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L.IIOSICHUTEJIBHAS 3AIIMCKA

PaGouast mporpamma o XuMHUU Ha YPOBHE CpeIHETO 00IIero oopazoBanus pa3padoTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanum B Poccuiickoii
®enepanum», TpeOOBaHUH K pe3yabTaTaM 0CBOEHUS (heaepalbHOi 00pa3oBaTeIbHON MPOTPaMMBbI
cpenero  obmero  obOpazoBanusa(@OIl  COOQO), mnpexacraBneHHbIX B  DenepalibHOM
rocygapctBeHHOM oOpazoBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickort deneparnmm,
peanu3yoImMx 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, U OCHOBHBIX MOJIOKeHHH «CTpaTrerun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YUEHHsI 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus y4ammuxcs 10-11 xmaccoB. M3yuenwe mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, TPOGMIEHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOAUMYIO JUTS QIalTAllY MX K OBICTPO MEHSIOUIMMCS YCIOBHSM JKU3HU B COIIYME, a TaKKe
JUIS TIPOJIOJDKEHUSI OOy4eHHs] B OpraHu3alusax npodeccnoHaqibHOTO 00pa30BaHUs, B KOTOPBIX
XAMUS SBISIETCS OJTHOW M3 IPUOPUTETHBIX JUCIUTUINH.

B mnporpamMe mo XWMUM Ha3zHaueHHE TNpeAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
WHTEPIPETAILMI0O B COOTBETCTBUM € OCHOBomojarapmumu nojoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJATOTOBKM BBIMYCKHUKOB. CBHUIETEIBCTBOM TOMY SBIISIOTCS CIEAYIOIIHME BBINIOIHIEMbIE
IIPOrpaMMoH M0 XUMHUH (PyHKLIMU:

e uHPOPMALMOHHO-METOIMYECKAs, pealnu3alus KOTOpPOH obecreunBaeT MOJydeHUe
NPEJCTaBICHUS O LIENAX, COJEpX aHUM, OOIIel cTpaTeruu oOydeHHs, BOCIUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

®  OpraHM3alMOHHO-IUIAHUPYOILAs, KOTOpas ~ HIpeAycMaTpuBaeT  OIpeJelieHHe:
IPUHLUIOB  CTPYKTYPUPOBAaHUS U  IOCIEIOBATEIBHOCTH M3y4E€HUS Yy4deOHOro
MaTepualla, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTH)KEHUM OO0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IMHOrOo
roCyJapCTBEHHOT'O 3K3aMeHa 10 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAepKaHHue, 0043aTenbHOE A U3yUeHHS
B paMKax  OTIEJbHBIX  MNpoduiel, MpexycMaTpuUBaeT  paclpelelieHue U
CTPYKTYpPUPOBAaHHUE €ro IO KJIaccaM, OCHOBHBIM COJep KaTelbHbIM JIMHUAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE pacrpesielieHne yueOHOro BpeMEeHH, PEKOMEHIyeMOTo Al U3yUeHHs
OTJICNIbHBIX TEM;

e [pelaraeT NpUMEpHYIO MOCIEeJ0BATENbHOCTD U3YUeHHs y4eOHOTO MaTepuaa ¢ yuéTom
JIOTHKH MTOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e AT METOAMYECKYI0 MHTEpIpeTaluio Iejed W 3ahad H3ydeHUs IpeaMeTa Ha
yriIyOJn€HHOM YpOBHE C y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU ITUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHMSI OCHOBHOH 00pa30BaTEeIbHOM MpOrpaMMbl CPEHEro o0Iero oopa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4e0HO-TT03HABATEIbHBIX JICWCTBUI OOydJalomerocs IO OCBOCHHMIO COJCpPKAHUS
npeaMera.

[To Bcem Ha3BaHHBIM MO3UIUAM B IPOTPaMMe 10 XUMUU MPEYCMOTPEHA IPEEMCTBEHHOCTh
¢ 00yueHreM XMMUHU Ha YpOBHE OCHOBHOTO 00IIIero o0pa3oBaHus. 3a MpeesiaMi yCTaHOBICHHOM
IIPOrpaMMOi N0 XMMHH 00s13aTeIbHON (MHBapUAaHTHOM) COCTaBJISIOLIEH coiepxKaHUs yueOHOro
npeaMera «XUMHs» 0CTa€Tcsl BO3MOKHOCTh BbIOOpA €ro BapMaTUBHOM COCTaBIIAIOLIEH, KOTOpast
JOJKHA OMPEICTISITHCS. B COOTBETCTBUY C HAIPABJICHUEM KOHKPETHOTO MPOduitst 00ydeHus.

B cootBerctBUM ¢ koHuenTtyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
peaMeToB 0a30BOTO U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHnnpoBaHHOTO 00yIeHUs Ha
YpOBHE CpeAHero o011ero 00pa3oBaHus XMMUS Ha YPOBHE YIIyOlIEHHOTO U3y4eHMsI HAllpaBJIEH Ha
pealin3anuio NPEeeMCTBEHHOCTH C MOCIIEIYIOIIUM ITaroM MOJyYeHHUs] XMMUYECKOTro 00pa3oBaHus
B paMKax M3yYeHHsI CIEIHAJIbHBIX €CTECTBEHHO-HAYYHBIX U XHMHUYECKUX TUCIHIUINH B By3aX U
OpraHM3alusax cpeaHero npodeccuoHanbHOro 00pazoBanus. B 3Tol cBs3M M3ydeHue npeamera
«XUMUS» OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA PACIIUPEHUE M YriyOJeHue TeOPEeTHUECKON 1
MPaKTUYECKON MOATOTOBKH OOy4aroNIMXcsl, BHIOPABIINX ONpeAenEéHHbIN Npopuiib 00ydyeHus, B
TOM 4YHCJIe C TIEPCIEKTHBON TOCIEAYIONIeT0 TONyYeHHs] XHMHYECKOTO OO0pa3oBaHHS B
opraHuzamusax npodeccuoHaIbHOT0 00pasoBanus. Hapsiay ¢ atum, B cBete TpeboBanuit ®I'OC
COO k m1aHupyeMbIM pe3yjibTaTaM OCBOEHHUs (enepanbHOH 00pazoBaTENbHON MPOrpPaMMBbI
cpenHero ooOmiero oOpa3oBaHUS H3ydeHHE MpeaMeTa «XHUMHsD» OpPHEHTHPOBAHO TakKe Ha
peleHue 3a1a4 BOCIMTAHHS M COIMAFHOTO Pa3BUTHsI 00yJaronInXxcs, Ha (POPMUPOBAHHUE Y HAX
OOIIIEUHTEIUICKTYAIbHBIX YMEHUN, YMEHUHN pallMOHAIM3AIMN YIeOHOTO Tpyna U 0000IMEHHBIX
CocO00B JIEATEIBHOCTH, UMEIOIIUX MEXIUCIUIUIMHAPHBINA, HAIIPEAMETHBIN XapakTep.

CocraBnsiomuMu npeaMera «XUMUs» Ha YpPOBHE YIIIyOINEHHOTO HW3Y4YEHHUs SBISIOTCS
yrayonénnasle Kypcebl — «Opranndeckas xuMus» n «OOmas U Heopranumdeckas xumus». [lpu
OIpENIeIEHNH MOAXO0J0B K OTOOpPY M CTPYKTYpHOH OpraHM3alllid COJEp>KAaHUS ITUX KypCOB B
porpaMMe 1Mo XUMUH 3a OCHOBY MpUHATHI nojokeHuss ®I'OC COO o paznuuusx 6a30Boro u
yri1yO6a€éHHOro ypoBHEH U3ydeHUs peMeTa.

OcHoBy conepxxanusi KypcoB «Opranudeckas xumus» u «OOmas v HeopraHuyeckas
XUMUSD» COCTABIISAET COBOKYMHOCTh MPEAMETHBIX 3HAHUN UM YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4deHMs IpeaMeTa. JTa CUCTeMa 3HAaHUM NOJydaeT ONpeAeiEHHOE TEOPETUYECKOe
JONOJIHEHWE,  IO3BOJISIIOIEE  OCO3HAHHO  OCBOWUTH  CYILECTBEHHO  OonblIMi  00BEM
¢axTonoruueckoro Matepuana. Tak, Ha yriayOn€HHOM ypOBHE M3y4eHUs MpeaMeTa obecreueHa
BO3MOKHOCTh 3HAQUUTEJILHOIO YBEIWYEHUs 00bEéMa 3HAHMW O XMMMYECKMX D3JEMEHTax |
CBOMCTBaX MX COCIMHEHUI Ha OCHOBE pacIUMpEHHs U YriyOleHus NpeAcTaBiICHUN O CTPOCHUU
BEIIECTBA, XUMUUECKOM CBSI3U M 3aKOHOMEPHOCTSX NPOTEKaHMs PEaKUUH, paccCMaTpUBaeMbIX C
TOYKH 3PEHUS XMMUYECKONH KMHETUKU U TePMOJUHAMUKU. V3yueHne nepruoJuueckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOYKHM 3PEHUS SHEPreTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U pa3pyIIEHUH, a TAKKE C TOUKU
3peHHsI MeXaHU3MOB e€ oOpa3oBaHus. M3ydeHne TUNoB peakuuii JonojaHsercs GopMUpPOBAHUEM
IpEJCTaBICHUNA 00 3JIEKTPOXMMMYECKHX IPOLECCax U 3JEKTPOJIM3E PACIUIaBOB U PAaCTBOPOB
BellecTB. B Kypce opraHnyeckoil XMMHUU TpU PACCMOTPEHUH PEAKIMOHHOM CHOCOOHOCTH
COEJMHEHUH yzensercss ocoboe BHUMaHUE BOIPOCaM 00 AJIEKTPOHHBIX 3 deKTax, 0 B3aUMHOM
BJIMSIHMM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEeaKIUi.

Oco6oe 3HaueHne MMEET TO, YTO Ha COJIEpKaHHE KYpCOB XMMHHU YIIyOJEHHOTO YPOBHS
M3YUYEHHs IS KIIaCCOB OMpeeIEHHOr0 podus (TIIaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep



JOTIOJIHEHHH K 00IIel crcTeMe MPeIMETHBIX 3HaHUI ) OKa3bIBAIOT BIMSIHUE CMEXHBIE IIPEIMETHI.
Tak, Hanpumep, B CoIep>KaHUH MTPEaMETa IS KIIACCOB XUMHUKO-(U3NIECKOT0 Mpoduitst 60bIIoe
3Ha4YeHue OyIyT MMETh 3JIeMEHTHl y4eOHOro Mmarepuana mo obmed xumuu. Ilpu u3ydenuun
npeaMeTa B JAHHOM Cilydae akUEeHT OyAeT chellaH Ha OOLIHOCTh METOOB MO3HAHUS, OOIIHOCTh
3aKOHOB U TEOPHUI B XUMUH U B (PU3HKE: aTOMHO-MOJIEKYIISIpHAsI TEOpHsT (MOJIEKYIIsIpHAs TEOPHS B
¢u3nKe), 3aKOHBI COXPAHEHUS MAacChl M JHEPTrUM, 3aKOHBl TEPMOJIMHAMHKH, SJIEKTPOJIH3a,
MPEJCTABICHUS O CTPOSHHHU BEIIECTB U IPYroe.

B 10 e BpeMs B copepiKaHUM MpeaMeTa sl KIIACCOB XMMHKO-OHOJIOTHYECKOTO PO UL
OoNBIIMN yAETBHBIA Bec Oy/eT UMETh OpraHWYecKas XUMHs. B 3TOM ciydae mpemaocTaBiseTcs
BO3MO’KHOCTB ISl 00JIee 0OCTOSTEIHHOTO PACCMOTPEHHSI XHMUYECKOW OpraHU3auy KIETKH KaK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K MpPUMEpPY, TaKue CTPYKTYpHBIE
KOMIIOHEHTHI, KaK JIMMHBI, OCIKH, YIJIeBOJIbl, HYKJICHHOBbIE KUCIOTHI W apyrue. llpm stom
3HaHUS O COCTaBE€ W CBOWCTBAX IPEICTaBUTENCH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CITy’)KaT OCHOBOM JUIS N3y4SHHSI CYLTHOCTH MPOIECCOB (POTOCUHTE3A, TBIXaHUS, IUIIICBAPEHHSL.

B murane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUsS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB ITO3HAHMS M OTIBITA MPAKTHYECKOTO MPUMEHEHHS HAYYHBIX 3HAHWH U3ydeHHE MpeIMeTa
«Xumus» Ha YriyOJNEHHOM YpPOBHE OCHOBAaHO HAa MEXKIIPEJAMETHBIX CBS3SIX C Y4eOHBIMHU
peaMeTaMu.

[Ipu m3yueHnn ydeOHOTO TpenMeTa «XHWMHUsD» Ha YIIyOJIEHHOM ypOBHE TaKke, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero ooOmero oOpa3oBaHus (Ha ©0a30BOM YypOBHE), 3amadeid
MEPBOCTEIIEHHOM 3HAYMMOCTU sBisieTcsl (OpMHpPOBaHHE OCHOB HAyKH XHMHHM KakK 00JIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, TMPAKTUYECKOW [EATEIbHOCTH 4YelOBeKa U OJHOTO U3
KOMITOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3amaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeaMeTa IpeanoiaraeT peaau3alnio TakuX esei, Kak:

e (opmupoBaHue MpeACTaBICHUIN: O MATEpUAIBHOM €IUHCTBE MUPA, 3AKOHOMEPHOCTSIX U
[I03HABAEMOCTH SBJICHUH MPUPObI, O MECTE€ XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €&
BeIylleil ponu B OOeCreueHUH YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA: B PELICHUU
mpo0eM SKOJIOTHYECKOM, PHEPreTUYeCKOW W MUIIeBONW 0e30MacHOCTH, B Pa3BUTUU
MEUIIMHBI, CO3JaHUH HOBBIX MaTE€PHAJIOB, HOBBIX HCTOYHUKOB YHEPTHH, B 00ECIICUeHUU
PaIMOHAJILHOTO MPHUPOAOIOIB30BaHUs, B (OPMHUPOBAHMH MHUPOBO33PEHUS U 0OIIeH
KYJIBTYPbl YEJIOBEKa, a TaKKE KOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

® OCBOCHHME CHCTEMbl 3HAHHUH, JIEKAIIUX B OCHOBE XUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHBIX OHITHIA, 3aKOHOB U TEOPUI
XMMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTBA HAa PA3HBIX YPOBHIX —
aTOMHOM, HWOHHO-MOJIEKYJISPHOM, HAJMOJIEKYIISIPHOM, O TEPMOJAMHAMUYECKUX U
KHHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHWsS XUMHUYECKUX PeaKIUil, 0 XMMHUYECKOM
pPaBHOBECUH, pAacTBOpAaxX M AUCHEPCHBIX cHcTeMax, 00 OOIMMX Hay4HBIX MPUHIUIAX
XMMHUYECKOTO IPOU3BO/ICTBA;

e (opMupoBaHue Yy OOyyarOIMXCS OCO3HAHHOTO MOHHMMaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XHMUYECKHUX 3HaHUN U1 OOBACHEHMs KIIOUEBBIX HIeH M mpobiem
COBPEMEHHOM XMMHH, I OOBSCHEHMS W MPOTHO3HPOBAHUS SIBJICHUH, HMMEIOIMINUX
€CTECTBEHHO-HAYYHYIO NPUPOJY; TPAMOTHOTO pEIIeHUs MpoOieM, CBSA3aHHBIX C
XMMUEH, TPOrHO3MPOBAHMS, aHalIW3a M OIEHKM C TO3MLUH 3KOJIOTMYECKOH
0€30MaCHOCTH MOCJIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM NEATEIHLHOCTH YEIOBEKa,
CBSI3aHHOU ¢ XMMUYECKHM IPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U ITEPEepaOOTKOM BEIIECTB;



e yriuyOlieHHE TPEACTaBICHUH O HAyYHBIX METOJaX IO3HAHUS, HEOOXOIUMBIX JUIs
npuOOpEeTEeHUs] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMUYECKIX
SIBJICHUH, UIMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUYECKOU AEATEIbHOCTH U IIOBCEIHEBHOM
KHU3HU.

B nmane peanusanuy nepBooYEpeIHBIX BOCIUTATENBHBIX U PA3BUBAIONINX (DYHKIIUN IETT0CTHON
CUCTEMBI CpeAHEro oO11ero o0pa3oBaHusl IPU U3YUYEHUU MpeAMETa «XUMUS» Ha YriayOnEHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TAKKUE IIEJIM U 33/1a4H, KaK:

e BOCIHTaHHE YOEXKAEHHOCTH B TIIO3HABAEMOCTH SIBIICHUH NPUPOJABI, YBAKCHHS K
IpoLeccy TBOpYECTBA B OOJACTH TEOPETUYECKUX W IMPUKIAJHBIX HCCIEIOBAaHUN B
XUMHH, GOPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

® Ppa3BUTHE MOTUBAIMHM K OOYUYEHHUIO M TO3HAHUIO, CIIOCOOHOCTEM K CaAaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHHMSI 00I1€UETIOBEUECKUX 1IEHHOCTEH;

® Da3BUTHE TII03HABATEIFHBIX  HWHTEPECOB, HWHTEIUICKTYyaIbHBIX ¥  TBOPYECKHX
criocoOHOCTeN oOyuaromuxcsi, (GOPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCIOBHUIO YCICITHOM
npodeccnoHalbHON M OOIECTBEHHOM N1eATeIbHOCTH, OTBETCTBEHHOTO OTHOLIEHUS K
CBOEMY 3/I0pPOBBIO M TIOTPEOHOCTH B 37I0POBOM 00pa3e )KU3HU;

e (dopMupoBaHHE yMEHHI M HaBBIKOB PA3yMHOTO MPHPOJIONIOIB30BAHMS, DPa3BUTHE
9KOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOH 1eATeIbHOCTH.

®opmbl yueTa padoyeil NPOrpaMMbl BOCIIUTAHUS
BocnurarenbHblil NOTEHIMAT IPpEAMETa « XUMUSD PEATU3YETCsl Yepes:

® YCTaHOBJIEHHE JOBEPUTENIbHBIX OTHOIIEHHWH MEXAYy Y4HuTeJIeM MU OOydaroluMucs,
CHOCOOCTBYIOUIUX MO3UTUBHOMY BOCIPHUATHIO YYallUMHCS TpeOOBaHUN M MPOCHO
YUUTEINS; IPOBOJIUTH BOCIIUTATEIbHYIO JEATEIbHOCTh C YYETOM KYJIBTYPHBIX Pa3IdYUil
JIeTei, MOJIOBO3PACTHBIX M MHIUBUYAIbHBIX 0COOEHHOCTEI;

e [IpUBJCUYECHHWE BHHMaHUE Yy4YallUXCi K O0OCyxkaaeMol Ha ypoke uHpOpMaluy,
AKTUBU3UPOBAHHUE MO3HABATEIHHON NESATEILHOCTH yYaIIUXCS;

® OpraHu3alyio padoOThl yYAIIUXCS C COIMATBLHO 3HAYMMOU HHpOpMaIUeil, moydyaeMoii Ha
ypOKax, BbICKa3bIBaTh COOCTBEHHOE MHEHUE, TO3MIIMIO; MPOEKTUPOBAHUE CHUTYAllUU U
coObITHSI, (POPMUPYIOIIHE IMOLIMOHAIBHO — IEHHOCTHYIO chepy ydarerocs;

e noOyXJIeHue  ydyammxcsi coOirofaTh Ha YPOKE HOPMBI y4eOHOW AMCHUIUIMHBI U
CaMOOpPraHU3alliK; TMOJAJCPKAHUE B KOJIJICKTUBE YYAIIUXCS JAPYKEIOOHYIO, JETOBYIO
00CTaHOBKY; CO3JJaHHE MOAJICPHKKHU, YKIIaza, aTMochepbl B TpyIe/KIacce;

e opraHuzanusg yueOHOU JEesATeNbHOCTH C YYETOM KYABTYPHBIX TPAIUIINil, BO3PACTHBIX U
WHIUBUAYAIbHBIX OCOOCHHOCTEW JeTel; TMpUBJICUYEHUE BHUMAaHHE YYalIMXCS K
LIEHHOCTHBIM KaTEropusiM, M3y4aeMbIM Ha YPOKE; HaXOXIEHUE LIEHHOCTHOIO acCIEeKTa
yueOHOro 3HaHMS M WHPOpMaluu, oOecleyeHHe ero MOHUMaHHEe U TepeKUBaHUE
yUalIUMHCS; CO3JaHME  YCIOBHHM S JESITETbHOCTH  YUYAIIMXCA B PA3IUYHBIX
(hopMHUPOBaAHUSIX, B3aUMOICUCTBUS B TPYIINAaX, COBMECTHOTO IMOUCKA PELICHUI;

® CO3JaHUE YCIOBUHM IJIsI CaMOCTOSATEIHHOTO TOWCKa, OTOOpa, OlEeHKH HHGPOpMAIUU
YUAIIUMHUCS, HUCHONB3Ysl pa3HOOOpa3Hble WMCTOYHUKH, pealld3alusi BOCIUTATEIbHBIX
BO3MOHOCTEH Ppa3NUYHBIX BUOB JEATEIHLHOCTH OOYYAIOIINXCS CO CJIOBECHOW OCHOBO



(camocrosiTenpHas paboTa ¢ yueOHUKOM, paboTa ¢ HAyYHO — MOMYJIAPHOU JTUTEPATypO,
0TOOp M CpaBHEHHE MaTepHalla 10 Pa3HbIM UCTOUHUKAM;

® 3amMIly JOCTOMHCTBO W HMHTEPECOB OOYYAIOUIMXCS, MOMOIIM JIETSAM, OKa3aBIIMMCS B
KOH(QJIMKTHOM WM HEONaronmpuaTHOW CUTyallMH;, IOKa3blBaTh CBOM HWHTEpEC K
YBIIEUEHUSIM, ME€UTaM, IJIaHaM, [Ipo0sieMaM JeTel B paMKax U3y4aeMoro IpeiMeTa, TEMBI;

e (opmupoBanue y 00yJarommxcs KyJIbTypy 3J0POBOTO U OE30IMaCHOTO 00pa3a KU3HH;

e peaJu3alMi0 BOCIUTATEJIBHBIX  BO3MOXXHOCTEM pa3iaMYHbIX BUIOB JESITEIBHOCTU
oOyJaromuxcss Ha OCHOBE BOCHPHUSATHS IJIEMEHTOB JCHCTBUTEIBHOCTH, HAOIIOJCHUS 32
JEMOHCTPAIMSIMHU YYUTEINS, TPOCMOTPa (GHILMOB;

e (opmMupoBaHHE 3KOJOTMYECKON KYIbTYphl IOBEACHUS;

® UHUIMHUPOBAHHME M TOJJEPKKY MCCIEAOBATEIbCKON IEATENbHOCTH OOydarolmuxcs B
pamKax pean3ali UMH UHIUBUAYAIbHBIX U TPYIIOBBIX HCCIIEI0BATENbCKUX TPOEKTOB,
YTO AAcT 00y4aromMUMCsl BO3MOXHOCTh MPUOOPECTH HABBIK CAMOCTOSITEIBHOTO PELICHUS
TEOPEeTUYEeCKON MpoOIEMBbl, HaBbIK T'€HEPUPOBaHUS U 0(OPMIIEHUSI COOCTBEHHBIX HUJEH,
HaBbIK YBaKUTEIHHOTO OTHOUIECHUS K YY)KHM HJeIM, 0OPMIIEHHBIM B padoTax Jpyrux
uccienoBaTesiel,  HaBBIK  MYOJUYHOTO  BBICTYIUIEHUS — [eped  ayauTopuew,
apryMEHTHPOBAHMS U OTCTaWBAaHUS CBOEH TOUKH 3pEHUS;

e lcnonb3oBaHWe  BOCIUTATENbHBIE BO3MOXKHOCTU COJEpXKAaHMUS — TpeaMeTa uepes

JNEMOHCTPAIMIO YYal[UMCS TPUMEPOB OTBETCTBEHHOTO,

MPOSIBJICHUST YETIOBEKOIIO0MS M JOOPOCEpACYHOCTH, Yepe3 MOoJ00p COOTBETCTBYIOUIUX

TEKCTOB JUISl YTCHMs, 3a/1a4 JIJISl PEIICHUs], TPOOIEMHBIX CUTYaIluid ISl OOCYXICHUS B

TpaXXJaHCKOro IMOBCACHUA,

KJ1acce;

e (opmupoBaHue yBaXKEHHS K TPaIUIMSIM, EHHOCTSAM, KyJIbType Hapoaa; GOpMUPOBAHUS
TOJIEPAHTHOCTh M HAaBBIKW MOBEICHUS B U3MEHSIOLIEICS MOIUKYIbTYPHOU cperie;

® pa3BUTHE CHOCOOHOCTH K TPYIy U KU3HU B COBPEMEHHBIX YCIOBHSIX.

Mecto yueOHOro npeaMera B y4eOHOM IJIAHE IIKOJIbI.

B cootBerctBun ¢ ®I'OC COO xumus sBISICTCS 00sA3aTEIbHBIM MPEAMETOM Ha YPOBHE
cpenHero o6mero oOpasoBaHus. JlaHHas mporpamma MpeaycMaTpuBaeT H3ydeHHE XHMHH B
00néme 204 yacoB 3a 1Ba roga oOy4enus: B 10 knacce — 102 gaca (3 gaca B Henento), B1 1 kiacce
— 102 yaca (3 yaca B HEZEIIIO).

I'onpl 00ydeHus Kon-Bo wyacoB B | KomnuectBo Bcero wyacoB 3a
HEJIEI0 yueOHBIX HEJIENb yueOHBIN TOJT

10 knacc 3 34 102

11 knacc 3 34 102




2.COAEP KAHUE OBYYEHUS
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHUYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHUYEeCKUX COCTUHECHUMU.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJepoJa: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoMma yriepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs131 (OOMEHHBIN U TOHOPHO-aKLENTOPHBIN). THITBI TepeKpbIBaHUs aTOMHBIX OpOUTasIeH, G- U -
cs3u. OpuHapHas, ABOMHas M TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3€H B MOJEKyJax
oprannyeckux BeniecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodue.

Teopust crpoeHust opraHuueckux coeauHeHuid A.M. byrnepoBa u coBpemMeHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MounekynspHble U CTPYKTypHble (QopMyiabl. CTpykTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpami€HHas, ckeneTHas. M3omepus. Buuael wn3omepun: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccupukanuu opraHuIecKux BemecTs. [loHsaTHE 0 QYHKIIMOHATBLHOM
rpynmne. 'omomnorus. 'omonoruueckue psapl. CucreMatnyeckass HOMEHKJIATypa OpraHu4ecKhX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccupukanus  OpraHMYECKUX — peaknuid.  OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIEC PEAKIIMH B OPTaHUUECKON XUMUHU.

Oxcnepumenmanvhvie Memoovl U3y4eHus Gewecmes U ux npespaujeHutl: 03HaKOMJIICHHE C
oOpa3laMu OpraHM4YecKrX BEIIECTB U MaTepualaMyd Ha UX OCHOBE, OMBITHI 10 MPEBPAILCHUIO
OpraHMYeCKUX BEIIeCTB MpH HarpeBaHuu (TUiaBieHUE, OOyIJIMBaHHE U  TOpEHHE),
KOHCTPYHPOBaHUE MO/JIEJIel MOJIEKY]l OPTaHUYECKHUX BEIIECTB.

YrieBoaopoanl.

Ankansl. ['omonoruyeckuil psi aiakaHoB, oOmias opmynia, HOMEHKJIATypa U U30MEpPHUSL.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-rMOpHAN3aLMs ATOMHBIX
opOuTanei yriepoja, 6-cBsi3b. Ou3nueckue CBOICTBA aKaHOB.

XUMUYECKHE CBOWCTBA ANKAHOB: PEAKIUU 3aMeEIICHUs, U30MEPHU3AIUH, JETUIPUPOBAHHS,
UMKIU3aldY, THPOJIM3a, KpekuHra, ropenus. [IpeacraBneHue o MexaHH3Me peakUui
pPaUKaIbHOTO 3aMEIICHHUS.

Haxosxnenue B npuposae. CriocoObl MOMy4eHUs] U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIAaTypa U uzomepus. OCOOEHHOCTH CTPOEHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCcaH) UKI0aaKaHoB. CrocoObl MOTy4YeHUs M IPUMEHEHUE UKIIOAIKAHOB.

Ankensl. ['oMoioruyeckuii psj alnkeHoB, o0mias Gopmyiia, HOMEHKIATypa. DJIEeKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJNEKYJ AalKEeHOB, SP>-TMOpHAM3AlUs AaTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHasi U TeoMeTprueckas (Iuc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOEAVHEHHUSA, 3aMEIIEHHUS B O-
MIOJIOKEHUE TIpU JBOMHON CBsI3M, NoJuMepu3auuu MU okucieHus. IIpaBuno MapkoBHHKOBA.
KavecTBeHHbBIE peakiiui Ha ABOIHYIO CBsI3b. CHIOCOOBI NOTYYEHUs M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Knmaccudukanms — ankagueHoB  (CONpsDKEHHBIC,  M30JUPOBAHHEIE,
Kymyaupoganusie). OCOOEHHOCTH FNEKTPOHHOTO CTPOSHHS 1 XUMUYECKUX CBOUCTB COPSKEHHBIX
mueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus conpsok€HHBIX aueHOB. CrocoObl
IIOJIy4YEHUS U IPUMEHEHUE AJIKaJUCHOB.

Ankunbl. ['omMonorndeckuii psifi amkWHOB, o0mas Gopmyia, HOMEHKIIATYpa U H30MEpHUS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEpPU3aLlUd U TpUMEpHU3alnu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
HMMEIOLUX KOHLEBYIO TPOIHYIO CBA3b. KauecTBeHHBbIE peakuu Ha TPOHHYIO CBs3b. CrocoObl
MOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNbl OeH30J1a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTroB OeH30:1a. [IpencraBienre 00 OpUeHTUPYIOIIEM JEHCTBUU 3aMECTUTENEH B
OEH30JIbHOM KOJIbLIE Ha MpHUMEpPEe AaJKWUJIbHBIX PAJAMKAIOB, KapOOKCHIIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Nonumepuzanus ctuposia. CocoObl MOTy4YeHUs U MPUMEHEHNE apOMaTUYECKUX YIIIEBOIOPOIOB.

[Ipupoausiit ras. Ilonyrusie HedTsHbIe Ta3bl. Hed1h 1 e€ mpoucxoxaenue. KameHHslit
yroiab U MPOAYKTHl ero mnepepadoTku. CrnocoObl nepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYecKui, KatamuTuueckuii), pudopmunr, nmupoiu3s. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'enernyeckas CBA3b MEXKIY PA3IMYHBIMU KIIACCAMH YTIIEBOAOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOAHBIX YIVIEBOAOPOAOB. Peakmum 3amerneHus
raJJoréHa Ha TUAPOKCOTPYIIy, HUTPOTPYIIy, LHAaHOTPyIIy, amuHOrpynmy. JlelictBue Ha
TaJIOTCHIIPOU3BOJHBIE  BOJHOTO M CHOMPTOBOrO  pacTBopa IIENoud. BsammopeilicTue
JUTajJOreHaJIKaHOB C MarHueM M LMHKOM. lIoHATHE O MEeTalsIoOpraHM4eCcKHX COCIUHCHHSX.
Hcnonp3oBaHue TraloreHIPOU3BOIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHHTE3€
OpPraHUYECKUX BEILECTB.

OKcnepumenmanvHvie Memoobl U3VUEeHUs Gewjecme U Uux npespaujeHuli. WU3y4eHue
(bu3nYECKUX CBOMCTB yIiIeBOI0POAOB (PACTBOPUMOCTD), KAUECTBEHHBIX PEAKIMH yriIeBOAOPOI0B
pa3nuyHbIX KiaccoB (oOeclBeurBaHME OPOMHOM WM HMOJHOW BOJBI, pacTBOpa NEpMaHraHaTa
KaJIusl, B3aUMOJICHCTBHE alleTUIICHA C aMMUAYHBIM pacTBOpoM okcra cepedpa(l)), kauecTBeHHOE
oOHapyXeHMe yriepoja M BOJOPOJAa B OPraHMYECKHX BEIECTBaX, MOJY4YEHUE OSTUIIEHA U
U3yYeHHE €ro CBOMCTB, O3HaKoMJeHHe ¢ KoyuiekuusaMu «Hedptb» n «Yroas», ¢ oOpasuamu
IJIaCTMacC, KaydyKOB W PE3UHBI, MOJCIMPOBAHHME  MOJIEKY]1  YIJIEBOJOPOJOB U
raJIOT€HIIPOU3BOIHBIX YIIJIEBOJOPOJIOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHME MOJEKyl (Ha NIpUMepe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, oduas Gpopmyna, u3oMepus, HOMEHKIATypa U KilaccupuKaus.
du3nyecKkue CBOICTBA MNPENEIbHBIX OJHOATOMHBIX CIHMPTOB. BomoponHsle CBA3M MeEXny
MOJIEKYJIAMH CIIUPTOB. XMMHUYECKHUE CBOMCTBA: pEaKLMH 3aMEIICHUs, AeTUApaTalli, OKUCIICHNU,
B3aUMO/IENICTBUE C OPraHUYECKUMU U HEOpraHMYECKUMHU KucioTaMu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE CIUPTHI. JleficTBHE 3TaHONAa M METaHOJa Ha OpraHuM3M uenoBeka. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATypa U n3oMepusi. OcoOeHHOCTH (PU3UIECKUX M XUMHUYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHHUs, B3aUMOJICUCTBHE C OPraHUYECKMMU M HEOPraHMYEeCKUMU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enoi. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakuuu Ha ¢enon. Toxkcuunocts ¢deHona. CrocoObl TOJMydyeHUS W NpUMEHeHHue (deHoa.
®denonpopmanbaeruaHas cMoJIa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepusd U HOMeHKiarypa. Du3znueckrne CBOWCTBA AJBJAECTHIOB W KETOHOB. XWMHYECKHE
CBOWCTBA QJIBJECTUJOB W KETOHOB: peakuuu mnpucoenuHeHus. OKUCIECHUE abJeTHJIOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepuss u HoMeHKiaTypa. Du3nyeckue CBONCTBA OJHOOCHOBHBIX
MpeAeTbHBIX KapOOHOBBIX KUCIOT. BOIOpOAHBIE CBS3M MEXKTy MOJIEKYJIaMU KapOOHOBBIX KHCJIOT.
XUMHYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakuusl 3TepU(PHUKALUU, PEAKIUU C y4aCTHEM
YTIIeBOJIOPOIHOTO paaukanma. OcoOEHHOCTH CBOWCTB MypaBbUHOW KuUCHOTHL [loHsATHE O
MIPOM3BOIHBIX KapOOHOBBIX KHCIIOT — CJIOXKHBIX 3upax. MHOTOOOpa3ne KapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneabHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KuciaoT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOTh. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKJIATYpa.
du3nYeCKre U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U IIEJIOYHOM Cpejie.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uiesioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
KuCnoT. JKupbl B ipupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, IU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
duznyeckue CBONCTBA U HaxoxaeHue B npupoje. Dotocunres. XuMuueckrue CBOWCTBA IITIOKO3bI:
PEaKIUU C y4aCTHEM CIIUPTOBBIX M aJIbJICTHIHOU TPYIIT, CIUPTOBOE U MOJIOYHOKHUCIIOE OpOKEHHE.
[IpuMeHeHue riaoKo3bl, €€ 3HaUeHHE B )KU3HEIEATEIbHOCTH opranu3Ma. /ucaxapuasl: caxaposa,
MajibTO03a M JIakTo3a. BoccraHaBnMBaronme M HEBOCCTAHABIMBAIOUIUE aucaxapuibl. ['uaponus
mucaxapunoB. Haxoxnaenue B npupoae u npumeHenue. [lonucaxapuapl: Kpaxmal, TJITUKOTEH U
nemttono3a. CTpoeHHe MakpOMOJEKYNl Kpaxmala, TJIMKOreHa W 1esunosio3bl. dusnyeckue
CBOMCTBA Kpaxmayia M LeJUII0I03bl. XUMUYECKHUE CBOMCTBA Kpaxmala: TUIPOJIU3, KaueCTBEHHAs
peakiuss ¢ HMOJOM. XHUMHUYECKHE CBOMCTBA IEJUTIONIO3BI: THUIPOJIH3, TMOIydeHHe I(PUPOB
1esTto036l. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

DKkcnepumenmanvHvle Memoobl U3YUeHUs ewecms U ux npespaujeHuli: pacTBOPUMOCTb
pa3IMYHBIX CIIUPTOB B BOJIE, B3aMMO/IEUCTBUE 3TAHOJA C HATPUEM, OKUCIIEHHE 3TUJIOBOTO CUPTA



B JIbJICTU]I HA PACKAIEHHOW MEIHOW MPOBOJIOKE, OKUCIECHHUE 3TUIIOBOTO CIIUPTA JIUXPOMATOM
Kaius (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPHUAIOB), KAUECTBEHHbBIE PEAKIIMM HA alIbJETUbI (C
ruapokcugoM nuammuHcepebpa(l) u  rumpokcupom  meau(ll)), peakmus raunepuHa C
ruapokcuaoM menu(ll), xumMmuueckre cBOMCTBAa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMOJICHCTBUE
pactBopa TIIIOK03bI ¢ Tuapokcuaom menu(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCIEPUMEHTAIBHBIX 3371a4 0 TeMaM «CrupThl U heHoby, «KapooHoBbie KHCIOTH. CI0XKHBIC

pHUPBI».
A3oTcoaep:Kalye OpraHnyecKue CoeiMHeHus.
AMHHBI — OpraHM4eckde TpOM3BOAHBIE aMMuaka. Kiaccudukanus  aMHHOB:

anudaTUIECKUe U apOMaTUYECKUE; NTEPBUYHbIC, BTOPUYHBIE U TpeTUUYHbIe. CTpOEHHE MOJIEKY,
obmas dopmMyia, u3omMepusi, HOMEHKIaTypa U (PU3UUYECKHe CBOMCTBA. XHUMHUYECKOE CBOICTBA
annpaTHIECKUX aMHHOB: OCHOBHBIE CBOMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBUE TEPBUUYHBIX
aMUHOB C a30TUCTOM KUCI0TON. CONU aJIKUIIAMMOHHS.

AHUJIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. CtpoeHue aHwinHa. B3aumuoe
BIIUSIHUE TPYII aTOMOB B MoJiekysie aHuiInHa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHMIIMHA.
KauectBennsie peaknmn Ha aHwiInH. CrocOOBI TONYYEHHS W MPUMEHEHHE amudaTHYECKUX
amMuHOB. [lorydeHne aHmIMHA U3 HUTPOOEH301a.

AmuHOKucnoTel. Homenkiatypa n uzomepusi. OTIeNnbHbIE IPEICTABUTENN 0-AMUHOKHUCIIOT:
TJIUIWH, alaHuH. OU3NYecKre CBOMCTBA AMUHOKHUCIOT. XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(}OTEepHBIX OPraHUIECKUX COCTMHEHUM, PEaKIIHs IMOJTUKOHICHC AN, 00pa30BaHUE MENTHIHON
cBs3U. buonorunyeckoe 3HaueHne aMUHOKUACIOT. CUHTE3 U THIPOJIA3 NENTHAOB.

benku xak npupoanslie noiumepsl. [lepBudnas, BropuyHas U TPETUYHASI CTPYKTYpa OEIKOB.
XUMUYECKHE CBOMCTBA OENKOB: THIPOJIN3, ACHATYpalusl, KaYeCTBEHHbIE PEaKLIUK Ha OCNKHU.

Oxcnepumenmanvhvie Memoobl U3YUeHUs 6eujecme U Ux npeepauyeHutl: pPacTBOpPEHHE
0enKkoB B BOJE, JeHaTypalusi OCJIKOB IIPHU HArpeBaHWUM, LIBETHbIE pEeaKlIUU Ha OENKH, peuIeHHe
SKCIIEPUMEHTANIBHBIX 33Ja4 MO0 TeMaM «A30TCOIEPKAIUE OPraHWYECKHE COCIUHEHUs» U
«Pacnio3HaBaHue OpraHM4eCKUX COCTUHEHUN.

BricokoMoIeKyJISIpHBbIE COCAUHEHMS.

OCHOBHBIE TOHSATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpU3ALMHU, CpeAHss MoJieKylspHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN — OJIUMEPU3AIU U TOJUKOHICHCALUS.

[Tonmumepnsie matepuainsl. [I1acTMaccsl (MOAMATUICH, TOTUIPOTHIICH, TOJTUBUHUIXIOPUI,
MOJIUCTUPOJ, TOJIMMETUIMETAKpUIIAT, MOJUKApOOHATHI, oMUATHIEHTepedTanar). Y Tuinuzauus u
nepepaboTKa MIacTuka.

DnacToMephl: HaTypallbHbI  KaydyK, CHHTETHYECKHEe Kaydyyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBI, U30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbBIE (XJIOMIOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[TonuMeps! cenuanbHOTO Ha3HauYeHus (Te(IoH, KeBIap, SIEKTPOMPOBOISIINE TOTUMEPHI,
OuopasiaraeMbie MOJIUMEPHI).

Oxcnepumenmanvhvie Memoovl U3ydeHus Geuecms U ux npespaujeruii; 03HaKOMIICHHE C
oOpa3liaMd TMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, Kayd4yKOB, pEIICHHE
AKCIIEPUMEHTANIbHBIX 3aa4 1o Teme «Pacno3HaBaHue MIacTMAcC U BOJIOKOHY.

Pacuémmnuie 3a0auu.

HaxoxaeHue MonexyasipHOi GopMyibl OPTaHUYECKOTO COSTUHEHUS 10 MACCOBBIM JIOJISIM
AIIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXICHHWE MOJEKYISIPHONH (OpPMYIBl OPraHUYECKOTO



coenuHeHus 1Mo Macce (00BEMY) MIPOIYKTOB CrOPaHHUS, 10 KOJUYECTBY BellecTBa (Macce, 00bEMY)
NPOAYKTOB pEAaKIMH W/WIM HMCXOJHBIX BELIECTB, YCTAHOBJIEHHWE CTPYKTYpHOU (HOpMyIIbI
OpPraHMYECKOI0 BEUIECTBA HAa OCHOBE €r0 XMMHMUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OIIPEJIENICHUE JI0JIM BBIXOJA MPOYKTa PEAKIIMH OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIe CBA3HU.

Peanuzanus MeXInpeIMeTHBIX CBsI3€d IPU M3ydeHUU opraHumdyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSI Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHbIX NMOHSATHM, Tak U
MOHATHUM, IPUHSTHIX B OT/AEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01iue ecrecTBEHHO-HAay4yHbIE IOHATHSA: SIBICHHWE, Hay4dyHbIH (akT, UnoTes3a, TEOopus,
3aKOH, aHajJM3, CHHTE3, KiaccuuKalus, HAOMOJACHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJETUPOBAHUE.

®usmka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTUYECKHUU
YpOBEHb, BELIECTBO, T€JO, 00BEM, arperaTHoe COCTOSIHME BELECTBA, (U3UYECKUE BEIMYMHBI,
€IMHHULIBI U3MEPEHHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, sKocucTeMa, onochepa, MeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPOQHBIA M TreTepoTpodHBI THUN MNUTaHUS, OpoxeHHe, (POTOCHUHTE3, AbIXaHHEe, OeJKHu,
YTJIE€BObI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: monesHble UCKOTaeMbl€, TOTUIHBO.

TexHonorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTRA,
MaTepHajbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKAS XUMUSI

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMHYECKUM 3eMeHT. M3oTonbl. CTpoeHHEe AIEKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTHYECKHE YPOBHU W TIOJYPOBHH. ATOMHBIE
opourtanmu. Kiaccudukanus XuMHYECKUX 3y1eMeHTOB (S-, p-, d-, f-anmemenTtsl). Pacnpenencuue
AJICKTPOHOB II0 aTOMHBIM OpOWUTANIAM. OJIEKTPOHHBIE KOH(PUTYpAIlMd AaTOMOB JJIEMEHTOB
MEePBOrO—4EeTBEPTOrO TIEPHOJIOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUHU, JJICKTPOHHBIC
KOH(UTYpAIIMK HOHOB. DJIEKTPOOTPHUIIATSILHOCTb.

Ilepuomnueckuit 3akoH u Ilepmoguueckas cucrtema XuMu4deckux 3neMeHToB J[.U.
MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHa H Ilepuoauyeckol CHUCTEMbl XHUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TE€OpHEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XMUMHUYECKUX D3JIEMEHTOB U 00pa3yeMbIX MMM IPOCTHIX M CJIOXHBIX BEIIECTB MO TPyIIaM U
nepuojiaM. 3HaueHue nepuoandeckoro 3akona J[.M. Menpeneena.

Xumudeckas cBS3b. BHabl XMMHYECKOM CBs3M: KOBaJICHTHAs, MOHHAas, MeTajndecKas.
Mexanu3mbl 00pa3oBaHus KOBAJIEHTHON CBSI3U: OOMEHHBIN U IOHOPHO-aKIIENTOPHBIN. DHEPTHs U
JuinHa cBsi3U. [lonsipHOCTH, HANMPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU cBsizU. KparHble
cBs3u. BonopoaHas cBsi3b. MeXMOJNEKYIAPHBIE B3aUMOACHCTBUSI.

BanleHTHOCTP W BaJIeHTHbIE BO3MOXHOCTH AaTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPHUYECKHM CTPOCHHEM (Ha TpUMEepe COEAMHEHUU SIEMEHTOB BTOPOTO
Mepuoa).

[IpeacraBnenne o0 KOMIUIEKCHBIX coenuHeHusax. (CocraB KOMIUIEKCHOTO — HOHa:
KOMILJIEKCOOOpa3oBareb, JHraHAbl. 3HAUYeHHWE KOMIUIEKCHBIX coeauHeHuil. [lonatue o
KOOPAMHAITMOHHOW XUMUHU.



BemectBa MOJIEKYJISPHOTO W HEMOJIEKYJISPHOIO CTpOEHUS. THUIIbl KpPUCTANIMUECKUX
pelETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsTne o aucnepcHbix cucreMax. Mctunnsle pactBopsl. IIpencraBienue o KOIOUIHBIX
pactBopax. CrnocoObl BBIpaKEHUS KOHLIEHTPAIMM PAcTBOPOB: MaccoBas JO0JIs BEUIeCTBAa B
pacTBope, MoJsipHas ~ KOHLeHTpauus. HacwllleHHble M HEHACHIIIEHHBbIE  PaCcTBOPHI,
pactBopuMocTbh. Kpucranioruaparsl.

Knaccugpukanuss 1 HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB. 1pHUBHANbHBIC HA3BaHUS
OTJIEIbHBIX NPEACTAaBUTEIIEH HEOPraHMUECKUX BEILIECTB.

Knaccugukanus XaMIYeCKUX peakiyii B HEOPTaHNUECKOW U OPraHu4ecKOi XUMHH. 3aKOH
COXpaHEHHUs MacCChl BEIIECTB; 3aKOH COXPAHECHHUS W TPEBPAIECHUS DHEPTHUU TMPH XUMUUYECKUX
peakuusax. TernmoBsie YQPEKTh XUMUUECKUX peakiuil. TepMOXUMUYECKUE YpaBHEHHUS.

CKOpOCTh XUMHUYECKOW PEaKINH, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMOreHHbIE
U reTeporeHHble peakunu. Karanus u kataiuszaTopsl.

OO6patumbie U HEOOpAaTUMbIE pEeaKIINH. XUMHUUECKOoe paBHOBecue. KoHcTaHTa XUMHUUECKOTO
paBHOBecHs. DaKTOpbI, BIUAIOIIME HA IOJIOKEHHWE XMMHUYECKOTO pPaBHOBECHS: TeMIIeparypa,
JTABJICHUE W KOHIIEHTPAIMH BEUIECTB, yYacTBYOMMX B peakuuu. [Ipunuun Jle [llaTense.

OnextponuTtnueckas auccouuanus. CusibHble U crnadble  31eKTpoiuThl. CreneHb
nucconranuu. Cpena BOIHBIX PAacTBOPOB: KUCJIOTHAs, HEMTpasbHas, menoyHas. BoropoaHbli
nokasarensb (PH) pactBopa. I'maponus coneit. Peakiiuu noHHoro oomeHa.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucineHus. OKuciurenb u
BoccTaHoBUTENb. [Ipoliecchl OKHCIIEHHS W BOCCTaHOBIIEHUS. BakHeline OKUCIUTENH U
BOCCTaHOBUTEIN. MeTOI 3JIEKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PACIUIABOB BEILECTB.

Oxcnepumenmanvhvie Memoovl U3YUEHUs 6eujeCms U Ux npespaujeHuil. pasjaoxKeHHe
MEepoKCHa BOJOPOAAa B TMPUCYTCTBUU KaTallM3aTopa, MOJENIU KPHUCTAJUIMYECKUX PELIETOK,
MPOBEJIEHUE peakUuid HOHHOTO OOMEHa, OIpeleNeHne Cpeasl pacTBOPOB C MOMOIIbIO
WHJUKAaTOPOB, U3y4EHUE BIUSHUS PA3IMUHBIX (AKTOPOB HAa CKOPOCTh XMMHUYECKOW pEeakiuu U
MOJIOKEHHE XMMHUYECKOTO PaBHOBECHSL.

Heopranuueckasi Xummusi.

[Tonoxxenne HemeraioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenneneeBa U OCOOEHHOCTH CTpOeHHMS HX aromMoB. (Du3Hueckue CBONCTBA HEMETALJIOB.
AmtoTponusi HEeMeTauIoB (Ha IpUMEpe KUCIopoia, cepbl, hochopa u yrieposaa).

Bonopona. INonyyenue, gusndyeckue M XUMUYECKHE CBOMCTBA: PEaKIMU C METAUIAMU U
HEMeTaJlJlaMH, BOCCTAHOBHUTEIbHBIE CBOICTBA. [ ipuabl. TOTUIMBHEIE 3JIEMEHTHI.

lanorensl. Haxoxxaenue B mpupojie, CocoObl MOMydeHHs], (PU3NYECKHE U XUMUYECKUE
cBoiicTBa. ['amoreHoBojoponbl. BakHeiimme KuCIOpOJCOIEpKale COCIUHEHHUS TalOTreHOB.
JIaGopaTopHbIe U MPOMBIIIITICHHBIE CIIOCOOBI MOTY4YeHHs TaJoreHoB. [[pruMeHeHne raioreHoB U ux
COCIMHECHUN.

Kucnopon, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJYYEHHUS KHUCIOPOJa.
®u3nuecKre 1 XMMUYECKHE CBOMCTBA U IPUMEHEHHE KUCIOPOia U 030HA. OKCHUJIBI M TEPOKCUIBI.

Cepa. HaxoxzaeHue B MNpHUpoJe, CIOCOObI MONydeHHs, (U3NYECKHE U XUMHUYECKHUE
coiictBa. CepoBonopon, cyabduasl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cephas
KUCTOTBI U UX colu. OcoOeHHOCTH CBOWCTB cepHOM KucTOThl. [IpumeHneHue cepsl u eé
COCIVHEHUN.

A30T. HaxoxneHue B mpupoje, CrIOCOObl MONydeHHs, (U3MYecCKHe W XUMHUYECKUe
cBoicTBa. AMMUaK, HUTpUAbl. OKCHIbl a30Ta. A30THUCTas M a30THAs KUCJIOThI M WX COJIU.



Oco0OeHHOCTH CBOWCTB a30THOW KHUCIOTHI. [IpuMeHeHue a30Ta W ero COeAMHEHUH. A30THBIC
ynoopeHus.

®ochop. HaxoxnaeHnue B mpupojie, CocoObl MOMydeHHs, (PUINUSCKUE U XUMHUYECKUE
coiictBa. Pochunsr u pochun. Oxcuab hochopa, pochopras kuciora u e€ conu. [Ipumenenune
dochopa u ero coequaenuii. PochopHbie yIoOpeHHs.

Yrinepon, HaxXoXIeHHE B Tpupojne. AIDIOTporHble Moaudukanuu. OH3UYECKHEe W
XUMHUYECKHE CBOMCTBA IMMPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Okcun yraepoaa(ll), okcung
yraepona(lV), yronpHas KucioTa U €€ coiau. AKTUBUPOBAHHBIN Yrojb, aacopOuus. OymnnepeHsl,
rpadeH, yriaepoaHbie HaHOTPYOKH. [IpuMeHeHne mpoCThIX BEIIeCTB, 00pa30BaHHBIX YTIEPOIOM,
U €ro COECMHEHUM.

Kpemuuii. Haxoxzaenue B npupoze, crnocoObl MOJydyeHHs, (pU3MUecKHe U XUMHYECKHe
cBoiictBa. Oxcun kpemuus(1V), kpemMHueBast KMCIIOTa, CUIIMKAThl. [IpuMeHeHne KpeMHUs U ero
coenuHeHuil. CTEKIO0, ero MoJlydeHue, BUIbl CTEKIIA.

[Tonoxenne meramnoB B [leproanueckoil cucreMe XuMHU4YecKUX 31eMeHTOB. OcoOeHHOCTH
CTPOEHUS 3JIEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue pu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenne MetanioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUIECKUH Psi/T HAMIPSDKEHUH MeTauioB. O01me crocoOb! OJTydeHNs METaIOB:
TUIPOMETAJUTYPIHsi, MUPOMETAIUTYPrusl, eKTpoMeTamnyprus. [loHsTHe 0 KOppo3uu METAJUIOB.
CriocoOsl 3a1UThl OT KOPPO3HUH.

Oobmas xapakrepuctuka MetamwioB |A-rpymnmsl Ileproanueckoit cucTeMbl XUMHYECKHX
anemMeHTOB. Harpuii n xanuii: momydenue, puanyeckue M XMMHUYECKHUE CBOWMCTBA, MPUMEHECHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUN.

O6mras xapaktepuctuka MetauioB |IA-rpynmer [leproaudeckoit cucTeMbl XUMHUYECKUX
3JIeMEeHTOB. MarHuii ¥ KaJIbIWii: oJydeHue, GU3NIecKue 1 XUMUYECKUE CBOMCTBA, TPUMEHEHNE
MPOCTHIX BEIIECTB U UX coeAnHEeHUH. JKECTKOCT BOIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AMIOMUHMI: TIOTy4YeHHE, (PU3UYECKHEe U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coequHeHuil. AM@OTepHble CBOWCTBAa OKCHAA M THAPOKCUAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OO6miass xapakTtepuctTuka MetauioB mnobounsix noarpymnmn (b-rpymm) Ilepuonuyeckoii
CUCTEMbI XUMHUYECKUX JIEMEHTOB.

Ouznyeckue U XUMHUYECKHUE CBOMCTBA XpoMma U ero coequHeHui. OKCUIbl U TUAPOKCUIIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U AUXpOMaThl, UX OKHUCIUTEIHHBIC CBOWMCTBA.
[Tonyuenue u npuMeHeHUe XpoMma.

Ousnyeckue U XMMHUYECKHE CBOMCTBA MapraHila M ero coeauHeHWil. Baxkneiimue
coequaenus mapranna(ll), mapranma(lV), mapranma(V1) u mapranua(VIl). Ilepmanranar kanms,
€ro OKHCIIUTEIbHBIE CBONCTBA.

du3nueckre 1 XMMUYECKUE CBOMCTBA )Kelle3a U ero coequHeHuid. OKCUabl, THAPOKCUIBI U
conu xxene3a(ll) u sxeneza(lll). [Tonyuenue u npumeHeHue Keje3a U €ro CIIaBOB.

du3nyeckrue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHuil. [lonyyenne u npumenenue
M€ U €€ COCIMHEHUN.

Huuk: momyueHue, pu3nuecKue U XUMUUYECKUE CBOWCTBA. AM(OTEpHBIE CBOMCTBA OKCHIA
Y TUAPOKCH/IA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne iuHKa U ero coeAMHEHUH.

DKcnepumenmanvHblie Memoobl U3YYeHUsl BeUjeCms U UX npespaweHuil. n3ydeHue oopasion
HEMETaJNIOB, TOpeHue cephl, Qochopa, xkene3a, MarHuss B KUCIOPOJIE, U3Y4YEHHUE KOJICKIHH
«Mertanibl ¥ CIUIaBbl», B3aUMOJCHCTBUE LIEIOYHBIX U IIEIOYHO3EMENbHBIX METAUIOB C BOJAOM
(BO3MOXHO MCMOJB30BAHUE BUACOMATEPUAIIOB), B3aUMO/ICHCTBHE IMHKA U JKeJie3a C paCTBOpaMu



KHUCJIOT U LIeJ0Yed, KaUeCTBEHHBIC PEaKIIMM HAa HEOPraHMYECKHEe aHHUOHBI, KATUOH BOJOPOJA U
KaTHOHBI METAJIJIOB, B3aUMO/ICHCTBUE TUIPOKCUIOB AIFOMUHUS U IIUHKA C pAaCTBOPaMU KHUCIIOT U
1IeI04eH, peleHne HIKCIIepUMEHTaIbHBIX 3a1a4 110 TeMaMm «[ anorensi», «Cepa 1 €€ COeTUHEHUS,
«A30T u dochop U UX coeauHEHUN», «MeTaIIbl TIIABHBIX MOATPYI», «MeTamibl mo00YHBIX
MO AT PYIII.

XUMHUA U )KU3Hb.

Ponp xumuu B obecrieueHUr yCTOMYUBOTO pa3BUTHS denoBedecTBa. [loHsATHE O HaydHBIX
METOJIaX MO3HAHUS U METOJIOJIOTHMH HAYYHOTO MCClieoBaHus. HayuHbie TpUHITUIIBI OpraHu3aIuu
XHUMHYECKOTO TPOHM3BOACTBA. [IpOMBITINIEHHBIE CIIOCOOBI TOJMYyYeHUSI BOXKHEUIIUX BEMISCTB (HA
npuMepe MPOU3BOJICTBA aMMHUaKa, CEPHOM KHUCIOTHI, MeTaHoja). [IpoMBINUIeHHbIE CIIOCOOBI
MOJYyYCHUS META/UVIOB M CIUIABOB. XWMHYECKOE 3arpsi3HEHHUE OKpPYXKAIolmed Cpelbl W €ro
nocieacTBus. Posib XuMuu B 00€CTieueHnN SHEPTeTUYECKON 0€30MacHOCTH.

Xumusi U 370poBbe dYenoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuia HCMOIB30BaHUS
JIEKapCTBEHHBIX MpenapaToB. Poib XuMun B pa3BUTHU MEAUITUHBL.

XUMHS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J00aBKU. Posib XuMuu B oOecrieueHIN
MUIIEBOM 6€30MacHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. beitoBas xumus. IlpaBuma Ge3zomacHOTO
WCTIOJIb30BAHUSI TIPETIApaTOB OBITOBOM XWMHH B TIOBCETHEBHOM JKU3HHU.

XUMHS B CTPOUTEITBCTBE: BAKHEHIIINE CTPOUTEIIbHBIE MaTEepHAIIBI (IIEMEHT, OETOH).

XuMHS B CEIBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHbIE MaTepHalIbl, KPACKU, CTEKII0, KepaMuKa. Marepuasl s
ANeKTpOHUKU. HaHOTeXHOMOTHH.

Pacuémmnuie 3aoauu.

Pacuérbl: Macchl BemiecTBa WiiM 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
umu 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMHM BEIIECTB, Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIMH, €CIM OJHO W3 BEIIECTB HMMEET MPHUMECH, Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) MPOJYKTa pEeaKkluu, €Cld OJHO M3 BEUIECTB JaHO B BUJAE pacTBOpa C
onpenesi€HHON MacCOBOM J10JIe PacTBOPEHHOIO BEIIECTBA, MAacCCOBOM JOJIM M MOJISIpPHOU
KOHLIEHTpAllMM BEIIECTBA B PACTBOpE, AOJM BBIXOAA MPOJYKTa PEAKIHMH OT TEOPETUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MeXNnpeaAMETHBIX CBSA3EH MPU U3y4eHHUH OOIIeH M HEeOpPraHM4YeCKOW XMMHUU B
11 xmacce ocymiecTBIsETCS Yepe3 UCMOIb30BaHNEe KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK U MOHATHM, PUHATHIX B OT/IEIBHBIX MPEAMETAX €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYYHBIE TOHATUSA: SBJICHHME, Hay4dyHBbI (DakT, TUNOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KiIaccupuKanus, TMEePUOJUYHOCTh, HAOIIOJCHHE, H3MEpeHUe,
SKCIIEPUMEHT, MO/IENb, MOJIETUPOBAHUE.

®dusnka: marepus, MHUKPOMHUpP, MaKpOMHp, aTOM, 3JIEKTPOH, MHPOTOH, HEUTPOH, HOH,
M30TOMbI, PaTUOAKTHBHOCTh, MOJIEKYNIa, SHEPTreTHYECKU YPOBEHb, BEIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBA, UIealbHBIN ra3, (PM3MUeCKrue BETMUNHBI, €AMHULIBI U3MEPEHHUS,
CKOPOCTb, SHEPT'Hs, Macca.

buonorus: kneTka, OpraHumsM, OSKOcuUcCTema, Ouocdepa, MeradoIU3M, Makpo- H
MUKpPODJIEMEHTHI, OENKU, KHUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB ¥ MOTOK SHEPTHH B SKOCUCTEMAX.

I'eorpadust: MuHEpabl, TOPHBIE TOPOIBI, TOJIE3HBIE UCKOTIAEMbIE, TOTUIMBO, PECYPCHI.



TexHosorus: XUMHUYECKasi MPOMBILUIEHHOCTb, METAJUIYPIHsl, CTPOUTEIbHbBIE MaTepUabl,
CEeNIbCKOXO3SCTBEHHOE MPOM3BOJCTBO, IMHILEBAsi IMPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX [IPEnapaTos, IIPOU3BOJICTBO

KOHCTPYKIIMOHHBIX MaTCPUAJIOB, JICKTPOHHAA IIPOMBIIIIJICHHOCTh, HAHOTCXHOJIOTUH.



3.IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IMPOT'PAMMBI 110 XUMUHN HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B CcOOTBETCTBMM C CHCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpe JHMYHOCTHBIX
pe3yIbTaTOB OCBOSHHS IMPEIMETa « XUMHS Ha YPOBHE CpeTHET0 00IIero 00pa3oBaHusl BBIICICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAaHWE OOYJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIFHOCTH M CaMOONPEACICHHUIO;
HaJIM4yue MOTHUBAlUM K  OOY4YEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluxcs
PYKOBOJICTBOBATHCSI TIPUHATHIMH B OOIIECTBE MpaBUJIaMH W HOPMaMH TIOBEICHUS; HAINYHE
MIPABOCO3HAHUS, SKOJIOTHIECKOH KYIbTYPBI; CIIOCOOHOCTh CTABUTh IENIM U CTPOUTH KU3HEHHBIE
TUTAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS TpPEIMETa «XUMUS» OTPAXKAIT CPOPMHPOBAHHOCTH
OTIBITA TIO3HABATEIFHON M MPAKTHYECKOH JEATEIIFHOCTH 00yUarOIUXCs B MPOIIECCE pPeaTn3annuu
00pa3zoBaTeIbHON JEATEITHHOCTH.

JIM9HOCTHBIE PEe3yNbTaThl OCBOCHHUS TpEAMETa «XUMUS» OTPaaroT CPOPMHUPOBAHHOCTD
OTIBITA TIO3HABATEIFHON M MPAKTHYECKON JEATEIFHOCTH 00yJarOIUXCs B MPOIIECCE PeaTn3anuu
00pa3oBaTeNbHON ACATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOTIOPSIKY;

MPEJICTaBICHUs] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBbI, HAMEPEHUS, JIOTUKY M apTyMEHThI APYTUX
IIPH aHAJN3€ PA3JIMYHbIX BUIOB y4eOHOM AeATeIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAcClEUI0 OTEUECTBEHHOU
XUMHUH;

YBOXEHUS K MPOLIECCy TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKECHHUS
XMMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CTh pe3yJbTaT JIMTEINbHBIX HAOMIOJCHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

MHTEpeca M I[O03HABATEIbHBIX MOTHBOB B TOJYYEHHH U TMOCIEAYIOIIEM aHaIu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEJICHHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIMH, CBSI3aHHbIE C XUMUYECKUMHU SIBICHUSMU, U IPUHUMATh
OCO3HAHHbIE PELICHHsI, OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE TOBEJEHHWE M TOCTYINKH CBOMX TOBAapHILEH € MO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM U € YUETOM OCO3HAHMS MOCIEICTBUI MOCTYIIKOB;

4) popMupOBaHNS KYJIbTYPhI 310POBbS:

MOHMMAaHUS LIEHHOCTEH 310poBoro u Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOnrofieHns MpaBuiI OE30MAaCHOTO OOpaleHUs] ¢ BEIIECTBAMHU B OBITY, MOBCEAHEBHOMN
KU3HU, B TPYJIOBOU JIESATEIBHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIECHUS aKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya10BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIEAOBATEIBCKON JEATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUM NPAKTUYECKUX 3a/ady COLMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQEeCcCUil pa3IMyHOrO pojia, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHAYAJILHOM TPaeKTOPHUH 0Opa3oBaHusl, OyayIieit
npodeCcCuy U peaau3ain COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHN K XUMUHU, HHTEPECOB U NOTPEOHOCTEH 00111eCTBA;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUUYECKH TI€JIECO0OPA3HOT0 OTHOMIICHHUS K MPUPOJIC KaK UCTOYHUKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHHUS TI00aIbHOTO XapakTepa SKOJIOTHYECKUX MpoOIeM, BIUSHHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBLHOM CPEIBI;

OCO3HaHHS HEOOXOAMMOCTH MCIIOIBb30BAHMS JOCTUKEHUM XUMHH Ui PELISHUS BOIIPOCOB
paIMOHaIBLHOTO MPUPOIOIIOIB30BAHNUS;

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHSI TIPOrHO3UPOBATh HEOIAroMpUATHBIE 3KOJIOTMYECKHUE IMOCIEACTBUS MpeIpPUHUMAEMbIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4Yus Pa3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYPbI, OIbITa
NESITebHOCTH  JKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHON, KOMMYHUKAaTUBHON U COLUATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMO(poOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKU U
0OIIECTBEHHOM MPAKTUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaKk O €JUHCTBE MPHUPOABI M UEIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TI00abHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMUIIeBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevYeHny YCIOBHM YCIENIHOTO TPYy/a M SKOJIOTHUECKH KOM(POPTHON KU3HH KaXKIOTO YJeHa
00I111eCTBA;

€CTeCTBEHHO-HAYyYHOH TPAMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJIOB IO3HAHMUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SBICHUH OKPYXKAIOLIETO MUPAa M MPOMCXOAIUX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DaKTOB M MMEIOIIMXCS JAHHBIX
C LIEJIBIO MTOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPoOieM
B pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATEIbCKON 1A TEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM MO XMMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMHU;

HWHTEpeca K 0COOEHHOCTSM Tpy/ia B Pa3IudHbIX cepax npodeccuoHanbHON NeITeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS INPOTrpamMMBbl 0 XMMHUU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeMeTHbIE) 0OLIeHAYYHbIE TOHITHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHeprus, SBJCHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPHUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0OBaHNe, HAaOIIOIeHHEe, U3MEpEHHEe, IKCTICPUMEHT | JIPYTHE);

YHUBEpCaJbHbIE  yd4eOHbIe  neiicTBHs  (MO3HABAaTElIbHBIE,  KOMMYHUKATHBHBIC,
perynasTuBHBIE), obecrieunBarone GopMupoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHITHH 00yYaroIIuXCcs;

CIOCOOHOCTh  OOYYAIOMIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE — MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPCHUYCCKHE 3HaHWS W YHHBEpCaJlbHbIC y4eOHBbIC ACHCTBUS B IO3HABATEIBHON U
COLIMAIBHOM MIPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUEC YHUBEPCAIBHBIMH Y4COHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eCTBHS

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO (POPMYNIUpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LN JeATEIbHOCTH, 3a7aBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH PE3YIbTATHI ACATEIHHOCTHU C MOCTABICHHBIMH IIENISMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TMPU3HAKKM TOHATHMI M YCTAaHABIMBATH MX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIacCU(DUKAIIMK BEIECTB M XUMUYECKIX PEAKIIHIA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKUE PaCCYXACHUS (MHAYKTUBHbBIC, JIeTYKTUBHBIE, TI0 aHAJIOTHH ), BHISBIISTh
3aKOHOMEPHOCTH U MIPOTHUBOPEUHS B pacCMATPUBAEMBIX SBICHHSIX, (POPMYTUPOBATH BBHIBOIBI U
3aKITIOYECHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATh MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYeckas ¢GopMyna, YpaBHEHHE XUMHUYECKON pEakIuu — TMpU pEeHIeHHHd Y4eOHBIX



MO03HABATEIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHITh Ha3BaHHbIE MOJICIIbHBIC ITPEICTABICHHS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB MU3Y9aE€MbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 6a3oBbIe HCCIEA0BaTENbCKUE eCTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINA;

dbopmynmHupoBaTh TENM M 3aJaud  HMCCJIEIOBAHUS, HKCIOJIb30BaTh IOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS M OCHOBHI
11t GOPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSITEIIFHOTO IUJIAHUPOBAHUS M TIPOBENCHHS YUYCHUYECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IIpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MpUOOpETaTh OMNBIT YYEHUUYECKOM MCCIIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pPEIICHUs
MPAaKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3JINYHBIX METOJIOB TIO3HAHUSI.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpPMAnuu (HAYIHO-TIOMYJIsIpHAS
TUTepatypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TocoOus, pecypcbl HHTepHera),
aHATTM3UPOBATH HH(POPMAITHIO PA3TUIHBIX BUAOB U ()OPM NPEACTABICHUS, KDUTUYECKH OIICHUBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHble METOJbl IMpH TMOUCKE U OoTOOpe
uH(popMaluy, He0OXOAUMOM /ISl BBITIOTHEHHSI YY€OHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BHIOMpATh ONTUMAIBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpauKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

HCIOJIb30BAaTh HAy4yHBIA SI3BIK B KauyecTBE CpeACcTBa Mpu paboTe C XUMHYECKOU
uHpopmaluen: TPUMEHATh MEXMpeaMeTHbIe ((U3MYecKkue H MaTeMaTH4ecKHe) 3HakKu U
CUMBOJIBI, (hopMyJibl, aOOpeBUATYphl, HOMEHKJIATYPY; HCIOJIb30BaTh 3HAKOBO-CHUMBOJIMYECKUE
CpeICTBa HArJISAHOCTH.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

3aJaBaTh BOIPOCHI 110 CYLLECTBY 00CYX/IaeMOI TEMBbI B X0JI€ IUAJIOTa U/UITU TUCKYCCHH,
BBICKa3bIBATh UJIeH, (POPMYIMPOBATH CBOU MIPEUIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
IPEUI0KEHHOH 3a1auH;

BBICTYNIaTh C IPE3CHTAlel pe3yJbTaTOB MO3HABATENBHOM AEATENILHOCTH, MOIY4YEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBINOJHEHUH XMMHYECKOTO
HKCIEPUMEHTa, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuy yd4eOHOTO MpOeKTa, M (OPMYIUpPOBaTh BBIBOJBI IO pe3ylbTaTaM NPOBEIEHHBIX
UCCIIeIOBAaHU MTyTEM COTJIaCOBAaHMsI MO3ULMIA B X0J1€ 0OCYXJICHUsS 1 OOMEHa MHEHUSIMHU.

PeryasitTuBHbIe YHMBepcaJbHbIe Y4eOHbIE NeliCTBUS:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBIATh CBOKO IMMO3HABATENIbHYIO NEATENBHOCTB,
ompenensds e€ Ienu M 3aJauyd, KOHTPOJHUPOBATh M MO Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii aJITOPUTM JIEHCTBHI NpPU BBHINOJHEHUH YU4EOHBIX M HCCIIEIOBATEIbCKHX 3a/1ad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIOCOO UX pEIIeHHUs ¢ YUETOM MOIyUYeHHs] HOBBIX 3HAHUH O



BEIIECTBAX M XUMHUYECKHX PEAKIIHAIX; OCYIIECTBISATH CAMOKOHTPOJIb JESITEILHOCTH HAa OCHOBE
caMOaHaJIn3a ¥ CaMOOIICHKH.

NPEIMETHBIE PE3YJbTATHBI

[IpenmeTHbie pe3yabTaThl OCBOSHHS MPOrPaMMbl IO XUMHH Ha YriIyOJEHHOM ypOBHE Ha
YpOBHE CpeIHero o0mero o0pa3oBaHUs BKIIOYAIOT CHEHU(PUYECKHE Ui y4eOHOTO IpeaMera
«XuMUS» Hay4yHbIE 3HAHUS, YMEHHS M CIIOCOOBI ACWCTBUI MO OCBOCHUIO, MHTEPIPETALUN U
HpeO6pa3OBaHI/IIO 3HaHPII>i, BUbI ACATCIBHOCTH IO MOJYUYCHUIO HOBOI'O 3HAHUA W IIPUMCECHCHUIO
3HAaHUN B Pas3jInuHbIX y‘I€6HbIX CUTyalusX, a TaKKC B PCAJIbHBIX XU3HCHHBIX CHUTYyallUAdX,
CBSI3aHHBIX C XuMueu. B mporpamMme 110 XuMHuu npe€aAMETHBIC PE3YJIbTAaThl IIPECACTABJICHEI IO I'0AaM
H3YYCHUSL.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHuveckast XUMUSD OTPaXKaroT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUI: O MECTE M 3HAYCHUU OPTaHUIECKON XHMHH B CHCTEME
€CTECTBCHHBIX HAyK U €€ pOJIH B 00CCIICYCHIH YCTOWYUBOTO PAa3BUTHSI YEIIOBEUECTBA B PEIICHUH
po0JIeM 3KOJOTHIECKOM, PHEPTETHUSCKON U THIIEBOM 0€30MMacHOCTH, B PA3BUTHH MEIUITUHBI,
CO3JaHMHM HOBBIX MAaTEPHAJIOB, HOBBIX MCTOYHHKOB 3HEPTUHU, B OOCCIICUCHHH PANMOHAIBLHOTO
MIPUPOJIOTIONIE30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyJIbTyphl YEIOBEKa, a TAKKE
IKOJIOTHYECKA 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JIOPOBBIO U TIPUPOTHOM Cpe/ie;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIArarolinue
MOHATHS — XUMUYECKHI SJICMEHT, aTOM, SIIPO U 3JEKTPOHHAst 000JI0UKa aToma, S-, p-, d-aToMHbIE
opOuTaIu, OCHOBHOE M BO30Y)KIEHHOE COCTOSIHHSI aToMa, THOpUIU3alKs aTOMHBIX opOuTaseH,
WOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTb, CTEMEHb OKHCIEHUS, XUMHUYECKas
CB$I3b, MOJIb, MOJIIPHAS! Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeNeT, PYHKUINOHAIbHAS TPYIIIA,
pamukan, CTPyKTypHble (opMynbl (pa3BEpHYTHIC, COKpalI€HHBIC, CKEJIETHBIC), H30MEpHUs
CTPYKTYpHasi U MPOCTPAHCTBEHHAs (F€OMETpHYecKasi, ONTUYECKasi), U30MePbl, TOMOJOTHUECKHI
psil, TOMOJIOTH, YTJIEBOJOPOJbI, KUCIOPOA- U a30TCOAEpIKallhe OPraHu4YecKHe COCAUHEHMS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHUS; TEOPHH, 3aKOHbI
(mepuognyeckuii 3akoH JI. 1. MenneneeBa, Teopusi CTpOCHUSI OpPraHUYECKUX BemiecTB A. M.
BytnepoBa, 3ak0oH cOXpaHEHUs MacChl BEIIECTB, 3aKOH COXPaHEHUS U MIPEBPALLEHUS SHEPTUU MPU
XMUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHUHU, MUPOBO33PEHUYECKUE
3HAHMUS, JIeXKAIIMe B OCHOBE MOHMMAHUS MPUUYUHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHUII;
MIPEJICTABJICHHUS] O MEXaHU3MaxX XHMUYECKUX DPEaKIHil, TEepPMOJAUHAMUYECKUX M KHHETHYECKHUX
3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O B3AUMHOM BIUSHUU aTOMOB M TPYIIII aTOMOB B MOJIEKYJIax
(MHAYKTUBHBIN 1 Me3oMepHbIi 3 dexTsl, opuentanTsl | u Il poxa); bakronorudeckue cpeneHus
O CBOMCTBaX, COCTaBe, MOJIYYEHUU M O€30MacCHOM HCHOJB30BAHUU BAKHEUIINX OPraHUYECKUX
BEIIECTB B OBITYy U MPAKTUYECKOW [EATEIBHOCTH YEIOBEKa, OOIIMX HAYYHBIX MPHHIIMIIAX
XMUMHUYECKOTO MTPOU3BOJICTBA (HA MpUMeEpE MPOU3BOICTBA METAHOIIA, TepepadOTKH HEPTH);

chOpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHbIe MPU3HAKK MOHATUH, yCTaHABINBATh
WX B3aUMOCBSI3b, UCTIOJBE30BATh COOTBETCTBYIOIINE TOHITHS MIPH OMTUCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OPraHU4YeCKHX COECTMHEHU;

chOpMHUPOBAHHOCTh YMEHUH:

HCIOJIb30BAaTh XMMHUYECKYIO CHMBOJIHKY JUISI COCTABICHUS MOJICKYISPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKENIETHBIX) POPMYIT OPraHUYECKUX BEIIECTB;



COCTaBJISATh YPABHEHUSI XMMHUECKUX PEAKLUN U PACKPbIBATh UX CYIIIHOCTh: OKUCIUTEIbHO-
BOCCTAHOBHTEJBHBIX PEaKIHil MOCPEICTBOM COCTABICHHS IEKTPOHHOTO OajlaHca ATUX PEaKIIHid,
peakuii HFOHHOTO 0OOMeHa IMTyTEM COCTABICHHS UX MOJHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHUI;

U3rOTaBIMBATh MOJEIM MOJIEKYJ] OpPraHMYECKUX BEILECTB Ul WJUIIOCTPAlMM HX
XMUMHMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHH: YCTaHABIMBATH IPUHAICKHOCTh N3YYEHHBIX OPTaHUIECKUX
BEIIECTB 10 UX COCTAaBY M CTPOCHUIO K ONPEAeNEHHOMY KIIacCy/TpyIIe COSTNHEHNH, aBaTh UM
Ha3BaHUs Mo cucremarndeckoid HomeHknarype (IUPAC) u mpuBoaANTh TpUBHAIBHBIC Ha3BAHHUS
JUI OTZIEIbHBIX MPEACTaBUTENEH OPraHnYeCKUX BEIIECTB (ITUIIEH, alleTUIIEH, TOJIYOJI, TIIMIEPHH,
STUJIEHTJIUKOJIb, PeHO, (hopManbaern, aleTanbIerusl, alleToH, MypaBbHHAas KUCIIOTa, YKCYCHas
KHUCJIOTA, CTEapUHOBAs, OJIEMHOBAs, MAJIbMHUTUHOBAs KHUCJIOTHI, TJIMIMH, aJaHUWH, MaJlbTO3a,
(bpyKTO3a, aHWINH, JUBUHIII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U JAPYTue);

c(OpPMUPOBAHHOCTh YMEHHUS OINpPEACNATh BHUJ XUMUYECKOW CBS3M B OpPraHMYECKHUX
COeIMHEHUAX (KOBaJICHTHAs U MOHHAs CBS3b, G- U M-CBA3b, BOJOPOHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemecTB A. M. ByriepoBa st 00bsSCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTpOEHUS;

chOpMUPOBAaHHOCTh YMEHHUH XapaKTepHU3OBaThb COCTaB, CTPOECHHME, (PUIUUYECKHE U
XMMHYECKHE CBOMCTBA TUIMMYHBIX MPEACTABUTENECH pa3IuYHbIX KJIACCOB OPTaHUYECKUX BEIECTB:
QJIKaHOB, LHUKJIOAJIKAaHOB, AJKEHOB, AJKaJWEHOB, AJKUHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
CIIUPTOB, AlbJETUAO0B, KETOHOB, KApOOHOBBIX KUCIIOT, NMPOCTBIX U CIOXKHBIX 3(QHUPOB, KUPOB,
HUTPOCOEANHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, - U MOJUCAXAPUIOB),
WUIIOCTPUPOBaTh TEHETHUYECKYIO CBA3b MEXJy HHMH YPaBHEHUSMH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYII;

C(OPMHPOBAHHOCTbh yMEHMsI MOATBEP)KIATh HA KOHKPETHBIX IpHUMEpax Xapakrep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPraHMYECKHX COEIMHEHUH OT KPaTHOCTU M THIA
KOBAJICHTHOH CBSI3U (G- U TT-CBA3M), B3aUMHOTO BJIMSIHHSI aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHUKU YIIIEBOJOPOJHOIO ChIPbs
(HedTh, MPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro MepepadOTKU M MPAKTHYECKOE NMPHUMCHCHHE
IIPOIYKTOB IepepaboTKH;

C(OPMHUPOBAHHOCTh BIAJEHHUsI CHCTEMON 3HAaHUM O €CTECTBEHHO-HAy4HbIX MeETOoJax
NO3HAHUA — HAOIIOJEHUM, H3MEPEHHM, MOJICIUPOBAHUY, SKCIIEPUMEHTE (peaJlbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHSTh 9TH 3HAHUS;

COPMHUPOBAHHOCTh ~ yYMEHHUS IPUMEHSATb OCHOBHBIE  OIEpald  MBICIUTEIbHON
NEATeNbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, 000OIIeHHE, CHUCTEMaTHU3alllio, BBISBICHUE
IPUYMHHO-CIIEICTBEHHBIX CBSI3€H — JJIs1 U3yYEHUS! CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIMA;

c(OPMHUPOBAHHOCTb YMEHHI: BBISBIIATH B3aUMOCBS3b XUMHUUECKUX 3HAHUH C TOHATHIMU U
NPEJCTaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHBIX HpPEIMETOB Juid 0Oojiee OCO3HAHHOTO
MIOHMMAaHMs CYIIHOCTH MaTepHAIbHOTO €JUHCTBA MHpPA, HUCIIOJIb30BATh CHUCTEMHBIE 3HAHUS I10
OpraHu4ecKoi XUMMHU JJIs1 OOBSICHEHHS U MPOTHO3UPOBAHUS SIBICHHUM, UMEIOIUX €CTECTBEHHO-
Hay4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUI: NPOBOJUTH Pacu€Thl IO XUMHUYECKUM (opMmyaam Hu
YPaBHEHUSAM XHUMHMUYECKMX PEAKIMH C MCIOJIb30BaHMEM (PU3MUYECKHX BEIMUYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOLIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl MO0 HAXOXKJICHUIO XUMHUYECKOH (hOpMyNbl BELIECTBA IO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMUYECKUX JIE€MEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEIECTB;



c(OPMHUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, AHATU3UPOBATh U OLICHUBATH C MO3UIIUHA
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOH W IPOU3BOJCTBEHHON JEATEIbHOCTU
YEJIOBEKa, CBSA3aHHOM C TepepadOTKOM BEIIEeCTB, HCIOJIb30BATH IOJYYCHHBIC 3HAHUS I
MIPUHSTHS TPAMOTHBIX PEHICHHUN MTPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XHMHUCH;

c(OPMHUPOBAHHOCTh YMEHHI: CAMOCTOSITENIbHO IUIAHUPOBATH W MPOBOJUTH XUMHUYECKH I
AKCHEPUMEHT (ITOJyYeHHE U U3yYEHHE CBOMCTB OPraHM4ECKUX BEIIECTB, KAUECTBEHHBIE pEaKIIUU
YTJIE€BOAOPOJIOB PA3IMUHbIX KJIAaCCOB U KUCIOPOICOAEPKAMX OPraHUYECKUX BEILECTB, PEIICHNE
AKCIEPUMEHTAJIbHBIX 3a/1a4 10 PACcIO3HABAHUIO OPraHUYECKUX BELIECTB) C COOIIOACHUEM IIPABUII
0e30macHoOT0 OOpaleHus C BEIECTBAMHU U J1a0OpaTOPHBIM 00OpyHOBaHUEM, (POPMYIUPOBATH
Lelb MCCIEI0BaHUS, MPEACTaBIATh B pa3IMdHOW (opMe pe3yiabTaThl 3KCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX TOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOiroAaTh MpaBUila IKOJIOTUYECKH 11€J1IeCO00PAa3HOr0 MOBEAEHUs B OBITY M TPYAOBOMU
NESTEIbHOCTH B IEJIIX COXPAHEHHUS CBOEr0 30pOBbs, OKpY)Kalolled HPUpPOIHON cpelpl U
JTOCTH)KCHHS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO AECWCTBMSI HAa JKMBbIE OPraHU3MBbl OMPENeEHHBIX
OPraHM4YeCKHUX BEIIECTB, MOHUMAas cMbIci nokazarens [1J1K;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NPUMEHEHHs]  OpraHMYeCKUX  BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIM TMOUCK XHUMHYECKOM
nH(popMallMK B pa3iMYHBIX HCTOYHMKAaX (HayyHas M y4yeOHO-Hay4Has JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
nHpopManuio, nepepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C MOCTABIICHHOW ydeOHOM
3a7a4en.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHiuueckas XUMHUsD OTPaXKaloT:

chOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTePHAIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
Y TIO3HABAaEMOCTH SIBJICHUI MTPUPOJIbI, O MECTE M 3HAUEHUU XUMHUHU B CUCTEME €CTECTBEHHBIX HAyK
u e€ poau B oOecrnevYeHWH YCTOMUMBOTIO DPAa3BUTHS, B PELICHUH MPOOIEM HKOJIOTHYECKO,
SHEPreTHYeCKOM W TMHUIIEeBONW O€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3/JaHUU HOBBIX
MaTepuagoB,  HOBbIX  HCTOYHUKOB  SHEpPrudM, B  OOECHEYEHHWU  PAlMOHAIBHOTO
MIPUPOIOIOIIB30BaHus, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphl YEI0BEKa, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATaroIINe
MOHATHS — XUMUYECKUH DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI0YKa aToMa, S-
, Pp-, d-aTomHBIE OpOHMTAaNIM, OCHOBHOC M BO30YXJIEHHOE COCTOSHHUS aToMa, THOpHIM3alus
aTOMHBIX OpOWTajneil, HOH, MOJIEKyla, BaJCHTHOCTb, JJIEKTPOOTPUILIATEIHHOCTh, CTEHEHb
OKHUCJICHHS, XHMHUYeCKas CBs3b (KOBaJCHTHAas, WOHHAs, MeTa/IM4yeckas, BOJOPOIHAsA),
KpUCTAJUIMYECKasi PEIIETKA, XUMUYECKas pEeaklMs, PacTBOP, AJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAST ~ JUCCOLMALUS, CTENEeHb JUCCOLMAllMM, BOJOPOJHBIM  IOKa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTEb, TETUIOBOM 3(h(HEKT XUMHUECKON peakliuu, CKOPOCTh XUMHUYECKOMN
peaKkiuu, XUMHYECKOEe paBHOBECHE; TEOPUHM M 3aKOHBI (TEOpHUS OIJICKTPOIMTUUYECKOM
aucconuanuy, nepuoaudeckuil 3akon JI.J1. MenneneeBa, 3aKk0OH COXpaHEHMsI MAacChl BEILLECTB,
3aKOH COXPAHEHHUS M MPEBPALIEHUS SHEPTUU MPU XUMUUYECKHX PEAKIHUAX, 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIIUE B OCHOBE MOHUMAHUSA MPUYMHHOCTU U CHUCTEMHOCTH



XMMMUYECKUX SBJIEHUI; COBPEMEHHBIE IIPEICTABICHUS O CTPOCHHUHU BEIIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM W HAaJIMOJIEKYJISIPHOM YPOBHSX; IIPEICTaBICHHUS O MEXaHU3Max XUMHUYECKHUX
peakuui, TEPMOAMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKaHUs, O
XMMUYECKOM PAaBHOBECHH, PACTBOpAaX U AMCIEPCHBIX CHCTEMax; (PaKTOJOTHYECKUE CBEICHUS O
CBOICTBaX, COCTaBe, MOJyYEHUH U OE30MaCHOM HCIIOJIb30BAHUU BAXKHEMIIMX HEOPraHUYECKUX
BEIIECTB B OBITY M TPAKTHUYECKOW JIESATEIBHOCTH YEJOBEKa, OOIIMX HAay4YHBIX HPHUHIUIAX
XMMHMUYECKOTO ITPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIIATH XapaKTepPHBIC TPU3HAKH MMOHITHH, YCTAHABINBATh
UX B3aUMOCBA3b, UCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPHU ONKMCAHUU HEOPraHMUYECKUX
BEILIECTB U UX IIPEBPAILCHU;

c(OpPMHUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XUMUYECKYI0 CHMBOJIMKY Ui COCTaBJICHUS
(GbopMyn BeIIECTB M YpaBHEHUN XUMUYECKHX pEaKIHil, CHUCTEMaTHYECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHabHbIC HA3BaHUS OT/ICIBHBIX BEIICCTB;

c(OpPMUPOBAHHOCTh YMEHUS OINPENEIATh BAJIEHTHOCTh U CTEIIEHb OKUCIEHNUS XUMUYECKHX
JJIEMEHTOB B COEIMHEHUSX, BUJ XUMUYECKOW CBSI3M (KOBaJICHTHAsl, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKON pemIETKH KOHKPETHOTO BELIECTBA;

cOpPMUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHUJAA
XMUMHUYECKON CBS3M W TUMNA KPUCTAIMYECKON peméTkd, OOMEHHBIM U JOHOPHO-aKIENTOPHBIH
MEXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

c(OpMHUPOBAHHOCTh YMEHHUMH: KIaCCU(QHUIMPOBATh: HEOPraHUYECKHE BEIIeCTBa MO HX
COCTaBY, XMMUYECKUE PEAKIUU MO0 PA3IUYHBIM MPU3HAKaM (YHUCIY U COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY OJ(PQEeKTy peakluuu, H3MEHEHUIO CTElEHEH OKHUCIICHUS 3JIEMEHTOB,
00paTUMOCTH, y4YacCTHIO KaTajau3aropa W IPYTHE), CaMOCTOSTEIBHO BBHIOMPATh OCHOBAHHS M
KpUTEPUH JUT KJIacCCU(PUKALUU U3yYaEMBIX BEIIECTB U XUMUUYECKUX PEaKIUi;

chOpMHUPOBAHHOCTh YMEHHSI pacKphIBaThb CMBICHI Mepuoauueckoro 3akona JI. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTrHOCTUYECKYIO (PYHKINU;

chOpMUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUYECKUX DIIEMEHTOB IE€pBOro—4erBéproro mnepuogoB Ilepumonnueckoit cucremsr .M.
MeneneeBa, UCHOJIb3ys MOHATUS «IHEPreTUYECKUE YPOBHMY, «IHEPreTUUYECKHE IOYPOBHM,
«S-, p-, d-aTOMHBIC OPOUTAIIY», KOCHOBHOE M BO30YKIEHHOE SHEPIETUICCKUE COCTOSHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUECKUX AJIEMEHTOB M UX COCIMHEHUI 10
nepuoaam u rpymnmnam Ilepuonnueckoit cucremsl [l. . MenneneeBa, Bal€HTHbIE BO3MOKHOCTHU
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHS MX 3JIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh (OMUCHIBATH) OOII[E XUMUYECKHE CBOCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHME T€HETUYECKOW CBA3U MEXKIY
HEOPraHMYECKUMH BEIIECTBAMM C IIOMOLIBI0 YPAaBHEHHH COOTBETCTBYIOIIUX XHMHMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CYLIHOCTh: OKUCIUTENILHO-BOCCTAHOBUTEIBHBIX
peaknuii MOCPeACTBOM COCTAaBJIEHHS AJIEKTPOHHOTO OajlaHCca 3TUX peaklMid; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBJIEHMs HMX TIOJHBIX M COKpAIEHHBIX HOHHBIX YpPaBHEHUI; peakuuit
THJIPOJIN3a; Peaklui KOMIUIEKCOoOOpa3oBaHMs (Ha HpuUMepe TUAPOKCOKOMIUIEKCOB IMHKA U
ATFOMUHUS )

C(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTHM NPOTEKAHUS XUMUYECKUX
peakuuii ¢ y4€TOM MX DHEPreTHUECKHUX XapaKTEPUCTHUK, XapaKTep H3MEHEHMsI CKOpPOCTU



XUMHYECKON PEaKIui B 3aBUCUMOCTH OT PA3JIMYHBIX (DAKTOPOB, & TAKIKE XapaKTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHUS I0]] BIUSHUEM BHEIIHUX Bo3encTBu (punuun Jle IllaTensbe);

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUUYECKUE PEAKIIUH, JIKAIIHE B OCHOBE
MPOMBIIIJICHHOTO TIONYyYEHUS CEePHOM KHCIOThI, aMMHaKa, OOIWe Hay4yHbIC MPUHIIUITHI
XUMUYECKUX TPOMU3BOJACTB; IE€JIECOO00PA3HOCTh NPUMEHEHUsS HEOPraHMYeCKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOW 3HAHWIA O METOJIaX HAYIHOTO IMO3HAHUS SBIICHUI
MIPUPOJIBI — HAOTIOICHNE, I3MEPECHUE, MOJICITMPOBAHNE, SKCIICPUMEHT (PEaTbHBIA M MBICIICHHBIN ),
WCIIOJIb3YEeMBIX B  €CTECTBEHHBIX HayKaX, YMEHHUs TMPUMEHSTh JTH 3HAHUS TpU
OKCIIEPUMEHTAJIbHOM UCCJICIOBAHUM BEIIECTB U I OOBSACHEHHS XUMUYECKHUX SIBIICHUH,
HMMEIOIINX MECTO B IPUPOJIC, TPAKTUUECKOU IEATEIILHOCTH YEIOBEKA U B TIOBCETHEBHOM KU3HU;

c(hopMUPOBAaHHOCTh YMEHHSI BBISIBJISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATUSMU U
MPEACTABICHUSIMUA JIPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB g 0o0jiee  OCO3HAHHOTO
MOHUMaHHUS MaTEPUAJILHOTO €IMHCTBA MUPA;

c(hopMUPOBAHHOCTh YMEHUS MPOBOUTH PACUETHI: C UCIIOJIH30BAHUEM MMOHITUH «MacCOBast
JI0JISI BEIIIECTBA B PACTBOPE» M «MOJIApHAs KOHIIEHTPAIIUS; MacChl BEIIECTBA WM 00bEMa rasza 1o
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU OOBEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB; TEIIOBOTO d(peKTa peakiiuu; 3HaueHUs BOJOPOJHOTO TTOKa3aTelsi pACTBOPOB KUCIIOT U
mieoued ¢ M3BECTHOW CTETNEeHBIO UCCOIMAINK; Macchl (00BhEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEaKIMU, €CJIM OJIHO U3 MCXOJHBIX BEIIECTB JAHO B BHUJIE PACTBOpPA C OMPEACIEHHOMN
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA MJIH IaHO B U30BITKE (MMEET MPUMECH ); IOJIA BBIXO/1a
MPOJIYKTa PEakuu; 00BEMHBIX OTHOIIIEHHH Ta30B;

c(hOpMUPOBAHHOCTh YMEHUM: CAMOCTOSTEIBHO TUIAHUPOBATh M MPOBOJIUTH XUMUUYECKUM
AKCIIEPUMEHT (TIPOBEICHUE PEaKIIMii HOHHOTO 0OMEHa, TIOITBEPKACHUE KaueCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEIIECTB, OMPEACICHUE CPEIIbl PACTBOPOB BEIIECTB C MOMOIIBIO HHIUKATOPOB,
W3y4YeHUE BIMSHUS pPa3IUYHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH, pelieHue
AKCIIEPUMEHTAJIBHBIX 3a/ad 1o TeMaMm «Metamib» u «HemeTtamib») ¢ coOoieHeM MpaBul
0e30macHOTO OOpalleHHsl ¢ BEIIECTBAMU M JabOpaTOpHBIM 000pymoBaHHEM, (OpMYyIUpPOBATH
Leab HWCCIACAOBAHMS, NPEACTABIATH B Pa3IUdIHOW (opMmMe pe3yabTaThl AKCIICPUMEHTA,
aQHaJIM3UPOBATh U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHHUI: COOMIOAATh IPAaBUIA MOJb30BaHUSI XUMHUYECKON TOCYI0U H
nmabopaTopHbIM 000pYI0BaHHEM, OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU 110
BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHUECKHUX OIBITOB, SKOJOTHYECKH I1E€JIECO00PA3HOTO MMOBEICHUS
B OBITYy M TPYIOBOH NEATENBHOCTH B LENSIX COXPAHEHHUS CBOETO 30POBBS, OKpYXKalOIIeH
NPUPOJHON Cpellbl M JOCTHXKEHUsT €€ YCTOMYMBOTO pPa3BUTHUs, OCO3HaBaThb OIACHOCTh
TOKCHUYECKOT0 JICUCTBUS HA >KUBBIE OPraHU3Mbl OMNPEICIEHHBIX HEOPraHWYECKUX BEILECTB,
noHumas cMbici nokaszarens [TJIK;

chOpMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH II€JIEHANIPABICHHBIN MOWCK XHUMHYECKOU
uH(poOpMallUd B pa3jMYHBIX MCTOYHMKAX (HayyHas M ydeOHO-HAy4dHas JUTepaTypa, CpelacTBa
MaccoBoil uH(popManuu, VHTepHET M Apyrue), KPUTUUYECKH aHaJIM3UPOBATh XUMHYECKYIO
nH(popmalnio, nepepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUM C MOCTaBICHHOW yuyeOHOU
3a7a4ei.



4 TEMATUYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne Tema pasnena OcHoBHOE OcHOBHBIE BH/BI KommnuecTn DJIeKTPOHHbIE
n/ co/iep:kaHue AesATEeTIbHOCTH 0 4acoB, y4e0HO-MeTOAHYeCKHe
n o0yyarommxcst OTBOJMMBIX | MaTepHaJbl
Ha
OCBOCHHE
TeMbl
Pa3nen 1. 8
Teopernueckue
OCHOBBI OPraHUYeCKOM
XHUMHH
11 [Ipenmer u | PackpbiBaTh cMbICT 8 https://m.edso0.ru/61HH8J58X

3HAYEHUE OPraHUYECKOM
XUMHH, TIPEJICTABICHUE O

M3y4aeMbIX MMOHITUI
(BBISBIISTH UX

MHOT000pa3uu XapaKTepHbBIC
OpraHUYECKUX MIPU3HAKH),
COEJIMHEHUII. yCTaHaBIUBATh UX
DNEKTPOHHOE B3alMOCBSI3b.
[IpenmeTt oprannyeckor | CTpOCHHE atoma | [Ipumenarn
xumud. Teopust yriaepoAa: OCHOBHOE U | TIOJIOKEHUS TEOPUU
CTPOEHUS OPTaHUYECKUX | BO3OYXKIEHHOE CTpOEHUs
coenuHeHuit A. M. cocTOsiHUS. BalleHTHBIE | OpraHuYecKux
Bbyrneposa BO3MO>KHOCTH aToMa | BemecTB A. M.
yraepoaa. Xumudeckas | byrneposa s
CBA3b B OPraHUYECKHX | OOBSICHEHUS
COEIMHEHUSIX. Tunbel | 3aBUCUMOCTHU CBOICTB
rUOpUAM3AIIMN aTOMHBIX | BEIIECTB OT MX
opOuTaneii  yriepoja. | cocTaBa M CTPOCHHUS.
MexaHu3Msl Hcnonb3oBath
oOpa3oBaHus XUMUYECKYIO



https://m.edsoo.ru/61HH8J58X

KOBAJICHTHOM CBSA3U
(oOMeHHBIN U JTOHOPHO-
aKuenTopHelif).  Tumsl
NIEPEeKPHIBAHUS ATOMHBIX
opOuTanei, 6- U T-CBSI3H.
OnunapHasi, JBOWHAsA H
Tpo¥iHas cBs3b. CriocoOBbl
paspeiBa CBsI3eM B
MOJIEKYJax

OpPraHUYeCKUX BEIIECTB.
[lonsiTve o cBOOOIHOM
panukane, Hykieoduie u

aneKTpoduIe.

Teopust cTpoeHus
OpPraHUYEeCKUX
CoeqUHEHNN AM.
byrneposa u
COBPEMEHHBIE
MIpeICTaBICHUS 0
CTPYKTYype MOJIEKYII.
3HayeHue TEOpUHU

CTPOEHUSI OPraHUYeCKHUX
COEIUHEHUM.

MonekynsipHbie u
CTPYKTYpHBIE (OPMYIIBIL.
CrpykrypHble (HopMyIbI

Pa3JIMYHbBIX BUJIOB:
pa3BépHyTasd,
COKpaniéHHas,
ckenetHas.  M3omepus.
Bugst U30MEPUU:
CTPYKTYpHas,
IIPOCTPAHCTBEHHAS.

OneKkTpoHHbIE 3D HEKTHI

CHUMBOJIMKY IJIA
COCTaBJICHUA
MOJICKYJIAPHBIX U

CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaNIEHHOM)
dbopmyn
OpraHUYECKUX
BeuiecTs. OnpenensaTh
BUJIBI XUMHYECKOM
CBs3M (OJIMHApHBIE,
KpaTHbIE) B
OpraHUYECKUX
COEIMHEHUSX.
PackpsiBaTh posib
OPraHN4eCcKO XUMHUH
B [IPUPOJE, X
3Ha4YeHHE B KU3HU
YelloBeKa,
WUTIOCTPUPOBATH
CBSI3b C IPYTUMHU
Haykamu. HaGmonate
U OTHCHIBATh
JIEMOHCTPAIIMOHHBIE
OTIBITHI; POBOJIUTH U
OTIMCHIBATh
nabopaTopHbBIC
OTIBITHI,
XapaKTepu30BaTh
3HAUEHUE XUMUU B
JKU3HHU YEJIOBEKA,
WILTIOCTPUPOBATh
CBAA3b C IPYTUMH
HayKaMH.




B MOJIEKYJIax
OpraHUYECKUX
COCAMHEHU N
(MHIYKTUBHBIN u
ME30MEPHBII d(D(DEKTHI).

[IpencraBnenue o
KJIaCCH(UKAITIT
OpraHUYECKUX BEIIECTB.
[TonsiTue 0
(yHKIIMOHATIBHOU
TpyIIIE. I'omonorus.
l'omonoruueckue psnbl.
Cucrematndeckas
HOMEHKJIaTypa
OpraHUYECKUX
coequaennit (IUPAC) u
TPUBMAJIbHbIE Ha3BaHMS
OTJENBHBIX
MpeICTaBUTENEH.

OcobenHoctn  u
Kiaccuukanys
OpPraHUYECKUX PEAKIMH.
OkucIuTenpHO-
BOCCTAHOBUTEJIbHBIE
peaKkIMy B OPraHU4EeCcKoil
XUMUHU.

Paszngen 2. 35
Yry1eBoa0poabl
2.1 AJKaHbI. PackpbIBaTh CMbICH 5 https://m.eds00.ru/LC5J74CMA

l'oMonorudeckuit  psifg | H3y4aeMbIX MOHSATHIMA

IIpenenbHble
aJIKaHOB, o0mas | (BBIABIATH UX

yTIAEBOIOPOIBI —
(dbopmMyna, HOMEHKJIATypa | XapaKTepHBIE

AJIKaHbI, [UKI0AIKAHBI
u U30MepHUs. | TPHU3HAKH),

DJIEKTPOHHOE u

YCTAHABJIMBATDb UX
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MPOCTPAHCTBEHHOE
CTpPOCHHE MOJIEKYJT
aJIKaHOB, sp-
rUOpUAM3AIUsS ATOMHBIX
opOutaneit yriepona, o-
CBA3b. duznyeckue
CBOICTBA AJIKAHOB.
XuMu4ecKue
CBOICTBa AJIKaHOB:
peakiumn 3aMeIIeHHs,
M30MepHU3aIni,
JIETUAPUPOBAHUS,
IUKJIA3AIAN, TTHPOJIN3a,
KpEKHUHTa, TOPEHUS.
[IpencraBnenue 0
MEXaHU3ME peakumit
paavKaIbHOTO
3aMeIlEeHHUS.
Haxoxnenue B
MIPUPOJIE. Crioco6b1
MOJIyYCHUS u
MIPUMEHEHHUE aJKAHOB.
[uknoankaHsl.
OO6mras dhopmyna,
HOMEHKJIaTypa u
nzomepust. OcoOCHHOCTH
CTPOEHUSI U1 XUMUYECKUX

CBOMCTB MaJIbIX
(IMKIIOTIPOTIaH,
UKJI00yTaH) U OOBIYHBIX
(IMKITOTIEHTAaH,
IIUKJIOTCKCaH)
nukinoankaHoB. CriocoObl
MOJTyYeHUS u

B3aHMMOCBSI3b,
HCIO0JIb30BaTh
COOTBETCTBYIOIINE
TOHSITHSI IPU
OIMMCAHMH COCTaBA,
CTPOCHHS U
MIPEBPALLICHU I
OpraHuYeCcKUX
COEIUHEHU.
Hcnons30BaTh
XUMUYECKYIO
CUMBOJIUKY JIJISI
COCTaBJICHUSA
MOJIEKYJISPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaniEHHOM)
bopmyn
OpraHuYeCKUX
BEIIECTB.
YcranaBauBaTh
MPUHAICKHOCTh
BEIIECTB K
OIpeIeICHHOMY K
YTJIEBOIOPOJIOB TIO
COCTaBY M CTPOCHHUIO,
Ha3bIBaTh UX IO
CHCTEMATUYECKOU
HOMEHKJIAType;
MIPUBOIUTH
TPUBUATbHBIE
Ha3BaHUS OTACIbHBIX
MpeCTaBUTENEH
YTJIEBOJIOPOJIOB.




MIPUMEHEHHE
LMKJI0AJIKaHOB.

2.2 AJKeHBbI.
T"'omomornueckuii pan
aJIKEHOB, oO1ast
opmyua,
HOMEHKJIATypa.
DNEeKTPOHHOE "
MIPOCTPAHCTBEHHOE
CTpOEHUE MOJIEKYIT
aJKEHOB, sp2-

Henpenenbabie
YTIIEBOIOPOIBI: AJTKCHBI,
aJKaJuEHBI, aJIKHHEI

TUOpUI3AIUS AaTOMHBIX
opOuTaneit yriepona, o-
" m-cBsi3U. CTpyKTypHas
U reoMeTpuyeckas (Iuc-
TpaHc-) HU30MEpHS.
duznyeckue  CBOMCTBA
alIkeHOB.  XMMUUYECKHE
CBOMCTBA: peakuuu
MPUCOEIUHEHUA,
3aMeIICHUS B o-
ITOJIOKEHHE npu
JIIBOMHOMI CBSI3U,
MOJIMMEpU3aALUU H
OKHCJICHHS. [IpaBuio
MapKkoBHHKOBA.
KayecTBeHHBIE peakinu
Ha  JBOWHYK  CB3b.
CriocoObl  TONy4eHHS] U
NPUMEHEHUE aTKEHOB.
AnkagueHsl.
Knaccudukarus
aJIKaIMCHOB

Ornpenenars BUIbI
XUMHUYSCKOM CBS3U B
MOJIEKYyJIax
YTJIEBOJIOPOJIOB;
XapaKTEePU30BaTh
3aBHCUMOCTD
PEaKUMOHHOU
CITOCOOHOCTH
YTJIEBOJIOPOJIOB OT
KpaTHOCTH
KOBaJICHTHOM CBSI3U.
XapakTepu3oBaTh
COCTaB, CTPOEHHE,
MpUMEHEHNE,
buznueckue u
XUMUYECKHE
CBOMCTBA, BaKHEHIITHIE
CrocoObI OJTyYeHUS
THITAYHBIX
MpeaCcTaBUTEIEH
pa3IMYHBIX KJIAaCCOB
YTJIEBOJOPOJIOB
(MeTaHa, 3TaHa,
9THIICHA, alleTUIICHA,
Oyranuena -1,3,
OeH3011a, TOTyoJa).
BrisiBiaTh
TE€HETUYECKYIO CBSI3b
MEXIY
YIJIEBOJIOPOJIaMU U
MOATBEPKIATh €€
HaJIN4He
YpaBHEHUSIMU
COOTBETCTBYIOIIUX
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(conpsikEHHBIE,
HU30JIMPOBAHHBIE,
KYMYIUPOBAHHbIE).
OcobGenHoctu
3JIEKTPOHHOTO CTPOCHUS
U XHMHUYECKHX CBOMCTB
CONPSKEHHBIX  JUEHOB,
1,2- u 1,4-
MPUCOETUHEHUE.
[Tomumepuzanus
CONPSKEHHBIX ~ AUEHOB.
CriocoObl  TONy4eHUsI U

MIPUMECHCHHE
aJIKaJUCHOB.

ANKWHEL
T"'omomornueckuit pan
AJIKUHOB, oOmas
(dhopmyna, HOMEHKIIATypa
u HU30MEpHS.
DIIEKTPOHHOE u
MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJT
AJIKHHOB, sp-

TUOpUIM3AIUs aTOMHBIX
opOuranei yriaepoja.
dusnyeckue  CBOMCTBa
aJIKKHOB.  XMMUWYECKHE
CBOMCTBA: peaknuu
MIPUCOCIUHEHU A,
JTUMEpU3aINU H
TPUMEPU3ALIH,
okucieHusa. KuciorHbelie
CBOIiCcTBa aJIKMHOB,
UMEIOIIHNX KOHIIEBYIO

XUMHYECKUX PEAKIIUI
C MCIIOJIb30BaHHEM

CTPYKTYPHBIX
dbopmyi.
XapakTepu3oBaTh
UCTOYHUKHU
YTIJIEBOJOPOIHOTO
ChIpbs (HEPTBD,
IIPUPOIHBIN ras,
YTOJIb), CIIOCOOBI UX
nepepaboTKu U
MIPAKTHYECKOE
IPUMCHCHUE
MIOJTy9aeMBIX
IPOIYKTOB.
Hcnons3zoBath
€CTECTBEHHO-HAY4YHbIE
METO/Ibl IO3HAHUS —
IPOBEJICHUE,
HaAOJIIOIEHUE U
OTHCaHue
XUMHYECKOTO
JKCIIEPUMEHTA
(J1abopatopHbIe
OTIBITHI U
MIPAKTHYECKUE
paboTsl). CienoBaTh
npaBuiiaM 0e30MacHO
paboTHI B
naboparopuu npu
HCIOJI30BaHUHU
XUMHYECKON TIOCY/IbI
u o0opynoBaHus, a
TaK)Ke MPaBHIIaM




TPOMHYIO CBS3b.
KauectBeHHble peakuuun
Ha  TPOWHYK  CBS3b.
CriocoObl  TOTydeHUsT
IIPUMEHEHHNE aJIKUHOB.

2.3

ApoMaThdeckue
YTII€BOIOPOIBI (APEHBI)

Apomaruyeckue
yII€BOJAOPObl (apEeHbI).
T"'omomornueckuit pan
apeHoB, ob1as ¢popmyra,
HOMEHKJIaTypa "
HM30MepHsl. DIIEKTPOHHOE
u MIPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYITBI
O6enzona.  duznueckue
CBOMCTBA apEHOB.
XHWMHYECKHE CBOWCTBA
OeHzona u ero
TOMOJIOTOB: peaxkiuu
3aMeleHus B
OCH30JIbHOM KOJIbIE U
yTI€BOIOPOIHOM
paaukare, peaxkuuu
IPUCOCIUHEHHUS,
OKHCJICHHE  TOMOJIOTOB
6ensona. [Ipencrasnenue
00 OPUEHTHUPYIOIIEM
JNEUCTBUM 3aMecTUTeNIeH
B OEH30JIbHOM KOJIbIIE Ha

npumepe AITKUITBHBIX
paIuKaJIoB,
KapOOKCHUIILHOH,

l"PI,Z[pOKCPIJ'ILHOfI, AMHHO-
U HUTPOTI'pyHIlbl, aTOMOB

oOparmeHus ¢
BEIIECTBAMHU B
COOTBETCTBUH C
UHCTPYKLUSMHU
BBITIOJTHEHHS
1ab0paTOpHBIX
OTIBITOB U
MPAKTHYECKUX padoT
10 TIOJTY9EHUIO U
U3yYCHHIO
OpraHuvecKuX
BEIIECTB.
[IpencraBnsaTe
PE3yIABTATHI
SKCTIEPUMEHTA B
dbopme 3anucu
ypaBHEHUH
COOTBETCTBYIOIIUX
peaKkuuii u AenaTh

BBIBOJbI HA X OCHOBCE.

[IpoBoUTH
BBIYHMCIICHUS JIJIs
oTpeeseHus
MOJICKYJISIPHO U
bopMyIIbI
OpraHNYecKoro
BEIIECTBA, 10
YPaBHEHUIO

XUMHYECKOM PCaKIuu.

CaMOoCTOSITENLHO
IJIaHUPOBATh U
OCYHICCTBJIATH CBOIO
IMO3HABATCJIbHYTO
ACATCIIbHOCTD,

https://m.edsoo.ru/3KLA1L26M
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rajloreHoOB.
OcobeHHOCTH
XUMHUYECKUX CBOICTB
CTUpOJIA.
[Tomumepuzanus
CTHpOJIA. Crioco0mI
MOJTYYCHHS 31
MIPUMECHCHHE
apOMaTHYECKUX
YTII€BOJIOPO/IOB.

24

[IpupoHbIE UCTOYHUKHT
yTJ€BOIOPOIOB U UX
nepepaboTka

[Ipuponubii  ras.
[lonytHeie  HedTsIHBIE
razpl. Hedptsr u  eé
MIPOUCXOXKICHHUE.
Kamenneiit  yronme w
MIPOJTYKThI ero
nepepaboTku. CrocoOsbl
nepepaboTKu Hedru:
MeperoHKa, KPEKUHT
(TepMHUYECKHH,
KaTaJIMTUYECKUN ),
puUGOPMHUHT,  TUPOIH3.
[IponykTsl mepepaboTKH
HedTH, UX IPUMEHEHHE B
IPOMBIIUJICHHOCTH U B
OBITY.

2.5

["anoreHnpon3BoIHbIC
YTIJIEBOJIOPOIOB

DIEKTPOHHOE
CTpOeHUE
rajoreHIpon3BOAHBIX
YIJI€BOIOPOIOB.
Peakun 3aMeIleHUs
rajoreHa Ha

IPUHUMATh AKTHBHOE
y4acTHe B IPYyNIIOBOU
yaeOHOMU
JeATEIbHOCTH

https://m.edsoo.ru/RY6NBZAW4

https://m.edsoo.ru/JI9OENZ9M
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TUIPOKCOTPYIIIY,
HUTPOTPYIIILY,
LUAHOTPYIIIY,
amuHOTpynny. JleicTtBue
Ha TaJIOTEHIIPOU3BOIHBIE
BOJTHOTO M CIUPTOBOTO
pacTtBopa IIETOYH.
B3anmopeiictere
JIMTAJIOT €HAJIKAHOB c
MarHueM ¥  IIMHKOM.
[TonsiTue 0
METaJNIOOPraHUYECKHUX
COCTMHECHUSIX.
Hcnonb3zoBanue
TaJIOTEHITPOU3BOIHBIX
YTIIEBOJIOPOJIOB B OBITY,
TEXHUKE U NPHU CHUHTE3E
OPraHWYECKHUX BELIECTB.

Paznen 3. 41
Kucaopoacoagepxamme
OpraHuvyecKue
coeMHEHUs
3.1 ITpenenbHbIe 11 https://m.edso0.ru/TJI36WGJ5

Cnuptel. ®enon

OJIHOATOMHBIE  CIIUPTHI.
Crpoenue Mouiekyn (Ha
npuMepe MeTaHolla H

ATaHOJIA).
l'omonoruueckuit  psn,
oOmas dbopmyna,
n30Mepusl,
HOMEHKJIaTypa H
KIaccupuKaIus.
du3nyeckue  CBOMCTBA

PackpbIBaTh cMBICTT
U3y4aeMbIX TTOHATUI
(BBISBIIATH UX
XapaKTepHBIC
MIPU3HAKH),
yCTaHaBJIMBATh X
B3alMOCBSI3b,
UCIIOJIb30BATh
COOTBETCTBYIOLIHE
MOHSITHSI IPU
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MpeAeIbHBIX OIMCAaHUU COCTaBa,
OJIHOATOMHBIX CIHUPTOB. | CTPOCHUS U
Boaopoauneie CBS3U | MpEBpalCHUN
MEXy MOJIEKYJIaMH | OPraHUYECKUX
CIIUPTOB.  XHUMHYECKHE | COECAUHEHHUI.
CBOICTBA: peakuuu | Hcnonb3oBaTh
3aMelleHus, XUMUYECKYIO
JETUpaTaIiu, CHUMBOJIUKY JIJIsI
OKHUCJICHHUS, COCTaBJICHUS
B3auMO/IeIiCTBUE C | MOJEKYJISIPHBIX U
OpraHuYeCKUMH U | CTPYKTYPHBIX
HEOPraHMYECKUMU (pa3BépHyTOH,
KHCJIOTaMHU. COKpamIEHHOM)
KauectBennass peaknus | popmyn
Ha OJIHOATOMHBIE | OPraHUYECKHUX
CIIUPTHI. JlelicTBue | BEIIECTB.
9TaHOJIA U METAaHOJIa Ha | YCTaHaBIIMBAaTh
OpraHu3M YEJIOBEKA. | IPUHAJIEKHOCTD
CriocoObl TONy4eHHs] U | BEIIECTB K
MIPUMEHEHHE OIIPENETIEHHOMY
OJIHOATOMHBIX CIIUPTOB. KJIacCy IO COCTaBY U
MHoroaroMHblIe CTPOCHMIO, HA3bIBATh
CIUPTHI —| HUXTO0
STUJIEHTJIUKOJIb U | CHUCTEMaTUYECKOU
ruiepud. Pu3nueckue | HOMEHKIATYPE;
U XMMUYECKHE CBOMCTBA: | MPUBOIUTH
peakuuu 3aMEelIeHMs], | TPUBUAIIbHBIE
B3aUMOJICICTBUE C | Ha3BaHMS OTHEIbHBIX
OpraHUYeCKUMH U | TNOpeacTaBUTENen
HEOPraHUYECKUMHU KHUCJIOPOJICOACPKALII
KHUCIIOTaMH, X COE€IMHEHUH.
KaueCTBEHHas: peakuus | XapakTepu3oBaTh
Ha MHOTOATOMHBIE | COCTaB, CTPOCHHUE,
cnupthl. IlpencraBienne | nmpuMeHeEHUe,




O MEXaHW3ME peaKuun
HYKJII€0(PUIBHOTO
3amenieHus.  Jleicreue
Ha OpraHW3M 4YeJOBEKa.
CriocoObl  TOTydeHUsT U
pUMEHEHHE
MHOTOATOMHBIX CITUPTOB.
®enon. CtpoeHue

MOJICKYJTHI, B3aMHOE
BITSTHUC

THUIPOKCOTPYIIIIBI "
O€H30JILHOTO snpa.
®du3nyeckue  CBOMCTBA
tdenonma. OcobeHHOCTH
XAMHAYECKAX CBOICTB
(denona. KauecTtBeHHbIC
peaknuu  Ha  (EeHOJI.
TokcuuHnocTh  (eHOIMA.
CrocoObl TIOJIy4eHUSI U
npuMeHenne  (peHoma.
®denondopmanbaeruiHa
sL CMOJIa.

3.2 KapOonunbHbie

COeIMHEHUs —

KapOGonuibHbie
COCIIMHCHUS: aJbICTHIbI
u keToHbl. KapOoHOBBIE
KHACIOTHL. CII0KHBIC
s¢upsl. XKupsl

QNbJIeTH/Ibl U KETOHBI.
DNEKTPOHHOE CTPOCHHE
KapOOHWJIBHON TPYTIIIHIL.
I'omonoruueckue  psiibl
QNbJIETH/IOB U KETOHOB,

oOrmas ¢dopmyra,
u3omepus H
HOMEHKJIaTypa.

dusnyeckue  CBOMCTBa

dusnueckue u
XAUMHUYECKUE
CBOMCTBA, BaKHEHIIIHIC
CIOCOOBI OJTyYEHUS
TUTTUIHBIX
IIPEICTaBUTENIEH
pa3IMYHBIX KJIACCOB
KHCIIOPOJICOACPIKAIITI
X COeIMHEHUN
(MeTaHoOIIa, ATaHOIA,
runepuna, GpeHona,
dopmanbaeruaa,
areTaabAeTU/Ia,
YKCYCHOU KHCJIOTHI,
TJTFOKO3BI, CaXapo3Hhl,
Kpaxmaa,
EJUTIOJIO3bI );
BBISIBIISITh
TEHETHYECKYIO CBSI3b
MeX1y HUMH U
MOATBEPK/IATh €€
HaJIU4Yue
YpaBHEHUSAMHU
COOTBETCTBYIOIIUX
XUMHYECKUX PeaKIHii
C UCTOJIb30BaHUEM
CTPYKTYPHBIX
dopmyn. OnuceIBaTh
COCTaB, XMMHUYECKOE
CTpOEHUE U
MPUMEHEHHE KUPOB,
XapaKTepu30BaTh UX
3HauUEHUE NI
KU3HEACITEIIbHOCTH

21
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QIBJICTHJIOB ¥ KETOHOB.
XUMHYECKUE CBOKCTBA
QIBJICTHJIOB U KETOHOB:
peakiuu
IPUCOCIMHCHHUS.
OKuclieHHue ajabJIeTHA0B,
Ka4eCTBCHHBIC PEaAKIIUU
Ha anpaeruibl. CrocoOsl
TTOJTyYCHUS "
MIPUMEHCHHE aJThJICTHIOB
Y KETOHOB.
OIIHOOCHOBHEIE
TpeiebHbIC
KapOOHOBBIE  KHCJIOTHI.
Oco0eHHOCTH CTpPOEHHUS
MOJIEKYT  KapOOHOBBIX
kucinor. WMzomepus wu

HOMEHKJIaTypa.
duznyeckue  CBOMCTBA
OJIHOOCHOBHBIX
MpeAeTbHBIX
KapOOHOBBIX KHUCJIOT.
Bonopoausie CBSI3H
MEXITY MOJIEKYJIaMH
KapOOHOBBIX KHUCJIOT.

XHUMHUYECKHE CBOMCTBA:
KUCJIOTHBIE CBOJCTBA,
peakuusi dTepuduKaIiy,
peakuuu C  y4acTUEM
YIJI€BOJIOPOIHOTO
panukana. OcoOEHHOCTH
CBONCTB MYypPaBbUHOM
KUCIOTEL. IloHsATHE O
ITPOU3BOAHBIX

OpraHU3MOB.
Oco3HaBaTh
OIIaCHOCTh
BO3ACHCTBHUA Ha
JKUBBIC OPTraHU3MBbI
OTIPEICIICHHBIX
OpraHUYeCKHUX
BEIIIECTB, MMOSCHATH HA
npuMepax crocod u
MPEIOTBPAIICHUS HX
BPETHOTO
BO3JIEUCTBUS Ha
OpTraHW3M YeJIOBEKa.
Hcmonn30BaTh
€CTeCTBCHHO-HAYIHBIE
METO/IbI TTO3HAHUS —
MPOBEJICHUE,
HaOJIOIEHUE U
OIMCaHue
XUMHUYECKOTO
IKCIIEPUMEHTA
(J1aboparopHbIe
OIIBITHI U
MIPAKTHYCCKUE
pa6otsl). CiaenoBarhb
paBHiIaM 0e30MMacHO
paboTHI B
71a00PaTOPUH TIPH
HCITO0JIb30BaHUH
XUMHUYECKOU TIOCY/TbI
u o0opynoBaHus, a
TaKXe MpaBHiiaM
oOparteHus ¢
BEIIICCTBAMU B




KapOOHOBBIX KHCIOT —
CIIOXHBIX sdupax.
Muoroo06pa3ue
KapOOHOBBIX KHCJIOT.
OcoOeHHOCTH  CBOWCTB
HENpPEeesIbHbIX "
apoOMaTUYECKUX
KapOOHOBBIX KHCJIOT,
JTUKapOOHOBBIX  KHCIIOT,
TUAPOKCUKAPOOHOBBIX
kuciot. IlpeacraBurenu
BBICHIMX  KapOOHOBBIX
KHCIIOT:  CTeapuHOBas,
MaJbEMUATHHOBAS,
OJICMHOBAs, JIUHO/Ie8As,
JIUHONIEHO6ASI  KUCTIOTHI.
CrocoObl TIOJIy4EHHUSI U
IIpUMEHEHHE
KapOOHOBBIX KHCIIOT.
CnoxHbie 3QUPHI.

l'omonoruueckuii  psn,
oOmas dhopmyna,
HU30Mepus i
HOMEHKJIaTypa.

duznyeckue Hu
XHMHUYECKHE CBOICTBA:

TUAPOIN3 B KHUCIOH H
HIEIIOYHOU Cpee.

Kupsl. Crpoenue,
(dbuzndeckue u
XUMHUYECKHE  CBOWCTBA
JKUPOB:  THAPOJHM3 B
KUCIIOM M IIEJII0YHOMN
cpene. OcobenHocTH

COOTBETCTBUU C
UHCTPYKIUSIMU
BBITIOJTHEHUS
1ab0paToOpHBIX
OTIBITOB H
IPAKTHYECKUX padoT
0 TIOJTYYEHUIO U
U3YYCHUIO
OpPraHUYECKUX
BEIIIECTB.
IIpencraBasTh
pe3yiabTaThI
AKCIIEpUMEHTA B
dbopme 3anucu
YpaBHEHUH
COOTBETCTBYIOIIAX
peaKkuuii u AenaTh
BBIBOJIbI HA UX OCHOBE.
[IpoBoUTH
BBIYHMCIICHUS JIJIs1
oTpeeNieHus
MOJICKYJISIPHOM
bopMyIIbI
OpraHNYecKoro
BELIECTBA, 110
YPaBHEHHUIO
XUMHYECKON PEeaKIIiH.
CaMocTOATEIHHO
IUTAHUPOBATh U
OCYILIECTBIISITH CBOIO
MO3HABATENbHYIO
NEeSITeIbHOCTH;
MPUHUMATh AKTHUBHOE
ydacTue B TPYIIOBOit




CBONCTB KUPOB,
COJIep)KalluX  OCTaTKU
HENPEJENIbHBIX KUPHBIX
KHCJIOT. Kuper B
IpUpOJIE.

Mpbuld Kak cosu
BBICIIMX  KapOOHOBBIX
KHCIIOT, HUX MOIoLIee
NIEUCTBUE.

3.3

VYrieBoasl

Oomas
XapaKTepPUCTHKA
YTJIEBOJIOB.
Knaccuduxkarus
yriaeBo0B (MOHO-, TU- U
oI cCaxapupbl).
MoHocaxapusl:
TJTFOKO3a, ¢bpykTO3a,
rajlaKkTosa, pubo3a,
Je30Kcupru003a.
duszndeckrue CBOMCTBA U
HaxXOXJIEHUE B TPHUPOJIC.
doTocHHTES.
XuMudeckrue CBOMCTBa
TJIFOKO3Bl:  PEaKIuH  C
y4acTHEM CIIUPTOBBIX H

albICTUIHON TpYIIIL,
CIIUPTOBOE u
MOJIOYHOKHUCIIOE

Opoxxenue. [IpumeHnenue
TJIIOKO3bI, €€ 3HaYCHHE B
KU3HEACSITEIIbHOCTU
OopraHusma.
Jucaxapunpl: caxaposa,
MajgbTO3a M  JIAKTO3a.

yueOHOM
JICSTEIIbHOCTH

https://m.edso00.ru/962BYGF10
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BoccranapauBaromniue u
HEBOCCTaHABIUBAIOIIUC
aucaxapuael.  I'maposnus
JTUCaXapuIOB.
Haxoxnenue B mpuponae
51 IpUMEHEHUE.
[Tosnmcaxapupr:
Kpaxmay, TJUKOTeH |
nemwtono3a.  CrpoeHue
MaKpOMOJIEKYJT
Kpaxmajya, TJIUKOTeHa H
LIEJUTIOJIO3EI.
duznyeckue  CBOMCTBA
Kpaxmaya U [eJUTIOI03bI.
XuMHYecKne CBOMCTBa

Kpaxmasna: TUIPOTIU3,
KaueCTBEHHAs! PEaKus C
HOIOM. XuMu4eckue

CBOMCTBA  IEJUIFOJIO3EI:
TUAPOTN3,  TOJIyYCHUE

a¢upoB IEJUTFOJIO3HI.
[TonsTue 00
MCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a,

aIeTaTHBIN MIEK).




Paznen 4. 12

A3oTcoaepxamme

OpraHuveckKue

coeJIMHeHus!

4.1 AMUHBI — | PackpbIBaTh CMBICI 12 https://m.eds00.ru/K8B3H5PS1

OpraHHyecKue U3y4aeMbIX TOHATHI
MIPOU3BOJIHbIE aMMHMaKa. | (BBIABISATH X
Knaccudukanus XapaKTepHbIE
aMUHOB: anudaTHuecKue | MPU3HAKH),
u apoMaTHYECKHE; | YCTaHABIIMBATh UX
MEepPBUYHbIE, BTOPHYHBIE | B3AUMOCBS3b,
u TpernyHble. CTpoeHHEe | UCTI0Ib30BaTh
MOJIEKYIL, oOmiasi | COOTBETCTBYIOLIUE
dbopmyina, M30MepHsl, | MOHATHUS IPU OMTMCAHUU
HOMEHKJIaTypa U | cOCTaBa, CTPOEHUS U
(u3uYecKkue  CBOWCTBA. | MPEBPAIICHUN

AMUHEL XUMHUYECKOE CBOMCTBA | OPraHUYECKUX
anudaTuyecKuXx aMHUHOB: | COCAUHEHUH.

AMUHOKUCIOTHL. benku .
OCHOBHBIE cBoiictBa, | Mcnonb3oBath
IKWJIMPOBAHUE, XUMHYECKYIO
B3alMO/ICIICTBUE CUMBOJIUKY JIJIs
NEPBUYHBIX AMHUHOB C | COCTaBJICHHUS
AQ30TUCTOM  KHUCJIOTOM. | MOJIEKYJISIPHBIX U
Conu anKuIaMMOHUS. CTPYKTYPHBIX

AHWINH — | (pa3BEpHyTOH,

IpeICTaBUTENIb aMHHOB | COKpaIl€HHOI) hopmyn
apOMaTUYeCKOro  psla. | OpraHudecKux
Crpoenne aHwIMHa. | BeuiecTs. OnpenensaTh
B3aumnoe BIIMSIHUE | TIPUHAIUIEKHOCTD
rpynn aTOMOB B | BEILLECTB K
MOJIEKYJIE aHWIMHA. | OIPEJEICHHOMY KJIaccy
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OcoOeHHocTH
XMMHYECKUX CBOMCTB
annnuHa. KadgecTBeHHBIC
peakuuy Ha  aHWIWH.
CriocoObl  TOTydeHUsT U
MPUMEHEHUE
amn(paTUIeCKuX aMHHOB.
[Tosnydyenne aHwinHa W3
HUTpOOEH3071a.

AMHUHOKHUCIIOTEL.
Howmenknarypa u
n3omepud.  OtaenbHbIE
MPEeACTaBUTETN o-
AMHUHOKHUCJIOT: TJIWIHH,
aJlaHWH. dusnyeckue
CBOMCTBAa aMUHOKHCIIOT.
XuMHudecKkrue CBOMCTBa
aMHUHOKHCIIOT KakK
aMmdoTepHBIX
OPraHN4YeCKUX
COCIMHEHUHN,  peaKIus
MTOJIMKOHICHCAIIH,
00pazoBaHue MENTUIHOM
cBsA3H. bwmonormueckoe
3HaQYCHHE aMHHOKHCIIOT.
CuHTe3 W TUAPOJU3
TIETITHIOB.

benku KakK
MPUPOJIHBIE  TTOJTUMEPHI.
[lepBuunas, BropuyHas u

TpEeTUYHAS CTpYKTypa
OEJIKOB. XumMuyeckue
CBOICTBA OEJIKOB:

TUAPOJIN3, JIEHATYypalus,

10 COCTaBy U
CTPOCHHMIO, HA3bIBATh UX
10 CUCTEMaTHYECKOM
HOMEHKJIaType;
MPUBOJIUTH
TPUBHAJIbHBIC HA3BaHUS
OTJICIIBHEIX
IIPEICTABUTENIEH.
XapakTepu3oBaTh
COCTaB, CTPOEHUE,
MpUMEHEHNE,
buznueckue u
XHUMHUYECKHE CBOMCTBA,
Ba)KHEHIIE CIIOCOOBI
MOJTYYCHHS TUTUIHBIX
IIpeICTaBUTENEH
a30TCOJIepIKAIINX
COeqUHEHUN
(MeTmaMuHa, TIUIMHA,
6enkoB). OnUCHIBaTh
COCTaB, CTPYKTYpY,
OCHOBHEBIE CBOMCTBA
OCIIKOB; OSICHSATH Ha
MpUMepax 3HaYEHUE
OCIJIKOB U1 OpraHu3Ma
YyeJIoBeKa.
Hcnonp3oBaTh
€CTECTBEHHO-Hay4YHbIE
METOJbI IIO3HAHMS —
HaOJIIOIaTh U
OIMCBLIBATh
JEMOHCTPALMOHHBIN
SKCIIEPUMEHT.
CaMOCTOSTEIIFHO




Ka4eCTBEHHBIC PEaKIHH
Ha OEJIKH.

IUIAHUPOBATh U
OCYILIECTBIISITH CBOIO
[I03HABATEJIbHYIO
JESITENIbHOCTD;
IPUHUMATh AKTHBHOE
y4acTHE B IPYNIIOBOU
y4eOHOU eATEeTbHOCTH

Pazpgea 5.
BricokomoJieKyIsIpHBI
€ coeJUHEeHHA

5.1

BBICOKOMOJ'ICKYJ'IHPHHC
COCAUHCHU

OcHoBHbIE
TTOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX
COCIMHEHUI: MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE
3BEHO, CTETNEHb
MOJIMMEPHU3aLuH,
CpeIHsisi MOJIEKYJsIpHas
Mmacca. OcHOBHBIE
METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COeIUHEHNN —
MOJIUMEPU3ALHS u
MOJINKOHCHCAIUS.

[TonumepHbie
MaTepuabl.
[Iimactmaccel
(monMATHIIEH,
MOJIUTIPOTTUJICH,
MOJIMBUHUIIXJIOPUI,
MOJHUCTUPOIT,
MOJIMMETUIIMETAKpUIIAT,
MOJINKapOOHATHI,
HOJM3TUIIEHTepedTanaT)

Buianets n3ygaempimu
XUMHYECKUMHU
MOHSTHUSIMU:
PacKpbIBaTh CMBICI

W3y4aeMbIX ITOHATHN U

MPUMEHSATH ITH
TIOHATHS TIPU
OINMCAHNUM COCTaBa U
CTPOECHUS
BBICOKOMOJIEKYJISIPHBI
X OPraHUYECKHUX
BEILIECTB, A
00BICHEHUS
OTACIBHBIX (PAKTOB U
SIBIICHHI.
Hcnonn3oBarh
XUMUYECKYIO
CUMBOJIUKY JJIs1
COCTaBJICHUS
CTPYKTYPHBIX GOpMyI
BEILIECTB U YpaBHEHUH
peakuun
NOJMMEpPU3aALUU U
MMOJIMKOHICHCAIHH.

https://m.edsoo.ru/VLVADEWA

B
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Yrunuzauus u
nepepadoTKa MIACTHKA.

DnacToMepsl:
HaTypaJbHbIM  Kaydyk,
CHHTETHYECKUE KayIyKh
(6yTamueHoBBIH,
XJIOPOIIPEHOBBIH,
M30IPEHOBBIN) u
CUIMKOHBI. Pe3nHa.

BousokHa:
HaTypaJibHble  (XJIOTIOK,
LIepCTh, HIENK),
HCKYCCTBEHHBIE
(BuCKO3a, aneTaTHOe
BOJIOKHO),
CUHTETHUYECKHE (KampoH
Y JIaBCaH).

[Tonumepsbl
CHEIHAIbHOTO
Ha3HavueHus  (TedioH,
KeBJIap,
ANEKTPOIIPOBOASIINE
MOJIUMEPBI,
OuopasziaraeMsie
MIOJTUMEPHI ).

OnuceIBaTh COCTaB,
CTPOCHHE, OCHOBHBIE
CBOMCTBA Kay4yKOB,
HanboJee
pacupoCTpaHEHHBIX
BHJIOB IJIaCTMAcC,
BOJIOKOH; IPUMEHEHHUE
B Pa3IMYHBIX
OTpacIIsX.
Hcnons30BaTh
€CTECTBEHHO-HAy4YHbIE
METOIbI TIO3HAHUS —
HaOJIOIATh U
OITHCHIBATh
JIEMOHCTPAIMOHHBIN
AKCTIEPUMEHT

Hrtoro

102 gaca (3-
K/p, 6 — n/p)




11 KVIACC

Ne Tema pa3jgena OcHoBHOe coaep:xkaHue | OCHOBHBbIE BUABI KoauvecTB | DJieKTpOHHBIE
n/ JAesITeJIbHOCTH 00y4aloINXCA 0 4acoB, yueOHO-MeTOoAnYecKHe
n OTBOJAUMBI MaTepHaJIbI
X Ha
0CBOEHHE
TeMBbI
Paznen 1. 39
Teopernueckue
OCHOBBI XUMMU
1.1 Atom. CocraB | PackpbIBaTbh CMBICT H3y4aeMbIX 9 https://m.edsoo.ru/R39EAGJP
ATOMHBIX snep. | TOHATUM (BBISBIATH UX c
XUMHUYECKUH  DJIEMEHT. | XapaKTepPHBIC MPU3HAKH ),
H3oTomsI. CrpoeHue | ycCTaHABIMBATh UX B3aUMOCBS3b.
ANEKTPOHHBIX oOosouek | PackpbiBaTh cMbICI
aTOMOB, KBaHTOBBIE | Iepuoanydeckoro 3akoHa /1. 1.
Crpoenue aToma. | yuciia. OJHepreTudeckue | Menzeneesa u
[lepuoguueckuii | ypoBHU U MOAYPOBHHU. | JIEMOHCTPHUPOBATH €TO
3aKOH U ATOMHBIE opOHUTaNU. | CHUCTEMATU3UPYIOILYIO,
[lepuonuueckas | Kiaccudukanus 0OBSACHUTENBHYIO U
cucrema XUMHYECKUX DJIEMEHTOB | MPOrHOCTUYECKYIO (DYHKIIHU.
XUMHYECKUX (s-, p-, d-, f-omementsr). | XapakTepu30BaTh AEKTPOHHOES
anementoB /J[. . | Pacnpenenenue CTPOEHHUE AaTOMOB XUMHUYECKHUX
Menpeneena AJIEKTPOHOB MO AaTOMHBIM | 3JIeMEHTOB 1—4 mepuoaos,
OpOUTAIISAM. UCII0JIb3Ys TIOHATHS S-, P-, d-
DNEeKTPOHHBIE AJIEKTPOHHBIE OpOUTAIH,
KOH(MUTYpallud  aTOMOB | DHEPreTUYECKUE YPOBHH.
3JIEMEHTOB nepBoro— |  OOBSICHATH 3aKOHOMEPHOCTHU

4eTBEPTOrO MEPHOJOB B
OCHOBHOM u

W3MEHEHHS CBOMCTB
XUMHUYCCKUX JJICMCHTOB U UX
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BO30OYKIEHHOM
COCTOSIHUH, 3JIEKTPOHHBIE
KOHQHUTypaluu  HOHOB.
DIEeKTPOOTPULIATEIIBEHOCT
b.

[Tepuonnueckuii
3akoH u [lepmoanueckas
cucrema XUMHYECKUX
3JIEMEHTOB ..
Menpeneesa. Cas3b
MEPUOIUYECKOr0 3aKOHA U
[Tepronnueckoit cucTeMbl
XUMUYECKUX JIEMEHTOB C

COBPEMEHHOM  TeopHen
CTpOEHUs aTOMOB.
3aKOHOMEPHOCTH

W3MEHEHUs CBOICTB
XUMHUYECKUX AJIEMEHTOB U
00pazyeMbIx AMH
MPOCTBIX M CIOXKHBIX

BEIIECTB IO Tpynmam |
MIEPHOJIaM. 3HaueHue
MEPUOJUYECKOTO 3aKOHa
.M. Mengeneena.

COCAMHEHUH 110 NIEpUOAAM U
rpynnam [lepuoauaeckoit
cucremsl 1. 1. Menpeneena

1.2

Crpoenue
BEIIECTBA.
MHuoroo6pasue
BEIIECTB

XUMHYECKAsT CBA3b.
Buaper xumnueckon CBS3U:

KOBAaJICHTHAas, HMOHHaAas,
MCTAJIMYCCKAasd.

MexaHu3MBbl O6paSOBaHI/I5{
KOBAJICHTHOM CBiA3H.

OOMEHHBIII U JOHOpPHO-
aKLENTOPHBIN. DHeprus u
JUIMHA CBA3U.
[TonspHOCTS,

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIICIATH UX
XapaKTePHBIC MPU3HAKH) U
MIPUMEHSTh 3TU MOHSITHUS TIPU
OIHUCAHUU COCTaBa U CTPOCHUS
BEIIIECTB, U1 OOBSICHECHUS
OT/IETbHBIX (PAKTOB U SBJICHUH.
Onpenenars BUIAbl XUMUYECKON
CBsI31 (KOBaJICHTHOM, HOHHOM,

11
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HaIlpaBJICHHOCTh u
HACBIIIAEMOCTb
KOBAJICHTHON CBSI3U.
Kparnsie CBSI3U.
Bonoponnas CBSI3b.
MexMonexysspHbIe
B3aUMOJCUCTBUS.
BanentHocTh u

BaJICHTHEIC BO3MOXKHOCTH
aTOMOB. CBs3b
JIIEKTPOHHOU CTPYKTYpHI
MOJIEKYJT c X
TEOMETPUUECKUM

CTpoeHueM (Ha mpumMepe
COECIUHEHNN DIIEMEHTOB
BTOPOTO TIEPHO/IA).

[IpencraBnenue o
KOMIIIEKCHBIX
COEIUHEHUSIX. CoctaB
KOMIIIIEKCHOTO HOHa:
KOMIUTIEKCOO0pa3oBaTeb,
JIATaHbI. 3HaueHue
KOMILIEKCHBIX
coequuennil. Iloustue o
KOOPAUHAIIMOHHON
XHUMHUH.

BemectBa
MOJIEKYIIIPHOTO u
HEMOJIEKYIIIPHOTO
CTPOCHHSL.
KPUCTAJUIMYECKUX
peméToKk  (CTPYKTYyp) H
CBOICTBA BEIIIECTB.

Tumer

METaJIJINYECKON, BOJIOPOIHON) B
COCIMHEHUSX;, TUII
KpUCTAJUIMYECKON pEeIETKH
KOHKPETHOTO BEIIECTBA.
Ornpenenars BaJICHTHOCTh U
CTCTICHb OKHCIICHUS XUMUYCCKUX
9JIEMEHTOB B COCIMHCHHSIX
pasimuHoro cocrasa. IIpoBoauTs
BBIYHCIICHHS C UCIIOJIb30BAHUEM
TOHSITHSI «MacCcOBast JIOJIst
BEIIECTBA B pacTBOpe». BraneTs
M3y9aeMbIMU XUMUYICCKIMHU
TTOHSITHSIMH.

Hcnonb30BaTh €CTECTBEHHO-
Hay4YHBIC METOJIbI IIO3HAHUS —
MpoBeICHNE, HAOTIOIEHNE U
OTHMCaHUE XUMHYECKOTO
JKCIIEPUMEHTA
(IeMOHCTpaIMOHHBIC U
71a00paTOPHBIE OTIBITHI,
MpaKTUYECKUe paboThI): TIO
OTIPEICIICHUIO CPEJIbl BOTHBIX
pPacTBOPOB BEILIECTB, PEAKIIMA
MOHHOTO 0OOMEHA, BIUSIHHUIO
pa3InyYHbIX (PaKTOPOB Ha
CKOpOCTh peakuuii. CrenoBaTh
paBHJIaM MOJIB30BaAHUS
XUMHYECKOH TOCy10 1
1a060paTOPHBIM 000PYTOBAHUEM.




ITonsarue 0
JTUCHEPCHBIX  CHUCTEMax.
Hctunubie pPacTBOPBL
[IpencraBnenue 0
KOJUIOUJIHBIX PacTBOPaX.
Crioco6b1 BBIPKCHUS
KOHIICHTPAIIUU
pacTBOPOB: MaccoBas
JIOJIS BEIIeCcTBa B
pacTBope, MOJISIpHAs
KOHIICHTpAIIUS.
Hacuimennsie u
HEHACHIIIECHHEIE
pPacTBOPBHI,
pPacTBOPUMOCTb.
Kpucrannoruapartsr.

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIECTB. [pHUBHAIIbHbBIC
Ha3BaHMA OTJICTLHBIX
MpeCcTaBUTENEH
HEOPraHUYECKUX
BCIIIECTB.

1.3

XUMHYECKHE
peakiuu

Knaccuduxkanus
XHUMHUYCCKHUX PCaKIUil B
HEOPraHMYECKOM u
OpraHNYeCcKOi XUMHH.
3aK0H COXpaHEHHSI MaCChl
BEILIECTB; 3aKOH
COXpaHEHUS u
NpeBpaIleHus]  dSHEPTHH
npu XUMHYECKUX
peaKIusX. TennoBelie

PackpbiBaTh CMBICT H3ydaeMbIX
MOHATUH (BBIICIATH UX
XapaKTePHBIC MPU3HAKN) U
MPUMEHSATD 3TH MTOHATHUS IS
0OBSICHEHUS OTJICTBHBIX (DAKTOB
U aBjeHui. OnpenensiThb
BAJIEHTHOCTD U CTEIEHb
OKHUCIIEHUS XUMHUYECKUX
3JIEMEHTOB B COEUHEHUIX
pa3nnuHoro cocrasa. [IpoBoauTs

19
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3pGdeKThl  XUMHYECKUX
peaKuui.
Tepmoxumuueckue
YpaBHEHUS.

Cxkopoctb
XUMHUYECKOM peakuuu, €€
3aBUCUMOCTD oT
Pa3JINYHBIX (bakTopoB.
I'omorenusie u
TeTepOreHHbIE  peaKiuu.
Karanns n xaranuzaropsl.

ObpaTtumsie "
HeoOpaTHMble  peakluu.
XUMHUYECKOE PaBHOBECHE.
KoHncTranta XuMHYECKOTO

paBHOBecus.  DakToOpHI,
BIIMSIOIIME HA TIOJIOKEHUE
XMMHYECKOTO
paBHOBECHS:

TEeMIIepaTypa, IaBJIeHUE 1
KOHIICHTPAIIUK BEIIECTB,
YYacTBYIOIIHMX B PEAKIUU.
[Tpunnun Jle laTtense.
DIEKTPOTUTHIECKA
s nucconmanys. CHIIbHEIS
U ciabble D3JICKTPOJIUTHI.

Crenenp  JucCCOLMAIIUU.
Cpena BOJHBIX
pacTBOPOB:  KHUCJIOTHAs,

HEWTpanbHasi, IIeI0YHasl.
Bomopoanblii mokazaresb
(pH) pactBopa. I'maposms
coneii. Peakniuy MOHHOTO
oOMeHa.

BBIYUCIJICHUS C UCTIOJIb30BaHUEM
MOHSTUS «MACCOBas J10JIs
BEILIECTBA B pacTBOpe». Bianers
M3y4aeMbIMU XUMHUYECKUMU
noHATHSAMHA. OOBSICHATH
3aBUCUMOCTb CKOPOCTH
XUMHYECKOW PEeaKuu OT
pa3IU4HbIX (PaKTOPOB.
Onpenensith Xapakrep
CMEIIEHUs XUMUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT
BHEIITHETO BO3JIEHCTBHUS
(mpunun Jle Hlatense).
CocTaBiATh YpaBHEHUS PEaKIUN
pa3IUYHBIX TUIIOB; MOJHBIC U
COKpalIEHHbIE YPABHEHUS
peakmuii HFOHHOTO 00OMeHa,
YUUTBIBAs YCIOBHUS, IPU
KOTOPBIX 3TU PEAKIUU UIIYT A0
KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-
Hay4YHbIE METO/IbI IO3HAHUS —
poBeJcHNEe, Ha0II0IeHUE 1
OTIMCaHUE XUMHYECKOTO
JKCIIEPUMEHTA
(IeMOHCTpaIMOHHBIE U
71a00PaTOPHBIE OMBITHI,
MpaKTUYECKUE PabOTHI): IO
OTIPEICNIEHUIO CPEJIbl BOTHBIX
pPacTBOPOB BEILIECTB, PEAKIIMIA
MOHHOTO 0OMEHA, BIUSHHUIO
pa3InyYHbIX ()aKTOPOB Ha
CKOpocCTh peakiuil. CnegoBarb
IpaBUjIaM NOJIb30BaHUS




OKHCIIUTENBHO-
BOCCTAaHOBUTEIbHBIE
peaKuuu. Cremnenb
okucnenusa. OKuUCITUTETH
u BOCCTAHOBUTEIIb.
[Ipoueccel okucneHUs u
BOCCTaHOBJICHUSI.
Baxueiimme OKuCIUTENN
u BOCCTAHOBUTEIIH.
Meron AIIEKTPOHHOIO
OanaHca. DNeKTpoau3
pacTBOpPOB U PAaCIIaBOB
BEIIIECTB.

XUMHYECKOU MOCYAON U

71a00paTOPHBIM 000PYIOBAaHHEM.

[IpencraBisaTe pe3ysbTaThl
XMMHUYECKOTO IKCIIEPUMEHTA B
dbopMe 3armcu ypaBHEHHH
COOTBETCTBYIOIIUX PEAKLIUN U
JIeJIaTh BBIBOJIbI HA X OCHOBE.
[IpoBoUTE BBIYUCIIEHUS TIO
YPaBHEHUSM XUMHUYECKUX
peaKkuuii, B TOM YUCIE
TEPMOXUMHUYECKHUE PACUETHI

Pa3nen 2. 54
Heoprannuecka
sl XMMHSA
2.1 [Tonoxenne PackpbIBaTh CMBICI H3y4aeMBbIX 31 https://m.eds00.ru/SNCC2YQ
HEMETAIIJIOB B | TOHATUH (BBIACIATH UX RJ
[Tepuoaudeckoil cucteme | XapaKTEepHBIC MPU3HAKN) U
XMUMHUYECKUX DJIEMEHTOB | MPHUMEHSTH 3TH MOHATHUS IPU
AWM. MenneneeBa Y| ONHMCAaHUU COCTaBa U CTPOCHUS
OCOOCHHOCTH  CTPOCHHMSI | BEHIECTB, /U1 0ObICHEHUS
ux atoMoB. Dusnyeckue | OTIENbHBIX (DAKTOB U SBICHUA.
cBoiictBa  HeMeTawioB. | OOBACHATH 0OLIUE
ANOTpONUS HEMETAJJIOB | 3aKOHOMEPHOCTH B U3MEHEHHUU
Hemeranis

(Ha mpuMepe KUCIopona,
CepBHl, dbocdopa u
yriaepona).

Bomopon.
[Tonyuenue, ¢usnyeckue
U XUMHUYECKHE CBOMCTBa:
peaKkuu ¢ MeTajlilaMd U
HEMeTallJlaMH,
BOCCTAaHOBUTEJIbHbIE

CBOWCTB HEMETAJJIOB U UX
COCIMHEHUH C YUETOM CTPOECHUS
UX aTOMOB U IOJIOKEHUS B
[lepuoanueckoii cucreme
XUMHUYECKUX deMeHToB /1. W.
MenneneeBa. Xapakrepu3oBarh
(omuckIBaTh) 0OIIHE
XUMHUYECKHE CBOMCTBA
HEMETAJIOB, MX BaXKHEHUIINX



https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/9NCC2YQRJ

CBOMCTBA. II79110)701 158
ToIUIMBHBIC JICMEHTHI.

T'amoreHsl.
Haxoxnenue B mpupone,
COCOOBI MOJTy4YEHUS,
¢buznyeckue u
XHUMHYCCKHUE  CBOMCTBA.
l'anorenoBoAOPOBI.
Baxnenmme
KHCJIOPOJICOIEPIKAIINE
COCIMHEHHUS TaJIOr¢HOB.
JlabopaTopHbie u
MIPOMBIIIIJIEHHBIE CLIOCOObI
MOJyYeHUs]  TaJOTEeHOB.
[IpuMeHeHue ranoreHoB u
HX COCITMHEHNH.

Kucnopon,  030H.
JlaGopaTopHbie u
MIPOMBIIIJICHHBIE CITOCOOBI
MOJYyYeHUsI  KHCJIOPOJa.
duznyeckue u
XHMHUYECKHE CBOMICTBA H
MIPUMEHEHUE KUCIIOPoia U
030HA. OKcHuIbI u
MIEPOKCHU/IBI.

Cepa. Haxoxnaenue
B IIpUpOJC,  CIOCOOBI
noJiyueHus, (pusuveckue
U XHMHUYECKHE CBOMCTBA.
CepoBonopo, cynb(usl.
Oxcun cepwi(1V), oxcupg
cepoi(VI). CepHucras u
CepHas KHUCIOTHI M UX
COJIN. OcobeHHOCTH

COCAMHEHUH, TIOATBEPXKAAsL 3TO
OTMCaHue MPUMEPAMU
YpaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUH.
XapakTepru30BaTh BIUSIHUE
HEMETAJJIOB U UX COCIMHEHUI
Ha KUBBIC OPraHU3MBbI;
OTIMCBHIBATh MIPUMEHEHHUE B
pa3IUYHBIX 00J1aCTsIX
MPaKTUYECKON JIEATETLHOCTH
yenoseka. [loarBepxkaats
CYIIIECTBOBAaHUE F€HETHYECKON
CBSI3U MEXy HEOPTaHUUECKIUMHU
BEIIIECTBAMH C TIOMOIIIHIO
YpaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUH.
PackpeiBaTh CylniHOCTb
OKHCIIUTEIbHOBOCCTAHOBUTEIbH
BIX pEaKIU MOCPEICTBOM
COCTaBJICHUS AIEKTPOHHOTO
OaJlaHCa ITUX peaKIui.
[IpoBoauTH peakuyuy,
MOATBEPKIAOLINE XapaKTEPHbIE
CBOMCTBA M3y4aeMbIX BEILIECTB,
pacno3HaBaTh ONBITHBIM ITYTEM
AQHUOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAX.
Hcnonp30BaTh €CTECTBEHHO-
Hay4HbIE€ METObI TO3HAHUS —
poBeJcHINEe, HAOII0IeHUE U
ONMCAaHUE XUMUYECKOTO
3KCIIEpUMEHTA
(IeMOHCTpAIMOHHBIE U
71a00PAaTOPHBIE OMBITHI,




CBOWCTB CEPHOM KUCIIOTBHI.
[Ipumenenue cepel U €€
COCAIHEHUM.

Azor. Haxoxnenue

B IpUpPOJAE,  CIOCOOBI
noJydeHusi, (uznyeckue
A XUMHWYECKHE CBOMCTBA.
AMMUaxk, HUTPUJIBL.
Oxcuapl a3ora.
AsoTuctas W  a3oTHas
KUCIIOTBI U WX COJIH.
Oco0eHHOCTH CBOMCTB
a30THOH KHCJIOTEL.

[Ipumenenne azora u ero

COECIUHEHU. AzoTHBIE
ynoOpeHus.

docdop.
Haxoxnenue B mpupone,
CrocoObI MTOJTYy4ICHHS,
dbuzmdeckue u
XUMUYECKHE  CBOMCTBA.
®dochuapr u  pochuH.
Oxkcupl docdopa,
tdochopnas kucnora u eé
COJIN. [Ipumenenue
dbocdopa u ero
coenuHeHU. DocdopHbIe
ynoopeHus.

Yraepon,
HAX0XJIEHUE B TMPUPOJIE.
AnnoTtponHsie
MO AU UKAITIH.
dusnueckue 51
XUMHYECKHE CBOMCTBa

PaKTUYECKHUEe PabOTHI).
[IpencraBisaTe pe3ynbTaThl
XUMHYECKOTO IKCIIEPHIMEHTA B
dbopme 3anrcu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKLIUN U
JIeTIaTh BBIBOJIBI HA UX OCHOBE.
CnenoBath npaBujiaM
MI0JIb30BAHHS XUMUYIECKOH
NOCY/I0H U J1abOpaTOpHBIM
obopynoBanuem. [IpoBoauTh
BBIUMCIICHUS 110 YPaBHEHHSIM
XUMHUYECKUX PEAKIUN.

CaMOCTOATENBHO TUIAHUPOBATh U

OCYIICCTBJIATE CBOIO

IMMO3HAaBAaTCIbHYIO ACATCIBHOCTD,

IIPUHHUMATh AKTUBHOC Y4aCTHC B
TPYNIIOBOM y4eOHOM
NS TeTbHOCTH




IIPOCTBIX BCIICCTB,
00pa30BaHHBIX

YTIIEPOJIOM. Oxkcun
yraepona(ll), OKCHU]T

yraepoaa(lV), yronbHas
KHCJIIOTAa U €€  COJIu.
AXTUBHUPOBAaHHBIA YIOJb,
aacopouus. dDynnepensi,
rpadex, yIJIepOHbIE
HaHOTPYOKH.

[Ipumenenne  mpoCTBIX
BEIIECTB, 0Opa30BaHHBIX
yTIIEPOIOM, u ero
COECIUHEHU.

Kpemunii.
Haxoxnenune B mpupone,
CrocoObI TTOJTY4ICHHS,
dbuzmdeckue u
XUMHUYECKHE  CBOMCTBA.
Oxcun kpemuus(1V),
KpeMHUueBas KHCIIOTA,
cunukarel. [Ipumenenue
KPEeMHHUS u ero
coequHeHuii. CTekio, ero
MOJIy4eHHE, BUJIbI CTEKIIA.

2.2

Mertannbr

ITonoxenue
METaJNIOB B
Ilepuoauueckoit cucreme
XHUMHYECKUX DJIEMEHTOB.
OCoOCHHOCTH ~ CTPOCHHS
ANEKTPOHHBIX  000JI0UeK
aToMoB MeTaiu1oB. O0IIHe
¢busnueckue CBOMCTBa
MetauioB. llpumenenune

PackpbIBaTh CMBICT H3y4aeMBbIX
HOHATHIA (BBIICIATH HX
XapaKTepHbIC IPU3HAKK) U
IPUMEHSTh 3TH TOHATHUSA IPU
OTIMCAaHUH COCTaBa U CTPOCHHS
BEIIECTB, I 00BICHEHHUS
OT/IEIbHBIX (PAKTOB U SIBIICHUH.
OOBACHATE 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUH

23

https://m.edsoo.ru/YEU9WRJ

21
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METaJUIOB B OBITY W

TEXHUKE. CrunaBbl
METAJUIOB.
DIEKTPOXUMHUYECK
Ui pAN  HapsSHKEHUR
METaJlIOB. O6muue
COCOOBI TIOJTy9EHUS
METaJUIOB:
TUIPOMETAJLTYPTHS,
MAPOMETAJLTYPTHS,
AEKTPOMETAILTYPTHS.
[loratne o  koppo3um
METaJIJIOB. Croco6b1
3aIIUTHI OT KOPPO3HH.
Ob6mas
XapaKTepPUCTHKA
METaJIJIOB | A-Tpyrmimbt

[Tepuoanueckoit cucTeMbl
XAMHAYECKUX DIIEMEHTOB.

Harpuit u KaJIHil:
nojgydeHue, ¢Gu3HIecKue
U XUMHUYECKHE CBOICTBA,
pUMEHEHUE MIPOCTHIX
BEIIECTB u ux
COEIUHEHU.

Ob6mas
XapaKTepUCTUKA
METaJIJIOB IHA-rpynms

Ilepuonueckoi cucTemMbl
XHUMHYECKUX DJIEMEHTOB.
Marguiti u  kaapnuid:
noyiyueHue, (pusnveckue
U XHMHUYECKHE CBOMCTBA,
IIPUMEHEHNE MIPOCTBIX

CBOMCTB 3JIEMEHTOB — METAJJIOB
Y UX COCMHEHUH C YUYETOM
CTPOCHHS UX aTOMOB U
nonoxenus B [lepnoanaeckon
CHUCTEME XMMUYECKUX 3JIEMEHTOB
. N. Menneneena.
XapakTepu3oBaTh (OIHUCHIBATH)
001111e XUMUYECKHE CBOMCTBA
METaJIJIOB, NX BaYKHEHIITNX
COCMHEHUH, TIOITBEPHKAast 3TO
OTIMCaHue PUMEPAMH
YpaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUH;
MPUMEHEHNE METaJJIOB B
pa3IUYHBIX 00JIACTSX, a TAKXKe
WCTIOJIb30BAHKUE UX JIJISI CO3AaHUS
COBPEMEHHBIX MATEPUAJIOB U
TexHoJoruil. OnuchIBaTh
CIOCOOBI 3alIUTH METAJJIOB OT
Koppo3uu. PackpbeiBaTh
CYIIHOCTb OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKLIUN
MIOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO 0allaHca 3TUX
peaknuid. [IpoBoauTh peakuuu,
MOATBEPKIAOLINE XapaKTePHbIE
CBOMCTBA M3y4aeMbIX BEILIECTB,
pacno3HaBaTh ONBITHBIM ITYTEM
MOHBI METAJJIOB,
MPUCYTCTBYIOIIHNE B BOJHBIX
pactBopax. Mcnonbs3oBath
€CTECTBEHHO-HAyYHbIE METO/IbI
MO3HAHMS — IPOBEJICHHUE,
HaAOII0JICHNE U OMMCAHKe




BCUICCTB )41 ux
coequHenunii. JKEcTtkocTh

BOJBI U CIIOCOOBI  ¢€
YCTpaHCHHSI.

ANIOMHAHHI:
nojydeHue, (Quznyeckue
N XUMHWYECKHE CBOMCTBA,
MPUMEHEHHE  MPOCTOTO
BEIIECTBA u ero
COCOUHCHUH.
Am¢oTepHble  CBOMCTBa
OKCHJa W THUIPOKCHIA
ATIOMHUHUS,
THUIPOKCOKOMILIIEKCHI
ATIOMUHUSL.

OOmras
XapaKTEePUCTHKA
METAJIJIOB MOOOYHBIX
TIOITPYTIT (b-rpymm)

[Tepuoanueckoit cucTeMbl
XUMUYECKUX IJIEMEHTOB.
dusznyeckue u
XUMUYECKUE CBOMCTBA
XpOMa M €ro COEIUHEHUN.
Okcuapl UM TUAPOKCHJIBI
xpoma(ll), xpoma(lll) u
xpoma(VI1). Xpomarel u
JUXPOMATHI, ux
OKUCIIUTEIbHbBIC
ceoiictBa. [lonmyuenue u
PUMEHEHHE XpOoMa.
dusnueckue 51
XUMUYECKUE CBOMCTBa
Maprasia u €ro

XUMHYECKOTO IKCIIEPUMEHTA
(IeMOHCTpalMOHHBIEC U
1a00paTOPHBIE OTIBITHI,
IpaKTHYeCKue paboThl).
[IpencraBisaTe pe3ysbTaThl
XUMHYECKOTO IKCIIEPHIMEHTA B
dbopme 3anucu ypaBHEHUH
COOTBETCTBYIOIINX PEAKLUN U
JIeTIaTh BBIBOJIBI HA UX OCHOBE.
CnenoBath mpaBuiiaMm
MI0JIb30BAHMS XUMUYIECKOH
MOCY/I0H U J1abOpaTOpHBIM
o6opynoBanuem. [IpoBoauTh
BBIUMCIICHUS 110 YPaBHEHHSIM
XUMHUYECKUX PEAKIUN.

CaMOCTOATENBHO TUIAHUPOBATh U

OCYIICCTBJIATE CBOIO

IMO3HAaBaTCIbHYIO ACATCIIBHOCTD,

NPUHUMATh aKTUBHOE y4acTHE B
TPYNIOBOM y4eOHOM
NS TeTbHOCTH




coenvHeHUN. Baxnenue
COEIMHEHUs
mapranua(ll),
mapranma(lV),
maprasua(Vl) u
maprania(VII).
[Iepmanranar kanus, €ro

OKHCIUTENLHBIE
CBOMCTBA.

dusnueckre u
XUMHYECKHE CBO¥CTBa
Kenesa u ero
COEIUHEHU. Oxcuasl,

TUAPOKCHABI W COJH
xene3a(ll) u xenesa(lll).
[Tomyuenne u
MIPUMEHEHHE JKeJIe3a U eT0
CILIaBOB.

dusnueckue u
XUMUYECKUE CBOMCTBA
MeIn U €€ COCIUHECHUH.
[Tonyuenue u
OpUMEHEHHEe Meau u eé
COECIUHEHUM.

Hunk: nosnydyeHue,
(dbuzndeckue u
XMMHYECKHE  CBOMCTBA.
AmdoTepHble  CBOICTBa
OKCHJA U THUIPOKCUIA
IUHKA,
TUAPOKCOKOMILIEKCHI
IUHKA. [Ipumenenue
IIMHKA ¥ €r0 COCIMHEHUN.




Paznen 3.
XuMud M ;KH3Hb

3.1

MeTtoanl
MO3HAHUS B
XUMHUH. XUMUS 1
JKU3Hb

Pons  xumMum B
obecrieueHun
YCTOMYMBOTO  pa3BUTHUA
yenoBeuecTBa. [lonstue o
HAyYHBIX MeTOJ1axX
TO3HAHUS U METOJIOJIOTHHU
Hay4HOTO HCCIEOBAHUS.
Hayuneie TIPUHLIUIIBI
OpraHu3aIuu
XUMHUYECKOTO
MIPOM3BO/ICTBA.
[TpomblneHHbBIE
CHOCOObI MOJTyYEHUS
BOXHEWIINX BelIeCTB (Ha
puMepe  MPOU3BOJCTBA

aMMHakKa, CepHOU
KHCJIOTHI, METaHOJIA).
[TpomblieHHbIE

CHOCOObI MOJTyYEHUS

METAJJIOB U  CIUIABOB.
XHUMHYECKOE 3arpsi3HEHUE
OKpY)XaoIlel cpeapl H
ero mociuencrtsus. Poib
XHMHM B o00OecrnedyeHuu
SHEPreTHYECKOM

0€30I1aCHOCTH.

XUMHS U 3]I0POBbE
YeJI0BEKA.
JlexapcTBEHHbIE
CpeaCTBa.
HCIIOIL30BaHHUS
JICKapCTBEHHBIX

[IpaBuna

PackpbIBaTh poJib XMMHH B
pelIeHUN SHEPTeTUUECKHUX,
CBIPBEBBIX U IKOJIOTUYCCKUX
npo0JIeM 4eJI0BEUeCTBa,
OTIMCHIBATH OCHOBHBIC
HATPABJICHUS PA3BUTHUS
XUMHUYECKON HAyKU U
TexHoJioruu. [IpumensaTs
npaBuiia 6e301MacHOTO
00OpaleHus ¢ BelecTBamH,
UCIIOJIb3YEMBIMU B
MOBCETHEBHOM KU3HHU, TTpaBUIa
TOBEJICHUS B LIETSAX COepeKEHUS
310pOBBS U OKPYXKAOIIEH
IIPUPOJIHOM cpesibl; TOHUMATh
Bpe/1 (OMacHOCTh) BO3IEHCTBUS
HAa >KMBBIE OPraHU3MBbI
OTIPEICNIEHHBIX BEIIECTB CMBICI
nokazareis I1JIK, moscHaTs Ha
puMepax CrocoObl
YMEHbILICHUS U
MPEeIOTBPALLEHUS UX BPEIHOTO
BO3JCHCTBUS. AHAM3UPOBATH U
KPUTHYECKH OI[CHUBATh
uH(GOPMAIINIO, CBA3AHHYIO C
XUMHYECKUMH MPOLIECCaMU U UX
BIIUSTHUEM HA COCTOSIHUE
OKpY>KaroIllel CpeJibl.
Hcnonb30BaTh MONTy4eHHbBIE
3HAHMSI U TIPEJICTABICHHUS O
cdepax AeaTeIbHOCTH,
CBSI3aHHBIX C HAYKOU U

https://m.edso00.ru/20Q4016N X
K
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npenaparoB. Posbp xumuun
B pPa3BUTUU METUIMHBI.

XuUMus 907000058
OCHOBHBIE KOMIIOHCHTHI,
nuieBsle 100aBku. Posb
XAMHA B 00ecIeYeHnn
MUIEBOI 0€30I1aCHOCTH.

Kocmernueckue u
napproMepHble CpeICTBa.
britoBasg xumus. [TpaBuiia
0e3011acHOTO
HCIIOJIL30BaHUS
rpenapaToB OBITOBOM
XAMHH B TIOBCEIHEBHOM
JKU3HU.

Xnmus B
CTPOUTEIBCTBE:
BayKHEHIITHE
CTPOUTEIIbHBIE
MaTepuabl
OCTOH).

XUMHUSI B CEIBCKOM
XO03sICTBE.
Opranuueckue u
MUHEPATbHBIE
ynoopeHus.

CoBpemMeHHbIE
KOHCTPYKI[UOHHBIE
MaTepualbl, KpacKH,
CTEKIIO, KepaMuKa.
Marepuaisl s
3IEKTPOHUKHU.
Hanotexnomoruu.

(TIemeHT,

COBPEMEHHBIMH TEXHOJIOTHSIMH,
KaK OCHOBY JJISl OPUCHTAINH B
BEIOOpE CcBOEH Oymymeit
npodeccrnoHaIbHO M
JesrenbHocTy. lIpuanmaTs
ydactue B 00CyXIeHUH NpoOiIeM
XUMHYECKON U FKOJIOTUYECKOM
HaIpaBJICHHOCTH, BRICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO 110
npobiemMe u mpeaiaraTh
BO3MOJKHBIE ITyTH €€ peIIeHus




Hroro

102 yaca
(4-x/p, 8-
n/p)




5.lNIOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE HU(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

[Ipeamer u 3HaueHue
OPraHU4eCcKO XUMHH,
IIPEACTABIICHUE O
MHOT000pa3uu OpraHnYecKuX
COoeqUHEHNN

https://m.edsoo0.ru/48G4H34K4

DJEKTPOHHOE CTPOCHUE aTOMa
yriiepoa (OCHOBHOE U
BO30YXIEHHOE COCTOSIHUS).
BanenTHbIe BO3MOXHOCTH
aToMa yriepo/ja

https://m.edsoo.ru/ODI6 T8LI9R

XuUMH4YECcKas CBA3b B
OpPraHUYECKUX COCAMHECHUSX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CB3EH

https://m.edso0.ru/C42CCDY5S

Teopust crpoeHust
OPraHMYeCKUX COCTMHEHUMN A.
M. byrneposa

https://m.edsoo.ru/MIAFQ4PQO

Busl n3omepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS.
OneKTpoHHBIE Y3PPEKTHI B

https://m.edsoo.ru/GN3QZ8AHX



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX

MOJIEKYJIaX OPraHUYECKUX
COEIMHEHUN

[IpencraBnenue o
KJaccu(puKauu u
CHCTeMaTHYeCKast
nomenkiarypa (IUPAC)
OpraHn4e€CKuX BCIICCTB

https://m.edsoo.ru/P6AQNOU22

Knaccudukanus peaxiuii B
OPraHN4eCKO XUMHH

https://m.edsoo.ru/M5DJY MP9M

Cucrtemaruzanusa 1 0000IIeHne
3HAHUH 110 TEME

https://m.edsoo.ru/SKOA3EB67

AJKaHBI: TOMOJIOTHYECKHM psL,
obmas gopmymna,
HOMEHKJIaTypa 1 U30Mepus,
JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ

https://m.edsoo.ru/SHWFWZ174

10

duzndeckne ¥ XUMHIECKHUE
CBOMCTBA aJIKAHOB

https://m.edso0.ru/GV8BLNQJ3X

11

HaxoxzaeHnue ankaHoB B
npupoae. CriocoObl MorydyeHust
Y IPUMEHEHUE aKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uknoankaHsl: o011as
¢bopmyna, HOMEHKIaTypa U
n30Mepusi, 0COOEHHOCTH
CTPOEHUS U XUMHUYECKHUX
CBOMCTB, CIIOCOOBI MOTyUCHHS
U IPUMEHEHNE

https://m.edsoo.ru/Q4B5900Q1A



https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A

13

Pewrenne pacy€THbIX 3a1a4 HA
OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHUIECKOTO
BEILECTBA II0 MACCOBBIM J0JISIM
aTOMOB JIEMEHTOB, BXOASIINX
B ero cocras. CucremaTuzanus
1 0000111eHNe 3HaHU 110 TeMe

https://m.edsoo.ru/ED66JALEK

14

AJKEHBI: TOMOJIOTHYECKHM psL,
obmas gopmyina,
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MoJeKkysl. CTpyKTypHast M IUC-
TpaHC-U30MEPHS ATTKEHOB

https://m.edsoo.ru/NCGOE2K0J

15

dusnyeckue n XUMHUYECKHE
cBoiicTBa ankeHoB. [IpaBuiio
MapkoBHHKOBA

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

16

CriocoObl MOTy4eHHS U
MPUMEHEHHE ATKCHOB

https://m.edsoo.ru/YSODCR6ZN

17

[Ipaktruueckas padota Ne 1 o
teme "llosrydeHue sTuneHa u
HU3yYEHHUE €ro CBOUCTB"

https://m.edsoo.ru/HHCGPAVH5

18

Pemenune pacu€tHbix 3a1a4 Ha
OIIpe/IeJICHUE MOJIEKYIISIPHOU
(hopMyIbl OPraHuYECcKOTO
BEIlleCTBA

https://m.edsoo.ru/ XYWNMAYNA

19

ANKaaueHbl: CONPSHKEHHBIE,
U30JIMPOBaHHbIE,
KyMYJIMPOBaHHBIE.

https://m.edsoo.ru/EKDS1U5UV



https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV

OCOOGEHHOCTH AIIEKTPOHHOTO
CTPOCHHS

20

XHUMHYECKHE CBOUCTBA
CONPSKEHHBIX TNEHOB

https://m.edso0.ru/M356GLRBE

21

CriocoObI mosTydeHust 1
PUMEHEHUE AJIKaIMCHOB

https://m.edsoo.ru/KT8M1N272

22

AJIKUHBI: TOMOJIOTHYECKUAN
psn, obmias hopmyna,
HOMEHKJIATYpa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ, (PU3UIECKUE
CBOICTBa

https://m.edsoo.ru/N65WYKD93

23

XUMHUYECKHE CBOUCTBA
AJIIKUHOB

https://m.edsoo.ru/MQ7A03SUC

24

KauecTBeHHBIE peaknu Ha
TPOMHYIO CBSI3b

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

25

CriocoObl MOTy4eHHS U
MPUMEHEHHE AJIKUHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenne 3aga4: pacy€Tsl 1o
YPaBHEHUIO XUMUYECKOU
peakuu

https://m.edsoo.ru/Q7XMPZSRF

27

Cucremarusanusa 1 00001eHne
3HAHUU II0 TEME

https://m.edsoo.ru/19DNOP1N8

28

ApeHbl: TOMOJIOTUYECKUH ps/I,
oOmas opmyna,
HOMEHKJIATypa. DJIEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHUE

https://m.edsoo.ru/M\WVNGDLBK5D



https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D

MoJIeKyJ1 O€H30J1a ¥ TOJIy01a,
ux (pu3NYecKue CBOMCTBA

29

XHUMHUYECKUE CBOMCTBA aPEHOB:
pEaKUMH 3aMEIICHUS

https://m.edsoo.ru/FCNHX9WY1

30

XHUMUYECKUE CBOMCTBA apPEHOB:
peakuuy MpUCcOEINHEHNS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

https://m.edsoo.ru/CSBNGDUCS

31

OcCo0EHHOCTH XUMHUYECKUX
CBOWCTB CTHpPOJIA

https://m.edsoo.ru/F2K2CB5PG

32

Pemenune pacu€THbIx 3a1a4 Ha
OIIpeNIETIEHNE MOJIEKYISIPHOMN
(hopMyITBI OPraHUIECKOTO
BEIIECTBA

https://m.edso0.ru/QFKSRGCXW

33

CriocoObl OTy4eHHS U
MPUMEHEHHE apEHOB

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

34

I'eneTnveckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YTJI€BOIOPOJIOB

https://m.edso0.ru/AIX7QM5T7F

35

Pacuétel mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUH.
Cucremaruzanus 1 00o01eHne
3HAHMH 10 TeMe

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

36

[Ipuponnsiii ra3. [lomytHbie
He(TAHBIE a3kl

https://m.edsoo.ru/CK1CUWWFN

37

KaMmeHHBI# yroib U MpoIyKThI
ero nepepaboTKu

https://m.edsoo.ru/BDDEXD2FV

38

HedT1b 1 cniocoOsI eé
nepepadotku. [Ipumenenne

https://m.edso0.ru/ORE9Y2CYG



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
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG

MPOJIYKTOB IepepaboTKH
HeTH

39

T'enetnyeckas cBsA3L MCKOY
Pa3IMYHBIMH KjlaCCaMHU
YIII€BOJJOPOJIOB

https://m.edsoo.ru/HQ22U8ZHE

40

l'anorenonponsBoHbIE
YTJIEBOJAOPOJIOB: 3JIEKTPOHHOE
CTPOEHUE; peaKkluu 3aMeIIeHH
rajioresa

https://m.edso0.ru/XX94BSSGR

41

JlelicTBue menoyen Ha
TaJIOTEHIIPOU3BOIHBIC.
B3anmopeiictBre
JTUTAIOT€HAIKAHOB C MarHUEM
Y TUHKOM

https://m.edsoo.ru/FF11CTQKA

42

CucreMmaruzanus 1 00o01eHne
3HAHUM MO pa3aerny
"Yraesomopoas"

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

43

KonTtponpHas padoTa o teme
"Yraesogopoab"

https://m.edsoo.ru/EJH90TT50

44

[IpenenpHBIC OTHOATOMHBIC
CIIHPTHI: TOMOJIOTHUECKHUH PSiJI,
oburas ¢popmyna, CTpoeHue
MOJICKYJI, ©30MEPHS,
HOMEHKJIATYpa,
knaccudukanuys, puznyeckue
CBOMCTBA

https://m.edsoo.ru/ISNSKPMLB

45

XMUMHYECKHE CBOUCTBA
MPEIEIbHBIX OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ



https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ

46

CriocoObI mosTyueHust 1
MPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[IpocTsie a¢upsr:
HOMEHKJIATYpa ¥ H30MepHs,
0COOEHHOCTH (PH3MUYECKHUX H
XUMUYECKUX CBOMCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaTroMHbIE CIIUPTHI:
STUJICHTJIMKOJIb U TJIMLEPUH,
ux (pusnvecKre U XMMHUYECKHe
CBOMCTBA

https://m.edsoo.ru/KMYAEB5AX

49

CriocoOsl nostyueHus u
MPUMEHEHHE MHOTOATOMHBIX
CIIMPTOB

https://m.edsoo.ru/EU9L4B5H6

50

@DEHO: CTPOEHUE MOJIEKYJIbI,
(hm3uYecKue CBONCTBA.
ToxcuuHOCTH (peHOIIa

https://m.edso0.ru/0117TP1EX

51

XuMHYecKue CBOMCTBa (heHoa

https://m.edsoo.ru/DRURODFRJ

52

CriocoObI ToTyYeHHsI U
npuMeHeHue perosa

https://m.edsoo.ru/60B9BO0AKU

53

[TpakTrueckas padota Ne 2.
Pemenue skcriepuMeHTaTbHBIX
3aga4 no teme "CrnupTel U
henonnr"

https://m.edsoo.ru/SHOGNHMGK

54

Cucremaruzanuys u 000o01eHue
3HAaHUH 110 TEME

https://m.edsoo.ru/J7BQQOWB6

55

AJ'IL,[[GFI/I,[[LI N KCTOHBI:
QJICKTPOHHOC CTPOCHUC

https://m.edsoo.ru/DHUDYUVGN



https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN

KapOOHHMIIBHOMW TPYIIIBL;

TOMOJIOTUYCCKUE PAIBI, 061].[3,51

dbopmyna, n3omMepus u
HOMEHKJIaTypa

56

AJBJICTHIBI I KETOHBI:
(u3HyUecKre CBOICTBA;
peaKIuy MPUCOETHHCHUS

https://m.edsoo.ru/FTMHFTV8V

57

Peaxiuu oxkucneHus u
KaueCTBEHHBIC PEAKIINH
ATBIETUIOB U KETOHOB

https://m.edsoo0.ru/MT7LK3HUT

58

CriocoOblI mostyueHust
AJIBJACTU 0B 1 KETOHOB

https://m.edso0.ru/KOSEDOZNC

59

OHOOCHOBHBIE TIpE/ICTbHBIC
KapOOHOBBIE KHUCJIOTHI,
0COOEHHOCTH CTPOCHHUS UX
MOJICKYJT

https://m.edsoo.ru/SAG3IMM12R

60

N3omepus n HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
(uznueckue cBoicTBa

https://m.edsoo.ru/88RK8HSL4

61

XUMHUYECKHE CBOUCTBA
MpEeACIIbHBIX 0JTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/FG799CL7C

62

OcoOEHHOCTH CBOWCTB
MYpPaBbUHOMN KUCJIOTHI.
MHoroo6pa3ue kKapOOHOBBIX
KHCTIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

Oco0EHHOCTHA CBOWCTB:
HETpeACTbHBIX U

https://m.edsoo.ru/PO7B20AZG



https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG

apOMaTUYECKHX KapOOHOBBIX,
TMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BhICIIMX
KapOOHOBBIX KUCIIOT

64

[TonATHE O IPOM3BOIHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/ASMOKWR52

65

CriocoOsl nostyueHust u
MIpUMEHEHHE KapOOHOBBIX
KHCIIOT

https://m.edsoo0.ru/ZY83U8721

66

CrnosxHble 3¢upbl:
TOMOJIOTUYECKHUH psJl, oOras
dhopmyna, nzoMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/4AC5QIMALE

67

Ou3nuecKue 1 XUMUIECKUE
cBoOlicTBa 3(pUpoB

https://m.edsoo.ru/TCIGEW2K6

68

Pemenune pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMUYECKOU
peakIuu, Ha OTNpeAeIICHNUE
MOJIEKYJIIPHON (POpPMYJIBI
OpPraHUYECKOTO BEIEeCTBA

https://m.edsoo.ru/K512Q00HVD

69

[IpakTnueckas pabora Ne 3.
Pemenue skcriepuMeHTaTbHBIX
3a1a4 1o teme "KapOoHoBBIE
KkucnoThl. CroxHbie d3PuphI"

https://m.edso0.ru/OGEJG1Z6Q

70

XKupsr: crpoeHne, pusnuecKue
Y XUMHUYECKUE CBONCTBA
(rumponus)

https://m.edso0.ru/9SIVVGAD3



https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3

71

OCoOeHHOCTH CBOWCTB JKUPOB,
CoJepKaLUX OCTATKU
HEMpeeNbHbIX KUPHBIX
KuCIIOT. JKupsl B mpupoie

https://m.edsoo.ru/HAIOMQY A6

72

MBpLia Kak COJIH BBICIIIUX
KapOOHOBBIX KUCIIOT, HX
Moromiee aercteue. [lonstue o
CUHTETHUYECKUX MOFOIIUX
cpencrBax (CMC)

https://m.edsoo.ru/YPLLO9UE?

73

T'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJICOEPKAITUX
OPraHN4YeCKUX BEIIECTB

https://m.edsoo.ru/A8FI5XVSU

74

Pacué€tsl no ypaBHEeHUSIM
XUMHUYECKUX PEaKIni

https://m.edsoo.ru/LZ5VLL2BX

75

Cucremaruzamnus 1 000o01eHne
3HAHUH 110 TEME

https://m.edsoo.ru/S8WM8F7D7

76

OO01as XxapakTepucTuKa
YIJ€BOIOB U Kiaccuukarus
yIIeBOJIOB (MOHO-, AU~ U
MOJIMCAXapH/Ibl)

https://m.edso0.ru/01RIX8HGR

77

MoHnocaxapuabl: puznueckue
CBOMCTBA M HaX0XCHHE B
pHUpoie

https://m.edsoo.ru/SDKMBGIF6

78

IIpuMeHeHue rIroKo36I, €€
3HAa4YEHUE B
KU3HEEATEIIbHOCTH
OopraHusma

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



https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q

79

Hucaxapupl: caxapo3sa,
MaJIbT03a U JIAKTO34.
Haxoxnenue B mpupoe u
MPUMEHEHHE TUCAXAPUJIOB

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

80

[Tonucaxapuasl: ctpoeHue
MaKpOMOJIEKYI, (PU3HYECKHe U
XUMHYECKHE CBOMCTBA,
MIpUMEHEHHE

https://m.edso0.ru/52Z6 UKUNG

81

[TonsiTHE 006 MCKYCCTBEHHBIX
BOJIOKHAX

https://m.edso0.ru/CPO60DRNM

82

Pemenune pacueTHbIX 3a/1a4 Ha
OIpeIeNICHUE JIOJIM BhIXO/1a
MPOJYKTa PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO

https://m.edsoo.ru/FVQ99R8JH

83

CucreMmaruzanus 1 00o01eHne
3HAHUM MO pa3aerny

https://m.edsoo.ru/YTA71S0GH

84

KonTtponsHas padoTa o tTeme
"Kucnopoaconepxarniue
OpPraHM4ecKue coeAMHEHU"

https://m.edso0.ru/40ZT3216M

85

AMUHBI: KJTaccupuKanus,
CTPOCHHE MOJIEKYJI, 00IIIast
bopmyna, uzomepus,
HOMEHKJIaTypa U GU3NYECKue
CBOMCTBaA

https://m.edso0.ru/64T9T10ZV

86

XuMHuJecKue cBolicTBa
aJ'II/I(I)aTI/ILIeCKI/IX AMHWHOB

https://m.edsoo.ru/MYC4DL1GD



https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD

87

AHWINH: CTpOEHUE aHWINHA,
0COOEHHOCTH XUMHUUYECKUX
CBOMCTB aHWJIMHA

https://m.edsoo.ru/FRTQ7TUDA

88

CriocoObI moTyueHust 1
NPUMECHEHHE ATU(PATHUSCKUX
aAMHHOB

https://m.edsoo.ru/LCF82MVKH

89

AMHWHOKHCIJIOTHI:
HOMEHKJIaTypa U U30MEpHUs,
(uznueckue cBoicTBa.
OTtnenbpHBIE MTPEICTAaBUTENH O-
AMUHOKHCIIOT

https://m.edso0.ru/RQOIQFGFVC

90

XuMHYecKHe CBOMCTBA
AMHHOKHUCIIOT, HX
OMOJIOrMYeCcKOe 3HAUCHUE
amuHOKHuCIIOT. CHHTE3 U
TUAPOJIN3 TIENITHIOB

https://m.edso0.ru/16QZ981XZ

91

benku xak nmpupoiHbIe
MOJIUMEPBI; CTPYKTYPHI OEIIKOB

https://m.edso0.ru/C031GD96B

92

XUMHUYECKHE CBOMCTBA OEJIKOB

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

93

AzoTcoaepkaliue
TeTEPOLUKITHICCKIE
coenuHeHus. HyknenHobie
KHCJIOTBI: COCTaB, CTPOCHHE H
OunoJsiornuecKas pojb

https://m.edsoo.ru/6A9U8JIK1G

94

[IpakTueckas pabora Ne 4.
Pemienne skcnepuMeHTAIBHBIX
3a/1a4 1o TeMe
"A3oTcoepxaiiue
OpraHUYecKue coeTuHEeHus"

https://m.edsoo.ru/NC46Z2YR7



https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
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

95

[Ipaktuyeckas padora Ne 5.
Pemrenne skcniepuMeHTAIBHBIX
3aja4 1o Teme "Pacno3HaBaHue
OPraHUYECKUX COCTMHEHUI"

https://m.edso0.ru/4GSLO35TE

96

KonTtposnsHas paboTa o teme
"AzoTcoepkaiiue
OpraHuYecKue coequHeHus"

https://m.edso0.ru/R69Q6G80U

97

OCHOBHBIE TTIOHATHSA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHNH U METOJIBI UX
CHUHTE3a —I0JIMMEPHU3AIUA U
MOJINKOHIEHCAITHS

https://m.edso0.ru/7SVOS1I0N

98

[lmactmaccel. YTunuzanus u
nepepaboTKa MIacTuKa

https://m.edsoo.ru/AIU7EQ648Y

99

DJacToMephl: HATypaIbHbIN
CUHTETHYECKUE KaydyKH.
Pe3una

https://m.edsoo.ru/SO6ALFPLS8

100

Bomokna: HaTypaJbHEIC,
HNCKYCCTBCHHEIC,
CHHTCTHYCCKUC. HOJII/IMepI)I
CIICHUAJIPHOI'O Ha3HAYCHUA

https://m.edsoo.ru/DQOJRVK4H

101

[IpakTueckas pabora Ne 6.
Pemenne skcniepuMeHTAIBHBIX
3a7a4 1o teme "Pacrno3naBanue
IJIACTMACC U BOJIOKOH"

https://m.edsoo.ru/Y1QQLRS0P

102

O06o00611eHne U cucTeMaTH3aIus
M3YyYEHHOI'0 MaTepHaa 1o
TeMe "BbICOKOMOTIEKYIISpPHbIE
coenuHeHus"

https://m.edsoo.ru/REGCOZS45



https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
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

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KVIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe HH(poBbIE
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero H3ydeHusi = odpa3oBaTeibHbIE pecypchl
padoThI padoThI

Atom. CocTaB aTOMHBIX SITIED.

1 N 1 https://m.edsoo.ru/NOPBJ3G7J
XuMmuueckui 3ieMeHT. 130ToIIbI
CrpoeHue 3IeKTPOHHBIX

2 000JI0YeK aTOMOB, KBAaHTOBEIE 1 https://m.edso0.ru/9MTBPF8U5
quciia
Knaccudukanus xuMmuaeckux

3 3JIeMeHTOB (S-, p-, d-, f- 1 https://m.eds00.ru/MDGLT301C
AIIEMEHTHI)
P

4 ACTIPEICIICHIE SICRTPOHOB 1O 1 https://m.edsoo.ru/HNSVJRET2
ATOMHBIM OpPOUTAISIM
DNeKTpOHHBIC KOH(PUTYpAITIH

5 aTOMOB DJIEMEHTOB B OCHOBHOM 1 https://m.edso0.ru/56M011PUG
1 BO30OYXJIEHHOM COCTOSTHUH
DNeKTpOHHBIC KOH(GUTYpaIuu

6 HOHOB. 1 https://m.edsoo0.ru/3ZORH4PQL
DIEeKTPOOTPHUIIATEILHOCTh
[Tepuoaudeckuii 3aKOH U
[Tepuoauueckas cucrtema
XUMHAYECKUX di1eMeHToB J1. .

7 A 1 https://m.edsoo.ru/RRTS1FRBD

MenneneeBa, CBs3b €
COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB



https://m.edsoo.ru/N0PBJ3G7J
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

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKUX IJIEMEHTOB
1 00pa3yeMbIX MU TIPOCTHIX H
CJIOJKHBIX BCHICCTB I10 I'pyIiiamMm
Y TIepHOaM

https://m.edsoo.ru/M2BG8LQGU

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunnl xuMuueckou CBA3U.
Mexann3mbl 00pa3oBaHUs
KOBAQJICHTHOM CBSI3U.
BonopoHas cBs3b.
MexMonexynsspHbie
B3aUMOJCICTBUSA

https://m.edsoo0.ru/YSFOZQORM

11

BanentHOCTH 1 BaJICHTHBIC
BO3MOJKHOCTH aTOMOB. CBS3b
3JIEKTPOHHOM CTPYKTYpPHI
MOJIEKYJI C UX T€OMETPHUUECKUM
CTPOCHHEM

https://m.edsoo.ru/FLOBCCB2E

12

[IpencraBiaeHust 0 KOMIUIEKCHBIX
COEJIMHEHUSX: COCTaB U
HOMEHKJIaTypa

https://m.edsoo.ru/PNUHMOOP5

13

BemiectBa MOJICKYJIAPpHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS.
Tumnsl KpUCTAJUIMICCKUX
PCUICTOK U CBOICTBa BCIICCTB

https://m.edsoo0.ru/40CASLVY3

14

Ilonsatue o AUCTICPCHBIX
CUCTCMax. Hpe,Z[CTaBJ'ICHI/IC 0
KOJUIOMJHBIX paCcTBOpax

https://m.edsoo.ru/SQWSNJIMIOQ



https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0

15

HctrHHBIE PACTBOPHI:
HACBIIICHHBIC U HEHACHILICHHBIE,
PacTBOPUMOCTb.
Kpucramnoruaparsl

https://m.edsoo.ru/MI12GZKJ8B

16

CriocoOb1 BEIpayKEHHS
KOHIICHTpAIIMU PaCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemenue 3amau ¢
HUCIIOJIL30BAaHUEM HOHATUU
""MaccoBasi J0J1s1 paCTBOPEHHOTO

nn

BCIICCTBA ', MOJIApHaA

KOHIEHTparus"

https://m.edso00.ru/9YYG9X6FN

18

Knaccudukanus n
HOMEHKJIaTypa HEOpraHUYeCKUX
BELIECTB

https://m.edsoo.ru/Y3JUKOMC4

19

CucreMmaruzanus 1 00o01eHne
3HAHUH 110 TEME

https://m.edsoo.ru/7LEFEOFM5

20

KonTtponsHas paboTa o remam
"CTtpoeHue aroma.
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cuctema
XUMHUYeCKuX 3jeMeHToB 1. 1.
MenneneeBa", "Ctpoenue
BemecTBa. MHOrooOpasue
BelecTs"

https://m.edsoo.ru/5ARJUK9HZ

21

Knaccudukanus XuMuueckux
peaKurii B HEOPraHUYECKOU U
OpraHMYeCKOM XUMHH. 3aKOH
COXpAaHEHUSI MacChl BELIECTB;
3aKOH COXpaHEHHUs U

https://m.edsoo.ru/ZOMZM8REE



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
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE

IIpEBpALICHUS YHEPTUHU IIPU
XUMUYECKUX PEAKLUAX

22

TennoBeie 3 peKTh
XUMUYECKUX PEAKIUH.
TepmoxuMuueckue ypaBHEHUS

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

23

Brrunciienus no ypaBHEHHUSIM
XUMHUUYECKUX PEAKIN U

TECPMOXUMHUUYCCKUM YPAaBHCHUAM

https://m.edsoo.ru/\V\5WAVUX0H

24

CKOpOCTh XMMHUYECKOH peaklinu,

€€ 3aBUCUMOCTb OT Pa3IUYHbIX
¢dakropos. Katanus u
KaTaJIn3aTOPbI

https://m.edsoo.ru/DSEHND9EL

25

['omorenHbIe U reTeporeHHbIe
peakiumn

https://m.edsoo.ru/RN8POZ7YO

26

[Ipaktrueckas pabota Ne 1 o
Teme "BiusHue paznuyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKOH peakiuu"

https://m.edsoo.ru/NGQO5JTY7

27

OO6patumbie 1 HEOOpaTUMBIE
peakiuu. XMMHYECKOe
paBHOBecHE

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTuueckas pabora Ne 2 o
TeMme "BiusHue paziuyuHbIX
(hakTOPOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBECHS"

https://m.edsoo.ru/UMBG65DAVK

29

QHGKTPOHI/ITI/ILIGCKEIH
JUuccoluranus. CuibHBIC U

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



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
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0

ciabbie AMeKTpouThl. CTeneHb
JMCCOLUALINT

30

HoHnHOoE npon3BeneHuE BOBI.
Cpena BOAHBIX pacTBOPOB.
Bonoponusriit nokasarens (pH)
pacTtBopa

https://m.edsoo.ru/7S6FNI1YU

31

I'maponns coneit. Peakuu,
MIPOTEKAIOIINE B pacTBOpax
AIIEKTPOJIUTOB

https://m.edsoo.ru/LSHMAMHLJ

32

[IpakTuueckas padbora Ne 3 o
TeMe "XUMHYECKHE pEaKINH B
pacTBOpax IEKTPOJIUTOB"

https://m.edsoo.ru/RD8CXFMNS

33

OKHUCIUTETBHO-
BOCCTAHOBUTEILHBIC PEAKITHH.
Baxxueiime OKUCIUTEIN U
BOCCTaHOBHUTEIHN

https://m.edsoo.ru/AF9ATHSZT

34

MeTo1 37€KTPOHHOTO
(271IeKTOHHO-MOHHOTO) OajaHca

https://m.edsoo.ru/LCSPR4PCZ

35

DNEeKTPOIN3 PaCTBOPOB U
pacIuiaBoB BELIECTB

https://m.edsoo.ru/7UC0BIP3Q

36

Pemenne 3a/lav pa3JINYHbIX
THUIIOB

https://m.edsoo.ru/MBRCJ2BHV

37

Pemenue 3amgau Pa3INIHbIX
THUIIOB

https://m.edsoo.ru/REEKUYHAU

38

Cucremaruzanus 1 0000IIeHNIE
3HAHUU 110 TeMe " XUMHUYECKHUE
peakuun"

https://m.edsoo.ru/O0CUUKMF1



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
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1

39

KonTtposnsHas paboTa o teme
"Xumuueckue peaxuu"

https://m.edso0.ru/E120ZSNS2

40

IlonoxxeHne HEMETAJIJIOB B
[Iepnoauueckoii cucreme
XUMUYECKnX deMeHToB J1. Y.
MeneneeBa 1 0COOCHHOCTH
CTPOCHUS X aTOMOB.
du3nyeckre CBOMCTBA
HEMETAJIOB

https://m.edso00.ru/S2T11G534

41

AnnoTponus HEeMeTauIoB (Ha
pUMepe KUCIOPOoaa, CepHl,
dbocdopa u yriepoaa)

https://m.edsoo.ru/DKHVETX6S

42

Bopaopon: nonyuyenue,
(br3UYEeCKre U XUMHUYECKUE
cBoiicTBa. ['mapuambl

https://m.edsoo.ru/EOAB3TJZ2

43

T"a;moreHsl: Hax0XICHUE B
MIPUPO/IE, CIOCOOBI MOTYUYCHUS,
(hbM3UYEeCKUEe U XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/SESM200XI

44

["aloreHoBO10POIBI.
Baxwueitmme
KHCJIOPOJICOICPIKAIINE
COEIMHEHMS TaJOIeHOB

https://m.edsoo.ru/FWWH6A36J

45

JlaGopaTopHbie 1
MIPOMBIIICHHBIE CITOCOOBI
MOJTy4€HUS TaIOT€HOB.
[IpuMeHeHre raloTeHOB U UX
COCIMHEHUI

https://m.edsoo.ru/ULSR2WQ2T



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

46

[Ipaktuyeckas padora Ne 4.
Pemrenne skcniepuMeHTAIBHBIX
3aja4 o teme "l'anorensr"”

https://m.edsoo.ru/VJHPY U202

47

Kucnopoa: naboparopHeie u
IIPOMBIILIJIEHHBIE CIIOCOObI
MOJTy4eHUs1, PU3NIECKUE U
XUMHYEecKue cBoicTBa. O30H.
[Ipumenenne kuciIopoaa u
030Ha

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

48

OKcHIbl U IEPOKCUIBI

https://m.edsoo.ru/AMRVPMOQAI

49

Pemenue 3aga4 pa3nmyHbIX
THUIIOB

https://m.edso00.ru/Q8L50HZYY

50

Cepa: HaxOXJIeHHUE B PUPOJIE,
CrocoObI TIOJTyYeHUS,
(buznueckue 1 XMuMHUYECKUE
CBOMCTBA

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

51

CepoBonopo, cyabdumbt

https://m.edsoo.ru/PMQO9PHT23

52

Kucnopoaconepxaiue
coenuHeHus cepbl. OcobeHHOCTH
CBOMCTB CEpHOM KUCIIOTHI

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

53

[IpakTueckas pabora Ne 5.
Pemenne sxcnepuMeHTAIBHBIX
3aga4 no teme "Cepa u e€
coequueHus"

https://m.edso0.ru/9S76ZZRFW

54

A30T: HaX0XJICHHE B IIPUPOJIE,
crnocoObl NOJTy4EHus,
¢bu3HUecKre 1 XUMUYECKHE
CBOWCTBAa. AMMHAK, HUTPUIBI

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

Kucnoponaconepxamme
COCIMHEHUS a30Ta.
OcoOeHHOCTH CBOMCTB a30THOM
KHCJIOTHI

https://m.edso0.ru/271860BC3

56

[IpuMeHenue a3oTa u ero
COeMHEHUI. A30THBIC
yaoOpeHust

https://m.edsoo.ru/MO1P0340QF

57

docdop: HAXOXKICHHUE B
MIPUPO/IE, CIOCOOBI MOTYUYEHUS,
(bHSPI‘-ICCKI/IC U XUMHUYCCKHUEC
cBoiictBa. ®ochuasl u pochun

https://m.edso00.ru/PXZ01Z20S0

58

Oxcunbl dpocdopa,
dhocdhopconepkarire KUCIOTHI.
Comnu hochopHON KUCTOTHI

https://m.edso00.ru/00ZT28DNQ

59

[Ipumenenne docdopa u ero
coequaeHni. DochopHbie
yaoOpeHust

https://m.edso0.ru/99E3JYYTM

60

[IpakTueckas padota Ne 6.
Pemenue skcriepuMeHTaTbHBIX
3ama4 o teme "Azot u pochop
U UX coequHeHus"

https://m.edso0.ru/97LCBYXY?2

61

Yriepona: HaX0XJICHHUE B
MPHUPOJIC, ATIOTPOITHBIC

Mo duKanuu; GU3nIecKue u
XHMHYECKHE CBOICTBA,
MIPUMEHEHHE

https://m.edsoo.ru/IWDS3OTDR

62

Oxcup yrnepona(ll), okeun
yraepoaa(lV), yronbnas
KHUCJIOTa U €€ COJIU

https://m.edsoo.ru/6DLNT13TE



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

63

Pewenue 3ana4 pa3anyHbIX
THUIIOB

https://m.edso0.ru/PQWKCINJIX

64

Kpemuuit: HaxoxaeHue B
pUPOJIE, COCOOBI MOTYYEHUS,
¢bu3nvecKkne 1 XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/R7FY3Y3BW

65

Oxkcup kpemuus(1V),
KPEMHUEBast KUCIIOTA, CHITUKATHI

https://m.edsoo.ru/NTQOS329K

66

[IpuMeHeHne KpeMHUS U €T0
coegunennii. CTEKIIO0, €ero
MOJIy4€Hue, BUbI CTEKIa

https://m.edso0.ru/1XJ00600T

67

Pemenue 3aga4 pa3zauyHbIX
THUIIOB

https://m.edso0.ru/S5319XD1S

68

CucreMmaruzanus 1 00o01eHne
3gagui mo reMe "Hemetamier"

https://m.edso0.ru/QCSGMOTFS

69

KonTtponsHas padoTa o teme
"Hemerasner"

https://m.edsoo.ru/VPSTFCAFI

70

AHanus pe3ynbTaToB
KOHTPOJILHOU paboThl,
KOPPEeKIHsI OIHO0K

https://m.edsoo.ru/LAOAONSJ7

71

ITonoxeHre MeTaIOB B
[Tepuoaudeckoit cucreme
XUMHUYECKUX DJIEMEHTOB.
OCoOCHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0UEK aTOMOB
METaJIJIOB

https://m.edsoo.ru/57FR910QP1



https://m.edsoo.ru/PQWKC1NJX
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

72

OO6mue puznyeckue CBOMCTBa
MetaiioB. [Ipumenenue
MCETAJIJIOB B 6I)ITy 1 TCXHHUKE

https://m.edsoo.ru/ICNOR6AKW

73

Crnasel MetasuioB. Kopposust
METaJJIOB

https://m.edso00.ru/1V3XS7EXT

74

Pewrenue 3ana4 pa3nnyHbIX
TUIIOB

https://m.edsoo.ru/HCZY575D9

75

DNEKTPOXUMHUECKUN Psifl
HanpsbKkeHui MetaiioB. OOmme
CroCcOOBI MOTyYEHUS METAJIJIOB

https://m.edsoo.ru/SWJLF3YLW

76

OO011as XxapakTepucTuKa
MeTtaioB | A-rpynmsl
[Tepuonnueckoit CUCTEMBI
XMUMHYECKUX DJIEMEHTOB.
Harpwuii u xanuii: nojsiyueHue,
(buznueckue 1 XuMU4ecKue
CBOMCTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB M UX COCIUHEHUI

https://m.edsoo.ru/W4VWNSJ5E

77

OO6mras xapakTepucTuKa
MetauioB || A-rpymms
[Tepuoanueckoit CuCTEMBI
XUMHYECKUX DJIEMEHTOB.
Marnuii 1 KanplUuii: IOJTy4YeHHe,
(hbM3UYECKUEe U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COCAUHCHUN

https://m.edsoo0.ru/Q4YBTZ3RY

78

JKEcTKOCTh BOIBI M CIIOCOOBI €8
yYCTpaHEHUS

https://m.edso0.ru/609WLKNTN



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
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

79

ANOMUHMIL: TIOJy4YeHHE,
¢bu3nvecKkne 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

https://m.edsoo.ru/OZHBSJBQ6

80

AmdoTepHbIe CBOIICTBA OKCHIA
U TUJIPOKCHUA AJIFOMUAHUS,
TUAPOKCOKOMIIIICKCHI
AJIIOMHWHUA, UX IPUMCHCHUC

https://m.edsoo.ru/RM2IRHCBM

81

Pemrenue 3aga4 paznuyHbIX
TUIIOB

https://m.edso0.ru/ZCTJX7CQ3

82

[IpakTnueckas padborta Ne 7.
Pemenne skcriepuMeHTaTbHBIX
3a7a4 o teMe "MeTayuibl
IJIAaBHBIX ToArpymm"”

https://m.edsoo.ru/ZR9H28T3K

83

OO6mras xapakTepucTuKa
METaJUIOB IOOOYHBIX IO PYIIIT
(b-rpynm) Iepuonnueckoi
CHCTEMBI XUMUYECKHUX
AJIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

duzndeckre ¥ XUMHYIECKHUE
CBOMCTBA XpoMma U €ro
COCﬂHHeHHﬁ, X IPUMEHECHUC

https://m.edsoo.ru/EMH85BONN

85

Baxueiiime coequHeHus
Mapranna. [lepmanranar kanus,
€ro OKHCIUTEIbHBIE CBOMCTBA

https://m.edsoo.ru/TVZPEX8X4

86

Du3nYECKUE U XMMUYECKHE
CBOMCTBA JKEJI€3a U €ro
coenuneHui. Ilomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKeye3a

https://m.edso0.ru/71YSMIGSD



https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
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

87

dusznueckue 1 XUMHUYECKUE
CBOICTBA MEJIN U €€
COCIMHEHUH, UX IPUMEHEHNE

https://m.edso0.ru/GET2L9K3X

88

duznyeckre 1 XUMHUYIECKHE
CBOIICTBA IIMHKA U €TI0
COCIMHEHUH, UX IPUMEHEHHUE.
' apOKCOKOMILIEKCHI IMHKA

https://m.edso0.ru/O4C50QKBEJ]

89

[IpakTnueckas pabora Ne 8.
Pemenne skcriepuMeHTaIBHBIX
3aja4 rno teme "MeTtanmibl
MOOOYHBIX MOATPYIH"

https://m.edsoo.ru/BAJAYWS82G

90

Pemenue 3ana4 pa3znmyHbIX
THUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O000111eHNE U CUCTEMATH3ALMS
M3y4EHHOTO MaTepuaa 1o TeMe
"MeTamnsr"

https://m.edsoo.ru/NHKRDJUTS

92

KonTtponsHas paboTa o reme
"Merayuibr"

https://m.edsoo.ru/4262V30B1

93

AHanus pe3ynbTaToB
KOHTPOJILHOU paboThl,
KOPPEKIHsI OIHO0K

https://m.edsoo0.ru/KGZ0DOKTT

94

Ponp xuMuu B o0ecIieueHuN
YCTOI‘/’I‘II/IBOFO Pa3BUTHA
yenoBedecTBa. [lonsaTue o
HAaYYHBIX MCTOJAAaxX
HUCCICOOBaHHUA BEUICCTB

https://m.edso0.ru/SSTSRWKS8

95

HayuHble npUHIUIIBL
OpraHU3alui XUMHUYECKOTO

https://m.edsoo.ru/V4Y20W8UR



https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
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

IIpOU3BOACTBA. HpOMBIH_UIeHHBIe

crocoObl MOJTYYEHUS
BaKHEUINX BEIIECTB

96

XUMHUYECKOE 3arpsi3HEHNE
OKpYKarOILIEH CPeJIbl U €ro
II0CICACTBUA

https://m.edsoo.ru/HFYWAQ1VW

97

XHMHUS U 30pOBbE YEIOBEKA.
JlexapCTBEHHBIE CpEACTBA

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

98

Xumus numy. Pojis XumMun B
oOecIieueHn i MUIIEBOH
0€e30MmacHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

KocMmernueckue n
nap@groMepHbIe CpeCTBa.
BriToBas xumus

https://m.edsoo.ru/0VV85PPBKW

100

XUMUS B CTPOUTEIIHCTBE.
Baxwueiimne cTpouTenbHbIE U
KOHCTPYKIIMOHHBIE MaTepUabl

https://m.edsoo.ru/5SFX2N2T3J

101

XHUMHA B CEIbCKOM XO3SHCTBE.
Opranndeckre 1 MUHEPAJIbHbBIE
ynoOpeHus

https://m.edsoo.ru/YY395RQAJ

102

Cucremaruzanus u 00o01enne
3HAHUU II0 TEME

https://m.edsoo.ru/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102
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MPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIOJIATal0IIMEe MOHATUS (XUMUYECKHUI 3I€MEHT, aTOM, U30TOIIbI,
9JIEKTPOHHAsT 000J0YKa aroma, S-, p-, O-3JIEKTPOHHBIC OpOUTAIH
aTOMOB, OCHOBHO€ M BO30YKJIEHHOE COCTOSIHHE aTOMa, NOH, MOJIEKYJa,
BAJIEHTHOCTb,  JJIEKTPOOTPHUIIATENbHOCTh,  CTEMEHb  OKUCJICHHS,
XMMHUEecKasi CBSI3b (0- W T-CBSA3b, KpaTHBIE CBSA3M), THOpUIU3aLus
aTOMHBIX OpOHTaNel, KpUCTAIJIMYecKas pemérka, MOJjb, MOJIIpHas
Macca, MOJIIpHBIH 00BEM, MoOJIApHAs KOHLEHTpalus, pacTBOPbI
(MCTUHHBIE, TUCTIEPCHBIE CHCTEMBI), KPUCTAJUIOTUAPATHI, YTIEPO HBIH
cKeseT, (pyHKIMOHAJIbHAs IpyIa, pajukal, H30Mepbl, CTPYKTypHas
dbopmyna, wu3omepus (CTpyKTypHas, reoMeTrpuyeckas  (mmc-,
TPAHCU30MEPHsI), TOMOJOTMYECKHH psiji, TOMOJIOTH, YIJIEBOAOPOBI,
KHUCJIOPOJ- M a30TCO/AEPIKAIINE COCTMHEHNS, OUOJIOTHYECKN aKTHBHBIE
BellecTBa (YIraeBOIbl, JKUPBL, OCJIKH), MOHOMED, TIOIUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIUHEHHUS, KPEKHUHI, PU(MOPMMHI,
TUIBl XUMHMYECKMX peakUui (OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE,
9K30- M SHAOTEPMHUYECKHE, PEeaKIUM MOHHOTO OOMEHa, TroMo- U
reTeporeHHble, oOpaTumMble U HEOOPAaTUMBIE), PACTBOP, JIEKTPOJIUTHI,
HE3JIeKTPOJIUTHI,  JJIEKTPOJUTHYECKas  JAMCCOLMALUS,  CTEeHb
JMCCOLIMALIUY, OKUCIINUTENb, BOCCTAHOBUTENb, 3JIEKTPOJIM3, CKOPOCTb

XUMHYECKOM p€aKiuuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TCOPUS XUMHUYECKOT'O CTPOCHHUS OPraHUYECKHX
BemectB A.M. bytnepoBa, Teopusi SIEKTPOIIUTUIECKON AUCCOIHAIINH,
[Mepuomuueckwnii 3akon J[.. MennaeneeBa, 3aKOH COXpaHEHUSI MAcChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XMMHUH, MUPOBO33PEHUYECKHUE
3HaHMUs, JeXKalMe B OCHOBE IOHUMaHUs IPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIC IIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HAa aTOMHOM, MOJICKYJIAPHOM W HAAMOJICKYJISIDHOM YPOBHSAX




1.3

IpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX peaKm/Iﬁ,
TCPMOJUHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX Hux

IMPOTCKaHUA, O XUMHUYCCKOM PaBHOBCCHUH, JUCIICPCHBIX CUCTEMAxX

1.4

(hakTONIOTMYECKHE CBEICHUS O CBOMCTBAX, COCTaBe, MOJIYICHHH U
0€30MacHOM  HUCIIOJIb30BAHUM  BAKHEHIIMX  HEOPraHHUYECKUX |
OPraHWYECKUX BEIIECTB B OBITY M MPAKTUUYECKOW JEATEIHLHOCTH

YCI0BCKa

1.5

o011Me Hay4YHble MPUHIUIBI XUMHUYECKOTI0 MPOU3BOJICTBA (HA IIpUMEpE
MIPOU3BOJICTBA CEPHON KHCIIOTHI, aMMHaKa, METaHOJA, NepepaboTKH

He(pTH)

CdopMHpPOBaHHOCTH YMEHUI BBISBIISATD:

2.1

XApaKTCPHBIC TIIPHU3HAKKM W B3aMMOCBA3b HU3YUCHHBIX HOH?ITI/II\/JI,
OPUMECHATb COOTBCTCTBYIOIIUC TOHATHA IIPHU OIMMCAHUW CTPOCHHUA U

CBOWCTB HEOPraHUYECKUX U OPTaHUYECKHUX BEIIECTB U UX MTPEBPALLICHUI

2.2

B3aMMOCBSI3b XUMUUYECKUX 3HAHWUU C TOHSATHUSMU U TIPEACTABJICHUSIMHU
JIPYTUX MPEIMETOB ISl 00JIee 0CO3HAHHOTO TOHUMAaHUS U 0OBSICHEHUS

CYIIHOCTH MaTepUajIbHOTO €UHCTBA MUpa

CdopmupoBaHHOCTH YMEHHUS UCIIOJIb30BATh

3.1

HAaUMEHOBAHUS XMMHUYECKUX COCJAWHEHUN MEXIYHapOIHOTO COr03a
TEOPETUYECKOW W TPUKIAAHOW XHMHUHM U TpUBUAJIbHbIE Ha3BaHUSA
BEIIECTB, OTHOCAIIMXCS K HM3YYEHHBIM KJaccaM OpPraHMYecKHX |

HEOPraHN4CCKUX COC,I[PIHCHHI;'I

3.2

XMUMHUYECKYI0 CUMBOJIUKY IJIsi cOCTaBieHHs] (OpMyJ HEOPTaHUYECKHX
BEUIECTB,  MOJICKYJISIPHBIX U CTPYKTYpPHBIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKENIETHBIX) (POPMYII OpraHUYECKHX BEIIECTB

CdhopmupoBaHHOCTH yMEHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHn4dCCKHUC BCHICCTBA, CAMOCTOATCIILHO BLI6I/IpaTL OCHOBAaHUA H

KPUTCPUHN I Knaccn(bnxaunn N3Yy4aCMbIX XUMHUYCCKUX 0OBEKTOB

4.2

OpraHu4eCKUC BCIICCTBA, CaAMOCTOATCIILHO BLI6I/IpaTL OCHOBaHUA H

KPpUTCPUHN IJIA KJ'IaCCI/I(I)I/IKaLII/II/I HU3Y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3NMYHBIM TPHU3HAKaM (YHCIY M COCTaBYy pPEarupyrolINX BEIECTB,
TermoBoMy 3(dekTy peakuuu, H3MEHEHHMIO CTEeHeH OKUCICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTannsaTOpa)

C(i)OpMI/IpOBaHHOCTB YMCHHA XapaKTCPU30BaATh IJICKTPOHHOC CTPOCHUC
aTOMOB (B OCHOBHOM H B036Y)KI[éHHOM COCTOHHI/II/I) U HOHOB

XUMHYECKUX DJIeMEHTOB 1 — 4 NnepnuoaoB HCpHOI[H‘-IGCKOfI CHUCTCMBI




J.1. MenzeneeBa 1 uX BaJICHTHBIE BO3MOXKHOCTH, UCIIOJIb3Ysl IIOHATHUS

S-, p-, 0-3IIEKTPOHHBIC OPOUTAIIN, SHEPTETHYECKUE YPOBHH

ChopMupOBaHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHX IEMEHTOB M 00pa3yeMbIX UMHU COECTUHEHUH 110

IIEPUOIaM U Irpyniam

ChopMupoBaHHOCTE yMEHHUS COCTaBISATh YPAaBHCHHS XHUMHYCCKUX

peakuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKunﬁ oCcpeaACTBOM

COCTaBJICHUA 3JICKTPOHHOTO OanaHca 3TUX peaKHI/Iﬁ

7.2

YPaBHEHUSI PEAKIUN pa3JIMYHBIX THIIOB; IIOJIHBIE M COKpAalllEHHbIE
YpaBHEHUS pEaKUMil HOHHOrO oOOMEHa, Y4YUThIBas YCIOBHUS, IpHU

KOTOPBIX OTHU pC€aKIU UOAYT 10 KOHIIA

7.3

peakuii TUAPOIN3a, PEaKIMii KOMIUIEKCOOOpa3oBaHUs (Ha MpUMeEpe

TUAPOKCOKOMILJIEKCOB IIMHKA U aJTFOMUHUS)

CdopMHUpOBaHHOCTH YMEHHUS TIOATBEPKIATH:

8.1

Ha KOHKDPETHBIX IpUMEpax XapakKTep 3aBUCUMOCTH PEaKIIMOHHOU
CHOCOOHOCTH OPraHMYeCKHX COEOUHEHHM OT KpaTHOCTH M THUIIA
KOBaJICHTHOM CBSI3U (O- W T-CBS3M), B3aUMHOTO BIIUSHUSL aTOMOB U
TPyl aTOMOB B MOJIEKYJaX, a TaKKe€ OT OCOOCHHOCTEH peanu3aluu

Pa3IMYHbBIX MEXaHU3MOB MIPOTEKAHUS peaKLui

8.2

XapaKTCPHbIC XUMHUUYCCKUC CBOMCTBaA BC€IIECCTB COOTBETCTBYIOIIMMU

OKCIICPUMCHTAMH U 3allUCAMU ypaBHeHI/Ifl XUMHUYCCKUX peaKHI/Iﬁ

ChopmMupoBaHHOCTh YMEHUSI XapaKTEpU30BaTh COCTaB U BaKHEUIINE
CBOMCTBa BEIIECTB, MPHUHAUICKANINX K OINpeneiaéHHBIM KilaccaM U
IpylmaM COeIUHEHUI (MpOCThble BEUIECTBA, OKCHJIbI, THUIPOKCHUIBI,
COJIM; YTTIEBOJOPO/IbI, MPOCTHIE 3(DUPBI, CIUPTHI, PEHOBI, aTbIACTUIbI,
KETOHBI, KAPOOHOBBIE KHCIOTHI, CIOKHBIE 3(DUPBI, KUPBI, YTIEBOMIDI,

aMHUHBI, aMUHOKHCJIOTHI, OCIIKH )

10

ChopmMupoBaHHOCTh yYMEHHUS MPOBOIUTH PACUETHI MO XUMUYECKHM
dbopMynaM U ypaBHEHHUSM XUMHUYECKHX PEaKIHil C MCHOJIb30BaHUEM

(I)I/ISI/ILIGCKI/IX BCIINYHNH:

10.1

Macchl (00bEMa, KOTHUecTBa BEIIeCTBA) MPOAYKTa PEAKIIMH, €CITH OTHO
U3 HCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C ONpPeAeNEHHON
MacCOBOI J10JIel paCTBOPEHHOTO BEIIECTBA WM IaHO B U30BITKE (MMeEeT

MIPUMECH)

10.2

MaccoBO# Ui 00BEMHOM 10, BBIXOJa MMPOIYKTA PEAKLIUU

10.3

TeTI0BOro 3 dekra peakuit




10.4

00BEMHBIX OTHOLLIEHUN I'a30B

10.5

10 HAXOXKJICHUIO0 XUMHUYECKOW (POPMYITBI BEIIeCTBa

11

Bilanenue cucteMoi 3HaHUM O METOJAX HAy4YHOI'O IO3HAHUS SBICHUUN
OPUPOJIbI, HCHOJB3YEMBIX B €CTECTBEHHBIX Haykax MU YMEHHE
OPUMEHSTh A3TH 3HAHUA NPU DKCIEPUMEHTAIBHOM HCCIIEI0BAHUU
BEIIECTB U ISl OOBSICHEHUSI XUMUYECKUX SIBJICHUH, IMEIOLINX MECTO B
IpUpOJIE, TPAKTUYECKOHN NIEATEIbHOCTH YE€JIOBEKA U B IMOBCEIHEBHOM

KHU3HHU

12

CdopMupoBaHHOCTh YMEHHUSI TMPUMEHSTH (MCIOJB30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEIIECTB I SKCIEPUMEHTAIHLHON TPOBEPKHU
TUTIOTE€3 OTHOCUTEIILHO 3aKOHOMEPHOCTEH TMPOTEKaHUS XUMHUYECKHX
peakui M TPOTHO3UPOBAHUS BO3MOMXKHOCTEM MX OCYIIECTBIICHUS;
CHUCTEMHBIC XUMHUYECKHE 3HAHUS TSI OOBSICHEHUSI W MPOTHO3UPOBAHUS
SIBIICHUH, MMEIOIUX €CTECTBEHHOHAYYHYIO TPHPOAY; IJsl TPUHSATHS

TPaMOTHBIX PEIICHH TPOOJIEM B CUTYalIUsIX, CBSI3aHHBIX C XUMUEH

13

CdopMHUpOBaHHOCTH YMEHHS TIJIAHUPOBATH W MPOBOJANTh XUMHUECKHI
9KCIEPUMEHT (TOJIyu€HHUE W H3Y4YE€HHE CBOWCTB HEOPTaHUYECKUX H
OpraHMYECKUX BEIIECTB, KAueCTBEHHBIE pEaKIUU YIIIEBOJOPOJIOB
Pa3IMYHbIX KJIACCOB M KUCIOPOCOAEPIKAIINX OPTraHUYECKUX BEILECTB,
pelleHne  SKCIEepUMEHTANBHBIX  33Jady [0  PaclO3HABAHHUIO
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB) C COONIOIEHUEM IMpPaBUI
Oe3omacHOro  oOpamieHuss C  BelIeCTBaMH U JIaDOPaTOPHBIM
obopynoBanueM; (HOpPMyIUPOBATh LIETU MCCIEAOBAHUS; IPEICTABIATh
B pa3nu4HON (opme pe3ynbTaThl SKCIEPUMEHTA, aHAIU3HPOBATH U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMHUpoBaHHOCTH YMEHHUS OCYLIECTBIATH I€IeHANPABICHHBIN TTOUCK
XUMHUYECKOW WHGOpMAIMM B PA3IUYHbIX HCTOYHUKAX (HAy4yHas U
y4eOHO-Hay4YHasi JUTEpaTypa, CPeACTBAa MaccOBOW WMH(pOpMAIMU, CETh
Wurtepner u japyrue), KpUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpopMalnIo, nepepadbaTeiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUH C

MOCTaBJICHHOW y4eOHOI 3amaueit

15

CchopMHpPOBaHHOCTh yMEHHMS MPOTHO3UPOBATh, AHAJIU3UPOBATH U
OLIEHMBaTh HMH(MOPMALMIO C TO3UIMHA HKOJIOTMYECKOW 0e30MacHOCTH
HOCIECTBUM OBITOBOM M MPOW3BOACTBEHHON NIESATENBHOCTH YelIOBeKa,
CBSI3aHHOM C mepepaboOTKO BemecTB; CHOPMUPOBAHHOCTH YMEHHH
OCO3HaBaThb  ONACHOCTb  BO3JCMCTBUS HA  JKUBBIE  OPraHU3MBI
ONpENEIEHHBIX BEUIECTB, MOHMMAs CMBICH IIOKa3aTens MpeAeiabHON

I[OHYCTI/IMOﬁ KOHOCHTpAllU, W TMOACHATbL Ha MIpUMEpax CITOCOOBI




YMCHBUICHUA HW MNPCAOTBPALICHUA HUX BPCAHOTO BOSHGﬁCTBHH Ha

OpraHusMm 4CJI0OBCKa




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
O XuUMnmn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

TeopeTnueckue OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIETb CTPOSHHs aroma. Pacmipenenenue
9JIEKTPOHOB TI0 JHEPreTHYECKUM YpoBHsAM. Kitaccupuranus XUMHYECKHX
35eMeHTOB. OCOOEHHOCTH CTPOEHHUS IHEPreTUUECKUX YPOBHEH aTOMOB (S-, -,
d-anmementoB). OCHOBHOE U BO30Y)KJIEHHOE COCTOSIHHS aTOMOB. DJIEKTPOHHAs

KOH(Uryparus atoma. BajgeHTHbIE 27I€KTPOHBI

1.2

Ilepuonuueckas cucrema xumuyeckux snaemeHToB J M. Menzaeneesa.
®usnueckuit cMbica [lepuoanueckoro 3akona /.M. MenneneeBa. [Ipuunnel u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB DJIEMEHTOB M WX COCAWMHEHUU IO
NnepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIMX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTB. DIEKTPOOTPUIIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Bunel xumuueckoit cBs3u (KOBaJIEHTHAs, HIOHHASI, METaJUIMYECKasi, BOJOPOIHAS)
U MexaHu3Mmbl €€ oOpasoBaHMs. MeXMOJEKYISIpHbIE B3aUMOJCHCTBUS.
BemectBa  MOJNIEKYISIPHOTO UM HEMOJEKYISIPHOTO  CTPOEHHUA.  THUIBI
KPUCTANIMYECKUX PpEmETOK. 3aBUCUMOCTh CBOMCTBA BEIECTB OT THUIA

KPUCTAJUTMUECKON PEeIéTKN

1.5

Xumudeckass — peaknusa.  Knaccupukarmuss — XUMHYECKHMX — peakluid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOﬁ XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3 hekThl XUMUYECKUX peakiuil. TepMoxuMuueckue ypaBHEHUs

1.8

O6paTI/IMLIe PCaKIuu. XHUMHYECKOE PaBHOBCCHC. CDaKTopLI, BIIMAKOINHUEC Ha

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuanus. CunpHble U cladble QJICKTPOJIUTHI. Cpez[a
BOJHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaJ’IBHaﬂ, mcJI0O4YHasd. CreneHb

Jucconyanui. Peakiyuyu HOHHOTO oOMeHa

1.10

IMunponus coneit. MonHoe mpousBenenue Boabl. Bomopoansiii mokaszarens (pH)

pacTtBopa

1.11

CnocoObl BbIPpAKCHUSA KOHIOCHTpAUH pacTBOPOB: MaccoBas HOJIA
paCTBOpéHHOFO BCIICCTBA, MOJIApHAsA KOHLCHTpALus. Hacrplmennsle u

HCHACBIIIICHHBIC PACTBOPLI, pACTBOPUMOCTE. KpI/ICTaJ'IJ'IOF HNapaThbl




1.12

OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIEC peakinu. [loBeieHne BEenecTB B cpeiax ¢

pasHbIM 3HaYeHHeM PH. MeToibl 3inekTpoHHOTO OaiaHca

1.13

DJIEeKTPOJIN3 PAaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUH

2.1

Knaccudukarmms HEOPraHUYECKUX COCVHEHUH. Homenximarypa

HCOPraHN4YCCKUX BCUICCTB

2.2

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KA, KaJbLIUM,
MarHui, aJIOMUHUN, IIUHK, XpOM, JKee30, Me/lb) U UX coeauHeHui. Oomme

CrocoObI MOJyYEHUS METAJIJIOB

2.3

XUMHUYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TajJOT€HOB, CEphl, a30Ta,
docthopa, yrmepoma W KpeMHHUA) U HUX COCAMHEHUH  (OKCHUJIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHNn4Y€CKUX BCIICCTB, NMPUHAMICKAINX K

Pa3IMYHBIM KiIacCcaM

2.5

Wnentuduxanus Heoprannueckux coeqnHeHn. KauecTBeHHbIE peaKIuy Ha

HCOPraHNM4CCKUE BCUICCTBA U NOHBIL

OCHOBBI OpraHUYeCKON XUMUHU

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUHU XUMUYECKOTO CTPOEHUS OPraHUYecKUX
coenquuennii A.M. bytnepoBa. YTiepoHbIil CKEIET OpraHuueCKON MOJIEKYJIbI.
KpatHocTh XMMHUYECKOW CBSI3H. S- U P-CBsI3H. SP3-, SP2-, SP-THOpUAN3AIIUH
opOuTaeit aTOMOB yriiepojia. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XUMUYECKOTO

cTpoeHus MoJiekyi. ['omonoru. ['omonorudeckuii psaa. Mzomepus u nzomepbl

3.2

[lonsitne o  ¢ynkuuoHanbHOUW rpymme. OpueHTauuoHHbIE  IPQPEKTHI

3aMeCTUTENIEH

3.3

Hpe,[[CTaBJ'ICHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_[I/II/I OPraHn4cCKuX BCIICCTB. HOMCHKJ'IaTypa
OPraHu4YCCKux COCI[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘leCKaSI) H TpUBHUAJIbHBIC HA3BAHUA

Ba)KHEHIITHX HpeHCTaBI/ITeHeﬁ KJIaACCOB OPraHU4YC€CKUX BCIICCTB

3.4

CBoOOIHOpAIUKAIGHBIH M WOHHBIM MeEXaHU3Mbl peakiuu. [loHsTHe o

Hykneoduie u snekrpoduie. [Ipasmno MapkoBuukoBa. [IpaBumno 3aiiieBa

3.5

Anxanbl. XUMHYCECKHE CBOMCTBA aJIKAHOB: raJIorcHupoBaHueC, ICTUAPHUPOBAHUC,
TEPMHUYCCKOC PA3JIOKCHUEC, KPCKUHI, HW30MCpH3alls, TOPCHHUC. HOJ'IyLICHI/Ie
AJIKaHOB. ]_II/IKJ'IOEUIKaHH. CHCI_[I/I(I)I/IKB. CBOMCTB IIMKJIOAJKAaHOB C MajbIM

pa3MEpoOM LHKIIA. Peakmun NpUCOCAUHCHHUA U PATUKAIIBHOT'O 3aMCIIICHU A

3.6

Ankennl. XUMUYECKHE CBOMCTBA! pCaku NpuCOCANHCHUA (FaJIOFeHI/IPOBaHI/IC,
TUAPHUPOBAHUEC, TUAPOTAIIOTCHUPOBAHUC, PI/I,Z[paTaLII/IH), ropcHus, OKUCJICHUA U
noJIMMEpU3alvu. HpOMBII_HJ'IeHHLIe n J1a6opaTopHHe CIIOCOOBI MOJIYyUYCHUSA

AJIKCHOB




3.7

Anxaauenpl. XMMHUYECKHE CBOMCTBA AJIKaJMEHOB: PEAKLMM IMPUCOECTUHEHMS
(rugpupoBaHMe, TaJIOTEHUPOBAHKE), TOpeHUs U nonuMepusauuu. llomyuenue

AJIKaAUCHOB

3.8

AnkuHbl. XMMHUECKHUE CBOICTBA: peaKUu IPUCOEAUHEHUS (TaJOT€HUPOBAHUE,
TUAPUPOBAHUE, TUIpATaLlUs, THIPOraJIOT€HUPOBAHNE) KaK CIIOCOO MOJIy4EeHHUs
IOJIMMEPOB U JIPYrUX IOJE3HBIX NMPOAYKTOB. Peaknnm 3amenienus. I'openue
aleTUIeHa KAaK HMCTOYHHMK BBICOKOTEMIIEPATYpHOTO ILIAMEHH I CBAPKU M

pe3ku MetauioB. [IpuMenenue aneruneHa

3.9

Apenbsl. XuUMHUYECKHME CBOMCTBa O€H30JIa: peakuuu dSIEKTPOPUIHLHOTO
3aMelleHus, MPUCOECTUHEHMs (TUIpUpOBaHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKUX CBOMCTB Tojiyosa. [lomyuenue Gensona.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB crTuposia. [lommmepusanus crupoia.

CrocoOplI MoTy4eHHsT ¥ IPUMEHEHNE apOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Croupter.  IlpenensHple OAHOATOMHBIE CIHUPTHL. XHWMHYECKHE CBOWCTBA!
B3aUMOJICHICTBME C HATpUeM KaKk CHoco0  YCTAaHOBJEHMS]  HAUYUA
TUAPOKCOTPYIIBI, C  TaJOT€HOBOJOpPOJAaMU  Kak  CIOco0  MOJy4eHHUs
pacTBOpUTENEH, BHYTPHU- W MEXMOJIEKYJIspHas Jeruaparanus. Peaknus
ropeHus. IlomyueHue sTaHona: peakuuss OpPOXKEHUs TIJIIOKO3bl, TUApaTaLUs
STWICHA. OTWICHIVIMKONb W TJIMLNEPUH KAK MPEACTAaBUTENH IPEIEIbHBIX

MHOT'0aTOMHBIX CITMPTOB

3.11

®enosr. XuMU4ecKkue CBOWCTBa (heHoMa (peakiuu ¢ HaTpueM, THAPOKCHIIOM

HaTpusi, Opomom). [Tonydenue dpenona

3.12

Aunpaeruapl. XMMUYECKUE CBOMCTBA MPEIEIbHBIX AJIbJICTHIO0B: THAPHPOBAHKE;
Ka4eCTBEHHBIC PEAKIIMA Ha KapOOHWIBHYIO TPYIMITy (peakiusi «cepeOpsHOTO
3epkaiiay, B3aumoericteue ¢ ruapokcuaom meau (1), [omydenue npenenbHbIX
QJIBJICTU/IOB. OKKCICHHE CIIMPTOB, THApATalUs aleTHiIeHa. AIICTOH Kak

MMpeACTAaBUTCIIb KETOHOB. Ocobennoct PCaKIKMKU OKHCJICHHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTHI. XMMHUYECKHE CBOMCTBA MNpCACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kuciaoT. OcoOEHHOCTH XHMHUYECKHX CBOMCTB MypaBLHHOﬁ
KHUCJIOTHI. HonyquI/Ie NpeACIbHBIX OIHOOCHOBHBIX Kap6OHOBLIX KHCJIOT:
OKHCJICHHUEC AaJIKAHOB, AJIKCHOB, IICPBUYHBIX CIHUPTOB, aJIbACTUIOB. Bricmue

IMPEACIIbHBIC U HECIIPECACIIbHBIC Kap60HOBBIe KHUCJIIOTBI

3.14

Crnoxuble >¢upsl U xupbl. CHnocoObl TOJyYEHHMSI CIOXHBIX 3(QHUPOB.
OO6patuMocTh peakuuu sTepudukanuu. llpumeHeHue CIOXKHBIX 3PHUPOB B
MUIIEBON M MapproMepHON MPOMBIIIIEHHOCTH. JKHUPBI KaK CIOXHbIE 3()UpPbI
[JIMIEPUHA M BBICIIUX KapOOHOBBIX KHUCIIOT. XUMHUYECKHE CBOWCTBA JKHPOB:

TUAPHUPOBAHUEC, OKUCIICHUC. FI/II[pO.HI/B, WM OMBUICHHUC, KHUPOB KakK croco0




MPOMBIIUIEHHOTO MOJIYYeHHS COJICH BBICIINX KapOOHOBBIX KHCIOT. MBLUIA Kak

COJIM BBICIHINX Kap6OHOBbIX KHUCJIOT

3.15

XHWMHUYECKUE CBOMCTBA TIJIIOKO3Bl: PEAKUMM C YYaCTHEM CIHUPTOBBIX H
aJIbJIETMIHOM TPy U MOJOYHOKUCIIOE OpokeHue. IIpuMeHnenue riroko3bl, eé
3HAYEHHE B )KU3HEJEATEIILHOCTH Opranu3Ma. Jlucaxapuisl: caxapo3a, ManbTo3a.
BoccranaBnuBaromye M HEBOCCTAHABIMBAIOIIUE AWcCAxXapuibl. [ uapomnns
mucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHre MakpoOMOJIEKY
KpaxMasia, TJIMKOT€Ha M LeJUnroio3bl. Pu3ndeckue cBOMCTBA Kpaxmana H
[EJUTION03bl. XMMHUYECKHe CBOWCTBA Kpaxmaja: THUAPOJIH3, KadeCTBEHHAs
peakus ¢ noJoM. XMMHUYECKHE CBOWCTBA LEIUTIONO3bI: THAPOJIH3, HOITydeHNE
s¢upoB 1emwtrono3bl. lloHATHE 00 HCKYCCTBEHHBIX BOJOKHAaX (BUCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMHHBI KaK OPraHUYeCKUE OCHOBAHUS: PEAKIIMH C BOJOU, KUCIOTAMH,
peakmus TOpeHus. AHWIMH KaK TMpPEACTAaBUTENh apOMAaTHYECKHX aMUHOB.
XWMHUYECKHE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpPOMHOM
BOJIOM, oOkucienue. [lomydeHre aMUHOB alKWIMPOBAHUEM aMMHaka |

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMHWHOKHCIOTHI M OeNKH. AMHHOKUCIOTHI KaK amM(OTEpHbIE OpPraHUYECKHE
coequHeHus. OCHOBHBIE aMHHOKHCIIOTHI, 00pa3yromme OeiaKu. XUMHUYECKUe
CBOMCTBA OEJIKOB: THAPOJIN3, JCHATYpaIlvs, Ka4eCTBEHHBIE (IBETHHIC) PEaKIIUN

Ha OenKu

3.18

CtpoeHue W CTPYKTypa IOJMMEPOB. 3aBUCHUMOCTh CBOWCTB TOJMMEPOB OT
cTpoeHHus MOJeKysl. OCHOBHBIE CHOCOOBI TMOJIYYCHHS BBICOKOMOJIEKYISIPHBIX
COCIMHCHUI: PeaKIMy MOJIMMEPU3aIlui U MoJuKoHAeHcauu. Kinaccudukamus

BOJIOKOH

3.19

Nnentndukanus opraHnuecKux coeAMHEHUN. Penenne

OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PAaClIO3HABAHUEC OPTraHUYCCKUX BCIICCTB

3.20

I'eneTnueckas cBs3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIMHEHU

XUMHUS U )KU3Hb

4.1

XuMus B TOBceAHEeBHOW >Xu3HU. [IpaBuia Oe3omacHOW pabOTBI C €IKUMH,

TOPHOYMMHU U TOKCHUYHBIMHA BCHICCTBAMU, CPEACTBAMU OBITOBOM XUMHUH

4.2

XuMus 4 310poBbe. XUMUS B MeAULIMHE. XUMUS U CEIIbCKOE X03MCTBO. XUMUS
B IPOMBILIUIEHHOCTH. XUMHUS U SHEPreTUKA: IPUPOAHBINA U MOMYTHBIA HEPTIHON
rasbl, X COCTaB 1 ucnob3oBanue. CocraB HeTH 1 e€ nepepaboTKa (IPUPOIHbIE

HCTOYHHUKH er'IeBO,Z[OpO,Z[OB)

4.3

XuMHUS U 3KoJIorus. XHUMHUUYECKOE 3ar PA3HCHHUC OKPY)KaIOH_[eﬁ CpCabl U €ro

nocneactBus. Oxpana ruapocdepsl, MoUBbl, aTMOChepsl, (HI0pbl U GayHbI OT




XUMUYECKOTo 3arps3HeHus. Ilpobirema OTX0M0B M MOOOYHBIX MPOIYKTOB.

AJILTepHaTI/IBHBIe HUCTOYHHKH SHCPIruu

OO0mue mpeacTaBIeHUsI O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYCHHS] XUMHUYECKHAX

BEIIECTB (HA MpUMeEpe MPOM3BOJCTBA aMMMAKa, CEPHOM KUCIOTHI). YEpHas u

4.4 nBetHas ~ Mmetauryprus. CTEKI0 W CWIMKaTHas  IPOMBIIUICHHOCTb.
[Ipompinniennass  opranuyeckas xuMmus. CpIpp€ Uil  OPraHUYECKOU
MPOMBIIIUICHHOCTH

5 Tunsl pacu€THbIX 3a1a4
51 Pacuérer Mmaccel BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
' BEIIlECTBA, Macce WK 00BEMY OJIHOTO M3 YUaCTBYIOIIUX B PEAKI[UU BEIIECTB

5.2 Pacuérsl TemioBoro 3¢ dexra peakuuu

5.3 Pacuérel 00BEMHBIX OTHOIIICHU Ta30B MPU XUMHUYECKUX PEAKIIHIX

5.4 Pacuéter maccer (00b€Ma, KOJTMYECTBA BEIIECTBA) TTPOTYKTOB PEAKIIUU, €CITH

' OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBoit mim 00bEMHOMN JIOJIA BBIXOJIA TIPOTYKTa PEAKITUN OT
' TEOPETHYECKH BO3MOKHOTO
Pacuérer maccer (00bE€Ma, KOJMUYECTBA BEIECTBA) IPOIYKTa PEAKITUH, €CITH
5.6 | o1HO U3 BELIECTB JaHO B BUIE PACTBOPA C ONPEAEIEHHOM MacCOBOM HoJIei
PacTBOPEHHOTO BEIIECTBA
5.7 Pacuérel ¢ ucnosb30BaHMEM NOHITHI «MacCOBAsl IO, «MOJIIpHAs
' KOHILIEHTPALUS», «PaCTBOPUMOCTH
Haxoxpaenue MosiekynsipHoil GopMysIbl OpraHM4ecKOro BEIIecTBa MO €ro
5.8 | IUIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIIUX B €0 COCTAB, HJIH 10

MPOJIyKTaM CrOpaHUs




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. B.B.Epemun, H.E.Ky3bmenko, B.1.Tepenun Xumus 10 xnacc.
Yrny6nenubiit ypoBeHb. YueOuuk. M3gatensctBo «IIpocsemienue»

2. B.B.Epemun, H.E.Ky3pmenko, A.A.JlpoznoB Xumus 11 knacc.
VYrinyonenusiit ypoBeHb. YueOHuk. M3parensctBo «IIpocBemienue»

3. B. B. Epemun, A. A. JIpo3zaos, JI.B. Pomamos «Xumus 10 — 11 knaccsi.
VYrinybnenHslil ypoBeHb. 3anauyHuky», U3narensctBo: «lIpocsemnienue»
METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

1.B. B. Epemun, A. A. [Ipo3nos, U. B. Bapranosa "Meroaunueckoe nocodue
10 kmacc"

2.H. B. Bonkosa, H. B. ®upcrona, 2. }0. Kepumor "Metonuueckoe nocodue

11 xmacc"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1.YuuBepcanpHas 6ubnuorexa [IOK

2. POl

3. SIKacc



