYECKUM
dbopMysiaM W YpaBHEHHSIM XUMHUYECKHX PEaKIHid C HCIOIb30BAHHEM

(U3NYECKUX BETHYNH:

10.1

10.2
10.3
10.4
10.5

11

12

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CITU OJIHO
13 UCXOHBIX BEIIECTB JIAaHO B BHJIC PACTBOPA C ONPEACIEHHON MacCOBOM

JI0JIel PacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MPHUMECH )
MaccOBOM Wi 00BEMHOM JI0JIH, BBIX0/Ia MMPOYKTA PEAKIIUU

TEII0BOTO 3¢ (deKTa peakIui

00BEMHBIX OTHOIICHUH ra3oB

10 HAXOKJCHUIO XUMUYIECKOW (POPMYJIBI BelecTBa

BnaneHHe CHCTEMOM 3HAaHUM O METOHaX HAYYHOI'0 ITO3HAHUA SIBJICHUI
IprUpOAbI, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HAYKAaX U YMCHHUC IPUMCHATH
OTW 3HaHHUA IPU SKCICPUMCHTAIBHOM HMCCICAOBAHUN BCHICCTB W IJIA
OOBACHEHUST XUMHYECKHX HBHCHHﬁ, HMCHOIIUX MECTO B IIpUPOAC,

HpaKTquCKOﬁ JCATCIIBHOCTHU YCIIOBCKA U B HOBCCILHGBHOfI KHU3HU

ChopMHPOBaHHOCTh yMEHHUSI NPUMEHATH (WCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BELIECTB Ul JKCIEPUMEHTAIbHOM IPOBEPKU
TUIIOTE€3 OTHOCUTEIbHO 3aKOHOMEPHOCTEH TMPOTEKAaHUS XUMHUYECKUX
peakuMii ¥ TPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHBbIE XUMHMYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3HMPOBAHMS
SIBICHUH, MMEIOUIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs TPUHATUS

IPaMOTHBIX pEIIEHU MPOOJIeM B CUTYaIUAX, CBSI3aHHBIX C XUMUEH

13

ChopMHUpOBAaHHOCTh YMEHHS TUJIAHUPOBATH U TMPOBOJAWTH XUMHUYECKHI
OKCIEPUMEHT (TOJTydYeHHE W M3YYCHHE CBOMCTB HEOPTraHUYECKUX U
OpPraHMYECKUX BEIIECTB, KAa4eCTBEHHBIE pEAKIHHU YTIEBOJOPOIOB
Pa3IUYHBIX KIJIACCOB M KHUCIOPOACOIEPKAIIUX OPTaHUYECKUX BEIIECTB,
pelieHne IKCIIEPUMEHTAITLHBIX 3aaq o pacro3HaBaHHIO
HEOPTaHMYECKUX M OPraHUYECKUX BEIIECTB) C COONIOACHHEM MPaBUII
Oe3omacHoro  oOpamieHuss C  BemecTBamMu M J1a00OpaTOPHBIM
obopynoBanuemM; GOpMyITUPOBATH IIEIH MCCIICIOBAHUS, TIPEICTABIATh B
pasnuaHON  (opme pe3yabTaThl OKCIIEPUMEHTA, AaHAIU3HPOBATh U

OIICHUBATb UX NOCTOBCPHOCTDH

14

ChopMupoBaHHOCTh YMEHHSI OCYLIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XUMHUYECKON MH(OpMAIIMU B pa3IMYHbIX HCTOYHHUKAX (Hay4Has U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMAIH, ceTh IHTepHeT n

JpyTue), KPUTUYECKH AaHaJIU3UpOBATh XHUMHUYECKYI0 HH(OpMALHIO,




nepepabaThiBaTh €€ W HCIOJIb30BAaTh B COOTBETCTBUHU C TOCTABJICHHOMN

yueOHOI 3aaueit
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ChopMupoBaHHOCT ~ yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH W
OLICHUBATh HH(MOPMAIMIO C TO3HWIMKA JKOJOTHYECKOW OE30MacHOCTH
MOCTIE/ICTBUI OBITOBOM M MPOU3BOJICTBEHHON JESTEIbHOCTH YEJIOBEKa,
CBSI3aHHOW C TepepalOTKON BewecTB; CHOPMHUPOBAHHOCTh YMEHUIl
OCO3HAaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpPraHU3MbI
OHpCI[eJIéHHBIX BCIICCTB, IIOHMMAas CMBICI IIOKa3aTeCiId HpeHeHBHOﬁ
JOMyCTUMOW KOHIEHTpAallUd, U TOACHATH Ha MpUMepax CIOCOObI
YMEHBIICHHUS U MIPEIOTBPAILIEHUS UX BPEIHOTO BO3ACHCTBHS HA OPraHU3M

YCJIOBCKa




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
O XUMUun

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMEHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB II0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHUECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEU aToOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKAEHHOE COCTOSHHUS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BaieHTHbIE 2IEKTPOHBI

1.2

Ilepuonnueckas cucrtema xumudeckux dsiaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
NepuojiaM M TpymnmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI{HHGHI/Iﬁ, BBICHIUX OKCHUAOB U THIPOKCHUIOB

1.3

Banentnocts. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOIHAS)
1 MeXaHMU3MbI €€ 00pa3zoBaHus. MexMoIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHMS. THIBl KPUCTAUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEelIETKU

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON 1 OpraHN4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELLIECTB

CkopocTb peakiym, €€ 3aBUCUMOCTb OT pa3IMn4YHbIX (PaKTOPOB

1.7

TennoBsie A dekTh XUMHUYECKUX peakiuil. TepMoxumMuieckre ypaBHEHUs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIONIIME Ha

COCTOSIHHE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [llarense

1.9

1.10

OnexTponutuyeckas auccoruanus. CuiibHble U cinalble anekTponutbl. Cpena
BOJHBIX PpAacTBOPOB BEILECTB: KHCNas, HEWUTpaibHas, mienouHas. CTeneHb
aucconuanuy. Peakiium HOoHHOTO oOMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogoponusiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKEHHS KOHIIEHTPAIUU PACTBOPOB: MAacCOBasi JA0JIsI pACTBOPEHHOTO
BELIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble W HEHachIlLEHHbIE

pacTBOpBI, pacTBOpUMOCTh. Kprcramnoruaparst

1.12

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBeeHne BEmecTB B cpenax C

pasHbIM 3HaueHHeM pH. MeToapl aeKTpoHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHeHuil. Homenkiarypa HeopraHm4ecKkux

BEILIECTB

2.2

23

24

XUMUYECKUE CBOMCTBA BAXHEHIIMX METAJUIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) U HX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpeMHHUS) M HX  COEAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN )

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

#HHPartH#H# 1 nenTruKanus HEOPraHMIECKUX coeTMHeHN. KadecTBeHHbBIE

PC€aKky Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. BbytnepoBa. YriuepoaHblii CKeJIeT OpraHUu4YeCKOW MOJICKYJIbI.
KpaTHOCTP XUMHUYECKON CBS3U. S- U P-CBS3U. sp3-, sp2-, Sp-TUOpUAM3AIIN
opOuTasneil aToMOB yriieposa. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT XMMHYECKOTO

cTtpoeHus Moseky. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkuumoHanbHOM  rpymme.  OpueHTanuoHHble  3((EKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpeacraBnenne o kiaccupuKaMu OpraHWYecKux BemecTB. HomeHkmarypa
OpPraHMYECKUX COEIUWHEHUHN (cucTemMartudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBI/ITeHeﬁ KJIaCCOB OPIraHUYCCKUX BCUICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasuno MapkoBHukosa. [Ipasuso 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKUHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cremuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pakuu MpPHUCOCAUHCHUA

(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs W mnoiaumepusanuu. [lomydenue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUPOBaHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOraJOreHUPOBAHUE) KaK CIOCO0 MOIyYeHHS
[IOJINMEPOB M JAPYTUX IOJE3HBIX MPOAyKTOB. Peakiuum 3amemeHus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH I CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: pEaKUUH  AIEKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajlloreHupoBaHue). Peaxnus
ropeausi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Tonyona. llomydenwe OeH3ona.
Oco0eHHOCTH XMMHMYECKHUX CBOMCTB crupoina. llomumepusauust cTuposna.

Crioco05b1 MOJIYUCHHUA U TPUMCHCHUC apOMATUUCCKUX YITIECBOLOPOJ0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS  HAJIWYMS
TUIPOKCOTPYIIBL, €  TajOreHOBOAOPOJAMH  Kak  CIOCOO  IOJyuyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropenus.
[Tonyuenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJIECHITIMKOb W TIIMLUEPHUH KaK IPEICTaBUTENN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoilcTBa (eHosia (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

Anpaeruipl. XUMHYECKHUE CBOMCTBA TMPEACIBbHBIX albJCTHIOB: THAPUPOBAHHUE;
KAueCTBCHHBIC pEaKIMU Ha KapOOHWIbHYIO TPymHmy (peakius «cepedpsHOro
3epkana», B3aumoeiicteue ¢ ruapokcuaom meau (I1). Ilomyuenune npenenbHBIX
aNbJETUIOB: OKHUCJIEHUE CIHMPTOB, THUIpaTalus aneTuieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu PC€aKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonyyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
QJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETMAOB. Bpicuine NMpencibHbIE U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel U kupbl. CrnocoObl TMOMY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX >(QUPOB B
MUIIEBOW M NapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(GUpbI
IJIMIEpUHa U BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIpUPOBAaHUE, OKHUCIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTYYEeHHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIUH C Yy4YyaCTHEM CIHUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUYHOKHCTOe OposkeHue. [IprMeHeHHe TioKo3bl, €€
3HAYEHHUE B KU3ZHEIACATCIBHOCTH OpranusMa. Jlucaxapuabl: caxaposa, ManbTo3a.
BoccranaBnuBaomuye M HEBOCCTaHABJIMBAIOIIME  aucaxapuabl. ['maponus
nucaxapunoB. [lonmucaxapuiel: kpaxmai, MMKOreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmaja, IJIMKOIreHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayia M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMmaja: TIMAPOJU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢upoB UemwIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,

alleTaTHBIN MENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUMH Kak TMPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHUJIMHA: B3aUMOJCIHCTBHUE C KHUCIOTaMH, OpOMHOI
BOJOM, okucieHue. [lodyuyeHue aMHUHOB aNKWIMPOBAaHMEM aMMHMaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIITIEBOAOPOAOB

AMHUHOKUCIOTBL U Oenkh. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHHYecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XHUMHUYEeCKHue
CBOMCTBa OEJIKOB: TUAPOJIN3, NEHATYypalllsl, KaYECTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPyKTypa IOJUMEPOB. 3aBUCUMOCTh CBOWCTB IOJIHUMEPOB OT
cTpoeHHs: MoJyieKyJd. OCHOBHBIE CIOCOOBI TIONYUYEHHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U MOoJUKOoHAeHcaruu. Knaccudukanus

BOJIOKOH

H#HPartH## nenTduKanus opraHMuecKux coeAMHeHui. Perenne

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHN4YCCKUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KiIacCaMU OpPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmus B moBcenHeBHOHM xu3Hu. [IpaBuna Ge3zomacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPECACTBAMU OBITOBOM XMMUU

4.2

43

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOIHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTJIEBOIOPO/IOB)

XUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKpYKalollled cpenbl U €ro
nocnenctBus. Oxpana runpocdepsl, Mo4Bbl, arMochepsl, ¢haopbl U payHbl OT
XUMHYECKOro 3arpsisHeHus. [Ipobrema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AJ'ILTCpHaTI/IBHBIC HCTOYHHKHU SHCPIrUu

O6IJ_II/IC NpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYUCHUSA XUMHNYCCKHUX




BEILIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  Mmetauryprus.  CTEKJI0 M CWIMKaTHas  MPOMBIIUICHHOCTb.

[Ipombinennass ~ opranudeckas  xumus. Cplpp€  ans  OpraHu4ecKoin

MIPOMBILIIEHHOCTH
5 Tunbl pac4€THBIX 3a7a4
51 Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
' BEIIECTBA, Macce WK 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKLINHU BEIIECCTB
5.2 Pacuérel TerioBoro a¢dexra peakiun
53 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEaKIUIX
54 Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTOB PEAKIIUH, €CIIH
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérbl MmaccoBoil i 00BEMHON JOIM BBIXOJA POAYKTA PEAKIIUH OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérst macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYyKTa PEAKIINHU, €CIH OJTHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C ONPEAEIEHHON MaCCOBOM J0JIECH
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnonb30BaHNEM MOHIATHI «MaccoBas OIS, «MOJISIpHas
' KOHLICHTPALIUS», «PaCTBOPUMOCTbY
Haxoxnenne MosieKkysipHoi (opMyIibl OpraHu4ecKoro BEeLIecTBa MO €ro
5.8 IJIOTHOCTH U MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSIINX B €70 COCTaB, UJIU 110

MIPOTYKTaM CTOPAHMS




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Pynzutuc I'.E., ®enpaman @.I'. Xumus. ba3zoserit ypoBens. 11 kmacc. Obmas
xumust. M. "l[Ipocsemenue, 2020r.
Pymzutuc I'.E., ®enpaman @.I". Xumus. ba3zossliii ypoBeHs. 10 kiacc.

Opranunueckas xumust. M. "[Ipocsemenue, 2020r.

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

['opkoBenko M. IO. [Toypounsie pa3paOOTKH O XUMUU. Y HUBEPCAIIBHOE U3/IaHUE.
10 kmacc. Bako, 2018r

Mapmanosa I'.JI. I'paduueckue nukTanTsl Mo XxumMuu. Pabouas terpaasp. 11
kiacc. Mo, "BAKO", 2019r.

Mapmanosa I'.JI. I'paduueckue nukTanTsl o xumuu. Pabodas terpaasp. 11
kiacc. Mio, "BAKO", 2019r.

Muxkutiok A.J[. Pabouas Terpaas mo xumuu. K yueonuky I'.E.Pym3utuca, ®@.I'.
®denapamana «Xumus. 11 kmace., M., "Ox3amen",2019r

MuxkuTiok A.Jl. Pabouas Terpaasr no xumuu. K yueonuky I'.E.Pyn3utuca, ®@.I'.
®enapamana «Xumud. 10 kimace, Mo, "Ox3amen", 2019r.

Tpoery6osa H.II. IToypounsie pazpadotku o xumuu. 11 kinacc. K yueOHuky
O.C.I'abpuensna, I'.E. Pynzutuca, Bako, 2018r

Tpoery6osa H.II. [Toypounsie pazpadotku o xumuu. 10 kinacc. K yueOHuky



O.C.I'a6puensua, I'.E. Pynzutuca, Bako, 2018t

Paneuxuii A.M. lunaktuueckuit marepuan. Xumus 10-11. M., «IIpocBemienue»,
2020r

Ps6oB M.A. Tectol no xumuu. K yuebnuky I'.E.Pynzutuca, ®©.I'. ®enpimana
«Xumus. 11 kmacc. ba3oBbiid ypOBEHBY.

Ps6oB M.A. Tectsl no xumun. K yaeonuky I'.E.Pyn3utuca, ®@.I'. ®enpamana
«Xumus. 10 kmacc. bazoBbiid ypOBEHBY.

Ps6oB M.A.COopHUK 337124, YIPa)KHEHUHN U TECTOB 10 XUMUU. K yueOHUKY
['.E.Pynsutuca, ®@.I'. ®enpamana «Xumus. 11 kmacey.

Ps6oB M.A.COopHUK 3a71a4, YIPa)KHEHUHN U TECTOB 10 XUMUU. K yueOHUKY

I'.E.Pyn3utuca, @.I'. ®enpamana «Xumus. 10 kmacey.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

HopmaTuBHBIE TOKYMEHTHI ccTeMbl 001ero oopasoanus. — URL:
https://edsoo.ru/normativnye-dokumentyy/.

denepanpHbIe paboure MporpamMMel 1Mo yueOHomy npeamety «Xumus». — URL:
https://edsoo.ru/rabochie-programmy/.

KonctpykTop pabounx mporpamm mo yueonomy npeamery «Xumusi». — URL:
https://edsoo.ru/konstruktor-rabochih-programm/.

Metoauueckue ceMUHaphl 1o yueOHoMy nipeameTy «Xumus». — URL:

https://edsoo.ru/metodicheskie-seminary/ms-himiya/.



Meroanueckrue HHTEPaKTUBHBIE KEHCHI 110 yUeOHOMY MPEAMETY « XUMUD». —
URL.: https://edsoo.ru/metodicheskie kejsy/.

NHTepakTuBHBIE BUPTYAJIbHBIEC TA0OPATOPHBIE U TPAKTUUECKUE PAOOTHI Ha
yrayOJIeHHOM YPOBHE 0 yuyeOHOMY mpenmMeTy «Xumusi». — URL:
https://content.edsoo.ru/lab/.

Meroaunueckue nocodus mo yueonomy npeamery «Xumusi». — URL:
https://edsoo.ru/mr-himiya/.

Marepuaibl o Bonpocam GopMupoBaHus PyHKIIMOHATIBHOW TPaMOTHOCTH. —

URL: https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-gramotnost/.

but6mmoreka [{OK https://m/edsoo.ru

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/9/

http://school-collection.edu.ruEqunas komieknust uudpoBbix 00pa30BaTEIbHBIX

pecypcoB

http://fcior.edu.ru denepanbHbIiii IEHTP THHOPMAIIMOHHO-00Pa30BaATEIbHBIX
pecypcoB (OLINOP)

http://college.ru/himiya/ OTKpbITBIN KOJIIEIXK: XUMUS

http://www.chemnet.ru ITopran ¢yHIaMeHTAIBHOTO XMMUYECKOTO O0Opa30BaHuUs
Poccun

http://him.1september.ru Bee nis yautenst xumuu

http://school-sector.relarn.ru/nsm/ Xumust 11 BceX: WIUTFOCTPUPOBAHHBIE



MaTepHabl 1o o0IIeH, OpraHuYecKor 1 HEOPraHMYECKOH XHUMUU
http://chemistry.narod.ru Mup xumun
http://him-school.ru Bupryansnas Xumuueckas [lIkomna

Poccuiickas amektponHas mkosa (resh.edu.ru)
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