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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
benepanbHO oOpazoBarenbHON IPOrpaMMBbl CpeIlHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyIapCTBEHHOM
obpazoBarensHoM ctangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 0Opa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsl Ha YpOBHE YINIYOJIEHHOTO H3Y4YEHHs] 3aHMMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEpeHLMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO I
ajlanTauy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TaKXKe IS
OpOAODKEHHUs OOyueHHUsi B OpraHu3alusix Mpo(eccHOHAIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS ABJISIETCS OJJHON M3 TPHUOPUTETHBIX AUCIUILINH.

B mnporpamme 1o XMMHM Ha3Hay€HUE TMpeaMeTa «XUMHUS» MOIydaeT
NOJpOOHYI0  MHTEpPIpPETAalni0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxkeHusimu ®I'OC COO o B3auMOOOYCIOBIICHHOCTH ILIEJIeH, ColepKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENBECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil Mo
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peaju3anusi KOTOpoil oOecreuynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULeNsIX, COJAEp)KaHWU, oOuel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00y4aroUIMXCsl CpeICTBaMH MpEAMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MNPHUHLMIIOB CTPYKTYpPUPOBAHUS W MOCIEIO0BATEIbHOCTH
U3y4eHUs Y4eOHOTro MaTrepuala, KOJIMYECTBEHHBIX M KAaueCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHUIO COJIEPKATEIIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOIO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yrinyOGn€HHOTO U3yUeHUs! XUMUU:



e YCTAaHaBIMBAET MHBAPHAHTHOE MPEIMETHOE COJEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET IMpHUMEPHOE pachpeieiieHue y4yeOHOro BpEeMEHH, PEKOMEHIYeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIPOrpaMMBbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpEeIMETHBIX, NPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUN  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOM MpPOrpaMMoOM MO XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBIISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentyanbHbIMM nosnoxeHusmu PI'OC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M YIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro o0IIero oOpa3oBaHUs
XUMHSIT Ha YpOBHE YIUIyOJNEHHOTO U3yYEHHs HamlpaBlieH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalnoM  TMOJYyYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO HAa paclIMpeHHe U  YIIIyOJIeHHe TEOpPEeTHYECKON u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHBIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHUs B OpraHu3aiusx nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mnnaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanpHOll  00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XuUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLHUAIBHOIO PAa3BUTHS OOydarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI pallMOHATU3alUN y4eOHOTo TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABIIAIOTCA YIUIyOn€HHble Kypchl — «Opranudeckas xumus» U «OOmas wu
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpPKaHUA JTUX KYypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaAMETA.

OcHoBy cozaepxxaHusg KypcoB «Opranudeckas xumus» u «OOmas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMHA 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIiyOieHHs
IIPEICTABICHUN O CTPOCHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSX
NPOTEKaHUSI PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKH. WM3ydeHnue mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBanus. N3yuenue
TUMOB  peakuuil  jJomojiHgeTcss  (QOPMUPOBAHMEM  MPEACTABJICHUN 00
NIEKTPOXUMHUYECKUX IMPOLECCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BOpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIIiii.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB OMpPEAeIEHHOTO Tpoduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHUH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHBIC MpeAMEThI. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbInoe
3HaueHHUEe OYyIyT MMETh AJIEMEHTHhI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeMeTa B JaHHOM Ccllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (U3UKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MAacCbl W JHEPrUH, 3aKOHbl TEPMOJMHAMHKH, IJIEKTPOJIM3a, MPEACTABICHUS O
CTPOEHHH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B cCoAepKaHWM TMpeaMeTa il KIACCOB XUMHUKO-
Ouonornyeckoro nmpoduiist OONbIIUNA yAETbHBIA Bec Oy/eT UMETh OpraHuyecKas
xumusi. B 3TOM cioydae TpemocTaBisieTCs  BO3MOXKHOCTh — JJisi  Oojiee
OOCTOSITEIPHOTO ~ PACCMOTPEHMSI XMMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MPUMEPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUNUJABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCJIOTHI U Apyrue. [Ipy 3ToM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIy>)KaT OCHOBOM IJI1 HW3y4YEHHS
CYITHOCTH TPOIecCOB (P OTOCUHTE3A, IbIXaHMUsI, TUIIIEBAPEHU.

B mnnane ¢opmupoBaHUsT OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHUM M3y4eHHE NpeaMera «XHUMHUsH Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C Y4YEOHBIMM MpEeAMETaMH, BXOJSAIIMMH B COCTaB
npeaMeTHbiX obnacteld «EcTrecTBeHHO-HAaydHBIE MOpeaMeThD», «Maremartnka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydenun ydyeOHOro mnpeamera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O U CpeAHero olmiero oopazoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeii MEPBOCTENEHHON 3HAYUMOCTH SBISETCA (DOPMUPOBAHKE OCHOB
HAyKM XUMHUHU KakKk O0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPaAKTUYECKON
JESATEIPHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KyJbTYphl. Pemenune
TOM 3a7aud Ha YIUIyOJIEHHOM YPOBHE U3YyYE€HUS IMpeAMeTa TMpeJIoaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoOBaHUE MPEJCTABICHUN: O MaTepUaIbHOM €JIUHCTBE MHUDAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBICHUU MPUPO/IBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YEJIIOBEYECTBA: B  pEHICHUH  MpoOJemM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHUN HOBBIX MAaT€pHUaOB, HOBbIX ICTOYHUKOB YHEPTUH, B
o0ecrieueHUn PAIlMOHAIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUs W OOIIeH KynbTYphl UEJOBEKa, a TaKKE IKOJIOTHUYECCKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM Cpe/ie;

e OCBOCHHME CHCTEMbl 3HAHWUM, JIEKAIIMX B OCHOBE XHMHUUYECKOMN
COCTaBJISIOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (yHIaMEHTAIBHBIX
MOHATUN, 3aKOHOB M TE€OPUM XHWMHHU, COBPEMEHHBIX NPEACTABICHUN O
CTPOEHHM BEIIECTBA HA pPa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJSIDHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIHX
HAYYHBIX TPUHIUTIAX XUMUYIECKOTO ITPONU3BO/ICTBA;

dbopmupoBaHue y O0yYJarOIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMEHHON XUMHHU, JUISI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIIMX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCTICICTBUIM
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  TepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBJICHWA O  HAyYHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIHHOCTH M MTOBCEIHCBHOM YKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CPEJHEro oOuiero o0pa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuMuUsS» Ha  YIUIyONEHHOM ypoBHE OCOOYH — aKTyaJbHOCTb
IpUOOPETAIOT TaKUe LIeNU U 331a4H, KakK:

BOCIHUTaHUE YOEKAECHHOCTH B TIO3HABAEMOCTHU SIBJICHUM MPUPOIBI,
YBOKEHHUS K TMPOLeCCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYATbHBIX U TBOPUYECKUX
criocoOHoOCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHIENTHOM MPpo(dheCCHOHATBHON 1 OOLIECTBEHHOMN JEeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMupoBaHUEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa OOIECTBEHHO-
MOJIE3HOU IKOJIOTUUECKOHN JIEITESIbHOCTH.

OO61iee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obimiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaleHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMU aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNeil, G- U T-CBS3U.
OpnuHapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BemiecTB. IloHsTHE O CBOOOAHOM paaukaie, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wW30MEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUM (MHIYyKTUBHBIN
Y ME30MEPHBIN 3PPEKThI).

[IpeacraBnenne o kKinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUSA
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpPraHUYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOYTJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJIENICH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj aikaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3annsi aTOMHBIX opOuTaned yriepojaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOTIO 3AMEILIECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U IPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MajibiX (IMKJIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTAaH, HUKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS H
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —AlKEHOB, Sp*-
rudpuan3aiysl aTOMHBIX opOuTtaneil yriepona, o- U n-cBA3U. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
P JIBOMHOM CBSI3U, IOJMMEpU3alMM M okucieHud. [IpaBuino MapKoBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKWHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOWCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, Sp-
ruOpuau3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AJIKUHOB, UMEIOIIHUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMi Ha TPOHWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue CcBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOIOB: PEAKIMU 3aMEIICHHs B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpPUMEpPE aJIKUIBHBIX PpPaTUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKTsl ero nepepadorku. CnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATATUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKu HEDTH, X TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMYHBIMU KJIACCaMU YTIIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOTeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMEIIeHUs TajJjoreHa Ha TUIPOKCOTPYIITY, HHUTPOTPYINY, THAHOTPYIIIIY,
aMmuHorpymnmy. JleiicTBMe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wIEnoud. B3auMoaencTBUEe IUTraJIOTCHAIIKAHOB C MAarHUue€M M IIUHKOM.
[Toustue 0 METaJIJIOOPTaHUYECKUX COEIUHECHUAX. Hcnons3oBaHue
raJIOTEHIIPOU3BOJIHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYeCKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), KAUYECTBEHHBIX
peakIuii yrieBOAOPOJ0B Pa3IMYHBIX KJIacCOB (0OeclBeUMBaHUE OPOMHOW WIIH
HMOJHOM BOJIbI, pacTBOpa MEpMaHTraHaTa Kajus, B3aUMOJICHCTBUE allCTUJIICHA C
aMMUayHbIM pacTBOpoM okcuaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJAOpPOAA B OPraHUYECKUX BEILECTBAX, IOJIYYECHHE OHTUJIICHA W
M3YYEHHUE €ro CBOMCTB, O3HaAKOMJIeHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpa3liaMyd IUIaCTMAacC, KaydyKOB M PE3WHBI, MOJICIMPOBAHUE MOJICKYI
YIJIEBOJOPO/IOB U TaJOT€HIIPOU3BOAHBIX YIJI€BOI0POIOB.

Kucsopoacoaep:kaniue opranndeckue coelMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnHUpPThl. CTpoeHUE MOJIEKYNl (HA MpUMEpE
METaHOJIa W JTaHojda). ['oMonorudeckuil psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa ®  Kiaccubukanus. Dusznueckue CBONCTBA  IPEACIBHBIX
OJIHOATOMHBIX CIHUPTOB. BoAOpOJHBIE CBA3M MEXIYy MOJEKyJIaMU CIHUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHast peakuysi Ha OJHOATOMHBIE CIIUPTHI. [[€MCTBHE 3TaHOIa U METaHOJIa
Ha opraHu3M denoBeka. CrnocoObl MOJYyYCHHS M TPUMEHEHHE OIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XUMHUYECKHUX CBOMCTB.

MHoroaroMHbl€ CHUPTHI — OSTWICHIVIMKOAb W TiULEpUH. DuU3ndeckue u
XMMHUYECKHE CBOMCTBA: PEaKIIMU 3aMEICHHS, B3aHUMOJICHCTBUE ¢ OPraHMYECKUMHU
W HEOPraHWYEeCKMMHU KHUCIIOTaMH, KauyeCTBEHHAs peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JlefictBue Ha opraHu3Mm denoBeka. CrnocoObl TONyYeHHUS W TMPUMEHEHUE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE TUIPOKCOTPYIIbI U
O0eH3oapHOrO sAnpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepusi U HOMEHKIaTypa. Pu3nyuecKkue CBONCTBA albJETHIOB H
KETOHOB. XUMHYECKHME  CBOICTBAa  aJbJErMAOB U  KETOHOB:  pPEaKUUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
Crioco0b!I oJTyueHus: ¥ IPUMEHEHHUE aJbAETUA0B U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkIaTypa. Pusndeckue cBONCTBA
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHUCIOT. BogoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. IloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrIocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxsble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
HIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, pU3ndecKkue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeIeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MBpI1a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTHka yrieBooB. Knaccudukanus yriaeBoioB (MOHO-, IH-
U rnonucaxapuibel). MoHocaxapubl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA U HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, CIOUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKOo3bl, €&
3HAYEHUE B XKU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKIIMEe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. I uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOdyYeHHe >PUpoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3IUYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHJIOBOIO CIIMPTA B AJBJETUJ HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCHOJb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcusiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), Bzaumoneincreue
KpaxMaJia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. ClOXKHBIE ADUPBD».

A3oTcoaepxaluye OpraHuvecKue coeJUHEeHUsI.

AMHHBI — OpraHMYECcKUe MPOU3BOAHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anidaTuyeckue W apoMaTUYECKUe; IEepPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Moiekyin, obmas (opmyna, U30MEpHs, HOMEHKIATypa U (QU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb aMHHOB apomarudeckoro psga. CrpoeHue
aHwIMHA. B3auMHoe BIusHUE TPyl aTOMOB B MOJeKyJie aHuInHA. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHe anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH307a.

AmunOkucnoTel. HomenknaTypa u nuzomepusi. OTaenbHble IPEICTaBUTENN O
AMUHOKHCJIOT: TJIMUMH, aJaHuH. @DU3NYecKue CBOMCTBA  AMUHOKHCIIOT.
XUMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuEe aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. [lepBuuHasi, BTOpUYHAA U TPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLMU Ha OCJIKH.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M HMX NPEBpALICHUN:
pacTBOopeHHe O€NKOB B BOJE, JAeHATypalus OENKOB MPH HArpeBaHHUM, LIBETHHIC
peakuuu Ha O€JKH, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3ajad [0 TeMaM
«A3zoTcomepkalpe — OpraHhyeckue — coeamHeHus» U «Pacmo3nHaBanume
OpPTaHUYECKUX COCTUHEHUI».

BricokoMoJIeKY/JIAPHBIE COeIMHEHUS .

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALNN, CPEIHASI MOJIEKYJISIpHAs



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

[Tonumepubie Martepuanbl. I[lmacTtmacchl (NMOJMATUIICH, TMOJUIIPONUIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THiIn3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYEHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJMMEPHI, OOpa3iaraeMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaIlCHUN:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, PEIIEHUE HSKCIEPUMEHTAIbHBIX 3amad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (DOpMysibl OpraHMYECKOTO COCAUHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (opMyIibl
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB
MOJYYEHHUSI, ONpENEICHUE AOJM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanuyst MeXNpeaMETHBIX CBS3EM NPU U3YYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCyIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO61mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalau3, CUHTE3, KiaccuduKkaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI U3MEPEHUs, CKOPOCTb, JHEPTus,
Macca.

buomorus: kierka, opraHum3M, JKOcHcTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEpOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILUTUBO.

TexHoMOTUs: TUINEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siAep. XUMudeckuid anemeHt. M3oronsl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMruieckiux 3J€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM — OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBbIC KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEepUOANYECKOrO 3aKOHA U [leproanuecKkor CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © IepuoaaM. J3JHAYEHUE
nepuoauueckoro 3akoHa /[.M1. Menneneesa.

XuMHUYECKasi CBsI3b. BHIBI XMMHWYECKON CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JiauHa cBsA3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KparHeie cBsaA3u. Bonpopoanas cBs3b.
MexmoneKysapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAnHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHeix cucremax. VictuHubie pactBopsl. [Ipeacrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpanusi. HackieHHbie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHUH. 3aKOH COXPAHEHMSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U NPEBPALCHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbIE U TETEPOTEeHHbIEC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMBbIE peakIuu. XuMU4Yeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CulbHbIE U CcJIa0ble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienouHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTaHOBUTENb. IIpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUS.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaICHUN:
pa3lioKEHUE TEPOKCUJA BOJIOPOJa B MPUCYTCTBUM KaTalW3aTtopa, MOMIEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieTieHue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, M3YYEHUE BIIASHUS PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeraiuioB B llepuogmueckod cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydenue, ¢uznueckre W XUMUYECKHE CBOMCTBA: PEAKIIMH C
MeTaJJIaMU M HEMETaUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mMapuabl.
TonuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxaeHue B mpupoje, COCOOBbI MOJydeHUs, (GU3UYECKUE U
XAMUYECKUE CBOMCTBA. | aloreHoBOAOpOIbl. BaxkHenmme KUCIOPOACOASPIKAIINE
COEIMHEHHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [I[pumeHeHune rajoreHoB U uX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkucinopoaa. @uU3NUeCKne U XUMMUYECKUE CBOMCTBA M IIPUMEHEHHE KHUCIOpOAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B HpUpoAE, CIOCOObI TMOJYYECHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepwi(IV), okcun
cepbl(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3UUYECKUE U
XUMHYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnenve B mpupoje, CrIocoObl MONMydeHHs, (PU3MUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenune ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxJIeHWE B IpuUpoje. AJJIOTPOIHbIE  MOJIU(PUKALINY.
duznyeckue W XHMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKuU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOJOM, H €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHeHne KkpeMHus 1 ero coeAnHeHnil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamoB B [leproan4ecKol CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHWil  metawioB.  OOmue  CcrocoOb
MTOJTYYEHHUS METaJIJIOB: TUAPOMETAILTYpPrus, NUPOMETAIUTYPIHUs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, (QU3MYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHNE MTPOCTHIX BEIIECTB U UX COCIUHEHU.

Oo6mast xapaktepuctuka metamioB IIA-rpymmer [lepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE MPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noydeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB To0ouHbIX moarpynn  (b-rpymm)
[leproanyeckor CUCTEMbl XUMHUUECKUX AJIIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCcuapl U
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XHWMHYECKHE CBOMCTBA MapraHiia M €ro COEOUHEHHUM.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [lonmyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYECKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coeaquHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[MuHk: monydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMAPOKCH]IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMenenue
LIMHKA U €T0 COCUHEHUM.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEHHE KOJUIeKIMH «MeTamibsl W CILIaBbD», B3aHMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAJVIOB, B3aUMOJICMCTBUE THIPOKCHUIOB ATIOMUHUS M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX HOATPYII.

XuMuS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTBa. [lonstue
O HAy4yHbIX METOJAax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBEI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [IpoMBbIIIEHHbIE
CHOCOOBI MOMYYEHUSI BAXKHEHUIINX BEIIECTB (HA MpUMEpPE MPOU3BOJCTBA aMMHAKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUS] METAJIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH CpeAbl U €ro IOCIEICTBUS.
Pounb xumuu B 06ecriedeHIH SHEPreTHIeCKoi 6e30MacHOCTH.

XuMusi H 340pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCITIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METULIUHBI.



XvMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, TTUIIEBbIE J00aBKU. Poib Xxumun B
oOecIieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJb30BaHUsl MpenaparoB OBITOBOW XHWMHUU B TOBCEAHEBHOM
KU3HU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI0OpEHMUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KEpaMHuKa.
Marepuanel g 31eKTpoHUKU. HaHOTEXHOMNIOTMN.

PacuérHble 3anaumn.

Pacuétel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CJIH OJIHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKlUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE PACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpPE, JOJIM BBIXOAA NPOAYKTa pPEaKIHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oO0med
HEOpPraHu4ecKkorM xuMuu B 11 Kilacce ocylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTIACIBHBIX
MpeaMEeTax €CTEeCTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBeHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlU3, CUHTE3, KiaccuduKalius, nepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buomorus: kieTka, opraHus3M, dKocHcTeMa, bnocdepa, MeTaboIN3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB U MOTOK PHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbI€, TOTUIURO,
peCypchl.

TexHonorus: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTENIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJCKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHNN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIECTCHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCST POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh U CIHOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMHd W HOPMaMu [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IN U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XHUMHUSD» OTPaKaroT
c(hOpPMHUPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
OoOy4JaronIuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESATEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaromnmxcs B MPoLecCce peaan3alud 00pa3oBaTEIbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUS K 3aKOHY W IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MOpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH IIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJBHBIX 3a/1a4, BBINOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XMMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAOJNIOACHUN, KPOIOTIMBBIX  IKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpeCa M I03HABATEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

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

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJItoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIOJCH;

OCO3HAHMS TOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYruX BHAAX
NEesATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTU€ B PEHICHUM MPaKTUYECKUX 3adad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEepeca K MPAKTHYECKOMY M3YUYEHHIO MPOQPECCHI pa3IMyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUHN N0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU EATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOPY HWHIMBHIYaJIbHOW TPAEKTOPUU
oOpa3oBanus, Oyaymieli mpodeccun u peanus3ari COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEM 00111eCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIECO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3EMJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEeJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTIKEHUNW XUMHH  JIsI
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAILIAT HUX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSATH UACOJIOTUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAaHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM 1EJIOCTHOTO
MpEACTaBICHUS] 00 OKPYXKalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peUIeHUH MpoOJieM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIN3ALMK: B €€ TyMaHUCTHYECKOM HAMNpaBICHHOCTH U Ba)XHOM pOJM B
CO3JaHUM HOBOM 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCIIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHATN3a U OOBSICHEHUS SIBIICHUIM OKPY>KAIOIIEro MUpa u
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMECIOLIUXCA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIBbCKON AEATEILHOCTH;

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

WHTEpeca K 0COOCHHOCTAM TpyAa B pasiudHbIX chepax mpodeccrnoHambHOM
JEATEIIbHOCTH.



METAINIPEIJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE PE3YIBTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4aIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHEBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroIIuXCs;
CHOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30BbIe JJOrMUYecKUe JeiiCTBHS:

CaMOCTOSITEIbHO  (OpMyJNIMpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh 1eNU JACATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUU MPUEMBI JIOTMYECKOTO MBbIILJICHUS:
BBIJICISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS JII OOBSICHEHUS OTJAEIbHBIX (PAaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHWS M KPUTEPUU I KJiIacCU(PUKAIMKU BEIICCTB M
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PaCcCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON



peakuuu — MpHU pElIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUUECKUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMyIupOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITENILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 32 XOJ0M
polecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIEN0BATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE MOCOOus,
pecypcsl HTepHeTa), aHanu3upoBaTh MH(OPMALIMIO PA3IMYHBIX BUIOB U (opM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17§
HEMPOTUBOPEYUBOCTb;

(bOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wHPOpPMAIIUH, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npUOOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAabHYIO  (QOpMy  MpelCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM SA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeaAMeTHble ((pusnueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHHMKAaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe JeHCTBHS:



3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMOi TEMBI B X0/I€ JUAJIOTa W/WiH
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MpEe3CHTAIMel pe3ybTaTOB IMO3HABATEIBHOU JIESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, NMPAKTHYECKOW pabOThl MO HCCIECJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
JEATENIBHOCTD, ONpeAessasd €€ ILeM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlflOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN croco0 HX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIJISITh CAMOKOHTPOJIb JIESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO XUMUU Ha yriyOJI&éHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUs BKIIOYAIOT CIEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayuHble 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOT'O 3HAHMSI M NMPUMEHEHHUIO 3HaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE PE3yJbTaThl MPEACTABICHBI IO TOJaM
U3YYECHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS»
OTPaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKON U



MUIIEBON 0€30MacCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPHUAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHH, B obecrieueHnn paIroHaIbHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWH MHUPOBO33PEHUS W OOIIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3JI0POBBIO U TIPUPOJAHOMN CPEJIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHAS
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTAlIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIBHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIICPOIHBIN CKENEeT, QyHKIIMOHATbHAS
TpyIIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHasT M TIPOCTPAHCTBEHHAsl (TeoMeTpuyYecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIECBOIAOPOJIBI,
KHUCTIOPOJI- M a30TCO/AEPIKAIIME OPTaHUYECKUE COCTUHEHHS, MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TECOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. VM. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpaleHUs DHEPrUM TMPU XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XHMHWUYECKHUX SBIICHU; MPEACTABICHUS
O MEXaHW3Max XWMUYECKHX PEeaKIui, TePMOJUHAMHYECKUX U KHUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSTHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdekThi, opueHTanTsl | u Il pona);
dakToIOTUYECKNE CBEACHHS O CBOICTBaX, COCTaBe, MOJyUYeHHWH U OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHWYECKUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBEeKa, OOIMUX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIIATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHATHS TIPH
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY Ui COCTABIICHUSI MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEIIECTB;

COCTaBJISITh YPAaBHEHUSI XMMHYECKUX PEAKIU U PACKPHIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA  TMOCPEICTBOM  COCTaBICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh, YMEHUW: YCTaHABJIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMAaTUYECKOU
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJICH, AlleTUJICH, TOJIYOJ, TIIUIEPHUH,
ATWICHIJIMKOb, (eHOo), (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, JUBUHWI, U30IMPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. BytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IHMYHbIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKECHOB, aJIKAJIMECHOB,
QJIKUHOB, AapPOMATHYECKHUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXKAY  HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PEaKIMil C WCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX IpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOTHOTO
Coipbsi (HEe(Thb, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHUE TIPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUU C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MaTepUaJbHOIO €AMHCTBA MHUpAa,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOPMUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopmyllaM U ypaBHEHHUSIM XUMUUYECKUX PEAKIMM C UCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, O00OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, TUNIOTHOCTH Ia3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  IMOCHEJACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JE€ATEIbHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadoTKOn
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS TSl IPUHSTUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN JKCIEPUMEHT (MOJyYeHHE W M3YYEHHUE CBOWCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YIIJIEBOJOPOJOB paA3IMUHBIX KJIACCOB U
KHUCJIOPOACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIAEAOBAaHUS, TMPEJACTABIAThH B pazIndyHoON dopme
pe3yabTaThl SKCIEPUMEHTA, aHATM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa KOJIOTHYECKH I1eJIeCO00Pa3HOT0 TMOBEJACHHS B OBITY U
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JICUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAs cMbICH TTokaszareis [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON WH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOi nH(popMmaluu, IHTEpHET U apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadbarbiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIass M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHHM PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YElIOBEKa, a TaKke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKUX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKUM OJJIIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpHAM3alus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOJUTHUYECKON TUCCOLUALMNM, TNEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, J€Kallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJCTaBICHUS] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHUYECKHUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAaHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPU
OTMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XHMHUYECKUX  PEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHMOCTh CBOWMCTB BEHIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh ~ YMEHUMH:  KJIacCUPUIUPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU IO PA3INYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrolldx BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEM OKHUCJICHUSI DJIEMEHTOB, OOpAaTUMOCTH, YYacTHUIO KaTajiu3aTopa u
JIPYTHE); CAMOCTOSATEIILHO BHIOMPATh OCHOBAHUSI M KPUTEPHUU JJIsl KJlacCU(UKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOUYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IE€PBOIO—YETBEPTOrO IMEPUOJIOB
[Tepuomuueckonn  cucrembl .M.  MengeneeBa,  UCHONB3YS  TOHATHSA
«QHEPTreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHBbIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE SHEPreTHUYECKUE COCTOSHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB M UX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JJICKTPOHHBIX 000JI0YECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3M MEXKJY HEOPTaHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIMil MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U aTFOMUHUS );



c(OPMHPOBAHHOCThL YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTM XHMMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOTO PAaBHOBECHSI TI0]1 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCThL yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TMOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKHUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIOACHUE, H3MEpPEHHEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTATIBLHOM HCCIIEI0BAHUU BEIIECTB
U JisE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLICHTPALUs;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTesisi pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJAYyKTa PEAKIUM, €CIU OJHO M3 MCXOJHBIX BEHIECTB JIaHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIESCTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKInH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI) HWHJIWKATOPOB, H3YyYCHUE BIIHSHUSA
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakIuu, peIICHHE
OKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Mertawey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMHU U J1a00pPaTOPHBIM
oOopynoBanueM, (HopMyaupoBaTh I1€Jb HUCCJICAOBAHMS, TPEJICTABIATH B
paznu4HOi (GopMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoi u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSMH TIO BBITIOJIHCHHIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3I0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKMBBIC OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH II€JICHANPABICHHBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JuTepaTypa, CpecTBa MaccoBoi uHpopmaiuu, MHTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBaATh XUMHUUYECKYI0 UHGOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHHMYeCKOH XUMHH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOECHUS OPTraHUYECKUX COeTUHEHUN A. M 8 bubmmorexa [TOK
' P P A e https://m.eds00.1u/d69df650
byrneposa
Htoro no paznemny 8
Pa3nes 2. Yraesoaopoasl
1 [IpenenpHbIE YIiIeBOAOPOIABl — AJKAHBI, 5 bubnuorexa [JOK
) LIMKJIOAJIKAHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 14 | bu6mmoreka [IOK
' aJIKaIMEHbl, aJTKUHBI https://m.edso0.ru/d69df650
bu6mmorexa [IOK
2.3 ApomMaTudeckue yrieBoaopo ape 8
POMATHHCCKUE YTICBO/0POILI (apeHEN) https://m.edsoo.ru/d69df650
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4 bubnuoreka [IOK
' nepepaboTka https://m.edso0.ru/d69df650
bu6nmoreka [JOK
2.5 ["anmoreHnpon3BoOIHBIE YTIEBOIOPOA0 4 1
T CHIPOHSBOTEIC YITIEBOAOPOAOD https://m.eds00.ru/d69df650
Hroro no pazneny 35
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Genon 11 1 bubmmorexa [TOK

https://m.edso00.ru/d69df650




KapOoHunbHbIE COEAMHEHUS: aTbICTHIBI 1

bu6mmoreka [IOK
2 . K . 21
3 keToHbl. KapOoHoBbIE KUCIOTHL. CII0KHBIE hitps://m.cdsoo.ru/d69df6350
a¢upsl. XKupsr
3.3 YraeBobl 9 bubmorexa [TOK
https://m.edsoo.ru/d69df650
Hroro no pazgeny 41
Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus
4.1 AmuHLl. AMHHOKHUCIIOTHL. benku 12 Bubmorexa ITOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BrIcokOMOIEeKYISIpHBIE COCTUHCHUS 6 bubnnorexa LIOK
) yAp & https://m.eds00.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. Ilepuoguueckuii 3aKoH
bubmuoreka [{OK
1.1 u [lepuonnueckast cuicteMa XUMHUYECKHX 9
https://m.edsoo.ru/2dd57f24
anemenToB /1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
) BEIIECCTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.3 X 19 1 3
HMHACCIHE peariini https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoreka IIOK
2.1 H 1 1
eMETAIRT 3 3 https://m.edsoo.ru/2dd57f24
2.2 Metanmst 23 1 2 bubmorexa HOK
https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3znen 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
’ KHU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kouu4vecTBO 4acoB
Ne Hara DJIeKTpoHHbIe Hu(pPOBbIE
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI
[Ipenmer u 3HaueHUE
OPraHUYeCKON XUMHUH,
bubmuoreka [JOK
MIPEJICTABIICHUE O 1
https://m.eds00.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCIMHECHU I
DJIEKTPOHHOE CTPOCHUE aToMa
nepojia (OCHOBHOE U
T N bubmuorexa [JOK
BO30YKIEHHOE COCTOSIHUS). 1
https://m.edsoo.ru/Oce6fd4c
BasnieHTHBIE BO3MOXHOCTH
aToma yriepoja
Xumuueckas CBsi3b B
OpPTraHUYECKUX COCTMHECHMSIX.
bu6mmoreka [JOK
Mexanu3mbl 00pa3zoBaHUs 1
. https://m.edsoo.ru/8d39f5¢8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pas3psbiBa CBs3€
Teopus crpoeHus
. bubmuoreka [JOK
OpPraHWYECKUX COETMHEHUM A. 1
https://m.eds00.1ru/9e595cb8
M. bytneposa
Buasl uzomepuu: cTpykTypHas,
IIPOCTPAHCTBEHHAs. | bubnnoreka [JOK
OnekTpoHHbIe () ()EKTH B https://m.edso0o.ru/b0e61661
MOJIEKYJIaX OPraHU4YEeCKUX




COCIMHEHUN

[Ipencrasnenue o
KJaccu(puKalum u

bubmuoreka [JOK

6 cucteMatireckas https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)

OpPraHWYECKUX BEIECTB

7 Knaccudukanus peakuuii B bubnmoreka [JOK
OPraHU4YeCKOU XUMHUH https://m.edsoo.ru/ba5706aa

g Cucremaru3sanus 1 0000IICHUE bubmuorexa [JOK
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30MEpHsH, bubnunoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 DOu3nYeCKUue U XUMUYECCKHIE bu6mmoreka [JOK
CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B

11 npupoze. CriocoObl nmomyyeHus Bubnrotexa LIOK

https://m.edsoo.ru/259b0aSb
Y IPUMEHEHUE aIKaHOB
[uxnoankansl: o01mas
dbopmysa, HOMEHKJIATypa U

12 U30MepHsi, 0COOEHHOCTH bubnnoreka [JOK
CTPOCHHUS U XUMUUECKUX https://m.edsoo.ru/156730d2
CBOICTB, CITIOCOOBI IONyYEHUS U
MIPUMEHEHUE

, bubnuorexa [JOK

13 Pemienne pacu€THbIX 3a/1a4 HA

https://m.edsoo.ru/bf84d8eb




ornpeiesieHue MOJICKYJIIPHOM
(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CucTeMaTu3anus
1 00001I[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PsI,
obmras popmyina,
HOMECHKJIATypa, JJICKTPOHHOE U

bubmuoreka [JOK

14
HPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEpUsl ATKEHOB
duznyeckue 1 XUMUYECKHUE
. bubmuorexa [JOK
15 CBOliCTBa ankeHoB. [IpaBuio
https://m.edsoo.ru/21069ccd
MapkOoBHHMKOBa
16 CriocoObl nostyyeHust u bubnuoreka [IOK
NIpUMEHEHUE AJIKEHOB https://m.edsoo.ru/665dc058
ITpakTuueckas padora Ne 1 mo
17 TGII)VIG "Tlon eHI:I)/Ie JTUJICHA U Bubnrotexa LIOK
i . https://m.edsoo.ru/0941eed8
W3Y4YEHHE €TI0 CBOMCTB
Pemenne pacu€THbIX 3a/1a4 HA
18 ONPENEIEHUE MOJIEKYJIIPHOU bubnuotexa [JOK
(bopMyITbI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BELIECTBA
AJKagueHbl: CONpsKEHHBIE,
W30JIMPOBaHHBbIE,
bu6mmorekxa [IOK
19 KYMYJIMPOBaHHBIE.

Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edso0o.ru/04298c0a




20 XuMHYECKHE CBOHCTBA bubmuoreka [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d

)1 CrniocoOslI noy4eHus u bubnmoreka [JOK
MIPUMEHEHHUE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmas gpopmyia,

22 HOMGHK?;aI;yga, 3JIEKTPOHHOE U Bubmmorexa LIOK

https://m.edsoo.ru/68bbccdc
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (hU3MYecKre CBONCTBA

23 XHUMHYECKUE CBOMCTBA aJIKUHOB Bubmmorexa LIOK

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

24 KauecTBeHHbIe peakiuu Ha bubmmoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

’5 Crioco0sblI MoTy4eHus 1 bubnnoreka [JOK
NpUMEHEHUE AIIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHUIO XUMUYECKOU Bubmmorexa LIOK

https://m.edsoo.ru/5db8e526
peakuuu

7 Cucremarusanus 1 00001eHne
3HaHUU 1O TEMeE
ApeHBI: TOMOJIOTHYECKUH P,
obmas popmyna,

73 HOMEHKJIaTypa. DJIEeKTPOHHOE U bubnnorexa [JOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIYyOoJIa,
ux (pu3uveckre CBONCTBA

29 XUMHUYECKUE CBOMCTBA apEHOB: bubmuotexa [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/a44alaed




30

31

XUMHYECKUE CBOMCTBA apEHOB:
peaKIuu IPUCOSTUHCHUS,
OKHCJICHHE TOMOJIOIOB OCH30J1a
OCco0EHHOCTH XUMHYECKUX
CBOMCTB CTHpPOJIA

bu6mmoreka [JOK
https://m.edsoo.ru/a44alae4

bubmuoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacy€THbIX 3a1a4 HA
OIIpElIETICHUE MOJIEKYJIIPHON
(GopMyIbl OPraHMYECKOro
BELIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

33

34

35

36

CriocoObI mosTyueHust 1
NPUMCHEHHE apCHOB

['eneTnueckas CBA3b MEXKAY
pa3IMYHBIMU KJIacCaMu
YIJIEBOAOPOIOB

Pacuétel o ypaBHeHUAM
XUMUYECKHUX PEaKLIUM.
Cucremaru3anus 1 0000IIeHne
3HAHHH 10 TEME

ITpuponusrii ras. [lomyrHsle
HEe(TSHbIE ra3bl

bubmuoreka [JOK
https://m.edsoo0.ru/6f717d09

37

38

39

KameHnHbI#1 yrosib ¥ pOTyKThI
ero nepepadoTKu

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTKku HePTH
I'eneTnueckas cBsI3b MEXKIY
pa3IMYHBIMH KJIacCaMu
YTJIEBOAOPOIOB

bu6mmoreka [JOK
https://m.edsoo.ru/69b3398b

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78




["ajoreHonpoun3BOIHBIE
YIJIEBOJIOPOIOB: SJIEKTPOHHOE

bu6mmoreka [JOK

40
CTPOCHUE; pEAKLIUU 3aMELLCHUS https://m.edsoo.ru/82b4d759
rajioresa
Jle¥icTBue 1ieouei Ha
raJOreHIIPOU3BOIHBIC.
41 BsaumoneiicTBue
JIMTrajloreHajJKaHoOB ¢ MarHUEM U
IIUHKOM
Cucremaruzanus U 00001IeHne
. bubmuoreka [JOK
42 3HaHUU 1O pa3zeny
" " https://m.edsoo.ru/20e89122
YrieBo1opoasl
43 KonTponbhas pabota no Teme bubmmoreka [JOK
"VYraeBogopobr" https://m.eds00.ru/95¢9¢298
IIpenenbHble OHOATOMHBIE
CIIUPTHI: TOMOJIOTUUECKHH PAI,
obmas ¢hopMyiia, CTpOCHHUE
44 MOJIEK ﬁ §3(3]Me I/Iﬂp bubmorexa HOK
Yo pHA, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
Kjaccupukanus, pusnueckue
CBOMCTBa
XHUMHUYECKHEe CBOMCTBA
45 MpeASIbHBIX 0JJTHOATOMHBIX bubmmorera [TOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOblI nosydeHus u
bu6mmorekxa [IOK
46 MPUMEHEHNE OTHOATOMHBIX
https://m.edsoo0.ru/484100000000000
CIIUPTOB
47 [TpocTsie a¢upsi: bubnuorexa [IOK

HOMEHKJIaTypa U U30MEepHs,

https://m.edsoo.ru/c2c788b2




0COOEHHOCTH (PU3UIECKUX U
XAMHYECKHX CBOMCTB

MHuoroatoMHEIE CITMPTHI:
OTUJICHIIMKOJIb U TTTULHEPHUH, UX

bubmuoreka [JOK

48
bu3HYecKue U XUMHUIECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObI nostyueHust u

49 [IPUMEHEHNE MHOT0aTOMHBIX Bubmmorexa LIOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOCHHUE MOJICKYIIEL,
P . Y bubmmoreka [JOK
50 (du3HYeCKre CBOMCTBA.
https://m.edsoo.ru/2ce726£8
TokcuaHOCTh (heHOIA
b K

51 XuMHYECKue CBOMCTBA (heHoa nomotexa LO

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

57 Crioco0slI MoTy4eHus 1 bubnnoreka [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2.

53 Pemienne skcnepuMeHTAIbHBIX bubnmnoreka [JOK
3a1a4 o Teme "CrupThl U https://m.edsoo.ru/fdOced09
¢deHnomnsr"

54 Cucremaru3zanus 1 000011eHNe bubmorexa [IOK
3HaHUMU 110 TeME https://m.edsoo.ru/1810cb9b
ANBAETUABI U KETOHBI:
3JIEKTPOHHOE CTPOCHHE

55 KapOOHMIIBHOM TPYTIIIbI; bubnnorexa [JOK

TOMOJIOTHUECKHUE PSAbI, 001Iast
dopmyna, uzomMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruapl 1 KETOHBI:

56 (du3nYeCKre CBOWCTBA; PEAKIIUU bubmmorexa [TOK
P https://m.edsoo.ru/c887425¢
MIPUCOCTUHECHUS
Peakiuu okucneHus u
bu6mmoreka [JOK
57 Ka4eCTBEHHbBIC PEAKIIMH
https://m.edsoo.ru/a393baa9
aJbJCTHU/IOB U KETOHOB
58 Crioco0sbI moTydeHus bubnmoreka [JOK
aJbJETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
59 KapOOHOBBIEC KUCIIOTHI, bu6nuoreka [IOK
OCOOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
W3omepus 1 HOMEHKIIAaTypa
bubmuoreka [JOK
60 KapOOHOBBIX KHCIIOT, HX
. https://m.edsoo.ru/700cc87b
¢du3nveckre CBOUCTBA
XUMHUYECKUE CBONCTBA
61 OpeaesIbHBIX 0JJTHOOCHOBHBIX bubmmorexa [IOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOMCTB
2 MYpPaBbUHOH KUCIIOTBI. bubnnorexa [JOK
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0eHHOCTH CBOWCTB:
HEMpeAebHbIX U
apoMaTHYECKUX KapOOHOBBIX,
bubmuoreka [JOK
63 JTMKapOOHOBBIX,

T I/I,Z[pOKCI/IKap6OHOBLIX KHUCJIOT.

[IpencraBuTenu BhICIINX
KapOOHOBBIX KUCIIOT

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




ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [JOK

64 KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
CrniocoOslI noy4eHus u

65 MIpUMEHEHNE KapOOHOBBIX bubmmorexa [IOK

https://m.edsoo.ru/7c065¢9d
KHCJIOT
Crnoxwuble 3¢upsl:

66 TOMOJIOTHYECKHIA psijI, oO1as bubnmoreka [JOK
dbopmya, U3oMepUst 1 https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE bubmuoreka [JOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU

68 peaKkInu, Ha OTpeeIICHHE
MOJICKYJISIPHOM (HhOPMYJTBI
OpPTraHUYECKOTO BEIECTBA
[TpakTuueckast paborta Ne 3.

69 Pemenne skcnepruMeHTAIBHBIX bubnmnorexa [JOK
3a1a4 o Teme "KapOoHoBbie https://m.edsoo.ru/486671fb
KkucaoThl. CroxHbIe 3PUpHI"

Kupsr: ctpoenue, %)I/ISI/I‘ICCKI/IG Bu6miorexa LOK
70 1 XMMUYECKHE CBOMCTBA
https://m.edsoo.ru/al9c5b98
(rumponus)
Oco0eHHOCTH CBOWCTB JKUPOB,

71 CoIEpKAIIUX OCTATKH bubmuorexa [JOK
HETIPEAEIbHBIX JKUPHBIX https://m.edso0.ru/b0331922
KHUCIIOT. JKUpbl B IpUpoe

72 Mpl1a KaK cOJIu BBICIIUX bubmmorexa [TOK

https://m.edsoo.ru/3¢566565




KapOOHOBBIX KHUCIIOT, UX
Moroee aeicteue. [lorsarue o
CHUHTCTUYCCKUX MORIINX
cpeactax (CMC)
I'eHeTHueckas CBSI3b
YTJIEBOJOPOOB H

bu6mmoreka [JOK

73
KHCJIOPOACOAEPIKALLIAX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIECTB

74 Pacuétel no ypaBHeHUAM
XUMUYECKUX peaKuid

75 CucremaTtu3zanus u 0000IIeHHE bubnmoreka [JOK
3HAHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa

76 YIIJIEBOAOB U KiIacCH(pUKanus bu6nuoreka [IOK
YTJIeBOJOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
HoJIMCaxapubl)

Momnocaxapupsl: puznuecKkue
77 CBOICTBA U HAXOXJECHHUE B bubmmorexa [TOK
A https://m.edsoo.ru/b4bdda2d
pupojIe
IIpuMeHeHue TIII0KO3bI, €€
bu6mmoreka [JOK
78 3HaYEHUE B
https://m.edsoo.ru/5e61122d
JKU3HEACITEIBHOCTH OpraHu3ma
Jucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. bu6mmorekxa [IOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUcCaXapuioB

20 [Tonmmcaxapuasl: cTpoeHUE bu6mmoreka [JOK

MaKpOMOJIEKYJ, pU3NYECKUE U

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




XUMHYECKHE CBOMICTBA,
IIPUMEHEHHUE

ITonsitre 00 HNCKYCCTBCHHBIX

bubmuoreka [JOK

81
BOJIOKHAX https://m.edso0.ru/6216e766
Pewenne pacdyeTHbIX 3a1a4 Ha
20 onpeJiesIieHue J0JIU BbIX0/a bubnmoreka [JOK
HNPOAYKTa PeaKuu OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOIO
23 Cucremaru3sanus 1 0000IICHUE bubmuorexa [JOK
3HaHUI MO pa3feny https://m.edsoo.ru/08d4364c
KonTponbhas pabota no Teme
" bubnunoreka [JOK
84 Kucnopoacoaepxaine
" https://m.edsoo.ru/42c6678e
OpPraHUYECKUE COCAMHEHUS
AMuHBI: K1accudukanms,
CTPOEHHUE MOJIEKYJ, 00I1as
85 (b(f) MyJa I/ISOMeyI/ISI bubmorexa LIOK
PMyd, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOICTBA
36 XUMHUYECKUE CBONCTBA bu6mmoreka [IOK
ann(paTUIEeCKuX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOECHNE aHWIINHA,
bu6mmoreka [IOK
87 0COOEHHOCTH XUMHUYECKUX
. https://m.edsoo.ru/39¢d21f1
CBOMCTB aHUJIMHA
CrniocoOslI nosydeHus u
88 pUMEHEHHE anu(aTHIeCKuX Bubmmorexa LIOK
p https://m.edsoo.ru/eal 38763
aMUHOB
29 AMMHOKHUCIIOTBI: HOMEHKJIATypa bubnmoreka [JOK

U U30Mepus, GU3nIecKue

https://m.edsoo.ru/d1773e80




cBolicTBa. OTaeNbHbBIE
MPEACTABUTENH 0-AMUHOKHUCIIOT
XHUMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X

bu6mmoreka [JOK

90 OHMOJIOTUYECKOE 3HAUYECHUE
https://m.edsoo.ru/77df705a
aMuUHOKUCIOT. CHHTE3 U
TUAPOIU3 TIETITUIOB
01 benku kak npupoHbie bubnmoreka [JOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.eds00.ru/429e9899
. Bubmmoreka IIOK
92 XHUMHUYECKHE CBOUCTBA OEIIKOB &
https://m.edso0.ru/6237306d
AzoTcoaepikaiue
reTePOIUKINYECKUE
93 coenuHenus. HykienHoBele buGnnorexa LIOK
- HYK https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHUE U
OuoJsiornueckas poib
[IpakTuueckas padbora Ne 4.
Pemienne skcnepruMeHTaIbHBIX
bu6mmorexa [IOK
94 337124 10 TEME
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYeCcKHe coequHEeHUs"
[IpakTuueckas pabora Ne 5.
05 Peienne skcniepuMeHTaIbHBIX bubnnorexa [JOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/bde3fdf6
OpTraHUYECKUX COETMHEHUM"
KonTponbhas pabota no teme
" bubmuorexa [JOK
96 A3zoTcoaepikaiie
" https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
97 OCHOBHBIE TIOHITHSI XUMHH bubnmuorexa [JOK




BBICOKOMOJICKYJISIPHBIX
COEIMHEHUN U METOIBI UX
CHUHTE3a —IIOJIMMEpU3alus U

https://m.edsoo.ru/7aa63ebd

MOJIMKOHICHCAITUS

08 [LmactMacchl. Y tunuzanus u | bubmuoreka [JOK
nepepaboTKa MiacTuka https://m.edsoo.ru/82242e0f
OnacToMepsl: HaTypaJIbHbIN

99 CI/IHTeTI/I‘IepCKI/IC Ka};/PiIYKI/I. 1 bubmmorexa [IOK

https://m.edso00.ru/246103ec
Pesuna
BosnokHa: HatypasbHBIE,

100 HCKYCCTBEHHBIE, | bubmmorexa [IOK
cuHTernyeckue. [lonumepst https://m.edsoo.1ru/5963a601
CIEIMAIbHOTO Ha3HAUYCHUS
[IpakTuueckas padora Ne 6.

101 Pemenue skcniepuMeHTalIbHbIX | bubmmorexa [IOK
3axa4 o teme ""Pacrio3znaBanue https://m.edsoo.ru/3aebd77a
I1acTMacc ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS

102 M3YYEHHOT0 MaTepuaia 1o TeMe | bu6nuorexa [IOK
"BbICOKOMOJIEK YIS PHbBIE https://m.edsoo.ru/6a22ble8
coenqnueHusa”

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 AtoMm. CocTaB aTOMHBIX sJIEp. | bubmmoreka [JOK
XUMHUYECKU 371eMEHT. M30TonbI https://m.edsoo.ru/59c112ee
) CtpoeHue 311eKTPOHHBIX 000JI04eK 1 bubnnorexa [JOK
aTOMOB, KBAHTOBBIC YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XumMuaeckux 1 bubnunoreka LIOK
AJIEMEHTOB (S-, p-, d-, f-3eMeHThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 31eKTpOHOB 110 | Bbu6mmoteka [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB
5 3JIEMEHTOB B OCHOBHOI\?[’I:/I 1 bubmmorexa [TOK
. https://m.edsoo.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU
6 DJEeKTPOHHBIE KOH(PUTYpalluy HOHOB. 1 bubmmnoreka HOK
DNeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
7 anemenToB 1. 1. MenaeneeBa, CBA3b C 1 bubnmorera OK
N M ’ https://m.edso0o.ru/16957¢01
COBPEMEHHOU TEOpUEN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
2 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX | bubnuotexa [JOK

VMU IIPOCTBIX U CIOYKHBIX BEIIECTB 110
rpyImam 1 nepuoiam

https://m.edsoo.ru/f8468927




CucreMmaruzanys 1 0000IIeHE 3HAHUI

bu6nmoreka [IOK

nn

pacTBOPEHHOTO BemecTBa", "MOJISIpHAs
KOHLEeHTpauus"

? 110 TeME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBsa3u. MexaHu3MBbl

10 00pa30BaHMs KOBAJIGHTHOM CBSA3H. bubmmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHbIE B3AMMOACHCTBUS
BaneHTHOCTD 1 BaJICHTHBIE

1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [JOK
3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
F€OMETPUYECKUM CTPOCHUEM

12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemecTBa MoOneKyasspHOTO U

13 HEMOJIEKYJISIPHOTO CTPOEHUS. THIIBI bubnnorexa [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.

14 [IpencraBneHue 0 KOUIOUIHBIX bubnuorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTtBopax
HctrHHBIE pacTBOPHI: HACBIILIEHHBIE

15 HEHACBIIICHHbIE, PACTBOPUMOCTb. bubmmorexa [TOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruaparst

16 Crioco0ObI BEIpaKEHHS] KOHIIEHTPAITIH bubmuorexa [IOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3aga4d ¢ HCOJIb30BaHUEM

17 MOHATHH "MaccoBas HOJII bubnunorexa LIOK

https://m.edsoo.ru/785e0ab4




18 Kiaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK
HEOPraHWY€eCKUX BELIECTB https://m.edsoo.ru/bf9e108d
| Cucremaru3zanus U 0000IICHUE 3HAHUN bubnuorexa [{OK
? 110 TEME https://m.edsoo.ru/8d2c6al3a
Konrponsnas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii
20 3aKkoH U [lepuoauyeckas cucrema bubmmoreka [JOK
XHUMHYECKHX djeMeHToB /I, U. https://m.edsoo.ru/70a60aa4
Menaeneena", "CTpoeHue BEIIECTBA.
MHoroo6pasue BemiecTs"
Krnaccudukanus XuMHYECKAX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON
)1 XUMHUU. 3aKOH COXPAHEHUS MacChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPaHEHUS U https://m.edsoo.ru/6335¢cdd2
MPEBPAILICHUS SHEPTUU TIPU
XUMHYECKUX PEAKIIUAX
TennoBsie A3 HeKTh XUMUYECKUX
22 peakuuil. TepMoxumuyeckue bubamorera LOK
https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHeHUSIM
23 XMMHYECKUX PEAKIUN U bubmotexa HOK
https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHYECKOU peaKkilnu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.
Karanus n xatanuzatopsl
25 ['oMoreHHbI€ U TeTEPOTreHHBIE PEAKIIUN
26 [IpakTuueckas pabora Ne 1 mo Teme bubmuoreka [IOK

"BnusiHue pa3nuyHbIX GaKTOpOB Ha

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




CKOpPOCTb XMMHYECKON peakiuu"

O6parumbie 1 HEOOpPATUMBIEC PEAKLINH.

bubnunoreka LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.edso00.ru/30952f9b
[TpakTuyeckas padora Ne 2 o Teme
28 "BiusiHue pa3nuvHbIX (aKTOpPOB Ha bubamorexa LIOK
P P . https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
DNEKTPOMTHYECKAs TUCCOLUAIIHS.
29 CHIIBHBIC U CJTA0BIC SJICKTPOJIMTHI bubmorexa HOK
POJITEL https://m.edso0.ru/S766bdf
CreneHp TUCCOMAITAN
Honnoe npouseenenue Boabl. Cpema
P p“ bubnnorexa [IOK
30 BOJHBIX PacTBOPOB. BomopoaHbIii
https://m.eds00.ru/3966¢ca89
nokasatenb (pH) pactBopa
I'mapomm3 coneit. Peakmum,
31 1 ofeKa}o 1€ B pacTBOpax bubmmorexa [IOK
p B p p https://m.edsoo.ru/09d5a9bd
AJICKTPOJIUTOB
[IpakTuueckas padbora Ne 3 o Teme
" bubmuorexa [JOK
32 XHWMHMYECKHUE PEAKIIUN B PACTBOPAX
" https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC
33 eakuu. Baxxuenmme oKUCIUTEIN 1 bubmorexa HOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAHOBUTEIHU
34 MeTo/ 31eKTPOHHOTO (3JEKTOHHO- bu6nunorexa LIOK
HMOHHOT0) O6anmaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEILICCTB https://m.edsoo.ru/93fb97d2
bub6mmorexa [IOK
36 Pemrenne 3amay pa3nuyHbIX THIIOB
https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnuotexa [JOK




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

18 CucreMaru3anus 1 0000IICHHE 3HAHUH bubnuorexa [JOK
o Teme "Xumuueckue peakuuu" https://m.edsoo.ru/c161eb85

39 KouTponbhas pabota no teme bubmmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[lepuoanueckoii cucTteMe XUMHUUYECKUX

bubnunoreka LIOK
40 anemenTtoB JI. 1. Menpeneena u
https://m.edsoo.ru/8ca2dcad
0COOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue cBONCTBA HEMETAIOB
Annotponusi HEMETAUIOB (Ha IpUMEpe
41 KHCIIOpoJia, cephl, hocdopa u bubmmorexa [IOK
P » CCPPL, p https://m.edsoo.ru/ef92c¢91c
yriaepoa)

42 Bomnopon: nomyuenue, pusndeckue u bubanorexa [JOK
XMMHYECKHE CBOMCTBA. [ 'uipuIbl https://m.edsoo.ru/0aa8f613
["asiorensl: HAX0X/IEHUE B IPUPOJIE,

43 CIOCOOBI NOTYUYEHHUS (I)I/ISI/I‘II:;CiI/Ie u bubmmorexa LIOK

YACTI, https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOMCTBA
l'anorenoBonopoasl. Baxxnenmue
44 KHUCJIOPOJICOACPKAIINE COCTUHEHUS brbmmorexa [TOK
p p https://m.eds00.ru/6b3255e6
rajJjoreHoB
JlaGopaTopHble U TPOMBIIIIICHHbBIE

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubmuorexa [IOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEAMHEHUI
[IpakTuueckas padbora Ne 4. Pemenue

bubnunorexa LIOK
46 AKCTIEPUMEHTAIIBHBIX 33]1a4 110 TEME

"Tanoreus!"

https://m.edsoo.ru/8b26fecd




Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CTIOCOOBI MTOTYYCHHS,

bu6nmoreka [IOK

47
(u3nUecCKre U XUMHUIECKIE CBOHCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHue KUCI0poia U 030HA

bu6nmoreka [IOK
48 OKCHUIBI U TIEPOKCUIBI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemrenune 3a1a4 pa3iMyHbIX THIIOB bubmmorexa LOK
atp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJIE€HUE B IPUPOJIE,
P prp bubnuoreka [{OK
50 CTIOCOOBI OTYYCHUs, PU3NIECKUE U
. https://m.edsoo.ru/46afael6
XHUMHYECKHE CBOICTBA
bubnuoreka [{OK
51 CepoBoiopo, CyJIbOUIbI
P A10pOL, Cynbhu https://m.edsoo.ru/7¢875999
Kucnopoacoaepskaiiie coeTuHCHAS
52 cephl gCO6€HHI::)CTI/I CBOCTB CEpHOU bubmorexa LOK
ppL p https://m.edsoo.ru/8cfa2548
KHUCJIOTHI
ITpakTryeckas pabora Ne 5. Pemienue

53 SKCIEpUMEHTAILHBIX 3a7a4 110 TEME bubmorexa LHOK

" p . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTuHEeHUs
A30T: HaAX0X/IEHUE B IPUPOJIE,

54 CHocoObI MOMy4YeHUs, PU3NIECKUE U bubmuorexa [JOK
XHUMUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoxaconepkaiime coe JTHHEHUS

55 asora I())co6eH:1)OCTI/I CBOMCTB a30THOH bubmorexa HOK

' https://m.edsoo.ru/e2965afe
KHCJIOTHI
56 [IpumeHneHne a30Ta U €ro COCTMHEHUM. but6mmorekxa [IOK

A30THBIE y10OpEeHUs

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




dochop: HAXOKICHHE B IPUPOJIEL,
CIOCOOBI NOTYYEHUs, PU3NIECKUE U

bu6nmoreka [IOK

57
XUMHYECKHEe CBOMCcTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dpocdopa,

Gocgop bub6nmoreka [IOK
58 dhocdhopcoaepxkamue kuciaoTel. Conu
. https://m.edsoo.ru/c7a2d429
dbocopHOIi KHCTOTHI

59 [Ipumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. ocopHbie y1oOpeHHs https://m.edsoo.ru/a218070a
[IpaxTuueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
https://m.edsoo.ru/8175ac3f
"A3z0tT u pochop u ux coenuHeHHS"
Yriepos: HaxoKIeHUE B PUPOJIC,

61 QJIOTPOITHBIE MOIU(UKAIINH; bubnnorexa [JOK
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9%e
MIPUMCHCHUE
Oxcun yraepona(Il), oxkcna

62 e oy;(I\II)) (OJI)LHaﬂ KHCJIOTa U €€ bubmmorexa [IOK
YIIIEpOR 24 https://m.edsoo.ru/dba58adf
cou

63 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmorexa HOK

Aap https://m.edso0.ru/6029b609
Kpemuuii: Haxox1eHue B Mpupoe,
64 crfoco61>1 MOJIyYEHUs (I)I/BI/Ize(I:)KHe u bubmmorexa LIOK
YACTI, https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuausi(I1V), kpeMHueBas bubnuotexa [JOK
KHCJIOTA, CUITUKATHI https://m.edsoo.ru/3170e7b1
but6mmorekxa [IOK
[IpumeHeHne KpeMHUS U €T0
66 https://m.edsoo.ru/393cdac0

coenuHenuil. CTEKI0, ero nojayyeHue,

https://m.edsoo.ru/5823cefb




BUJBI CTCKJIa

bubnunoreka LIOK
67 Pemenue 3aga4 pa3nuyHbIX TUIIOB
https://m.edsoo.ru/b624{801
68 Cucremaru3zanus 1 0000IICHUE 3HAHUN bubnuorexa [JOK
o teme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o Teme Bu6mumoteka [JOK
"Hemeramnr" https://m.edsoo.ru/d0484¢76
70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOM bubanorexa [JOK
paboThI, KOPPEKIUS OMINOOK https://m.edsoo.ru/2b7e¢9510
[TonoxxeHne MeTaJIIOB B
[Tepuonuueckoit cucteMe XMMUYECKUX
bubnuoreka [IOK
71 anemMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.eds00.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
O61ue (huznuecKue CBOMCTBa
¢ bubnunoreka LIOK
72 MeTasuioB. [IpuMeHeHne MeTaiios B
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmnaBsl MetasuioB. Kopposust bubmuorexa [IOK
METaJIJIOB https://m.edsoo.ru/42b872e3
bu6mmoreka IIOK
74 Pemrenne 3ama4 pasnuyHbIX TUIIOB
https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYCCKHUIN P HAITPSHKSHHHN
P P P bubnuoreka [{OK
75 MeTasuioB. OO0I1IMe CoCOOkI MOTyYeHUs
https://m.edsoo.ru/94eb377a
METaJIJIOB
OOm1ast xapakTepucTHKa MeTauioB 1A-
76 rpynnsl [leproanueckoil cucteMsl bubmuorexa [IOK

XUMHUYECKHX IeMEeHTOB. Hatpuii n
KaJui: mojay4yeHue, pusndeckue u

https://m.edsoo.ru/e12c26b3




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUC
IMPOCTHIX BCIICCTB U UX COGI[I/IHCHI/Iﬁ

O6m1as xapakrepructuka MetayioB ITA-

rpynmnsbl [leproandeckoi cucTemsl
XMMHYECKUX AJIEMEHTOB. Maruuii u

bu6nmoreka [IOK

77 .
KaJIBIMI: TIoJTydeHue, GU3ndecKkue u https://m.edsoo.ru/7c¢3e49c0
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN
73 JKécTkocTh BOMBI U CIOCOOEI €€ bubnunoreka LIOK
YCTPaHEHUS https://m.edsoo.ru/c74bfae9
79 AnroMuHUN: TIoNy4YeHue, GU3NIECKHE U bubmmoreka [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCHA U
20 TUJIPOKCH]IA ATFOMUHHS, bu6nunorexa LIOK
TUAPOKCOKOMIUIEKCHI AIIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemrenue 3aiay pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue
82 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME brbmmorexa [TOK
" p " https://m.edsoo.ru/27a4af43
Mertasnibl TJ1aBHBIX TOATPYIII
OO6m1ast XxapakTepruCTUKa METAIIJIOB
23 no0ouHbIX noarpynn (b-rpymnm) bubnmnoreka [HOK
[Tepuoanueckoit CUCTEMBI XUMHUYECKHX https://m.edsoo.ru/610d7431
3JIEMEHTOB
OuU3NYECKNE U XMMUYECKUE CBOMCTBA
. bubmuorexa [JOK
84 XpoMma M €ro COeIMHEHUH, UX
https://m.edsoo.ru/991 1 bef3
MIPUMEHEHHE
85 Baxwnerime coeMHEHUs Maprasiia. bubnmnorexa [JOK




[Tepmanranat kayuus, ero
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.edso00.ru/039d69c8

. bubnuorexa [IOK
86 Kenesa u ero coequueHui. [lonyuenne
https://m.edsoo.ru/1b7{8741
Y IPUMEHEHHUE CIIJIaBOB JKelie3a
duznyeckre 1 XUMHUUECKHE CBOICTBA
87 MEIH U €€ COeIMHEHNH, UX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHCHHE
du3nyeckre 1 XUMHUUECKHE CBOMCTBA
28 IIMHKA U €T0 COCAUHECHUM, NX bu6nunorexa LIOK
IIpUMEHEHHE. | HIPOKCOKOMIIIEKCHI https://m.edsoo.ru/bl{f2beal
LIUHKA
[IpaxTnueckas padora Ne 8. Pemenue
bubmuoreka [IOK
89 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352¢ea
Mertaibl TOOOYHBIX MOArPYII
90 Pemrenue 3amay pa3iInyHbBIX THIIOB bubnnorexa [IOK
P https://m.edso0.ru/a8b83d83
O00011IeHE U CHCTEMATH3aIUs
91 M3y4EeHHOTO MaTepHraia o TeMe bubmorexa LHOK
" i " p https://m.edsoo.ru/e91fe975
MerTamisl
9 KonrtponbHas pabora no Teme bubmmnoreka HOK
"MeTtamnbr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bubnmnoreka [HOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponb xuMnu B obecrieueHuu
94 YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA. bubmuoreka [JOK

ITonsatue o HAayYYHBIX ME€TOAax
HUCCiaca10BaHUs BEIICCTB

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




HaquLIe IIPUHIHIIBI OpraHru3alnuun

95 XMMHYECKOTO IMPOU3BOICTBA. | bubnmnoreka HOK
[TpoMbIeHHbIe CTIOCOOBI TOTYYCHHS https://m.edsoo.ru/2e45a44f
Ba)KHEHUIIINX BEIIECTB
XUMUYECKOE 3arpsi3HEHUE

96 OKpY>KaloIllei CpeJibl U €ro 1 bubmorexa HOK

pyaiom pe https://m.edsoo.ru/9f11bf51
MOCJIC/ICTBUS

97 XUMHS ¥ 37J0POBbE YEIIOBEKA. 1 bubnunoreka LIOK
JlexapCTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721

08 Xumust nuiy. Pojib XumMuu B | bubnuoreka [{OK
o0ecrieYeHNY MTUIIEeBON 0€30MMaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u mapdromMepHbie 1 bubanoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHelue

100 CTPOUTEBHBIE U KOHCTPYKIIMOHHBIE 1 bubmmorexa [IOK

p pYyKIL https://m.edsoo.ru/61e69003
Marepuabl
XuMUA B CENBCKOM XO35IMCTBE.
bu6mmoreka IIOK
101 Opranudeckrie 1 MUHEPAJIbHBIE 1
https://m.edsoo.ru/fd39587d
ynoopeHus

102 Cucremaru3anus 1 0000IIeHIE 3HAHUH | bubnuoreka [{OK

110 TEME https://m.edso0.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEeMOM XUMHUYECKHX 3HaHHfI, KOTOpas BKIIHOYACT:

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUHA 3JIEMEHT, aTOM, H30TOIIbI,
3NEKTpOHHAas 000JI0UKa aToMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKast CBS3b (G- W T-CBA3b, KpaTHbBIE CBSI3U), THOpUIAM3AIMS
aTOMHBIX oOpOWTajeil, KpUCTaJUIMYecKas pelmeéTKa, MOJb, MOJSpHas
Macca, MOJSpHbIH O0BEM, MOJSApHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAJIOTUIAPATHI, YIIIEPOIHBIH
ckesner, (yHKIMOHAJbHAs TPYIIa, paguKkai, HU30MEpbl, CTPYKTypHas
dopmymna,  um3zomepus  (CTpYKTypHas,  TeoMmeTpuueckas  (uuc-,
TPAaHCU30MEpHSI), TOMOJIOTUYECKUI psiA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJI- U a30TCOJepKallue COSAUHEHHs, OMOJIOTHYeCKd aKTHUBHBIE
BellecTBa (YIiaeBOIbl, JKUPbI, OCIKHN), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KDEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX PpeaKUUi (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE, HK30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'€TepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANEKTPOIIUTUYECKAs. AUCCOLUAIINS, CTETIEHb TUCCOLMALNN, OKUCIUTENb,
BOCCTAaHOBUTENb, JJEKTPOJIU3, CKOPOCTb XUMHUYECKOW  peakiuw,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHHUS OpPraHUYECKUX
Bemects A.M. byrtnepoBa, Teopusi 3IEKTPOJUTHUYECKON IUCCOLMALUU,
[lepuoanueckuit 3akon .M. MeHneneeBa, 3aKOH COXpPaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIeKAIUEe B OCHOBE MOHUMAHMS MPUYMHHOCTU U CUCTEMHOCTH
XAMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHSAX

INpCACTaBICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKI.IPIfI,

TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX ux




MPOTCKAHUSA, O XUMHUUCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTCMAX

1.4

(aKTOJIOTMUECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU W
0€30IaCHOM  HCIIOJIb30BAaHUHM  BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M TNPAKTHUYECKOW JESTEIHHOCTH

YCJI0BCKa

1.5

2.1

o0Iye HaydHbIE NMPHHIMIIBI XMMHUYECKOTO IPOU3BOJICTBA (HA IpHUMeEpe
IPOM3BOACTBA CEPHOW KHCJIOTHI, aMMHakKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupoBaHHOCTh YMEHUH BBISBISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IHpPHU OIIMCAHHUU CTPOCHUSA H

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKUX 3HAHUN C MOHATUSIMH H npeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHUS U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOT'O €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIb30BAaTh!:

HAaMMCHOBAHUA XHMHYCCKHX COG,Z[I/IHGHI/II‘/‘I MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCHICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KJIacCaM OpPraHu4Y€CKUuXx U

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHUYECKUX BEIECTB
CchopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATE!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KIacCU(PUKAIIK U3yJaeMbIX XUMUYECKUX OOBEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH TS KJIacCU(DUKAIIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarupyIOIIMX BEIIECTB,
TErIOBOMY  3(PEKTy peakiu, W3MEHEHUIO CTENeHEed OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y4aCTuro KaTanmaTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHHHM) W HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4 nepuonaos llepuoanyeckoit cucremst ..
MeHeneeBa 1 UX BaJ€HTHBIE BO3MOXKHOCTH, UCTIONB3YS TTOHATHUSA S-, P-,

d-31eKTpOHHBIE OpOUTAIN, DHEPTE€TUYECKUE YPOBHU



ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepHoaM U rpymnmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUs pEaKIUil pa3IUYHbIX THUIIOB; IOJHBIE M COKpAIIEHHbBIE
ypaBHEHHUS peakuii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBUS, IPH KOTOPBIX
9TH PEeaKUUu UAYT J0 KOHIIA

peakuuii TUAPONN3a, peaklui KOMIUIEKCOOOpazoBaHusi (Ha HpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX MNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKIII/IOHHOI\/JI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOH CBS3H (G- n TE-CBH3I/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0CcOOeHHOCTEN pcalin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKLIUN

XAapPaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLUN

CdopmMupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnmamM CoeIuHeHUH (IIPOCThIe BEIECTBA, OKCUIIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IBI, IPOCThIE FPUPHI, CIUPTHI, (HEHOIIBI, ANIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE 3(QUPHI, KUPBI, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT yMEHHS TIPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopmynaM W ypaBHEHHSM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYECKUX BEJTUYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJHBIX BEIIECTB JJAaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIe pacCTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WJIM 00BbEMHOM JT0JU, BBIX0/1a IPOAYKTA PEAKIIMH

TeTI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXKJACHUIO XUMUYECKON (hOPMYJIIBI BEIIECTBA



11

12

Bnanenue cucreMoil 3HaHHMII O METOJAX HAy4YHOTO IO3HAHHUS SIBJIECHUU
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHUS! XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B TPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yYMEHUSI IPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IHPOTEKAHUS XHMHUYECKUX
peakuMii ¥ IPOTHO3UPOBAHMSA BO3MOXKHOCTEH MX OCYILECTBIICHUS;
CHCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3UPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO IPUPOLY; JJsl IHPUHATUS

IPaMOTHBIX pEIIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOIOPOIOB
Pa3IMYHBIX KIJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpamieHuss ¢  BelleCTBAaMH M J1aOOPaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIICIOBAHUS;, TIPEICTABIATh B
pasnuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBIISTH I€JIE€HANPABICHHbBIM MOMCK
XMMUYECKoN MH(OpMALMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBO MHpOpMAIMH, ceTh VIHTepHET u
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U MCIOJB30BaTh B COOTBETCTBUU C ITOCTaBJIEHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH WU
OLIEHUBaTh HH(MOPMAIMIO C TO3UIMKA HKOJOTHUYECKOW Oe30MacHOCTH
TIOCJICZICTBUIT OBITOBOM W TMPOW3BOJACTBEHHOHN JEATEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BewecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IIOHMMAs CMBICI TIOKa3aTesidl IpeACIIbHON
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHHS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa



INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D
O XUMHUun

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB 10 JHEPreTUYeCKHM ypoBHsM. Kiaccupukanuss XUMHUECKUX
sneMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUYECKUX YPOBHEU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BarieHTHbIE 2JIEeKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux diaeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoamyeckoro 3akona .M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH IO
MepuojiaM M TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocts. DnekTpoorpunatenbHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBsa3u (KOBaJeHTHAs, MOHHAs, METANTMYECKAst, BOJOPOIHAs)
1 MeXaHu3MbI €€ 00pa3zoBaHus. MeXMOIeKyIsIpHbIE B3auMoielicTBUs. BemecTBa
MOJIEKYJIPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMS. THIBl KPUCTAUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelIETKU

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

HEOpPraHMYECKON ¥ OpraHM4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MAaCcChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 dekTh XUMUYECKUX peakiuil. TepMoXxumMuueckue ypaBHEHUs

1.8

OOpatumble peakuuu. XUMHYecKoe paBHoOBecue. DakTophl, BIUAIOLIIME Ha

COCTOsIHME XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

1.11

OnexTponutnyeckas auccoruanus. CuiibHble U cialble anekTponutsl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCNAsd, HEWUTpaibpHas, mienouHas. CTeneHb
aucconuanuy. Peakiium HOHHOro ooMeHa

I'unponus coneii. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKEeHHUsI KOHIIEHTPAIUU PACTBOPOB: MAacCOBasi JA0JIsI paCTBOPEHHOTO
BELIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble ¥ HEHachIlEHHbIE

pacTBOpBI, pacCTBOPUMOCTh. Kprcramioruaparsl

1.12

OKHCIUTENTbHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBegeHne BEmecTB B cpenax C

pasHbIM 3HaUeHHEM pH. MeToap! 21eKTpoHHOTO OanaHca



1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIABOB COJIEH

OCHOBBI HEOPTAHMYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

22

2.3

24

XUMUYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATpUM, Kanui, KajablUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKeJie30, Meb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yriepomsa W KpEeMHHUS) M HX  COeAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILIECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

###Par#H#H# nenTudukanms HeopraHmuecknx coenHeHmnii. KauectseHHbie

PCaKkuy Ha HECOPraHNMYCCKUC BCUICCTBA U MOHLBL

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUU XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriepoaHblii CKelIeT OpraHU4eCKOW MOJIEKYIIbI.
KpatHocTh XuMHMUECKON CBSI3U. S- M P-CBS3U. sp3-, sp2-, sp-THOpUAMU3AINH
opOuTaneii aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO

ctpoeHus Mosekyin. ['omonoru. ['omonornueckunii psaa. Mizomepust u n3oMepsl

32

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanMoHHble 3 EKTH

3aMECTUTEIIEN

33

3.4

3.5

[IpencraBnenne o kiaccudUKaMyU OpraHUYECKHX BemecTB. HomeHnkiaTypa
OpPraHMYECKUX COENUWHEHUHN (cucTemMarudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYICCKUX BCHICCTB

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIH MEXaHU3MBI pCaKknuunm. ITonsatue o

Hykieoduie u snexrpoduiie. [Ipasmio MapkoBHukoBa. [Ipasuio 3aiinieBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. Ilukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pPasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMM MPUCOCAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUIApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anui. [IpoMbIieHHbIe ¥ Ta0OPAaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pCakun MPHUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpPeHHs] W mojaumepusauuu. [lomyuenue




AJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCTUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAHUE, THIPATAIUs, THAPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJIJIOB. HpI/IMeHCHI/Ie allCTHJICHA

Apenbl. XHUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  AJIEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropernsi. OCOOCHHOCTH XHMHUYECKUX CBOWCTB Tonyona. [lomydeHue OeH3odma.
Oco0eHHOCTH XMMHMYECKHUX CBOMCTB crupoina. [lonumepusanus cTHpoia.

Crioco0b1 IMOJIYYCHHUA U IPUMEHCHUEC apOMATHUUYCCKUX YTJIIEBOJOPOA0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO0  YCTaHOBJIGHUS  HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOre€HOBOJAOPOJAMH  Kak  CIOCO0  IMOJIyuyeHus
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peaknus ropexus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJIECHITIMKOIb U TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

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

HaTpusi, Opomom). [lomyuenne denona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA NpEACIIBHBIX AJbACTUAOB: THAPUPOBAHUC,
KAueCTBEHHBIC PEaKIMU Ha KApOOHWIbHYIO Tpymmy (peakiusi «cepeOopsHOTro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom menu (I1). Tlomyuenune mpeaenbHBIX
aNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATallMs aleTWiIeHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pPCaKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonyyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albAETUA0OB. BpIcliue npeneibHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupsl U kupbl. CrnocoObl TMOJY4YEHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3PUPOB B
MUIIEeBOW M Nap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(GUpPbI
TJIMIEpUHa U BBICIIUX KapOOHOBBIX KHUCJIOT. XHUMHYECKHE CBOWCTBA KHPOB:
THJIpUPOBAaHUE, OKHUCIIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HUsI COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHYECKHE CBOMCTBA TIUIFOKO3BI: pEAaKIMM C Y4YacTHEM CHOUPTOBBIX U



3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IprMeHeHHe TIIOKOo3bI, €€
3HAYEHHUE B KU3ZHEICATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, ManbTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIME  aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJEKYJI
Kpaxmajla, IJIMKOTreéHa W Le/UIoo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayia H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIHMAPOJIU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYECHHE
3¢upoB Lemnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHUCKO3a,

alleTaTHBIN MENK)

AMUHBI. AMHMHBI KaK OPraHM4YE€CKHME OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUMH Kak MPEACTaBUTENIb apOMATUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHWUJIMHA: B3aUMOJCIHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. [lodyyeHne aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBI U Oenku. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHuvecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYypalUs, KaYeCTBEHHbIE (LIBETHBIC) PEaKLUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa MOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IIOJIMMEPOB OT
cTpoeHus: MouyieKyd. OCHOBHBIE CIIOCOOBI TOJMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIK MOJUMEpU3alui U MoJuKoHAeHcanuu. Knaccudukanus

BOJIOKOH

#H#Par#H# nenTndukanns opraHMuecKux coeMHeHni. Perenne

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaHUEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmusi B moBceIHEBHOM xu3HU. [IpaBuna Oe3zomacHOM pabOTBl C EIKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCIICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

4.3

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOIHBIA U MOMYTHBIA HeTAHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPO/IOB)

XuMUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOUYBbI, aTMocdepsl, GIopsl U (GayHBl OT
XUMHYECKOTo 3arpsisHeHHs. [Ipobimema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHKH SHCPIrUu

O6H_II/IC MNPpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




5.1

BEILIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBerHas  Mmetauryprus.  CTEKJi0 M CWIMKaTHas  MPOMBIIUICHHOCTb.
[IpombiiieHHass ~ opraHumyeckas  xumua.  Celpp€ i1 OpPraHUYeCcKOu

MIPOMBIIIIICHHOCTH
HH#Par##H# Tunbl pacy€THBIX 3a/1a4

###Par###PacdéTbl Macchl BelIeCTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCE I 00BbEMY OJJHOTO U3 YYACTBYIOIIUX B PEAKLIUU

BCIICCTB

5.2

###Par##H##Pacuérel TeruoBoro s pexra peakuu

5.3

#H##Par#H##PacuéTbl 00bEMHBIX OTHOIIEHUH I'a30B TP XUMUYECKUX PEAKIIUIX

54

###Par##PacuéTsl Maccel (00BEMa, KOTMYECTBA BEIICCTBA) MTPOIYKTOB

pC€aKluu, €CJIM OAHO U3 BCHICCTB JJaHO B H30BITKE (I/IMeeT HpI/IMCCI/I)

5.5

###Par###PacuéTbl MaccoOBOM I 0OBEMHOM JT0JIM BBIX0/1a TPOIYKTA PEAKIIUH

OT TCOPCTUYCCKH BO3MOKHOI'O

5.6

5.7

5.8

###Par##PacuéTrl Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) MIPOAYKTA PEAKIIUH,
€CJIM OJJTHO U3 BEILIECTB JaHO B BUJE pacTBOpA C ONPEAEIEHHON MacCOBOM JoJIen
PacTBOPEHHOTO BEIIECTBA

###Par###PacdEThl C UCIOB30BaHUEM MOHATUN «MacCOBast J0JISI», «MOJISIpHas
KOHUEHTPALH», «PACTBOPUMOCTHY

###Par#H#HaxoxxneHne MoIeKyasipHor (POpMYIIbI OPraHUYECKOro BEIECTBA 10
€ro IJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB, HJIH 110

MIPOYKTaM CTOPaHHUS



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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