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HOACHUTEJ/IBHASA 3AIIMCKA

Pabouas mporpaMma 1o XuMuu Ha YpOBHE CPEHEr0 00111ero o0pa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06
obpazoBanun B Poccuiickoit dDepeparnuu», TpeOoBaHUN K pe3ybTaTaMm
OCBOCHHMS (efepanbHOil 00pa30oBaTEIbHOM MPOTpaMMBI  CPEHETO OOIIEero
obpazoBanus(DOII COO0), IPEACTABICHHBIX B denepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konneniuu
npernojaBaHus  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTENIbHBIX
OpraHU3aAUAX Poccuiickoiu denepannu, peanu3yIommx OCHOBHEIE
oOpa3oBareNbHbIE TPOTPaMMBbl, 1 OCHOBHBIX MOJI0XEHUN «CTpaTeruu pa3BUTHS
BocnuTanuss B Poccuiickoii @epepauuu Ha 1nepuon o 2025 romay
(Pacnopspxenue [IpaBurenscta PD ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIEHHOTO M3y4Y€HHs 3aHMMAaeT BaXXHOE MECTO B
CUCTEME ECTECTBEHHO-Hay4yHOro oOpaszoBanus ywammxcs 10-11 xaccos.
N3yuenune mnpenMera, peanuzyeMoe B YCIOBHUSX JU(DPEepeHIIMpOBAHHOTO,
npouibHOrO 00y4YeHUsl, TPHU3BaHO O00eCIeunuTh 00111e00pa30BaTEeNbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTayy uX K OBICTPO MEHSIOIIMMCS YCIOBHUSM JKU3HU B COIUYME, a TaKkKe
JUIsT  TIPOJIOJDKEHHS  OOy4eHHsT B OpraHuzalusX MNpodecCHOHaIbLHOTO
oOpa3oBaHMsl, B KOTOPBIX XUMHUS SBISETCS OJHOM U3 TMPUOPUTETHHIX
JTVCHUTLINH.

B mporpamme mo XWMuM Ha3HAUYE€HHE MpeaMeTa «XUMHSD TOIy4aeT
noJpOOHYI0 HWHTEPIPETAIMI0 B COOTBETCTBUM C OCHOBOIIOJATarOIIMMHU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIEH, COJepKaHusl,
pe3ybTaTOB OOYYEHHS W TPEOOBAHHMM K YPOBHIO MOATOTOBKHU BBIMTYCKHHKOB.
CBUIETENBCTBOM TOMY SIBIISIFOTCS CIEAYIOUIUE BBIMOJIHIEMbIE TPOTPAMMON IO
XUMUU QYHKIIHUH:

e HMHPOPMALMOHHO-METOJIMYECKAs, peaan3alus KOTOpPOl oOecrneynBaeT
MOJIYYCHHE TPEJCTABICHUS O IENSIX, COACp)KAaHUU, OOIeH cTpaTeruu
oOy4eHHs, BOCIUTAHUS W PA3BUTUA OOYYAIOUIUXCS CpEJCTBAMU
IpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TpOoduIis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOoTopas peaycMaTpUBacT
ONpeNIeJICHUE: MPUHIUIIOB CTPYKTYPUPOBAHUS M MOCIIEIOBATEIBHOCTH
U3y4YeHHs] yueOHOTO MaTepuaia, KOJIMUYECTBEHHBIX U KaUeCTBEHHBIX €ro
XapaKTEPUCTHK; TTOAXO0I0B K (OPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJISL U OLICHKH 00pa30BaTENbHBIX JOCTIKCHUN O00YyJarolmuxcs B
paMKax WTOTOBOHM aTTecTald B (OpME €IWHOTO TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma a1t yriryOJIEHHOTO U3YYCHUST XUMUH:

e yCTaHABIWBAET MHBAPHUAHTHOE MPEIMETHOE COJIEPIKaHKE, 00513aTeIbHOE
JUIST M3YYeHHS B paMKaxX OTICNbHBIX Mpoduiied, mpeaycMaTpuBaeT
pacrpeneneHue M CTPYKTypHUPOBAaHUE €ro Mo KiIaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e JaéT MPUMEPHOE pacTpeeieHIe YueOHOTO BpEMEHU, PEKOMEHTyEeMOTO
JUISl UBYUYEHUSI OTJICTIbHBIX TEM;

e mpelyiaracT NPUMEPHYIO IOCIECI0BATENbHOCTh HM3YYCHHs y4eOHOro
Marepualia ¢ y4€TOM JIOTHUKU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBSI3EH;

e Ma€T METOJMYECKYID HWHTEpIpETAlnI0 Ieled ¢ 3a7ay  HU3y4YeHUs
mpeaMeTa Ha YIUIYOJIEHHOM ypOBHE C YYETOM  COBPEMEHHBIX
MPUOPUTETOB B  CHCTEME CpeIHero  olmero  oOpa3oBaHWS,



COZIEpXKATENbHOM  XapaKTepUCTUKU  IUIAHUPYEMBIX  PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOHM 00pa3oBaTEIbHOM MPOrpamMMBbl CPEAHETO OOIIETO
o0Opa3oBaHusl (JJMYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), & TAKXKE
C YYETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENIbHBIX JEHCTBUMI
00y4Jaromierocs o OCBOCHUIO COJIEPKaHUSI PEIMETA.

[To BceM Ha3BaHHBIM MO3UILKAM B IIPOrpaMMe MO XUMHUU MPEAYCMOTpPEeHa
IPEEeMCTBEHHOCTh € OOY4YEeHHEM XHUMHUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus. 3a TIpeellaMd YCTAaHOBJICHHOW MPOTpaMMONl 1O XHUMHUHU
00s13aTeIbHOM  (MHBApUAHTHOM) COCTAaBJSIONICH  cojep)kaHus  y4eOHOTo
npeaMera «XUMHs» OCTa€TCs BO3MOXKHOCTH BBIOOpa €ro BapUaTUBHOMN
COCTABJISIIOLICH, KOTOpas JIOJDKHA  ONPEAENSIThCS B COOTBETCTBUHM  C
HaIpaBJIeHUEM KOHKPETHOTO Mpodusiss 00y4eHusl.

B cootrBeTcTBUMM ¢ KOHIENTyaidbHbIMU moJoxkeHusMu PI'OC COO o
HA3HAYEHUU TPEIMETOB 0a30BOro W YIIyOJIEHHOTO YpOBHEW B cHUCTEME
nudepeHIIMPOBaHHOTO 00yUEHHSI Ha YPOBHE CPEIHEro o0Iero oopa3oBaHUs
XUMHUSI HA YPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HaIpaBlIeH Ha peaTnu3aluio
IPEEMCTBEHHOCTH C TOCIEAYIONIMM JTarioM TOJYyYEHUS] XUMHUYECKOTO
oOpa3oBaHMsI B paMKax HU3YYCHHUS CIEIUAIbHBIX €CTECTBEHHO-HAy4YHBIX U
XUMUYECKUX  JUCHUIUIMH B By3aXx W OpraHU3alMsIX  CPEIHETo
npodeccuoHanbHOTO 00pa3oBaHusi. B 9Toil cBs3u U3ydeHHE TMpeaMeTa
«X¥UMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHHE W YIIIyOJICHHE
TEOPETUYECKOW M TPAKTUYECKON TMOATOTOBKH OOYYarONIMXCs, BBIOPABIINX
onpenenéHHplii  npopuiab OOy4eHHs, B TOM 4YHUCIE C TEPCIEKTUBOMN
MOCJICYIONIETO TOJIYYeHHUs] XUMHYECKOro o00pa3oBaHUs B OpraHU3aIUsAX
npodeccronansHoro odpazoBanus. Hapsmay ¢ atuMm, B cBete TpeboBanuii ®I'OC
COO k mIaHupyeMbIM pe3ysibTaTaM OCBOEHUs (eepaibHON 00pa30BaTeIbHOM
IpOrpaMMbl CpeIHEro o00IIero 00pa3oBaHHs HM3ydeHHE NpeaMera «XUMUs
OPUEHTHPOBAHO TAaKK€ Ha peIIeHUWEe 3ajlad BOCIHUTAHUS U COIHAIBHOIO
pa3BUTHS O0yYarolmuUXcsi, Ha (POPMUPOBAHUE Y HUX OOIICHHTEIIICKTYaIbHBIX
YMEHUH, YMEHHUI pallioOHAIN3aIMd y9eOHOTO TpyJa U 0000IIEHHBIX CIIOCOOOB
JEeSATETbHOCTH, UMEIOIINX MEXAUCITUTUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

CocraBnsomuMHu  mpeaMera  «XuUMHUsS» Ha YpOBHE  YIIyOJIIEHHOTO
U3YYCHUS SBIAIOTCS yriayOia€HHbIE Kypehl — «Oprannyeckast Xumus» u «O01mas
U HeopraHudeckas xXuMus». l[Ipu omnpeneneHun MOAXOAOB K OTOOpY u
CTPYKTYPHOM OpPTaHMU3AIMU COJACPKAHUS ITUX KypCOB B MPOTPAMME M0 XHUMHH
3a ocHoBYy mpuHATH TonoxkeHuss GI'OC COO o pasznmuuusx 0a3oBOro
yrayOaE€HHOTO YPOBHEH U3YUSHUS TIPEeIMETA.

OcHoBy conepxkanust KypcoB «Opranuueckas xumusi»y U «OOmas u
HEOpraHWYeCKass XWMHUS» COCTABISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUN U
YMEHUH, OTHOCSIIHNXCA K 0a30BOMY YPOBHIO U3y4Y€HHUS MpeaMeTa. ITa cucTemMa
3HAHUH TIOJIy4aeT OMpeNeIEHHOE TEOPETHYECKOE JOIMOITHEHHUE, TO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoJbIuii 00BEM  (PAKTOIOTHUECKOTO
MaTepuana. Tak, Ha YrJIyOJEHHOM YpOBHE H3yYeHHs IpeaMmera olecredyeHa
BO3MOXKHOCTh 3HAQUHUTEILHOTO YBEIWYEHUS O00BEMA 3HAHUM O XUMHUYECKUX
AJIEeMEHTaX M CBOMCTBAX WX COCIMHEHUM HAa OCHOBE PACIIUPEHUS U YIITYOJICHUS
MIPEICTABJIICHUI O CTPOSHUH BEIIECTBA, XUMHUECKOU CBS3H U 3aKOHOMEPHOCTSIX
MPOTEKAHUSI PEAKIMH, pPAacCMATPUBAEMBIX C TOYKA 3PEHUS XUMUYECKOUN
KHHETUKA W TEepMOAMHAMUKH. V3ydeHne TepuoguvecKoro 3akoHa U
[lepuonuueckold  CHUCTEMBI ~ XMMHYECKHMX  JJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX TPEJCTABICHUAX O CTPOCHHH aTOMa.
XuMHuecKasi CBSI3b OOBSICHSETCS ¢ TOYKU 3PCHHS YHEPTeTUYECKUX U3MEHEHUH



npu e€ 00pa3oBaHUU U PA3PYLICHUH, a TAK)KE C TOUKU 3PEHUSI MEXaHU3MOB €€
oOpa3zoBanus. l3ydeHuwe THUIOB peakiuil AONONHSIETCS (HOPMUPOBAHUEM
IPEICTaBICHUN 00 PIEKTPOXUMHUYECKUX TMPOIECCax U DJIEKTPOJIU3E PACILIABOB
U pacTBOPOB BelIeCTB. B Kypce OpraHM4Yeckol XUMHUU IPU PaCCMOTPEHHU
PEaKIIMOHHON CIIOCOOHOCTH  COEIUHEHUM yrenseTcss o0co00oe BHUMaHUE
BOIIpOcaM 00 DJJIEKTPOHHBIX 3(]dekTax, O B3aMMHOM BIMSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKuil.

Ocoboe 3HaueHHWE HMEET TO, 4YTO Ha COJEpNKaHUE KYypCOB XHUMHUU
yrayOJaEHHOTO YpPOBHS M3Yy4YEHHUS [UJIs KJIACCOB OMNPENeiaEHHOro Mpoduis
(rmaBHBIM 00pa30oM Ha WX CTPYKTYpPY M XapakTep MONOJHEHUW K o0OIein
CUCTEME MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXHBIC TTpeAMEThI. Tak,
HampuMep, B COJEpPXKAHUU MpeaMeTra Mg KIacCOB XUMHUKO-(DU3UYECKOTO
npoduiisa Gosbiioe 3HaYeHUe OyAYyT UMETh AJIEMEHThl yueOHOTO MaTepHalia Mo
obOmeit xumuu. [lpu u3ydeHuH mTpeaMeTra B JAHHOM cliydyae akleHT OyaeT
clellaH Ha OOIIHOCTh METOJOB IO3HAaHUS, OOLIHOCTh 3aKOHOB U TEOPHMl B
XUMUU U B (PU3MKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKYJsipHasi TEOpHUs B
¢bu3nKe), 3aKOHBl COXPAHEHHUS] MACChl M DHEPTUU, 3aKOHBI TEPMOJIUHAMUKH,
3JIEKTPOJIN3A, IIPEICTABICHUSA O CTPOCHUU BEILLIECTB U JIPYTOE€.

B 1O e Bpems B coaepKaHUM MpeaMeTra sl KJIACCOB XHMHUKO-
OroNOTUYeCcKOro nMpoduis OOIBIINI yIETbHBIN BeC OyIeT UMETh OpraHuYecKast
xumus. B aTOoM ciiywae mpenocTaBiseTCss BO3MOXHOCTH JJisi  OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOW OpraHu3alii KIETKH Kak
OMOJIOTUYECKONW CHCTEMBI, B COCTaB KOTOpPOM BXOJST, K NpPUMEPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUMUJIbI, OEIKHU, YTIEBOJIbI, HYKJICHHOBBIC
KHUCJIOTHI U Jpyrue. [Ipyu 3ToM 3HaHHS O COCTaBE U CBOMCTBAaX MPEICTaBUTENCH
OCHOBHBIX KJIACCOB OPTraHMYECKHUX BEIIECTB CIIYXKAaT OCHOBOM ISl M3YYEHUS
CYIIHOCTH Tpo1eccoB (P OTOCUHTE3A, IbIXaHMUSI, TUIIEBAPEHUS.

B mane ¢opMupoBaHUsS OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOCHMS
OOIlIEHAayYHbIX METOJIOB TIO3HAHUSI U OIbITA MPAKTUYECKOTO MPUMEHEHHUS
HAy4YHBIX 3HAHUU H3Y4YEHUE TpeAMeTa «XUMHS» Ha YIIIYOJIEHHOM YpOBHE
OCHOBAHO Ha MEXKIIPEJAMETHBIX CBA3SIX C YYCOHBIMU MPEAMETAMU, BXOAITUMU B
COCTaB  TMpeAMETHBIX  obnactelr  «EcTecTBeHHO-HAaydHbIE  MPEAMETHDY,
«Marematuka u uHbopmaTHKa» U «Pycckuil si3bIK U TUTEpaTYypay.

[Ipu usydyeHun yueOHOTO mpenMera «XUMHs» Ha YTIIYOJIEHHOM YpOBHE
TaKk)ke, KaKk Ha YpPOBHE OCHOBHOTO M cCpelHero oOmiero obOpaszoBanus (Ha
0a30BOM  ypoOBHE), 3ajaueli  IEPBOCTCIICHHON  3HAYUMOCTH  SIBJISICTCS
dbopMupoBaHHEe OCHOB HAyKM XHMHH KaKk o0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, IIPAKTUYECKOM [EATEIbHOCTH YEJIOBEKa W OJHOIO0 U3
KOMITOHEHTOB MHUPOBOW KyJIbTyphl. Pemienue 5Toil 3amaun Ha yriiyOJIEHHOM
YPOBHE U3YUYEHHUS MPEIMETa NPEANOIaracT pealnu3alnio TaKuX Leyei, KaK:

e (opMupoBaHue MNpeACTaBICHUI: O MaTepUaTbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSIX M TIO3HABAE€MOCTH SIBIICHHM MPUPOIBI, O MECTE
XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK W €€ Beayued poJid B
o0OecrieueHn YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA: B PEIICHUU
po0JIeM DKOJOTHUECKOM, IHEPTETHYECCKON M MHUIICBON 0€30MacHOCTH,
B Pa3BUTUU MEJULIHMHBI, CO3JaHUM HOBBIX MAaTEpPHAIIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B oOecrieueHun pPalMOHAIBHOIO
MPUPOJIOTIONIL30BaHNsI, B (OPMUPOBAHUU MHPOBO33PECHUS] U OOIICH
KyJIbTYyphl ~4YEJIOBEKAa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO
OTHOULIEHHUS K CBOEMY 3J0POBBIO U IIPUPOIHOM CpELIE;



OCBOCHME CHUCTEMbl 3HAHUM, JIeKAUX B OCHOBE XUMHUYECKOU
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHOU KapTUHBI Mupa:
(GbyHIaMEHTAIbHBIX MOHSATUHN, 3aKOHOB M TEOPUNA XUMHH, COBPEMEHHBIX
IPEICTaBIICHUN O CTPOCHUH BEILIECTBA HAa Pa3HbIX YPOBHSIX — aTOMHOM,
MOHHO-MOJICKYJIIPHOM, HaJIMOJIEKYJIPHOM, O TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHUSI XUMUYECKUX PEaKluid, O
XMMHUYECKOM PaBHOBECHM, PACTBOpaxX M JUCIEPCHBIX cHCTeMax, 00
001X HAYYHBIX MIPUHIMIAX XUMUYECKOTO IPOU3BOJICTBA;
dbopMupoBaHne y  0OydYaromuXxcsi  OCO3HAHHOTO  ITOHHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHMUYECKHX 3HAHMM ISl OOBSCHEHUS
KIIFOUEBBIX UACH M MpoOiIeM COBPEMEHHOW XUMHHU, JIJIsi OOBSICHEHUS U
OPOTHO3UPOBAHUS  SIBJICHUM, HMEIONIMX  €CTECTBEHHO-HAYYHYIO
OPUPOAY; TPaAMOTHOTO pelIeHUsi MpoOJieM, CBS3aHHBIX C XHUMHUEH,
POTHO3UPOBAHMS, aHAIM3a M OUEHKH C TMO3MIMK 3KOJIOTUYECKOU
0€e30MacHOCTH  TOCHIEJCTBUA  OBITOBOM U MPOU3BOJICTBEHHOU
NEATEIIbHOCTH YEJIOBEKA, CBS3AHHOM C XMMHYECKUM IPOU3BOJICTBOM,
UCIIOJIb30BAaHUEM U MepepabOTKOI BEIIECTB;

yrayOJeHue TMpejCTaBiICHUN O HAyYHBIX METOJax  IIO3HaHWUS,
HEOOXOUMBIX I MPUOOPETEHUS YMEHHM OpPUEHTHUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS XUMUYECKHX SBJICHUMN, MMEIONIMX MECTO B
IPUPOJIE, B MPAKTUYECKOU JIEATEIIBHOCTH U OBCEAHEBHOM KU3HMU.

B nnane peanuzanuu MepBOOYEPENAHBIX BOCHUTATEIBHBIX U Pa3BUBAKOLIUX
(GYHKIUNA TIETOCTHON CUCTEMBI CpeTHEro o0Iero oOpa3oBaHus MPU U3yYCHUH
npenMmera «XuMUs» Ha yrayOn€HHOM ypoBHE 0COOYI0 aKTyalbHOCTb
IpUOOPETAIOT TaKKE 1ETU U 3a]a41, KaK:

BOCTIUTaHWE YOCKIEHHOCTH B TII03HABAEMOCTH SBJICHHHA TMPUPOIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O00JACTH TEOPETUUYECKUX U
NPUKJIATHBIX UCCIICIOBAaHUN B XUMUH, (POPMUPOBAHNE MUPOBO33PCHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CAaMOBOCIIMTAHMIO Ha  OCHOBE  YCBOCHUS
00I1IeYEeTIOBEUECKNX [IEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX  HMHTEPECOB, HWHTCIUICKTYyaJbHBIX |
TBOPUECKUX CIIOCOOHOCTEH 0O0y4aromuxcsi, (OpMUpPOBAHUE Y HHUX
CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa30BAHHIO U HEMPEPHIBHOMY
0o0pa3oBaHMI0 KaK YCIOBHUIO YCHEMIHOW MNPOPECCHOHAIBHOW U
OOIIIECTBEHHOMN JIESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

(dopMUpOBaHNE YMCHHI W HABBIKOB Pa3yMHOI'O MPHPOJIOIOIB30BaHUS,
pPa3BUTHE  DKOJOTHMYECKOM  KyJIbTYphl, IMPUOOPETEHHE  OIbITA
0O0IIIECTBEHHO-TIOJIE3HON IKOJIOTUYECKOM IESITEIIbHOCTH.

OOmee 4YHCIO YacoB, MPEIYCMOTPEHHBIX JJs HW3Y4YeHHMS XHUMHUU Ha
yriayOJIeHHOM YpOBHE CpeAHero oduiero oopa3zoBanus, cocrapisier 204 yacos:
B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B
HEJICJIO).



COIEPKAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMMHM.

[IpeamMer W 3HaUYeHHE OPraHUYECKOW XHUMHH, TPEACTaBICHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOCHHE aToMa YTriepojia: OCHOBHOE U BO30YXKAEHHOE
cocTosiHus. BalleHTHbIE BO3MOXHOCTH aToma yriiepojaa. XMMUYECKasl CBS3b B
OpraHUYEeCKUX COCAMHEHUSX. THUIbl TUOPHUIM3AIMU AaTOMHBIX OpOHuTasei
yraepojga. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBsi3M (OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN). TUIBI TIepeKpbhIBaHUS aTOMHBIX OpOuTaneil, o- u m-
cBs3u. OnuHapHasi, BOMHAas U TpoitHas cBsa3b. CrocoObl pa3pbiBa CBsi3eil B
MOJIEKYJIaX oOpraHudeckux BemniecTB. l[loHsTHe O CBOOOJHOM paauKale,
HyKj1eoduie u anexTpoduie.

Teopust cTpoeHusi opraHudyeckux coenuHeHudd A.M. bBytiepoBa u
COBPEMEHHBIE TIPEACTABICHUSA O CTPYKType MOJEKYJd. 3HAYEHUE TEOPUH
CTPOCHHUSI OPraHUYECKUX COCIUHEHUH. MOJEeKyIspHble W CTPYKTYpHbBIE
dopmynbl.  CTpykTypHble GOpMYJIbl  pa3IUYHBIX BHUIOB: pa3BEpPHYTas,
COKpaméHHas, ckeinerHas. WM3omepus. Buasl wu3oMepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAA. JEKTPOHHbIE A(G(EKTHI B MOJIEKYJaX OPTraHUYECKUX
COCIMHEHUN (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenne o kiaccupuKaluu OpraHUYECKUX BemiecTB. [loHsaTHE O
GyHKIIMOHATBHOU TpyIIIeE. I'omounorusi. ['omonoruueckue PAIBL.
Cucremarnueckass HoMeHknaTypa opranudeckux coeauHenuit (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTAEJIBHBIX MPEICTABUTENCH.

OcobOeHHOCTH U KIacCU(pUKAIUS OpraHUYeCKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKOU XUMUH.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPALICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuajaMu Ha UX
OCHOBE, OMBITHl MO MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IMPU HArpeBaHUU
(r1aBnieHue, oOyTJIMBAaHME W TOPEHUE), KOHCTPYHUPOBAHHME MOJENEH MOJEKYJI
OpraHUYECKUX BEILECTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonorndeckuii psijy alKkaHoB, 001mas ¢popMyia, HOMEHKIATypa
U U30Mepusl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB,
sp3-rubpuamsanus aTOMHBIX OpOMTaNel yriepoma, G-CBA3b. (DUIMYECKHE
CBOMCTBA QJIKAHOB.

XHUMUYECKHE CBOWCTBA AJIKAHOB: PEAKLIHMH 3aMEUIECHUs, M30MEpU3aluu,
JNETUAPUPOBAHUS, LIMKIU3AIMK, IUPOJIN3a, KPEKUHTa, TopeHus. [Ipeacrapnenne
0 MEXaHU3ME PEeaKUHi paJuKaIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyueHUs U MPUMEHEHUE AIKAHOB.

[Muknoankanel. OO6mias  Qopmyna, HOMEHKJIaTypa U  H30MEpHS.
OCOOEHHOCTH CTPOCHHS W XUMHUYECKHX CBOWCTB MabIX (IMKJIOMPOTIaH,
UKJIOOYTaH) ¥ OOBIYHBIX (IUKJIOTICHTAH, ITUKIOTEKCaH) IUKIIOAJIKAHOB.
Croco0bl IOJTyYEeHHS ¥ PUMEHEHHE ITUKJI0ATKaHOB.

Ankenpl.  ['oMonormveckuid  psiag ajdkeHoOB, oOmas  dopmya,
HOMEHKJIaTypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI
AJIKEHOB, SP -THOpUIM3alMsl aTOMHBIX OpOWTajle yriepona, G- W T-CBA3M.
CrpyktypHas u reoMerpuueckas (LHUC-TpaHC-) wu3oMmepus. Duzndeckue



CBOMCTBAa aJKEHOB. XHMHUYECKHE CBOWCTBA: pEAKIUU MPHUCOCIUHEHHUS,
3aMEIICHUS B 0-TI0JI0KEHUE TIPU IBOMHOM CBSI3H, MOJTUMEPHU3ALMN U OKUCIICHHUS.
[IpaBuno MapkoBHrkoBa. KauecTBeHHbIE peaklMd Ha JABOMHYIO CBS3b.
CriocoObl OJTy4eHHs U IPUMEHEHHE aJIKEHOB.

AJKaveHsl. Knaccudukanus aJIKaJNEeHOB (compsikEHHBIE,
M30JIUPOBAHHBIC, KyMyauposanuvie). OCOOEHHOCTH 3JICKTPOHHOI'O CTPOCHUS U
XUMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepuzanust conpsKEHHBIX AUEHOB. CrocoObl MOMYyYEeHUs] U TIPUMEHEHHE
AJIKaIUCHOB.

Anxunbl.  ['omMonornueckuii  pan  alkuHOB, oOmas  dopmyia,
HOMEHKJIaTypa M HM30MEepHsi. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJl ~QJKWHOB, SP-rTUOpHUIM3aIMsl aTOMHBIX oOpOuTanei  yriepoja.
du3nyecKkue  CBOMCTBA  AJKMHOB. XUMHYECKHE  CBOMCTBA:  PEAKIUU
OPUCOCIUHEHUSA, TUMEpPU3AlMK W TpUMepHU3aluu, oKucieHus. KuciorHsie
CBOMCTBa aJKWHOB, HMMEIOIIUX KOHIIEBYIO TpPOWHYIO CBsi3b. KauecTBeHHbIE
peakiMu Ha TPOHYIO CB3b. CIIOCOOBI MOTYYCHUS U IPUMEHEHHUE aJIKMHOB.

ApomaTrueckue yrieBoAopojibl (apeHbl). ['oMonornyeckuii psij apeHoB,
oOmass  ¢dopMmyna, HOMEHKIaTypa H  H30MEpHUsA.  OJEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHE MOJEKyJIbl OeH3ona. Du3nyueckue CBOMCTBa
apeHoB. XMMHUYECKHE CBOMCTBA OCH30JIa U €r0 TOMOJIOTOB: PEaKIIUU 3aMEIICHHUS
B OCH30JbHOM KOJIBIIE U YTIEBOAOPOJIHOM paJUKale, Peakiuu MPUCOSTUHECHHUS,
OKHCJeHHE ToMosioroB Oenzona. IlpencraBieHne 00 OpPUEHTUPYIOIIEM
JICUCTBUM 3aMECTUTENIe B OEH30JbHOM KOJbIE Ha MPUMEpPE aIKUIbHBIX
paanKaIoB, KApOOKCUIBLHOM, THUIPOKCUIBLHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. llonmumepusarius
ctupoia. CriocoObl MOTyYeHUs U TPUMEHEHUE apOMATUYECKHUX YTIIEBOAO0POIOB.

[Ipuponueiii  ra3. IlomytHeie HedtsHble ra3el. Hedtr u  eé
npoucxoxaeHue. KaMeHHbI yTroiab UM MpOAYKTHl ero mnepepadboTku. CrocoOsl
nepepaboTKu He(THU: TMEPEeroHKa, KPEKUHT (TEPMHYECKHH, KaTaTuTHYECKUM),
pudopmunr, nuponus. [Ipoayktsl mepepaboTku HedTH, WX TPUMEHEHHE B
IIPOMBIIIVICHHOCTH U B OBITY.

['eneTnueckas CBsI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHHUE TaJOTeHNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu
3aMELICHUs] TajJoreHa Ha TUJPOKCOrPYIIY, HUTPOTPYyNIy, LHUAHOTPYIIY,
amMuHOrpymiy. JIeiicTBHe Ha TaJOreHIPOU3BOAHBIC BOJHOIO U CIHPTOBOTO
pactBopa meénoun. BzauMoelicTBue UTraioreHalkaHOB ¢ MAarHUEM U IUHKOM.
[TonatTne 0  META/NIOOPraHUYECKUX  COoeAuHEHusX.  Mcmosib3oBaHue
TJIOTEHIPOU3BOIHBIX YIJIEBOJOPOJAOB B OBITY, TEXHUKE W TIPU CHHTE3E
OpraHUYECKUX BEILECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HX MPEBpALICHUN:
u3ydeHue  (QU3MYECKUX  CBOMCTB  YIJVIEBOJOPOJOB  (PacTBOPUMOCTH),
KaueCTBEHHBIX PEaKIUi YIJIEBOIOPOIOB PA3IUMYHBIX KJIACCOB (0OECIBEUMBAHHE
OpOMHOU WJIM MOAHOW BOJIBI, PACTBOPA MEPMaHraHaTa Kajus, B3aMMOJICHCTBHE
alleTWJICHa ¢ aMMHAYHBIM pacTBOpoM okcuja cepedpa(l)), kadecTBeHHOE
oOHapy>XeHHE yTiepoJia ¥ BOJOPOAA B OPTaHWYECKUX BEIIECTBAX, MOJYYCHHE
ATUJICHA M W3YYEHUE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJueKuusmMu «HedTb» u
«Yromp», ¢ oOpasllaM TIacTMAacC, KaydyKOB W PE3WHBI, MOJICTUPOBAHHE
MOJIEKYJI YTIEBOJOPOIOB U raJOT€HIIPOU3BOAHBIX YIIIEBOJIOPOIOB.

Kucsiopoacoaep:kanue oprannyeckue coeInHeHH .

[Ipenenbubie ogHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYN (Ha TpuMepe
MeTaHola W dTaHoiya). ['omonmornueckmii psif, obOmas Qopmyna, u3omMepus,



HOMEHKJIaTypa U kjiaccudukanus. Duznueckue CBOWCTBA MpeleTbHbIX
OJIHOATOMHBIX CHHUPTOB. BOAOpOIHBIE CBSI3M MEXKIYy MOJEKYJIaMH CIHUPTOB.
XYMMHUYECKHE CBOWCTBA: pEaKlUU 3aMEIEHUs, AETUAPATALNUU, OKHUCICHHS,
B3aMMOJICUCTBHE C OPraHUYECKMMH M HEOPraHMYECKUMHU  KHUCIOTAMH.
KauecTBenHasi peakuuss Ha OJHOATOMHBIE CHUpPTHL. JlelicTBUe 3TaHONA U
METaHOJIa Ha oOpranu3M uenoBeka. CrnocoObl MOMyYeHUS U NPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEeHKIaTypa U u3oMmepusa. OcoOeHHOCTH (PU3NUECKUX
U XUMHYECKUX CBOWCTB.

MHoroaroMHble COUPTHl — ATUJICHTIIMKOIb U TIUUEpuH. Puznueckue u
XUMUYECKUE  CBOMCTBA:  peakIMM  3aMEIEHHUs,  B3aUMOJCIHCTBUE  C
OpraHUYeCKMMU M HEOPraHUYECKHUMH KHUCIOTaMH, KA4eCTBEHHAs pPEaKIus Ha
MHOTOAaTOMHbIE  cnupThl.  [IpeacraBieHne O  MeXaHM3ME  PEaKIMM
HykieouibHOro 3ameienus. JleiicTBue Ha opraHu3m uyenoBeka. CrocoObl
MOJIYYeHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BJIUSHHE THUIPOKCOTPYIIBI U
6eH3osbHOrO sAapa. Pusznueckue cpoiicTBa peronsa. OCOOEHHOCTH XUMMUYECKUX
cBoicTB (¢enona. KauectBennole peakiuu Ha (eHosn. ToxkcuyHOCTh (peHona.
Crnioco6bl ostydenus ¥ npuMenenue gpenomna. denondopmanbaeruaHas cModa.

KapOonunbHble CcOEIUHEHUS — aibJACTUIbl W KETOHBI. JIEKTPOHHOE
CTpO€HHE KapOOHUIBHOM Tpymmbl. ['OMonorudyeckue psjabl ajabIACTU]IOB U
KETOHOB, 0011as ¢popMyIia, U30MepUsi U HOMEHKIIaTypa. Pu3nueckue CBOMCTBA
anbIAETUJOB M KETOHOB. XWMHUYECKHUE CBOMCTBA AaJIbJIETUJIOB U KETOHOB:
peakuuu npucoeauHeHusl. OKHUCICHUE AlIbJIETUIOB, KAUECTBEHHbBIE PEAKIIMU Ha
anbaerupl. CocoObl MOTyYeHHUs! U IPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE —TpeJeinbHble KapOOHOBBIE KHCIOTHL. (OcoOGeHHOCTH
CTPOCHHS MOJIEKYJ KapOOHOBBIX KHCIOT. WM3omepuss W HOMEHKJIATypa.
®duznueckre CBOWCTBA OJHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHCIIOT.
Bomopoansie cBsi3u MexAay MOJIEKyJIaMH KapOOHOBBIX KHCIOT. XUMHYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKIUs dTepUPHUKAIINU, PEAKIINH C YIaCTHEM
yIAEBOAOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MYPaBbUHOW KHCIOTHI.

[TonsiTue 0 mNPOU3BOMHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX J(upax.
MHoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEACIBHBIX H
apoOMaTUYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencTtaBurenu BhICHIUX KapOOHOBBIX KHCIIOT:
CTeapuHOBasl, TATLMUTUHOBAS, OJICMHOBAS, JIUHOIE8As, TUHOIEHO8As KUCTIOTHI.
CriocoObl IOJTy4eHHS ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMonorudyeckuii psig, o6mast ¢popmMyna, usoMepus u
HOMEHKJIaTypa. PU3NUECKUEe U XUMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCJIOW U
HIEIIOYHOM CpETIe.

Kupsi. Ctpoenue, puznueckre 1 XMMUYECKUE CBOWCTBA KUPOB: THIPOJIN3
B KHCIIOW U Ieno4Hor cpene. OCOOEHHOCTH CBOWCTB JKHUPOB, COJEPKAIIUX
OCTAaTKH HEMPEIETbHBIX KUPHBIX KUCTIOT. JKUpHI B Ipupo/e.

MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIICE ICHCTBHE.

O6mras xapakTepuctuka yrieBojoB. Kinaccudukaius yrieBonoB (MOHO-,
IU- W TonMcaxapuibl). MoHOcaxapuibl: TJIOKO3a, (PPYKTO3a, TalTaKTo3a,
pubo3a, ae3okcupuOo3a. PU3NUECKHE CBONCTBA M HAXOXKICHHE B TMPHUPOJIC.
@ortocuHTE3. XHMMHUYECKHE CBOWCTBA TJIIOKO3BL: PEAKIUU C y4acCTUEM
CIUPTOBBIX M QJIBJCTUIHOW TPYIIN, CIIUPTOBOEC M MOJOUYHOKHUCIIOE OpOKCHHE.
[Ipumenenne TIIOKO3bI, €€ 3HAYE€HHWE B JKU3HEACATEIHHOCTH OpraHu3Ma.
Hucaxapuasl: caxapo3a, MajabTo3a M JIaKTO3a. BoccTaHaBiIMBawIUe U



HEBOCCTAaHABIIMBAaIOIIME nucaxapussl. [ uaponus aucaxapunoB. HaxoxaeHnue B
npupojsie U npuMeHeHue. [lonmmcaxapuapl: Kpaxmai, TIUKOTEH W IeJUTI0NI03a.
CrtpoeHre MaKpOMOJIEKYJI Kpaxmaja, TITUKOTeHa W IeJUTI0I03bl. Dusnueckne
CBOWCTBa Kpaxmalla H IeJUTION03bl. XHMHUYECKHE CBOWMCTBAa Kpaxmana:
THIPONN3, KAueCTBEHHAs peakius ¢ HOAOM. XHMHYECKHE CBOWCTBA
[EJUTION03bl:  THAPOJIN3, TMOdydeHHe dGUpOB IeuTono3bl. lloHaTtne o006
MCKYCCTBCHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
pPacTBOPUMOCTh PA3NUYHBIX CIUPTOB B BOJE, B3aMMOJCHCTBHE JTaHOJA C
HaTpUEM, OKHCJICHHE 3TUJIOBOTO CIIUPTA B albACTHI Ha PACKAIEHHON METHON
IIPOBOJIOKE, OKHUCIICHHWE ATHJIOBOTO CIHpPTa JAUXPOMATOM Kaius (BO3MOYKHO
UCTIOJb30BaHUE BHICOMATEPUAIIOB), KAUECTBEHHBIC PEaKIIMU Ha albJCTHIBI (C
ruapokcugom auammuHcepeopa(l) wu  ruapokcuaom menu(ll)), peakius
mmnepuHa ¢ rugpokcuaoM  meau(ll), xumuyeckue cBoiicTBa  pacTBOpa
YKCYCHON KHCJIOTBI, B3aWMMOJCHCTBHE pacTBOpa TJIOKO3bI C THAPOKCHIOM
meau(ll), B3aumoelicTBre Kpaxmayia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX
3amay o TemaM «Cruptel U ¢eHonb», «KapOoHoBbie KuCHOTHL. ClOXKHBIE

3(UpBD.
A3oTcoaep:Kale OpraHndecKkne coeTuHeHusl.
AMUHBI — OpraHuMdYecKWe TPOW3BOJHBIE amMmuaka. Kiaccudukanus

aMUHOB: anuaTUYeCKUe W apoMaTHYECKHE; TEpPBUYHBIC, BTOPUYHBIE W
TpernyHble. CTPOCHIE MOJICKYII, 00mmast GpopMyJIa, H30MEpHsl, HOMCHKIIATYpa
¢usnueckue CcBOMCTBA. XUMHUYECKOE CBOMCTBA anu(aTUYeCKUX aMHUHOB:
OCHOBHBIC CBOMCTBA, aJKUIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX aMUHOB C
azoTucToit kucnoroil. Colu aJKuIaMMOHUS.

AHUIIUH — TpeACcTaBUTENb aMUHOB apomaTudeckoro psga. CtpoeHue
aHwiIvHa. B3auMHOe BIMAHHME TpPynnm aTroMOB B MOJEKYyJe aHUJIMHA.
Oco0EHHOCTH XMMHMYECKHX CBOMCTB aHWIMHA. KadecTBEHHbIE peakluu Ha
anwnH. CrnocoObl MONydyeHHUsT W TPUMEHEHHE anu(daTUYEeCKUX AaMHHOB.
[Tony4yenue aHwIMHA U3 HUTPOOESH30JIA.

Amunokuciotsl. Homenkmnatypa u uzomepus. OTaenbHbIe NPeACTaBUTENH
0-aMHUHOKHUCJIOT: TJIMIWH, ajaHuH. Ousmyeckne CBOWCTBA aMHUHOKHCIIOT.
XVWMHUUYECKHE CBOWCTBA aAMUHOKHUCIOT Kak aM(pOTEPHBIX OPTraHUYECKUX
COCIMHEHUM, pPEaKIus TMOJMKOHJIEHCAlUU, OOpa30BaHHWE NENTUIHOWU CBS3H.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npupoansie nmoaumepsl. [lepBudHas, BTOpUYHast U TpEeTUIHAS
CTpyKTypa OenKoB. XUMHYECKHE CBOWCTBA OCJIKOB: THUAPOJIHN3, JEHATYpAaIHs,
KaueCTBEHHBIE PEAKIIUU Ha OCIIKH.

OKCneprUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
pacTBOpeHHe OEJKOB B BOJIE, JeHATypalus OCTKOB MPU HArpeBaHUM, IIBETHBIC
peaknuu Ha O€JIKM, peIIeHWe OSKCIEPUMEHTAIBHBIX 3a7a4 10 TeMam
«A3oTconepKalue  OpraHMYecKkue  coeauHeHus» u  «Pacmo3HaBaHue
OPraHUYECKUX COCITUHECHUI.

BoicokoMouiekyJIsipHbIe COeTMHEHUSI.

OcCHOBHBIE TIOHSTHS XWMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHCHMIA:
MOHOMEp, TIOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPU3AINH, CPEIHSISA
MoOJIeKyNisipHass Macca. OCHOBHBICE METOJbI CHHTE3a BBICOKOMOJICKYIISIPHBIX
COCIMHEHUI — TIOJIMMEPHU3AIIHSI ¥ TTOJTMKOHICHCAITHS.

[Tomumepnbie matepuanbl. [lmactmacchl (MONMMATUIICH, TOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU], TOJUCTUPOJI, TOJUMETUIMETAKpUiIaT, MOJUKApOOHATHI,
noJIMATUIIEHTEPEePTaNaT). Y THIHM3AIUs U IepepadoTKa TIaCTHKA.



DOnacToMepbl:  HATypalbHBIM  KaydyK, CHHTETHYECKHE  KaydyyKu
(6yTaIMeHOBBIN, XJIOPOIPEHOBLIN, U30MPEHOBHIN) U CUIIUKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallPOH U JIaBCaH).

[Tonmmepsbr CHEIUATBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AJIEKTPOIPOBOISIINE MOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIEepUMEHTAIbHBIE METOJAbl M3YUYEHHUs BEIIECTB U WX MPEBPAILCHUN:
O3HAaKOMJIEHWE C oOpas3lamMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
[IacTMacCc, Kay4yKoB, pEIICHHE HSKCIEPUMEHTAIbHBIX 3aJad 10 TeMe
«Pacno3HaBaHue MIacTMacc U BOJIOKOHY.

Pacuérurlie 3agaun.

Haxoxnenue MonekysipHO (OpMyIibl OPraHMYECKOro COEAMHEHUS IO
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJISIpHON (OpMyJbl OpPTaHMYECKOTO COEIUHEHUs 1o macce (00BEMY)
MPOIYKTOB CTOPAHMSI, 1O KOJMYCCTBY BEIIECTBA (Macce, 00bEMY) IPOAYKTOB
PCaKUMN W/WIM MCXO[HBIX BCIIECTB, YCTAHOBICHHE CTPYKTYPHOH (POPMYJIbI
OpPraHUYECKOTO BEIeCTBA HA OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB
MOJIYYCHHUSI, ONPEIeNICHUE 0N BBIXO/A MPOJIYKTa PEaKIMh OT TEOPETUUECKH
BO3MOYHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISETCS dYepe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHATUN, TaK W TOHSATHH, NPUHATHIX B OTACIBHBIX
IpeIMEeTax eCTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUS: SIBJICHUWE, HAay4YHBIH (aKT,
TUINO0Te3a, TEOpHUs, 3aKOH, aHaju3, CUHTE3, KiIaccudukaius, HaOII0JeHuE,
U3MEpEHUe, IKCIIEPUMEHT, MOJIeJIb, MOJICIMPOBAHUE.

®duzuka: Marepusi, aToM, DdJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIa,
OPHEPTreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3MYECKUE BEIUYMHBI, CAMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHS,
Mmacca.

buonorus: kieTka, opraHusM, 3KOcHUcTeMa, Ouocdepa, MeTabOIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpodHBIN TUIT TUTAHUS, OpOKEHUE,
dboTOCHHTE3, NbIXaHUE, OEJIKH, YTJIEBOJbI, KUPBI, HYKICHMHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mose3Hbie HCKOMaeMbl€, TOTUIUBO.

TexHonorMs: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO IMHTAHMUS,
MOIOITUE CPEJICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckue 0CHOBbI XMMMH.

AtoM. CocTtaB aTOMHBIX siiep. XHUMHYECKHM 3jieMeHT. W30Tombl.
CtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIa. DHEPTETUUCCKUE
YPOBHU M MOAYPOBHU. ATOMHBIE Op6I/ITaJ'H/I Knaccudukanus Xumudeckux
3JIEMEHTOB (S-, p-, d-, f-amemenTni). PacnpenencHue 37JeKTPOHOB MO aTOMHBIM
opOuTaIsIM. 3neKTp0HHLIe KOH(HUTypamuu aTtoMOB JJIEMEHTOB IEPBOTO—
4eTBEPTOTO MEPUOIOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH, JIEKTPOHHBIE
KOH(HUTyparuui HOHOB. DJIEKTPOOTPHUIIATEIIHHOCTb.



[lepuonnueckuii 3akoH u Ilepuonnueckas cucreMa XUMHYECKUX
snemeHtoB  J[.M. MenneneeBa. CBsI3p  NEPUOJUYECKOTO  3aKOHA H
[leproguyeckoil CHUCTEMbI XHUMHYECKHX 3JIEMEHTOB C COBPEMEHHON TEOpHUE
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CIOXHBIX BEIIECTB IO TPYIINaM U
nepuoaam. 3HaueHUe nepruoandeckoro 3akona J1.1. Menaeneena.

XuMUYecKass CBA3b. BHUABI XMMHUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTainyeckas. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM CBS3M: OOMEHHBIN U
JOHOPHO-AaKIENTOPHBIM.  DHEprus W JiAuHa  CBA3U.  [lodsipHOCT®,
HAIIPaBJIICHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHON cBs3U. KpaTHble CBs3H.
BonoponHas cBa3b. MeXMONEKYISPHBIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJEHTHBIE BO3MOXHOCTU aTOMOB. CBS3b AJEKTPOHHOU
CTPYKTYpPhl MOJIEKYJ € HX TE€OMETPHUUYECKUM CTpOCHHUEM (Ha TMpuMepe
COEIMHEHUI 3JIEMEHTOB BTOPOTO MEPHOJIA).

[IpencraBieHne O KOMIUIEKCHBIX COEIMHEHUSAX. COCTaB KOMIUIEKCHOTO
HMOHA:  KOMIUIEKCOOOpa3oBareilb,  JIMTAHIbl.  3HAY€HUE  KOMILIEKCHBIX
coeauHeHuu. [IoHsATHE O KOOPAMHALIMOHHON XUMHUH.

BemectBa MOJIEKYJISIPHOIO Y HEMOJEKYJSIPHOTO  CTPOCHMS. TuIib
KPUCTAJUIMYECKHUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o qucnepcHeIX cucreMax. Mctuaabie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHIIEHTpAI[UU PaCTBOPOB:
MaccoBasl JI0JIs BEILIECTBA B PACTBOPE, MOJIIpHAsk KOHIEHTpauus. HacelleHHbie
Y HEHACBHILIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KpucTtamioruaparst.

Knaccudukanms v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
TpuBuanbHbIE Ha3BaHUA OTHAEJBHBIX IPEICTABUTEIEH HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanus  XuMUYECKUX  peakuid B HEOPraHUYECKOH W
OPraHUYECKON XUMUHU. 3aKOH COXPAHEHUSI MACChI BEUIECTB; 3aKOH COXPaHEHUS
U TIPEBpAIICHUS DHEPTUU MPU XUMHUUYECKHX peakiusax. TemnoBbie 3¢hdeKTs
XMMHUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHUYECKOM peakluuHh, €€ 3aBUCUMOCTh OT Pa3IN4HbIX
¢daktopoB. ['oMoreHHbIe U reTeporeHHbIe peakiuu. Katanmus u kaTanu3aTopsl.

OOpatumble ¥ HeoOpaTHUMBIE pEAKIMU. XHWMHUYECKOE pPaBHOBECHE.
Koncranta xumnueckoro paHoBecHs. DaKTOpBI, BIMSIOINIME HA IOJIOKECHUE
XMMHUYECKOTO PAaBHOBECHS: TEMIIEpPATypa, JABJICHUE U KOHLIEHTPAllUA BEUIECTB,
ydacTByromux B peakiuu. [Ipunuun Jle [larense.

Onektponutuueckas nuccoruanus. CUIbHbIE W Cla0ble AJICKTPOJIUTHI.
Crenenp gucconumannu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEWTpasbHasl,
menovyHas. Bomopomuwiii mokazatens (PH) pactBopa. ['maponms coneit.
Peaxiiuu monHoro oomMeHa.

OKUCIUTETbHO-BOCCTAHOBUTENbHBIE  peakunu. (CTeneHb OKUCIEHUS.
Okucnautenb M BOCCTaHOBHUTENb. l[Ipoliecchl OKHUCIEHHSI M BOCCTAHOBIICHHSI.
Baxnelnme OKMCIHTENIX M BOCCTAHOBHUTEIH. METOM 3JIEKTPOHHOro OanaHca.
DJIEKTPOJIN3 pAaCTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHHUs BEIIECTB W UX IPEBPAILICHUIL:
pa3oKEeHWE MNEPOKCHAA BOIOPOAA B MPUCYTCTBUM KaTajau3aTropa, MOIEIU
KPUCTAJUIMUYECKUX  PEmETOK, TMPOBEACHHE PEAKIMA HMOHHOTO OOMEHa,
ONPENEIICHUE CPEABI PACTBOPOB € MOMOIIBIO UHAUKATOPOB, U3YUYCHUE BIIASIHUS
pasUYHBIX (PAKTOPOB HA CKOPOCTh XWMHYECKOW PEAKIUU U TOJOKECHUE
XMMHUYECKOTO PABHOBECHSL.

Heoprannyeckasi Xumusi.



[Tonoxxenne HemerayuioB B lleproguyeckor CUCTEME XUMHUYECKHX
sanemeHtoB J[.M. MengeneeBa M OCOOCHHOCTH CTPOCHHMS HMX aTOMOB.
du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephbl, hocdopa u yrieposa).

Bonopoa. Ionydenue, ¢pusnueckue U XUMHUYECKUE CBOMCTBA: PEaKIUU C
MEeTa/llaMi M HEMEeTaJUlaMH, BOCCTAaHOBHUTENIbHbIE CBOWCTBA. [ WMIpHUIBIL.
TorMBHbBIE JIEMEHTHI.

["anorensl. HaxoxaeHnue B npupojie, CocoObl MoayyeHus, Gpu3nueckue u
XAMUYECKUE CBOMCTBA. ["amoreHoBOOPOABI. Baxnernmmue
KHUCIIOPOJICOJIEpKAIlMEe  COCIMHEHUs  TaloreHoB.  JlaboparopHble U
IIPOMBIIIEHHBIE CIIOCOOBI MOJTy4YeHHUs rajioreHoB. [I[puMeHeHue rajJoreHoB u ux
COEIMHEHUM.

Kucnopon, o30H. JlaboparopHbie U MPOMBIILIEHHBIE CIOCOOBI MOTyYEeHHUS
kuciopoaa. Guznueckue U XMMUYECKUE CBOMCTBA U MPUMEHEHHE KUCIOPOa U
030Ha. OKCHUIbI U IEPOKCHUJIBI.

Cepa. HaxoxneHue B mpupojie, CHOCOObI MOMy4deHus, (puuyeckue u
xuMuueckue cBoirictBa. CepoBomopos, cynbduasl. Oxcua cepbi(1V), oxcun
cepoi(VI). Cepuucras u cepHas KUCIOTHI U UX coju. OCOOCHHOCTH CBOMCTB
cepHOil KUCIIOThI. [IprMeHeHne cepbl U €€ COeAUHEHHUI.

Azor. HaxoxJeHnue B mpupojie, CIOCOObI TOJy4eHHs, (PU3NUYECKHE U
XUMHYECKUE CBOMCTBAa. AMMUAK, HUTpUAbL. OKcuapl a3zoTa. A30THUCTasT H
a30THas KHUCIOTHI U WX coidu. OCOOEHHOCTHM CBOMCTB a30THOM KHCIOTHI.
[IpumeHeHure a30Ta ¥ €ro COeIMHEHUN. A30THBIE YI0OpEHUSI.

®ocdop. Haxoxaenue B mpupoje, crnocoObl MoiydeHus, puandeckue u
xumudeckue cBorctBa. Pochuanl u dhochun. Okcunsl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenue dochopa u ero coenunenuii. dochopusie
yI00peHus.

VYriepon, HaxoXJeHHE B TNpuUpoje. AJUIOTPONHBIE MOIUDUKAIIH.
dusnyeckue W XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yraepogom. Oxcup yriaepona(ll), okcun yrnepona(lV), yronpHas kuciora u e€
coJid. AKTUBUPOBAHHBIN Yroiib, ajcopouus. Dymnepensl, rpadeH, yraepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, OOpPa30BAaHHBIX YIJIEPOJIOM, H
€ro COeAMHECHUM.

Kpemnunii. Haxoxnenue B mpupoze, CrocoObl moiaydeHus, Gpusndeckue u
xumudeckue corctBa. Okcua kpemaus(1V), kpemMHHEeBass KUCIOTa, CHUIIUKATHI.
[IpumeHeHue KpeMHHsI U ero coeanHeHud. CTEKIOo, €ro MOJIYyYEHUE, BUJIbI
CTEKJIA.

[Tomoxenne w™etauioB B llepuoanueckoil cucreMe XUMUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JOYEK aTOMOB
meTtaioB. O6mue ¢uznueckre CBOMCTBAa MeTaioB. [IpumMeHeHne MeTauioB B
ObITy 1 TexHUKe. CIUTaBbl METAJLIOB.

DNEeKTPOXUMHUUECKUIN psii HampspkeHud MertauioB. OOmme crocoOb
MOTYYEHHUS METaJIJIOB: THIPOMETAILTYPIHS, MUPOMETAILTYPTHS,
anekTpometauryprus. [lonstrue o koppo3un MetaioB. CrocoObl 3alUuThl OT
KOPPO3UHU.

O6mras xapakrepuctuka MetamuioB |A-rpynmer [leproaudeckoit cucTeMsl
XUMHUYECKUX »dyieMeHTOB. Hatpuit w kamuit: nonyueHue, (¢QuU3NYECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCUHEHHUI.

O6mras xapakrepuctuka MetauioB ||A-rpynms [lepuogudeckoit cucTeMsl
XUMHUYECKUX JJIEMEHTOB. MarHuii M KalbLMW: MOJydeHHe, (PU3NYeCKHue u



XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U MX COCIMHEHUH.
XKécTkocTb BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHM: ToNydyeHue, (U3MYEeCKUe U XUMHUYECKHE CBOWCTBA,
NIPUMEHEHUE MPOCTOTO BEIIECTBA U €ro COeAMHEHH. AMQOTEepHbIE CBOWCTBA
OKCHJIa Y TUPOKCHIA aTFOMUHHUS, THIPOKCOKOMIUIEKCHI alTFOMUHMUSL.

OO6miast xapakTepuUCTHKa MeTauioB MoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMHYECKUE CBOMCTBA XpOMa U ero coeauHeHui. OKCubl
u rugpokcuibl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U 1UXpoMaThl, UX
OKHUCJIUTENbHbIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

duznyueckre W XUMUYECKHE CBOMCTBA MapraHila M €ro COCJIMHEHHI.
Baxneiimue coenudenus wMapranua(ll), wmapranna(lV), wmapranma(VI) wu
mapranna(VIl). Ilepmanranat kanms, €ro OKUCIUTEIbHbIC CBOMCTBA.

dusznueckre W XHUMHUYECKHE CBOMCTBA jKejle3a M €ro COCIMHEHHM.
Oxcunpl, rugpokcunbl u conu kenesa(ll) u xenesa(lll). Ilomyuenue wu
IpUMEHEHUE JKeJie3a U €ro CILIABOB.

Pu3nyecKkne 1 XMUMHUYECKUE CBOMCTBA MeIU U €€ coeauHeHul. [lomydyenue
U IPUMEHEHHUE MEIU U €€ COeTMHEHUM.

[uuk: monydenue, pu3MuecKue U XUMHYECKUE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJAa ¥ THAPOKCHJA IHUHKA, THAPOKCOKOMIUIEKCHI IIMHKA.
[IpumMeHeHre IMHKA U €T0 COSMHEHUM.

OKCneprUMEeHTAIbHBIE METOJAbl HU3YUYEHHUs BEIIECTB U WX MPEBPAICHUN:
U3y4YeHHe 00pa3lloB HEMETAJUIOB, TOPEHHUE Cephl, Pocdopa, xKene3a, MarHus B
KHUCIIOPOJIE, U3yYeHHE KOJUIEKIUU «MeTalibl M CIUIaBbl», B3aUMOJICHCTBHE
MICJIOYHBIX W IICJIOYHO3EMEIbHBIX METaUIOB C  BOJOH  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), B3aUMOJICHCTBHUE IIMHKAa M JKele3a ¢
pacTBOpPaMH KHUCJIOT M IEJI04YeH, KaYeCTBEHHBIC PEaKIMM Ha HEOPTraHUYECKUE
QHUOHBI, KAaTHOH BOJOPOJA W KAaTHOHBl ~MCTAIOB, B3aHMOACIHCTBHE
THAPOKCHIOB aIFOMUHHMSL U IIMHKA C PACTBOPAMH KHCJIOT U IIEJIOYeH, pelieHne
AKCIIEPUMEHTANILHBIX 3a/1a4 1o TemaM «l anorensn», «Cepa u e€ coequHeHUs,
«A30T U ¢ochop U UX COCAUHECHHS, «MeTamsl  TIaBHBIX MOATPYIIID,
«Metasbl MOOOYHBIX MOATPYIIID.

XUMHUSA M KU3Hb.

Ponp xumum B obOecriedeHMHM YCTOWYMBOTO pa3BUTHS YEIOBEYECTBA.
[lonsiTue O Hay4YHBIX METOJaX TIO3HAHWUS ¥ METOJOJOTUU HAYYHOTO
UCCJICIOBAHMUSI. HayuHnple =~ TpUHIUIBI ~ OpraHu3allid  XUMHUYECKOTO
npou3BoACTBa. [IpoMBITIIEHHBIE CTOCOOBI TMOMYYEHUS BaKHEUIIMX BEIIECTB
(Ha TpuMepe TMPOW3BOJACTBA aMMHaKa, CEPHOW KHUCJIOTHI, METAHOJA).
[IpompliliieHHBIE CHOCOOBI MOJMYYEHUS METAUIOB U CIUIABOB. XUMHUYECKOE
3arpsA3HCHUE OKPYKAKIIEW Cpelbl M €ro IocieaAcTBusa. Poilb Xumuu B
o0ecrieYeHNN dHEPIeTUHISCKOM 0€30IMacHOCTH.

Xumust ¥ 300poBbe uenoBeka. JlekapcTtBeHHble cpexacTBa. lIpaBuna
WCIIOJIH30BaHUs JIEKAPCTBEHHBIX TpenaparoB. Poiab XuMuu B Ppa3BUTHU
METUITAHBI.

XVMUSI TIUIIHA: OCHOBHBIE KOMITIOHEHTHI, TTUIIEBhIE J00aBKH. Poib xumuu B
oOecrieueHnH TUIIEBOM 0€30MMacHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuna
0€30macHOr0 HMCMOJB30BAHUS TPEMapaToB OBITOBOM XWMHHM B TIOBCEIHEBHOU
KU3HH.

XuMHsi B CTPOUTENBCTBE: BAXKHEHIIME CTPOUTEIBHBIE MaTEPHAIIbI
(tleMeHT, 6eTOoH).



XUMHUSI B CEIbCKOM XO03siicTBe. (OpraHuvyeckue W MHUHEpaJIbHbIC
ya00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUalibl, KPaCKH, CTEKJI0, KEpaMuKa.
Marepuansl i 31€KTpOHUKH. HaHOTEXHOIOT U,

Pacuérurlie 3agaun.

Pacuértpl: Maccel BelecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
Macchl (00BEMa, KOJWYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUH, €CIM OJHO W3
BEILIECTB MMEET IpUMECcH, Macchl (00bEéMa, KOJUYECTBA BEIIECTBAa) IMPOJIYKTA
peaKUMM, €CJIM OJHO M3 BEIIECTB JaHO B BHUJE PAacTBOpA C OMNPEACIEHHOU
MAacCOBOM JIOJIEW PACTBOPEHHOIO BENIECTBA, MACCOBOW JOJHM M MOJISIPHOM
KOHIICHTpAIIMU BEIIECTBA B PACTBOPE, JIOJM BBIXOJA MPOAYKTA PEAKIUU OT
TEOPETUUYECKH BO3MOYKHOTO.

MexXnpeaMeTHBIE CBSI3H.

Peanmzanust MeXOpeaMETHBIX CBSI3€M MpH  HM3y4YeHUH OOIIeH u
HEOpraHW4eCcKod XMMUU B 11 Kiacce OCyIIEeCTBISETCS 4epe3 UCIOIb30BAHUE
KaK OOINMMX €CTeCTBEHHO-HAYYHBIX ITOHSATHUM, TaK M TOHSITHH, NPHUHSATHIX B
OTJEIIBHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOT' 0O [IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TIOHSATHS: SIBJICHHWE, HAy4HBIM (PakT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CHMHTE3, KJIacCHU(MUKAIU, MePUOTUIHOCTD,
HaOII0/ICHHE, U3MEPEHUE, SKCIIEPUMEHT, MO/IEIb, MOJCITMPOBAHHE.

dusznka: marepus, MHUKPOMHUP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, WOH, H30TOIbl, PAAUOAKTUBHOCTb, MOJICKYJIA, HSHEPreTUYECCKUHN
YpPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHHE BEIECTRBA,
uJeadbHbId Ta3, (PU3NUECKHWE BEIMYMHBI, CIWHMUIIBI H3MEPEHUs, CKOPOCTh,
SHEPTUs, Macca.

buonorus: knetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIHU3M,
MaKpoO- ¥ MHKPOXJIEMEHTBI, OCIIKH, JKUPBI, YIJIEBOAbI, HYKJICHHOBBIC KHUCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U IMIOTOK SHEPTHUU B SKOCHUCTEMAX.

['eorpadms: mMuHEpasBl, TOpPHBIC IOPOJBI, IIOJE3HBIC MCKOIAaeMbIe,
TOILUIMBO, PECYPCHI.

Texuomorus: XUMHUECKas MIPOMBIIIEHHOCTb, METaJLTypTus,
CTPOUTEJIbHBIE MATEPUAIIBI, CEIBCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, IHIIEBAs
IIPOMBIIIJICHHOCTh,  (papMaleBTHYECKass MPOMBIIIIICHHOCTb, ITPOU3BOJICTBO
KOCMETHYECKHUX IPenapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPHAIOB,
BJICKTPOHHAS MIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHS IIPOTPAMMBI 110
XM HA VIJIVBJIEHHOM VPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpEeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsI BBIJICICHBI CJICAYIOIIUE COCTABISIONIUE: OCO3HAHHE
OOy4aroIMMUCS POCCUMCKOM TpaKJAaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTUIO, CaMOCTOSITEIBHOCTH W CAMOOIIPENIECIICHUIO;  HAJIU4YHE
MOTHBAllMM K OOyYEHHIO; TOTOBHOCTb U CIOCOOHOCTH OOyYarouiuxcs
PYKOBOJICTBOBAThCSl TPHUHATHIMU B OOIIECTBE TMpaBUWJIaMUd H HOpPMaMu
MOBEACHUS; HAIMYUE MPABOCO3HAHUS, SKOJIOTHYECKON KYJIbTYpbl; CIOCOOHOCTD
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JINYHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpakaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
oOy4Jaronuxcs B MpoIecce peaimsaiiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JINYHOCTHBIE PE3YIbTATBl OCBOCHHUS TMpeaMeTra «XHUMHS» OTPaXKaroT
c(hOPMHUPOBAHHOCTh ONBITA TO3HABATEILHOM M MPAKTUYECKON JeATEIbHOCTH
oOydJaronuxcsi B Mpoiiecce peaansaiuy 00pa3oBaTebHON AesSTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUSl  OOYYaIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YI€OHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
XUMHUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHUMAaTh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AESATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIIUIO
OTCYECTBCHHON XMMUM;

yBaKEHUSI K TMPOIIECCY TBOPUECTBA B OOJIACTH TEOPHHM U MPAKTUYECKOTO
NPUWIOKEHUSI XWUMHUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX HAONIOACHHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca U TMO3HABATEIbHBIX MOTHBOB B MOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze  uWHPOpPMAIIMM O  TEPEAOBBIX  JIOCTIDKCHHSX  COBPEMEHHOM
OTCYECTBECHHON XMMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTYyalluM, CBS3aHHBIE C XUMHUYECKUMHU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UIIMHA HPABCTBEHHBIX M TMPABOBBIX HOPM M C YYETOM OCO3HAHUSA
ITOCJIEACTBUAN ITOCTYIIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbSI:



NOHUMAaHUs IEHHOCTEH 3J0pOBOr0 M 0Oe30macHoro oOpasa >KHU3HU,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hM3UUYECKOMY U
NICUXUYECKOMY 310POBBIO;

cOOJIFOICHUS TpaBWJI 0€30MacHOTO OOpaIlleHUs] C BEIIECTBAMU B OBITY,
MOBCEIHEBHOM )KU3HH, B TPYAOBOI AEATEIbHOCTH;

NOHUMAHHUS LIEHHOCTH TMPaBUJI HWHIWBUAYAJIBHOTO W KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOIMIMX 3J0POBBI0O U KU3HU
JIIOJICH;

OCO3HAaHMSI  MOCIHEACTBUM WU HENPUATHS  BPEAHBIX  MPUBBIYEK
(yrmotpe06aeHus ajKoroJisi, HAPKOTHKOB, KypEeHHS );

5) TPYA0BOI0 BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIBCKON
JEeSTeIbHOCTH, OOIECTBEHHO TIOJIE3HOWM, TBOPUYECKOM U JPYrMX BHIIAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PpEIICHUM MPAKTUYECKUX 3a]ad
COIMAJIbHON HAMPaBJICHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YYEeHHIO Mpodeccuil pa3iuyHOro poja, B
TOM YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUI 110 XUMUH;

YBAXEHHS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYAJIHONH TpPACKTOPUU
oOpazoBanusi, Oyaymieil nmpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00IIECTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 1EJECO00Pa3HOr0 OTHOIICHUS] K MPHUPOJEC KaK UCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSI JOCTIKEHUW XUMUU IS
pelIeHUs BOIPOCOB PAllMOHAIBHOTO TPUPOJONOJIb30BAHHS;

AKTUBHOTO HEINPHUATHUS JEUCTBUM, NPUHOCAIIMX BpEd OKPYKArOIIEH
IPUPOAHON CpeJie, YMEHHUS IPOTrHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJIEICTBUA NMPEIINPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIATh UX;

HaJu4usi Pa3BUTOrO  HAKOJOTMYECKOTO  MBIIUICHUS, 3KOJIOTHYECKOU
KYJIbTYpbI, OIbITA JIEATEIBHOCTH AKOJOTHMYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCS UMY B MIO3HABATEIBLHOM, KOMMYHUKATUBHOM U COLMATIBHOM
IIPAKTUKE, CIOCOOHOCTHM W YMEHHUSA AaKTUBHO MPOTUBOCTOSITH HWICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUMA:

MHUPOBO33PEHUSL, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU U OOIIECTBEHHOMN MPAKTUKU;

MOHUMAHUS CHENMU(PUKN XUMUW KaK HayKd, OCO3HAaHHS €€ pOJu B
(dbopMHUpPOBaHNY PAIMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEITOCTHOTO
MIPEACTABICHHS 00 OKPYIKAIOIIEM MHUPE KaK O €AMHCTBE MIPUPOIBI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUHM MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU IS COBPEMEHHOUN
UUBWIN3ALMKA: B €€ T'yMaHHUCTHUUECKON HANpaBICHHOCTH M Ba)XXHOM pOJIM B
CO37JaHUU HOBOW 0a3bl MaTEepPUATBHOW KYJIBTYpPbl, B PEIICHUU TJIOOATHHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, YHEPTETHUECKOM,



NUIIEBOM M DKOJIOTMYECKON O€30MacHOCTH, B PAa3BUTUU  MEAUIUHBI,
00ecreyeHn YCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
KaXKJI0T0 4JieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUSA, HUCIOJB3YEeMBbIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJydyaeMble 3HAHUS JUIsl aHali3a U OOBICHEHMS SIBICHHIM
OKPYXKAIOIIEr0 MUpa U MPOUCXOIANIMX B HEM W3MEHEHHM, YMEHHS J1eJaTh
000CHOBaHHBIE 3aKIIIOUCHHUS HA OCHOBE HAyYHbIX (AKTOB U HMEIOUIUXCS
JAHHBIX C IEJIbIO TTOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJb30BATh XUMHUYECKUE 3HAHUS IS
penieHus IpooJieM B pealbHbIX KU3HEHHBIX CUTYaILIUX;

UHTEpeca K TO3HAHUIO, UCCIIE0BATEIIbCKOU IeATeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO U
caM0o00pa30BaHHI0, K AaKTMBHOMY IIOJYYEHHIO HOBBIX 3HaHUM 1O XUMHUHU B
COOTBETCTBHUHU C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K  OCOOCHHOCTSAM  Tpyla B  pa3lWyHbIX  cdepax
npoeccuoHaIbHOM 1eITeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpenMeTHbIE PE3YJbTAaThl OCBOCHUS NPOrpaMMbl IO XUMHUHM Ha
YPOBHE CpEeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHUS ~ MHUPOBO33pEHHUS  OOyYaronIuxcs
MEXIUCUUILIMHAPHbBIE (MeXTpeIMeTHBIC) oOIIIeHAyYHbIE MOHSATHS,
OTpa)karolllue IEJOCTHOCTh HAYYHOW KapTUHBI MHUpA U CHEU(UKY METOOB
MO3HAHUA, WCIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (pakT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIIbHbBIC y4eOHbIe NEeNCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC, PpETYyJsATHBHBIC), obOecrneuuBaronme (HopMUpOBaHHE
(GYHKIIMOHATBHOM TPAMOTHOCTH M COLUATTEHON KOMIETEHITUU 00YyJarOIINXCS;

CIIOCOOHOCTH O0y4JaroIINXCsI UCII0JIb30BATh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHWS W  YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN M COIMATLHOM MPaKTHKE.

MeranpenMeTHbIE PE3yibTaThl OTPAKAKOT OBJIAJICHUE YHHBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMA, KOMMYHHKATUBHBIMA H  PETYJISITUBHBIMHU
JNEUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSTENIbHO  (popMyNIHUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaesaTh 1IN ACATEIbHOCTH, 3ajlaBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C IOCTABICHHBIMU
LIEJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPUEMBI JOTUUECKOTO MBIIUICHUS:
BBIJICTISATh XapaKTEPHbIE MPU3HAKU MOHSATUN U yCTaHABIMBATh UX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIONIHME MOHITHS I OOBSICHEHHS OTJIEIBHBIX (DAKTOB
U SIBJICHUI;



BBIOMpATh OCHOBAaHUS W KPUTEPUU IS KIAcCU(UKAIMKM BEIIECTB U
XUMHYECKHUX PEaKIIHA;

yCTaHABIUBATh TPUYUHHO-CICICTBEHHBIC CBS3U MEXIy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKICHUs (MHIYyKTHUBHBIC, ICTyKTHUBHBIC, IIO
aHAJIOTHUHN), BBISBISTH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTpHUBaEeMbIX
SBIICHUAX, ((OPMYITHPOBATH BBIBOJBI U 3aKIIIOUCHUS;

NPUMEHATh B  TPOLIECCE TIO3HAHMUS  HWCIIOJIb3yeMble B  XUMHUHU
CUMBOJIMYECKUE  (3HAKOBBIC)  MOJEIH, NPeoOpa3oBBIBATH  MOJICIHHBIC
OPEJICTABICHUSA — XUMHUYECKUH 3HAK (CHMBOJI) DOJEMEHTa, XHUMHYECKas
dopMyna, ypaBHEHHE XHMHUYECKOH pEAaKIUU — TPU PEIICHUH YUeOHBIX
MO3HABATEIIbHBIX W MPAKTUYECKHUX 3a/lad, MPUMEHSITh Ha3BaHHBIC MOJICIIBHBIC
NPECTABICHUS I BBISBICHHS XapaKTEPHBIX MPU3HAKOB M3YYacMbIX BEIIECTB
Y XUMHUYECKUX PEAKITUH.

2) 0a30BbIe MCCIIEI0BATEIbCKHE IeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX
peaKuii;

dbopMynupoBaTh €M M 33Jadyd  UCCIEIOBaHUS, HCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbHO CPOPMYIUPOBAHHBIE BOIPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PaBUJILHOCTH BBHICKA3bIBAEMBIX CYKICHHUI;

BJQJICTh HAaBBIKAMU CaAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M TMPOBEICHUS
YUYEHMUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIBbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 000OIIEHUS U BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
PE3yNIbTaTOB UCCIEAOBAHUS, COCTABIISATh 0OOCHOBAHHBIN OTYET O MPOACTIaHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOM WCCIIEeNOBATEILCKOW M IPOCKTHOU
NESATEIbHOCTH, MPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWCKY METOJIOB PEIICHUs MPAKTUUECKHX 3a/lad, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB MTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OPUEHTHUPOBATLCS B PA3NIMUYHBIX HCTOYHHMKAX HHQoOpManuu (HAy4HO-
NoMmyJIsipHasi JIMTepaTypa XUMHUYECKOTO COJACpKaHWs, CIPaBOYHBIC MMOCOOMS,
pecypcbl HTepHeTa), aHaIM3upoBaTh HHPOPMAIIUIO PA3IMYHBIX BUIOB U (opm
NPENCTAaBIICHUS,  KPUTHYECKHM  OIIEHMBaTh €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTD;

(dbopMyIHpOBaTH 3aIIPOCH] U IPUMEHSTH PA3TUYHBIC METOIbI IPU TTOUCKE U
otbope wuHPOPMAIMK, HEOOXOJAMMOM JUIS BBIOJHEHHUS YYeOHBIX 3aaad
OIPEACIIEHHOTO THUIIA;

npUOOpETaTh OMBIT MCIOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTEIILHO  BBIOMpAaTh ONTUMAIBHYIO (OpMY MpEICTaBICHUS
uHpopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIM $3BIK B KaueCTBE CpeICcTBa MpH padoTe C
XUMUYECKON WH(OpMaImend: NpUMEHITh MeXIpeaMeTHbie (pusnyueckue u
MaTeMaTU4ecKre) 3HaKM W CHMBOJBI,  (opmynsl, abOpeBUATypHI,
HOMEHKJIATYpPY;

HCII0Jb30BAaTh 3HAKOBO-CHUMBOJIMYCCKHEC CPCACTBA HAI'JTIAAHOCTH.



KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/IaeMOM TEeMbI B XO/I€ TUAJIOTa
W/WJIM TUCKYCCHUM, BBICKA3bIBATh UACH, POPMYIUPOBATH CBOU MPEITIOKEHUS
OTHOCHUTEJILHO BBIIOJTHEHUS MPE/JIOKEHHOM 3a1auH;

BBICTYIIATh C Hp@SGHTaHHCﬁ PE3YJILTATOB MMO3HABATEIBLHOU JACATCIIBHOCTH,
IMOJTYYCHHBIX CaMOCTOATCIIBHO HWJIX COBMCCTHO CO CBCPCTHHKaMH IIPpH
BBIIIOJJTHCHUN  XHUMHUUYCCKOI'O OKCIICpHUMCHTA, HpaKTH‘ICCKOﬁ pa6OTLI I10
HCCJICAO0OBAHHUIO CBOMCTB HN3y4aCMbIX BCIICCTB, pCaIn3alliU y‘IC6HOI‘O ITPOCKTa,
)51 (bOpMYJII/IpOBaTI) BBIBOJAbI IIO PpPC3yJibTaTaM HpOBCI[éHHI:IX I/ICCJIGIIOBaHI/Iﬁ
HYTéM corjiaCoBaHUus HOSI/II_[I/Iﬁ B X0AC O6CY)KI[GHI/I$I 1 0OMeHa MHECHUSMH.

PerJISITI/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPlSI:

CaMOCTOSITENIBHO IIJIAaHUPOBATh U OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO
JESATENIBHOCTh, OIpeneisas €€ Leau U 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEO0OXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeéMblii alropuT™M JEUCTBUM Mpu
BBIIIOJIHEHUH YYEOHBIX M HCCIIEOBAaTENIbCKUX 3aJad, BBIOMpaTh HauoOojee
3¢ (PexTUBHBIN CHOCOO MX pElIeHHs C YYETOM IOJYYEHHUS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBIIATH CaMOKOHTPOJIb JICATEIIPHOCTH Ha OCHOBE camMoOaHajIu3a W
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIe pe3ynbTaThl OCBOSHHS IPOTpaMMbl 110 XUMHHM Ha
yriyOJICHHOM YpPOBHE Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUs BKIHOYAIOT
crienuduyecKue sl yaeOHOro npeaMera « XuMus» HaydHbIC 3HAHUS, YMEHUS U
CIIOCOOBI ICUCTBUI IO OCBOCHHUIO, MHTEPIIPETAIIUH U TTPEOOPa30BAHUIO 3HAHUH,
BUJIBI JISATEIIBHOCTH TI0 TOJIYYSCHHUIO HOBOTO 3HAHMS W NMPUMEHEHUIO 3HAHUH B
Pa3JIMYHBIX YUCOHBIX CUTYyAIUsAX, a TAKKE B PCATbHBIX )KU3HCHHBIX CUTYAITUsX,
CBSI3aHHBIX C XUMHEH. B mporpamme 1Mo XuMHUM NpEIMETHBIC PE3yJIbTaTh
IpeACTaBIICHBI 110 TOJaM U3y4YCHHS.

10 KUIIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUSD)
OTPaXKaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHHUI: O MECTE U 3HAYCHUU OPTaHHYECKOU
XUMUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ POJId B 00ECIEYECHUN YCTONIHBOTO
Pa3BUTHS Y€JIOBEUECTBA B PEIICHUU MPOOJIEM IKOJIOTHIECKOM, YHEPTeTUUECKON
W THIeBod O€30MacHOCTH, B PA3BUTUU MEAWIMHBI, CO3/IaHUA HOBBIX
MaTepuaioB, HOBBIX HCTOYHHUKOB DSHEPTHHM, B OOECIICUEHUU PAIMOHATIHLHOTO
MIPUPOIOTIONIB30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOIICH KYJIbTYphI
YEeJIOBeKa, a TaKXKe DKOJIOTHUYECKM OOOCHOBAaHHOTO OTHONIEHUS K CBOEMY
3J10pPOBBIO U IPUPOJAHOMN CPELE;



BJIQJICHUE CHUCTEMOM XHMHMUYECKHUX 3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHSITHS — XUMUYECKUWA DIIEMEHT, aToM, SJIp0 U
DJIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIC OpPOWTANIM, OCHOBHOE WU
BO30YKJIEHHOE COCTOSIHUS aroma, TMOpuau3alvs aTOMHBIX OpOuTaneil, WoH,
MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTENEeHb OKHUCIICHHUS,
XUMUYECKasl CBA3b, MOJb, MOJSIpHAash macca, MOJISIPHBIA OOBEM, YIIIEpOJHBIN
CKeneT, (yHKIMOHAIbHAs TpYIIa, pagudKall, CTPYKTYpHbIE (HOPMYJIbI
(pa3BEpHYThIE, COKpalIEHHBIC, CKEJETHBbIE), H30MEpHUs CTPYKTypHas U
IPOCTPaHCTBEHHAsA (F€OMETPUYECKasl, ONITUYECKAs ), U30MEPhI, TOMOJIOTUYECKHI
psiZl, TOMOJIOTH, YTII€BOJOPOAbI, KUCIOPOJ- U a30TCOAEPKAIINE OpTraHUuYECKUE
COEIMHEHHUS, MOHOMED, TOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC
COCMHEHHUS; TCOpHUH, 3aKoHbI (repuoauyeckuii 3axkoH JI. . MeHneneena,
TEOpHUsl CTPOEHUSI OpraHuyeckux BeiiecTB A. M. byTiiepoBa, 3aK0H COXpaHEHUSs
MAacChl BEILIECTB, 3aKOH COXPAHEHUsSI U MPEBPAICHUS SHEPTUH TTPU XUMHUYECKUX
peaKkiusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE MOHWMAHUS MPUYUHHOCTU U
CUCTEMHOCTHM XHMHUYECKHX SBJICHHM;, TPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX peaKiuid, TEPMOJIMHAMUYECKHUX u KHHETHYECKUX
3aKOHOMEPHOCTSIX WX MPOTEKaHUs, O B3aUMHOM BJIMSHUU aTOMOB WM TPYII
aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBIN U ME30MEPHBIN 3P deKThl, OpueHTaHTHI | 1
Il pona); dakronormueckue CBEIEHHUS O CBOMCTBAX, COCTAaBE, MOJYUYCHUH H
0€30MacCHOM HCIIOJIb30BAHUM BAKHEWIIIUX OPTaHMYECKHX BEUIECTB B OBITY U
PAKTUYECKON  JIEATEIbHOCTH 4YeJioBeKa, OOIIMX HAy4HbIX MPUHIUIIAX
XUMUYECKOTO TPOU3BOACTBA (Ha TMpUMEpe MPOU3BOACTBA METAHOJIA,
nepepadoTku HeTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISATH XapaKTepHbIC MPU3HAKU TIOHSITHH,
yCTaHABJIMBATh MX B3aHMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIWE MOHITHUS
IIPU ONMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCTMHEHMUI;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JIJISI COCTABJICHUS] MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (QopMyI
OpraHUYECKUX BEIIECTB;

COCTAaBJISITh yYpPaBHEHUS XWMHUYECKMX pEaKIMil W pacKpbiBaTb UX
CYIIHOCTh:  OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUHA  TOCPEICTBOM
COCTAaBJICHHSI DJICKTPOHHOTO 0anaHca 3TUX peakilil, peakiuii HOHHOT0 0OMeHa
MyTEM COCTaBJICHHUS WX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

U3TOTABIMBATh  MOJEIM  MOJIEKYJ ~ OPraHWYECKHWX  BEIIECTB  JJIA
WUTIOCTPALIUU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOPMUPOBAHHOCTh  YMEHUHU: yCTaHaBJIMBATh  MPUHAIJICKHOCTh
U3YYCHHBIX OpPTraHWYECKHUX BEIIECTB 110 WX COCTaBy U CTPOCHHUIO K
omnpenenéHHOMY KJacCy/TpyIie COCIMHEHHM, JaBaTh MM Ha3BaHUA TIO
cuctematuyeckoir Homenkiarype (IUPAC) u mnpuBoaAuTh TpUBUAIBHBIE
Ha3BaHUS IS OTIEIBHBIX TPEICTABUTENICH OPTaHMYECKHX BEIIECTB (DTHUJICH,
aleTWICH, TOJYOJd, TIUIEPUH, OSTWICHIJIMKONb, (eHon, Gdopmanbaerus,
areTanbAeTh]l, alleTOH, MypaBbUHAS KUCIIOTa, YKCYCHAsI KHCIIOTa, CTEapHHOBAs,
OJICMHOBAsA, MaJIbMUTHHOBASI KUCIOTHI, TJIUIMH, aJIaHWH, MallbT03a, (PYyKTO3a,
aQHWJIVH, TUBUHWII, U30TIPEH, XJIOPOTPEH, CTUPOI U JIPYTHE);

c(hOpPMHUPOBAHHOCT, YMEHHS OMNPEACIATh BHUJ XWMHUYECKOW CBSI3U B
OPTraHUYECKUX COCAMHEHUSX (KOBAJIGHTHAs W WOHHAs CBs3b, G- U T-CBA3b,
BOJIOPOJIHASI CBSA3b);



c(hOpPMUPOBAHHOCTH YMEHHS TMPUMEHATHh IOJIOKEHHS TEOPUU CTPOCHHS
opraHuueckux BemiectTB A. M. BbytiepoBa 11 OOBSICHEHHS 3aBHCHUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOEHUE,
bu3uYecKre U XUMUYECKHUE CBOMCTBA TUIMYHBIX MPEICTaBUTEIEH pa3IMUHBIX
KJIACCOB  OPTaHMYECKHWX BEIIECTB: AQJIKAHOB, IMKJIOAIKAHOB, AQJIKCHOB,
aJKaJMEHOB, AJIKMHOB, apOMATUYECKUX YTJIEBOJOPOJOB, CIIUPTOB, allbJIETU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIIOXHBIX 3(QUPOB, XHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, yIieBOJI0B (MOHO-, IU- U
MOJINCAXapUJIOB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIHUN C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpPMYIT,

c(hOPMHUPOBAHHOCTh yYMEHHUS TOATBEPXKIaTh Ha KOHKPETHBIX IpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CITIOCOOHOCTH OPraHUYECKUX COCIMHEHUIN
OT KPaTHOCTH W THUIIa KOBAJEHTHOM CBsI3U (G- U M-CBSI3U), B3AUMHOT'O BJIUSHUS
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh WCTOYHHUKU
YTJIEBOJIOPOJTHOTO CHIPhsl (HE(Th, MPUPOAHBIM Ta3, YIroJib), CIHOCOOBI €ro
nepepaboTKH U MPAKTHUYECKOE IPUMEHEHHE MPOIYKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToJaX IIO3HaHWS —  HAONIOJACHUH, HU3MEPEHHUM, MOJICIUPOBAHUH,
dKCIIEPUMEHTE (PeaTbHOM U MBICJICHHOM) M YMEHUS MPUMEHSTh 3TH 3HAHUS,

chOpPMHUPOBAHHOCTh ~ YMEHHS  IIPUMEHSITH  OCHOBHBIC  OIlepalluu
MBICITUTEILHON JEATeIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, 000O0IIeHHE,
CHCTEMATHU3alMI0, BBISABJICHUE MPUUYUHHO-CICACTBEHHBIX CBA3CH — JUIA
M3yUYCHUS CBOMCTB BEIIECTB U XMMUUYECKUX PEAKIIN;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBIISATH B3aUMOCBSI3b XUMHYECKUX 3HAHUU
C MOHATUAMHU U MNPEACTABJICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB
1 60jilee OCO3HAHHOTO IMOHMMAaHHUS CYIIHOCTH MaTepHaIbHOTO €IUHCTBA
MHpA, HCIOJb30BaTh CHUCTEMHBIC 3HAHHUS 1O OPraHUYECKON XUMHUHU IS
O0OBSICHEHUS M TPOTHO3UPOBAHUS SBJICHHH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO
MIPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHUM: MPOBOJIUTH PACUETHl 10 XUMHUYECKUM
dbopMyllaM ¥ ypaBHEHHMSIM XHUMHUYECKHX PEaKIMH C HCIOJIb30BaHUEM
dbu3udecknx BenWYMH (Macca, O0O0BEM Ta30B, KOJHMYECTBO BEIECTBA),
XapaKTEepPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHONW CTOPOHBI: Pacu€Thl I10
HaXOXXJICHUI0 XHUMHUYECKOW (OpMysbl BemiecTBAa IO H3BECTHBIM MAaCCOBBIM
JOSIM ~ XUMHUYECKHUX  DJIEMEHTOB, TMPOAYKTaM  CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMCHHH: IIPOTHO3UPOBATh, aHAJU3UPOBATh |
OIICHHBATH C ITO3UIIUHA SKOJOTHYCCKON OS30MacHOCTH MOCICACTBUS OBITOBOM M
IIPOU3BOJICTBEHHOM JIEATEILHOCTH 4YEJIOBEKAa, CBA3AHHOM C TepepadOoTKOiM
BEIIIECTB, HCIIOJb30BaTh MOJYYEHHbIC 3HAHUSA [JIs TPUHATHS TPAMOTHBIX
pEIIeHu Mpo0JieM B CUTYaIUsX, CBI3aHHBIX C XUMUCH;

c(hOpMHUPOBAHHOCTh YMEHUI: CAMOCTOATEIHHO MJIAHUPOBAThH U MPOBOANTH
XUMUYECKUN SKCHEPUMEHT (MOJyYeHUE U M3YYEHUE CBOMCTB OPraHUYECKHUX
BEIIIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOAOPOAOB PA3JIMYHBIX KJIAaCCOB H
KHCJIOPOJICO/IEPIKAIIMX OPTAaHUYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTAIbHbBIX
3319 110 PACTO3HABAHUIO OPTaHUYECKHX BEIIECTB) C COOJIOJCHUEM ITPaBHII
O6e3omacHOro OOpaIlieHus] C BEIIECTBAMH W JIA0OPATOPHBIM OOOPYIOBAHHEM,



bopMyaMpoBaTh 1eJib HCCIAEAOBAaHUA, MPEACTABIATh B pa3Iu4yHON Qopme
pEe3yAbTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMEHHUIA:

coOJII0/1aTh MpaBUjia HKOJOTUYECKU 1I€IeCO00Pa3HOTO MOBEACHUSI B OBITY
M TPYHAOBOU JCATCNBHOCTH B LENSIX COXPAHCHUS CBOCTO  3[0POBb,
OKpY’KaIOLIeH IPUPOHON CPEIbl ¥ JOCTIKCHUS €€ yCTONYMBOIO PA3BUTHS;

OCO3HaBaTh ONACHOCTh TOKCHUYECKOTO JCHCTBHUS HA >KMBBIE OPTraHU3MBbI
ONpPENEIIEHHBIX OPTaHUYECKUX BEILIECTB, MOHUMAas cMbIci okazarens [1/1K;

aHAJIM3UPOBATh 1EJ€CO00Pa3HOCTh MPUMEHEHUSI OPTraHMUYECKUX BEIIECTB B
IPOMBIIIIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHHS PUCK-TIONB3a;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH Li€JICHANIPABICHHBIA MMOUCK
XMMHYCCKOM WH(QOPMALMK B PasiMYHBIX HMCTOYHMKAX (HaydHas U Y4eOHO-
Hay4YHas JUTepaTypa, CPeCTBa MacCoBOil HH(pOpMarmy, FIHTEepHET u Apyrue),
KPUTHYCCKH aHATH3HPOBATH XUMHUICCKYI0 HHPOPMALHIO, iepepadareiBaTh ¢€ 1
UCIOJI30BaTh B COOTBETCTBUU C IMOCTABICHHON YueOHOM 3a1aueH.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOImas U HeopraHuyeckas
XUMUSD» OTPaAXkKaroT:

c(hOpPMHUPOBAHHOCTH TPEACTABJICHUIN: O MaTepUaIbLHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTAX U IT03HABAEMOCTH SIBJICHUM NPUPOJBI, O MECTE€ U 3HAYCHHUU
XUMUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ pOJIM B 00E€CIIEUEHUN YCTOMYUBOTO
Pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJIOTHUYECKOM, IHEPreTUYECKON U MUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpUaJIOB, HOBBIX
MUCTOYHUKOB YHEPTUH, B 00ECIIEUECHUHN PAIMOHAIIBHOTO MPUPOJIONOJIb30BaAHUS, B
(GbopMHpPOBAaHUK MHUPOBO33PEHUST W OOIIEH KyJIbTYyphl 4YeJOBEKa, a Takxke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHONICHHUSI K CBOEMY 3JIOPOBBIO U MPUPOTHOM
cpene;

BJIAJICHUE CUCTEMOM XUMHUUYECKUX 3HAHUM, KOTOpAass  BKIIKOYAET:
OCHOBOIIOJIAralOIIMe TOHATUS — XUMHYECKMH JJIEMEHT, aTOM, SJpO aroma,
M30TOIbI, D3JCKTPOHHas 000JI0Yka aroma, S-, P-, O-aromHBIC OpOUTAIH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHHSI aToMa, TuOpuau3anus aTOMHBIX
opOuTaneii, MOH, MOJICKYJIa, BaJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTETICHD
OKHUCJICHUSI, XWUMHYECKas CBsI3b (KOBaJEHTHAs, WOHHAs, MeTajuIndecKas,
BOJIOPOJIHAS), KpUCTAUIMUECKash pemI€Tka, XHUMHYEcKash peakius, pacTBOp,
3JIEKTPOJIUTBL, HEAIEKTPOJUTHI, DIJICKTPOJIUTHUYECKAs AUCCOLMALMS, CTEICHb
JIWCCOLIMALNY, BOJOPOJAHBIA IIOKAa3aTelb, OKUCIUTEIb, BOCCTAHOBUTEID,
TEMI0BOM 3(PPEKT XUMUYECKOW pEeaklUuHh, CKOPOCTh XHUMHYECKON peakIiuw,
XUMUYECKOE PABHOBECHE; TEOPUU W 3aKOHBI (TEOpHUS DIEKTPOIUTUYECKOMN
nucconnanuu, nepuoanyecknii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS
MacCChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUM [IPU XUMHUUECKUX
peakusx, 3aKOH MOCTOSIHCTBA COCTAaBa BELIECTB, 3aKOH JCHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS,
JIe)KAIUE B OCHOBE NMOHUMMAaHUA NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKUX
SIBJICHUM; COBPEMEHHBIC NPEICTABJIEHUS O CTPOCHUU BEIIECTBA HA aTOMHOM,
WOHHO-MOJIEKYJIIPHOM M HAaJAMOJIEKYJIIPHOM YPOBHSIX; IIPEICTABICHUS O
MEXaHU3MaxX XUMHUYECKHX PEaKUUM, TEPMOAUHAMHUYECKUX WU KHUHETHYECKUX
3aKOHOMEPHOCTAX MX IMPOTEKAaHHUs, 0 XMMHYECKOM PAaBHOBECHM, PACTBOPAX U
JTUCTIEPCHBIX CHUCTEeMax; (PaKTOJIOTMYECKUE CBEICHHMSI O CBOMCTBAx, COCTaBe,
MOJIyYeHUHM U 0E€30MacHOM HCIIOJIb30BAaHUM BAXKHEUIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTHYECKOW NEATEIHHOCTH YEJIOBEKa, OOIIMX HAYYHBIX
MPUHIMIIAX XUMUYECKOTO IMPOU3BOJICTBA;



c(hOpMUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHbIEC MPU3HAKU MMOHATUH,
YCTaHABIIMBaTh WX B3aHMMOCBSA3b, HMCIOJIb30BATh COOTBETCTBYIOIIWE IOHSATHS
IIPY OMMCAHWH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(hOpPMHUPOBAHHOCTh YMEHUS UCTIOIb30BATh XUMUUYECKYIO CUMBOJIMKY IS
coctaBieHuss GOpMyd BEHIECTB W ypaBHEHUN XMMHYECKUX pEaKIIuii,
cucrematudeckytro Homenkiarypy (IUPAC) wu TpuBumanpHble Ha3BaHUS
OT/ICJIbHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUSI ONPENECIATh BAJICHTHOCTh M  CTEINEHb
OKHCJICHHS] XUMHUYECKUX JJIEMEHTOB B COCOUHEHHSX, BUJ XUMHUYECKON CBS3H
(KoBaJieHTHAasi, MOHHAs, METaJUIMYecKasi, BOAOPOIHAS), TUIMl KPUCTALTUYECKON
PELETKN KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTH YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJIa XUMHYECKOW CBSI3M W THUMA KPUCTALIUYECKOM PEMIETKH, OOMEHHBIA H
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OPMHUPOBAHHOCTh YMEHUM: KIJIAaCCU(DPUIIMPOBATH: HEOPTraHUYECKUE
BEILIECTBA MO WX COCTABY, XMMHYECKHE PEAKIUU MO PA3JIMYHBIM IPU3HAKAM
(uucimy M COCTaBy pearupyrollydx BEIHIECTB, TEIIOBOMY 3(h(eKTy peakiuw,
U3MEHEHHUIO CTENEHEH OKHUCJICHHs] DJEMEHTOB, OOpaTUMOCTH, Y4YacCTHIO
KaTanu3aropa U JPYTHUe); CaMOCTOSTEILHO BBIOMPATh OCHOBAHUSA U KPUTEPUH
JUTST KacCU(UKAIIMKY U3y4aeMbIX BEIIECTB M XUMHUECKUX PEaKIINii;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICT MEPUOJUUECKOTO 3aKOHA
J. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLIYIO,
O0OBSACHUTENLHYIO U TPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XUMHMYECKHX 3JJIEMEHTOB II€PBOrO—YETBEPTOTO MEPUOAOB
[lepuognueckoir  cucrembl .M. MenneneeBa, HUCHONB3ysSd  MOHATHS
«QHEPreTUYCCKHE YPOBHN», «IHEPIETUUCCKHUE MOAYPOBHUY, «S-, P-, 0-aTOMHBIC
opOuTaNM», «OCHOBHOE M BO30YXKJIEHHOE IHEPTeTUUECKHE COCTOSHHS aToMay;
OOBSACHSITH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHUX DJIEMEHTOB M UX
coequHeHurd 1o nepuoaaM M rpynnam llepuogmueckon cucremsr . .
MenzaeneeBa, BaJEHTHbIE BO3MOXXHOCTM aTOMOB JJIEMEHTOB HAa OCHOBE
CTPOEHHUS UX IIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMEHUMN: XapaKTepus3oBaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKUE CBOWCTBA BEUIECTB  PA3JMYHBIX KJIACCOB, MOATBEPKIATh
CYLIECTBOBAHUE TE€HETUYECKOU CBSA3M MEXKIY HEOPraHUYECKUMHU BELIECTBAMHU C
IIOMOILBI YPAaBHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

c(hOpPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH CYIIHOCTh: OKHCJIHTEIHLHO-
BOCCTAHOBHUTEJBHBIX PEAKIUU ITOCPEICTBOM COCTABJIEHUSI AJIEKTPOHHOIO
OamaHca ATHUX peaKIUh; PEeaKIUid HOHHOTO OOMEHa IMyTEM COCTaBJICHUS HX
IIOJHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUW; PEAKUMU TUAPOIU3a; PEaKLUN
KOMITJIEKCOOOpa3oBanusi (Ha TpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHUA);

c(hOpPMHUPOBAHHOCTh yMEHHUSI OOBACHITH 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMUYECKUX PEAKIUNA ¢ YUETOM MX SHEPreTUUYECKHX XapaKTEPUCTHUK, XapaKTEP
W3MEHEHUSI CKOPOCTH XMMHUYECKOW PEAKIMU B 3aBUCUMOCTH OT PA3JIUYHBIX
(dakTOpoB, a TaKKe XapaKTep CMEIICHHS XUMHUYECKOTO PaBHOBECHS O]
BIIMSIHUEM BHEIIHUX Bo3aercTBul (mpunuui Jle [larense);

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XHWMHUUYECKHE PEaKIIHH,
JIS)KAIIUE B OCHOBE MPOMBIIUICHHOTO IMOJYYEHUSI CEPHOM KHMCJIOTBI, aMMHUAKA,
oOIue Hay4HbIe MPUHIUIBI XUMHUYECKUX TPOU3BOJICTB; IEIECO00Pa3HOCTh



NPUMEHEHUS HEOPraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKHU
3pEHUS COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMOW 3HAaHUM O METOJAaX HAY4YHOIO
MO3HAHUA SIBIICHUW TpPUPOALl — HAOJIOIEHHE, U3MEpPEHUE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbli W MBICICHHBIN), HCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHS TMPUMEHATb OSTHU 3HAHUS TPU  IKCIEPUMEHTAIHLHOM
UCCJICIOBAHUM BEILIECTB U JJI1 OOBSICHEHHS XMMUYECKHUX SIBICHUN, UMEIOIIUX
MECTO B MPUPOJE, MPAKTUUECKONU JESATEIBHOCTH YEJIOBEKA U B MOBCEIHEBHOM
KU3HH,

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUN
C TOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
1t 00Jiee OCO3HAHHOTO MOHMMAaHUSI MaTEPUAIbHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCT, YMEHHMsI TMPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
NOHATUM  «MaccoBas JOJs BElIeCTBA B pacTBOpe» M «MOJSIpHas
KOHIIEHTpAIMs»; Macchl BelllecTBa WM OO0ObEMa Tra3a IO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, MAacCce WM 0O0BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOro 3¢ @dexkra peakiuu; 3HAYCHHUS BOJOPOIHOTO IMOKa3aTels
PacTBOPOB KHUCJIOT U IIEJOYed C U3BECTHOM CTEMEHBIO JTUCCOIUAIIMU; MAaCChl
(oOBEMa, KoMYecTBa BEIIECTBA) MPOIYKTA PEAKIUU, €CIU OJIHO U3 MCXOJHBIX
BEIIECTB JAaHO B BHJAE pacTBOpa C OMNpPEACIEHHON MaccoOBOM Jloei
PacTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE (MMEET MPUMECH ); JOJIU BBIXOJIa
POJYKTa peaKkiuu; 00bEMHBIX OTHOIIICHUI ra30B;

c(hOpMHUPOBAHHOCTh YMEHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOJIUTH
XUMUYECKUN  DKCIIEPUMEHT (TMpOBEJEHUE peakiuid HOHHOro OOMeHa,
MOJATBEPXKIACHUE  KAUYeCTBEHHOIO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
ompeJielieHUe CPeibl PACTBOPOB BEIIECTB C MOMOIIBIO UHANKATOPOB, U3YUEHUE
BJIUSIHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKINH, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a7a4 1o TeMaM «Mertamie» U «Hemeramis»y) ¢
coOmro/leHeM MpaBuil  Oe30macHOro  oOpamieHuss ¢ BeIeCTBAMH |
nabopaTopHbIM  o0opynoBaHuEM, (OPMYIUPOBATH I€ldb  HMCCIEIOBaHUA,
MIPEJICTABIIATh B PA3IMYHON (OopMe pe3yJbTaThl SKCIEPUMEHTA, aHATU3UPOBATh
U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCT,  YMEHHI: COOMIOZaTh TMpaBWiIa  TOJH30BaAHUSA
XUMUYECKON TOCY/I0 W Ja0opaTOpHBIM 000pYyIOBaHUEM, OOpAICHUS C
BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIMSIMU IO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB, SKOJOTUYECKH IIEJIeCO0OPA3HOr0 TOBEACHHS B OBITY H
TPYJIOBOM JIEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBbs, OKpPYKArOIIEH
IPUPOAHONU CpeIbl U JOCTIKEHHSI €€ YCTOMYMBOIO Pa3BUTHA, OCO3HABATH
OMAaCHOCTh TOKCHUYECKOTO JEHCTBHUS Ha >KUBBIE OPraHU3MBI OIMPEIACTEHHBIX
HEOPraHWYECKHUX BEIIECTB, TIOHUMAas cMbIch rokaszaresns [IJIK;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH IeJICHANIPABICHHBIA IMOUCK
XMMHYECKOM WH(OPMALMK B PasIMYHBIX HMCTOYHHKAX (HAaydHas M y4eOHO-
Hay4Has JIMTepaTypa, CPEACTBA MaccoBOi HHpopMalmH, HTEpHET U Apyrue),
KPUTHYECKH aHAIN3MPOBATH XMMUICCKYIO HH(OPMALHIO, IIepepadaTsiBath & 1
UCIIOJIb30BaTh B COOTBETCTBHMM C IIOCTaBJIEHHOM ydeOHOW  3amayeit.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunuyectBo 4yacos
Ne HaumeHnoBaHue pa3ieiioB DJIeKTpoHHbIe (LM (ppoBbIE)
KoHnTtpoJbHbie IIpakTH4eckue
/I | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH
[Ipenmer opranuyeckoii
11 xuMuu. Teopus cTpoeHHs 8 bubnunoreka [JOK
' OPraHUYECKHX COEIUHEHHI https://m.eds00.ru/d69df650
A. M. bytneposa
Hroro no pasneny 8
Pasznen 2. YrieBoaopoabl
IIpenenbubIe
2.1 JIEBOJIOPOIBI — AJKAHBI 5 bubmmorexa LOK
' yr p ’ https://m.eds00.ru/d69df650
LUKJIOAJIKAHBI
HenpenensHeie
2.2 nell)sojl OPOJIBI: AITKEHBI 14 1 Bubmmorexa LIOK
' YHICBOAIOPOABL: ’ https://m.eds00.ru/d69df650
aJIKaIMEHBbI, ATTIKUHBI
53 Apomaruyeckue 3 bub6nuorexa [IOK
' YIIIEBOAOPOILI (apEHBI) https://m.eds00.ru/d69df650
[TpuponHbIE HCTOUHUKH
24 rIJ)Iell)soﬂo 0JI0B M UX 4 Bubmorexa LIOK
' Y AOPOA https://m.edsoo.ru/d69df650
nepepaboTka
2.5 ["anoreHnpoun3BoHbIE 4 1 bubnuorexa [IOK



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

YIJIEBOJIOPOJIOB

https://m.edsoo.ru/d69df650

Uroro no pazaeny

35

Pasznea 3. Kucaopoacoaepxamme opraHudeckKu

€ coeJMHeHus

bubmuoreka [JOK
31 Criuprt. dexon 1 https://m.eds00.ru/d69df650
KapOouunbHbie
COCIUHEHUS: aJIbJICTH/IbI U
3.2 keToHbl. KapOoHOBEIE 21 bubmorera [JOK
' - hap https://m.edso00.ru/d69df650
KHCI0THI. CIIOKHBIC
a¢upsl. XKupbl
bubmuoreka [JOK
33 Y TIeBOMEL J 1 https://m.eds00.ru/d69df650
Hroro no pasaeny 41
Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHust
41 AMUHEI. AMUHOKHUCITIOTEL. 19 1 bu6mmoreka [JOK
' Benku https://m.eds00.ru/d69df650
Hroro no pazneny 12
Pa3pnen S. BeicokoMoJieKy AsIpHbIe COCIHHECHUS
51 BricokomonexynsipHbie 5 bub6nuorexa [IOK
' COEIMHEHUS https://m.eds00.ru/d69df650
Hroro mo pazneny 6
OBLIEE KOJIMYECTBO
102 3

YACOB I10 [TPOTPAMME



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

11 KIIACC

HaumeHoBaHue KoanuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHnTtpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NPorpamMmsbl padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenue aToma.
Ilepuonuueckuit
3aKOH U
11 [Tepuoanueckas 9 bu6mmoreka [JOK
' cucremMa https://m.edsoo.ru/2dd57f24
XUMUYECKUX
anemenToB 1. U.
Menneneesa
Crtpoenue
12 BEIIIECTBA. 1 1 bu6mmoreka [IOK
' MHuoroobpasue https://m.edsoo.ru/2dd57f24
BEILIECTB
13 XuMU4YecKue 19 1 3 bu6mmoreka [IOK
' peaxIun https://m.edso00.ru/2dd57f24
Hroro no pazneny 39
Pa3nen 2. Heopranmueckasi XuMust
bu6mmorexa [JOK
21 Hemeranzet 31 1 3 https://m.edsoo.ru/2dd57f24
2.2 MerTansl 23 1 2 bu6nmoreka [JOK



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

Hroro no pazneny 54

Pa3gen 3. XumMus u ;Ku3HbL
MeToas! TO3HaHU

3.1 B XUMHU. XUMUS U 9 bubnnorexa [IOK

' ' https://m.edsoo.ru/2dd57f24
KU3Hb

Hroro mo pazneny 9

OBILIEE KOJIMYECTBO

YACOBIIO 102

[NPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne i/ Tema ypoka DJIeKTPOHHLIE UG POBLIE 00pa3oBaTeJLHLIE pecypchl
yp KoaunuecTBO 4acoB P uHpp P pecyp
KonTposabHubie IpakTuyeckue
Bcero
padoThI padoThI

Hpez[MeT 1 3HAYCHUC

OPraHUYECKON XUMHU
1 P ’ 1 bubmuoreka LIOK https://m.edso00.ru/3686e6f5
IpEICTaBICHUE O MHOTOOOpa3uK

OPraHUYECKUX COCTUHEHUIN

DIIEKTPOHHOE CTPOSHUE aTOMa
yriaepojaa (OCHOBHOE U

2 BO30YKIEHHOE COCTOSIHUS). 1 bu6mmoreka LIOK https://m.edsoo.ru/Oce6fd4c
Banentabie BO3MOXHOCTH

aToma yriepoja

XuMHUecKas CBsI3b B

OpPraHUYECKUX COETUHEHUSX.
3 Mexanu3mbl 00pa3zoBaHUs 1 bubnuoreka [{OK https://m.edsoo.ru/8d39f5c8
KOBaJICHTHOM CBSI3HU, CIIOCOOLI

pas3psbiBa CBs3€i

Teopnﬂ CTPOCHUS OPraHUYICCKUX

bu6 OK https://m.edso00.ru/9e595ch8
coequnennit A. M. bytneposa 1 momwotexa I DS/ EE500.TUIZESSC

Buas! uzomepun: CTpykTypHas,
5 IIPOCTPAHCTBEHHAS. 1 bubnuoreka LIOK https://m.edsoo.ru/b0e61661
OnekTpoHHbIe 3 (EKTH B



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

MOJIEKYJIaX OPraHUYECKUX
COEeIUHEHUI

IIpencrasnenue o
KJIacCU(UKALIUN U
CHCTeMaTH4YeCKast
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIICCTB

bubnmoreka [{OK https://m.edsoo.ru/c212dd21

Knaccugukamus peaxkmii B
OPraHU4EeCKOW XUMHUHU

bubnuoteka L{OK https://m.edsoo.ru/ba5706aa

Cucremaruzanus U 00001IeHne
3HAHHUHU II0 TEME

bu6mmoreka LIOK https://m.edsoo.ru/87a37cab

AJIKaHBI: TOMOJIOTUYECKHUI PSII,
oOmras popmyina, HOMEHKIATypa
¥ U30MEpUs, JJICKTPOHHOE H
POCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

bu6mmoreka LIOK https://m.edsoo.ru/25a14636

10

dusnueckue u XUMUYECKHE
CBOMCTBA aJIKAaHOB

bubmuoreka [{OK https://m.edsoo.ru/3137711c

11

HaxosxneHue ankaHoB B
npupoze. CriocoObl mosryueHus
U IPUMEHEHHUE aJTKaHOB

bubmuoteka [{OK https://m.edsoo.ru/259b0a5b

12

[{uknoankansl: oOmias
dopmyna, HOMEHKIaTypa U
n30Mepusi, 0COOEHHOCTU
CTPOEHHS U XUMHUYECKHUX
CBOICTB, CITOCOOBI OJTyYEHUS U

bubmuoreka [{OK https://m.edsoo.ru/156730d2



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

IIPUMEHEHHUE

13

Penrenue pacu€THbIX 3a7a4 Ha
OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUIECKOTO
BEIIECTBA 10 MACCOBBIM JIOJISIM
ATOMOB DJIEMEHTOB, BXO/ISIIUX B
ero cocraB. CucremMaTu3aus u
000011IeHrE 3HAHU T10 TEME

bubnmoreka [{OK https://m.edsoo.ru/bf84d8eb

14

AJIKEHBI: TOMOJIOTUYECKHH PSI,
obmras Gpopmyia,
HOMEHKJIATypa, JJICKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHUE
Mostekys. CTpYKTypHas | IHC-
TpaHC-U30MEPHUs ATIKEHOB

bubmuoteka [{OK https://m.edsoo.ru/273b0ale

15

Ddusnyeckue U1 XUMUYECKHE
CBOMCTBa ankeHoB. [IpaBuio
MapkoBHUKOBA

bubmuoreka [{OK https://m.edsoo.ru/21069ccd

16

CnocoOsl nonydeHus u
IpUMEHEHNE AJIKEHOB

bubmuoteka [{OK https://m.edsoo.ru/665dc058

17

[TpaxTrueckast padota Ne 1 o
teme "llonydyenue sTuneHa u
M3y4YEHUE ero CBOMCTB"

bubnuoteka [{OK https://m.edsoo.ru/0941eed8

18

Pemenue pacy€THbIX 3a7a4 Ha
ONpeIETIEHUE MOJIEKYJIIPHOMN
(bOopMyJITBI OPraHUYECKOTO
BEILIECTBA

bubnuoteka [{OK https://m.edsoo.ru/e9ea9921



https://m.edsoo.ru/bf84d8eb
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

19

AJnKaueHbl: CONPsHKEHHBIE,
M30JMPOBAHHbIE,
KYMYJIHPOBaHHBIC.
Oco0EHHOCTH AJIEKTPOHHOTO
CTPOCHUS

bu6mmoreka LIOK https://m.edsoo.ru/04298c0a

20

XUMHYECKUE CBOUCTBA
CONPSDKEHHBIX JTMCHOB

bubnmoreka [{OK https://m.edsoo.ru/e561253d

21

CriocoObI mosryueHust 1
NPUMCHEHHE aJTKaIMCHOB

bubnuoteka [{OK https://m.edsoo.ru/1aa81660

22

AJIKUHBI: TOMOJIOTUYECKUH PSJI,
obmras popmyina,
HOMEHKJIaTypa, AIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3MYECKHE CBOMCTBA

bubnuoteka L{OK https://m.edsoo.ru/68b6ccac

23

XMMHYECKHE CBOMCTBA AJIKUHOB

bu6mmoreka [IOK https://m.edsoo.ru/23493a93

24

KauecTBeHHBIE peaKkIMK Ha
TPOWHYIO CBS3b

bubmuoreka [{OK https://m.edsoo.ru/7b1c48da

25

CriocoObI nostyueHust u
NpUMEHEHHE aJIKUHOB

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

26

Pemenue 3agayu: pacu€rsl o
YPaBHEHUIO XUMUYECKOU
peakuuu

bubnuoteka [{OK https://m.edsoo.ru/5db8e526

27

Cucremarusanus 1 00001eHne
3HAaHWUH 110 TEME

28

ApeHbl: TOMOJIOTUYECKUH P,
obmas popmyna,

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



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

HOMEHKJIaTypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKyJ O€H3051a ¥ TOIyoJa, UX
¢dusnyeckne cBoiicTBa

29

XUMHUYECKUE CBOMCTBA apPEHOB:
peaKuuu 3aMEeILLCHUS

bubnmoreka [{OK https://m.edsoo.ru/a44alaed

30

XUMHUYECKUE CBOMCTBA apPEHOB:
peakuu NpUCOECTUHEHHS,
OKHCJIEHHE TOMOJIOTOB OeH301a

bubnuoteka LIOK https://m.edsoo.ru/ad4alaed

31

Oco0eHHOCTH XUMHYECKUX
CBOICTB CTHUpOIa

bubnuoteka [{OK https://m.edsoo.ru/d5018a54

32

Pemenne pacu€tHbix 3a1a4 Ha
ONpeIeTICHUE MOJIEKYJISIPHOI
(bopMyIIBI OPraHUUECKOTO
BEIIleCTBa

bubmuoreka [{OK https://m.edsoo.ru/53461a2c

33

Crioco0bl nostyyeHust u
IpUMEHEHNE apeHOB

bubmuoreka I{OK https://m.edsoo.ru/6f717d09

34

['eHeTHUECKAas! CBS3b MEXKITY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOJJOPO/IOB

35

Pacuérel no ypaBHEeHUsIM
XUMHUYECKHUX PEAKIIHIA.
CucreMaru3anus 1 0000IIeHre
3HAHUM I10 TeMe

36

ITpuponnsrii ras. [lomyTHble
HE(TSHbIE ra3bl



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

37

KameHHBIH yroiaps U IpOoyKThI
ero nepepadoTKu

bubnmoreka [{OK https://m.edsoo.ru/69b3398b

38

Hedtb 1 ciocoOsr eé
nepepadotku. [Ipumenenue
MPOJYKTOB MiepepadboTku HehTH

bubnmoreka [{OK https://m.edsoo.ru/21f9de78

39

['eHeTHUECKast CBSA3b MEXKIY
Ppa3IMuYHbIMHU KJIaCCaMU
YTIJIEBOAOPOIOB

40

["ajoreHonpoun3BOIHBIE
YIJIEBOAOPOIOB: JIEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMEIICHHSI
rajoreHa

bu6mmoreka LIOK https://m.edsoo.ru/82b4d759

41

JleiicTBue 1IeIouYeH Ha
rajoreHnpoOn3BO/IHbIE.
BsanmoneiicTeue
JIUTAIOTEHAJIKAHOB C MAarHueM 1
LIUHKOM

42

Cucremarusanus 1 00001eHne
3HaHUH 10 pa3zeny
"VYrneBonopoasr"

bu6mmoreka IIOK https://m.edsoo.ru/20e89f22

43

KonrponbHas pabora no reme
"Vrnesonopoast"

bubmuoteka [{OK https://m.edsoo.ru/95¢c9e298

44

[TpenenbHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUH psif,
oOmas popmyna, CTpoeHue
MOJIEKYJI, U30MepHs,

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



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

HOMEHKJIaTypa, Kiaccuuramnms,
dusznyecKue CBOMCTBA

45

XUMHYECKUE CBOUCTBA
MpeAeNIbHBIX OJJHOATOMHBIX
CIIUPTOB

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

46

CrniocoOblI nosy4eHus u
MPUMEHEHUE OTHOATOMHBIX
CIIUPTOB

bu6mmoreka [JOK
https://m.edso0.ru/484100000000000

47

[TpocTsie 3¢upbl: HOMEHKIIATypa
Y U30MEpHsl, 0COOEHHOCTH
(1)I/I3I/I‘~I€CKI/IX U XUMHUYCCKHUX
CBOMCTB

bubnuoteka [JOK https://m.edsoo.ru/c2c788b2

48

MHOTr0aTOMHBIC CITUPTHI:
STUJICHIJINKOJIb N FJII/IIICpI/IH, nux
q)HSI/I‘IeCKI/IG U XUMHUYCCKHEC
CBOMCTBaA

bu6mmoreka LIOK https://m.edsoo.ru/ee4d84aa

49

Crioco0bI nostyueHust u
pUMEHEHHE MHOTOaTOMHBIX
CIIHPTOB

bubnuoteka [{OK https://m.edsoo.ru/d12e567d

50

®DeHo: CTPOCHHUE MOJIEKYIIHI,
buznyecKkue cBOMCTRA.
ToxcuyHOCTH (peHoIIa

bubmuoreka [{OK https://m.edsoo.ru/2ce726f8

51

XuMuyeckue cBoiicTBa (heHona

bubmuorexa [{OK https://m.edsoo.ru/037ca5f9

52

CrniocoOslI nosydeHus u
npuMeHeHue eHosa

bubmuoteka [{OK https://m.edsoo.ru/c77ddf4c

53

[TpakTrueckast paborta Ne 2.

bubmuoteka [{OK https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09

Pewienne skciepuMeHTaIbHBIX
3az1a4 no teme "CrnupTsl U
dbenonsr"

54

Cucremarusanus U 00001eHrue
3HaHUH 110 TEME

bubnmoreka [{OK https://m.edsoo.ru/1810ch9b

55

AJTb/IerU/Ibl M KETOHBI:
IIEKTPOHHOE CTPOCHUE
KapOOHMIILHOH TPYTIIEI;
TOMOJIOTUYECKHUE PSIJIbI, 00IIIast
dbopmyna, uzomepust u
HOMEHKJIaTypa

bubnuoteka L{OK https://m.edsoo.ru/b139beaa

56

AJNbIEruapl ¥ KETOHBI:
(u3nyecKue CBOWCTBA; peakuu
PUCOCTUHECHUS

bu6mmoreka LIOK https://m.edsoo.ru/c887425c

S7

Peakuuu oxkucieHus u
KaueCTBEHHBIC PEAKIIUU
AbIETHIOB U KETOHOB

bubnuoteka [{OK https://m.edsoo.ru/a393baa9

58

CrnocoOsbl nosydeHus
aJIbACTU 0B U KETOHOB

bubnuoteka [{OK https://m.edsoo.ru/520d1c51

59

OHOOCHOBHBIE ITpEEIIbHBIE
KapOOHOBBIE KUCIIOTHI,
O0COOEHHOCTH CTPOECHMSI UX
MOJIEKYJI

bubmuoreka [{OK https://m.edsoo.ru/fecOb113

60

W3oMmepust 1 HOMEHKIATypa
KapOOHOBBIX KHCIIOT, UX
¢buznyeckue cBoiicTBa

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



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b

61

XUMHYECKUE CBOUCTBA
MpEAeIIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

bubnmoreka [{OK https://m.edsoo.ru/40e6e0e9

62

Oco0OeHHOCTH CBOICTB
MYpPaBbUHOH KHUCIIOTBI.
MHoroo6pasue kapOOHOBBIX
KUCJIOT

bubnmoreka [{OK https://m.edsoo.ru/bb31be71

63

OCco0CHHOCTH CBOMCTB:
HENPEICTbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCHUKAPOOHOBBIX KHCIIOT.
[IpeacraBuTenM BHICIINX
KapOOHOBBIX KUCIIOT

bubmuoteka [{OK https://m.edsoo.ru/83a08773

64

ITonsTue o IMPOU3BOAHBIX
Kap6OHOBLIX KHUCJIOT

bubmuoreka [{OK https://m.edsoo.ru/0d162d9d

65

CrnocoOsl nonydeHus u
IPUMEHEHHE KapOOHOBBIX
KUCJIOT

bubnuoteka [{OK https://m.edsoo.ru/7c065c9d

66

CrnosxHble 3(upsl:
TOMOJIOTUYECKHH psJl, oO1as
dopmyna, usomMepus u
HOMEHKJIaTypa

bubnuoteka [JOK https://m.edsoo.ru/adfffe6d

67

duznueckre 1 XUMHUYECKHE
cBoiicTBa 3(hupoB

bubmuoteka L{OK https://m.edsoo.ru/ad6b94b2

68

Pemienune pacu€THbIX 3a1a4: IO



https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2

YPABHEHHUIO XUMUYECKOU

peakuuu, Ha OIpeeIeHue
MOJIEKYJISIPHOM (OpPMYJIBI
OpPraHWYEeCKOI0 BeIleCTBa

69

[Tpaktuyeckas padora Ne 3.
Pemenne skcniepuMeHTaIbBHBIX
3amay o Teme "KapOoHoBbIe
KucnoThl. CroxHbie YPUphr”

bubnmoreka [{OK https://m.edsoo.ru/486671fb

70

XKupsr: crpoenue, puznveckue u
XMMHYECKHUE CBOMCTBA
(rumposus)

bubnuoteka [JOK https://m.edsoo.ru/al9c5b98

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COZIEPIKAIUX OCTaTKU
HCMPCACIIbHBIX ) KUPHBIX KHCJIOT.
Kupsl B mpupone

bubnuoteka LHOK https://m.edsoo.ru/b0331922

72

Mpbi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KUCIIOT, UX
Morontee nercraue. Iloustue o
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)

bubnuoteka [{OK https://m.edsoo.ru/3c566565

73

I'emeTnyeckas CBA3b
YIJIEBOAOPOIOB U
KUCJIOPOACOAEPKAIINX
OPraHUYECKHUX BEIIECTB

bubmuoreka I{OK https://m.edsoo.ru/56790c96

74

Pacuétel o ypaBHEeHUAM
XUMHUYECKHUX PEAKIIUM



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96

75

Cucremarusanus U 00001eHrue
3HAaHUH 110 TEME

bubnmoreka [{OK https://m.edsoo.ru/f8eaf2eb

76

OO01as xapakTepuCTHKa
YIIJIEBOAOB M KilacCH(pUKanus
YTJI€BOJOB (MOHO-, IU- U
HOJIMCaXapubl)

bubnmoreka [{OK https://m.edsoo.ru/7a9693al

77

Monocaxapuabl: GU3NIECKUE
CBOMCTBA U HAXO0XKJICHUEC B
pupojIe

bu6mmoreka IIOK https://m.edsoo.ru/b4bdda2d

78

[IpuMeHeHue TIOKO3bI, €€
3HAYEHUE B )KU3HECATEIbHOCTH
opraHusma

bubnuoteka L{OK https://m.edsoo.ru/5e61122d

79

Hucaxapunpl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnenue B mpupoe u
MIPUMEHEHUE TNCAXAPUJIOB

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

80

[Tonmucaxapuapl: CTpoeHME
MaKpOMOJIEKYJ, pU3NYECKUE U
XUMHYECKHE CBOMCTBA,
pUMEHEHNE

bubnuoteka [{OK https://m.edsoo.ru/72a04508

81

ITousTue 00 HCKYCCTBCHHBIX
BOJIOKHax

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

82

Pemenne PACUCTHBIX 3a1a4 Ha
OMpCACIICHUC TOJIM BbIXOda
MMpOAYKTa pCaKuu OT
TECOPECTUICCKHU BO3MOKHOI'O

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



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
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef

83

Cucremarusanusg U 00001eHne
3HAHUH 110 pa3jeny

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

84

Konrponbnas padora mo reme
"Kucnopoacoaepxarniue
OpraHuYecKue coequHeHus"

bubnmoreka [{OK https://m.edsoo.ru/42c6678e

85

AMUHBI: K1accudukams,
CTPOSHHUE MOJIEKYJI, 00IIast
dbopmyna, usomepusl,
HOMEHKJIaTypa U (pU3NYECKUE
CBOMCTBA

bubnuoteka [{OK https://m.edsoo.ru/efa7e6ca

86

XUMHUYECKUE CBOMCTBA
annpaTUYECKUX aMUHOB

bubnuoteka L{OK https://m.edsoo.ru/1bc5cf80

87

AHWIIMH: CTPOCHUE aHWJIMHA,
0COOEHHOCTH XMMHUYECKUX
CBOWCTB aHUJIMHA

bu6mmoreka LIOK https://m.edsoo.ru/39cd21f1

88

Crioco0bl nostyyeHust u
npUMEeHEeHHe alln(paTHUECKUX
aMHHOB

bubmuoteka [{OK https://m.edsoo.ru/eal38763

89

AMUHOKHCIIOTBI: HOMEHKIJIaTypa
U U30Mepusl, GU3NUECKue
cBoiicTBa. OTAENbHBIE
MPEJICTaBUTENN 0-aMUHOKHUCIIOT

bubmuoteka I{OK https://m.edsoo.ru/d1773e80

90

XUMHYECKHE CBOMCTBA
aMUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUYEHUE
amMuHOKuCIOT. CUHTE3 U

bubmuoreka I{OK https://m.edsoo.ru/77df705a



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

TUJPOJIN3 NENTUI0B

91

benku kak npupoHbie
MOJIMMEPBI; CTPYKTYPbI OEIIKOB

bubnmoreka [{OK https://m.edsoo.ru/429¢9899

92

XHUMHYECKHE CBOUCTBA OEIIKOB

bu6mmoreka LIOK https://m.edsoo.ru/6237306d

93

AzoTcoaepikaiue
TeTePOIUKITHYCCKIEC
coeauHenus. HykiienHoBbIe
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosiornyeckas posb

bubmuoreka [IOK https://m.edsoo.ru/521d1431

94

[TpakTuueckas pabota No 4.
Perenue sxcriepuMeHTaIbHBIX
3aJa4 1o TeMe
"A3oTcoaepKaliue
OpraHuYecKHue coequHeHus"

bubmuoreka [{OK https://m.edsoo.ru/8e3c02d1

95

[TpakTuyeckas padora Ne 5.
Pelenune sxcriepruMeHTAbHBIX
3a1a4 1o reme "Pacno3HaBaHue
OPTraHUYECKUX COCTMHEHUI"

bubmuoteka [{OK https://m.edsoo.ru/bde3fdf6

96

KonTponbHas pabota mo Teme
"A3oTcoaepkaiue
OpraHUYecKHe coequHEeHus"

bubmuoreka [{OK https://m.edsoo.ru/ce561bc7

97

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOIJICKYJIAPHBIX
CO€IUHEHHMI U METOIbI UX
CHUHTEC3a —II0JIMMEpHU3allnA U
MOJIMKOHACHCAIIUA

bubmuoreka I{OK https://m.edsoo.ru/7aa63ebd



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

I[Inactmaccel. YTunusanusa u

10 [TIPOT'PAMME

98 1 bubnmoreka [{OK https://m.edsoo.ru/82242e0f
nepepadoTKa MIacTUKa
OnacToMepsl: HaTypaJIbHbBIN
99 CUHTETHYECKHE KAYTYKHU. 1 bubnmoreka [{OK https://m.edsoo.ru/246103ec
Pe3una
BonokHa: HaTypaibHbIe,
10 CKYCCTBE e,
HERYCCTBEHbL 1 bu6mmoreka LIOK https://m.edso0o.ru/5963a601
0 cuHTernyeckue. [lonumepst
CIEIHAIEHOTO Ha3HAYCHUS
[TpakTuueckas pabota Ne 6.
10 Pemenue sxciepumMeHTal
HICHHE 9K H,,p VIMCHTAIBHRI 1 bu6mmoteka IIOK https://m.edsoo.ru/3aebd77a
1 3a1ad o Teme "Pacnio3HaBaHue
MJIaCTMACC ¥ BOJIOKOH"
O0o001IeHNe U CHCTeMAaTH3 AN
10 3y4CHHOT'O MaTepuaa 1mo TeMe
il YHACHHOTO MATCpHara fo Tem 1 bubnuoteka [{OK https://m.edsoo.ru/6a22b1e8
2 BricokoMonekynspHbie
coenqnueHusa”
OBIIEE KOJIMYECTBO UACOB 102 5



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 KIIACC

Ne ni/m Tema ypoka

KoaunuecTBO 4acoB

DJIeKTpOHHbIe NN (ppoBbIe 00pa3oBaTeIbHbIE PeCypChl

KoHnTpoJbHbie IIpakTH4eckue
Bcero
padoThI padoThI
Atom. CocTaB aTOMHBIX sIIEp.
. 1 bu6nuoteka LIOK https://m.edsoo.ru/59c112ee
XuMHUYECKU 351eMeHT. M30TOmbI
CrtpoeHue JIeKTPOHHBIX 000JI0UeK
P P 1 bubmuorexa 1{OK https://m.edsoo.ru/b4d9fffa
aTOMOB, KBAHTOBBIC UHCIIa
Krnaccudukanus XuMAIECKUX
1 bu6mmoteka 1IOK https://m.edsoo.ru/61294af9
3JIEMEHTOB (S-, p-, d-, f-a;emMenThI)
Pacnpenenenue 31eKTpOHOB 110
pedl P 1 bubnuoreka IIOK https://m.edsoo.ru/f5f750fe
ATOMHBIM OpOUTAJISAM
DeKTpOHHbIE KOHPUTypaIH
aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 bubmuoreka [{OK https://m.edsoo.ru/8149e846
BO30YKIAEHHOM COCTOSIHUH
DJIEKTPOHHBIE KOHPUTYpAITTU
P Purypau 1 bubnuoreka I{OK https://m.edsoo.ru/a0764b24
MOHOB. DJIEKTPOOTPHUIATENIBHOCTh
ITepuoauueckuii 3aK0H U
ITepuoanueckas cucrema
XUMUYECKHX 351eMeHToB J[. 1. 1 bubmuoreka [{OK https://m.edso0.ru/16957c01
Menzeneesa, CBS3b C COBPEMEHHOMN
TEOpHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MCHEHUS
. P 1 bubmuoreka I{OK https://m.edsoo.ru/f8468927
CBOMCTB XUMHYECKUX IJIEMEHTOB U



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

00pazyeMbIX UMU IPOCTHIX U
CJIOKHBIX BCHICCTB 110 Ir'pyIinam 1
nepuoam

Cucremarusanus U 00001eHrue
3HaHUH 110 TEME

bubnuorexa I{OK https://m.edsoo.ru/8fad2942

10

Buner xumMuueckou CBSI3H.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBsA3U. BogoponHas
CBsA3b. MeXMOJIEKYIISIpHBIC
B3aUMOJICUCTBUS

bu6mmoteka LIOK https://m.edsoo.ru/5a8072af

11

BaneHaTHOCTE 1 BaJICHTHBIC
BO3MOKHOCTH aToMOB. CBSI3b
ANEKTPOHHOU CTPYKTYPBI MOJIEKYJI C
HX TEOMETPUUYECKUM CTPOCHUEM

bu6mmoteka IIOK https://m.edsoo.ru/3d2ca093

12

[IpencraBieHus: 0 KOMILUIEKCHBIX
COEIUHEHHUAX: COCTaB U
HOMEHKJIaTypa

bubnuoteka [{OK https://m.edsoo.ru/8c66b12a

13

BeniectBa MoJiekynsipHOTO 1
HEMOJICKYJIIPHOTO CTpOeHHUsI. THIibl
KpI/ICTaJ'IJ'II/I‘-I€CKI/IX pCHIGTOK 158
CBOMCTBA BEIIECTB

bubnuoteka [{OK https://m.edsoo.ru/e167635b

14

HOHHTI/IG (0] I[I/ICHepCHI)IX cucremMax.
[IpencraBnenue 0 KOJUTOUIHBIX
pacTBopax

bubnuoteka [{OK https://m.edsoo.ru/da2c70e4

15

HctunHBIC PACTBOPLI: HACBIINICHHBIC
N HCHACBIIICHHBIC, PACTBOPUMOCTD.

bubnuoteka [{OK https://m.edsoo.ru/e9ccdd8d



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

Kpucramnoruaparsl

16

CniocoObI BbIpaskeHUs
KOHIIEHTpAIlUU PacTBOPOB

bubmuoreka [TOK https://m.edsoo.ru/328e653a

17

Pemrenue 3aa4 ¢ HCIOIB30BaHUEM
HOHATHUH "MaccoBas qOJIA
pacTBOpEHHOTO BellecTna',
"MoJisipHast KOHIEeHTparus'"

bu6nmoteka IIOK https://m.edsoo.ru/785e0ab4

18

Knaccudukanus u HOMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

bubnuoreka I{OK https://m.edsoo.ru/bf9e108d

19

Cucremaruzanus U 00001IeHne
3HAHUH 110 TeEME

bubnuoreka [{OK https://m.edsoo.ru/8d2c6a3a

20

Konrtponbnas padora mo remam
"Crpoenue atoMa. [lepuoanueckuit
3akoH U [lepuonuueckas cucrema
XAMHUYECKUX 31eMeHToB /1. 1.

MenpneneeBa", "CtpoeHue BeniecTna.

Mmuoroo6pa3ue BemecTB"

bubnuoreka ITOK https://m.edsoo.ru/70a60aa4

21

Knaccudukanus XuMHuecKux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XUMHUH. 3aKOH
COXPAHEHUS MACChl BELIECTB; 3aKOH
COXpPAHEHUS U MPEBPaIICHUS
SHEPTUHU NMPU XUMHUYECKUX PEAKIUAX

bubmuoreka [{OK https://m.edsoo.ru/6335cdd2

22

TennoBble 3¢ (HeKThl XUMUYECKUX
peakuuii. TepmoxumMudeckue
ypaBHEHHS

bubmuoreka [IOK https://m.edsoo.ru/d1db86da



https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
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

23

Brerunciienus o ypaBHeHUSIM
XUMHUYECKUX PEeaKUUi U
TEPMOXHMMHUYECKUM YPaBHEHUSIM

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

24

CKOpOoCTbh XMMHUYECKOH peaklnH, e€
3aBUCUMOCTD OT PA3JIMYHBIX
dakropoB. Katanus u karaan3aTopsl

25

I'omorenHsle u reTCPOrCHHLIC
peakiuu

26

[TpakTiueckast pabota Ne 1 mo teme
"BiusiHue pa3nudHbIX GakToOpoB HA
CKOPOCTh XUMUYECKOM peakiuun"

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

27

OO6patumbie U HEOOpaTUMBIE
peakiuu. XMMUYECKOE paBHOBECHE

bubnuoreka I{OK https://m.edsoo.ru/30952f9b

28

[TpakTiueckast pabota Ne 2 o teme
"BausiHue pa3nuuHbIX GaKTOPOB Ha
MI0JIO)KEHNE XUMHUYECKOTO
paBHOBeCHS"

bubmuoreka ITOK https://m.edsoo.ru/3bf34e17

29

SJIGKTpOJII/ITI/I‘leCKaH JUcCConuranus.
CuibHEIC U ca0bIe OJICKTPOJIUTHI.
CrencHb JUCCorManmn

bubmuoreka I{OK https://m.edsoo.ru/5f766bdf

30

Nonnoe npoussenenue Boapl. Cpena
BOJIHBIX PacTBOPOB. BoxopoaHbIii
nokasarenb (pH) pactBopa

bubmuoreka [{OK https://m.edsoo.ru/3966ca89

31

I'maponus coneit. Peakiuu,
MPOTEKAIOIINE B PACTBOPAX
ANEKTPOIUTOB

bubnuotexa [{OK https://m.edsoo.ru/09d5a9bd



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
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

32

[TpakTuyeckas padora Ne 3 mo Teme
"XHUMHUECKUE PEAKIIMU B PACTBOPAX
3JIEKTPOJIUTOB"

bubnuorexa I{OK https://m.edsoo.ru/2e3daeb0

33

OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC
peakuuu. BaxxHenme OKUCIUTENN U
BOCCTAHOBUTEIHU

bubnuorexa [TOK https://m.eds00.ru/56226060

34

MertoJ1 3JI€KTPOHHOTO (3JICKTOHHO-
MOHHOT0) Oananca

bu6mmoteka 11OK https://m.edsoo.ru/fb691387

35

DNEKTPOIU3 PACTBOPOB U PACILIIABOB
BEIICCTB

bubnuoreka [{OK https://m.edsoo.ru/93fb97d2

36

Pemenue 3amau PAa3JINYHbIX TUIIOB

bubnuoreka [{OK https://m.edsoo.ru/5a859d16

37

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

bu6mmoTteka LIOK https://m.edsoo.ru/5afa265d

38

Cucremaruzanus U 00001IeHne
3HAHUU 110 TeMe " XUMHUUYECKHE
peakuun"

bu6mmoteka 11OK https://m.edsoo.ru/c161eb85

39

KonTponbHas pabota mo Teme
"Xumnueckue peakuuu"

bubnuoreka I{OK https://m.edsoo.ru/a8a0a930

40

ITonoxxeHnne HEMETAILIIOB B
Ilepuonnueckoi cucreme
XUMHYECKHX deMeHToB /1. H.
MenenneeBa 1 0COOCHHOCTHU
CTpoeHUs X aToMOB. duznueckue
CBOMCTBA HEMETAJIJIOB

bubmuoreka I{OK https://m.edsoo.ru/8ca2dcad

41

AnnoTponusi HeMeTaioB (Ha
npuMepe Kuciaopoaa, cepsl, pochopa
U yTIEpoJa)

bubnuoteka [{OK https://m.edsoo.ru/ef92c91c



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
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
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https://m.edsoo.ru/ef92c91c

42

Bonopon: nomyuenue, pusndeckue u
XHMHUYECKHE CBOMCTBA. [ Mapu bl

bubmuoreka IIOK https://m.edsoo.ru/0aa8f613

43

["ayorensl: HaX0XJICHHE B IPUPOJE,
CHoCcoOBI OTyYeHUs, PUIUIECKUE U
XUMHYECKHUE CBOMCTBA

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

44

I"anorenoBoopoabl. Baxknenue
KHCJIOPOJICOICPKAIINE COSTUHEHUS
rajJoreHoB

bubnuoreka ITOK https://m.edsoo.ru/6b3255e6

45

JlaGopaTopHbI€ U IPOMBIILIICHHBIE
CHoco0bl NOJTYYEHHUs T'aJIOT€HOB.
IIpuMeHeHne rajoreHoB 1 ux
COCIMHEHUN

bu6mmoteka LIOK https://m.edsoo.ru/6971acad

46

[TpakTuueckast pabota No 4.
Pemienne skcniepuMeHTANIbHBIX 33124
no teme "["amorens"

bu6mmoteka LIOK https://m.edsoo.ru/8b26fecd

47

Kucnopona: nabopatopHsie u
IPOMBIIIJIEHHbIE CIOCOOBI
MOJIyueHus1, PU3NYECKUE U
XUMHUYecKHe cBoiicTBa. O30H.
IIpuMeHeHne KucIopoia u 030Ha

bubnuoteka [{OK https://m.edsoo.ru/c8abc36a

48

OKCI/I,Z[BI " IEPOKCUBL

bubnuoreka I{OK https://m.edsoo.ru/5¢8816a0

49

Pemenue 3amau Pa3JINYHBIX TUIIOB

bubmuoreka [TOK https://m.edsoo.ru/2b6d8b4b

50

Cepa: Hax0XJI€HUE B PUPOJIE,
CHocoObl OTyYeHUs!, PUINYECKUE U
XUMHYECKHUE CBOMCTBA

bubnuoteka [{OK https://m.edsoo.ru/46afael6

51

CepoBonopon, cyiabhuisl

bubmuotexa [{OK https://m.edsoo.ru/7c875999



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
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52

Kucnopozaconepxariye coelMHEHUS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KUCIIOTHI

bubmuoreka IIOK https://m.edsoo.ru/8cfa2548

53

[TpakTuyeckas padora Ne 5.
Pemenne SKCIICPUMCHTAJIbHBIX 3a1a4
no teme "Cepa u e€ coenuHeHus"

bubnuoreka ITOK https://m.edsoo.ru/Oafb05e4

54

A30T: HaXO0XJACHUE B IPUPOJIE,
CHOCOObI OJTyYeHUs!, PU3NYECKUE U
XUMHYECKHE CBOWCTBA. AMMHUAK,
HUTPHUIBI

bu6mmoteka 1IOK https://m.edsoo.ru/badd2255

55

Kucnopoacoaep:xaine coeIMHEHUS
asota. OCOOEHHOCTH CBOWCTB
a30THOU KHUCIIOTBI

bubmmoteka 1IOK https://m.edsoo.ru/e2965afe

56

IIpumeneHue a3ora u ero
coeMHEeHUI. A30THbIE y100peHus

bu6mmoteka 1IOK https://m.edsoo.ru/129f5059

57

®ochop: HaxOXkIEHNE B IPUPOJIE,
CIocoObI MOMy4YeHUs!, PUINIECKUE U
xuMuueckue cporictBa. dochunbr u

bochun

bubnuoreka ITOK https://m.edsoo.ru/9aéb43ec

58

Oxcunpl pocdopa,
docdopcoaepxkammme kucnorsl. Conu
bochopHON KUCIIOTHI

bubmuoreka [{OK https://m.edsoo.ru/c7a2d429

59

[Tpumenenue docdopa u ero
coeaunenuit. dochopHsie
ynoopeHus

bubnuoreka ITOK https://m.edsoo.ru/a218070a

60

[TpakTuyeckas padora Ne 6.

bubmuoreka I{OK https://m.edsoo.ru/8175ac3f



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
https://m.edsoo.ru/9a6b43ec
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Pemenue skcriepuMeHTAIBHBIX 33129
no Teme "A30T 1 hocdop u ux
coenuHeHus"

Yrnepoa: HaXOXACHUE B IPUPOJE,
QIJIOTPONHBIE MOAU(UKALINY;

61 bubnuoreka ITOK https://m.edsoo.ru/1eb19f9e
¢u3nvecKkre 1 XUMHYECKHE
CBOWCTBA, IPUMEHEHHE
Oxkcup yrnepona(ll), okcun

62 | yrnepona(lV), yroipHas Kuciora u bubnnorexa LHOK https://m.edsoo.ru/dba58adf
e€ coiu

63 | Pemenwne 3agau pa3IMYHBIX TUIIOB bubnnorexa LHOK https://m.edsoo.ru/6029b609
Kpemuuii: HaxoJIeHHe B IPUPOJIE,

64 | cnocoObl nomydeHus, pusnueckue u bub6nunoreka LIOK https://m.edsoo.ru/143558ab
XUMUYECKHE CBOKCTBA
Oxcun kpemuusa(1V), kpemHueBas

65 bubmuoreka [{OK https://m.edsoo.ru/3170e7bl
KHCJIOTA, CUIINKAThI
IIpuMeHeHne KpEMHHUS U €T0

66 coeHeRMIL. CTEKIIo. ero bu6mmoTteka I1OK https://m.edsoo.ru/393cdac0

a ’ ’ https://m.edso0.ru/5823cefb

MIOJIyYEHUE, BUJIBI CTEKIIA

67 | Pemenwne 3aqa4d pa3IMYHBIX TUTIOB bubnnorexa LHOK https://m.edsoo.ru/b624f801
C 000

68 HCTGE/IaTmaHM"H 0o meHI:I,e bubnuorexa LIOK https://m.edsoo.ru/6e864db5
3HaHui no teMe "HemeTamibl
K

69 | OHTpOHBHaf{, pabota o Teme bubnuorexa IIOK https://m.edsoo.ru/d0484c76

Hewmerainsl

A o

70 HATHS PEsyIIbTaToR ROHTPOTILHON bu6muoreka L{OK https://m.edsoo.ru/2b7e9510

paboThI, KOPPEKIHS OMNOOK



https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
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71

[Tosio’)keHME METAJIIIOB B
Ilepuonnueckoi cucreme
XHUMHYECKHX DJIEMEHTOB.
OcoOeHHOCTH CTPOCHUS
3JICKTPOHHBIX 000JI0YEK AaTOMOB
METaJIoB

bu6nmoteka IIOK https://m.edsoo.ru/9839c16¢

72

OO6mue ¢puznueckre CBOMCTBa

MCTaJIJIOB. HpI/IMeHCHI/Ie MCTAlJIOB B

OBITY U TEXHHUKE

bubnuoreka I{OK https://m.edsoo.ru/51dac9d3

73

CnnaBel MetamioB. Kopposust
METaJIOB

bubnuoreka [{OK https://m.edsoo.ru/42b872e3

74

Pemenne 3aa4 pa3sJIM4YHbIX TUIIOB

bu6mmoteka 11OK https://m.edsoo.ru/e3de37b6

75

DJIEKTPOXUMHUYUCCKUH Psifl
HanpspKeHui MetamioB. Oomrue
CIOCOOBI MOTYYECHUSI METAJIJIOB

bu6mmoteka 1IOK https://m.edsoo.ru/94eb377a

76

OO11ast XapakTepHUCTHKA METAJIJIOB
|A-rpynnsl [lepuoanyeckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.
Harpuii n xanuii: mony4eHue,
du3nvecKkre 1 XUMHIECKHIE
CBOWCTBA, MPHUMEHEHHE MTPOCTHIX
BEILIECTB U UX COCTUHEHUIN

bubnuoreka [{OK https://m.edsoo.ru/e12c26b3

77

OO0mast XxapakTepUCTHKA METAJIJIOB
IHA-rpynns [lepuoanueckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.
Marunuii 1 KaJIbLHl: I0Jy4YeHue,

bubmuoteka [{OK https://m.edsoo.ru/7c3e49c0



https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0

du3nvecKre 1 XUMHUYECKUE
CBOWCTBA, IPUMEHEHHE MTPOCTHIX
BEILIECTB M X COCAMHEHUIN

78

JKEcTtkocTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS

bubnuoreka IIOK https://m.edsoo.ru/c74bfaed

79

AJIIOMUHUH: NTOJTy4YEHHUE,
¢du3nvecKkre 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHHE

bubmuoreka I{OK https://m.edsoo.ru/0e79b266

80

AmMpoTepHbIe CBOICTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUAPOKCOKOMILUIEKCHI aTIOMUHHUS, UX
MIPUMEHEHUE

bu6mmoteka IIOK https://m.edsoo.ru/5d12d318

81

Pemenue 3amau Ppa3JINYHbIX TUIIOB

82

[TpakTuueckas paborta No 7.
Pemenune skcrieprMeHTANbHBIX 3a1a4
o TeMe "MeTanibl INIaBHBIX

noarpynm”

bubnuoreka ITOK https://m.edsoo.ru/27a4af43

83

OO11ast XapakTepHUCTHKA METAJIJIOB
no6ouHsIx noarpymni (b-rpymm)
Ilepuonnueckon cUCTEMBI
XUMHUYECKHX 3JIEMEHTOB

bubmuoreka [{OK https://m.edsoo.ru/610d7431

84

duznueckre 1 XUMUYECKUE
CBOICTBA XpOMa M €ro COCIUHEHUM,
UX IPUMEHEHUE

bubmuoreka ITOK https://m.edsoo.ru/9911bef3

85

Baxnelmve coeMHeHUsT MapraHiia.
Ilepmanranar kanus, €ro

bubmuoreka [{OK https://m.edso0.ru/039d69c8



https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8

OKHUCJINTEIbHBIE CBOVCTBA

86

Dusnyeckne 1 XUMUYECKHUE
CBOMCTBA JKeJIe3a U €ro COCIUHEHUN.
Ilony4yeHue U NpUMEHEHHE CILIABOB
Kenesa

bubnuorexa I{OK https://m.edsoo.ru/1b7f8741

87

duznyeckue 1 XUMHYECKUE
CBOMCTBA MEJIU U €€ COSAMHECHUM, UX
HpUMEHEHNUE

bubnuoreka IIOK https://m.edsoo.ru/2bc0f954

88

duszndyeckre U XUMHUYECKIE
CBOMCTBA IMHKA U €r0 COCIMHEHHUH,
MX IPUMEHEHHUE.
['mapOKCOKOMIUIEKCHI IUHKA

bu6mmoteka IIOK https://m.edsoo.ru/b1f2beal

89

[TpakTuueckas paborta Ne 8.
Pemienne skcniepuMeHTANIbHBIX 33124
o Teme "MeTasuibl TOOOYHBIX

noarpynm"

bub6mmoteka IIOK https://m.edsoo.ru/a6e352ea

90

Pemenue 3amau Pa3JINYHBIX TUIIOB

bubnuoreka [TOK https://m.edsoo.ru/a8b83d83

91

O000111eHHE U CUCTEMATU3 AL
U3Y4EHHOT'O MaTepuaa o TemMe
"Meraier"

bubmuoreka ITOK https://m.edsoo.ru/e91fe975

92

KonTponbhas pabota no teme
"Meramib!"

bubmuoreka ITOK https://m.edsoo.ru/83f63ea3

93

AHau3 pe3ynbTaToB KOHTPOJIBHON
paboTHI, KOPPEKITUS OMHUOOK

bubnuoteka [{OK https://m.edsoo.ru/9ebff2fd

94

Posb xumuu B obecrieyeHuu
YCTOWYHBOTO Pa3BUTHUSA

bubnuoteka [{OK https://m.edsoo.ru/080fe1f0



https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
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https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

yesioBeuecTBa. [IoHsATHE 0 HAYYHBIX
METOJIaX UCCIIEI0BaHMs BEILECTB

HaYLIHBIe IMPUHIHUIIBI OPpraHru3aluu
XUMHYCCKOI'0 IMpOn3BOJACTBA.

95 1 bubnuorexa IIOK https://m.edsoo.ru/2e45a44f
[TpompblItIeHHbIE CIOCOOBI
MOJIYYCHHS] BaXKHEHIITNX BEILIECTB
XUMHUYECKOE 3arpsiI3HEHNE

96 | oKpyXaromiei cpebl U ero 1 bubnmoreka [{OK https://m.edsoo.ru/9f11bf51
MOCJIC/ICTBHS

97 AHMILE H 3/I0pOBEE HENOBEKA. 1 bubmnorexa 1OK https://m.edso00.ru/a6552721
JlexapcTBeHHBIE CpenCcTBa
Xumus numuy. Pons xumnu B

98 0o0ecIIeueHNH MMUILEBOM 1 bu6nuoteka LIOK https://m.edsoo.ru/1f7b5bd?2
0e30MacHOCTH

99 Kocwermieckue 1 napromepreie 1 bubmuoreka [{OK https://m.edsoo.ru/da42d5a9
cpenctBa. beiToBast Xumust

10 XHUMHS B CTPOUTEIIBLCTBE.

0 BakHelilme CTpOUTEIBHBIE U 1 bub6mumoreka L{OK https://m.edsoo.ru/61e69003
KOHCTPYKIIMOHHBIE MaTepUaIbl

10 XUMHUS B CETLCKOM XO3SMCTBE.

1 Oprannydeckue 1 MUHEpAIbHBIC 1 bubnuoreka [{OK https://m.edsoo.ru/fd39587d
ynoOpeHus

10 CHCTeEmmaHM u 0bobmenne 1 but6mmoreka [IOK https://m.edsoo.ru/db979c70

2 3HAHUH 110 TeMe

OBUIEE KOJIMYECTBO YACOB I10 102 8

[TPOT'PAMME
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HHPOBEPAEMBIE HA EI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Koxa npoBepsiemoro
TpedoBaHus

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATaM OCBOEHUSI OCH
NMPOrpamMMbl CpeIHero oo0uero 06pa3oBaHus

1

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHﬁ, KOTOpasA BKIKOYaCT:

11

OCHOBOITOJIATAIONIHE TOHATHUS (XMMHUYECKHI JIEMEHT, aTOM, H30TOIIbI, JIe
p-, d-37eKTpOHHBIE OPOWTAIM aTOMOB, OCHOBHOC M BO30YXIEHHOE COCT
BAJICHTHOCTbD, JIEKTPOOTPHUIIATEIILHOCTh, CTEIICHb OKUCIICHUS, XUMHUYECKas
CBSI3M), THOPUAM3ALUS ATOMHBIX OpOUTAJNCH, KPUCTAUIMYECKas pPeme
MOJISIpHBI ~ 00BEM, MOJISIPHAsT KOHIIGHTPALUs, pacTBOpbl  (MCTHHHI
KPUCTAJUIOTUIPAThI, YIJIEPOJAHBIN CKeleT, (yHKIMOHAJIbHAS TPYIIa, paj
dopmyna, uzomepus (CTPYKTypHas, TeoMeTpuueckas (IHC-, TPAHCH30M
TOMOJIOTH, YTJIEBOJIOPOJIbI, KHUCIOPOJ- W a30TCOACPIKAIINE COCAMHECH!
BeliecTBa (YrieBObl, KHUPBI, OCIKH), MOHOMED, MOJIUMEP, CTPYKTYpHOE
COCJIMHCHUS, KPEKHHT, PU(POPMHHI, THUIBl XMUMHUYECKUX PEAKIHUH (OKHC]
9K30- M DJHAOTCPMHUYECKUE, PEAKIMM HWOHHOTO OOMEHa, TOMO- H I
HEOOpaTUMBIE), PACTBOP, AJICKTPOJMTHI, HEIIECKTPOJIUTHI, SICKTPOIUTHY
JICCOIMAIINU, OKUCIIUTENb, BOCCTAHOBHUTEIb, JIEKTPOJIH3, CKOPOCTh XUMFY
paBHOBECHEC)

1.2

TEOPUU U 3aKOHBI (TEOPUS XUMHUYECKOIO CTPOEHHUS OPraHMYECKHX BEIllE
ANEKTPOJIUTHYECKON qucconnanuu, Ilepuoanyecknii 3akon J[.M. Mennenee
3aKOHOMEPHOCTH, CHUMBOJIMUECKHH SI3BIK XHUMHHU, MHPOBO33PCHUCCKUEC

MNOHUMAaHHA MNPUYUHHOCTU H CHUCTCMHOCTH XHWMHYCCKHUX HBJ’ICHI/II\/JI, COE
CTPOCHUH BEIECTBA HA ATOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYIIIPHOM YpPO

13

NpEACTaBJICHHUA O MCXAaHU3MaX XUMHYCCKUX peaKHHﬁ, TECPpMOANHA
3aKOHOMCPHOCTAIX UX NPOTCKAHUS, O XUMHUYCCKOM PABHOBCCUHU, JUCIICPCHBI

14

(aKkTOOTUYECKHE CBEACHUS O CBOWCTBAaX, COCTAaBE, TIOJYYCHUH U
BOKHEUIITNX HEOPTAHUYECKUX M OPTAHMYECKHUX BEIIECTB B OBITY U MPAKTHYC

1.5

o0mye HayyHble MPUHLUIBI XUMHUYECKOTO MPOU3BOACTBA (Ha MpUMEpE IIf
aMMMaKa, METaHoJIa, nepepaboTKH HeTH)

CdopMHpOBaHHOCTh YMEHUH BBHISBIISTH:

2.1

XapaKTECPHBIC MPHU3HAKNU U B3aUMOCBA3b U3YYCHHBIX HOHHTHfI, IMPUMCHSATD C
OIMMCAHUU CTPOCHUA U CBOICTB HCOPraHNMYCCKUX U OPTraHNUYCCKUX BCIICCTB

2.2

B3aMMOCBS3b XHMHUYECKHUX 3HAHUN C MHOHATUAMH H MNpEACTaBJICHUAMU [
OCO3HAHHOT'O IIOHUMAaHUS U 00BbICHCHUS CYIITHOCTU MAaTCPpHAJIBHOI'O CAUHCT

C(pOpMI/IpOBaHHOCTB YMCHHA UCIIOJIB30BATh:




HaMMCHOBaHU XUMHYCCKHUX COCI[I/IHGHI/Iﬁ MCKIAYHAPOAHOI'0 COr03a TCOPECT]

3.1 U TpUBHAJBHBIE HA3BaHMSI BEIIECTB, OTHOCSIIUXCS K HM3y4YECHHBIM
HEOPraHMYECKUX COCAMHEHUN
3.9 XUMHYECKYI0 CHUMBOJIUKY JUISI COCTAaBJICHHS (QOPMYT HEOPTaHHUYECKUX
' CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POpMYIT OpraHu
4 ChopMupoBaHHOCTH YMEHHUS KIacCUPUITPOBATS:
41 HEOPraHWYECKUE BEIIECTBA, CAMOCTOSATENLHO BBIOMPATh OCHOBAaHHS U K
' M3y4aeMbIX XUMUYECKUX O0OHEKTOB
42 OpraHMYecKHe BEIIEeCTBA, CAMOCTOSITEIILHO BBIOMPAaTh OCHOBAaHHUA U K]
' M3y4aeMbIX XUMUYECKUX OObEKTOB
43 MO Ppa3IUYHbIM MpU3HAKaM (YUCIy M COCTaBy peardpyrolux BeLIEeCTB,
' M3MEHEHUIO CTEeTIeHel OKHUCIIEHUSI DIEMEHTOB, 00PAaTUMOCTH PEaKI|H, YUaCTHI
CdopMUPOBAaHHOCTE YMEHHS XapaKTePU30BaTh dSJIECKTPOHHOE CTPOCHY
5 BO30Y)XIEHHOM COCTOSTHHH) ¥ MOHOB XMMHUYECKUX AJIEMEHTOB 1 — 4 mepuc
J.N. MenneneeBa U ux BaJCHTHBIC BO3MOXXHOCTH, UCIIOJIb3Yys IMOHITUA S-,
SHEPreTUYECKHE YPOBHU
5 CdopmMupoBaHHOCTb YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOY
00pa3yeMbIX UIMH COEIMHEHUN 0 MEPUOAaM U TPyIIaM
7 CdopMupoBaHHOCTH YMEHHSI COCTABIIATH YPABHEHUS XUMHUECKUX PEaKInun
71 OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA TMOCPEICTBOM COCTaBJICHHUS
' peakiuii
79 YpaBHEHUs PEAKIMI Pa3IMYHBIX TUIIOB; MOJHBIE U COKPAIEHHBIE YPaBHEE
' YYHUTHIBASI YCIOBUS, IPH KOTOPBIX ATH PEAKIIUU WIYT A0 KOHIIA
73 peakiuii TUAPOIN3a, Peakiuil KOMIUIEKCOOOpa3oBaHUs (Ha MpHUMeEpe T
' QITFOMUHU )
8 CdopMupoBaHHOCTH YMEHHUS TOATBEPIKIATH:
Ha KOHKPETHBIX IMpUMEpax XapakTep 3aBUCUMOCTH pEaKIMOHHOU
8.1 COETMHEHUIN OT KPaTHOCTH M TUIA KOBAJIEHTHOH CBSI3U (G- U T-CBS3H), |
' TPYII aTOMOB B MOJIEKYJIaX, a TAK)KE€ OT OCOOCHHOCTEH peanu3aiuu pa3imt
peakuuin
8. XapakTepHbIE XUMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU Ol
' YpPaBHEHUN XMMHUYECKHUX PEAKIUI
CdopMupoBaHHOCTH YMEHHSI XapaKTEPU30BaTh COCTaB M BaXKHEUIITNE CBOMC
9 K ONpeaen€HHBIM KJlaccaM M TpynmnaM COeAUHEHUU (IIPOCThIEe BEIIECTBa
YIIEBOAOPOABI, IPOCTHIE A(DUPBI, CIUPTHI, PEHOIBI, ATbACTH/IbI, KETOHBI, K
aUPBL, JKUPBI, YTIIEBOAbI, AMHHBI, AMUHOKHUCIIOTHI, OSJIKH )
10 CdhopMHpPOBaHHOCTH YMEHUS TTPOBOIUTH PACUETHI IO XUMHUECKUM (HOPMYIT
PEaKIHi C UCTIOIB30BAHNEM (PU3MUECKUX BEJINYHNH:
10.1 Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTA PEAKIUU, €CIU OIHO |




BHJIE pacTBOpA C ONMpPEAEIEHHON MAacCOBOM J10J€H PaCTBOPEHHOTO BEUIECTE
MIPUMECH )

10.2

MacCOBOM MJIM O0BEMHOM JT0JIH, BBIX0/1a MMPOIYKTA PEAKIIHH

10.3

TEIIOBOTO A deKTa peaKiuit

10.4

00BEMHEBIX OTHOIIECHHUH ra30B

10.5

M0 HaXOXKJICHUIO XUMUYIECKOU (POPMYITBI BEliecTBa

11

Binanenue cucremoil 3HaHMM O METOJAX HAYYHOTO IO3HAHUA SIBJICHUY
€CTECTBEHHBIX HAyKaXx W YMEHHE NPHUMEHSTh 3TH 3HAHUS TIPH DKCIIE]
BEIISCTB M 11 OOBICHEHHS XHMHUYECKMX SBJICHHH, HUMEIOIIUX MECT
JIeITEIbHOCTH YeJIOBEKA U B IIOBCEIHEBHOM KU3HU

12

CdopMupoBaHHOCTh YMEHHSI TPUMEHSTH (HMCIIOJIBL30BaTh) 3HAHHUS O COCTA
AKCIIEPUMEHTAILHOM TMPOBEPKH TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOC!
peaKiuii U TMPOTHO3MPOBAHUS BO3MOXHOCTEH MX OCYILIECTBICHHS; CHUCTEM
OOBSICHEHUS! W TPOTHO3UPOBAHUS SIBICHUN, MMEIONIMX E€CTECTBEHHOHAYY
IPaMOTHBIX PEIICHUN TTPOOJIEM B CUTYaAIIUAX, CBSI3aHHBIX C XUMHUEH

13

CdopMupoBaHHOCTh YMEHUS IUIAHUPOBATH U TMPOBOJIUTH XUMHUYECKHIA
U3yYeHHE CBOWCTB HEOPTaHUYECKUX U OPraHUYECKUX BEIICCTB, Ka4eCTBEH
Pa3IMYHBIX KJIACCOB U KHCJIOPOACOACPIKAIIMX OPTraHMYECKHX BEIIECTB, |
3ajja4 10 PACMO3HABAHUIO HEOPTaHWYECKMX W OPraHMYECKHX BEIIEC
Oe3omacHOro oOpalieHus C BeHIeCTBAMH U J1aOOPATOPHBIM O0OOPYIOBE
UCCIIC/IOBAHMS;, TIPEJACTABIATh B paszauyHOM (opMe pe3ysbTaThl IKCI
OIICHUBATh UX JIOCTOBEPHOCTh

14

CpopMuUpOBaHHOCTh YMEHHUSI OCYIIECTBIATH II€JICHANPABICHHBIA TOUCK
pa3IMYHbIX UCTOYHMKAX (Hay4yHasl U y4yeOHO-Hay4yHas JUTeparypa, Cpe/iCTB
WuTepHer u apyrue), KpUTUYECKH aHAJIU3UPOBATh XWMHUYECKYIO HH(OP)
MCIOJIb30BaTh B COOTBETCTBUH C ITOCTABJIEHHOMN yueOHOH 3a1aueit

15

ChopMHpPOBaHHOCTh YMEHHUSI HPOTHO3UPOBATH, AHAIM3UPOBATH U OLICHUE
HKOJIOTMYECKOW Oe30MacHOCTH TOCIEACTBUA OBITOBOW M IMPOM3BOICTBEE
CBSI3aHHOM C mepepaboTKOM BelecTB; cOPMUPOBAHHOCTh YMEHUI OCO3HAB
JKUBBIC OpPraHM3Mbl OINPENEIEHHBIX BELIECTB, IMOHMMAas CMBICH IOKa3aT
KOHLIEHTpAllUM, U TMOSACHATh HAa TNPHUMEPax CIOCOObl YMEHBIIEHHS U I
BO3CHCTBUS HA OPraHU3M Y€JI0BEKa




HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA

EI'D 11O XUMHNHU
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Teopernyueckre OCHOBBI XUMUU
Crpoenue BemiectBa. CoBpeMeHHasi MOJENb CTPOCHUsI aroma. PacmpeneneHue 3JieK?
11 ypoBHsM. Kiaccupukanus XUMAIECKUX d1eMeHTOB. OCOOEHHOCTH CTPOCHHUS YHEPTeTH
' p-, d-asemenToB). OCHOBHOE U BO30YKJIEHHOE COCTOSHUS aTOMOB. DJICKTPOHHAsT KOH(DY
AJIEKTPOHBI
[Tepuonuueckas cucreMa xumuueckux sneMentoB .M. MenneneeBa. ®u3nueckuii CMb
12 J.N. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB U UX
' rpymnmnaM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COE
Y TUJIPOKCUJIOB
1.3 BanentHocTb. DnekTpooTpuiiaTeabHOCTh. CTENEeHb OKUCICHUS
Buapl xuMuyeckoi cBsi3u (KOBaJICHTHAsl, HOHHAs, METAUIMYECKAsi, BOJOPOIHAS) U M
1.4 MexMolIeKyJIsIpHbIE  B3aUMOJECHCTBUA. BemecTtsa MOJIEKYJISIPHOTO U HEMOJIEKY!
KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIIA KPUCTALTAYECKO]
15 Xumnueckas peakuus. Kimaccupukanisi XMMHUYECKUX Peakinii B HEOPraHUIECKOH U O
' COXpPaHCHHSI MACChl BEIECTB
1.6 CKOpoCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3lInIHBIX (PaKTOPOB
1.7 TemnoBsie A hekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEeHUs
18 OOpatumble peaknuu. XUMHYECKoe paBHOBecHe. DaKTOphI, BIHUSIONINE HA COCTOSHHUC
' [Tpunanun Jle Hlarense
19 OnektponuTrueckas auccoruans. CuiabHbIe U cnadbie dJeKTpouThl. Cpesia BOIHBIX |
' HeUTpanbHasi, menounas. CTeneHp quccoruaniu. Peakiny noHHOTO 0OMeHa
1.10 I'unponus coneit. Monnoe npoussenenue Boabl. Bogoponnslil nokaszarens (pH) pactsop
111 CriocoObl  BbIpaKeHMsI KOHLEHTpPAllMd pacTBOPOB: MaccoBasi JI0JI1 PacTBOPEHH
' KoHIIeHTpanusi. HachlieHHbIe 1 HEHACHIIIIEHHBIE PACTBOPHI, PACTBOPUMOCTD. Kpucras
112 OKHCIUTENTbHO-BOCCTAHOBUTENbHBIE peakiiuu. [loBeeHne BEImecTB B cpefax ¢ pa3HEk
' AJIEKTPOHHOTO OajaHca
1.13 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB COJICH
2 OCHOBBI HEOPTAaHUYECKON XUMUHU
2.1 Knaccudukamnus HeopraHu4eckux coeqnHeHnit. HomeHkiaTypa HeopraHmueCKnX BeIec
99 XHWMHYECKHE CBOMCTBA BAXKHEHIIIMX METAJIIIOB (HATPUN, KWK, KATBIIUH, MAarHHH, aJIfo}
' MeJb) U uX coequHeHui. O0mme crocoObl OTYICHHUS METAIIOB
53 XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETANIOB (TaJloTeHOB, CEphl, a30Ta, docdopa,

COE€TMHEHUI (OKCI/IJIOB, KHCJIOPOACOACPIKAINX KUCIIOT, BOOOPOAHBIX COCHHHCHHﬁ)




2.4

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAMJICIKAIINX K Pa3JIMYHBIM KJIaCcCal

2.5

#HPar##H# nenTudukanms HeopraHMYECKUX coeAnHeHuil. KauecTBeHHbIE peakiiuy Ha 1
1 MOHBI

OCHOBBI OPraHMYECKON XUMUU

3.1

OCHOBHBIE TOJIOKEHUSI TEOPUH XMMHUYECKOTO CTPOEHUSI OPraHUYECKUX COSAMHEHUN A.
CKEJIET OpraHW4YecKorM MOJeKynbl. KpaTHOCTh XMMHMYECKOW CBSI3H. S- U P-CBSA3HU. Sf
opOuTaneil aTOMOB yriiepoaa. 3aBHCUMOCTh CBOICTB BEIIECTB OT XHMHUYECKOTO CTP
I'omonornueckuii psa. Mizomepust u nzoMepsl

3.2

[Tonsatue o pyHKUMOHANBHOI rpymme. OpueHTaoHHbIe 3P (EKThl 3aMecTUTeNneH

3.3

Hpe,Z[CTaBJ'IeHI/Ie 0 KHaCCI/I(l)I/IKaHI/II/I OpPraHU4YE€CKHUX BCIICCTB. HOMCHKHaTypa (
(CI/ICTeMaTI/ILIeCKaﬂ) 1 TPUBHUAJIBHBIC HA3BaAHU BayKHEHIITHX HpeHCTaBI/ITeHeﬁ KJIaCCOB Op.

3.4

CBOOOTHOpAIMKATBHBIA W HMOHHBIM MEXaHU3MbI peaknuu. [loHsATHE O HyKJIeouie
MapxosnukoBa. [IpaBuno 3aiinieBa

3.5

AnkaHpl. XMMHMYECKHE CBOMCTBA aJKaHOB: raJJOr¢cHupoOBaHuC, ACTHUAPUPOBAHUC,
KPCKUHI', U30MCPpH3alHs, I'OPCHUC. HOJ’Iy‘IeHI/Ie AJIKaHOB. HHKHO&HK&HH. CHeHI/I(bI/IKI
MaJIbIM pa3MCpOM IUKIJIA. Peakuuu MMPUCOCANHCHNUA U PAIMKAJIBHOI'O 3aMCIICHUA

3.6

AJIKEHBI. XUMUYECKUE  CBOMCTBA: peakiuu  TPHUCOCAUWHEHUS  (TaJIOreHU
TUIpOTaJlor€HUpPOBaHKE, THIpaTaliys), TOPEHUs, OKUCIEHUS U nonuMepusanuu. [lpom
CTIIOCOOBI OJTYYEHHUS ATKEHOB

3.7

AJ'IKa,I[I/ICHbI. XHUMHUYECKHE CBOMCTBA alKaJHCHOB: p€akuun MMpHUCOCAUHCHUA (FI/I,I[pI/Ip
TOpCHUA U INOJIUMEPU3aAlINH. HOHY‘IGHI/IG AJIKaIHMCHOB

3.8

AnkuHBl. XUMHUYECKHE CBOMCTBA: PpEaKIMM IPUCOCAUHEHMs (TaJIorT€HUPOBAHUE, T
THIPOTaJIOT€HUPOBAaHKE) KaK CIIOCO0 MOIYYEHUsI OJIMMEPOB U APYTUX MOJE3HBIX PO
I'openue aneTunena kak MICTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU ISl CBAapKHU U Pe
aleTHIICHA

3.9

ApeHLI. XuMH4yecKue CBoMcTBa OeH30a: pCaKknun BHeKTpO(I)I/IJ'ILHOFO 3aMCIICHUS, TP
raJIOFeHI/IpOBaHI/Ie). Peaknus TropCHUA. OCOOCHHOCTH XHMHYECKHX CBOMCTB TOJTY
OCOOCHHOCTH XHUMHYECKUX CBOMCTB CTHUpOJIA. HOJ’II/IMepI/I?»aLII/I}I CTHUpOJIa. CnocoObl
ApOMATHYCCKUX YIIJICBOAOPOAOB

3.10

Cruprtel. [IpenenbHble OHOATOMHBIE CHUPTHL. XUMHYECKHE CBOWCTBA: B3aUMOJICUCT
YCTaHOBJICHUS] HAJTUYHS THIPOKCOTPYIIIIBI, C TaJOT€HOBOAOPOIAMH KaK CIIOCO0 TOJTy4er
U MEXMOJEeKylIspHas neruaparauusa. Peakumss ropenus. [lomydenue sraHona: pea
ruapaTanys STUIeHa. DTWICHIJIMKOJIb U TTIMIEPUH KaK MPEACTABUTENH MPEICITbHBIX MH:

3.11

®deno. XuMHUUYECKHE CBOMCTBA eHoa (peakiiuu ¢ HaTpUEM, THIIPOKCHIOM HATpHs, OPC

3.12

AJ'II))I@FI/IHBI. XUMHYECKHE CBOHCTBA NpEACIIBHBIX aJIbACTU0B: THUAPUPOBAHHEC, [
KapOOHWIBHYIO TPYIITY (peakiusi «CepeOpsHOTO 3epKajiay, B3aUMOCHCTBHE C THAPOKC
MNpEACIIBHBIX AJBACTUAOB: OKHCIICHHE CIIMPTOB, ruaparanuva ancTHIICHA. AHeTOH K¢
OCOOEHHOCTH peaKIIui OKMCIICHUS alleTOHA

3.13

KapOoHoBbIE KUCIIOTHI. XUMHUYECKHE CBOWCTBA IMpPENEIbHBIX OJIHOOCHOBHBIX KapOOH(




XUMHYECKHX CBOWCTB MYypaBbUHOM KHCIOTHI. [lomyuyeHue mnpenenbHbIX OJHOOCHOX
OKHUCJICHHE aJIKaHOB, AJKEHOB, MEPBUYHBIX CHOUPTOB, albAETHAOB. Bricuime mpe
KapOOHOBBIE KHCIIOTHI

3.14

Crnoxuble 3¢upbl U Kupbl. CrocoObl MONyYeHHs CIOXHBIX 3(upoB. OOpaTUMOCT
[IpumeHeHHne CIOXKHBIX (PHUPOB B MUIICBOM U MApPIOMEPHONW MPOMBINUICHHOCTH.
IIMLEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. XUMUYECKUE CBOMCTBA KUPOB: THIPUPOBE
WIA OMBUICHUE, KUPOB KaK CIIOCOO MPOMBIIUIEHHOTO MOTYYEHHUsI COJIeH BBICIIUX Kap(
COJIM BBICITMX KapOOHOBBIX KHCIIOT

3.15

XUMUYECKHE CBOWMCTBA TJIIOKO3bI: PEAKIMU C YYaCTUEM CIHPTOBBIX U alIbJETUJIHOI
Opoxxenue. IlpuMeHeHue TIOKO3bI, €€ 3HAYCHHE B JKU3HENEATEIHHOCTH OPIaHU3N
MaibTOo3a. BoccTanapnuBarolue U HEBOCCTaHABIUBAIOLIUE qucaxapuabl. [ uaponus au
Kpaxmas, rimkoreH. CTpoeHHe MaKpOMOJEKysl Kpaxmajia, TJIUKOIeHa M IEJUTIOJIO
Kpaxmalia M IeJUTI0J03bl. XHUMHUYECKHE CBOMCTBa Kpaxmala: THUIPOJINU3, KayeCTB
XUMUYECKHE CBOMCTBA IEJUIIOJIO3bI: THAPOIU3, MOJlydeHHe 3(UPOB LEIUTHON03bI. 1
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK)

3.16

AMHHBI. AMHUHBI KaK OpPraHWYeCKHE OCHOBAHMUS: PEAKIMU C BOJOM, KHUCIOTAMH, pear
MPEICTaBUTENb APOMATUYECKUX AMUHOB. XMMUYECKUE CBOMCTBA aHUJIMHA: B3aUMOJEHC
BOJIOM, okucieHue. [lomyyeHne amMuHOB QIKWIMPOBAHUEM aMMHUAKa M BOCCTAHOBI
YIJIEBOJIOPOJOB

3.17

AMUHOKHCIOTBI ¥ O€NKH. AMHUHOKUCIOTHI Kak aM(OTEpHbIE OpraHUYECKHE
AMHHOKHUCIIOTBI, O0pasyromue Oelkd. XUMHUECKHUE CBOWCTBA OCJIKOB: THIPOJIU3, I
(LIBETHBIC) peakIiK Ha OCIKH

3.18

CTpOGHI/IC U CTPYKTYypa IMOJIUMCEPOB. 3aBHCHUMOCTh CBOMCTB IIOJIUMEPOB OT CTPOCHUA M(
MOJIYYCHHUS BBICOKOMOJICKYJISAPHBIX COE€IUHECHMI: pCakiuu MnOJUMEpU3alul U IOJIUKOL
BOJIOKOH

3.19

#HH#Par##H## nenTudukanusi OpraHMuecKuX coeuHEeHNH. Perenue aKcrepuMeHTa IbHbIX
OpPraHUYECKUX BEIIECTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COG)II/IHCHI/Iﬁ

XUMHUS U )KU3Hb

4.1

XUMUs B IOBCEAHEBHOMN KU3HU. HpaBHna Oe3oImacHoMi pa6OTBI C CAKHUMHU, TOPHOUUMU T
CpcACTBAMU OBITOBOI XUMUH

4.2

XUMHS ¥ 310pOBbE. XMMHSI B MEIUIHMHE. XUMUSA U CEIIbCKOE XO3SMCTBO. XUMHUS B T
SHEpreTUKa: NPUPOAHBIN U MONYTHBIA HEPTSIHOM rasbl, UX COCTaB U UcHob30BaHue. Coc
(TpUpOIHBIE UCTOYHUKHU YTIIEBOIOPOIOB)

4.3

XuMug U 9KoNOorus. XUMHUYECKOE 3arpsA3HEHHUE OKPYXKAroLIeW Cpeibl U €ro MOCIEAC
nouBkl, aTMocdepsl, propsl U payHbl OT XUMHUYECKOTo 3arpsi3HeHus. [Ipobdiaema oTxoz
AJbTepHATUBHBIE UCTOYHUKU YHEPTUU

4.4

OO61ue mpecTaBiIeHHs O MPOMBIIIIEHHBIX CIOCO0aX MOMyYeHUS! XUMHUUECKHUX BEIIECTB
aMMHaKa, cepHOM Kkuciorbl). U€pHas u uBerHas Merawnyprus. CTEKsIo W CHIII
ITpombiinennast opranudeckast XuMus. CoIpb€ U1 OpraHMYeCcKON MPOMBIIUIEHHOCTH




5 HH##Par### Tunbl pacu€THBIX 3a/1a4

51 #i#Par###Pacu€Tsl Macchl BEelIECTBA WM 00BEMA ra30B 10 U3BECTHOMY KOJMYECTBY BEl
' OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIICCTB

5.2 #i##Par###PacuéTel TeruioBoro 3 dexra peakiuu

5.3 ###Par#t#PacuéTbl 00BEMHBIX OTHOILIEHUH Ta30B MIPU XUMHUUECKHUX PEAKIIHIX

5.4 #H##Par###Pacuétel macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMH, €CITH
' M30BITKE (MMEET TPUMECH )

5.5 #HPar####PacuéTbl MaccoBOM MM 00OBEMHON JI0JIM BBIXOJIA MPOJYKTA PEAKLIUU OT TEOPX

56 #i#Par###Pacuérel Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CITU O)
' pacTBoOpa € ONpPEAEIEHHON MAaCCOBOM J0JIEM paCTBOPEHHOTO BEIIECTBA

5.7 H#HH#Par###PacuéThl C UCTIOJIb30BAaHUEM TTOHSATUN «MAacCOBast JA0JIS», «MOJISIPHASI KOHIICH?

58 ##HPar##H#Haxoxrenne MOJICKYISIPHON ()OPMYIIBI OPraHMYECKOTO BEIIECTBA 110 €T0 TUIC

OJICMCHTOB, BXOOAIIHUX B €0 COCTAaB, WX IO MPOAYKTAM CrOpaHusd
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