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2.1.14.Pa6ouasi nporpaMmma y4ueOHOro npeamMmera «Xumus. Yrjay0JeHHbIH YPOBEHb »

HNOACHUTEJIBHASA 3AITMCKA

Pabouas mporpamma 1o XMMHUU Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoit
Deneparumy, TpeOOBaHUH K pe3ysibTaTaM OCBOCHHUS (eiepaibHON 00pa30BaTeIbHON MPOTrPaMMBbI
cpennero  obmero  obpazoBanus(POIl  COO), mnpencraBieHHbix B DeaepanbHOM
rocyaapcTBeHHOM oOpasoBarenbHoM cTtangapre COO, ¢ yuérom KoHuenumu mnpenomaBaHus
ydaeOHOro mpeamera «XUMHs» B 00pazoBaTeNbHBIX opraHuzanusax Poccuiickoit denepammu,
peaTu3yIoNuX OCHOBHBIE 00pa30BaTENbHbBIE MPOrPaMMbl, 1 OCHOBHBIX MOJOXKeHUH «CTpaTerun
pasBuTHs BocnuTaHus B Poccuiickoit ®denepanuu Ha niepuona 10 2025 roma» (Pacnopsbkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyONEHHOTO H3y4YeHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4YHOTo o0Opa3oBanus y4vammxcsa 10-11 xmaccoB. HM3ydyenwe mpenmera,
peannzyeMoe B YCIOBUSX AU(PPEpEeHIUPOBAHHOTO, NPOGUIBLHOIO OO0y4YeHHs, MPU3BAHO
oOecnieunTh 0O0IIE00pa30BATEIbHYIO U OOIIEKYJIbTYPHYIO IMOJATOTOBKY BBITYCKHUKOB ILKOJIBI,
HEOOXOUMYIO [Tl aJanTally UX K OBICTPO MEHSIOIIMMCS YCTIOBHSIM JKU3HU B COLIMYME, a TAK¥Ke
JUTSL TIPOJIOJDKEHHSI O0OyUYeHHUSI B OpraHM3aIrsIX MpodecCHOHATLHOTO 00pa30BaHUS, B KOTOPBIX
XUMHUS SIBJISIETCS OJTHOM M3 MPUOPUTETHBIX AUCHUTUIHH.

B mporpamMMe 1o XMMHUM Ha3HAuY€HHE TMpeAMETa «XHUMHs» TOJy4YaeT MOAPOOHYIO
MHTEPIIPETALMI0O B COOTBETCTBUM C OCHOBomojararomumu noioxeHusmu ProC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJICH, COACPKAHMSI, PEe3yIHbTATOB O0YUYCHUS U TPeOOBAaHUN K YPOBHIO
MOJITOTOBKU BBIMTYCKHUKOB. CBUAETEIHCTBOM TOMY SIBJISIOTCS CJEAYIOUIME BBIMOIHIEMbIC
POrPaMMOM 10 XUMUU (QYHKITUH:

* uHbOPMALMOHHO-METOUYECKAs], peanu3alus KOTOpoil obecrneunBaeT IMOJydYeHHe
MPEICTABICHUS O WENSIX, COJAEP:KaHUM, OOIIeH cTpaTeruu OOydeHHs, BOCITUTAHUS U
pa3BUTHSL OOYYAIOIIMXCS CPEACTBAMU MpPEIMETa, U3y4yaeMoro B paMKax KOHKPETHOTO
npouIs;

®  OpraHu3alMOHHO-IUIAHUPYIOIIA, KOoTOpas MpeIycMaTpuBaeT ompeiesieHue:
OPUHIUIIOB  CTPYKTYPUPOBAHUS M  TOCIEAOBATEIBHOCTH H3Y4Y€HHUS y4eOHOro
MaTepuasa, KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTepUCTHK; MOIXOAOB K
(GOpPMUPOBAHUIO COAEPKATEITHLHOW OCHOBBI KOHTPOJII M OIICHKH 00pa30BaTEIbHBIX
JTOCTHXKEHUM O0OydJaromuxcsi B paMKaX HMTOrOBOM arTecTaluu B (QopMe eIUHOro
roCyJJapCTBEHHOTO PK3aMEHa M0 XUMHUH.

[Tporpamma asist yriayOGin€HHOTO U3yUEHUST XUMUHU:

® yCTaHABIIMBAET WHBAPUAHTHOE MPEJAMETHOE COJIEpPIKaHUe, 00s3aTeIIbHOE I N3yUeHUs
B paMKax OTAENIbHBIX  mOpoduiei, mnpeaycMaTpuBaeT  paclpeleieHue u
CTPYKTYpUPOBAaHHE €T0 IO KJIaccaM, OCHOBHBIM COJIEPKATEIBHBIM JIMHUSM/pa3eiiaM
Kypca;

¢ naét mpUMEpPHOE paclpeiesicHue y4eOHOr0 BpEMEHH, PEKOMEHIyeMOT0 ISl U3y4eHUs
OTJICIbHBIX TEM;

® [penaraeT NPUMEPHYIO OCIEI0BATEIPHOCTh U3YUYCHUS YIeOHOT0 MaTepraia ¢ y4éToM
JIOTUKU TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIPEIMETHBIX CBSI3CH;

® 1aéT METOAMYECKYI0 HWHTEpPIpETAlMI0 LeJded W 3aJady U3y4deHus IMpeaMmeTa Ha
yIayOaEHHOM ypOBHE C Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHEro
obmero oOpa3oBaHUs, COJACPKATEIBHON XapaKTePUCTHKHU TUTAHUPYEMBIX Pe3yIbTaToOB
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNIbHOI IMpOrpaMMbl CpeaHero oOuiero oopazoBaHUs



(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), & TAKXKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIBHBIX JCHUCTBUH O0O0yYaromerocss IO OCBOCHHUIO COJCPIKAHHS
npeaMera.

[To BceM Ha3BaHHBIM MO3UIIMSM B IPOrpaMMe [0 XMMHUH IPETyCMOTPEHA TPEEMCTBEHHOCTD
¢ 00ydyeHueM XMMHUHU Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus. 3a MpeiellaMu YCTaHOBJIEHHON
MIPOrpaMMOM MO XMMHH 00s13aTeIbHON (MHBAapUAaHTHOW) COCTaBISIONIEH COJepKaHusl yueOHOro
npeaMera «XUMHUs» 0CTaéTcsi BO3MOKHOCTh BHIOOpA €ro BapMaTUBHON COCTaBJISIONIEH, KOTOpast
JIOJKHA OTNPENENIThCS B COOTBETCTBUH C HANPABICHUEM KOHKPETHOTO Mpoduiist o0yueHusl.

B coorBerctBUM ¢ KoHuenrtyaabHbIMM TnojoxkeHusiMu PI'OC COO o HazHaueHHH
MpeIMeTOB 0a30BOro U yriyOIEHHOTO YpOBHEH B cucteMe quddepeHIInpOBaHHOIO 00y4YeHHs Ha
YpOBHE cpeHero o0miero o0pa3oBaHUsl XUMHsI HAa YPOBHE YIriyOIEHHOTO M3yueHHs HalpaBJeH
Ha peajlu3alyil0 MPEEeMCTBEHHOCTH C TMOCIEAYIOIIUM JTaloM MOJIYYEHHUs] XUMHYECKOIrO
o0pa3oBaHUsl B paMKaX W3YyYEHHUS CHELUATbHBIX €CTECTBEHHO-HAYYHBIX W XHUMHYECKUX
JUCIUIUIMH B By3aX U OpraHU3alusax cpeaHero npodeccuoHaibHOro oopasosanus. B 31oil cBs3u
U3yuYeHHE NpeMeTa « XUMHsD OPUEHTHPOBAHO NMPEUMYILECTBEHHO Ha pacIlIipEeHUE U yriryOaeHue
TEOPETUYECKOW U MPAaKTHUYECKONM MOATOTOBKM OOYyYaroIIMXCsl, BBIOpPABIIMX OINpeaAeaEHHBIN
npoduib 00y4yeHHs, B TOM YHCIIE C MEPCHEKTUBOM MOCIEAYIONIETO MOJYyYEHUS XMMUYECKOTro
o0pa3zoBaHHs B OpTraHM3alUAX MpoQecCHOHAIBHOrO oOpa3oBaHus. Hapsimy ¢ 3TuM, B cBeTe
tpeboBanuii PI'OC COO Kk I[UIaHUpPYeMBIM pe3ysbTaTaM OCBOEHHs  (heepanbHOi
00pa3oBaTeNbHON MPOrpaMMBbI CpEIHEro O0IIero 0Opa3oBaHMs M3YYCHHE MpPEIMeTa «XHUMHUS
OPUEHTUPOBAHO TAK)KE Ha PEIICHUE 3a/1a4 BOCIUTAHUS U COLMAIBHOIO Pa3BUTUS 00yYaroIuXcs,
Ha (OPMUPOBAHUE Yy HUX OOIIEUHTEINIEKTYJIbHBIX YMEHHUM, YMEHUH paliioHaIn3aluu y4eOHOTo
TpyAa ©  OOOOMIEHHBIX CHOCOOOB  JIEATENILHOCTH, MMEIOUIMX  MEXIUCIUIUTMHAPHBIM,
HaJIIPEIMETHBIN XapakTep.

CocraBnsromuMu npeaMera «XUMUs» Ha YPOBHE YIIIyOJEHHOTO HM3Y4YEHMs SBISIOTCS
yriyonéHnaeie Kypcel — «Oprannueckas xumus» u «OOmas u Heopranudeckas Xumus». [lpu
OTIpEeJIeIEHUH TMOAXO0J0B K OTOOpY M CTPYKTYPHOH OpraHM3alldu COZIEp:KaHUs 3TUX KypCcOB B
nporpaMMme Mo XUMHUHU 3a OCHOBY NpuHATH noioxeHuss ®I'OC COO o paznuuusx 0a30Boro u
yri1yOn€HHOTr0 YpOBHEH U3ydeHus peaMeTra.

OcHoBy coaepxxkanusi KypcoB «Opranudeckas xumusi» U «OOmass u HeopraHuyeckas
XUMHUS» COCTABIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN M YMEHH, OTHOCIIUXCSA K 6a30BOMY
YPOBHIO M3yuY€HHUsS MpeAMeTa. JTa CUCTEMa 3HAHUM MOJydaeT ONpe/el€HHOE TEOpEeTUUECKOoe
JIONIOJTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonbpIIMi  00BEM
(akTonormueckoro Matepuana. Tak, Ha yriryOJI€HHOM ypOBHE MU3yUeHHs MpeaMeTa oOecredeHa
BO3MOXHOCTh 3HAUUTEIHHOTO YBEIMUYEHHs 00bEMa 3HAHUH O XMMHUYECKHX OSJIEMEHTaxX u
CBOMCTBaX MX COEJIMHEHUN HAa OCHOBE PACUIMPEHUS U YIUIyOJIEeHUS NPEICTaBICHUNH O CTPOCHUU
BEIIIECTBA, XUMHUYECKONW CBA3M M 3aKOHOMEPHOCTSIX MPOTEKaHUs PEAKIMH, paccCMaTpUBaeMbIX C
TOUYKH 3pEHUS] XUMUYECKON KUHETHKHU U TEPMOJMHAMUKU. V3yueHue nepuoauueckoro 3akoHa u
[lepronnyeckoif  cUCTEMBbl ~XMMHYECKHX DJIEMEHTOB  0Oa3upyeTrcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUYECKUX MPEJCTABICHHUSIX O CTPOCHUN aTOMa. XUMHUYECKask CBS3b OOBSACHIECTCS C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUH py e€ 00pa30BaHUM U pa3pylIeHUH, a TAKKE C TOUKH
3peHHst MEXaHU3MOB € 00pa3oBaHus. M3yueHne TUIIOB peakuuii JomoaHseTcs (popMUpoBaHUEM
npeACTaBiIeHU 00 IEKTPOXMMUYECKHUX IPOLECCax U 3JEKTPOJU3€ pacIlaBOB U pPacTBOPOB
BEIIeCTB. B Kypce OpraHm4eckoil XMMHUHM TIPH PACCMOTPEHUH PEAKIMOHHOW CIIOCOOHOCTH
COEJIMHEHU yzaenseTca ocoboe BHUMAHUE BOIPOcaM 00 3JEKTPOHHBIX 3PQeKTax, O B3aUMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXAaHHU3MaX PEaKIUi.

Ocoboe 3HayeHHe UMeeT TO, YTO Ha COJEepXaHHWE KypCOB XMMMHU YIIyOJIEHHOIO YPOBHS
U3yUYESHHSI 1T KIIACCOB OTPeeIEHHOTO MPOo(uIIst (TIIaBHBIM 00pa30M Ha X CTPYKTYPY U XapakTep
JIONIOJTHEHUH K 0011el cucTeMe NpeAMETHBIX 3HAHNH) OKa3bIBAIOT BIUSHUE CMEXKHBIE TPEIMETBHI.
Tak, HanpuMmep, B COIEPIKaHUH MTPEIMETA ISl KIIACCOB XUMUKO-(PH3UUECKOT0 MPOopuiIst 60IbII0e
3HaueHue OyayT HMMeTh 3JeMEHThl yyeOHoro Mmartepuana mo obOmed xumuu. Ilpu uzyuenun



npeaMeTa B JaHHOM cliydae akIeHT OyJeT cellaH Ha OOIIHOCTh METOAOB MO3HAHMSI, OOIIHOCTh
3aKOHOB U TEOPHUM B XMMHUH U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsl TEOpHsl (MOJIEKYJIIpHas Teopus
B (hM3HKE), 3aKOHBI COXPAaHEHHUS MacChl U DHEPIHH, 3aKOHBI TEPMOJIWHAMUKHU, DIIEKTPOIU3A,
MIPEACTABICHUS O CTPOCHUH BEUIECTB U APYTOE.

B T0 xe BpeMs B coJiepiKaHUU MPEeAMETa IS KIACCOB XMMHUKO-OMOJIOTHIECKOTO MPOPUIIS
0oJbIINK yAETbHBIA Bec Oy/leT MMEeTh OpraHuyeckas Xumus. B aToMm cimyuyae mpenocraBisercs
BO3MOXKHOCTbH JJIs1 0oJiee 00CTOSITENLHOTO PACCMOTPEHHUSI XUMHUUECKON OpraHU3aIlui KIETKU KaK
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOHAT, K NPHUMEpPY, TaKHUE CTPYKTypHbBIC
KOMIIOHEHTHI, KaK JIMIUJbI, OCTKU, YIIeBOJAbI, HyKICHMHOBbIE KHUCIOTHI U npyrue. [Ipu sTom
3HaHUS O COCTaBE€ M CBOMCTBAx IPEACTABUTENEN OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB
CIIy’KaT OCHOBOH JIJIsl U3yYEHUs CYIIHOCTH MPOIECCOB POTOCHHTE3A, JbIXaHMUsI, TUIIEBAPEHUS.

B mnnane QopmupoBaHuS OCHOB Hay4HOIO MHPOBO33PEHHS, OCBOEHUS OOIIEHAYy4HBIX
METO/IOB MIO3HAHUS U OMbITA MPAKTUUECKOTO MPUMEHEHUSI HAYYHBIX 3HAaHUN U3yUeHUE MpeaMeTa
«Xumus» Ha yYrIyOJIEHHOM YpOBHE OCHOBAaHO HA MEXIPEIMETHBIX CBS3SIX C y4YeOHBIMHU
npeaMeTamMHu.

[Ipn usyuenun yuyeOHOro mpeamera «XuUMUs» Ha yriyOJIEHHOM ypOBHE TaKkkKe, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3amaueit
NEPBOCTENEHHOW 3HAYMMOCTHU sIBisieTcs (OpPMHUPOBAaHME OCHOB HAyKM XUMHH Kak o0iactu
COBPEMEHHOI'0 E€CTECTBO3HAHMS, INPAKTUUYECKOM JESITEIbHOCTH YEJIOBEKa U OIHOIO U3
KOMIIOHEHTOB MUPOBOW KyJbTyphl. Pemienue 3Toil 3amaun Ha yriayOia€HHOM YpOBHE M3yuYeHUs
IpeaMeTa MPEeANoJiaraeT pean3aluio TaKuX LeseH, Kak:

* (opmupoBaHHE NMPEACTABICHUI: O MaTepUAIbHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX

Y [I03HABAEMOCTH SIBJIEHUH MPUPO/IbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e Benylell poiau B 00eCleYeHUH YCTOMUMBOIO Pa3BUTHUS YEJIOBEYECTBA: B PEIICHUU
npoOJeM 3KOJIOTHYECKOM, YHEpreTH4eckoil M MUILEBOM 0e30MacHOCTH, B Pa3BUTHUU
MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB, HOBBIX HCTOUHUKOB YHEPTUHU, B 00€CTICUCHUN
paIMoOHATBHOTO TPUPOJIOTIOIB30BaHUS, B (DOPMHUPOBAHMM MHUPOBO33PEHUSI U OOIMICH
KyJbTYpbl YEJIOBEKa, a TAaK)K€ JKOJIOTMYEeCKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpele;

® OCBOCHHE CHCTEMbl 3HAHMM, JEXKAIMUX B OCHOBE XHMHUYECKOM COCTABISIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MUpa: (yHIaMEHTAIbHBIX MTOHITHHA, 3aKOHOB U TEOpUi
XUMHUH, COBPEMEHHBIX MPEICTABICHU O CTPOSCHUHW BEIIECTBAa HA PAa3HBIX YPOBHSIX —
QTOMHOM, HWOHHO-MOJIEKYJISIPHOM, HAaJAMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U
KHHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKUX PEaKIMi, 0 XUMHUYECKOM
pPaBHOBECHH, PACTBOpaX U IUCIEPCHBIX CHUCTEMaX, 00 OOIIMX HAayYHBIX MPUHIUIAX
XUMHYECKOI0 TPOU3BO/ICTBA;

* (dopmupoBaHue y OOy4YalOIIMUXCS OCO3HAHHOTO TIOHMMAaHUS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMHUYECKMX 3HAHHM [JI1 OOBSCHEHMS KIIOYEBBIX HIAEH M MpodiieM
COBPEMEHHOW XUMUU, AN OOBSCHEHUS M MPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYIO MPHUPOIY; TPAMOTHOTO pEIIeHUs MpoOsieM, CBS3aHHBIX C
XUMUEH, TMPOTHO3MPOBAHUS, AaHAIW3a W OLEHKHM C TMO3ULIHM 3KOJIOTHYECKOM
0€30MacHOCTH TMOCJEACTBUN ObITOBOM M MPOU3BOJCTBEHHOW NEATEIbHOCTH YEJIOBEKA,
CBS3aHHOM C XMMHUECKHUM IIPOU3BOICTBOM, UCTIOJIB30BAaHUEM U IIEPEPabOTKOIl BEIIECTB;

* yruyOJeHrWe TpPeNCTaBICHUH O HAYYHBIX METOJaX IO3HAHHS, HEOOXOTUMBIX JIJIs
npUOOpeTEeHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKHIX
SIBJICHHUM, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON JAEATEITHHOCTH U TIOBCEHEBHOM
JKU3HHU.

B nmane peanusanuu nepBooYepeIHBIX BOCIUTATEIBHBIX M PA3BUBAIOIINX (DYHKIIUN IETOCTHON
CUCTEMBI CpeHero o0I1Iero o0pa3oBaHus MPU U3YUCHUU MpeaMeTa « XUMHUS» Ha YIIIyOIEHHOM
YpOBHE 0CO0YIO aKTyaJIbHOCTh PUOOPETAIOT TAKUE LIEIH U 33a]]a4l, KaK:



® BOCHUTaHHE YOEXKIEHHOCTH B TIIO3HABAEMOCTH SIBIICHUI MPHUPOJBI, YBAXKEHUA K
IPOIECCY TBOPUYECTBA B O0JIACTH TEOPETHYCCKHX W TPHKIAIHBIX HCCICIOBAaHUN B
XUMHH, (OPMUPOBAHHUE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

® pa3BUTHE MOTUBAIMK K OOYYEHHIO U TO3HAHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHSI OOIIECYCIIOBEYCCKIX IICHHOCTEH;

® pa3BUTHE TIO3HABATENHHBIX HMHTEPECOB, HWHTEIUIEKTyallbHBIX W TBOPYECKHUX
crocoOHOCTeN o0ydJarommuxcs, (GOPpMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOUIEHHUS K
caMOOOpa30BaHHI0O W HEMPEPHIBHOMY OOpa30oBaHUIO KaK YCIOBUIO YCIEITHON
po(heCCHOHATLHOW M OOIIECTBEHHOW NEATEIIPHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 3/IOPOBBIO U IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

¢ (opMmupoBaHWE YMEHHH M HAaBBIKOB Pa3yMHOTO IHPUPOJIONOIH30BAHMS, Pa3BHTHE
OKOJIOTHUECKOH  KyJbTypbl,  NPHOOpETEHHWE  OMmbITa  OOIIECTBEHHO-TOJIE3HOM
3KOJOTHYECKOM JIeATEIIHHOCTH.

OO01miee 4YUCIO YacoB, MPEAYCMOTPEHHBIX MAJsi M3YYEHUS XUMHUHM Ha YriyOJIeHHOM YPOBHE
cpemnero oOmiero obpaszoBaHusi, coctaBisieT 204 dacos: B 10 kmacce — 102 gaca (3 4daca B
Hezeno), B 11 kimacce — 102 vaca (3 gaca B HeIemio).

COJEPKXAHUE OBYYEHUSA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHH.

[IpenmMer ¥ 3HaueHHE OpPraHUYECKOM XHWMHH, NPEJICTaBICHHE O MHOrooodpasuu
OPraHUYECKHX COCIMHEHUMU.

DNEeKTPOHHOE CTPOEHUE aTroMa YIVIEpOJa: OCHOBHOE U BO30YXKAEHHOE COCTOSIHHUS.
BanenTHble BO3MOKHOCTH atoma yriepoga. XUMHUYECKas CBA3b B OPraHUYECKUX COECTUHEHUSIX.
Tunsl rubpuan3auu aTOMHBIX opOHTanell yriaepoaa. MexaHu3Mbl 00pa3oBaHUSI KOBaJECHTHON
cBsi3U (OOMEHHBIN U IOHOPHO-aKIENTOPHBIH ). THUIIBI IepeKpbIBaHHS AaTOMHBIX OpOUTaNIEH, G- U T-
cBs3u. OnuHapHas, ABOWHAsS W TpoWHas CBs3b. CrmocoObl pa3pbiBa CBs3€H B MOJIEKYJIax
opranudeckux Beuiects. [IoHsTHE 0 CBOOOIHOM pajuKaie, Hykjaeopuie U 3JaeKTpoduie.

Teopusa cTpoeHMs OpraHu4ecKknx coeanHeHnd A.M. DbyrtinepoBa M COBpEMEHHBIE
IIPEJCTaBICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUN CTPOEHUSI OPraHUYECKUX COEAMHEHUN.
Monekynsipable U CTpyKTypHble (opMyibl. CTpyKTypHbIE (QOPMYJIBl PA3IUYHBIX BHJIOB:
pa3BEépHyTas, COKpall€HHas, ckeinerHas. M3omepus. Buasl wu3oMmepuu: CTpYKTypHas,
MPOCTPAHCTBEHHAsA. OJEKTpPOHHbIE A(PGEKThl B MOJIEKYJaX OpPraHMYECKUX COEAMHEHUN
(MHIYKTUBHBIN U ME30MEPHBIN YPPEKTHI).

[IpencraBnenue o knaccudukay oprannyeckux BemiecTs. [loHaTue o GyHKINOHATBHOM
rpynne. I'omonorus. ['omonoruueckue psaael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuHenunit (IUPAC) u TpuBnaibHble Ha3BaHUS OTIIEIbHBIX NIPEACTaBUTENEH.

OcobenHoctn W Kjlaccu(ukauus — OpraHMdyeckux  peakuuid.  OKUCIUTENbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIUU B OPraHUYECKON XUMHUHU.

OKCEepUMEHTAJIBHBIE METObl M3Y4YEHMs BELIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepuajaMHM Ha MX OCHOBE, OMbBITHI MO MPEBPALIECHUIO
OpPraHMYeCKHUX BEIIECTB IpU HarpeBaHuu (MJaBieHHe, OOyTJIMBaHHE U  TOpPEHHE),
KOHCTPYHPOBAaHUE MOJIeJIEN MOJIEKYJI OpraHUYECKHUX BEIIECTB.

Yraesoaopoasl.



Anxkanel. 'omonorudeckuii psia ankaHoB, oOmias Gopmyia, HOMEHKIATypa U U30MEpHs.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aIKaHOB, SP -THOpHIM3ALMsS aTOMHBIX
opOuTaneit yriepoaa, 6-cBs3b. Ou3nueckue CBOMCTBA aTKaHOB.

XUMHYECKHE CBOMCTBA aJTKAHOB: PEAKIMH 3aMEIEHHUs, N30MEPHU3AINH, TeTHAPUPOBAHUSA,
UUKIW3al[UM, NUPOJU3a, KpekuHra, ropeHus. llpencraBieHne o MexaHU3ME peaKIUH
pPaIuKaTbHOTO 3aMEIICHHS.

Haxoxnaenue B mpupojae. CriocoObI MOMydeHUs: U IPUMEHEHUE alIKaHOB.

Huxnoankansl. O6mas ¢hopmysa, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKMX CBOWCTB MajblX (IHUKJIOMNPOINAH, IUKIOOyTaH) U OOBIYHBIX (IMKJIOMEHTAH,
IUKJIOTEKCaH) MUKIOATKaHOB. CIocoObI OTyYeHHUS U IPUMEHEHUE ITUKIIOATKAHOB.

Anxensl. ['omonorndyeckuil psii aakeHoB, o0mas Gpopmyiia, HOMEHKIATypa. DIEKTPOHHOE
U [IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alKEHOB, SP’>-TUOpHAM3AlMs aTOMHBIX OpOuTaneil
yriepoja, - u n-cBsizu. CTpyKTypHasi U reoMeTpuyeckas (Luc-TpaHc-) uzomepusi. Gusnueckue
CBOICTBAa aJKEHOB. XWMHYECKHE CBOMCTBA: PEAKUHUHM MPUCOCIUHEHUSA, 3aMEUICHHUS B O-
MOJIOXKEHUE TpU JBOMHOW CBS3M, MOJMMEpU3auuu U okucieHus. [IpaBuino MapkoBHUKOBA.
KauectBeHHbIC peakiny Ha IBOWHYIO CBs3b. CIIOCOOBI MOTYyUYEHUS U IPUMEHEHUE aJTKEHOB.

AnxanueHsl. Knaccudukanus aJKaJuCHOB (conpspkEHHBIE, W30JIMPOBaHHbIE,
Kymyaupogannwvie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBONCTB COMPSHKEHHBIX
mueHoB, 1,2- u 1,4-mpucoenunenne. [lonmumepuszanusi conpskEHHBIX aueHOB. CrocoObl
MOJIyYCHUS U IPUMEHEHUE AJTKATUCHOB.

Anxunbl. ['oMonorudeckuii psj ankuHOB, oOmias GopMmyina, HOMEHKIATypa U U30MEpHs.
DNEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKWHOB, SP-THOPUIU3AIMS aTOMHBIX
opOutaneit yriaepona. duznueckue CBONCTBA aJIKMHOB. XHMHUYECKHE CBOWCTBA: pEaKIUU
MPUCOCIUHECHUSI, TUMEPU3AINH U TPUMEPHU3ALUU, OKUCIeHUsI. KUCIOTHBIE CBOMCTBA aJIKUHOB,
UMEIOIINX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBEeHHBIC peakIMy Ha TPOHHYIO CBs3b. CrocoObl
MOJIyYCHUS U IPUMEHEHUE AIIKUHOB.

ApoMaTtudeckue yrieBoaoposl (apeHsr). ['omonornyeckuit psia apeHoB, odmas Gopmyna,
HOMEHKJIaTypa U MU30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbI OCH301a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOWCTBAa OEH307a M €ro TOMOJIOTOB: pEaKIUu
3aMenieHus B OCH30JIbHOM KOJbIIE U YIJIEBOJOPOIHOM pajvKalie, PEaKlUd MPUCOCIUHECHHUS,
OKHCJICHHE TOMOJIOTOB Oen3ona. [IpencraBienne 00 OpUEeHTHPYIOIIEM JIEHCTBUU 3aMeCTUTeNen
B OCH30JLHOM KOJBIIC Ha TPUMEPE ATKWIBHBIX PAIUKAIOB, KapOOKCHIBHON, THAPOKCUIHHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOCHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Momumepuzanus ctuposia. CriocoObl MOIyYeHHS U MPUMEHEHHE apOMaTUYECKUX YTIIEBOOPOIOB.

[Ipupoansrii ra3. IlonytHele HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenune. KameHHBbIi
yroiib U TPOAYKTHl ero mepepadotku. CrocoObl mepepadoTKH HEPTH: MEePEerOHKa, KPEKWHT
(Tepmudeckuii, kaTanuTudeckuii), pudopMuHr, nmuponus. [IpoaykTel mepepaboTku HePTH, HX
MPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

I'enetnueckas CBA3b MEKAY PA3NUYHBIMU KIIACCAMH YTIIEBOJAOPOIOB.

DIEKTPOHHOE CTPOCHHUE TaJIOTCHIPOU3BOIHBIX YIJIEBOAOPOAOB. Peakiuu 3amerieHus
rajioreHa Ha TUAPOKCOTPYIITY, HUTPOTPYMIy, LHMAHOTPYMIy, aMmuHOrpymmy. [leiicTBue Ha
raJIOTEHIIPOU3BOJAHBIE BOJHOTO U  CIMPTOBOTO pacTtBopa mménouu. BzaumopeiicTBue
JTUTAIOTCHAIKAHOB C MarHMeM WM IMHKOM. [IOHSATHE O MeTauI0OpraHWYeCKHX COCIMHCHHSX.
Hcnons3oBanne TramoreHNpOU3BOIHBIX YIJIEBOJIOPOJOB B OBITY, TEXHHUKE W TP CHUHTE3E
OpPTraHUYECKHUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4Y€HHs BEHIECTB MU MX TMPEBPALICHUN: HN3YYCHHUE
(bu3MUYECKUX CBOMCTB YIJIEBOJOPOIOB (PACTBOPUMOCTS), KAU€CTBEHHBIX PEaKIUN YTIeBOJOPOIOB
pPa3IUYHBIX KJIacCOB (OOecCIBEUMBAaHHE OPOMHOM WIIM WMOJHOM BOJBI, pacTBOpa INEpMaHraHaTa
KaJIvsl, B3aMMOJICUCTBHE alleTUIIEHA C aMMHAYHBIM pacTBOpoM okcua cepedpa(l)), kauecTBeHHOE
oOHapy>XeHHE yTriepoja MU BOJOPOJAa B OPraHMYECKHUX BEIECTBAX, IMOJYYEHUE OSTUJICHA U
U3y4YEeHHE €ro CBOMCTB, Oo3HaKoMmiieHHWEe c koutekiusmu «Hedte» u «Yromb», ¢ obpaszuamu



IUIACTMAcCC, KAaydyKOB M  PE3UHBl, MOJEIMPOBAHME  MOJEKYJ  YIJIEBOAOPOJOB U
raJIOTeHIIPOU3BOIHBIX YTJIEBOJOPOJIOB.

Kucnopoacoaepxamnue opraHn4ecKue cCOeJUHeHHUsI.

[IpenenvHble ogHOaTOMHBIE cHUpPThl. CTpoeHHE MoOJIeKyl (Ha NpUMEpPEe METaHoJla U
sTanosa). ['omonoruueckuit psj, oduas popmyina, H30MepHsi, HOMEHKJIATypa U KilacCu(UKaIHsL.
du3nyeckue CBOICTBa NPEJENbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3UM MEXIy
MOJIEKYJIAMH CIIUPTOB. XMMHUYECKHE CBOMCTBA: PEAKIIUH 3aMEILEHNUS, IeTUIpaTallii, OKUCIIEHUS,
B3aMMOJIEHCTBHE C OPraHNYECKUMHU U HEOPraHUYECKUMHU KucioTamu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CHUPTHL. JleHCTBHE 3TaHONAa M METaHOJa Ha OpraHuM3M uesnoBeka. CrocoObl
MOJIy4€HHUS U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3omepusi. OcoOeHHOCTH (PU3MUYECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaTtoMHble CHUPTHl — JTHJIEHIJIMKOIb M INIMLEpUH. DU3NUECKHE U XUMHYECKHE
CBOICTBa: peakUuu 3aMEIICHUs, B3aUMOJAEHCTBHE C OPraHMYeCKUMH U HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl Peaklusi Ha MHOrOaTOMHbIE cnupThl. lIpencraBinenne o MexaHu3Me
peakmuii HykiaeopuiIbHOTo 3aMenieHus. JleiicTBue Ha opranu3Mm 4yenoBeka. CriocoObl MOTyIeHHS
Y IPUMEHEHUE MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHne MONEKYJIbl, B3aMMHOE BIUSHUE THIPOKCOIPYIIbI U OEH30JbHOTO Spa.
dusnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHbIe
peakuu Ha ¢enon. ToxkcumuHocTh (enona. CrocoObl MOMy4YeHHS W TpUMEHeHue (eHona.
®denonpopManbaeruaHas CMOJIA.

KapOoHusnbHble coelMHEHUST — albJeruAbl U KETOHBbL. OJEKTPOHHOE CTPOECHHE
KapOOHMJIBHOM Trpynmbl. ['oMonoruyeckue psijipl albJeruaoB M KETOHOB, oOmas ¢opmyia,
M30MepUsl M HOMEHKJarypa. Du3nyecKkue CBOMCTBA AJBJIETUIIOB W KETOHOB. XHWMHYECKHE
CBOMCTBA aJIbJETMJOB M KETOHOB: peakuuu mpucoequHeHus. OKHUCIEHUE albJIeruioB,
KayeCTBEHHbIE peaKklMM Ha anbJerujpl. CriocoObl MOJSydYeHUS U NPUMEHEHHUE ajbJETUIOB U
KETOHOB.

OnHOOCHOBHBIE TpefeNbHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOEHHSI MOJEKYJ
KapOOHOBBIX KHUCIOT. M3omepuss m HoMmeHkiaTtypa. DuU3MUECKHE CBOMCTBa OIHOOCHOBHBIX
npeiebHbIX KApOOHOBBIX KUCIOT. BOOpOaHbBIE CBS3M MEXKY MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XUMHUECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, peakiMs STepUUKAIMH, PEAKIUU C y4aCTHEM
YIJIEBOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCJIOTHL. [loHsTHE O
IPOM3BOJIHBIX KapOOHOBBIX KHMCJIOT — CIOXKHBIX 3¢upax. MHoroo6pasue kapOOHOBBIX KUCIOT.
Oco0OeHHOCTH CBOMCTB HEIpeNeIbHbIX U apOMaTUYECKUX KapOOHOBBIX KHUCIIOT, IUKapOOHOBBIX
KHCJIOT, THAPOKCUKApOOHOBBIX KHUCIOT. [IpenctaBurenu BBICIINX KapOOHOBBIX KHCIOT:
CTeapuHOBasi, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEH08As KUCIOThl. CrocoObl
HOJY4YeHHUs1 U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble 2¢upsl. ['oMomorudeckuii psja, odmas Ghopmyina, ©30MepHust 1 HOMEHKJIATYypa.
dusnueckue U XMMUYECKHE CBOWCTBA: THAPOIIN3 B KUCION U IIEJIOYHON Cpefe.

Kuper. Ctpoenne, pu3nmyeckue U XUMHUECKUE CBOWCTBA JKUPOB: THAPOJIHN3 B KHUCIOH U
meno4Hoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKALINX OCTATKH HEMPEASIIbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MpbL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, HX MOIOIIEE JEHCTBHE.

OOmast xapakTtepucTuka yrieBojoB. Kiaccudpukanms yriaeBogoB (MOHO-, AHM- U
nojucaxapuabl). MoHocaxapuabl: IUIIOK03a, (pPyKTO3a, rajakTo3a, pubo3a, ae30Kkcupubosa.
®u3nuecKue CBOMCTBA U HAX0XkACHHE B Ipupoze. PoTocnHTe3. XMMUUYECKUE CBOKMCTBA IIFOKO3bI:
PEaKIMHU C yYaCTHEM CIIUPTOBBIX M aJIbJAECTHIHON IPYIII, CIIUPTOBOE U MOJIOYHOKHCIIOE OpOKEHHE.
[Ipumenenue riroKo3bl, €€ 3HaUCHUE B J)KU3HEIEATEIbHOCTH Oopranu3ma. [lucaxapuapl: caxaposa,
MaJIbTO3a M JIakTo3a. BoccTaHaBnuBarolye ¥ HEBOCCTaHABIMBAIOILUE Jucaxapuiabl. I'uaponus
nucaxapunoB. Haxoxzaenue B npupoje u npumeHenue. [lonucaxapuapl: kpaxmani, IIIMKOTEH U
nemtono3a. CTpoeHHe MakpoMOJIEeKyJd Kpaxmana, IJIMKOIeHa M Ieiunroiio3sl. dusnyeckue



CBOMCTBA Kpaxmajia U LEJUI0I03bl. XMMHUECKHE CBOMCTBA Kpaxmasa: TUAPOJIN3, KaueCTBEHHAS
peakmusi ¢ WOAOM. XHMHYECKHE CBOWCTBA IEIUTIONO3bI: THAPOJIN3, TOJy4YeHHE I(PUPOB
1eJUTI010361. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCIEePUMEHTAITBHBIE METOJBl M3yYEHUs BEIIECTB M WX MPEBpAICHUIN: paCTBOPUMOCTH
Pa3IMYHBIX CIUPTOB B BOJIE, B3aUMOJIEUCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHUE 3TUIIOBOTO CIUPTA
B aJbJCTU]l HA PACKAIEHHOW METHOW MPOBOJIOKE, OKHUCIEHHUE ITHIIOBOTO CIUPTA JTUXPOMATOM
KaJins (BO3MOXKHO HCIIOIb30BaHUE BUACOMATEPUAIIOB), KAUECTBEHHbBIE PEAKIIMM Ha aJlbJETUIBI (C
ruapokcuaom auammuHcepeopa(l) u  rugpokcumom  wmenu(ll)), peakuus riMuepuHa  C
ruapokcuaom Meau(Il), xumudeckre cBoWCTBa pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJICHCTBUE
pactBopa TIOK03bI ¢ Tuapokcunom Mmeau(ll), B3aumomeicTBue Kpaxmanga C HMOJIOM, PEIICHHE
9KCIIEPUMEHTANBHBIX 337a4 10 TeMaM «CrupThl U (eHonb», «KapOboHoBbIe KUCTOTHI. ClIOXKHBIE
3(uphI».

A3oTcoaepaxalyue OpraHudecKkne coeJMHEeHusl.

AMHHBI — OpraHMYecCKHEe TMPOHW3BOAHBIE amMmuaka. Kiaccudukanus amMHHOB:
anudaTuyecKkue U apoMaTHYECKUe; MEePBUYHbIC, BTOPUYHBIC U TpeTU4dHbIe. CTPOECHUE MOJEKYII,
obmas ¢gopMyna, U30MepHs, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XHMHYECKOE CBOMCTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKMIUPOBAaHWE, B3aHMMOJCHCTBHE MEPBHYHBIX
aMUHOB C a30TUCTOMN KUCI0TON. COMM aJIKWIIAMMOHHSL.

AHWIIMH — TIPEJICTaBUTENIb aMUHOB apoMaTudeckoro psjaa. Ctpoenue aHwinHa. Bzanmuoe
BIIMSIHUE TPYII aTOMOB B MoJieKyje aHuianHa. OCOOCHHOCTH XMMHUYECKUX CBOMCTB aHWJIMHA.
KauectBennbie peaknuu Ha aHwinH. CrnocoObl MOMy4YeHUS M TpPUMEHEHHE amupaTHYeCKHX
aMuHOB. [loyyenue anmnmHa U3 HUTPOOEH30Ia.

AmuHokucnotel. Homenknatypa v uzomepusi. OTaenbHble IpeICTaBUTENN 0-aMUHOKHUCIIOT:
JIMIYH, alaHuH. OU3nYeCcKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHUE CBOMCTBA aMHUHOKHUCIIOT KaK
aM(pOTEpHBIX OPraHUYECKUX COSAMHEHUHN, peaKIIus MOJIUKOHEH AN, 00pa3oBaHKe MENTUIHON
cBs3u. bruonorndeckoe 3HaueHne aMUHOKUCITOT. CUHTE3 U THAPOJIH3 TIENTHIOB.

benku kak npupoanbie monuMepsl. [lepBudHas, BTopuyHasi U TpeTUYHAS CTPYKTYpa OEIKOB.
XUMHYECKUE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYpaIlisl, KaUeCTBCHHBIC PEaKIIUU Ha OCIIKH.

OKCNEPUMEHTAIbHBIE METOJbl M3Y4YEHHMs BEIIECTB M HMX MPEBpPALICHUN: PaCTBOPEHHUE
OCJIKOB B BOJIE, JICHATypalusi OEJIKOB MPU HArpeBaHWU, IIBETHBIC PEAKIIMU Ha OEIKH, pelieHue
SKCHEPUMEHTAIBHBIX 33Ja4 MO0 TeMaM «A30TCOJAEp)Kalllue OPraHMYECKHE COEIUHEHHS» U
«Pacrno3HaBaHie OPraHUYECKUX COSTUHEHUI.

BbicokoMos1eKyJISIDHBIE COeINHEHUS.

OCHOBHBIE TIOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, TOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb NOJIMMEpU3aluu, CpeAHsss MoJieKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSTMHEHNN — MOJTUMEPHU3ALIUS U TTOJTUKOHICHCAITHSI.

[Tonumepnsie matepuainsl. [InactMaccel (MOAMATUIICH, TOTUIPONIIIEH, TOJIUBHHUIXIIOPU]I,
MOJIUCTUPOJI, TOJTMMETHIIMETAKPHIIAT, TOJTMKAPOOHATHI, TOMUATHICHTepedTanar). Y TrHiu3anus u
nepepaboTKa MIacTUKa.

DnacToMephl:  HaTypajdbHBIM  KaydyK, CHUHTETUYECKHE Kaydyku (OyTaJMEeHOBBIH,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

BomnokHa: HarypasibHBIE (XJIOTIOK, IIEPCTh, MIENTK), UCKYCCTBEHHbIE (BHCKO3a, all€TaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonumepsl crienmanbHOTO Ha3HaueHUs (TedI0H, KEBIap, FIEKTPOIPOBOISIINE TOTUMEDHI,
OuopasiaraeMble MOJTUMEPHI).

DKCIEepUMEHTAIBHBIE METOABl U3YUYEHUSI BEIIECTB M UX MPEBPAILECHUN: O3HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, KaydyKOB, pEIIeHUE
SKCIIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «Pacno3HaBaHue miacTMacc U BOJIOKOH.

PacuérHbie 3agaun.

Haxosxxnenne moiiekyisspHoil (popMyIibl OPraHuueCcKOro COSAMHEHHS 110 MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAILIMX B €r0 COCTaB, HAXOXKICHHE MOJEKYJSIPHON (hOpMYIBI OpPraHH4YEeCKOIro



COeZIMHEHUs 1o Macce (00bEMY) MPOYKTOB CrOPaHUs, IO KOJMYECTBY BellecTBa (Macce, 00bEMY)
MPOAYKTOB pEaKUWHd W/WIM HCXOJIHBIX BEUIECTB, YCTAaHOBJEHHE CTPYKTYpPHOU (opmyIas
OpPraHUYECKOTO BEIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB MM CIIOCOOOB MOJYYECHHS,
OIIpEeJIEJIEHUE JIOJIH BBIXO/1a IPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3MOXKHOTO.

MexXnpeaMeTHbIE CBSI3H.

Peanm3anus MexXnpeaIMETHBIX CBA3€H NMPHU U3y4EeHUM OopraHndeckod xumuu B 10 kimacce
OCYILIECTBIISIETCSI Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHATHHA, Tak MU
MOHSTHM, IPUHSTHIX B OT/AEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TMOHATHUS: SIBJICHHWE, HAYYHbIM (akT, rumoresa, TEOpHs,
3aKOH, aHaJlW3, CUHTE3, Kiaccu(ukanus, HAOJIIOJECHHUE, U3MEpPEHHE, SKCIIEPHUMEHT, MOJENb,
MOJIETTUPOBAHUE.

®usnka: Marepus, aTroM, JJEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJIa, SHEPreTHYECKHUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3UUYECKUE BEIWYHMHBI,
€MHUILIBI U3MEPEHUSI, CKOPOCTb, IHEPTUS, Macca.

Buornorus: knerka, opraHusM, 3Kocuctema, Ouochepa, MeTabonInu3M, HACIeICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOoTpOHBIH TUN NUTaHUS, OpoxkeHue, (OTOoCHHTE3, AbIXaHWUE, OEKH,
YTJIEBOBI, XKUPBI, HYKJICMHOBBIE KUCIIOTHI, (PEPMEHTHI.

I'eorpadusi: monesHsle HCKONAEMBbIE, TOIIUBO.

TexHosorys: NUILEBbIE MPOTYKThI, OCHOBBI PAllMOHAJIBLHOIO MUTaHMsI, MOIOILME CPEACTBA,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KVIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue OCHOBbI XUMMHU.

Atom. CocTaB aTOMHBIX siiep. XUMUYecKul aneMeHT. M3otonbl. CTpoeHHe 3JIEeKTPOHHBIX
000JI0OYEK aTOMOB, KBAHTOBBIE 4YHCIA. JHEPreTHYecKHe YPOBHH M TOJYPOBHU. ATOMHBIE
opburanu. Knaccuduxanuss XuMu4ecKux 3JI€MEHTOB (s-, p-, d-, f-anemenTsl). Pacnpenenenue
9JIEKTPOHOB IO ATOMHBIM OPOUTANAM. OJEKTPOHHBbIE KOH(UIypalu aToMOB 3JEMEHTOB
MIEpBOro—4eTBEPTOr0 MEPUOJIOB B OCHOBHOM M BO30YXKAEHHOM COCTOSIHUM, 3JIEKTPOHHbBIE
KOH(UTypayy HOHOB. DIEKTPOOTPULIATEILHOCTb.

[lepnonnueckuit 3axkoH u Ilepuonmueckass cucrema xumudeckux syemeHTtoB J[.H.
MenpeneeBa. CBs3p NEPUOAMYECKOTO 3akoHa M Ilepmonnyeckol CHCTEMBI XUMHYECKHX
3JIEMEHTOB C COBPEMEHHON TEOpHEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHUsS CBOMCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMHU IMPOCTBIX U CIOXHBIX BEIIECTB 0 IpyMraM H
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /{.J1. Menzeneesa.

XuMuyeckasi CBsI3b. Buabl XMMUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METaJsIM4yecKasl.
Mexanu3mbl 00pa30BaHUsI KOBAJIEHTHOM CBsI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBINA. DHEprus
U JUIMHA cBA3M. [loysspHOCTH, HANIPaBIEHHOCTh U HACBILIAEMOCTh KOBAJIEHTHOM CBA3M. KpaTHble
cBs3u. BonopoaHas cBsi3b. MeXMONIEKYIAPHBIE B3aUMOACUCTBUS.

BanenTHOCTE M BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX TI€OMETPUYECKHM CTpPOEHHEM (Ha NpuUMepe COEAMHEHUH 3JIEMEHTOB BTOPOIO
nepuoja).

[IpencraBneHne o0 KOMIUIEKCHBIX coenunHeHusix. CocTaB KOMIUIEKCHOTO  HOHA:
KOMILJIEKCOOOpa3oBarTenb, JUraHAbl. 3HAueHUE KOMIUIEKCHBIX coeauHeHuil. I[lonstne o
KOOPAWHALIMOHHOW XUMUHU.

BemecTtBa MOJEKYJIAPHOTO M HEMOJEKYJSAPHOTO CTPOEHUsA. THIBI KpHUCTaNIMYECKUX
pemméToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonstue o nucnepcHsIx cuctemax. MictunHble pacTBOpsl. IIpencraBienne o KOUIOUAHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIIEHTPAllMd pPACTBOPOB: MaccoBas [0Ji1 BEIIECTBAa B



pacTtBope, MoOJsipHash ~ KOHUEHTpauus. HachlllleHHble W HEHACHIIIEHHbIE  PAacTBOPHI,
pacTBopuMoOcTh. Kpucranioruaparsl.

Knaccudukanus v HOMEHKJIATypa HEOPTraHUYECKHX BEIIECTB. TpUBUANBHBIC HA3BAHUS
OTJIENIbHBIX MPEICTaBUTENIEH HEOPraHNUYECKUX BEIIECTB.

Krnaccudukanus XuMHYeCKHX peakiiuii B HEOPraHWIECKOW U OpraHNYeCKONH XMMHH. 3aKOH
COXPAaHEHHs MacChl BELIECTB; 3aKOH COXPAHEHHS U MPEBPALICHHS HEPIHH MPU XUMHYECKHX
peakuusx. TernoBbie 3QPeKThl XUMHUECKUX peakiuil. TepMOXUMUYeCKue ypaBHEHHUSI.

CKopoCTh XUMHUYECKOM PeaKIiu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
U TeTeporeHHble peakunu. Katanus u kataan3aTtopsl.

OO6patumbie 1 HEOOpAaTUMBIE pEeaKITNH. XUMHUECKOe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO
paBHOBecHs. DakTophl, BIMSIONIME HA MOJOKEHHE XMMHUYECKOrO0 PAaBHOBECHS: TeMIEparypa,
JTaBJICHUE U KOHIIEHTPAIMH BEIEeCTB, yyacTBYOmUX B peakuuu. [Tpunnun Jle [larense.

Onekrponutuueckas auccouuanus. CunbHble W crnadble  dneKTponuThl. CTeneHb
nuccormaiuu. Cpeaa BOIHBIX PacTBOPOB: KUCIIOTHAs, HEWTpasibHas, mIejaouHas. BomopomaHsbrii
nokasarenb (pH) pactBopa. I'maponus coneit. Peakuuu nonHoro ooOmMeHa.

OKUCINTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. Okucnurenb u
BOCCTAHOBUTENb. [Iponecchl OKHCIEHHS U BOCCTAHOBJIEHUS. BakHeWlue OKUCIUTENIH U
BOCCTaHOBUTENU. MeTO] 37IeKTpOHHOTr0 OanaHca. DIEKTPOIU3 paCTBOPOB U PACILIABOB BEILLECTB.

DKCIEPUMEHTAIbHBIE METO/Abl HM3YYEHMs] BEIIECTB U HUX MPEBpAllCHHI: pa3iioKeHHe
NEepOKCHJa BOJOpOJia B MPUCYTCTBUM KaTaIW3aTOpa, MOJENM KPUCTAIUIMUECKUX pEIHIETOK,
IpOBE/IEHUE pPEaKUUid MOHHOTO OOMEHa, OIpelesIeHue Cpelbl pacTBOPOB C IOMOIIbIO
WHUKATOPOB, U3YUYCHUE BIUSHHS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIuu 1
II0JIO’KEHNE XUMUYECKOTO PABHOBECHS.

Heopranuyeckasi Xumusi.

[Tonoxenne HemeraioB B Ilepuoanueckon cucremMe XUMUYECKUX 3ieMeHToB [I.M.
MenzeneeBa U OCOOCHHOCTH CTpOEHMS MX aromMoB. (Du3Myeckue CBONCTBA HEMETAJIIOB.
Annotponusi HeMeTaJuIoB (Ha IpuMepe KUCIIopoJia, cepbl, hocdopa u yriepoaa).

Bonopon. Ilonyuenue, gpusnyeckue U XMMUYECKUE CBOWMCTBA: peakUUU C METAIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ Mapuabl. TOMINBHBIE 371EMEHTHI.

lanorensl. Haxoxaenune B mpupojie, CrocoObl MOMydeHus, PU3nYecKue U XUMHUYECKUE
cBoicTBa. ['amoreHoBojopoAbl. BaxkHelue KUCIOPOACOIAEpKAIIUE COEAMHEHHUS TajOTE€HOB.
JlaGopaTopHble ¥ MPOMBIILIEHHBIE CIIOCOOBI MOTy4YeHUsI rajioreHoB. [IpuMeHeHne rajioreHoB u
UX COeIUHEHUM.

Kucnopon, o3oH. JlabopaTopHble M MPOMBIIIJIEHHBIE CHOCOOBI MOJIYYEHHUS KUCIOPOJa.
Pu3nuecKre U XUMUYECKHUE CBOMCTBA M IPUMEHEHHE KUCI0pOoAa ¥ 030Ha. OKCHUJIBI U TEPOKCUIBL.

Cepa. HaxoxxneHwe B NpUPOIE, CIOCOOBI IMOJYYCHHS, (HU3MUSCKHEe W XHUMHUYECKUC
coiictBa. CepoBonopon, cyiabduasl. Oxeun cepoi(IV), okeun cepri(VI). CepHucras u cepHas
KUCIOTBI M UX conr. OCOOCHHOCTH CBOMCTB CepHOM KHUCIOTHL. [IpumeHeHue cepbl U €€
COE€IMHEHUN.

Azor. Haxoxnenwe B Tpupoje, CIIOCOOBI TONYyYeHHUs, (pU3MUECKHEe W XUMHUYECKHE
cBoMcTBa. AMMUak, HUTpUAbl. OKCHUIbI a30Ta. A30THUCTas M a30THAs KUCJIOTbl U HUX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHUCHOTHL. [IpuMeHeHHEe a30Ta U €ro COeAMHEHHM. A30THBIC
ya00peHusl.

®ochop. Haxoxkaenwe B mpuUpojie, CHOCOOBI MOMydeHUS, (PU3NYCCKUE U XHUMHUYCCKUC
coiictBa. @ochuast u pochun. Oxcuasl pochopa, pochopnas kucnora u e€ conu. [Ipumenenue
¢docdopa u ero coequaenuit. @ochopHbie ya0OpeHHUS.

VYrnepon, HaxoxaeHHWe B mpupone. AiorponHble Moaudukanuu. dusmdeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Okcun yriepoaa(ll), okcun
yraepoaa(lV), yronpHas kucnora u e€ coiau. AKTUBUPOBAHHBIN yroib, aacopouus. DyepeHsl,
rpadeH, yriepoansie HaHOTPYOKu. [IpuMeHeHne MpoCThIX BEIIECTB, 00pa30BaHHBIX YIIIEPOIOM,
U €r0 COeIMHEHUI.



Kpemuuii. Haxoxaenue B mpupoze, crocoObl Moidy4yeHus, (pu3nyeckue M XUMUYECKHe
cBorictBa. Oxcua kpemuusi(IV), kpemMHUEBas KUCIOTA, CHIMKATHI. [I[puMEeHEeHNEe KpEeMHUS U €ro
coenuHeHuil. CTeKIIo, ero Nnoy4eHue, BUIbl CTEKIIA.

[Tonoxenne meramnoB B [lepuoanueckoil cucreMe XMMHUECKUX 3J1IeMeHTOB. OcOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTa/uioB. O0mue pusnyeckue cBOcTBa METAIIIOB.
[Ipumenenne MetansioB B ObITy U TexHUKE. CIUIaBbl METAIIIOB.

DIEKTPOXUMHUYECKHUH psiJl HANIPsDKEHUH MeTaiuoB. O01ue crnocoObl MOMyYeHUs METaJIOB:
TUAPOMETAJUTYPIHsl, TMPOMETAILUTYPIHUs, dIEKTpOMETAILTYyprus. [IoHsATHE O KOPpPO3UK METAJLIOB.
CriocoOblI 3a1UTHl OT KOPPO3UH.

O6mas xapakrepuctuka MetamioB [A-rpynmsl [lepuoanueckoil cucTeMbl XUMHYECKHX
aneMeHTOB. Hatpuil u xanuii: nonmyyenue, Gpu3ndeckue U XMMHYECKHE CBOMCTBA, MPHUMEHEHHE
MPOCTBIX BEUIECTB U UX COECUHEHUN.

OO6mas xapakrepuctuka metauioB IA-rpynmsl [lepuonuueckoil cucteMbl XUMHYECKHX
3JIEMEHTOB. Maruuii u Kanpluii: nojayyeHue, pusndeckre u XMMUYECKHe CBOMCTBA, IPUMEHEHNE
IPOCTHIX BEIECTB U UX COeTUHEHUH. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

AnoMuHUI: noydyeHue, GU3NYeCKue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOro
BEIIECTBA M €ro coeAuHeHuil. AM(pOTEepHbIE CBOHCTBA OKCHJA M THUAPOKCHIA AaTIOMHUHMS,
TUAPOKCOKOMILUIEKCHI aJTFOMUHMS.

OOmast xapakTepuUCTHKa MeTalioB MNoOouHbiX mnoarpynn (b-rpymnm) Ilepuonnueckoit
CHUCTEMBI XUMHYECKUX DJIEMEHTOB.

@usnyeckue U XMMHUYECKHUE CBOMCTBA XpoMa U €ro coequHeHUH. OKCUIbl U TUAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl u AUXpPOMAThl, UX OKUCIUTEIbHBIE CBOWCTBA.
[TonyuyeHue u npuMEHEHUE XpoMa.

@u3nyeckue M XUMHUYECKHME CBOWCTBA MapraHia M €ro coeauHeHuid. Baxueiimne
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranua(VII). [lepmanranar kanus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

Pu3nyecKnue 1 XUMUYECKUE CBOMCTBA JKejle3a U €ro coequHeHni. OKCUbI, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe *Keje3a U ero CIijIaBoB.

Pu3nyYecKre U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHni. 1lonyuenne u npumeHenme
MeOu U €€ COeTUHECHUH.

Hunk: nmomyuenue, Gpusnyeckue 1 XMMUYECKHe cBOCcTBa. AM(pOTEpHbIE CBOWCTBA OKCHJIA
Y TUJIPOKCH/IA IMHKA, THAPOKCOKOMILUIEKCHI IMHKA. [[puMeHeHne IMHKa U €ro COeJUHEHUN.

DKcrepuMeHTAIbHBIE METOIbI U3YUYEHHS BEIIECTB M UX MPEBPAIllEHUI: H3yueHUe 00pa3ioB
HEMETaJJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B KUCIOPOJE, U3yUeHHE KOJUICKIIHU
«MeTaibl ¥ CIUIaBbD», B3aUMOJACHCTBUE LIETOYHBIX U IIETOYHO3EMENIbHBIX METAIOB C BOJOM
(BO3MO’KHO MCIIOJIb30BAHME BUJIEOMATEPUAIIOB), B3aUMOJICHCTBUE IIMHKA U JK€JI€3a C pacCTBOpaMuU
KHCJIOT U LIEJN0YEH, KaUeCTBEHHbIE PEAaKIIMM HAa HEOPraHWYECKHe aHWMOHbI, KATHOH BOJOPOJA U
KAaTHOHBI METAJUIOB, B3aUMOJECHCTBHE THAPOKCUIOB AIFOMUHUSA U [IMHKA C paCTBOPaMH KHUCIIOT U
HIEeJI0YEH, pellIeHHEe SKCIEPUMEHTANbHBIX 3a/1a4 110 TeMaM «I anorens», «Cepa 1 €€ COeTMHEHUS,
«A30T U Qochop U UX coenuHEHUsD», «MeTaulbl TJIaBHBIX MOATPYI», «MeTamisl TOOOYHBIX
MOATPYIIID.

XUMHUSA U )KU3Hb.

Ponb xumun B obecrneuyeHuN YCTOMYUBOTO pa3BUTHS 4yesoBedecTBa. [IoHATHE 0 Hay4YHBIX
METO/AX MTO3HAHUS U METOAO0JOTHH HAyYHOTr'0 HcclieoBaHus. HayuHble IpMHIMIIBI OPraHU3aluu
XUMHUYECKOT0 MpOou3BOACTBA. [IpombliieHHbIe cIOCOOBI MOMyYeHUsl BaXKHEUIINX BEIIECTB (Ha
npuMepe TMPOU3BOJCTBA aMMHAaKa, CEPHOM KHCIOTHI, MeTaHoia). [IpomblnuieHHBIE CIIOCOOBI
NOJIyYEHUSI METAUIOB M CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKpPYXKAIIEW Cpenbl U €ro
nocyiencTBusl. Ponb Xxumuu B 00ecrieueHnn SHEPreTUIeCKOo 0€30MacHOCTH.

Xumus M 3700poBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna ucnosib3oBaHUs
JIEKapCTBEHHBIX MPENapaToB. Poslb XUMUK B pa3BUTUU MEIULUHBI.



XUMUS UM OCHOBHBIE KOMITIOHEHTHI, MULIEBbIE 100aBKU. Poib XumMun B obecrieyeHun
MUIIEBON O€30MacCHOCTH.

Kocmernueckue u mapgromepnsie cpeactBa. beitoBas xumus. [IpaBuna Ge3omacHOro
WCIIOJIb30BAaHHUS MTPENnapaToB ObITOBOI XMMUU B IIOBCETHEBHOM KU3HU.

XuMHs B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepHabl (LIeMEHT, OETOH).

XuMHus B ceNbCKOM X03siicTBe. OpraHnyeckrue 1 MUHEpaIbHbIE YJOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPackH, CTEKJIO, Kepamuka. Matepuaisl
JUISL 3eKTpoHUKU. HaHoTexHomoruu.

Pacuérnbie 3amaun.

Pacuérbl: Macchl BemiecTBa WM 00bEMa ra3oB [0 U3BECTHOMY KOJIMUYECTBY BELIECTBA, Macce
Wwin 00bEMY OJHOIO M3 YYacTBYIOIIMX B peakIUMM BeIIeCTB, Macchl (00bEMa, KOIMYECTBA
BEIIECTBa) MPOJIYKTOB pPEAKIMH, €CIM OJHO M3 BELIECTB HMMEeT IpHUMECH, Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEakIUH, €CId OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM N10J€d pPacTBOPEHHOIO BEIIECTBA, MACCOBOW JIOJIM M MOJISIPHOM
KOHIICHTpAllMy BEILECTBA B PAacTBOpPE, JOJM BbIXOAA IMPOAYKTa pEaKUUU OT TEOPETHUYECKU
BO3MO>KHOTO.

MeXnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3€H MU U3yyeHUH OOIel M HEOPraHU4YEeCKOW XMMHU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK U NOHATUMN, IPUHATHIX B OTJEJbHBIX [IPEIMETAaX €CTECTBEHHO-HAYYHOT'O 1IMKIIA.

OOue ecTeCTBEHHO-HAy4yHbIE MOHATHUS: SIBJICHHUE, HAY4HbIH (akT, rumoresa, TEOpHUs,
3aKOH, aHajiu3, CHUHTE3, KiIaccuuKaluus, TI[EepUOJUYHOCTh, HAONIO/IEHUE, U3MEpEeHHE,
9KCIIEPUMEHT, MOJIEJIb, MOACINPOBAHNUE.

®usuka: marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, 3HEPreTUYECKUI YpOBEHb, BEILIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, UI€aIbHbIN a3, (PU3HMUECKUE BEIUUNHBI, €AMHUIIBI U3MEPEHUS,
CKOpPOCTb, HEPIuUs, Macca.

buonorus: knerka, opraHusM, OSKocucTema, Ouocdepa, MeTadOJINM3M, MaKpo- H
MHUKDPODJIEMEHTBI, OEJKH, >KUPbI, YIJI€BOAbI, HYKIEHHOBBIC KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpPYTOBOPOT BELIECTB U MOTOK SHEPTUHU B IKOCUCTEMAX.

I'eorpadusi: MuHepanbl, TOpHbIE TOPO/IbI, MOJIE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorus: XuMu4eckasi MPOMBIIIEHHOCTb, METAJLTYPIUs, CTPOUTENIbHbIE MaTepHalbl,
CEJIbCKOXO3SMICTBEHHOE TPOM3BOJCTBO, IMHUINEBas IMPOMBIIUIEHHOCTh, (hapmaleBTHUECKas
IPOMBILIEHHOCTD, IIPOU3BOJCTBO KOCMETHYECKHUX [pernaparos, MIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€pPUAJIOB, dJIEKTPOHHAS IPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOIPAMMLBI 110 XMUMHUHM HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OFPA3OBAHIA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTtBercTBHE C CUCTEMHO-ACATCIBHOCTHBIM TIOAXO0J0OM B CTPYKTYPC JHMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MpeIMEeTa « XUMHsD» Ha YPOBHE CpeIHEro 0011ero o0pa3oBaHus BbIIEIECHBI
CIEyIOIIME  COCTABJIAIOIIME: OCO3HAHME OOyYarolIMMHCS  POCCUHMCKOM  Tpa)JIaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIIPENEICHHUIO;
HaJIM4YME€ MOTHBAIMM K  OOYYEHHWIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCSl HPUHATHIMU B OOIIECTBE MpaBUIAMU W HOpPMaMmH IOBEACHUS; HaIWYHE
MPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPBI; CIIOCOOHOCTh CTABUThH 1I€JIM U CTPOUTH KU3HECHHbBIC
IUTaHBIL.



JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHS» OTPaKalT cPOPMUPOBAHHOCTD
OTIBITA TIO3HABATEILHON M MPAKTUYECKON JCSITEIIBHOCTA O0YJarONINXCs B TIPOIIECCE PeaTM3aIlun
00pa30BaTeNbHON e TEIBHOCTH.

JIndHOCTHBIE pe3yJbTaThl OCBOSHUS MpeIMeTa «XUMHUD» OTpaXkaroT cHhOPMHUPOBAHHOCTH
OTIBITa MTO3HABATEHHON U MPAKTHUECKON MESTEIHLHOCTH 00YYarOIIUXCs B TIPOIECCE pean3alun
00pa3oBaTenbHON ACSTEIHPHOCTH, B TOM YHCIIC B YACTH:

1) rpamaaHCKOT0 BOCIUTAHMS:

OCO3HaHUS 00YYAOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH, YBOXKCHHS K
3aKOHY U MPABOMOPSAKY;

MPEACTABICHUSI O COIMAIBHBIX HOpPMax W TMpaBUJaX MEXKIWYHOCTHBIX OTHOIICHUN B
KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATETLHOCTH MPHU CO3AAHUHN YICOHBIX MPOEKTOB,
pelIeHny yueOHbBIX U MO3HABATENbHBIX 33124, BHITOJTHEHUH XUMUYECKIX YKCIIEPHUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI IPYTHX
IIPU aHATHU3E PA3TUYHBIX BHJIOB YUEOHOH EATEIbHOCTH;

2) NIaTPUOTUYECKOTO BOCIIUTAHMS:

LEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBOKEHHUSI K TPOLIECCY TBOPYECTBA B OOJIACTU TEOPUU U MPAKTUYECKOTO MPUIOKECHUS
XUMHUHW, OCO3HAHMSI TOTO, YTO JaHHBIE HAayKH €CTh Pe3yJbTaT JUIMTEIbHBIX HAOIIOJACHUM,
KPOTOTJIMBBIX SKCTIEPUMEHTAILHBIX TIOUCKOB, TOCTOSTHHOTO TPy/Ja YUEHBIX U MTPAKTHUKOB;

WHTEpeca M I[I03HABATCIBHBIX MOTHBOB B TIIOJYYEHHU U TIOCIEAYIONIEM aHAJIU3e
uHGOPMAIIMU O TIEPEIOBBIX JOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XHUMHUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOI'O0 CO3HAHMS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIEHUBAThH CHTYAIIHH, CBSI3aHHBIC C XUMUYCCKUMH SIBIICHUSIMU, H TPHHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TMOBEJEHWE W TIOCTYNKH CBOUX TOBAPHUIIEH C TO3UIUN
HPaBCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBHIA MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbA:

MOHMMAaHHUS LEHHOCTEeH 3I0poBOr0 M Oe3omacHoro obOpasza >KU3HHU, HEO0OXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3HUYECKOMY U TICUXUIECKOMY 3/I0POBBIO;

coONrofeHHs MpaBUJl OE30MaCHOTO OOpallleHUs] ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HH, B TPYJAOBOU JIEATEILHOCTH;

MOHMMAaHUS [EHHOCTH TPaBUJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOIEHUS aTKOTOJs,
HapKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATEILCKOW JIEATEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrHX BUAAX ACSITENbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COIMAIBbHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHUCJIE Ha
OCHOBE MPUMEHECHHS IPEIMETHBIX 3HAHUU 110 XUMHUH;

YBaXXEHUS K TPYAY, JIOIIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY UHIUBUAYaIbHOU TPACKTOPUHN 00pa3oBaHusl, Oyaymiei
npodeccuu U peau3anui COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPeOHOCTEH 00111eCcTBa;

6) 3K0J1I0rMYEeCKOT0 BOCTIUTAHMSI:



9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOLICHHS K MPHPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

HNOHUMAaHHMA TTI00ATBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOIHOM U COIUATILHON CPEIbI;

0CO3HaHMS HEOOXOJIMMOCTH HCIOIb30BAHUS TOCTHKEHUN XUMHHM JJISI PpEIIEHUs] BOIPOCOB
PalMOHAIBHOTO MPUPOIOIIOIB30BAHNS;

AKTUBHOI'O HENPHUATHS IEHUCTBUM, NMPUHOCAIIMX BpEJ OKpYKAOLIEH NPUPOJHOM cpele,
YMEHHsI TPOTHO3UPOBATH HEOJIAroNpUsTHBIE KOJIOTMYECKUE IMOCIEACTBHUS MPeIIpUHUMAEMBbIX
JEHCTBUN U NIPEAOTBPALLATh UX;

HaJW4Mus PA3BUTOIO SKOJOTMYECKOIO0 MBINUICHMS, 3KOJOTMYECKOW KYJBTYpPBI, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBAaTbCS HMHU B
M03HABaTEIbHON, KOMMYHUKATUBHON U COLIMAJILHOM MPAKTUKE, CIOCOOHOCTU U YMEHUS aKTUBHO
OPOTUBOCTOSTH UJCOJIOTHU XeMOPoOHH;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUS:

MUPOBO33pPEHHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
00IIeCTBEHHOM MPAKTUKH;

NOHUMaHMA CHeUM(pUKH XUMHHM KaK HayKH, OCO3HaHUs €€ poilud B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOTO MBIIUIEHUS, CO3/IaHUH 1IEJIOCTHOTO MPEACTABICHUS 00 OKpYyKaroIleM
MHUpE KaK O €AMHCTBE IPUPOJbI U 4YEJIOBEKA, B TO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny npodiieM COXpaHEeHUs IPUPOJIHOIO PABHOBECHS;

yOexIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUM JJIsl COBPEMEHHOW LMBWIM3ALMU: B €&
TYMaHUCTHYECKOW HAIIPaBJICEHHOCTH M Ba)XKHOM POJIM B CO3/1aHUU HOBOW 0asbl MaTepuaibHOU
KYJIBTYpPBI, B PEIIEHUH IT100aIbHBIX IPOOIEM YCTOHUMBOrO pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
SHEPreTUYecKOM, MUIIEBOM M HKOJIOIMYECKONl O€e30MacHOCTH, B Pa3BUTUU MEIULIMHBI,
00eCreyeHn! YCIOBHUI YCIIEIIHOTO TPy U 3KOJOIMYECKH KOM(POPTHOM KU3HHU KaXJI0To YJIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOAOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IOJIy4aeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBICHUHM OKpY’KAIOIIEr0 MHpa M MPOUCXOJAIIMX B HEM HM3MEHEHHH,
yMEHHUsI JieJ1aTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HaY4YHBIX (JaKTOB M UMEIOIIMXCS TaHHBIX
C LIEJIBIO MTOJIyYE€HHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCIOIb30BaTh XUMUYECKUE 3HAHUSA JUIsl pEeLIeHUs TpobiieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYyalMsIX;

MHTEpeca K NO3HAHUIO, UCCIIEI0BATEIbCKOM AEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMI0O M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TMIOJIy4EHMIO HOBBIX 3HAaHUM 1O XUMHUM B COOTBETCTBUM C KMU3HEHHBIMU
HOTPeOHOCTAMY;

MHTEpeca K 0COOCHHOCTSIM TPYa B pa3IMUHBIX chepax MpohecCHOHATEHON esITeTbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaThl OCBOSHHS MPOrpamMMbl MO XMMHHM Ha YPOBHE CPEIHEro
o0m1ero o0pa3oBaHUs BKIIOYAIOT:

3HaYuUMBbIe s (HOPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYArOMIMXCS MEXAUCHUIIIIMHAPHBIE
(MexnpeaMeTHbIE) O0ILEHAYYHbIE TOHATHUS, OTPAXKAIOIIUE 1I€JTOCTHOCTh HAyYHOU KapTUHBI MUpPa
U crenuguKy METOJI0B IO3HAHMS, UCTIONb3YEMbIX B ECTECTBEHHBIX HayKax (MaTepusi, BELIECTBO,
SHeprus, SBJIEHUE, MPOLEeCcC, CUCTeMa, HAayuHbIH (akT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUs, UCCIIeI0BaHue, HAOII0AEHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalibHble  yueOHble  JeHCTBHsS  (TO3HABaTeJIbHbIE,  KOMMYHHMKAaTHBHBIE,
perynsaTHBHBIE), oOecreynBaomme (GopMupoBaHue (YHKIHOHATBHOH TI'PaMOTHOCTH H
COLMAJIbHOW KOMITETEHIIMH 00yUaroIInuXcs;



CIIOCOOHOCTh ~ OOydalomUXCsl  HCMONb30BaTh  OCBOEHHBIC  MEXAMCIMILTMHAPHEIC,
MHPOBO33PCHUECKHE 3HAHWS W YHUBEpPCAJbHBIE YydeOHBIC JCUCTBUS B IIO3HABATEIHHOU W
COLMAJIbHOM IPAKTHUKE.

MeranpeamMeTHbIe Pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMH yYEOHBIMU
II03HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSAMU.

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

1) 6a3oBble JIOTHYECKHUE eiiCTBUS:

CaMOCTOSITENIbHO (pOopMyIMpoBaTh U aKTyalu3UpoBaTh MNpoOlieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEeNeNIATh IENN ACATENbHOCTH, 3aJaBas IMapaMeTpbl M KPUTCPUH WX JIOCTHIKCHHS,
COOTHOCHUTH PE3YIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IEISIMU;

WCTIOJB30BaTh TIPU OCBOCHWW 3HAHWWA NPUEMBI JIOTUYECKOTO MBIIIICHHUS: BBIIENIAThH
XapaKkTepHble TIPU3HAKK TOHATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOIB30BaTh
COOTBETCTBYIOIIUE ITOHITHS JJIs1 OOBSICHEHHSI OTICIBHBIX (DAaKTOB U SIBIICHUIA;

BBIOMpATh OCHOBAHMSI U KPUTEPUHU I KIACCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYUHHO-CJICICTBEHHBIC CBSI3U MEK/Y N3YIacMbIMU SBICHHUSIMH,

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIyKTUBHBIC, IEAYKTUBHEIE, TIO AaHAJIOTUH ), BHISBIISATH
3aKOHOMEPHOCTH W MPOTHBOPEUHS] B PACCMAaTPUBAEMBIX SBICHUSX, (DOPMYITUPOBATH BBHIBOJBI H
3aKJTFOYCHUS;

MPUMEHATHh B TPOIIECCE MO3HAHMS HMCIIONBb3YEMble B XHMHUU CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPe0OPa30BhIBATH MO/ICIbHBIE MPECTABICHUS — XUMUYECKHI 3HAK (CUMBOJ) AJIEMEHTa,
XUMHYecKkass (opMysia, YpaBHCHHE XHMHUYSCKOHM pEakIuu — TMPU PEIICHUH YYeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKHX 3a/1a4, IPUMEHITh HA3BaHHBIE MOJICILHBIC TIPEICTABICHUS IS
BBISIBJIICHHS XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX BEIIECTB U XUMUYCCKUX PEAKITUH.

2) 6a30BbIe HcCIeI0BATEIbCKHE TeHCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMHUUECKUX PEAKIINIA;

¢bopMynupoBaTh LETH M 33JaYd  HUCCIIEJIOBAHMS, WCIOJIb30BaTh IMOCTABICHHBIE U
CaMOCTOSITENIEHO C(POpPMYIIMpPOBAaHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
Uit GOPMHUPOBAHUS TUIIOTE3BI MO MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHUPOBAHMSI ¥ TIPOBEICHHUS YYCHUYECKHX
HKCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOIOJATh 32 XOJOM IIpoIecca, CaMOCTOSATENILHO
IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJAETAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTEIbCKOM M MPOEKTHOM JesTEeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB pEHICHHUS
MPAaKTHYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUSI.

3) padoTa ¢ unopmaumeii:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHUKAaX HHpopMmamuu (Hay4HO-TIOMyJsIpHAsS
JUTEpaTypa XHMHUYECKOTO COJEp)KaHWs, CIpaBOYHBbIE TocoOus, pecypcel MHTepHeTa),
aHATM3UPOBATH HHGOPMAIUIO PA3TUYHBIX BUIOB U (hOPM MpeCTaBlIeHUs, KPUTUYECKH OLIEHUBATh
€€ T0OCTOBEPHOCTh M HEMPOTUBOPEYHBOCTD;

(dhopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHbIE METOAbl MpPH IMOUCKE U OTOOpe
UH(POpPMALIUU, HEOOXOAMMOM TS BHITTOJIHEHHSI YI€OHBIX 3a/1ad ONPEIeIEHHOTO THIIA;

npuoOpeTaTh OMBIT MCIOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANbHYIO (popMy mMpencTaBieHus MHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMMel, TaOJIUIBI, PUCYHKU U IPYTHUE),



UCIIONIb30BaTh HAY4YHBIH $3bIK B KAyeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
nHpopManven: TPUMEHATh MEXIpeAMETHble ((u3nueckue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbl, HOMEHKIATYPY;

HCITIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATJIAJHOCTH.

KoMmyHukaTHBHBIC yHHBepcaabHbIe y4eOHbIe 1eHCTBUA:

3a/1aBaTh BOMIPOCHI MO CYIIECTBY 0OCYKIa€MOM TEMBI B XOJI€ TMAJIOTa U/UTU JUCKYCCHUH,
BBICKA3bIBATh UCH, (1)OpMy.HI/IpOBaTB CBOHU HpeILJIO)KeHI/ISI OTHOCHUTCJIIBbHO BBIIIOJIHCHU S
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMENl PE3yJbTaTOB IO3HABATEIBHOM AEATEIBbHOCTH, IMOJIYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU  BBIIIOJIHEHUM XUMHUYECKOIO
IKCTIIEPUMEHTA, TMPAKTHUYECKOH paboThl MO HCCIICAOBAHUIO CBOWCTB HM3y4YaeMbIX BELIECTB,
peanuzanuu y4eOHOro MpOeKTa, M (OPMYJIUPOBATH BHIBOJBI MO pe3yJibTaTaM MNPOBEAEHHBIX
UCCJIEJOBaHMM ITyTEM COTJIAaCOBAHMSI TO3ULIUHI B XOZ€ 00CYX/I€HUS U OOMEHAa MHEHUSMH.

PeryasiTuBHble yHHBepcajibHble yUeOHbIE 1eliCTBHS:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh M OCYLIECTBIISATH CBOIO ITO3HABATEIbHYIO JESTENBHOCTD,
ompezenss e€ Lenu U 3a/add, KOHTPOJIUPOBATH U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeayiaraeMblil airOpUTM JEHCTBUNA TPU BBIMOJHEHUN yUE€OHBIX M MCCIEAOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee A((HEeKTUBHBIN CIIOCO0 UX PEIICHUs C YYETOM MOJy4YEeHHs] HOBBIX 3HAHUHN O
BEIL[ECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYHIECTBIISATH CAMOKOHTPOJIb JIEATEIHLHOCTH Ha OCHOBE CaMOaHalln3a U CaMOOIICHKH.

NPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOrPaMMBI MO XMMHUU Ha yriayOJ€HHOM ypoBHE Ha
YPOBHE CpeIHEero oOmero oOpa3oBaHMs BKIIOYAIOT CHEU(HUEcKue A y4eOHOro mpeamera
«XuMHS» HaydHbIE 3HAHUSA, YMEHHUS U CIOCOOBI JEWCTBUN MO OCBOCHUIO, MHTEPIPETALUU U
peoOpa3oBaHUIO0 3HAHMMA, BUJBI JIESTEIBHOCTH 110 TOJYYEHUIO HOBOTO 3HAHHS M MPUMEHEHHUIO
3HAHUW B Pa3iIMUYHBIX Y4YEOHBIX CHUTyalMsIX, a TaKKe€ B PEAIbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XUMHUEH. B mporpamme 1o XuMuu npeMeTHbIE Pe3yIbTaThl MPECTABICHBI IO TOaM
U3YYCHHUS.

10 KJIACC

[TpenMeTHBIE pe3yIbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUs OTPaXaroT:

c(OPMHPOBAHHOCTH MPEICTABICHUI: O MECTE M 3HAUEHUH OPTaHUYECKO XMMHUU B CHCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00eCIIeYeHNH YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA B PELLICHUN
npo0JIeM KOJIOTUYECKOM, SHEPreTHYECKONW M MHIIEBOW 0e30MacHOCTH, B PA3BUTHH MEIUIIMHBL,
CO3/IaHMM HOBBIX MAaTE€pHUajoOB, HOBBIX MCTOYHHMKOB SHEPIMH, B O0ECHEUEHHM PallMOHAIBLHOIO
IPUPOAONOIH30BAHNUS, B (POPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYJIbTYpPhI YEIIOBEKA, a TAKXKE
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOIHON Cpene;

BJIAQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJArarollue
HOHATHS — XUMHUECKHUI 3JIEMEHT, aTOM, SIIPO M AIEKTPOHHAsi 000JI04Ka aToMa, S-, p-, d-aTOMHBbIE
opOuTany, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aToma, THOpHIM3aIis aTOMHBIX OpOUTaJeH,
MOH, MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPHULATEIBHOCTb, CTEICHb OKHCIEHUS, XHMHUYECKas



CB$13b, MOJIb, MOJISIPHASL MAcca, MOJIIPHBIN 00BEM, YTTIEPOAHBIN CKeNeT, PyHKIMOHAIbHAS IPpyIIa,
paaMkan, CTpPYKTypHble (opMynibl (pa3BEPHYThIE, COKpAlllEHHBIE, CKEJIETHBIE), H30MEpHUs
CTPYKTYpHasi ¥ NMPOCTPAHCTBEHHAs (FreOMETpUYecKas, ONTHYECKasi), H30MEPhl, TOMOJIOTUYECKUN
psil, TOMOJIOTH, YTJIEBOJOPOJbI, KUCIOPOJ- M a30TCOAEpKallhe OpraHu4yecKhue COeTUHEHMUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPUH, 3aKOHBI
(nepuonnueckuit 3akoH J[. M. MenneneeBa, Teopusi CTpoeHHs] opraHudeckux BemectB A. M.
ByTtnepoBa, 3aK0H COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U NIPEBPALLEHUS SHEPTUU IPU
XUMHUYECKHX pEeaKLHsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XMMHUHU, MUPOBO33PEHUYECKHE
3HAHHUS, JIe)KAIlUe B OCHOBE IMOHMMAaHUS NMPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUI;
MIPEICTAaBICHUS] O MEXaHM3Max XMUMHUYECKHUX PEaKIUil, TEepMOJNHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSX MX MPOTEKaHMs, O B3aUMHOM BIIMSIHUU aTOMOB M I'PYyII aTOMOB B MOJIEKYJax
(MHIYKTUBHBIN 1 Me30MepHbIi 3 dexTrl, opuenTanTsl | u Il pona); dhakronoruueckue ceeneHus
O CBOWCTBax, COCTaBe, MOJyYEHUH U O€30MaCHOM HCIOJIb30BAHUM BAXHEWUIIMX OPraHMYECKUX
BEUIECTB B OBITY U MPAKTUYECKOW JESATENIbHOCTH 4YeJNIOBEKa, OOLIMX HAay4HbIX NPUHIUIAX
XMMHUYECKOT0 POU3BOJCTBA (Ha MpUMEpE MIPOU3BOICTBA METAaHOJA, IEpepadOTKU HePTH);

c(OpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIE MPU3HAKN NOHATUN, YCTAaHABIMBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOINE TIOHATHS [IPU ONIMCAHUM COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COECTUHEHUM;

c(OPMHPOBAHHOCTh YMEHHIA:

UCIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JUISl COCTABJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEIECTB;

COCTaBJISITh YPAaBHEHUS] XUMUYECKUX PEAKIMH U pacKphIBaTh UX CYIIHOCTh: OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKIUil IOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOI0 OajaHca 3TUX PeaKIHid,
peakuuii HOHHOro 0OMEHa MMy TEM COCTaBJICHHUSI MX ITOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYECKHUX BEILECTB Ul MJUIIOCTpAlUM HX
XUMHYECKOT'0 U POCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh MPUHAAICKHOCTh U3YUEHHBIX OPIraHUYECKUX
BEIIECTB 10 UX COCTaBy M CTPOCHHIO K ONpeAeEHHOMY KJIacCy/TpyIe COeAMHEHNH, 1aBaTh UM
Ha3BaHMs 1o cucremarndyeckoil HomeHknarype (IUPAC) u npuBoauTh TpUBHAIbHbIE HAa3BaHUS
JUISL OTZI€TIbHBIX MPEACTaBUTENCH OpraHu4eCKUX BEUIECTB (ITHIIEH, alleTUJIeH, TOJIYOJ, [NINLEPHH,
TUJICHIJIMKOb, (heHO, (popManbaeru, aueTaabAerul, aleToH, MypaBbUHas KUCIIOTA, YKCYCHAs
KHCJIOTA, CTEApUHOBAsl, OJEMHOBAas, NAJIbMMTHHOBAs KHUCJIOTHI, TNIMIMH, AJlaHWH, MajibTo3a,
(bpyKTO3a, aHWINH, JTUBUHUI, U30MPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OpPMUPOBAHHOCTh YMEHMSI OINpPEAENATh BHJ XHUMUYECKOW CBSI3M B OPraHUYECKHX
COEMHEHUSX (KOBAJICHTHAs! M HOHHAs CBSI3b, G- U TM-CBSI3b, BOJOPO/IHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHUSI TEOPUU CTPOEHUS OPraHUYECKHX
BemecTB A. M. bytnepoBa ans 0oObsICHEHHSI 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHUH XapakTepu3oBaTb COCTaB, CTPOEHHUE, (U3MUECKUEe U
XMMHUYECKHE CBOMCTBA TUIMMYHBIX MPECTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
aJIKaHOB, LUKJIOAJIKAHOB, AJKCHOB, AJKaJHECHOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJOB,
CIHPTOB, AIBJETHUAOB, KETOHOB, KApOOHOBBIX KHCJOT, MPOCTHIX M CIOXKHBIX 3(QUPOB, KUPOB,
HUTPOCOETMHEHUH 1 aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTI€BOAOB (MOHO-, TU- U TIOJIMCAXapUIOB),
WUIIOCTPUPOBaTh T'€HETUYECKYIO CBSI3b MEXKIY HHMMHM YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XMMHUYECKHX Peakluil ¢ UCIIONIb30BaHUEM CTPYKTYPHBIX (HOpMYJI;

c(OpMUPOBAHHOCTh YMEHHS MOATBEPKAATh HAa KOHKPETHBIX IIpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHUH OT KPaTHOCTU M THIA
KOBAJIEHTHOH CBS3U (G- U T-CBSA3H), B3aMMHOI'O BIMSHHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHs XapaKTepu30BaTb HCTOYHHUKH YIJIEBOJAOPOJHOIO ChIPbS
(HeTh, TPUPOAHBINA Ta3, Yroyb), CIIOCOOBI €ro MepepaboTKH M IMPAKTHYECKOE MpPUMEHEHHE
IPOIYKTOB NEPepabOTKH;



c(OpPMUPOBAHHOCTh BJAJICHUS CHUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX METOAaX
TO3HAHWS — HAOMIOJCHUH, W3MEPCHHH, MOJCIUPOBAHUHU, OSKCIEPUMEHTE (peajbHOM U
MBICIICHHOM) ¥ YMEHUS TIPUMEHSTh 3TH 3HAHHUS,

c(hOpMUPOBAHHOCTh yMEHHUSI TPHUMEHSITH OCHOBHBIE  OIEpaAldd  MBICIUTEIHLHON
NEeSTeNIbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, O0O0OIIeHHE, CHCTEMATH3aIUI0, BBISIBICHUE
MPUIMHHO-CIIEJCTBEHHBIX CBSI3€H — /IS M3YUYEHHUs CBOWCTB BEIIECTB M XUMHUECKUX PEAKIIHIA;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBIISITh B3aUMOCBSI3b XUMHUUECKHUX 3HAHUN C IOHATUSMU U
MPEACTABICHUSIMUA JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB Ui 00Jiee OCO3HAHHOTO
MOHUMAaHUs CYIIHOCTH MaTepUalbHOrO €IMHCTBA MHUPA, WUCIOIb30BaTh CUCTEMHbIE 3HAHMS IO
OpPTaHWYECKON XUMHUU JJI OOBSICHEHUS W MIPOTHO3UPOBAHUS SBJIICHHM, UMEIOIIUX €CTECTBEHHO-
HAy4HYIO IPUPOY;

c(hOpMUPOBAHHOCTh yMEHHUH: TMPOBOAUTH PACUYETBl MO XUMHUYECKUM GdopMmylaM |
YpaBHEHUSAM XWMHUYECKUX PEaKIHMi C UCHOIb30BaHUEM (DU3MUECKHX BENUYHMH (Macca, 00BbEM
ra3oB, KOJHYECTBO BEIIECTBA), XAPAKTEPU3YIONIMX BEIIECTBA C KOJMYCCTBEHHOW CTOPOHBI:
pacuéThl O HAXOXKJIEHUI0 XUMUYECKOW (HOpMYIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJSIM
XUMUYECKHUX AJIEMEHTOB, MMPOJAYKTaM CTOPaHUs, TUIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, AHATM3UPOBATh M OIICHUBATH C MO3ULIUN
9KOJIOTUYECKONW O€30MacHOCTH TOCJIEICTBHS OBITOBOM W TMPOW3BOJICTBEHHOW ACATEIHHOCTH
YeNOBEKa, CBSI3aHHOW C MepepadOTKOW BEIIECTB, HCIONB30BATh IMOJNYYCHHbIE 3HAHUSA IS
MPUHSTHUS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYaIMsIX, CBSI3aHHBIX C XUMHUEH;

c(OpPMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENBHO IUIAHUPOBATh M MPOBOJIUTH XMUMHUYECKUN
SKCTIEPUMEHT (ITOTyYeHHEe U U3yUEHNE CBOWCTB OPTraHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIINH
YIJIEBOAOPOJOB PA3JIMYHBIX KJIACCOB U KUCIOPOIACOAEPKALIUX OPraHUYECKUX BELIECTB, PEILICHUE
SKCTIEPUMEHTAIIBHBIX 33/1a4 10 PACTIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOIIOICHUEM TIPABIIT
0e3omacHOro oOpalieHus ¢ BeulecTBaMH U JabOpaTOpHBIM 000pyAoBaHHEM, (OPMYTHUPOBATH
1eJdb WCCICNOBAaHMS, TPEJICTABIATh B Pa3IUYHON (OopMe pe3ysibTaThl AKCICPUMEHTA,
aQHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUH:

coONroAaTh MpaBHJia IKOJOTUYECKU IIENIECOOOpPa3HOTr0 TMOBEAEHUS B OBITY M TPYIOBOMH
JIEATEIIbHOCTH B LEJSAX COXPAHEHUS CBOETO 3/I0POBbS, OKPYXKAIOIIEH NPUPOIHOU Cpelbl U
JOCTH>KEHHS €€ YCTOMYMBOTO pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO AECHCTBUS HA KUBBIC OPraHU3MbI OMPEAECIEHHBIX
OpPraHMYECKUX BELIECTB, MOHMUMAs cMbIca nokazatens [IIK;

AHAIM3WPOBATh  IEJIECOO0Pa3HOCTh  NMPUMEHEHUS  OPTraHWYeCKHX  BEMIECTB B
MPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHHUsI COOTHOILIEHUS PUCK-TIOJB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XHUMHYECKOM
uHbOpMaIlMU B PA3NUYHBIX HCTOYHUKAX (HayyHas M y4yeOHO-HaydHasl JHUTepaTypa, CpelacTBa
MaccoBoi uWHGpopMmaruu, WHTEpHET W JApyrue), KPUTHUYCCKH aHAIM3UPOBATH XHUMHUYECKYIO
uHbopMaInio, epepadaTpiBaTh €€ U UCMOJIB30BaTh B COOTBETCTBHU C MOCTaBICHHON yueOHOMU
3a7a4yen.

11 KIIACC

[IpenmeTHbIe pe3yIbTaThl OCBOCHUS Kypca «O0111asi 1 HeOpraHWYeCKasi XUMUS OTPAKAIOT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TTI03HABAEMOCTH SIBJICHUI MPUPOJIbI, O MECTE U 3HAYCHUHU XUMUHU B CHCTEME €CTECTBEHHBIX HAYK
u e€ ponu B OOECHEUYEHHWH YCTOMYMBOTO PA3BUTHUSA, B PEHICHUH NPOOJIEM 3KOJOTHYECKOM,
SHEPreTUYECKOM M THUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPIuH, B oOecreyeHHMH  PalMOHAIBHOTO
IPUPOJIOTIONB30BAHUS, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KyJIbTYPhI YEJIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM Cpesie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJArarolne
MOHATUS — XUMUYECKUHN DIIEMEHT, aToM, SIIPO aToMa, U30TOMbI, JIEKTPOHHAs 000JI04YKa aToMa,



s-, p-, d-aToMHBIE OpOWTANM, OCHOBHOE M BO30YXIEHHOE COCTOSHUS aTOMa, THOpUAM3AIMS
ATOMHBIX OpOHWTaJNIC, WOH, MOJICKYJIa, BaJCHTHOCTH, JJICKTPOOTPHUIATEIHHOCTh, CTEIEHBb
OKHUCJICHUS, XHMHYECKas CBsI3b (KOBaJCHTHAas, WOHHAs, METaJNIMYecKasi, BOJOPOIHAS),
KPUCTAJUTMYECKasl PEImIETKa, XUMUYECKass PEaKIHsi, PacTBOP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
3JEKTPOJUTUYECKAS] ~ JUCCOLMAIMs, CTENEeHb JUCCOIMAIlMM, BOJOPOJHBIM  MOKa3aTellb,
OKHCJIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3(h(PEKT XMMUUECKON peakIMH, CKOPOCTh XUMHUYECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUHM M 3aKOHBI (TEOPHS AIEKTPOIUTUYECKOM
auccounanuu, nepuoauyeckui 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHHUsI MAacChl BEIECTB,
3aKOH COXpaHEHUs U MPEBPAILLEHUS SHEPTUM MPU XUMHUYECKUX PEAKIMUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEMIECTB, 3aKOH JACHCTBYIOIIUX MaccC), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAaHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKUX SIBJICHUH; COBPEMEHHBIC TIPEICTABICHHS O CTPOCHUH BEIIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HaJAMOJEKYJISIPHOM YPOBHSX; MPEICTABICHUS O MEXAHM3Max XUMHUYECKHUX
peaKiuii, TEePMOJWHAMUYECKHNX W KHHETUYECKUX 3aKOHOMEPHOCTAX WX WPOTEKaHUs, O
XMMHYECKOM PaBHOBECHH, PACTBOpAX M IUCIEPCHBIX cUCTeMaX; (PaKTOIIOTUYECKUE CBEICHHS O
CBOMCTBAaxX, COCTaBe, MOJIYYCHHUU M O€30MaCHOM HMCIOJIb30BAaHUU BAKHEHIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKOW JIEATEIHHOCTH 4YENOBEKa, OOIIMX HAyYHBIX MPUHIUIAX
XUMHUYECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUIA: BBISABIATH XapaKTepHbIC MPU3HAKN OHATUN, YCTAHABIUBATh
WX B3aUMOCBSI3b, WCIIOIB30BAaTh COOTBETCTBYIOIIME MOHSATHUS TMPU ONMHUCAHWH HEOPTaHWYECKHUX
BEILECTB U UX MPEBPALLCHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HUCIIOJIH30BATh XMUMHYECKYI0 CHUMBOJIMKY JIJIi COCTABJICHHS
(dbopMyn BelIECTB M ypaBHEHUW XHMHYECKUX pEaKUUd, CHCTEMaTHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHanbHbIe Ha3BaHUS OTJEIHHBIX BEIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUS ONPEENSITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHIX
3JIEMEHTOB B COCAMHEHUSX, BHUJI XMMHYECKOW CBSI3U (KOBAJICHTHAs, MOHHAs, METALTUNYECKAs,
BOJIOPOJIHAS ), TUI KPUCTATIINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh yMEHHUSI OOBACHITH 3aBUCHUMOCTh CBOWCTB BEIIECTB OT BHUIA
XUMHYECKON CBSI3M U TUMNA KPHUCTAJUIMYECKOW PEMIETKH, OOMEHHBIM M JOHOPHO-aKIENTOPHBIN
MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHH: KIaCCHU(PHUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBy, XMMHYECKHE PEAKIMHU MO Pa3ITUYHBIM MpHU3HAKaM (YHCIy U COCTaBY pearupyrommux
BEIIECTB, TEIJIOBOMY J(PQeKTy peakiuu, H3MEHEHHUIO CTEleHEH OKHUCICHUS DJIEMEHTOB,
00paTHMOCTH, YYaCTHIO KaTalM3aTopa W JIPYTHE); CAMOCTOSATEIHHO BBIOMPATH OCHOBAaHUS W
KPUTEPUU AJIs KIaCCU(PUKALUU U3ydYaeMbIX BEIIECTB U XMMHUUECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHSI PACKpBIBaTh CMBICI Tepuoauyeckoro 3akona J[. H.
MenzgeneeBa U JI€MOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOLIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINM;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTEpPH30BaTh AJIEKTPOHHOE CTPOECHHUE aTOMOB M MOHOB
XUMUYECKUX JJIEMEHTOB TMEpBOro—4eTBéproro rmnepuoaoB llepuomuyeckoit cucremsr JI.U.
MeneneeBa, UCHOJIb3Ysl MOHATUS «IHEPIETUYECKHE YPOBHU», «IHEPreTUUYECKUE MOMYPOBHUY,
«s-, p-, d-aTOMHBIE OPOUTAINY, KOCHOBHOE U BO30YKIEHHOE YHEPTETUUECKUE COCTOSIHUS aTOMay;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB M UX COCIUHEHUH IO
nepuogaM u rpynnam Ilepuoanueckoi cucremsl . . MeHneneeBa, BaJICHTHbIE BO3MOKHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHII: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE CBOMCTBA
BEILLECTB PAa3JIMYHBIX KJIACCOB, MOJATBEPXKIAaTh CYILECTBOBAHME TI€HETUYECKOM CBA3U MEXKIY
HEOPTaHWYECKUMH BEIIECTBAMHU C IIOMOIINBI0 YPAaBHEHHM COOTBETCTBYIOUIUX XUMHUYECKHUX
peaKiuii;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxiuii MoCPeICTBOM COCTaBJICHHS AJIEKTPOHHOTO OajaHca 3TUX Peakiuil; peakiuuil HOHHOTO



oOMeHa MyTEM COCTAaBICHHMS HMX IOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH; peakiui
TUPOJNIN3a; PEaKIUil KOMIIJIEKCOOOpa3oBaHUs (Ha NpUMEpPe THIPOKCOKOMIUIEKCOB ILIMHKA WU
AITIOMUHHS);

c(OpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakuuil ¢ y4€TOM MX DHEPreTHYECKUX XapaKTEPUCTHK, XapakTep HU3MEHEHUS CKOPOCTH
XMMHUYECKON peaklMy B 3aBUCUMOCTU OT Pa3jIM4YHBIX (PAKTOPOB, a TaKkKe XapaKTep CMeILeHUs
XUMHYECKOTO PABHOBECHUS IO BIUSHUEM BHEIIHUX Bo3aelcTBui (mpuuiun Jle [laTtense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMUUYECKHUE PEaKIIUH, JIeKAIIe B OCHOBE
MPOMBIIUICHHOTO TIOJMYYEHHUS] CEepPHOW KHUCJIOTHI, aMMHaKa, oOOIIWe Hay4YHbIE MPUHITUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€J1I€CO00Pa3HOCTh NPHUMEHEHHUSI HEOPraHWYeCKHUX BEIEeCTB B
HPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3pE€HHsI COOTHOIICHUS PUCK-TI0Nb34;

c(hOpMUPOBAHHOCTD BJIAJICHHSI CUCTEMOM 3HAHHUI O METOJIaX HAYYHOTO TIO3HAHUS SIBICHUI
IpUPOABI — HAOIIOICHNE, U3MEPEHNE, MOJICITIUPOBAHUE, SIKCIIEPUMEHT (peaabHbIN U MBICIICHHBIN),
WCTIONB3YEMBIX B  €CTECTBEHHBIX HayKaX, YMEHHUS TNPUMEHITh OTH 3HAHUS TIpH
9KCIIEPUMEHTAIFHOM UCCIICJOBAHUHM BEIIECTB W JUISI OOBSCHEHUS XUMHUYECKUX SBJICHHIA,
MMEIOIINX MECTO B IPUPOAE, MPAKTUUECKON EATEIbHOCTH YEJIOBEKA U B [IOBCETHEBHOW JKU3HU;

c(hOpPMUPOBAHHOCTh YMEHHSI BBISBIISATH B3aMMOCBS3b XUMUYECKHUX 3HAHUH C MOHATHSIMU U
NOPEJICTaBICHUSMH JPYIHMX €CTECTBEHHO-HAYYHbBIX MPEAMETOB Jjsi 0ojee OCO3HAHHOTO
NOHUMAaHUsI MaTepUaIbHOTO €IMHCTBA MUDA;

c(OpMUPOBAHHOCTh YMEHUS ITPOBOJAUTH PACUETHI: C UCIOIb30BAHUEM MOHATUH «MacCcOBast
JIOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAsI KOHIIEHTPALIK»; MACChI BEIIECTBA UM 00bEMA raza mo
U3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WM O0bEMY OJHOTO M3 Y4YacTBYIOLIUX B peakUuu
BEIIIECTB; TEIUIOBOro 3(PdeKTa peakluy; 3HaYeHUs: BOJOPOJHOIO MOKa3aTelsi paCTBOPOB KUCIOT
W IIEJOYeH C M3BECTHOM CTEMEHBIO AMCCOLMAINH; Macchl (00BEMa, KOJUYECTBA BEIIECTBA)
IIPOJYKTa PEaKlMK, €CIU OJHO U3 MCXOAHBIX BEILIECTB JaHO B BHUJIE PACTBOPA C ONPEACIEHHON
MaccoOBOH /10J1ei pacCTBOPEHHOIO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH ); IOJIU BBIXOJA
IPOAYKTA PeaKkuu; O0bEMHBIX OTHOIICHH Tra30B;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh W MPOBOJIUTH XMMHYECKUN
9KCHEPUMEHT (IIPOBEACHUE PEAKIIUH HOHHOTO OOMEHa, MMOITBEPKACHNE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, ONIPEAEICHNUE CPEIbl PACTBOPOB BEIIECTB C MIOMOUIbI0 UHANKATOPOB,
U3y4YeHHE BIUSHUS Pa3IMYHBIX (AaKTOPOB Ha CKOPOCTh XHMHUECKON pEaKIMH, peIIeHue
9KCIIEPUMEHTAJBHBIX 334au no TemMaMm «Mertamibs» u «Hemeramne») ¢ coOnrogeHneM IpaBuil
0e30macHOro oOpalieHus ¢ BeulecTBaMH U JabOpaTOpHBIM 000pyAoBaHHEM, (POPMYITHUPOBATH
[eNb  HWCCICNOBAaHUsS, TMPEICTABISATh B PAa3NIUYHON (opMe pe3ynbTaThl OIKCIEPUMEHTA,
aQHAJIN3UPOBATh U OLICHUBAThH UX IOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHUIA: COOMIOAATh MpaBuia MOJb30BaHUS XUMUYECKON TTOCYI0M 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHusl ¢ BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKIUSMU
[0 BBINOJIHEHNUIO J1A0OPAaTOPHBIX XUMHYECKHX OIBITOB, HKOJIOIMYECKU LI€JIeCO00pa3HOTo
MOBECHUs B OBITY M TPYAOBOM NEATEIHHOCTH B IENSIX COXPAHEHHUS CBOETO 3JI0POBBS,
OKpYKaIolIell MPUPOJHON Cpeabl M AOCTHKEHUA €€ yCTOMYMBOIO pPAa3BUTHUSA, OCO3HABATh
OMacHOCTh TOKCHMYECKOTO JEHUCTBHSI HA YKUBBIE OPraHU3Mbl OINpPEACIEHHBIX HEOPTraHWYECKHUX
BEILIECTB, MOHMMAas cMbIca nokaszarens [TJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYLIECTBIATH IICJICHANIPABICHHBI MOMCK XUMHYECKOU
UHPOPMALIMK B Pa3IMYHBIX MCTOYHUKAX (HAaydHas W y4eOHO-HAaydHas JHUTEpaTypa, CpeicTBa
maccoBoi uHGpopmaruu, WHTEepHET W [Apyrue), KPUTHUYECKH aHAIU3UPOBATh XUMUYECKYIO
UHPOpMaLKIO, TIepepadaTbiBaTh €€ W UCIOIb30BaTh B COOTBETCTBUH C IOCTABICHHON y4eOHOU
3aaueii.
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MHoroo6pasue
BEILIECTB
1.3 XHMHIECKHE 19 1 3 https://m.edsoo.rw/QHDJZGESH
peakIu
Hroro no pazgeny 39
Pasnen 2. Heoprannueckasi Xumust
2.1 Hemerauis 31 1 3 https://m.eds00.ru/9INCC2YQRIJ
2.2 MeTtasl 23 1 2 https://m.edsoo.ru/YEUOWRIJ21
Hroro no pazneny 54
Pa3znen 3. Xumus v :Ku3Hb
Merto1bl TO3HAHUA B
3.1 XUMUU. XUMUS U 9 https://m.eds00.ru/2Q4016N XK
KU3Hb
Nroro no pazaeny 9
OBILEE KOJIMYECTBO 102 4 3
YACOB I10 ITPOI'PAMME
MNOYPOYHOE INTAHUPOBAHUE
10 KJIACC
K
Ne Tema vooKa OHHeLTRO anCOB I Mara JJIeKTPOHHBIE N (ppoBbIE
n/n yp Beero OHTPOJbHBIC paKkTHecKne H3y4YeHH s 06pasoBaTeﬂbele pecypcehl
padoThI padoThI
[Ipenmer u 3HaueHue
OpPraHMYECKON XUMUH,
1 MPEACTABICHUE O 1 https://m.edsoo.ru/48G4H34K4
MHOTroo0pa3uu
OPraHUYeCKHX COCIMHEHUHN
2 DJEKTPOHHOE CTPOCHUE 1 https://m.edso0.ru/0DI6TSLI9R
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aToma yriepoza (OCHOBHOE
1 BO30YyKIEHHOE
coctosiHus). BanentHbie
BO3MOKHOCTH aToMa
yriepoaa

XuMuyeckas CBSI3b B
OPTraHUYECKHUX
COCOUHCHHAX. MeXaHU3MBbI
00pa3oBaHMs KOBAaJECHTHOM
CBSI3H, CIIOCOOBI pa3pbiBa
CBsI3eH

https://m.edsoo.ru/C42CCDY5S

Teopus crpoeHus
OPraHUYECKHX COCTUHEHUHN
A. M. bytieposa

https://m.edsoo.ru/MIAFQ4PQO

Buasr uzomepun:
CTPYKTYpHas,
MPOCTPAHCTBEHHAS.
DneKTpoHHBIE AP PEKTH B
MOJIEKYJIaX OPTaHUYECKHUX
COeJUHEHUN

https://m.edsoo.ru/GN3QZ8AHX

[Ipencrasnenue o
KJaccupuKauuu u
CUCTEMATHYECKas
Homenkinarypa (IUPAC)
OpPraHMYECKUX BEILECTB

https://m.edsoo.ru/P6AQNOU22

Knaccudukanus peaxiuii B
OPraHNu4eCcKOr XUMHH

https://m.edsoo.ru/M5DJYMPIM

CucreMarusanus 1
000011IeHHE 3HAHUHA I10 TEME

https://m.edsoo.ru/SKOA3EB67

AnKaHBI: TOMOJIOTHYSCKHI
psn, obmas popmya,
HOMEHKJIaTypa U U30MEepHs,
9JIEKTPOHHOC U

https://m.edsoo.ru/SHWFWZ174
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MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

10

Ddusznyeckre 1 XUMHUYECKHAE
CBOMCTBA aJIKAaHOB

https://m.edsoo0.ru/GVELNQJI3X

11

Haxoxienne ankaHoB B
npupoje. CriocoObl
MOJIYYEHHS U IPUMEHEHUE
aJIKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[{uknoankaHbl: 00IIas
(dhopMyIia, HOMEHKIIATypa U
n30Mepusi, 0COOCHHOCTH
CTPOCHHS M XUMHYECKHX
CBOICTB, CITOCOOBI
TIOJTy4CHUS U IPUMEHEHUE

https://m.edsoo.ru/Q4B590Q1A

13

Pemenue pacuérubix 3amau
Ha ompeeyieHne
MOJIEKYJISIPHOI (hopMyIIBI
OpPraHUYECKOTO BEIECTBA 10
MAacCOBBIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJIAIIUX B €r0
cocraB. CucreMaTrusanus u
0000IIIcHNE 3HAHHH 10 TEME

https://m.edsoo.ru/ED66JALEK

14

AJIKEHBI: TOMOJIOTUYECKU I
psin, obmas Gpopmyia,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOECHUE MOJIEKYIL.
CrpyKkTypHas ¥ [IUC-TPaHC-
U30MepHsl AJTKEHOB

https://m.edsoo.ru/NCGOE2K0J

15

duznuecKnue 1 XUMHYECKUE
CBOICTBA ankeHOB. [IpaBuiio
MapkoBHHKOBa

https://m.edsoo.ru/6XZHRIRTW
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https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW

16

CrniocoOpl mosty4yeHus u
IIPUMEHEHHE AJIKEHOB

https://m.edsoo.ru/YS8ODCR6ZN

17

[IpakTuyeckas padora Ne 1
o teme "[lonyuenue
9TUJICHA U U3yUYECHUE €T0
CBOMCTB"

https://m.edsoo.ru/HHCGPAVHS5

18

Pemenne pac4€THbIX 3a1a4
Ha OIpe/IEeIICHHUE
MOJIEKYJISIPHOM (hOPMYJIBI
OpPraHUYECKOTO BEIIECTBA

https://m.edsoo.rt/ XYWNMAYNA

19

AnKageHsl: CONpsHKEHHBIE,
HU30JIMPOBAHHBIC,
KyMyJIUPOBaHHBIE.
Oco0eHHOCTH AIIEKTPOHHOIO
CTPOCHHS

https://m.edsoo.rt/EKDS1U5SUV

20

XUMHUYECKUE CBOMCTBA
CONPSIKEHHBIX JINEHOB

https://m.edsoo.ru/M356GLRBE

21

CriocoObl mosryueHust u
IIPUMCHCHUC aJIKAAWUCHOB

https://m.edsoo.ru/KTEM1N272

22

AJKWHBI: TOMOJIOTUYECKUN
psia, obmas popmyna,
HOMEHKJIATypa,
ANIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKY!I,
(u3HUecKre CBOMCTBA

https://m.eds00.ru/N65SWYKD93

23

XUMHYECKHE CBOMCTBA
AIIKUHOB

https://m.edsoo.ru/MQ7AO3SUC

24

KauecTBeHHbIE peakiny Ha
TPOMHYIO CBSI3b

https://m.edsoo.ru/45UN142UY

25

CriocoOblI mosryueHust u
NPUMEHECHUE AJTIKHHOB

https://m.edsoo.ru/SYL7VWAMA
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26

Pemenue 3agayu: pacu€rsl o
YPABHEHUIO XUMUYECKOU
peakiu

https://m.edso00.ru/Q7XMPZSRF

27

Cucremaruzamus u
000011IeHHE 3HAHUHA I10 TEME

https://m.edsoo.ru/19DNOP1NS

28

ApEeHbBI: TOMOJIOTUYECKUN
psina, obmast popmya,
HOMEHKJIATypa.
DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ OeH30I1a
U TOJTyoJia, MX (pu3nyeckue
CBOMCTBaA

https://m.edsoo.ru/ WNGDLBK5D

29

XUMHYECKHE CBOMCTBA
apeHOB: PEAKITUU
3aMeEIICHUA

https://m.edsoo.ru/FCNHX9WY1

30

XUMHYECKHE CBOMCTBA
apEHOB: PEAKIUU
MIPUCOETUHEHUS], OKUCIICHHE
TOMOJIOTOB O€H30J1a

https://m.edsoo.ru/CSBNGDUCS

31

OCc00EHHOCTH XUMHYECKHUX
CBOWCTB CTHpOJIA

https://m.edsoo.ru/F2K2CB5PG

32

Pemenne pacu€tHbix 3a1a4
Ha OIPEJECIICHUE
MOJIEKYJISIPHOM (OPMYIIBI
OPraHN4eCcKOro BEUIECTBa

https://m.edso0o.ru/QFKSRGCXW

33

CrniocoOsl nosty4eHus u
IpUMEHEHHE apCHOB

https://m.edsoo.ru/2VKLXNJZ4

34

I'eneTnveckas CBsI3b MEKIY
pa3IMYHBIMU KJaccaMu
YTJIEBOJOPOJOB

https://m.edsoo.ru/1X7QMS5T7F

35

Pacuétel o ypaBHEHUAM
XUMHYECKHUX PEAKIUHU.

https://m.edso00.ru/9VBZTY4PI



https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI

CucreMarusanus u
000011IeHH e 3HAHUHA T10 TEME

36

[Ipuponusiii ra3. IlomyTHbie
He(TSAHBIC ra3bl

https://m.edsoo.ru/CK1CUWWFEN

37

KamenHslit yroiss u
HPOAYKTHI €ro nepepadboTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hedtp 1 ciocoOwr eé
nepepabotku. [Ipumenenue
NPOJIYKTOB NEpepadOTKU
He(TH

https://m.eds00.ru/ORE9Y2CYG

39

I'enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIacCaMU
YIJI€BOJIOPOJIOB

https://m.edsoo.ru/HQ22U8ZHE

40

["anoreHonpou3BoOIHBIC
yTJIEBOJIOPOJIOB:
AIIEKTPOHHOE CTPOCHHE;
peaKIiy 3aMeIeHUs
raJloreHa

https://m.eds00.ru/XX94BSSGR

41

JlericTBHe 1IeI0YEH Ha
rajoreHnpoOU3BOIHbIE.
BzaumonaericTBue
JIUTAJIOTSHAJIKAHOB C
MarHveM U UHKOM

https://m.edsoo.ru/FF11CTQKA

42

Cucrematusanus u
000011IeHNE 3HAHMIT IO
pazaeny "YrieBogoposasr"

https://m.edsoo.ru/6XBYFOLLD

43

KoHnTtposnbHas paboTta mo
teme "YraeBo1opo b

https://m.edsoo.ru/EJH90TTS0

44

[IpenenbHble 0THOATOMHBIE
CIIUPTHL: TOMOJIOTHYECKHH
psa, obmas popmyna,
CTPOCHHE MOJIEKYI,
M30MepHsi, HOMEHKJIATypa,

https://m.edsoo.ru/I9ONSKPMLB
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KJaccupuKanus,
¢u3nyeckue CBOUCTBA

45

XMUMHYECKHE CBOMCTBA
MpEeETbHBIX OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CrnocoOsl mosty4eHus u
MPUMEHEHUE OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[Ipocteie adupsi:
HOMEHKJIATYpa U U30MEPUs,
0COOEHHOCTH (PU3UYECKUX H
XUMHYECKHUX CBOWCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaToMHbIE CIIUPTHI:
STUIEHTJIMKOJb U TJIMLIEPHH,
ux (puznyeckue u
XUMHUYECKHE CBOKCTBA

https://m.edsoo.ru/KMYAE65AX

49

CrniocoObl nosty4eHus u
MPUMEHEHHE MHOTOATOMHBIX
CIIPTOB

https://m.edsoo.ru/EU91.4B5H6

50

@DeHOoM: CTpOEHUE
MOJIEKYJIbI, PU3NIECKUE
cBOMCcTBA. TOKCUYHOCTH
(dbeHona

https://m.edsoo.ru/0117TP1EX

51

XUMHUYECKHE CBOKWCTBA
(dbeHoIa

https://m.edsoo.ru/DRURODEFRJ

52

CrniocoOpl nosty4eHus u
npuMeHeHue (eHona

https://m.eds00.ru/60B9BOAKU

53

[IpakTrueckas padota Ne 2.
Pemenue
JKCIIEPUMEHTAJIbHBIX 3a7a4
1o TeMe "CrupThl U
dhenomsr"

https://m.edsoo.ru/SHIGNHMGK
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54

CucreMarusanus u
000011IeHH e 3HAHUHA T10 TEME

https://m.edsoo.ru/J7BQQOWB6

55

AJBIIETUIBI M KETOHBI:
AJIEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOM TPYIIIIBI;
TOMOJIOTHUYECKUE PSIJIBI,
oOmras popmyna, U3oMepus
¥ HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

AJBJErUIbl U KETOHBI:
(u3nueckue CBOICTBA,
peakIy MPUCOEANHEHUS

https://m.edsoo.rt/FTMHFTV8V

57

Peaxnuu okucnenus u
Ka4EeCTBEHHBIE PEAKIIUNH
aNbJETUIOB U KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

Crioco0b1 nosryueHust
QJIBJICTUJIOB ¥ KETOHOB

https://m.eds00.ru/KOSEDOZNC

59

OIHOOCHOBHEBIE TIPEIETBHBIC
KapOOHOBBIE KHCIIOTHI,
0COOEHHOCTH CTPOCHHUS UX
MOJICKYJI

https://m.edsoo.ru/3IAG3IMM12R

60

N3omepus 1 HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
(du3nvecKre CBOMCTBA

https://m.edsoo.ru/88RK8HSI 4

61

XUMHUYECKHE CBOKWCTBA
MpeeIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/FG799CL7C

62

Oco0eHHOCTH CBOICTB
MYpPaBbUHOHN KHUCIIOTBHI.
MHoroo6pa3ue KapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/NCRPAK47ZQ

63

Oco0EHHOCTH CBOWCTB:
HEMpeaeabHBIX U
apOMATHYECKHX

https://m.edsoo.ru/PO7B20AZG
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KapOOHOBBIX,
TUKapOOHOBBIX,
TUIPOKCUKAapOOHOBBIX
kucinot. [Ipencrasurenn
BBICIIUX KapOOHOBBIX
KHCJIOT

64

[TonsaTue 0 MpOU3BOJHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/ASMQKWRS52

65

CrniocoOsl nosty4eHus u
pUMEHEHNE KapOOHOBBIX
KHCJIOT

https://m.edsoo0.ru/ZY83U8721

66

CrnoxHble 3(upsbL:
TOMOJIOTUYECKUH PSI,
oOrmrast popmyna, U30Mepus
Y HOMEHKJIaTypa

https://m.edsoo.ru/4C5QIMALE

67

Ou3nuecKue U XUMUYECKHE
CBOIiCcTBa 3(hUPOB

https://m.edsoo.ru/TCJIGEW2K 6

68

Pemenue pacuérHbix 3amau:
110 YPAaBHEHUIO XUMHYECKON
peaKkuuu, Ha OIPEAECIIEHUE
MOJIEKYJISIPHON (OpMYJIBI
OPraHM4eCcKOro BEeUleCTBa

https://m.edso0o.1u/K512Q0HVD

69

[TpakTuueckas pa6ora No 3.
Pemenue
IKCIIEPUMEHTATIbHBIX 3a7a4
no teme "KapOoHoBrie
kucaoThl. CrnoxxkHble 3¢pupsr”

https://m.eds00.ru/OGEJG1Z6Q

70

XKupsr: crpoeHue,
¢busnvecKkue 1 XUMHYECKHUE
CBOMCTBA (THAPOJIN3)

https://m.edsoo0.ru/9SIVVGAD3

71

Oco0eHHOCTH CBOWCTB
KHUPOB, COJEPIKAIIIIX
OCTaTKH HEPEICITbHBIX

https://m.edsoo.ru/HAIOMQYA6
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JKUPHBIX KACIIOT. JKHpHI B
Ipupoje

72

MpbL1a Kak COJIU BBICIIAX
KapOOHOBBIX KHCIIOT, UX
MOIOIIee JICHCTBHE.
[ToHsATHE O CHHTETUYECKUX
moromux cpeactBax (CMC)

https://m.edsoo.ru/YPLLO9UE7

73

I'eneTnueckas cBSI3b
YTJIEBOJOPOAOB U
KHCIIOPOICOACPKAIIIIX
OpraHUYCCKUX BEIICCTB

https://m.edsoo.ru/A8FISXVSU

74

Pacuérsl o ypaBHEeHUsIM
XUMHYECKUX PEaKIui

https://m.edsoo.ru/LZ5SVLIL.2BX

75

CucreMaTuszanus 1
000011IeHHAE 3HAHUHN 110 TEME

https://m.edsoo.ru/SSWMEF7D7

76

OO1m1as xapakTepUCTHKA
yTJIEBOJIOB U
KJaccu(uKanus yrieBoJ1oB
(MOHO-, - 1
noJiucaxapuspl)

https://m.edsoo.ru/01 RIX8HGR

77

MoHocaxapubl:
(u3mueckue CBOICTBA U
HAaXO0X/ICHUE B ITPUPOJIE

https://m.edsoo.ru/SDKMBGIF6

78

[IpumeHeHue rioKo3bl, e€
3HA4YEHHE B
KU3HECSATEIIbHOCTH
opraHusma

https://m.edso0.ru/6LS9BLN9Q

79

Hucaxapupl: caxapo3sa,
MajbTO3a 1 JIAKTO3a.
Haxoxnenue B mpupoje u
MPUMEHEHHUE JIUCAXAPUJIOB

https://m.edso00.ru/0YDXJOOUH

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYI, GU3UUYECKUE

https://m.edsoo.ru/52Z6UKUNG
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1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHHUE

81

ITonstHe 00 HNCKYCCTBCHHBIX
BOJIOKHaXx

https://m.edsoo.ru/CPO60DRNM

82

Pewrenne pacdyeTHsIX 3a1a4
Ha OIpENEICHUE JOJIU
BBIX0/1a IIPOAYKTA PEAKLIUN
OT TEOPETHUYECKH
BO3MOYKHOTO

https://m.edsoo.ru/FVQ99R8JH

83

CucreMaruszanus 1
0000111eHNE 3HAHUHT I10
paszeny

https://m.edsoo.ru/YTA71SOGH

84

KonrtponbHas pabora no
TeMe
"Kucnopoacoaepxariue
OPraHU4YeCKHe COeIMHEHU"

https://m.edsoo.ru/40ZT3216M

85

AMUHBL: KITacCUPHUKAIHS,
CTPOEHUE MOJIEKYJI, 001Ias
dhopmyna, nzomepus,
HOMEHKJIATypa U
(u3nueckue cBoicTBa

https://m.eds00.ru/64T9T10ZV

86

XUMHYECKHE CBOUCTBA
anpaTHISCKUX aMUHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHWIHH: CTPOEHHUE
aHWINHA, 0COOEHHOCTH
XUMUYECKHUX CBOMCTB
AHWJINHA

https://m.edsoo.ru/FRTQ7TUDA

88

CrniocoOsl nosty4eHus u
MIPUMEHECHHE
annpaTHICCKUX aMUHOB

https://m.edsoo.ru/LCFI2MVKH

89

AMMHOKHCJIOTHI:
HOMEHKJIATypa U U30Mepus,
(u3nuecKue CBOMCTBA.

https://m.edsoo.ru/RQIQFGFVC
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https://m.edsoo.ru/RQIQFGFVC

OT)I@J'H)HI)IG npeacTaBuTCIIu
0-aMHHOKHMCJIOT

90

XHUMHYECKHE CBOMCTBA
AMHUHOKHCJIIOT, UX
OMOJIOrMYECKOE 3HAUECHIE
amuHokuciior. CuHures u
TUJPOJIN3 TIENITHI0B

https://m.eds00.1u/16QZ981X7Z

91

Benku kak mpupoHbIe
TIOJTUMEPHI; CTPYKTYPHI
0O€eJIKOB

https://m.edsoo0.ru/C031GD96B

92

XHUMHYECKHE CBOMCTBA
OEJIKOB

https://m.edsoo.ru/67MDSJICA

93

A3oTtcoepikaiue
reTEPOLUKINYECKUE
coenuHenus. HykienHoBbie
KHUCJIOTBI: COCTaB, CTPOCHHUE
1 Ouosorudeckas poib

https://m.edsoo0.ru/6 A9URJK1G

94

[IpakTuueckas padota Ne 4.
Pemenue

IKCIIEPUMEHTATbHBIX 33734
o Teme "A30TcoiepKaine
OpraHuYecKue coequHeHus"

https://m.edso0.ru/NC46Z2YR7

95

[TpakTuueckas pa6ora No 5.
Pemenne
SKCIIEPUMEHTAIBHBIX 3a]1a4
1o Teme "Pacro3naBaHue
OpraHUYeCKUX COeIMHEHUN"

https://m.eds00.ru/4GSLO35TE

96

KontponbHas padoTta mo
TeMe "A3oTcoaepKaiiue
OpraHNYeCKHe COeIMHEHU"

https://m.edso0o0.ru/R69Q6G8OU

97

OCHOBHEBIE TTIOHITHS XUMHH
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNH U METOIBI NX

https://m.edsoo.ru/7SVQS1I0N



https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N

CHUHTC3a —II0JIMMEPpU3alI A
1 NOJIMKOHACHCAIIMA

98

[InacTtmaccel. YTunusanusa nu
nepepaboTKa MiIacTUKa

https://m.edsoo.ru/1U7EQ648Y

99

DnacToMepsl: HaTypaJlbHbIN
CHUHTETHYECKUE KaydyKH.
Pe3una

https://m.edsoo.ru/SO6ALFPLS

100

BoiokHa: HaTypalbHBIE,
HCKYCCTBCHHBIE,
cuHrernyeckue. [lonumepsr
CIEIMAIBHOIO Ha3HAYEHUS

https://m.edsoo.ru/DQOJRVK4H

101

[IpakTrueckas padota Ne 6.
Pemenue
IKCTICPUMEHTAJIBHBIX 3a7a4
no Teme "Pacno3naBaHue
IIACTMACC U BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O600mmenue u
cucTeMarusanus
M3Y4YE€HHOTO MaTepuasa 1mo
TEME
"BBICOKOMOJIEKYJISIPHBIE
cOoeIMHEHHUS"

https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102 3

11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

KoHnTpoJbHbIe

Bcero
padoThbI

IIpakTHyeckue
padoThbI

Jlara
U3yYeHUS

DJIeKTPOHHbIEe HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

Atom. CocTaB aTOMHBIX SIZIEp.

XUMUYECKHUN DIIEMEHT.
M3oTonEb!

https://m.edsoo.ru/NOPBJ3G7J



https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45
https://m.edsoo.ru/N0PBJ3G7J

CtpoeHue 371eKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBBIE
qucia

https://m.edso0.ru/9MTBPF8US

Knaccudukanus XuMHIeCcKux
3JIEMEHTOB (s-, p-, d-, f-
3JIEMEHTHI)

https://m.eds0o0.ru/MDGLT301C

PacnpeﬂeneHHe OJICKTPOHOB
I10 aTOMHBIM 0p6I/ITaJ'IHM

https://m.edsoo.ru/HNSVIRET?2

DNeKTPOHHBIC KOH(MUTYpAIHH
aTOMOB DJIEMEHTOB B
OCHOBHOM H BO30YKIEHHOM
COCTOAHUN

https://m.edsoo.ru/56M011PUG

DNEeKTpOHHBIE KOH(PUTYpaIUU
HOHOB.
DIEeKTPOOTPULIATETLHOCTh

https://m.edsoo.ru/3ZORH4PQL

[Iepronnueckuii 3aKOH U
[Iepnoanueckas cucrtema
XUMHYECKHX d1eMeHTOoB /1. H.
Menneneena, CBI3b C
COBPEMEHHOU TEOpUEHN
CTPOEHHUS ATOMOB

https://m.edsoo.ru/RRTS1FRBD

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX
3JIEMEHTOB M 00pazyeMbIX
UMM MIPOCTHIX U CIOKHBIX
BEIIECTB I10 IPyIIIIaM U
nepuojam

https://m.edsoo.ru/M2BG8LQGU

CucreMaruzanys u
000011eHAE 3HAHUN 110 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunnsl xumMndeckou cBSI3M.
MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3U.
Bopopoanas cBsi3b.

https://m.edsoo.ru/YSFOZQORM



https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM

MexMoneKyIsipHbIe
B3aUMOJECHCTBUS

11

BaneHTHOCTE U BaJIEHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
ANEKTPOHHON CTPYKTYPHI
MOJIEKYJI C UX
T€OMETPUYECKUM CTPOSHUEM

https://m.edsoo.ru/FLOBCCB2E

12

Hpe,I[CTaBJ'ICHI/IH 0
KOMIIJICKCHBIX COCAMHCHUAX
COCTaB U HOMCHKJIATYPaA

https://m.edsoo.ru/PNUHMOOP5

13

BemiecTBa MOJIEKyISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHHSL.
Tunel KpUCTAIITNYECKHUX
PEIIETOK ¥ CBOMCTBA BEIIIECTB

https://m.eds00.ru/40CASLVY3

14

[TonsATHE O IUCTIEPCHBIX
cucremax. [Ipeacrasnenue o
KOJJTIOUJHBIX pacTBOpPax

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

15

HcTunHble pacTBOPHI:
HACBIIIEHHBIC U
HEHACBHILIICHHBIE,
PacTBOPUMOCTb.
Kpucrannoruapatsl

https://m.edsoo.ru/MI2GZKJ8B

16

CriocoObI BEIpaKEHUS
KOHIICHTpAIlMU pacTBOPOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemenune 3amau ¢
HCIOJIb30BAHUEM MOHATHI
"MaccoBas JI0Js
pacTBOpEHHOTO BeliecTBa",
"MOJIsIpHasi KOHIIEHTparus"

https://m.eds00.ru/9YYG9X6FN

18

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKUX BEUIECTB

https://m.edsoo.ru/Y3JUK9MC4

19

CI/ICTeMaTI/ISaHI/IH n

https://m.edsoo.ru/7LEFEQOFMS5



https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5

00001IIeHnEe 3HAHUHA 10 TEME

20

KonTponbhas padora no
temaM "CTpoeHue aToma.
[Tepronnueckuii 3aKOH U
[Tepuonnueckas cucrteMa
XUMHUYECKUX djiemeHToB 1. 1.
Menpeneena", "CtpoeHue
BelecTsa. MHOrooopasue
BelecTB"

https://m.edsoo.ru/SARJUK9HZ

21

Knaccudukamnmss XuMuaeckux
peakIuil B HEOPraHU4eCKON 1
OPTraHUYEeCKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEIECTB;
3aKOH COXPaHEHUs 1
MpeBpaIlCHHs SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

https://m.edsoo.ru/ZOMZMSEREE

22

Tennosie 23 PexTh
XUMHYECKHUX PEAKIUH.
TepMmoxumuueckue
ypaBHEHUs

https://m.eds00.ru/9TSXHFMT4

23

Brpluucnenus o ypaBHeHUSIM
XUMUYECKHUX PEAKIUN U
TEPMOXUMHUYECKUM
YPaBHEHUSM

https://m.edsoo.ru/VSWAVUXO0OH

24

CKOpOCTh XUMUYECKOM
peakuuu, e€ 3aBUCUMOCTb OT
pa3IuyHbIX (PaKTOPOB.
Karanus u kaTaau3aTopbl

https://m.edsoo.ru/DSEHND9EL

25

I'oMoreHHbIE U TeTepOreHHbIE
peakiuu

https://m.edsoo.ru/RNEPOZ7YO

26

[IpakTuyeckas padora Ne 1 mo
teMme "BiusHue pazauyHbIX
(haKTOpOB HA CKOPOCTh

https://m.eds00.ru/NGQOSJTY7



https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7

XUMHUYECKOHN peakiuu"

27

OO6paTtumble U HEOOpaTUMBbIE
peakiun. XUMUYECKOe
paBHOBecHE

https://m.edsoo.ru/XHPQ3IBRAJ

28

[IpakTuyeckast padora Ne 2 o
teMme "BiusHue pazauyHbIX
(hakTOpOB Ha MOJIOKEHHUE
XUMHUYECKOTIO paBHOBECHS"

https://m.edsoo.ru/UMB65DAVK

29

DIIEKTPOJIUTHYECKAS
nuccornuanusi. CUIbHbIE U
ca0bbIe JIEKTPOITUTHI.
CreneHb TUCCOIMAITAN

https://m.edsoo.ru/S8UJMTOHPO

30

HoHHoe npousBeneHue BOABL.
Cpena BOAHBIX PACTBOPOB.
Bonopoanslii nokasarens
(pH) pacTBOpa

https://m.edsoo.ru/7S6FNI1 YU

31

I'maponus coneit. Peakiuu,
MPOTEKAIOIINUE B paCTBOpax
JJEKTPOJIUTOB

https://m.edsoo.ru/LSHMAMHLJ

32

[IpakTuueckas pad6ora Ne 3 o
TeMe "XUMHUYECKHE PEeaKIU B
pacTBopax 3JIEKTPOJIUTOB"

https://m.edsoo.ru/RD8CXFMNS

33

OKHCIUTETBHO-
BOCCTAaHOBHUTEIIbHBIC PEAKIIHH.
Baxxneime oKuCINTETN U
BOCCTAaHOBHUTEIIN

https://m.edsoo.ru/AF9A7HSZT

34

MetoJ 3eKTPOHHOTO
(2JIEKTOHHO-MOHHOT0)
Oaianca

https://m.edsoo.ru/LCSPR4PCZ

35

DIIEKTPOJIN3 PACTBOPOB U
pacIuiaBoB BELIECTB

https://m.edsoo.ru/7ZUCOBIP3Q

36

Pemenne 3aJ1av Pa3JIMIHbIX

https://m.edsoo.ru/MBRCJ2BHV



https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV

THUIIOB

37

Pemrenne 3anay paznu4HbIX
THUIIOB

https://m.edsoo.ru/REEKUYHAU

38

CucremaTtuzanus u
0000111eH1e 3HAHUH 10 TEME
"Xumuueckue peakiuu"

https://m.edsoo0.ru/O0CUUKMF1

39

KontposbHas paboTa nmo teme
"Xumuueckue peakiuu"”

https://m.edsoo.ru/E120ZSNS2

40

ITonmoxxenue HEMETaIJIOB B
[Tepronuueckoit cucreme
XUMHYECKHX d1eMeHToB /1. H.
Meunneneesa 1 0COOEHHOCTH
CTPOEHHUSI X aTOMOB.
dusnyeckue CBOMCTBA
HEMETAJIOB

https://m.edso00.ru/S2TIIG534

41

AnoTponus HEMETaIoB (Ha
puMepe KUCI0poaa, CEephI,
tdocdopa u yrneposaa)

https://m.edsoo.ru/DKHVETX6S

42

Bonopoa: nonyuenue,
(u3HUecKre U XUMUICCKUE
cBomcTBa. ['uapuibl

https://m.edsoo.ru/EOAB3TJIZ2

43

I"ajmoreHsl: HaX0XKIECHHE B
MPUPOJIE, CTIOCOOBI
noJry4deHus1, Gu3NIecKue u
XHUMHYECKHE CBOMCTBA

https://m.edsoo.ru/SESM200XI1

44

l'anorenoBonopoabI.
Baxneiimne
KHUCJIOPOJCOAEPKAIINE
COEIMHEHMS TAJIOTEHOB

https://m.edsoo.ru/FWWH6A36]

45

JlabopaTopHbIe 1
MIPOMBIIIJICHHBIE CITOCOObI
MOJIy4EHHUS TaJIOT€HOB.
[IprMeHeHne rajJloreHoB U UxX

https://m.edsoo.rt/ULSR2WQ2T



https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T

COCTUHEHUN

46

[IpakTuueckas pabora Ne 4.
Pemenue
SKCTIIEPUMEHTAIIBHBIX 3a7a4 110
teme "I"anoreHsr"

https://m.edsoo.ru/VJHPYU202

47

Kucnopon: nabopaTopHsie U
MPOMBIIIJICHHBIE CIIOCOOBI
HOJTy4YeHUsI, PU3NYECKHE U
XUMHUYecKHe cBoiicTBa. O30H.
[TpumeHeHue KuciIopoa 1
030Ha

https://m.edsoo.ru/SLQHHICFF

48

OKCI/II[LI U IICPOKCHUBI

https://m.edsoo.ru/4AMRVPMOQAI

49

Pemenue 3agau pa3nuuHbIxX
THUIIOB

https://m.edsoo.ru/Q8LS0HZYY

50

Cepa: HaxO0X/IeHUE B
MIPUPO/JIE, CIIOCOOBI
MoJTy4eHus, Gu3nIecKue u
XMMHYECKHUE CBOMCTBA

https://m.edsoo.ru/3JASFNQQK

51

CepoBoniopo, cynbhuabt

https://m.edsoo.ru/PMO9PHT23

52

Kucnoponconepxkaume
COECIMHEHMS CEPBI.
Oco0OeHHOCTH CBOMCTB cepHOU
KHUCJIOTHI

https://m.edsoo.ru/8TN3SZ505

53

[IpaxkTuyeckas padora Ne 5.
Pemenne
SKCIEPUMEHTAIIBHBIX 3a7a4 110
teme "Cepa u e€ coequHenus"

https://m.eds00.ru/9S76ZZRFW

54

A30T: HaXOXXIEHUE B
MPUPO/JIE, CIOCOOBI
noy4yeHus1, Gu3ndecKue u
XUMHUYECKHE CBOMCTBA.
AMMUAK, HUTPUJBI

https://m.edsoo.ru/IZPKO7C4P



https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P

55

Kucnopoaconepxaniue
COEIMHEHHUS a30Ta.
Oco6eHHOCTH CBOWCTB
A30THOU KHUCIIOTHI

https://m.edso00.ru/271860BC3

56

[TpumeHeHue a30ta u ero
coeUHEHUN. A30THEBIE
yaoOpeHus

https://m.edsoo.ru/MO1P034QF

57

®ochop: HaxoKIeHHE B
PUPOJIE, CIIOCOOBI
NoNyueHusi, PU3NYECKUe U
XMMHYECKHE CBOMCTBA.
®Dochuast u hochun

https://m.edsoo0.ru/PXZ01ZQS0

58

Oxkcuapl pocdopa,
dbocdopconepxkarire
kuciotel. Conmu hochopHoi
KHCJIOTHI

https://m.eds00.1u/00ZT28DNQ

59

[Mpumenenue dhocdopa u ero
coenuHeHuil. @ocpopHbie
ya00peHUst

https://m.edso00.ru/99E3JYYTM

60

[IpakTuueckas padora Ne 6.
Pemenne
9KCHEPUMEHTAIbHBIX 3a71a4 110
teme "A30T u gochop u ux
coeiuHeHUs"

https://m.eds00.ru/97L.CBYXY?2

61

Yrnepona: HaX0XACHUE B
PHUPOJIC, ATIOTPOITHEIC
MOAM(PUKAINK; GU3HICCKUE 1
XUMHYECKHE CBOMCTBA,
IpUMEHEHHUE

https://m.edsoo.ru/IWDS30TDR

62

Oxkcua yriepona(Il), oxeun
yraepona(IV), yronpnas
KHCJIOTA U €€ COITU

https://m.edsoo.ru/6DLNTI13TE

63

Pewrenne 3ama4 pa3nu4HbIX

https://m.edsoo.ru/PQWKCINIX



https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX

THUIIOB

64

KpemHuii: Haxox1eHUE B
IPUPOJIE, CTIOCOOBI
MOJTy9eHUs, QU3HIECKUC U
XHMHYECKHE CBOMCTBA

https://m.edsoo.ru/R7FY3Y3BW

65

Oxkcua kpemausa(I1V),
KpEeMHHUEBAasi KUCIIOTA,
CHITUKATBI

https://m.edsoo.ru/NTQOS329K

66

[TpuMeHeHrEe KPEMHHUS B €ro
coenuHeHuii. CTEKI0, ero
TOJTYYCHHUE, BUJIBI CTCKIIA

https://m.edsoo.ru/IXJ00600T

67

Pemenue 3agau pa3nuaHbIx
TUIIOB

https://m.eds00.ru/S5319XD1S

68

Cucremaruzanys u
000011IeHNE 3HAHUH 110 TEME
"HemeTamisr"

https://m.eds00.ru/QCSGMOTES

69

KontpomnbHas pabota 1o Teme
"Hemeramisr"

https://m.edsoo.ru/VPSTFCAFI

70

AHanus pe3yiabTaToB
KOHTPOJIBbHOM paboThI,
KOPPEKIIUs OMIHO0K

https://m.edsoo.rt/LAOAONSJ7

71

ITosio’)keHHE METAIIIOB B
[Tepronuueckoit cucreme
XAMUYCCKHX DJICMCHTOB.
OcoOeHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000JIOUYEK
aTOMOB METAJIJIOB

https://m.edso0o.ru/57FR91QP1

72

OO6mue Gpuznueckre CBOMCTBA
Mertainos. [Ipumenenue
METAJJIOB B OBITY M TEXHUKE

https://m.edsoo.ru/ICNOR6AKW

73

Cnnasel MetaiioB. Koppozust
METaJIIOB

https://m.edsoo.ru/1V3XS7FEXT



https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT

74

Pewrenne 3anay paznu4HbIX
TUIIOB

https://m.edsoo.ru/HCZY575D9

75

DNEKTPOXUMHUECKUNA PsijT
HaIIpsKEHUN METaJUIOB.
O6mue crnocoObl MOTy4YeHHs
METAJJIOB

https://m.edsoo.ru/SWIJLF3YLW

76

OO01mas xapakTepuCcTHKa
MeTaioB [A-rpymnmbl
[Tepronnueckoit cuCTeMbl
XUMUYECKUX HIIEMEHTOB.
Hatpuii u xanuii: nosny4yeHue,
(u3znueckrue U XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE
IPOCTHIX BEIIECTB U UX
COCIMHEHU I

https://m.edsoo.ru/W4VWNSJISE

77

OO1m1ast xapakTepUCTHKA
metauioB [TA-rpynmnst
[Teproanueckoit cCucTeMbl
XUMHUYECKUX HIIEMEHTOB.
Marnuii 1 KanbIui:
noy4yeHue, Gu3nvIecKue u
XHUMHUYECKHUE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX
BELIECTB U UX COCIMHEHUH

https://m.edsoo.ru/Q4YBTZ3RY

78

KécTkoCcTh BOJBI U CLIOCOOBI
€€ ycTpaHeHus

https://m.eds00.ru/609WLKNTN

79

AJOMUHUI: TIOJTy4YECHHUE,
¢busnyeckue 1 XUMHYECKHUE
CBOMCTBA, IPUMEHEHNE

https://m.edsoo0.ru/OZHBSJBQ6

80

AmdorepHbIe cBOICTBa
OKCH/Ia ¥ THAPOKCHIA
QTIOMUHMUS,
THPOKCOKOMILIEKCHI

https://m.edsoo.ru/RM2IRHCBM



https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM

AITIOMHHUSA, UX IPUMCHCHUC

81

Pemrenne 3anay paznu4HbIX
THUIIOB

https://m.edsoo.ru/ZCTIX7CQ3

82

[Tpaktrueckas pabota Ne 7.
Pemenue
SKCHEPUMEHTAJIBHBIX 3a7a4 110
TeMe "MeTauibl TJIaBHBIX
noArpymnm"

https://m.edsoo.ru/ZR9H28T3K

83

OO6m1as xapakTepucTuka
METAJIOB MTOOOYHBIX
noarpynn (b-rpymm)
[Tepronnueckoit cucTeMsl
XMMHUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

DU3nYeCKUEe U XUMUYECKHE
CBOMCTBA XpOMa U €ro
COCIMHEHU, UX IPUMEHECHHE

https://m.edsoo.ru/EMHE5SBONN

85

Baxnenmme coemmHEeHNS
mapranua. [lepmanranar
KaJus, er0 OKUCIUTEIbHBIC
CBOMMCTBA

https://m.edsoo.ru/TVZPFX8X4

86

dusznyeckne ¥ XUMUYECKIE
CBOMCTBA KeJIe3a U €T0
coequHenuil. [lonyuenue u
IIPUMEHEHHUE CIUIABOB XKEIe3a

https://m.edsoo.ru/71 YSMIGSD

87

duznueckue 1 XUMUYECKUE
CBOMCTBa Meau U €6
COCJIMHEHMH, UX IPUMEHEHHUE

https://m.edsoo.ru/GET2L.9K3X

88

du3nyeckre 1 XUMHUUECKHE
CBOMCTBA IIMHKA U €TI0
COCIMHEHUH, X TPUMEHEHHE.
['uIpOKCOKOMILIEKCHI IIMHKA

https://m.edsoo.ru/O4C5QKBE]J

&9

[IpakTrueckas padota Ne 8.
Pemenue

https://m.edsoo.ru/BAJAYWR2G



https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G

SKCTICPUMEHTAIIBHBIX 3a7a4 110
teMme "MeTaiuibl T000YHBIX
noarpynm"

90

Pemenne 3anau paznu4HbIX
THUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O0001IeHe 1
CUCTEMAaTH3AIHSI H3YYECHHOTO
MaTepuaa 1o TeMe
"Metanab!"

https://m.edsoo.ru/NHKRDJUTS

92

KonTponbHast padora no teme
"Metayst"

https://m.eds00.ru/4Z62V30B1

93

AHanu3 pe3yJbTaToB
KOHTPOJILHON paboTHl,
KOPPEKIHs OIMTHO0K

https://m.edsoo.ru/KGZ0DOKTT

94

POJ'[B XUMHUHU B O6GCH€‘I€HI/IH
YCTOMYUBOI'O Pa3BUTHS
yenoBeuecTBa. IloHsTHE O
HAaYYHBIX METOAAX
HCCIIEOBAHMNS BEIIIECTB

https://m.edso00.ru/SSTSRWKSE&

95

HayuHnble npuHIMIIBL
OpraHU3alMN XUMHUYECKOTO
MIPOU3BOJICTBA.
[IpombInneHHbIe CIOCOObI
MOJTYYEHHS BAKHENIITNX
BEILIECTB

https://m.edsoo.ru/V4Y20WEUR

96

XUMUYECKOe 3arpsi3HeHne
OKpYKarOILIE Cpebl U €ro
MOCTIEICTBUS

https://m.edsoo. s u/HFYWAQIVW

97

XuUMUA U 3J0POBbE YEIIOBEKA.
JlekapcTBEHHBIE CpEICTBA

https://m.eds00.ru/992MUF415

98

Xwumus nuiny. Pons xumuu B
o0ecrieueHny MUIIEBOMI
0€e30IaCHOCTH

https://m.edsoo0.ru/BTM3AEKNW



https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW

KocMmernueckue u
99 napgroMepHbIe cpesiCTBa.
BriTtoBag xumus

https://m.eds00.ru/OV85PPBKW

XHUMHS B CTPOUTEIIBCTBE.
Baxmnelime cCTpoUTENbHBIE U
KOHCTPYKUIHOHHBIE
MaTepUaIbl

100

https://m.edsoo.ru/SFX2N2T3J

XUMHUs B CEIbCKOM
101 xo3siicTBe. Opranuyeckue u
MHUHEpaJIbHblE YI00peHUs!

https://m.edsoo.ru/YY395RQAJ

CucreMaTusanus 1

102 .
000011IeHHAE 3HAHUN 110 TEME

https://m.edsoo.ru/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB
110 ITIPOTPAMME

102



https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9

IMPOBEPAEMBIE HA EI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHET'O
OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUSA K PEAMETHBIM pe3yJibTaTaM
NpOBePSIEMOr0 0CBOEHHsI OCHOBHOIi 00pa30oBaTe/IbHOI MPOrpaMMBbl CpeIHero
TpeOOBaHUsA 001ero o0pa3oBaHus

1

Bnanenue CHUCTEMOM XMMHUYECKUX 3HaHPII>i, KOTOpasA BKIOYacCT!:

1.1

OCHOBOIOJIaraonue MOHATUS (XUMUYECKHI SJIeMEeHT, aTOM, U30TOIIBL,
9JIEKTPOHHAsE 000JI0YKa aroma, S-, p-, d-3JICKTPOHHBIE OpOHUTAIH
aTOMOB, OCHOBHOE M BO30YK/IEHHOE COCTOSIHME aTOMa, MOH, MOJIEKYyJa,
BAJICHTHOCTh,  DJIEKTPOOTPHLATEIBHOCTh,  CTENEHb  OKUCIICHUS,
XUMHYECKasi CBsA3b (O- U T-CBSI3b, KpAaTHbIE CBSA3M), THOpUIU3aLvs
aTOMHBIX OpOWTaNel, KpUCTAIMYecKas pemIéTka, MOJb, MOJISpHAs
Macca, MOJSIpHBIH 00BEM, MoOJIApHAs KOHIEHTpalus, pPacTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIIIEPOIHBIN
ckener, (yHKIUOHAJIbHAs TpyIa, pajukall, U30MEphl, CTPYKTypHas
¢dopmyna, wum3omepus (CTpyKTypHas, TreoMeTpuueckas  (Luc-,
TpaHCU30MEpHsI), TOMOJIOTHUECKUNA ps, TOMOJOTH, YIJIEBOAOPOBI,
KHCJIOPOA- M a30TCO/IEPIKAIINE COSTUHEHHS, ONOIOTHYECKN aKTHBHbIC
BelecTBa (YriaeBOIbl, )KUPBI, OCITKH ), MOHOMED, TTOJIUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS, KPEKHHT, PU(POPMHUHT,
TUNBl  XUMHUYECKUX PEAKIU (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- M JHAOTEPMHUECKHE, PEaKIMH HOHHOTO OOMEHa, TOMO- H
reTeporeHHbIe, OOpaTUMbIe U HEOOPATHMBIE), PACTBOP, DJICKTPOIHUTHI,
HEDJICKTPOJIUTHI,  DJCKTPOJUTHYECKAss  JUCCOIMALNS,  CTENEeHb
JUCCOLMAIUN, OKHCIUTENb, BOCCTAHOBUTENb, JJIEKTPOJIU3, CKOPOCThH
XMMHUYECKON peakIuy, XMMUYEeCKOE paBHOBECHE)

1.2

TEOPUH M 3aKOHbI (TEOpUS XMMHUYECKOTO CTPOEHHUSI OPraHUYeCKHX
BemectB A.M. BytnepoBa, Teopust IEKTPOIUTHIECKON TUCCOIHUAIINH,
[lepuoanueckuii 3akoH JI.M. MenneneeBa, 3aKOH COXpaHEHUsI MacChl),
3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3bIK XMMHUH, MHUPOBO33PEHUECKUE
3HAHUs, JEKaMe B OCHOBE MIOHUMaHUs IPUYMHHOCTA U CUCTEMHOCTH
XUMHYECKUX SBJIECHUW, COBPEMEHHBIC IMPEJCTABICHUS O CTPOCHHUH
BEIIECTBA HA AaTOMHOM, MOJICKYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

NNpEACTaBJICHUA 0 MEXaHHUu3Max XUMHNYCCKHUX peaKHHﬁ,
TCPMOANHAMHUYCCKUX )51 KHMHETHYCCKHNX 3aKOHOMEPHOCTAX ux
IOPOTCKAHHA, O XUMHWYCCKOM PABHOBCCHUH, JUCIICPCHBIX CUCTCMAX

1.4

(I)aKTOJ'IOFI/I‘IGCKI/IC CBCACHHUA O CBOﬁCTBaX, COCTaBC, IIOJYUYCHUU U
0e301macHOM HUCIIOJIB30BaHNU BayKHEHIITHX HCOPTaHUYCCKUX u
OpraHn4YCCKHuX BCIICCTB B 6LITy n HpaKTI/I‘leCKOﬁ JACATCIIbHOCTH
YCIIOBCKaA

1.5

o0ImIrie HayYHbIC MPUHIIUITEI XUMHYECKOTO IMPOU3BOJICTBA (HA IPUMEpE
MPOU3BOJICTBA CEPHOW KHCIIOTHI, aMMHaKa, METaHOJa, MepepaboTKH
He(TH)

ChopMHPOBAaHHOCTh YMCHHUH BBISIBJISTD:

2.1

XapaKTCPHBIC TMPU3HAKK W B3aUMOCBA3b HU3YYCHHBIX HOHﬂTHﬁ,
IMPUMEHATE COOTBETCTBYIOIIUC TMOHATHA IPHU OIIMCAHUKU CTPOCHUA U
CBOICTB HCOPraHMYCCKUX U OPraHNMYCCKUX BCIICCTB U UX npeBpameHHﬁ




2.2

B3aHMOCBS3b XMMHYCCKHX 3HAHWI C MOHITHAMH H IpeaACTaBJICHUAMU
APYyrux npeamMeToB JId 0oJiee 0OCO3HAHHOT'O IMTOHUMAHHUSA U OOBICHCHUS
CYIIHOCTU MAaTCPHUAJIBHOI'O CAMHCTBA MHpPaA

CpopMUpOBaHHOCTh YMEHHS UCIIOJIb30BATh:

3.1

HaAaMMCHOBAHUA XHMHUYCCKUX COCZ[I/IHCHI/Iﬁ MCXKIYHApPOAHOIo COro3a
TeopeTquCKOﬁ u HpHKHaﬂHOﬁ XUMHUHU U TPHUBHAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCANIMXCA K HN3YUYCHHBIM KjaCCaM OpTraHUYCCKUX U
HCOPTraHUYICCKHUX COCI[I/IHCHI/Iﬁ

3.2

XMMHUYECKYI0 CUMBOJIUKY Ul COCTaBjieHHsI (POPMYJI HEOPraHUYECKUX
BEILIECTB,  MOJEKYJSIPHBIX M CTPYKTYpHbIX  (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHn4ecKuX BEIIECTB

CdopMupoBaHHOCTh YMEHHS KJIACCU(DUIIMPOBATD:

4.1

HCOPraHM4YCCKUC BCHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHHs H
KpUTCpHUU OJIA KJ'IaCCI/I(bI/IKaLII/II/I HN3YYACMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpraHMYecKHe BEIECTBA, CAaMOCTOATENIbHO BBIOMPAaTh OCHOBAHUS U
KPHUTEPHH JUTS KIIACCU(PHKAIIN H3yJaeMbIX XUMHIECKHUX 00BEKTOB

4.3

[0 PA3JIMYHBIM MpU3HAKAM (YUCIYy M COCTaBY PEarvpyrollyX BEIIECTB,
TerioBoMy 3((deKTy peakiuu, W3MEHEHUIO CTCIeHEeH OKUCIICHUSI
9JIEMEHTOB, O0OPAaTUMOCTH PEAKIINHU, YIACTHIO KaTaJln3aTopa)

ChopmMupoBaHHOCTH YMEHHSI XapaKTEPU30BATh AICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXXIEHHOM COCTOSHUM) W HOHOB
XUMHUYECKUX 3JIeMeHTOB 1 — 4 mepuonoB llepuoauyeckoit cuctembl
JI.A. MenpeneeBa 1 uX BaJICHTHBIC BO3MOXKHOCTH, UCIIONIB3YS TTOHSATHUS
S-, p-, d-2JICKTPOHHBIC OPOUTAIIH, SHEPTCTHUCCKUE YPOBHHU

CdopmupoBaHHOCTH YMEHUS OOBSCHSATH 3aKOHOMEPHOCTH MU3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMHU COECTUHEHHH 10
MepUoIaM U rpyImam

ChopMUpOBaHHOCTh YMEHHUS COCTaBJIATH YPABHEHUS XUMHUECKUX
pEeaKIMil M pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKm/HZ MmoCpeaACTBOM
COCTABJICHUA 3JICKTPOHHOI'O OajlaHca dTHX peaKHI/Iﬁ

7.2

YPaBHEHUsI PEaKUUN pa3IMYHBIX TUIIOB;, IIOJIHBIE U COKpallEHHbIE
YpaBHEHHUS PEAKIU HOHHOrO OOMEHa, Y4YWUThIBas YCJIOBUSA, IpHU
KOTOPBIX OTHU PEaKLIMK UIYT 10 KOHLA

7.3

peakuuii TUApONIN3a, peakluuid KOMILIEKCOOOpa3oBaHMs (HA MpUMeEpe
TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS)

ChopMHUpOBaHHOCTh YMEHHS TIOITBEPIKIATH:

8.1

Ha KOHKDPETHBIX MPUMEPAX XapakTep 3aBUCUMOCTHU PEaKIIMOHHOM
CIIOCOOHOCTH OPraHUYECKUX COCIWHEHWNW OT KpaTHOCTH W THIIA
KOBaJICHTHON CBSI3U (G- M T-CBSI3M), B3AaUMHOTO BIUSHUS aTOMOB U
Ipynn aToMOB B MOJIEKyJaX, a Takke€ OT OCOOCHHOCTEH pean3anuu
pa3IMYHBIX MEXaHU3MOB MTPOTEKAHUS PEAKIUI

8.2

XapaKTepHbIe XMMHUYECKUE CBOMCTBA BEILECTB COOTBETCTBYIOLIUMU
SKCIEPUMEHTAMM U 3aIIMCIMH YPAaBHEHNH XUMUYECKHUX PEAKLINN

CdopMHpOBaHHOCTh YMEHHUS XapaKTEpPU30BaTh COCTAB U Ba)KHEHIIne
CBOMCTBA BEILECTB, IPUHAJIEKAMX K ONPENEIEHHBIM KilaccaM u
rpyIIaM COEIUHEHH (TIPOCThIE BEIIECTBA, OKCHUIbI, THUIPOKCHUIBI,
COJIU; YTIJIEBOAOPObI, MPOCThIE 3(PUPBI, CIUPTHI, (PEHOIBI, alTbIETUIbI,
KETOHBI, KAPOOHOBBIC KHCIIOTHI, CIIOKHBIC d(PHUPHI, KUPBI, YIICBOJIBI,




aMUHbI, aMUHOKHCJIOTHI, O€JIKN)

10

ChopMupOBaHHOCTh yYMEHHUSI TPOBOAMTH PACUYETHI MO XHUMHUYECKHM
dopMynaM M ypaBHEHHSIM XHMHUYECKHX PEaKIMH C HCIOJIb30BaHUEM
(U3NYECKHUX BEITHMYNH:

10.1

Macchl (00bEMa, KOIMYeCTBa BEIIECTBA) MPOTYyKTa PEAKIUU, €CIIH OTHO
U3 HUCXOAHBIX BEIIECTB JaHO B BHUJE pacTBOpa C OMNpeAenE¢HHOU
MacCOBOH J10J1€¥ paCTBOPEHHOTO BEIECTBA WIIH JaHO B U30BITKE (MMEET
MIPUMECH)

10.2

MacCOBOM WM 00BEMHOM JI0JIH, BBIX0/1a TPOIYKTA PEAKIIMH

10.3

TEII0BOTO 3¢ deKTa peakiui

10.4

00BEMHEBIX OTHOIICHHMI Ta30B

10.5

110 HAXOXJACHUIO XUMUYECKON (hOPMYJIBI BEIIECTBA

11

Bianenne cucteMoi 3HaHMKM O METOJAX HAYYHOI'O MO3HAHUS SBJICHUN
IPUPOJBI, HCHOJIb3YEMBIX B €CTECTBEHHbIX HayKaX M YMEHHE
MPUMEHSTh ATH 3HAHUA HPU HKCHEPUMEHTAIBHOM HCCIEIOBAHUU
BELIECTB U Ui OOBSCHEHUSI XMMUYECKUX SIBJICHUH, UMEIOIUX MECTO B
MIPUPOJIE, IPAKTUUECKOMN NI€ATEIbHOCTH YEJIOBEKa M B IOBCEIHEBHOU
KHU3HU

12

ChopMupoBaHHOCT YMEHHS NPUMEHSTH (MUCIOIB30BaTh) 3HAHUSA O
COCTaBE€ M CBOMCTBax BEIIECTB IS IKCIICPUMEHTAILHOM IPOBEPKU
TUIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH NPOTEKaHUS XUMHUYECKUX
peakiuui M NOPOrHO3UPOBAHUS BO3MOMKHOCTEM MX OCYILIECTBIICHHS;
CUCTEMHbIE XUMHUYECKUE 3HAHUS JUIsI OOBSICHEHHS] M MPOTHO3UPOBAHUS
SIBJIEHUHM, HMMEIOIIUX E€CTECTBEHHOHAYUYHYIO MPUPONY; ISl IPUHATHS
IPaMOTHBIX pEIIEHU MPOOJIeM B CUTYaIUSIX, CBSI3aHHBIX C XUMHEH

13

CdhopMupoBaHHOCTh YMEHHUS TUITAHUPOBATh U TPOBOJUTH XMMUYCCKHIA
OKCIICPUMCHT (HOHy‘-IeHI/Ie U HU3Yy4YCHUC CBOICTB HCOPTaHUYCCKUX U
OpPTaHUYECKHUX BEIIECTB, KAa4ECTBEHHBIE PEAKIMU YTJICBOJOPOIOB
Pa3IUYHBIX KJIACCOB M KUCIOPOJCOEPKAIINX OPraHNYeCKUX BEIIECTB,
pelieHre  SKCIEPUMEHTAJBHBIX ~ 33aJad [0  paclO3HaBaHHIO
HEOPTaHMYECKUX U OPTaHUYECKUX BEUIECTB) C COONIOJCHUEM IPaBUII
Oe3zomacHOTO  OOpamieHWsi ¢  BEIeCTBaMH U JabOpaTOpPHBIM
obopymoBanueM; (HOpPMyIHPOBATH LIETH HCCIEAOBAHUS; MIPEACTABIAThH
B pasnu4yHON (opMme pe3ysbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATH H
OLCHUBATL UX JOCTOBCPHOCTD

14

ChopMrpoBaHHOCTh YMEHHUS OCYIIECTBISATH LIEICHATPABICHHBIN TTOUCK
XUMHUYECKOW HHGPOpMAlMM B PA3JIMYHBIX HCTOYHUKAX (Hay4yHas H
yueOHO-Hay4Has JIUTepaTypa, CPelCTBAa MAacCOBOW WH(OpPMAIIMH, CETh
Wntepner u npyrue), KpUTUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uHbopMaIHIo, TepepadaThiBaTh €€ U UCHOJIH30BaTh B COOTBETCTBUU C
MOCTABJICHHOW y4eOHOM 3a1aueit

15

ChopMUpOBaHHOCT YMEHHUSI TPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHMBATh HMH(OPMAIIMIO C TO3UIMH DKOJOTHYECKOW Oe30macHOCTH
MOCJICJICTBUI OBITOBOM M MPOM3BOACTBEHHOM NIEATEIHHOCTH YEJIOBEKa,
CBSI3aHHOW C mepepaboTKON BemecTB; CHOPMUPOBAHHOCTH YMEHUMN
OCO3HaBaTh  OIMACHOCTb  BO3JICUCTBUSL HA  JKUBBIE  OPraHU3MBI
ONpeNICEHHBIX BEIIECTB, MOHUMAs CMBICI IIOKa3aTessl MpeaeIbHOM
JOTYCTUMOM KOHIEHTPAllMK, M TOSCHATh Ha TMPUMEpPax CIOCOOBI
YMEHBIICHU M MPEJOTBPAILECHUS HMX BpPEIHOTO BO3JACHCTBUS Ha
OpraHu3M YeJ0BEKA




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I10

XUMHNHN

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1

TeOpeTI/I‘-IeCKI/Ie OCHOBBI XMMHUH

1.1

Crpoenue BemecTtBa. CoBpeMeHHasi MOIeIb CTpOEHUs aToMa. Pacripenenenne
9JIEKTPOHOB TI0 JHEPreTHYECKUM YpoBHsAM. Kitaccupukamust XUMHUECKUX
aneMeHTOB. OCOOCHHOCTH CTPOEHHS HEPreTHYECKUX YPOBHEH aTOMOB (s-, p-,
d-a3nemeHToB). OCHOBHOE U BO30YX/IEHHOE COCTOSHUSI aTOMOB. DJIEKTPOHHAS
KOH(UTypanus atoMa. BajeHTHBIE 2IeKTPOHEI

1.2

[lepuonuueckass cucrtema xumuueckux siaemeHToB JI.M. Menneneena.
®usnyeckuit cMbica [lepuogumueckoro 3akona [[.M. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB DJIEMEHTOB M HMX COCAUHEHHHN 10
MepuojiaM W TrpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB IPOCTHIX
BEIIIECTB, BOJIOPOJIHBIX COEAMHEHMM, BBICIIIMX OKCUIOB U THJIPOKCHJIOB

1.3

BaneHTHOCTh. DeKTpoOTpUIATENbHOCTh. CTENEHb OKUCICHUS

1.4

Bunbl xumnueckoil cBs3M (KOBaJIeHTHAs, MOHHAs, METaJUINYECKasi, BOAOPOIHA)
u  MexaHu3Mbl €€ oOpa3oBaHUs. MEXMOJEKYJIspHbIE B3aMMOACHCTBHSL.
BemecrBa  MOJEKyIspHOrO M HEMOJIEKYJSIDHOTO  CTpO€HUsA.  Tumbl
KPUCTANINYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIECTB OT TUIA
KPHUCTAJUIMYECKON PEIIETKH

L.5

Xumnueckass — peakuus.  Kimaccupukamust — XUMHYECKHX — peaknmuid B
HEOPraHUYECKOM U OpraHMYeCKON XMMHHU. 3aKOH COXPAHEHHUsI MacChl BELECTB

1.6

CkopocTb peakium, e€ 3aBUCUMOCTb OT pa3IuYHbIX (PaKTOPOB

1.7

TennoBsie 3¢ dekTh XuMHUYecKkux peakiuil. TepMoxumMuieckie ypaBHEHHUs

1.8

O6parumbie peaknuu. XUMHUYECKOe paBHOBecHe. MDaKTOPhI, BIUSAIOMINAE Ha
COCTOsIHME XUMHYeCKOro paBHoBecus. [Ipunuun Jle [llarenbe

1.9

3HeKTp0J’II/ITI/I‘-IeCKa$I JAUCCOoIHaIus. CunbHbIC U claOble OJICKTPOJIUTHI. Cpe;[a
BOAHBIX pPACTBOPOB BEIICCTB: KHUCIIAA, HeﬁTpaﬂbHaﬂ, oIej1o4Has. Crenenn
Jucconyanuu. Peakiimy HOHHOTO oOMeHa

1.10

IMunponus coneit. MonHoe mpousBeaeHue Boabl. Bomopoanslii mokaszarens (pH)
pacTtBopa

CrocoObl  BbIpaXEHHMs  KOHLEHTpPAllMM  pacTBOPOB:  MaccoBas  JIOJI
pPacTBOPEHHOIO BEIIECTBA, MOJISIpHas KOHLEHTpauus. HacelmieHHele u
HEHACBIIICHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucrauoruaparsl

1.12

OKHCIUTENbHO-BOCCTAHOBUTENbHBIEC peakinu. [loBeeHue BeecTs B cpeax ¢
pa3HbIM 3HaueHueM pH. MeTobl anekTpoHHOrO OanaHca

1.13

DIIEKTPOJIN3 PACTBOPOB M PACIIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMHUHU

2.1

Knaccudukanuus HEOPraHUYECKUX COECIMHEHU. Homenknarypa
HEOPraHUYECKHUX BEILECTB

2.2

XHWMHYECKHUE CBOMCTBA BAKHEHIIMX METAUIOB (HATPUM, KadWi, KaJIbIIHH,
MarHuy, aJlOMUHUHN, [IUHK, XPOM, KEJIe30, Me/lb) U UX coeauHeHui. OOmue
CIoCcOObI MOJYYCHHS METAJLJIOB

23

XUMHUYEeCKHE CBOMCTBAa BaKHEHINUX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dbochopa, yraepoma W KpeMHHUS) U HX COSAWHEHHH  (OKCHIOB,
KHCIIOPOACOIEPKAIIMX KUCIIOT, BOJIOPOIHBIX COSAUHCHHUH)

24

I'eneTnmueckas cBSI3b HCOPraHNM4YCCKUX BCIICCTB, MPUHAIJICIKAIINX K




Pa3JIMYHBIM KiIacCcaM

WNnentudukanus Heopranndeckux coeinHeHnil. KauecTBeHHbIE peakliuy Ha
HEOPraHUYECKUE BEIIECTBA U MOHBI

2.5

3 OCHOBBI OPraHUYECKON XUMHUHU

OCHOBHBIE TIOJIO)KEHHSI TEOPUUM XHMHYECKOTO CTPOCHUSI OpPraHUYECKHUX
coenunennit A.M. BytnepoBa. YriiepoHbIi CKEIET OpraHuYeCKON MOJIEKYIIbIL.
3.1 KpaTtHOCTh XMMHYECKOH CBSI3H. S- U P-CBSI3U. Sp3-, sp2-, sp-TUOpUAM3AIIAN
opOuTaneit aToMOB yriepoia. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO
cTpoeHus MoJiekyil. ['omosioru. I'omosorndeckuii psia. Mi3omepust 1 n30Mepbl

[Tonsatue o ¢QyskuonanpHol rpymnme. OpueHTanuoHHBIE  3(PHEKTHI
3aMECTUTEIIEN

3.2

[IpencraBnenne o KiaccUpUKaMKM OpPraHMYECKUX BemiecTB. HomeHkiarypa
33 OpPraHMYECKUX COEIMHEHUHN (CUcTeMaTHyeckas) M TpPUBHAJIbHbIE Ha3BaHUSA
BaXHEHMILINX NPEACTABUTEIEH KJIACCOB OPTraHUYECKUX BELIECTB

CBoOOMHOpaAUKANBHBIH W HMOHHBIM MeXaHu3Mbl peakuuu. [loHsTHE O
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Hykseoduie u snekrpoduie. [Ipasuno MapkoBaukoBa. [IpaBuio 3aiinieBa

Ankanbl. XUMHUYECKHE CBOMCTBA aJIKAHOB: TAJIOTCHUPOBAHKE, ACTUIPUPOBAHHE,
TEPMUYECKOE Pa30KEHHE, KPEKHUHI, u3oMepusanusi, ropenue. [lomyueHue
ankanoB. Luknoankanpl. Crenuduka CBOHCTB NHKIOATKAHOB C MaJbIM
pazMepoM 1uKJia. Peakiinm npucoeIuHEeHUs U paIMKaIbHOrO 3aMEeIECHUs

3.5

AJKeHbl. XMMUYECKHE CBOMCTBA: PeaKIMH MPUCOSINHEHHS (TaloTeHUPOBaHue,
TUIPUPOBAHUE, THAPOraJIOTEHUPOBAHUE, TUIpATalls), TOPEHUS, OKUCIEHUS U
nojnumepuszanuu. [IpoMblnieHHbIe U Ja0OpaTOpHbIE CHOCOOBI TMOTYYESHHUS
AJIKEHOB

3.6

AnkanueHbl. XMMHUYECKHE CBOMCTBA alKaJUEHOB: PEAKLUMH MPUCOCAUHEHUS
3.7 (rumpupoBaHHe, raJoreHUPOBaHUE), TOPEHHS W mojauMmepusanun. [lomyuenue
aJIKaJMEeHOB

AnkuHbl. XUMHUYECKHUE CBOMCTBA: PeaKlUU IPUCOECIUHEHUS (TaJIOT€HUPOBAHKE,
THAPUPOBAHUE, THAPATALINS, THIPOTATIOTEHUPOBAHUE) KaK CIIOCOO MOTyYEHUs
3.8 MOJMMEPOB M JAPYIUX NOJIE3HBIX NPOAYKTOB. Peakumu 3ameunieHus. ['openue
alleTWJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYpHOTO IJIAMEHHW ISl CBapKH |
pe3ku MetauioB. [IpumeHeHne aneruiaeHa

Apenbl. XuMHUECKHE CBOIICTBa O€H30/a: peakiuu dSIEKTPOGUIBLHOTO
3aMelleHus, MPUCOEeIUHEHMs (THIpHpOBaHUE, TajoreHupoBaHue). Peakuus
3.9 ropeHusi. OcoOEHHOCTH XUMUYECKUX CBOMCTB Toiyouna. [lomyuyenue Gensona.
Oco0eHHOCTH XUMHUYECKMX CBOMCTB crTuposia. [lommmepusanus crupoda.
CniocoOsl MoNTy4eHUs U IPUMEHEHUE apOMaTHYECKUX YTIIEBOAOPOIOB

Cnuptel. [lpenenpHble OJHOATOMHBIE CHHPTHL. XHUMHUYECKHE CBOWCTBA:
B3aUMOJICICTBHE C HATpUeM KaKk CIOCO0  YCTAaHOBIEHUS  HAIAYUS
THAPOKCOTPYIIBL, C  TaJOr€HOBOJOPOJAMH  KaK  CIOCO0  MOTy4YEeHHs
3.10 pacTBOpUTENICH, BHYTPHU- U MEXMOJICKYJIApHas Jeruaparanus. Peakuus
ropenus. [lomydenue sTaHONa: peakuus OpOKEHHs TIIOKO3bI, THApaTAIHs
STWICHA. ODTHWICHTIUKOIb W TJIMIEPUH KaK TMPEACTABUTEIN MPEISTbHBIX
MHOTOaTOMHBIX CIIUPTOB

®denosr. XuMHUYECKHE CBOWMCTBa (heHONa (peakiuu ¢ HaTpueM, THAPOKCHIOM

3.11

Hatpusi, O pomom). [lonyuenue genomna

Anpaerupl. XMMUYECKUE CBOMCTBA MPEACTbHBIX ajbJACTUAOB: THIPUPOBAHIE,
312 Ka4eCTBECHHBIC PEAKIMU Ha KapOOHWIBHYIO TPYIITy (peakius «cepeOpsHOro

3epkaina», B3aumoaeicteue ¢ ruapokcugoM meau (11). [lonydyenue npenenbHbIxX
aIBJIECTUIOB. OKHCIICHHE CHUPTOB, TUApaTanus aneTwieHa. ANCTOH Kak




IpeaACTaBUTCIIb KETOHOB. OcobenHocTu PCaKMu OKUCIICHUSA all€TOHA

3.13

KapOoHOBBIE KHCTOTBL. XUMHUYECKHUE CBOWCTBA TMPEACIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XHMHUYECKHX CBOICTB MYpaBbUHOU
KucioThl. [lomyueHue mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT:
OKHCJICHUE aJIKaHOB, AQJKEHOB, NMEPBUYHBIX CIUPTOB, ajbJETUI0B. Briciiue
npeiesibHbIE U HENpPeIeIbHbIE KAPOOHOBBIE KUCIOTHI

3.14

Cnoxuble 3¢upsl u xkupbsl. CrnocoObl TONyYeHUs CIOXKHBIX 3(UPOB.
OOpatuMocTh peakuuu sTepuduxanuu. IIpumeHeHue cIoXKHBIX 3(GUPOB B
NUIIEBOH 1 map(ioMepHOil MPOMBIIUIEHHOCTH. JKUPBI Kak CIO0XKHBIE 3()UpPBI
IJIMLEpUHA U BBICIIMX KapOOHOBBIX KHUCIOT. XUMHUYECKHUE CBOWCTBA >KHUPOB:
THIIPUPOBAaHUE, OKHUCIEHHE. | MApOIN3, WM OMBUIEHHE, XKHPOB KaK CIOCO0
HPOMBIIIIJIEHHOTO MOJy4eHHsI CoJieil BBICIIMX KapOOHOBBIX KHCIOT. MbLIA Kak
COJIM BBICIIUX KapOOHOBBIX KHUCIIOT

3.15

XVUMUYECKUE CBONCTBA TUIFOKO3BI: PEAKIIMH C YyYacTHEM CIUPTOBBIX U
QJIBJICTHTHOM TPYII ¥ MOJIOYHOKHCIIOe OpoxeHue. [I[puMeHeHrne TIIIOKO036I, e€
3HAUEHUE B KU3HECATSIILHOCTH Opranu3ma. [lucaxapuabl: caxaposa, MalibTo3a.
BoccranapnuBaromme W HEBOCCTAHABIMBAIONIUE JUCaXapuabl. [ wapoms
nucaxapunoB. [lonucaxapuasl: Kpaxmai, TTUKoreH. CTpoeHue MaKkpOMOJIEKY
Kpaxmajia, TJIMKOTeHa W IIeJUTI0I03bl. DHU3MYecKrue CBOMCTBA KpaxMmaiga |
LEJUTIONI03bl.  XUMHUYECKHE CBOWCTBA Kpaxmala: THAPONIN3, KadyeCTBEHHAs
peaknus ¢ MoJ0M. XUMHUICCKUE CBOWCTBA IEJUTIONO3BI: THAPOJIN3, TOJyUYeHUE
a¢upoB memtrono3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aIeTaTHBIN MIETK)

3.16

AMUHBI. AMHHBI KaK OPraHMYECKHE OCHOBAHMS: PEAKIIUU C BOJOU, KHUCIOTAMH,
peakius TOopeHus. AHWIMH KakK MpPEICTABUTENIb apOMAaTHUYECKUX AaMHUHOB.
XWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJIEHCTBHUE C KHCIOTaMH, OpPOMHOMU
BOJOM, okucieHue. IllonydyeHne aMHHOB aJIKWIMPOBAHUEM aMMHaKa U
BOCCTaHOBJIEHHEM HUTPOMPOHU3BOIHBIX YIIE€BOIOPOIOB

3.17

AMHMHOKHUCIIOTBI ¥ O€NKH. AMHUHOKHUCIOTHI Kak aM(OTEepHbIE OpraHUYEeCKHe
coeuHeHusi. OCHOBHbIE aMHHOKHUCIIOTHI, oOpasyromie Oenku. XuMUYecKue
CBOICTBa OEJIKOB: TUAPOIIN3, JIEHATYpalysl, KaYeCTBEHHbIE (IIBETHBIE) PEAKINU
Ha Oenku

3.18

CtpoeHue U CTPYKTypa HOJUMEPOB. 3aBUCUMOCTH CBOWCTB IOJHMEPOB OT
cTpoenusi MosieKys. OCHOBHBIE CHOCOOBI TOJTYYECHHUSI BBICOKOMOJIEKYJISPHBIX
COEIMHEHMI: peaKkIuy MoJMMepH3aly U nonukonaeHcanuu. Kinaccudukamms
BOJIOKOH

3.19

Wnentudukanys opraHndeckux coeAuHeHni. Pemmenne
9KCIIEPMMEHTAIBHBIX 33/a4 HA paclIO3HABAHUE OPTaHUYECKUX BELECTB

3.20

I'eneTnueckas cBsI3b MCXKAY KiIacCaMM OpPraHNMYCCKUX COGI[I/IHGHI/Iﬁ

XUMHS U )KU3Hb

4.1

XuMusi B moBceqHeBHOW >ku3HU. [IpaBmia GezomacHoOi pabOTBl € €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BELIIECTBAMH, CPEJICTBAMU OBITOBOM XUMHHU

4.2

XuMHs ¥ 310pOBbE. XUMUS B MEIUITUHE. XUMHUSI U CEIIBCKOE XO3SIMCTBO. XUMUSI
B IPOMBIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOAHBIN U MOMYyTHBINA HEPTAHOM
ras3bl, UX COCTaB M Ucojb30Banue. CoctaB HepTH U e€ epepadoTka (IPUPOIHBIC
VCTOYHUKHU YTJIEBOI0PO/IOB)

43

XUMHUA A 3KOJIOTUSA. XHUMHUYECKOE 3arps3HCHUE OKPYKAIOLIEW Cpelbl U €ro
nocneactus. Oxpana ruapocdepsl, mouBbl, aTMochepsl, GIopsl U (ayHbl OT
XHUMHAYECKOTo 3arps3HeHus. IlpoOiema OTXOMOB M MOOOYHBIX MPOAYKTOB.
AJbTepHaTUBHbBIE UCTOUYHUKHU SHEPTUU




OO6mmue npeAcTaBiICHUS O MIPOMBIIICHHBIX CIIOCO0aX MOTYyYEeHUS] XUMUIECKUX
BelecTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEpHOU KUCIOThI). UépHas u

4.4 uBetHas  Mmetauryprusi. CTEKI0O M CWJIMKAaTHas  MPOMBIIUICHHOCTD.
[IpompbiienHass  opranudeckas xuMmusa. Cblpp€ i1 OpraHUYyecKoOu
MPOMBIIIIICHHOCTH

5 Tunel pacy€THBIX 337184
51 PacuéTel Macchl BemecTBa WM 00bEMA Tra30B 10 U3BECTHOMY KOJIHUECTBY
' BEIIECTBA, MAacCe WU 00BEMY OJIHOTO M3 YUACTBYIOUIUX B PEAKIIUH BEIIECTB

5.2 Pacuétsl TemmoBoro addexra peakiuu

53 Pacuérbl 00BEMHBIX OTHOIICHU Ta30B NMPU XUMHUYECKUX PEAKITUSIX

54 Pacuérer maccel (00b€Ma, KOTMYECTBA BEIIECTBA) MTPOTYKTOB PEAKIIUH, €CITH

OJIHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )
55 Pacuétsl MmaccoBoi i 00BEMHOI JJOTU BBIX0JIAa TPOAYKTA PEAKIIUH OT
TEOPETUYECKU BO3MOKHOTO
Pacuérer maccel (00b€Ma, KOTMYECTBA BEIIECTBA) MIPOIYKTA PEaKUU, €CIu
5.6 | 0gHO U3 BENIECTB JIAaHO B BUJIE PAaCTBOpA C OMPEACIEHHON MAacCCOBOM J101eH
PacTBOPEHHOIO BEWIECTBA
57 Pacuétel ¢ HCTIOJIB30BAHUEM MTOHITUI «MACCOBast JOJISH», «MOJSIpHAs
KOHIICHTpAIUs», «PACTBOPUMOCTD)
Haxoxxnenne MosexysipHON (hOpMYJIbI OPraHMYECKOTO BEIIECTBA 0 €T0
5.8 | IJIOTHOCTH ¥ MAaCCOBBIM JOJISM DJIEMEHTOB, BXOISIINX B €TI0 COCTaB, HIIH 110

MPOJYKTaM CrOpaHus




