HOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma mo XMMUHU Ha YpPOBHE CpeHEro oOmiero oOpazoBaHMs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
benepanbHOI oOpa3zoBaTeIbHON IIPOrpaMMBbI CPEIHETO o0rmero
obpazopanusa(POIl COO), npencraBiaeHHbIX B DeaepaibHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konmenmuu mnpenoiaBanus
y4eOHOro mpeaMmeTra «XUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii
deneparuy, peaNu3yOMMUX OCHOBHBIE 00pa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TnONIOKeHMM «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
®epnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YTIYyOJEHHOTO HW3Y4YEHUs] 3aHMMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBaHust ywamuxcs 10-11  kmaccos.
W3yuenue mipeamera, peammzyeMoe B yCIOBUAX aud(epeHImnpoBaHHOTO,
npoduibHOrO 00yYeHHs, MPU3BAHO OOecHeunuTh 00I1e00pa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOJUMYIO ISt
aJanTalyyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSIM KU3HU B COLIUYME, a TaKxKe st
MPOJOKEHUS OOyYeHHS B OpraHu3alusx MpodecCHOHAIBHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJSICTCS] OJTHON U3 NPUOPUTETHBIX AUCIUTLIUH.

B nporpaMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XHUMHS» MOJTydaeT
NOAPOOHYI0O  WHTEPHIPETALMI0 B  COOTBETCTBHM C  OCHOBOMOJArarol[UMHU
nonoxkernusimu ®I'OC COO o B3aUMOOOYCIIOBICHHOCTH IIeJied, coaepKaHus,
pe3yabTaToB OOyYEeHUsS M TPeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJISIFOTCSI CIIEIYIOIIME BBIMOJIHAEMbIE MPOTPAMMON IO
XUMUU PYHKIIUH:

e HMHQOPMALIMOHHO-METOJUYECKAsl, peaju3alus KOTOpoh obecreynBaer
MOJIy4YeHHE TPEACTaBICHUSI O UENsAX, COACpKaHUHU, OOIIeH cTpaTeruu
oOy4eHwsI, BOCIUTAHUS U PA3BUTHUS 00YUAIOMIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MpOodUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
ONpENENICHHE: TPUHLHUIIOB CTPYKTYPUPOBAHUS W IMOCIEAOBATEIbHOCTU
M3yUYeHHs] y4eOHOTO maTepuasna, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTepUCTUK; TMOAXOJ0B K (DOPMHUPOBAHUIO COAECPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0Opa3oBaTeNbHBIX JOCTHKCHHUN OOyYaronmxcsi B
paMKax HWTOTOBOM arrectanud B (OpME €IUHOTO TOCYJIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriyOJ€HHOTO U3YUYEHUS! XUMUU:



e YCTAHABJIMBAECT MHBAPHAHTHOE MPEAMETHOE COJEpkKaHue, 00s3aTeIbHOE
JUIsET W3Y4YeHUsl B paMKax OTACNbHBIX MpoQuiei, mnpeaycMaTpuBacT
pacnpeneieHue W CTPYKTYpPHUpPOBAaHHUE €ro 1Mo KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JTMHUSIM/paziesam Kypca;

e 1aéT MPHUMEpPHOE pacHpelesieHne y4eOHOro BPEMEHH, PEKOMEHIyeMOro
JUTSl U3YYEHUS OTIAEIbHBIX TEM;

e TMpejuiaraeT TMPUMEPHYIO TMOCIEIOBATEIBbHOCTh H3YyYEHUS Yy4eOHOTO
MaTepualia ¢ y4€ToM JIOTUKH TOCTPOCHUSI Kypca, BHYTPHUIPEIMETHBIX U
MEXIPEAMETHBIX CBSA3EH;

e JTa€T METOJMYECKYIO MHTEPIPETALMIO LENeH U 3a/1ay U3y4YeHHsl MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COACPKATEIHHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX ~ PE3YJIbTaTOB OCBOEHUSI OCHOBHOW 00pa3oBaTenbHON
MPOrpaMMBbl CpeaHero o011ero oOpa3zoBaHus (JIMUHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TaKKe€ C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENIbHBIX  JEHCTBUNM  0O0ydYaromerocs 10 OCBOCHHIO
coJiep KaHus IpeIMETA.

[Io BceM Ha3BaHHBIM MO3UIUSIM B IpOrpaMMe MO XUMHUHU MPEAyCMOTpPEeHA
MPEEeMCTBEHHOCTh € OOy4YE€HHEM XUMHUUM Ha YPOBHE OCHOBHOIO OOUIETO
oOpazoBaHusa. 3a TpefeiaMd YCTAaHOBJICHHOM MpOrpaMMoil MO XUMHUU
00s13aTeNIbHON (MHBApPUAHTHOW) COCTABIISIIONICH COJEpKaHMs y4eOHOTO MpeaMeTa
«Xumus» OcTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHAaTHBHOM COCTaBIISIOLIEH,
KOTOpas JOJDKHA OMPENENsThCS B COOTBETCTBUHU C HANpPAaBICHUEM KOHKPETHOTO
npoduisg 00yyeHusl.

B cootBercTtBUM ¢ KoHuentyalnbHbIMH ToJoxkeHUusMu DPI'OC COO o
HAa3HAUYEHUU TIPEIMETOB 0a30BOTO0 M YIUIYOJEHHOTO YpOBHEW B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHUSI HAa YPOBHE CpeAHEro ooOiiero oOpa3oBaHUS
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO W3Y4YEHHUs HaIlpaBiIeH Ha pealn3alulio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYCHUS CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIHIUIMH B By3aX U OPTaHHU3AIUAX CPEIHEro MPoQeCcCHOHAITIBHOTO
oOpa3zoBanusa. B 9Toll cBs3M M3yueHUE MpeaMeTa «XHUMHUSD OPUECHTUPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHue W  yriayOJeHue TeOopeTUYECKOM |
MPAKTUYECKON MOJATOTOBKU OOYYArOIIUXCs, BRIOPABIINX ONpEAeAEHHbIN NMPoduilb
o0yueHusi, B TOM YHCJIE C IEPCIIEKTUBON MOCIEAYIOLIETO MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHus B Opranuzaiusx npodeccuonanbHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpedoBanuii PI'OC COO Kk mMmiuaHUpPyEeMbIM pe3yJbTaTaM OCBOEHUS
dbenepanbHOll 00pa3oBaTeNbHON MPOrpaMMbl CpeaHEro oOIero oOpa3oBaHUs
U3y4YeHUE IMpeameTa «XUMHUS» OPUEHTUPOBAHO TAaKKE HA pelIeHue 3aaad



BOCIIUTAHUS W COIMAIILHOTO Pa3BHUTHs O0ydaromuxcs, Ha GOpPMHUPOBAHUE y HHUX
OOIIEUHTEIUIEKTYaJIbHBIX YMEHHUM, YMEHHIN pallMoHaNU3alNi y4eOHOTO Tpynaa |
000OIIEHHBIX CIOCOOOB  JICATEIBHOCTH, HWMEIIINX  MEKIUCIUIIIIMHAPHBIH,
HAANPEIMETHBIN XapakTep.

CocraBisiioluMHU TIpeAMeTa «XUMHUS» Ha YpOBHE YIIyOJEHHOrO M3y4YEHUS
ABIIAIOTCS  yIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranudeckas Xxumusi». [Ipu onpeneneHun noaxoaoB K 0TOOPY U CTPYKTYpHOU
OpraHu3allid COJACp>KaHUA STUX KYypCOB B MpPOrpaMMe MO XUMHUU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusx 0a30BOro0 M yrryOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IIPEIMETA.

OcHoBY copepxkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABJISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yYEHMs IpeaMeTa. JTa cUcTeMa
3HAHMM MOJy4YaeT ONpeNeIEHHOE TEOPETUUYECKOE JIONOJIHEHHE, MO3BOJISIOIIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONbIIUN 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOXXHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COECIMHEHUN HA OCHOBE PACIIMpPEHUs U yriayOneHus
MPEACTABICHU O CTPOCHUM BEIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEaKIii, pacCMaTPUBAEMBIX C TOUYKU 3PEHUS XUMUUYECKON KUHETUKU
U TepMOJWHAMUKHU. M3ydeHue mnepuoandeckoro 3akoHa u llepuonnueckou
CUCTEMBI XUMHUYECKUX  DJIIEMEHTOB O0azupyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMUYECKUX MPEJCTABICHUSAX O CTPOCHUU aToMa. XHMMHYECKas CBSI3b
OOBSCHSAETCA C TOYKH 3PEHUS IHEPTreTUUECKUX U3MEHEHUN NpH €€ 00pa3oBaHUU U
pa3pylIeHUHU, a TaKKe C TOYKU 3PEHUS] MEXaHU3MOB €€ oOpa3oBanus. M3yueHue
TUTIOB ~ pEakuuid  JomojHseTcs  (GOpPMUPOBAHHEM  TMpEJACTaBIeHUH 00
AIEKTPOXUMHUYECKUX IMpoIleccax M AJEKTPOJIU3€e PACIIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckodl XMMHUU NPHU PACCMOTPEHUHM PEAKIIMOHHOW CIOCOOHOCTU
COEMHEHHI ynemnseTcsi oco00e BHUMaHHUE BOMpocaM 00 ANEeKTPOHHBIX 3 dekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIH.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COJACpXKaHHE KypcOB XHUMHUU
yIIyOJIEHHOTO YPOBHS U3YUYECHHS JJIsSI KJIACCOB ONpeeEHHOro npodus (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [ONOJHEHUHW K o0OImel cucreme
MpPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIUSHUE CMEXKHbIE TIpeaMeThl. Tak, Hanpumep,
B COJIEpKaHUM TMpEeaMeETa ISl KIACCOB XUMUKO-(pu3udeckoro npodusis 60bI10e
3HaueHue OyIyT UMETh BJIEMEHTHl y4eOHOTO maTepuana nmo oomei xumuu. [lpu
U3YYEHUHU TMpeJMeTa B JAHHOM CJydyae akleHT Oyler chenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHUHU U B (PU3HUKE: aTOMHO-
MOJICKYJIIpHAasi Teopusi (MOJEKyJsIpHas Teopusi B (U3HMKE), 3aKOHBI COXpPAHEHUS



MacCbl M JHEPIUM, 3aKOHBl TEPMOAMHAMUKH, 3JIEKTPOJIN3d, MNPEACTABICHUSA O
CTPOECHHH BELIECTB U IPYTOE.

B TO Xe BpeMs B COIEpXKaHUM IIpeAMETa JJId KIAcCOB XUMHUKO-
Oounonornyeckoro npoduist OONbIIMKA yAENbHBIA BeCc OyJeT UMETh OpraHHYecKas
xumus. B »3TOM ciyyae mpenocTaBisieTCss  BO3MOXKHOCTb  Aiisi  Oosee
OOCTOATEIBHOIO  PACCMOTPEHUsT XUMHUYECKOM  OpraHu3aluu  KIETKH  Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOPOWM BXOJAT, K IPUMEPY, TaAKUE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JUNUABI, OCNKH, YTIEBOAbl, HYKIECHHOBBIC
KUCJIOTBl U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX MpPEACTABUTEIECH
OCHOBHBIX KJIACCOB OPTraHWYECKUX BEHIECTB CIIY)KAaT OCHOBOM I H3yYECHMS
CYLIHOCTH HPOIECCOB (DOTOCHHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B muane ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYYHBIX METOJIOB NTO3HAHHUS U OIbITa MPAKTUYECKOTO TPUMEHEHHUS HAYUHBIX
3HAHMM HM3y4eHHE MpeaMera «XUMHUS» Ha yIriyOJEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3SIX C Y4YE€OHBIMM MpEeIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHble TpenMeTv», «MaTtemaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U UTEpaTypay.

[Ipn u3ydyenuun yuyeOHOro mnpeamera «XuUMUs» Ha YIIyOJIEHHOM YpOBHE
TaKke, Kak Ha YpOBHE OCHOBHOTO U CpeJHero oo0Iiero oopaszoBanus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHON 3HAYMMOCTH SIBISETCS (POPMHUPOBAHUE OCHOB
HayKM XHMHU Kak oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHUSA, MPaKTUUECKOU
JIEATEIIbHOCTH Y€JIOBEKA U OJIHOIO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenue
TOM 3a7aud Ha YIIyOJNEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mperoiaraet
peann3annio TAKUX LEJIEeH, KaK:

e (opMmupoBaHHE TpEACTABICHUI: O MaTepHAIbHOM €JMHCTBE MHpAa,
3aKOHOMEPHOCTSIX U NTO3HABAEMOCTH SIBIEHUM MIPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK W €€ BeAylled pojidi B OOECIeUeHHUH
YCTOMYMBOIO  pa3BUTHA  YENOBEYECTBA: B  PEHICHUH  MpoOJemM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHUU
MEJULIMHBI, CO3JaHUNA HOBBIX MaTEPUaIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
00eCreuYeHnn PalMOHAIBLHOTO MPHUPOIONOIb30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJbTypbl UYE€IOBEKa, a TAKXKE SKOJIOIMUECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U PUPOJIHOM CPEJIE;

e OCBOCHME CHCTEMBI 3HAHHM, JIEKAIIMX B OCHOBE XHUMHYECKOHN
COCTaBJISIOLICH €CTeCTBEHHO-HAyYHON KapTHHBI MUpPA: (PyHIaMEHTATbHBIX
IIOHATUM, 3aKOHOB U TEOPUUM XMMHHU, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHIX — AaTOMHOM, HWOHHO-
MOJIEKYJIIPDHOM,  HAJMOJIEKYJISIDHOM, O  TEPMOJAMHAMHUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKLHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
HaYYHBIX MPUHIUTNIAX XUMHYECKOTO TIPOU3BOICTBA,

dhopmupoBaHue y oOyyJarommxcst OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYCCKUX 3HAHUN IS OOBSICHEHHS
KIFOUEBBIX HAEH U MPOOJIEM COBPEMEHHOM XWUMUHU, JJII OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPHUPOIY;
IPaMOTHOTO PENICHHS MPOOJIeM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHHS,
aHaJlM3a U OIICHKH C TIO3UIIMIA YKOJIOTHIECKON OE30IMacCHOCTH MOCIIEICTBUI
OBITOBOM U TMPOU3BOJACTBEHHOW [EATECIIBHOCTH YEJIOBEKAa, CBSI3aHHOU C
XUMUYECKAM  TPOU3BOACTBOM, HCIIOJIB30BAaHHEM H  TepepaboTKOMN
BEIIECTB;

yrayOJieHne  TPeACTaBJICHWH O  HAYYHBIX  METOAaxX  IO3HAHMS,
HEOOXOJMMBIX JUISi TPUOOPETEHUS YMEHHA OpPHUEHTHPOBATHCS B MHPE
BCIIECTB M OOBSICHCHHUS XUMUYCCKHUX SIBICHHM, WMEIOIUX MECTO B
MPUPOJIE, B MPAKTUIECKON NEATETLHOCTH M TIOBCETHEBHOM KU3HM.

B mnnaHe peasmsanuy IIEpBOOYEPENHBIX BOCIUTATEIBHBIX W PAa3BUBAIOIIUX
(GYHKIUI LETOCTHOW CHCTEMBI CpPEeIHEro o0mero oOpa3oBaHMsl IPU U3yYEHUU
npeaMera «XuUMHsD» Ha  yriayOJEéHHOM  YpPOBHE OCOOYH0  aKTyallbHOCTb
IPUOOPETAIOT TAKUE LIEJU U 3a/1a4H, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B ITIO3HABACMOCTH SIBJICHHH TIPUPOJIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0OJACTH TEOPETHUECKUX U
NPUKJIAJHBIX HMCCIEIOBAHUNA B XWMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO W TO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTAaHWUIO  HAa  OCHOBE  YCBOCHHUS
00IIe4YeI0BEYECKHX [IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKHUX
crocoOHOoCcTeM oOyuarommxcs, (GpopMHpOBaHUE Yy HHUX CO3HATEIHHOTO
OTHOILIEHUSI K CaMOOOpPa30BaHUIO M HEMPEPHIBHOMY OOpPA30BaHMUIO KaK
YCJIOBHIO YCHENTHOMN Mpo(dheCCHOHAIBHON 1 OOIIECTBEHHOM JIeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

dbopMHpOBaHHE yYMEHUH M HABBIKOB Pa3yMHOI'O IPHUPOOTOIL30BAHMS,
Pa3BUTHE IKOJIOTUYECKOU KYJIbTYPhI, TPUOOPETEHHE OMbITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOM AEATEIHbHOCTH.

OO611ee 9nciIo 4acoB, MPEAYCMOTPEHHBIX JIJIsi U3YYCHUS! XUMHUH Ha yTITyOJIEHHOM
YpPOBHE CpeaHero obdiiero oOpazoBaHus, coctaBiser 204 yacos: B 10 kiacce —
102 gaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 gaca B HEJIETIO).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernvyeckre OCHOBbI OPraHUYECKON XMMHUH.

[Ipeamer W  3HaUYeHHE OpPraHUYECKOM  XUMUHM, MPEACTABICHHE O
MHOT000pa3HH OPraHUYECKUX COCTUHEHHI.

OJEeKTPOHHOE CTPOEHHE aToMa Yriepojaa: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma Yrjiepoja. XHMHYECKas CBSI3b B
OpraHMYECKUX COEIUHEHMSIX. Tumbl TruOpUaM3alMM  aTOMHBIX oOpOuTaneit
yraepoaa. MexanuzMbl 00pa30BaHUsI KOBAJIGHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIENTOPHBIN). TUNbl TEPEeKphIBaHWS AaTOMHBIX OpOUTANe, G- W T-CBS3W.
OpunapHasi, ABOHAas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTe o0 CcBOOOAHOM paaukane, Hykjaeopuiae u
anekTpodue.

Teopuss crpoeHns opraHuueckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE NIPE/ICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OPraHMYECKUX COequHEHUN. MoNeKyaspHble W  CTPYKTYpPHBIE  (POpPMYIIBL.
CrpyktypHble GOpMYJbl  pa3IUYHBIX BUIOB: PpPa3BEPHYTas, COKpalIEHHAS,
ckenetHas. M3omepus. Bunel u3zomepuu: CTpyKTypHasi, NPOCTPAHCTBEHHAS.
OnexTpoHHbIE YP(PEKTH B MOJEKYJaX OPraHMYEeCKUX COCTUHEHHHN (MHIYKTUBHBIN
¥ ME30MEPHBIN PPEKThI).

[IpencraBienne o kKiaccUpUKALMK OpraHuyeckux BemlecTB. [loHaTne o
bynkunoHanbHoM rpynmne. ['omonorus. 'omonoruueckue psansl. CucreMaruyeckast
HOMeHKkIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTZIEJIbHBIX MIPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKalMs OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEIbHBIE PEAKIIMN B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHs BEIIECTB M HX MpPEBPaIlCHUN:
O3HAaKOMJIEHHME C 00pas3llaMu OpraHWYeCKHX BEIIEeCTB M MaTepHallaMM Ha HUX
OCHOBE, OMNbBITHl 10 MPEBPALIECHUIO OPraHWYECKUX BEUIECTB MPHU HarpeBaHUU
(mnaBieHue, OOyriIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OpraHWYECKUX BELIECTB.

YraeBoaopoasl.

Aunkanbl. ["'omosiorudyeckuil psii ankaHoB, oOmas GopMysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AKAHOB, Sp°-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoja, o-cBsizb. DU3MUECKUE CBOMCTBA
AJIKAHOB.



XWMUYECKHE CBOWCTBA aJKaHOB: PEAKIUU 3aMEUICHUs, H30MEpU3alluH,
JETUAPUPOBAHUS, IUKIN3ALNHN, TUPOJIN3a, KPEKUHra, ropenus. IIpeacraBnenue o
MEXaHU3Me PeaKIMi paJuKaTIbHOTIO 3aMEICHHUS.

Haxoxnenue B mpupoze. CriocoObl MoayYeHus: U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O0mmas ¢popmyia, HOMEHKIAaTypa U uzoMepus. OcoOeHHOCTH
CTPOEHUSI M XHUMHUYECKUX CBOWCTB MaiblX (IUKIOMNPONAH, LIHUKJIOOyTaH) W
OOBIYHBIX (IMKJIOTICHTAH, IUKJIOTEKCAaH) IMUKI0aTKaHOB. CrocoObl MOMy4YeHHS U
MIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMonornueckuii psij ajqkeHoB, oOmias GopMyra, HOMEHKIIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJKEHOB, Sp*-
ruOpuan3anus aTOMHBIX opOuTaned yriepona, o- U m-CBs3u. CTpyKTypHas u
reoMeTpudeckas (LUC-TpaHC-) wu3oMepuss. DPU3NYECKHE CBOMCTBA AJKEHOB.
XHUMHUYECKHE CBOMICTBA: pEaKUUU MPUCOEAUHEHHS, 3aMEIEHUs B (-TOJO0KEHUE
IIpU JBOMHOM CBSI3M, MOJMMeEpH3aunu U okucieHusd. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiuy Ha JBOHHYIO CBsi3b. CrIOCOOBI MOTYUYEHUS U MIPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (CONpsHKEHHbIE, 30JIMPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoegunenue. Ilomumepusamus
CONPSKEHHBIX TUeHOB. CriocoObI MOMyYEeHHs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['oMonoruueckuii psii aIKWHOB, 001Ias Gpopmyiia, HOMEHKIATypa 1
M30MeEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKHWHOB, Sp-
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoga. dusnyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  peaklMU  MPUCOCAUHEHUS,  JTUMEpHU3aLUU U
TpUMepHU3aluu, okuciaeHus. KucinoTHble CBOMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOIiHYI0 CBs3b. KauecTBEeHHBIE peakIuu Ha TPOHHYIO CBs3b. CIIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE aJKUHOB.

ApomaTtnueckue yrieBoJopoasl (apeHsl). ['omonoruyeckuili psifi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYyJIbl OeH30ma. DU3WYECKUE CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMEeIIeHHs B OCH30JIbHOM KOJIbIIE
YIJIEBOJOPOJHOM paAuKalie, PEAKUUH TPUCOEAUHEHHUS, OKUCIEHHE TOMOJIOTOB
oenzona. IlpeacraBmeHne 00 OPUEHTUPYIOLIEM JIEUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKWIbHBIX PpPAJUKAIOB, KapOOKCHIIbHOM,
THAPOKCUIILHOM, aMHUHO- W HUTPOTPYMIBI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepusanus ctupona. CriocoObl MogydeHUus u
MPUMEHEHUE apOMATUUYECKHUX YTIIEBOAOPOIOB.

[Tpuponnsiii ra3. [lonytHele HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxaeHue.
KaMeHnHbIi1 yroias U npoAyKThl ero nepepadbotku. CrocoObl nepepaboTku HEDTH:



NEPEeroHKa, KPEKUHI (TePMHUYECKHM, KaTaTUTUYECKHil), PUGOPMUHT, MHUPOIIU3.
[TponykTsl nepepabOTKU HEPTH, UX IPUMEHEHUE B IPOMBIIINIEHHOCTH U B OBITY.

['eneTrueckas CBs3b MEXY PA3IMUHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHHE TaIOT€HIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIEHHs TaJloTeHa Ha THAPOKCOIPyNIy, HUTPOrpynly, IUaHOTPYIIILY,
amuHOrpynmy. /JlelicTBHe Ha TaJIOT€HIPOM3BOJHBIE BOAHOTO M CIHUPTOBOIO
pacTBopa IIENo4H. B3auMonelcTBUE OUTaION€HAIIKAHOB C MarHUEM M IUHKOM.
[Tonsitue 0 METAJIJIOOPraHUYECKUX COEIMHEHUSIX. Hcnonp3oBanue
raJIOTEHNPOU3BOJHBIX YTIEBOAOPOJOB B OBITY, TEXHUKE M TpPU CHUHTE3E
OpPraHUYECKUX BEIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsS] BEIIECTB M HUX IPEBPALLECHHIA:
u3ydeHue (PU3MUECKUX CBOMCTB yIJIEBOAOPOOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoJOpPOJOB pPa3IuYHbIX KJIacCOB (0oOeciBeUMBaHME OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IEepMaHraHaTa Kajus, B3aUMOJCICTBUE alleTHIIEHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHaApy)eHUE
yriepoja M BOJOPOJAa B OPraHMYECKUX BELIECTBAX, IMOJYyYEHHE JSTUIECHA U
U3y4YEHUE €ro CBOMCTB, O3HaKomiieHue ¢ Kosuiekuusamu «Hedpte» u «Yroms», ¢
oOpa3llaMM IUIACTMAcC, KayuyyKOB M PE3UHBI, MOJIEIUPOBAHUE MOJIEKYJ
YTJIEBOJOPO/IOB U TAJIOT€HIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucnopoaconepxamme opranudyeckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHue MoJeKkya (Ha Ipumepe
MeTaHoJa W 3TaHoya). ['omonormyeckuil psa, oOmas ¢opmyna, H3oMepus,
HOMEHKJaTypa u kinaccupukauus. Dusmyeckue cBoOWCTBa  MOpelEIbHBIX
OJIHOATOMHBIX CHUPTOB. BOIopoaHBIE CBS3M MEXAY MOJEKYJIaMH CIIHPTOB.
XHWMHMUYECKHE CBOMCTBA: pEAaKIMU 3aMEIICHUs, JETUApaTaliy, OKHCICHHUS,
B3aMMOJEMCTBME C  OpPraHMYECKMMHU M  HEOPraHWYECKUMHU  KHCIOTAMH.
KauecTBeHHast peakiys Ha 0OJHOATOMHBIE CIUPTHI. JelicTBUE 3TaHOJa U METaHoJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUS U TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OcoOEHHOCTH (PUBHYECKUX H
XUMHUYECKUX CBOMCTB.

MHoroaromHubie CHUPTHI — S3TUICHIJIMKOJIb U ruuepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: PEAKIMU 3aMEIICHHs, B3aMMOJIEUCTBHE C OPraHUYeCKUMU
U HEOPraHWYeCKHMMH KHCIOTaMH, KayeCTBEHHAas pEaKUuss Ha MHOTOaTOMHBIE
cnupthl. [IpencraBienne o MexaHU3ME pPEAKIUM HYKICO(DUIBHOTO 3aMelleHUsI.
HeiictBue Ha opranu3m denoBeka. CrnocoObl MNOJIy4YEHUST U MPUMEHEHUE
MHOTO2TOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIWSHHE THAPOKCOTPYNIBI H
oenzosibHOrO sAnpa. dusnueckue cpoictBa (eHona. OCOOEHHOCTH XUMHUYECKHX



cBOMCTB (eHona. KadecTBeHHbie peaknmu Ha QeHod. ToxkcuuHOCTH (eHoma.
CrnocoObl mosrydenust v npuMenenne penona. Genondopmanbaeruanas cMona.

KapOoHunbHbIE COETMHEHUS — aJIbJICTU/IBI M KETOHBI. DJICKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynnbl. ['oMojoruueckue psjibl ajabJerU0B U KETOHOB, OO0IIas
dbopmyna, mzoMepuss U HOMEHKIaTypa. Du3nuecKwe CBONCTBA albJETHIOB H
KETOHOB. XMMHMYECKME  CBOMCTBA  aJbJETWJIOB M  KETOHOB:  PEaKUUU
npucoeguHeHus. OKUCIEHNUE albJIETUI0B, KAYECTBEHHbIE PEaKIIMU Ha albJCTHIbI.
CriocoObl OJTy4YeHHs ¥ IPUMEHEHUE aIbJETUIOB U KETOHOB.

OHOOCHOBHBIE Mpe/IebHbIE KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepust 1 HoMeHkIatypa. @u3nuecKkue CBOMCTBa
OJTHOOCHOBHBIX TMPEACIBbHBIX KapOOHOBBIX KHUCJIOT. BomOpomHbIE CBSI3U MEXIY
MOJIEKYJIaMHU KapOOHOBBIX KHCIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKalMy, PEaKIUU C Y4YaCTUEM YIJIEBOJOPOJHOrO pajuKala.
OcoOEHHOCTH CBOMCTB MYypaBbUHON KHUCJIOTHL. [loHSATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3dupax. MHorooOpasne KapOOHOBBIX KHCIOT.
Oco0OE€HHOCTH CBOWCTB HEMPENECIbHBIX W aPOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JMKApOOHOBBIX KHUCIOT, THUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BhICHIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MaJbMHUTHUHOBAs, OJICMHOBAs, JUHO/IE84s,
JIUHONEeH06as KUCI0Thl. CrIOCOOBI TOJTyYeHHUs U MPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxnble 3¢pupbl. ['oMonornueckuil psna, oOmas (Gopmysa, U30MEPHS H
HOMEHKJIarypa. Du3nyeckne M XUMHUYECKHE CBOWMCTBA: THUIPOJINA3 B KHUCIONW M
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puznueckue U XUMUYECKUE CBOMCTBA JKUPOB: TUIPOJIU3 B
KHCJION U 1esouHon cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAECPKALIUX OCTATKU
HEMpPEETbHBIX JKUPHBIX KUCIOT. JKuphl B ipupo/ie.

MpbIIa Kak COJIM BBICITUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

OO61mas xapakrepuctuka yrieBoaoB. Knaccudukanus yrieBoaoB (MOHO-, -
U monucaxapuiabl). MoHocaxapuIbl: TJIIOKO3a, (PYKTO3a, TajakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckre CBONCTBA M HaxOXkjaeHHE B npupoge. DorocuHTes.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIMU C YYaCTUEM CIUPTOBBIX U AJIbJACTUIHON
TpyNI, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHwe TIIFOKO3bI, €6
3HAUYCHUE B KUZHEAECATEIbHOCTH Opranu3ma. /ucaxapuipl: caxaposa, MaiabT03a U
nakTo3a. BoccTanaBnuBaronme 1 HEBOCCTAHABIMBAIOIIME AUCaxapuabl. [ uaponus
nucaxapuaoB. Haxoxnenune B mpupone u npumeHeHue. llonmcaxapuapl: kpaxmar,
INIMKOTeH W 1eiunono3a. CTpoeHne MaKpOMOJIEKYyJl Kpaxmana, TJIMKOTeHa |
HeJUT0JI03bl.  DU3MYECKHE CBOMCTBA KpaxMalla W UEIUIIOJI03bl. XHMHUYECKHUE
CBOMCTBAa KpaxMalia: THAPOJIN3, KAYECTBEHHAS PEaKUUs C HMOAOM. XHMHUYECKUE
CBOMCTBa WEJUTIONIO3bI: THUIPOJIU3, ModyueHre 3(GUpoB 1euntono3sl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEeBpalllCHUN:
PacTBOPUMOCTbD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJA C HATPUEM,
OKHCJIEHHE ATUJIOBOIO CIIMPTA B AJIBJIETU] HA PACKAJIIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJIEHHE ATWJIOBOIO CHHMpPTa JIUXPOMATOM Kaius (BO3MOXHO HCIOJb30BaHHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMU Ha albJAeTUlibl (C TUIPOKCHIOM
muammuncepeOpa(l) u  rumpokcuaom  menu(ll)), peakuus riaMIepuHa ¢
ruapokcugom Menu(Il), xumMuueckue CBOMCTBA pacTBOpA YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tuapokcugom meau(ll), BzaumoneicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3a7a4 1o temMaM «ChupTel u
(denounb, «KapOoHoBbIE KUCTOTBI. CI0KHBIE A3PUPBD».

A3oTcoaep:Kalye OpraHnyYecKre CoeAUHEeHUsl.

AMMHBI — OpraHMYEcKUE MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anupaTuyeckue W apoMaTHUYECKHUE; TEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIC.
Crpoenne moJekyna, oOmas (opmylia, U30MepuUsi, HOMEHKIATypa U (PU3HUYECKHUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA amnu(aTHUECKHNX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJTKWIMPOBAHKUE, B3aUMOJCHUCTBUE NEPBUYHBIX AMHUHOB C A30TUCTOM KHUCIIOTOW.
Conu anKuiIaMMOHHS.

AHUIMH — TMPEACTaBUTENb AMHHOB apoMaTuyeckoro psana. CrpoeHue
aHwinHa. B3anMHoe BiIMsiHUE TPy aTOMOB B MOJIeKyJie aHuiInHa. OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakuuu Ha aHWIMH. CrnocoObl
MOJIYYCHUS] M TpuUMeHeHHe anudarnmueckux amMuHoB. [lomyueHue aHunmHa u3
HUTPOOCH301a.

AmuHokucnotel. Homenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENN O-
AMUHOKHCJIOT: TJIMLMWH, ajnaHuH. @DU3NYecKue CBOMCTBA aAMHHOKHCIOT.
XUMHYECKHE CBOWCTBA AaMHHOKHCJIOT Kak aM(OTEpHBIX  OPTraHUYECKHX
COCIIMHEHUN, peakiys TMOJUKOHICHCAIUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U THUAPOJIN3 MIENTHIOB.

benku kak mnpupoaHble TOAUMEpbI. llepBuuHas, BTOpUYHAST M TpPETUUYHAA
CTpyKTypa OeiaKkoB. XWUMHUYECKHE CBOWCTBAa OCIIKOB: THUIAPOJU3, JCHATYpaIus,
KaueCTBEHHbBIC PEAKIIUU HA OCIJIKU.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MpPEeBpallCHUN:
pacTBOpeHHE OEIKOB B BOJIE, JIEHATypalus OENKOB MPU HArpeBaHHUH, IIBETHHIC
peakiuu Ha O€JKW, pelIeHHe OJKCIEPUMEHTAIbHBIX 33jlad 1[0 TeMaM
«A3zoTcoaepame OpraHUYECKHUe COCIUHECHUS 151 «Pacnio3naBanue
OPTaHUYECKUX COCIUHCHUI.

BricokoMoJIeKyJISIpHbIE COeIMHEHMS.

OCHOBHBIE MOHATHS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COCIMHEHU: MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPU3ALUN, CPEIHSAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUU —
MOJINMEPHU3AIIUs U TOJTUKOHIECHCAITHS.

[Tonumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
NOJIUBUHWIXJIOPU, TMOJUCTHPOJ, MMOJMMETHWIMETAKPUIAT, MOJUKAPOOHATHI,
noudTUWIeHTepedTanat). Y TWiIn3anus u nepepaboTka miacTuka.

DnacToMepsl: HaTypalbHbII KayuyK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bosokna: HaTypaibHbIie (XJIOMOK, MIEPCTh, MIETK), UICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

[Tonumepsr CHEUAIBHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AJIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMplie TOJIMMEPHI).

OKCHepUMEHTAIbHBIE METOJbl HM3YYCHHsS] BEIIECTB M WX IPEBPAIlCHUIA:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, pEIIEHUE JKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3naBanue
IJIACTMACC U BOJIOKOHY.

PacuérHble 3anaumn.

Haxoxnenue MoJekyasipHOH (QOpMysibl OPraHMYECKOro COEIUHEHHS IO
MacCOBbIM  JIOJIIM ~ 3JIE€MEHTOB, BXOJSIIMX B €ro COCTaB, HaxXO0XJEHUE
MOJIEKYJISIPHON  (POPMYJIBI OpPraHUYECKOro COeAUHEHHs 1o Macce (00bEMYy)
MPOAYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOPMYIIbI
OpPraHMYecKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIYYeHHsI, ONpeeNieHuEe JOJIM BBIXOJAa MPOJAYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MeXnpeaMEeTHBIX CBSI3ed MPU U3yYSHUH OPraHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCS YEpe3 HCIOJIb30BaHUWE KaK OOIIUX €CTeCTBEHHO-
HAyYHBIX TIOHATHUH, TaK MW TIOHATHH, TPHUHATHEIX B OTACIBHBIX IPEaAMETax
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIEC MTOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CHHTE3, Kiaccuukanus, HaOIIOJACHUE, H3MEpPCHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJICTTUPOBAHHE.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEWUTPOH, MOJIEKYJa,
DHEPreTUYECKUM ypOBEHb, BEHIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3MYECKHE BEIWYUHBI, €IUHUIIBI W3MEPEHHUS, CKOPOCTh, DHEPIHs,
Macca.

buonorusi: kierka, opraHusM, JKocucTema, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAaHUSA, OpOKEHUE,



dboTocuHTE3, nbIXaHWE, OETKH, YIJIEBOJbI, >XUPBI, HYKIECHHOBBIE KHUCIOTHI,
(hepMEeHTHL.

['eorpadusi: mose3HbIe HCKOMIaeMbIE, TOTLTUBO.

TexHOoNoTHs: THINEeBbIE TMPOAYKTHI, OCHOBBI PAllMOHATHHOTO THUTAHUS,
MOIOIIUE CPEJICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX siiep. XUMHYECKU anemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XUuMUYECKUX 3JIEMEHTOB (S-, p-,
d-, f-omementsl). PacmpenenreHue dIEKTPOHOB TIO AaTOMHBIM — OpPOHUTAISM.
ONeKTpOoHHbIE KOHPUTYpallUd aTOMOB 3JIEMEHTOB [EPBOT0O—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(PUTYypaIMd HOHOB.
DIIEKTPOOTPULATEIIHHOCTb.

[lepnognueckuil 3akoH U Ileproguyeckas cucremMa XUMHYECKHUX DJIEMEHTOB
JA.N. MengaeneeBa. CBa3b NepHOIUUECKOTO 3akoHa U llepronnyueckoil cucTembl
XUMUAYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKUX PJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXHBIX BEIIECTB IO TpynnaMm ¢ IepuoiaM. 3HAyYEHUeE
nepuoauyeckoro 3akona /.M. Menneneesa.

XuUMHUYECKasi CBS3b. BUIBI XMMHYECKOM CBSI3U: KOBAJIECHTHAsl, WOHHAS,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIN. DHEPrus U IuHa cBsA3U. [1oysIpHOCTD, HANIPABIEHHOCTD U
HAChIIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHeie cBs3u. BopoponHas CBs3b.
MexMOoNeKyJIApHbIE B3AaUMOICUCTBHS.

BaneHTHOCT, M BaJIEHTHBIE BO3MOXHOCTH aroMOB. CBS3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCAMHECHHIM
AJIEMEHTOB BTOPOT'O MEPUO/IA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHNAX. COCTaB KOMIIJIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABl. 3HAYEHHE KOMIUIEKCHBIX COEAMHEHUU.
[loHATHE O KOOPAMHAIUOHHONW XUMHH.

BemectBa  MOJEKYJISIpPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUsA.  THIIbI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o nucnepcHbix cucrtemax. Mictuaubie pactBopsl. [Ipencrasienue o
KOJUTOMJIHBIX pacTtBopax. CmocoObl BBIPAXEHHS KOHIIGHTPAIlMM PACTBOPOB:
MaccoBasl J0JI BEIIECTBA B pacTBOPE, MOJISIpHAsl KOHLEHTpauus. HacellieHHbIe 1
HEHACBILLIEHHbIE PACTBOPHBI, pACTBOPUMOCTh. Kpucraminoruaparsl.



Krnaccudukarus u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBUATLHBIC
Ha3BaHUA OTJICJIbHBIX MPEACTABUTEIEH HEOPTaHUUYECKUX BEILIECTB.

Knaccudukanys XuMAYeCKUX peakiuii B HEOPraHWUYECKOW U OpraHuYeCcKoOu
XMMHUU. 3aKOH COXPAHEHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS
DHEPTUHU MPU XUMHYECKUX peaknusiX. TernoBbie 3 (HEKTH XUMUUYECKUX PEaKITUN.
TepMoXuMUUYECKHE YPABHEHHUS.

CKOpOCTh XMMHYECKOW peaKInu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (haKTOPOB.
['omoreHHbIe U reTeporeHHble peakiuu. Katanus u kaTaan3aTophl.

OO6paTtumble 1 HeOOpaTUMbIC peaKlMKi. XUMHUeCKoe paBHOBecue. KoHncraHnTta
XAMHUYECKOTO paBHOBecusA. DakTopbl, BIUSIONIME HA IOJ0KEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIEHTPALIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [puauun Jle [larense.

OnekTponuTuyeckass auccoruanus. CuwibHble U CJIa0ble AJIEKTPOIMUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAsl, HEUTpaJIbHAaf,
menovyHas. Bompopoaubiii mokazarens (pH) pactBopa. I'maponus coineit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE  peakiud.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. I[Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAaHOBUTENU. MeETOH 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEBpalllCHUN:
pa3IoKEHHUE TIePOKCHIA BOAOPOJIa B MPUCYTCTBUU KaTaJiu3aTopa, MOJECIH
KPUCTALTNYECKUX PEHIETOK, MTPOBEICHUE PEaKIIMM HOHHOTO 0OMEHa, Olpe/ielieHNe
Cpeapl PacTBOPOB C MOMOIIBIO WHIWKATOPOB, M3YUYEHHE BIHSHUS Pa3IMYHBIX
(bakTOpoB Ha CKOPOCTh XUMHUYECKOH PpEAKIMU H TMOJOKEHUE XHUMHYECKOTO
paBHOBECHSI.

Heopranuyeckasi xumusi.

[Tonoxxenne HemetaiuioB B llepuoanyeckord cUCTEME  XUMHUYECKUX
anemeHToB J[.M. MeHneneeBa 1 0COOEHHOCTH CTpOEHUs UX aToMOB. Du3nueckue
CBOICTBa HEMETAJUIOB. AIIJIOTPONHUS HEMETAJUIOB (Ha MpUMepe KHUCIOpOJa, CEPHI,
dbocdopa u yraepona).

Bonopoa. Ilonydenue, ¢usznueckre M XUMUYECKHE CBOMCTBA: PEAKIIMU C
METaJUlaMd M  HEMETAJJlaMH, BOCCTAHOBUTEIbHBIE  CBOWCTBa. ['mapuisbl.
TonnvMBHBIE 3JIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, crocoObl MoydeHus, (Gusudeckue u
XMMHUYECKHE CBOMCTBA. [ aJloreHOBOAOpOIbl. BaxkHeume KUCIOPOACOAEPKAIIUE
COCJIMHEHUs TajoreHoB. JlabopaTopHbie U MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [I[pumMeHeHune raJjoreHoB U NX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINIJIEHHBIE CIIOCOOBI TONTYYCHUS
Kkuciopoaa. @uU3NUecKne U XMMUYECKUE CBOMCTBA M NMPUMEHEHUE KUCIOpOAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. HaxoxneHue B Tmpupojie, CIOCOOBI TMOJy4YeHUs, (PU3NUECKUEe U
xumudeckue cBoiictBa. CepoBomopona, cyibumasl. Oxcun cepsi(IV), oxcua
ceprl(VI). CepHucras m cepHas KHUCIOTHI M HUX coyi. OCOOEHHOCTH CBOMCTB
cepHOU KUCTOTHIL. [IpuMeHeHue cephl U €€ COCTUHEHHUI.

A3zor. Haxoxnenue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3NUYECKUE U
XUMHYECKHE CBOMCTBA. AMMMaK, HUTPUbl. OKCHUIIBI a30Ta. A30TUCTAsl U a30THAA
KHUCJIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHenue azora
U €T0 COCTMHCHHUI. A30THBIE yI00pCHHUS.

®ochop. Haxoxnenwe B mpupojnie, CHOCOOBl MONy4YeHUs, (U3HUECKUE U
xumuueckue cBorctBa. Dochuast u ¢ochun. Oxcuasl docdopa, dochopHas
kuciora u e conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopuoie
yaoOpeHus.

VYrinepon, HaxoXIeHHWE B NOpUpoje. AJUIOTPOIHBIE  MOJIU(DUKAIUU.
duznyeckue W XHUMHUYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB, OOpPA30BAHHBIX
yriepoaoMm. Okcup yriuepona(ll), okcun yriepona(IV), yronbHas kuciotra u eé
COJIU. AKTUBUPOBAHHBIN yTOJb, anacopOuus. DynnepeHsl, rpadeH, yriepoHbie
HaHOTPYOku. [TpuMeHeHne MpOoCThIX BEHIECTB, 0OPA30BAHHBIX YTIEPOJOM, U €ro
COECIMHEHU .

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MONydeHHs, (U3HUEeCKUe U
xumudeckue cporctBa. Oxcup kpeMHusa(IV), kpeMHueBas KHUCIOTa, CHIJIUKATHI.
[IpuMeneHne KpeMHus 1 ero coeanHeHui. CTeKo, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamoB B [leproandeckoil cucTeMe XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHMsSI JIIEKTPOHHBIX 000JI0YeK aToMOB MeTamuioB. OOmume
¢dbusnueckue cBorictBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY M TEXHHKE.
CnuiaBbl METAJIOB.

DNEeKTPOXMMHUYECKUI Pl  HanpsbkeHuid MeramwioB.  OOmue  cnocoOsl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTY PIHsl, NUPOMETAILTYPIusl,
anektpometamutyprus. [loHarue o xoppo3um MeramioB. CrmocoObl 3amuThl OT
KOpPPO3UH.

OO6mas xapakrepuctuka MmeTtamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUUYECKUX DJJeMeHToB. Harpuiti u kanmil: mnonydenuwe, (QuU3MUECKUE U
XUMHUUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCTUHECHUI.

Oo6mas xapakrepuctuka metamioB IIA-rpynmer [lepuonuyeckoit cuctemsl
XUMUYECKUX OJJEMEHTOB. MarHuii W Kaiblui: TmonydeHue, ¢GU3UYECKHEe U
XUMHUUYECKHUE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HMX COEAUHEHUM.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



ATIOMUHWI: TTOTy4YeHue, GU3ndecKkue U XMMUYECKHUEe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOMCTBA OKCHUIA U
TUJPOKCHIA ATFOMUHHUS, TUAPOKCOKOMITJIEKCHI aTFOMUHUSL.

OOmass XxapakTepucThka MeTauioB noOouHblX noarpynn (b-rpymnm)
[Iepronnyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nYecKkrne U XMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHu. OKCUabl 1
ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel U auXpoMaThl, HX
OKHCIIUTENbHBIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

OU3UYECKUE U XHUMHUYECKME CBOMCTBA MAapraHlla M €ro COCAUHEHUM.
Baxneiimue coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kaiusi, €ero OKUCIUTENIbHbIE CBOMCTBA.

@u3nyecKne U XUMHUYECKHE CBOMCTBA JKelie3a U €ro coeaquHeHuil. OKCupbl,
ruapokcuanl U conu xeneza(ll) u sxeneza(lll). [Tonyuenne u npuMeHeHuUe xene3a
Y €T0 CILJIaBOB.

du3nyecKkrue 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyduenue u
IIPUMEHECHUE MEJIU U €€ COCIUHECHUN.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOIMCTBA OKCHJIA ¥ TUAPOKCHUAA IUHKA, THAPOKCOKOMIUIEKCH IIMHKA. [I[pumMenenue
IIMHKA U €r0 COeIUHEHU.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYCHHUS BEIIECTB M WX MPEBPALLCHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, ¢docdopa, xKene3a, MarHus B
KHCIIOPOJIE, M3y4YEHUE KOJUIeKUMU «MeTaiibl M CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX METAJJIOB ¢ BOJION (BO3MOKHO HCIIOJIB30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0YEH, KAYECTBEHHBIE PEAKIIUM HA HEOPraHUYECKHE aHUOHBI, KATUOH BOAOPOA
U KaTUOHBl METAJUIOB, B3aUMOJECHCTBUE TUAPOKCUIOB aTIOMUHUS M LHUHKA C
pacTBOpaMM KHUCJIOT M LIEIOYEH, PEIICHHE SKCIEPUMEHTAIbHBIX 33a4 MO0 TEMaM
«l"amorens», «Cepa U e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTasipl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYII.

XUMHUS U KU3Hb.

Ponp xumun B o0ecriedeHN yCTOWYUBOTO Pa3BUTHS yenoBeuecTBa. [lonsTre
O Hay4yHbIX MeETOoAax IIO3HAHUS M METOJOJOTUM HAy4YHOTO MCCIEI0BaHUS.
HayuHble TpUHIMIIBI OpraHrU3alui XUMUYECKOTO NPOU3BOACTBA. [IpoMBIlITIEHHBIE
CrocoObl MOTYYEHHUsI BaXKHEUIIIUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKa,
CEpHON KHUCIIOTHI, MeTaHoJa). [IpoMbITIUIeHHBIE CTTOCOOBI MTOYYEHUSI METAJIIIOB U
CIUIaBOB. XUMHUUYECKOE 3arps3HEHUE OKPYXKAIOLIEH CpEeIbl U €ro MOCJIE/ICTBUS.
Ponps xumuu B o0ecrieueHnn SHEPreTuIeckoi 6€30macHOCTH.

XuMusi ®W 300pOoBbe 4enoBeKa. JlekapcTBeHHble cpenctBa. lIpaBuna
WCIIOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Posib XumMuu B pa3BUTUHN METULIUHBI.



XUMHSI THIIKA: OCHOBHBIE KOMITIOHEHTHI, TUIIEBbIE M100aBku. Poib xumuu B
oOecreyeHnu MUIIEeBOM 0€3011acHOCTH.

Kocmernueckne u mapdromepHsie cpeactBa. beitoBas xumus. IlpaBuiia
0€30MacHOro0 MCHOJIb30BaHUSl MpenaparoB OBITOBOM XWMHHM B MOBCEIHEBHOMN
KU3HHU.

XuMUsL B CTPOUTEIBCTBE: BAKHEHIINE CTPOUTENbHBIE MaTE€pUaibl (LIEMEHT,
OeTOH).

XuUMHS B CEJIbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE y100pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIC MaTepualibl, KPacKH, CTEKJIO, KepaMmHuKa.
Marepnansl 1 23neKTpoHUKU. HaHOTEXHONOTMN.

PacuérHble 3anaumn.

Pacuéthl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIUMU, €CIH OJHO U3
BEILIECTB MMEET IpUMECH, Macchl (00BbEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €clIM OJHO M3 BEIIECTB JaHO B BHJE pacTBOpa C ONpEeIeNEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJH W MOJISPHOM
KOHIICHTpAI[MM BEIIIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIe CBS3H.

Peanuzammsi MEXNpeaMETHBIX CBA3€H mNpu  W3ydyeHUHW oOmed u
HEOpPraHM4ecKord XxuMuM B 11 Kilacce OCyIlIECTBIISIETCS YEpE3 MCIOJIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATHHN, IPUHATHIX B OTAEIBHBIX
MPEIMETaX ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SBJICHNE, HAYYHBIA (DaKT, TUTIOTE3a,
TeOpHusl, 3aKOH, aHAJIM3, CUHTE3, KJIacCu(PUKalUs, MePUOAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHE.

dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aToOM, OdJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, OOBEM, arperaTHOe COCTOSHHUE BEIIEeCTBAa, HJICAIbHBIN Ta3,
bu3nYecKue BEIMYUHBI, ¢IMHAUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, JKUPBI, YTIEBOIbI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MOTOK IHEPTUH B IKOCHUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
pecypehl.

TexHoOrus: XUMUYECKasi MPOMBIIIICHHOCTh, METAJUTYPIHsi, CTPOUTEIIbHBIC
MaTepualbl, CEIbCKOXO03IUCTBEHHOE MPOU3BOJICTBO, MUILEBAsT MPOMBIIIJIEHHOCTb,
dbapMmaiieBTHUYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



npcrmaparoB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPpHUAJIOB, JSJICKTPOHHAA
IMPOMBINIIICHHOCTh, HAHOTCXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBUM C CHCTEMHO-JEATEIBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XHUMHs» Ha yYpPOBHE CPEIHEro
o0mmiero 0o0pa3oBaHUS BBIJICJICHBI CIEAYIONIME COCTABISIONIAE: OCO3HAHHE
OOyYalOmMMUMHUCS POCCHMCKONW TPaXJAHCKOHM HMJICHTUYHOCTH,; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOIPECICHNIO; HAIMYME MOTUBAIIUHU K
OOy4eHHIO; TOTOBHOCTh U CHOCOOHOCTb OOYy4YalOIIMXCA PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIECTBE TMpaBWIaMd M HOPMaMU TOBEJCHUS; HAJIUYWE
MIPaBOCO3HAHUS, SIKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABHUTh 1IN U CTPOUTH
KW3HCHHBIE TIJIaHBI.

JIuyHOCTHBIE pe3yibTaThl OCBOEHHUSI TNpeAMETa «XHUMHS»  OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIBITA I103HABATEJILHOM M TPAKTUYECKOW JESATEILHOCTH
oOyyJaromuxcs B Mpoliecce peain3alnu 00pa3oBaTeIbHOM A TEILHOCTH.

JIuyHOCTHBIE pE3yibTaThl OCBOCHHUS NpeAMEeTa «XHUMHS» OTPAXKAIOT
c(hOPMHUPOBAHHOCTh OIIBITA ITO3HABATEIIBHOM M TIPAKTHYECKON JCATEIbHOCTH
oOyyJaromuxcs B MPOIECCe pean3alui 00pa3oBaTeIbHON JEATeTbHOCTH, B TOM
YuCJie B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS :

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBKEHUSI K 3aKOHY W TIPABOIIOPSJIKY;

MpEACTaBICHUS] O COLMAIBHBIX HOPMax M TMpaBUiaX MEXKIUYHOCTHBIX
OTHOIIICHUM B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATENbHOCTH TIPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEUICHUH YUYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBIMOJHEHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh W TNPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUYEOHOU JESITEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

IICHHOCTHOT'O OTHOIICHUSI K HMCTOPUYECKOMY M HAy4YHOMY HAaCJECIUIO
OT€YECTBEHHOW XUMUU;

YBOKEHHUSI K TMPOIIECCY TBOpPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MNPUJIOKEHUS XUMHHM, OCO3HAHMUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTATENIbHBIX ~ HAOJIIOJCHUM, KPOIOTIMBBIX JKCHEPUMEHTAJIbHBIX  MOMCKOB,
MOCTOSIHHOTO TPYy/Jla YYEHBIX U MPAKTUKOB;



MHTEpPECA M [I03HABAaTEIbHBIX MOTHBOB B IIOJIYYEHUU MU MOCIEIYHOLIEM
aHanu3e WH(OpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTH OLIEHHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMU,
Y [IPUHUMATh OCO3HAHHBIE PELIECHUs, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OII€HUBAaTh CBOE IMOBEJAEHUE U TOCTYNKH CBOUX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUN
MIOCTYIIKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 3[I0POBbS:

MOHMMAHMUS [IEHHOCTEM 30poBOro U 0Oe3omacHOro oOpasza KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMto/IeHUsT TpaBui 0e30MacHOro OOpalieHusi C BEIIeCTBaMU B OBITY,
MOBCEHEBHOM KU3HU, B TPYAOBOM I€ATEILHOCTH;

NOHUMAaHUSl UEHHOCTHM TNPaBWI HHJIMBHUAYaIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BaTEIbCKON
NEeATENbHOCTH, OOILNECTBEHHO IIOJE€3HOM, TBOPYECKOM W JPYrUX BHAAX
NEATENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3aj]ad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETo KJacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YUYEHHUIO MPOodeccuil pa3IudyHoro poja, B TOM
YKCJI€ HA OCHOBE MPUMEHEHHMSI PEIMETHBIX 3HAHUM 10 XUMUU;

YBAXKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHIYAJIbHON TpaeKTOpUU
oOpa3oBaHus, Oyaymied Mpodeccuu U pealn3alud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA:

HKOJIOTUYECKU 1I€JI€CO00PA3HOr0 OTHOLIEHUS K HPUpOJie KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJie;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTWYECKHX MpOoOJieM, BIIHSHUS
HKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOJHON U COLMATIBHON Cpebl;



OCO3HAHHS HEOOXOIMMOCTH WCIIOJIb30BAHUS JOCTHKEHUNW XUMHUH IS
peLIEHUs] BOIPOCOB PAllMOHAIIBHOTO MPUPOOTIOJIb30BAHMS;

AKTUBHOTO HENPHUATHUS JICUCTBUN, MPUHOCSIIUX BpPEaA  OKPYKaIOIICH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpUSTHBIE AKOJOTHYECKHE
MOCJEACTBUS MPEINPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAILIATh UX;

HaJMYusl pa3BUTOr0 3KOJIOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEeATEeIIbHOCTH AKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B II03HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
MpaKTUKE, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemogpoouu;

7) UEHHOCTH HAYYHOI'0 IO3HAHMSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKH{ ¥ OOIIECTBEHHON MTPAKTUKY;

MOHUMAaHUSl cheuUKA XUMUU KaK HayKd, OCO3HaHUs €€ poju B
bOopMHpPOBaHUN PAIMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
npeacTaBlieHuss 00 OKpYyKaloleM MHUpE Kak O €IUHCTBE MPHUPOABI U YEOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIeHWHU MpoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMUHU ISl  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTHYECKONW HAMNpaBICHHOCTH U Ba)XXHOM pOJM B
CO3JaHMM HOBOW 0a3bl MaTepUaTbHON KYyJNbTYphl, B PEIICHUH TJIOOATHHBIX
npoOeM YCTOMYMBOIO PAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOM, DYHEPreTHUECKOM,
MUIIEBOM M DKOJOTHYECKOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECIICYCHUU
YCJIOBUHM yCHEUIHOTO TPYJla U SKOJOTHYECKH KOMGPOPTHOM KU3HU KaXKJAO0r0 YjieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJIOB
MO3HAHUSA, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BaTh
noJlyyaeMble 3HAHUA JJIsl aHAJu3a U OOBSICHEHUS SIBIICHUM OKPY’KAIOIIEro MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHHUS JeaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (DaKTOB W MMEIONUXCS JAHHBIX C [ETbI0 TOJYYCHHS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS JUIs
pelieHus MpooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K MO3HAHUIO, UCCIIEIOBATENBCKOM AEATEIIbHOCTH;

TOTOBHOCTM U  CIHOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAHUW 10 XUMHUU B
COOTBETCTBUH C KM3HCHHBIMHU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TpyJia B paziuyHbIX cepax npodheccCHoHAIbHOM
JEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yJbTaTbl OCBOEHMSI IPOrpaMMBbl IO XMMUU Ha YPOBHE
CpeaHero oo11ero 00pa3oBaHus BKIFOYAIOT:

3HaUYMMble A (OPMUpOBaHUS  MHUPOBO33PEHHUSI  OOyYaroOLIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHayYHble TOHATHSA, OTpakarollue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHs, SBICHUE,
polecc, CUCTEMA, HAYYHBIA (PaKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCcCcle0BaHNe, HAOII0eHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHUE);

yHHUBEpcajabHble yueOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), oOecreunBaroIme dbopmMHpoBaHue (yHKIHMOHAIBHOM
IPaMOTHOCTH M COLMATIbHON KOMIETEHIIUN O0yYarOIINXCS;
CIIOCOOHOCTB oOyJaromuxcs UCII0JI30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHbIC
JICVCTBUS B MO3HABATEIBHON U COIUAIBHON MPAKTHUKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS

1) 0a30Bble JJOrHYecKue JeCTBUSI:

CaMOCTOSITEILHO  (OpMyIMpOBaTh W aKTyallU3UpOBaTh  MpooOsiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENIEIIATh LENU JCITEIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUU HX
JIOCTUIKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIIbHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIOJIb30BaTh IPU OCBOCHUM 3HAHUN MPUEMBI JIOTUMYECKOTO MBIILUICHUSA:
BBIJICIIATh XAPAKTEPHBIE NMPHU3HAKHU TOHSATUM U YCTAHABIMBATh WX B3aWUMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIIKE IMOHITHS I OOBSICHEHHS OTJEIbHBIX (PaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJI KJIacCU(PUKAIIMU BEIIECTB H
XUMUYECKUX PEAKIUM;

YCTAHABIIUBAaTh TPUYUHHO-CICICTBEHHBIE CBS3M MEXKAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTHh JIOTMUECKHE PACCYXJCHHS (MHAYKTUBHBIC, JCIYKTHBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
ABJICHUSAX, GOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSTh B MPOLECCE MO3HAHUSA HUCIIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOACIIBHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas (QopMmyJsia, ypaBHEHHE XUMHUYECKOU



peaknuu — TPU pENICHUH YYEOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJICIIbHBIC TIPEICTABIICHUS ISl BHISIBJICHHS XapaKTEePHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB M XUMHUECKHX PCAKIIUH.

2) 0a3oBbIe MCCJIEeI0BATEIbCKHE 1eCTBUSA:

BJIAJCTh OCHOBAMHU METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XUMUYECKUX
peaKIuu;

dbopMyTUPOBATH MENIN U 33/1a4U UCCIICTOBAHMUS, UCTIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpMYyIHUpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (POPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABMIBHOCTH
BBICKA3bIBACMBIX CYKIICHUN;

BIIAJICTh HAaBBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS H  IPOBEACHHS
YYEHHUECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJII0OJATh 33 XOJ0M
MpoIiecca, CaMOCTOSATENbHO MPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh
0000I1IeHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTHU PE3YIHTATOB UCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOCIIAHHON PaboTe;

npuoOOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENBCKOM U MPOEKTHOM
JESATENbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOWCKY METOJIOB pEIICHUS MPaKTUYECKUX 3a/]ad, NPUMEHEHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAYy4HO-
NOMyJIsipHAasl JUTEpaTypa XUMHUYECKOTO COJAEpI)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTEpHeTa), aHanu3upoBaTh MH(POpPMAILUIO Pa3IUYHBIX BUIOB U (QopM
MIPEICTAaBICHNUS, KPUTHICCKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTH;

bopMyIUpPOBaTh 3aMpPOCHl U MPUMEHSATH PA3NTMYHBIE METOJIbI MPU TIOUCKE U
orbope wuHpOpPMAIUU, HEOOXOAUMOW IS BBINOJHEHUS YYCOHBIX 3ajay
ONPEEIIEHHOIO TUIIA;

npuOOpeTaTh OIBIT KCHOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpMY  TPEACTABICHHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

WCIIOJIB30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEJACTBAa NpH paboTe C
XUMUYECKOM uH(pOpMalMeld: MNPUMEHATh MEXIpeAMETHbIe ((HU3ndyecKkue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, ()OPMYJIbI, a00OpeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHNYCCKHUC CPCACTBA HAT'JIAATHOCTH.

KoMMyHuKaTHBHBIE YHMBeEpPCAJbHbIE YYeOHbIe NeiCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOi TEMBI B XOI€ TUAJIoTa U/UTN
JUCKYCCHUH, BBICKa3bIBaTh UJieH, (HOPMYJIUPOBATh CBOM MPEI0KEHUS
OTHOCHUTEJILHO BBINOJHEHUS TPEAJIOAKEHHON 3a/1a4H;

BBICTYNIaTh C MPE3EHTALMEN PE3YJIbTATOB IT03HABATEIBHOWU IESITEIBbHOCTH,
ITOJIYYEHHBIX CAMOCTOSITEIIHO WJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONW padOThl MO MCCIEAOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealu3aluu yueOHOro mpoeKkTa, u (opMyJIUpPOBATH BHIBOJIbI
1O pe3yJbTaraM IMPOBEAEHHBIX HCCIEAOBAHUM MYyTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIE JeHCTBUS:

CaMOCTOSITEJIbHO IUJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEJIBHYIO
NEeSATENbHOCTh, ONpefenss €€ I1eld W 3a7aud, KOHTPOJUpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh Mpe/laraéMblii  aJlfOPUTM ACUCTBUNA INpHU
BBINIOJIHEHUHU YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HaumOoJiee
3¢ (}eKTUBHBIN crMoco0 HMX peuieHuss ¢ YYETOM TNOJYYEHHS HOBBIX 3HAaHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSX;

OCYIIECTBIISITh CAMOKOHTPOJIb JEATEIHPHOCTH HAa OCHOBE cCaMoOaHaiHu3a W
CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI TI0 XUMHUHU Ha YTITyOIEHHOM
YPOBHE Ha YPOBHE CpeaHEero oOIero oOpa3oBaHUs BKIIOYAIOT creluduuecKue
JUTsl y9eOHOTOo npeameTa « XUMUsD) HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JEeHCTBUN
M0 OCBOCHUIO, MHTEPIIPETAIIMU U MPEoOpPa30BAHUIO 3HAHUM, BUJBI JESITEIbHOCTH
10 TOJYYCHHIO HOBOTO 3HAHMSI M TMPUMEHEHUIO 3HAHWW B PA3IUYHBIX YYEOHBIX
CUTYaIMsIX, a TAKXKE B PEaTbHBIX KU3HCHHBIX CUTYyaIUAX, CBA3aHHBIX ¢ XUMHUEH. B
mporpaMme IO XHMHH TPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3Yy4YCHHUSI.

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHMS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAUYEHHUU OPraHUYECKOU
XUMHUHU B CUCTEME €CTECTBEHHBIX HAyK M €€ poJii B 00ECIEYEHUU YCTOMYUBOTO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUU NPOOJIEM 3KOJIOTMYECKOW, SJHEPTeTUYECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIWIIMHBI, CO3JIAaHMM HOBBIX MAaTEpHUAJIOB,
HOBBIX HCTOYHHKOB DHEPTHH, B obecrieueHN PalMOHAILHOTO
MPUPOJIOTIOIB30BaHus, B (OPMUPOBAHUU MHUPOBO33PECHHS U OOIIECH KyJIbTYpPhI
YeJIOBeKa, a TaKke OHKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO M IPUPOJTHOM Cpee;

BJIQJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHMH, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIararIe MOHATUS — XMMUYECKUM 2JIEMEHT, aTOM, SJIpO U AJICKTPOHHAS
obojouka aroma, s-, p-, d-aToMHBIE OpOWTaIM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUSI aToma, THUOpUAu3aIUs AaTOMHBIX OpOUTaliel, HWOH, MOJEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIILHOCTh, CTENEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIA 00BEM, YIIIEpOAHBIN CKelleT, (yHKIIMOHAIbHAS
IpyIa, pagudkan, CTPYKTypHble GopMynsl (pa3BEPHYTHIC, COKpaIIEHHBIE,
CKEJIETHBIC), HM30MEpHUs CTPYKTypHass M TMPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEpPbl, TOMOJIOTUYECKUN psJ, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHCJIOPOJI- U a30TCOJIEpIKAIlle OpPraHWYECKHE COCAWHEHHS, MOHOMEp, IMOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHBI
(mepuonunueckuii 3akoH J[. VM. MenneneeBa, Teopus CTPOCHHS OPTraHHMYECKUX
BemiecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpeBpalleHUs OHHEPruu TMPU XUMHUUYECKHUX PpEeaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMUMHUH, MUPOBO33PEHUECKUE 3HAHMS, JEXKallUe B OCHOBE
MMOHUMaHMS TMIPUUYUHHOCTH U CUCTEMHOCTH XHMHWYECKUX SIBJICHUI; MPEACTABICHUS
O MEXaHM3MaX XHMHUYECKHX peakIud, TEPMOJUHAMHUYCCKMX W KUHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUsI, O B3aUMHOM BJIMSTHUUA aTOMOB UM T'PYIIIT aTOMOB
B MOJIEKYJIaxX (MHIAYKTHUBHBIA U Me30MEpHBIN 3 dekTsl, opueHTanTsl 1 u Il pona);
(haKTOJIOTHYCCKHE CBEJICHHS O CBOMCTBAX, COCTaBe, IMOJYYCHHH W 0€30MacHOM
WCIIOJIB30BaHUN BAXXHEUIIIUX OPTaHUYECKUX BEIISCTB B OBITY M IMPaKTHYCCKOU
JNEATCIbHOCTH ~ YEJIOBEKa, OOIMX  HAyYHBIX  MPUHIUMNAX  XUMHYECKOIO
MPOU3BOJICTBA (Ha IpUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPaOOTKH HEDTH);

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEpPHBbIC MPU3HAKW TOHSITHUH,
yCTaHaBJIMBATh MX B3aMMOCBSI3b, MCIIOJb30BATh COOTBETCTBYIOIIUE IMOHITUS MPU
OTNMCAaHUHU COCTaBa, CTPOCHMS U CBOMCTB OPraHMYECKUX COCAUHCHUN;

c(hOpMHPOBAHHOCTh YMEHHIA:

HCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJISI COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) POPMYJT OPraHUUYECKUX
BCIIECTB;

COCTaBJISITh YPABHECHHS XUMHYECKUX PEaKIMi M PacKpbIBaTh MX CYITHOCTb:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil  TMOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOIO OallaHca 3TUX peakluil, peakluil HOHHOro OOMeHa IyTEéM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUN;



M3TrOTaBIUBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BEUIECTB ISl WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABJIMBATH MPUHAIJICKHOCTh H3YYEHHBIX
OpraHWYeCKUX BEIIECTB IO MX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIACCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHHUS 10 CHCTEMaTUYECKOU
HomeHknatype (IUPAC) u mpuBoAuTh TpUBUATIbHBIE HA3BaHUS IJIs OTIEIBHBIX
MpEACTABUTENICE OPraHUYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOJYOJ, TIUILEPHUH,
ATWICHIJIMKONb, (eHos, (QopManbIerull, aneTajiblerujl, alueToH, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEapUHOBAs, OJICMHOBAS, MaJIbMUTHHOBASI KUCIOTHI,
[JIMIUH, aJaHWuH, MajabTo3a, PpyKTO3a, aHWJIWH, JUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

chOpPMHUPOBAHHOCTh yMEHUS ONPENENsATh BHJI XHMHYECKOW CBSI3U B
OpraHWYeCKUX COEAUHEHUSIX (KOBaJICHTHass U WOHHAas CBsA3b, G- U T-CBSI3b,
BOJIOPOJIHAS CBSI3h);

chOpPMHUPOBAHHOCTh yMEHUS TPUMEHATH TOJOKCHHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa aiis o0bsCHEHUS] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(hOpMUPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbuznyeckre M XMUMHUYECKHE CBONCTBA THUIUYHBIX MPEICTABUTENICH Ppa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LIUKIJIOAIKAHOB, AJIKEHOB, aJKaUEHOB,
QJIKWHOB, AapPOMAaTHYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUJIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCIUHEHUN U
aMUHOB, AMHHOKHUCIJIOT, O€NKOB, YyriaeBOAOB (MOHO-, AU- U TMOJIMCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHM  ypPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PpPEaKIHl C HCHOJIB30BAHUEM CTPYKTYpPHBIX
hopmyu;

chOpMHPOBAHHOCTh YMEHHUS TOATBEP)KIaTh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CLIOCOOHOCTH OPTaHUYECKUX COSTUHEHHM OT
KPaTHOCTH U THUIA KOBAJICHTHOU CBS3M (G- U M-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaXx;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOOPOIHOTO
Chipbs (HEe(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mnepepadoTKu W
MPaKTUYECKOE TPUMEHEHHUE TPOIYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CHUCTEMON 3HAHUU O €CTECTBEHHO-HAaYyUYHBIX
METOJaxX MO3HaHUA — HAOJIIOJACHUU, U3MEPEHUH, MOJCIUPOBAHNUU, YKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTH yMEHUSI MPUMEHSITh OCHOBHBIE omnepanuu
MBICTUTEIBHON JEATeIbHOCTU — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3alINIO, BBISBICHUE MPUYUMHHO-CIEICTBEHHBIX CBA3EH — IS U3y4YECHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINI;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHSATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO MOHMMAHUS CYIIHOCTH MAaTE€pUabHOIO €IUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPTraHWYECKONW XUMHUHU Il OOBSACHEHUS U
MPOTHO3UPOBAHUS SABICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHHH: TIPOBOJUTH PACUEThl MO XHUMHUYCCKUM
dbopmysiaM U ypaBHEHHUSIM XUMUUYECKUX PEaKIM C MCIOIb30BaHUEM (PU3UUYECKUX
BEIMYMH (Macca, O0OBbEM Ta30B, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKJICHHID XUMHUYECKOU
dbopMyJIBl BEIIECTBAa MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX JJICMEHTOB,
MPOJYKTaM CropaHusl, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MIPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH
C TIO3MIMH  DKOJIOTHYECKOM  O€30IacHOCTH  MOCICACTBHS  OBITOBOM U
MPOU3BOJCTBEHHOW JIEATETLHOCTH YEJOBEKa, CBA3aHHOM ¢ mepepaboTkon
BEIIECTB, UCIOJIb30BaTh MOJIYUYCHHBIE 3HAHUS JJISI IPUHATHUS TPAMOTHBIX PEIICHUM
npo0JieM B CUTYyaIUsIX, CBA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIILHO TUIAHUPOBATh U MPOBOJUTH
XUMHUUYECKUN JKCIEPUMEHT (MOJYYEHUE M HW3YUYEHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKIUU VYIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U
KHUCJIOPOJICOJICPIKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 0 pACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIOJACHUEM IMPaBUII
O0e3omacHoro oOpamieHusi ¢ BEHleCTBaMU M JIA0OPATOPHBIM O0OPYJIOBaHUEM,
dbopMynUpOBaTh 1€ HUCCIECNOBAaHMS, TPEJICTABIATH B pasIuyHON (dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMECHUM:

coOJIr01aTh MpaBuUia SKOJOTHYECKH 11€J1eCO00pa3HOro MOBEICHUS B OBITY U
TPYJAOBOM JEATEIIBHOCTH B IEJISIX COXPAHEHHUS CBOETO 3JI0POBBS, OKpY:Karolleu
MIPUPOTHOM CPebl U JOCTHXKEHHS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHUYECKOTIO JCHCTBUSI HA >KUBBIE OpPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHAJTM3UPOBATH I1€J€COO00PA3HOCTh MPUMEHEHUSI OPraHWYECKUX BEIIECTB B
MPOMBIILJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

chOpPMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISTH IEJICHANIPABICHHBIA TOUCK
XUMHUYECKON MHGOpMAIIMK B PA3TUYHBIX UCTOUYHMKAX (Hay4YHas U yueOHO-Hay4yHas
auTepaTypa, cpeAcTBa MmaccoBor uHdopmanuu, MHTEpHET U Apyrue), KpUTHIECKU
aHAJTM3UPOBATh XUMUUYECKYI0 MHGOpPMAIUIO, TIepepadaThiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOW y4eOHOM 3a1aueil.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHUS Kypca «OOIas M HeopraHuyeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHM MNPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEUYCHHH YCTONYHBOTO
pa3BUTHs, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUECKOW W TMHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHMM HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B O0ECIEUCHHH PAlMOHAIIBHOTO MPUPOAOIOIB30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUST M OOMIEH KyJIbTYphl 4YEJNIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOJTHOU

cpene;
BJIQJICHUE  CHUCTEMOM  XUMHMYECKHMX  3HAHUW, KOTOpass  BKJIIOYACT:
OCHOBOTIOJIAraloOIINe TMOHSITUS — XHUMHUYECKUI DJJIEMEHT, aToM, SApO aToMma,

M30TOIIBI, AICKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOMTAIN, OCHOBHOE U
BO30YXXIEHHOE COCTOSHHUS aToMa, THOpHAM3alMUs aTOMHBIX OpOWTajield, HOH,
MOJIEKYJIa, BJICHTHOCThb, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, WOHHAs, MeETaUIMYeCcKasi, BOJIOPOJIHAS),
KpUCTAJJIMYECKasl PpeII€TKa, XHUMHUYECKas peakius, pacTBOpP, IJIEKTPOJUTHI,
HEDJICKTPOIUTHI, DJEKTPOJUTHYECKAsT JUCCOLMAIMS, CTENEHb AUCCOIMAIUU,
BOJIOPOJHBIN TIOKa3aTedb, OKHCIHUTEIb, BOCCTAHOBUTEIb, TEIIOBOH 3 dekT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUECKON PEaKIIui, XMMUYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AICKTPOJUTHYECKON TUCCOLMAINU, TMEPUOANICCKUM
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHECHUS U
MpeBpaIeHUs] SHEPTUM MPU XUMHUUYECKHUX PEaKIUAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUHN SI3BIK
XUMUH, MHPOBO33PEHUYCCKUE 3HAHUSA, JIeKaIllMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMECHHBIC
MpEACTaBICHUSI O CTPOSHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJCTABJICHUS O MEXaHW3MaX XUMHYECKUX
peakiuii, TEPMOJAMHAMHYCCKUX M  KHHETHYECKHX 3aKOHOMEPHOCTSAX X
MPOTEKaHUs, 0 XMMHUYECKOM PaBHOBECHH, PAaCTBOpPAaX W JUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
MCIIOJIb30BaHUN BAXKHEUIINX HEOPTaHMYECKUX BEIECTB B OBITY M MPAKTUYECKOU
JNEATCIbHOCTH  YEJIOBEKa, OOIMMX  HAyYHBIX  IPUHIHINAX  XHUMHYECKOIO
MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBJISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OMMCAaHWU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAICHUI;



Cc(OPMUPOBAHHOCTh YMEHHS MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY MJIs
cocTaBieHMs (QOpMyJl BELIECTB M YpPaBHEHUH  XHMHUYECKUX  peaklui,
cuctematuueckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIECIbHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUSI OTPEACISATH BAIGHTHOCTh M CTENEHb OKUCIICHUS
XMMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BUJ XUMHYECKOM CBSI3U (KOBaJECHTHA,
VWOHHAs, METaJNIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIEHTHOU CBS3H;

C()OPMUPOBAHHOCTb ~ YMEHHI:  KJIacCU(UUUPOBATH:  HEOPraHUUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKI[UU IO PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3()(PEKTy peakuuH, U3MEHEHHIO
CTENEHEN OKHCIIEHHS JJIEMEHTOB, OOpAaTUMOCTH, YYAaCTHIO KaTalau3aropa u
JPyTUe); CaMOCTOSATEIbHO BHIOMPAaTh OCHOBAHUS U KPUTEPUU [ Kilaccu(UKaLUU
U3Yy4aeMbIX BEIECTB U XUMUYECKUX PEaKIUM;

c(OpMHPOBAHHOCTh YMEHUS PACKPbIBATh CMBICI MEPUOIUYECKOro 3akoHa [I.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIIUU;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB II€PBOTO—YETBEPTOIO IEPUOIOB
[Tepuognueckonn  cucremsr  J.H. MenpgeneeBa,  MCHONB3YyS  MOHATHUA
«QHEPreTHYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «Ss-, p-, d-aTOMHBIE
opOUTaIN», «OCHOBHOE MU BO30YXKIEHHOE JHEPreTUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHUX JJIEMEHTOB U UX
COCIMHEHUM 10 nepuojgam u rpynmnam llepumoamueckon cucremsl [, .
MeHneneeBa, BAJICHTHbIE BO3MOXHOCTH ATOMOB JJIEMEHTOB HAa OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHMW: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIKE
XUMHYECKHME  CBOMCTBA  BEUIECTB  pPA3JIMYHBIX  KJIACCOB,  IIOATBEP)KIATH
CYILLIECTBOBAHUE T'€HETUYECKOM CBA3M MEXIY HEOPraHWYECKUMHU BELICCTBAMMU C
MIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHM;

C()OPMHPOBAHHOCTh yYMEHUSl PACKpbIBaTh CYIIHOCTb: OKHUCIHUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKLMI MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO OanaHca
TUX peakUui; peakuuié MOHHOr0 oOMEeHa IMyTEM COCTaBJICHHUS UX MOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHUM;  peakUud  TUAPOIW3A;  PEaKUUl
KOMILJIEKCO0Opa30BaHMs (Ha MPUMEPE THIPOKCOKOMIUIEKCOB IIUHKA U aJTFOMHUHHS);



chOpPMHUPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUAYECKUX pEaKUUid C Y4ETOM KX JHEPreTHUYECKHUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW PpEaKIUM B 3aBUCUMOCTH OT Pa3IUYHBIX
(hakTOpOB, a TAKXKE XapaKTEP CMEIICHUS XUMUUECKOTO PAaBHOBECHS 10/ BIUSHUEM
BHEIIHUX Bo3aehcTBuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh yMEHHUS XapaKTEepPU30BaTh XUMUYECKHE PpEaKIInH,
JeXalme B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHHS CEPHOM KHCIOThI, aMMHakKa,
oOlIue Hay4yHble MPUHIUINBI XUMHYECKUX TPOU3BOJICTB; 1EJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHHs] COOTHOLIECHUS PUCK-TI0/Ib3a;

c(hOpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAyYHOTO
MO3HAHUA SBJICHUM NpUpPOAbl — HaOIIOIEHUe, H3MEPEHHE, MOJCIUPOBAHUE,
AKCTIEPUMEHT (PeabHbIN U MBICIICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATBLHOM HCCIICIOBAHUU BEIIECTB
U s OOBSICHEHHS XHMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B MPUPOJIE,
MPAKTUYECKOMN AEATEIbHOCTH YEIOBEKA U B IOBCETHEBHOM KU3HU;

c(OpPMHPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TTOHUMAHMS MaTepPUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUSI TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MacCOBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJSPHAs KOHIICHTPAIUS»;
Macchl BeIIeCTBa WM 00bEMa rasza 1mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OJTHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKkiuy; 3HAYCHUS] BOJOPOJHOTO MOKa3aTesisi pacTBOPOB KHUCIOT M IIEIOYeH ¢
M3BECTHOM CTENEHbIO AMCCOIMAlMU; Macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKLNH, €CIU OJHO W3 MCXOJHBIX BEUIECTB JJAHO B BHJIE pacTBOpa C
onpeeIEHHON MacCOBOM 10l pacTBOPEHHOTO BEIIECTBA WJIM JIAaHO B HU30BITKE
(MMeeT TpUMECH); JAOJM BBIXOJA MPOAYKTa pEeaKIUH; OOBEMHBIX OTHOUIEHUHN
ra3os;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUTAHUPOBATH U TMPOBOJIUTH
XUMUYECKANA  JKCIEpUMEHT  (MIPOBEJACHHWE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KAUECTBEHHOI'O0 COCTaBa HEOPIraHMYECKHUX BEILIECTB, ONPEEICHUE
Cpeabl PacTBOPOB BEILECTB C TMOMOINBIO HHIUKATOPOB, H3yYCHUE BIUSHUS
pa3IUuyHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  pEakiuu, pelieHue
AKCHEPUMEHTANbHBIX 3afad 1o TemaM «Mertawe»y u  «Hemeramis»y) ¢
COOJIIO/IEHUEM TIpaBUiI 0€30MacHOr0 OOpallleHus C BEIIECTBAMU U JaOOpPaTOPHBIM
obopynoBaHueM, (GOpMyJIUpPOBaTh II€Jb  HMCCJICJAOBAHUS, MPEACTABIATH B
paznuuHOM QopMe pe3ynbTaThl AKCIEPUMEHTA, aHAIU3UPOBATh U OICHHUBATh X
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOIIOIATh MPaBHUIIa MOJIb30BAHHUSA XUMUYSCKOM
MoCyJI0l W Ja0OpaTOpHBIM O00OpyJOBaHHEM, OOpalleHHus C BeEIIeCTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB, HYKOJIOTUYECKH I€JIeCO00pa3HOTO TMOBEACHUS B OBITY U TPYIOBOH
JEATENBHOCTH B LIENSAX COXPAHEHHUS] CBOETO 30POBBS, OKPYXKAIOLIEH MPUPOIHOMN
Cpellbl W JOCTHXEHUA €€ YCTOMYMBOIO PAa3BUTHs, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JCHCTBHUSI HA >KUBBIE OPraHU3MBbI OINPEACIEHHBIX HEOPTraHUYECKUX
BEILECTB, MOHKMMAas cMmbic nokaszarens [1/1K;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IICJICHANIPABICHHBIA TTOUCK
XUMHUUYECKON MH(POpMAILINK B pa3IMUHbIX UCTOYHUKAX (Hay4yHasi M yueOHO-Hay4yHas
JuTepaTypa, CpeAcTBa MaccoBoi nHpopManuu, UHTEpHET U Apyrue), KPUTHICCKH
aHAJIM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOM 3a1aueii.
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4.1 A A .b 12 1 2
MHHBL AMIHOKHCTOTHL. bETKH https://m.edsoo.ru/d69df650

Hroro no pazpeny 12

Paspnen 5. BeicokoMoOJIeKy I pHBIE COeUHEHUSA

bubmuoreka [JOK

5.1 B 6 1
BICOKOMOJIEKYJISIPHBIE COEIMHEHUS hitps://m.cdsoo.ru/d69df650

Wroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6


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

11 KITACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iesioB H TeM undpoBbie
Ne i/m P Kourpoabnsie IIpakTnuyeckue (1uubp )
NpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TeopeTuueckue 0CHOBBI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
bub6mnoreka IIOK
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 9
https://m.edsoo.ru/2dd57124
anemenToB 1. . MenaeneeBa
12 Crpoenue BemiectBa. MHOTOOOpasue 1 1 bubnmoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd5724
bubnuoreka [JOK
1.3 X eCKHue peak 19 1 3
MIMHTAICCIHE peaiiini https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Paznen 2. Heoprannueckast Xummsi
bu6mmorexa [JOK
2.1 H 31 1 3
eMETALIET https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTaJLIBL https://m.edsoo.ru/2dd57124
Hroro no pazaeny 54
Pa3zpen 3. XuMus u ;Ku3HbL
31 MeTobl TO3HAHKS B XUMUH. XUMHUSI U 9 bu6mmoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd5724
Hroro no paszneny 9


https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB
Ne Mara JIeKTPOHHBIE IH(pPOBBIE
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/ibHbIe pecypchl
padoThbI padoThbI

IIpeamer u 3HaUeHUE

OPraHUYEeCKON XUMHH,

IIPEACTABIICHUE O 1
MHOTr000pa3uy OpraHuvYeCcKUxX
COCIMHEHUI

DJIEeKTPOHHOE CTPOCHHE aToMa
yrieposia (0CHOBHOE U

BO30YKIEHHOE COCTOSHHUS). 1
BasieHTHBIE BO3MOKHOCTH

aToma yriepoja

Xumudaeckas CBsI3b B

OpPTaHWYECKUX COCAMHCHHUSX.
MexaHu3Mbl 00pa30BaHM 1
KOBAJIEHTHOM CBSA3HU, CIIOCOOBI

pa3pbiBa CBs3eH

Bbubnuorexa [JOK
https://m.edsoo.ru/3686e6f5

bu6mmoreka [{OK
https://m.edsoo.ru/Oce6fd4dc

bu6mmoreka [IOK
https://m.edsoo.ru/8d39f5¢c8

Teopust ctpoeHus
OPraHUYECKUX COCTUHEHUHN A. 1
M. Bytneposa

bu6mmoreka [IOK
https://m.eds00.ru/9e595cb8

Busr uzomepun: CTpyKTypHas,
HPOCTPAaHCTBEHHASI.
OnexTpoHHbIE 3G (DEKTHI B
MOJIEKYyJIaX OPraHUYECKUX

Bubnuorexa [JOK
https://m.edsoo.ru/b0e61661



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

COEIMHEHUN

IIpencrasnenue o
KJIacCU(pUKALUU U

6 cHCTeMaTH4eCcKas bubmorexa HOK
https://m.edsoo.ru/c212dd21
Homenkiatypa (IUPAC)
OpTraHUYECKUX BEIIECTB

- Knaccugukanus peakiuii B bu6numoreka [IOK
OPraHUYEeCKOM XUMHUH https://m.edsoo.ru/ba5706aa

g CucremaTu3zanus u 0000IICHUE bubmuoreka [JOK
3HaHUU MO TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKUH P,
oOmras Gpopmyina,

9 HOMEHKJIaTypa U U30MepHs, bubnnorexa [HOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10 dusndecKkrue U XUMAYECKHE bubmuorexa [JOK
CBOMCTBA allKAHOB https://m.edsoo.ru/3137711¢
Haxoxaenue ankaHoB B

11 npupojie. CriocoObl MoTyuyeHus Bubmmorexa LIOK

https://m.edso00.1u/259b0asb
Y IPUMEHEHHUE aJTKaHOB
[{uktoankaHbl: oOIas
dbopmysa, HOMEHKIATypa U

12 U30MepHUsl, 0COOEHHOCTH bub6nuoreka [IOK
CTPOEHUA U XUMHUYECKUX https://m.edsoo.ru/156730d2
CBOWCTB, CITOCOOBI TIOJTYYCHHS 1
MIPUMEHEHUE

N bubmuorexa [JOK

13 Pemienune pacy€THbIX 3a71a4 Ha

https://m.edsoo.ru/bf84d8eb



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

OIpEeJIETICHUE MOJIEKYJIIPHON
(bopMyJIBI OPraHUYECKOTO
BEIIIECTBA IT0 MACCOBBIM JOJISIM
aTOMOB JJIEMEHTOB, BXOASIIUX
B ero cocTaB. CHcTeMaTU3alus
1 0000IIeHKE 3HAHUH 10 TEME

AJIKEHBI: TOMOJIOTUYECKUH P,
oOmas popmyna,

HOMEHKJIATypa, JIEKTPOHHOE U 1 bubnnorexa [JOK
MPOCTPAHCTBEHHOE CTPOEHHUE https://m.edsoo.ru/273b0ale
MoJieKyl1. CTpyKTypHas ¥ Liuc-
TPaHC-U30MEPUS ATKEHOB
du3nuecKkrue 1 XUMHYECKUE
CBOMCTBA ajnkeHOB. [IpaBuio 1 bubmmorexa LOK
P https://m.edsoo.ru/21069ccd
MapkoBHHMKOBa
CrniocoOsl nosty4eHus u | bubnuorexa [JOK
IIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[TpakTrueckast padora Ne 1 o
teme "llonydyenue sTusieHa u 1 1 brbmmorexa [HOK
y o https://m.eds00.1ru/0941eed8
M3Y4YEHUE €r0 CBOMCTB
Pemenue pacuérHbix 3a1a4 Ha
OIIpeZIeNIEHNE MOJIEKYJIIPHOU | bubmmorexa [IOK
(bOopMyJITBEI OPTaHHMYECKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
AJKalMeHbl: CONPSHKEHHBIE,
M30JUPOBAHHBIE,
bu6nuoreka [JOK
KyMYJINDOBAHHBIE. 1

https://m.eds00.ru/04298c0a

Oco0eHHOCTH ANEKTPOHHOTO
CTpOCHHS


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

20

21

22

23

24

25

26

27

28

29

XMUMHUYECKUE CBOUCTBA
CONPSDKEHHBIX TMCHOB

CriocoOblI osryueHust u
NPUMCHEHHE aJIKaJIMCHOB

AJIKUHBI: TOMOJIOTUYECKHUN P,
oOmras Gpopmyina,
HOMEHKJIAaTypa, SJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pr3nyecKkure CBOcTBa

XMMHYECKHE CBOMCTBA AJIKUHOB

KauecTBeHHBIE peakuuy Ha
TPOWHYIO CBS3b

CriocoOblI osryueHust u
NPUMEHEHHE aJIKHHOB

Pemenue 3amad: pacu€rsl Mo
YPaBHEHUIO XUMHUYECKOU
peakimu

CucremaTu3aius 1 00001IeHIE
3HaHHUH 110 TeMe

ApEHBI: TOMOJIOTHYECKUH Psifi,
oOmas popmyna,
HOMEHKJIaTypa. DJNEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE
MOJIEKyJ1 O€H30J1a M TOJTyoJIa,
ux (pU3HUECKUE CBOMCTBA

XUMHYECKUE CBOMCTBA APEHOB:
peaKuuu 3aMeILCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/e561253d

bu6nmoreka [JOK
https://m.edsoo.ru/1aa81660

bu6mmorekxa [JOK
https://m.edsoo.ru/68bb6ccdc

bu6mmoreka [JOK
https://m.edso0.ru/23493a93

bu6nunoreka [JOK
https://m.edsoo.ru/7b1c48da

bu6mmoreka [{OK
https://m.edsoo.ru/a6f9alea

bubmnoreka [HOK
https://m.edsoo.ru/5db8e526

bubmnoreka [IOK
https://m.edsoo.ru/a92a7094

bu6nmmoreka [JOK
https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
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32

33

34

35

36

37

38

39

XUMHYECKUE CBOMCTBA APEHOB:
PEeaKIMK MPUCOCTUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

OCc00EHHOCTH XUMUYECKUX
CBOMCTB CTHPOJIA

Pemenne pacu€THbIX 3a/1a4 Ha
OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyJTBI OPraHUYECKOTO
BeEllleCTBa

CnocoOslI nosty4eHus u
IIPUMEHEHUE apEeHOB

['eHeTnyeckas cBsI3b MEXKIY
pa3IMYHBIMH KJIacCaMu
YIJIEBOJOPOJOB

Pacuétsl o ypaBHEHUSIM
XUMHYECKUX PEAKIUM.
Cucremaruzanys 1 00001eHne
3HAHWUU 110 TeME

ITpuponusrii ras. [lomyTHele
He(TSAHBIE ra3bl

KameHHbIi yroibs 1 IpOyKThl
ero nepepaboTKu

Hedtb 1 criocobs! e€
nepepabotku. [Ipumenenue
MIPOJIYKTOB TiepepaboTku HePTH
['eneTHueckast CBSI3b MEXKITY
pa3IMYHBIMH KJIacCaMu
YTJIIEBOOPOIOB

bu6mmorekxa [IOK
https://m.edsoo.ru/a44alaec4

bubmnoreka [HOK
https://m.edsoo.ru/d5018a54

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

bu6mmorekxa [JOK
https://m.edsoo0.ru/6£717d09

bu6mmoreka [JOK
https://m.eds00.ru/69b3398b

bu6mmorexa [IOK
https://m.edso0.ru/2119de78



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

["anorenonpounsBoaHbIE
YTIIE€BOIOPOIOB: SJIEKTPOHHOE

bubmmoreka [{OK

40
CTPOEHUE; PEAKLINU 3aMELLIECHUS https://m.edsoo.ru/82b4d759
rajoreHa
JleiicTBue 1Ienovuent Ha
TaJIOTCHITPOU3BOTHBIC.
41 BsaumoneiicTBue
JIUTaJIOTeHAIKaHOB C MAarHUEM U
[IUHKOM
Cucremaruzanus 1 0000IIeHne
42 3HAaHMH 110 pa3aci bubmorera [TOK
" P " y https://m.edsoo.ru/20e89{22
Yriesonopoabl
43 Kontponsnas padora Ne 1 o bu6mmorexa [IOK
teme "YTiaeBogopoast” https://m.eds00.1u/95¢9e298
[TpenenpHBIE OTHOATOMHBIC
CIUPTHI: TOMOJIOTHYECKHM PSi,
o6mas ¢popMyJiia, CTpOCHUE
44 MOJICK ?1) EISSIMG I/I$Ip buGnnorexa [IOK
Yo pHs, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
knaccudukanus, puznyeckne
CBOICTBa
XUMHYECKHE CBOUCTBA
45 MIPENENBHBIX OJHOATOMHBIX buGnnorexa [IOK
ped A https://m.edsoo.ru/26ee34fe
CITUPTOB
CriocoObl nosryueHust u
46 OpPUMEHEHHUE OJHOATOMHBIX bubmmorexa [IOK
p https://m.edso0.ru/484100000000000
CITUPTOB
47 [Tpocteie 3¢upsr: bubnuoreka [IOK

HOMCHKIJIATypa U U30MCpUs,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHUX CBOWCTB
MHOroaroMHsbI€ CIIUPTHI:
STUJICHTJIMKOJIb U TJIMLIEPUH, UX

bubmnoreka [HOK

48
buznyecKkue 1 XuMHUYECKHEe https://m.edsoo.ru/ee4d84aa
CBOIICTBa
CriocoObI osryueHust u

49 MIPUMEHEHNE MHOTOATOMHBIX bubmmorexa [TOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
®DeHo: CTPOSHHE MOJIEKYIIHI,
50 busznyecKkue CBOCTBa buommorexa [OK
' https://m.edsoo.ru/2ce72618
ToxcuyHOCTh PeHOA
bu6mmoreka [JOK
51 XUMHYECKUE CBOMCTBA (PeHoIa
¢ https://m.edsoo.ru/037cas5f9

5 CniocoObI TToTy4eHus 1 bubnnorexa [JOK
npuMeHeHue GpeHomna https://m.edsoo.ru/c77ddf4c
[TpaxkTrueckas padota Ne 2.

53 Pemenne sxcriepuMeHTaIbHBIX bubnnorexa [JOK
3aaa4 no teme "CrnupThl U https://m.edsoo.ru/fd0ced09
benonsr"

54 CucremaTu3anus u 0000IIeHIE bu6mmoreka [{OK
3HAHMI 110 TEME https://m.edsoo.ru/1810cb9b
AJbJeruibl ¥ KETOHBI:

AIIEKTPOHHOE CTPOCHHE
55 KapOOHMIIBHOH TPYIIIIHI; bubnnorexa [JOK

TOMOJIOTHYECKHE PsI/Ibl, 00111ast
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
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58

59

60

61

62

63

Anbaeruapl U KETOHDI:

dbuznyeckue CBOMCTBA; peaKun

MMPUCOCAUHCHUSA

Peaxiuu oxuciieHus u
KaueCTBEHHBIC PEAKIIUU
AIBJIETUI0OB U KETOHOB

Crioco6b1 mosryueHust
QJIBJICTH/IOB ¥ KETOHOB

OZHOOCHOBHBIE TIPE/ICITbHBIC
KapOOHOBBIC KHCIIOTBL,
0COOEHHOCTH CTPOCHHS X
MOJIEKYT

N3omepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
¢u3uueckre CBONCTBa

XUMHYECKHE CBOUCTBA
MpPEIEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

Oco0eHHOCTH CBOUCTB
MYpPaBbUHOMN KHCJIOTBHI.
MHuoroo6pasue kapOOHOBBIX
KHUCJIOT

OCO0EHHOCTH CBOMCTB:
Here)IeJ'II)HBIX nu
apoMaTHYECKHX KapOOHOBBIX,
JTMKapOOHOBBIX,

FI/II[pOKCI/IKap6OHOBBIX KHCJIIOT.

Hpe,Z[CTaBI/ITCJII/I BBICIINX
I(ap6OHOBBIX KHUCJIOT

bu6mmorekxa [IOK
https://m.edsoo.ru/c887425¢

Bbu6nuorexa [JOK
https://m.edsoo.ru/a393baa9

bu6nmoreka [JOK
https://m.edsoo.ru/520d1c51

bu6mmorekxa [JOK
https://m.edsoo.ru/fecOb113

bu6mmoreka [IOK
https://m.edso0.ru/700cc87b

bubmnoreka [HOK
https://m.edsoo.ru/40e6e0e9

bu6mmoreka [IOK
https://m.edsoo.ru/bb31be71

bubmnorexa [HOK
https://m.edsoo.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

ITonsiTHE O TPOM3BOIHBIX

bu6mmoreka [IOK

64 KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CriocoOblI osryueHust u

65 npUMEHEeHHEe KapOOHOBBIX bubmmorexa LIOK

https://m.edsoo.ru/7c065¢9d
KHUCJIOT
CrnosxHble 3(pUpsbI:

66 TOMOJIOTHUECKHI psijI, oO1as bu6nmoreka [JOK
dbopmyna, u3omMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIATypa

67 duzndecKkue U XUMAYECKHIE bubmuoreka [JOK
cBoiicTBa 3¢hupoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€tHbixX 3a1a4: o
YPaBHEHUIO XUMHUYECKOU

68 peaxkuuy, Ha OIpeIelIeHue
MOJIEKYJISIPHOM (HOPMYJITBI
OpPraHUYECKOro BEIlleCTBa
[TpakTrueckas padota Ne 3.

69 Pelenue sxcriepruMeHTAIIBHBIX bubnnorexa [JOK
3amay o Teme "KapOoHoBBIE https://m.edso0.ru/4866711tb
KUCIOTHI. ClioskHBIE APUPHT"

Kupsr: ctpoenue, (?I/ISI/I‘IGCKI/IC BuGmrorexa [{OK
70 Y XMMHUYECKHE CBOMCTBA
https://m.edsoo.ru/al9¢5b98
(rumponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTaTKU bubnuorexa [JOK
HEINPENEAbHBIX KUPHBIX https://m.edso00.ru/b0331922
KHUCIIOT. JKUpbl B IpUpoe

72 Mpb1a KaK COJIM BBICIIUX bubmorexa HOK

https://m.eds00.ru/3¢566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

73
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76

77

78

79

80

KapOOHOBBIX KHUCIIOT, UX
Morotee aeiictue. [lonstue o
CUHTETUYECKHX MOIOIIUX
cpenctBax (CMC)
I'eneTnueckas cBsI3b
YTJIEBOJIOPOJIOB U
KHCJIOPOCOACPKAIINX
OpraHWYECKUX BELIECTB
Pacuétel 10 ypaBHEHUAM
XMMHYECKHUX PEaKIU

Cucremaruzanus u 00001eHue
3HAHUU IO TEME

OO0m1as XxapakTeprucTuKa
YTIEBOOB U Kiaccuukarus
YIJIEBOJOB (MOHO-, IU- U
MOJIMCaXapH/Ibl)
Momnocaxapusl: Gpuznyeckue
CBOIICTBa U HAXOX/ICHHE B
npupoe

[IpuMeHeHne TIII0K03bI, €€
3Ha4YeHUE B
KHU3HEAESITETbHOCTH OpraHu3Ma

Jucaxapupl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnenue B nmpupojie u
MIPUMEHEHNE TUCAXAPUJIOB

[Tonucaxapuasl: CTpOCHHE
MaKpOMOJIEKYJ, PU3NYECKHE U

bu6mmoreka [{OK
https://m.eds00.ru/56790c96

bu6mmorekxa [JOK
https://m.edsoo.ru/f8eaf2eb

bubmuoreka [JOK
https://m.edsoo.ru/7a9693al

bu6mmoreka [{OK
https://m.edsoo.ru/b4bdda2d

bu6mmoreka [IOK
https://m.edsoo.ru/5e61122d

bu6nmoreka [JOK
https://m.edsoo.ru/eb0384e7

bu6nmmoreka [JOK
https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
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XHMHYCCKHE CBOMCTBA,
MIpUMEHEHNE

[ToHsiTHE 00 NCKYCCTBEHHBIX
BOJIOKHAX

Permienue pacueTHbIX 3a1a4 Ha
oIpeIesIeHUe TOJIH BBIX0/1a
MPOJIYKTa PEaKIHH OT
TEOPETUYCCKH BO3MOKHOT'O
CucremMarusanus 1 0000111IeH1E
3HAHHI 10 pa3aeiy

Kontponbnas padora Ne 2 mo
teme "Kucnopoconepxaniue
OpPraHUYEeCKHE COCTMHEHUA"
AMUHBL: K1accuduKarys,
CTPOCHHE MOJIEKYJI, 00IIIast
dbopmyna, uzomepus,
HOMEHKJIaTypa U (pu3nyeckue
CBOMCTBaA

XUMHYECKUE CBOWCTBA
amnpaTHIECKUX aMUHOB

AHUWIMH: CTPOEHNE aHWINHA,
0COOEHHOCTH XMMHYECKUX
CBOICTB aHUJIMHA

CriocoObl nosryueHust u
NpUMEHEeHHE amr(aTHIeCKuX
AMHHOB

AMUHOKHCIIOTBI: HOMEHKJIaTypa
U U30Mepusi, pU3nUecKue

bu6nmoreka [JOK
https://m.edso00.ru/6216e766

bu6mmorekxa [JOK
https://m.edsoo.ru/7fde47ef

bu6mmorexa [{OK
https://m.edsoo.ru/08d4364c

bu6mmorexa [{OK
https://m.edsoo0.ru/42c6678¢

bu6mmoreka [IOK
https://m.edsoo.ru/efa7e6ca

bu6nuorexa [JOK
https://m.edsoo.ru/1bc5¢f80

bu6nuorexa [JOK
https://m.edsoo.ru/39¢d21f1

bu6mmoreka [JOK
https://m.edsoo.ru/eal38763

Bbu6muorexa [JOK
https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

cBorictBa. OTaenbHbBIE
MIPEJACTABUTENH O-aMUHOKHCIIOT

XUMHYECKHE CBOMCTBA
AMHHOKHCIIOT, UX

Bbu6nuorexa [JOK

90 OMOJIOTHYECKOE 3HAUCHHUE
https://m.edsoo.ru/77df705a
aMHuHOKHCIIOT. CHHTE3 U
TUAPOJIN3 TIENTUIOB
01 benku kak nmpupogHbie bu6nmoreka [JOK
MOJIUMEPHI; CTPYKTYPhI OEJIKOB https://m.edso0.ru/429¢9899
bu6mmoreka [JOK
92 XuMnueckue cBoHcTBa OEIIKOB
https://m.edso0.ru/6237306d
A3zoTtcoaepikaiue
reTePOIUKINYECKHE
93 coennuenusa. HykienHoBbIe buGnnorexa [IOK
a Y https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OuosoruyecKas poJib
[TpakTudaeckast padora No 4.
Pemienue skcnepuMeHTaIbHBIX
94 3814 110 TeMe bu6nunoreka [JOK
" https://m.edsoo.ru/8e3¢02d1
A3oTcoaepKalime
OpraHu4yecKue coequHeHus"
[TpakTudeckast pabora No 5.
95 Pemenne sxcriepruMeHTABHBIX bubnnorexa [JOK
3aga4 mo reMe "Pacro3HaBanue https://m.edsoo.ru/bde3{df6
OpTaHUYECKUX COCTMHCHUI"
KonTponbnas pabora Ne3 mo
96 TeMme "A3oTcomepiKalime bubnnorexa [IOK
P " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCTUHEHUS
97 OCHOBHBIE TTOHSATUSI XUMUHU bubmuoreka [JOK


https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7

BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUI U METO/IbI UX
CUHTE3a —II0JIMMEpU3aLusl U
MOJIMKOHICHCALIMS

ITmacTmaccel. YTuanzanus u

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

Bbu6muorexa [JOK

78 nepepaboTKa IIacTuKa 1 https://m.edso0.ru/82242¢0f
DJ1acToMepbl: HaTypaJIbHbIN

99 CI/IHTGTI/III:CKI/IG Ka?;})quI/I. 1 bubmmorexa [TOK

https://m.edsoo.ru/246103ec
Pe3una
Bonokna: HaTypanbHble,

100 HCKYCCTBEHHBIE, 1 bubnmoreka [IOK
cunretndeckue. [lonumepst https://m.eds00.1u/5963a601
CIELMAIBLHOTO HA3HAYCHUS
[TpakTudeckast pabora No 6.

101 Pemienne skciepuMeEHTAIBHBIX 1 bubnmoreka [IOK
3a1a4 1o teme "Pacno3HaBaHue https://m.edsoo.ru/3aebd77a
IJ1aCTMAacC ¥ BOJIOKOH"

O060011eHre U cucTeMaTu3alus

102 M3YyYEHHOT0 MaTepualia 1o TeMe 1 bubnnorexa [JOK
"BbICOKOMOJEKYJIIIpHBIE https://m.edsoo.ru/6a22ble8
COCTMHEHHUS"

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME


https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KITACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
Jara uudposbie
Tema ypoka Kourpoasnsie IIpakTHueckue
Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Atom. CocTaB aTOMHBIX sIJIEp. | bubnuotexa [JOK
XUMHUYECKU 3JIEMEHT. M30TOMBI https://m.edsoo.ru/59c112ee
CtpoeHue 31eKTPOHHBIX 000I04eK | bubnmoreka [JOK
ATOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
Krnaccudukanus XuMHYECKUX | bubnmoreka [JOK
3JIEMEHTOB (s-, p-, d-, f-37IeMeHThI) https://m.edsoo.ru/61294af9
Pacnpenenenue 31€KTpOHOB 110 | bu6muoteka [IOK
aTOMHBIM OpOUTAIISAM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOH(PUTYpALlUK aTOMOB
P Quryp but6mmoreka [IOK
3JIEMEHTOB B OCHOBHOM H 1
B https://m.edsoo.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUH
DNIEeKTPOHHBIC KOHPUTYpAIIUX HOHOB. | bubnmnoreka [JOK
DNEeKTPOOTPULIATEIEHOCTD https://m.edsoo.ru/a0764b24
Ilepronnueckuii 3aKOH U
[lepuonnueckas cucteMa XUMHYECKUX
bubmuoreka [JOK
anemeHToB 1. Y. MenaeneeBa, CBA3b C 1
N . https://m.edsoo.ru/16957¢01
COBPEMEHHOU TEOpUEH CTPOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX | bubnmorexa [[OK

MU TIPOCTHIX U CIIOKHBIX BEHIECTB IO
rpynmnam U nepuojam

https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

10

11

12

13

14

15

16

17

CucreMatusanusg 1 0000IIEHNE 3HAHWI
10 TEME

Buapr xumudeckoii cBsa3u. MexaHu3Mbl
00pa3oBaHus KOBAJIEHTHOM CBSI3H.
Bonoponnas cBs3b.
MeXMOIeKyIISIpHBIE B3aMOICHCTBHS

BanenTHOCTE U BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b
AIIEKTPOHHOM CTPYKTYPBI MOJIEKYH C UX
T€OMETPUYECKUM CTPOECHHUEM

Hpe[[CTaBJIeHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTAaB U HOMCHKJIaTypa

BemectBa MonekyisipHOro u
HEMOJIEKYJIIPHOTO CTPOeHUs. THIbI
KPUCTAJUIMYECKHUX PELIETOK U CBOICTBA
BELIECTB

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpeacraBnenune 0 KOJIOUIHBIX
pacTBopax

Uctnunsie PaCTBOPLI: HACBIMICHHBIC
HEHACBHIIIIEHHbIE, PACTBOPUMOCTb.
Kpucramioruapatet

CrniocoObl BeIpake€HUsI KOHIIEHTPAuU
pacTBOpOB

Pemrenue 3a1a4u ¢ MCHOIB30BaHUEM
MOHATHH "MaccoBas JOII
"nn

pacTBOpEHHOTO BemiecTBa'", "MosipHast
KOHIIEHTparus"

bubmunoreka [JOK
https://m.edsoo.ru/8fad2942

bubmuoreka [JOK
https://m.edsoo.ru/5a8072af

bubmuorexa [JOK
https://m.edsoo.ru/3d2ca093

but6mmoreka [JOK
https://m.edsoo.ru/8c66b12a

bubmuorexa [JOK
https://m.edsoo.ru/el167635b

but6mmoreka [IOK
https://m.edsoo.ru/da2¢70e4

bubmunoreka [JOK
https://m.edsoo.ru/e9ccdd8d

bubmnorexa [JOK
https://m.edsoo.ru/328e653a

bubnunoreka [JOK
https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

18 Knaccudukanust 1 HOMEHKIaTypa bu6mmoreka [{JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTtu3anys 1 0000IICHUE 3HAHUI bubmuoreka [JOK
0 TeEME https://m.edsoo.ru/8d2c6a3a
Konrponsnas padora Nel mo remam
"Ctpoenue atoma. [lepuoguueckuii

20 3akoH U [leproauyeckas cucrema bubnmnoreka [JOK
XUMHUYECKUX djieMeHToB J[. 1. https://m.edsoo.ru/70a60aa4
Menneneesa", "CrpoeHue BeliecTna.
MHoroob6pasue BemiecT"
Knaccudukanus XuMHYECKUX peaKIui
B HEOPraHWYECKON U OPraHU4eCKON

)1 XUMUHU. 3aKOH COXPaHEHUSI MaCChl bubnmoreka [JOK
BEIIECTB; 3aKOH COXpPaHEHUI U https://m.edsoo.ru/6335cdd2
MIPEeBpaIIeHUs] SHEPTUU TPU
XUMHUYECKHUX PeaKIMsIX
TennoBbie 3¢ (HeKTh XUMUIECKHX

22 peakuuil. TepMoxumuueckne bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenust no ypaBHeHUSIM

23 XUMUYECKHUX PEAKLIUN U bubamorexa LHOK

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

TEPMOXUMHYECKUM ypaBHEHUSIM
CKOpOCTh XMMHYECKOH peaKiuu, eé

24 3aBHCUMOCTH OT Pa3IHyHbIX (DAaKTOPOB.
Karanu3 u kaTanuzaropsl

25 ['oMoreHHbI€ U reTepOreHHbIE PEaKIuu

%6 [IpakTuyeckas padota Ne 1 o reme bubnuoreka IIOK

"BnusiHue pa3nuyHbIX (PaKTOPOB HA

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



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1

CKOPOCTh XUMUYECKOM peakiun"

OO0paTtumMbie 1 HEOOpATUMBIE PEAKIINU.

but6mmoreka [JOK

27
XUMHUYECKOE PABHOBECUE https://m.eds00.ru/30952f9b
[TpaxTrueckas padota Ne 2 o Teme
28 "BausiHue pa3auyuHbIX (GaKTOPOB HA Bubnmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MOJIO’KEHUE XUMUYECKOTO PAaBHOBECHS
DIIEKTPOMTHYECKAs JUCCOIHALIHS.
29 CI/IJ‘IBHI:;IC 1 c1a0ble AJICKTPOTUTHI bubmorexa [IOK
P ' https://m.edsoo.ru/5f766bdf
Crenenb 1uccouualnu
HNonnoe npoussenenne Boabl. Cpena
30 BOJHBIX :CTBO oB. Boxopo HBII:Z bubmmorexa HOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokasateinb (pH) pactBopa
I'maponu3s coneit. Peakiumn,
31 1| ofeKan ue B pacTBOpax bubmorexa [TOK
P Hl P P https://m.edsoo.ru/09d5a9bd
3JEKTPOJIUTOB
[TpakTiueckas pabota Ne 3 o reme
32 "XUMHUECKHE PEAKIUU B PaCTBOPAX Bubmmorexa [IOK
"p H P P https://m.edsoo.ru/2e3daeb0
AIEKTPOIUTOB
OKHCIUTENHEHO-BOCCTAHOBUTEIIHHBIE
33 eakuuu. Baxxnenime OKUCIUTENN U Bubamorexa [IOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAHOBUTEIHN
34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO- bubmuoreka [IOK
HMOHHOT0) OajaHca https://m.edso0.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIaBOB bubnmnorexa [JOK
BEIIIECTB https://m.eds00.ru/93fb97d2
36 Pemienue 3a1au pa3auvHbIX THIIOB bubmorexa [TOK
AP https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbpIX TUIIOB bubnmnorexa [JOK


https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16

38

39

40

41

42

43

44

45

46

Cucrematusanusa 1 00001eHEe 3HAHUN
1o TeMe "XHUMUYECKUE peakiu'

Kontponbhas padota Ne 2 o reme
"Xumuueckue peakuuu"

[TonoxeHne HEeMeTaIOB B
[lepuoanueckoii cucteMe XUMHUECKUX
anemenToB /I. 1. Menaeneera u
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
®dusndecKkue CBONCTBa HEMETAIIOB

ANI0TpONUs HEMETAIOB (HA TPUMEPE
KHUCTI0poJia, cephl, hocdopa u
yriiepoia)

Bogopona: nonyuenue, pusndeckue u
XHMHYECKHUE CBOMCTBA. [ upubl

["anmoreHpl: HAX0XICHHUE B TIPUPO/IEL,
CIOCcOOBI MOJTydeHUsI, PU3NIECKHUE U
XMMHYECKHUE CBOMCTBA

Tl'anorenoBonoponasl. Baxuerimue
KHCJIOPOJICO/IEPKAIUE COSTMHEHUS
raJIoreHOB

JlabopaTopHble U IPOMBIILIICHHBIE
CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB.
[IprMeHeHne raJoreHoB U UxX
COEMHEHHI

[TpakTtuueckas padora Ne 4. Pemenue
AKCIEPUMEHTAIbHBIX 33/1a4 110 TEME
"T"anorensr”

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

bubmnoreka [JOK
https://m.edsoo.ru/c161eb85

bubmmoreka [JOK
https://m.edsoo.ru/a8a0a930

bubmuoreka [JOK
https://m.edsoo.ru/8ca2dcad

bubnunoreka [JOK
https://m.edsoo.ru/ef92c¢91¢

but6mmoreka [{OK
https://m.edsoo.ru/0aa8f613

bubmuoreka [JOK
https://m.edsoo.ru/4e223795

bubnuoreka [JOK
https://m.edsoo.ru/6b3255e6

bubmuorexa [JOK
https://m.edsoo.ru/6971aca4

bubnuoreka [JOK
https://m.edsoo.ru/8b26fecd



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd

Kucnopona: nabopatopHeie u
IPOMBIIIICHHBIC CIIOCOOBI MOTYyYCHHS,

bubmuorexa [JOK

47
(bu3NYecKue U XUMHYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHne Kucnopoia u 030Ha

bu6mmoreka [JOK
48 OKcHuabl ¥ IEPOKCUIIBI
a p a https://m.edsoo.ru/5¢8816a0
49 Permenue 3amay pa3InyHbBIX THUIIOB bubmmorexa ITOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOKIEHHE B IPUPOJIE,
50 CH(I))CO6LI MOJIy4YEHHUS (;I/I;:/I‘IGCKI/Ie u Bubnmorexa LIOK
Y . https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
but6mmoreka [IOK
51 CepoBoIOpOI, CYJIL(PUIBI
POBOZIOPOL, CyIbOU https://m.edsoo.ru/7¢875999
Kucnopoacoaep:xaiine coeJuHEHUS
52 cephl gCO6GHHIZ)CTI/I CBOMCTB CEpHOM bubmorexa OK
PBL p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[TpakTrueckast pabota Ne 5. Pemenue
bubmuoreka [JOK

53 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME

" . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHeHus
A30T: HaAX0XJICHHE B IPUPOJIC,

54 CIOCOOBI MOTyYeHUsI, PUBNUECKHE U bubnuotexa [JOK
XHMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoacoaepskamiyie coeTuHCHUS

55 asora I())co6eH}II)00TI/I CBOMCTB a30THOM bubmorexa LOK

' https://m.edsoo.ru/e2965afe
KUCIIOTBI
56 ITpuMmeHeHne a30Ta U €ro COEIUHEHH. bubnuoreka [IOK

A30THBIE y100OpeHus

https://m.edso0.ru/129£5059



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059

®dochop: HaxXOKIEHHUE B IPUPOJE,
CIOCOOBI MOTy4eHUsI, PU3NUECKHE U

bubmuorexa [JOK

57
xuMudeckue cBorictBa. dochumbr u https://m.edsoo.ru/9a6b43ec
dochun
Oxkcunsl dhocdopa,

58 (1)00(1)2(1) c(})) er>1<£ re KucioTel. Conu bubmorexa [OK

p }i prratl ’ https://m.edsoo.ru/c7a2d429
dhochopHON KHCIOTHI

59 [Tpumenenue docdopa u ero bubnmnorexa [JOK
coenuHeHni. @ocdopHbIe yI0OpEHUS https://m.edsoo.ru/a218070a
[Tpaktrueckas padota Ne 6. Pemenne

but6mmoreka [JOK

60 HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME

" " https://m.edsoo.ru/8175ac3f
A3ot u hochop 1 UX COeTUHEHHS
VYriepoa: HaXokEeHUE B IPUPOJIE,

61 AJTOTPOIIHBIE MOIUDUKALINY; bubnmnorexa [JOK
¢du3nueckre 1 XUMUYECKHE CBOMCTBRA, https://m.edsoo.ru/1eb19f%e
MIPUMEHEHUE
Oxcun yriepoga(Il), okcng

62 e oya(I\If)) r(on)LHas[ KHCIIOTa U €€ Bubamorexa [IOK
yHIepoa Y https://m.edsoo.ru/dba58adf
conu

63 Penrenue 3a7au pa3inyHbIX TUIIOB brbmorexa [OK

AdLP https://m.eds00.ru/6029b609
Kpemunii: HaxoKIeHIE B IPUPOJIE,
64 CI'?OCO6BI oI ‘ICI—?I/I}I CI)HSHEe(I:)KIfe u Bubamorexa [IOK
y L https://m.edsoo.ru/143558ab
XUMHUYECKHE CBONCTBA
65 Oxkcua kpemaus(IV), kpemaueBas bubnmoreka [JOK
KHUCJIOTA, CUIIMKAThI https://m.eds00.ru/3170e7b1
bubmuorexa [JOK
[TpumeHeHre KpEMHUS U €ro
66 https://m.edsoo.ru/393cdac0

coequHennil. CTEeKI0, €ero noJyueHue,

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



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

BHUBI CTCKIIA

67 Pemrenue 3agad pa3in4HbIX TUIIOB buGnnorexa LIOK
p https://m.edsoo.ru/b624801
68 CucremaTu3anys U 0000IICHUE 3HAHUIM bubmmoreka [JOK
o Teme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonTtponbhas padora Ne 3 mo teme bu6muoreka [JOK
"HemeTtamnbr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHOMN bubnmoreka [JOK
PpaboThI, KOPPEKIIHS OIMTHOOK https://m.edso0.ru/2b7¢9510
ITomoxeHre METAIIIOB B
[Tepuoanyueckoil cucteMe XUMUYECKUX
71 a5ieMeHTOB. OCOOEHHOCTH CTPOEHHUS bubmmorexa TTOK
' p https://m.edso00.ru/9839c16¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJNIOB
OO6mue ¢puznyeckre CBOCTBa
72 MeTtaaoB. [I[ppMeHeHne MeTaIoB B bubmmorexa LOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHHUKE
7 CmuiaBsl MetasuioB. Kopposus bubnmnorexa [JOK
METaJII0B https://m.edsoo.ru/42b872¢3
74 Pemenne 3amay pa3IundHBIX THIIOB bubnnorexa LIOK
Aatp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUIN PSIT HAIPSOKEHUI
75 MeTaJIJII)OB Oo6rIue cnopco6m H(I:JI YeHUS bubmmorexa LOK
- ot y https://m.edsoo.ru/94eb377a
METaJNIOB
OO0mas xapakTeprucTuka MeTaiioB [A-
76 rpymsl Ileppoauyeckoi cucrteMsl bu6muoreka [IOK

XAMUYECKHX 3JIEMEeHTOB. HaTpuii n
KaJIMi: IoTy4YeHue, pusnueckue u

https://m.edsoo.ru/e12c26b3
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https://m.edsoo.ru/9839c16c
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https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
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78

79

80

81

82

83

84

85

XHUMHUYCCKHUC CBOﬁCTBa, IIPUMCHCHUEC
IMPOCTBIX BCHICCTB U UX COGI[I/IHGHI/Iﬁ

OO6mas xapakrepucTika Metaios ITA-
rpynnsl [lepuoandeckoi cuctembl
XMMHYECKHUX 3JIEMEHTOB. Maruuii u
KaJIBLIWI: TTOJTyueHue, pusndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
MPOCTBIX BEIIECTB U UX COCIUHEHUN

JKEcTKOCTh BOABI U CITIOCOOEI €8
yCTpaHEHUs

ANIOMHHUI: TTIOTydeHue, Gu3ndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHECHHE

AmdoTepHbIe CBOICTBA OKCHIA U
TUIPOKCHU/IA ATFOMUHUS,
TUIPOKCOKOMITIIEKCHI aTFOMUHUS, UX
MIPUMEHEHUE

Pemenne 3a1a4 pas3IMYHbIX TUIIOB

[TpakTudeckas padora Ne 7. Pemenue
AKCIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Mertasuisl TJIaBHBIX OArpyII”

OO01mas XxapakTepuCTHKa METAJUIOB
no6ounbIx noarpymni (b-rpymm)
[lepronnveckoit cuCTEMBI XUMHUECKUX
DIIEMEHTOB

PusndyecKknue 1 XUMUYECKHE CBOMCTBA
XpOMa U €ro COeANHEHUN, UX
IIPUMEHEHNE

Baxueline coelMHEHNs Maprasia.

bubnunorexa LIOK
https://m.edsoo.ru/7c3e49c0

bubnunorexa LIOK
https://m.edsoo.ru/c74bfae9

but6mmoreka [JOK
https://m.edso0.ru/0e79b266

bubmuorexa [JOK
https://m.edsoo.ru/5d12d318

bubmuoreka [JOK
https://m.edsoo.ru/27a4af43

bubnunoreka [JOK
https://m.edsoo.ru/610d7431

but6mmoreka [{OK
https://m.edsoo.ru/9911bef3

bu6nunoreka [JOK


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

IlepmaHranar Kanus, ero
OKHCJINTEIIbHBIE CBOWCTBA

duznueckre U XUMUYECKHE CBOICTBA

https://m.eds00.ru/039d69c8

86 ’)kenesa u ero coegunenuii. [lonyuenue bubmorexa LOK
’ Y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUTaBOB Keie3a
dusnueckre U XUMHUUECKHE CBOIICTBA
87 MEJH U €€ COeTMHEHNH, UX bubmmorexa ITOK
’ https://m.edsoo.ru/2bc0f954
MpUMEHEHNE
duznyeckre ¥ XMUMUIECKIE CBOMCTBA
28 IIMHKA M €r0 COeAUHEHMH, NX but6mmoreka [IOK
IIpUMeHEeHUe. [ NIPOKCOKOMIUIEKCHI https://m.edsoo.ru/blf2beal
IIUHKA
[Tpaktrueckas padota Ne 8. Pemenne
but6mmoreka [{IOK
89 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MeTasl TOOOYHBIX TOATPYIIT
but6mmoreka [{IOK
90 Pemenue 3a1ay pa3aM4HBIX THIIOB
https://m.edsoo.ru/a8b83d83
O00011eHNe U CUCTEMATU3ALIIS
bubmnoreka [JOK
91 M3YyYEHHOT0 MaTepualia 1o TeMe
" " https://m.edsoo.ru/e91{e975
MeTaisl
9 Kontponbnas pabota Ne 4 o reme bubnmoreka [JOK
"Metannsr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yinbTaToB KOHTPOJIBHON bu6mmoreka [IOK
PaboThI, KOPPEKITHS OIMTHOOK https://m.edsoo.ru/9ebff2fd
Ponb xuMuu B o0ecieueHun
04 YCTOMUMBOTO Pa3BUTHS YEIIOBEUECTBA. bub6nunoreka [JOK

ITonsarue o HAayYHBIX MCTOAax
HCCICa0BaHUs BCIICCTB

https://m.edsoo.ru/080fe1{0
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99

100

101

102

Hay4nble mpuHIIUIIEI OpraHU3aluu
XUMHUYECKOT0 TPOU3BOICTBA.
[TpoMbIiIeHHbIE CTIOCOOBI MOTYYeHHUS
BAKHEWILINX BEUIECTB

XUMHUYECKOE 3arpsi3HEHUE
OKPYXAaIOIIE Cpeibl U €ro
MTOCJIE/ICTBHS

XHUMHS U 300POBbE YEIOBEKA.
JlexapcTBeHHBIE CpEACTBA

XuMmus muiy. Poibs XUMHH B
obecreyeHny MUILEBON 0€30I1aCHOCTH

Kocmernueckue u napdromepHbie
cpenctBa. beitoBas xumus

XuMus B CTpOUTENLCTBE. BaskHemne
CTPOUTEIIBHBIE U KOHCTPYKIIMOHHBIE
MaTepHuabl

XUMHS B CEIILCKOM XO3SMCTBE.
Oprannueckue 1 MUHEPAIbHbBIC
yaoOpeHus

CucreMatu3anus 1 0000IIeHE 3HAHUIT
10 TEME

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

bubmuorexa [JOK
https://m.edsoo.ru/2e45a44f

but6mmoreka [{OK
https://m.edsoo0.ru/9f11bf51

bubmuorexa [JOK
https://m.edsoo.ru/a6552721

but6mmoreka [IOK
https://m.edsoo.ru/1{7b5bd2

bubmnoreka [JOK
https://m.edsoo.ru/da42d5a9

bubmuoreka [JOK
https://m.edso0.ru/61¢69003

bu6nunoreka [JOK
https://m.edsoo.ru/fd39587d

bubmmoreka [JOK
https://m.edsoo.ru/db979¢70
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https://m.edsoo.ru/db979c70

IMPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
HPOI'PAMMDBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsSieMOro
TpeOoBaHUs

1

1.1

1.2

1.3

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJibTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI NMPOrpamMMbl CpeIHero 001ero
oOpa3zoBanus

BrnaneHue cuctreMo XUMHUYECKUX 3HaHHI>i, KOTOpasd BKJIKOYACT:

OCHOBOIIOJIAralOIIUe MOHATUS (XUMHUYECKHH 3JIEMEHT, aTOM, H30TOIIH,
AJIEKTPOHHAsI 000JI0UKa aToMa, §-, p-, d-3JEKTPOHHBIE OpOUTAIN aTOMOB,
OCHOBHOE H BO30YXXIEHHOE COCTOSHHE AaToMa, WOH, MOJIEKYJa,
BAJICHTHOCTB, QJICKTPOOTPHULIATCIIbHOCTD, CTCIICHDb OKHUCJICHHA,
XUMHYECKass CBA3b (G- U T-CBS3b, KpPATHBIC CBS3U), THOpUAM3AIINSL
aTOMHBIX OpOHWTaNel, KPUCTAUTMYECKasl pemeTKka, MOoJb, MOJSpHas
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHIIEHTPAIUS, pPACTBOPHI
(MCTUHHBIE, IUCIEPCHBIE CUCTEMBI), KPUCTAIJIOTUAPATHI, YIJIEPOJHBIN
cKkesleT, (YHKIMOHAJbHAs TpyIIa, paauKal, HU30MEpbl, CTPYKTypHas
dopmyna, um3zomepuss  (CTpyKTypHas,  TreoMmeTpuyeckas  (Uuc-,
TpaHCU30MEpHsI), TOMOJIOTUYECKUI psA, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCJIOPOJ- U a30TCOAEpIKAallie COCAMHEHUsS, OMOJIOTHYECKH aKTHBHBIC
BeliecTBa (yriaeBobl, JKUPbI, OCJIK1), MOHOMED, TIOJIUMEp, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COCTUHEHUS, KPEKUHT, PU(OPMHHT, TUIIBI
XMMHUYECKUX pEaKkuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE, JK30- U
SHIOTEPMHUYECKHE, PEaKIMd HOHHOTO OOMEHa, TOMO- U T'€TepPOTreHHbIC,
o0paTUMble U HEOOpaTHMBIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOIMTHI,
AJIEKTPOJIUTUYECKAsT JUCCOLMALUS, CTENEHb JAUCCOLUUAINN, OKUCIUTEb,
BOCCTAHOBUTEINIb,  JJICKTPOJU3, CKOPOCTh XHMHYECKOH  peaKIuw,

XUMHUYECKOE PABHOBECHE)

TEOPHUH U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOEHHUS OpPTraHUYECKUX
BeuiectB A.M. byTtiepoBa, Teopusi 3JI€KTPOIUTHUECKON AMCCOLUALNM,
[lepuonnueckuit 3akon J[.M. MenneneeBa, 3aKk0H COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUs, JIEKAIIME B OCHOBE MOHUMAHHS NPUYMHHOCTU U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA ATOMHOM, MOJICKYJISIDHOM W HAAMOJICKYJISIPDHOM YPOBHSAX

npeaCTaBJICHHUA (¢} MECXaHU3Max XUMHNYCCKHX peaKHHfI,

TCPMOAUHAMHUYCCKUX u KHUHCTHYCCKHNX 3aKOHOMCPHOCTAIX ux



1.4

1.5

2.1

2.2

IMPOTCKAaHUA, O XUMHUYCCKOM PAaBHOBCCHHU, JUCIICPCHBIX CUCTEMAX

(aKTOJOTUYECKHE CBEIACHUS O CBOMCTBAaX, COCTaBE, TOJYYCHHH |
0e30macCHOM  HCIIOJB30BAHWM  BAKHEHIIMX  HEOPTraHUYECKUX  H
OPraHMYECKUX BEIIECTB B OBITY M TNPAKTHYECKON ACSITENHbHOCTU

YeJIoBeKa
o0IIre Hay4YHbIC MPUHIIMITBI XUMUYECKOTO MPOU3BOJCTBA (Ha MpUMEpe
MIPOM3BOJCTBA CEPHOIl KHUCIOTHI, aMMHaKa, METaHoja, IMepepadOTKH
HeTH)

CdopMUpOBaHHOCTH YMEHHI BBISIBIISTH:

XapakTepHble TPU3HAKH W  B3aUMOCBS3b M3YyUYCHHBIX  TOHSATHUH,
MPUMEHSATH COOTBETCTBYIOIIME TOHSITHS TPU OINHUCAHUM CTPOCHUS U
CBOMCTB HEOPTraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBpaALICHUN
B3aUMOCBS3b XMMHUYECKUX 3HAHUM C TMOHATUSAMH M TPEJICTABICHUSIMHU
JIPYTHX MPEAMETOB ISl 00Jee OCO3HAHHOTO MOHUMAHUS M OOBSCHEHUS

CYIITHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA

3.1

ChopmrpoBaHHOCTH YMEHHS UCIIOJIB30BATh:

HAUMEHOBAaHUSI XHUMHYECKHX COCIAMHCHUM MCKAYHAPOAHOTO COrO3a
TGOpGTH‘IGCKOﬁ u HpHKJ’I&I[HOfI XMMHU W TpPUBHUAJIBHBIC HAa3BaAHUA
BCIICCTB, OTHOCAIIUXCA K M3YUCHHBIM KjlacCaM OpPraHu4€CKUX U

HEOPraHUYECKUX COCIUHEHUI

3.2

4.1

4.2

4.3

XMUMUYECKYI0 CHMBOJHUKY JUISI COCTAaBICHHS (POPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJETHBIX) (OpMYJI OPTaHUYECKUX BEIIECTB
CdopmupoBaHHOCTH YMEHHUS KIACCUPUITUPOBATE:

HEOPraHWYECKUE BEILECTBA, CAMOCTOSITEIbHO BBIOMPATh OCHOBaHHS U
KPUTEPUH IS KIacCU(PUKAIIU N3y4aeMbIX XMMUYECKUX OOBEKTOB
OpraHMYecKHUe BEIIECTBA, CaMOCTOSTEbHO BBIOMPAaTh OCHOBaHUS U
KPUTEPUH IS KIacCU(PUKAINY N3y4aeMbIX XMMUYECKUX OOBEKTOB
M0 pa3NUYHBIM IPHU3HAKaM (YHCIY W COCTaBYy pPEarupyrolidX BeIIEeCTB,

TermmoBoMy 3(QQeKTy peakiud, H3MEHEHHI0 CTeleHeW OKUCICHHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIIUH, YIACTHIO KaTaIru3aTopa)

ChopmupoBaHHOCTH YMEHUSI XapaKTEPU30BATh JJICKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHM) W HOHOB
XUMUYECKUX 31eMeHTOB 1 — 4 nepuonos lleproauueckoit cucremst [.1.
MeneneeBa U UX BaJCHTHbIE BO3MOKHOCTH, UCIOJb3Ys MOHATUSA S-, D-,

d->NIeKTpOHHBIE OPOUTANIN, YHEPTETUUECKUE YPOBHHU



7.1

7.2

7.3

CdopMUpOBaHHOCTH YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB M 00pa3yeMbIX UMM COCTUHEHHH IO
MepuoiaM U rpyIiam

ChopMupoBaHHOCTE yMEHHSI COCTABISITH YPABHEHHS] XUMHUYECKUX
peaklMii U pacKpbIBaTh UX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MTOCPEICTBOM COCTABIICHUS
ANIEKTPOHHOTO OallaHca 3TUX peaKlui

YpaBHEHHUsI PEAKIM pa3IMYHbIX THUIIOB, TOJHBIE M COKpAIIEHHBIE
ypaBHEHUS peaKLUUii HOHHOTO 0OMEHa, yUYUTHIBasl YCIOBHUSL, MPH KOTOPBIX
9THU PEAKIUU UAYT 0 KOHIIA

peakuuil THIPOJU3a, peakiuil KOMIUIeKCooOpazoBaHusl (Ha MpUMeEpe

TUIPOKCOKOMILJIEKCOB IIMHKA U QJIFOMUHUSA )

8.1

8.2

10

10.1

10.2
10.3
10.4

ChopmupoBaHHOCTH YMEHHUS MTOATBEPKAATH:

Ha KOHKDETHBIX IIpUMEpax XapakTep 3aBUCHMOCTH PEaKIMOHHOU
CIIOCOOHOCTH OpPraHMYECKUX COCIUHEHWH OT KpPaTHOCTH U THIIA
KOBAJICHTHOM CBSI3U (G- U T-CBS3H), B3aUMHOIO BJIMSHUS ATOMOB U TPy
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT 0COOEHHOCTEH peanu3aliy pa3InyHbIX

MEXaHU3MOB IPOTEKAHMSI PEAKIUI

XapaKTCPHbBIC XHWMHUUYCCKUC CBOMCTBA BEIIECTB COOTBECTCTBYHOIIIUMHA

SKCIIEPUMEHTAMMU M 3aIUCAIMH YPABHEHUN XUMUYECKUX PEAKIUN

ChopmupoBaHHOCT, YMEHHUSI XapaKTepU30BaTh COCTaB M BayKHEHIINE
CBOMCTBA BENICCTB, MNPUHALISKANUX K ONpPEAeIEHHBIM KiaccaM H
rpynmnaM coeIuHeHUH (IPOCThIe BEIIECTBA, OKCUIBI, TUIPOKCUIBI, COJIH;
YTIEBOIOPOBI, IPOCTHIE A(UPBI, CIUPTHI, PEHOIBI, aTbACTH/IbI, KETOHHI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIE A(UPBI, KUPBI, YIJIEBOJbI, AMUHBI,

AMUHOKHUCIIOTBI, OCJIKH)

ChopmupoBaHHOCT, YMEHHS NPOBOAUTH PACUYETHI MO XHUMHUYECKUM
dbopMyslaM M YpaBHCHHSM XHUMHUYECKHX PEaKIUW C HCIOJIb30BAHUEM

(bU3NIECKUX BEITHYUH:

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAaKIUH, €CIU OJTHO
U3 UCXO/HBIX BEUIECTB JIAaHO B BUJEC PACTBOPA C ONPENEIEHHOIN MacCOBOM

JIOJICH PacTBOPEHHOTO BEIIECTBA WIIH JAaHO B M30BITKE (MMEET MPUMECH )
MacCOBOM WM 00BEMHOM JIOJTH, BBIXO/IA MPOYKTa PEaKIIUU
TerI0BOTO 3 (DHeKTa peakiui

00BEMHBIX OTHOIICHHH Ta30B

10.5

10 HaXO0XXIACHHIO XHUMHYSCKOM (bOpMYJ'IBI BCIICCTBA



11

Brnanenue cucteMol 3HaHHMI O METOJAX HAyYHOTO IMMO3HAHHS SIBJICHUU
MPUPOJIBI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX U YMEHUE MPUMEHSITh
9TU 3HAHMUS TPHU SKCIEPUMEHTATBHOM HCCIIEIOBAHUM BEIIECTB U JUIsS
OOBSCHEHHMsS] XMMHYECKUX SBJICHUH, HMEIOIIMX MECTO B TPHPOJE,

HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA U B HOBCGHH@BHOI;'I KHN3HU

12

C¢hopMHPOBAaHHOCTE yYMEHUS NPUMEHATH (MCIOJIB30BAaTh) 3HAHUS O
COCTaBE W CBOMCTBAaX BELIECTB Ui 3KCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TPOTEKAHUS XUMHUYECKHUX
peakMii ¥ TPOTHO3MPOBAHMS BO3MOXKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHbIE XMMHUYECKHE 3HAHMUA IJIi OOBSICHEHUS U MPOTHO3ZUPOBAHMS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYyUHYIO MPUPOLY; JUIsl HPUHATHS

rpaMOTHBIX pCIJ_ICHI/Iﬁ np06neM B CUTyalluAdX, CBA3aHHLIX C XUMHUEH

13

14

CdopMuUpOBaHHOCTH YMEHHS TUIAHHPOBATH W IMPOBOJUTH XUMHUUYECKHUM
SKCIICPUMCHT (HOJIy‘-IeHI/Ie U U3YyUCHHUC CBOICTB HCOPraHUYCCKUX U
OpPTaHUYECKUX BEIIECTB, KAYECTBEHHBIC pEAKIUU  YIICBOJOPOIOB
Pa3INYHBIX KJIACCOB M KHCJIOPOACOACPIKAIIMX OPraHHYECKUX BEIICCTB,
pelnieHue IKCIIEPUMEHTATBHBIX 3aaq o pacro3HaBaHMIO
HEOPTaHMYECKUX M OPTaHWYCCKUX BEIIECTB) C COOJIOJCHHEM IPaBHUII
OesomacHoro  oOpallleHHuss ¢  BelecTBaMU U JIaDOpaTOPHBIM
o0opynoBaHueM; (pOpMyIHUPOBATH IEIU MCCIEIOBAHUS; MPEACTABIATH B
pa3uuHOM  (opMe pe3yibTaThl AIKCIICPUMEHTA, AaHAJIU3UPOBATH U

OLICHUBATh UX JOCTOBCPHOCTH

ChopMHPOBaHHOCTE YMEHHSI OCYLIECTBIIAThH LIEJICHANPABICHHBIA MOUCK
XUMHUYECKON MH(OpMAIMU B Pa3IMYHbIX UICTOYHHMKAX (Hay4Has U yueOHO-
Hay4Has JIMTepaTypa, CpeAcTBa MaccoBOM MH(popMaluu, cetb MIHTEpHET 1
JIpyTHe), KPUTHUECKH aHAIM3UpOBaTh XUMHMYECKYI0 HH(POPMAIHIO,
nepepabaTbiBaTh €€ U HCIOJIb30BaThb B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOH 3a1aueit

15

ChopmMupoBaHHOCTb yMEHHSI  MPOTHO3UPOBATH, AHAIM3UPOBATH U
OLCHMBaTh HMH(POPMAIMIO C TMO3MLUH SKOJOIMYECKOH 0e30macHOCTH
MOCJIEACTBUM OBITOBOM M MPOW3BOJICTBEHHON MEATENBHOCTH YENOBEKa,
CBSI3aHHOM C TiepepaboTKOil BellecTB; CPOPMHUPOBAHHOCTb YMEHHM
OCO3HaBaThb OIIaCHOCTb BOSﬂGﬁCTBHH Ha KHUBBIC OpraHu3MbI
OHpC,Z[eJIéHHLIX BCIICCTB, IIOHHMMAas CMBICI II0Ka3aTciIid Hpel[eJILHOfI
JOIYCTUMOM KOHLIEHTpalluM, M TOSACHATh Ha IpUMepax CHOCOObI
YMCHBUICHHUSA W NPCAOTBPAICHUA UX BPCIHOT'O BO3H€ﬁCTBHH Ha OpraHusm

YCJIOBCKaA



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbIX HA EI'D
1O XUMHUHN

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1.1

TeopeTnyeckre OCHOBBI XUMUU

Crpoenue BemectBa. CoBpeMeHHasi MOJelb CTpoeHus aroma. Pacmpenenenue
AJIEKTPOHOB IO DJHEPreTHYecKHM ypoBHsM. Kiaccupukamuss XUMHYECKUX
anemMeHTOB. OCOOCHHOCTH CTPOEHUS SHEPTETHIECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHUS aTOMOB. OJEKTPOHHAas

KoH(UTyparys aroma. BaJleHTHBIC AIEKTPOHBI

1.2

Ilepuonnueckas cucrtema XxuMmudeckux odnaemMeHtoB .M.  Menneneesa.
Ouznueckuit cMmbicn llepuoanueckoro 3akona /.M. Menneneesa. llpuunnael u
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB DJIEMEHTOB U WX COCIUHEHUH I10
nepuojaM W TpymnmaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB TPOCTHIX

BCIICCTB, BOOOPOJHBIX COC}IHHGHHﬁ, BBICHIMX OKCUAOB U THAPOKCHUIOB

1.3

1.4

1.5

BanentHocTs. DnekTpooTpuniateabHOCTh. CTENeHb OKUCIECHUS

Buapl xumudeckoit cBsa3u (KOBaJeHTHAs, MOHHAs, METAUTMYECKAsl, BOJIOPOIHAS)
1 MeXaHM3MBbI e€ 00pazoBaHus. MeXMONEKysIpHbIE B3auMO/eiicTBHs. BemecTsa
MOJIEKYJIIDHOTO W HEMOJIEKYJISIPHOTO CTPOEHHs. THIbl KPUCTAJUIMYECKUX

pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMYECKOMN perEéTKI

XuMH4decKas pcaKknus. KHaCCI/I(l)I/IKaL[I/I}I XHUMHUYCCKHUX peaKLII/Iﬁ B

HEOpPraHMYECKON 1 OpraHN4eCcKO XUMHUU. 3aKOH COXPaHEHHSI MAcChl BEILIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IN4HbIX (PaKTOPOB

1.7

1.8

1.9

1.10

1.11

1.12

TennoBbie 23 (PEeKTh XUMUUECKUX peakiuid. TepMOXUMHUUYECKHUE YPAaBHECHUS

OOpatumble peakiuu. XuUMHYecKoe paBHoBecue. DakTOphl, BIHAIOIIME HA

coCTOsiHME XxuMuueckoro pasHosecus. [Ipuauun Jle [larense

Dnextponuruyeckas auccouuanus. CunbHble u ciabbie snexTponuthl. Cpena
BOJHBIX PAacTBOPOB BEILECTB: KHCHas, HEUTpasibHas, 1ienoyHas. CreneHb
nucconuanui. Peakiuy noHHOro ooMeHa

IMaaponus coneit. Monnoe npousBeneHne Boabsl. Bogopoansiit nokazatens (pH)
pacTtBopa

CriocoObI BeIpaKeHHUsI KOHIIEHTPAILMU PACTBOPOB: MAacCOBasi JOJS PACTBOPEHHOTO
BEIIECTBA, MOJISIpHAs KOHIIEHTpauus. HacelllleHHble ¥ HEHACHIIECHHBIC

pacTBOpHI, pacTBOpUMOCTh. Kprcramnoruaparst

OKXUCIIUTEIIBHO-BOCCTAHOBUTEIBLHEIC pE€aKiuu. IToBeneHue BellecTB B cpeaax ¢

pa3HbIM 3HaueHneM pH. MeToap! 271eKTpoHHOTO OanaHca



1.13

2.1

2.2

23

24

DNEeKTPOIN3 pacTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPraHUYECKON XUMUU

Knaccugukanus HeopraHnyeckux coequHeHuil. HoMeHnknaTypa HeopraHmueckux
BEIIIECTB

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAJJIOB (HATpWUM, Kanuil, KajablUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, >KeJie30, MeIb) U HX coeauHeHuil. OOiue
CHOCOOBI MOJTYYEHUS] METAILIOB

XUMUYEeCKHE CBOMCTBA BaKHEUIIMX HEMETAIIOB (TaJOreHoB, CEpbl, a3oTa,
dbochopa, yrmeponga W KpeMHHS) HM  HMX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOICPIKAIIUX KUCIIOT, BOAOPOIHBIX COCTMHCHHIA)

I'eHeTndeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, IPHHAICIKAIINX K PA3TMIHBIM

Kj1accaM

2.5

#H##Par### nentudukanus Heopraunueckux coequHeHuii. KauectseHnoie

PC€aK Ha HCOPTraHNMYCCKUC BCUICCTBA U HOHBI

3.1

OCHOBBI OPraHUYECKON XUMUU

OCHOBHEBIE IIOJIOKCHUA TCOpHUU XUMHUYECKOT'O CTPOCHHA OpTraHU4YCCKUX
coenunennit A.M. ByTiiepoBa. YTiepoaHbIN CKEJIET OpPraHUuYeCKOW MOJICKYJIBI.
KpatHocTh XMMHUYECKON CBSI3U. S- M P-CBS3U. Sp3-, Sp2-, Sp-THOpUAU3AIMU
opOuTaneil aToMOB yriieposia. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XUMHUUYECKOTO

cTpoeHns Moseky. ['omonoru. I'omonornyecknii psaa. Mzomepus u nzomepsl

3.2

[lonsiTie o  QyHkumoHanbHOM  rpymme.  OpueHTanuoHHble 3 eKTsI

3aMECTUTEIEN

3.3

3.4

3.5

[IpencraBnenne o kimaccUpUKAIMU OpraHWYECKUX BemecTB. HomeHkmaTtypa
OpraHUYEeCKUX COCJUHEHUN (CHUCTeMaTU4ecKas) M TPUBUAIBHBIE HAa3BAHUS

BOXHEUIIMX NPEACTABUTENECH KJIACCOB OPraHUYECKUX BEILECTB

CB0oOOHOpAAMKATBHBIA M WOHHBIA MeXaHU3Mbl peakuuu. [loHstne o

HykJieoduie u dnekrpoduie. [Ipapmio Mapkosuukosa. [IpaBuiio 3aiiiieBa

Ankanbl. XMMHUYECKHE CBOMCTBA aJKaHOB: T'aJIOTEHUPOBAHUE, JIETHAPUPOBAHUE,
TEPMHUECKOE pAa3JIoKEeHHe, KPEKUHT, H3oMepu3auus, ropenue. Ilomydenue
ankaHoB. [luknoankansl. Croenuduka CBOMCTB IUKIOAIKAHOB C MAaJlbIM

pa3MepoMm 1ukia. Peakuuy nprucoeIMHeHUs U paauKalbHOTO 3aMEILCHHS

3.6

3.7

AnkeHpl. XUMUYECKHE CBOWMCTBA: PEAKIMH MPUCOCAUMHEHHS (TajJoreHupOBaHUE,
THAPUPOBAHUE, THAPOTATIOTCHUPOBAHUE, TUApPATAIMS), TOPECHHS, OKUCICHHUS W
nonuMepuzanu. [IpoMblnieHHble ¥ 7a00OpPaTOpHBIE CIMOCOOBI  MONYyYEHUs

AJIKCHOB

AJ'IKaI[I/IeHBI. XHUMHUYECKHE CBOMCTBA alIKaJUECHOB: peakiun MNPpHUCOCAUHCHUA

(ruapupoBaHue, TaJOT€HUPOBAHUE), TOpeHHs W mojumepuszanuu. Ilomyuenue




3.8

aJIKaJIUEHOB

Ankuabl. XMMUYECKHUE CBOMCTBA: PEAKIIMU MPUCOSAUHEHUs (TaJoreHUpOBaHUE,
TUIPUPOBAHUE, TUApATAlUs, THIPOraJlOr€HUPOBAHUE) KaK CIOCO0 MOJyuYeHUs
MOJMMEPOB M JIPYTHX IOJIE3HBIX NPOAYKTOB. Peakumu 3amemenus. ['openue
ALETUIICHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOTO IIAMEHU U1l CBAPKU U PE3KU

MCTAJIJIOB. HpI/IMeHCHHe allCTUJICHA

3.9

3.10

Apenbl. XuMHYECKHE CBOWCTBa O€H307la: peaKkUUU  AJIEKTPOPUIBHOTO
3aMelIeHus, MpUCOeNUHEHUs (TUAPUpPOBaHME, TalloreHUupoBaHue). Peakius
ropenus. OCOOEHHOCTH XMMHYECKUX CBOHCTB Tosyosa. [lomydenue Oenzoia.
Oco0OeHHOCTH XHMHUYECKUX CBOHCTB ctupona. [lommmepusanus cTHpoIa.

CnocoObl MOJIYYCHHUA U IPUMEHCHUC apOMAaTUICCKUX YTIICBOAOPOJ0B

Cnuptel.  IlpenenbHble  OQHOATOMHBIE CHUPTHI. XHUMHUYECKHE CBOMICTBA:
B3aUMOJICHICTBME €  HaTpueM KakK CIOCO0  YCTaHOBJCHUS  HAJIWYMA
TUIPOKCOTPYNIBI, €  TaJOreHOBOAOPOJAaMH  KaK  CIHOCO0  MOJyudeHus
pacTBOPUTEIIEH, BHYTPU- U MEKMOJICKYJISIpHAs Aeruaparanus. Peakius ropexus.
[lonyyenune oTaHONA: peakuus OpPOKEHUsS] TIIOKO3bl, TUApATalUs STHICHA.
OTUIIEHIVIMKOb U TIMUEPUH KaK IPEICTaBUTENIN IMPENEIbHBIX MHOTOATOMHBIX

CIIMPTOB

3.11

@®enon. XumMuueckue CBOicTBa (eHona (peakiuu C HATPUEM, THIPOKCHIIOM

HaTpus, 6pomom). [Tomyuenne deHona

3.12

3.13

3.14

Anpaerunpl. XUMHUYECKUE CBOWCTBA MPEAENIbHBIX aJIbJAETUIIOB: THIPUPOBAHME;
KAueCTBEHHBIC PEAKIMM HAa KapOOHWIBHYIO TPYMITy (peakius «CepeOpsHOTO
3epkana», B3aumoeicteue ¢ ruapokcugom menu (I1). Tlomyuenue npenenbHBIX
aNbJCTUIOB: OKHUCJIEHHE CIHMPTOB, TUJpaTalus aleTHwIeHa. ALETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobeHHocTH PCaKu OKHUCIICHHA allCTOHA

KapOoHoBbIE KHCHOTHL. XUMHYECKHE CBOMCTBA MpPENEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XMMHUYECKHUX CBOMCTB MyPaBbUHON KUCIIOTHI.
HOHy‘-IeHI/IC NpEaACIbHBIX OJHOOCHOBHBIX Kap60HOBBIX KHCJIOT: OKHCIICHUC
AJIKaAHOB, AJIKCHOB, INCPBUYHBIX CIIMPTOB, AJILACTHIOB. Bricmne NNpCaACIIbHBIC U

HCHIPCACIIbHBIC Kap60HOBBIe KHCJIOTBI

Cnoxuble 3pupsl u kupbl. CrnocoObl TOMYYEHHS CIOXKHBIX A(PHUPOB.
OOparuMocts peakuuu sTepuduranuu. I[IpuMeHeHHe CIOXHBIX 3S(QHUPOB B
MUIIEBOH M Tap(pIOMEPHON NPOMBIIUICHHOCTH. JKHPBI KakK CIOXKHBIE 3(QHPBI
[NIMUEPUHA U BBICHIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOMCTBA KHUPOB:
TMJIpUPOBaHUE, OKUCIeHHe. [Maponu3, WiIM OMBUIEHHE, >KUPOB Kak CHOco0
MIPOMBIIIJIEHHOTO TMOJIYYeHHs COJed BBICHIMX KapOOHOBBIX KHUCIOT. MbUIa Kak

COJIM BBICIHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XHWMHMYECKHE CBOMCTBA TIUIFOKO3bI: PEAaKIMM C YYacTUEM CIUPTOBBIX U



3.16

aNbJIETUIHOM TPYINIl U MOJIOYHOKHCTIOoe OpokeHue. IIpumMeHeHue TitoKo3bl, €€
3HAYEHHUE B KU3HEJEATEIBHOCTH OpraHu3Ma. Jucaxapuapl: caxaposa, ManbTo3a.
BoccranaBnuBaromue Y HEBOCCTaHABIMBArOUIME aucaxapunabl. ['maponus
nucaxapunoB. ITomucaxapuabl: kpaxmani, riaukoreH. CTpoeHHE MaKpOMOJIEKYII
KpaxMmaya, IJIMKOreHa U Lemnono3bl. dusnyeckue CBONCTBA Kpaxmala HU
LEJUII0NIO3bl. XHMMHUYECKHE CBOMCTBA KpaxMana: TUApPOIU3, KadeCTBEHHAs
peakuus ¢ MOAOM. XHMMUYECKHE CBOMCTBA IIEJUIFOJIO3bI: TMAPOJIN3, MOJIyYEHHE
3¢upoB uemmono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,

aIeTaTHBIA MIETK)

AMuHBI. AMHUHEI Kak OpTraHU4YC€CKHUC OCHOBAHMA: pCaKIMU C BOHOﬁ, KHCJIOTaMH,
pC€aKknuus TOpCHHA. AHMIMH Kak OpeaACTaBUTCIIb aApOMATHUYCCKUX AaMHUHOB.
XUMHYECKHE CBOMCTBA aHUIIMHA: B3aHMOI[eﬁCTBHC C KHCJIIOTaMu, 6p0MHOI>i
BOI[Oﬁ, OKHCJICHHUC. HOHy‘-ICHI/Ie AMHUHOB  AJIKWJIUPOBAHHUEM aMMHaAKa U

BOCCTAHOBJICHUEM HUTPOIIPOMU3BOJHBIX YITI€BOAOPOI0B

3.17

3.18

AMUHOKHUCIOTBI M O€NKH. AMHUHOKHUCIOTHI Kak aM(pOTepHble OpPraHUYECKUE
coequHeHus. OCHOBHbIE aMUHOKHCIOTHI, OOpasyiolue Oenku. XHUMHUYEeCKue
CBOMCTBa OCJIKOB: THAPOJIM3, JICHATYypaIusi, KaYeCTBEHHbIE (I[BETHBIC) PEAKIIMHU

Ha OeJIK1

CtpoeHne W CTPYKTypa IMOJMMEPOB. 3aBUCHMOCTh CBOWCTB IIOJIMMEPOB OT
cTpoeHHsl MoJyieKyd. OCHOBHBIE CIIOCOOBI TONYYEHHUS BBICOKOMOJEKYISPHBIX
COCMHEHHI: peakIny MOJINMEpU3alud U MoiuKoHaeHcaru. Knaccudukarms

BOJIOKOH

3.19

###Par### nenTuukanys opraHnuecKux coequHeHui. Pemenne

OKCIICPUMCHTAJIBHEBIX 3a/la4 Ha paClio3HaBaHNEC OPraHNYCCKUX BCIICCTB

3.20

4.1

4.2

4.3

4.4

I'enernueckas cBsI3b MEKy KJIaCCAMU OPTAHUYECKUX COCTUHEHUN
XUMHUS U KU3HD

Xumusi B TIOBCEAHEBHOM u3HM. lIpaBmia OezomacHOM pabOThI C €IKUMH,

TOpHOYMMU U TOKCUYHBIMHA BC€UICCTBaAMU, CPEACTBAMU OLITOBOM XUMHU

XUMHS U 300pOBbE. XUMUS B MEAULMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIUIEHHOCTA. XUMHSI U SHEPreTHKa: MPHUPOIHBIA M TOMYyTHBIM He(TIHOH
rasbl, X COCTaB U ucnosib3oBaHue. CoctaB HedTH U e€ nepepaboTka (IPUPOIHbIE
HCTOYHHKH YTJIEBOJOPO/IOB)

Xumuss U 3Kojorus. XUMHUYECKOE 3arpsA3HEHUE OKPY)KAIOIIEH Cpeapl U €ro
nocneactsus. OxpaHa rugpocdepsl, NouBbl, atMocepsl, (Gaopel U GayHbl OT
xumuueckoro 3arpssHeHus. [IpoOiema o0TX0A0B M MOOOYHBIX MPOIYKTOB.

AJ'IBTepHaTI/IBHBIC HCTOYHHUKU SHCPTHUHN

O6IJ_II/IC NPEACTAaBJICHUA O MPOMBIINUICHHBIX crocobax TOJIYUCHUS XUMHUYCCKUX



5.1

5.2
53

54

5.5

5.6

5.7

5.8

BELIECTB (HA MpUMeEpe IMPOU3BOJCTBA aMMHaKa, CEpHOM KuciaoTel). UépHas u
nBetHas  Merauryprus. Crekino M CWIMKAaTHasg  MPOMBILIUIEHHOCTb.
[IpombrnenHass  opranuueckas  xumusd.  Cplpp€  an8  OpraHM4ecKou

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

HH#HPar##PacuéTel Macchl BemecTBa Wik 00bEMa ra30B IO U3BECTHOMY
KOJINYECTBY BEILIECTBA, MACCE WM 00BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIUU

BEILECTB
#H#HPar#H#PacuéTsl TerioBoro 3 dexra peakuuu
HiHPar#H#Pacu€Tbl 00BEMHBIX OTHOLLIEHUH ra30B IPU XMMHUECKHUX PEaKIMIX

#H#HPar##PacuéTel Macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOIYKTOB

peaKImu, €CIM OHO U3 BEUIECTB JaHO B U30BITKE (MMEET MPUMECH)

#H#HPar###PacuéTel MaccoBOM MM 00BEMHOI TOTHM BBIX0/1a TIPOIYKTA PEAKIINN

OT TCOPECTHUYICCKU BO3ZMOKHOTO

HH#HPar###Pacuérel Macchl (00bEMa, KOIMYECTBA BEIIECTBA) POITYKTA PEAKIINY,
€CIIM OIHO M3 BEIECTB JaHO B BUJIE pacTBOpPA C ONpeAeIEHHON MacCOBOM JloMeit
PacTBOPEHHOIO BEIIECTBA

Hi#HParf##Pacu€Tsl ¢ NCIIONB30BAaHUEM MTOHATHI «MaccoBast 10JIsD», «MOJIIpHAast
KOHLICHTPALUS, «PACTBOPUMOCTD)

#H#HPar##HaxoxieHre MOJIEKYJIIPHOM (pOpMyJIbl OPraHNYeCKOro BEeIecTBa Mo
€ro MIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIMX B €0 COCTaB, WU IO

MIPOYKTaM CTOPAHUS
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