IIpuiroxenue

k OOII COO MAQOY «COII Ne 2y
(BHecennl m3MeHenuss B OOII COO
NPHUKA30M MO0 LIKOoJIe

ot 30.08.2024 Ne 381-0O/1)

Pabouas nporpamma
(ID 5386445)

y4EOHOTO IpeaMeTa
«XUMMUIA»
yI1yOJIEHHBIN YPOBEHD

(nst ooyvaromuxcs 10-11 knaccoB)




MNOSACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma o XuMHUH Ha YPOBHE CpeHET0 00I1Iero oopazoBanus paspadoTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
®enepanum», TpeOOBaHUH K pe3yabTaTaM 0CBOCHUS (erepanbHoi 00pa3oBaTeNbHON MPOTPAMMBI
cpenero  obmero  obOpazoBanus(@OIl  COOQO), mnpexacraBneHHbIx B  DenepanbHOM
rocyfgapcTBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opranusanusax Poccuiickort deneparnmm,
peann3yoIMX OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMEBI, 1 OCHOBHBIX IM0OJIOKeHHH «CTparerun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyONEHHOTO W3YUEHHsI 3aHUMAeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanusa yuammuxcs 10-11 xmaccoB. U3yuenmwe mnpenmera,
peamm3zyeMoe B YCIOBUSX Au(QepeHIUpOBaHHOTO, TPOGMILHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB HIKOJIBI,
HEOOXOAUMYIO JUTS QIaNTAlMY UX K OBICTPO MEHSFOIUMCS YCIIOBHSIM KH3HH B COLIUYME, a TAKKe
JUIS TIPOJIOJKEHUSI OOy4eHMsI B OpraHM3alusx npodeccnoHanbHOTO 00pa3oBaHUs, B KOTOPBIX
XAMUS SBISIETCS OJTHOW M3 IPUOPHUTETHBIX JUCIUTUINH.

B mnporpamMe mo XWMUM Ha3zHAuYEHHE TpeaAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
MHTEPIpPETAlMI0 B COOTBETCTBUM C OcCHOBomosaratomumu mnosoxenusmu PrOC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISIFOTCSI CIICAYIOIINE BBITIOTHICMBIC
POrpamMMOi 10 XUMHH (PYHKIIHU:

¢ UHPOPMAMOHHO-METOIMYECKasl, pealn3anus KOTOpPOH oOecrednBaeT MOJIyYCHHE
NPEJCTAaBICHUS O LENAX, COJEpX aHWM, OOIIel cTpaTeruu oOydeHHs, BOCIUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas  NpeAyCcMaTpuBaeT  OIpelesICHHE:
IPUHLUIOB  CTPYKTYpHUPOBaHMs M  MOCJIEJOBAaTEIBHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTepUCTHK; IMOAXOJO0B K
(OpPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTIDKEHUM OoO0ydaromuxcss B paMKax HUTOroBOHM arrectauuu B (OpMe €IUHOro
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

IIporpamma [yt yriryOE€HHOTO U3Y4YEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE IPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHUS
B paMKax  OTIENbHBIX  MNpoduied, IpeaycMaTpuBaeT  paclpelesieHue U
CTPYKTYpPUPOBAaHHUE €ro IO KJIACCaM, OCHOBHBIM COJEP>KaTEJIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT NMpUMEpPHOE pacrpesieeHue yueOHOro BpeMeHH, PEeKOMEHIyeMOro Al U3y4eHHs
OTJICJIbHBIX TEM;

e [peularaeT HpUMEpPHYIO MOCIE0BATEIbHOCT H3YUEHHs y4eOHOr0 MaTepuala ¢ yuéToM
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBA3EH;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejded W 3ahad H3ydeHUs IpeaMeTa Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHUOPUTETOB B CHCTEME CPEIHEro
oOmiero oO6pa3oBaHus, COJAEPKATEIBHON XapaKTePUCTUKU IIAHUPYEMBIX Pe3yJIbTaToOB
OCBOEHMSI OCHOBHOH 00pa30BaTEeNIbHOM MPOTrpaMMBbl CpeAHEro oouero oOpa3oBaHUS
(IMYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TAaKXkKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HaBaTeIbHBIX JIEHCTBUI OOYdYaromIerocss MO OCBOEHHUIO COJEp KaHus
npeaMera.

1o Bcem Ha3BaHHBIM MO3ULUAM B IPOrpaMMe 110 XUMUU MIPETyCMOTPEHA IPEEMCTBEHHOCTh

¢ 0OyueHHeM XMMUHU Ha YpOBHE OCHOBHOTO 00111ero o0pa3zoBaHus. 3a MpejesiaMi yCTaHOBICHHON



POrpamMMoil 0 XUMHUH 00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIONICH co/epKaHus yueOHOTO
npeamera « XUMHUsS» 0CTaETcs BO3MOXKHOCTD BHIOOpA €r0 BAPHATUBHOM COCTABIISIONICH, KOTOpast
JOJKHA OMPEICTSTHCS B COOTBETCTBUU C HANPABJICHUEM KOHKPETHOTO NMPOduiist 00ydeHus.

B cootBerctBUM ¢ koHuenTtyaidbHbIMU mnojoxkeHusMu PIOC COO o HazHAueHUH
peaMeToB 6a30BOro U yriyOn€HHOTO ypoBHEH B cucteme TuddepeHIIMPOBAHHOTO 00yYeHHS Ha
YPOBHE CpeIHEro 001ero 00pa3oBaHus XMMUS HAa YPOBHE YTITyOJIEHHOTO H3yYeHUs HAIPaBJICH Ha
peayin3anuio NPEeeMCTBEHHOCTH C MOCIEIYIOIUM ITalloM MOJYyYEHHUs] XMMUYECKOTo 00pa3oBaHus
B paMKaxX M3y4Y€HHs CHEIHAIbHBIX €CTECTBEHHO-HAYUYHBIX U XMMUYECKUX JUCLUUIUIMH B By3aX U
OpraHu3aIusaX CpeJHero npogecCHoHaIbHOTO 00pa3oBaHus. B 3Toii CBs3M M3ydeHUE mpeaMeTa
«XUMHUS» OPUEHTHUPOBAHO PEUMYILLECTBEHHO HA PACIIMpPEHUE U yriIyOJieHue TEOPETUUECKON U
MPAKTUYECKON MOJTOTOBKH OOY4YaOUIMXCsl, BRIOPABIINX OMpEaeNEHHBIN Npodib 00ydeHus, B
TOM 4YHCJI€ C MEpPCHEeKTHUBOM MOCIENYIOMEro TMOJIYyYeHUs XUMUYECKOro oOpa3oBaHHUS B
opraHuzaiusx npodeccuoHaIbHOTr0 00pasoBanus. Hapsiay ¢ atum, B cBete TpedboBanuit ®I'OC
COO k mmaHupyeMbIM pe3yjibTaTaM OCBOEHHUS (enepalbHON 00pa30BaTENbHON MPOTrpaMMBbl
cpenHero ooOmiero oOpa3oBaHUS H3ydeHHE IpenMera «XHUMHs» OPHUEHTHPOBAHO TaKXKe Ha
pelIeHre 3a1a4 BOCIIUTaHUS U COLMAILHOTO Pa3BUTHUS 00ydaromuxcs, Ha GOpMHUpPOBaHUE Yy HUX
OOIIIEUHTEIUICKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIM3AIMU YI4eOHOTo Tpyna U 000O0IIEHHBIX
CIO0COOO0B JEATENILHOCTH, UMEIOUINX MEXAUCHUIUITMHAPHBIN, HAAIIPEIMETHBINA XapakTep.

CocraBnsromiMu  ripeiMeTa «XUMHUS» HAa YpPOBHE YIiIyOJNEHHOTO M3Y4YEHMs SIBIISIOTCS
yriyonéHueie Kypehl — «Opranudeckas xumus» U «OOmas u Heopranudeckas xumus». [Ipu
OTIpe/IeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOW OpraHM3aliy COIEpXaHHUsl 3TUX KypCOB B
MporpaMMe Mo XUMHH 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 6a30BoOro u
yrayOnEHHOTO YPOBHEHN U3yUeHHUsI TPEAMETA.

OcHoBy coaepxxaHusi KypcoB «Opranumdeckas xumus» U «OOmas v HeopraHudyeckas
XUMUS» COCTABIISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4deHMs IpeaMeTa. JTa CUCTeMa 3HAaHUM NOJIydaeT ONpeieiEHHOE TEOPETHYECKOe
JIONOJIHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOWUTH  CYIECTBEHHO  OonblIui  00BEM
(daktosmornueckoro marepuana. Tak, Ha yriyOJéHHOM ypOBHE M3YUCHHUsS MpeaMmeTa odecreueHa
BO3MOKHOCTh 3HAQUUTEJILHOTO YBEIMUYEHHs 00bEéMa 3HAHMH O XMMHYECKMX D3JEMEHTax H
CBOMCTBaX MX COEIMHEHUI Ha OCHOBE pacIUMpPEHHs U yriyOleHus NpeAcTaBiICHUN O CTPOCHUHU
BEIIECTBA, XUMUYECKOH CBSI3U M 3aKOHOMEPHOCTSAX MPOTEKaHMs peakiuii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUS XMMHUYECKON KMHETUKU U TePMOJAMHAMMKH. V3ydeHne nepuoanyeckoro 3akoHa u
[lepnonnyeckoit  CUCTEMBbl ~ XUMHUYECKHX  3JEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBAHTOBOMEXaHMUUYECKUX MPEJICTABICHUAX O CTPOCHUM aToMa. XMMUYECKas CBA3b OOBACHIETCA C
TOYKH 3PEHUS SHEPreTUUECKUX U3MEHEHUH Ipy e€ 00pa30BaHUM U pa3pyLIEHUH, @ TAKKE C TOUKH
3peHMsI MeXaHU3MOB e€ oOpa3oBaHus. M3ydeHne Tunos peakuuii fonoiHsercs GopMUpOBaHUEM
IPEJCTaBICHUNA 00 3JIEKTPOXMMMUYECKHX IPOLECCax U 3JIEKTPOJIM3€ PACIUIaBOB U PAaCTBOPOB
BellecTB. B Kypce opraHuyeckod XHMUU NpU PACCMOTPEHHUU PEAKLUOHHOM CIIOCOOHOCTH
COEJMHEHUH yzensercs ocoboe BHUMaHUE BOIIPOCaM 00 JIEKTPOHHBIX 3 deKTax, 0 B3aUMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEeaKIHi.

Oco6oe 3HaueHue UMeeT TO, YTO Ha COJIepKaHUE KYpCOB XUMHHM YIIyOJIEHHOTO YPOBHS
U3yUYEHHs 7151 KIacCOB ONpeAeaEHHOro Mpouiis (TIIaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 00111l crcTeMe MpeIMeTHBIX 3HaHHUH) OKa3bIBAIOT BIUSHUE CMEXKHbBIE MPEIMETHI.
Tak, HanpuMmep, B cojiepKaHUM MTpeaIMeTa s KIIACCOB XUMHUKO-(U3NIECKOTo npoduiist 6osbIoe
3HaYeHue OylyT UMETh 3JIeMEHThl ydyeOHOoro marepuana mo obmeil xumuu. Ilpu usydenun
npeaMeTa B JAHHOM Cily4yae akLEeHT OyAeT cleflaH Ha OOLIHOCTh METOJOB MO3HAHUs, OOIIHOCTh
3aKOHOB U TEOPHUIl B XUMUHM U B (PU3HKE: aTOMHO-MOJIEKYIApHast TEOpHsl (MOJIEKYJIsIpHasi TEOpUS B
¢u3nKe), 3aKOHbI COXPAHEHUS MAacChl M DHEPrUH, 3aKOHBl TEPMOJAMHAMHUKH, DJIEKTPOJIHU3a,
IIPEJICTABJICHNSI O CTPOEHUH BELIECTB U JIPYToO€.

B 10 e BpeMs B cofiepyKaHUM MpeaMeTa s KIIACCOB XMMMKO-OHOIOTHYECKOTO PO uis
OoNbIINI yeNbHBIM Bec OyJeT MMeTh opraHuyeckas Xumus. B aTom ciydae mpegocTaBisercs



BO3MOJKHOCTB JJIs1 00siee 00CTOATEIBHOTO PAaCCMOTPEHHSI XUMUYECKOM OpraHU3aluy KISTKH KaK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K IpPUMEpPY, TaKU€ CTPYKTYpHBIE
KOMIIOHEHTHI, KaK JUMNHJbI, OCJIKH, YIJEeBOJbl, HYKIEHMHOBBIE KHUCIOTHI U apyrue. Ilpu stom
3HAHUS O COCTaBE U CBOMCTBAaX IPEICTAaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILLECTB
CITy’KaT OCHOBOM I N3yYEHHS CYLTHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, UIIICBAPCHHSL.

B mane ¢opMmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUsS, OCBOCHHUS OOIICHAYYHBIX
METO/I0B [TO3HAHUS U OIbITA IPAKTUUECKOIO IPUMEHEHUSI HAYYHbIX 3HAHUI U3ydeHUE IperMeTa
«Xumus» Ha YriyOJNEHHOM YpPOBHE OCHOBAHO HA MEXKIPEIMETHBIX CBA3SX C y4eOHBIMHU
IpeaMeTaMu, BXOISIIMMHU B COCTaB MPEeIMETHBIX oOnactel «EcTecTBeHHO-HAayYHbIE TIPEMETHI»,
«MaremaTka 1 HHpopMaTHKa» U «PyccKuil S3bIK U JIUTEpaTypay.

[Ipu m3yuennn ydeOHOTO mpenMeTa «XHUMHUs» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero oOmiero oOpa3zoBanus (Ha 0a30BOM YpOBHE), 3amauei
MEPBOCTENIEHHOW 3HAYMMOCTU sBisieTcsl (OpMHUpPOBaHHE OCHOB HAyKH XHMHMM Kak 00JacTH
COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTUYECKOM JeATEIbHOCTH 4YeNOBEKa M OJHOTO U3
KOMITOHEHTOB MHMPOBOW KyJbTyphl. Pelienue 3Toil 3ajauu Ha YriayOJIEHHOM YpOBHE H3y4YEHHS
IpeMeTa IpearoiaraeT peaanu3alnio TakuX ese, Kak:

e (opmupoBaHuE NpeACTABICHUN: O MAaTEPUAIIBHOM €IMHCTBE MUPA, 3AKOHOMEPHOCTSIX U
[M03HABAEMOCTH SBJICHUH MPUPObI, O MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HAyK U €€
BeIylleil poiu B OOECHeueHUH YCTOMYMBOIO Pa3BUTHUSL YEJIOBEUECTBA: B PEIICHUHU
mpo0ieM SKOJOTHYECKOM, PHEPreTHYeCKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTUU
MEUIIMHBI, CO3aHUN HOBBIX MaT€pPHAaIOB, HOBBIX HCTOYHUKOB YHEPTHH, B 00ECTIeUeHUU
PaIMOHATIBLHOTO MPHUPOAOINOJB30BaHUs, B (OPMHUPOBAHUU MHPOBO33PEHUS U OOIIei
KYJIbTYpbl YEJIOBEKa, a TAaKKe SKOJOTMYeCKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0POBBIO U TPUPOJHOM Cpene;

e OCBOCHHME CHCTEMbl 3HAHHH, JIGKAIIMX B OCHOBE XHMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MUpa: (yHIAMEHTAIbHBIX OHITHHA, 3aKOHOB U TEOpUi
XUMUH, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUM BELIECTBA HA Pa3HbIX YPOBHAX —
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAIMOJIEKYJISIPHOM, O TEPMOJWHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XMUMHUYECKHX PEAKIUN, O XUMHUYECKOM
paBHOBECHH, PACTBOPAaX U JUCHEPCHBIX cHUCTEeMaxX, 00 OOLIMX HAYYHBIX MPUHIUIAX
XUMHUYECKOTO MPOU3BOJICTBA;

e (QopmupoBaHue y O0OYyYalOIIMUXCS OCO3HAHHOTO TMOHMMAHUA BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HaHUH Ui OOBSCHEHHS KIIOYEBBIX HJeH U mpobdiem
COBPEMEHHON XUMUU, A1 OOBSCHEHUS M MPOTHO3UPOBAHHUSA SBJICHHNA, HMEIOLINX
€CTECTBEHHO-HAY4YHYI0 MPHUPOAY; TPAMOTHOTO pEIIeHUs MpoOsieM, CBS3aHHBIX C
XUMUEH, TMPOTHO3MPOBAHHUS, AaHAIM3a W OLEHKH C TO3ULUUH 3KOJOTHYECKOU
0€30MacHOCTH TOCTEACTBUI OBITOBOIM M MPOU3BOJACTBEHHOM AEATEIHHOCTH YEIIOBEKA,
CBSI3aHHOM ¢ XUMHUYECKHM IIPOM3BOICTBOM, UCIIOJIb30BAHUEM U TEPEPAOOTKOM BEIIECTB;

e yrioyOieHue NpPEACTaBICHUNA O HAyYHBIX METOJax II03HAHUSA, HEOOXOJUMBIX s
MpHOOpPETEHUsI YMEHUN OPUEHTHUPOBATHCSA B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX
SIBJICHUH, UIMEIOIINX MECTO B IPUPO/JIE, B MPAKTUYECKOU JEATEIbHOCTH U MOBCETHEBHOM
KU3HH.

B nnane peanusanuu nepBoouepeHbIX BOCIUTATENBHBIX U Pa3BUBAIOIINX (DYHKIUH ETOCTHON
CHCTEMBI CpeIHero oouiero o0pazoBaHus MPU U3YUEHUH NpeaMeTa «XUMUsS» Ha YriyOonéHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TaKue e U 3aJjauil, KaK:

e BOCNHUTaHUE YOEXKAEHHOCTH B TI03HABAEMOCTH SIBIEHUN NpPUPOABI, YBAXKEHUS K
Ipolreccy TBOpPUECTBA B OOJIACTM TEOPETHYECKMX M NPUKIAIHBIX HCCIEIOBaHUN B
XUMUH, (OPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH;



pa3BUTHE MOTHBAIIMM K OOYYEHHIO U TMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCIIMUTAaHHIO HA OCHOBE YCBOCHHSI O0OIIEYEIOBEUECKIX IICHHOCTEH;

PasBUTUC II0O3HABAaTCJIIbHbBIX HHTCPCCOB, HWHTCIJICKTYAJIbHBIX u TBOPYCCKUX
CHOCOOHOCTEH 00ydJaromuxcs, (popMUpOBaHUE Yy HHUX CO3HATEIBHOTO OTHONICHHUS K
caMo00pa30BaHUIO M HEMPEPHIBHOMY O0Opa30BaHUI0 KaK YCIOBHIO YCIICIIHOMN
podecCHOHAIEHON M OOIIECTBEHHOW JEATEIHbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBbIO M IOTPEOHOCTH B 37J0POBOM 00pa3e KU3HU;

dbopMupoBaHHEe YMEHHWI W HAaBBIKOB Pa3yMHOTO MPHUPOJOINOIB30BAHUSA, PA3BUTHE
OKOJIOTUYECKOH  KYJNbTYphl, = NPHOOpPETEHHE  OMbITa  OOIIECTBEHHO-TIOJIC3HOM
3KOJIOTUYECKOU IESITETBHOCTH.

OO01iee 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHUs XUMHUU Ha YriayOJIEHHOM YpPOBHE
cpennero oOmiero obpaszoBanusi, cocrapiser 204 ygacoB: B 10 kmacce — 102 gaca (3 4gaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYECKO XUMHUH.

[IpenmMer W 3HadeHHE OpPraHUYECKOW XMMMH, MIPEJICTaBIEHHME O MHOroooOpasuu
OPraHUYEeCKUX COCTMHECHUMN.

DJNEeKTPOHHOE CTPOCHHWE aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoMma yriepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl oOpa3oBaHMsI KOBaJEHTHOM
cBs13U (OOMEHHBIN U JOHOPHO-AKIETITOPHBIN ). THITBI IEpEeKpHIBAaHUS AaTOMHBIX OpOHUTANEH, G- U TT-
cBs3u. OpmHapHas, ABOWHAs W TpoiHas cBa3b. CrmocoObl pa3pbiBa CBsI3ed B MOJIEKYyJax
oprannyeckux BemiecTB. [loHsTHe 0 cBOOOHOM paaukanie, Hykiaeoduse u deKTpodure.

Teopust crpoeHuss opraHuueckux coeauHeHuid A.M. byrnepoBa u coBpemeHHbIE
MIPEJICTaBJICHMS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUSI OPTraHUYECKUX COEANHEHUH.
MounekynspHble U CTpYKTypHble (QopMyiabl. CTpykTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpami€HHas, cKeineTrHas. M3omepus. Buuael wH3omepun: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. OJEKTPOHHBbIE APQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepHBI 3 exTsl).

[IpencraBnenue o kiaccuukanuu opraHuIecKux BemecTs. [loHsaTHE 0 QYHKIIMOHATBLHOM
rpynmne. 'omonorus. 'omonoruueckue psaapl. CucreMaruyeckass HOMEHKJIATypa OpraHu4ecKuX
coequaennit (IUPAC) u TpuBnaibHbIe Ha3BaHHUS OTICIFHBIX MPEICTABUTEICH.

OcobOennoct W KilaccupUKalus  OpraHMdeckux  peakuuid.  OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPTaHUYECKON XUMUHU.

IKCNEPUMEHTAJIbHbIE METObl H3Y4EHHH BEIIeCTB H X IPeBpalleHuil: 03HAaKOMIICHHE
¢ oOpa3lamMy OpraHUYeCKUX BELIECTB U MaTepHUalaMu Ha UX OCHOBE, OMBITHI IO MPEBPAILEHUIO
OpPraHWYECKUX BEIIECTB MpU HarpeBaHuu (ITUIaBjeHUE, OOYIJIMBAaHWE MW TOPEHHUE),
KOHCTPYMPOBAaHUE MOJIEJIEH MOJIEKYJI OPTaHUYECKHX BEIIECTB.

YrieBoaopoabl.

Ankanpl. ['oMOJIOTHYECKUN psii alKaHOB, oOmmas ¢opMylia, HOMEHKIIATypa U H30MEpHsI.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yriaeposa, 6-cBa3b. OU3MuECKUe CBOMCTBA AJIKAHOB.

XVMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEIICHUs, U30MEPU3ALUH, JETHIPUPOBAHMS,
LUKIW3alNAY, @HMpOJIN3a, KpekuHra, ropenus. IIpeacraBieHue o MexaHH3ME peaknui
PaZMKaIbHOTO 3aMELICHHUS.

Haxoxnenue B npuposae. CriocoObl MOJy4eHUs] U IPUMEHEHUE aJTKaHOB.

[uknoankansl. OOwmas ¢opmyna, HOMeHKIaTypa 1 u3omepuss. OcoOEHHOCTH CTPOEHUS U
XMMHYECKUX CBOWCTB MajblX (LHUKJIONPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LIUKJIOreKCaH) MUKI0aaKaHoB. CrocoObl NOTy4YeHUs U IPUMEHEHUE UKIOAIKAHOB.

Auikenbl. ['omonoruueckuii psj ankeHoB, o0Ouias Gopmylia, HOMEHKIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJEKY/ AalKEHOB, SP>-rMOpHAM3alUs aTOMHBIX opOuTaneit
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Luc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA QJKEHOB. XHMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOCAVHEHHSA, 3aMEIIECHHUS B O-
IIOJIOKEHUE TIpU JBOMHON CBSI3M, NOJIMMEpH3aluu M okucieHus. lIpaBuno MapkoBHUKOBa.
KadecTBeHHBIE peakiuy Ha ABOIHYIO CBsI3b. CIOCOOB! NOTYYEHUS ¥ IPUMEHEHHUE AIKEHOB.

Ankammensl.  Knaccupukamuss — ankagueHoB  (CONpsDKEHHBIE,  U30JUPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTHU NEKTPOHHOTO CTPOSHUS M XUMUYECKUX CBOUCTB CONPSKEHHBIX
mueHoB, 1,2- u 1,4-mpucoenunenue. Iloaumepuszanus conpspk€HHbBIX JUEeHOB. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKaJUEHOB.

Ankunbl. ['omonorundeckuil psifi amkuHOB, o0mas ¢popmyna, HOMEHKIATYpa U M30MEepHsl.
DJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKMHOB, SP-THOpPHIU3AINs aTOMHBIX
opburaneit yriepoga. Punuueckue CBOWCTBA AalKWHOB. XHMHYECKHE CBOWCTBA: pPEaKLUU



IIPUCOEUHEHMS, AUMEPU3allUd U TPUMEpU3aLUU, OKUcIaeHUs. KucioTHble CBOMCTBA alKMHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBeHHBIE peakiMy Ha TPOHHYIO CBs3b. CrocoOBI
IIOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

ApoMaTtudecKkue yriieBoaoposl (apeHsl). ['oMmonorndeckuii psin apeHoB, oomas Gopmyia,
HOMEHKJIATypa ¥ M30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJBI OeH30I1a.
®duznyeckue CBONCTBAa apeHOB. XHMMUYECKUE CBOWCTBAa OEH30Ja U €ro roOMOJOIOB: peakluu
3aMeleHuss B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJuKalle, peakUUU NPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTroB OeH30:1a. [IpencraBieHre 00 OpueHTUPYIOIIEM JEHCTBUU 3aMECTUTENICH B
OCH30JIBHOM KOJIbIIE Ha IpPUMEpE aJKWIBHBIX pPAJAWKaIOB, KapOOKCHIIBHOW, THIPOKCHIILHOM,
aMUHO- M HUTPOIPYIIbI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Tonumepusanus ctuposia. CnocoObl MOIy4YEeHUS U IPUMEHEHUE apOMaTUYECKUX YIJIEBOIOPOIOB.

[Ipupoausiii ras. Ilonyrueie HedTaHble ra3pl. Hegrh n e€ npoucxoxaenue. KameHHbIi
yroiab U MPOOYKThl ero mnepepadoTku. CrnocoObl nepepabOTKH HEPTH: MEePEeroHKa, KPEKHHT
(TepMuyeckuil, KaTalIuTU4YeCKuil), pudopMuHr, nuponus. [Ipoaykrel nepepaboTku HePTH, UX
MIPUMEHEHHE B IPOMBILLIJIEHHOCTH U B OBITY.

I'enernueckas cBsA3b MEXIY Pa3IMUYHBIMU KJIACCAMH YTJIEBOJOPOJIOB.

DNEeKTPOHHOE CTPOEHHE TaJOreHIPOU3BOJHBIX YIJIEBOJOPOA0B. Peakiuu 3amenieHus
rajJloreHa Ha TUAPOKCOTPYNNY, HUTPOTPYIIYy, LHUaHOTPYIHIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHMPTOBOrO pacTBopa wmiénouyn. B3aumoneiictBue
JUTajJoreHaJIKaHOB C MarHheM M LUUHKOM. [IoHsTHE O MeTalsIoOpraHMYecKUX COEIUHEHMSIX.
Hcnonb30BaHne TallOTEHIIPOM3BOJIHBIX YITIEBOJOPOJIOB B ObITY, TEXHHKE W MPU CHHTE3E
OpraHMYECKUX BEIECTB.

JKCNepUMEHTAJIbHbIE MeTOAbl H3y4YeHUs] BellecTB M UX NpeBpallleHMii: H3yyeHue
(GU3NYECKUX CBOICTB YIIIEBOA0POAOB (PACTBOPUMOCTD), KAUECTBEHHBIX PEAKIMN yriIeBOAOPOI0OB
pPa3IMYHBIX KJIACCOB (OOecCIBeUMBaHME OPOMHOW WIJIM MOJHOM BOJbI, pACTBOpA TEpMaHraHaTa
KaJIvs, B3aUMOJICHCTBHUE alleTHJICHA C aMMUAYHBIM PacTBOPOM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapyXeHMEe yriepoja M BOJOPOJAa B OPraHMYECKMX BEIECTBAaX, IOJY4YEHHE JTUJIEHA U
U3y4eHHE €ro CBOMCTB, O3HaKoMieHue ¢ koyuiekuuamu «Hedptb» n «Yroas», ¢ oOpasuamu
IUIacTMacC, KaydyyKoB M pE3UHBl, MOJCIUPOBAaHME  MOJIEKYJd  YIVIEBOJAOPOAOB U
rajloreHIPOU3BOHBIX YIIIEBOIOPOJIOB.

Kucsiopoacoaep:kamue opranudeckue coeJuHeHHs.

IIpenenpHble oaHOaToMHble cnupThl. CTpoeHHEe MOJEKyl (Ha IpuUMepe MeTaHoJa U
sTaHosa). ['omonorudeckuii psj, odmas Gpopmyna, ©3oMepus, HOMEHKIATypa U Kilaccudukanus.
dusnueckue CBOWCTBA MpPEIENbHBIX OJHOATOMHBIX CIHMPTOB. BoJOpoaHblE CBS3UM MEXIY
MOJIEKYJIaMH CIIMPTOB. XMMHUYECKHE CBOWCTBA: PEAKIIMU 3aMEIlEeHUs, JeTUApaTalui, OKUCICHHUS,
B3aMMO/ICHCTBHE C OPraHUYECKUMHU U HEOPraHMYeCKMMHU KucioTamu. KauecTBeHHas peakuus Ha
OJIHOATOMHBIE cnUPThl. JleficTBHE 3TaHOJAa M METaHOjJa Ha OpraHu3M uesoBeka. CrocoObl
MIOJIy4EeHHUsl U IPUMEHEHHUE OJHOATOMHBIX CIIUPTOB.

IIpocTbie 3dupbl, HOMEHKIAaTypa U nzomepuss. OcoOEHHOCTH (PUBNYECKUX U XUMHUYECKUX
CBOWCTB.

MHOroaTOMHBIE CNUPTHl — 3TUJICHIJIMKOJIb W IiuiepuH. duznueckre U XUMHUYECKUE
CBOMCTBA: pEaKkLUUU 3aMEIICHHs, B3aUMOJEHCTBHE C OPraHMYeCKUMH W HEOPraHUYECKUMU
KHCIIOTAMHM, KaueCTBEHHAsl peaklys Ha MHOrOaTOMHbIE cnupThl. lIpencraBieHne o MexaHusme
peakuuii HykieopuiabHOro 3aMernienus. JleiictBue Ha opraHu3M yenoBeka. CriocoObl NOTydeHUs
U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.

®enou. CTpoeHue MOJIEKYIIbl, B3aMMHOE BIUSIHUE THIPOKCOIPYIIBl U OEH30BHOTO s/pa.
®dusnueckue cpoiictBa (peHosma. OcOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE
peakuuu Ha ¢Qenos. Tokcmunocts ¢enona. CrocoObl MOMy4YeHUS M IMpHUMEHeHHe (eHoma.
denonopmanbaeTuaHAs CMOJIA.

KapOoHMJIbHBIE COEAMHEHUS — albJETHJbl M KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHMJIBHOU rpymmbl. ['oMojoruyeckue psasl ambAeruI0B M KETOHOB, oOmas Qopmyna,




n3oMepus U HOMeHKiarypa. Du3nyeckue CBOWCTBA AJBJAECTHIOB W KETOHOB. XUMHUYECKHE
CBOMCTBA aJIbJETMJIOB U KETOHOB: peakuuu mpucoeguHeHus. OKUCIEHHE albAEruioB,
Ka4eCTBEHHBIE peakiuHu Ha ajbaeruipl. CrnocoObl MOMydeHHs W MPUMEHEHHE ajbJIeTHJIOB U
KETOHOB.

OIHOOCHOBHBIE MpeJeNibHbIE KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOCHUS MOJICKYJ
KapOOHOBBIX KHCHOT. M3omepuss W HOMeHKIarypa. (DHU3MYECKHe CBOWCTBA OJHOOCHOBHBIX
IIpe/iebHBIX KapOOHOBBIX KMCIOT. BOogOpoIHbIE CBSA3U MEXKY MOJIEKYJIaMU KapOOHOBBIX KHUCIOT.
XUMHYECKUE CBOWCTBA: KHCIOTHBIE CBOWCTBA, PEAKLMs ATEPUPHKAINU, PEAKIUH C y4acTHEM
YIJIEBOJIOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MYpaBBbMHOW KHCIOTHL. [loHsTHe o
MIPOU3BOIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(pupax. MHOroobpasue kapOOHOBBIX KHCIOT.
OCOOEHHOCTH CBOMCTB HEMpPECTbHBIX U apOMaTHUECKUX KapOOHOBBIX KHCJIOT, AUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KucHOT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, NAJbMUTUHOBAs, OJIEMHOBAas, JUHO.NEBAs, JUHONEH08as KUCIOThl. (CrocoObl
MOJIy4Y€HUS U IpPUMEHEHUEe KapOOHOBBIX KHCIIOT.

Crnoxwubie 2bupsl. ['oMonorudeckuii psi, obmas dopmyna, U3oMepusi U HOMEHKJIATypa.
®uU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM CpeE.

Kupsl. Ctpoenue, puznueckue U XUMHYECKHE CBOMCTBA KUPOB: TUIPOJIU3 B KUCIOW U
uiesoyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
KUCHOT. JKUpsl B IpUpOIE.

MBpBLI4 KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE IEHCTBHUE.

OO6uas _xapakrepucTuka yriaeBojoB. Kiaccudukanuus yrieBogoB (MOHO-, IU- U
nosjmcaxapuabl). MoHocaxapuabl: TJIOKO3a, (pyKTOo3a, TajakTto3a, pubo3a, ae30Kchpubo3a.
@du3nyecKkue cBOKMCTBA M HaX0XkAeHHE B Ipupoje. PoTocnHTe3. XMMHUYECKHE CBOMCTBA IIFOKO3bI:
PEaKIuy ¢ yuacTUEM CIIUPTOBBIX U alIbJIETHIHOM TPYIII, CIIUPTOBOE U MOJIOYHOKUCIIOE OpOKEHHE.
[IpuMeHeHue raoKo3bl, €€ 3HaUeHHE B )KU3HEAEATEIbHOCTH Opranu3Ma. /{ucaxapuasl: caxaposa,
MajibTO3a M JIakTO3a. BoccraHaBiMBaronme M HEBOCCTAHABIMBAKOUIME aucaxapuibl. ['maponus
mucaxapuoB. Haxoxnenue B npupone u npumeHenue. [lonucaxapuasl: Kkpaxmail, IJTUKOTEH U
nemtrono3a. CTpoeHHe MAakKpOMOJIEKYJ Kpaxmala, TJIMKOreHa W Lesunosio3bl. dusmyeckue
CBOICTBa KpaxMaJia U LEJUTI0JIO3bl. XMMHUUYECKHUE CBOMCTBA KpaxMalia: TMAPOJIN3, KaueCTBEHHAs
peakiusi ¢ HMOJOM. XHUMHUYECKHE CBOMCTBA LEJUIIONO3bI: TUAPOJIN3, MOJIy4eHHe 3(UpoB
1estoo3el. [ToHsTre 06 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

JKCNePUMEHTAJIbHbIE METOAbI H3y4YeHHMsl BelleCTB W HX INpeBpallleHHi:
PacTBOPUMOCTh PA3JIUYHBIX COUPTOB B BOJIE, B3aUMOJICUCTBUE ITAHOJIA C HATPUEM, OKUCIICHHE
STUJIOBOTO CHHUpPTa B aJbJIETHJ HAa PACKaJEHHONW MEOHOW IPOBOJIOKE, OKHUCIEHUE STHUIOBOIO
CHUpTa JUXPOMATOM Kajus (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), KAau€CTBEHHBIE
peakiuu Ha anbaeruipl (¢ ruapokcuaoM quammuncepeopa (1) u ruapokcumgom meau (11)), peakius
rmnepuHa ¢ ruapokcunomM Mmemu(ll), xumudeckue cBoilcTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMO/ICHCTBUE pacTBOpa TIOKO3bl ¢ ruapokcuaoM menu(ll), B3aumoneiicTBue kpaxmana c
MOJIOM, pElICHHE IKCIEPUMEHTANbHBIX 3a1ad 1o TemMaMm «CrnupTsl U (QeHoms», «KapOoHoBbIE
KUCTOTHI. COXKHBIE 2(PUPBD».

A3oTcoep:xaliue OpraHudecKkue coeJMHEeHUsl.

AMUHBI — OpraHuMYeckue TMpOM3BOJAHBIE amMmuaka. Kiaccudukanus amMHHOB:
anupaTUyeCcKe U apoMaTUYecKHe; NEepBUYHbIC, BTOPUYHbIE U TpeTUuHble. CTpPOEHUE MOJIEKYII,
oOmas Qopmyna, n3omepusi, HOMEHKIATypa U (pu3MYecKue cBoicTBa. XMMHUYECKOE CBOWCTBA
ann(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHHUE, B3aUMOJAEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON KHCI0TOM. CoM aJKniIaMMOHUS.

AHWINH — IPEICTaBUTENIb AMUHOB apoMaThueckoro psaa. CtpoeHue aHuwinHa. Bzaumnoe
BIIMSIHME TPYII aTOMOB B MoJieKysie aHuwiInHa. OCOOEHHOCTH XMMHYECKUX CBOMCTB aHWJIMHA.
KagectBennble peakiuu Ha aHUIMH. CrocoObl MONydeHHs W TNpPUMEHEHHE anupaTHYeCKHX
amMHHOB. [losyyeHne aHUIMHA U3 HUTPOOEH301a.




Amunoxucnotel. Homenknatypa u uzomepus. OTaenbHble IPEICTABUTENN 0.-AMUHOKHUCIIOT:
[JIMUMH, alaHuH. QU3NYECKHE CBOMCTBA AMUHOKHUCIOT. XMMHYECKHAE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEPHBIX OPraHMUECKUX COCAMHEHU, peakiys MOJIUKOHICHCAIH, 00pa30BaHNe MENTHIHON
cBsA3U. buosnoruueckoe 3HaueHne aMUHOKUCIIOT. CHHTE3 U TMJIPOJIU3 IENTHIOB.

Bbenku kak npupoHbie moiuMepsl. [lepBuyHas, BTOpUuYHas U TPETUYHAS CTPYKTYpa OSIIKOB.
XUMUYECKUE CBOWCTBA OEJIKOB: TMIPOJIN3, A€HATypalusl, KaUECTBEHHbIE PEaKLIUU Ha OEJIKH.

JKCIepUMEHTAIbHbIE METO/IbI U3y4YeHHUsI BelleCTB U MX NpeBpallleHnii: pacTBOPEHUE
0elKOB B BOJE, JCHATypanusi OCJIKOB MPU HArpeBaHUH, [[BETHHIC peaKlIUu Ha Oelkd, pelleHue
JIKCIEPUMEHTAJIBHBIX 3aJa4 [0 TeMaM «A30TCOJEpIKaIlle OpPraHUYECKUE COEAUHEHUS» U
«Pacrio3HaBaHue OPraHMYECKUX COCTUHEHUI.

Brbicokomoieky isipHbIe COeTHHEHMS.

OCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3aLH, CPEeaHss MoyeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALINSL.

[Tonumepnsie matepuansl. [Inactmacchl (HOIUATUIIEH, TOJUIPONUIIECH, TOJTUBUHUIXIIOPUL,
MOJIUCTUPOJ, OJIMMETUIMETAKpUIIaT, MOJUKApOOHAThI, OMUATUIEHTepedTanar). YTuinuzauus u
nepepadboTKa MIacTUKa.

DnacToMepbl: HaTypaJlbHbI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIPEHOBBIH, H30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypasibHbIe (XJIONOK, HIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumeps! cnenuanbHOr0 Ha3HauYeHUs (Te(IIOH, KeBIap, AMEKTPOIPOBOASAIINE TOTUMEPHI,
OuopasziaraeMble MOJIUMEPHI).

JKCcNepUMEeHTAIbHbIE MeTO/Ibl H3YUYeHHs BellleCTB U UX MpeBpallleHuii: 03HaKOMJICHHE
c oOpa3uaMu MPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIaCTMAacC, KaydyKOB, pelleHHe
JKCIePUMEHTAIBLHBIX 3324 110 TeMe «Pacro3HaBaHue IIacTMAcC U BOJIOKOHY.

Pacuérnbie 3a1aum.

Haxoxpaenue MonekyasspHOH popMysibl OPraHUYECKOTO COETMHEHUS 10 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAILIUX B €r0 COCTaB, HAXOXICHUE MOJEKYISIPHONH (OpPMYJIbl OPraHUYECKOTO
COeIMHEHMS 110 Macce (00BEMY) IPOTYKTOB CTOpPaHMs, IO KOJUYECTBY BelllecTBa (Macce, 00bEMY)
MPOJIYKTOB pEaKUWH W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (POPMYIIbI
OpPraHMYECKOTO BEUIECTBA HAa OCHOBE €ro XHUMHYECKUX CBOMCTB WM CIIOCOOOB MOJY4YCHHS,
oTpeiesieHUe I0JIM BBIXOJA MPOJIyKTa PEaKIMi OT TEOPETUUYECKH BOZMOYKHOTO.

Me:knpeaMeTHbIe CBSI3H.

Peanuzanmst MeXnpeaIMETHBIX CBA3€U NPU M3Y4EHUHU OpraHuyeckoil xumuu B 10 kiacce
OCYILIECTBIISICTCSl 4Yepe3 HUCIOJb30BaHHWE KaK OOLIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHATHH, IPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TOHATUSA: SBJICHHE, Hay4dyHBIM (DakT, TUNOTE3a, TEOpus,
3aKOH, aHajM3, CHHTE3, Kiaccudukanus, HaOMOACHHUE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJETUPOBaHUE.

@dusuka: Marepusi, aroM, ODJEKTPOH, MPOTOH, HEHUTPOH, MOJEKyJa, IHEePreTHYeCKUi
YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperarHoe COCTOSIHME BEIIEeCTBA, (PU3MUECKUE BEIUYMHBI,
€IMHULIBI U3MEPEHMUS], CKOPOCTh, JHEPIUs, Macca.

buosiorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIA M TeTepOTPO(HBIM THN NHUTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHUE, OEJKH,
YTJIEBOJIbI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: none3Hble HCKOMAEMBbIE, TOTIUBO.

TexHos10rHs: NUIIEBBIE TPOTYKTHI, OCHOBBI PAallMOHAIBHOIO IUTAHUS, MOIOLIUE CPEJICTBA,
MaTepHalIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.




11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTrudyeckne 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 31eMeHT. M3otonbl. CTpoeHHE 3JIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIC 4YHCIIA. DHEPreTUYCCKUE YPOBHH U TMOJYPOBHHU. ATOMHBIC
opoutanu. Kiaccupukanus XMMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
JJIEKTPOHOB TI0 aTOMHBIM OpOWTANSM. DJIGKTPOHHBIE KOH(HUTypamuu aTOMOB 3JIEMEHTOB
MEePBOrO—4YEeTBEPTOrO TEPUOJOB B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUU, BJICKTPOHHBIC
KOH(HUTYpai HOHOB. DIIEKTPOOTPUIIATEITEHOCTb.

Ilepuonnueckuii 3akoH W llepuoanyeckas cucremMa XUMHUYECKUX asemeHToB JI..
MenpneneeBa. Csizb mnepuoauyeckoro 3akoHa u llepuoamdeckoil CHUCTEMBI XHMHUYECKHX
AJIEMEHTOB C COBPEMEHHOW TeopHel CTpOEHHUS aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMM TMPOCTBIX M CIOHBIX BEIIECTB MO Tpynmnam u
nepuojam. 3HaueHue nepruoanyeckoro 3akoHa /.M. Menzeneesa.

XUMHYecKasi CBi3b. BUIbI XMMHYECKOW CBSI3M: KOBAJICHTHAs, MOHHAsA, METAJNIMYECKas.
MexaHnn3mbl 00pa3oBaHMs KOBAJIGHTHOM CBSI3U: OOMEHHBIN U IOHOPHO-AKIIENTOPHBIN. DHEPIus U
JUIMHA CBsI3U. [I0NSPHOCTH, HANPABICHHOCTh M HACBHIIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHbie
cBsi3U. BonopoaHas cBsa3b. MexMOEeKyIsIpHbIE B3aUMOACHCTBHUS.

BaJleHTHOCTE ¥ BQJEHTHBIE BO3MOXXHOCTH _aTOMOB. CBs3b JJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX TEOMETPUYECKHM CTpOEHHEM (Ha TMpUMEpe COCAMHEHHH AIIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBnenne 0 KOMIUIEKCHBIX coenuHeHusx. (CocTaB KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaTeb, JWTaHAbl. 3HAUYCHHE KOMIUIEKCHBIX coenuHeHui. [loHsTHE O
KOOPAMHAIMOHHOW XUMUU.

BemiectBa MOJIEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. THIBI KPUCTAJIMYECKHUX
peméToK (CTPYKTYp) U CBOMCTBA BEIIIECTB.

[lonarue o gucnepcHbix cuctemax. VctuHHble pacTBOpHL. IIpencraBiienne o KOIOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIICHTpPAIMM pPAcTBOPOB: MaccoBas [OJs BELIECTBA B
pacTBope, MOJIsIpHas ~ KOHLEHTpanus. HacellleHHble ¥ HEHACBIIEHHBIE  PACTBOPHI,
pactBopuMOCTh. KpucTtammoruaparsl.

Knaccudukainus ¥ HOMEHKIATypa HEOPraHMYEeCKHX BELIECTB. TpHUBHUATIbHBIE Ha3BaHUS
OT/EJIbHBIX IPEJCTaBUTEICH HEOPIraHUYECKUX BEILIECTB.

Knaccudukaiiys XuMUIeCKUX peakiuii B HEOPTaHUUECKOW M OPTaHMYEeCKOW XUMUH. 3aKOH
COXpaHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPALICHUS SHEPIHMU MPU XUMHUYECKHX
peaknusix. Termnobie 3 dekTs XuMuyeckux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOW peakiny, €€ 3aBUCUMOCTb OT Pa3INuHbIX (akTopoB. ['OMoreHHbIE
U rereporeHHsle peakunu. Katanus u kataauzatopsl.

OO6paTtumbie 1 HeOOpaTUMBbIE peakii. XUMHUeckoe paBHoBecre. KoHcTaHTa XMMIUYECKOTro
paBHOBecHs. DakTOphl, BIUSIONIME HAa MOJOKEHHE XMMHUYECKOTO PaBHOBECHS: TEMIIEpaTypa,
JIABJICHUE U KOHLIEHTpAlMU BELECTB, yyacTBYOWUX B peakuuu. [Ipunuun Jle [laTense.

OnekTponuTHyeckas juccouuanus. CunbHble W crnabble  31MeKTpoiuThl. CTeneHb
muccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIOTHAs, HEHMTpasibHasl, 1ienovyHas. BogopoaHblit
nokasarens (PH) pactBopa. ['maponus coneit. Peakiiuu nonHoro oomena.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKHcIeHUs. OKHUCIHUTENb U
BOCCTaHOBUTENb. lIpoliecchl OKHCIEHHMsT M BOCCTAHOBIICHUs. BakHeilllne OKHUCIUTENN H
BOCCTaHOBUTEN. MeTO I 2JIEKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PACIUIABOB BEIECTB.

JKCNepUMEHTAJbHbIE METO/Ibl U3y4YeHHs BelleCTB M MX NPeBPALleHNIi: pa3lIokKEHUE
MEepPOKCUJAa BOJAOPOJAa B MPHUCYTCTBUM KaTalu3aTopa, MOJEIU KPUCTAUIMYECKUX PEIIETOK,
MPOBEJICHUE peakluii HOHHOTO OOMEHa, OIpeleNeHne Cpeabl PacTBOPOB C TOMOIIBIO
WHJMKATOPOB, U3yUEHUE BIUSHUS PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIuu U
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSL.




Heoprannueckasi xumus.

Ilonoxxenne HeMerawioB B llepuommyeckod cucreme xumudeckux snemeHToB JILH.
MengeneeBa M OCOOEGHHOCTH CTpPOCHHS HUX aToMoB. (DU3HYECKHE CBOWMCTBA HEMETAJLIOB.
AJIIOTpOIUs HEMETAJUIOB (Ha IIpUMepe KUCIopoa, cepbl, ocdopa u yriaepona).

Bonopoa. INomyyenue, ¢uandeckue ¥ XUMUYECKHE CBOWCTBA: PEAKIMHU C METAIAMH H
HEMETaJIaMH, BOCCTAHOBUTEbHbIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIE JIEMEHTHI.

lanorensl. Haxoxnenue B mpupone, CoCOObl MOMyYeHUs, PU3NUIECKUE M XUMHUECKHUE
cBoiicTBa. ['asoreHoBoOpOAbl. BakHeWne KHUCIOPOACOAEPKAIIME COCIUHEHUS TaJOrEHOB.
JIabopaTopHbIE U MPOMBIIIICHHBIC CIIOCOOBI TIOTYICHHSI TaJIOTeHOB. [[pUMEHEHNE raIOTeHOB U HX
COEIMHEHU.

Kucnopoa, o30H. JlabopaTtopHble U MPOMBILIIEHHBIE CIOCOOBI MOJYYEHUS KHCIOPOA.
dusnuecKkre 1 XUMUYECKHUEe CBONCTBA U MPUMEHEHUE KUCIIOPo1a ¥ 030Ha. OKCHIBI U IEPOKCHIBI.

Cepa. Haxoxpaenwe B mpupojie, CHOCOOBI TONydeHUs, (U3HUECKHE U XHUMHUYECKUE
cBoiictBa. CepoBonopon, cyabduabl. Oxcun cepoi(1V), okeun cepsi(VI). Cepuucras u cepHas
KHCJIOTBI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOMl KHCIOTHL I[IpumeHeHue cepsl u €€
COEIMHEHU.

Azor. HaxoxkneHue B mpupojie, CHOcOoObl MONy4eHHUs, (U3MUECKHEe U XUMHYECKHE
cBoiicTBa. AMMuak, HUTpuAbl. OKcHAbl a30Ta. A30THUCTasg W a30THAsg KHUCIOTHI U HMX COJIH.
OcoOeHHOCTH CBOWCTB a30THOW KHUCTOTHI. [IpuMeHeHHe a30Ta W €ro COeIWHEHMH. A30THBIE
yaoOpeHwusl.

®dochop. Haxoxaenwe B mpupojne, CrocoObl MONMydeHHS, (DU3NUECKHEe W XUMHYECCKUE
cBorictBa. Pochuast u pochun. Oxcuast hochopa, hbochopHas kuciora u e€ conu. [Ipumenenune
docdopa u ero coenunenuit. PocpopHsie yroOpeHus.

Yriuepon, HaxoXJAeHHE B TMpUpoje. AJUIOTpomHbIe Moaudukanuu. Duzndeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Okcun yraepona(ll), okcun
yrinepoaa(lV), yronpHast Kuciaota u €€ coyii. AKTUBHPOBAHHBIN yroJib, aacopOrus. DyiiepeHsl,
rpadeH, yraepoaHbie HAaHOTpYOKkHU. [IprMeHeHne mpoCThIX BEllecTB, 00pa30BaHHBIX YIJIEPOJIOM,
U €r0 COEOTUHEHUN.

Kpemuwnii. Haxoxxnenune B mpupoje, CocoObl MONMYYCHHS, (PU3NUECKHE U XUMHYECKHE
cBoiictBa. Oxcun kpemuus(1V), kpemHueBast KHCIIOTa, CUIMKAThL. [IpuMeHeHue KpeMHUS U €ro
coenuHeHuil. CTEKII0, €ro MoJlydeHue, BUIbl CTEKIIA.

[onoxenue MeramwioB B [leproanyeckoil cucreMe XUMUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS 3JEKTPOHHBIX 000JI0UeK aTOMOB MeTajuioB. OOuue ¢puznyeckue cBOWCTBAa METAILIOB.
[Ipumenenue MetaioB B ObITY U TexHHKe. CIIaBbl METAILJIOB.

DIEKTPOXUMHUYECKUN psiji HanpshKeHui MetamuioB. OOmiye crocoObl MOMyYeHHs] METaJIOB:
TUAPOMETAJUTYPIHsl, MUPOMETAIUTYPrusl, NeKTpoMeTanyprus. [loHsaTue o Koppo3uu MeTauioB.
CriocoObl 3a1UTEl OT KOPPO3HH.

O6mas xapakrepuctuka MeTawioB |A-rpynmbl [lepuoauueckoit cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u xanuii: nonaydyenue, pusnveckrue U XUMUYECKUE CBONCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

O6mas xapakrepuctuka MeTamioB |IA-rpynmel [leprogudeckoil cucTeMbl XUMUYECKHX
AJIEMEHTOB. MarHuii u Kanpluii: oaydeHue, Gu3nueckue 1 XMUMUYECKUe CBOMCTBA, TPUMEHEHNE
MPOCTHIX BEIIECTB U UX coennHeHUH. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

ANOMUHMI: TIoNydyeHue, GU3NYECKUe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro coequHeHWid. AMGOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA AaTIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHMSL.

OO0mas xapakTepucTuka MetamuioB mnobouneix moarpynn (b-rpynm) [lepuonndeckoii
CUCTEMBbI XUMHYECKHUX IEMEHTOB.

Pusnuecknue U XMMHUYECKHE CBOWCTBA XpOMAa U €ro coeauHEeHUU. OKCUIIBI ¥ TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl ¥ AMXpOMATBI, UX OKHCJIHMTEIBHBIC CBOWCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.




PuU3MYECKME M XMMHUYECKHME CBOWCTBA MapraHila M €ro CoeAMHEHWil. BaxHeiue
coequnenus: mapranna(ll), mapranua(lV), mapranua(VI1) u mapranua(VIl). Ilepmanranar kanus,
€ro OKUCJIUTEIIbHbIE CBOMCTBA.

PuznyecKne U XUMHUYECKUE CBOMCTBA yK€J1€3a U €ro coeaMHeHn. OKCuabl, THIPOKCUBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA MEJIU U €€ coeanHeHuil. [lonydeHrne u npuMeHeHue
MEIH U €€ COCIUHEHHIA.

[{uHK: MoTydeHne, GU3NIECKUe U XUMHYECKHE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHIA
Y TUAPOKCHUJIA IUHKA, TUIPOKCOKOMIUIEKCHI IMHKA. [IprMeHeHne IMHKa U ero CoOeqMHEHH.

JKcnepUMeHTAJIbHbIE MeTO/bl M3YUYeHHUsl BelleCTB M HMX NpeBpallleHUii: H3yudeHHE
00pa3IoB HEMETALIOB, TOpPEHHE cephl, ¢ocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KOJUIEKIIUU «MeTasuibl ¥ CIUIaBhI», B3aUMOICHCTBHE MIEIOYHBIX U IIET0YHO3EMETBHBIX METAILIOB
C BOJIOM (BO3MOKHO HCIIOJIb30BAaHUE BHJICOMATEPUAIOB), B3aUMOJICHCTBUE IIMHKA U Keje3a ¢
pacTBOpaMu KHCIIOT U MIEJI0YEH, KaYECTBEHHbIE PEaKI[MU HAa HEOPraHUUECKHEe aHWOHBI, KAaTHOH
BOJIOpPOJIAa W KATHOHBl METAJUIOB, B3aWMOJCHCTBHE THUIAPOKCHIOB QIIOMHUHUS W IIMHKA C
pacTBOpaMu KUCJIOT U IEJIOYEH, pellieHne IKCIEePUMEHTAIBHBIX 33124 110 TeMaM «[ aoreHs»,
«Cepa 1 e€ coemHEeHUs», «A30T U Gocop U UX COeTUHEHUD», «MeTalIbl TJIABHBIX TMOATPYII»,
«Mertasibl MOOOYHBIX MTOATPYII.

XUMHSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METO/IaX MO3HAHUS U METOJIOJIOTHH HAYYHOTO uccienoBanus. HaydHblie MPUHIIUATIBI OpraHU3alluu
XUMHUYECKOTO TIPOM3BOACTBA. [IpOMBITIIIEHHBIE CIIOCOOBI TIOJNYUYeHHsI BOXKHEWIIUX BEMIECTB (Ha
npuMepe TMPOU3BOJICTBA aMMHUaKa, CEPHOM KHCJIOTHI, MeTaHoja). [IpoMBIIEeHHBIE CITIOCOOBI
MOJIYYEHUS] METAJUIOB M CIUIABOB. XUMHYECKOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpenbl U €ro
nocnencTeus. Ponab xumuu B o6ecrieueHNN 3HEPreTHYECKO 6€30acHOCTH.

Xumus W 310poBbe 4yenoBeka. JlexkapcTBeHHble cpeacTtBa. [IpaBuia uCHoab30BaHUS
JIEKApCTBEHHBIX IpenaparoB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKu. Poias xuMuun B obecnieueHnn
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenacrtBa. beitoBas xumus. IlpaBuna OezomacHOro
WCII0JIb30BAHUS MIPEenapaToB ObITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BAKHEHIIINE CTPOUTENIbHBIE MaTepUaIbI (LIEMEHT, OETOH).

XuMus B CcelNbCKOM X03stiicTBe. OpraHndeckiue 1 MUHEpaJIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuabl, KPACKH, CTEKII0, KepaMuka. MaTtepuaiibl Juist
aneKTpoHuKU. HaHoTexHonorum.

PacuéTrnble 3aga4u.

Pacuétsl: Macchl BelecTBa UM 00bEMa Ia30B 110 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
Win 00bEMY OJHOIO M3 YYacTBYIOIIMX B peaklUM BeIIeCTB, Macchl (00bEMa, KolMyecTBa
BEIIECTBA) MPOJIYKTOB PEAKLMHU, €CIM OJHO U3 BEIIECTB MMEET INpUMecH, Macchl (00béMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa pEakiMH, €CIM OJHO M3 BELIECTB JIaHO B BHUJE PACTBOpA C
OIPENENEHHONM MacCOBOM J0JIEH PAcCTBOPEHHOIO BEIIECTBA, MACCOBOM JOIM U MOJSPHOU
KOHIICHTPALlUM BEIIECTBA B PACTBOpE, IOJM BBIXOJA IPOAYKTa PEAKLUUU OT TEOPETUUYECKU
BO3MOJKHOTO.

MesknpeaMeTHbie CBS3H.

Peanu3arust MeXNpeAMETHBIX CBS3€H MPU H3ydeHUH OO0IIeld U HEOPraHUYEeCKOW XMMUU B
11 xmacce oCyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUYHBIX MOHITHA,
TaK ¥ MOHATHUM, IPUHATHIX B OTAEJIBHBIX NMPEIMETAX ECTECTBEHHO-HAYYHOT'O [IUKIIA.



OOmue ecTecTBEHHO-HAYYHBIC TIOHSTHS: SBICHHE, HAy4HBIA (DaKT, TUIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, KIacCUPUKaAIUs, T[EePUOJUIHOCTh, HAOMIOJACHHE, W3MEpCHHUE,
3KCHepI/IMeHT, MOACIIb, MOI[GJ'II/IpOBaHI/Ie.

@duznka: Marepusi, MHUKPOMHUpP, MAKpPOMHUp, aTOM, 3JCKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOMbI, PAaJTUOAKTHBHOCTh, MOJICKYJIA, SHEPreTUYECKH YpOBEHBb, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOsSIHHE BC€IICCTBA, I/IIleaJ'IBHBIf/'I ras, (1)I/I3I/II-I€CKI/I€ BECINYNHBI, CIUHUIIBI I/ISMepeHI/ISI,
CKOPOCTB, SHEPTHs, Macca.

buosorus: kierka, opraHu3sM, OdKocucTema, Ouocdepa, Meraboim3Mm, Makpo- U
MUKPOJIEMEHTHI, OCNIKU, >KUPBI, YIJIEBOIBI, HYKJICHHOBBIE KHCIIOTHI, (PEPMEHTBI, TOPMOHBI,
prrOBOpOT BCIICCTB U ITIOTOK 3H€pFI/II/I B DKOCHUCTEMaAX.

[eorpadusi: MuHEpaIbl, TOPHBIC MTOPOJIBI, MTOJIC3HBIE UCKOTIAEMBIE, TOTUIHBO, PECYPCHI.

TGXHOJ'IOFI/H[I XUMHUUYCCKas HpOMBIIHJ'ICHHOCTB, MeTaJ'IJ'IprI/ISI, CTpOI/ITCJ'II)HI)IC MaTepI/IaJ'IBI,
CEJIbCKOXO3SUCTBEHHOE TMPOW3BOJICTBO, THINEBAas IPOMBINIJICHHOCTh, (apMareBTHIeCKas
HpOMBIIHJ'IeHHOCTI), HpOI/IBBOI[CTBO KOCMECTHUUYCCKUX HpenapaTOB, HpOI/ISBOI[CTBO
KOHCTPYKIII/IOHHBIX MaTepI/IaJ'IOB, BJ'IeKTPOHHaSI HpOMI)IIHJ'IeHHOCTB, HAHOTCXHOJIOTUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATBI

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IMOAXOJ0OM B CTPYKTYPC JHUMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHUS MPEAMETa « XMMUS Ha YPOBHE CPETHETO 00111ero 00pa3oBaHus BEIICICHBI
CIIEIYIOIIME  COCTABJIAIOIIME: OCO3HAHME OOY4YalOIMMUCA  POCCUHCKOM  TpakJIaHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIM4yue MOTHUBAlUM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXxcs
PYKOBOACTBOBATBCA INPHHATBIMU B O6HIGCTBG InpaBujIaMH W HOpMaMMu IOBCACHHA, HAINYIHNC
MIPABOCO3HAHUS, KOJOTHIECKOU KYIbTYphI; CIIOCOOHOCTh CTABUTH IIEJIH M CTPOUTH KU3HCHHBIE
IIJTaHBbI.

JInyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON M MPAKTUUYECKOHN JESATEIbHOCTH O0yYaroIMXCcsl B MPOIEcce peain3alnn
00pa3zoBaTeIbHON e TEIHLHOCTH.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOH JESITeNbHOCTH 00yYaroMXCsl B MPOIIECCe peann3aliu
00pa30BaTeNIbHON 1€ TENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaskIaHCKOro BOCIIMTAHMS

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 0043aHHOCTEH, YBaXKEHUS K
3aKOHY U TPABOTIOPSIKY;

OpeACTaBJICHUA O COOUWAJBHBIX HOPMAaxX M IIpaBUJIaX MEKIMYHOCTHBIX OTHOIIICHUHN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETLHOCTU MPU CO3AAHUU YU€OHBIX NMPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI APYTUX
MIPY aHAJN3€ PA3INYHbIX BUIOB yUeOHOM AEATEIbHOCTH;

2) NIATPUOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAacl€UI0 OTEUECTBEHHOU
XUMHUH;

YBOXEHUS K IPOLIECCy TBOPUYECTBA B OOJIACTHM TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAayKH €CThb pe3yJbTaT JIMTENbHBIX HAOII0ICHUH,
KPOTIOTIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPy/Ja YYEHBIX U IPAKTHUKOB;

MHTEpeca M [03HABATEJIbHBIX MOTHBOB B TMOJYYEHUH M TMOCIEAYIOIIEM aHalu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHOU XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUSI, 3TUYECKOTO MMOBECHHUS,;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUUYECKUMU SIBIICHUSIMU, U IPUHUMATh
OCO3HAHHBIE PEIIeHUs, OPUESHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBENCHHE W TOCTYIKHM CBOMX TOBApHUIIEH C MO3ULUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBUI MOCTYIKOB;

4) popMupOBaHNSA KYJbTYPHI 310POBb:

MOHMMaHUS LIEHHOCTeH 3/0poBoro M Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COONIO/ICHNs MPaBUI OE30MacHOr0 OOpalleHusi ¢ BEIeCTBAaMU B OBITY, MOBCEJHEBHOM
KHU3HH, B TPYJOBOH J€ATEIBHOCTH;

MOHUMAaHUS LEHHOCTH MpPaBUI WHAMBUIYAIILHOTO UM KOJUIEKTUBHOIO O€30MacHOTO
MOBEJICHUS B CUTYALIUSAX, YTPOKAIOIIUX 3/I0POBBIO U JKU3HU JIIOJICH;

OCO3HAHMS MOCIEACTBUN M HENPUSATHS BPEAHBIX NPUBBIYEK (YIMOTPEOICHMS alKOTOJIs,
HapKOTUKOB, KYpEHHS);

5) Tpy10BOro BOCIUTAHUA:



KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIICOBATEIBCKON  JIEATETBLHOCTH,
0O0IIeCTBEHHO MOJIE3HOH, TBOPUYECKOH U APYrUX BUIAX JACATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PpEHICHUH TNPAKTHYECKUX 3a/ad COIMAJIbHOMN
HaNpaBJICHHOCTH (B paMKax CBOET0 Kj1acca, IIKOJIbI);

MHTEepeca K MPAKTHUYECKOMY HM3Y4YCHHUIO Mpo(deccHii pa3inuyHOrO poja, B TOM 4YMCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaKEHHSI K TPYAY, JIOAAM TPY/Aa U pe3ylibTaTaM TPYIOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHYAIbHON TPASKTOPHH 00pa3oBaHus, Oyaymiei
npodeccun U peanu3anuyd COOCTBEHHBIX )KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa,;

6) 7K0JI0rnYecKoro BOCIUTAHMSA:

HKOJIOTUYECKHU IeJIeCO00Pa3HOro OTHOMICHHS K MPUPOJIE KaK MCTOUYHUKY CYIIECTBOBAHUS
’KH3HHU Ha 3emiie;

MOHUMaHUS TII00ATBHOTO XapaKTepa YKOJIOTUIECKUX MPOOIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLMATIBHOM CPEIBI;

0CO3HAHHS HEOOXOIUMOCTH MCIOIh30BAHUS TOCTHYKEHUH XHUMHHU JIJIsI PEIICHHS BOTIPOCOB
PaMOHATFHOTO IPUPOIOTIOIB30BAHNS;

aKTHBHOTO HEMPHATHS JNEHCTBUH, MPHUHOCAIINX BpEI OKPYXKAIOMEH MPHUPOIHOU cpene,
YMEHHUSI TTPOTHO3UPOBATh HEOIATOTPUSATHBIE 3KOJIOTUYECKHE TMOCIECICTBUS TPEATPHHUMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HAIAYHST PA3BUTOTO OSKOJOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIBTYPHI, OIBITA
JEATETbHOCTH OJKOJIOTUYECKOH  HAalpaBJIIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaThCS HMH B
M03HABATEIHHOM, KOMMYHHUKATHBHON M COIIMAILHON NPAKTUKE, CTIOCOOHOCTH W YMEHHUSI aKTUBHO
MPOTHBOCTOSTH HICOJIOTUH XeMo(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00111eCTBEHHOW MTPAKTUKH;

MOHUMAaHMUS cHenuuKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOTO MBIIIJICHUSI, CO3/IaHUU LIEJIOCTHOTO IMPEICTaBICHHs 00 OKpYyKaloleM
MHUpE KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEpPHOCTEU M
pelIeHny TpodieM COXpaHEHUsl MPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJIs COBPEMEHHON NUBWIM3ALMU: B €&
F'yMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, B PELICHUH II100aJIbHBIX TPOOJIEM YCTOMYHUBOIO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHYECKOM, MUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecreueHny yCIOBHM YCHENIHOTO TPy/la M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KAXKIOTO YeHa
0O0IIIeCTBA;

€CTeCTBEHHO-HAYYHOH TPAaMOTHOCTH: TIOHUMAHHsS CYIIHOCTH METOJIOB IO3HAHMUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJyYyaeMble 3HAHUS IS
aHaJiM3a U OOBACHEHHUS SIBJICHHUM OKpPYXKAIOLIEro MHpa M MPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHUS JIeIaTh 000CHOBAHHbBIE 3aKIIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TaHHBIX
C LIEJIbIO MOJIYYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIh30BaTh XUMUYECKUE 3HAHUS [Tl pelIeHHs Tpo0ieM
B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

HHTepeca K MO3HaHUIO, UCCIIeI0BaTeIbCKON AeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K HEMpPEepbIBHOMY OOpa30oBaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHHM MO XUMHH B COOTBETCTBHUH C JKU3HEHHBIMHU
MOTPEeOHOCTAMHU;

HHTepeca K 0COOEHHOCTM Tpy/la B pa3InYHbIX cepax npodeccHoHaNnbHOM AeATeNbHOCTH.



METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS IPOrpamMMbl 110 XMMHUU Ha YPOBHE CPEIHETrO
o0m1ero o0pa3oBaHUs BKJIIOYAIOT:

3HaYMMbIe JUIsI (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXAUCIUIUINHAPHBIC
(MexTpeAMETHBIE) OOLIEHAYYHbIE IOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOW KapTUHBI MUpa
158 CHCHI/I(l)I/IKy MECTOJOB IIO3HAaHUA, I/ICHOJII)?:yeMI)IX B €CTCCTBCHHBIX HayKaX (MaTepm{, BCIICCTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIH (aKT, MPHUHIUIL, THIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsI, HCCIICI0OBAaHNE, HAOIIOICHNEe, U3MEPEHUE, DKCIICPUMEHT U JIPYTHE);

YHHUBEPCAJIbHEIE yueOHbIe JEUCTBHUS (mo3HaBaTesIbHBIE, KOMMYHUKATUBHBIE,
perynsTuBHbBIE), oOecreunBaone (GopMupoBaHne (QYHKIHMOHATHHONH T'PaMOTHOCTH U
COLIMAJIBHONM KOMIIETEHIIMH 00Yy4aroInXCsl;

CIOCOOHOCTh ~ OOYYAIONIMXCS ~ KCMOJIb30BaTh ~ OCBOEHHBIE  MEXIUCITUTUIMHAPHEIE,
MI/IpOBO33pCH‘ICCKI/Ie 3HAHUA U YHI/IBepCElHI)HI)IC y‘le6HBI€ ﬂeﬁCTBHﬂ B HOSH&B&TGHBHOﬁ 158
COLIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OTPaXKAalOT OBJIAJCHUE YHUBEPCAIbHBIMU Yy4E€OHBIMU
II03HaBaTCIbHBIMU, KOMMYHI/IKaTI/IBHI)IMI/I nu peFYHﬂTI/IBHBIMI/I HeﬁCTBHﬂMH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJorMUecKHUe AeHCTBUS:

CaMOCTOSITENIFHO (OPMYJIMPOBATh M aKTYaIM3WpPOBaTh MpOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPeNeNATh IENN JeATeTLHOCTH, 3aJaBas MmapamMeTpbl M KPUTEPHH HUX JIOCTHKEHUS,
COOTHOCHTDB PE3YIIbTATBI ACATCIbHOCTU C ITOCTABJICHHBIMHU LCIIAMU;

WCIIOJb30BaTh TPHU OCBOCHWW 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIICISITH
XapaKTepHbIC TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIHE TIOHATHS 11 0ObSICHEHUS OTIICIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU IS KJIaCCU(UKAITUU BEIIECTB U XUMUYCCKUX PEaKIIHil;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBCHHBIC CBSA3U MEXTY U3Y9aeMbIMU SIBJICHUSIMU,

CTPOMTD JIOTHYECKHUE PACCYXICHUS (MHIYKTUBHBIC, IS TyKTUBHBIC, TIO aHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMAaTPUBAEMBIX SIBJICHUSX, (POPMYIUPOBATH BHIBOJBI U
3aKITFOYCHUS;

MIPUMEHSATHh B IMPOIECCE MO3HAHUS UCIOJb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBHIC)
MOJIENH, PEe0OPa30BHIBATh MOJICIHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CMBOJI) DJIECMEHTA,
xuMudeckas (opmyna, ypaBHEHHE XUMHUYECKOW PEaKIMU — TMPU PEIICHHH Y4eOHBIX
MMO3HABATENIBHBIX U IPAKTUYCCKUX 3a/1a4, MIPUMEHITh HA3BaHHBIC MOJICTILHBIC PECTABICHUS IS
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 6a30BbIe HCCIeI0BATEIbCKHE TIeHCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMmynupoBaTh LETH M 33JaYd  UCCIEJOBAHHWSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
i GOopMHUPOBAHUS TUIIOTE3BI MO MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

BJIaJIETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YUYEHHYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOAATh 3a XOJOM IpoIlecca, CaMOCTOSTENBHO
MPOTHO3UPOBATh €r0 pe3ynbTaT, (OpMyIUpOBaThH OOOOIIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yNIbTaTOB MCCIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

MpHOOpeTaTh OMBIT YYCHUYECKOW MCCIE0BATENbCKOM U TPOEKTHON JesSTeNbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITETBHOMY IIOMCKY METOJOB pEIIeHUs
MPaKTUYECKUX 33J1a4, TPUMEHEHUIO Pa3IMYHBIX METO/I0B MMO3HAHUSI.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPOpManMU (HAYYHO-TIOMYJISIpHAS
JUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOuYHBIE TMocoOus, pecypcbl HHTepHera),
aHATM3UPOBATH HH(POPMAIHIO PA3TUYHBIX BUI0B U (OPM MPEACTaBICHUS, KPUTUIECKU OIICHUBATh
€€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

(dbopMynupoBaTh 3ampochl U NPUMEHATH pPa3IUYHBIE METOABlI NPH TOHCKE M O0TOOpe
nHpOopManKy, HeOOXOIMMO [T BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEICIEHHOTO THIIA;

nprOOpeTaTh OMBIT HCIIOJIB30BAaHUS WH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBHIOMPATh ONTUMANIBHYIO (pOpMYy TpeacTaBiIeHUs HHPOPMALUHU (CXEMBI,
rpaduKu, TMarpamMMebl, TaOJIHIIbI, PUCYHKH U IPYTHE);

WCIIONb30BaTh HAYYHBIM SI3BIK B KadeCTBE CpEJACTBA TNpPU pPadOTE C XUMHUYECKOH
nHpopmalyen: NPUMEHATh MEXINpeAMETHble ((U3NYECKHe M MaTeMaTU4YeCKUE) 3HaKU W
CUMBOJIBI, POpMYIIbI, a00OpeBUATYpPbI, HOMEHKIIATYPY;

HCI0JIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJITHOCTH.

KoMMyHuKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

3aJ1aBaTh BOIPOCHI MO CYLLECTBY 00CYK/1aeMOIl TEMBI B X0/1€ JUAJIOTa /UM JUCKYCCHUH,
BBICKa3bIBATh UJEH, (POPMYIUPOBATH CBOU MPEUIOKEHNUS OTHOCUTEIIBHO BBIITOJIHEHUS
MpeUI0KEHHOM 3a/1a4H;

BBICTYNaTh C IMpe3eHTAIeil pe3yabTaTOB IMO3HABATEIbHOM AEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMpPU  BBIIOJHEHUH XUMHYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanivzanuu yueOHOro MpOeKTa, U (OPMYIMPOBaTH BBIBOJBI IO pPE3ylbTaTaM IPOBEAEHHBIX
HCCIeI0BaHUM TTyTEM COTIIACOBAHMSI TIO3UITUI B XOJ€ OOCYK/IEHUS U 0OMEHA MHEHUSMH.

PeryasiTuBHbIe YHUBepPCaJIbHbIE YUeOHbIE 1eCTBUSA:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATh CBOIO MMO3HABATENBbHYIO NEATEIbHOCTb,
ompezenss e€ LeNM U 3a/1a4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npeaaraeMblii aJropuT™M ACUCTBUM MPH BHIMOJHEHUHM Y4EOHBIX M HCCIIEN0BATENIbCKUX 3ajad,
BBIOMpaTh Hanbosee 3HPEeKTUBHBINA CIOCOO MX peUIeHUs ¢ YYETOM TMOJYYCHHS HOBBIX 3HAHUN O
BEIECTBAX U XUMHUYECKUX PEAKIUX;

OCYILIECTBIISITH CAMOKOHTPOJIb IEATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATHBI

[IpenMeTrHbie pe3ynbTaThl OCBOCHHUS MPOTPAMMbI MO XUMHU Ha YriyOJEHHOM YpPOBHE Ha
YpOBHE cpelHero ooduiero oo6pa3oBaHUs BKIIOYAIOT crHeluduueckue s y4eOHOro IpeaMera
«XUMHS» HAy4dHbI€ 3HAHUS, YMEHHSI U CIOCOOBI NEHCTBUI MO OCBOEHUIO, WHTEPIpPETAIMU U
peoOpa30BaHUI0 3HAHUM, BUJIBI IEATEIHHOCTH MO MOJYyYEHUIO HOBOTO 3HAHHS M MPUMEHECHUIO
3HAHWNA B Pa3IMUHBIX YU4EOHBIX CUTYyallUAX, a TaKKe€ B PEAIbHBIX >XU3HEHHBIX CHUTYalUAX,
CBSI3aHHBIX C XUMHUEU. B mporpamme 1o XuMuu npeAMETHbIE Pe3yIbTaThl IPEACTABICHBI 10 [01aM
W3YYCHHUS.

10 KJIACC

[IpenMeTHbie pe3yabTaThl OCBOCHHSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: 0 MECTE U 3HAUEHUU OPTaHUYECKOM XUMHH B CCTEME
€CTECTBEHHBIX HayK U €€ poJiu B 00eCTIeYeHNH YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA B PELICHUU
po6IeM 3KOJOrMYECKOH, SJHEPreTHUECKOW 1 MUIEBON 0€30MacHOCTH, B Pa3BUTHH MEAULIUHBI,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX MCTOYHMKOB JHEPIUHU, B OOECIIEYEHUU PalMOHAIBHOTO
IIPUPOJIOTIOIIL30BaHUA, B (POPMHUPOBAHUU MUPOBO33PEHHUS U OOLIEH KyJIbTYphl YeJIOBEKa, a TAKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPUPOTHON CPEE;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIIOJAraroliue
TOHSTHS — XUMUUECKHUI DJIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAsl 000JI0YKa atoMa, S-, P-, d-aToMHbIE
opbuTany, OCHOBHOE M BO30YXIEHHOE COCTOSHMS aToMa, TMOpUM3alMs aTOMHBIX OpOUTaneH,
MOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTb, CTENEHb OKHCICHHs, XHMUYecKas
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTTIEpOAHBINA CKeNeT, PYHKIMOHAIbHAs TPYIIIIA,



panukan, CTpyKTypHbIE (GopMynbl (pa3BEPHYTHIE, COKpalIEHHBIE, CKEJETHBIC), H30MEpHs
CTPYKTYpHasi ¥ NPOCTPAHCTBEHHAs (F€OMETPUYECKasi, ONTHUUECKAs), ©30MEPBI, TOMOJIOTUUECKUI
psid, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA- M A30TCOAEpXKAIlUe OPraHUYEeCKHE COEAUHEHMS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPUH, 3aKOHbI
(mepuoauyeckuit 3akon Jl. M. MenneneeBa, Teopusi CTpOCHHUSI OpraHWYecKux BemecTts A. M.
BytiepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MIPEBPALLEHUS SHEPTUU IPU
XMUMHMUYECKUX PEaKLUsAX), 3aKOHOMEPHOCTU, CUMBOJIMYECKUN SI3bIK XUMHUHU, MUPOBO33PEHUYECKUE
3HAHMUS, JIeXKAIUe B OCHOBE IMOHUMAHMS MPUUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SBJICHU;
MIPEJICTABICHUS] O MEXaHM3Max XHMHUYECKUX PEaKIUil, TEPMOJANHAMUYECKUX M KHHETHYECKHUX
3aKOHOMEPHOCTSAX MX MPOTEKaHMs, O B3aUMHOM BIMSHUU aTOMOB U I'PYIIII aTOMOB B MOJIEKYJIax
(MHIYKTUBHBINA 1 Me30MepHbIH 2pdekThl, opuenTantsl | u Il pona); pakromornyeckue cBeneHus
O CBOICTBaX, COCTaBe, MOJIYYEHUU M 0€30MaCHOM HCHOJIb30BAaHUU BAKHEUIIMX OPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOW JEATEIHHOCTH YEIOBEKa, OOLIMX HAYYHBIX HPHHIMIIAX
XMMHMUYECKOTO ITPOU3BOJICTBA (HA MPUMEpPE MPOU3BO/ICTBA METaHOJIa, TepepadoTKu HedTH);

c(OpMHUPOBAHHOCTh YMEHUM: BBISBJIATH XapaKTepHbIe MPU3HAKY MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOLINE OHITHS IIPU ONMCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COCTUHECHU;

c(hOpMUPOBAHHOCTh YMEHHI:

HCIO0JIb30BAaTh XMMHYECKYIO CUMBOJIMKY JIJISI COCTABIIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJISATh YPABHEHHS] XUMHUYECKUX PEaKIUi U paCKpbIBATh UX CYHTHOCTb: OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIIM TOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIIUid,
peaxkiuii HOHHOTO OOMeHa IMyTEM COCTaBIJIEHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTaBIMBATH MOJEIN MOJIEKYJ] OpIraHUYECKUX BEIIECTB M MIUIIOCTPALUU  HX
XMMUYECKOT0 U IPOCTPAHCTBEHHOTO CTPOEHHUS;

c(OPMHPOBAHHOCTb YMEHH: YCTaHABJINBATh IPUHAAIEKHOCTh U3YYEHHBIX OPIraHNYECKUX
BEIIECTB 10 UX COCTAaBY M CTPOEHUIO K ONPEeNEHHOMY KIIacCy/TpyIle COeAUHEHNH, ]aBaTh UM
Ha3BaHUs Mo cucreMmarndeckoil HoMmeHknarype (IlUPAC) u npuBoauTh TpUBHAIBHBIC HA3BAHUS
IUIsL OTAEIBHBIX MIPEICTaBUTENIEN OPraHMUECKUX BEIECTB (3THIIEH, alleTUJIEH, TOIYOJ, INIULEPHH,
TUJICHIVIMKOJb, (heHo, hopManbaern, aneTaabIerul, aleToH, MypaBbiuHas KMUCI0Ta, YKCyCHast
KHCJIOTa, CTEapuHOBas, OJICMHOBAs, NAJIbMUTHHOBAs KHUCIOTHI, TJIMIMH, QJaHUH, MaJbTO3a,
(bpyKTO3a, aHWINH, JUBUHUIL, U30TIPEH, XJIOPOIIPEH, CTUPOI U JAPYTrHe);

C(OPMHUPOBAHHOCTb YMEHHUS ONPEAEIATh BUJA XUMHMUYECKOHW CBSI3M B OPraHUYECKUX
COEJIMHEHUX (KOBAJICHTHAsl U HOHHAs CBSI3b, G- U M-CBSI3b, BOJOPOAHAs CBS3b);

C(OPMHUPOBAHHOCTh YMEHHUSl NPUMEHATH MOJIOXKEHHUS TEOPUU CTPOEHUS OPraHUYECKUX
BeuiectB A. M. byrnepoBa 111 00bsCHEHHs 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHUS;

C(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaTb COCTaB, CTPOEHHUE, (QU3MUYECKHE WU
XMMUYECKHE CBOMCTBA TUIIMYHBIX IPeACTaBUTENEH pa3IMyHbIX KJIACCOB OPTaHUYECKUX BEIIECTB:
QJIKAHOB, LMKJIOAJIKAHOB, AJKEHOB, AJKAJHECHOB, AJKUHOB, apOMAaTHYECKUX YIJIEBOJOPOIOB,
CIMPTOB, AlbJETUA0B, KETOHOB, KapOOHOBBIX KHCIIOT, NMPOCTBIX U CIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOEANHEHUH U AMUHOB, aMUHOKHCJIIOT, OENTKOB, YII€BOJOB (MOHO-, IU- U MOJUCAXApUIOB),
WUIIOCTPUPOBATh TI'E€HETHYECKYI0 CBSI3b MEXKIY HHUMH YPaBHEHMSMH COOTBETCTBYIOINX
XUMUYECKUX PEaKIMii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (POPMYII;

C(OPMHUPOBAHHOCTh yMEHHs TOATBEPXKJaThb HAa KOHKPETHBIX IpHUMepax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKHX COEIMHEHMH OT KPaTHOCTH M THIIA
KOBAJICHTHOH CBSI3U (G- U TT-CBSA3M), B3aUMHOTO BIIMSTHHSI aTOMOB U I'PYII aTOMOB B MOJIEKYJaXx;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHUKU YIIIEBOJOPOJHOTO CHIPHS
(HedTh, TMPUPOAHBIA ra3, yroiyib), CrocoObl ero mnepepaboTKH M IMPaKTHYECKOe NpUMEHEHHE
MIPOYKTOB IepepaboTKH;



cOpPMHUPOBAHHOCTh BJIQJICHUS CHUCTEMOW 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJaxX
IIO3HAHUA — Ha6HIOI[eHI/II/I, HU3MCPCHUHU, MOACIUPOBAHUH, OSKCIICPHUMCHTC (peaJIBHOM u
MBICJIEGHHOM) U YMEHUS IPUMEHSTh 3TU 3HAHUS;

cOPMHUPOBAHHOCTh ~ YMEHHUS TPUMEHATh OCHOBHBIC  OMNEPAMHU  MBICIHUTEIHHON
NESITeLHOCTH — aHAIW3 M CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMATH3aIUIO, BBISIBICHUE
IMPUYUHHO-CJICICTBCHHBIX CBsI3el — AJI1 U3Yy4YCHUA CBOMCTB BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

C(bOpMI/IpOBaHHOCTI) YMGHHﬁI BEISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C HOHSATUSIMU U
MPEJICTABICHUSIMU  JIPDYTHX €CTECTBCHHO-HAYYHBIX TPEAMETOB Ui 0oJiee OCO3HAHHOTO
IMOHUMAHUA CYHIHOCTH MATCpHUAJIbHOIO €AMHCTBA MHpPA, UMCIIOJIB30BAThb CHUCTCMHBLIC 3HAHUS I10
OpFaHquCKOﬁ XUMHUHN I 00BsACHEHUS U IIPOTHO3UPOBAHHUA ﬂBJ’ICHHfI, UMCHOIIUX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

cOpPMUPOBAHHOCTh YMEHUW: MPOBOJUTH pacdy€Tbl MO XHWMHUYECKUM (opmynaM U
YpaBHEHUSAM XMUMHUYECKUX PEaKIU C HCIOJIb30BaHHEM (PU3WYECKUX BEIUYWH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEIICCTBA), XapPaKTCPH3YIOIMIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBHI:
paCLIéTI)I 110 HAXOXKXICHUIO XUMHAYECKOU (pOpMy.]'II)I BeIIIeCTBA IO MU3BCCTHBIM MACCOBBIM OOJIAM
XUMHMUYECKUX 3JIEMEHTOB, IPOIYKTaM CrOpaHusl, MJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, aHATU3UPOBATH U OLIEHUBATH C TO3UIUHN
IKOJIOTHYECKOH O€30TaCHOCTH IOCIICJCTBUS OBITOBOW ¥ TPOW3BOJCTBEHHOW JICATEITHBHOCTH
YEJIOBEKa, CBS3aHHOW C TIEpepadOTKON BEIIECTB, HCIIONH30BATh IOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pElIeHUI MPOOJIeM B CUTYaLIUsX, CBSI3aHHBIX C XUMHUEH;

c(hOopMUPOBAaHHOCTh YMEHHI: CaMOCTOSITEJIbHO IJIAHUPOBATh M MPOBOJUTH XUMHUYECKHI
OKCIICPUMCHT (HOJ'Iy‘—IeHI/Ie N U3YyUCHUC CBOMWCTB OpPraHu4Ye€CKuUX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
YTJIIEBOOPOJIOB Pa3IUYHBIX KJIACCOB U KUCIOPOICOICPIKAIINX OPraHHIECKUX BEIIECTB, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a/1a4 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOTIOACHUEM IIPABHII
0e30macHOTO OOpalIeHus] ¢ BEIIECTBAMU M JabOpaTOpHBIM 000pymoBaHHEM, (OpMyIUpOBaAThH
Lelnb HCCIAEI0BaHUS, TMPEACTAaBIATh B pa3iudHOW (opMe pe3yiabTaThl JKCIEPUMEHTa,
aHAJIM3UPOBATh U OLIEHUBATh UX TOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coO01aTh TMpaBUJia DKOJIOTHYECKH IIEIECO00Pa3HOTO TMOBEACHUSI B OBITY M TPYAOBOM
NEeSITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0POBbs, OKpYKAloIled HPUPOIHON cpelsl U
JOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHUYECKOTO JACWCTBHS HAa >KHUBBIE OPraHU3MbI ONPEICIEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbich nokazatens [T1K;

aHAJIM3UPOBATh  1€1€CO00pPa3HOCTh  NPUMEHEHHsS]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILIEHUS PUCK-TIOJIb3a;

c(OpMUPOBAHHOCTh YMEHMIA: OCYIIECTBISATH IICJICHAINIPABICHHBIN MOUCK XUMHYECKOU
uH(popMallUKd B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-Hay4yHas JUTepaTypa, CpelIcTBa
MaccoBoil uH(popManuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uHpopmalrio, rnepepadarpiBaTh €€ U UCMOJB30BaTh B COOTBETCTBUU C MOCTABICHHOW y4yeOHOM
3aJ1avuen.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OO0Ias 1 HeopraHuueckas XMMHUsD» OTPaXKaIoT:

chOpMUPOBAHHOCTH MPEJICTABICHUIA: O MaTEPHATLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSX
Y TIO3HABAEMOCTH SIBJICHUI MTPUPOJIbI, O MECTE M 3HAUEHUU XMMHUHU B CHCTEME €CTECTBEHHBIX HAYK
u e€ ponu B OOeCHEYeHHWH YCTOMYMBOTO Pa3BUTHUS, B PEIICHHH MPOOJIEM 3KOJOTHYECKOH,
SHEPreTHYeCKOd W THUIIeBONW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  DSHEPruM, B  OOECHNEYEeHHWH  PAIMOHATBHOTO
MIPUPO/IOTIOIIL30BaHNS, B (GOPMUPOBAHUH MUPOBO33PEHUS U OOIIEH KylIbTyphl YeJIOBEKA, a TAKKe
AKOJIOTHYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpejie;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMUYECKUH DIIEMEHT, aTOM, SIIPO aTOMa, U30TOTIbI, SJIEKTPOHHAs 000JI0UKa aToMa, S-



, p-, d-atomHbBIe OpOWTaNM, OCHOBHOE M BO30YXKAEHHOEC COCTOSHHS aTOMa, THOpHIM3arlvs
aTOMHBIX OpOWTajeil, WOH, MOJIEKYyla, BaJCHTHOCTH, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKHCJICHUSI, XUMHUYECKass CBA3b (KOBAJIGHTHAs, WOHHAs, MeTauIMuecKas, BOJOpPOJHAs),
KpUCTAJUTMUECKasi pelIéTka, XUMUYECKas PEeaklMs, PacTBOP, AJIEKTPOJUTHI, HEIIEKTPOJIHUTHI,
ANEKTPOJIUTUYECKASs] ~ JUCCOIMAIUs, CTENEeHb JUCCOIMAIlMU, BOJOPOJHBIM  MOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOW YP(PEKT XUMUIECKON pEaKIMH, CKOPOCTh XUMHUECKOM
peakluy, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUsSl DIEKTPOJUTUYECKOU
quccoumranuu, nepuoguyeckuil 3akon J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUS MAacChl BELIECTB,
3aKOH COXPAHECHHS M MPEBPALICHUS SHEPTUU MPH XUMUUYECKUX PEAKIHUAX, 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUH SI3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHUA, JISKAIHMEe B OCHOBE MOHUMAHUS MPUYMHHOCTH M CHUCTEMHOCTHU
XUMUYECKUX SIBJICHUI; COBPEMEHHBIE IIPE/ICTABIICHUS O CTPOCHHUH BEIlleCTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX; MPEJCTABICHUS O MEXaHM3Max XMMHYECKUX
peakiuii, TEPMOJUHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSX UX TMPOTEKaHUs, O
XUMHUYECKOM PAaBHOBECHH, PACTBOpaxX M JAUCIEPCHBIX CHUCTEMax; (DaKTOJIOTUYECKUE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJYYCHUH U O€30MaCHOM HCIOJIb30BAHUU BAXXHEUITUX HEOPTraHUYECKHUX
BEIIECTB B OBITY W MPAKTHUUECKOW JEATEIHHOCTH YeJIOBEKa, OOIIUX HAYYHBIX MPUHIIUIIAX
XUMHUYECKOTO MPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MPU3HAKU MMOHSATHN, YCTAaHABIUBATH
WX B3aUMOCBSI3b, HCIOJH30BaTh COOTBETCTBYIOIIME TMOHSATHS TPHU OMHCAHUH HEOPTaHUYECKHUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BATh XMUMHUYECKYI) CHMBOJIMKY JUISI COCTABIICHHS
dbopMya BeEHIECTB W YpPAaBHEHUH XUMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATypy
(IUPAC) 1 TpuBHaIbHbIE HA3BaHUS OT/ACIBHBIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUS OMPENIENSITh BAIGHTHOCTD U CTENEHb OKHCIEHUS XUMHUUECKUX
JJIEMEHTOB B COEIMHEHUSX, BUJ XUMHUYECKOHN CBSI3M (KOBaJIGHTHAsl, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOM pEmIETKH KOHKPETHOTO BELIECTBA;

chOpMUPOBAHHOCTh YMEHMSI OOBACHATH 3aBUCUMOCTb CBOICTB BEUIECTB OT BHJA
XUMUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKA, OOMEHHBIM U JTIOHOPHO-aKIENTOPHBII
MEXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3H;

cOpMUPOBAHHOCTh YMEHHUMN: KIAaCCHU(PHUIMPOBATh: HEOPraHUYECKHE BEIIEeCTBA MO HX
COCTaBY, XMMUYECKUE PEAKIMH MO PA3IMYHBIM MPHU3HAKaM (YHCIy M COCTaBY pPEarupyronimx
BEIIECTB, TEIUIOBOMY OJ(PQEeKTy peaklud, H3MEHEHUIO CTElEHEH OKHUCICHUS 3JIEMEHTOB,
0o0paTUMOCTH, YYacTUIO KaTajau3aTopa U JpPYTUe); CaMOCTOSTENIbHO BBIOMpATh OCHOBAHHS H
KpUTEPUH JUI KIIacCU(UKALUY N3YYaeMbIX BEIIECTB U XMMHUECKUX PEaKLnii;

chOpMUPOBAHHOCTh YMEHHSI pacKpbhIBaThb CMBICHI Mepuoaudeckoro 3akona JI. W.
MenzeneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKINU;

chOpMUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHUYECKUX 3IJIEMEHTOB TIepBOTOo—4eTBEpTOro mnepuosioB Ilepuomuueckon cucremsr /JI.H.
MeneneeBa, UCHOJIb3ys MOHATUS «IHEPTreTUYECKUE YPOBHMY, «IHEPreTUUECKHE IMOJYPOBHM,
«S-, p-, d-aTOMHBIC OPOUTAIIHY», KOCHOBHOE M BO30YXIEHHOE SHEPIETHUECKUE COCTOSIHHUS aTOMa),
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKUX AJIIEMEHTOB M UX COCIMHEHUH 0
nepuoaam u rpymnmnam Ilepuonnueckoit cucremsl [l. . MenneneeBa, BaleHTHbIE BO3MOKHOCTHU
aTOMOB AJIEMEHTOB Ha OCHOBE CTPOEHHS MX DJIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh (OMUCHIBATD) OOIIME XUMHUUECKHUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHME T€HETUYECKOW CBA3U MEXKIY
HEOPraHMYECKUMHU BEIIeCTBAMU C TOMOIIbIO YPaBHEHUHW COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKuuii;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPHIBATH CYIIHOCTH: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKiuii MoCpeaCTBOM COCTaBIICHHS AJIEKTPOHHOTO OanaHca 3THUX PEaKIIHi; peakiuii HOHHOTO



oOMeHa MyTéM COCTaBJICHHS WX IOJHBIX M COKpAIIEHHBIX HOHHBIX YpPaBHEHW; peakuuit
TUAPOJIN3a; PEeaklUil KOMIUIEKCOOOpa3oBaHus (Ha MpUMEpPEe TUJIPOKCOKOMIUIEKCOB IMHKA H
AITIOMUHUS);

chOPMHUPOBAHHOCTh yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECCKHX
peakuuii ¢ y4€ToOM HX DSHEPreTHUYECKUX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTH
XUMHYECKON PEaKIMu B 3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TaKKe XapaKkTep CMEIICHHUS
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIIHUX Bo3aeiicTBuid (mpunimn Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUUYCCKUE PEAKIINH, JIGKAIIHE B OCHOBE
MPOMBIIIJICHHOTO TOJYYEHUs CEpPHOM KHUCIOThI, aMMHaka, oOIue Hay4dHbI€ MPUHIIUAIIBI
XUMUYECKUX TPOU3BOJCTB; 1EIECOO0OPa3HOCTh MPUMEHEHUS HEOPraHMYECKHX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHS PUCK-TI0JIb3a;

c(hopMUPOBAHHOCTh BJIQJICHHS CUCTEMOM 3HAHHUM O METOJIaX HAyYHOTO MO3HAHUS SBJICHHMA
MIPUPOJIBI — HAOJIOIEHHE, U3MEPEHUE, MOICTTUPOBAHNUE, SKCIIEPUMEHT (PeaTbHBIM U MBICIICHHBIH),
WCTIONb3YeMBIX B  €CTECTBEHHBIX HayKaX, YMEHHUS TMPUMEHATh OJTH 3HAHUA TpHU
OKCIIEPUMEHTAILHOM UCCJICIOBAHUM BEIIECTB U I OOBSACHEHHS XUMUYECKHUX SBJICHUH,
MMEIOIINX MECTO B IIPUPOJIE, MPAKTHIECKON IEATETLHOCTH YeJI0OBEKA M B IIOBCETHEBHOM JKU3HU;

c(hOopMUPOBAHHOCTh YMEHHUSI BBISIBJISITh B3aUMOCBSI3b XUMHUECKUX 3HAHHUU C TIOHATHSIMU U
MPEACTABICHUSIMUA JIPYTHUX €CTeCTBEHHO-HAYYHBIX TMPEAMETOB i 0ojiee  OCO3HAHHOTO
MMOHUMAaHMSI MAaTePUATTLHOTO €ANHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS MPOBOUTH PACUETHI: C UCIIOJIH30BAHUEM TIOHITHI «MaccoBast
JI0JISI BEIIIECTBA B PACTBOPE» M «MOJIIpHAsI KOHIIEHTPAIIMS)Y; MacChl BEIIECTBA WM 00bEMa ra3a 1o
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU OOBEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIIECTB; TEIUIOBOTO d(peKTa peakinu; 3Ha4eHUs BOJOPOTHOTO TTOKa3aTesl pACTBOPOB KHUCIIOT U
mieoueld ¢ M3BECTHOW CTENEHBIO AUCCOIMAIMK;, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEaKLMH, €CIA OJHO U3 UCXOJHBIX BEIIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM JI0JIeil pacCTBOPEHHOTO BELIECTBA WU 1aHO B M30BITKE (MMEET MPUMECH ); I0JIU BbIXOa
MPOJIyKTa peakuu; 00bEMHBIX OTHOLIEHUH ra30B;

c(OpPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh U NMPOBOJUTH XUMUYECKUI
SKCIEPUMEHT (TPOBEICHUE peakluii HOHHOTO 0OMeHa, OATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIIEHUE CPEIbl PACTBOPOB BEILIECTB C MOMOUIBIO MHAUKATOPOB,
W3Y4YE€HHUE BIUSHUSA pPa3INYHbIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKON pEaKIUH, pelleHue
AKCIEPUMEHTAJIBHBIX 3a/a4 1o TemaMm «Mertamib» U «Hemeramib») ¢ coOI0IeHUEM MPaBUI
0e30macHOTO OOpalleHHus] ¢ BEmeCTBaMU M J1ab0OpaTopHBIM 000pyAOBaHHEM, (OPMYIUPOBATH
Lenb HCCIENI0BaHUS, TMPEACTAaBIATh B pa3iUuyHOW (opMe pe3yiabTaThl JKCIEPUMEHTa,
aHAJIM3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTb;

chOpMUPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUIia MOJIb30BAHUS XUMHYECKOU MOCYI0N U
nmabopaTopHBIM 000pYyI0BaHHEM, OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKLIUSAMH IO
BBITIOJTHEHUIO J1a00PATOPHBIX XUMHUUYECKUX OIBITOB, SKOJIOTHUECKHU 11e71ecOo00pa3HOro MOBeACHUS
B OBITYy M TPYIOBOH NEATEIBHOCTH B LEISIX COXPAHEHHUS CBOETO 3[0POBBS, OKpYXKAlOIIeH
NPUPOJHON Cpellbl M JOCTHXKEHUs €€ YCTOMYMBOIO pPa3BUTHUS, OCO3HABaTh OMNACHOCTH
TOKCHUYECKOT0 JECHCTBUS HA JKUBBIE OPraHU3Mbl ONPEIEIEHHBIX HEOPraHWYECKHUX BEILECTB,
noHumas cMbici nokaszarens [TJIK;

chOpMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH II€JIEHANIPABICHHBIN MOWCK XHUMHYECKOU
nHboOpMallUd B pa3jMYHBIX MCTOYHMKAX (HayyHas M y4eOHO-Hay4dHas JUTepaTypa, CpelacTBa
MaccoBoil uH(popmanuu, MHTepHET U Apyrue), KPUTHUYECKH aHAIH3UPOBATH XHUMHYECKYIO
uH(popMalnio, nepepadaTriBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUH C MOCTaBICHHOW yuyeOHOU
3a7a4ei.
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pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Ctpoenne aroma. [leproanueckuii 3aKoH
P pHOA bubmmoreka [IOK
11 n [lepnoanueckas cuctema XUMUYECKUX 9 1
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuotexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMHHCCKHE peakii https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTALIRT https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTALIH https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
Mertoapl 1103HaHUSI B XUMHUHU. XUMUS U bu6mmoreka [JOK
3.1 9
JKU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9



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

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHus:

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/ibHbIE pecypchl

Beoaunbiiit HOT. IIpeamer u
3Ha4YEHHE OPraHN4eCKOMN
XUMUH, TIPEICTABIICHHUE O
MHOT000pa3uu OPraHunYecKuX
COEIUHEHU.
Hemoncrpaunu. Komnexkuumn
OpPraHWYECKUX BEIIECTB U
MaTepHaoB U U3CIUN U3
Hux. [IpeBpamienue
OpraHUYECKUX BEIIECTB MPH
HarpeBaHuu (TUTaBJICHHE,
00yTJIMBaHUE U TOPEHUE),

bu6moreka [IOK
https://m.edso0.ru/3686e6f5

DJEKTPOHHOE CTPOCHUE aToMa
yriepoa (OCHOBHOE U
BO30YXJIEHHOE COCTOSIHUS).
BasieHTHBIC BO3MOYKHOCTH
aToMa yriepojia

bu6mmoreka [IOK
https://m.edsoo.ru/Oce6fd4c

XuMuyeckas CBI3b B
OPraHUYECKUX COCITUHCHHUSIX.
MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa cBs3el

bu6mmoreka [JOK
https://m.edsoo.ru/8d39f5c8



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

Teopus crpoeHus
OPraHUYECKUX COCIMHEHUM A.
M. bytieposa.
JdemoncTpanun. Moaenu
MOJIEKYJI OPraHUYECKUX
COCIMHEHU M.

bu6mmoreka [{OK
https://m.edsoo.ru/9e595chb8

Buasr nzomepun:
CTPYKTYypHas,
MIPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3((EKTHI B
MOJIEKYJIaX OpraHuYeCcKUuX
COeqUHEHNN

bubmmoreka [{OK
https://m.edsoo.ru/b0e61661

[IpencraBnenue o
KJaccuukanuu u
cUcTeMaThyecKas
nomenkiarypa (IUPAC)
OpraHUYECKUX BEILECTB

bu6moreka [IOK
https://m.edsoo.ru/c212dd21

Knaccudukanus peakmuii B
OPraHUYECKON XUMHUHU

bu6mmoreka [JOK
https://m.edsoo.ru/ba5706aa

HNOT. IlpakTnueckas
padora Ne 1 no teme
«KauecTBeHHOE 0OHapy)EHUE
yriaepoja v BOAOpoa B
OpPraHMYECKUX BEIECTBAXY.
CucremaTtuzanus u
0000111eHUE 3HAHUI 110 TEME.

bubmuoreka [JOK
https://m.edsoo.ru/87a37cab

AJIKaHbI: TOMOJIOTUYECKUIA
psa, obmas popmyia,
HOMEHKJIaTypa 1 U30Mepus,

bu6mmoreka [JOK
https://m.edso0.ru/25a14636



https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636

JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI

10

dusnuecKkrue 1 XMMUIECKHE
CBOICTBA AJIKAHOB.
JdemoncTpanuu. ArperatHoe
COCTOSIHHE aJIKAaHOB B
3aBUCUMOCTH OT MOJISIPHOM
Macchl (OyTaH, rekcaH,
napadun). He
CMEITMBAaEMOCTh T'eKCaHa ¢
BOJIOW, CPaBHEHUE INIOTHOCTH
TeKCaHa U BOJIBI.

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

11

Haxo>xnenue aixkaHoB B
npupojie. CriocoOb1
MOJTy4YeHUS U IPUMEHEHNE
aJIKaHOB

bu6moreka [IOK
https://m.edsoo.ru/259b0a5b

12

[uknoankaHbl: 001mas
¢dbopmyna, HOMEHKIIATypa U
H30MepHsi, 0COOEHHOCTH
CTPOEHUS U XUMHUYECKHUX
CBOMCTB, CIIOCOOBI MOJTyYEHUS
U IpUMEHEHHE

bu6mmoreka [JOK
https://m.edso0.ru/156730d2

13

Pemenune pacu€THbIx 3a1a4 Ha
OIIpeIeJICHUE MOJIEKYIISIPHOU
(hopMyITbI OPraHUYECKOTO
BEI[ECTBA IT0 MaCCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIUX B €r0 COCTAaB.

bu6mmoreka [JOK
https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

Cucremarusanus 1
00001IIeHE 3HAHUH 10 TEME.

14

AJIKEHBI: TOMOJIOTHYECKHU I
psn, odmas hopmyia,
HOMEHKJIATYpa, JJICKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYIT.
CrpykTypHas U Huc-TpaHc-
M30MepHS ATKCHOB

bu6mmoreka [{OK
https://m.edsoo.ru/273b0ale

15

dusnyeckre U XUMHUYECKHE
cBoiicTBa ankeHoB. [IpaBuio
MapKOBHHKOBA.
JdeMoHcTpanum.
KauecTBeHHBIE peaknu Ha
ankeHbl (00ecIBeUnBaHNE
OpOMHOM BOJIbI, pacTBOPA
TepMaHTaHaTa Kajus).

bu6moreka [IOK
https://m.edsoo.ru/21069ccd

16

CriocoOsl motyueHust u
MIPUMEHEHHE ATKEHOB

bu6mmoreka [JOK
https://m.edsoo.ru/665dc058

17

HNOT. IlpakTnueckast
padora Ne 2 no teme
"[lonyuenue sTueHa U
W3Yy4YEHUE ero CBOUCTB"

bu6mmoreka [JOK
https://m.edsoo.ru/0941eed8

18

Pemenune pacu€tHbix 3a1a4 Ha
OIIpeIeJICHUE MOJIEKYIISIPHOU
(hopMyITbl OPraHUYECKOTO
BellecTBa Mo Macce (00bEMY)
MPOAYKTOB CTOPAHHUS.

bu6mmoreka [JOK
https://m.edsoo.ru/e9ea9921



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

AnKaaueHbl: CONpsHKEHHBIE,

M30JIMPOBAHHBIE,
19 KyMYJIMPOBaHHBIE. brbamorexa [OK
https://m.edso00.ru/04298c0a
Oco0eHHOCTH AIEKTPOHHOTO
CTPOCHHUS

20 XUMHUYECKHE CBOMCTBA bu6mmoreka [{OK
CONPSKEHHBIX IUEHOB https://m.edsoo.ru/e561253d
CriocoOsl nostyueHust u
MIPUMEHEHHE aJIKaTUEHOB.

21 NOT. JlaGopaTopHblii onbIT bubnuoreka [JOK
Ne 1. 3nakomMcTBO C https://m.edso0.ru/1aa81660
o0Opasmamu 1racTmacc,

Kay4yKOB U PE3UHBI.
AJKUHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,

99 HOMEHKJIaTypa, JJIEKTPOHHOE bubnuoreka [IOK
U MPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHE MOJIEKYII,

(bu3uvecKue cBOMCTBA

23 XUMHYECKHE CBOMCTBA bubnuoreka [{OK
AJIKUHOB. https://m.edso0.ru/23493a93
KadecTBeHHbIC peakiyu Ha
TPOMHYIO CBS3b.

24 JdemoncTpauuu. bubmuoreka [JOK
BsauMoelicTBue arieTuieHa ¢ https://m.edsoo.ru/7b1c48da
aMMHUAYHBIM PaCTBOPOM
okcuna cepedpa(l).

o5 CriocoOslI osTyueHust u bubnunoreka [JOK

NPUMCHCHUC aJIKWHOB

https://m.edsoo.ru/a6f9alea



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea

26

HaxoxeHne MonexyisipHon
(hOopMyITBI OPraHUYECKOTO
COCJIMHEHUS 110 KOJIMYECTBY
BemiecTBa (Macce, 00bEMY)
MIPOIYKTOB PEAKIIUU W/ WIITH
WCXOJIHBIX BEIECTB.

bu6mmoreka [{OK
https://m.edsoo.ru/5db8e526

27

KonTpoabHnas padora Nel
o TeMe «AIUKINYECKUE
YTJIEBOIOPOIBI

28

ApEeHBI: TOMOJIOTHYECKUH DS,
obmas gopmymna,
HOMEHKJIaTypa. DJIIEKTPOHHOE
Y IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ OeH30J1a U
TOJIy0JI1a, UX (PU3HUECKHIE
CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/a92a7094

29

XUMHYECKHE CBOUCTBA
ApPEHOB: PEAKIIUU 3aMECIICHUS

bu6moreka [IOK
https://m.edsoo.ru/a44alae4

30

XuMudeckrue cBolicTBa
apEHOB: PEAKIUU
MIPUCOEANHEHUS, OKUCIICHHE
TOMOJIOroB O€eH30J1a

bu6mmoreka [JOK
https://m.edsoo.ru/a44alae4

31

OCO0EHHOCTH XUMHYECKUX
CBOMCTB CTHUPOJIa

bubmuoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenune pacu€THbIX 3a1a4 Ha
OIIPENEIIEHUE MOJIEKYIISIPHOM
(hopMyITbl OPraHUYECKOTO
BEIIIECTBA HA OCHOBE €TI0

bu6mmoreka [JOK
https://m.edsoo.ru/53461a2c



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c

XUMHYECKUX CBOMCTB HJIN
CO0cO0OB MOTYYCHHUS.

33

CriocoObI moTyueHust 1
MPUMECHEHHUE apCHOB.

bu6mmoreka [{OK
https://m.edsoo.ru/6f717d09

34

T'enetnyeckas cBsA3L MCKOY
Pa3iIMYHBbIMH KjlaCCaMHU
YIII€BOJIOPOJIOB

35

Pacuérel no ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
CucreMaTuzamnus u
000011cHNE 3HAaHHH IO TEME

36

[Ipuponnsii ras. IlomytHeie
He(TAHbIE Ta3bl

37

KaMeHHBIi yroibs 1 IpoayKThl
ero nepepadboTKH.
Jdemoncrpaunu. Komnekuus
«KaMmeHHBIN yroJiby.
Komnnekuus npo1ykToB
KOKCOXHMMHYECKOTO
MIPOU3BO/ICTBA.

bu6moreka [IOK
https://m.edso0.ru/69b3398b

38

Hedtp 1 ciocoOmr e
nepepabotku. [TpumeHenue
MIPOJYKTOB IepepaboTKH
Hedru. JdemoHcTpanuu.
Komnexuust o6pasioB HedTH
1 He(TENPOAYKTOB.

bubmuoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHUECKas CBSI3b MEXKIY
pa3IMYHBIMU KJIACCAMHU
YTIJIEBOJIOPOIOB



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

40

lanorenonponsBoHbIE
YIJI€BOIOPOOB: AIEKTPOHHOE
CTpOEHUE; peaKkluu
3aMelleHus rajoreHa.
JdeMoHcTpanum.
MogennpoBaHrue MOJIEKYJI
YTJI€BOJAOPOJIOB U
raJIor€HONPOU3BOIHBIX.

bu6mmoreka [{OK
https://m.edsoo.ru/82b4d759

41

[elicTBue menoyen Ha
raJIOTE€HIIPOU3BOIHBIE.
B3anmopeiictere
JTUTAIOT€HAIKAHOB C MarHUEM
Y [IMHKOM

42

CucreMaTuszanus 1
00001IeHE 3HAHUN 110
pazaeny "YrieBoaopoasr"

bu6moreka [IOK
https://m.edsoo.ru/20e89f22

43

KonTpoabHasi padbora Ne2
1o teme "YriaeBoaopoabl"”

bu6moreka [IOK
https://m.edso0.ru/95c9e298

44

[IpenenbHbIE 0IHOATOMHBIE
CIUPTHI: TOMOJIOTHYECKHI
psn, obmmas hopmyna,
CTpOEHUE MOJIEKY,
H30MepHsi, HOMEHKIIATYpa,
kinaccudukanus, Gu3ndecKue
cBorictea. MOT.
JlaGopaTopHble onbIThHI Ne2.
PacTBOpUMOCTH pa3muyHbIX
CIIUPTOB B BOJIE.

bubnuoreka [JOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

45

XHUMHYECKUE CBOMCTBA
IIpeIeIbHBIX OJTHOATOMHBIX
cnuptoB. Ne3. Okucienue
STUJIOBOTO CIIUPTA B alIbJETU]]
Ha pacKajn€HHOW MEIHOU
npoBosioke. Ned. Oxucienue
CHUpTa AMXPOMAaTOM KaJlusl.
JdeMoHcTpanum.
B3anmopelictBre staHoua ¢
HaTpPHUEM.

bu6mmoreka [{OK
https://m.edsoo.ru/26ee34fe

46

CriocoOblI nostyueHus u
MPUMEHEHHE OTHOATOMHBIX
CIIHPTOB

bu6moreka [IOK
https://m.edso0.ru/484100000000000

47

[TpocTsie aupsr:
HOMEHKJIaTypa U U30MEpHUs,
0COOEHHOCTH (PM3HYECKHUX U
XUMHUYECKUX CBOMCTB

bu6moreka [IOK
https://m.edsoo.ru/c2c788b2

48

MHOroaTroMHbIE CITUPTHI:
STUJICHTJIMKOJIb U TJIUILECPHUH,
X PU3HYECKHE U
xumudeckue cpoirictea. MOT.
JlabopaTopHbIii onbIT NeS.
Bsaumoneiictsue
MHOT'OQTOMHBIX CITUPTOB C
rugpokcugom meau (I1).

bu6mmoreka [JOK
https://m.edsoo.ru/ee4d84aa

49

CriocoObl mostyueHust 1
PUMEHEHNE MHOTOATOMHBIX
CIIUPTOB

bu6mmoreka [JOK
https://m.edsoo.ru/d12e567d



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d

@DeHOJI: CTPOEHUE MOJIEKYIIBI,

50 (u3nuecKue CBOMCTBRA. brbamorexa LOK
https://m.edsoo.ru/2ce72618
Tokcu4aHOCTH PeHOIa

51 XUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
(benoia https://m.edsoo0.ru/037ca5f9

59 CriocoOsI MmoTydeHust U bubmmorexa [JOK
IpuMeHeHue (eHoia https://m.edsoo.ru/c77ddf4c
NOT. IlpakTuyeckas
padora Ne 3. o Teme

53 «Pelllere bubmmoreka [IOK

https://m.edsoo.ru/fd0ced09
IKCIIEPUMEHTATBHBIX 33724
o Teme "CrupTsl U heHoTBI"

54 Cucremaruzanus u bubnuorexa [JOK
0000111eHIE 3HAHUM 10 TEME https://m.edso00.ru/1810ch9b
AJbIIETHIBI U KETOHBI:

AIIEKTPOHHOE CTPOCHHE

55 KapOOHUIIBLHOM TPYIIIHL; bubnuoreka [IOK
TOMOJIOTUYECKHUE PSAIBI, https://m.edsoo.ru/b139beaa
obmas Gopmysna, uzoMepus u
HOMEHKJIaTypa
AJbIIeruIbl 1 KETOHBI:

(hu3uYEeCKre CBOWCTBA;
€aKIUU IMPHUCOCIUHCHUS.
II;eaucumzl oimcneHm u Eubmorexa HOK
https://m.edso0.ru/c887425c
56 KaueCTBCHHBIC PEAKIINH

anpaerunoB u ketoHoB. MOT.
JlabopaTopHbie onbITHI Ne6.
Peaxius «cepedpsiHOTO
3epkana». Ne7. OkucieHue

https://m.edsoo.ru/a393baa9



https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9

QJIbJICTUIOB THIPOKCHIOM
meau ().

57

Crnioco0sbI moryyeHus
AJIbJACTUI0B 1 KETOHOB.

bu6mmoreka [{OK
https://m.edsoo.ru/520d1c51

58

KonTtpoabnas padora Ne 3
1o Teme «CriupThl U (PEHOIBI,
KapOOHUJICOIepIKaIIne
COEMHEHUSD.

59

O1HOOCHOBHBIE TIPEICIIbHBIC
KapOOHOBBIE KHUCJIOTHI,
O0COOEHHOCTH CTPOCHHUS UX
MOJIEKYJT

bu6moreka [IOK
https://m.edsoo.ru/fecOb113

60

N3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
(bu3uvecKue CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/700cc87b

61

XuMHYECKHE CBOMCTBA
MpEeACIIbHBIX OJTHOOCHOBHBIX
kapOoHOBBIX kucioT. MOT.
JlaGopaTropHbiii onbIT Ne8.
Kucnornsie cBoiicTBa
YKCYCHOM KHCJIOTHI.

bu6mmoreka [JOK
https://m.edsoo.ru/40e6e0e9

62

OcoOEHHOCTH CBOWCTB
MYpPaBbUHOMN KUCJOTHI.
MHoroo6pa3ue kKapOOHOBBIX
KHCIIOT

bubmuoreka [JOK
https://m.edsoo.ru/bb31be71

63

OCoOGeHHOCTH CBOUCTB:
HeTIpeIeTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX,

bu6mmoreka [JOK
https://m.edso0.ru/83a08773



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

THJIPOKCUKAapOOHOBBIX
kucnot. IIpeacraBurenu
BBICIIUX KapOOHOBBIX KHCIIOT

64

[TonATHE O IPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT

bu6mmoreka [{OK
https://m.edsoo.ru/0d162d9d

65

CriocoObI moTyueHust 1
MIpUMEHEHHE KapOOHOBBIX
KHCIIOT

bubmmoreka [IOK
https://m.edsoo.ru/7c065c9d

66

CnosxHble 3(upbl:
TOMOJIOTUYECKHUH psJl, oOras
dhopmyna, nzomepus u
HOMEHKJIaTypa

bu6moreka [IOK
https://m.edsoo.ru/adfffe6d

67

dusnyeckre U XUMHUYECKHE
cBoOlicTBa 3(pUpoB

bu6moreka [IOK
https://m.edsoo.ru/ad6b94b2

68

Pemenue pacu€rHbix 3amay:
M0 YPaBHEHHUIO XUMHUYECKON
peakiuu, Ha OTNpeACIICHNE
MOJIEKYJIIPHOU (POPMYJIBI
OpPraHUYECKOTO BEIEeCTBA

69

HNOT. IlpakTnueckast
padora Ne 4 no reme
«Pemenne
SKCIIEPUMEHTAJIbHBIX 3aa4
o Teme "KapOoHoBbIe
KkucnoThl. CroxHbie d3PuphI"

bubmuoreka [JOK
https://m.edsoo.ru/486671fb

70

XKupsl: ctpoenue,
¢bu3nyeckre 1 XUMHUYECKUE
CBOMcTBA (THIPOIIN3)

bu6mmoreka [JOK
https://m.edsoo.ru/a19c5b98



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

71

OcoOGeHHOCTH CBOUCTB
KHUPOB, COJEPKAIINX OCTATKU
HEIpeeNbHbIX KUPHBIX
KuCIIOT. JKupsl B mpupoie

bubnuoreka [IOK
https://m.edso0.ru/b0331922

72

MBpLia Kak COJIH BBICIIIUX
KapOOHOBBIX KUCIIOT, HX
Motoniee nercreue. [londarue
0 CHHTETUYECKHX MOFOIIUX
cpencrBax (CMC)

bubmmoreka [{OK
https://m.edso0.ru/3c566565

73

I'eneTnueckas CBA3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJICOEPKAITUX
OPraHN4YeCKUX BEIIECTB

bu6moreka [IOK
https://m.edso0.ru/56790c96

74

Pacué€tsl mo ypaBHEHUSIM
XUMHUYECKUX PEAKIIUH.
Omnpenenenre J0JIM BHIX01a
MPOJAYKTA PEAKIIUH OT
TEOPETHUYECKH BO3MOKHOTO.

75

Cucrematuzanus u
0000111eH1E 3HAHU T10 TEME

bu6mmoreka [JOK
https://m.edsoo.ru/f8eaf2eb

76

OO01as XxapakTepucTuKa
YIJIEBOIOB U Kiaccudukarms
yIIeBOJOB (MOHO-, - U
MOJIMCAXapH/Ibl)

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

77

Momnocaxapuapl: puznyeckue
CBOMCTBA M HAXOXKICHHEC B
npupojie. XMuMUYECKHE
cBoicTBa rroko3el. MOT.
JlabopaTopHbie onbIThI Ne9.

bu6mmoreka [JOK
https://m.edsoo.ru/b4bdda2d
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Peakuust «cepeOpsiHOTO
3epKasiay 1Jis riaoko3bl. Nell.
B3aumopnerictBue pactBopa
TIIFOKO3BI C THIPOKCHIOM
menu(11) npu paznudHbIx
TeMIIepaTypax.

[IpuMeHeHue rioKo3sl, €€

78 3HA4YCHUE B bubmmoreka [{OK
KU3HEIIEATEIIbHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapupl: caxapo3sa,

79 MajbTO3a U JIAKTO34. bu6moreka [IOK
Haxoxnenune B npupone n https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JrcaxapuioB
[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, (PU3UIECKUE
1 XUMHYECKHE CBOMCTBA,

80 npumenenue. MOT. bubmorexa [IOK

. https://m.edso0.ru/72a04508
JlaGoparopHbliii onbiT Nell.
B3aumopelictBue kpaxmana ¢
HOJIOM.

81 [TonsiTHe 006 UCKYCCTBEHHBIX bubnuorexa [IOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIX 3a1a4 Ha

82 oTpeJeNieHue I0JIM BhIX0Oa bubnuoreka [JOK

MMPpOAYKTA PCaKIUU OT
TCOPCTUYCCKHU BO3MOKHOT'O

https://m.edsoo.ru/7fde47ef
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Cucremarusanus 1

83 0000111eHNE 3HAHUT 110 bubmorera [JOK
https://m.edso00.ru/08d4364c
pazueny
KonTpoabHnas padora Ned
84 10 TeMe bu6mmoreka [{OK
"Kucnopoaconep:xamiue https://m.edso0.ru/42c6678e
OpraHUYEeCKUe COeTUHEHUs" .
AMUHBL: KJTaccupuKanus,
CTPOEHHE MOJIEKYJI, 001IIast
85 dbopmyia, n3omMepus bubmorexa HOK
pMy7a, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u pu3nYecKue
CBOMCTBA
86 XUMHUYECKHe CBOMCTBA bu6mmoreka [IOK
anupaTUHIECKUX aMUHOB. https://m.edsoo.ru/1bc5cf80
AHUIUH: CTPOCHHUE aHUJIUHA,
87 0COOCHHOCTH XUMHYECKUX bubmorera [JOK
¥ https://m.edsoo.ru/39cd21f1
CBOWMCTB aHHJIMHA
CrocoObl MoTy4eHHS U
88 MPUMEHEHHE aTu(aTHIECKUX bubmorexa HOK
P https://m.edsoo.ru/eal38763
aMHHOB
AMHMHOKHCIIOTEHI:
HOMECHKJIATYpa U U30MEPHS,
P . P bubmuoreka [JOK
89 (bm3UYecKue CBOMCTBA.
https://m.edso0o.ru/d1773e80
OTtnenbHbBIC IPEACTABUTETH O
AMHHOKHCIIOT
XHUMHYECKHE CBOMCTBA
bu6mmoreka [JOK
90 aMHHOKHCIIOT, X

OMOJIOTHYECKOE 3HAUCHHE

https://m.edsoo.ru/77df705a
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aMuHOKHUCIOT. CHUHTE3 1
TUAPOJIN3 TIENTUIOB

91

benku xak npupoaHsIe
MIOJIMMEPBL; CTPYKTYPBI
0eKOB

bu6mmoreka [{OK
https://m.edso0.ru/429e9899

92

XUMHAYECKHAE CBOMCTBA OEIIKOB.

JdemoncTpauuu. PactBopenue
U OCaXKJEHHE OEJIKOB.
Jenatyparus OeiIKoB.
KauectBeHHbIe peakuyu Ha
OemKu.

bubmmoreka [{OK
https://m.edso0.ru/6237306d

93

A3oTcoaepxalime
TeTEPOIUKITHIECKIE
coenuHenus. HykinenHoBbie
KHCIIOTBI: COCTaB, CTPOCHHE U
OuosiornYecKas pojb

bu6moreka [IOK
https://m.edsoo.ru/521d1431

94

KonTpoabHasi padora NeS
1o teme "A3oTcoaepKalimre
OpPraHu4ecKUe CoeaMHEHu".

bu6mmoreka [JOK
https://m.edsoo.ru/ce561bc7

95

HNOT. IlpakTnueckas
pabora Ne 5 o Teme
"Pemrenue
IKCIIEPUMEHTAJIbHBIX 337124
1o teme "A3oTcoaepKalimre
OpraHUYEeCKUE COCTUHEHUs" .

bubmuoreka [JOK
https://m.edsoo.ru/8e3c02d1

96

NOT. IlpakTnyeckas
padora Ne 6 « Pemenue
9KCIEPUMEHTAIBHBIX 3a7a4

bu6mmoreka [JOK
https://m.edsoo.ru/bde3fdf6
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o teMe "Pacrio3HaBanue
OPraHUYECKUX COCTMHEHUN".

97

OCHOBHBIE TTIOHSATHS XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJIBI UX
CHUHTE3a —IIOJIMMEpU3als U
MOJINKOHJICHCAITHS

bu6mmoreka [IOK
https://m.edsoo.ru/7aa63ebd

98

IInacTtmaccel. YTunu3amus u
nepepadoTKa IIacTUKA.
JdemoHcTpaunu. 3HAKOMCTBO
¢ obpasmamu 1racTMace.

bubmmoreka [IOK
https://m.edsoo.ru/82242e0f

99

DacToMephl: HaTYpaJbHbBIN
CUHTETHYECKUE KaydyKH.
Pe3una. JlemoncTpanum.
3HaKOMCTBO ¢ oOpasmamu

Kay4yKOB.

bu6moreka [IOK
https://m.edsoo.ru/246103ec

100

BousokHa: HaTypanbHbIE,
HCKYCCTBEHHBIC,
cunternyeckue. [lommmepnr
CIIENUAJILHOIO Ha3HAYEHUS.
JdemoncTpaunu. 3HAKOMCTBO
¢ obpasnamu IPUPOTHBIX
HCKYCCTBEHHBIX BOJIOKOH.

bu6mmoreka [JOK
https://m.edsoo.ru/5963a601

101

HNOT IlpakTtuyeckas padora
Ne 7 o teme «Pemenne
SKCIIEpUMEHTAJIbHBIX 3aa4
no teme "Pacno3naBanue
IJIACTMACC U BOJIOKOH"

bu6mmoreka [JOK
https://m.edsoo.ru/3aebd77a
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O06o0011IEHNE U
cCUcTeMaTui3alusa I/I3y‘ICHHOI‘O

bu6mmoreka [{OK
102 Marepuaia o TeMe 1
. https://m.edsoo.ru/6a22b1e8
BricokoMonekynsipHbIe
coeuHeHUs"
OBUIEE KOJIMYECTBO YACOB 102

10 [TPOT'PAMME



https://m.edsoo.ru/6a22b1e8

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne ara ungposbie
Tema ypoka Konrpoasubie | IlpakTuueckue A op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
HepBuunbiii HOT. Atom. CocraB
. bubnuorexa [JOK
1 ATOMHBIX s1ep. XUMUYECKUI 1
https://m.edsoo0.ru/59c112ee
aneMeHT. M30Torbl
9 CrpoeHue 3JIeKTPOHHBIX 000JI04eK 1 bubnuoreka [IOK
aTOMOB, KBAaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edso00.ru/61294af9
4 Pacnpenenenue 3neKTpoHOB MO 1 bubnuoreka [IOK
ATOMHBIM OpPOUTAISIM https://m.edsoo.ru/f5f750fe
DneKTpOoHHbIE KOH(UTYpaluu
P Puryp bu6mmoreka [IOK
5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1
. https://m.edso0.ru/8149e846
BO30YKIEHHOM COCTOSIHUU
6 DNeKTpOHHBIC KOH(PUTYpAITUH 1 bubnuoreka [JOK
HMOHOB. DJIEKTPOOTPUIIATEIBHOCTD https://m.edsoo.ru/a0764b24
[lepuoauueckuii 3aKoH U
[lepuoauueckas cucrema
bubnuoreka [JOK
7 XUMHYECKUX aemeHnToB Jl. W. 1
. https://m.edso0.ru/16957c01
MenpeneeBa, CBSI3b C COBPEMEHHOM
TEOPHUE CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
N bubnmuoreka [JOK
8 CBOWCTB XUMUYECKUX 3JIEMEHTOB U 1

00pa3yeMbIX MU MPOCTHIX U

https://m.edsoo.ru/f8468927
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CJIOKHBIX BEIIECTB MO Ipynnam u
nepuojam

KourpoasHnas padora Nel o remam
"Crpoenue atoma. [lepuoauueckuii

9 3akoH u Ileproanueckast cucreMma bubmorexa HOK
P https://m.edso0.ru/8fad2942
XUMHUYECKHX dieMeHToB J]. U.
Menneneena".
Bunnl xuMuueckou CBA3U.
MexaHnn3mbl 00pa3zoBaHUs
10 KOBAJICHTHOH cBsa3u. Bogopoanas bubmiorexa HOK
) p https://m.edsoo0.ru/5a8072af
CBsA3b. MeXXMOJIEKYIISIpHBIE
B3aUMOJIECICTBH.
BajienTHOCTE M BaJIEHTHEIE
1 BO3MOKHOCTH aTOMOB. CBs3b bubmuorexa [JOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
HUX TEOMETPUUYECKUM CTPOECHUEM
[IpencraBneHus 0 KOMIJIEKCHBIX
bu6mmoreka [JOK
12 COEIMHEHUAX: COCTaB U
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemniecTa MoJIEKyJISIPHOTO U
HEMOJIEKYJISIPHOTO CTpOEHHUs. THIbI
KPUCTAJUIMYECKUX PEIIECTOK U
. bubnuoreka [JOK
13 CBOMCTBA BeIIeCTB. JleMOHCTpaMH.
https://m.edso00.ru/e167635b
Moer HIOHHBIX, aTOMHBIX,
MOJIEKYJIIPHBIX U METAJTMYECKUX
KPUCTAJUTMYECKUX PELIETOK.
[lonaTHe 0 AUCTIEPCHBIX CHUCTEMaX.
bu6mmoreka [JOK
14 [IpencraBnenue o KOJJIOMIHBIX

pacTBopax

https://m.edsoo.ru/da2c70e4
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HcrrHHBIE paCTBOPHI: HACKIILICHHBIE

15 ¥ HEHACHIIIIEHHBIC, PACTBOPUMOCTD bubmorexa LIOK
> P p : https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparsr.
16 CriocoObI BEIpaKEHUST KOHIICHTPAITUU bubnuorexa [JOK
pacTBOPOB. https://m.edso0.ru/328e653a
Pemrenue 3aau ¢ ucnoJyib30BaHuEM
17 TOHATHUH ""MaccoBast J0JIsSt bubmmoreka [{OK
pacTBOpPEHHOTO BemecTna, https://m.edsoo.ru/785e0ab4
"MoJIsipHasi KOHIIEHTpaIus'".
18 Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/bf9e108d
19 CucreMaru3anus 1 0000IeHne bu6moreka [IOK
3HAHUM MO TeMe https://m.edsoo.ru/8d2c6a3a
KonTpoabHast padora Ne2 no
" bubmuorexa [JOK
20 teMaMm "CTpoeHue BelecTBa.
| https://m.edsoo.ru/70a60aa4
MHuoroo6pa3ue BemniecTs".
Knaccudukanus XuMuyeckux
peaKkuuii B HEOPraHUYECKOU U
21 OPraHN4YeCcKO XUMHUH. 3aKOH bubnuoreka [JOK
COXpPAaHEHHUS MacCChl BEIIECTB; 3aKOH https://m.edsoo.ru/6335cdd?2
COXPaHEHUS U MPEeBpaIICHUS
SHEPTUU MPU XUMHUUYECKUX PEAKIUAX
Tennossie 3 (HEKThI XUMUYECKUX
22 eakuuii. TepMOXUMHUUYECKUE Bubmorexa OK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brrurcnenus o ypaBHEHUSIM
N bubnmuoreka [JOK
23 XUMUYECKUX PEAKIUN U

TCPMOXUMHUYCCKUM YPABHCHUAM

https://m.edso0.ru/87b13954



https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

CKOpOCTh XMMHUYECKOM peaklinu, e€
3aBUCUMOCTb OT Pa3JIMYHBIX
(dakropos. Katanus u KaTaau3aTtopsl.

24 JdemoncTpaumnu. Paznoxenue
MEPOKCHU/Ia BOJAOPOIa B IPUCYTCTBUHU
KaTajau3aTopa.

o5 ['omorenHbIe U reTeporeHHbIe
peakiuu
NOT. IlpakTuyeckas padora Ne 1

26 1o Teme "BnusHue pa3iau4HbIX bubnuoreka [IOK
(hakTOpOB HA CKOPOCTh XUMUUYECKON https://m.edsoo.ru/1facaldl
peakuun"

97 OO6patumbie 1 HEOOpaTUMBIE bubmuorexa [JOK
peakuu. XuMHUYECKOE PaBHOBECHUE https://m.edso0.ru/30952f9b
HOT. IlpakTnueckasi padora Ne 2

28 1o teme "BnusiHue pa3anyHbIX bubnuoreka [JOK
(hakTOpOB Ha TOJIOKCHHUE https://m.edsoo.ru/3bf34e17
XUMHUYECKOTO paBHOBECHS"
DNEeKTPOIUTHYECKAs TUCCOLUAIHS.

29 CuiibHBIC U c1a0ble AJICKTPOJIUTHI. bubmorexa HOK

https://m.edsoo.ru/5f766bdf

Crenens Auccouyau
HNonnoe npoussenenue Boasl. Cpena

30 BOJIHBIX p:(JTBopOB. BO,Z[OpO,Z[HLII;I bubmmorexa [IOK

https://m.edsoo.ru/3966ca89

nokazatens (PH) pactBopa.
I'mpponns coneit. Peaknuu,
MPOTEKAIOIIINE B pacCTBOpax

31 anekrposntos. MOT. bubmiorexa LIOK

JlaGopaTopHble onbITHI Ne 1.
Omnpenenenue cpeasl pacTBOPOB €

https://m.edsoo.ru/09d5a9bd



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd

MTOMOIIIBIO UHAUKATOPOB. Ne 2.
Peakiiun noHHOTO OOMEHA.

NOT. IlpakTuyeckas padora Ne 3

bubmmoreka [{OK

32 o teMe "XUMHUYECKUE PEAKI[UH B
p .\ I https://m.edsoo.ru/2e3daeb0
pacTBOpax IMEKTPOTHTOR".
OKHUCIUTETBHO-BOCCTAHOBUTEILHBIE
33 eakIy. BaxxHenmme oKuciInTeaIu u bubnmorexa LOK
p ) https://m.eds00.ru/56226060
BOCCTAaHOBUTEIH
34 Merto 31eKTPOHHOTO (3JEKTPOHHO- bubnuoreka [JOK
MOHHOI0) OanaHca. https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmuorexa [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
Pemenne 3amau. Pacuérel: Maccel
BEIIECTBA UK 00bEMA Ta30B MO
36 U3BECTHOMY KOJIMUECTBY BEIIECTBA bubmorexa LOK
y B y ’ https://m.edso00.ru/5a859d16
Macce Ui 00bEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKI[UU BEIIECTB.
Pemenne 3amgau. PacueTsl: Macchl
37 (0oO6BéMa, KOTMYECTBA BEIIECTBA) bubmuorexka [JOK
MPOJYKTOB PEAKIUU, €CIU OJTHO U3 https://m.edsoo.ru/5afa265d
M3BECTHBIX BEIIECTB UMEET MPUMECH.
Cucremarusanusa 1 00001eHne
. " bubnunoreka [JOK
38 3HaHWH 110 TeMe "XUMHUUYECKUE
" https://m.edsoo.ru/c161eb85
peakuun".
39 KonTpoabnas padora Ne3 no teme bubnuoreka [IOK
"Xumuueckue peakuuu" https://m.edso0.ru/a8a0a930
40 ITonoxeHue HEMETAJIOB B bu6mmoreka [JOK

IIepuoaunueckoii cucreme

https://m.edsoo.ru/8ca2dcad
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XUMUYECKuX dneMeHToB 1. 1.
MeneneeBa 1 0COOCHHOCTH
CTpoeHUs X aToMOB. Du3nueckue
CBOMCTBA HEMETAJIJIOB.

AmtoTponusi HeMeTauioB (Ha

41 npuMepe KUCIopoa, cepsl, hocdopa Bubnuorexa LIOK
PHMEp PO, Cepal, P https://m.edsoo.ru/ef92c91c
U yTIeposa)

42 Bonopona: nonyuenue, pusndeckue u bubnuorexa [JOK
XUMUYECKHE CBOUCTBA. [ 'mapu bl https://m.edso0.ru/0aa8f613
["asiorensl: HaXOKIEHUE B PUPO/IE,

CHOCOOBI OJTyYeHUs], PU3NYECKUE U
. bubmuorexa [JOK
43 XUMHYECKHE CBOWCTBA.
https://m.edso0.ru/4e223795
Jemoncrpanun. O0pasisl
TaJIOTEHOB.
lNanorenoBomopoasl. Baxunenmue
44 KHCJIOPOJICOACPIKAIITUE COCTUHECHUS Bubmmorexa [JOK
POACOACpRAMl A https://m.edso0.ru/6b3255e6
raJOreHOB
JlaGopaTopHbI€ U TPOMBIIIICHHBIC

45 CroCcOOBI MOJy4EHHUS rajJOreHOB. bubnuoreka [JOK
[IpumeHeHne rajJoreHoB U ux https://m.edso00.ru/6971aca4
COEIUHEHU.

HNOT. IIpakTnyeckas padora Ne 4

46 mo TeMe «Pemenue bubnuoreka [JOK
SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME https://m.edsoo.ru/8b26fecd
"T"anorensr"

MoBTopubiii UOT. Kucnopon:
P POt bubmuoreka [JOK

47 1a00paTOpHbBIE U TPOMBIIIIJICHHbIE

CITOCOOBI MOJIy4CHUA, (I)I/I?»I/IIICCKI/IC 151

https://m.edsoo.ru/c8abc36a
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XUMHUECKHe cBOMcTBa. O30H.
[IpuMeHeHne Kuciaopoaa U 030Ha

48 OKCU/IbI ¥ TIEPOKCHIBI bubmorexa HOK
A p a https://m.edsoo.ru/5c8816a0
49 Pemenue 3a1a4 pa3adyHbIX THUIIOB bubmorera [JOK
AP https://m.edsoo.ru/2b6d8bab
Cepa: HaxoOXJIeHHUE B PUPOJIE,
CHOCOOBI OJYyYeHUS], PU3NYECKHE U
. bubnuoreka [JOK
50 XHMHYECKHE CBOMCTBA.
https://m.edsoo.ru/46afael6
JdemoncTpanuu. ['openue cepsl B
KHCJIOPO/IC.
bu6moreka [IOK
51 CepoBoaopo, cyinbdOuIb!
POBOZIOPO, CyIbhHA https://m.eds00.ru/7¢875999
Kucnoponaconepsxaiue coeTMHEHUS
cepbl. OCOOEHHOCTH CBOWCTB CEpHOM BuG OK
52 kuciotel. UOT. JlabopaTtopHblii nommoreka L
https://m.edsoo.ru/8cfa2548
onbIT. Ne3. KauecTBeHHas peakiius
Ha cyJbdaT-uoH.
HOT. IlpakTnyeckasi padora Ne 5
53 mo Teme «Perienue bubmuorexka [JOK
AKCIEPUMEHTAIBHBIX 3314 10 TEME https://m.edsoo.ru/0afb05e4
"Cepa u e€ coenuHeHus"
A30T: HaX0XKJACHUE B TIPUPOJIC,
CHOCOOBI OMy4YeHUS, PUINYECKUE U bubnuoreka [IOK
54 .
XHUMHYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUJIBI
Kucnopoaconepxaiiue coearnHSHUS
POACOACPHATR . g bu6mmoreka [JOK
55 azota. OCOOEHHOCTH CBOMCTB

a30THOH KHUCJIOTHI

https://m.edsoo.ru/e2965afe
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IIpuMeHeHue a3oTa u ero

bubmuoreka [JOK

% coeMHEHUH. A30THBIC yI0OpEHUSI. https://m.edso0.ru/129f5059
dochop: HAXOKACHUE B IPHPO/IE,
CocOOBI OTYYEHUs, PUIUIECKUE
. bubnuorexa [JOK
o7 XxuMudeckue cBoiictsa. Dochuast u
https://m.edsoo.ru/9a6b43ec
¢bochun. Aemoncrpauun. ['openne
tdhocdopa B kucmopoe.
Oxkcunpl dhocdopa,
dhocdhopconepxkamue kucaoTel. Conu
58 dhocdopnoii kucnoter. UOT. bubmuorexa [JOK
JladopaTopHbIii onbITNS, https://m.edsoo.ru/c7a2d429
KauectBennas peaxius Ha gocdar-
AQHWOH.
[Ipumenenne gpocdopa u ero
59 copezmHeHHﬁ. ?I;oc(ioi)mme Bubmmorexa [JOK
https://m.edsoo.ru/a218070a
yno0peHus.
HOT. IIpakTnyeckasi padora Ne 6
60 mo Teme «Perienue bubnmuoreka [JOK
AKCIEPUMEHTAIBHBIX 33/1a4 10 TEME https://m.edsoo.ru/8175ac3f
"A30T 1 pocdop u ux coequHeHUA"
VYrnepo: HaXoKJIeHUE B PUPOJIE,
61 QITIOTPOTIHBIE MOJU(UKAIUY; bubnunoreka [JOK
(hbM3UYECKUEe U XUMHUYECKUE https://m.edsoo.ru/1eb19f9e
CBOICTBa, MPUMEHEHUE
Oxcup yrnepona(ll), okeun
yraepoga(lV), yroapHast KuciaoTa U
62 e€ comu. MOT. JlaGopaTopHbiii Bu6mmorexa LIOK

onbIT NeS. KauecTBeHHas peakuus
Ha KapOoHaT-aHHUOH.

https://m.edsoo.ru/dba58adf



https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
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Pemenue 3anau. Pacuetsl: eciau oqHO
13 BELLECTB JAHO B BUJE pacTBOpa C

bubmuoreka [JOK

63
ONpeAeNIEHHON MacCOBOM 10EN https://m.edso0.ru/6029b609
PacTBOPEHHOTO BEUIECTBA.

Kpemunii: HaxokAeHNE B IIPUPOJIE,

64 y ObI 110 e}?m{ (1)H3H§efmfe " Bubnuorexa LIOK
CHOCOBRI HOTYH o https://m.edso0.ru/143558ab
XUMUYECKHE CBOMCTBA

65 Oxkcun kpemuus(1V), kpemaueBas bubnuoreka [JOK
KHCJI0Ta, CUIINKATHI. https://m.edso00.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €ro bubnuoreka [IOK

66 coennuennii. CTeKo, ero https://m.edsoo.ru/393cdac0
MOJIy4€HHE, BUJIBI CTEKJIA https://m.edsoo.ru/5823cefb

Pemenne 3amau. Pacuernsl: mMaccoBoit
67 JONM W MOJIAPHON KOHIEHTpALUK bubmmorexa IIOK
BEIIECTBA B PACTBOPE. https://m.edso0o.ru/b624f801

68 CucreMaru3anus 1 0000IIeHNE bubmuorexa [JOK
3HaHu# no teme "Hemeramisr" https://m.edso0.ru/6e864db5

69 KonTpoabHnasi padora Ne4 no teme bubnuoreka [JOK
"Hemeraser" https://m.edso0.ru/d0484c76

70 AHalu3 pe3yabTaToB KOHTPOJIBHON bubnuoreka [JOK
paboThI, KOPPEKITUS OMHOOK https://m.edsoo.ru/2b7e9510
[TonoxeHne MeTaIoB B
[Tepuoauueckoii cucreme

71 XUMHYECKUX DJIEMEHTOB. bubnunoreka [JOK

OcoOGeHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

https://m.edso0.ru/9839c16¢c
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72

OO6mue dpuznyeckue CBOMCTBA
MeTauioB. [[pumMeHeHne MeTaioB B
OBITY M TEXHUKE

bubmuoreka [JOK
https://m.edsoo.ru/51dac9d3

73

Crnasel MetasuioB. Kopposust
MeTa/uioB. leMoHCTpal M.
KOJIJIGKIII/H/I «MeTanabl ¥ CIIaBBIY.

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

74

Pemenue 3agaq. Pacuernl: noim
BBIX0/1a IPOJAYKTA pEAKUU OT
TEOPETHUYECKH BO3MOKHOTO.

bubmmoreka [{OK
https://m.edsoo.ru/e3de37b6

75

DIEeKTPOXUMHUYECKUHN P
HanpspKkeHuid MetaiioB. O0mme
CrOCOOBI MOTyYEHUS METAJIJIOB

bu6moreka [IOK
https://m.edsoo.ru/94eb377a

76

OO6mras XxapakTepuCTUKa METALIIOB
| A-rpynmst [Tepuoauaeckoit
CUCTEMbl XUMHUYECKUX IIEMEHTOB.
Harpwuii u xanuii: nojsryueHue,
(buznyeckue 1 XuMu4ecKue
CBOMCTBa, MPUMEHEHHE MPOCTHIX
BEIIECTB U UX COCAMHECHU.
Jdemoncrpauuu. BzaumoierictBue
IIEJIOYHBIX METAJIOB C BOJIOM.

bu6mmoreka [IOK
https://m.edsoo.ru/el2c26b3

77

OO6mras xapakTepucTUKa METALJIOB
I[HA-rpynmst [Tepuoanueckoit
CHCTEMBI XMMHYECKHX DJIEMEHTOB.
Marnuii u KanplUuii: IOJTy4YeHHe,
(buznuecKkue U XuMU4eCcKHe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX
BemecTB U ux coenunennii. MOT.

bubmuoreka [JOK
https://m.edsoo.ru/7c3e49c0



https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
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JlabopaTopHblie onbIThI. Ne6.
KauectBennas peakuus Ha HOH
Maraus. Ne7. KauecTBeHHas peakuus
Ha noH Kanbius. Ne8. KauecTBeHHas
peaknus Ha HOH Oapusi.
JdemoHncTpauuu. ' openue maruus B
kucnopojie. Bzaumoneicteue
IIEJI0YHO3EMEIIBHBIX METAJUIOB C
BOJIOM.

78

JKEcTKOoCTh BOABI M CIIOCOOEI €6
yCTpaHCHUS

bubmmoreka [{OK
https://m.edsoo.ru/c74bfae9

79

AJIOMHHMIL: TIOJTy4EHHUE,
(buznueckue 1 XuMu4ecKue
cBoiicTBa, npumenenue. MOT.
JladopaTopHbIii onbIT. Ne9.
PacTBopeHue antoMuHUS B KUCIOTaX
U IIeJIoYax.

bu6mmoreka [IOK
https://m.edsoo.ru/0e79b266

80

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMILIEKCHI alTFOMUHUS, UX
npumenenue. MOT. JlabopaTropHblid
onbIT. Nel0. Bzaumonelicteue
TUAPOKCUA aTIOMUHUS B KUCIOTaX U
iesnoyax.

bu6mmoreka [JOK
https://m.edsoo.ru/5d12d318

81

Pemenue 3amau. Pacuérsl: Mmacchel
(0OBEMa, KOMMUECTBA BEIIECTBA)
MPOAYKTOB PEAKIIMH, €CIIU OJHO U3
BEILIECTB UMEET MPUMECH,



https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

82

NOT. IlpakTuyeckas padora Ne 7
1o teme «Pemenue
9KCIEPUMEHTAJIbHBIX 33134 110 TeEME
"MeTasuibl IJIaBHBIX IOATpYHH".

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

83

OO61ras XxapakTepuCTUKAa METAILIIOB
no6ouHbIx noarpymi (b-rpymm)
[Tepuonnueckoit CUCTEMBI
XMUMHUYECKUX 3JIEMEHTOB

bubmmoreka [{OK
https://m.edso0.ru/610d7431

84

dusnyeckue U XUMHUYECKUE
CBOICTBa XpOMa M €ro COeIMHEHUM,
X IPUMCHCHHC

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

85

Baxwuelimne coeMHEHNs] MapraHiia.
[Iepmanranar kanus, ero
OKHCIINTENbHEBIE CBOMCTBA

bu6moreka [IOK
https://m.edso0.ru/039d69c8

86

dusnyeckne U XUMUYECKHE
CBOMCTBA JKeJIe3a U €r0 COEINHEHUN.
[TonydyeHue u mpuMeHEHHE CITAaBOB
xenesza. UOT. JlabopaTopHble
onbIThbl. Ne 11. B3aumonelicteue

JKese3a ¢ pacTBOpaMu KUCIIOT. Ne 12.

KadectBenHnas peakiys Ha HOH
xene3a Fe?t. Nel3. KauecTBeHHbIE
peakIiy Ha MOH Xxene3a Fe 3+

bu6mmoreka [JOK
https://m.edsoo.ru/1b7f8741

87

dusnyeckre U XUMUYECKHE
CBOMCTBA MEJIM M €€ COeTMHEHNH, UX
npumenenne. MOT.
JlaGopaTopHslii onbiT Nel4.
KauecTtBeHHBIE peakiii Ha KATUOHBI
MEIH.

bu6mmoreka [JOK
https://m.edsoo.ru/2bc0f954
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DU3NYECKUE U XUMUYECKUE
CBOMCTBA LIMHKA U €r0 COCAUHCHUIA,
UX IPUMEHEHUE.
I'mapoxcokomiuiekcs! nuuaka. MOT.
JladopaTopHble onbIThbl. Nelb.

bubmmoreka [{OK

88
B3aumopelicTBue nuHKa ¢ https://m.edsoo.ru/b1f2beal
pacTBOpamMu KUCJOT U IIEJTOYEH.
Nel6. B3zaumopelicTBHe THIPOKCH A
[IMHKA C PaCTBOPAMHU KHUCIIOT U
LIET0YEH.
HNOT. IIpakTuyeckast padora Ne 8

89 mo Teme «Perenue bu6moreka [IOK
SKCIEPUMEHTAIBHBIX 337a4 110 TEME https://m.edsoo.ru/a6e352ea
"MeTaibl MOOOYHBIX MOATPYHH".

Pemenne 3amay. PacueTrnl:  goiu
90 BHIXOJa TPOAYKTa  pEaKIHH  OT Bubmmoreka [OK
TEOPETUICCKH BO3MOXKHOTO. https://m.edso00.ru/a8b83d83

O06o01eHre U cucTeMaTrU3amus

91 M3y4EHHOTO MaTepuaa 1o TeMe bubmorexa HOK
" Vi " P https://m.edsoo.ru/e91fe975

Mertanbl

92 KonTpoabHasi padora NeS no teme bubnuoreka [JOK
"Meramib!" https://m.edsoo.ru/83f63ea3

93 AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN bubnunoreka [JOK
paboThI, KOPPEKITUS OMHOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHUn

94 YCTOMYHMBOTO pa3BUTHS bubnuoreka [IOK

yenoBedecTBa. IloHsaTHE O HAayYHBIX
METOAax UCCICAO0OBAaHUA BCIICCTB

https://m.edsoo.ru/080fel1f0



https://m.edsoo.ru/b1f2bea1
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95

Hay4Hble NpUHLIUIIEI OpraHU3aIUH
XUMHYECKOTO TIPOU3BOJICTBA.
[IpompIieHHBIE CLIOCOOBI
MOJTyYECHHUSI BOKHEHUIIINX BEIECTB.
Jemoncrpanuu. BuneopparmeHnTs
0 MTPOU3BOJICTBY aMMHAKa U
METaHoJIA.

bubmmoreka [{OK
https://m.edsoo.ru/2e45a44f

96

XUMHUYECKOE 3arpsi3HEHNE
OKpYKarOILIEH CPeJibl U €ro
nocieacTsus. JleMoHcTpanuu.
BuneodpparmenTs! u criaisi
AKOJIOTUYECKON TEMATHKH.

bubmmoreka [{OK
https://m.edsoo.ru/9f11bf51

97

XHMHUS U 30pPOBbE YEIOBEKA.
JlekapctBennsie cpencta. MOT.
JladopaTopHbIii onbIT Nel7.
O3HakomJyIeHHE C 00pa3aMu
JIEKapCTBEHHBIX MPENapaToB,
W3Y4YE€HHUE UHCTPYKIUN K HUM TIO
MIPaBUJILHOMY U O€30MacHOMY
MIPUMEHEHHUIO.

bu6mmoreka [IOK
https://m.edsoo.ru/a6552721

98

Xumus numy. Pojibs XUMuA B
o0ecIIeueHN U MUIIEBON
0e30MacHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/1f7b5bd2

99

KocmeTtnueckue u napdromepHsbie
cpeactBa. berroBas xumus MOT.
JlaGopaTopHslii onbIT Nel8.
O3zHakomIieHHEe ¢ 00pa3laMu CpeJiCTB
OBITOBOW XMMHH U U3YUCHUE

bu6mmoreka [JOK
https://m.edsoo.ru/da42d5a9



https://m.edsoo.ru/2e45a44f
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MHCTPYKLUHI K HUM [0 [IPaBUIILHOMY
1 0€30MacHOMY IPUMEHEHUIO.

XHUMHUS B CTPOUTEIIBCTBE.

bubmmoreka [{OK

100 BaHCHILIHE CTPOUTEILHEIC I 1 https://m.eds00.ru/61e69003
KOHCTPYKIIMOHHBIC MaTePUAIIBI
XUMHUS B CEIIBCKOM XO3SIHCTBE.
OpraHudeckre 1 MUHEPaIbHbBIC

101 y;;)o6peHH51. )IeMOHCTpI:lHHM. 1 brbmmorexa [OK

https://m.edsoo.ru/fd39587d

Komnexnuns «MuHepaibHbIe
yAOOpEeHUs».

102 CucreMmaruzamus 1 00001eHne 1 bu6moreka [IOK
3HAaHUU 110 TEME. https://m.edsoo.ru/db979c70

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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