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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrOo 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoa 10 2025 roga» (Pacnopsikenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLMpOBAHHOTO,
npo@uibHOro OOy4YeHHUs, MPU3BAHO OOECHeuYnTh O00IEe00pa30BaATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
OpOAODKEHHs OOyuYeHHUsI B OpraHu3auusx MpodeccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJPOOHYI0  MHTEpPIPETAlMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nosnioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJIeH, colepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBAHMN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUHU (QYHKIIMH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCOIUTAHUS U PA3BUTHUSL 00YUAIOLIMXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHUE: MNPHUHLMIIOB CTPYKTYpPHUPOBAHUS W IOCIIENOBATEIbHOCTH
U3y4YeHUs Y4eOHOro MaTepuasia, KOJIMYECTBEHHBIX U KAaYECTBEHHBIX €r0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTEIbHBIX ITOCTHXKEHMM OOydyarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.



[Tporpamma a1t yriayOGinE€HHOTO U3yUEHUS XUMUH:

e YCTaHABIMBAE€T WHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4YeHUsT B paMKaxX OTAETIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacrpeeeHne M CTPYKTYPpUPOBAaHHE €ro IO KiaccaMm, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JA€T NPUMEPHOE pacHpeleieHUEe YYEOHOro BPEMEHHU, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTAEIBbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
Marepuajia ¢ y4ETOM JIOTUKU MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO LEJIeH U 3a]1ay U3yYEeHHs MpeIMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a Takke € Y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TmpefelaMd YCTAaHOBJIEHHOM MPOrpaMMoil MO  XUMHUHU
00s13aTenbHON (MHBApUAHTHOM) COCTAaBISIOUICH colepikaHusl yueOHOro mpeaMmera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBIISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiig 00yyeHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero ooOmero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOIO U3Y4YEHHUS HalpaBlIeH Ha pealn3alulio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3ALMIX CPETHETr0o NMpodecCHOHANIbHOTIO
oOpa3zoBanus. B 9Toll CBs3M H3yueHHE TMpeaMeTa «XHUMHS» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN MPoduih
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccruonansHoro oopasoanus. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEbHOM MPOTpaMMbl CpeAHEro oOIero o0pa3oBaHUS



U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIICHHE 3a]a4
BOCIIUTAHUSA U COLMAIBHOTO Pa3BUTHS OOydaronmxcs, Ha (OpMHpOBaHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
O0OOIIEHHBIX  CIMOCOOOB  JEATETBHOCTH, WMEIOIIMX  MEXKIUCHUIIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBnsomyMA npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABIIAIOTCSA YIUIyOsn€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumusi». [Ipu onpeneneHUu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpP>KaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosokeHuss GI'OC COO o paznuuuax 0a30BOro M yriayoJaE€HHOTO
YPOBHEHN U3YUYEHHUsI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIMHOCTb HPEAMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMI MOJy4YaeT ONpeNeiEHHOE TEOPETUUYECKOE JOMOJHEHHE, MO3BOJISIOINIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreuyeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUs O0bEMA 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX UX COCAMHEHHUN Ha OCHOBE PACIIMPEHUs U YIIIyOJeHUs
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TEpMOAMHAMMKHU. M3ydeHHe nepuoaudeckoro 3akoHa u llepuogmyeckoin
CUCTEMbl  XMMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX NMPEACTABICHUSAX O CTPOCHUHU aTOMa. XHMUYECKasi CBSI3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUN Npu €€ 00pa3oBaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yueHue
TUIIOB  peakuud  JOomojHseTcss  (opMHpOBaHMEM  MpEACTaBICHUM 00
IEKTPOXUMHUYECKHX IPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHm4yeckoidl XMMHUU NPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEJIMHEHUN ynenseTca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX 3PQeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Ocoboe 3HayeHHEe UMEEeT TO, YTO Ha COACpPNKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [T KJIACCOB ONpeaeIEHHOTo poduis (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [ONOJHEHUH K OOIIell cucreme
MPEIMETHBIX 3HAHUI) OKAa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJICpKaHUM TIPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3udeckoro nmpodusis O60bInoe
3HaueHHUEe OYyIyT MMETh AJIEMEHTHhI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeAIMeTa B JAaHHOM Cllydyae akIeHT OyneT ciellaH Ha OOIIHOCTb
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPUW B XMMHUHU U B (PU3MKE: aTOMHO-



MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBI COXpPaHEHUS
MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U APYTOE€.

B TO ke BpeMsa B COAEpKaHUM IIpeaMeTa JUid KIACCOB XUMHKO-
Ouonornyeckoro nmpoduiist OONbIIUNA yAETbHBIA Bec Oy/eT UMETh OpraHuyecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTb i Oosee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOpPOW BXOJIST, K TIPUMEpPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIOUABL, OCJIKH, YTIIEBOAbI, HYKIECHHOBBIC
KUCJIOTHI U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIy’)KAT OCHOBOW JUII W3y4YECHUS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB HAy4yHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHbIX
3HAHWI M3y4eHHE NpeaMera «XUMHUsD Ha YIIyOJIEHHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE TpenMeTb», «MaTtemaTuka u
uHpopMaTuKa» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
TaKke, Kak Ha ypOBHE OCHOBHOTO U CpeaHero ooduiero oopa3zoBanus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJbTYphI. Pemenue
ATOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4yeHHUs NpeaMeTa Mpeirosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M e€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEIIEHHMH  IpoOsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHnn paluoOHaIbHOTO HPUPOJONOIb30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MMPUPOIHOI cpefe;

e OCBOCHHME CHCTEMbl 3HAHHUM, JIEKAIIMX B OCHOBE XHMHUUYECKOMN
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATIbHBIX
MOHATUH, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U



KHMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMHUYECKUX pPEAKUUH, O
XUMHYECKOM PaBHOBECHUHU, PACTBOPAX U JUCHEPCHBIX cUCTeMax, 00 00mux
HAyYHBIX MPUHLHUINAX XUMUYECKOT0 POU3BOJICTBA;

dbopmupoBaHue y oOy4Jaromuxcs OCO3HAaHHOTO MOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN UIsi OOBSICHEHUS
KIIOYEBBIX MW U MPOOJeM COBPEMEHHON XWMHUH, JJISI OOBSICHEHUSA U
IPOTHO3WPOBAHUS SIBJICHUH, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPO.Y;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOTrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOM M MPOU3BOJACTBEHHON JEATEILHOCTH YEIOBEKa, CBI3aHHON C
XUMUYECKUM  MPOM3BOACTBOM, HCIOJIb30BAHHUEM U  IepepabOTKON
BEILECTB;

yriayOlieHne  OpelICTaBICHMH O  HAy4yHbIX  MeEToJax  IO3HaHWs,
HEOOXOJUMBIX Ji NPUOOPETEHHS YMEHUN OpPUEHTUPOBATHCA B MUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHUX SBJICHHUM, HMEIOIIHUX MECTO B
IPUPOAE, B MPAKTUUECKON 1€ATEIbHOCTH U MOBCETHEBHOM KU3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GYHKIUI LEIOCTHOW CHCTEMBI CpPEeIHEro oO0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIHUTaHUE YOEXKAECHHOCTH B TIO3HABAEMOCTU SIBICHUM MPUPOIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAAHBIX HMCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TMO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHOCTeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOMN Mpo(deCCHOHATBHON U OOLIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMUpOBaHUE YMEHHMH M HaBBIKOB Pa3yMHOTO IPHUPOJIOINOJIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 00IIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO1ee 9ncio 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA YTIyOJICHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gyaca B HeeIo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEKTPOHHOE CTPOEHHE aToMa YIJIEpOJAa: OCHOBHOE U BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaneil, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUM (MHIYyKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KilaccupuUKaMK OpraHuyeckux BeniecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuil (IUPAC) u TpuBmanbHbIe Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiacCcU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTtanel yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLINH,
JErHIpUPOBaHUs, UKIU3ALMH, TUPOJIN3a, KPEKUHTa, ropenus. [IpeacraBinenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONAaH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOaTKaHOB. CrOCOObI MOXY4YeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, SpP*-
ruOpuan3aims aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. IIpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. I[lonumepusanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa. @u3nyeckue CBOWCTBA AJIKHUHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLUHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJ0opoabl (apeHsl). ['oMOIOTHMYEeCKUid psJ apeHOoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B O€H30JbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB TrajioreHoB. (OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslil yrojib 1 npoAyKTsl ero nepepadotrku. Crnocoosbl nepepaboTku HedTu:



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

['eHeTHyecKkas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOAOPOJOB. Peakiuun
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHECHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3ydeHue QU3NIECKUX CBOMCTB YTJIEBOJOPOIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB pa3IMYHBIX KiIaccoB (oOeciBeuynBaHue OpOMHON WU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJY4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOMCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedts» n «Yrompey, c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJIEKYI
YTJIEBOJIOPOJIOB M FAJIOT€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOATOMHBIE COUPTHL. CTpoeHHE MOJIEKYJN (HAa MOpUMEpPE
METaHoJIa W J3TaHoida). ['oMonorudeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PpEAKIUM 3aMEIICHUs, JerujpaTalud, OKHCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3omepusi. OcoO0eHHOCTU (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJICHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEAKLUH 3aMENICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sapa. duszndeckue cpoiicTBa (PpeHonma. OCOOCHHOCTH XUMHYECKHUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06s!I osryueHus U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyMIibl. ['OoMosIoruueckue psijpl ajibJIETHAOB U KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHUs U IPUMEHEHUE abJCTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX TMPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMHUUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepuPUKANNU, PEAKIMU C Y4aCTHEM YTIIEBOJOPOJHOIO pajJdKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPEEIbHBIX M aPOMATHUECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJEBAS,
JUHONIeH08as KUCI0Thl. CIIOCOOBI MOTYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

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

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBooB. Knaccudukanus yriaeBoaoB (MOHO-, 1H-
U rnonucaxapuiel). MoHOocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IIHOKO3bI: PEAKIIUN C YHACTUEM CIIUPTOBBIX U AJIbIACTUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuabl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaroIIMEe U HEBOCCTAHABIIMBAIOIINE AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmain,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THUAPOJU3, KAaYEeCTBEHHasi pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHUe 3PUpoB Leutoa03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIHMPTa B albJETH] Ha PACKAIEHHONM MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumumyeckue cBoWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepaxaliyue OpraHuvecKkue coeJUHEHMs.

AMUHBI — OpraHUYecKue Mpou3BOJHbIE amMmMmHuaka. Krnaccudukanus aMHHOB:
anidaTuyeckue W apoMaTUYECKUE; IEpPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHWwIMHA. B3anMHoe BiusiHUE TPYII aTOMOB B MOJeKyJie aHminHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUS] M NpUMEHEHHe anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30a.

AmuHOKHCOTE.. HOoMeHKknaTypa u nzomepus. OTaenbHbIe IPEICTaBUTENN O
AMUHOKHCJIOT:  TJIMUMH, aJaHuH. @U3NyYeckue CBOMCTBA  aAMHUHOKHUCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuEe aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypauusi OelKOB NpH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3ajad [0 TeMaM
«A3oTcolepKalllue  opraHudyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKy/ISIDHbIE COeIMHECHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



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

[TonumepHbie Marepuanbl. I[lmactmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

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

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YCHHsSI BEIIECTB M HUX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxaeHue MoJIeKyJIsIpHOM (DOPMYJIbl OPraHHMYECKOTO COCAUHEHUS IIO0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMyYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOAYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QopMyIIbl
OpraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUsI, ONpPENEICHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanus MeXNpeaMETHBIX CBSA3EH NP U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSTUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO61nue ecTeCTBeHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

dusznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, €IUHUIIBI W3MEPEHHUs, CKOPOCThb, DHEPTHUS,
Macca.

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



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

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

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

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siaep. XuMudeckuid anemeHt. M3oronsl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX dJIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNeKTpOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. MenneneeBa. CB43b NepUOIAYECKOro 3akoHa W [leproanveckoil CUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBsA3U. [1oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KpatHele cBs3u. BomopoaHnas CBs3b.
MexmoneKyIsspHbIe B3aUMOJICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o nucnepcHeix cucteMax. MctuHable pactBopsl. [lpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. T pUBHUATLHBIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM IPU XUMHUYECKUX peakiusix. TeraoBbie 3 (PEeKThl XUMUYECKUX PEaKIUi.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIC peaKIMh. XUMHUECKOe paBHOBecue. KoHncranta
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AABJICHUE U KOHIICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

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

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHUS.
OkucnuTenb W BOCCTAHOBUTENb. I[IpoIlecChl OKHCIEHHS W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYE€HHUS BEIIECTB W MX NPEBpaICHUN:
pa3oKEeHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OIpeielieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemMeraiuioB B llepuognueckor cuCTEME  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, pusndeckne M XUMHUYCCKHE CBOMCTBA: PEAKIIUU C
METaJJIaMHd M HEMETaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI TTOTYYCHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B TpUPOIE, CHOCOOBI MONYy4YeHUS, (U3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), oxkcun
ceprl(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. Haxoxnenue B mpupojie, CHocoObl MNOdy4YeHUs, (Qundyeckue u
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTpUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTBI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTa
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI TMOMydeHUs, (HU3UIECKHUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJJIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHMHYECKHUE CBOMCTBA MPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTHIX BEIIECTB, 0OPa30BaHHBIX YIVIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. HaxoxneHnue B mpupoje, crnocoObl MOMy4eHMs, (pU3MUECKHe U
xumudeckue cpoiictBa. Oxcup kpemuusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHeHne kpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [lepronyeckoil CUCTEME XUMUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MMPOMETAILTYpPIus,
anektpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynmnel [lepuonnueckoit cucTemsl
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCIMHEHUN.

O6mast xapaktepuctuka metamioB |lA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUMHEHUHU.
JKéctkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.



AJroMuHU: ToNydeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCcHIa U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[lepuonuyueckoi cuCTEMbl XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydueHue 1 npuMeHeHue Xxpoma.

duzryeckue M XUMHYECKHME CBOWCTBA MapraHila M €ro COeAUHEHUH.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckne U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuidl. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMIPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenune
LIMHKA U €T0 COEUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAIIOB C BOJOH (BO3MOXHO HCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KAaTHOHbI METAaJJIOB, B3aUMOJECMCTBUE THIPOKCUIOB ATIOMHUHHMS M I[MHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U MX COEAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYII.

XuMus U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOro pa3BUTUA dyenoBedyecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS M METOAOJOTMHA HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBEI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYyYeHUs] METAJIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCII0JIb30BAHUS JIEKaPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIMHBI.



XWMHS THAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKU. Poib Xxumun B
oOecIieuyeHn UIIeBOW 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCIOJIb30BaHUsl TpenaparoB OBITOBOM XMMHH B TOBCEIHEBHOMN
KU3HU.

XuMusl B CTPOUTEILCTBE: BXKHEHIITUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainel g 3J1eKTpoHUKU. HaHOTEXHONOTMN.

PacuérHble 3anaumn.

PacuéTei: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB HMMEET NpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcTBOpPE, JOJIM BBIXOAA NPOJIYKTa PEAKUIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEHUHM o0med
HEOpPraHU4ecKOM XuMHUM B 11 Kilacce oCylIecTBIIETCS YEpE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHMA, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccuduKalus, MNepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJEKTPOH, IMPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJIEMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIE
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYyYaIOIIMXCA PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IN U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpPMHPOBAHHOCTh OIbITA MO3HABATEILHON M TMPAKTUYECKOM NEATEITHLHOCTH
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOECHUA TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaronmxcs B MpoLiecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0OSI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBIMOJHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHHU U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS IMOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJroicHUsT TpaBwi 0e30MacHOTO OOpallleHWs ¢ BeEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI MOCJIEICTBUI W HENMPUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTHYECKH I11eJIECO00PA3HOTO OTHOIIEHUS K TPUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHHUS HEOOXOIUMOCTH WCIIOJIb30BAHUS JOCTIDKCHUNW XUMHH  JIsI
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH U BaXXHOM poOJM B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJbTYpbl, B PpELIEHUU TJIOOATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/ia U AKOJOTUYECKH KOM(OPTHOM KU3HHU KaXKIOTO YICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOAIIUX B HEM U3MEHEHUH, yMEHUS eiaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

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

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCuOHATBHON
JEATEIIbHOCTH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaKAOILINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCcCIeA0BaHUE, HAOIIOJEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUE);

YHUBEpCaJIbHbIE YYeOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIO0JIb30BATh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOrMYecKHUe JeiiCTBHS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS 1JII OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIINIM;

YCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MPH pElIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKHUX
peaKkuuu;

dbopMynupOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKHUX 3a/1ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOIYJISIpHAasl JUTepaTypa XHMHMUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH()OPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.



KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMOi TeMBI B X0/I€ TUAJIOTA W/WIH
JMCKYCCHUH, BBICKa3bIBaTh HJI€H, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMS IPEJI0KEHHOM 3a]a4H;

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMU TIPH BHITIOJHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOJIBI
1o pe3yibTaTaM TPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS TO3HUIIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
NESTENIbHOCTD, Ompezensds €€ Lelu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX W HCCIENOBAaTEIbCKUX 3aj]a4y, BbIOMpaTh HauboJsee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYLIECTBIISITh CAMOKOHTPOJIb JCATEIBHOCTH HAa OCHOBE CaMOaHAIW3a H
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IMPOrpaMMBbl IO XUMUU Ha YIriyOJa&éHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT CIELM(PUUECKHE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
[0 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTU
[0 TMOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMUHbBIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
POTpaMMeE II0 XUMHUHM NPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
W3YUYCHHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMSI Kypca «Opranuyeckas XuMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYphI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3JI0POBBIO ¥ IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYECKUH dJIEMEHT, aTOM, SAPO U JIEKTPOHHAST
o0ojoyka aroma, S-, P-, d-aToOMHbIE OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaned, HWOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTh, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIICPOIHBIA CKEIET, GyHKITMOHAThHAS
TpyIia, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHAs M TPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCIIOPOJ- M a30TCOJEPKAINE OPTaHUYECKUE COSAUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(mepuogmueckuii 3akoH J[. M. MeHmeneeBa, Teopus CTPOCHHS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUEC 3HAHUSA, JISKAIHE B OCHOBE
MOHUMAHUS IPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHW3MaxX XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3 dekThl, opueHtanTsl | u Il pona);
(baKTOJOTHYECKHUE CBEJCHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH U OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  4YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEpepabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONIUE TIOHSTHS TPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY JIJIi COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BCIIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIU U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TOCPEJICTBOM  COCTAaBJICHHS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WIUTFOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAWTh TpUBHAILHBIC HA3BaHUS MJIS OTICITHHBIX
MIPEICTaBUTEIICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUICPHH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHUII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QIKWHOB, apPOMAaTHYECKHUX YTJICBOJAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OEJKOB, yrJIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TMOATBEPKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHHUH OT
KPaTHOCTH ¥ THITA KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3AUMHOTO BIIUSTHHSI aTOMOB
¥ TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, NPUPOAHBIM Ta3, Yyrojb), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS M0 OPTaHWYECKONW XUMHUHU ISl OOBSICHCHHS WU
MIPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHM: TMPOBOJUTH PACUEThl MO XUMHUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOMIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
(GbopMyIIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJB30BaTh MOJYYCHHBIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUH: CaMOCTOSITENIbHO TIJIAaHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyYeHHE W M3YYEHHUE CBOMCTB OPTaHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHATTM3UPOBATh U OLICHUBATh UX JJOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOT0 TMOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JCHCTBHUS Ha KUBBIC OPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOH 3a/1auei.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HayK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECMEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

U30TOIIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAsA, METAUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUHY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEaKIMH, CKOPOCTh XMMUYECKON PEaKIM, XUMUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NUCCOLMALINU, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHNS] SHEPTUU NPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKallM€ B OCHOBE ITOHUMAaHUsA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM H
HAJMOJIEKYJSIDHOM  YpPOBHSAX; MPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEPMOAMHAMUYECKMX W  KHUHETHUYECKHMX 3aKOHOMEPHOCTIX  HX
IIPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(akToIIOrHYECKHEe CBEICHHUS O CBOMCTBaX, COCTaBe, MOJYyYEHUH M O€30IacHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS HPH
ONMKMCAHUHM HEOPTAHUYECKHUX BEILECTB U UX MPEBPALLECHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematudeckytro HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KJIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHE PEAKIIUU 10 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEM OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEILHO BEIOMPATh OCHOBAHUS M KPUTEPUU I KiIacCU(UKAIIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUIYECKOTO 3akoHa [l
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh OJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE€ U BO30YXKIEHHOE HSHEPreTUUYECKUE COCTOSIHUSI aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITIOMOILIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA );



cOPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMUYECKUX TMPOU3BOJICTB; I11€J1€CO000Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MpPUPOABl — HAOMIOJACHUE, H3MEPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATETLHOCTH YEJI0BEKA U B IOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA TMPOBOJUTH PACUETHI: C HCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO MOKAa3aTessl pacTBOPOB KHCIOT M IIEIOYE C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJE pacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJAYKTa pEaKInH,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPE/IEIICHHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYCHHUE BIIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramisy) ¢
COOJTI0/IEHNEM TpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMU U JaOOPATOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh IIedb HMCCJIENOBAaHUS, TMPEJACTABIATH B
paznu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysol u  1abopaTopHBIM OO0OpYJOBaHWEM, OOpaIleHUsT C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOTO Pa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATHh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOpMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAaydHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTEepHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(pOpMaIiio, mepepadbaTeiBaTh €€ U MCIOIH30BAThH
B COOTBETCTBHUU C MOCTABICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coeauHeHu A. M 8 bubmorexa LOK
' P P A T https://lesson.edu.ru/04/10
bytneposa
Hroro mo pazueny 8
Pa3nen 2. Yraesonopoabt
51 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bu6nmoreka [JOK
' LUKJIOAIKAHBI https://lesson.edu.ru/04/10
59 HenpenenbHble yrneBoaOpOIbl: aTKEHbI, 14 1 bubnmnorexa [JOK
' aJIKaJIueHbI, aJIKUHBI https://lesson.edu.ru/04/10
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIJICBOAOPOAEI (aPCHBL) https://lesson.edu.ru/04/10
54 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOLOB U UX 4 bubnnoreka [JOK
' nepepadoTKa https://lesson.edu.ru/04/10
bu6mmorexa [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://lesson.edu.ru/04/10
Hroro 1o pasneny 35
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coenHeHust
bu6mmoreka [IOK
3.1 C ) 11 1
FIVpTRL. SoeHO https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

KapOonunbHble coeAMHEHUS: abIeTHIbI 1

bubmuorexa [JOK

3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21 https://lesson.edu.ru/04/10
a¢upsl. Kupbr
bubmuorexa [JOK
3.3 v 9
[IeBORT https://lesson.edu.ru/04/10
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue opranHmyecKkue coeuHeHust
bu6mmoreka [IOK
4.1 A LA .b 12
MHHBL AMIHOKHCTOTBL. bEIKH https://lesson.edu.ru/04/10
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 B 6
BICOKOMOJIEKYJISIPHBIE COEMHEHUS https://lesson.edu.ru/04/10
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoma. Ileprognyueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CHI():TelxI/l[a XUMHUYECKUX 9 bubmorexa LIOK
' pHOA https://lesson.edu.ru/04/11
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 11 1 bubnnoreka [JOK
' BEIIECTB https://lesson.edu.ru/04/11
bu6nmorexa LIOK
1. X 1 1
3 HMITHECKHE peaKiiit 9 3 https://lesson.edu.ru/04/11
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bu6nmorexa LIOK
2.1 H 31 1 3
CMETAILIbL https://lesson.edu.ru/04/11
2.2 MerTamnasl 23 1 2 bubanoreka IJOK
Hroro no pazneny 54
Paszngen 3. Xumus u :Ku3HL
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorexa [IOK
' KU3Hb https://lesson.edu.ru/04/11
Hroro 1o pasneny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 4 8



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

o/ Tema ypoka

Hpe,I[MCT K1 3HAYCHUC OpFaHH‘ICCKOﬁ
1 XHUMHUHU, ITPCACTABICHUEC O MHOFOO6pa3I/II/I
OpPraHu4YCCKux COGI{I/IHGHI/Iﬁ

KoaudecTBO 9acoB

KonTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

DJIEKTPOHHOE CTPOCHHE aTOMa YIiepoa
2 (oCHOBHOE U BO30YXKJIEHHOE COCTOSIHHUS).
BajieHTHBIC BO3MOXXHOCTH aTOMa yIiiepoia

bubnunoreka LIOK
https://lesson.edu.ru/04/10

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHHqCCKHX
coeTMHEHUSIX. MexaHn3Mbl 00pa30BaHUS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

bubmmoreka IIOK
https://lesson.edu.ru/04/10

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

Bunbr uzomepun: cTpykTypHasi,

MPOCTPAHCTBEHHAS. DIEKTPOHHBIC

3¢ (deKTh B MOJIEKYJIaX OPraHuYeCKUX

COeTMHEHNN

[IpencraBnenue o knaccuPUKAIIN U

6 cucrematnueckas Homenkiatypa (IUPAC)
OpPTaHHYECKUX BEIICCTB

but6mmorexa [IOK
https://lesson.edu.ru/04/10

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHI



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CucremaTtu3zaiys U 0000IICHHE 3HAHUN TT0
teme «lIpenmer opraHM4eCcKOr XUMHH.
Teopus cTpoeHHs OpraHUYeCcKUX
coequnenuit A. M. bytiepoBay

AJIKaHBI: TOMOJIOTUYECKHUNA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
3JIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII

bubnunoreka LIOK
https://lesson.edu.ru/04/10

10

11

12

13

14

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

HaxoxxneHue aakaHoB B IIpUupoac.
CriocoOsbl MMOJIYy4YCHHA U IPUMCECHCHUC
aJIKaHOB

[{uknoankansl: obmas Gopmyina,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH
CTPOEHUS M1 XUMUUYECKHX CBOHCTB, CIOCOOBI
NOJy4EeHHUs U IPUMEHEHUE

Pemenue pacuéTHbIX 3a1a4 Ha
OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI
OpPraHMYECKOT0 BEIIECTBA [0 MACCOBBIM
JI0JIIM aTOMOB 3JIEMEHTOB, BXOJAIIUX B €r0
COCTaB.

AJIKEHBI: TOMOJIOTUYECKUN PsiJl, 001as
dopmya, HOMEHKIATypa, IMEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TPaHC-U30MEpUs
QJIKEHOB

bubnuoreka [{OK
https://lesson.edu.ru/04/10

bu6nmorexa LIOK
https://lesson.edu.ru/04/10

but6mmoreka [IOK
https://lesson.edu.ru/04/10

15

dusuyeckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

but6mmoreka [IOK
https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CriocoObI mostyueHus 1 IPUMEHEHNE

16
AJIKEHOB
ITpakTrueckas padora Ne 1 o reme
17 "ITosrydyeHue 3TUIEHA U U3YYEHUE €TI0 bubamorexa LIOK
L https://lesson.edu.ru/04/10
CBOICTB
Pemenne pacuéTHbIX 3a7a4 Ha
18 orpezeieHue MOJIEKYIIpHOU (HOpPMYIIbI
OpPTraHUYeCcKOTO BEUIeCcTBa
ATKagueHsl: COnpsKEHHbIE,
19 U30JIMPOBAHHbBIE, KyMYJIUPOBAHHbIE. bubmorexa LIOK
https://lesson.edu.ru/04/10
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS
20 XUMHYECKUE CBOMCTBA COMPSKEHHBIX bubmmoreka [JOK
TUEHOB https://lesson.edu.ru/04/10
21 CrniocoOblI Mosty4eHus U NpUMeHEeHue
QIKaTUCHOB
AJIKUHBI: TOMOJIOTHYECKH psiji, oO1Ias
99 ¢dopmynna, HOMEHKIATypa, NEKTPOHHOE U bubnuorexa [IOK
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI, https://lesson.edu.ru/04/10
¢duznyeckue cBoiicTBa
23 XUMHYECKUE CBOMCTBA aJIKMHOB bubmmorexa [IOK
https://lesson.edu.ru/04/10
24 KauecTBeHHBIE peakliny Ha TPOMHYIO CBSI3b bubmmorexa LIOK
https://lesson.edu.ru/04/10
o5 CriocoObI MoNTy4eHus U IpUMEHEHUe bubnmnorexa [JOK
AJKAHOB https://lesson.edu.ru/04/10
26 Pemenue 3amay: pacy€Thl Mo ypaBHEHUIO
XUMHUYECKON PEeaKIiu
27 Cucremarusanys 1 0000IeHNE 3HAHUHN 110



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

teMe «HemnpenenbHble yrieBo10pOab»

28

ApeHBI: TOMOJIOTHYECKUN Psifl, 00IIas
dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
OcH30J1a ¥ TOTyoJIa, NX (PU3HUECKUE
CBOMCTBaA

bu6mmoreka [IOK
https://lesson.edu.ru/04/10

29

30

XHUMHUYECKHE CBOMCTBA APCHOB: pCaKIIUH
3aMCIICHUA

XHMMHYECKUE CBOWCTBA aPEHOB: PEAKI[UH
MPHUCOCAMHEHHUS, OKHUCIICHHE TOMOJIOTOB
OeH3oJa

bubmuoreka [{OK
https://lesson.edu.ru/04/10

bubnunoreka LIOK
https://lesson.edu.ru/04/10

31

Oco0eHHOCTH XUMUYECKUX CBOUCTB
CTHpOJIA

bubnunoreka LIOK
https://lesson.edu.ru/04/10

32

33

34

Pemenne pacdy€THbIX 3a/1a4 HA
OIIpeIeIEHNE MOJIEKYJIIPHON (POPMYJIBI
OpPraHMYECKOT0 BEIIECTBA

CriocoObI nostyyeHus 1 NpUMEeHEeHNe
apeHOB

I'eneTndeckas CBSI3b MEKIY pa3INYHBIMU
KJIACCaMHU YIJIEBOJOPOIOB

35

Pacu€tel Mo ypaBHEHUSIM XUMHUECKUAX
peakrmuii. CucreMarusaius u 0000IIeHHEe
3HaHWUM O TeMe «ApEHBD»

36

37

[Tpupoanstii ra3. IlonytHsle HedTsAHBIE
rasbl

KamMeHHBIl yroyib U POIyKThI €r0
nepepaboTKu

bubnunorexa LIOK
https://lesson.edu.ru/04/10

but6mmoreka [IOK
https://lesson.edu.ru/04/10

38

Hedtp 1 criocoOs! e€ mepepaboTKHu.

but6mmoreka [IOK



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

[IpumeHnenue npoayKTOB MepepadoTKU
He(TH

https://lesson.edu.ru/04/10

39

40

41

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJlacCaMH yIrj€BOJOpPOJ0B

FaJ'IOFeHOHpOI/ISBOI[HBIC YrJI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIITUN
3aMCIICHUA IraJIorcHa

JleWicTBue mIeIoueh Ha
rajoreHnpou3BoAHbIe. B3auMopeicTeue
IUTrajJoreHajJKaHOB C MArHUEM U IIMHKOM

bu6nmmoreka [IOK
https://lesson.edu.ru/04/10

42

Cucremaruzanusa U 00001eHNE 3HAHUN 110
pazneny "YrieBonopoasr"

43

44

45

Konrponbnas padora no reme
"VYrieBoxopoasr"

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psia, oOiast popmyra,
CTPOEHHE MOJIEKYJI, U30MEPUs,
HOMEHKJIaTypa, Kiaccudukaus,
(du3HYecKue CBONCTBA

XHUMHUYECKHE CBOMCTBA OpCACIIbHBIX
OIHOATOMHBIX CIIMPTOB

bubnmorexa LIOK
https://lesson.edu.ru/04/10

but6mmoreka [IOK
https://lesson.edu.ru/04/10

46

CrniocoOblI MostydeHus U IpuMeHEeHue
OJTHOATOMHBIX CITUPTOB

but6mmorexa [IOK
https://lesson.edu.ru/04/10

47

[IpocTeie 3¢uphl: HOMEHKIATYpa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

48

MHoroaroMHbIe CIIUPTLBL: 3TUJICHTJIIMKOJIb U
TIIMLCPHUH, UX (1)H3H‘-I€CKI/I€ U XUMHUYCCKUC

bubnunoreka LIOK
https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CBOMCTBA

49 CrocoObI MoTy4YeHus: U IPUMEHEHNE bubnmnoreka HOK
MHOT0aTOMHBIX CIIUPTOB https://lesson.edu.ru/04/10
DeHoJT: CTPOCHHUE MOJIEKYITBI, (PU3UYCCKUE bubmuorexa [IOK
50 .
cBoiicTBa. TOKCMYHOCTH peHOIa https://lesson.edu.ru/04/10
51 XuMu4eckue cBoiicTBa (heHoa
59 CrniocoOblI MoTy4eHus U IpUMEHEHUe
deHona
[TpakTuueckast padorta Ne 2. Pemenue Bu6moteka [JOK
53 AKCIEPUMEHTAIBHBIX 3aa4 110 TEME https://lesson.edu.ru/04/10
"Crupthl ¥ peHobI"
54 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
teme «CnupThl U (EHOIIBI»
AnbJeruibl U KETOHBI: 3JIEKTPOHHOE bubnmorexa LIOK
55 CTpoeHHE KapOOHWILHOU IPYIIIbL; https://lesson.edu.ru/04/10
TOMOJIOTHUYECKHE PAAJIbI, 0011as ¢popmyna,
W30MEpHUs U HOMEHKJIaTypa
56 AnbAeruipl U KeTOHBI: GU3NYECKUE
CBOMCTBA; pEeaKIMU IPUCOECTUHEHUS
57 Peakinu okuciIeHUS U KaUeCTBEHHBIE but6mmorexa [IOK
peaKLuy abAETUI0B U KETOHOB https://lesson.edu.ru/04/10
58 CriocoObI TOTyYeHUS aTbACTUIOB U
KETOHOB
OOHOOCHOBHEIE MpeAeTbHbIE KAPOOHOBBIC
59 KHUCITIOTHI, 0COOEHHOCTHU CTPOCHUS HX
MOJIEKYJT
60 N3oMepust 1 HOMEHKIIATypa KapOOHOBBIX

KHCJIOT, UX (PU3NYECKHE CBOWCTBA



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

61

XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT

bubnunorexa LIOK
https://lesson.edu.ru/04/10

62

63

64

65

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIOTHI. MHOT000Opa3ue kapOOHOBBIX
KHCJIOT

OCc0OCHHOCTH CBOWMCTB: HEMPEICTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnoT. [IpencraBurenu BICIIMX
KapOOHOBBIX KUCIIOT

ITonstue o IMPOU3BOJHBIX Kap6OHOBBIX
KHCIIOT

CriocoOsbl MNOJIY4YCHHA U IPUMCECHCHUC
I(ap6OHOBI>IX KHUCIIOT

bub6nmoreka [IOK
https://lesson.edu.ru/04/10

bubnunoreka LIOK
https://lesson.edu.ru/04/10

66

CrnoxHbIe (DUPBI: TOMOJIOTHYECKUN PSIJI,
obmas popmyina, usomepus u
HOMEHKJIaTypa

67

68

69

dusnyecKkrue U XMMHUYECKHE CBOMCTBA
3¢upoB

Pemenue pacy€rHbix 3a/1a4: 110 ypaBHEHUIO
XAMHUYECKON PEaKUHU, Ha OIIPEIECIEHNE
MOJIEKYJISIPHOH (POPMYITBI OPTaHHYECKOTO
BEIIECTBA

[TpakTudeckast pabota Ne 3. Pemienue

HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
"KapOoHoBsle KucioTsl. CroxxHbie 3puph"

bubnunorexa LIOK
https://lesson.edu.ru/04/10

70

Kupsr: ctpoenue, puzndeckue u
XUMHUYECKHE CBOUCTBA (TUAPOITU3)



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COZIEPIKAIUX OCTATKU HEMPEAETbHBIX
KHUPHBIX KUCIOT. XKupsl B mpupoze

bubnunoreka LIOK
https://lesson.edu.ru/04/10

72

MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Molollee Aeiicteue. Ilonsatue o
CHHTETUYECKUX MOIOLIMX CPEACTBAX
(CMO)

bubnunorexa LIOK
https://lesson.edu.ru/04/10

73

74

75

['enernueckas cBs3b yIrieBOJOPOAOB U
KHCJIOPOJICO/IEPIKALUX OPraHUYECKUX
BEIIECTB

Pacuétpl o ypaBHEHUSM XUMHUYECKUX
peakui

Cucremaruzanusa 1 0000IeHNE 3HAHUN 110
TEME

76

OO0m1as XxapakKTepucTUKa YrJIeBOJIOB U
KJaccuukanus yrieBooB (MOHO-, TU- U
MoJIMcaxapubl)

bu6mmoteka IIOK
https://lesson.edu.ru/04/10

77

78

Momnocaxapusl: (hu3nuecKrue CBOMCTBa U
HaXO0XJEHUE B MPUPOJIE

HpI/IMeHCHI/IC TJIFOKO3H5I, e€ 3HaUCHUE B
KUBHCACATCIIBHOCTH OpraHnu3mMa

bubnmorexa LIOK
https://lesson.edu.ru/04/10

bubnunorexa LIOK
https://lesson.edu.ru/04/10

79

Jucaxapuabl: caxaposa, MajlbT03a U
nakro3a. HaxoxneHnue B npupoe u
IIPUMEHEHHE AUCAXapUIOB

80

[Tonucaxapupl: CTpOEHHE MAKPOMOJIEKYIL,
duznyeckue 1 XuMHUYeCcKre CBONCTBA,
MpUMEHEHUE

81

[Tonatue 06 UCKYCCTBEHHBIX BOJIOKHAX

bubnunoreka LIOK



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

82

Pewenne pacdyeTHbIX 3a1a4 HA
OIIpECIICHUE I0JIA BBIXOZAA IPOYyKTa
peaKuuyu OT TEOPETHYECKH BO3ZMOKHOTO

https://lesson.edu.ru/04/10

83

84

85

86

CucreMmaru3anus 1 0000IIeHNe 3HAHUH 110
pazzaeny

KoHTpoinbHas pabota 1o Teme
"Kucnopoaconepsxaiiyue opraHu4ecKue
coequHenus"

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MoJIeKy, o01as popmyia, H3oMepus,
HOMEHKJIaTypa v (PU3HYECKHE CBOWCTBA

XUMHYECKUE CBOMCTBA ann(aTuIecKux
aMUHOB

bubmuoreka [{OK
https://lesson.edu.ru/04/10

87

88

AHWINH: CTPOEHUE aHWIINHA, 0COOEHHOCTH
XUMHYECKHUX CBOMCTB aHMJIMHA

CriocoObI nostyueHus 1 IpUMEHEHNe
ann(paTUIeCKuX aMUHOB

bubmmoteka IIOK
https://lesson.edu.ru/04/10

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH 0L
AMUHOKHCIIOT

bubmmoteka IIOK
https://lesson.edu.ru/04/10

90

XuMHYecKrne CBOMCTBA aMUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAYCHHE aMHUHOKHUCIIOT.
CuHTE3 U THAPOJIN3 TENTHIO0B

91

benku kak npupoiHbIE OJINMEpHI;
CTPYKTYpPHI OCIIKOB

but6mmorexa [IOK
https://lesson.edu.ru/04/10

92

XUMHUYECKHE CBOUCTBA OEIIKOB



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

93

A3oTcoaepiKaline reTepoIHKINYSCKIe
coeauHeHus. HyKJIIeHHOBBIE KHCIIOTHI:
COCTaB, CTPOCHHE U OUOJIOTHYECKAs POITh

94

[Tpaktuyeckas padora Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"A3oTcoaeprKalie OpraHu4ecKue
coenuueHus"

bubnunorexa LIOK
https://lesson.edu.ru/04/10

95

[TpakTnueckast padora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TCMC
"Pacnio3HaBaHuE OPraHUYECKUX
coeqrHeHui"

96

97

98

KonrponbHas padora no reme
"A3oTcoaeprKalie opraHu4ecKue
coeMHEeHUs"

OCHOBHBIC TTOHATUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COCIUHEHUN U
METOJbI UX CUHTC3a —IIOJIMMCPU3aAlUd U
MNOJIMKOHACHCAIIUA

[Tnactmaccsl. YTunu3zanus u nepepadoTka
IIacTUKA

bu6nmorexa LIOK
https://lesson.edu.ru/04/10

99

DacToMephl: HaTypaTbHBIN
CHHTETHYECKHE KaydyKu. Pesnna

but6mmoreka [IOK
https://lesson.edu.ru/04/10

100

BomnokHna: HaTypaJIbHbIC, HCKYCCTBCHHELIC,
CHHTCTHYCCKHUC. HOJII/IMepBI CII€IaJIbHOI'O
Ha3HAa4YCHUA

bubnunorexa LIOK
https://lesson.edu.ru/04/10

101

[Tpaktuyeckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 33/a4 110 TeME
"Pacmo3naBanue macTMacc U BOJIOKOH"



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10

O00011eHUE U CUCTEMATU3ALIMS

102 M3YYEHHOTO MaTepHalia 1o TemMe 1
"BricOKOMOIEKYSpHbIE COETUHEHUS"
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara u
n/n Tema ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[3ytleﬂml :)Iﬁl?a[:():a:feﬂbﬂme
padoThI padoTshI pecypen

1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [JOK
Xumuueckui anement. M30torbl https://lesson.edu.ru/04/11

5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubnnorexa [HOK
aTOMOB, KBAaHTOBEIC YHCJIa https://lesson.edu.ru/04/11

3 Krnaccudukanus XuMHUECKUAX 3JIEMEHTOB 1
(s-, p-, d-, f-amemenTHI)

4 Pacnipenenenue 31eKTpoHOB 1O 1
aTOMHBIM OpOUTaISIM
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB

5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSIHH

6 DONeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1 bubnnorexa [JOK
DNeKTPOOTPUIIATETEHOCTh https://lesson.edu.ru/04/11
[Iepuoanueckuii 3aK0H U

7 [lepuoanueckas cucteMa XMUMHUYECKUX 1
anemenToB 1. . MenaeneeBa, CBs3b C
COBPEMEHHOW TEOPHUEH CTPOEHUST aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB bubnmoreka [JOK

8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 https://lesson.edu.ru/04/11
VMU MPOCTBIX U CIIOKHBIX BEIIECTB MO
rpynmnaM u nepuoaam

9 CucremaTu3aius 1 0000IIeHNE 3HAHUT 1



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

1o TeMe «CTpoeHue aToma.
[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenToB JI. . MenaeneeBay

10

Bunnl xumndeckon cBsi3u. MexaHu3MEI
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBa3p. MexmolieKysipHbie
B3aHUMOJICHCTBHS

bubmuorexa [JOK
https://lesson.edu.ru/04/11

11

BaneHTHOCTD U BaJICHTHBIE
BO3MOKHOCTH aToMOB. CBSI3b
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX
reOMETPUUYECKUM CTPOCHUEM

bu6mmoreka [IOK
https://lesson.edu.ru/04/11

12

13

14

15

[IpencraBneHus 0 KOMIUIEKCHBIX
COEIMHEHHSIX: COCTAaB U HOMEHKJIaTypa

BemectBa MonekyasipHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

IloHsATHE O IUCIIEPCHBIX CUCTEMAX.
IIpencraBienne o KOJIOUIHBIX
pacTBopax

HcTuHHBIE pacTBOPHI: HACHIIIIEHHBIE U

HEHACBILIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

bu6mmoreka [JOK
https://lesson.edu.ru/04/11

bu6mmoreka [JOK
https://lesson.edu.ru/04/11

16

17

CriocoObI BhIpayKeHUS! KOHIIEHTPALIUU
pacTBOpoOB

Pemrenue 3anau ¢ ucnosib30BaHUEM
MOHATUH ""MaccoBasi 107151 paCTBOPEHHOTO



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

nn

BeulecTa', "MossipHas KOHLEHTpanus"

18

19

20

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKHUX BEILIECTB

CucreMaruzanys 1 0000IIeHE 3HAHUI
o TeMe «CTpoeHue BeIecTBa.
MHuoroo6pasue BemecTB

KonTponbHas pabota no Temam
"Ctpoenue atoma. [lepuogunueckuii
3akoH u [lepuoanueckas cucrema
XUMHUYECKUX dieMeHToR /I, .
Menneneesa", "CtpoeHue BeniecTna.
Mmuoroo6pasue BemecTs"

21

Knaccugukanus XuMIUecKuX peakiui B
HEOPraHWYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPAHEHHSI MAaCChI
BEILIECTB; 3aKOH COXPAaHEHHUs U
IIPEBPALICHUS YHEPTUU IIPU XUMHUYECKUX
peakuusx

bu6mmoreka [IOK
https://lesson.edu.ru/04/11

22

23

24

TennoBsie A3 HeKTh XUMUYECKUX
peakuuil. TepMoxumMu4ecKkne ypaBHEHUS

Breraucnenus 1o YpaBHCHUAM
XUMHNYCCKHUX peaKuHﬁ u
TEPMOXUMHUYCCKUM YPAaBHCHHAM

CKopocTh XMMHUECKOH peakuuu, e€

3aBUCUMOCTD OT Pa3JIMYHBIX q)aKTOpOB.
Karanus n KaTaJIn3aTOpPhbI

25

['oMoreHHbIe U reTepOoreHHbIE PeaKIuN

26

[IpakTuyeckas padora Ne 1 o Teme

bubmuoreka [JOK



https://lesson.edu.ru/04/11

"BiusiHue pa3nu4HbIX (aKTOpPOB Ha
CKOpPOCTb XUMHYECKON peakiuu"

https://lesson.edu.ru/04/11

27

28

29

OO6partuMbie 1 HEOOpPATUMBIE PEAKIINH.
XUMHUYECKOE PAaBHOBECUE

[IpakTrueckas padota Ne 2 o Teme
"Bnustaue pa3nudHbIX GaKTOPOB HA

MTOJIOYKEHNE XMMUYECKOTO paBHOBECHS'
DIEKTPOMTHYECKAs TUCCOLUAIIHS.
CuIibHBIE U CJTa0bIC SJICKTPOJIUTHI.
Crenenpb QUCCOLAAIIUN

bu6mmoreka [IOK
https://lesson.edu.ru/04/11

30

Honnoe npoussenenue Boasl. Cpena
BOJIHBIX PacTBOPOB. BogopoiHbIi
nokazarenb (pH) pactBopa

31

32

33

I'maponus coneit. Peakiuu,
MPOTEKAIOIINE B PaCTBOPaxX
3JIEKTPOJIUTOB

ITpakTuyeckas pabora Ne 3 o Teme
"XUMHUECKUE PEAKIIUU B PACTBOPAX
3JEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakunu. BaxHenye OKUCIUTENI U
BOCCTAHOBUTEHU

bu6mmoreka [JOK
https://lesson.edu.ru/04/11

bubmuorexa [JOK
https://lesson.edu.ru/04/11

34

MeTo 3JIeKTpOHHOTO (3JIEKTPOHHO-
HMOHHOT0) OanmaHca

35

DJIEKTPOIIN3 PACTBOPOB U PACIIIABOB
BEIIIECTB

36

Pemenue 3aa4 pa3jInuIHbIX TUIIOB

37

Pemenne 3aaa4 pa3jIM4YHbIX TUIIOB



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

38

Cucremarusanusa 1 00001IeHIE 3HAHUIN
1o Teme "Xumuyeckue peakiuu"

39

40

41

KonrponsHas pabora o teme
"Xumuueckue peakuuu"

IlonoxeHre HEMETAIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckre CBOMCTBA HEMETAJIOB

AJoTponus HEeMETaJUIOB (Ha pUMepe
KHCIIOpo/ia, cephl, hocdopa u yriepozaa)

bu6mmoreka [IOK
https://lesson.edu.ru/04/11

bu6mmoreka [IOK
https://lesson.edu.ru/04/11

42

Bomnopon: nomyuenue, pusndeckue u
XUMUYECKHE CBOWCTBA. [ MIipu b1

43

44

45

46

["anoreHbl: HaXOXKIEHUE B IPUPOJIE,
CHOCOOBI OTyUYeHUs], PU3NYECKUE U
XMMHYECKHUE CBOMCTBA

I'anorenoBoxopoasl. Baxkueiimume
KHCIIOPOJICOAEPIKALIUE COEUHEHHS
raJIOTeHOB

JlabopaTopHble 1 IPOMBIIIIIICHHBIS
CHIOCOOBI TOTYYEHHS TATIOTCHOB.
[IpumeHeHne rajJoreHoB U ux
COCIMHEHU

ITpakTuyeckas pabora Ne 4. Pemenue
9KCIIEPUMEHTAJIBHBIX 33134 110 TEME
"T"amorensr"

bu6mmorexa [IOK
https://lesson.edu.ru/04/11

bubmuorexa [JOK
https://lesson.edu.ru/04/11

47

Kucnopon: nabopatopHsie u
MIPOMBIIIICHHBIE CITOCOOBI MOTyYCHHS,



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

(du3nUecCKre U XUMHUYIECKIE CBONCTBRA.
O3oH. [IpuMeHeHue KucIopoaa U 030Ha

48

Oxkcubl ¥ IEPOKCHUIBI

bubmuoreka [JOK
https://lesson.edu.ru/04/11

49

50

51

Pemenue 3aaa4 pas3jInuYHbIX TUIIOB

Cepa: HaxO0XJICHHE B MPUPOJIC, CITOCOOBI
noJiydeHusi, GU3NYECKUEe U XUMUYECKHE
CBOICTBa

CepoBonopon, cyabhuabl

52

53

54

Kucnopoaconep:xamme coeiuHeHUS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTBI

IIpakTryeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"Cepa u e€ coenuaeHus"

A30T: HaXx0XK/JIEHHE B IPUPOJIE, CIIOCOOBI
NOJTy4eHUs, GU3NUYECKUE U XUMUUYECKHUE
CBOHCTBA. AMMHAK, HUTPUIbI

bu6mmoreka [IOK
https://lesson.edu.ru/04/11

55

Kucnopoaconepxamme coefuHeHHS
azora. OcoOOEHHOCTH CBOIMCTB a30THOU
KHUCJIOTHI

bu6mmorexa [IOK
https://lesson.edu.ru/04/11

56

57

[IpumeneHue a30Ta U €ro COCIMHEHUM.
A30THBIE y10OpEeHUS

dochop: HaXOKICHHUE B IPUPOJIE,
CHocoObI MOMy4YeHUs, PU3NIECKUE U
XuMHU4ecKkue cBorcTBa. Dochus u

dhochun

58

Oxcunst hocdopa, pochopconepxarire



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

kucaoThl. Comut pochopHOit KUCTOTHI

59

60

[Ipumenenue dochopa u ero
coenuneHuil. @ochopHbie yanoOpeHus
[IpakTrueckas padota Ne 6. Permenue

IKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"A3zot u pochop u ux coenuHeHU"

bu6mmoreka [IOK
https://lesson.edu.ru/04/11

61

VYrinepos: Hax0XJIeHUE B IPUPOJIE,
QIJIOTPOIIHBIE MOAU(UKAIINY;
¢bu3nuecKkre 1 XUMHUYECKHE CBONCTBA,
MIPUMEHEHNE

62

Oxcup yrinepona(ll), oxcun
yraepoaa(lV), yronbHast kuciora u eé
conu

bu6mmoreka [IOK
https://lesson.edu.ru/04/11

63

64

Pemenue 3a1a4 pa3nuyHbIX TUIIOB
KpeMmuuii: Haxox1eHue B IPUPOJE,
CocoObI NOTY4YeHHUs, PU3NIECKUE U
XUMHUYECKHE CBOICTBA

65

Oxcup kpemuus (1V), kpemHneBast
KHCIIOTa, CUJIMKAThI

66

67

[IpuMeHeHne KpeMHUS U €T0
coeauHeHuil. CTekso, ero noiay4eHue,
BH/JIBI CTEKJIA

Pemenue 3amaq Pa3JINIHbIX TUIIOB

bu6mmorexa [IOK
https://lesson.edu.ru/04/11

68

CucreMatusanus 1 0000IIEeHNE 3HAHW
no teMme "Hemeramisr"

69

KonrponsHas pabora o Teme
"Hemerasr"

70

AHanu3 pe3yabTaToB KOHTPOJIbHON



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

paboThI, KOPPEKIIUS OMHNOOK

71

72

73

[Tonoxenue metaiuioB B [lepuoanyeckoii
CHUCTEME XMMUYECKHUX DIIEMCHTOB.
OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX
000J104eK aTOMOB METAJIIOB

OO6mue GpuznuecKkre CBOMCTBA METAIIOB.
[TpuMeHeHHe METaIIOB B OBITY U
TEXHUKE

CIu1aBel METANIOB. KOppOSI/IH MCTAl1JI0B

bu6mmoreka [IOK
https://lesson.edu.ru/04/11

bu6mmoreka [IOK
https://lesson.edu.ru/04/11

74

75

76

77

78

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

DNEeKTPOXUMHUYECKUI Psi/l HAPSIKEHUI
MeTaisioB. O61IMe crocoObl MOMyUeHUs
METaJJIOB

O6mras xapakrepructuka MetayuioB |A-
rpynisl [leppoaudeckoi cucTeMsl
XUMHUUYECKHUX d1eMeHTOB. Hatpuit u
Kanuii: mony4deHue, pusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEUIECTB U UX COCTMHEHUN

Oom1as xapakrepucTtrka MetayuioB |A-
rpynisl [lepronndeckoit cuctemMbl
XUMUYECKUX JJIEMEHTOB. Marnui u
KaJIbIMIA: IOJy4YeHue, pusnueckue u
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB M UX COCTMHEHHUI

JKEcTKOCTh BOABI U CIIOCOOEI €8
yCTpaHCHUS

bubmuorexa [JOK
https://lesson.edu.ru/04/11

bubmuorexa [JOK
https://lesson.edu.ru/04/11

79

AOMUHUI: TIONTydYeHne, PU3nyecKue u



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

XUMHNYCCKHUEC CBOﬁCTBa, IPUMCHCHUC

80

81

AMdoTepHbIE CBOWCTBA OKCHIA U
TUAPOKCH/IA ATIOMHUHUS,
TUAPOKCOKOMILUIEKCHI aTFOMUHMS, UX
MIPUMEHEHHE

Pemenne 3aJla4 pa3JIMYHbIX TUIIOB

82

[IpaxTnueckas padora Ne 7. Pemenue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME
"Mertasuibl IJIaBHBIX OArpymn"

83

OOmas xapakTepruCTHKa METAJIOB
no6ouHbIX oarpymm (b-rpyrmm)
[leproanueckoit CUCTEMbI XUMUYECKUX
3JIEMEHTOB

84

85

86

duznueckre 1 XUMUYECKHE CBOMCTBA
XpOoMa M €ro COeIMHEHUH, UX
MIPUMEHEHUE

Baxwnerime coeMHEHUs Maprasia.
[Iepmanranar xanus, ero
OKHCJIMTENbHBIE CBOMCTBA

du3znuecknue U XUMHUUECKHE CBOMCTBA

xKenesa u ero coennHenuil. [lonyuenue u
IIPUMEHEHHUE CILJIaBOB XKEJe3a

bu6mmorexa [IOK
https://lesson.edu.ru/04/11

bu6mmoreka [JOK
https://lesson.edu.ru/04/11

87

duznueckue 1 XUMUYECKHE CBOMCTBA
MEJIM U €€ COEeIMHEHUI, UX IPUMEHEHUE

88

du3nyeckre 1 XUMHUUECKHE CBOIICTBA
IIMHKA ¥ €T0 COCAUHEHHUN, NX
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI
IIMHKA



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

89

[Tpaktuyeckas pabora Ne 8. Pemenue
AKCIIEPUMEHTAJBLHBIX 3a7a4 110 TeMe
"Mertasipl TOOOYHBIX TTOATPYIIT"

bubmuorexa [JOK
https://lesson.edu.ru/04/11

90

91

92

Pemenue 3aa4 pa3jInuYHbIX TUIIOB

O0001IeHre U cUCTEMaTU3 AU
M3y4EeHHOTO MaTepHaiia 1o TeMe
"Mertayuipr"

KontponbHas paboTa o teme
"Mertauipr"

93

94

95

96

AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHS OMINOOK

Pone xumuu B o0ecrieueHun
YCTOP'I‘IHBOFO Pa3BUTHA YCIIOBCUYCCTBA.
Ilonstue o HAayYYHBIX MCTOOdax
HUCCICa0BaHUs BEIICCTB

HayuHble npuHIMIIBI Oprasu3anuu
XUMHYECKOTO IPOU3BOICTBA.
[TpoMmbleHHbIE CTIOCOOBI TOTYYESHHUS
Ba)KHEHUIIINX BEIIECTB

XHUMHUYECKOE 3arpsA3HCHUC OKPY)KaIOU.ICﬁ
CpCALI U €TO MOCICACTBUA

bubmunorexa [JOK
https://lesson.edu.ru/04/11

bubmuorexa [JOK
https://lesson.edu.ru/04/11

97

XHMHS U 310pOBbE YEIIOBEKA.
JlexapcTBEHHBIE CpEICTBA

bu6mmorexa [IOK
https://lesson.edu.ru/04/11

98

99

Xumus numu. Poiabs XuMuu B
oOecIieueHny MUIIEBO 0€30I1aCHOCTH

KocMmernueckue u napdroMepHbie
cpeacTta. beiToBas xumMus

bubmuorexa [JOK
https://lesson.edu.ru/04/11

100

XuMus B CTPOUTENILCTBE. BaxkHelue

bu6mmoreka [IOK



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

CTPOUTCIIbHBIC U KOHCTPYKIIMOHHBIC
Marepuralbl

https://lesson.edu.ru/04/11

XHUMHS B CEILCKOM XO35MCTBE.

101 Opranuueckre 1 MUHEPAIIbHBIE
ynoOpeHus
CucreMaruzanys 1 0000IIeHE 3HAHUI
10 TEME

102

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102



https://lesson.edu.ru/04/11

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumus, 11 xmacce/ Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., Jlyaun
B.B.; nox penakuueit Jlynuna B.B., OO1iecTtBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Akninoneproe ob6mecTBo «M31aTenbcTBO
«IIpocBenienue»

» Xumusi, 10 xnacc/ Epemun B.B., Ky3smenko H.E., Jlpo3nos A.A., Jlynun
B.B.; nox penakiueit Jlynuna B.B., O01iecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «[PODAY»; AknnonepHoe odiectBo «M3aaTenbcTBO

«IIpocBenieHue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
Epemun, B. B.

Metoauueckoe nocooue k yueonuky B. B. Epemuna,

H. E. Ky3pMmenko, B. U. Tepenuna u nip. «Xumusi. Y riryOneHHbIN

ypoBeHb». 10-11 kiacc

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
MHTEPHET
https://fipi.ru

https://stepenin.ru



