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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamMma no XuMuM Ha YpOBHE CpeTHEro 0011ero oopa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06
obpazoBanun B Poccuiickoit dDepeparnuu», TpeOOBaHUN K pe3ybTaTaMm
OCBOCHHMS (eAepanbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIero
obpazoBanusi(DOII COO0), IPEACTABICHHBIX B denepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapte COO, ¢ yuérom Konneniuu
npernojaBaHus  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTENIbHBIX
OpraHU3aAUAX Poccuiickoiu denepannu, peanu3yIommx OCHOBHEIE
oOpazoBarenbHbIE TPOTPaMMBbl, 1 OCHOBHBIX MOJIOKEeHUN «CTpaTeruu pa3BUTHUS
BocnuTanuss B Poccuiickoii @epepauuu Ha 1nepuon o 2025 romay
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIEHHOTO M3y4YEHHUS 3aHMMAaeT BaXXKHOE MECTO B
CUCTEME eCTECTBEHHO-HAy4yHOro oOpa3zoBanus ywanuxcs 10-11 xiaccos.
N3yuenue mnpenmMera, peanuzyeMoe B YCIOBHUSX JTU(D(PEpeHIIMPOBAHHOTO,
npouibHOrOo 00y4YeHusi, MPHU3BaHO O00eCeunuTh 00111e00pa30BaTEeNbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTayy UX K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU B COIMYME, a TaKkKe
JUIsT  TIPOJIOJDKEHHS  OOy4eHHsT B OpraHuzaiusX MNpodecCHOHaIbLHOTO
oOpa3oBaHMsl, B KOTOPBIX XUMHUS SBISETCS OJHOM U3 TMPUOPUTETHHIX
JTVCHUTLINH.

B mporpamme mo XWMuM Ha3HAUYE€HHE MpeaMeTa «XUMHSD TOIy4aeT
NoJPpOOHYI0 HWHTEPHPETAIMI0O B COOTBETCTBHUM C OCHOBOTMOJATrarolMMU
nonioxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, COAEpKaHuUsl,
pe3ynbTaTOB OOYYEHHS W TPEOOBAHMI K YPOBHIO MOATOTOBKHU BBIMTYCKHHKOB.
CBUIETENHCTBOM TOMY SIBIISIFOTCS CIEAYIOUIUE BBIMOJHIEMbIE TPOTPAMMON TIO
XUMUU QYHKIIUN:

e HMHPOPMAIMOHHO-METOINYECKAs, peaTnu3anus KOTOpOM oOecrneynBaeT
MOJIYYCHHE TIPEJICTABIICHUS O IEJIX, COACp)KaHUHU, OOIed cTpaTeruu
oOy4eHHsl, BOCIUTAHUS W PA3BUTUA OOYYAIOUIUXCS CpEJACTBAMU
IpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TpOoduIis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOoTopas npeaycMaTpuBaeT
ONpeNIeNICHUE: NPUHIUIIOB CTPYKTYPUPOBAHUS U MOCIIEIOBATEIIBHOCTH
U3y4YeHHs] yueOHOTO MaTepuasa, KOJMUYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTEPUCTHK; TTOJAXO0A0B K (DOPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIICHKA 00pa30BaTENbHBIX OCTIXKCHHUM O0ydYaromuxcs B
paMKax WTOTOBOHM aTTecTaluu B (OpMe €IUHOTO TOCYyAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma a1t yriryOJIEHHOTO U3YUCHUST XUMUH:

e yCTaHABIWBAET MHBAPUAHTHOE MPEIMETHOE COJIEPIKaHKE, 00s13aTeIbHOE
JUTST M3YYEeHHS B paMKaxX OTICIBbHBIX MpoQuiieid, mpeaycMaTpuBacT
pacrpeneneHue M CTPYKTYpUPOBAHUE €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSIM/pasiesiaM Kypca;

e JaéT MPUMEPHOE paclpe/eieHre yueOHOTO BpEMEHH, PEKOMEHTyeMOTO
JUISl UBYUYEHUSI OTJICTIbHBIX TEM;

e MpelyiaracT NPUMEPHYIO IIOCIEI0BATENbHOCTh HM3YYCHHs y4eOHOro
Marepualia ¢ y4€TOM JIOTHKHU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBSI3EH;

e JHAET METOAMYECKYK) HHTEPIPETALMIO LEeJNed W 3a4ad M3Y4YCHMS
mpenMera Ha  yrayOJI€HHOM YpPOBHE C  Y4YETOM COBPEMEHHBIX
MPUOPUTETOB B  CHUCTEME CpeAHero  obmero  oOpa3oBaHUS,



collepKaTeIbHOW  XapaKTePUCTUKH  IUIAHUPYEMBIX  PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOH 00pa3oBaTENbHOM MPOrpamMMBbl CPEAHETO OOIIETO
o0Opa3oBaHusl (JJMYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), & TAKXKE
C YYETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENIbHBIX JEHCTBUMI
00y4Jaromierocs o OCBOCHUIO COJIEPKaHUSI PEIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B MPOrpaMMe MO XUMHUU MPEAYyCMOTpeHa
IPEEeMCTBEHHOCTh € OOYYEeHHEM XHWMHUU Ha YpPOBHE OCHOBHOTO OOIIIEero
oOpa3zoBanus. 3a TIpeAellaMd YCTAaHOBJICHHOW MPOTpaMMONl TI0 XHUMHUHU
00s13aTeIbHOM  (MHBAapUAHTHOM) COCTABJSIONICH  cojep)kaHus  y4eOHOTo
npeaMera «XUMHs» OCTa€TCs BO3MOMKHOCTH BBIOOpAa €ro BapUaTUBHOMN
COCTABJISIIOLICH, KOTOpas JIOJDKHA  ONPEAENsIThCS B COOTBETCTBUHU  C
HaIpaBJICHUEM KOHKPETHOTO Npodusist 00ydeHUsI.

B cootBercTBHM ¢ KOHuenTyanbHbiMU TonoxkeHusmu OI'OC COO o
HA3HAYEHUU TPEIMETOB 0a30BOro W YIIIYyOJIEHHOTO YpOBHEM B CHCTEME
muddepeHIupOBaHHOTO 00yUYEHHUS HAa YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUs
XUMHUSI HA YPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HaIpaBlIeH Ha pealnu3alluio
IPEEMCTBEHHOCTH C TOCIEAYIONIMM JTarioM TOJYyYEHUS] XUMHUYECKOTO
oOpa3oBaHMsI B paMKax HU3YYCHHUS CIEIUAIbHBIX €CTECTBEHHO-HAy4YHBIX U
XUMUYECKUX  JIUCHMIUIMH B By3aX W OpraHU3alMsIX  CPEIHEro
npodeccroHanbHOTO O00pa3oBaHus. B 9Toil cBs3u M3ydeHHE TMpeaMeTa
«X¥UMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHHE W YIIIyOJICHHE
TEOPETUYECKOW M TPAKTUYECKON TMOJTOTOBKH OOYYarONIMXCs, BBIOPABIINX
onpenenéHHplii  npopuiab oOO0ydeHHs, B TOM YHCIE C TMEPCIEKTUBOMN
MOCJICYIOMIETO TOJIYYeHHS] XUMHUYECKOT0 O0pa3oBaHUsS B OPraHU3AIUsNX
npodeccuonansHoro odpazoBanus. Hapsmay ¢ atuMm, B cBete TpeboBanuiit ®I'OC
COO k maHupyeMbIM pe3ysibTaTaM OCBOEHUs (eepaibHON 00pa30BaTeIbHOM
IpOrpaMMbl CpeIHEro 00IIero o0pa3oBaHUs H3yUYCHHE MpeaAMeTa «XUMUSD»
OPUEHTHPOBAHO TAaKX€ Ha peIIeHWEe 3ajlad BOCHUTAHUS U COIHMAIBHOTO
pa3BUTHS O0yYarolmuUXcsi, Ha (OPMUPOBAHUE Y HUX OOIICHHTEIIICKTYaIbHBIX
YMEHUH, YMEHHUI pallioOHAIN3alMd y9eOHOTO TpyJa U 0000IIEHHBIX CIIOCOOOB
JEeSATEIbHOCTH, UMEIOIINX MEXIUCIUTUTMHAPHBIN, HAAPEAMETHBIN XapaKTep.

CocraBnsomuMHu  mpeaMera «XUMHUsS» Ha YpOBHE  YIIyOJIIEHHOTO
U3YYCHUS SBIAIOTCS yriyOa€HHBIE Kypehl — «Oprannyeckast xumus» u «O01as
U HeopraHudeckas xuMus». l[Ipu omnpeneneHun MOAXOAO0B K OTOOpPY U
CTPYKTYPHOUM OpPTaHM3AIMU COJEPKAHUS ITUX KypCOB B MPOTPAMME IO XUMUHU
3a ocHoBy mpuHATH monoxeHuss PI'OC COO o paznuuusx 0a3oBOro u
yIIyOJIEHHOTO YPOBHEH M3YUYEHUS TIPEMETA.

OcHoBy coaepxkanust KypcoB «Opranuueckas xumusiy U «OOmas u
HEOPraHWYEeCKasi XUMHs» COCTaBIIACT COBOKYITHOCTh MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSTINXCS K 0a30BOMY YPOBHIO M3yU€HHUS MpeaMeTa. ITa cucTemMa
3HaHUU TIOJy4aeT ONpe/el€HHOE TEOPETHUECKOE OIMOJIHEHUE, MO3BOJIAIOIIEEe
OCO3HAaHHO OCBOUTH CYIIIECTBEHHO OoNbImuii 00BEM  (PAKTOIOTHUECKOTO
MaTtepuana. Tak, Ha YrJIyOJE€HHOM YpOBHE H3YyY€HHs IpenMera oOecredeHa
BO3MOXXHOCTh 3HAUUTEIHLHOTO YBEIUYCHHUS 00BEMA 3HAHMM O XUMUYECKUX
AJIEeMEHTaX M CBOMCTBAX WX COCIMHEHUM HAa OCHOBE PACIIUPEHUS U YIITYOJICHUS
MIPEICTABICHU O CTPOSHUH BEIECTBA, XUMHUECKOU CBS3M U 3aKOHOMEPHOCTSIX
MPOTEKAHUSI PEAKIMH, pPAacCMATPUBAEMBIX C TOYKHA 3PEHHUS XUMHUYECKOU
KHHETUKA W TEepMOAWMHAMUKH. VI3ydeHWe TepuoguvecKoro 3aKkoHa U
[lepuonnueckold  CHUCTEMBI ~ XMMHYECKHMX  JJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX TPEJCTABICHUAX O CTPOCHHH aTOMa.
XuMudeckasi CBsi3b OOBSICHSACTCS C TOYKH 3PEHUSI SHEPTETUUECKUX M3MEHEHUN



npu e€ 00pa3oBaHUU M Pa3pylLICHUH, a TAKKE C TOYKU 3PEHUS MEXaHU3MOB €€
oOpa3zoBanus. M3ydeHuwe THUNOB peakiuil AONONHSETCS (HOPMUPOBAHUEM
IPEICTAaBICHUN 00 PIEKTPOXUMHUYECKUX TMPOIECcCax U DJIEKTPOJIU3E PACILIABOB
U pacTBOPOB BelIECTB. B Kypce OpraHM4ecKOod XMMHUU IPU PaCCMOTPEHUH
PEaKIIMOHHON CIIOCOOHOCTH  COEIUHEHUM yiensieTcss 0co00e BHUMaHUE
BOIIpOcaM 00 DJJIEKTPOHHBIX 3(]dekTax, O B3aMMHOM BIMSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKuil.

Ocoboe 3HaueHHWE HMEET TO, 4YTO Ha COJEpNKaHUE KypCOB XHUMHUU
yrayOJaEHHOTO YpOBHA H3Y4YEHHUS [UJIsl KJIACCOB OMNPENeiAEHHOro Mpoduis
(rmaBHBIM 00pa30M Ha WX CTPYKTYpPY M XapakTep MONOJHEHUW K oOIen
CUCTEME MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXHBIC TTpeAMEThI. Tak,
HampuMep, B COJEpPXKAHUU MpeaMeTa g KIacCOB XUMHUKO-(DU3UYECKOTO
npoduiia 6osbiioe 3HaYeHUE OyAyT UMETh AJIEMEHThI y4eOHOTO MaTepHalia o
obOmeit xumuu. [lpu u3ydeHun mnpenaMera B JIaHHOM cllydae akIeHT OyaeT
clellaH Ha OOIIHOCTh METOJIOB IO3HAaHUS, OOLIHOCTh 3aKOHOB U TEOPHMl B
XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKYJsipHasi TEOpHUs B
¢bu3nKe), 3aKOHBl COXPAHEHMS] MACChl M DHEPTUU, 3aKOHBI TEPMOJIUHAMUKH,
3JIEKTPOJIN3A, IPEICTABICHUS O CTPOSHUU BEILLIECTB U JIPYTOE€.

B TO xe BpeMsa B cCOIEpKaHUM IIpeaMeTra JUid KIAacCOB XUMMKO-
OroNOoTUYeCcKOro nMpoduis OOIBIINI yIETbHBIN BeC OyIeT UMETh OpraHuYecKast
xumusi. B aTOM ciiydae mpenocTaBiseTCss BO3MOXKHOCTh it OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOW OpraHu3alii KIETKH Kak
OMOJIOTUYECKONW CHCTEMBI, B COCTaB KOTOpPOM BXOJST, K NpPUMEPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUMUJbI, OCNTKHU, YTIEBOIbI, HYKJICHHOBBIC
KUCJIOTHI U apyrue. [Ipu 3TOM 3HaHUS O COCTaBE U CBOWCTBAX IPEICTABUTENIEN
OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIIY’KAaT OCHOBOM ISl W3YyYECHUS
CYIIIHOCTH TpOI11eccoB (POTOCUHTE3, IbIXaHMSI, TUIIEBAPEHUS.

miaHe (OPMHUPOBAHUS OCHOB HAYYHOTO MHPOBO33PEHUS, OCBOCHHS
OOIlIEHAayYHbIX METOJIOB TO3HAHUS W ONbITa MPAKTUYECKOTO0 MPUMEHEHUS
HAyYHBIX 3HAHUU H3Y4YEHUE TMpeaMeTa «XUMHS» Ha YIUIyOJIEHHOM YPOBHE
OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SX C YYCOHBIMU MPEIMETAMU, BXOIAIIMMU B
COCTaB  TMpeAMETHBIX  obnacteld  «EcTecTBeHHO-HAaydHbIE  MPEAMETHDY,
«Marematuka u uHbopMaTHKa» U «PycCkuil sI3bIK U TUTEpATypay.

[Ipu usydyeHun yueOHOTO mpenMera «XUMHs» Ha YTIIYOJIEHHOM YpOBHE
TaK)ke, KaKk Ha YpPOBHE OCHOBHOTO W CpemHero oOmiero obOpaszoBanus (Ha
0a30BOM  ypOBHE), 3ajayeil  MEPBOCTENEHHOW 3HAYMMOCTH  SIBIIACTCS
dbopMHupOBaHWE OCHOB HAyKH XHMHM Kak 00JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, IIPAKTUYECKOM [EATEIbHOCTH YEJIOBEKa W OJHOIO U3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. Pernenue 3Tod 3amauu Ha YriayOinEéHHOM
YPOBHE U3YUCHMUS MPEIMETA MIPEIIOIIAracT peaIn3aluio TaKuX LEeIeH, Kak:

e (opMupoBanue mNpeACTaBICHUI: O MaTepUATLHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTU SIBIICHUW NPUPOABI, O MECTE
XMMHU B CHUCTEME €CTECTBEHHbIX HayK M €€ BeAylled poJu B
o0OecrieueHn YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA: B PEIICHUU
po0JIeM DKOJOTHUECKOM, IHEPTETHYECCKON M MHUIICBON 0€30MacHOCTH,
B PAa3BUTUM MEIULMHBI, CO3JAaHUM HOBBIX MAaTEpPUAIIOB, HOBBIX
HMCTOYHHUKOB SHEpIuy, B obecrieueHun pPalMOHAIBHOTO
NPUPOIONIONB30BaHUs, B (OPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH
KyJIbTYyphl 4YEJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO
OTHOULIEHHS K CBOEMY 3J0POBBIO U TPUPOAHOM CpELIE;



OCBOCHUE CHUCTEMBl 3HAHUW, JIEKAIIUX B OCHOBE XUMHUYECKOMN
COCTaBIIAIOLIEH €CTECTBEHHO-HAYYHON KApTHUHBI MUpa:
(GbyHIaMEHTAIbHBIX MOHSATUHN, 3aKOHOB M TEOPUNA XUMHH, COBPEMEHHBIX
NPEACTABICHUN O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHAX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAaJIMOJIEKYJISIPHOM, O TEPMOAUHAMHUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX PEAKIUN, O
XMMHUYECKOM PaBHOBECHM, PACTBOpaxX M JUCIEPCHBIX cHCTeMax, 00
001X HAYYHBIX MIPUHIMIAX XUMUYECKOTO IPOU3BOJICTBA;
dbopMupoBaHne y  0OOydYaromuXcsi ~ OCO3HAHHOTO  ITOHHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHHUH ISl OOBsICHEHUS
KIIFOUEBBIX UACH U MpoOiIeM COBPEMEHHOW XUMHHU, JIJISi OOBSICHEHHS U
IIPOTHO3UPOBAHUs  SIBJICHUW, MMEKIOIIUX  E€CTECTBEHHO-HAYYHYIO
OpPUPOAY; TPAMOTHOTO pelIeHUsT MpoOJeM, CBS3aHHBIX C XWUMHUEH,
IIPOTHO3UPOBAHUs, aHajiv3a U OLEHKU C IMO3ULUHUM DKOJOTMYECKOU
0€e30macHOCTH  TOCHIEJCTBUI  OBITOBOM U MPOW3BOJICTBEHHOU
JNEATEIbHOCTH YEJIOBEKA, CBSA3aHHOM C XHUMWYECKUM IPOU3BOJICTBOM,
UCIIOJIb30BAaHUEM U MepepabOTKOI BEIIECTB;

yrayOJeHue TMpejCTaBiICHUN O HAyYHBIX METOJax IIO3HaHWUS,
HEOOXOMUMBIX JJII MPUOOPETEHUS] YMEHHM OPUEHTUPOBATHCS B MUPE
BEIIECTB M OOBSICHEHUS XUMUYECKHX SBJICHUMN, HMEIOIIMX MECTO B
IIPUPOJE, B IPAKTUUECKOU JIESITEIBHOCTU U ITIOBCEAHEBHOM KU3HMU.

B nnane peanuzanuu MepBOOYEPENAHBIX BOCHUTATEIBHBIX U Pa3BUBAKOLIUX
(GYHKIMNA TIETOCTHON CUCTEMBI CpeTHEro oOIero oOpa3oBaHus MpU U3y CHUU
npenMera «XuMUs» Ha yrayOn€HHOM ypoBHE 0COOYI0 aKTyalbHOCTb
IpUOOPETAIOT TaKUE 1IETU U 33741, KaK:

BOCTIUTaHWE YOCKIECHHOCTH B TII03HABAEMOCTH SBJICHHIA TMPUPOIHI,
yBOXEHUSI K TMPOIECCY TBOPYECTBA B O00JACTH TEOPETUUYECKUX U
NPUKJIATHBIX UCCIICIOBAHUM B XUMHH, (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, HWHTCIUICKTYyalbHBIX |
TBOPUECKUX CIIOCOOHOCTEH o0Oyuaromuxcsi, (GOpMUpPOBAHUE Y HHUX
CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpPa30BAHHIO U HETPEPHIBHOMY
00pa30BaHMI0 KaK YCIOBHUIO YCHENIHOW MNPOPECCHOHAIBHOW U
OOIIIECTBEHHOMN JIESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U TOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

dbopMUpOBaHNE YMEHHI W HABBIKOB Pa3yMHOI'O MPHPOJIOIOIL30BaHNS,
pPa3BUTHE  DKOJOTHYECKOW  KyJbTYphl, TMPUOOPETEHHE  OIbITA
0OIIIECTBEHHO-TIOJIE3HON IKOJIOTUYECKOM IESITEIIbHOCTH.

OO6miee dMCIIO 4YacoB, MPEAYCMOTPEHHBIX [UJIi W3Y4YEHUS XUMHH Ha
yriayOJI€HHOM YpOBHE CpeAHero oduiero oopa3zoBanus, cocrapisier 204 yacos:
B 10 kmacce — 102 ygaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B
Henento).  JlaGopatopHble W MpakTHYECKHE paOOThl  BBIIOJHSIOTCS C
npuMeHeHneM 000pynoBanus « TOUKH pocTay.



COIEPKXAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMMM.

[IpenMer wu 3HaYeHUWE OPraHUYECKOM XUMHUH, MNPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOCHHE aToMa YTriepojia: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHUA. BaneHTHplE BO3MOXKHOCTH aToMa yriiepoaa. XUMHUYECKasi CBS3b B
OpraHUYEeCKUX COCAMHEHUSAX. THUIbI TUOPHUIM3AIMU AaTOMHBIX OpOuTasei
yraepoja. MexaHu3Mbl 00pa30oBaHUS KOBAJICHTHOW CBsi3M (OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN). TUIBI TIEpeKphIBaHUS aTOMHBIX OpOuTanei, 6- u -
cBs3u. OnuHapHasi, BOMHas U TpoitHas cBsa3b. CrocoObl pa3phiBa CBsI3e B
MOJIEKYJlaX OpraHudeckux BemiecTB. lloHsTHE O CBOOOJHOM paauKale,
HyKj1eoduie u anexTpoduie.

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

[IpeacraBnenne o kiaccupuKalu OpraHUYECKUX BemiecTB. [loHsTHE O
GyHKIIMOHATBHOU CpYIIIIE. I'omonorus. ['omonornueckue psABL.
Cucremarnueckasi HoMeHkaTypa opranudeckux coeauHenuit (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTAEJIBHBIX MPEICTABUTENECH.

OcobeHHocTy U KiaccupUKaIUs OpraHuYecKux peakiuii. OKUCIUTeTbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKON XUMUH.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPALICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuajaMu Ha UX
OCHOBE, OMBITHl MO MNPEBPAIICHUIO OPraHUYECKHX BEIIECTB MPU HArpeBaHUU
(aBneHue, oOyTrJIMBaHME W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OpraHUYECKUX BEILECTB.

YriaeBoaopoasbl.

Anxanpl. ['oMonorudeckuii psij ankaHoB, obmas GpopMyia, HOMEHKJIATypa
U H30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJKaHOB,
Sp°-rubpuaM3aIsi aTOMHBIX OpOWTaNe yriaepoja, G©-CBi3b. Duzndeckue
CBOWCTBA QJIKaHOB.

XUMUYECKHE CBOWCTBA AJIKAHOB: PEAKUHMH 3aMEUICHUS, N30MepU3aluu,
JNETUAPUPOBAHUS, LIMKIU3AIH, IUPOJIN3a, KPEKUHTa, TopeHus. [Ipeacrapnenue
0 MEXaHU3ME PEaKLN pauKaIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyueHUs U TPUMEHEHUE aTKAaHOB.

[Muknoankanel. OO6mias  Qopmyna, HOMEHKJIaTypa W H30MEpHs.
OCOOEHHOCTH CTPOCHHS W XUMHUYECKHX CBOMCTB MaJbIX (IMKJIOMPOTIaH,
MUKJIOOYTaH) © OOBIYHBIX (IUKJIOTICHTAH, ITUKIOTEKCaH) IIUKIIOAIKAHOB.
CnocoObl noJy4eHus: U MPUMEHEHUE IUKIOATKAHOB.

Ankenpl.  ['oMonorm4eckuid  psng = ajdKeHOB, oOmas  dopmyIa,
HOMEHKIIATypa. DONEKTPOHHOE H MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI
QJIKEHOB, SP -rHOpHAM3alMs AaTOMHBIX OpOHUTallel yriepoja, G- U TM-CBS3H.
CtpykTypHas U reoMmeTpuyeckas (LHUc-TpaHc-) u3oMepus. Pusnueckue



CBOMCTBAa aJKEHOB. XHMHMUYECKHE CBOICTBA: peakUUd MPUCOCIUHECHHUS,
3aMEIICHUS B 0-TI0JI0KEHUE TIPU IBOMHOM CBSI3H, MOJIUMEPHU3ALUN U OKUCIICHHUS.
[IpaBuno MapkoBHuKoBa. KauecTBeHHbIE peaklMd Ha JBOMHYIO CBS3b.
CriocoObl IOJTy4eHHs ¥ IPUMEHEHHE aJIKEHOB.

AJKaveHsl. Knaccuduxkanus aJIKaJIMEHOB (compsikEHHBIE,
U30JUPOBAHHbBIE, KyMyauposarnsie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepuzanust conpsKEHHBIX AUEHOB. CrocoObl MOMYyYEeHUs] U TIPUMEHEHHE
AJIKaIUCHOB.

Anxunbl.  ['oMolorMueckuii  psjn  aldkMHOB, oOmas  ¢dopmyIa,
HOMEHKJIaTypa U H30MepHs. DIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJl ~QJKWHOB, SP-TUOpHUIM3aIMsl aTOMHBIX opOuTanei  yriepoja.
@dusnyecKkrue  CBOMCTBA  AJIKMHOB. XMMHMYECKHME  CBOMCTBA:  PEaKUUU
NPUCOEANHEHNS, AUMEPU3AIMU WU TPUMEPU3ALMNHU, OKHUCIEHUsA. KucioTHbie
CBOWCTBA AaJKWHOB, HUMEIOIIMX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBeHHBIE
peaKkiMu Ha TPOMHYIO CBs3b. CIOCOOBI MOTYYCHUS U IPUMEHEHHUE aJIKMHOB.

ApomaTrueckue yrieBoAopojibl (apeHbl). ['oMonornyeckuii psij apeHoB,
obmass  ¢dopMmyrna, HOMEHKIATypa ©  H30MeEpUA. OJEKTPOHHOE U
IPOCTPAaHCTBEHHOE CTPOEHHE MOJeKynbl OeH3oma. dusmyeckue cBOWCTBa
apeHoB. XMMHUYECKHE CBOMCTBA OCH30JIa U €r0 TOMOJIOTOB: PEaKIIUU 3aMEIICHHUS
B OCH30JIbHOM KOJIBIIE U YTIEBOJAOPOJIHOM paJUKale, Peakiuu MPUCOSIUHECHHUS,
OKHCJIeHHME ToMosioroB Oenzona. [lpencraBienne 00 OpPUEHTUPYIOIIEM
JEUCTBUM 3aMECTUTENIE B OEH30JbHOM KOJIbIIE Ha MPUMEPE AIKWIbHBIX
paanKaIoB, KApOOKCUIBLHOM, TUIPOKCUIBLHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rasioreHoB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB ctuposa. llonmumepusarus
cruposia. CriocoOsI TOyYeHHs U IPHMEHEHNE aDOMAaTHICCKUX YTIIEBOIOPOIOB.

[Mpuponueiii  ra3. IlomytHeie HedTanbie rTa3pl. Hedts u e
npoucxoxaenne. KaMeHHbI yTroiab UM MPOAYKThl ero mnepepadboTku. CrocoOsl
nepepaboTKu He(THU: MEPEeroHKa, KPEKUHT (TEPMHYECKHH, KaTaTuTHYECKUM),
pudopmunr, nuponus. [Ipoayktel mepepaboTku HepTH, UX TPUMEHEHHE B
IIPOMBIIIVICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTeHNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu
3aMELICHUs] TajoreHa Ha TUJIPOKCOrPYIIY, HUTPOTPYyNIy, LUAHOTPYMIY,
amMuHOrpymiy. JIeiiCTBHe Ha TaJOTeHIPOU3BOAHBIC BOJHOIO W CIHPTOBOTO
pactBopa mEnoun. BzauMoelicTBuE NUTraloreHalIKaHOB ¢ MarHUEM U IUHKOM.
[TonatTe 0  METa/UNIOOPraHMYECKUX  coeAuHeHusx.  Vcmolsib3oBaHHe
TJIOTEHIPOU3BOIHBIX YTJIEBOJOPOJAOB B OBITYy, TEXHUKE W TP CHHTE3E
OpraHUYeCKUX BEILECTB.

OKCIEpUMEHTAaIbHbIE METOAbl M3YYEHHUs BEIIECTB W HX MPEBPAIICHUIL:
u3ydeHue  (PU3MYECKUX  CBOWCTB  YIJIEBOJOPOJOB  (PacTBOPUMOCTB),
KaueCTBEHHBIX PEAKIIMK yTIEBOJAOPOIOB PA3INYHBIX KJIACCOB (0OecIBeUnBaHUE
OpOMHOI WJIM MOAHOW BOJBI, PACTBOpA MEPMaHTaHaTa Kajus, B3aMOJICHCTBHE
alleTWJIeHa ¢ aMMHMAYHBIM pPacTBOpOM oOkcuaa cepeodpa(l)), kauecTBeHHOE
oOHapy>XeHHE yTiepoJia U BOJOPOAA B OPTaHWYECKUX BEIIECTBAX, MOJIYYCHHE
ATUJICHA M M3YYEHUE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJueKuusiMu «HedTb» u
«Yromb», ¢ oOpaslamMu TIacTMAacC, KaydyKOB W PE3WHBI, MOJCIUPOBAHUE
MOJIEKYJI YTIIEBOOPO/IOB U raJOTr€HIPOU3BOAHBIX YTIIEBOIOPO/IOB.

Kucsiopoacoaep:kaniue oprannyeckue coelnHeHM .

[IpenenvHbie ogHOaTOMHBIE CHUPTHL. CTpoeHHE MOJIEKYN (Ha MpuMepe
MEeTaHOJia U 3TaHo’da). ['omosnormueckuii psia, obmias Gopmyna, HU30Mepus,



HOMEHKJaTypa u kiaccudukanug. Dusnyeckue CBOICTBA MPEAETbHBIX
OJIHOATOMHBIX CIUPTOB. BOJOpOAHBIE CBSA3M MEXIAY MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUS, JETUapaTalyd, OKHUCIICHHUS,
B3aUMOJCHCTBUE C OPraHMYECKUMH M HEOPTaHUYECKUMH  KHCIOTaMH.
KauecTBeHHass peakuus Ha OJHOATOMHBIE CHOUPTHL. JlelicTBME 3TaHONA M
METaHOJIa Ha opraHu3M uenoBeka. CrnocoObl MOMyYeHUS W NPUMEHEHHE
OJIHOATOMHBIX CITIUPTOB.

[Ipocteie 3¢upsl, HOMEeHKIaTypa U u3oMmepusa. OcoOeHHOCTH (PU3NUECKUX
Y XUMUYECKUX CBOMCTB.

MHOroaToOMHbIE CIUPTHI — 3THICHIJIMKOIb U IHUIEpUH. DU3nyeckue u
XUMHAYECKUE  CBOWMCTBA:  pEAKUMHM  3aMENICHUs,  B3aUMOJEUCTBUE  C
OpPraHUYE€CKUMH W HEOPTraHMYECKMMH KHUCJIOTAMH, KAYECTBEHHAs peaklus Ha
MHOTroaToMHble  crnuptThl.  IlpencraBieHue O  MEXaHU3ME  PEAKLIHA
HykieouibHOro 3ameiienus. JleiicTBue Ha opranu3m uyenoBeka. CrocoObl
MOJIYYEHUS U MPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®eHon. CTpoEHHE MOJIEKYJIbl, B3AaUMHOE BJIUSHHE THUIPOKCOTPYIIIBI U
6eH3osbHOrO sAapa. Pusznueckue cpoiicTBa peronsa. OCOOEHHOCTH XUMUYECKUX
cBoicTB (¢enona. KauectBennole peakiuu Ha (eHosn. TokcuyHOCTh (peHona.
Crnioco6b! ostydenus v npuMenenne penona. Genondopmanbaeruanas cModa.

KapOonunbHble cOEIUHEHUS — aibJACTUIbl W KETOHBL. JIEKTPOHHOE
CTpO€HHE KapOOHUIBHOM Tpymmbl. ['OMonorudyeckue psjabl ajabIACTU]IOB U
KETOHOB, 0011as ¢popMyIia, U30MepUsi U HOMEHKIIaTypa. Pu3nuecKre CBOMCTBA
anbIAETUJOB M KETOHOB. XUMHYECKHUE CBOMCTBA AaJIbJIETUJIOB U KETOHOB:
peakuuu npucoeauHeHusl. OKUCIICHHE allbJIETUIOB, KAUECTBEHHbIC PEAKIIMU Ha
anbaeruabpl. CrocoObl MOyYeHUsS! U IPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TpeJenbHble KapOOHOBBIE KHCIOTHL. (OcoOeHHOCTH
CTPOCHHS MOJIEKYJ KapOOHOBBIX KHCIOT. WM3omepuss U HOMEHKJIATypa.
®duznueckre CBOWCTBA OJHOOCHOBHBIX TPEIETbHBIX KapOOHOBBIX KHCIIOT.
Bomopoansie cBsi3u MexAay MOJIEKyJIaMH KapOOHOBBIX KHCIIOT. XUMHYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEaKUs dTepUuPHUKaIiU, peaKIuu ¢ yIaCTHEM
yIAEBOAOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MYpPaBBUHON KHCIIOTHI.

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

THJIPOKCUKApPOOHOBBIX KUCHOT. [IpencraButenu BeICHIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAasl, NATbMUTUHOBAS, OJICMHOBAS, JIUHOIEEAA, TUHOIEH08As KUACIOTBHI.
Crioco0bl IOJTydeHHMS ¥ IPUMEHEHUE KapOOHOBBIX KHCTIOT.

Crnoxuble »¢upsl. ['oMonorudyeckuit psa, odmast Gopmyia, usoMepus u
HOMEHKIaTypa. OuU3ndeckue U XMMUYECKUE CBOMCTBA: TMIAPOJIM3 B KHUCJIOU U
IECJIOYHOM Cpelie.

Kupsl. Ctpoenue, pusnueckre 1 XMMHUYECKHE CBOMCTBA KUPOB: THAPOIIU3
B KUCJOW U IeraoyHou cpene. OCOOEHHOCTH CBOWCTB KHUPOB, COJEPKaIINX
OCTATKH HEMPEAENIbHBIX KUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MBpbI14 KaK coJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JeiCTBUE.

Obmas xapakTepucTuka yrieBoaoB. Kiaccudukanus yrieBogoB (MOHO-,
IU- W ToJucaxapuibl). MoHocaxapuIbl: TJIOK03a, (PpyKTO3a, TrajllaKTo3a,
pubo3za, nezokcupr0o3a. OU3NYECKUE CBOMCTBA M HAXOXIEHUE B TMPHUPOJE.
dorocuHTe3. XHUMHUYECKHE CBOWMCTBA TIJIIOKO3bL: PEAKIMU C y4aCTUEM
CHHUPTOBBIX M aJbJETUIHOW TPYII, CIUPTOBOE U MOJOUYHOKHUCIOE OpOKEHHE.
[IpuMeHeHre TIIOKO3bl, €€ 3HAYEHHWE B JKU3HEACSATEIBHOCTH OpraHU3MA.
Jucaxapuapl: caxapo3a, MajlbTO3a H JAakKro3a. BoccTaHaBIMBaOIIME W



HEBOCCTaHABIHMBAIOIINE aucaxapuisl. [ maponn3 aucaxapuaos. HaxoxaeHue B
npupojsie U npuMeHeHue. [lonmmcaxapuapl: Kpaxmai, TIMKOTEH W IeJUTI0NI03a.
CrpoeHne MaKpOMOJIEKYJI KpaxMmaja, TTUKOTeHA M IIeJUTI0NI03bl. Dusznueckue
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).

DOKCneprUMEHTAIbHBIE METOAbl U3YyYEHHUs BEIIECTB U WX NPEBPAILCHUN:
pPacTBOPUMOCTh PA3NUYHBIX CIUPTOB B BOJIE, B3aMMOJCHCTBHE JTaHOJA C
HaTpUEM, OKHCJICHHE 3THUJIOBOTO CIMPTA B ajbJCTH Ha PACKAIEHHOW METHON
IPOBOJIOKE, OKHUCIICHHWE ATHJIOBOTO CIHpTa JAUXPOMATOM Kaius (BO3MOYKHO
UCIIOJIb30BAaHUE BHUICOMATEPUAIIOB), KAYECTBEHHbBIE PEAKIIMU Ha abJIETUIbI (C
ruapokcusiom  auammuncepeOpa(l) wu  rumpokcuaom  meau(ll)), peaxiums
rmnepuHa ¢ ruapokcugom  Menu(ll), xuMuueckwe CcBOMCTBa pacTBOpa
YKCYCHOM KHUCJIOTBI, B3aUMOJICHCTBHUE pPACTBOpA TJIIOKO3bl C THAPOKCHIIOM
meau(ll), B3aumoelicTBre Kpaxmayia ¢ MOJIOM, PEIICHUE dKCIEPUMEHTAIbHBIX
3amay o TemaM «Cruptel U ¢eHonb», «KapOoHoBbie KuCHOTHL. CloKHBIE

3(UpBD.
A3oTcoaep:kanue OpraHnyecKue coeTuHeHusl.
AMUHBI — OpraHuyYeckhe NpOoU3BOAHbICE ammuaka. Kiaccudukarms

aMUHOB: anudaTHYeCKUe M apOMATHYECKHUE, IIEPBUYHBIC, BTOPUYHBIC M
TpetnuHbie. CTpoeHHE MOJIeKyJ, oOmas GopMyna, U30Mepusi, HOMEHKIIATypa H
dbu3uYecKre CBOWCTBAa. XHWMHYECKOE CBOMCTBAa alu(PaTHYECKUX aMHHOB:
OCHOBHBI€ CBOMCTBA, AJIKWJIMPOBAHUE, B3aUMOJCHCTBUE NMEPBUYHBIX AMUHOB C
asoTucTod kuciorou. Coian aJKMJIaMMOHUSL.

AHWIMH — NOpeACTaBUTENIb aMHHOB apoMartudeckoro psga. CTpoeHue
aHwiIvMHA. B3auMHOE BIMSHWME TPyl aTOMOB B MOJIEKYJI€ aHUWJIWHA.
Oco0eHHOCTH XMMHUYECKMX CBOWCTB aHMIMHA. KadecTBeHHBIE peakIUMu Ha
aauiuH. CrnocoObl TMOJyYeHHS W TNpUMEHEHHE anu(aTUYecKuX aMHHOB.
[Tonyuenne aHuIMHA U3 HUTPOOEH3017Ia.

AmuHokucnotel. Homenknatypa u uzomepus. OTie/bHbIE PEICTABUTEIN
O-aMUHOKHUCJIOT: TJMIMH, ajdaHuH. Ounyeckue CBOMCTBA aMHUHOKMCIOT.
XUMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(pOTEPHBIX OPraHUYECKUX
COCAMHEHUN, PEaKIMs TOJMKOHIACHCAIIMK, OOpa30BaHHWE IENTUIHON CBS3H.
buonornueckoe 3HaueHue aMMHOKHUCIOT. CUHTE3 ¥ TUAPOJIN3 TIETHIOB.

benku kak npupoaHbeie nosuMmepsl. [lepBudHas, BTOpUYHass U TPETUYHAS
CTpyKTypa OenKoB. XUMHYECKHE CBOWCTBA OCJIKOB: THUAPOJIH3, JEHATYpAIHs,
Ka4eCTBCHHBIC PEaKITUN Ha OSIIKH.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
pacTBOpeHHe OEKOB B BOJIE, JeHATypalus OCTKOB MPU HArpeBaHUU, I[BETHHIC
peakiuu Ha O€JKM, pEIICHHE JKCICPUMEHTAJIbHBIX 3ada4 II0 TeMaMm
«A3oTcoAepkaliue  OpraHuYecKue  coeauHeHus» U «Pacmo3HaBaHue
OPraHUYECKUX COCITUHECHUI.

BbicokoMoJIeKyISIPHBIE COCTUHECHUS.

OcHOBHbIE TIOHSTUS XHMHUU  BBICOKOMOJICKYJISIPHBIX  COEIUHEHHI:
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJUMEPU3ALUU, CPEIHSSL
MoJeKyJsipHas macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX
COCMHEHUHN — MOJMMEPU3ALUS U MOJIMKOHICHCALHS.

[Tonumepubie matepuanbl. IlmacTMaccsl (MOJMATUIICH, MOJUMPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJI, TOIUMETHIMETAKPIIAT, TOJUKApOOHATHI,
noJIMdTUIICHTEPEePTANIAT). Y THIHM3AIMS U TIepepadoTKa TUIaCTHKA.



DOnacToMepbl:  HATypaJIbHbIM ~ KayudyK, CHUHTETHYECKHE  KaydyKd
(OyTaIMeHOBBIN, XJIOPOIPEHOBLIN, U30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, WIEPCTh, MIENK), HMCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallPOH U JIaBCaH).

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

OKCIEepUMEHTAIbHBIE METOJAbl M3YUYEHHUs BEIIECTB U WX MPEBPAILCHUN:
O3HAaKOMJIEHWE C oOpasllaMi MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacCc, Kay4dyKoB, pEIICHHE HSKCIEPUMEHTAIbHBIX 3aJady 10 TeMe
«Pacno3HaBaHue MIacTMacc U BOJIOKOH.

Pacuérurlie 3agaun.

Haxoxnenne MosekyisipHOM (OpMyIIbI OPraHMYECKOro COEAUMHEHUS TI0
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHHUE
MOJIEKYJIIpHON (OpMyJbl OPTaHMYECKOTO COEIUHEHUS Mo macce (00BEMY)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
pEaKIMi W/UIM UCXOJHBIX BEIIECTB, YCTAHOBIIEHHUE CTPYKTYpPHOU (POPMYIIbI
OpPraHUYEeCKOTO BEIIeCTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIYYCHHUSI, ONPEIeNICHUE 0N BBIXO/A MPOJYKTa PEaKIMd OT TEOPETUUYECKH
BO3MOYHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzamnuss MeXNpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISETCS dYepe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHATUN, TaK W TOHSATHH, NPUHATHIX B OTACIBHBIX
IpeIMETax €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TIOHSATHUSA: SIBIICHWE, HAY4YHBIA (aKT,
TUI0TE3a, TEOpHUs, 3aKOH, aHaju3, CHUHTE3, KiIaccu(ukaius, HaOII0JeHuE,
U3MEpEHUe, HIKCIIEPUMEHT, MOJIeIb, MOJICTTUPOBAHHE.

dusznka: Marepus, aroMm, D3JIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJIA,
DHEPTreTUYECKUM YPOBEHBb, BEIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PM3MYECKUE BEIUYMHBI, CAMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHSI,
Mmacca.

buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabOIHM3M,
HACJIEICTBEHHOCTh, aBTOTPO(DHBIN U reTepoTpOodHBIN TUIT TUTAHUS, OpOKEHHE,
dboTOCHHTE3, NbIXaHUE, OCJKH, YIJIEBOJbI, >KUPBI, HYKJIECHHOBBIC KHUCIIOTHI,
(hepMEeHTHL.

['eorpadusi: mone3Hbie UCKOTaeMbI€, TOTUIUBO.

TexHoNOTHSA: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO TMHUTAHUA,
MOIOIIIME CPENICTBA, MAaTEPUAIIBbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernueckue 0CHOBbI XMMMH.

AtoM. CocTtaB aTOMHBIX siiep. XHUMHYECKHM 3jieMeHT. WM30Tombl.
CtpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. JHEPTETHUECKUE
YpPOBHH U TOAYPOBHU. ATOMHBIE opOutanu. Knaccupukamumss XUMHYECKHX
2JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpeneinenne 371€KTPOHOB 1O aTOMHBIM
opOuTansiM. JEKTPOHHBIE KOH(MUTYypallud aTOMOB DJIEMEHTOB TMEPBOTO—
4eTBEPTOTO TIEPHOIOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH, JIEKTPOHHBIE
KOH(HUTypamuu HOHOB. DJIEKTPOOTPHUIIATEIIHBHOCTb.



[lepuonuueckuit 3akoH u Ilepuoamdeckass cuUCTEMa XHUMUYECKHUX
snemeHtoB  J[.M. MenneneeBa. CBsI3p  NEPUOJMYECKOTO  3aKOHA H
[leproguyeckoil CHUCTEMbI XHUMHYECKHX 3JIEMEHTOB C COBPEMEHHON TEOpHUE
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX MMM IMPOCTHIX U CIOXKHBIX BEIIECTB MO 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 JiUMHA  CBs3U.  [lodsipHOCT®,
HAIIPaBJIICHHOCTh W HACHIIIAEMOCTh KOBAJIEHTHON CBs3U. KpaTHble CBs3H.
BonoponHas cBa3b. MeXMONEKYISPHBIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJ€HTHbIE BO3MOXHOCTH aTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYpPhl MOJIEKYJT C HMX TE€OMETPHUUYECKUM CTpOoeHHEM (Ha TMpuMepe
COEIMHEHUI 2JIEMEHTOB BTOPOTO MEPUO/IA).

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

BemecrBa MOJEKYJISIPHOIO Y HEMOJIEKYJSIPHOTO  CTpOEHHUs. THIIb
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o qucnepcHeix cucreMax. Mctuaabie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHILIEHTPAIUU PACTBOPOB:
MaccoBasl I0JIs BEILIECTBA B PACTBOPE, MOJISIpHAs KOHILEHTpauus. HaceleHHbie
Y HEHACBILIEHHBIE PACTBOPBI, paCTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanus v  HOMEHKJIATypa  HEOPraHMYECKUX  BEIIECTB.
TpuBuanpHble HAa3BaHUA OTHCIBHBIX IPEACTABUTEIIEM HEOPTraHUYECKUX
BEILIECTB.

Knaccudukanus  XuMUYECKUX  peakIuid B HEOPraHUYECKOH |
OpraHUYECKON XMMUU. 3aKOH COXPAHEHUS! MAacCChl BEUIECTB; 3aKOH COXPaHEHHUS
U TIPEBpAIICHUS SHEPTUU MPU XUMHUUYECKHX peakiusax. TemnoBbie 3G deKTs
XMMHUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHMYECKOM peakluuHh, €€ 3aBUCUMOCTh OT Pa3IU4HbIX
¢daktopoB. ['oMoreHHbIie ¥ reTeporeHHbIe peakiuu. Katanmus u kaTaan3aTopsl.

OOpatumble U HeoOpaTHUMBIE pEAKIMU. XHUMHYECKOE pPaBHOBECHE.
Koncranta xumnueckoro paHoBecHs. DaKTOpBI, BIMSIOINIME HA IOJIOKECHUE
XMMHUYECKOTO PAaBHOBECHS: TEMIIEPATypPa, NABJICHUE U KOHLIEHTPAllUU BELIECTB,
ydacTByromux B peakuud. [Ipuanun Jle [larense.

Onektposutuueckas nuccormaius. CHiIbHbIE W CIa0ble AICKTPOJUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEUTpasbHasl,
menounas. Bopopoanwiii mnoxkazatens (PH) pactBopa. T'maponus  coneid.
Peaxiiuu monHoro oomeHa.

OKUCIUTETbHO-BOCCTAHOBUTENbHBIE  peakiunu. (CTeneHb OKUCIIEHUS.
Oxkucnautenb M BOCCTaHOBHUTENb. l[Ipoliecchl OKHUCIEHHSI M BOCCTAHOBIICHHSI.
Baknelinme OKHCIHTENIM M BOCCTAHOBHTEIHM. METOM 3JICKTPOHHOro OaiaHca.
DJIEKTPOJIN3 pAaCTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
pa3loKEHUE NEPOKCHAA BOJIOPOAA B MPUCYTCTBUM KaTajau3aTopa, MOIEIU
KPUCTAJUTMYECKUX  PEmETOK, TMPOBEACHUE PEAKIMid HMOHHOTO OOMEHa,
ONPEAEICHUE CPEABl PACTBOPOB € MOMOIIBIO UHANKATOPOB, U3YUYECHUE BIIASTHUS
pasnUYHBIX (DAKTOPOB HA CKOPOCTh XWMHUYECKOW PEAKIHH U TOJOXKEHUE
XMMHUYECKOTO PABHOBECHSL.

Heopranunyeckasi xummusi.



[Tonoxenue HemetaioB B Ilepuogmyeckoil cucteMe XUMUYECKUX
sanemenToB J[.M. MengeneeBa M OCOOCHHOCTH CTPOCHHMSI UX AaTOMOB.
du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephbl, hocdopa u yrieposa).

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

["anorensl. HaxoxaeHnue B npupojie, CocoObl MoayyeHus, Gpu3nueckue u
XUMHUYECKHUE CBOMCTBA. ['anoreHoBOAOPOIBL. Baxuenmue
KHUCIIOPOJICOJIEpKAIllMEe  COCMMHEHUs  TaloreHoB.  JlaboparopHble U
IIPOMBIIICHHBIE CIIOCOOBI MOJTy4YeHHUs rajioreHoB. [I[puMeHeHre rajJoreHoB u ux
COCMHECHUM.

Kucnopon, o30H. JlaboparopHbie U MPOMBIIIIEHHBIE CIIOCOOBI MOTyYEeHHUS
Kuciopoaa. GU3ndYecKkue U XMMUYECKUE CBOMCTBA U MPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI ¥ IEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, CHocoObl MOMydeHUs, (Puanyeckue u
xuMuueckue cBoirictBa. CepoBomopos, cynbdunabl. Oxcua cepsi(1V), okcun
cepoi(VI). Cepuucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB
cepHOil KUCIOThI. [IprMeHeHne cepbl U €€ COeAUHEHUI.

Azor. HaxoxneHnue B mpupojne, CrocoObl TMOJNy4eHHs, (U3NUECKHE U
XUMHYECKUE CBOMCTBA. AMMHAK, HUTpUAbl. OKCUIbl a30Ta. A30TUCTas u
a30THas KHUCIOTHI U WX coidu. OCOOEHHOCTHM CBOMCTB a30THOM KHCIOTHI.
[IpumeHeHure a30Ta ¥ €ero COeIMHEHUN. A30THBIE YI0OpEHUSI.

®dochop. Haxoxaenue B mpupoje, CriocoObl MOaydeHHs, (U3HISCKUE U
xumudeckue cBorctBa. Pochuanl u dhochun. Okcuasl docdopa, dochopHas
kucnota u e€ comu. [Ipumenenue dochopa u ero coenunenuii. dochopubie
yI0OpeHus.

VYriepoa, HaxoXJIeHHE B TpUpoje. AJUIOTPONHBIE MOIUBUKAIIH.
dusnyeckue W XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB, OOpa30BAHHBIX
yraepogom. Oxcup yriepona(ll), okcun yrnepona(lV), yronsHas kuciora u eé
cosid. AKTUBUPOBAHHBIN Yroiib, aacopous. Dymnepensl, rpadeH, yraepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, OOpPa30BAaHHBIX YIIEPOJIOM, H
€ro COeAMHECHUM.

Kpemunii. Haxoxaenune B mpupoje, CocoObl moiaydeHus, puandeckue u
xumuueckue cporictBa. Okcup kpemuusi(1V), kpeMHUeBas KUCI0Ta, CUIUKATHI.
[IpumeneHnue kpeMHHsT W ero coeauHeHuil. CTEKJIO, €ro MoJy4eHUue, BUIbI
CTEKJIA.

[Tomoxenne wMetamuioB B llepuoanueckoi cuUCTEME  XUMUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JOYEK aTOMOB
MetauioB. O0mme Gpu3ndecKkue CBOMCTBa MeTalIoB. [I[puMeHeHne METalJIOB B
ObITy 1 TexHUKe. CIUTaBbl METAJIIOB.

DNEeKTPOXUMHUUYCCKUI Ppsii HampspkeHUH MeramuioB. OOmme crocoObl
MOTYYEHHUS METaJIJIOB: TUAPOMETAILTYPIUsl, MAPOMETAILTYPIus,
anekTpometauryprus. [lonstrue o koppo3un MetaioB. CrocoObl 3alUuThl OT
KOPPO3UHU.

Obmas xapakrepuctuka mMetamwioB |A-rpynnsl [leprnogudeckoi cuctemsl
XUMUYECKUX OdJeMeHToB. Hatpwii w kamwmii: mojydeHue, (QU3NUECKHEe U
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEUHEHHUI.

Obmas xapaktepuctuka metamioB || A-rpynmner [lepuoanueckoit cuctembl
XUMUYECKUX DJIEMEHTOB. Marnuii W KajbIUW: MoJydeHue, (Qusnueckue u



XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAMHEHUH.
XKécTkocTb BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHMI: TIONydeHHe, (U3MYeCKHue U XUMHUYECKHE CBOMCTBA,
NPUMEHEHUE MPOCTOTO BEIIECTBA M €ro COeAMHEHU. AM(OTEpHbIE CBOMCTBA
OKCHJIa Y TUJPOKCH/IA aTFOMUHHUS, TUPOKCOKOMILIEKCHI aTFOMUHHUS.

OO6miass xapakTepuCTHKa MeETAIOB T0004yHbIX moarpynn (b-rpymi)
[lepuonnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMUYECKUE CBOMCTBA XpOMa U €ro coequHeHui. OKCHIbI
u rugpokcuibl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U 1uxpomaThl, UX
OKHUCJIUTENbHbIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

duznyueckre U XUMUYECKHE CBOMCTBA MapraHila M €ro COCJAMHEHHI.
Baxwneiimme coenunenus wapranmna(ll), wmaprannma(lV), wmapranna(VI) wu
mapranna(VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

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

dusnyecKkne 1 XMuMHUYECKUE CBOMCTBA MeIu U €€ coeaquHeHul. [lomyuenune
U IPUMEHEHHUE ME/IU U €€ COeTMHEHUM.

[uuk: monydenue, pu3nMuecKue U XMMHUYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJAa ¥ THAPOKCHUJA LHUHKA, THAPOKCOKOMIUIEKCHI IIMHKA.
[IpumMeHeHre IMHKA U €T0 COSMHEHUM.

OKCneprUMEHTAIbHBIE METOAbl U3YyYEHHUS BEUIECTB U UX MPEBPAICHUIA:
U3ydeHue 00paslloB HEMETAIOB, ropeHue cepol, hocdopa, xene3a, MarHus B
KHUCIIOPOJIe, U3yYeHHE KOJUICKIMU «MeTalbl M CIUIaBbl», B3aMMOJICHCTBHE
MICJIOYHBIX W IIEJIOYHO3EMEIbHBIX METaUIOB C  BOJOH  (BO3MOXHO
UCIIOJIb30BAaHUE BUJICOMATEPUATIOB), B3aMMOJCUCTBHE IIMHKA W Kejle3a C
pacTBOpaMH KHUCJIOT W IEJIo4Yel, KAYeCTBEHHBIE PEaKIUM HAa HEOPTaHHMYECKUE
QHUOHBI, KAaTHOH BOJOPOJA W KAaTHOHBl MCTAIOB, B3aHMOACHCTBHE
THAPOKCHIOB aIFOMUHHMSL U IIMHKA C PACTBOPAMH KHCJIOT M IIEJIOYCH, peleHHe
AKCTIEPUMEHTANILHBIX 3a/1a4 1o TemaM «l ajmorens», «Cepa u €€ COeNUHECHUS,
«A30T U ¢ochop U UX COCAUHECHHS, «MeTannsl TIaBHBIX MOATPYIIID,
«Metasbl MOOOYHBIX MOATPYIIID.

XUMHUSA M KU3Hb.

Ponp xumum B obOecriedeHMHM YCTOWYMBOTO pa3BUTHS YEIOBEYECTBA.
[lonsiTve O Hay4YHBIX METOJAX TO3HAHWUS ¥ METOJOJOTUU HAYIHOTO
MCCJICIOBAHMUSI. Hayunple = TpUHIUIBI ~ OpraHu3allid  XUMHUYECKOTO
mpou3BOACTBA. [IpoMBINIUIEHHBIE CHOCOOBI MOMYYEHUS BaXKHEHIITMX BEIIECTB
(Hra TpuMepe TMPOW3BOJCTBA aMMHaKa, CEPHOM KHUCJIOTHI, METAHOJIA).
[IpompiniieHHBIE CTIOCOOBI TMOJMYYEHUS METAUIOB U CIUIABOB. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAKWIEM Cpenbl W €ro ImociaeAacTBusa. Ponb xumum B
o0ecTieYeHUN dHEPIeTHICCKONM 0€30IMacCHOCTH.

XuMusi W 300pOBbe 4enoBeka. JlekapcTtBeHHble cpeactsa. IIpasuia
WCIIOJIb30BaHUs JIGKAPCTBEHHBIX TpenaparoB. Poab XuUMuUM B Ppa3BUTHU
METUITAHBI.

XVMMSI TIUIIHA: OCHOBHBIE KOMITIOHEHTHI, TTUIIEBhIE J00aBKH. Poib xumuu B
o0ecreyeHny NUIIeBoil 0€30MMacCHOCTH.

Kocmernueckne n mapdromepusie cpenctBa. beitoBas xumms. [IpaBuia
0€30MMacHOT0 KCIOIb30BaHUS MPENnaparoB OBITOBOW XMMHUU B TMOBCEIHEBHOMN
KU3HH.

XuMusi B CTPOUTENBCTBE: BAXKHEHINIME CTPOUTEIBHBIE MaTEPHAIIBI
(11lemMeHT, OETOoH).



XuMHUsI B CEIBCKOM XO3diicTBe. OpraHuyeckue ¢ MHUHEpPaJIbHbIC
ya00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUaJIbl, KPaCKH, CTEKJI0, KEpaMHUKa.
Marepuansl i 31€KTpOHUKH. HaHOTEXHOIOT U,

Pacuérurlie 3agaun.

Pacuétel: Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMU BEILECTB,
Macchl (00BEMa, KOJWYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CJIIM OIHO W3
BEILIECTB MMEET IpUMECH, Macchl (00bEéMa, KOJUYECTBA BEIIECTBA) MPOJIYKTa
peaKLMM, €CJIM OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C OMNPEACIEHHOU
MAacCOBOM JIOJIEW PACTBOPEHHOIO BENIECTBA, MACCOBOW JOJHM W MOJISIPHOM
KOHIICHTpALlMM BEIIECTBA B PACTBOPE, JOJM BBIXOAA IPOAYKTA PEAKIUU OT
TEOPETUYECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanm3zanust MeXOpeAMETHBIX CBSI3eHM NpH  M3y4YeHUH OOImeH u
HEOpraHW4YeCcKoM XUMHUU B 11 Kiacce OCyIIEeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOINMMX €eCTeCTBEHHO-HAYYHBIX ITOHSATHUM, TaK M TOHSITHH, NPHUHSATHIX B
OTJEIIBHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHSATHS: SIBJICHHWE, HAy4HBIM (PakT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CHUHTE3, KJIacCHU(MUKAILUS, MEPUOTUIHOCTD,
HaOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MO/IEIb, MOJACITMPOBAHHE.

®dusuKa: Marepus, MHUKPOMHpP, MAKpOMHUpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, WOH, H30TOIIbl, PAAUOAKTUBHOCTb, MOJICKYJIA, SHEPTETUYECCKUHN
YpPOBEHBb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSHHE BEIIECTBa,
UJeadbHbId Ta3, (PU3NUECKHWE BEIMYMHBI, CIUHMIIBI H3MEPEHUs, CKOPOCTH,
SHEpPTus, Macca.

buonorus: knetka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabOIHM3M,
MaKpoO- ¥ MHKPOXJIEMEHTBI, OCIIKH, JKHPBI, YIJICBOAbI, HYKJICHHOBBIC KHUCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTHUU B SKOCHUCTEMAX.

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

TexnoJorus: XUMHYECKas MIPOMBIIIJIEHHOCTb, METaJLUTyprus,
CTPOUTEJIbHBIE MATEPUAIIBI, CEIBCKOXO3SIMCTBEHHOE IMPOU3BOACTBO, MHUIIECBAS
IPOMBIIIJICHHOCTh,  (papMaleBTHYECKass MPOMBIIIJICHHOCTb, ITPOU3BOJICTBO
KOCMETHYECKUX IPENaparoB, MPOU3BOJACTBO KOHCTPYKLIHMOHHBIX MaTE€pHUaoB,
3JIEKTPOHHAS MIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUSA IIPOI'PAMMDBLI 110
XM HA VIJIYVBJIEHHOM VPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oOmiero o0Opa3oBaHMsI BBIJICICHBI CJCAYIOIIUE COCTABJISIONIUE: OCO3HAHHE
OOy4aroIMMUCS POCCUMCKOM TpaKJAaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTUIO,  CaMOCTOSITEIBHOCTH ¥ CAMOOIIPENEICHUI0;  HAJIUYUE
MOTHBAIlMM K OOyYEeHHIO; TOTOBHOCTb U CIOCOOHOCTH OOyYaroniuxcs
PYKOBOJICTBOBAThCSl TPHUHATHIMU B OOIIECTBE TMpaBUJIaMU H HOpPMaMH
MOBECHUS; HAIMYUE MPABOCO3HAHMUS, YKOJIOTHYECKOM KYJIbTYphI; CIIOCOOHOCTD
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

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

JINYHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(OpPMHUPOBAHHOCTh ONBITA TMO3HABATEIHLHON W MPAKTUUECKOU JIEeATEIbHOCTH
oOydJaronuxcsi B Mpoiiecce peaansaiui 00pa3oBaTebHON JesSTEeIbHOCTU, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUS  OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOPMAaX M MpPaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
XUMHUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUAOB YUCOHOU AESTEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIIUIO
OTCYECTBCHHON XMMUH;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUIECKOTO
MPUJIOKEHUS XMUMUHU, OCO3HAHUS TOTO, YTO JIaHHBbIE HAYKU €CTh pe3yJbTar
JUTMTENIbHBIX  HAONIOACHUM, KPOMOTIUBBIX OKCIIEPUMEHTAIBHBIX TTOWCKOB,
MIOCTOSIHHOTO TPYy/a YYEHBIX U MPAKTUKOB;

MHTEpeca W TO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M TOCIECAYIOIIEM
aHanu3ze WHPOpPMAIMM O  TEPEAOBBIX  JIOCTIXKCHHSX  COBPEMEHHOM
OTCYECTBECHHON XMMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMU, U IPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUCHTUPYSACh Ha MOPAIHHO-
HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE MOBEICHUE U MOCTYNKH CBOMX TOBAPHILEH C
MO3UIIMHA HPABCTBEHHBIX M TMPABOBBIX HOPM M C YYETOM OCO3HAHUS
ITOCJIEACTBUAN IMOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:



MOHUMAHMS IIEHHOCTEeH 370pOoBOro M 0Oe30macHoro oOpasa >KH3HU,
HEO0OXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHM3UYECKOMY M
MICUXUYECKOMY 37I0POBBIO;

coOJIFOICHUS TpaBWJI 0€30MacHOTO OOpaIlleHUs] C BEIIeCTBAaMU B OBITY,
MIOBCEHEBHOM KU3HU, B TPYJOBOU JI€TEILHOCTH;

MOHUMAaHUS IIEHHOCTH TMPAaBWJI HWHIUBUIYAILHOTO M KOJUIEKTUBHOIO
0€30I1aCHOr0 TOBEJCHHUS B CHUTYAIUSX, YIPOXKAIOIIMX 30POBBIO U KU3HH
JIIOJICH;

OCO3HAHWA  TMOCJIEACTBHUM M HENPUITUA  BPEAHBIX  MPHUBBIYEK
(yrmotpe06aeHus ajKoroJisi, HAPKOTUKOB, KypEeHHS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIHCKOMN
JeSTEIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYrHMX BHJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEHICHUM MPAKTUYECKUX 3a]ad
COITMAJILHOM HAIIPaBICHHOCTH (B paMKax CBOETr0 Kjlacca, IITKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YUYECHHIO MPOQECCUil Pa3IM4HOro poja, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHUU;

YBOKEHUS K Tpyay, JIOASM TpyJa MW pe3yjJbTaTaM TpPYyAOBOM
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIBHON TPacKTOPHUH
oOpazoBanusi, Oyaymieil nmpodeccun U peannu3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
U TTOTpeOHOCTEH 00IIIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU IE€JIECO00PA3HOTO OTHOIICHHS K MPHUPOJAC KaK MCTOYHHKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAHHS TJI00aJIbHOTO XapakKTepa JKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHOW CPEIbI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSI JOCTIKEHUW XUMUU IS
pelIeHUs BOIPOCOB PAllMOHAIBHOTO NPUPOJOTNOJIb30BAHHS;

AKTUBHOTO HEINPHUATHUS JIEUCTBUM, TIPUHOCAIIUX BPEI OKPYKaKOIIECH
IPUPOAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJICJICTBUSA MPEANPUHUMAEMbIX JEHCTBUNA U IPEAOTBPAILATh UX;

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpPbl, OIbITa JAESITEIBHOCTH SKOJOTMYECKOW HAMpPaBICHHOCTH, YMEHHS
PYKOBOACTBOBATHCSI UMY B TIO3HABATEJIILHOM, KOMMYHUKATUBHON U COLMATIBHOM
MPaKTUKE, CIOCOOHOCTH W YMEHHSI AKTHMBHO MPOTUBOCTOSTH HJICOJOTHI
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHS
HayK{ 1 00IIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHENMU(PUKN XUMUU KaK HayKd, OCO3HAaHHS €€ pOJu B
(dbopMHpPOBaHNY PAIMOHATEHOTO HAYYHOTO MBIIIJICHUS, CO3MaHUH IIEIIOCTHOTO
MIPEACTABICHHS 00 OKPYIKAIOIIEM MHUPE KaK O €MHCTBE MIPUPOIBI U YETOBEKa, B
MMO3HAHUW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHSI;

yOexKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJS COBPEMEHHOMU
UMUBWIM3ALMU: B €€ T'yMaHUCTHUYECKON HANpaBICHHOCTH M BaXXHOU pOJIM B
CO37JaHUU HOBOW 0a3bl MaTEepPUATBHOW KYJIBTYpPHI, B PEIICHUU TIO0ATHHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, IHEPIETUUECKOM,



NUIIEBOM M DKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
00ecreyeHnr YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJI0T0 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUSA, HUCIOJB3YEeMBbIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJydyaeMble 3HAHUS JUIsl aHali3a U OOBICHEHMS SIBICHHIM
OKPYXAIOIIET0 MUpa U MPOUCXOASANIMX B HEM H3MEHEHUU, YMEHHUs JAesaTh
000CHOBaHHBIE 3aKJIIOUCHHUS HAa OCHOBE HAyYHbIX (AKTOB U HMMEIOUIUXCS
JAHHBIX C IEJIbIO TTOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJb30BATh XUMHUYECKUE 3HAHUS IS
penieHus IpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUX;

MHTEpeca K MO3HAHUIO, UCCIEA0BATEIBCKON IESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY IIOJYYEHHIO HOBBIX 3HAHUI 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpEca K  OCOOCHHOCTSM  TpyJa B  pa3lMyHBIX  cdepax
poeccCuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

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

3HaUUMble 1 (OPMHPOBAHUS ~ MHUPOBO33pPEHHUS  OOyYaronIuxcs
MEXIUCUUILITMHAPHbBIE (MeKTpEeaAMETHBIE) oO0IIIeHayYHbIE MOHSATHS,
OTpaXkarolue IEJIOCTHOCTh HAYYHOM KApTUHBI MHpPa W CHEIU(PUKY METO/IOB
MO3HAHUA, WCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAY4YHBIM (haKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAOIIOJECHUE, U3MEpPEHHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHBIC y4eOHbIe NENCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), obOecrneunBarone (GopmMupoBaHue
(GYHKIIMOHATBHOM IPAMOTHOCTH M COLUATTBHON KOMIETEHITUU O0YyJarOIINXCS,

CIIOCOOHOCTH O0y4JaroIINXCsI UCIIOJIH30BaTh OCBOCHHBIE
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHHWS W  YHUBEPCAJIbHBIC
y4eOHbIe ICHUCTBUS B TTO3HABATEIILHON U COIMMAIBHON TIPAKTUKE.

MeranpenMeTHbIE Pe3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHHUBEPCAJIbHBIMU
y4eOHBIMU  TMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMA ¥  PETYJSITUBHBIMHU
JEUCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

1) 6a30BbIe JIOTHYECKHE IEHCTBUSA:

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

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

HCIIOJB30BaTh MPU OCBOEHUU 3HAHUW MPUEMBI JOTUUECKOTO MBIIUICHUS:
BBIJICTISATh XapaKTEPHbIE MPU3HAKU MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBS3b,
HCIIOJIH30BaTh COOTBETCTBYIOIIHE TIOHSTHS U OOBSICHEHUS! OT/IETBHBIX (PAKTOB
U SIBJICHUM;



BBHIOMpaTh OCHOBAHUS M KPUTEPUU IS KiIacCH(UKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIIN;

yCTaHABJIMBaTh TMPUUYUHHO-CIICJICTBEHHBIC CBSI3U MEXAY H3y9aeMbIMU
SIBJICHUSIMU;

CTPOHUTH JIOTHYECKHE PACCYXKIEHUsI (MHIAYKTUBHBIC, ICAYKTHUBHBIC, II0
aQHAJIOTHH), BBIABIISTH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PacCMaTpUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKIFOUCHUS,

IPUMEHSTh B  TIpoIlecCe€ TMO3HAHUS  HUCIOJIb3yeMble B  XUMHHU
CUMBOJINYECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBbIBaTh  MOJCIbHBIC
NpeACTaBICHUS — XUMHYECKHMH 3HaK (CHUMBOJ) DJJIEMEHTa, XHMHYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW pEaKUMH — TPHU PEHICHUU YUeOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3aJ]a4, MPUMEHSITh Ha3BaHHBIC MOJICIbHBIC
IIPE/ICTABIICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
U XUMHYECKUX PEAKIIUM.

2) 0a30BbI€e MCCIeI0BaTEIbCKHE JeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB U XUMHUYECKUX
peaKuii;

dbopMynupoBaTh €M M 33Jadyd  UCCIEIOBaHUS, HCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbHO CPOPMYIUPOBAHHBIE BOIPOCHI B KadyeCTBE
MHCTPYMEHTA MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

BJIQ/JICTh HAaBBIKAMU CaAMOCTOSITEIBHOTO IIJIAHUPOBAHUS M TMPOBEICHUS
YUYEHMUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 3a
XOJIOM  TIpoIlecca, CaMOCTOSATENBLHO MPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynmupoBath 0000IIEHUS W BBIBOALI OTHOCHTEIBHO JOCTOBEPHOCTH
PE3yIbTAaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACTIaHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOW WCCIEeNOBATEILCKOW M TPOCKTHOU
NEeSATEILHOCTH, TPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWCKY METOJIOB PEIICHUs] TMPAKTHUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OPUEHTHUPOBATLCS B PA3IMYHBIX HCTOYHHMKAX HHPOpManuu (Hay4dHO-
NOMmyJIsipHasi JIMTepaTypa XUMHUYECKOTO COJACpKaHWs, CIPaBOYHBIE MOCOOMS,
pecypcbl UHTepHeTa), aHAIM3UpOBaTh HHGOPMAIIUIO PA3TMIHBIX BHIOB U (hOpM
MIPE/ICTABIICHMUSI, KPUTUYECKH  OIlEHWBaTh €€  JIOCTOBEPHOCTh U
HETIPOTUBOPEYNBOCTH;

(dbopMyIHpOBaTh 3aITPOCHI U IPUMEHSTH Pa3TUYHBIC METOIbI IPU TTOUCKE U
orbope wuHPOpPMAIMKA, HEOOXOAUMOMN MJIS BBIMOJHEHUS YYEOHBIX 3a7ad
OIPEACIEHHOTO THUIIA;

MpruoOpeTaTh OMBIT UCIOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JTUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAIbHYIO (OpMY TpEICTaBICHUS
uHpopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIh30BaTh HAYYHBIM S3BIK B KadeCTBE CpPEACTBA MpU paboTe ¢
XUMUYECKON WH(OpMaImend: NPUMEHITh MEXKIpeAMETHbIC (pu3nyueckne u
MaTeMaTHYeCKHe) 3HAaKM W CHUMBOJBL,  (opmysbl,  abOpeBUaTypHI,
HOMEHKJIATYPY;

HUCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.



KoMMmyHnKkaTHBHBbIE YHHBepCAJbHbIe y4eOHbIe 1eHCTBHS

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1a€MOU TEMBI B XOJI€ THAIIOTA
W/WJIM TUCKYCCHUM, BBICKA3bIBATh UACH, POPMYIUPOBATH CBOU MPEITIOKEHUS
OTHOCHUTEJILHO BBIIOJTHEHUS MPE/JIOKEHHOM 3a1auH;

BBICTYIIATh C Hp@SGHTaHHCﬁ PE3YJILTATOB MMO3HABATEIBLHOU JACATCIIBHOCTH,
IMOJIYYCHHBIX CaMOCTOATCIIBHO HWJIKM COBMCCTHO CO CBCPCTHUKAMH IIpHU
BBIIIOJJTHCHUHX  XHMMHUYCCKOI'O OKCIICpHMCHTA, HpﬂKTPI‘lCCKOfI pa60T1>1 110
HCCJICAOBAaHHUIO CBOMCTB HN3y4aCMbIX BCIICCTB, pCain3alliu y‘l€6HOFO IIPOCKTa,
)51 (bOpMYJII/IpOBaTI) BBIBOJbI IIO PpPC3yJibTaTaM HpOBCI[éHHI:IX I/ICCJIGIIOBaHI/Iﬁ
HYTéM corjiaCoBaHUus HOBI/IHI/Iﬁ B X0AC 06CY)KII€HI/I}I 1 0OMEHa MHEHUSIMH.

PerJISITI/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPlSI:

CaMOCTOSITENIBHO IIJIAaHUPOBATh U OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO
JESATENIBHOCTh, OIpeneisas €€ Leau U 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii alropuT™M JEUCTBUM MpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3a7a4, BbIOMpaTh Haubosee
3¢ (PexTuBHBIA CcNOCOO0 MX pElIeHHs C YYETOM MOJYYEHHUS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBIIATH CaMOKOHTPOJIb JICATEIIPHOCTH Ha OCHOBE camMoOaHajIu3a W
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIe pe3ynbTaThl OCBOSHHS IIPOTpaMMbl 10 XUMHHM Ha
yriyOJIEHHOM YPOBHE Ha ypOBHE CpeaHero oOiiero oOpa3oBaHUs BKIIOYAIOT
crienuguyecKue sl yaeOHOro npeaMera « XuMus HaydHbIC 3HaHUS, YMEHUS U
CIIOCOOBI ICHCTBUIM IO OCBOCHHUIO, HHTEPIIPETAIIMH U MTPEOOPA30BAHMIO 3HAHHM,
BUJIBI JICSITEIIBHOCTH TI0 TIOJIYYCHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHWU B
Pa3TUYHBIX YYCOHBIX CUTYyAIlUSIX, @ TAK)KE B PEaTbHBIX JKU3HEHHBIX CUTYAIUX,
CBS3aHHBIX C XUMHUEH. B mporpamMme mo XWMHH TPEIMETHBIE PE3yJIbTAThI
MIPEICTABJICHBI TIO TO/IaM H3yUCHUS.

10 KITACC

IIpeameTHble pe3yapTaThl OCBOEHHMS Kypca «OpraHuyeckas XUMHS»
OTPAXKAIOT:

c(OpPMUPOBAHHOCTH MPEACTABICHUN: O MECT€ M 3HAYEHUU OpraHUYeCKON
XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poJju B 00€CNEYeHUH yCTONYHNBOIO
Pa3BUTHUS YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTUUECKON, SHEPTeTUUECKON
M TUIIeBOW 0€30MacHOCTH, B Pa3BUTUU MEAMIMHBI, CO3JaHUU HOBBIX
MaTepuanoB, HOBBIX MCTOYHHUKOB SHEPIHHM, B OOECIIEYEHUH PALMOHAIBHOIO
MPUPOIOTIONB30BaHUs, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YelioBeKa, a TaKKe OHKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
30POBBIO U IPUPOIHOM CPEAE;



BJIQJICHAE CUCTEMOM XHMMHUYECKMX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOINOJIATalOIINE TOHATHUS — XUMUYECKUH OJIEMEHT, aToM, SApO H
DJIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIC OpPOWTANIM, OCHOBHOE WU
BO30YKJIEHHOE COCTOSIHUS aroma, ruOpuamu3anusi aTOMHBIX OpOWTasiel, WOH,
MOJIEKYJa, BAJEHTHOCTb, AJEKTPOOTPHUIATEIBbHOCTh, CTEIEHb OKHUCIICHUS,
XUMUYECKasi CBS3b, MOJb, MOJISIpHAasi mMacca, MOJISIPHBIA OOBEM, YIIIEpOJHbBIN
CKeneT, (yHKIMOHAIbHAs TPYIIa, pagudKall, CTPYKTYpHbIE (HOPMYJIbI
(pa3BEpHYThIE, COKpalIEHHbIC, CKEJETHBIE), H30MEpUs CTPYKTypHas H
IPOCTPAaHCTBEHHAsA (F€OMETPUYECKAsl, ONITUYECKAsl), U30MEPhI, TOMOJIOTMYECKUI
psll, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE
COEAMHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHHUSI; TEOpUH, 3aKoHbl (mepuoamueckuit 3akon J[. WM. Menpeneena,
TEOpUsl CTPOEHUS OpraHnyeckux BeuectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHS
Macchl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILLICHUS SHEPTUU MPU XUMUYECKUX
peaKimsx), 3aKOHOMEPHOCTH, CUMBOJINYECKU I SI3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAaHUS NPUYMHHOCTH H
CUCTEMHOCTH XHMHUYECKMX SIBJICHHUW; TPEACTaBICHUS O MEXaHU3Max
XUMHAYECKUX peakuuu, TEPMOANHAMHUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX HMX NPOTEKaHUs, O B3aUMHOM BIJIMSIHUA aTOMOB WM TPYIII
aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBIN U Me30MepHbIi 3P deKThl, OpueHTaHTHI | 1
Il poma); dakronoruvyeckue CBEIECHUS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIIOJIb30BAHUM BAKHEUIIIMX OPTaHMYECKHX BEUIECTB B OBITY U
PAKTUYECKON  JIEATEIbHOCTH 4YeJIoBeKa, OOIIMX Hay4HbIX MPUHIUIIAX
XUMHUYECKOTO MPOU3BOACTBA (HAa MpHUMEPE MPOU3BOJCTBA METAHOIA,
nepepaboTKu HeDTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBISTh XapaKTePHbIC MPU3HAKU TIOHSITHH,
YCTaHABJIMBaTh WX B3aMMOCBA3b, HMCIOJIb30BATH COOTBETCTBYIOIIUE MOHATHS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COETUHEHHII;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (QopMyI
OpraHUYECKUX BEIECTB;

COCTaBJIATh YPaBHEHHS XHUMHYECKHX pEaKkUUl U pacKpblBaThb HX
CYIIHOCTh:  OKHUCIJIUTEJIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUHUA  MOCPEICTBOM
COCTaBJICHHSI DJICKTPOHHOTO 0anaHca dTUX peakIHii, peakiuii HOHHOTO 0OMeHa
MyTEM COCTABJICHUS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHEHHUI;

M3rOTaBIMBAaTh  MOJIEIM  MOJIEKYJl  OPraHMYECKUX  BEMIECTB IS
WJUTIOCTPALMKA KX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOPMHUPOBAHHOCTL  YMEHUM: YCTaHaBJIMBATh MPUHAJIEKHOCTh
M3YYCHHBIX OPraHUYECKUX BEHIECTB IO HMX COCTaBy MU CTPOEHUIO K
ompenenéHHOMY KJacCy/TpyIie COCIMHECHHM, JaBaTh WM Ha3BaHUA TIO
cuctematuyeckorr Homenkiatype (IUPAC) wu mnpuBoauTh TpUBHAIBHBIE
Ha3BaHUS [JI1 OTACJIbHBIX MPEACTABUTENIC OPraHMYECKUX BELIECTB (ITHUJIEH,
aleTWJICH, TOJYOJd, TIUIEPUH, OSTWICHIVIMKONb, (eHon, dopmanbaerus,
aleTaNbJIeTUu]l, alleTOH, MypaBbUHas KHUCIIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAs,
OJICMHOBAsA, MAJIbMUTHHOBASI KHUCIOTHI, TJIUIIMH, aJJaHWH, MajbT03a, QPYKTO3a,
AQHWUJIMH, JUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPENCISITh BHUJ XUMHUYECKOW CBS3U B
OpPraHUYECKUX COCIUHEHUSX (KOBaJEHTHAas U HOHHAas CBs3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);



c(hOPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSTH IOJIOKEHUSI TEOPUU CTPOCHHS
oprannueckux BemiectB A. M. BbytiepoBa 111 OOBSACHEHHUS 3aBHCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOEHUE,
bu3uYecKre U XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEJACTaBUTENCH Pa3IUYHBIX
KJIACCOB  OPTaHMYECKHWX BEIIECTB: QJIKAHOB, IIMKJIOAIKAHOB, QJKEHOB,
aJKaJMEHOB, AJIKMHOB, apOMATUYECKUX YTJIEBOJOPOJOB, CIIUPTOB, allbJIETU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIOXKHBIX 3(PHUPOB, XKHUPOB,
HUTPOCOCIMHEHUN U aMHUHOB, aMUHOKHUCJIOT, OCJIKOB, YIieBOJ0B (MOHO-, IU- U
MOJINCAXapUJIOB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIHUN C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh yYMEHHUS IOATBEPXKIaTh Ha KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COETUHECHUM
OT KPaTHOCTH W THUIIa KOBAJEHTHOMN CBsI3U (G- U M-CBSI3M), 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 IPUMEHECHHUE IIPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOW 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-CICJACTBEHHBIX CBA3CU — JIs
VU3YUYEHUSI CBOMCTB BEIIECTB U XMMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBISTH B3aMMOCBS3b XUMUUECKUX 3HAHUI
C MOHATUSIMHU U MNPEACTABJICHUSIMHU JIPYTHUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB
1 60jilee OCO3HAHHOTO IMOHMMAaHHUS CYIIHOCTH MaTepHaIbHOTO E€IUHCTBA
MHpA, UCIOJb30BaTh CHUCTEMHBIC 3HAHHUS 1O OPraHUYECKON XUMHUHU IS
O0OBSICHEHUS M TPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBECHHO-HAYUHYIO
MIPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl 0 XHUMHUYCCKUM
dbopMmyllaM ¥ ypaBHEHHMSIM XHUMHUYECKHUX PEaKIMH C HCIOJIb30BaHUEM
bu3udecknx BenMYMH (Macca, O0OO0BEM Ta30B, KOJHMYECTBO BEIICCTBA),
XapaKTepU3yIOIIUX BEIIECTBAa C KOJHUYECTBEHHON CTOPOHBI: PACYETHI IO
HaXOXJECHUI0O XMUMHUYECKON (OpMyIbI BemiecTBa MO HW3BECTHBIM MaCCOBBIM
JOJISIM ~ XMUMHUYECKHX  JJIEMEHTOB, TMPOJYKTaM  CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHI: TMPOTHO3HPOBATH, AHAIM3UPOBATH U
OIICHHBATH C ITO3UIIUHA SKOJOTMYCCKON OC30IMaCHOCTH MOCJICACTBHS OBITOBOM H
MPOU3BOACTBEHHON JESATEIHHOCTH 4YEJIOBEKAa, CBSI3aHHON C TmepepadoTKOM
BEILIECTB, MCIOJIb30BATh IOJIYYEHHbIE 3HAHUS JUISI OPUHSATHS TPAMOTHBIX
pEIIeHM Mpo0JieM B CUTYaIUsX, CBI3aHHBIX C XUMUCH;

c(hOpPMHUPOBAHHOCTh YMEHHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (TOJIydeHHE W U3YUYEHHE CBOMCTB OPraHUYECKUX
BEIIIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJAOPOJAOB PA3JIMYHBIX KJIAaCCOB H
KHUCJIOPOACOIEPKAITUX OPTraHUYECKUX BEIIECTB, PEIICHUE HKCIIEPUMEHTATBHBIX
3a/1lady MO PACIO3HABAHUIO OPTaHWYECKHX BEMIECTB) C COOJIIOJCHHUEM IPaBUI
0e30macHOro oOpalleHusi ¢ BeUIeCTBAaMH M J1TaOOpaTOpHBIM 000pYAOBaHUEM,



dbopMyIupoBaTh I€Jb HCCIEIOBAHUS, MPEJACTABIATh B Ppa3aIudHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATD U OLICHUBATh UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMECHUM:

co0JIF0aTh MpaBHJIa YKOJIOTHYECKH 11e71ecO00pa3HOTO MOBEACHUS B OBITY
M TPYHAOBOW JCATCIBHOCTH B LENSIX COXPAHCHUS CBOCTO  3[0POBb,
OKpY’KaIOLIeH IPUPOHON CPEIbl ¥ JOCTIKCHUS €€ yCTONYMBOIO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOrO JCHCTBUSI HA >KUBBIE OPTraHU3MBI
ONPEAECIEHHBIX OPraHUYECKUX BENIECTB, MOHMMAas cMbIc nokazaress [TK;

aHaJIM3UPOBATh 11€71eCO00Pa3HOCTh MPUMEHEHUS OPTaHUYECKUX BEIIECTB B
IIPOMBINIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIICHUS PUCK-TI0JIB3a;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH I€JICHAINIPABICHHBIM MOUCK
XMMHYCCKOM WH(OPMALMK B PasIMYHBIX HMCTOYHHKAX (HAaydHas U y4eOHO-
Hay4YHas JUTEepaTypa, CPeCTBa MaccoBoOil nHpopMarmu, VIHTepHET U Apyrue),
KPUTHYCCKH aHATH3HPOBATH XUMHUICCKYI0 HHPOPMALHIO, iepepadareiBaTh e€ U
UCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHON Y4eOHOM 3a1aueH.

11 KUIIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas M HeopraHuueckas
XUMUSD» OTPaAXkKaroT:

c(hOpPMHUPOBAHHOCTH TPEACTABJICHUIN: O MaTepUaIbLHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTAX U IT03HABAEMOCTH SIBJICHUM NPUPOJBI, O MECTE€ U 3HAYCHHUU
XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ pOoJId B 00ECIEYECHUN YCTONYUBOTO
Pa3BUTHS, B PEHICHUH MPOOJIEM IKOJIOTHYECKOM, SHEPreTUYECKON U MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpUaJIOB, HOBBIX
MCTOYHUKOB DHEPTUH, B 00ECIICUEHUHN PAIMOHAIIBHOTO MPUPOIOTIOIb30BAHUS, B
GbopMHpPOBAHNK MHUPOBO33PEHHUS W OOIIEH KyJIbTYphl YENIOBEKa, a TaKkKe
HKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U MPUPOIHOMA
cpene;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIAralOIMe MOHATHUS — XUMHUYECKMH JJIEMEHT, aTOM, sJpO aTroma,
M30TOIBI, D3JICKTPOHHas 000JI0uka atoma, S-, P-, O-aToMHBIE OpOUTAIH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHHSI aToMa, TuOpuau3anus aTOMHBIX
opOuTaneii, MOH, MOJICKYJIa, BaJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTETICHD
OKHUCJICHUSI, XWUMHYECKas CBsI3b (KOBaJEHTHAs, WOHHAs, MeTajuIndecKas,
BOJIOPOJIHASI), KpUCTAJUITMUECKash pEmIETKa, XUMHUYECKas peakius, pacTBop,
3JIEKTPOJIUTBL, HEIIEKTPOJHUTHI, SICKTPOJIUTHYECKAs AUCCOLHMALMS, CTEICHb
JUACCOLIMALNY, BOJOPOJHBIA IIOKAa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEID,
TEMI0BOM 3(PPEKT XUMUYECKOW pEeaKInH, CKOPOCTh XHUMHYECKON pEeaKIuw,
XUMHUYECKOE PABHOBECHE; TEOPUM U 3aKOHBI (TEOpHUS DIIEKTPOJIUTUUYECKON
nucconunanuu, nepuoandecknii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS
MAaCChI BELIECTB, 3aKOH COXPAHECHUS U MPEBPAILLCHUS YJHEPTUU [IPU XUMUYECKUX
peakusAx, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIKUX MAacc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHMS,
JIe)KAIUE B OCHOBE NMOHMMAaHUA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SIBJICHUM; COBPEMEHHBIC NPEICTABJIEHUSI O CTPOCHUU BEIIECTBA HA aTOMHOM,
WOHHO-MOJIEKYJIIPHOM ¥ HAQJAMOJIEKYJIIPHOM YPOBHSX; IIPEICTABICHHUS O
MEXaHU3MaxX XUMHUYECKHX PEaKUUM, TEPMOAUHAMUYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTAX MX IMPOTEKAaHUs, 0 XMMHYECKOM PAaBHOBECHM, PACTBOPAX U
JTUCTIEPCHBIX CHCTEMax; (PaKTOJOTMYECKUE CBEICHHMSI O CBOMCTBAx, COCTaBe,
MOJIyYeHUH U 0€30MacHOM HCIIOJIb30BAaHWU BAXKHEUININX HEOPTAaHUYCCKUX
BEIIIECTB B OBITY M MPAKTHYECKON NESITEIHHOCTH YEJIOBEKA, OOMIMX HAYYHBIX
MPUHIUIIAX XUMUYECKOTO IMPOU3BOJICTBA;



c(hOpMHUPOBAHHOCTh YMEHUM: BBISBJISATH XapaKTepHbIC MPU3HAKU TTOHSITHH,
YCTaHABIIMBaTh WX B3aMMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOIIWE IOHSATHS
IIPU OMMCAHWN HEOPTaHUYECKHUX BEIIECTB U UX NPEBPALLICHUN;

c(hOpPMHUPOBAHHOCTh YMEHUS UCIIOIb30BATh XUMUUYECKYIO CUMBOJIMKY JJIs
coctaBieHuss GOpMyd BEHIECTB W ypaBHEHUN XMMHYECKUX pEaKIIuii,
cucrematudeckytro Homenkiarypy (IUPAC) wu TpuBumanpHble Ha3BaHUS
OT/ICJIbHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHSI ONPENEATh BAJICHTHOCTh U  CTENCHb
OKHCJICHHS] XUMHUYECKUX JJIEMEHTOB B COCOUHEHHSX, BUJ XUMHUYECKON CBS3H
(KoBaJieHTHAasi, MOHHAs, METaJUIMYecKasi, BOAOPOIHAS), TUIMl KPUCTALTUYECKON
PEETKN KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHITH 3aBUCMOCTb CBOMCTB BEIIECTB OT
BUJIa XMMHUYECKON CBA3M W THUIA KPUCTAJUIMYECKOW PpEmETKU, OOMEHHBIM |
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpPMHUPOBAHHOCTh YMEHHM: KIJIAaCCU(DHUIIMPOBATH: HEOPTraHUYECKUE
BEILIECTBA MO WX COCTaBY, XMMHYECKHE PEAKIMU MO PA3JIMYHBIM IPU3HAKAM
(uucimy M COCTaBy pearupyromiux BEHIECTB, TEIIOBOMY 3(PQeKTy peakiuwu,
U3MECHEHHUIO CTENEHEH OKHUCJICHHs] DJEMEHTOB, OOpaTUMOCTH, Y4YacCTHIO
KaTanu3aropa U JPYTHUe); CaMOCTOSTEIbHO BHIOMPATh OCHOBAHUSA U KPUTEPUH
JUTST KacCU(UKAIIMK U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICI MEPUOIMYECKOTO 3aKOHA
H. W. MengeneeBa U JAEMOHCTPUPOBATH €ro  CHUCTEMATU3UPYIOLIYIO,
OOBSACHUTENEHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XUMHYECKHMX 3JIEMEHTOB II€PBOrO—YETBEPTOTO MEPUOAOB
Ilepuomnueckoir  cucrembl .M. MengeneeBa, HUCHONb3ysd  MOHATHS
«QHEPreTUYCCKHE YPOBHNY, «IHEPreTUUCCKHUE MTOAYPOBHUY, «S-, P-, 0-aTOMHBIC
opOUTaNIN», «OCHOBHOE U BO30YXJIEHHOE IHEPreTHUECKUE COCTOSHUS aTOMay;
OOBSACHSITH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKHUX DJIEMEHTOB U UX
coequHeHurd 1o nepuoaaM M rpynnam llepuogmueckon cucremsr . .
MenzaeneeBa, BaJCHTHbIE BO3MOXXHOCTM aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHHUS UX IIEKTPOHHBIX 000JI0UEK;

c(hOpPMHUPOBAHHOCTh YMEHUMW: XapaKTepU30BaTh (OMUCHIBATH) O0OIIHE
XUMHUYECKUE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh
CYLIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIY HEOPTaHMYECKUMHU BELIECTBAMH C
MIOMOUIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUUA IOCPEICTBOM COCTABJIEHUS SIJIEKTPOHHOTO
OalaHca JTHX pEaKIMi, PEeaKIMid MOHHOTO OOMEHa MyTEM COCTABJICHHUS HX
MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPABHEHUW; PEAKUUU THAPOIU3a; PEaKLUN
KOMILIEKCOOOpa3oBaHusi (Ha TIpUMEpPe THAPOKCOKOMIUICKCOB IIMHKA U
ATIOMUHUA);

c(hOpPMHUPOBAHHOCTh yMEHUSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEAKIUNA ¢ YUETOM MX SHEPreTUYECKHX XapaKTEPUCTHUK, XapaKTEP
M3MEHEHHSI CKOPOCTH XMMHUYECKOW pPEaKlIMH B 3aBUCUMOCTH OT Pa3JIMYHBIX
(GakTOpoB, a TaKXKe XapaKTep CMEHICHUS XHMHUYECKOTO pPaBHOBECHUS TOJ
BJIMSIHUEM BHEIIHUX Bo3nercTBuil (mpuHuun Jle IllaTtense);

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh XHWMHUYECKHE PEaKIIHH,
JIS)KAIIUE B OCHOBE MPOMBIIUICHHOTO IMOJYYEHUSI CEPHOM KHCJIOThI, aMMHUAKA,
oOIue Hay4HbIe MPUHIIUIBI XUMHUYECKUX TPOU3BOJICTB; IEI€CO00Pa3HOCTh



IPUMEHEHUSI HEOPTAaHUYECKUX BEIECTB B MPOMBIILIEHHOCTH U B OBITY C TOUKHU
3pEHUS COOTHOLIEHUS! PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAaHUN O METOJIaX HAYy4YHOTO
MO3HAHUS SIBIICHUW TpPUPOIbl — HAOJIOIEHHE, U3MEpPEHUE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbli M MBICICHHBIN), HCIOIb3YEMBbIX B €CTECTBEHHBIX
HayKaX, YMEHHS TMPUMEHATb HSTU 3HAHUS TPU  IKCIEPUMEHTAIHLHOM
UCCJICIOBAHUM BEILIECTB U JJI1 OOBSICHEHHS XMMHUYECKHUX SIBICHUN, UMEIOIIUX
MECTO B MPUPOJE, MPAKTUUECKONU JESATEIBHOCTH YEJIOBEKA U B TOBCEIHEBHOM
KU3HH,

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISITH B3AMMOCBSI3b XUMUYECKUX 3HAHUM
C TOHATHSIMU U TPEACTABJICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
Jutst 00Jiee 0OCO3HAHHOTO MOHMMAaHUSI MaTEPUAIbHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCT, YMEHHMSI TMPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
MOHATUH  «MaccoBas JIOJs BEIIECTBA B  pacTBOpPE» U «MOJISIpHAs
KOHIIEHTpAIUs»; Macchl BellecTBa WM OOBEMa Tra3za IO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM O0BEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOro 3¢ (deKkTa peakiuu; 3HAYCHHUS BOJOPOIHOTO IMOKa3aTels
PacTBOPOB KHUCJIOT U IIEJIOYEH C M3BECTHOM CTEMEHBIO TUCCOIMAIIUU; MAaCChl
(oOBEMa, KoMUecTBa BEIIECTBA) MPOIYKTA PEAKIIUU, €CITU OJIHO U3 MCXOJHBIX
BEIIECTB JAaHO B BHJAEC pacTBOpa C OMNpEACTEHHON MaccoBOM Jloyei
PacTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE (MMEET MPUMECH ); JOJIU BBIXOJIa
POJYKTa peakiuu; 00bEMHBIX OTHOIIICHUI Ia30B;

c(hOpMHUPOBAHHOCTh YMEHHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MPOBOJIUTH
XUMUYECKUN  DKCIIEPUMEHT (TpOBEJAEHUE pEakiuii HOHHOro OOMeHa,
MOJATBEPXKIACHUE  KAUYeCTBEHHOTO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
ompesesieHNe Cpebl PACTBOPOB BEIIECTB C MOMOIIBI0 MHAUKATOPOB, U3YUYCHHE
BIUSIHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIH, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a7a4 1o TemMaM «Mertamisl» U «Hemeramnsy) ¢
coOmro/leHeM  TpaBuil  Oe30macHOro  oOpamieHusi ¢ BEIEeCTBAMH |
nabopaTopHbIM  00OpyanOoBaHuEM, (HOpPMYyIUpOBaTh II€JIb  HCCIIEIOBAHUA,
IIPEICTaBIATh B Pa3IMYHON (OpME Pe3yNbTaThl IKCIIEPUMEHTA, aHATU3UPOBAThH
U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpPMHUPOBAHHOCT,  YMEHHI: COONIOZaTh TMpaBWiIa  TOJH30BAHUSA
XUMUYECKON TIOCY/IO W J1abOpaTOpHBIM 00OpPYIOBAaHHEM, OOpAIlICHHS C
BEIIIECTBAMH B COOTBETCTBUU C WHCTPYKIIUSIMU T10 BHITIOJIHEHHUIO JIA0OPATOPHBIX
XUMUYECKUX OTBITOB, SKOJOTUYECKH IIEIeCO00pa3HOr0 MOBEACHUS B OBITY U
TPYJIOBOM NIEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBbs, OKPYKAIOIIEH
MPUPOTHON Cpenbl W JIOCTHXKCHHS €€ YCTOMYMBOTO Pa3BUTHsI, OCO3HABATh
OMAaCHOCTh TOKCHMYECKOTO JCHCTBUS Ha KUBBIE OPTraHU3MbI OMPEAETEHHBIX
HEOPTaHWYECKUX BEIIECTB, MOHMMas cMbIch roka3arens [IJIK;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIECTBISATH IEJICHANIPABICHHBINA TMOUCK
XMMHYECKOH WH(OPMALMK B PasIMYHBIX HMCTOYHMKAX (HAay4Has M Yy4eOHO-
Hay4Has JIMTepaTypa, CPEeACTBa MaccoBoi nHpopmanuy, MHTEpHET U Ipyrue),
KPUTHYECKH aHAIN3MPOBATH XMMUYCCKYIO HH(OPMALHIO, IIepepadaTsiBath € 1
UCIIOJIb30BaTh B COOTBETCTBHMM C IIOCTaBJIEHHOM ydeOHOW  3amayeit.



TEMATHYECKOE IINTIAHUPOBAHHUE 10 KJIACC

Ne Kommaecro 9acos DJieKTpoHHbIe (HM(POBbHIE)
n/n | HammeHnoBaHue pa3jesioB U TeM IPOrpaMMbI Konrponsn | Tpakruuec 00pa30BaTelbHbIE PECYPCHI
Beero ble padoThI KHe padoThl
Paznen 1. Teopernueckue 0OCHOBBI OPraHMYeCKO XUMUM
11 [Ipenmer oprannyeckoit XuMuu. Teopust CTpOEHUS OPraHUYECKUX 8 bu6muoreka [IOK
' coequuenuit A. M. byrnepoBa https://m.eds00.ru/d69df650
Wtoro mo pazneny 8
Paznen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTIEBOAOPOABI — AJKAHBI, IIUKIOATKAHBI 5 bubmmorexa [JOK
https://m.eds00.ru/d69df650
bubmnoreka IIOK
2.2 H :
elpeAcIbHbIC YTIICBOAOPOAbI: aJIKCHbI, aJIKaAUCHBI, aJIKUHBI 14 1 hitps://m.eds00.ru/d69dfe50
bubmnoreka IIOK
2.3 A
POMATHYCCKHE YIJICBOZIOPOAB! (aPCHEI) 8 https://m.eds00.ru/d69df650
24 [TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U UX MepepadboTka 4 bubmmorexa [JOK
https://m.eds00.ru/d69df650
bubnuorexa [IOK
2. r
5 QJIOTCHITPOW3BO/IHBIC YTIIEBOIOPOIOB 4 1 https://m.eds00.ru/d69df650
Hroro mo paznemny 35
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeAnHeHUs
bubnuorexa [IOK
A1 . @
3 Criupret. dexon 11 1 https://m.eds00.ru/d69df650
3.9 KapOoHunbpHbIE COSMHEHHMS: allbJeTU bl U KeTOHBI. KapOOHOBBIE KHCIOTHI. 21 1 bubnuotexa [JOK
' Crnoxuble 3¢upsl. Kupbl https://m.eds00.ru/d69df650
33 S E— 9 1 but6mmorexa [IOK

https://m.edso0.ru/d69df650



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

Hroro no pazneny 41
Paznen 4. A3oTconepikaniue opraHuyeckue coeIuHeHus
bubnunorexa LIOK
4.1 A LA .b
MUHBL AMHHOKHCIOTRL bk 12 https://m.edsoo.ru/d69df650
Uroro no pazneny 12
Pa3znea 5. BbicokoMoJIeKyJISIPHbIE COeINHEHUS
51 BrIicOKOMOIEKYIISIpHBIE COETUHEHUS 6 Eubmaorexa ITOK
' yip a https://m.eds00.ru/d69df650
Utoro no pazneny 6

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KIIACC

KonnyectBo 1yacos DJIeKTPOHHbBIE
Ne n/m HaumeHoBaHue pa3/ie/ioB U TeM NPOrPaMMbl Kontpoa Mpakrie | (WHPpoBLIC)
Bcero bHBIE CKHe o0pa3oBaTte/ibHbIE
padoThI padoThI pecypcol
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
11 Crpoenue atoma. [lepnoanueckuii 3akon u Ilepuoanueckas 9 bubmmoreka [JOK
' cucteMa xuMmudeckux snemenToB J. 1. MenaeneeBa https://m.edsoo.ru/2dd57{24
bubmnoreka IIOK
1.2 Ctpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 11 1 htts://m.edsoo.ru/2dd5 7§24
bubnuorexa [JOK
L3 AHMMITHECKHE Peailiit 19 1 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bubmnoreka IIOK
2.1 H
eMeTallIH 31 1 3 https://m.edsoo.ru/2dd57f24
bubanoreka LIOK
22 Merans: 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no paszueny 54
Paznen 3. Xumus u )Ku3Hb
3.1 MeTonp! TO3HAHNS B XUMHH. XUMHUS U KA3Hb 9 Eg{i?;gfg:)grougddwfm
Wroro no pazmeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 4 8
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INOYPOYHOE IIVTAHUPOBAHUE 10 KJIACC

KoauuecTBo yacoB

Ne
ara DyeKTpoHHbIE IHPPOBHIE
n/ Tema ypoka Kourpo Tpakruuec A P op
Bcero JIbHBIE H3YYCHUA oOpa3oBareJibHbIE pecypchl
1 KHe padoThI
padoThI
[Ipeamer u 3HaueHUE OPraHUYECKON XUMHUH,
1 MPEACTABICHUE O MHOIO00pa3uu OpraHuYeCKUX 1 bubmorexa LOK
P . p p https://m.edso0.ru/3686e6f5
COCAMHEHMI
DIEKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U
2 BO30YXIEHHOE COCTOSIHUS ). BaneHTHBIE BO3MOKHOCTH 1 bubmmorexa [IOK
y ' https://m.edsoo.ru/Oce6fd4c
aToma yriepojaa
XuUMHUYECKas CBSA3h B OPTaHUYECKUX COCTMHCHUSX.
3 MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOM CBS3H, CIIOCOOBI 1 bubmorexa HOK
P ’ https://m.eds00.ru/8d39f5c8
paspbiBa CBs3EH
4 Teopust cTpoeHUs OpraHUYECKUX COeTMHEHUN A. M. 1 bubnnoreka [JOK
bytieposa https://m.eds00.ru/9e595ch8
Buabl uzoMepun: cTpykTypHasi, IpOCTPaHCTBEHHAS.
5 OneKTpoHHbIE A3PPEKTH B MOJIEKYJIaX OPraHMYECKUX 1 bubmmorexa LIOK
p . y p https://m.edsoo.ru/b0e61661
COCMHEHUI
6 [IpencraBnenue o k1accuPUKaINN U CUCTEMATHUECKAs 1 bu6mmorexa [IOK
HoMmeHkiarypa (IUPAC) oprannueckux BemecTs https://m.edsoo.ru/c212dd21
7 Knaccudukanus peakiuii B OpraHn4eckoil XUMHUH 1 bubmorexa HOK
P P https://m.edsoo.ru/ba5706aa
8 CucreMaru3anus U 0000IIeHHe 3HAHHH 110 TEMe 1 bubmorexa HOK
H - https://m.edsoo.ru/87a37cab
ATKaHBI: TOMOJIOTHYECKHH psifl, o0mias ¢hopmyia,
9 HOMEHKJIaTypa ¥ U30MEPHS, JICKTPOHHOE 1 1 bubmorexa HOK
P pH, P https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIT
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Bbubmmoreka [JOK

10 DU3NYECKUE U XUMUYECKUE CBOKMCTBA aJIKAHOB
https://m.eds00.ru/3137711c

1 Haxoxnenne ankanoB B npupoje. CriocoObl moTydeHHs bubnmoreka [JOK
A IPUMEHEHHE aJIKaHOB https://m.edsoo.ru/259b0a5b
[uknoankansl: o0mmast popmyrna, HOMEHKIATYpa U

12 M30MepHsi, 0COOCHHOCTH CTPOCHUS U XUMHUECKUX bubmorexa LIOK

. pH, P https://m.eds00.ru/156730d2
CBOWCTB, CITIOCOOBI TIOJyUCHUS U TIPUMEHEHUE
Pemenne pacu€THbIX 3a1a4 HA OIIPEIEIICHUE

13 MOJIEKYJISIPHOM (hOPMYJIBI OPTraHUYECKOTO BEUIECTBA IO bubnuoreka [IOK
MAacCOBBIM JIOJISIM aTOMOB 3JI€MEHTOB, BXOIAIINX B €T0 https://m.edsoo.ru/bf84d8eb
cocraB. Cucremaru3anus ¥ 0000IICHHE 3HAHUHN TI0 TeMe
AJIKEHBI: TOMOJIOTHYECKHN psijI, oOmmas popmya,

14 HOMEHKJIATypa, JIEKTPOHHOE U IIPOCTPAHCTBEHHOE bubnnorexka [HJOK
cTpoeHue MoseKkyl. CTpyKTypHas ¥ [IUC-TPaHC-U30MEPUs https://m.edsoo.ru/273b0ale
AJIKEHOB

15 ®u3nYeCKUe U XMMUYECKUE CBOMCTBA ankeHoB. [IpaBuio bubnnoreka [JOK
MapkoBHHKOBa https://m.eds00.ru/21069ccd

16 CriocoObl TToTy4eHUsI ¥ TPUMEHEHUE ATKEHOB bubmmorexa LIOK

i P https://m.eds00.ru/665dc058

17 [Tpaktrueckas padota Ne 1 o teme "l[lonyuenue bubnunoreka [JOK
STUJICHA ¥ U3YYEHUE €r0 CBOUCTB" https://m.edso0.ru/0941eed8

18 Pemenne pacuéTHbIX 33724 Ha OINpeIeTICHIE bubnmnoreka [JOK
MOJIEKYJISIPHOM (hOPMYJIBI OPTaHUUECKOTO BEIIECTBA https://m.edsoo.ru/e9ea9921
AJKagueHbl: CONPSKEHHBIE, U30JUPOBAHHBIE,

19 KyMynupoBaHHbIe. OCOOCHHOCTH 3JEKTPOHHOTO bubmmorexa LIOK

yMysmp ' P https://m.eds00.ru/04298c0a
CTPOCHUS
. " bubmuorexa [JOK
20 XUMHUYECKHE CBOMCTBA COMPSHKEHHBIX TUEHOB

https://m.edsoo.ru/e561253d
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Bbubmmoreka [JOK

21 CriocoOBbI ITOAyYEHNs H IPUMEHEHNE AJIKaINEHOB
i p A https://m.edso0.ru/1aa81660
ATKHUHBI: TOMOJIOTHYECKHH psif, 001mas hopmyia,
22 HOMEHKIIATYypa, JIEKTPOHHOE U IIPOCTPAHCTBEHHOE bubmorexa HOK
ypa, p p vp https://m.edsoo.ru/68b6cc4c
CTPOCHUE MOJICKYJI, (PU3NYECKUE CBOKCTBA

23 XUMHUUECKHE CBOICTBA aIKHHOB bubmorexa LOK

https://m.edso0.ru/23493a93

24 KauecTBeHHbBIE peaKIUU HA TPOUHYIO CBA3b bubmnorexa [IOK

p POHMHYIO https://m.edsoo.ru/7b1c48da

25 Croco05I ITOJIy4YeHNs ¥ IPUMEHEHNE AJIKHHOB bubnmorexa [IOK

i p https://m.edsoo.ru/a6f9alea

26 Pemenue 3ana4: pacy€Tbl 10 ypaBHEHUIO XMMHUECKOMN bubnuoreka [IOK
peakuuu https://m.edsoo.ru/5db8e526

27 CucreMmaruzanys 1 0000IIeHE 3HAHUI 10 TEME
ApeHbI: TOMOJIOTUYECKUH psfl, o0mmas hopmyna,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE bubnuorexa [JOK
CTpOEHHE MOJIEKYJI O€H30J1a U TONyoJa, uX (pusndeckue https://m.edsoo.ru/a92a7094
CBOMCTBA

29 XUMHYECKHE CBOMCTBA apEHOB: PEAKIIUN 3aMEIEHH bubmorexa LOK

p - pearht Hl https://m.edsoo.ru/a44alae4

30 XUMUYECKHE CBOMCTBA apEHOB: PEAKITUI bu6nmoreka [JOK
MIPUCOCTUHEHHU S, OKHCIICHHE TOMOJIOTOB OeH301a https://m.edsoo.ru/a44alaed

31 Oco0eHHOCTH XUMHYECKUX CBOMCTB CTUPOJIA bubmorexa LOK

p https://m.edsoo.ru/d5018a54

39 Pemenne pacuéTHbIX 33724 Ha OIpeIeTICHIE bu6mmoreka [JOK

MOJICKYJISIPHOM (hOPMYJIBI OPTaHMYECKOTO BEIIECTBA https://m.edsoo.ru/53461a2c
Bbubaunoreka [IOK
33 CriocoObI oTy4eHHst 1 IPUMEHEHUE apEHOB 1

https://m.edsoo0.ru/6f717d09
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I'eneTnyeckas cBs3b MCXKAY pa3JIMYHbIMU KJIaCCaMU

34
yTIEBOIOPOIOB
35 Pacuérbl o ypaBHEHUSIM XUMHUYECKUX PEAKIIUH.
CucremaTu3aius 1 0000IIeHNE 3HAHUH TI0 TEME
36 [Ipupoansriii ra3. [lomyTHbie HEPTIHBIC Ta3bI
37 KaMeHHEBI yroJib U IPOAYKTEI €T0 IIEpepadOTKH bubnnorexa LIOK
yr pony pep https://m.eds00.ru/69b3398b
38 Hedtp u ciocoOs! €€ nepepabotku. [Ipumenenue bubmmoreka [JOK
MIPOJYKTOB MepepaboTku HedhTH https://m.edso00.ru/21f9de78
39 I'enernyeckas CBSA3b MEXKAY PA3IMIHBIMU KIIACCAMH
yTIEBOIOPOIOB
40 ["anoreHonpou3BOAHBIE YTIEBOIOPOIOB: JIEKTPOHHOE bubnnoreka [JOK
CTPOECHUE; PEAKLUH 3aMEILICHUS TraJOreHa https://m.edso00.ru/82b4d759
JelicTBue menoyeil Ha raJIoreHIPOU3BOAHBIE.
41 B3anmoneiicTBre TUTaIOr€HAaIKaHOB C MAarHUEM U
IIUHKOM
42 CucremaTu3aius 1 0000IIeHNE 3HAHUHN TI0 pa3feny bubnnoreka [JOK
"VrneBomopoasr" https://m.edsoo.ru/20e89f22
bu6nmoreka [IOK
43 KonTponbHas pabota o Teme "YraeBoaopoas"”
P P AOPOR https://m.eds00.ru/95c9e298
[IpenenpHBIE OTHOATOMHBIE CIUPTHI: TOMOJIOTUYECKUIT
44 sis1, o01mas popmysa, CTpOCHUE MOJIEKYII, U30MEpHS bubmmorexa [JOK
AL, 0o PMYyJd, CTp Y pu ’ https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa, Ki1accudukanus, puandeckiue cBONCTBa
45 XUMUYEeCKHE CBOMCTBA MPEIEIbHBIX OJHOATOMHBIX bubnmnoreka [JOK
CIIUPTOB https://m.edsoo.ru/26ee34fe
bu6mmnoreka [IOK
CriocoObI MOJTyYeHUs U IPUMEHEHNE OTHOATOMHBIX
46 https://m.eds00.ru/4841000000

CIIUPTOB

00000
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47 [Tpoctbie 3¢upbl: HOMEHKIATYPa U H30MEPHU, bubnuoreka [IOK
0COOCHHOCTH (PU3NYECKUX U XUMUYECKUX CBOHCTB https://m.edso0.ru/c2c788b2
48 MHOroaToMHbI€ CIIUPTHI: STUIICHTIIUKOJIb U TJIULEPUH, UX bubmuorexa [JOK
(du3HUecCKre U XUMUYIECKIE CBOHCTBA https://m.edsoo.ru/ee4d84aa
49 CriocoObI TOTy4eHHUsT ¥ IPUMEHEHNE MHOTOATOMHBIX bubnmoreka [JOK
CIIUPTOB https://m.edsoo.ru/d12e567d
®deHo: CTPOCHUE MOJIEKYJIbI, (PU3nYecKre CBONCTBA. bubnmoreka [JOK
50
TokcuyHOCTH peHOIIA https://m.edso00.ru/2ce726f8
bubmuorexa [JOK
51 XUMHYECKHe CBOMCTBA (heHoIa
b https://m.edso0.ru/037ca5f9
bubmuorexa [JOK
52 CriocoObl TTOTy4eHHs U IpUMEHEHUe GeHoIa
¥4 P ¢ https://m.edsoo.ru/c77ddf4c
[IpakTuueckas pabora Ne 2. Pemenue
53 SKCIEPUMEHTAIBHBIX 3a71a4 110 TeMe "CnupThl U bubmorexa LHOK
P A P https://m.edsoo.ru/fd0ced09
benonsr"
bubmuorexa [JOK
54 Cucremaru3zanus 1 0000IICHUE 3HAHHUH 110 TEME
t - https://m.eds00.ru/1810ch9b
AJBIETUIBI M KETOHBI: 3JICKTPOHHOE CTPOCHUE
55 KapOOHMIIBHOM TPYIIIBI; TOMOJIOTHYSCKHUE PSBI, 0OIIas bubmorexa HOK
P PYIIBL PAREL, OO https://m.edsoo.ru/b139beaa
dhopmyna, u3oMepHs 1 HOMEHKJIaTypa
56 AJbaeTUbl U KETOHBI: PU3NYECKHE CBONCTBA; PeaKINH bubnmnoreka [JOK
MIPUCOENNHEHUS https://m.edso0.ru/c887425c¢
57 Peakuuu okucieHNs U Ka4eCTBEHHbBIE PEeaKIINU bubnuorexa [JOK
aIbJETHIOB U KETOHOB https://m.edsoo.ru/a393baad
58 CriocoObI TTOTYYCHHS allbJCTH/I0OB U KETOHOB bubmorexa HOK
i ACTHA https://m.edso00.ru/520d1c51
59 OAHOOCHOBHBIE MpeAeTbHBIE KAPOOHOBBIE KUCIOTHI, bubnuorexa [JOK

0COOEHHOCTHU CTPOCHUS UX MOJICKYJI

https://m.edsoo.ru/fec0b113
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W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX bubnuoreka [IOK
60 .
¢u3nveckre CBONCTBA https://m.eds00.ru/700cc87b
61 XHUMUYECKUE CBOMCTBA MPEAEIbHBIX OJTHOOCHOBHBIX bubnnoreka [HOK
KapOOHOBBIX KHUCJIOT https://m.edsoo.ru/40e6e0e9
62 Oco0eHHOCTH CBOMCTB MypaBbHUHON KHUCIOTHI. bubnmoreka [JOK
MHoroo6pa3ue KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/bb31be71
OcoOeHHOCTH CBOMCTB: HENIPEAETbHBIX U APOMATUYECKUX
63 KapOOHOBBIX, TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX buGnnorexa LIOK
P ’ P > VAP P https://m.edso00.ru/83a08773
kucnot. [IpencraBuTenu BoICIINX KaAPOOHOBBIX KHCIIOT
64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT bubmmorexa LOK
P A P https://m.eds00.ru/0d162d9d
65 CriocoOsl MmostydeHus U NpuMeHeHHe KapOOHOBBIX KUCIIOT bubmmorexa [JOK
i P P https://m.edso0.ru/7¢065c9d
66 CnoxxHbIe A3(DUPBI: TOMOJIOTHYECKUH PsijI, 001Ias bubnnoreka [JOK
dbopMyIia, H30Mepus 1 HOMEHKIIATypa https://m.edsoo.ru/adfffe6d
67 dusnuecKue U XUMHUIECKHE CBOMCTBA A(UPOB bubmmorexa LIOK
P https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4: 10 yPaBHEHUIO XUMHYECKON
68 peaKIyu, Ha OTPE/ICIICHNE MOJICKYIISIPHON (OPMYITBI
OpPTaHUYECKOTO BEUIeCTBA
ITpakTruyeckas padora Ne 3. Pemenue
69 IKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe "KapOoHoBbIe bubmmorexa [JOK
P g P https://m.eds00.ru/486671fb
KUCIOThI. CloxHbIE Y3PUPHI"
70 XKupsl: ctpoenue, pu3nUecKue 1 XMMUYECKHE CBOMCTBA bubnuoreka [IOK
(ruaponus) https://m.edso0o.ru/al9c5b98
71 Oco0eHHOCTH CBOMCTB KUPOB, COJIEPKAIINX OCTATKH bubnuorexa [JOK
HENpeENbHbIX JKUPHBIX KUCIOT. JKupsl B ipupoie https://m.eds00.ru/b0331922
72 Mpb11a Kak coJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX bubnnorexka [JOK
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Mororee aeiictBue. [IoHATHE 0O CHHTETUYECKUX MOIOIIIHNX
cpencrBax (CMC)

https://m.eds00.ru/3c566565

I'enetnueckas cBA3b Yrii€BOAOPOaAOB U

bu6mmoreka [IOK

73
KHUCJIOPOJACOAEPKAIMNX OPraHUYECKUX BELIECTB https://m.eds00.ru/56790c96
74 Pacu€rbl o ypaBHEHUSIM XUMHUECKUX peaKIni
bubmuorexa [JOK
75 CucremaTu3anus U 00001IeHHE 3HAHUN IO TeMe
. B https://m.edsoo.ru/f8eaf2eb
76 OO61as xapakTepucTUKa YTrieBOI0B U Kiaccuuxaims bubnmoreka [JOK
YTJIEBOJIOB (MOHO-, IU- U TIOJIUCAXaAPHUIbI) https://m.edsoo.ru/7a9693al
77 Monocaxapupl: (U3HYECKHE CBOMCTBA U HAXOXKICHUE B bubnuotexa [JOK
npupoje https://m.edsoo.ru/b4bdda2d
78 [IpuMeHeHue II0KO3bl, €€ 3HaYeHUE B bubnuorexa [IOK
KU3HEIEATEIIbHOCTH OpraHn3Ma https://m.edsoo.ru/5e61122d
79 Jucaxapuipl: caxapo3a, MajlbTO3a U JIaKTO3a. bubnnoreka [JOK
HaxoxzeHnue B npupoie u IpUMEHEHUE AUcaxapuioB https://m.edsoo.ru/eb0384¢e7
80 [Tonucaxapupl: CTpOEHHE MAKPOMOJIEKYI, (hU3HUUECKUe U bubnnoreka [JOK
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE https://m.eds00.ru/72a04508
81 [TonsiTHE 006 UCKYCCTBEHHBIX BOJIOKHAX bubmmorexa [JOK
4 https://m.eds00.ru/6216e766
Pemennie pacueTHbIX 3a7a4 Ha OMpeIelICHUE JOTU
82 BBIXOJIa MPOJIYKTa PEaKIUU OT TEOPETUIECKH bubmmorexa [JOK
ponyxta p P https://m.edsoo.ru/7fde47ef
BO3MO>KHOTO
83 Cucremaru3zanus 1 0000IIeHNE 3HAHAHN TI0 pa3/Iel bubmmorexa LIOK
t - pasneny https://m.eds00.ru/08d4364c
84 KonTponbhas pabota no Teme "Kucnopoaconepxariue bubnuoreka [IOK
OpraHNYeCKHUE COCTUHEHUA" https://m.edso0o.ru/42c6678e
85 AMUHBL: K1accuuKaIys, CTpOeHUE MOJIEKY, 00IIas bubnmoreka [JOK

¢bopmyna, n3oMepHsi, HOMEHKJIaTypa U (pu3nyecKue

https://m.edsoo.ru/efa7e6ca
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CBOMCTBA

86 XUMHUYECKHE CBOMCTBA anu(PaTHIECKUX aMUHOB bubmmorexa LHOK
https://m.edsoo.ru/1bc5¢cf80
AHWINH: CTPOCHUE aHWJIMHA, OCOOCHHOCTH XUMHUUECKUX bubnuoreka [IOK
87 .
CBOMCTB aHHINHA https://m.edsoo.ru/39cd21f1
88 CriocoObl TTOTy4eHHS U IPUMEHEHUE aTH(PaTHICCKUX bubnnoreka [HOK
aMUHOB https://m.edsoo.ru/eal38763
AMMHOKHUCIIOTBI: HOMEHKJIaTypa U U30MepHs,
89 ¢dbusuveckue coiictBa. OTaEIbHBIC IPEACTABUTEIH 0L buGnnorexa LIOK
’ p https://m.edso00.ru/d1773e80
aMUHOKUCIIOT
90 XuUMHYECKHE CBOMCTBA AMUHOKHCIIOT, X OMOJIOTHYECKOE bu6mmoreka [IOK
3HAYEHHUE aMUHOKHUCIOT. CUHTE3 U THUAPOJIU3 HENTUIOB https://m.edsoo.ru/77df705a
91 Benku xax nmpupomHbIE HOTUMEPEL, CTPYKTYPEL OEIKOB bubmmorexa [TOK
pHp Pbl, CTPYKTYP https://m.eds00.ru/429e9899
bubmuorexa [JOK
92 XuMuueckue cBOMCTBa OEIKOB
https://m.edso0.ru/6237306d
A3oTcoepKalie reTepoIuKINIYecKie COeTMHEHUSI.
93 HyxkienHOBEBIE KUCIIOTBI: COCTaB, CTPOEHUE U bubmorexa LOK
y ' » 1P https://m.edsoo.ru/521d1431
Ouosoruueckas poib
ITpakTruyeckas padora Ne 4. Pemenue
94 SKCIIEPUMEHTAIBHBIX 337a4 0 TeMe "A30Tcomep Kalne bubmorexa [IOK
P " P https://m.edso0.ru/8e3c02d1
OpPraHUYECKUE COCTUHCHIS
ITpakTruyeckas padora Ne 5. Pemenue
95 JKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe "Pacrio3sHaBaHue bubmorexa HOK
P https://m.edso0.ru/bde3fdf6
OpPraHUYECKUX COSAMHEHUN
96 KonrtponsHas pabora no teme "AzoTcoaepixariye bubnnorexka [JOK
OpraHuYecKue coeaAnHeHus" https://m.edsoo.ru/ce561bc7
97 OCHOBHBbIE OHATUS XUMHUH BHICOKOMOJIEKYJISIPHBIX bubnnorexka [JOK
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COC[[I/IHGHI/Iﬁ 1 MCTOAbI UX CUHTC3a —IIOJIMMCPpHU3alU U

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

MOJIMKOHACHC AU
bu6mmoreka [IOK
IT .
98 JACTMACCHI. Y THIIM3AIMs U epepadoTKa IiIacThKa 1 httos://m.edsoo.ru/82242e0f
99 DnacToMepbl: HATYPaJbHbI CUHTETUYECKUE KaYyUyKH. 1 bubnnoreka HOK
Pesuna https://m.edso00.ru/246103ec
Bosiokna: HatypaigbHbIe, HCKYCCTBEHHBIE, bubnnoreka HOK
100 1
cuHTeTnyeckue. [lonumeps! cienuanbHOro Ha3HaYEHUs https://m.eds00.ru/5963a601
[IpakTrueckas padota Ne 6. Permenue
101 | »kcmepuMeHTalIbHBIX 33/1a4 Mo Teme "Pacno3HaBaHue 1 bubmmorexa [JOK
P | A https://m.edsoo.ru/3aebd77a
IJ1aCTMAcC ¥ BOJIOKOH
O06o0011IeHre 1 cucTeMaTH3al|s H3y4eHHOI0 MaTeprasa bubnnorexka [HJOK
102 . " 1
1o Teme "BbrICOKOMONEKYISIpHBIE COETUHEHUS https://m.edsoo.ru/6a22b1e8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KIIACC

KoaunuecTBo yacoB

Ne
n/ Tema ypoka Konrpo IpakTHyec Jara DJieKTpoHHbIEe HU(POBLIE
Bcero JIbHbIE KHe U3y4YeHHUS o0pa3oBaTe/IbHBIC PECypChI
n padoThI padoThI
1 AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKUM SJIEMEHT. 1 bu6muoreka [IOK
N3otomnsr https://m.edsoo.ru/59c112ee
5 CtpoeHue 3JIeKTPOHHBIX 000JI049€K aTOMOB, KBAHTOBBIC 1 bu6muoreka [IOK
yucia https://m.edsoo.ru/b4d9fffa
3 Krnaccudukarus XuMAIeCKUX 3JIEMEHTOB (S-, p-, d-, f- 1 bubnuoreka [IOK
AJICMEHTHI) https://m.edsoo.ru/61294af9
4 Pacrnipenienenue 31eKTPOHOB 110 ATOMHBIM OpOUTAIISIM 1 bubmorexa LHOK
P P P https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB 3JIEMEHTOB B bubmuorexa [IOK
5 R 1
OCHOBHOM U BO30Y>KIEHHOM COCTOSTHUU https://m.edso0.ru/8149e846
6 DNEeKTPOHHBIC KOH(UTYpAIIH HOHOB. 1 bubmuoreka [IOK
DNEeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema
7 xuMHuueckux sneMeHToB . . Menaeneesa, cBs3b C 1 bubmmorexa [TOK
y Lo ’ https://m.eds00.ru/16957¢01
COBPEMEHHOM TEOpHUel CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKHUX
8 AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX 1 bubmorexa LOK
pasy P https://m.eds00.ru/f8468927
BEILIECTB I10 TPyMIaM U Ieproiam
but6mmoreka [IOK
9 Cucremaru3zanusi 1 0000IIEHUE 3HAHUN 110 TEME 1
& = https://m.edsoo.ru/8fad2942
Bunel xumudeckoit cBs3u. MexaHu3mbl 00pa3oBaHUs
10 KOBAJICHTHOH CBs3U. BoymopogHas cBsI3b 1 bubnmorexa LOK
' POATH ' https://m.eds00.ru/5a8072af
MexMOoNeKyIIpHbIE B3aUMOJIEHCTBUS
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BajeHTHOCTE ¥ BaJIEeHTHBIE BO3MOKHOCTH aTOMOB. CBS3b

11 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C KX T€OMETPHUUECCKUM bubmorexa [TOK
P PYKTYP 4 P https://m.edsoo.ru/3d2ca093
CTPOCHUEM

12 [IpencraBneHus 0 KOMIUIEKCHBIX COSTUHEHUSIX: COCTaB U bu6muoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BelmecTBa MOIEKyISPHOTO U HEMOJIEKYJIIPHOTO

13 cTpoeHus. TUIbI KPUCTATNYECKUX PEIIETOK U CBOMCTBA bubmmorexa LIOK

P ' P P https://m.eds00.ru/e167635b
BELIECTB

14 ITonstue o nucnepcHbIx cuctemax. Ilpencrasnenue o Bu6muotexa [JOK
KOJIJTOUHBIX pacTBOpax https://m.edsoo.ru/da2c70e4

15 HcrrHHBIE paCTBOPBI: HACBIILICHHBIE U HEHACBIILICHHBIE, bubnmnorexka HOK
pactBopuMOCTh. KprcTamioruaparsl https://m.edsoo.ru/e9ccdd8d

16 CrocoOsnI BEIpaXKE€HUSI KOHIIEHTPAI[U PACTBOPOB bubmmorexa HOK

p p P p https://m.edsoo.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM MOHATUHN ""MaccoBast
17 JI0JI1 paCTBOPEHHOTO BeliecTBa'", "MoJsipHas bubmorexa LHOK
P P . ’ P https://m.edsoo.ru/785e0ab4
KOHIIEHTpALIUs

18 Knaccudukanms 1 HOMEHKIaTypa HEOPraHUIECKUX bubnmnoreka [JOK
BEIIECTB https://m.edsoo.ru/bf9e108d

bubanoreka LIOK

19 Cucremaru3zanust 1 0000IIEHUE 3HAHUM 110 TEME

& B https://m.edsoo.ru/8d2c6a3a
KonTponsnas padora no Temam "CtpoeHue aToMma.

20 [Tepuonnueckuii 3akoH u [leprnoanueckas cucrema bubanoreka LIOK
xumuyeckux 3nemenToB [l. . Menneneesa", "Ctpoenue https://m.edsoo.ru/70a60aa4
BemecTBa. MHOrooOpasue BemecTs"

Knaccudukamnms XumMuaeckux peakiuii B
. . bubnuotexa [JOK
21 HEOPTaHWYECKON M OPraHuYeCKOW XHMMHH. 3aKOH

COXPAHCHUS MACChI BCHICCTB; 3dKOH COXPAHCHUS U

https://m.edso0.ru/6335cdd2
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MIPEBPALICHUS SHEPTUU TPU XUMHUUECKHUX PEaKIHIX

99 TernoBsie 3 (HeKTHl XUMUYECKUX PEaKIUH. bubmmoreka [JOK
TepMoxuMUUYeCKuEe ypaBHEHUS https://m.edsoo.ru/d1db86da
93 Beluncnenus no ypaBHEHUAM XUMHUYECKUX PEAKLIUNA U Bu6muoteka [JOK
TEPMOXUMHUYECKUM YPaBHEHUAM https://m.edso0.ru/87b13954
24 CKOpOCTh XMMHYECKOM peakinu, €€ 3aBUCUMOCTb OT
pa3nuuHbIX (hakTopoB. Katanus u kaTamu3aTopbl
25 ['oMOreHHbIe U reTepOreHHbIE peaKuu
[Ipaktuueckas pabora Ne 1 mo reme "Bnusiaue
26 a37MYHBIX (DaKTOPOB HA CKOPOCTh XUMUYECKON bubmorexa LHOK
P | P P https://m.edsoo.ru/1facaldl
peakuuun
97 OOpaTtumbie U HEOOPATUMBIC peakuu. XUMHIECKOe bubnuoreka [IOK
paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuueckas padora Ne 2 o reme "Bnusinue
28 a3 IMYHBIX (DAaKTOPOB HA TMOJI0KEHNUE XUMHUECKOTO bubmorexa LHOK
P " P https://m.edsoo.ru/3bf34el7
paBHOBECHS
29 OnektponuTryueckas aucconuanus. CuinbHbIC U caadbie bubnmnoreka [JOK
91eKTpoJuThl. CTENneHb JUCCOIHAIITT https://m.edsoo.ru/5f766bdf
30 HNonnoe npoussenenue Boael. Cpena BOAHBIX paCTBOPOB. bu6muoreka [JOK
Bonopoansiii nokasarens (pH) pactBopa https://m.eds00.ru/3966¢a89
31 I'maponns coneit. Peakuuu, mpoTekaroiuye B pacTBopax bubnuotexa [JOK
DJIEKTPOJIUTOB https://m.edsoo.ru/09d5adbd
39 ITpakTuyeckas padora Ne 3 o teme "Xumuueckue bubmuoreka [JOK
peaKuuu B pacTBOPAX 3JIEKTPOIUTOB" https://m.edsoo.ru/2e3daeb0
33 OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH. bu6muoreka [JOK
Baxuerime OKUCIUTENN U BOCCTAHOBUTEIN https://m.eds00.ru/56226060
bu6muoreka [IOK
34 Merton 37eKTpOHHOTO (2JIEKTOHHO-MOHHOT0) Oananca nosmotexa I

https://m.edsoo.ru/fb691387
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but6mmoreka [IOK

35 DNEKTPOJIU3 PACTBOPOB U PACILIABOB BEILIECTB
P P P P - https://m.edso00.ru/93fb97d2
36 Pemenue 3aga4 pa3iMyHbIX TUIIOB bubmorexa [IOK
A&P https://m.edso0.ru/5a859d16
37 Pemenue 3aga4 pa3nuIHbBIX TUIIOB bubmorexa HOK
A4P https://m.edsoo.ru/5afa265d
38 Cucremaru3zanusi 1 0000IICHUE 3HAHUH 110 TEME bubnuorexa [IOK
"Xumuueckue peakiuu" https://m.edsoo.ru/c161eb85
but6mmoreka [IOK
39 KontponbHas padota mo teme "XuMUUYECKHE peakiuu'"
P P peartt https://m.edsoo.ru/a8a0a930
ITonoxenue HeMeramioB B [lepuonueckoit cucreme
40 XUMHYECKUX 31eMeHTOB JI. 1. MeHaeneeBa u bubmuorexa [JOK
OCOOCHHOCTH CTPOCHUS UX aTOMOB. Du3nyeckue https://m.edsoo.ru/8ca2dcad
CBOWCTBA HEMETAJJIOB
41 AJNIIOTpONHS HEMETAJIOB (Ha MIpUMepe KUCIOPO/Ia, CEPBI, bubnmnoreka [HOK
dbocdopa u yraepoaa) https://m.edsoo.ru/ef92c91c
42 Bonopona: nonydenue, pusnueckue 1 XUMHYECKHE bubmuoreka [JOK
cBoricTBa. [ mapuasl https://m.edso0.ru/0aa8f613
43 ["asiorensl: HaX0XkI€HUE B PUPOJIE, CITOCOOBI TTOTyUEHUS, bubnuotexa [JOK
(bu3MYeCcKre U XUMUYECKHUE CBONCTBRA https://m.edso0.ru/4e223795
44 l"anorenoBoiopoel. Baskueiimme KuciopoacoaepKaniine bubnmnoreka [JOK
COCIMHEHMS TAJIOTCHOB https://m.edso0.ru/6b3255e6
45 JIaGopaTopHble U MPOMBIIIIEHHBIE CIIOCOOBI OTYYEHHUS bu6muoreka [JOK
rajoreHoB. [[puMeHeHne TaIoreHOB U NX COCTMHEHUI https://m.edso0.ru/6971aca4
46 ITpakTuyeckas padora Ne 4. Pemenue bu6muoreka [JOK
SKCIEPUMEHTANIbHBIX 3aa4 1o Teme "['anorensr" https://m.edsoo.ru/8b26fecd
47 Kucnopon: nabopaTopHbie 1 MPOMBIIIIEHHBIE CTIOCOOBI bubnuotexa [JOK

IOJIy4YCHUH, (I)I/I3I/I‘-ICCKI/IG 1 XUMHYECKHE cBoMcTBa. O30H.

https://m.edsoo.ru/c8abc36a
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[TpumMeHeHne KUCIopoia 1 030Ha

48 OKcuIbl ¥ IEPOKCHIBI bubmorexa [TOK
A P A https://m.edso00.ru/5c8816a0
49 Pemenwue 3a1a4 pa3nuyHBIX TUIIOB Bubmmorera [IOK
A&P https://m.edsoo.ru/2b6d8b4b
50 Cepa: Hax0XJIeHUE B PUPOJIE, CIOCOOBI MOTYyUCHUS, bu6muoreka [IOK
(du3HUecCKre U XUMUIECKIE CBOHCTBA https://m.edsoo.ru/46afael6
but6mmoreka [IOK
1
> Ceposonopor, cyeduae! https://m.eds00.ru/7c875999
59 Kucnoponconepxkamue coenunenus cepbl. OCOOCHHOCTH bubnmnoreka [HOK
CBOWCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
[Ipaktuueckas pabora Ne 5. Pemenue
53 AKCIIEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u eé bubmmorexa LIOK
P | A P https://m.edso00.ru/0Oafb05e4
COCITUHEHUS
54 A3OT: HaX0XJIeHUE B IPUPO/JIE, CIIOCOOBI MOJTYUCHUS, bubnmnoreka [HOK
(bU3MYECKre U XMMUYCCKHUE CBOMCTBA. AMMMAK, HUTPHUIbI https://m.edsoo.ru/badd2255
55 Kucnopoaconepxkamue coeaunenus azota. OCoOOeHHOCTH bubmuoreka [JOK
CBOMCTB a30THOM KHUCIIOTBI https://m.edsoo.ru/e2965afe
56 [IpumeneHnue a3oTa U €ro coequHEeHU. A30THbIE bubmuoreka [JOK
ynoopeHus https://m.eds00.ru/129f5059
docdop: HAXOXKICHUE B PUPOJIE, CITOCOOHI TTOTYUCHHUSI,
57 ¢usnueckre U xuMuyeckue cporictsa. ®ochuasl u Bubnmorexa [IOK
) A https://m.edsoo.ru/9a6b43ec
bochun
Oxkcumbl hocdopa, pochopconepxkamme kuciaotel. Conn bubmmnorexa [JOK
58 .
(dhochopHOIT KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue dhocdopa u ero coenunenuit. PochopHbie bubnmnoreka [JOK
yao0peHus https://m.eds00.ru/a218070a
60 IIpakTuyeckas padora Ne 6. Pemenue bubmuoteka [IOK
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AKCIIEPUMEHTAIIbHBIX 3a1a4 1o Teme "A30T u pocdop u
ux coequuenusa”

https://m.edsoo.ru/8175ac3f

yI‘J’ICpOI[Z HaXOXICHUEC B IIPUPOAC, AJUIOTPOITHBIC

61 MoauuKauu; GU3NIECKUe U XMMHUYECKUE CBOMCTBA bubmorexa [IOK
g HH ’ https://m.edsoo.ru/1eb19f9e
MIPUMEHEHUE
Oxcup yrnepona(ll), oxcun yrnepona(lV), yronbhast bubmmoreka [JOK
62 i
KHUCIIOTA U €€ CONU https://m.edsoo.ru/dba58adf
63 Pemenue 3amay pa3aMvHBIX THIIOB bubmmorexa [JOK
AdTP https://m.eds00.ru/6029b609
64 Kpemuuii: Haxox1eHue B MPUPOJE, CIIOCOOBI MOTyYeHUs, bubnuoreka [IOK
(hU3MYECKre U XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/143558ab
bubmnoreka IIOK
65 v
Oxcun kpemuusi(1V), kpeMHuEBast KUCIOTa, CHIIMKATHI https://m.edsoo.ru/317067b1
[Tpumenenne kpeMHUs U ero coenuHeHuid. CTeKIo, ero bubmorexa LOK
66 ' ’ https://m.edso0.ru/393cdac0
TTOJLYHCHHE, BUIABL CTCIA https://m.edsoo.ru/5823cefb
67 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmorexa LOK
&P https://m.eds00.ru/b624f801
68 CucremaTu3aius ¥ 0000IIeHHE 3HAHUN TIO TeMe bubnmnoreka [JOK
"Hemertannsr" https://m.edso0.ru/6e864db5
bu6nuorexa [IOK
69 K 0 "H "
OHTpoOIIbHAs paboTta mo TeMe "Hemeramsl https://m.edsoo.ru/d0A84CT6
70 AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOThI, KOPPEKIIUS bubnmnoreka [JOK
O1IMO0K https://m.edso0.ru/2b7e9510
[Tonoxenue meraiutoB B Ilepuoanyeckoii cucreme
71 XUMHUYECKUX 3JIeMeHTOB. OcOOEHHOCTH CTPOSHUS Bubmmorexa [IOK
' P https://m.eds00.ru/9839c16¢c
ANEKTPOHHBIX 000JI0UEK AaTOMOB METAIIJIOB
72 Oo6mue ¢pusznyeckue cBoiicTBa MeTaisioB. [Ipumenenue bubnmnorexa [JOK
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METAIJIOB B 6BITy N TEXHHUKEC

https://m.edsoo.ru/51dac9d3

73 CmnaBel MeTaJIoB. KOoppo3us MeTaioB bubmmorexa HOK
- NOPP https://m.edso00.ru/42b872e3
74 Pemrenue 3agad pa3indHbIX THIIOB bubmmorexa TIOK
p https://m.edsoo.ru/e3de37b6
75 DNEeKTPOXUMHUYECKUHN Psi/l HAPSHKEHU METAJIIOB. bu6muoreka [IOK
OO61mue crocoObl MOTYyYeHUS] METAIUIOB https://m.edsoo.ru/94eb377a
O6mras xapakreprucTuka MeTayioB |A-rpymmsl
[Teproanueckoit CUCTEMBI XUMUYECKHUX 2JIEMEHTOB.
76 Hatpwuii u xanwmii: nony4yenne, pU3nuecKue U XUMHUIECKHE bubmmorexa LOK
P ' v ’ https://m.edsoo.ru/e12c26b3
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U UX
COCIMHCHUI
O6mas xapakrepuctuka Metamion || A-rpymrmbl
[Teproanyueckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.
77 Marnuii 1 KaJbIUii: MoTy4YeHne, GU3nIecKue u bubnnorexa LIOK
S TTOUYHCHIE, https://m.eds00.ru/7c3e49c0
XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
UX COEINHEHNN
78 JKécTKoCTh BOMIBI M CIOCOOBI €€ yCTpaHEeHUs bubmmorexa TIOK
yerp https://m.edsoo.ru/c74bfae9
79 AnroMuHUI: ony4yeHue, Gu3nueckue 1 XMMHYECKre bubmuoreka [JOK
CBOMCTBA, IPUMEHEHUE https://m.edso0.ru/0e79b266
AMpoTepHbIe cBONCTBA OKCHIA U TUIPOKCHIA
80 ATFOMUHUS, THAPOKCOKOMILIEKCH AIIFOMUHMUS, UX bubmorexa TIOK
’ P ’ https://m.edso0.ru/5d12d318
MIPUMEHEHHE
81 Pemenuve 3amau pa3nuvHBIX TUIIOB
ITpakTuyeckas pabora Ne 7. Pemenue
| bubnunorexa LIOK
82 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe "MeTallbl TTIaBHBIX

noArpymm”

https://m.edsoo.ru/27a4af43
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OO6m1ast XxapakTepruCTUKa METAITIOB TOOOYHBIX TTOATPYIIIT

but6mmoreka [IOK

83 B-rpynm) [Tepuoaudeckoit CHCTEMbI XUMHUYECKHX
(b-rpymm) Iepuon https://m.eds00.ru/610d7431
3JIEMEHTOB
84 du3nyYecKre 1 XMMUYECKHE CBOMCTBA XpoMa U €ro bubnuorexa [JOK
COCAMHEHHH, UX PUMEHEHUE https://m.edso00.ru/9911bef3
Baxueiimne coenuHenust Mapranua. [lepmanranar kanus, bubmmoreka [JOK
85 .
€ro OKUCIUTENBHBIE CBONCTBA https://m.edso0.ru/039d69c8
86 du3nueckue U XUMUYCCKHE CBOMCTBA JKejIe3a U ero bubnunorexa LIOK
coenuHeHui. [lonyuenue u mpuMeHeHne CIIaBOB XKelle3a https://m.edsoo.ru/1b7f8741
87 du3nYecKre 1 XUMUYECKUE CBOMCTBA MEJIU U €€ bubmuorexa [JOK
COEAMHEHHH, X IPUMEHEHUE https://m.edsoo.ru/2bc0f954
dusnyeckre 1 XUMHYECKUE CBOMCTBA ITMHKA U €T0
88 COCIMHCHMH, NX TPUMEHEHUE. I MIPOKCOKOMILIICKCHI bubmorexa LOK
s ’ p - HAP https://m.edsoo.ru/b1f2beal
LIMHKA
[IpakTuueckas paborta Ne 8. Pemenue
" bubnmnoreka [HOK
89 AKCIICPUMEHTAIIBHBIX 3a7a4 110 TeMe ""MeTalbl
" https://m.edsoo.ru/a6e352ea
MOOOYHBIX MOATPYII
90 Perenuve 3a1a4 pa3IMdHBIX THIIOB bubmorexa LOK
A&t https://m.edsoo.ru/a8b83d83
01 O06001IeHre U cucTeMaTU3aIks U3YIEeHHOTO0 MaTepuana bubnmnoreka [JOK
o Teme "Metanibr" https://m.edsoo.ru/e91fe975
bu6nuorexa [IOK
92 KonTponbras pabora mo teme "MeTamibr"
p p https://m.edsoo0.ru/83f63ea3
93 AHanu3 pe3yabTaTOB KOHTPOJIBHOM paOOThI, KOPPEKITUS bubnmnoreka [JOK
(91115 (03 https://m.edsoo.ru/9ebff2fd
Ponb xumun B o0ecrieueHuN YCTOWYHUBOTO Pa3BUTHS
bubnunorexa LIOK
94 yenoBedecTBa. [loHSATHE O HAYYHBIX METOIaX

ncciaca10BaHus BEIICCTB

https://m.edso0.ru/080fe1f0
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HayuHble mpUHIUIBI OpraHu3alui XUMHYECKOTO
95 MPOU3BOJICTBA. [[pOMBITINIEHHBIE CITOCOOBI TTOTYUEHUS 1 Bubmmorexa [IOK
P . s P yi https://m.edsoo.ru/2e45a44f
BOKHEUILIUX BEIECTB
96 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl U €ro 1 bu6muoreka [IOK
HOCIENCTBU https://m.edsoo.ru/9f11bf51
but6mmoreka [IOK
97 XuMus U 30pOBbe yesoBeka. JIekapcTBeHHBIE CPeICTBA 1 https://m.edsoo.ru/a6552721
08 Xumusg iy, Pons xumMuu B o0eciedeHun MUIeBOM 1 but6mmoreka [IOK
0€301acHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepnsie cpenctpa. beitoBas 1 bubnuoreka [IOK
XUMUS https://m.edsoo.ru/da42d5a9
100 XHMHS B CTPOUTENBCTBE. BaskHENIINE CTPOUTEIIBHBIE U 1 bubnmnorexka HOK
KOHCTPYKLIMOHHBIE MaTepUaIb https://m.eds00.ru/61e69003
101 XuUMHS B CEILCKOM X03siiicTBe. Opranndeckue u 1 bubnmnoreka [HOK
MUHEpaJIbHbIE y100peHus https://m.edsoo.ru/fd39587d
102 | Cucremaruzanus u 0000IEHUE 3HAHUI 110 TEME 1 E::Sjiﬁfg;?ﬁﬁb 979670
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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IMPOBEPSIEMBIE HA EI'D 11O XUMWHM TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBHOM MTPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OEPA3OBAHUSI

Kon
nposepsie
MOT0
TpeboBaH
us

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oouiero oopazoBanus

Bnanenue CHCTEMOM XMMHYECKHX 3HaHPII>i, KOTOpas BKIKOYACT:

11

OCHOBOIIOJIATAIONINE TOHATHS (XMMHYECKHH OSJIEMEHT, aToOM, H30TOIbI, JJIEKTPOHHAs 00oJ0YKa aroma, S-, p-, d-
JIEKTPOHHBIE OpPOUTAIM aTOMOB, OCHOBHOE M BO30YXJIEHHOE COCTOSHHUE aTOMa, HOH, MOJIEKYJa, BaJEHTHOCTD,
ANEKTPOOTPHLIATEILHOCTh, CTEIICHb OKUCIICHHS, XMMHUYECKas CBs3b (O- W T-CBSI3b, KPATHBIC CBSI3H), TMOpPHIU3AIMS
aTOMHBIX OpOMTasell, KpUCTAJUIMUECKash PeETKA, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIA 00bEM, MOJISIpHAs KOHLIEHTpaLus,
pacTBOpbl (MCTUHHBIEC, TUCHEPCHBIE CHCTEMBI), KPUCTAUIOTUIAPATHI, YIJIEPOJHBIM CKeseT, (PyHKUHMOHaJbHAas TIpyImia,
paaukai, HW30Mephbl, CTPYKTypHas ¢opmyna, Hu30Mepusi (CTpYKTypHas, TIeoMmeTpuyeckass (LKc-, TpaHCU30MeEpus),
TOMOJIOTMYECKUH psiJl, TOMOJIOTH, YIJI€BOJOPOIbI, KUCIOPOA- U a30TCOJAEpKAIINE COSIUHEHMs], OMOIOrMUeCKd aKTUBHBIE
BelecTBa (yrieBOJbl, JKUPBI, OEIKH), MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COEIUHEHMS,
KPEKHUHT, pU(GOPMUHT, TUIBl XMUMHUYECKUX pEaKUui (OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U IHJIOTEPMUYECKHE,
peakuuu HMOHHOro oOMEeHa, TOMO- U TeTeporeHHble, oOpaTHMMble U HEOOpaTUMBIE), PACTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, DJIEKTPOIUTHUECKAs TUCCOLUALNSA, CTENEHb JUCCOLMALUU, OKUCIUTENb, BOCCTAHOBUTENb, IEKTPOIIN3,
CKOPOCTh XUMHUYECKON PEAKI[MN, XUMHUUECKOE PABHOBECHUE)

1.2

TEOPUU W 3aKOHBI (TeOpuUs XUMHUYECKOTOo CTpoeHus opranudeckux BemecTB A.M. bByrtnepoBa, Tteopus
ANEKTPOJUTHYECKOM auccouuauuu, llepuoaumueckuit 3akon JI.JMI. MenaeneeBa, 3aKkOH COXpPaHEHHsS MaccChl),
3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK XUMHH, MHUPOBO33PEHUECKME 3HAHUA, JIekKAllMe B OCHOBE IIOHMMaHUS
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJIEHUN, COBPEMEHHBIE IIPEJACTABICHUS O CTPOEHNUH BELIECTBA HA ATOMHOM,
MOJIEKYJIIPHOM U HaJAMOJIEKYJISIPHOM YPOBHSIX




IpeaACTaBICHHUA O MCXaHU3MaX XHUMHYCCKHUX peaKHHﬁ, TEPMOANHAMHUYCCKUX M KHHETHYCCKUX 3aKOHOMEPHOCTAX HX

1.3
MIPOTEKAHUS, 0 XUMHUYECKOM PaBHOBECHUH, IUCIIEPCHBIX CHCTEMaX

14 (aKTOJIOTHUECKUE CBEACHUS O CBOWCTBAX, COCTaBe, IOJY4YeHHHM U O€30IaCHOM HCIOJIb30BAHUU BaKHEHIINX
' HEOPTraHNYECKUX U OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH EATETLHOCTH YeIOBEKa

15 o0miye Hay4yHble MPUHIMIBI XMMHYECKOro IMPOU3BOJCTBA (HAa MpHUMEpEe IMPOU3BOJCTBA CEPHOM KHCIOTHI, aMMHaKa,
' MeTaHoJ1a, mepepaboTku HehTH)
2 ChopmMupoBaHHOCTH YMEHUI BBISBIISTH:

91 XapaKTepHble NMPU3HAKU U B3aMMOCBSA3b M3YYCHHBIX MOHSATHH, MPUMEHATH COOTBETCTBYIOIIME TMOHATUS MPU OMHUCAHUU
' CTPOCHHS M CBOMCTB HEOPraHUYECKNX U OPraHMYECKUX BEIIECTB M MX IPEBpaIICHUN

99 B3aMMOCBSI3b XMMHUYECKUX 3HAHUN C TOHATUSAMHU U TPEACTABICHUSAMHU JAPYTUX MNPEIMETOB JUisl Oojiee OCO3HAHHOIO
' MMOHUMAaHUS U 00BSICHEHUS CYIIIHOCTH MAaTePHAIbHOTO €IMHCTBA MUPa
3 ChopMupoBaHHOCTH YMEHHUS UCIIOJIB30BATh:
31 HAUMEHOBAHMSI XUMHYECKHX COCIUMHEHHH MEXIYHAapOJAHOTO COI03a TEOPETUYECKOW M MPUKIAJAHON XUMUU H
' TPUBUAIBbHBIC HA3BAHUS BEIIECTB, OTHOCSIIUXCS K U3YUYEHHBIM KJIaCCaM OPraHUYECKUX U HEOPTaHMYECKUX COCAMHEHUN
392 XUMHAYECKYI0 CHMBOJIMKY [UIS COCTaBJIEHHS (DOpMyJT HEOPraHWYECKHWX BEIIECTB, MOJIEKYISPHBIX M CTPYKTYPHBIX
' (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (OPMYJ OPraHNYECKUX BELECTB
4 CpopMUpOBaHHOCTH YMEHHUS KIACCUDUIIMPOBATD:

41 HEOpraHWYECKHe BEIIECTBA, CAMOCTOSTEIBHO BBHIOMPATh OCHOBAHUS M KPHUTEPHU U KJIACCH(PHKAIMK HM3ydaeMbIX
' XHUMUYIECKUX 00BEKTOB

42 OpraHMYecKHe BEIIECTBA, CAMOCTOSTEIHbHO BHIOMPATh OCHOBAHUS M KPUTEPUU IS KITACCU(PHUKALINU N3y4aeMbIX XUMUYECKUX
' 00BEKTOB

43 M0 PA3IMYHBIM MPU3HAKaM (YHCITY M COCTaBY pearrpyrolInX BEIIECTB, TEINIOBOMY d(D(PEKTy peakiuy, N3MEHEHUIO CTEIICHEeH
' OKHCIICHHSI DJIEMEHTOB, OOPAaTHMOCTH PEAKIINU, YIACTHIO KaTaTn3aTopa)
5 CchopMupOBaHHOCTb YMEHMS XapaKTEepPU30BaTh DJEKTPOHHOE CTPOEHHE AaTOMOB (B OCHOBHOM U BO30YXIEHHOM

COCTOHHHH) M HOHOB XMMHYECKHMX JJIEMEHTOB 1 — 4 NepruoaoB Hepnommecxoﬁ CHUCTCMBI I[I/I MeHpeneeBa U HX




BaJICHTHBIC BO3MOKHOCTH, UCII0JIb3Yys NOHATHA S-, p-, d'3J'ICKTpOHHBIC Op6I/ITaJ'II/I, SHEPIreTUUCCKHUE YPOBHU

CdhopmupoBaHHOCT YMEHHS OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX

6 .
MU COCIMHEHHH 110 TIepUoJIaM U TpyIam
7 ChopmupoBaHHOCTH YMEHHUS COCTABIISATh YPABHEHUSI XUMUYECKUX PEAKIIUN M PACKPBIBATH UX CYITHOCTH:
7.1 OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIl MOCPECTBOM COCTABIICHHUS AJIEKTPOHHOIO OajlaHca 3TUX peaKlui
79 YpaBHEHUS PEaKIMil pa3lMyYHBIX TUIIOB; MOJHBIE U COKpANIEHHBIE YPAaBHEHUS DPEaKIMi MOHHOTO OOMEHa, YUYHUThIBas
' YCIIOBUS, IPU KOTOPBIX 3TH PEAKIMH UIYT A0 KOHIA
7.3 peaKknuii THAPOIH3a, PEaKIni KOMIUIEKCooOpa3oBaHus (Ha MIPUMEPE THAPOKCOKOMILICKCOB IUHKA U aJTFOMUHUS)
8 ChopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:
Ha KOHKPETHBIX MMPUMEPAX XapaKTep 3aBUCUMOCTH PEaKIIMOHHOW CIOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT KPaTHOCTH
8.1 U THMa KOBAJEHTHOW CBSI3U (G- U T-CBSI3W), B3aMMHOI'O BIUSHUS aTOMOB M TPYNI aTOMOB B MOJIEKYJaX, a Takke OT
0COOCHHOCTEH pean3alyy pa3InyHbIX MEXaHU3MOB MTPOTEKAHUS PeaKIuil
8.2 XapaKTepHbIe XWMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIONIUMHU OSKCIICPUMEHTAMH H 3alUCSIMU  yPaBHCHHMA
' XUMHYCCKHUX PEAKIIHIA
ChopmupoBaHHOCTh YMEHHS XapaKTepH30BaTh COCTAB M Ba)KHEWIIME CBOWMCTBA BEIIECTB, MPUHAIISKANINX K
9 onpeAenEéHHbIM KJaccaM M TPYIMIaM COEJUHEHHH (TpPOCThie BEUIECTBA, OKCHABI, THAPOKCHUBI, COJH; YTIEBOIOPOIbI,
MpOCThie AQUPHI, CIHUPTHI, (EHOIBI, aTbACTHABI, KETOHBI, KAPOOHOBBIE KHUCIOTHI, CIOKHBIE d(UPHI, KUPBI, YIIEBOJBI,
aAMUHBI, aMUTHOKHUCJIOTHI, OCITKH )
10 ChopMupoBaHHOCTH YMEHUS MPOBOJIUTH PACUETHI MO0 XUMUYICCKUM (DOPMYJIaM M yPaBHEHUSM XUMHUYCCKUX PEAKIHH C
WCIOJIb30BaHNEM (DU3HUYCCKUX BEITUIHH:
101 Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIMH, €CJIM OJTHO U3 UCXOAHBIX BEUIECTB JaHO B BUJE PAcTBOpPA C
' ornpeAenEéHHON MacCOBOM J0JIei pacCTBOPEHHOTO BEIIECTBA WIIM JAHO B M30BITKE (MMEET IPUMECH )
10.2 MaccoBOM MM 00BEMHOM J10JIH, BBIX0/1a MPOJYKTA PEAKLIUU
10.3 TerTIoBOTO A deKTa peakiui

104

00BEMHBIX OTHOLLIEHUI I'a30B




10.5

10 HAXOXKJCHUIO XUMUYIECKOU (POpPMYIIBI BEIIecTBa

11

BHal[eHI/Ie CHCTEMOM 3HAHUM O MCTOaX HAYUYHOTO IMO3HAHUA SIBIICHHI MMpUupoabl, UCIIOJIB3YCMbIX B CCTCCTBCHHLIX HAayKax
U YMCHUC NPUMCHATH 3TU 3HAHUA MPHU SKCICPUMCHTAIBHOM HCCICAOBAHWH BCHICCTB U JJIA 00BACHEHH XUMHYECKUX
HBJIGHI/II;'I, HMCIOIKUX MCCTO B IIPUPOJIC, HpaKTquCKOﬁ JACATCIIBHOCTHU 4YCJIOBCKA U B HOBCCHHGBHOﬁ KHU3HHU

12

CdopmMupoBaHHOCTh YMEHUS IPUMEHSATH (MCIIOIB30BaTh) 3HAHUS O COCTaBE M CBOMCTBAX BEIECTB IS AKCIIEPUMEHTAITLHOM
MPOBEPKH THUIOTE3 OTHOCHTEIHLHO 3aKOHOMEPHOCTEH TMPOTEKAHWS XHMHYECKUX PEAKIUid W IPOrHO3HPOBAHUS
BO3MOXXKHOCTEH WX OCYIIECTBIICHHUS, CUCTEMHBIC XUMHUYECKHE 3HAHHS JJIs1 OOBSCHEHHS W IMPOTHO3WPOBAHUS SIBJICHUH,
UMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPOY; AJS MPHUHATUS TPAMOTHBIX PELICHUN MPOOJIeM B CHUTYallUsX, CBSI3aHHBIX C
XUMHUEH

13

CdopmMupoBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOAUTH XUMUYECKUIN SKCIEPUMEHT (TIOJIyYEHHE U U3YyUEHHE CBOICTB
HEOPTaHMYECKUX W OPraHWYeCKHX BEIIECTB, KAYCCTBCHHBIC PEAKIIMHM YIJICBOJOPOAOB PA3JMYHBIX KIACCOB H
KHCIIOPOJICOICPKAIUX ~ OPTraHMYECKHX BEIIECTB, PEIICHWE OKCICPUMEHTAIBHBIX 3a7ad I0  PACIIO3HABAHUIO
HEOPraHUYeCKNX W OPraHWYECKUX BEIIECTB) C COOJIOJIEHHEM IMpaBWi OE30MacHOTrO OOpalieHus C BEHIECTBAaMU U
nabopaTopHBIM 000pynoBaHHEM; (OPMYIMPOBATH IETTU MCCIIEOBAHUS; TIPEICTABIATh B PA3IUYHON (hopMe pe3yibTaThl
OKCIICPUMCHTA, AHAJIM3UPOBATH U ONCHHUBATH UX JOCTOBCPHOCTH

14

ChopMHPOBAaHHOCTE YMEHHUSI OCYLIECTBJIATH LIEJIECHANpPABICHHBI IMOMCK XWUMHUYECKOH HHpOpMAlMU B pPa3IMYHbBIX
UCTOYHMKaX (HaydHass M ydeOHO-HaydHas JMTepaTypa, CpeAcTBa MaccoBod MH(popmaiuu, ceTb VIHTepHET u Ipyrue),
KPUTUYECKH aHAJIM3MPOBATh XMMUYECKYI0 HH(pOpMalMio, rnepepadarbiBaTh €€ M MCHOJIb30BaTh B COOTBETCTBHU C
MIOCTaBJICHHON y4eOHOM 3amaueit

15

C(I)OpMI/IpOBaHHOCTL YMCEHUSA HNPOTHO3UPOBATH, AHAIIM3HUPOBATH U OLICHUBATDH I/IH(I)OpMaI_II/IIO C MO3UIHUNA 3KOJOTHYECKOMN
0e30IacHOCTH MOCIIEACTBUI OBITOBOI U HpOHSBO,[[CTBCHHOfI JACATCIbHOCTH YCJIOBCKA, CBSI3aHHOM C nepepa60TI<0171 BCIICCTB,
Cq)OpMI/IpOBaHHOCTB YMGHI/Iﬁ OCO3HaBaTh OIIACHOCTh BO3JCUCTBHSA Ha KUBBIC OpraHu3MbIl OHpeI[eJ'IéHHBIX BCIICCTB,
IIOHHUMas CMBICII ITIOKAa3aTCIIA npenenbﬂoﬁ I[OHYCTHMOﬁ KOHIOCHTpAUH, U IMOSACHATh HAa IPpUMCpPAX CITOCOOBI YMCHBILICHUA U
MPCAOTBPAIICHUA UX BPECAHOT'O BO3JICHCTBHUA Ha OpraHu3M YCJIOBCKaA




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D 110 XUMHUHN

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 Teopernyeckre OCHOBBI XUMUU
Crpoenue BemiectBa. CoBpeMeHHasi MOJI€Nb CTpPOEHHUsI aroma. PacmpeneneHue 3J€KTPOHOB MO IHEPreTUYECKUM
11 ypoBHsM. Kiaccupukanuss XuMHIeCKUX 1eMeHTOB. OCOOEHHOCTH CTPOCHHSI PHEPTETHUECKUX YPOBHEH aTOMOB (S-,
' p-, d-amemenToB). OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aTOMOB. JJIEKTPOHHAs KOH(UTypanus aroma. BaneHTHbIe
AJIEKTPOHBI
[lepnonnueckas cucreMa xumMuueckux 3meMeHToB [ M. MenneneeBa. @usnueckuii cMbica llepuoauyeckoro 3akoHa
12 J.1. Menneneesa. [IpudnHbI U 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB 3JIEMEHTOB U UX COEIMHEHUH MO0 MepruoiaM U
' rpynmnaM. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COCTUHEHHH, BBICIIUX OKCHIOB
Y TUJIPOKCHJIOB
1.3 BanenTtHocTh. DnekTpooTpuareabHoCcTh. CTEeNneHb OKUCICHUS
Bunbel xumudeckoi cBsi3u (KOBaJICHTHAs, MOHHAsA, METAJZIMYECKasi, BOJOPOJHAs) U MEXaHU3Mbl €€ 00pa3oBaHMUS.
14 MexxMoJeKynspHble B3auMOJACUCTBUA. BemiecTBa MONEKYJISIpPHOTO U HEMOJEKYISPHOrO CTpoeHHs. Turmbl
KPUCTATTMYECKHUX PEeETOK. 3aBUCUMOCTD CBOICTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH
15 Xumunyeckas peakius. Knaccudukanus XMUMHUECKUX peaklMid B HEOPTaHWYECKOW M OpPraHM4YecKod XMMHUU. 3aKOH
' COXpaHCHHSI MACChI BEIECTB
1.6 CKOopoCTh peakinu, e€ 3aBUCUMOCTh OT Pa3IuYHbIX (PaKTOPOB
1.7 TernoBsie A hekTh XUMHUYeCKUX peakiuil. TepMoxumMuueckue ypaBHEeHUs
18 OOpatumbie peaknuu. XUMHYECKoe paBHOBecHe. DakTOphl, BIUSIONIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
' [Tpunanun Jle Hlarense
19 OnekTponuTrueckas auccoruanus. CuiabHbIe U cnadbie dJeKTpouThl. Cpesia BOIHBIX PACTBOPOB BEIIECTB: KUCHa,
' HelTpanbHas, menoyHas. Crenenp aucconuanuu. Peakuyn noHHoro oOMeHa
1.10 IMuaponus coneii. Monnoe nmpoussenenue Boabl. Bogopoauerit mokasarens (pH) pactBopa
111 CrocoObl  BBIpOKEHMSI KOHIICHTPAIIMM PACTBOPOB: MaccoBas JOJII PAcTBOPEHHOTO BEIIECTBA, MOJISIPHAS
' KOHIIeHTpanus. HachIeHHbIe 1 HEHACHIIICHHBIE PACTBOPHI, PACTBOPUMOCTh. KprcTayuioruapatsl
1.12 OKHCINTENFHO-BOCCTAHOBUTEIbHBIE peakuuu. [loBeeHne BemiecTB B cpenax ¢ pasHbIM 3HaueHueM PH. Metoss




AJIEKTPOHHOTO OasiaHca

1.13 DIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH
2 OCHOBBI HEOPTAHMYECKON XUMUHU
2.1 Knaccudukanus Heoprannyeckux coenHeHnii. HoMeHknarypa HeopraHn4eckux BEIIeCTB
99 XUMHYEeCKHEe CBOMCTBA BAXKHEHIIINX METAJJIOB (HATPUM, KA, KalbI[Ui, MarHUi, aJIIOMUHUHN, IIUHK, XPOM, JKEJEe30,
' Meib) ¥ uX coenuHeHnid. O0Imue croco0bl MOTy4YeHUs! METAJIOB
53 XUMHUYECKUE CBOWCTBA BaXHEHWIIMX HEMETAUIOB (TaJlOr€HOB, CEpbl, a30Ta, (ocdopa, yriaepona U KpeMHHU) U UX
' coeIMHEHUH (OKCHJIOB, KUCIOPOICOIEPKAIUX KUCIOT, BOJAOPOIHBIX COEANHEHH)
24 I'eneTn4eckas CBSI3b HEOPraHUYECKHUX BEIIECTB, IPUHAICIKAUX K PA3TIMYHBIM KJIaCCaM
95 #HHPar##H#  nenTudukanms HeopraHMUECKNX coeAnHeHu. KauecTBeHHbIE peaky Ha HEOPTraHUYECKHE BEIIeCTBA
' Y MOHBI
3 OCHOBBI OPTraHMYECKOM XUMUU
OCHOBHBIE OJIOKEHUSI TEOPUH XMMHUYECKOTO CTPOEHUsI opranndeckux coeauHennii A.M. bytieposa. Yranepoauslit
31 CKEJIET OpPraHMYecKOW MOJIeKyNbl. KpaTHOCTh XMMHUYECKOW CBS3HM. S- M P-CBs3U. SP3-, SP2-, SP-THOpuAM3anUN
' opOuTaneii aTOMOB yriiepoaa. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOCHHS MOJIeKys. ['omomorm.
I'omonornuecknii psa. Mizomepus u nzoMepsl
3.2 [Tonstre o pyHkuroHaNbHOM rpymie. OpueHTauoHHbIe 3()PEKTh 3aMmecTUTeNeH
33 [IpencraBinenne o KilaccU(PUKAMU OpPraHMYEeCKUX BellecTB. HoOMeHKIaTypa OpraHM4ecKux COEAMHEHUMN
' (cucremaTnyeckasi) ¥ TpUBHAJIbHbIE Ha3BaHMsI BAXKHEHIINX MPEJICTaBUTENIEH KJIACCOB OPraHMYECKUX BEIIECTB
3.4 CBobOosHOpaAMKaNbHBIE M MOHHBIA MexaHu3Mbl peakuuu. Ilonstie o Hykineodune u snexrpoduie. IlpaBuio
' MapxkosHukoBa. [Ipasuio 3aiinesa
AJikaHbl. XHMMHYECKHE CBOMCTBA QJKaHOB: TaJOTEHUPOBAHUE, AETHMAPUPOBAHUE, TEPMHUUECKOE Pa3I0KEHUE,
3.5 KpEKUHT, n3omepusanusi, roperue. [lomyuenue ankanoB. [{uxmoankanel. Criennduka CBONCTB IHKIOAIKAHOB C
MaJIbIM pa3MepoM HHUKIIA. Peaknuy mpucoeIMHEeHNs M paJuKAIbHOTO 3aMEICHMS
AnxeHsl.  XUMHMYECKHME  CBOWCTBA:  pEaKLUUMU  MPHUCOETUHEHHs  (TaJOTeHUpPOBAaHUE,  TUAPUPOBAHHE,
3.6 THJIPOTaJOreHUPOBaHNe, TUpaTalts), TOPEHUs, OKUCICHU U noluMepu3auy. [IpomblinieHHbIe U 1abopaTopHbIe

CITIOCOOBI MOJIYYCHH S aJIKCHOB




3.7

AnkagueHsl. XMMUYECKUE CBOMCTBA AJKaJAMEHOB: PEAKLMM NPUCOEAWHEHUS (TMAPUPOBAHUE, T'aJIOTEHUPOBAHUE),
ropeHus U nonumepusanuu. Ilonydenue aikagueHoB

3.8

Anxuapl. XUMHUYECKHE CBOMCTBA: pPE€akuu MPHUCOCIUHCHUA (FaJ’IOFCHI/IPOBaHI/Ie, TUAPHUPOBAHUE, THUApaTalusd,
FI/I,I[pOFaJIOI‘eHI/IpOBaHI/Ie) Kak c1oco0 MMOJIYYCHHS IMOJIMMEPOB U APYIUX IMOJIE3HBIX IMTPOAYKTOB. PeaKHI/II/I 3aMCIICHUA.
FopeHHe AllCTUJIICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMCHHU JJIs1 CBAPKH U PE3KU METAJIIIOB. HpI/IMeHeHI/Ie
allCTUJICHA

3.9

Apenbl. XUMHUYecKHe CBOMCTBA O€H30J1a: PeaKkIUu IEKTPO(GUIBHOTO 3aMeIleH!s], TPUCOSANMHEHUS (THAPUPOBAHHE,
raorenupoBanue). Peakmus ropeHus. OcoOEHHOCTH XHWMHYECKHUX CBOMCTB Toiryona. Ilomydenue OeH3oma.
OcoOeHHOCTH XMMHUYECKUX CBOWCTB ctupona. [lomumepusamusi crupona. CrocoObl MOMydeHUS M NPUMEHEHUE
apoOMaTHUYECKUX YIIJIEBOJAOPOJIOB

3.10

CHI/IprI. HpeI[eJ'IBHLIC OJITHOATOMHBIC CIIMPTHI. XyMHUYeCcKHe CBOMCTBA: B3aUMOJCHCTBHE C HaTpueM KakK crmoco0
YCTAHOBJICHUS HAJINYUA THAPOKCOTPYIIILI, C TAJIOTCHOBOAOPOAAMHU KaK crocod MMOJIYYCHHU paCTBOpHTGHeﬁ, BHYTpHU-
U MCXKMOJICKYJSIpHAd ACrujaparanus. Peakuus rOpCHHA. HonyquI/Ie OTaHOJIa: PCaAKIUA 6pO)KeHI/I$I T'JIFOKO3hI,
ruaparanus OTHIJICHA. OTHIICHTIINKOJIb U T JIMOCPHH KaK IMPCACTABUTCIIN ITPCACIbHBIX MHOT'OATOMHBIX CIIMPTOB

3.11

®enon. XuMUYecKue cBoiicTBa (heHoa (peakiuu ¢ HaTpueM, TUAPOKCUI0M HaTpusi, 6pomom). [lonyuenue gpenomna

3.12

Anpnerunpl.  XUMHUYECKUE CBOWCTBA MPENCIBbHBIX allbJCTHIOB: THJIPHUPOBAHUE, KAYCCTBEHHBIC pEaKIUK Ha
KapOOHUJIbHYIO TPYMITy (peakius «cepeOpsHOTo 3epkanay, B3aumoaeiicteue ¢ ruapokcuaom meau (I1). Ilonyyenue
MpeelbHBIX albJErHI0B: OKUCICHHWE CIUPTOB, THIApATallds aleTuIeHa. AIETOH KakK MPEeACTaBUTENh KETOHOB.
Oco0eHHOCTH pPeaKINK OKUCIICHHS alleTOHa

3.13

Kap6OHOBBIe KHCIOTHl. XHUMHUYECKHE CBOMCTBA MMpEaACIIbHBIX OJHOOCHOBHBIX Kap6OHOBHX kucior. OcobeHHOCTH
XHUMHYECKHX CBOMCTB MypaBLHHOﬁ KHUCJIOTHI. HonyquI/Ie MNpEaACIIbHBIX OJHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT!
OKHCJICHHUC QaJIKAHOB, AaJIKCHOB, IICPBUYHBIX CIHUPTOB, aJIbACTUIOB. Bricmue MNpEACIIbHBIC U HCIPCACIIbHBIC
Kap6OHOBBIe KHUCJIOTHI

3.14

Cnoxuble 3¢upsl ¥ Kupbl. CrnocoObl MOIYYEHHS CIOXKHBIX 3QupoB. OOpaTUMOCTh peakUuH STepUUKaAIIH.
[IpumeHeHue CIOXHBIX A(PUPOB B MUILEBON M MapdroMepHON MPOMBINUIEHHOCTH. JKUpPBI Kak CIOKHbIE 3(UpPbI
TIIMLEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT. XMMUYECKHE CBOMCTBA KUPOB: THIPUPOBaHUE, OKUcieHue. ['uaponus,
WIN OMBUIEHHUE, )KUPOB KaK CIOCOO MPOMBIIUIEHHOTO MOJIYYEHHs COJeH BBICIIMX KapOOHOBBIX KHUCIOT. MBLIA Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT

3.15

XUMHUYEeCKHe CBOMCTBA TIIFOKO3EI: pC€akmun C y4aCTUEM CIHUPTOBBIX H aHB)IeFI/I)IHOfI Tpynm U MOJIOYHOKHCIIOC




Opoxxkenue. IlpuMeHeHue TIIOKO3bI, €€ 3HAYCHHE B JKU3HENEATEIILHOCTH oOpranm3ma. Jlucaxapuabel: caxaposa,
ManbTO3a. BoccranaBnuBarole 1 HEBOCCTaHABIUBAtOLMe aucaxapuabl. ['uaponus aucaxapuaos. Ilonucaxapuabl:
Kpaxmal, riukoreH. CTpoeHue MakKpoMOJIEKYJ Kpaxmaja, IJIMKOIeHa M Leiunoo3bl. dusnueckne cBOHCTBA
KpaxMaja M LEeJUII0J03bl. XUMHUYECKHE CBOMCTBA KpaxMmaja: THUJIPOJIM3, KaueCTBEHHash pEaKIUsi C HOJOM.
XUMHUYECKUE CBOMCTBA IEJUTIONO3BL THUAPOIJU3, MONy4eHHE S(PUPOB IEIUT0N03bl. [loHSITHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, all€TaTHBIN MIEIK)

3.16

AMHHBI. AMHHBI KaK OpPraHWYeCKHE OCHOBAaHHUS: PEAKIIMH C BOJOW, KHUCIOTaMH, PEaKIUs TOpeHHs. AHWIMH Kak
MPEACTABUTEh APOMATUYECKHX aMHHOB. XMMUYECKHE CBOMCTBA aHWJIMHA: B3aUMOJICUCTBUE C KHCIOTaMHU, OpOMHOM
BOJIOW, okucieHue. [lomydyeHne aMHHOB QJIKWIMPOBAHMEM aMMHaKa M BOCCTAHOBJICHHEM HHUTPOIPOM3BOIHBIX
yTJIEBOJIOPOIOB

3.17

AMUHOKUCIOTBI # OenKu. AMHHOKHCIOTHI Kak amQoTepHbIe oOpraHudeckue coeauHeHus. (OCHOBHBIC
aAMUHOKHCIIOTBI, OOpasyromnue Oenku. XUMHUYECKHE CBOWCTBA OCJIKOB: THJPOIU3, JEHATYypamwus, KadyeCTBCHHBIC
(1BeTHBIC) peakiuu Ha OeIKu

3.18

CTpOGHI/Ie " CTPYKTYypa IMOJIUMCPOB. 3aBHCHUMOCTH CBOMCTB NIOJIMMEPOB OT CTPOCHUA MOJICKYJI. OCHOBHBIE CIIOCOOBI
MOJIYYCHHUS BBICOKOMOJICKYIISAPHBIX COGﬂHHCHHﬁZ pC€aKluu IMOJUMEPU3AINU U ITOJIMKOHACHCAILUHU. KJIaCCI/ICI)I/IKaI_II/IH
BOJIOKOH

3.19

#HHPar##H#  nenTudukanms opraHMUecKuX CoeMHEeHUH. Perenne skcrepruMeHTaIbHbIX 3a/1a4 Ha paclio3HaBaHHUE
OpPraHMYECKUX BEIIECTB

3.20

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

XUMHUS U KU3Hb

4.1

Xumus B MOBCEIHEBHOM *u3HU. [IpaBuia Oe3omacHOi pabOThI ¢ €IKUMHU, TOPIOYUMHU U TOKCHYHBIMHU BEIIECTBAMU,
cpelcTBamMu OBITOBOM XUMUM

4.2

XUMHS U 310pOBbE. XUMHSI B MEIULMHE. XUMHUSA U CEIIbCKOE XO3SIMCTBO. XUMHUS B IPOMBILUIEHHOCTH. XUMUS U
SHEpreTUKa: MPUPOIHBIN U MOMYTHBIA HEPTSIHOM rasbl, UX COCTaB U Ucnonb3oBanue. CoctaB He(TH U €€ mepepadoTka
(pUpOIHBIE UCTOYHUKH YTIIEBOJOPOJIOB)

4.3

XuMmus U sKosorus. XUMHUYECKOe 3arpsi3HEHHUE OKpYXarolled cpeabl U ero mocieactsus. OxpaHa ruapocdepsl,
MOYBBI, aTMOCHEpHI, (GIOPHI M (PpayHBl OT XUMUYECKOTO 3arps3HeHus. [Ipobiema 0TX0/10B U MOOOYHBIX MPOAYKTOB.
AJbTepHATUBHBIE HCTOYHUKU YHEPTHH




OGH_II/IG NpEACTABJICHUA O TPOMBIIIIICHHBIX criocobax MOJIYYCHHUA XUMHUYCCKUX BCUICCTB (Ha MpuMcepe Mponu3BOACTBA

4.4 aMMHaKa, CcepHOM Kuciorbl). U€pHas u uBerHas Meraunyprus. CTEKIO M CHIMKATHAs IPOMBIIIEHHOCTb.
IIpomblnennast opranndeckast XuMus. CoIpb€ JUIs OpraHMueCKON NPOMBIIUIEHHOCTH

5 Tunel pacy€THBIX 3a1a4

51 Pacuérsl Macchl BenjecTBa WM 00bEMa ra3oB 0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WIH 00BEMY OHOTO U3
' Y4aCTBYIOIIMX B PEAKIUU BEUIECTB

5.2 Pacuérel TemoBoro s dexra peakiuu

5.3 Pacuérbl 00bEMHBIX OTHOLIEHUH Ta30B MPU XUMUUYECKHX PEAKLIUAX

5.4 Pacuérsl Macchl (00BbEMa, KOJIMYECTBA BELECTBA) MPOYKTOB PEaKLUH, €CJIM OJJHO U3 BEILECTB JJaHO B U30bITKE
' (MMeeT MPUMECH )

5.5 Pacuérsl MmaccoBoll it 00BEMHOMN JOIM BBIX0/1A MPOAYKTA PEAKIIMHU OT TEOPETUUECKH BO3MOKHOTO

5.6 Pacuérsl maccnl (00bE€Ma, KONIMYECTBA BEILIECTBA) MPOAYKTA PEAKIIMH, €CIH OJHO U3 BELIECTB JJaHO B BUJIE pacTBOPa
' C ONPeACIEHHON MAacCOBOM J10JI€M PACTBOPEHHOTO BELIECTBA

5.7 Pacuérel ¢ HCrIOIB30BaHNEM MOHATHM «MaCcCOBast OJIS1», «MOJISIPHAsE KOHLIEHTPALUA», «PACTBOPUMOCTb)

58 Haxoxxnenne MoaeKyisipHOi (hOpMyIIbl OPraHMYECKOTo BEIIECTBA 110 €T0 IMIIOTHOCTH U MacCOBBIM JIOJISIM DJIEMEHTOB,

BXOJAIHMX B €T0 COCTAB, UJIU 110 MMPOAYKTAM CrOpaHus
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3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KoHTposibHbIE U TIPOBEpOUHbIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
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