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HOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma 1o XMMHHM Ha YPOBHE CpeIHEro o0Iiero oOpa3zoBaHUs
pa3paborana Ha ocHoBe denepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBannu B Poccuiickoit @eaeparuny, TpeOOBaHUI K pe3yibTaTaM OCBOCHHS
benepanbHOI o0pa3zoBaTeIbHON pOrpaMMbl CpEIHEro o011ero
oo6pazoanusa(DOIT COO), npencrapieHHbIXx B denepaqibHOM TOCYIAPCTBEHHOM
obpazoBarenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenoaaBaHus
y4eOHOTO TpenMera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3ainusix Poccuiickoit
Qdenepanyy, peamu3yIONIUX OCHOBHBIE O00pa3oBaTelIbHbIE MPOTPaMMBbl, H
OCHOBHBbIX ToJio)keHH «CTpareruu pa3BUTHS BocnuTaHus B Poccuiickoii
Oenepanuu Ha nepuon 10 2025 roga» (Pacmopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvMHsSI Ha YpOBHE YIIyOJNEHHOIO HM3YYEHHUS 3aHUMAET Ba)XKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4HOro ooOpa3oBanus yvammxcsi 10-11 kmaccos.
W3ydyenue mnpeamera, peaqu3yeMoe B YCIOBUAX AUPPEpEeHLHUPOBAHHOTO,
npouibHOrOo OOy4YeHMs, TPHU3BAHO OOECIEeYUTh OO0IIe00pa30BaATENbHYIO U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJanTalyi UX K OBICTPO MEHSIOIIHUMCS YCIOBUSAM KU3HU B COLMYME, a TAKXKe JJIs
MPOAOHKEHNU OOyuYeHHUsI B OpraHu3alusax MpodeccrnoHalTbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBJIAECTCS OAHOU M3 MPUOPUTETHBIX TUCHIHUILINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» TOJIydaeT
HOJIPOOHYI0O  MHTEPHPETAlUI0 B  COOTBETCTBUM C  OCHOBOIIOJIAraroIMMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JeH, COMep KaHMs,
pe3ynbTaToB OOydeHHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKU BBITYCKHHUKOB.
CBUAETENBCTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMBIE MPOrpaMMoOi IO
XUMHH QYyHKIIUU:

e HMHQOPMALIMOHHO-METOJUYECKAsl, peaau3alus KOTOpOoH obecreyrBaeT
MOJIyYeHUE TMPEACTaBICHUS O LEJsAX, COJAepKaHUH, OOLIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH TIPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaEeT
ONpEJENeHUE: MNPUHLUIIOB CTPYKTYPUPOBAHUS M MOCIEAOBATEIbHOCTH
M3y4eHUs Y4eOHOTO MaTepuasa, KOJIWYECTBEHHBIX U KAueCTBEHHBIX €ro
XapaKTEPUCTUK; TMOJIXO0J0B K (OPMHPOBAHUIO COAEPKATEIHHOM OCHOBBI
KOHTPOJII U OLEHKH O0pa3oBaTElIbHBIX JOCTHKEHUUW OOYYarolUMXcs B
paMKax HWTOTOBOW aTTecTaluu B (opMe eauHOr0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma asig yriyOaEHHOTO U3YYCHUS XUMUHU:
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e yCTaHaBIMBAaeT MHBApPUAHTHOE MPEAMETHOE COJEep)KaHue, 00s3aTenbHOe
Ui WU3Yy4YEHUS B paMKax OTIENbHBIX Npoduiel, MnpeaycMaTpuBaer
pacupeneseHue M CTPYKTypUpPOBaHME €ro Io KJaccaM, OCHOBHBIM
COJIEp>KaTEIbHBIM JIMHUSAM/pa3aenaM Kypca;

e 71a€T MpPUMEpPHOE paclpeesieHne y4eOHOro BPEMEHH, PEKOMEHIYyEeMOIo
JUTSL U3yYEHUS OT/ACIIbHBIX TEM;

e TMpeUlaraeT NPUMEPHYI0 TMOCIEIO0BATENbHOCTh H3YUYEHUSI Y4eOHOro
Marepuana ¢ y4€TOM JIOTUKHM MOCTPOECHMS Kypca, BHYTPUIPEIMETHBIX H
MEXIIPEIMETHBIX CBS3EH;

e AT METOAMYECKYIO MHTEPHPETALHNIO LIeJIeH U 3a7a4 NU3yYEHUs IpeIMeTa
Ha yriyOJE€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBbHOW XapaKTEPUCTHKHU
IUIAHUPYEMBIX  PE3yJIbTaTOB OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOU
MPOrpamMMBbl CpEeIHEro o011ero oOpazoBaHuUs (JIMUHOCTHBIX,
METaIPEAMETHBIX, NPEIMETHBIX), a TAKXE C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIBHBIX JCHCTBUN  00ydYaromerocs IO OCBOCHHUIO
coJiep KaHus peIMeTa.

[lo BceM Ha3BaHHBIM MO3ULMUSAM B IPOrpPaMME IO XWMHH MPELyCMOTpPEHA
MPEEeMCTBEHHOCTh C OOY4YeHHEM XUMHH Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHus. 3a TMpeJenaMH YCTaHOBJIEHHOM MPOrpaMMoil MO  XHUMHUHU
00s3aTeNbHONM (MHBAPUAHTHOM) COCTABIISIOLIEH COJEp)KaHUs Yy4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABJISIFOIICH,
KOTOpasl JIOJDKHA OIPEAENSATBCS B COOTBETCTBHM C HAIIPaBICHUEM KOHKPETHOI'O
npoduias 00ydeHus.

B cootBercTtBUM ¢ KoHUenTyalbHbIMU monoxeHusMu ProC COO o
Ha3HAYCHUH NPEIMETOB 0a30BOro M yriayOJEHHOTO YpOBHEH B CHUCTEME
nuddepeHIMPOBAHHOTO O0yUYEHHMsS Ha YPOBHE CpeaHEro oOIIero ooOpa3oBaHUs
XUMHUSL Ha YpOBHE YriayOJE€HHOTO U3yYEHMs] HaNpaBleH Ha pealu3aluio
OPEEMCTBEHHOCTH €  IOCIEAYIOUIMM  3TallOM  IOJIYYEHHS  XHMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUs CHELHMAJIbHBIX E€CTECTBEHHO-HAYYHBIX WU
XUMHUYECKUX JTUCIUIUIMH B By3aX M OpraHU3alUsAX CPEeIHEro npoecCuOHaIbHOTO
oOpa3zoBanus. B 3TOi CBsA3M H3ydeHUE NpeaMeTa «XHUMHSD» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha pPAacIIUpeHHe M  yrayOJeHHe TEOpeTHUYECKOH H
NPAKTUYECKON MOATOTOBKM 00yYarouuxcsi, BEIOpaBIIUX OINpPEAeSIEHHbIN TPO(UIIb
00y4eHHUsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIET0 MOJYyYeHHUs] XUMUYECKOTO
oOpa3oBaHus B Opranuzanusx nmpodeccruonansHoro oopasoanus. Hapsigy ¢ atum,
B cBere TpeboBanuit GI'OC COO k TmIaHUPYEMBIM pe3yJbTaTaM OCBOCHHS
(penepanbHOll 00pa30BaTENIbHOM MpOrpaMMbl CpEAHEro O00IIero 0o0pa3oBaHUsA
U3ydeHue Imnpeamera «XUMHUS» OPHEHTHPOBAHO TAaK)KE€ Ha pEIIeHHE 3ajad
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BOCITUTAHUSI U COLMAIBLHOTO Pa3BUTHA 0Oydarouuxcs, Ha (popMuUpoOBaHHE y HUX
OOIIEMHTEIICKTYaIbHBIX YMEHUM, YMEHUI pAIMOHAIM3AINKA y4eOHOTO Tpyla H
0000IIEHHBIX  CIOCOOOB  JICATCIBHOCTH, MMEIOIMMNX  MEKIUCIUIIIMHAPHBIMH,
HAANPEAMETHBIA XapaKTep.

CocraBnsomuMu ipeaMeTa «XUMUs» Ha YPOBHE YTIIYOJIEHHOTO W3Y4YEHUS
ABISIIOTCS  YyIUIyOn€HHble Kypchl — «Opranudeckas xumus» #u  «OOmas u
HeopraHuveckas Xumus». [Ipu onpeneaeHu moaxo10B K 0TO0pY M CTPYKTYPHOU
OpraHu3allud COJEP)KAaHUSA JTUX KYpCOB B MPOrpaMMe€ IO XUMHH 32 OCHOBY
npuaTel nojoxkenuss PI'OC COO o paznuuusx 06a30BOT0 U YIIIyOJIEHHOTO
YPOBHEW U3YUYEHHUS ITPEAMETA.

OcHoBy cogaepxxaHusg KypcoB «Opranudeckas xumus» u «O0mas wu
HEOpraHWYEeCKass XHWMHs» COCTABJISIET COBOKYIMHOCTh TPEAMETHBIX 3HAHUU W
yMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3Y4YEHUs IMpeaMmeTa. JTa CHUCTEeMa
3HaHUW TIONMy4YaeT OMpeneiIEHHOE TEOPETUYECKOE [OTMOHEHUE, TO3BOJISIONIEe
OCO3HAaHHO OCBOWTH CYIIECTBEHHO OONBIIMH 00BEM  (DAKTOIOTHYECKOTO
matepuana. Tak, Ha YIIyOJI€HHOM YypOBHE H3Y4YEHHUS NpeaMera obOecreueHa
BO3MOXHOCTh 3HAUUTEIBHOTO YBEIWYEHUS O0bEMA 3HAHUH O XUMHYECKUX
AJIEMEHTaX W CBOWCTBAaX MX COEJAMHEHUN HA OCHOBE PACHIMPEHUS U YIIyOJeHHS
MIPEACTABJIICHUA O CTPOCHHUM BEIIECTBA, XMMUYECKON CBSI3W U 3aKOHOMEPHOCTSIX
NPOTEKAHUS PEeaKIUil, pACCMAaTPUBAEMbIX C TOUKHU 3PEHUSI XMMHUUYECKOW KMHETUKU
U TepMOAMHAMUKU. l3ydenue mnepuommueckoro 3akoHa u Ilepuogmyeckon
CUCTEMBl ~ XMMHYECKHMX  DJIEMEHTOB  Oa3WpyeTcsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX TMPEACTABICHUSIX O CTPOCHHHM aToMa. XUMHUYECKasl CBS3b
OOBSCHSIETCS] C TOYKU 3PEHUS] IHEPTeTUUECKUX U3MEHEHUM Nnpu e€ 00pa3oBaHUM U
pa3pylIeHHH, a TakKe ¢ TOYKU 3pEHHs] MEXaHU3MOB e€ oOpaszoBanus. M3yueHue
TUTIOB  PEaKkIuid  AOMONHSAeTCs  (OPMHpPOBAHHMEM  MPEACTABICHHA 00
AIIEKTPOXUMHUYECKUX TMPOIECCaxX U IEKTPOJIN3E PACIsIaBOB U PaCTBOPOB BEIIECTB.
B kypce opraHmyeckoil XMMUW TPU PACCMOTPEHHM PEAKIIMOHHOW CITOCOOHOCTH
COCIMHEHU ynemnseTcs 0co00e BHUMaHUE BOIIpocaM 00 3IEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIUSIHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKiuu.

Ocoboe 3HayeHWE HMEET TO, 4YTO Ha COJEpPKaHHE KYpPCOB XHUMHUU
yIIIyOJIEHHOTO YPOBHS U3yUEHUS JUIS KIACCOB OMpeAeIEHHOT0 MpoQuiis (TJIaBHBIM
oOpazoM Ha WX CTPYKTypy U XapakTep JOMOJHEHWA K OOIedl cucreme
IIPEIMETHBIX 3HAHUH) OKa3bIBAIOT BIMSHHUE CMEKHBIC MpeaMeThl. Tak, Harpumep,
B COJICp)KaHHUM TMpeaMeTa JJIsl KJIACCOB XUMHUKO-(PU3HUECKOTO Tpoduis O0JbIIoe
3HaUYe€HHUE OYIyT MMETh AJIEMEHThI yueOHOTO MaTepuaina mo oOmiedt xumuu. [Ipu
U3YYCHUU TIpeIMeTa B JaHHOM Cly4ae akIeHT OyAeT claellaH Ha OOIIHOCTb
METOJIOB MO3HAHMUSI, OOIIHOCTh 3aKOHOB M TEOPHUM B XMMHUU U B (DU3UKE: aTOMHO-
MOJICKYJIIpHasi Teopusi (MOJCKYJISIpHAs Teopus B (PU3UKE), 3aKOHBI COXPAHCHUS
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MAacChl WM DJHEPIUM, 3aKOHBl TEPMOJAMHAMUKH, DJICKTPOJIU3A, NPEIACTABIEHUS O
CTPOECHUH BEILECTB U IPYTOE.

B 1O xe BpemMsas B coaepKaHMM IpeaMeTa Uil KJIAacCOB XHUMHKO-
Ouonornyeckoro mpoduisi OONBIIMA YACTBbHBIA Bec OyIeT UMETh OpraHudecKas
xumuss. B 3TOM ciaydae mpenocTaBisieTCs  BO3MOXKHOCTH Juisi  Oosee
00CTOSITEIBHOTO ~ PACCMOTPEHMSI XMMUYECKOM  OpraHu3allud  KIETKH  Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOpPOH BXOJAT, K MpUMEPY, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JUNUAbL, OEIKW, YTIEBOAbI, HYKIECHHOBBIC
KUCJIOTBHl U Apyrue. [Ipu 3TOM 3HaHMS O COCTaBEe W CBOWCTBAx IPEICTABUTENIEH
OCHOBHBIX KJIaCCOB OPraHMYECKHX BELIECTB CIyKaT OCHOBOW I WU3YYEHHS
CYILLIHOCTH IpoLeccoB (POTOCUHTE3, IbIXAHHUS], TUILEBAPEHUS.

B mumane ¢dopmupoBaHHMS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHSI
0OlIIIEHAayYHbIX METOJIOB NTO3HAHUS U ONBITA MPAKTHUECKOTO MPUMEHEHHS HAyYHBIX
3HAHUU M3y4YeHHUE MpeaMera «XUMHUsS» Ha YriayOJEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBSI3X C YYEOHBIMU TIPEJAMETaMH, BXOJSIIMMH B COCTaB
npenIMeTHbIX oOnacteil «EcTecTBeHHO-HAy4YHBIE MpeAMEThl», «MaremMartuka u
uHpopmaTrKa» 1 «Pycckuii A3bIK U IUTEpATYPa.

[Ipu wm3ydennn ydeOHOro mpeamera «XHWMHS» HA YIIIyOJEHHOM ypOBHE
TakXKe, KaKk Ha YpOBHE OCHOBHOTO M CpeJHero olmiero oopazoBanus (Ha 6a30BoM
YpOBHE), 3a7iaueii IEPBOCTENEHHOW 3HAYUMOCTH SBJISIETCSI (POPMUPOBAHHE OCHOB
HAyKM XUMHUU Kak o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIBHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pemienue
ATOM 3ajauM Ha YIUIYOJIEHHOM YPOBHE W3yYEHMsI TMpeaMera IMpearoaraet
peanu3anuio TaKuxX UeeH, Kak:

e (opMupoBaHME TPENCTABICHUN: O MaTepUATHLHOM EIWHCTBE MUDPA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SBJICHUM MPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil poiu B oOecrneuyeHuun
YCTOMYMBOTO  Pa3BUTHSI  4YEJIOBEUECTBA: B  PEIICHUU  MpoOieM
AKOJIOTUYECKOM, PHEPTreTUIECKON M MHINEeBON 0€30MMacCHOCTH, B Pa3BUTUU
MEIULMHBI, CO3JaHUH HOBBIX MaT€pUAJIOB, HOBBIX UCTOYHUKOB 3HEPTUH, B
o0OecreueHnu palroOHAIBHOTO TMPUPOONOIb30BaHus, B (HOPMHUPOBAHUU
MHUPOBO33pEHUS W OOIIEH KyJbTYphl YEIOBEKAa, a TAK)KE JKOJOTUYECKU
00OCHOBAaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBbBIO U MIPUPOJAHOM CpEIE;

e OCBOCHHME CHCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOU KapTUHBI MUpa: GyHAaMEHTaIbHBIX
MOHATUN, 3aKOHOB U TEOPUHA XWUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOEHHM BEIIECTBA HA PAa3HbBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJEKYJSIPHOM, O  TE€PMOJMHAMHUYECKHX U
KUHETUYECKUX 3aKOHOMEPHOCTSAX IMPOTEKAHUS XUMHUYECKUX PEaKLUil, O
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XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX cCUCTEMax, 00 00X
Hay4YHBIX MPUHIHUIAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y 0o0y4Jaronmxcs OCO3HAHHOTO MMOHUMAHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHWA I OOBSCHEHUS
KIIFOYEBBIX MJIE W MpoOJeM COBPEMEHHOW XUMHH, IJi1 OOBSICHEHHS M
MIPOTHO3UPOBAHUS SBICHUN, UMEIOIIUX E€CTECTBEHHO-HAYYHYIO IPUPOY;
IPaMOTHOTO pelieHus Mpo0sIeM, CBI3aHHBIX C XUMHUEH, MPOTrHO3UPOBAHMUSI,
aHaIM3a U OICHKHU C MO3UIIMHA SKOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUIN
OBITOBOM M TPOU3BOACTBEHHOM JEATEILHOCTH YEJOBEKA, CBSI3aHHON C
XUMUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  MepepaboTKon
BEIIIECTB;

yriiyOJieHue  MPEeJCTaBICHU O  HAy4YHBIX  METOJlaX  IO3HaHU,
HEOOXOUMBIX JII TPUOOPETeHHs] YMEHUH OpPHEHTUPOBATHCS B MHpPE
BEIIECTB M OOBSCHEHMS] XUMHMUYECKUX SIBJICHUN, HMEIIIMX MECTO B
MIPUPOJIE, B MPAKTUYECKON JIEATEIIbBHOCTH U MIOBCEAHEBHOW KU3HMU.

B muane peamu3anyu NEpBOOYEPEIHBIX BOCHHUTATENIBHBIX M Pa3BUBAOIINAX
(GYHKIMNA 1IEJOCTHOM CHUCTEMBI CpeAHEero o0IIero oOpa3oBaHUs MPU H3yUYECHUU
npenMera «XuMus» Ha  yriyOnéHHOM ypoBHE 0COOYI0  aKTyalbHOCTh
MPUOOPETAIOT TaKue MU U 33/1a4H, Kak:

BOCIIUTaHUE YOCKIAEHHOCTH B TIO3HABAGMOCTH SIBJIICHUW IPUPO/IBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPETHUECKHX H
MPUKIIAIHBIX HCCIACAOBAaHUNA B XMMHH, (HOPMHUPOBAHHE MHUPOBO33PCHMS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHEC MOTHBAIlMM K OOYYCHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTAaHWIO  HAa  OCHOBE  YCBOCHUS
00I11eYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATCIIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUYECKHX
crocoOHOCTeM oOyuaromuxcs, (GpopMHUpOBaHME Yy HHUX CO3HATEIBLHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HENPEPHIBHOMY O0Opa30BaHUIO Kak
YCIIOBHUIO YCHENTHON MPpo(heCCHOHAIIBPHON U OOIIECTBEHHOM JAeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370pOBbIO M TOTPEOHOCTH B
310pOBOM 00pase KU3HU;

dbopMHUpOBaHWEe YMEHHI W HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUSA,
Pa3BUTHE DKOJIOTHYCCKOU KYJIbTYPBI, TPHOOPETCHHE OIBITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTHYECKOHN JAEITCIbHOCTH.

OO6miee yuciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI M3YYCHHSI XUMUU HA yriIyOJIeHHOM
YpOBHE cpemHero odiiero odpasoBaHusi, cocrapisier 204 yacoB: B 10 kmacce —
102 yaca (3 gaca B Heznento), B 11 kimacce — 102 yvaca (3 yaca B He/elo).
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COILEPKXAHUE OBYYEHUASA
10 KVIACC

OPT'TAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI OPraHNYeCKOM XMMUH.

[Ipenmer W 3HaYeHHWE  OPraHUYECKOW  XHWMHUHU, IMPEICTABIECHHE O
MHOT000pa3uy OpraHMYECKUX COCTUHEHUH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE U BO30YXAEHHOE
COCTOSIHUA. BasleHTHBIE BO3MOXXHOCTHM aToma yrjepoja. XUMHUYECKas CBS3b B
OPraHMYECKUX COEAMHEHMSX. Tumbl TUOpPUIM3ALMKM aTOMHBIX oOpOuTaneu
yrieposaa. MexaHu3Mel 00pa3oBaHMsI KOBAJEHTHOM CBsI3U (OOMEHHBIN U IOHOPHO-
aKLENTOpHbINM). TUIBl MEpEeKpbIBaHWSA ATOMHBIX OpOWMTaNel, G- U T-CBA3M.
Opnunapnasi, 1BOMHAs W TpolHas cBs3b. CrOCOOBI pa3phiBa CBS3EH B MOJIEKYJIaxX
oprannuyeckux BemecTB. [loHstne o cBOOOAHOM paaukane, HyKIeopuie Hu
anexTpodure.

Teopust cTpoeHMss oOpraHndeckux coeauHeHnii A.M. byriepoBa wu
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAaYEHHE TEOPUH CTPOCHUS
OPraHUYECKUX COEIAMHEHUH. MOJeKyIsipHblE U CTPYKTYpHbIE  (HOPMYJIBIL.
CrtpykrypHble (QOpMyJbl pPa3NIUYHBIX BHAOB: pa3BEPHYyTas, COKpaméHHasl,
ckenerHass. M3omepus. Bunabl wn3omMepuu: CTPYKTypHas, IPOCTPAHCTBEHHAs.
OnexTpoHHbIe 3P(PEKTH B MOJEKYJaX OpraHUYeCKUX COECIUHEHUN (MHIYKTHUBHBIN
U Me30MEepHbIN 3D PEKTHI).

[IpeacraBnenne o KiIaccU(pUKALMKM OpraHuyeckux BemiecTB. [loHsTue o
¢yHkMoHanbHOHU rpymnmne. ['omonorus. ['omonornueckue psapl. CucteMaTuueckast
HOMeHKJaTypa opranundeckux coenuHeHuit (IUPAC) u TpuBHManbpHble Ha3BaHUSA
OTZEJIbHBIX ITPEACTABUTEIICH.

OcoOenHocty U Kiaccuukanus OpraHU4ecKuX peakiuil. OKHCIUTEeNbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMNA B OPraHUYECKOU XUMHUH.

OKCIIEpUMEHTAIBHBIE METOAbl HM3Y4YEHHsI BEIIECTB M HX MPEBpAIICHUM:
O3HAaKOMJIEHHWE € 00pa3uaMy OpraHMYyecKHX BEIIECTB M MaTepuallaMM Ha UX
OCHOBE, OMNBITHI II0 MPEBPALIECHUIO OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(nmnaBieHue, OOYIVIMBAHME M TOPEHHUE), KOHCTPYHPOBAHME MOJENEH MOJIEKYII
OpPraHUYECKHUX BEIIECTB.

YriaeBoaopoasbl.

Ankanbl. 'oMonoruueckuii psii ankaHoB, oOuiast popmysa, HOMEHKIATypa U
M30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKaHOB, SP -
ruopuau3anms aTOMHBIX opOuTanel yriepoaa, o-cBsizb. DU3MUECKUE CBOMCTBA
AJIKAHOB.
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XVMMHYECKHE CBOWMCTBA QJKaHOB: PEAKLUMU 3aMEIICHHs, H30MEpU3aliH,
JNETUIPUPOBAHMS, LIMKIN3aLNN, IMPOJIN3a, KpeKuHra, ropenus. IIpencrasinenue o
MEXaHU3Me Peaklni pauKaIbHOIO 3aMELICHUS.

Haxoxnenue B mpupoze. CnocoObl MOTy4YeHUsI 1 IPUMEHEHHUE AJIKAHOB.

Huknoankanel. O6mas ¢popmynna, HOMeHKIaTypa u uzomepusa. OcobeHHOCTH
CTPOCHHS M XUMHUYECKHMX CBOMCTB MalblX (IIMKJIONpPONAaH, UUKIOOyTaH) U
OOBIYHBIX (IUKJIOMEHTAH, IUKIOTeKCaH) HUKIoankaHoB. CrnocoObl MOJyYeHUs U
IPUMEHEHUE [IUKIOAKAHOB.

Ankensl. 'omonorudeckuil psig ankeHoB, oOmas (opmylia, HOMEHKIIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN  aJKEHOB, Sp°-
ruOpuau3anys aTOMHBIX opOuTanedl yriepona, o- U m-CBi3U. CTpykTypHas M
reomerpuyeckas (muc-tpaHc-) wuzomepus. Dusmyeckue CBOICTBA AJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU IMPUCOEAUHEHUS, 3aMEIICHHS B O.-IIOJIOKEHUE
IIpY JBOMHOM CBA3M, IOJMMeEpU3aluu U okucieHus. [Ipasuio MapkoBHUKOBA.
KauecTBeHHbIE peakiiuy Ha JIBOHHYIO CBA3b. CIOCOOBI MONTY4YEHUS U PUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus aakaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OcoOOEHHOCTH JEKTPOHHOTO CTPOCHUS U XUMHUYECKHX CBOMCTB
CONpsKEHHBIX  AueHoB, 1,2- wn  1,4-npucoenunenue. Ilommmepusanus
CONpsKEHHBIX TUeHOB. CriocoObl MOMyUYeHUs U TPUMEHEHUE aIKaAueHOB.

Ankunbl. ['OMoJOTMYeCKUN psijl aIKMHOB, 001ast opMysia, HOMEHKIIATypa U
U30MepHsl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHUHOB, Sp-
rudpuau3aims aTOMHBIX opOuTaneit yriepoaa. dusmyeckrne CBOWCTBA AJIKUHOB.
XUMHUYECKHE  CBOWMCTBA:  pEaKklUMu  NOPUCOCAMHEHUS,  JAUMEpPU3ALUU U
TpUMEpPHU3aLUH, OKUCIeHUsA. KUCIOTHBIE CBOMCTBA aJKUHOB, MMEIOUIUX KOHLEBYIO
TPOWHYIO CBs3b. KauecTBEHHBIE peakliMKi Ha TPOMHYIO CBA3b. Cr1ocOoObI MOTydYEHHUS
U IPUMEHEHHUE AJIKUHOB.

ApomaTrueckue yriieBoJopoisl (apensl). ['omonormyeckuid psii apeHOB,
oOurast popmyIa, HOMEHKIJIATypa U U30Mepusi. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH3o0i1a. DPU3MYECKHE CBOWCTBA apEHOB. XHMHYECKUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PeaKU 3aMelIeHNs B OEH30IbHOM KOJIbIIE U
YTJIEBOJOPOIHOM PAIMKAJE, PEAKIUU IPUCOCAUHEHHMS, OKHCICHHE T'OMOJIOTOB
oenzoma. IlpeacraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTHUTEIICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpE aJIKWIbHBIX paJUKaloB, KapOOKCHUIIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIIbI, aTOMOB rajnoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [lomumepusanus ctuposa. CrocoObl MoydeHus 1
IPUMEHEHUE apOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIe Ta3pl. HedTh u €€ mpoucxoxaexHue.
KamenHbI#1 yrons u nmpoayKThl ero nepepadbotku. CrocoOsl nmepepaboTKi HEPTH:
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MEPEroHKa, KPEKUHT (TEPMHUYECKHH, KaTaTuTU4YECKUi), PUGOPMUHT, MUPOJIU3.
[TponykThl nepepadoTku HEDTH, UX TPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckasi CBA3b MEXTY PA3TMUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJEKTPOHHOE CTPOEHHE TaJOTEHIPOU3BOAHBIX YITIEBOAOPOAOB. Peakimu
3aMENICHUs] TaJOTeéHa Ha THAPOKCOTPYMIY, HHUTPOTPYMMY, I[THAHOTPYIIITY,
amMuHorpynmy. JleiicTBHe Ha TaJOreHNPOU3BOIHBIE BOJHOTO ¥ CIIHPTOBOTO
pacTtBopa wWENOUYM. B3auMOIENCTBUE IUTAIOTCHAIIKAHOB C MAarHueM M LMHKOM.
[TonsiTue 0 METaNIOOPTaHUYECKUX COCIMHECHMUSIX. Hcnonb3oBanue
TaJIOTeHIPOU3BOJIHBIX  YTIEBOJAOPONOB B OBITY, TEXHUKE W TIPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKCIepUMEHTAIBHBIE METOABl HM3YyYCHHS BEHIECTB M HMX TPEBPAIICHUMN:
n3ydeHue (U3MIECKUX CBOWCTB YIJIEBOJOPOIOB (PaCTBOPUMOCTH), KAaUeCTBEHHBIX
peakiuii yrieBoJOopOIOB PAa3IMYHBIX KIACCOB (0OeciBeunBaHWE OPOMHOU WIIH
WOJIHOM BOJBI, pacTBOpa IepMaHTaHaTa Kallds, B3aMMOJICHCTBHE alleTHUJICHA C
aMMUa4YHBIM pacTBopoM okcuyua cepebpa(l)), kauecTBeHHOe OOHapyKEeHHE
yriaepoja ¥ BOJOpOJa B OPraHUYECKUX BEIIECTBAX, IOJYYCHUE OHTHICHA H
U3y4eHHE ero CBOMCTB, O3HaKOMIIEHHE C KoJuleKiusmu «Hedtb» u «Yromby, ¢
oOpa3namM TJIacTMacCc, KaydyKOB M PE3UHBI, MOJEITUPOBAHUE MOJEKYII
YTJI€BOIOPOIOB U TaJOre€HIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:kaiye oprannyeckue coeInHeHNs.

[IpenenbHble OAHOATOMHBIC CHUPTHL. CTpoeHWE MOJCKYN (Ha TpHMEpe
METaHOJIa W JTaHoNa). ['oMosiormueckuii psn, obOmas Qopmyna, H30OMeEpHs,
HOMEHKJaTypa W kiaccudukanusa. DPusnueckue CBONCTBA  MPEACIIbHBIX
OJTHOATOMHBIX CIIUPTOB. BOAOpOIHBIC CBSA3M MEXAY MOJCKYJIaMUA CIUPTOB.
XVWMHYECKHE CBOKMCTBA: pEaKIMHM 3aMEIICHUs, JCTHapaTallii, OKHUCIICHHS,
B3aMMOJICCTBHE C  OPraHWMYECKUMH U  HEOPTraHWYECKUMU  KHCIOTAMH.
KadecTBeHHas peaknus Ha OJHOATOMHBIC CITUPTHI. [IelicTBHE 3TaHOIa U METaHOJIa
Ha opranu3M uyesjoBeka. CrocoObl MONY4YEeHUS U MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMeHKIaTypa B u3oMepusi. OcOOEHHOCTH (PU3MUECKUX U
XUMHUYECKUX CBOMCTB.

MHOTOAaTOMHBIC CHHPTHI — JTHWJICHIJIMKOIb W TIUIEpUH. DU3NYECKHe W
XUMUYECKHNE CBOMCTBA: PEAKITUU 3aMEIICHUS, B3aUMOJCHCTBUE C OPTaHUYECKUMHU
U HEOPraHWYECKUMH KHCJIOTaMH, KAa4eCTBCHHAs peakius Ha MHOTOATOMHBIC
cupthl. [IpencraBieHne 0 MEXaHHM3ME PEAKIUH HYKICO(DHIBHOTO 3aMEIICHHUS.
HleiictBue ©Ha opraHusMm denoBeka. (CrnocoObl TMOMydeHUST HW NPUMEHEHHE
MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIIBI U
6enszonpHOrO siapa. dusmueckue cBoicTBa (Pperona. OCOOEHHOCTH XUMUYECKUX
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cBoiicTB (enona. KadectBennsie peakimu Ha (enon. ToxcuyHOCTh (eHona.
Crnioco6b! osrydenust v npuMenenue penomna. denonpopmanpaeruinas cMoa.

KapOGonuiibHbIe COETUHEHUSI — allbJIETU]IBI K KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOW Tpynnbl. ['oMonornyeckue psijabl adbIAErUJI0B U KETOHOB, 0OIIast
dbopmymna, m3omMepuss W HOMEHKiIarypa. Du3ndeckue CBOWCTBA albJACTUIOB U
KETOHOB. XMMHWYECKHE  CBOMCTBA  aJBJIETUJOB W  KETOHOB:  PEAKLIHH
npucoenuHeHusi. OKUCIEHNE alIbIETUA0B, KAU€CTBEHHBIE PEAKI[MM HA allbJICTHUIbI.
CriocoObl IOJTydeHUs ¥ IPUMEHEHUE aIbJACTUI0OB U KETOHOB.

OaHOOCHOBHBIE TIpe/IeNbHbIE KapOOHOBBIE KUCTOTHI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepust u HomeHkiIaTypa. dusndyeckre cBONCTBA
OJIHOOCHOBHBIX MPENIEbHBIX KapOOHOBBIX KUCIOT. BomopoaHbie CBsI3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KUCJIOT. XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRBA,
peakuusi >TepuUKalMK, PEAKIMH C YYaCTHEM YIJIEBOJOPOJHOTO paauKaia.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [lOHSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CJIOXHBIX 3¢upax. MHOroobpasmue KapOOHOBBIX KHCIOT.
OC0OEHHOCTH CBOMCTB HEMPENCIbHBIX U apPOMATUYECKHX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCHUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BbICIIUX
KapOOHOBBIX KHUCIIOT: CTEapUHOBas, MaJbMHUTUHOBAs, OJICMHOBAs, JUHO]IEBAS,
JUHOIeH08as KUCIOThI. CTIOCOOBI TTOTYYCHUS M IPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxnble 3¢upbl. ['oMonoruueckuit psn, oOmas ¢opmysna, U30MepUs U
HOMeEHKJIarypa. Duznyeckue M XUMHYECKHE CBOWCTBA: THUIAPOIU3 B KHUCIOU H
HICIIOYHOU CpEIE.

Kupswi. Ctpoenue, puznueckre 1 XUMUUECKUE CBOWCTBA KUPOB: THAPOJIN3 B
KHUCIION U 11enouHoi cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPIKAIIUX OCTATKU
HETPEeETbHBIX JKUPHBIX KUCIOT. JKUpPBI B IpUPOJIE.

MpL1a KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, MX MOIOIIIEEe ACHCTBHE.

O6mas xapakrepuctuka yrieBoaoB. Knaccudukanus yrieBogoB (MOHO-, JU-
U nosmcaxapujibl). MoHocaxapubl: TJOKo3a, (pyKTo3a, rajgakrosza, pudosa,
ne30kcupuOo3a. u3nuecKkrue CBOKMCTBA M HaxXxoXJeHue B mpupope. dorocuHTes.
XHUMHYECKHUE CBOMCTBA IIFOKO3bI: PEAKIIMU C YYACTUEM CIIMPTOBBIX U albACTUAHON
IpyII, CIUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpuMeHeHue TritoKo3bl, e
3HAYEHHE B KU3HEACITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajlbTo3a U
naKkTo3a. BoccraHnaBnuBaromume 1 HEBOCCTAaHABIMBAIOIINE aucaxapuasl. ['maponus
nucaxapuaoB. Haxoxaenue B nipupojie u npuMenenue. [lonucaxapuapl: kpaxma,
MJIMKOTeH W 1esuitosio3a. CTpoeHHe MAaKpOMOJEKYJ Kpaxmayia, IVIMKOTeHa |
LHEJUTI0JIO3bl.  PU3MYECKUME CBOMCTBA KpaxMmajla WM UEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBA Kpaxmaja: THAPOJIU3, KAaYECTBEHHAas PEeakuus ¢ MOJAOM. XUMHUYECKHE
CBOMCTBA MLIEJUTIONO3bI: TUAPOJIN3, ModydeHue »¢GupoB 1emnono3bl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TaTHBIN MIENK).
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OKCIEpUMEHTAIbHBIE METOAbl H3YYEHHsI BEIIECTB M WX IPEBPAILICHHI:
PacTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJIE, B3AUMOJICUCTBUAE 3TAHOJA C HATPUEM,
OKHCJIEHHME 3TWJIOBOTO CIHMPTAa B aJbJErH]l HA PACKAIEHHONM MEIHOM IIPOBOJIOKE,
OKHMCJIEHHE ASTHJIOBOIO CIHMPTa JIUXPOMATOM Kayusg (BO3MOXXHO HCIOJIb30BAHHE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMU Ha aubJeruibl (C THAPOKCHIOM
muammuHcepeopa(l) u  rumpokcumom  Mmenu(Il)), peaxnus raMnepuHa  C
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIIIOKO3bI ¢ rujpokcunoM meau(ll), B3aumopeiicTeue
KpaxMajla ¢ MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 1o temMaM «CHIHupThl U
denonby, «KapooHoBbie KUCTOTHI. CI0KHBIE YPUPHD.

A3oTcoaep:kalye OpraHnyecKkre cCoeAMHeHM .

AMUHBI — OpraHuYecKHUe MPOU3BOJIHbIE aMMHaka. Knaccudukanuss aMuHOB:
anudaTUYecKue ¢ apoMaTHYECKHE; TIEepPBUYHBIE, BTOPUYHBIE U TPETUYHBIE.
Crpoenne moiiekys, oOmas (opmyina, u30Mepusi, HOMEHKIATypa U (PU3NYECKHE
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOICTBA,
AJKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHUHOB C A30TUCTOM KHCIJIOTOMW.
Conu ankuiaMMOHHS.

AHWIMH — TPEACTaBUTEIb aMUHOB apomaTuyeckoro psnaa. CTpoeHue
aHWwIMHA. B3anMHoe BIUSHUE TPy aTOMOB B MOJieKyJe aHuianHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHuiMHA. KauecTBeHHblEe peakiuu Ha aHuiauH. CrnocoObl
MOJIy4eHUs] W TOpUMeHeHHe anudaTuyeckux amMuHOB. [lonyueHue aHuIMHA U3
HUTPOOEH301a.

AmuHokucnoTel. HomeHnknatypa u nzomepusi. OTienbHble IPEACTaBUTENIH O
AMUHOKHUCJIOT: TJIMIUH, alaHuH. @Du3nueckue CBOMCTBA AMHHOKHCIIOT.
XUMHUYECKHE CBOWCTBA AaMHUHOKUCIOT Kak aM(OTEpHBIX  OpraHUYECKUX
COCIMHCHUM, peaKmus TMOJUKOHJICHCAIMY, O0Opa3oBaHWE NENTUAHOW CBS3H.
buonornueckoe 3HaueHne aMMHOKHUCIOT. CUHTE3 W TUAPOJIU3 NENTHUIOB.

benku kak npupogHble moauMepbl. llepBudHas, BTOpUYHAs W TpPETUYHAsSA
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJKOB: THUAPOIH3, JCHATYpaIus,
KaueCTBEHHBIE PEAKIIMU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOAbl H3YYEHHSI BEIIECTB M WX IPEBPAILICHHI:
pacTtBopeHue O€NKOB B BOJE, JCHATypalusi OCJIKOB IMPU HAarpeBaHWUM, IIBETHHIC
peaknmu Ha O€NKH, pelieHWe OHKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3zoTconepxaiue OpPraHWYECKUE  COCIMHECHUS» U «Pacrnio3HaBanue
OPTraHUYECKUX COCTUHEHUI.

BbicokomoJIeKyIsIpHBIE COeTUHECHUS.

OCHOBHBIE MOHSATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb IOJUMEPU3ALUN, CPEAHSS MOJIEKYJIIpHas
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
NOJIMMEPU3ALINS U TTOJIUKOHACHCALIUS.

[Tomumepubie wmatepuansl. [lmacTtmaccel  (MONMATUIICH, TOJUIPOIUIICH,
MOJIUBUHWIXJIOPUJl, TOJUCTUPOJ, MOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noJmdyTHIeHTepedTanar). Y Tunuzanus u nepepaboTka MIacTHKa.

DnacToOMEpHI: HaTypalbHBIN Kay4yK, CUHTETUYECKHE Kay4qyKu
(OyTamueHOBbIN, XJIOPOTPEHOBBIN, U30TIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIe (XJIOMOK, MEPCTh, MENK), UCKYCCTBEHHBIC (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIpPOH U JIABCAH).

[Tonumepsl CHEUATIBHOTO Ha3HA4YEeHUs (Tedion, KeBJjap,
ANEKTPOINPOBOIAIIME OJIUMEPHI, OMOpa3iaraeMble MOJTUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHUsI BEIIECTB M WX MPEBPAILICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB, pEIIEHHE HSKCIEePUMEHTANbHbIX 3aJady 1o Teme «Pacno3HaBaHue
MJIaCTMACC U BOJIOKOH.

Pacuétnble 3anaumn.

Haxoxnenue MonekyisipHOH (QOpMyJibl OPraHUYECKOrO0 COEIUHEHHUS TI0
MacCOBBIM  JIOJIIM  3JIEMEHTOB, BXOIAIIMX B €ro COCTaB, HAaXOXICHHUE
MOJICKYJIIPHON  (DOPMYJIBI  OpPTraHWYECKOTO COCIWHEHUs 1o Macce (00bémy)
NPOJIYKTOB CTOpaHus, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKkIuyu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJIICHHUE CTPYKTYpHOH (HOPMYJIIbI
OpraHUYEeCKOTO BEIIECTBA HAa OCHOBE €r0 XUMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIYYEHHUSsI, ONPEACIICHUE MOJU BbIXOJAa MPOAYKTa PEAaKUUU OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanmsanust MEXIpEIMETHBIX CBSA3EH IPU U3YYEHUH OPraHUYECKOW XMMUH B
10 kjacce oOCyIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTEeCTBEHHO-
HAy4YHBIX TOHSATUH, TaK W TIOHATHH, MPUHATBIX B OTICIBHBIX IpeaMeTax
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OO1me ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBJIEHNE, HAYYHBIN (haKT, THUIOTE3a,
TEOpHUsl, 3aKOH, aHaliu3, CHUHTE3, KiacCUUKaius, HaOII0JECHUE, H3MEpPEHHE,
AKCIIEPUMEHT, MOJIEIb, MOJIETTUPOBAHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIa,
SHEPreTUYECKUl YypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHOe COCTOSIHHE
BEIlECTBA, (DU3WYECKUE BEJIMYMHBI, €IUHUIIBI U3MEPEHUS, CKOPOCTh, IHEPTHS,
Macca.

buonorus: kierka, opraHu3M, 3KOcHUcTeMa, Ouocdepa, MeTaboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA W TeTepOTPO(HBIA TUI TUTAHUS, OpOKEHHE,
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doTocuHTE3, IBIXaHWE, OCNKH, YIJEBOMABI, JKUPHI, HYKICHHOBBIC KHCJIOTHI,
(bepMEHTHI.

['eorpadusi: mosie3HbIC HCKOTIAEMbIE, TOTLITUBO.

TexHoJOTHSA: THIICBBIC MPOIAYKTH, OCHOBBI PAIlMOHAIBHOIO IHTAHMS,
MOTOIIIME CPEJICTBA, MAaTEPHAITBI M3 UCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KUIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX siiep. XUMHUYECKUU annemMeHT. M3oTonsl. CtpoeHne
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHH. AToMHbIe opOuTanu. Kiiaccudukanys XuMU4eCcKux 3JIeMeHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue 3JIEKTPOHOB MO aTOMHBIM — OpPOUTANISIM.
DneKTpOHHBIE KOH(UTYpaIlMA aTOMOB 3JIEMEHTOB MEPBOT0O—4ETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30Y)XJIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE KOH(UTypalu HOHOB.
DIIEKTPOOTPULATEIIBHOCTb.

Ilepnonnueckuil 3akoH u Ilepuoanueckas cucreMa XMMAYECKUX AJIEMEHTOB
JI.N. MenneneeBa. CBsi3zb nepuoauyeckoro 3akoHa u Ilepmoamyeckoil cucTeMbl
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX M CIOXHBIX BEIIECTB MO TpyllaM U [EepHOoJaM. 3HAYCHHE
nepuoanueckoro 3akona /.M. Menzaeneena.

XuMH4ueckass CBsI3b. BHIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAs, HWOHHAs,
MeTayuimdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOW CBSI3M: OOMEHHBIN |
JOHOPHO-AKIENTOPHBIA. DHEPTHS U JyIMHA CBsI3U. [[0IpHOCTD, HANIPABIEHHOCTD U
HACHIIIAEMOCTh KOBaJE€HTHOW cBsi3u. KparHble cBsa3u. BopopoaHas cBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICUCTBUS.

BaneHTHOCT, M BaJleHTHbIE BO3MOXXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBienrie 0 KOMIUIEKCHBIX coenHEHUX. COCTaB KOMIUJIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeab, JIMTAHIbl. 3HAUYEHHE KOMIUIEKCHBIX COCAMHEHH.
[TonsATHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa  MONEKYJIApPHOTO M HEMOJIEKYJSIPHOTO — CTpPOCHUsSA.  THIb
KPUCTAINIMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[Tonstue o nucnepcHbix cucremax. Mictunuble pactBopsl. [Ipeacrasinenue o
KOJUTOUJAHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTpAIlMd PACTBOPOB:
MAacCOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHILIEHTpauus. HacelleHHbie u

HCHACBINICHHBIC PACTBOPLI, PACTBOPUMOCTD. KpI/ICTa.TIJ'IOFI/IZ[DaTH. o
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Knaccudukaiuysa u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpHUBUATBHBIC
HAa3BaHUS OTJEIbHBIX MPEICTABUTEIEH HEOPTaHUUYECKUX BEIECTB.

Knaccudukanumsa XuMuuecknux peakiuii B HEOPraHUYECKON U OpraHuYeCKou
XUMHUU. 3aKOH COXPAHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBpaAICHUS
SHEPTUU TPU XUMHUYECKUX peaknusX. TernoBbie 3(HEKThI XUMUIECKUX PEaAKITUH.
TepMOXUMUYECKHE YPABHEHUS.

CKopoCTh XUMUYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (haKTOPOB.
['oMoreHHbIe U reTeporeHHble peakuuu. Katanus u katanu3aTopsl.

OOpatumbie U HEOOpaTUMbIE peakini. XuMudeckoe paBHoBecue. Koncranra
XMMHUYECKOro paBHOBecHUs. (DakTOphl, BIHSIOIIME HA TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIECHTPAIIMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [lartense.

Onektponutuyeckass auccouuanus. CuiibHble M ciaOble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIAHBIX PacTBOPOB: KHUCJIOTHas, HEUTpasbHas,
menoyHad. Bomoponueiii nokazatens (pH) pactBopa. ['maponus coneit. Peakuun
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTEneHb  OKUCIICHUS.
Okucnautenb W BOCCTAaHOBUTENb. [Iporiecchl OKHCIEHHUST W BOCCTAHOBJICHMS.
Baxnelime OKUCAUTENNM W BOCCTAHOBUTENU. METOJ 3JEKTPOHHOro OanaHca.
DJIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILLECTB.

ODKCNEPUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEBPalICHUM:
pa3loXKEeHUE TNEPOKCHIA BOAOPOJAAa B TMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAINIMYECKUX PEHIETOK, MPOBEJECHUE PEaKuii HOHHOTO 0OMEHa, OTNpeIeICHHE
cpeabl pacTBOPOB C IMOMOIIBKD WHIWKATOPOB, HU3YyUYEHUE BIHSHUS Pa3JIAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM pEaKIWH W TIOJOKCHHE XUMUYECKOTO
paBHOBECHSL.

Heopranuueckass xXuMus.

[Tonoxxenne HemeraiuioB B llepuogndeckon cUCTEME  XMMHYECKHUX
sanemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOCHHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHUS HEMETAJJIOB (HA MPUMEPE KUCIOPOJa, CEpHI,
dbocdopa u yriaepoa).

Bomopon. Ilomydenue, ¢usznyueckne M XUMHUYECKHE CBOWCTBA: PEAKIIUU C
METa/UIaMA W HEMETAJUIaMM, BOCCTAHOBUTEJIBHBIC CBOWCTBA. | MApHUIBL.
TonaMBHBIE YJIEMEHTBHI.

lNanorensl. HaxoxxneHue B MpUpoje, CIOCOOBI MOJTydeHHs, (PU3HYECKUE U
XAMUYECKHE CBOMCTBA. ['aJIoreHOBOIOPObl. BakHEUIIME KUCIOPOCOICpKAIINEC
COeMHEHUs TrajoreHoB. JlabopaTopHbie W MPOMBIILUIEHHBIE CIIOCOOBI MOTyUYeHUs
rajoreHoB. [I[puMeHeHne rajloreHoB U UX COCIMHEHUM.
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Kucnopon, o3on. JlabopaTopHble U MPOMBINUICHHBIE CIIOCOOBI MOMYyYEHUS
kuciopoaa. dusznueckue U XMMUYECKHE CBOWCTBA W MPUMEHEHUE KUCIOPOJa U
030Ha. OKCUBI U IEPOKCHUIBI.

Cepa. Haxoxpaenume B mpupoje, CIOCOOBI TOMydeHHs, (Qu3NUecKue u
xumudeckue cBoictBa. CepoBomopon, cyabdumbl. Oxcunm cepwi(IV), oxcua
cepbl(VI). CepHucras u cepHas KHUCIOTBI M HUX coOJu. OCOOEHHOCTH CBOMCTB
CEepHOU KUCIIOThI. [IpuMeHeHne cepol U €€ COeqMHEHU M.

Azor. Haxoxnenue B TpUpoje, CIOCOObI TOJNYyYEeHHs, (PU3NYECKUE U
XUMHYECKUE CBOMCTBA. AMMHUAK, HUTpUAbL. OKCUIBI a30Ta. A30TUCTast U a30THAas
KHUCIIOTHI U UX cosid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [I[puMeHeHue a3ora
Y €ro COeIMHEHHU. A30THbIE YTOOpEHUSI.

dochop. Haxoxmenwe B mpupojie, CHOCOOBI TMONYYCHHS, (PU3NUECKHE U
xumuueckue cBorictBa. dochuast u ochun. Oxcuawsl Pocdopa, dochopHas
kuciota u e€ conu. llpumenenue ¢ocdopa u ero coemunenuit. PocopHbie
yao0peHus.

VYrinepon, HaxoxAeHHWE B mpupose. AJIOTPONHBIE  MOAUGPUKAIMH.
dusznueckre W XHMMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOPAa30BAHHBIX
yraepoaom. Okcup yraepoaa(ll), okcua yraepona(IV), yronbHas kuciaora u e€
CONu. AKTHBUPOBAHHBIM yrosb, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. [IpuMeHeHre MPOCThIX BEIIECTB, 0OPA30BAHHBIX YIIIEPOJIOM, U €ro
COEIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MoiyudeHus, (pusndeckue u
xuMuueckue cpoiictBa. Oxcun kpemuusA(IV), kpemHueBass KUCIOTa, CUIUKATBHIL.
[Ipumenenue KpeMHuUs U ero coeAnHeHui. CTeKJI0, ero MoJy4eHue, BUAbl CTEKIIA.

[Tomoxenne MetamioB B [lepronueckor CUCTEME XUMUYECKUX SJIEMEHTOB.
OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000J0YeK aTOMOB MeTayioB. OOmmme
¢usnueckue cBoicTBa MeTawoB. [IpuMeHeHne MeTalioB B OBITY UM TEXHUKE.
CmutaBel METAIIOB.

DNEKTPOXUMHUYECKUN  psifi HampspkeHud  metawioB.  OOmmue  crocoObl

MIOJTy4YEeHUS METAJUIOB: TUAPOMETAITYPIHUS, MMUPOMETAJTYPIus,
anekTpomeraiutyprus. [lonstue o koppo3uu mertamioB. CrnocoObl 3alIUThl OT
KOpPPO3HHU.

Obmas xapaktepuctuka MetamwioB [A-rpymmel [lepuogudeckoir cUCTEMBI
XUMUYECKUX dJeMeHTOB. Hartpuit wu kanuil: mnoiaydyeHue, Qusnueckue W
XUMHYECKUE CBOMCTBA, IPUMEHEHNE MMPOCTHIX BEIIECTB U UX COCITMHEHUM.

O6mrast xapakrepuctuka metamioB [IA-rpynmer Ilepuogudeckoit cucTembl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KalblUi: ToJdydeHue, Qusnyeckue
XMMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BELIECTB U HUX COCAUHECHUM.
JXKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.
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AoMuHMIA: TIONTy4eHHe, (PU3UUYECKUE U XUMUUYECKHE CBOMCTBA, IPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro COoeAUHEHH. AMQOTEpHbIE CBOWCTBA OKCHAA H
TUAPOKCUA ATFOMHUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OOmiasi xapakTepuCTHKa MeTayioB mo0ouyHbix noarpynm  (b-rpymm)
[Teprnoanveckoi CUCTEMBbI XUMUYECKUX 3JIEMEHTOB.

DuU3NYECKHEe U XMMUYECKHE CBOMCTBA XpoMa U €ro coequHeHur. OKCUAbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U AUXpOMATHI, UX
OKHCJIMTEIIbHBIE CBOMCTBA. [loydueHre u npuMeHeHue Xxpoma.

dusnyeckue M XUMUYECKHE CBOMCTBA MapraHla M €ro COEAUHECHUM.
Baxueitmme coeaunenuss wmapranna(ll), wmapranma(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENIbHBIE CBOCTBA.

du3nuecKue U XUMUYECKHUE CBOMCTBA Keje3a U ero coearuHeHu. OKCHUIbI,
ruapokcuasl u conu keneza(ll) u xeneza(lll). ITonyyenue n mpuMeHeHHE Kele3a
Y €ro CIIJIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coeqnuHeHur. [loyuenue u
IIPUMEHEHHUE MEJIU U €€ COCUHECHUM.

[uuk: momydyenue, ¢GU3MUECKUE W XUMUYECKHUE CBoMcTBa. AMdorepHbie
CBOMCTBA OKCHJIAa U TUAPOKCHAA IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHnenune
[IAHKA U €r0 COeIUHCHUH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M WX MPEBPALLCHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpeHue cepbl, (pocdopa, keneza, MarHus B
KHCJIOPOJIE, H3Yy4YeHUE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJICHCTBHE
MICIOYHBIX U IIEJIOYHO3EMETbHBIX METAJUIOB C BOJOW (BO3MOXHO MCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), B3aMMOJICUCTBUE IIMHKA W JKeJie3a C pacTBOpaMU KHUCIOT U
IEJI0YEN, KAYECTBEHHBIE PEAKIIMH HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
W KAaTUOHBl METAJUIOB, B3aWUMOJECHCTBUE THUJPOKCUIAOB QIOMHUHHUS W IMHKA C
pacTBOpaMH KHUCJIOT W IIEJIOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/a4 M0 TeMaM
«l"amorensly, «Cepa U e€ coenuHeHUs», «A30T U Gochop U UX COCTUHCHUSY,
«Mertasibl TIIaBHBIX TOATPYI, « MeTamibl TOOOYHBIX MOATPYTIID.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOMYUBOTO pa3BUTHS yenoBeuecTBa. [lonsarue
0 HAy4YHBIX METOJAaX IIO3HAHHUS M METOAOJIOTMA HAYYHOIO HCCIEAOBAHMUS.
HayuHnble mprHIMITBI OpraHu3aluy XMMUYECKOT0 Npon3BoACTBa. [IpomblieHHbIe
CIOCOOBI TTOTYUEHMS BAXXHEUIIIUX BEIIECTB (Ha MpUMEpPe MPOU3BOJICTBA aMMHUaKa,
CEepHOI KHUCJIOTHI, MeTaHoJa). [IpoMbIlIeHHBIE CITIOCOOBI MOJYYEHUS! METAJIOB U
CILUIaBOB. XMMMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeAbl U €r0 MOCIEACTBUSA.
Ponp xumun B 06ecnieueHNH SHEPTeTUUECKON 0€30MaCHOCTH.

Xumusi HW 3I0poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuiia
HCMOJIb30BaHNs JICKAPCTBEHHBIX MpenapaToB. Posib XumMuun B pa3BUTUHA MEJULIVHBI.
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XUMMS M OCHOBHBIC KOMITOHEHTBI, IMHUIIEBLIC J0OAaBKU. Pojib XMMHUU B
oOecreUyeHUH MUIIEBOI 0E30ITaCHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuiia
0e30MacHOr0 MCIHOJIb30BaHUsl MpenaparoB OBITOBOM XUMUU B IOBCEIHEBHOU
JKU3HH.

XUMHSI B CTPOUTEIBCTBE: BAKHEUININE CTPOUTENIbHBIC MaTepHualibl (IIEMEHT,
OeTOH).

XHUMHS B CEIIBCKOM X03s11icTBe. OpraHudecKrue U MUHEPAIbHBIC YI00pCHHMS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTe€pHUalibl, KPacKH, CTEKJIO, KepaMHUKA.
Marepuansl piist anekTpoHukd. HanorexHonoruu.

Pacuétnpie 3amaun.

Pacuétel: Macchl BemiecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WJIU O0BEMY OJHOrO M3 YYacCTBYIOIIMX B PEAKIMH BEIECTB,
Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEAKIMU, €CIU OJHO U3
BCILIECTB MMEET MpHMECH, Macchl (00BhEMA, KOJHWYECTBa BEIECTBA) IIPOJIYKTA
peaKUMM, €CIM OJHO M3 BEIIECTB JIaHO B BHJIE pacTBOpa C OMNpPEACIEHHOU
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JOJM U MOJISIPHOU
KOHIICHTpAIlMM BEIlIECTBA B PacTBOpe, JOJIM BBIXOAA NPOJAYKTa pEAKIUU OT
TEOPETUYECKHA BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanmzanust  MeXnpeAMETHBIX  CBA3€d TpU  M3yYeHHH  oOOmed u
HeopraHuueckoi xumuu B 11 Kiacce oCylecTBIsSCTCS Yepe3 MCMOJIb30BaHUE KaK
00IIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK W MOHSATHUM, MPUHITHIX B OTIACIBHBIX
npeaMeTax €CTECTBEHHO-HAYYHOTO LHUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYIHBINA (DaKT, THIIOTE3a,
TEOopHus, 3aKOH, aHAIN3, CHHTE3, Kiaccu(UuKaIus, IepHOIUIHOCTD, HAOIIOACHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICTUPOBAHUE.

dusnka: Marepus, MHUKPOMHp, MaKpOMHUpP, aTOM, DJEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOMBI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, YHEPTeTUYECKUI YPOBEHb,
BEILIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSIHME BEIIECTBA, WJICAJIbHBIM Ta3,
bu3nYecKre BETUIMHBI, €IUHHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kieTka, opraHusM, 3KocucTeMa, ouochepa, MeTadoInu3M, MaKpo-
1 MUKPODJIEMEHTHI, OCJIKH, JKUPHI, YTIEBObI, HyKICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK PHEPTUU B DKOCUCTEMAX.

['eorpadus: MuHepabl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOMIAeMbIe, TOILIMBO,
pECYpCHI.

TexHooTUs: XUMUYECKass MPOMBIIUIEHHOCTh, METALTYPTHS, CTPOUTEIIHHBIE
MaTepuaibl, CEIbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MHUILEBAsS MPOMBIIIJICHHOCTD,
dbapmarneBTHIECKAS MPOMBIILIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX
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IpcriapaTtoB, IIPOU3BOACTBO KOHCTPYKIHOHHBLIX MATCPHUATIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'HH.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 XMW
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

B CcOOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOJAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YJbTAaTOB OCBOCHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsl BBIIETCHBI CIEAYIONIME COCTABISIONIAE: OCO3HAHHE
0OyYaloIMUMHUCA POCCUMCKOM Tpa)KJaHCKOM HWIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTA U CAMOOIPEICICHUI0; HATMYUE MOTUBALIMU K
0Oy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalolUXCs PYKOBOJCTBOBATHCA
OPUHATBIMA B OOIIECTBE TpaBWJIAMHM M HOPMaMH TIOBEJICHMS; HaJIUYHE
MIPABOCO3HAHUS, SKOJOTUUYECKON KYJIbTYpPhl; CHOCOOHOCTh CTAaBUTH LIEJIU U CTPOUTH
KU3HEHHBIE TUUIaHBI.

JInyHOCTHBIE pe3yJibTaThl OCBOEHUSI IMpeaMeTa «XUMHUSD» OTpa)xaroT
c(hOpPMHUPOBAHHOCTh OIbITA I[IO3HABATEIBLHOM U MPAKTUYECKOW JEATEeIbHOCTU
00yyJaroImuxcs B MPoIiecce peain3alui 00pa30BaTeIbHON JEATEIIbHOCTH.

JIn4HOCTHBIE pe3ysbTaThbl OCBOCHUS IMpeaMeTa «XUMHUSD» OTpa)xaroT
c(OPMHUPOBAHHOCTh OIbITA [O3HABATENLHON M MPAKTUYECKOW NEATEIbHOCTH
0o0yyarommxcsi B MPOIECCe peanu3aluu 00pa30BaTEeIbHOW NESITEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHUsI 00YUYaAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBYKCHHUS K 3aKOHY U TIPABOMOPSIIKY;

NPEACTABICHUS O COLMAJbHBIX HOPMax M IMpaBUiIaX MEXKINYHOCTHBIX
OTHOILIEHUI B KOJUUIEKTUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIbHOCTA TMIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEHICHUU YYEOHBIX M TO3HABATEIBHBIX 3aJ1a4, BBHITOJTHCHHUH
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMUMATh W NPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apTYMEHTBI JPYTUX MIPU aHAIU3€ PA3JIMUHbIX BUJIOB YUEOHOU JIEATEIIBHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUS

LHEHHOCTHOTO OTHOILIEHHUS K HWCTOPUYECKOMY W HAyYHOMY HACIIEIHIO
OTCUYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpUECTBAa B OOJACTH TEOPHUH W TMPAKTHUIECKOTO
NPUWIOKEHHUSI XUMHUH, OCO3HAHUS TOrO, 4YTO JAaHHbIE HAyKU €CTh pe3yJbTar
JUIMTEBHBIX ~ HAOMIOJACHUN, KPOMOTIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;
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UHTEpeca M II03HAaBATEJIbHBIX MOTHMBOB B MOJYYECHHUH U MOCIEAYIOIIEM
aHaJIn3e MHPOPMAIMK O MEPEIOBbIX JTOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMUW;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOT0 MIOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUU, CBS3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU,
¥ TIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE IOBEJIEHUE W IOCTYNKH CBOUX TOBAapUUIIEH C
HO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C Y4ETOM OCO3HAHUS MOCIEACTBUN
MOCTYIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBb:

NOHUMaHUS IEHHOCTeH 370poBOTO MW 0Oe3omacHOro olpa3a KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns TpaBui 0€30MacHOro OOpalieHusi C BEIIeCTBAaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOM JEATEIBHOCTH;

NOHMMAaHUSA [EHHOCTH TPaBWJI HMHIWBUIYAJbHOTO U  KOJJIEKTUBHOTO
0€30MMacHOT0 MOBEJCHHS B CUTYAIIHUsIX, YTPOXKAIOIINX 30POBbIO U KU3HU JTIO/ICH;

OCO3HAHMS TOCIEACTBUN W HENPUSTHS BPEIHBIX NMPUBBIYEK (YNOTpeOseHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4e€OHO-MCCJIEI0BaTEIbCKON
NeSTENBbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM M  JIpYyrUX  BHUIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEUICHUH MPAKTUYECKUX 3ajad
COIIMAJILHOM HAIPaBJICHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHUIO MPOQPECCUil pa3iMuHOTO poja, B TOM
Y1CJie HA OCHOBE MPUMEHEHUS MTPEIMETHBIX 3HAaHUH 0 XUMUU;

YBa)XXEHUS K TPYLY, JIOASM TPyJla U pe3ysbTaTaM TPYyA0BOM eATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHJIMBUIYaJbHOW TPaeKTOPHUU
oOpasoBanmsi, Oyaymied mpodeccuu W peann3ari COOCTBEHHBIX YKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XWMHH, HUHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) 3K0JI0rH4eCKOro0 BOCIIUTAHMS:

HKOJIOTMYECKU IEJIECO00PAa3HOr0 OTHOUIEHHUSI K NPUPOAE KaK HCTOYHUKY
CYLIECTBOBAHMSI )KU3HU Ha 3eMIJIE;

NOHMMaHUsl TJ00aIbHOIO XapakTepa HKOJIOTMYECKHUX MpOoOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIILHOM CPEeJIbl;
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OCO3HAaHHUS HEOOXOJMMOCTH HCIIOJBb30BAaHUS JIOCTHIKCHUM XUMHH JIJIS
pELIEHHS] BOIIPOCOB PALMOHAIBLHOTO MPUPOI0TOIB30BAHUS;

AKTUBHOTO HENPHUATUS ACWCTBHM, TMPHUHOCAIIMX BpEH  OKPYXKAIOIIECH
MPUPOTHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUSATHBIE 3KOJIOTHUECKHE
MOCJIEICTBUS NPEATPUHUMAEMBIX JECUCTBUN U IPEAOTBPAILATh UX;

HAJIMYMS PA3BUTOTO SKOJOTHYECKOTO MBIIIJIECHHS, YKOJIOTHYECKOU KYJIbTYpPBHI,
OIIbITA JIeSITeIbHOCTH AKOJOTUYECKOM HaIpPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA MMH B MO3HABATEJIIbHOM, KOMMYHUKATUBHOM W COLMAJIbHOU
paKkTHKe, CIOCOOHOCTM M YMEHHMS AaKTHUBHO IPOTHUBOCTOATH HJICOJOTHH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKHU U OOIIECTBEHHOM MPAKTUKH;

MOHMMAaHUSl CHeluUKA XUMHUU KakK HayKd, OCO3HaHUA €& poiu B
(GbopMUPOBAHHUN PAIIMOHAIBHOTO HAYYHOI'O MBIIUICHHS, CO3JaHUH IIEJIOCTHOIO
npeAcTaBiIeHUsS 00 OKPY’)KaroIeM MHUpPE KaK O €IMHCTBE MPHUPOJLI U YEIIOBEKa, B
MO3HAHUHU TMPUPOJHBIX 3aKOHOMEPHOCTEM M PEIICHUH MpoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B OCOOOW 3HAYUMOCTH XHUMHH JUJIsI COBPEMEHHOMU
UMBUIM3AlMA: B €€ TYMaHMCTUYECKOM HANpaBJICHHOCTH U BAXKHOM pOJM B
CO3/JaHUM HOBOM 0a3pl MaTepUATBHOM KYyJNbTYpbl, B PEHICHUU TIJI00aTbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBONM U SKOJIOTHYCCKON 0€30IMacHOCTH, B Pa3BUTUH MEIMIIMHBI, 00SCIICUCHUH
YCJIOBUH YCTIEITHOTO TPY/Ja 1 SKOJOTHUYECKH KOM(POPTHON KU3HU KaXKJIOTO 4jieHa
o0IIecTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh
noJiydyaeMble 3HaHUS IS aHaIu3a U OOBSICHEHUS SIBJICHUU OKPY>KaloIero Mupa u
IPOUCXOAIINX B HEM U3MEHCHHH, YMEHUS JIeJIaTh 0OOCHOBAHHBIC 3aKIFOYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M HMEIONIUXCS JAHHBIX C IO IOJTYYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHUYECKHWE 3HAHUS IS
perieHus mpooJieM B pealbHBIX )KU3HEHHBIX CUTYyAITUsX;

MHTEpPECA K MO3HAHUIO, UCCIIEIOBATEILCKOM AEATEIILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUI0 U
caM0oOOpa30BaHNIO, K AKTUBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 110 XHUMHH B
COOTBETCTBHHM C )KM3HCHHBIMH MOTPEOHOCTSIMH;

UHTEpeca K 0OCOOCHHOCTSAM TpyAa B pa3IMYHBIX cdepax mpodeccroHaaIbHON
NS TeIIbHOCTH.
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METANPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHS TIPOTPAMMBI TI0 XUMHHA Ha YPOBHE
cpeaHero oo1ero 00pa3oBaHus BKIIOYAKOT:

3HaUMMblE IS (OpMUpOBAHUS ~ MHUPOBO33PEHUS  OOYyYArOITUXCS
MEXIMCIUTUTMHAPHBIE (MEXKIPEIMETHbIC) OOIICHAYYHbIC MOHSITH, OTPaXKArOIINe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpAa W CHEMU(UKYy METOAOB IIO3HAHMSI,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHUS, SIBJICHHE,
polece, CUCTeMa, Hay4YHbId (PaKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopusl, NCCIIEI0BAaHUE, HAOIIOICHNE, U3MEPEHNE, SKCTIEPUMEHT U JPYTHE);

YHUBEpCaIbHBIC Y4eOHBIC NelcTBHs (TI03HaBaTEIbHBIC, KOMMYHUKATHUBHEIC,

PETYJISTUBHEIC), 00€eCIIeYnBarOIINE dbopmupoBaHue GYHKITMOHATBHON
I'PAaMOTHOCTH M COITMAIbHOW KOMIICTCHITUH 00yYarOIINXCS;
CIIOCOOHOCTbH oOydJaromuxcs HUCIIOJIb30BATH OCBOEHHBIE

MEXIUCIIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHHUBEpPCAIbHBIC y4eOHBIC
JICUCTBHUS B II03HABATEIBHOU U COL[MAJIBHOW MPAKTHUKE.

MertanpeaMeTHblEe pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TO3HABaTEIbHBIMA, KOMMYHUKATHBHBIMH W  PETYJIATHBHBIMH
JNECUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE eiiCTBUSA

1) 6a30Bble JJOruvYecKne aeicTBusi:

caMOCTOSITeTbHO  (OpMYyJIHMpOBaTh M aKTyaJu3upoBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEHATh LENU JIECITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX
JOCTUXKEHUSA, COOTHOCUTH PE3YJIbTATHI ICATEIBHOCTH C MTOCTABICHHBIMHU 1EISIMU;

KCMOJIb30BaTh MPU OCBOCHUU 3HAHHWM MPUEMBI JIOTMUYECKOTO MBIIIJICHHUS:
BBIJICJISITh XApAaKTEPHbIC MPU3HAKKU TMOHATHUN U yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHSA IS OOBSICHEHHS OTACIbHBIX (DAKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU i1 KiacCU(UKAlMU BEIIECTB H
XUMHUYECKUX PEAKIINM;

yCTAHABIMBATh MPUYUHHO-CJIEJACTBEHHBIC CBSI3M MEXIYy HW3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PpACCYXKJEHHS (MHIYKTHUBHBIE, JEIyKTUBHBIE, IO
AQHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IIPOTHUBOPEYMS B PacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHMBOJIUYECKUE
(3HAKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJIENIbHbBIE MPEJCTABICHUS — XUMUYECKUMA
3HaK (CUMBOJI) DJJIEMEHTa, XUMHUUYecKas (QopMmyrna, ypaBHEHHWE XUMHUUYECKOMU
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peakuuu — MpH pElIeHUH YYeOHBIX IMO3HABATEIbHBIX W IPAKTUYECKUX 3ajad,
OPUMEHATh HA3BaHHBIE MOJIEIIBHBIE MPEACTABICHUS IS BBISBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBble MccCIeN0BaTEILCKHE 1eCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O IO3HAHUS BEIIECTB U XMMHYECKHUX
peaKkiuu;

(bopMyIMpOBaThH LIEJIU U 33/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYIMpPOBAaHHBIE BOMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHMUSI U OCHOBBI AJi1 (POPMUPOBAHUS TMIIOTE3bI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CY>KJICHUN;

BJIQJIETh HABBIKAMU CAMOCTOSTEIBHOTO IJIJAHUPOBAHUS M IPOBEACHHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HAOIIOATh 332 XOAOM
pouecca, CaMOCTOSTENIBHO NPOTHO3UPOBATh €ro pe3yibTar, (HOpMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YyJbTATOB UCCIIEAOBAHMS,
COCTaBJISITH OOOCHOBAHHBIN OTUET O MPOJICTIAHHON paboTe;

MpuoOpeTaTh OMNBIT YYEHWYECKOW UCCIIENOBATEIbCKOW W TPOEKTHOMU
JESITeIbHOCTH, MPOSBIATh CHOCOOHOCTH U TOTOBHOCTh K CaMOCTOSATEIbHOMY
MIOMCKY METOJIOB pPEIICHUS] NPAKTUYECKUX 3a]ad, NPUMEHEHHUIO PA3IHYHBIX
METO/I0B ITO3HAHMS.

3) paboTa ¢ uHpopMaumei:

OpUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpMaluu (HAy4HO-
HOMyJIApHasl JHUTepaTypa XHUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOCOOMS,
pecypcsl MHTepHeTa), aHaau3upoBaTh MHGOPMALMIO Pa3IMYHBIX BUIOB U (PopM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;

(bopMyIMpoBaTh 3aMpOChl U MPUMEHATH Pa3IMYHBIE METOMABI MPHU MOUCKE U
orObope wuHpoOpMalMK, HEOOXOAMMOM [JIsi BBIIIOJHEHHUS y4eOHBIX 3ajad
OIPEJICIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HUCIHOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTU U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMaJIbHYI0  (QOpMy  IpeJCTaBICHUS
uH(popMaiuu (cxemsl, TpaduKu, AUATPAMMBI, TAOIHIIbI, PUCYHKH U JPYTHE);

UCIIONIb30BAaTh HAY4YHBIA $3BIK B KAuyeCTBE CpeACTBa IMpH padboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSITh MeXNpeaMeTHble ((dusndeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIbI, (JOpMYIIbl, aO0OpEBUATYpPbI, HOMEHKIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIHNYCCKUC CPCACTBA HAT'TLAJHOCTH.

KoMmyHuKaTHBHBIE YHMBepPCAJIbHbIE YUeOHbIe 1eliCTBUA:
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3aJ1aBaTh BOMPOCHI M0 CYIIECTBY 00CYK/1aeMOM TEMBI B XOJI€ IMajiora U/ uiu
JTUCKYCCHUH, BBICKA3bIBATh UJIeH, (HOPMYIUPOBATH CBOU MPEAJIOKCHUS
OTHOCHUTEIILHO BBITIOJHEHUS MTPEITIOKEHHON 3a/1a4U;

BBICTYNAaTh C IPE3EHTALMEN PE3YJbTATOB ITO3HABATEIBHOU JEATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEILHO UK COBMECTHO CO CBEPCTHUKAMHU MPU BHITTOJTHEHUU
XUMUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOU pabOThl MO HCCIICIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaM3allii Y4eOHOro MPOEKTa, U (hOPMYIUPOBATH BBHIBOIbI
II0 pe3yJbTaTaM MNPOBEAEHHBIX HMCCIECIOBAHUN IYTEM COIJIACOBAHUS IO3ULHN B
XoJ1e 00CyXIeHHsI 1 OOMEHA MHEHUSIMU.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUA:

CaMOCTOATENIHO IIJIaHUPOBATh M OCYILIECTBISATH CBOK II03HABATEJIbHYIO
NEATENbHOCTh, ONpelNessas €€ Lenu M 3aJadd, KOHTPOJUPOBATH MU IO MEpe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpEIaraéMblii  alrOpUTM JEUCTBHA MIpH
BBIMIOJTHEHUHA Y4YEOHBIX M HCCIEAOBAaTEIbCKUX 3aJad, BBIOMpATh HamOojee
3¢ (}EeKTUBHBIA CHOCOO MX pEIIEHUs € Y4ETOM IIOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBJISTh CAMOKOHTPOJIb JCATENBHOCTH Ha OCHOBE CaMOAHAIN3a U
CaMOOLICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS NPOTrpaMMbl 10 XUMHUH Ha yriayOlIEHHOM
YPOBHE Ha YPOBHE CpPEIHEr0 OOILIEro oOpa3oBaHUs BKIIOYAIOT CHEUU(PUUYECKUE
U1 y4eOHOTo mpeaMeTa « XUMUsS» HayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBHIA
[0 OCBOEHUIO, UHTEPIIPETAlMM U MPEOOPa30BAHUIO 3HAHUMU, BHUJIbI JACSTEIbHOCTU
[0 TOJYYEHHUIO HOBOTO 3HAHMS M NMPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJbHBIX )KU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C XUMHUEN. B
OpOorpaMMe IO XHMHHM IPEIMETHbIE pe3yJbTaThl MPEICTABIEHbI IO TOJAM
U3Y4YCHUS.

10 KUIIACC

[IpenMeTHble pe3yiabTaThl OCBOGHMS Kypca «OpraHuyeckass XuUMUS»
OTpaXkaroT:

c(hOpPMHUPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAUYEHWU OPraHHUYECKOU
XUMUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOCCIEUYEHHH YCTONYMBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM SKOJOTUUECKON, IHEPTETUICCKON 1
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MUIIEBON 0€301aCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEpUAJIOB,
HOBBIX UCTOYHUKOB SHEPIHH, B obecrieueHnn palMOHAIIBHOTO
IPUPOIOIIOIB30BaHUSA, B (POPMUPOBAHMM MHUPOBO33PEHHUS M OOIIEH KYyJIbTYpPbl
YeJIOBeKa, a TaKKe DJKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JJ0pPOBBIO Y IPUPOJIHOU CPEAE;

BJIAQJCHUE  CHCTEMOM  XUMHUYECKMX  3HAaHHM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAral0IIMe MOHATUS — XUMUYECKHUM SJIEMEHT, aTOM, AJIpO U AJIEKTPOHHAs
obojouka aroma, S-, p-, d-aTOMHBIE OpOMTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUS aToMa, TUOpPUAM3AIMsS AaTOMHBIX OpOWTalel, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTh, CTENIEHb OKHCICHUS, XUMUUYECKasl CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PYyHKIIMOHAIbHAS
Tpynmna, pagukai, CTPYKTypHbIe (GopMmyiasl (pa3BEPHYTHIC, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTypHass U NPOCTpaHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAas), HW30MEpbI, TOMOJIOTUYECKUM PO, TOMOJIOTH, YTIJIEBOIOPOIbI,
KHCJIOPOJI- U a30TCOJEPIKAINE OPraHUYECKHE COCAMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHHS; TEOPUHU, 3aKOHBI
(mepuoanueckuii 3akon JI. WM. MeHnneneeBa, Teopusi CTPOCHHS] OPraHUYECKUX
BemecTB A. M. bytiiepoBa, 3aKkOH COXpaHEHUsI MaCChl BEIIECTB, 3aKOH COXPAaHCHUS
W TpEBpalleHUs OHHEPruM TMPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MOHUMAHUS TPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBJICHUI; TIPEACTABICHUS
0 MEXaHM3MaX XHMHUYECKHX pPEaKlHi, TEePMOJUHAMHUYECKUX M KHUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U IPYNI aTOMOB
B MOJIEKyJIaxX (MHAYKTUBHBIA U Me30MepHBIN 3¢ dexTrl, opueHTanThl | u Il pona);
(haKTOJIOTHYECKHE CBEICHUS O CBOWCTBAX, COCTAaBE, MOJYyYCHHH W O€30MacHOM
WCIIOJIb30BAaHUN BAXKHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYCCKOU
NEATeIbHOCTU ~ 4YeJioBeKa, OOIMMX  HAay4YHBIX  MPUHIMIAX  XUMHUYECKOTrO
MIPOU3BO/ICTBA (Ha MPUMEPE MPOU3BOACTBA METaHOJIa, ITepepadOTKU HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIE MPHU3HAKH TMOHATHIA,
YCTaHABIIMBaTh UX B3aUMOCBSI3b, WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS MPHU
ONMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPTaHUYECKUX COEAUHEHUI;

c(hOpMUPOBAHHOCTh YMECHHIA:

HCIIOJB30BaTh XUMHUUYECKYI0 CUMBOJIUKY JIJII COCTABJIEHUS MOJICKYJISPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJI OPraHUuYECKUX
BEILIECTB;

COCTaBJIATh YPAaBHEHHS] XMUMHYECKUX PEAKLIHMM U PACKPbIBATH UX CYIIHOCTD:
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO OajlaHca JTUX peaklMil, peakuuid HOHHOTO oOOMeHa MyTEM
COCTABJICHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHU;
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M3rOTaBJIMBATh MOJEIIM MOJIEKYJl OPTaHUYECKUX BELIECTB JJISI WUIKOCTPALIUU
UX XUMHYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTAHABIUBATH MPUHANICKHOCTh M3YYECHHBIX
OPraHMYECKUX BEHIECTB II0 KX COCTaBY M CTPOEHHUIO K OINPEACIEHHOMY
KJIacCy/Tpynmne COeAMHEHWH, JaBaTh WM Ha3BaHUS 1O CHCTEMaTHYECKOU
Homenknatype (IUPAC) u npuBoauTh TpUBHAJIbHBbIE HA3BAHMS ISl OTAEIBHBIX
peACTaBUTENIC OPraHUYECKUX BEIIECTB (ITHICH, alleTWIICH, TOJIyOJI, TJIUIIEPHH,
ATUWICHTJUKOIb, (GeHos, (QopMaiabAeThl, aleTalbJeTh, AaleTOH, MYypaBbHHAS
KHUCJIOTa, YKCYCHAsl KUCJI0Ta, CTEApUHOBAsA, OJICUHOBAs, MAIIbMUTHHOBASI KUCJIOTHI,
[JIMIMH, aJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U IpyTHUE);

c(OPMHPOBAHHOCThL yMEHHUS ONPENETSATh BHJ XUMHUYECKOHW CBSI3U B
OpraHUYeCKUX COEIMHEHUSX (KOBAJIEHTHAs M HOHHAs CBs3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHSATH TMOJOKEHUS TEOPUH CTPOCHHUS
oprannveckux BemectB A. M. bytiepoBa ais o0bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBA U CTPOECHUS,

c(hOPMHPOBAHHOCTh ~ YMEHHA  XapakTEPH30BaTh  COCTaB, CTPOCHHE,
bu3nUecKue W XUMUYECKHE CBONCTBA THUIUYHBIX MPEICTABUTEICH pa3IMIHBIX
KJIACCOB OPTaHMYECKHUX BEIIECTB: AJKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJKaJIUEHOB,
AQJKUHOB, AapOMaTHUYECKHX YIJIEBOJOPOJAOB, CIHMPTOB, aJbJIETU/IOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, TPOCTBIX M CIOXHBIX 3(UPOB, )KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKHUCJIOT, OEIKOB, yriaeBOAOB (MOHO-, JAW- W TOJIMCAXapHJIOB),
WUIIOCTPUPOBaTh  TEHETHUYECKYIO  CBSI3b  MEXKJIY  HHMHU  YPaBHEHUSIMH
COOTBETCTBYIOIIMX XWUMHUYECKUX PpEAKIUH C HCHOJIB30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpMHUPOBAHHOCTh YMEHHSI TOJTBEPXKIATh Ha KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT
KpPaTHOCTH U THUIIA KOBAJICHTHOMU CBSI3H (G- U TM-CBSI3M), B3AaUMHOTO BJIUSIHUSI aTOMOB
Y TPYyNI aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOJTHOTO
Ceipbs (He(Th, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro mepepaboTKu u
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHWUNW O €CTECTBEHHO-HAYYHBIX
MeTOJaxX IMO3HaHUs — HAOIIOJACHUHU, U3MEPEHUU, MOJCIUPOBAHUH, IKCIIEPUMEHTE
(peaJIbHOM U MBICIIECHHOM) U YMEHHUSI IPUMEHATh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUSA IIPUMEHSTH OCHOBHBIE onepauuu
MBICIIUTETILHON JIESITEIbHOCTH — aHaJIW3 W CHUHTE3, CpaBHEHHE, 000OIIeHHE,
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CHUCTEMATHU3alINIO, BBIBICHUE NMPUYUMHHO-CIECICTBEHHBIX CBS3EH — NI U3YyUYCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATUSIMUA U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st
0oJyiee OCO3HAHHOTO TOHWMAHHUSl CYIIHOCTH MaTEepUATBHOTO EIWHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHUSA MO OPraHUYECKOM XUMHUU JJi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOTY;

c(OpPMHPOBAHHOCTh YMEHHU: TPOBOJUTH paCUYEThl MO0 XUMHUYECKUM
dbopMynamM ¥ ypaBHEHHSIM XUMHUYECKUX PEAKIMM C MCIOIb30BaHUEM (PU3HUYECKHUX
BeMMYMH (Macca, OOBbEM Ta3oB, KOJUYECTBO BEIIECTBA), XapaKTEPHUIYIOIIUX
BEIIIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKIACHUID XUMHUYECKOU
dbopMynBl BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJISIM XUMHYECKUX DJIEMECHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHMI: IPOTHO3UPOBATH, AHAIM3UPOBATH U OIIEHUBATh
C TO3UIUHA  DKOJOTHYECKOM  O€30MacHOCTH  TMOCHEACTBUS ~ OBITOBOM |
IPOU3BOJICTBEHHOM JEATEIBHOCTH YEJIOBEKAa, CBS3aHHOW C TepepadOoTKOM
BEIIIECTB, UCIOJIb30BATh MOJYYEHHBIC 3HAHUS JIJI MIPUHSITUSA TPAMOTHBIX PEIICHUMN
po0JieM B CUTYyaIUsIX, CBI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHI: CaMOCTOSTEIHHO IUTAHHUPOBATH W TMPOBOIUTH
XUMUYECKUN DKCIIEPUMEHT (TOJIydeHHEe M M3YyYEHHE CBOMCTB OpPraHUYECKHUX
BEIIIECTB, KAYECTBEHHBIC PEAKIMHU YTIJIEBOAOPOJOB pA3JIUYHBIX KIJIACCOB U
KHCJIOPOJICOJIEPKAIINX OPraHMYECKUX BELIECTB, PEHIEHUE HKCIIEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIOJICHUEM TIPaBUII
0e30IacHOro OOpallleHWs ¢ BEIIeCTBAMHU M JIJAOOPAaTOPHBIM 00OpPYIOBAaHUEM,
dbopMynHpoBaTh TII€NIb HUCCIENOBAHUS, TPEACTABIATh B Pa3IUIHON (dopme
pPEe3yJIbTAThl SKCIIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTb;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JII0aTh MpaBUiIa SKOJOTHYECKH 11€JIECO00pa3HOTr0 MOBECHUS B OBITY U
TPYIOBOW JEATEIbHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3J0POBbS, OKPYXKAIOIIEH
MIPUPOJTHOM Cpelibl U JOCTHIKEHHUS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HaBaThb OIMACHOCTh TOKCHUYECKOTO JIEUCTBUS Ha JKHUBBIE OpPTraHU3MBbI
ONPEAECTEHHBIX OPTaHUYECKUX BEIIECTB, MNOHMMAs cMbIci nokasarens [1J1K;

aHaJIM3UPOBaTh 11€J1€CO00Pa3HOCTh MPUMEHEHUS OPraHUYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIISATh IICJICHANPABICHHbBIA TMOUCK
XUMUYECKON MHGOPMAIINH B PA3IMYHBIX CTOUYHUKAX (HaydHAs M y4eOHO-HAy4IHAas
JIUTEpaTypa, CpelcTBa MaccoBoil nHpopmaruu, UHTepHET U ApyTHe), KPUTHUECKH
aHAIM3UPOBAaTh XUMHUUECKYI0 MH(MOpMaIUIO, riepepadaThiBaTh €€ U MCIOIb30BATh
B COOTBETCTBUU C MIOCTaBJICHHON y4eOHOM 3aauei.
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11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XAMUS OTPAXkKaAKOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUH: O MaTEepUATHHOM EIWHCTBE MUPA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBJICHHM MPHUPOJBI, O MECT€ W 3HAYCHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAYK M €€ pOoJId B OOCCHEUYEHHH YCTONYMBOTO
pa3BUTHUS, B pEHICHUU NPOOJEM IKOJOTUUYECKOM, IHEPreTUYECKOW W MHUIIEBOMN
0e30macHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEPUAJIOB, HOBBIX
UCTOYHUKOB JHEPTUU, B OOCCIEUCHUM PAIMOHAIBLHOTO MPUPOONOIB30BaHMS, B
dbopMHpPOBAaHUK MHPOBO33PEHUS M OOIIEH KyJIbTYyphl UEJIOBEKa, a TaKkKe
AKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3I0POBBIO U MPUPOIHOM

cpene;
BJIAQJICHUE  CHCTEMOW  XMMHYECKHX  3HAHHMW, KOTOpas  BKIIOYACT:
OCHOBOTIIOJIAraloNue MOHATHS — XHMHYECKHH JJIEMEHT, aroM, SIpO aroMma,

M30TOIIbI, JICKTPOHHAsI 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOHUTAIIM, OCHOBHOE H
BO30OYXIEHHOE COCTOSHUS aToma, THOpUIM3aIds aTOMHBIX OpOHWTanei, HOH,
MOJIEKYyJla, BaJCHTHOCTb, 3JICKTPOOTPHUIATCIBHOCTh, CTCICHb OKHCIICHHS,
XUMUYECKass CBs3b (KOBAJIGHTHAs, WOHHAsA, METAUTMYECKas, BOJIOPOIHAsN),
KpUCTAJUTMUECKasi pPEmETKa, XUMHUYECKas PpEaKIus, pacTBOpP, DICKTPOJIHTEHI,
HEAJICKTPOIUTHI, AJICKTPOJIUTHYECKAsT JAWCCOLMAINS, CTEIEeHb JTUCCOIMAIIHH,
BOJOPOJHBIN TIOKa3aTeldb, OKHCIHUTEIb, BOCCTAHOBHTEIb, TEIUIOBOH 3(dekT
XUMHUYECKOW peaKIuu, CKOPOCTh XUMHUECKON peakIuy, XUMHUIECKOe PaBHOBECHE;
TEOPUH U 3aKOHBI (TCOpUs DJICKTPOJUTHUYECKON HUCCOIMAIIAU, TEPUOTUICCKHMA
3akoH /.M. MeHnneneeBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHCHHS U
MIPEBPANICHHS] SHEPTUN TIPH XUMHYECKUX PEAKIUIX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIECTB, 3aKOH JEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK
XUMHUH, MHPOBO33PEHUYCCKHE 3HAHWA, JIeKallkWe B OCHOBE ITOHUMAaHHUS
NPUYUHHOCTH M CHCTEMHOCTH  XHMHYECKMX  SBJICHUH;  COBPEMCHHBIC
IpEACTaBICHUS O CTPOCHUU BEIIECTBA HAa aTOMHOM, HOHHO-MOJCKYJISIPHOM M
HAJIMOJICKYJISIPHOM  YPOBHSAX; TIPEACTaBICHUS O MEXaHU3MaX XUMHYECKUX
peakiui, TEpMOJWHAMHYECKUX M  KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HUX
MPOTEKaHUS, 0 XUMUYECKOM PaBHOBECHH, PACTBOpPAX W JHUCIIEPCHBIX CHUCTEMaX;
(haKTOIOTHYECKHE CBEIECHUS O CBOWCTBAX, COCTAaBE, MOJYy4YCHHH W O€30MacHOM
WCIIOJIb30BAaHUN BXKHCHIIIMX HEOPTAHMUYECKHX BEIISCTB B OBITY W MPAKTHYCCKOM
NEATETbHOCTH  YEJIOBEKa, OONIMX  HAyYHBIX  MPUHINNAX  XHMHYECKOTO
IIPOM3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMCHMI: BBIABIATh XapaKTepHbIE TMPU3HAKHU TMOHSITHH,
yCTaHABJIMBaTh WX B3aMMOCBS3b, UCIIOIH30BaTh COOTBETCTBYIOIIUE MOHSTHS TPH
OTIMICAaHWH HEOPTAHMYECKHX BEIIECTB U UX MPEBPAICHUH;
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c(hOpPMHUPOBAHHOCTh YMEHHSI HCIOJB30BATh XUMHUYECKYIO CHUMBOJUKY IS
coctaBieHuss (OpMyJ BEIIECTB H  YPaBHEHMM XHMHUYECKHX  pEaKIIuil,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OT/AEIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OINPEAETSATh BAIGHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX, BUJ XMMUYECKOW CBA3U (KOBAJECHTHAs,
WMOHHAsl, MeTAJJIMYeCcKas, BOAOPOJHAsA), TUN KPUCTAUIMYECKON PpPEIIETKU
KOHKPETHOT'O BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBONCTB BEIIECTB OT
BUJa XMMHYECKOW CBSI3U W THMA KPUCTAUIMYECKOW pEmETKH, OOMEHHBIN H
JOHOPHO-aKIENTOPHBIN MEXaHW3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3U;

chOpPMUPOBAHHOCTh ~ yYMEHM:  KJIAcCU(UIIUPOBATh:  HEOPTaHUYECKHUE
BEIIECTBA 10 UX COCTaBy, XUMUYECKHUE PEAKIIMH 110 PA3IMYHbIM MTPU3HAKAM (YUCITY
U COCTaBy pEarupyrolux BeIIEeCTB, TEIIOBOMY 3(h(DEKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIICHUS OJJIEMEHTOB, OOpaTUMOCTH, Yy4YacTUIO KaTaju3aTopa H
JPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU JIJISl KIacCUPUKAIINH
M3Y4YaeMbIX BEILECTB U XUMUYECKUX PEAKIIUI;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPHOANUECKOro 3akoHa /.
W. MenneneeBa u IEMOHCTPUPOBATH €TO CUCTEMATU3UPYIOIIYIO, OOBICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKITUY;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOEHHUE
aTOMOB M HMOHOB XHMMHYECKHX 3JJIEMEHTOB I[E€PBOTO—UYETBEPTOrO IIEPUOJIOB
[lepuomnueckonn  cucremsl .M.  MengeneeBa,  UCHOJb3yd  IOHSITHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUECKUE MOIYPOBHU», «S-, P-, d-aTOMHBIE
opbuTanm», «OCHOBHOE M BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHUS aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKUX SJIEMEHTOB U HX
coequHeHUM no nepuojgaMm U rpynnaMm Ilepuommueckon cucremsr /. N.
MeHneneeBa, BaJCHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS
WX DJIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh YMEHHH: XapaKTepu3oBaTh (OMUCHIBaTH) 0OIIHE
XUMHUYECKUE  CBOMCTBA  BEHIECTB  pA3IMUHBIX  KJIACCOB, MOATBEPXKAATh
CYILIECTBOBAHUE TEHETUYECKOU CBS3M MEXKIYy HEOPraHWYECKMMHU BEIIECTBAMU C
MOMOILBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

c(OPMHPOBAHHOCTh YMEHHUSl PACKpBhIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTABIICHUS DJIEKTPOHHOrO OajiaHca
ATUX PEaKIUW; peakIuii MOHHOTO OOMEHa MyTEM COCTaBJICHUS WX TOJHBIX H
COKpAIIEHHBIX  HMOHHBIX  yPaBHEHUW;  pEAaKUMM  TUOPOIM3a;  peaklui
KOMILJIEKCO0Opa3oBaHust (Ha MPUMEPE TUIPOKCOKOMILIEKCOB IIMHKA U AJIFOMUHUS);
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cOPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIMA C YYETOM HX SHEPreTHUYECKUX XapaKTEPHUCTHUK, XapakKTep
U3MEHEHMSI CKOPOCTH XHMMHYECKOW pEakIMM B 3aBUCUMOCTH OT PAa3JIMYHBIX
(dakTOpOB, a TaKKe XapaKkTep CMEIIEHUS XMMUYECKOTO PABHOBECHS MO BIUSIHUEM
BHEIIHUX Bo3zaeicTBui (mpuHuun Jle llarense);

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXallke B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHUsI CEpHOM KHUCIOThI, aMMHUaKa,
oOlre HayyHble MPUHLIMIBI XUMHUYECKHX MPOU3BOJCTB; 1E€JIE€CO00Pa3HOCTD
OPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHU
3pEHHs COOTHOLUEHUS PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOIO
MO3HAHUS SIBICHUI MpUpOAbl — HAOMIOEHUE, HW3MEPEHHE, MOJEINPOBAHUE,
AKCIIEPUMEHT (peasibHbI U MBICIICHHBIN ), UCMIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
yYMEHUS IPUMEHATh 3TH 3HAHUS TIPU IKCIIEPUMEHTATBHOM MCCIIEIOBAHNHN BEIIECTB
U Uil OOBSICHEHHMs] XMMHMYECKHUX SIBIICHUH, HMEIOUIMX MECTO B THPHUPOJE,
IPAKTUYECKOMN IEATEIIbHOCTH YEJI0BEKA U B IOBCEIHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSAMU M TPEICTABICHUSMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
00J1ee 0OCO3HAHHOTO TTOHUMAaHUSI MaTePUAIBHOTO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUSI TMPOBOAUTH PACUETHI: C HCIOJIb30BAHUEM
MNOHATUI «MaccoBasi J10JIsl BEILIECTBA B PACTBOPE» U «MOJIIpHAs KOHUEHTPALIM;
Macchl BelecTBa WM 00bEMaA raza 1o U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB; TEIIOBOTO 3(dekTa
peakiMu;, 3HAUYC€HUS BOJOPOJHOIO TOKa3aressi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHbIO JTUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBa BEIECTBA)
MPOJIYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTIPEICIEHHOM MacCOBOM J10JI€l pacTBOPEHHOTO BEIIECTBA WM JAHO B M30OBITKE
(MMeeT NpUMECH); NIOJM BBIXOJA NPOJAYKTa peakluuu; OOBEMHBIX OTHOIIECHUN
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIBHO IJIAHUPOBATh U IMPOBOIUTH
XUMHUECKUH  DKCIIEPUMEHT  (NIPOBEIEHUE  pEaKkluil  HOHHOro  oOMeHa,
MOATBEPKACHUE KAYECTBEHHOTO COCTaBA HEOPTaHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO HHJIWKATOPOB, H3yYEHUE BIUSHUSA
paznuMYHbBIX  (PAKTOPOB HAa  CKOPOCTh XUMHUYECKOM  peakluuu, perieHue
AKCIIEPUMEHTAJIbHBIX 3a7ady no TemaMm «Mertamwisy u  «Hemeramisl») c
coOJII0ICHHEM TpaBUJI O€30MacCHOr0 OOpalleHus! C BEIIECTBaMU U J1a0OpaTOPHBIM
oOopynoBanueMm, (GoOpMyJIupoBaTh LE€db MCCIEAOBAaHUSA, NPEACTaBISATh B
pa3auuHON (opMme pe3yibTaThbl HKCIEPUMEHTA, aHAIU3UPOBATh M OLIEHHWBATH MX
JOCTOBEPHOCT;
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c(hopMHUPOBAHHOCTHh YMECHHI: COOTFOAATh MTPaBHJIA IMOJB30BAHUS XUMHYIECCKON
nocynod ® jabopaTOpHBIM OOOpYyJIOBaHHEM, OOpAIICHUS C BEIIeCTBAaMU B
COOTBETCTBHHM C HHCTPYKIMSIMH I10 BBIIOJHEHHIO Ja0OPATOPHBIX XHUMHYECKHUX
OTIBITOB, JKOJIOTHYECKH II€JIECOO00pa3HOTO TIOBEACHHWS B OBITY W TPYIOBOU
JNEATEIBHOCTH B LIEJSIX COXPAHEHUS CBOETO 3J0POBBS, OKPYNKAKOIIEH MPUPOIHON
Cpeabl W JOCTWXKEHUA €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABAaTh OIACHOCTH
TOKCUYECKOTO JICMCTBHS HA KUBBIE OPTaHU3MBI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHMMas cmbici nmokazarens [IJK;

c(hOpMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh IICJICHAIIPABICHHBIA TOUCK
XUMHAYECKOW MH(DOpPMALMK B Pa3IMUYHBIX UCTOYHUKAX (HaydHas U Y4eOHO-HaydHAas
JUTEPATYpa, CPEICTBA MAacCOBOU MH(popmanuu, UHTepHET U Apyrue), KpUTHUECKH
aHATM3UPOBATh XUMHUYECKYI0 WH(MOpMaIio, epepadaTbiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C TTOCTaBJIEHHON y4eOHOM 3a1aueii.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3ieiioB U TeM (uudpossbie)
Kontpoabubie  IIpakTHuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThl
pecypcsl
Pazges 1. Teopernyeckne 0CHOBbI OPraHMYeCKON XUMHHU
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOECHUS OPraHUYECKUX COeIMHeHUN A. M. 8 1 https://resh.edu.ru/
byrtneposa
Hroro no paszneny 8
Pa3nen 2. Yraesoaopoasl
[IpenenbHbie yraeBogopoOaAbl — aJIKaHBI,
2.1 pedl 4 HOpOX 5 https://resh.edu.ru/
[IUKIIOATIKAHBI
HenpenenbHble yriieBoJopoO/Ibl: aJIKEHBI,
2.2 el 4 HOPOA 14 1 https://resh.edu.ru/
QKA IUEHBI, ATKUHBI
2.3 ApomaTrieckue yriaeBoAopo bl (apeHbl) 8 https://resh.edu.ru/
[TpupoiHbIe HCTOUYHUKH YTIEBOJOPOIOB U HX
2.4 PUpoA E AOpOn 4 https://resh.edu.ru/
nepepadoTKa
2.5 l'anoreHnpon3BOIHBIE YTIIEBOIOPOIOB 4 1 https://resh.edu.ru/
Hroro no pazneny 35
Pasznea 3. Kuciopoacoaepxamue opranudeckue coeIMHeH sl
3.1 Cnuptel. Genon 11 1 ‘ https://resh.edu.ru/
KapOonunbHble COeAMHEHUS: albIeTUIbl U
3.2 P g AT 21 1 https://resh.edu.ru/
keToHbl. KapOboHoBbIe kuciaoThl. Cl0KHBIS
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T

‘ a¢upsl. Kupbr

33 ‘ VYrnesoasl 9 https://resh.edu.ru/
Hroro no pazneny 41
Pa3neua 4. Aszorcogepskaiue opraHn4ecKue coeAnHeHUs!
4.1 ’ AMuHBI. AMUHOKHCIIOTHI. benku 12 ‘ https://resh.edu.ru/
Hroro no pasneny 12
Pa3nen S. BeicokomosieKyJIsipHbIe COeAUHEHHS
5.1 ’ BricokomMoneKynsspHbIE COEAMHEHUS 6 https://resh.edu.ru/
Uroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102
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11 KJIACC

KoimnyecTBo yacoB DJIEeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne n/m P Konrpoabnubsie IIpakrnyeckue (1udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Teopernueckue 0CHOBbI XMMHH
Crpoenue atoma. [lepuoanueckuii 3akoH
1.1 u [lepuoanyeckas cucreMa XUuMHYECKUX 9 1 https://resh.edu.ru/
aneMeHToB . 1. Menaeneepa
12 CrpoeHnue BemiectBa. MHOroobpasue 1 1 hitps:/resh.cdu.rw/
BEIECTB
1.3 XHUMHUYECKUE PEAKIUN 19 1 3 https://resh.edu.ru/
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi xumust
2.1 ‘ Hewmeranibl 31 1 ‘ https://resh.edu.ru/
2.2 ‘ MerTanbl 23 1 ‘ https://resh.edu.ru/
Hroro no pazneny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHKS B XUMUH. XUMUS U 9 hitps://resh.cdu.rw/
KU3HBb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 8
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IHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoJinuecTBo 4acoB D1eKTPOHHBIE
Ne nupposbie
Tema ypoka Konrpoabnsie Ilpakruueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl

[IpenmMer 1 3HaUYE€HHE OPraHUYECKON XUMUH,
IIpe/ICTaBIeHUE O MHOr000pa3uu
OPraHMYECKUX COCAUHECHHI

DJNEKTPOHHOE CTPOCHUE aTOMa yIIiepoia
(ocHOBHOE U BO30YKJIEHHOE COCTOSHUSA).
BasnieHTHBIC BO3MOKHOCTH aTOMa yTiepoJia

https://resh.edu.ru/

https://resh.edu.ru/

XuMHUECKas CBS3b B OPraHUYECKHUX
COeTMHEHHSIX. MexaHu3Mbl 00pa30BaHMs
KOBAJIGHTHOM CBSI3H, CIIOCOOBI pa3pbiBa
CBsI3EH

Teopus cTpoeHns OpraHUYECKUX
coeauHenuit A. M. bytiepoBa

https://resh.edu.ru/

https://resh.edu.ru/

Buapl n3omepun: CTpyKTypHasi,
MIPOCTPAHCTBEHHAS. DIEKTPOHHBIC A (DEKTHI
B MOJICKYJIaX OPTaHMYECKUX COCJTMHCHUI

[IpencraBienue o kinaccuukanuu u
cucremarudeckas Homenkinatypa (IUPAC)
OPraHM4YeCKHUX BEIIECTB

Knaccudukanms peakiuii B opraHu4ecKoi
XUMHH

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

Cucremaruzanys 1 0000LIEHUE 3HAHUM 10

https://resh.edu.ru/
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10

11

TEMC

AJKaHBI: TOMOJIOTUYECKHH psJl, o01as
dbopMyna, HOMEHKIIATypa U U30MepHs,
3JIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJT

du3nuecKkue U XMuMHUYECKHEe CBOMCTBA
aJIKaHOB

Haxoxnenue ankanos B npupoje. CrocoOsl
MOJIyYEHUS ¥ TIPUMEHEHHNE aTKaHOB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

12

[ukmoankansl: obmias Gopmya,
HOMEHKJIATypa U U30Mepusi, 0COOCHHOCTH
CTPOCHUS U XUMUYECKHX CBOHCTB, CIIOCOOBI
IMMOJIYYCHHA U MPUMECHCHUC

https://resh.edu.ru/

13

Pemenne pacu€THbIX 3a7a4 Ha ONPEIEICHUE
MOJIEKYJISIPHOM (hOpMYJIIbI OPraHUYECKOTO
BELIECTBA [10 MAaCCOBBIM JI0JISIM aTOMOB
3JIEMEHTOB, BXOJSIIUX B €0 COCTaB.
CuctemaTtu3anus 1 0000IIeHIe 3HAHUH 110
TeMe

https://resh.edu.ru/

14

AJIKEHBI: TOMOJIOTHYECKUH PsiJl, 00IIast
(dbopMyIna, HOMEHKIIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CTpyKkTypHas U IUC-TPaHC-U30MEPUS
AJIKEHOB

https://resh.edu.ru/

15

16

dusnueckre U XUMHUIECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

Crioco051 MMOJIYYCHUA U MPUMCHCHHUC AJIKCHOB

https://resh.edu.ru/

https://resh.edu.ru/

17

[TpakTuyeckas padora Ne 1 o Teme

https://resh.edu.ru/
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"ITonydeHue aTUNIEHA U U3YYEHUE €T0
CBOICTB"

Pemenne paC‘IéTHHX 3aJla4 Ha OIIPCACIICHUC

18 MOJIEKYJIIPHOH (hOPMYJIBI OPTaHUYECKOTO https://resh.edu.ru/
BEIIIECTBA
AnkanueHsl: conpsbKEHHbIE, U30JIUPOBAHHBIE,

19 KyMynupoBaHHbIe. OcCOOEHHOCTH https://resh.edu.ru/
AJIEKTPOHHOTO CTPOCHUS

20 XUMHUYECKHE CBOMCTBA CONPSIAKEHHBIX hitps://resh.cdu.ru/
JTMEHOB

21 CriocoObl mosTy4yeHus 1 IPUMEHEHUE
AJNKaJUEHOB
AJKWHBI: TOMOJIOTUYECKHUM PsiJl, 00IIIas

” dbopMyna, HOMEHKIIATypa, dJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(busnuecKkue cBoicTBa

23 XUMHYECKUE CBOMCTBA aJIKUHOB https://resh.edu.ru/

24 KayecTBeHHBIE peakiMy HA TPOUHYIO CBSI3b https://resh.edu.ru/

75 CriocoObI MOJTydeHus: U IPUMEHEHUE hitps://resh.cdu.ru/
AJIKUHOB

2 Pemenue 3avz[aq: pacy€Tsl 10 YpaBHEHUIO hitps://resh.cduru/
XUMHUYECKON peaKuu

7 Cucremaru3zanus u 0000IICHUE 3HAHUI 110 hitps://resh.cduru/
TeMe
ApeHbI: TOMOJIOTUYECKHH psif, 001as

73 dbopMyIna, HOMEHKIIATypa. DIEKTPOHHOE U https://resh.odur/

IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
OeH30J1a ¥ TOJTyoJ1a, UX (PU3UUECKUE
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CBOMCTBA

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKIIUU

29 https://resh.edu.ru/
3aMeleHUs
XUMHUYECKUE CBOWICTBA apPEHOB: PEAKLIMHU

30 MIPUCOETUHEHMS], OKMCIIEHUE TOMOJIOTOB https://resh.edu.ru/
OeHzona

31 Oco0EeHHOCTH XUMUYECKUX CBOMCTB CTUPOJIA https://resh.edu.ru/
Pemenne pacu€THbIX 3a7a4 Ha ONpEIEICHNE

32 MOJICKYJISIPHOU (POPMYITBI OPTaHHIECKOTO https://resh.edu.ru/
BEILIECTBA

33 CriocoObl TTOTy4eHHS M IPUMEHEHUE apEHOB https://resh.edu.ru/

34 ['eneTnyeckas CBSI3b MEXKAY Pa3TUIHBIMU hitps://resh.cdur
KJIAaCCaMH¥ YTJIEBOJOPOIOB
Pacuéthl Mo ypaBHEHUSM XHMHUYECKUX

35 peakuuii. Cuctemaruzanus u 06001IeHUE https://resh.edu.ru/
3HAHUH 110 TEME

36 [Tpuponnsrtii ras. [lomyTHble HEPTIHBIC Ta3bI https://resh.edu.ru/

37 KameHHbIi yroyib 1 IpoayKThl €r0 hitps://resh.cdu.ru/
nepepaboTKu

13 Hedtb u ciocoOb1 €€ epepaboTKy. https://resh.cdur
[TpumeHeHne NpoIyKTOB NIepepaboTKu HeTH

39 ['eneTnyeckas CBSI3b MEXKAY pPa3TUIHBIMU hitps://resh.cduru/
KJIacCaMH YTJIEBOJOPOIOB
["asioreHonpon3BOIHBIE YTIIEBOIOPOIOB:

40 3JIEKTPOHHOE CTPOCHUE; PEAKIINH 3aMEIICHUS https://resh.edu.ru/
rajioreHa

41 flefictane merotel Ha https://resh.edu.ru/

raJIOr€HIIPOU3BOAHBIE. B3aumoneiicTeue
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AUTaJIOr€HaJIKaHOB C MarHu€M M IMHKOM

Cucrematuzainus u 0000IIeHUE 3HAHUMI 110

42 " " https://resh.edu.ru/
pazneny "YriueBoaopos

43 ,I‘COHTpOHbHaﬂ pa"60Ta Ho Tene https://resh.edu.ru/

VYri1eBo10pOabI

[IpenenbHbIe OTHOATOMHBIEC CITUPTHI:
TOMOJIOTUYECKUN psifl, oO1Iast popmya,

44 CTPOECHHUE MOJIEKYJI, U30MEPHSI, https://resh.edu.ru/
HOMEHKJIaTypa, Ki1accudukamus, Guandeckue
CBOICTBA

45 XUMHYECKUE CBOMCTBA MPEAETBHBIX hits://resh.cduru/
OJIHOATOMHBIX CIIUPTOB

46 Crioco0bl MoTydeHus: U IpUMEHEHUe https://resh.cduru/
OJIHOATOMHBIX CIIUPTOB
[IpocTeie 3¢upbl: HOMEHKIIaTypa U

47 M30MepHsi, 0COOCHHOCTH (QU3UYECKUX U https://resh.edu.ru/
XMMHYECKHX CBOMCTB
MHOroaToMHbI€ COUPTHI: STUIICHTIIUKOIb U

48 TJIMIEPUH, WX PU3NUECKHE U XUMUYECKUE https://resh.edu.ru/
CBOMCTBA

49 CriocoOsl MosTydeHus: U IpUMEHEHUe hitps://resh.cdurw/
MHOT'OaTOMHBIX CITUPTOB

50 CDeHVOH: CTPOEHHUE MOJIEKYJIbI, (PU3HUECKUE hitps://resh.cdury/
cBoiicTBa. TokcnuHOCTH (heHona

51 XuMuueckue cBoicTBa (heHoa https://resh.edu.ru/

52 CriocoObl TOJTy4eHHS M IPUMEHEHHE (PeHOIIa https://resh.edu.ru/

53 [TpakTuueckas padora Ne 2. Pemenne hitps://resh.oduru/

SKCIICPUMCHTAJIBHBIX 3a71a4 I10 TEMC
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54

"CrupTsl U eHobI"

Cucrematuzainus u 0000IIeHUE 3HAHUMI 110
TEME

https://resh.edu.ru/

55

56

AJBIErupl ¥ KETOHBI: 3JIEKTPOHHOE
CTpOeHUE KapOOHWIBHOU TPYIIIIBI;
rOMOJIOTHUYECKHUE psijibl, 0011as hopmyia,
M30MepHs U HOMEHKJIaTypa

Anbaeruipl U KeTOHBI: (U3NYECKUE
CBOMCTBA; peaKIK MPUCOCTMHEHUS

https://resh.edu.ru/

https://resh.edu.ru/

57

PeaKI_[I/II/I OKHCJICHUS N KAYCCTBCHHBIC
pCakuuu AJIbACTUA0B U KCTOHOB

https://resh.edu.ru/

58

Crioco0xn1 MOJIYYCHHA AJIbACTUA0B U KETOHOB

https://resh.edu.ru/

59

60

OnHOOCHOBHBIE IIPE/IebHBIE KAPOOHOBBIE
KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJI

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pu3nuecKue CBOiCTBa

https://resh.edu.ru/

https://resh.edu.ru/

61

XUMHYECKHE CBOMCTBA IIPEACIIBHBIX
OJTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT

https://resh.edu.ru/

62

Oco0eHHOCTH CBOMCTB MypaBbUHOMN
KHUCIOTHL. MHOr0o0Opasue kapOOHOBBIX
KHCJIOT

https://resh.edu.ru/

63

64

Oco0eHHOCTH CBOMCTB: HENPEIEIbHbIX U
apOMAaTHYECKUX KapOOHOBBIX,
IUKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
kuciot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

[ToHsATHE O MPOU3BOIHBIX KAPOOHOBBIX

https://resh.edu.ru/

https://resh.edu.ru/
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65

KHCIIOT

CriocoObI mosTy4eHust 1 IPUMEHEHUE
KapOOHOBBIX KUCIIOT

https://resh.edu.ru/

66

CrnoxHble 3(Upbl: TOMOJIOTUYECKUHN P,
ob1mas popmya, H30MepHs U HOMEHKIJIaTypa

https://resh.edu.ru/

67

dusznyeckre U XMMHUYECKUE CBOMCTBA
3¢upoB

https://resh.edu.ru/

68

Pemrenne pacu€THbIX 3a1a4: 110 YPAaBHEHUIO
XUMHUYECKOHN PEAKLINH, Ha ONIPEICIICHHUE
MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUIECKOTO
BELIECCTBA

https://resh.edu.ru/

69

[Tpaktuueckas padora Ne 3. Pemenne
AKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"KapOoHoBsle kucinotsl. CioxxHbie 3¢pupsr”

https://resh.edu.ru/

70

71

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (THAPOIIN3)
Oco0eHHOCTH CBOMCTB KUPOB, COAEPKAIINX
OCTaTKU HEMpPEeIeIbHBIX KUPHBIX KUCIIOT.
2Kupsl B mpupoze

https://resh.edu.ru/

https://resh.edu.ru/

72

73

74

75

Mpu1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCIOT, UX Moroliee AcicTaue. [lonstue o
CHUHTETHYECKUX Moromux cpeactBax (CMC)
['eneTnueckas CBsI3b yriaeBOAOPOAOB U
KHCJIOPOJICOAEPIKAIINX OPTaHUYECKUX
BCIISCTB

PacuéTel Mo ypaBHEHHSAM XMMHUYECKUX
peakuuii

Cucremaruzanys 1 0000LIeHNE 3HAHUM 10

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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76

TeMe
OO0mas xapakTeprcTHKa YTIECBOIOB U
KkiaccuuKanus yriaeBoJoB (MOHO-, TU- U
TTOJTHCaXapHU/Ibl)

https://resh.edu.ru/

77

Mounocaxapuabl: GU3NYECKUE CBOWCTBA U
HaXO0XJEHUE B IPUPOJE

https://resh.edu.ru/

78

[IpumeHneHue r0K03bl, €€ 3HaUeHUE B
KHU3HEIESITEIbHOCTH OpraHu3Ma

https://resh.edu.ru/

79

I[I/IC&XEIPI/I)II)II caxapo3a, MajibTO3a 1 JIAKTO34a.

HaxoxeHue B npupoie ¥ IpUMEHEHUE
JYCaxapui0B

https://resh.edu.ru/

80

[Tonmcaxapuapl: CTPOEHUE MAKPOMOJIEKYJL,
¢bu3nyecKkrue 1 XuMHUYECKHe CBOICTBA,
IIPUMEHEHNE

https://resh.edu.ru/

81

82

&3

IlonstHe 00 HNCKYCCTBCHHBIX BOJIOKHAX

Perenrie pacueTHBIX 3a7a4 Ha OIPE/ICIICHHIE
JIOJTM BBIX0J1A TIPOIYKTA PEAKIIMH OT
TEOPETUYECCKH BO3MOXKHOTO
Cucremarusanus 1 00001IeHNE 3SHAHUH 110
pasneny

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

84

Konrponbnas padora no reme
"Kucnoponconep:xaiue opraHn4ecKkue
COEUHEHUS"

https://resh.edu.ru/

85

AMUHBIL: KJTacCUpUKAI, CTPOCHUE
MOJIeKYI1, o01as popmyiia, H30Mepus,
HOMEHKJIaTypa U (pU3HYECKHUE CBOMCTRA

https://resh.edu.ru/

86

XUMHUYECKUe CBOMCTBA ann(aTHIecKuX
aMUHOB

https://resh.edu.ru/
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87

88

AHUIMH: CTPOCHUEC aHHJINHA, 0COOEHHOCTH
XHUMHYCCKHUX CBOMCTB aHUIIMHA

CriocoOBbI oNTy4eHHst ¥ IPUMEHEHUE
anupaTHIECKUX aMUHOB

https://resh.edu.ru/

https://resh.edu.ru/

&9

90

AMHHOKHCIIOTBI: HOMEHKJIATypa U U30MepHus,

¢busnueckue cBoiictBa. OTaeIbHBIC
MPEACTABUTENH 0-AMUHOKHUCIIOT
XUMHYECKUE CBOMCTBA aMUHOKHCIIOT, UX
OMOJI0TMYecKOe 3HAUCHNE aMIUHOKHCIIOT.
CuHTe3 ¥ TUIPOIH3 MENTUIOB

https://resh.edu.ru/

https://resh.edu.ru/

91

benku kak npupoaHble NOIUMEPHI;
CTPYKTYpHbI OE€JIKOB

https://resh.edu.ru/

92

XUMHAYECKHAE CBOMCTBA OEJIKOB

https://resh.edu.ru/

93

94

A30Tconep>1<aume TCTCPOUHUKIINICCKHUC
COCIUHCHNA. HyKJ'IGI/IHOBI)IC KHUCJIOTBHI:
COCTaB, CTPOCHUEC U OuoJoruyeckas POJIb

[Tpaxtnueckas padora Ne 4. Pemienne
SKCIIEPUMEHTATIBHBIX 33/1a4 10 TEME
"A30TcoAepKallre OpraHnuYecKre
coeluHeHUs"

https://resh.edu.ru/

https://resh.edu.ru/

95

[Tpaxtrueckas padora Ne 5. Pemenne
OKCIICPUMCHTAJIBHBIX 3a7a4 110 TEMC

"Pacmio3sHaBanue OpraHUYECKUX COCTMHCHHM"

https://resh.edu.ru/

96

97

KonrtponsHas pabora no reme
"A3oTcoaeprKalie opraHu4ecKue
COETUHEHUS "

OcCHOBHBIE OHATHS XUMUU
BBICOKOMOJIEKYJIIPHBIX COEJUHEHUH U

https://resh.edu.ru/

https://resh.edu.ru/
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98

MCTOJbI UX CUHTC3a —IIOJIMMCPHU3aAlHA U
IIOJIMKOHACHCAIIUA

[TnactMaccel. YTunu3anus u nepepadboTka
IacTUKa

https://resh.edu.ru/

99

DOnacToMepbl: HATYPaJIbHbIM CUHTETUUECKNE
Kayuyyku. Pe3una

https://resh.edu.ru/

100

BosiokHa: HatypanbHbIE, HCKYCCTBEHHBIE,
cunretndeckue. [lonmmepsl crieruansHOro
Ha3HAaYCHUS

https://resh.edu.ru/

101

[TpakTuyeckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TEME
"Pacrno3HaBaHue IJIacTMacc U BOJIOKOH"

https://resh.edu.ru/

102

O06001IeHNe ¥ CUCTEMATU3AIMSI H3YYEHHOTO
Marepuana 1o teme "BpicOKOMOeKyIsipHbIE
coenuHeHus"

OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

102

https://resh.edu.ru/
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11 KJIACC

KoimnyecTBo yacoB DJIEeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakrnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Atom. CocTaB aTOMHBIX A1€p. XUMHYECKHI
p 1 1 https://resh.edu.ru/
3JIeMeHT. MI30TOonbI
CTtpoeHune 3IeKTPOHHBIX 000JI0YEK aTOMOB
p p ’ 1 https://resh.edu.ru/
KBAHTOBEIE YHCIIa
Knaccudukanus XuMIHYeCKUX dJIEMEHTOB (S-,
1 https://resh.edu.ru/
p-, d-, f-amemMeHTshI)
Pacnpenenenue >IEKTPOHOB IO AaTOMHBIM
P P 1 https://resh.edu.ru/
opOuTansim
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30Y)KJIEHHOM 1 https://resh.edu.ru/
COCTOSIHUH
DJIEKTPOHHBIE KOH(MUTYpAIlMH HOHOB.
p uryp 1 https://resh.edu.ru/
DIJIEKTPOOTPHULIATENHHOCTh
IIepnonnueckuit 3akoH u Ilepuonnueckas
CHCTeMa XUMHUYECKHUX djaeMeHToB /1. M.
R . 1 https://resh.edu.ru/
MenpneneeBa, CBSI3b C COBPEMEHHOM T€OpUEH
CTPOEHHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHUX DJIIEMEHTOB X 00Pa3yeMbIX UMHU
pasy 1 https://resh.edu.ru/
MPOCTHIX U CIOKHBIX BEHIECTB M0 IPyIaM u
nepuoaam
CucreMmaruzanys 1 0000IIeHe 3HaHNUH 110 1 https://resh.edu.ru/
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10

11

12

TEMC

Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJCHTHOM CBSI3H.
Bonoponnas cBsi3b. MexMoseKynsipHbie
B3aUMOJICUCTBUS

BaneHTHOCTP U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBA3b 2JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

Hpe,[[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCIUMHCHUAX: COCTAaB U HOMCHKJIATypa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

13

14

BemectBa MOJIEKYIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS. THIIbI
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA
BEIIIECTB

Ilonsatue o AUCHCPCHBIX CUCTCMAX.
HpCHCTaBHCHI/Ie 0 KOJUIOMAHBIX paCTBOpaAx

https://resh.edu.ru/

https://resh.edu.ru/

15

Hcrtnnurie PaCTBOPBI: HACBIIICHHLBIC 1
HCHACBIIICHHBIC, pACTBOPUMOCTD.
Kpucrannoruapatst

https://resh.edu.ru/

16

CriocoObI BBIpaKEeHUsI KOHIIEHTPAIIH
pacTBOPOB

https://resh.edu.ru/

17

Pemrenue 3a1a4 ¢ HCIOIL30BaHUEM ITOHSITHI
""MaccoBas J10J1sI paCTBOPEHHOTO BemiecTra',
"MoJIsipHasi KOHLEHTparus"

https://resh.edu.ru/

18

19

Knaccudukanusa u HoMeHkIaTypa
HEOPraHWYECKHUX BEILECTB

Cucremarusanusa 1 0000IIeHIE 3HAHUN 11O
TEME

https://resh.edu.ru/

https://resh.edu.ru/
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20

21

22

KonTponbhas pabota no remam "CtpoeHue
aroma. [lepuoanueckuii 3aKOH U
[Teproanyeckasi cucTeMa XUMUYIECKUX
sanemenToB /. 1. Menaeneesa", "CtpoeHue
BeriecTBa. MHOroo6pasue BemecTs"

Knaccudukanus XuMUYeCKUX PeaKkiuii B
HEOPraHUYECKON U OPraHu4eCKON XUMHUH.
3aKOH COXpaHEHUsI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU MPU
XUMHYECKUX PEaAKIUAX

TennoBbie 3 HEKTH XUMUYECKUX PEAKIHHA.
Tepmoxumuyeckne ypaBHEHUS

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

23

Bpruncnenus no ypaBHEHUSIM XUMHUYECKUX
peakuuii U TEPMOXUMHUYECKUM YPaBHEHUSIM

https://resh.edu.ru/

24

CKOpOCTh XMMHUYECKOW peakinu, e¢
3aBUCHUMOCTH OT Pa3JINYHBIX (DAKTOPOB.
Karanus u karanu3aropsl

https://resh.edu.ru/

25

26

T'omorennsie u TCTCPOTCHHLIC pCaKIIUU

[IpakTuueckas padora Ne 1 mo teme "Bnusinue

pa3auuHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON peakuun"

https://resh.edu.ru/

https://resh.edu.ru/

27

28

OO6parumMble U HEOOpaTUMBIE PEAKLIUH.
XHUMHUYECKOE PaBHOBECHE

[TpakTudeckas pabota Ne 2 mo teme "Brnusnue

pa3IUYHBIX (HaKTOPOB Ha TOJIOKCHHUE
XUMHYECKOT0 paBHOBECHS"

https://resh.edu.ru/

https://resh.edu.ru/

29

DnekTponuTrueckas auccounanusi. CuiabHbie

U cnalble AeKTponuThl. CTeneHb

https://resh.edu.ru/
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IIUCCOLIHAIIAN

Nonnoe npoussenenue Bojbl. Cpeaa BOJHBIX

30 pacTBOopoB. Bomopoansrii mokazatens (pH) https://resh.edu.ru/
pacTtBopa
I'maoponus coneit. Peakiuu, nporekaromue B

31 P > 1P https://resh.edu.ru/
pPacTBOPAX AIEKTPOIUTOB
[TpakTrueckas pabota Ne 3 o reme

32 "XuMH4ecKe peakluu B pacTBOpax https://resh.edu.ru/
3JIEKTPOJIUTOB"
OKHCIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHU.

33 . p https://resh.edu.ru/
Baxueiiime okMCIUTEIN U BOCCTAHOBUTEIN
MeToJ 31eKTPOHHOTO (3IEKTOHHO-UOHHOTO

34 p ( ) https://resh.edu.ru/
OanaHca

35 DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB BEILIECTB https://resh.edu.ru/

36 Pewrenne 3ana4 pa3iavuyHbIX TUIIOB https://resh.edu.ru/

37 Pemenue 3aga4 pa3nuyHbIX TUIOB https://resh.edu.ru/
CucremaTu3anus 1 0000IIeHNe 3HaHUH 110

38 " " https://resh.edu.ru/
TeMe "XUMUYecKue peakiuu
KonTponpHas padbora o Teme "Xumudeckue

39 P " P https://resh.edu.ru/
peakiuu
[Tonoxxenue HemetaiuioB B [lepuoanyeckoi
cucTeMe XuMu4eckux 3neMentoB . U.

40 A https://resh.edu.ru/
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. du3nUeckre CBOMCTBA HEMETAIIIOB
Annotponusi HEMETaUIOB (Ha mMpuMepe

41 P ( pHMEp https://resh.edu.ru/
KHCIIOpoJ1a, cephl, (hocdopa u yrieposaa)
Bopopon: nonyuyenue, pusndeckue u

42 P yd -0 https://resh.edu.ru/

XAMHYECKHE CBOMCTBA. ['uapuabl
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43

44

["astoreHspl: HaXOXKICHHUE B MPUPOJIC, CIIOCOOBI
HOJIyT-ICHI/ISI, (1)I/I3I/I‘I€CKI/IG U XUMHUYCCKHEC
CBOMCTBA

I"anorenoBomopoabl. Baxxkneimue
KHCIJIOPOJICOICPKAIINE COSTUHEHUS
rajJorcHOB

https://resh.edu.ru/

https://resh.edu.ru/

45

46

JlabopaTopHble U MTPOMBIIIJIEHHBIE CTIOCOOBI
MOJTy4YeHHs TaioreHoB. [Ipumenenne
TaJIOTeHOB U UX COSTMHEHUN

[TpakTruueckas padora Ne 4. Pemenue

AKCTICPUMEHTAIIbHBIX 3a7a4 110 TEME
"T"anoreus!"

https://resh.edu.ru/

https://resh.edu.ru/

47

48
49

Kucnopon: nabopaTopHbie U IPOMBILIUIEHHBIE
CIocoObI MOTy4YeHUs, PU3NUECKHE U
xuMudeckue cBorictBa. O30H. [Ipumenenne
KHCJIOpOJIa U 030Ha

OKcuabl ¥ NEPOKCUTBI

Pemenne 3aa4 pa3jInuYHbIX TUIIOB

https://resh.edu.ru/

https://resh.edu.ru/
https://resh.edu.ru/

50

Cepa: Hax0XXJICHHUE B MPUPOJIE, CIIOCOOBI
HOJIy‘ICHI/ISI, (1)PI3PI‘{CCKI/IC U XUMHYCCKHUC
CBOMCTBA

https://resh.edu.ru/

51

52

53

54

CepoBoaopon, cyab(uabt
Kucnoponcoaepxkaiiue coeMHEHUsI CEPBI.
Oco0EHHOCTH CBOWCTB CEPHOM KHUCIOTHI

[IpakTuueckas padora Ne 5. Pemenue
SKCIEpUMEHTaIbHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"

A30T: HaX0XJICHUE B IIPUPOJIE, COCOOBI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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MONy4eHusl, PU3NYECKUE U XUMHUYECKHE
CBOMCTBAa. AMMMAK, HUTPUJIBI

KPICJIOpO,I[COI[Cp)KaI_HI/Ie COCIMHCHMHA a30Ta.

55 i . https://resh.edu.ru/
Oco0OeHHOCTH CBOMCTB a30THOM KHCIOTHI

56 [IpumeHneHue a30Ta U €ro COeMHEHUI. hitps://resh.oduru/
A3zoTHbIE y10OpeHus
®dochop: HaxOXKIEHHUE B IPUPOJIE, CIIOCOOBI

57 NOJy4YeHus1, PU3NUECKUe U XUMUYECKHE https://resh.edu.ru/
cBoricTBa. Dochuasl u hochun

58 Oxcner gocgopa, (bOC(bOpf ofepate https://resh.edu.ru/
kucnoThl. Comu pochopHOI KUCITOTHI

59 [Tpumenenue dhochopa u €ro COeTUHESHUMN. hitps://resh.cduru/
dochopuble y1oOpeHus
[Ipaktuyeckas pabora Ne 6. Pemenue

60 SKCTIEPUMEHTAIIBHBIX 3a7a4 10 TeMe "A30T U https://resh.edu.ru/
dbocdop u ux coenuHeHus"
VYrnepoa: HaxoXJIeHUE B IPUPOJIE,

61 AJUIOTPOITHBIE MOTU(PUKAINK;, PUZHUECKHE U https://resh.edu.ru/
XUMHYECKHE CBOICTBA, MPUMEHEHNE

62 Oxenn yraepoza(1D), O,FCHI[ yraepoza(lv), https://resh.edu.ru/
yroJibHas KUCIIOTa U €€ CONH

63 Pemenue 3anay pa3nu4HbIX TUIIOB https://resh.edu.ru/
KpemHunii: HaxoxaeHHe B MPUPOJIE, CITOCOOBI

64 MOJTy4eHUSs!, PU3MUECKUE U XUMUUECKHE https://resh.edu.ru/
CBOMCTBA

65 Oxkcua kpemausi(IV), kpeMHHEBast KUCIIOTA, hitps://resh.cduru/
CUJIMKATBI

66 [IpruMeHeHrne KpeEMHHUS ¥ €r0 COETMHEHUH. https://resh.edu.ru/
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67

CTCKHO, €T0 IMOJIYUYCHUEC, BUIbI CTCKJIA

Pemenne 3aa4 pa3jInuHbIX TUIIOB

https://resh.edu.ru/

68

CucreMmaruzanys 1 00001IeHe 3HaHUI 110
teme "Hemeramasr"

https://resh.edu.ru/

69

70

KonTtponbnas padora o teme "Hemeramisr'

AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboTHl,
KOPPEKIIHsI OIUNO0K

https://resh.edu.ru/

https://resh.edu.ru/

71

ITonoxenue metauios B [lepnoanueckoi
CHUCTEMEC XUMHNUYCCKUX JJIECMCHTOB.
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX
000J10YEK aTOMOB METAJLJIOB

https://resh.edu.ru/

72

OO6mue ¢puznyecKkue CBOMCTBa METAIIIOB.
[IpuMeHeHrEe METAIIOB B OBITY U TEXHHUKE

https://resh.edu.ru/

73

Cnnasel MetaiioB. Kopposust metanioB

https://resh.edu.ru/

74

75

Pemienue 3amau Pa3JINYHbIX TUIIOB

DNEKTPOXUMHUECKUN Psii HAPSKEHU N
MeTasuioB. O61IMe crocoObl MOTy4eHHs

MCETAJIOB

https://resh.edu.ru/

https://resh.edu.ru/

76

77

OO1m1ast XapakTepUCTHKA METAJIOB [A-rpymiisl
[leproanueckoii CUCTEMbI XUMHUYECKUX
anemMeHTOoB. Hatpuii u kanuii: nony4yeHue,
buznyeckue 1 XuMHUYECKHE CBOICTBA,
IPUMEHEHNE IPOCTHIX BELECTB U UX

COEIUHEHUN

OO6mas xapakreprucTuka MetaioB [1A-
rpynmnsl [leproanueckoit cucTemsl
XAMHYECKUX 3JIEMEHTOB. Maruui u KaJbIUi:
nosryueHue, pu3ndeckre U XuMHIECKUe

https://resh.edu.ru/

https://resh.edu.ru/
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78

CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN

KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHeHHs

https://resh.edu.ru/

79

ANIOMHMHUH: TIOydeHue, (pu3ndecKue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

https://resh.edu.ru/

80

AMpoTepHbIe CBONCTBA OKCHIAa U TUIPOKCHIA
AITIOMHUHMUS, THAPOKCOKOMITJIEKCHI aTFOMUHUS,
UX IPUMEHEHNE

https://resh.edu.ru/

81

82

Pemenue 3aga4 pa3nuyHbIX TUIIOB
[TpakTruueckas pabora Ne 7. Pemenue

9KCIIEPUMEHTAIILHBIX 3a/a4 110 TeMe
"Metaiuibl TJIaBHBIX noArpynmn"

https://resh.edu.ru/

https://resh.edu.ru/

&3

84

OO1m1ast xapaKTEpUCTHKA METAJIIOB TTOOOYHBIX
noarpynn (b-rpynmn) [lepuoandeckoit
CHCTEMBI XHMUYECKHX 3JICMEHTOB
®dusnyeckne 1 XMMHYECKHE CBOMCTBA XpoMa U
€ro COeJIMHeHNH, NX TPUMEHEHNE

https://resh.edu.ru/

https://resh.edu.ru/

85

Baxwuelime coeMHEHU Maprasiia.
Ilepmanranar kanus, €Ero OKUCIUTEIbHbIE
CBOICTBa

https://resh.edu.ru/

86

duznueckre 1 XUMUYECKHE CBOUCTBA JKeJle3a
U ero coenuHeHui. [lonmyyenue u npuMeHeHue
CILIaBOB JKeJie3a

https://resh.edu.ru/

87

duznueckre 1 XUMUYECKUE CBOUCTBA MEAU U
€€ COCIMHECHM, UX IPUMEHEHUE

https://resh.edu.ru/

88

dusznueckre 1 XUMHYECKHE CBOMCTBA IIMHKA U
€ro COCIMHEHUN, UX TPUMEHECHHUE.
I'mapoKCOKOMIUIEKCHI IMHKA

https://resh.edu.ru/
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[TpakTiueckas pabota Ne 8. Perenue

89 HKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME 1 1 https://resh.edu.ru/
"MeTauisl TOOOYHBIX OATpyI"

90 Pemienue 3amayd pa3iMyHbIX TUIIOB 1 https://resh.edu.ru/
O000I11[eHIE U CUCTEMATH3ALUA U3YYEHHOTO

91 " " v 1 https://resh.edu.ru/
Marepuana 1o teme "MeTtaisl

92 KonTponbhas pabota no teme "Mertasibl" 1 1 https://resh.edu.ru/
AHanu3 pe3yiIbTaToB KOHTPOJIBLHONH pabOThI

93 pesy p p ’ 1 https://resh.edu.ru/
KOPpEKILHs OMINO0K
Ponb xumun B 00ecriedeHuu yCTOMIMBOTO

94 pa3BuUTHA YesoBeuecTBa. [loHATHE O HAYUHBIX 1 https://resh.edu.ru/
METOHaX HCCIeIOBaHHs BEIIECTB
Hayunbie npuHUUITBI OpraHU3aluu
XMMHYECKOT'0 IPOU3BOJICTBA.

95 P 1 https://resh.edu.ru/
[IpompbITIUIEHHBIE CITOCOOBI OTYUEHUS
BaXXKHEUIIINX BEIIECTB
XHUMHYECKOe 3arpsA3HEHNE OKPY KAIoIeH

96 p Py 1 https://resh.edu.ru/
Cpelbl U €ro MOCIEACTBUS
XUMHS U 3I0POBbE YeJIOBEKA. JIekapcTBEHHEBIE

97 p p 1 https://resh.edu.ru/

cpeacTBa

Xumus . Poib xuMuu B 00ecrieueHuu
98 . 1 https://resh.edu.ru/
[MHUIIEBON 0€30IIaCHOCTH

Kocmernueckue u napdromepHbie cpesicTBa.

99 1 https://resh.edu.ru/
BbrrToBast xumust
XuMmus B CTpOUTENIbCTBE. BaxkHelme

100 CTPOMUTEIBHBIE U KOHCTPYKIIMOHHBIE 1 https://resh.edu.ru/
MaTepHuabl

101 XuMUS B CEIBCKOM X03siicTBE. OpraHndyeckure 1 https://resh.edu.ru/
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U MUHEPAJIbHBIC y,u06peHI/m

CucreMmarusanus 1 00001IeHUE 3HAHUN 10
102 H = 1 https://resh.edu.ru/
TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 5 8

Mepeaar vepes Ananok 21.09.2023 09:22 GMT+03:00 / \
131821dd-3d95-4352-b91c-561081252863 | |=:I|

CrpaHnua 55 13 59 \\ /



Mepepar yepes Ananok 21.09.2023 09:22 GMT+03:00
131821dd-3d95-4352-b91c-56f08d252863
CrpaHuua 56 13 59



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., JIéBkuH
A.H., Axtinonepnoe obmectBo «M3natenpctBo «IIpocBemenner»
Xumus. 10 knace. Yrinyonennsiit ypoBenb. YueOHuk - ['abpuensu O.C.,

Octpoymos WU.T'., [Tonomapes C.1O.

METOANYECKUE MATEPUAJIBI J1JISA YUUTEJIA
VYyeono-meronnueckuit komruiekT: O. C. 'abpuensan «lIporpamma Kypca Xxumuun
st 8-11 kmaccoB 0011e00pa3oBaTEIbHBIX YUpexKaeHUI», MockBa, uzf. «Ipodar
2010r. (ba3zoBblii ypoBeHb, TPO(PMIILHBIN YPOBEHB ).

[Nabpuensa O.C. Xumus 10 knacc, Mocksa, «Ipoday. 2014 r. IIpodunbHblit
YpOBEHb. Y YEOHHUK.

["abpuensn O.C., OctpoymoBa N.I". Xumus. 10 k. [IpodunbsHelil ypoBeHs:
Meroanueckoe mocodue. — M.: [Ipoda.

INabpuensn O. C., Octpoymona W.I'. HactonbHas kaura yuutens. Xumus. 10 ki1
- M.: Jlpoda.

["abpuensn O.C., OctpoymoBa N.I". Oprannyeckas Xxumusi B TECTaX, 3a/1a4ax,
ynpaxkHeHusx.10 k1. — M.: [Ipoda.

Xumus 10 i1.: KonTposibHBIE U TPpOBEepOUHbIe paboThl K yueOHuky O.C.
["abpuensina.

I"abpuensa O.C., Pemeros I1,B., Octpoymos U.I"., Hukutiok A.M. ['oTroBUMCS K
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€IMHOMY TOCyapCTBEHHOMY 3K3aMeny. —M.: Jlpoda.

["abpuensa O.C., OctpoymoB N.I'. Xumus. Martepuaibl 11 MOJATOTOBKU K
€IMHOMY TOCYyapCTBEHHOMY AK3aMEHY U BCTYIHUTEIHLHBIM K3aMEHaM B BY3HI:
VYueb. [Tocobue, - M.: [poda.

["a6puensa O.C., Octpoymona N.I'. Xumudeckuii 3KCIIepUMEHT B IIKoJjIe, 10 KII.
— M.: lIpoda.

Xumus. YrinyOiaeHHbIi ypoBeHb. 11 kiacc. Meroaudeckoe mocooue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HHTEPHET

https://resh.edu.ru/
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[lokyMeHT noanucaH v nepesaH yepes onepatopa 340 AO «[1O «CKb KoHTyp»

OpraHu3aumsa, CoTpyAHNK [loBepeHHOCTL: per. HoMep, nepuos,  CepTudukar: cepuiiHbili Homep, — [aTa v Bpems NoAnmcaHmna
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MCNONMHAIOLWMM OBA3AHHOCTM
[APEKTOPA

CrpaHuua 59 13 59



