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HOACHUTEJBHASA 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 pe3yabTaTaM 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 OpraHu3anusx 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.).

XvMHSI Ha YpOBHE YIAyOJNEHHOTO HM3Y4YEHHUS 3aHUMAET Ba)XXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4HOro ooOpa3oBanus yvammxcsi 10-11 kmaccos.
W3ydyenue mnpeamera, peaqu3yeMoe B YCIOBUAX AUPPEpEeHLHUPOBAHHOTO,
npouibHOrOo OOy4YeHMs, TPHU3BAHO OOECIEeYUTh OO0IIe00pa30BaATENbHYIO U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIMTYCKHHUKOB 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 mnporpamme mno XuMHM Ha3Hay€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 BBINOJIHSAEMBIE MPOrpamMMoOil 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 MPOuIIs;

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 00pa3oBaTEIbHBIX JOCTHKEHUW OOYYarolIUXCs 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 WU3y4YeHUs] B paMKax OTHENbHBIX MNpOQuUiIeH, MperycMaTpuBaeT
pacupeneseHue M CTPYKTypUpPOBaHME €ro Io KJaccaM, OCHOBHBIM
COJIEp>KaTEIbHBIM JIMHUSAM/pa3aenaM Kypca;

e 1aéT MpUMEpPHOE pacmlpeesieHne Y4eOHOrO BPEMEHH, PEKOMEHIyEeMOTO
JUTSL U3yYEHUS OT/ACIIbHBIX TEM;

e IMpeUlaraeT NPUMEPHYI0 IMOCIEIOBATEIbHOCTh HW3YYEHHUS Y4EOHOro
Marepuana ¢ y4€TOM JIOTUKHM MOCTPOECHMS Kypca, BHYTPUIPEIMETHBIX H
MEXIIPEIMETHBIX CBS3EH;

e AT METOIMYECKYIO MHTEPHPETALHNIO LIeJIeH U 3a7a4 U3y4YeHUs IpeaIMeTa
Ha yriyOJE€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3yJIbTaTOB OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOU
MPOrpamMMBbl CpEeIHEro o011ero oOpazoBaHuUs (JIMUHOCTHBIX,
METaIPEAMETHBIX, NPEIMETHBIX), a TAKXE C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENIbHBIX JCHCTBUN  OOydYaromerocs IO OCBOCHHUIO
coJiep KaHus peIMeTa.

[lo BceM Ha3BaHHBIM MO3ULMUSAM B IPOrpPaMME IO XWMHH MPELyCMOTpPEHA
MPEEeMCTBEHHOCTh C OOY4YeHHEM XUMHH Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHus. 3a nmpeaeraMd yCTAaHOBJICHHOM MporpaMMoll 1o  XUMHH
00s3aTeNIbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COAEpKaHUs Y4eOHOro mpeamMera
«Xumus» OCTa€Tcsi BO3MOXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABJISIFOIICH,
KOTOpasl JIOJDKHA OIPEAENSATBCS B COOTBETCTBHM C HAIIPaBICHUEM KOHKPETHOI'O
npoduis 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 YriayOJNEHHOTO W3yYEHMsI HaNpaBleH Ha pealu3aluio
OPEEMCTBEHHOCTH €  IOCIEAYIOUIMM  3TallOM  IOJIYYEHHS  XHMHYECKOIO
oOpa3oBaHMsI B paMKaxX MW3Y4YEHHs] CHELHMAJIbHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JTUCIUIUIMH B By3aX M OpraHU3alUsAX CPEeIHEro npoecCuOHaIbHOTO
oOpa3zoBanus. B 3TOi CBsA3M H3ydeHHE NpeaMeTa «XUMHUSD» OpPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha pPAacIIUpeHHe M  yrayOJeHHe TEOpeTHUYECKOH H
PAKTUYECKON MOATOTOBKM 00yYarouuxcsi, BRIOpaBUIUX OINpPEeAeIEHHbIN TPO(UIb
00y4eHHUsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIET0 MOJYyYeHHUs] XUMUYECKOTO
oOpa3oBaHus B Opranuzanusx npodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuit ®I'OC COO k miIaHUpyeMBIM pe3yJabTaTaM OCBOCHHUS
(penepanbHOll 00pa30BaTENIbHOM MpOrpaMMbl CpEAHEro O00IIero 0o0pa3oBaHUsA
U3ydeHue Imnpeamera «XUMHUS» OPHEHTHPOBAHO TAaK)KE€ Ha pEIIeHHE 3ajad
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BOCITUTAHUSI U COLIMATIBLHOTO Pa3BUTHA 00ydaromuxcs, Ha (GpopMupoBaHHEe y HUX
OOIIENHTEIIEKTYa IbHBIX YMEHHUM, YMEHHUI pallMOHATU3alud Y4eOHOTO TpyJa U
0000IIEHHBIX  CIOCOOOB  JICATCIBHOCTH, MMEIOIMMNX  MEKIUCIUIIIMHAPHBIMH,
HAANPEAMETHBIA XapaKTep.

CocraBnsomuMu ipeaMeTa «XUMUs» Ha YPOBHE YTIIYOJIEHHOTO W3Y4YEHUS
ABISIIOTCSL  YyIIIyOn€HHble Kypchl — «Opranudeckas xumus» ©u  «OOmas u
HeopraHuveckas Xumus». [Ipu onpeneaeHuu moaxo0B K 0TO0pY U CTPYKTYPHOU
OpraHu3allud COJEP)KAaHUSA JTUX KYpCOB B MPOrpaMMe€ IO XUMHH 32 OCHOBY
npuaTel nojoxkenuss PI'OC COO o paznuuusx 06a30BOT0 U YIIIyOJIEHHOTO
YPOBHEW U3y4YeHUs MPEAMETA.

OcHoBy cogaepxaHusg KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYEeCKass XHWMHs» COCTABJISIET COBOKYIMHOCTh TPEAMETHBIX 3HAHUU W
yMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3Y4YEHUs IMpeaMmeTa. JTa CHUCTEeMa
3HaHWW TIONy4YaeT OMpPENeIEHHOE TEOPETUYECKOE [OMOIHEHHEe, TO3BOJISIONIEE
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO OONBIIHNN 00BbEM  (HAKTOIOTUUECKOTO
matepuana. Tak, Ha YIIyOJI€HHOM YypOBHE H3Y4YEHHUS NpeaMera obOecreueHa
BO3MOXHOCTh 3HAUUTEIBHOTO YBEIWYEHUS O0bEMA 3HAHUH O XUMHYECKUX
AJIIEMEHTaX W CBOWCTBAaX HMX COEJAMHEHWH Ha OCHOBE PACIIUPEHUS U YIIyOJIeHHS
MIPEICTABIICHUA O CTPOCHHUM BEIIECTBA, XMMHUYECKOW CBS3M W 3aKOHOMEPHOCTSIX
NPOTEKAHUS PEeaKIUil, pACCMAaTPUBAEMbIX C TOUKHU 3PEHUSI XMMHUUYECKOW KMHETUKU
U TepMOAMHAMUKU. l3ydenue mnepuommueckoro 3akoHa u Ilepuogmyeckon
CUCTEMBl ~ XMMHYECKHMX  DJIEMEHTOB  Oa3WpyeTcsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUIX O CTPOCHHH aToMa. XUMHUYECKasl CBS3b
OOBSCHSIETCS] C TOYKU 3PEHUS] IHEPTeTUUECKUX U3MEHEHUM Nnpu e€ 00pa3oBaHUM U
pa3pylIeHHH, a TakKe ¢ TOYKU 3pEHHs] MEXaHU3MOB e€ oOpaszoBanus. M3yueHue
TUTIOB ~ PEaKIuid  AOMONHSeTCS  (OPMHpPOBAHMEM  MPEACTABICHHA 00
AIIEKTPOXUMHUYECKUX TMPOIIECCaX U IEKTPOIHN3E PACIIaBOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoil XMMUW TPU PACCMOTPEHHM PEAKIIMOHHOW CITOCOOHOCTH
COCIMHEHU yHemsaeTcs 0co00e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX 3(deKTax,
0 B3aMMHOM BJIUSIHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKiuu.

Ocoboe 3HaueHWE HMEEeT TO, 4YTO Ha COJEpPKaHHE KYpPCOB XHUMHUU
yIIIyOJIEHHOTO YPOBHS U3yUEHUS JUIS KIACCOB OMpeAeIEHHOT0 MpoQuiis (TJIaBHBIM
oOpazoM Ha WX CTPYKTYypy W XapakTep [ONOJHEHWHA K OOIIel cucrteme
NPEIMETHBIX 3HAHWH) OKa3bIBAIOT BIMSHHUE CMEKHBIC TIpeIMEThI. Tak, Harpumep,
B COJICp)KaHHUM TMpeaMeTa JJIsl KJIACCOB XUMHUKO-(PU3HUECKOTO Tpoduis O0JbIIoe
3HaUYe€HHUE OYIyT MMETh AJIEMEHThI yueOHOTO MaTepuaina mo oOmiedt xumuu. [Ipu
U3YYCHUH TIpeIMeTa B JaHHOM ClIy4ae akIeHT OyJeT ciellaH Ha OOUIHOCTb
METOJIOB MO3HAHMUSI, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMHUH U B (U3HKE: aTOMHO-
MOJICKYJIIpHasi Teopusi (MOJCKYJISIpHAs Teopus B (PU3UKE), 3aKOHBI COXPAHCHUS
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MAacChl WM DJHEPIUM, 3aKOHBl TEPMOJAMHAMUKH, DJICKTPOJIU3A, NPEIACTABIEHUS O
CTPOECHHUH BEILECTB U IPYTOE€.

B 1O xe BpemMsas B coaepKaHMM IpeaMeTa Uil KJIAacCOB XHUMHKO-
Oouosornyeckoro mpodwist OONBIINN yAETbHBIN BeC OyIeT MMETh OpraHuYecKas
xumuss. B 3TOM ciaydae mpenocTaBisieTCs  BO3MOXKHOCTH Juisi  Oosee
00CTOSITEIBHOTO ~ PACCMOTPEHMSI XMMUYECKOM  OpraHu3allud  KIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K MpPHUMEPY, TaKUe
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JMIUAbI, OCJIKH, YTJICBOJABI, HYKJICHHOBBIC
KUCJIOTBHl U Apyrue. [Ipu 3TOM 3HaHMS O COCTaBEe W CBOWCTBAx IPEICTABUTENIEH
OCHOBHBIX KJIaCCOB OPraHUYECKHX BEUIECTB CIYKaT OCHOBOW I W3Yy4YEHUS
CYILLIHOCTH IpoLeccoB (POTOCUHTE3, IbIXAHHUS], TUILEBAPEHUS.

B mumane ¢dopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PCHHS, OCBOCHHUS
0OlIIIEHAayYHbIX METOJIOB NTO3HAHUS U ONBITA MPAKTHUECKOTO MPUMEHEHHS HAyYHBIX
3HAHUU M3y4YeHHUE MpeaMera «XUMHUsS» Ha YriayOJEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBSI3X C YYCOHBIMU TIPEJAMETaMH, BXOJSIIMMH B COCTaB
npeIMeTHbIX oOnacteln «EcTecTBeHHO-HAy4YHBIE MpeAMEThl», «Maremartuka u
uHpopmaTrKa» 1 «Pycckuii A3bIK U IUTEpATYPa.

[Ipu wm3ydennn ydeOHOro mpeamera «XHWMHS» HA YIIIyOJEHHOM ypOBHE
TakXKe, KaKk Ha YpOBHE OCHOBHOTO M CpeaHero oluiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7iaueii IEPBOCTEIICHHONW 3HAYUMOCTH SIBJIIETCS (DOPMUPOBAHHE OCHOB
HAyKM XUMHUU Kak o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIBHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpPHI. Penienune
ATOM 3ajauM Ha YIUIYOJIEHHOM YPOBHE W3yYEHMsI TMpeaMera IMpearoaraet
peanu3anuio TaKux LejeH, Kak:

e (opMupoBaHME TPENCTABICHUN: O MaTepUATHLHOM EIWHCTBE MUDPA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SBJICHUM MPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHbIX HAayK M €& Beaylieil posu B obOecreueHun
YCTOMYMBOIO  pa3BUTUS  4YEJOBEUYECTBA: B  pEHICHUHU  MpoljeM
AKOJIOTUYECKOM, PHEPTreTUIECKON M MHINEeBON 0€30MMacCHOCTH, B Pa3BUTUU
MEIULMHBI, CO3JaHUH HOBBIX MaT€pUAJIOB, HOBBIX UCTOYHUKOB 3HEPTUH, B
oOecreueHnu palMoOHAIBHOTO MPHUPOIOIOIH30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUS W OOIIEH KyJbTYphl YEIOBEKAa, a TAK)KE JKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 37I0POBbBIO U MIPUPOAHOM 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-
MOJIEKYJISIDHOM,  HAJMOJEKYJISIPHOM, O  TEPMOJMHAMHYECKHX H
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 oOyuarommxcs, (GpopMHUpOBaHHE 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 YMEHHH W HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHNUSA,
Pa3BUTHE DKOJIOTHYCCKOU KYJIbTYPBI, TPHOOPETCHHE OIBITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTHYECKOHN JAEITCIbHOCTH.

OO6miee yuciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI M3YYCHHSI XUMUU HA yriIyOJIeHHOM
YpOBHE cpemHero odiiero odpasoBaHusi, coctapisier 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
yriepoaa. MexaHu3Mel 00pa3oBaHMsI KOBAJEHTHOM CBsI3U (OOMEHHBIN U IOHOPHO-
aKLENTOpHbINM). TUIBl NEpEeKpbIBaHWSA ATOMHBIX OpOWMTaNel, G- U T-CBA3M.
Opnunapnasi, 1BOMHAs W TpolHas cBs3b. CrOCOOBI pa3phiBa CBS3EH B MOJIEKYJIaxX
oprannyeckux BemecTB. [loHsTHe o0 CcBOOOAHOM paaukane, HykiIeopuie Hu
anexTpodure.

Teopust cTpoeHuss oOpraHndeckux coeauHeHnii A.M. byrtiepoBa wn
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAaYEHHE TEOPUH CTPOCHUS
OPraHUYECKUX COEIAMHEHUH. MOJeKyIsipHblE U CTPYKTYpHbIE  (HOPMYJIBIL.
CrtpykrypHble (QOpMyJbl pPa3NIUYHBIX BHAOB: pa3BEPHYyTas, COKpaméHHasl,
ckenerHass. M3omepus. Bunabl M30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3P(PEKTH B MOJEKYJaX OpraHUYeCKUX COECIUHEHUN (MHIYKTHUBHBIN
U Me30MEepHbIN 3D PEKTHI).

[IpeacraBnenne o KiIaccU(pUKALMKM OpraHuyeckux BemiecTB. [loHsTue o
¢yHk1MoHanbHOHU rpymnmne. ['omonorus. ['omonornueckue psapl. CuctemaTuueckast
HOMeHKaTypa opranndyeckux coenuHeHuil (IUPAC) u TpuBuasibHblE Ha3BaHUS
OTZEJIbHBIX ITPEACTABUTEIICH.

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

OKCIIEpUMEHTAIBHBIE METOAbl HM3Y4YEHHsI BEIIECTB M HX NPEBPAIICHUM:
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-cBsi3b. DU3MUECKUE CBOMCTBA
AJIKAHOB.
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XVMHYECKHE CBOWMCTBA QJKaHOB: PEAKLUMU 3aMEIICHMs, HW30MEpU3aLUH,
JNETUIPUPOBAHMS, LIMKIN3aLNN, IMPOJIN3a, KpeKuHra, ropenus. IIpencrasinenue o
MEXaHU3Me Peaklni pauKaIbHOIO 3aMELICHUS.

Haxoxnenue B mpupoze. CnocoObl MOTy4YeHUsI 1 IPUMEHEHHUE AJIKAHOB.

Huknoankanel. O6mas ¢popmynia, 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 MOJIEKYNl  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-TOJIOKEHUE
IIpY JBOMHOM CBA3M, INOJMMeEpU3aluu U okucieHus. [Ipasuio MapkoBHUKOBA.
KauecTBeHHbIE peakiiuy Ha JIBOHHYIO CBA3b. CIOCOOBI MONTY4YEHUS U PUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus aakaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymyaupoganuvie). OcoOOEHHOCTH 3JEKTPOHHOTO CTPOCHUSI U XUMHUYECKHX CBOICTB
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 M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKMHOB, Sp-
rudpuau3aims aTOMHBIX opOuTaneit yriepoaa. dusmyeckrne CBOWCTBA AJIKUHOB.
XUMUYECKHE  CBOWMCTBA:  pEaKUUU  NPUCOCAWHEHUs, AUMEpU3ALUU U
TpUMEpPHU3aLUH, OKUCIeHUsA. KUCIOTHBIE CBOMCTBA aJKUHOB, MMEIOUIUX KOHLEBYIO
TPOWHYIO CBs3b. KauecTBEHHBIE peaklMK Ha TPOHYIO CBA3b. CIIOCOOBI MOTyYEHHUS
U IPUMEHEHHUE AJIKUHOB.

ApomaTrueckue yriieBoJopoisl (apensl). ['omonormyeckuid psii apeHOB,
oOurast popmya, HOMEHKIIaTypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH3o0i1a. DPU3MYECKHE CBOWCTBA apEHOB. XHMHYECKUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PeaKUH 3aMeIIeHNs B OEH30IbHOM KOJIbIIE U
YTJIEBOJOPOJIHOM PAJMKaJe, PEaKUuu NPUCOCINHEHUS, OKHCIEHHE TOMOJIOTOB
oenzoma. IlpeacraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTHUTEIICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUJIBHBIX PpPaTUKAIOB, KapOOKCUIIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIIbI, aTOMOB rajnoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [lomumepusanus ctupona. CrocoObl MOTydeHUs U
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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NEPEeroHKa, KPEKUHT (TePMHUYECKHH, KaTaJTuTUYECKUi), PUGOPMUHT, MUPOJIU3.
[TponykThl nepepadoTku HEDTH, UX TPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckasi CBA3b MEXIY PA3TUUYHBIMU KIIACCAMU YTIIEBOJAO0POIOB.

DJEKTPOHHOE CTPOEHHE TaJOTEHIPOU3BOAHBIX YITIEBOAOPOAOB. Peakimu
3aMENICHHUs] TaJlOoTéHa Ha THAPOKCOTPYMIY, HUTPOTPYIIY, HAHOTPYIIY,
amMuHorpynmy. JleiicTBHe Ha TaJOreHNPOU3BOIHBIE BOJHOTO ¥ CIIHPTOBOTO
pacTtBopa wWENOUYU. B3aMMOIENCTBUE IUTaJIOTE€HAIKAHOB C MArHUEM U LIMHKOM.
[TonsiTue 0 METaNIOOPTaHUYECKUX COCIMHECHMUSIX. Hcnonb3oBanue
TaJIOTeHIPOU3BOJIHBIX  YTIEBOJAOPONOB B OBITY, TEXHUKE W TIPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKCIepUMEHTAIBHBIE METOABl HM3YyYCHHS BEHIECTB M HMX TPEBPAIICHUMN:
n3ydeHue (U3NYECKUX CBOWMCTB YTJIEBOJIOPOIOB (PaCTBOPUMOCTD), KaueCTBEHHBIX
peakiuii yrieBoJOopOIOB PAa3IMYHBIX KIACCOB (0OeciBeunBaHWE OPOMHOU WIIH
MOJIHOM BOJBI, pacTBOpa IepMaHTaHaTa KaJius, B3aUMOJICHCTBHC alleTHJICHA C
aMMHUa4YHBIM pacTBopoM okcuyua cepebpa(l)), kadecTBeHHOEe OOHapyKEHHE
yriaepoja ¥ BOJOpOJa B OPraHWYECKUX BEIECTBAX, MOJYYCHHE OJTHIICHA H
U3y4eHHE ero CBOMCTB, O3HaKOMIIEHHE C KoJuleKiusmu «Hedtb» u «Yromby, ¢
oOpa3namMu TIacTMAacC, KaydyyKOB M PpE3HMHbI, MOJCIMPOBAHHUE MOJICKYI
YTJI€BOIOPOIOB U TaJOre€HIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamue oprannyeckue coenHeHus.

[IpenenbHble OAHOATOMHBIC CHUPTHL. CTpoeHWE MOJCKYN (Ha TpHMEpe
METaHOJIa W JTaHoia). ['oMoyiormueckuii psn, obmas Qopmyna, w3oMepus,
HOMEHKJaTypa W kiaccudukanusa. DPusnueckue CBONCTBA  MPEACIIbHBIX
OJTHOATOMHBIX CIIUPTOB. BOAOPOIHBIC CBS3M MEXIYy MOJCKYJaMH CITHPTOB.
XVWMHYECKHE CBOKMCTBA: pEaKIMHM 3aMEIICHUs, JCTHapaTallii, OKHUCIICHHS,
B3aMMOJICCTBHE C  OPraHWMYECKUMH U  HEOPTraHWYECKUMU  KHCIOTAMH.
KadecTBeHHas peaknus Ha OJHOATOMHBIC CITUPTHI. [IelicTBHE 3TaHOIa U METaHOJIa
Ha opranu3M uesjoBeka. CrocoObl MOMy4YeHUS W MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMeHKIaTypa B u3oMepusi. OcOOEHHOCTH (PU3MUECKUX U
XUMHYECKUX CBOWCTB.

MHOTOATOMHBIC CHHPTHI — JTHJICHIJIMKOJIb W TIUIEpUH. DU3NYecKue u
XUMUYECKHNE CBOMCTBA: PEAKITUU 3aMEIICHUS, B3aUMOJCHCTBUE C OPTaHUYECKUMHU
U HEOPraHWYCCKUMH KHCJIOTaMH, KA4eCTBCHHAs peakius Ha MHOTOATOMHBIC
cupthl. [IpencraBieHne 0 MEXaHHM3ME PEAKIUH HYKICO(DHIBHOTO 3aMEIICHHUS.
HleiictBue ©Ha opraHusMm denoBeka. CrnocoObl TMONMy4YeHUS U TNPUMCHECHHE
MHOTOAaTOMHBIX CITUPTOB.

®enon. CtpoeHHE MOJEKYJbl, B3aUMHOE BIMSHHUE THAPOKCOTPYIIBI U
6enszonpHOrO siapa. dusmueckue cBoicTBa (Pperona. OCOOEHHOCTH XUMUYECKUX
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cBoiicTB ¢enona. KadyecTBeHHbie peakuuu Ha (eHon. ToxcuyHOCTh (eHona.
Crnioco6b! osrydenust v npuMenenue penomna. denonpopmanpaeruinas cMoa.

KapOonuiibHbIe COETUHEHUS] — allbJIETU]IBI K KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOW Tpynnbl. ['oMonornyeckue psijabl adbIAErUJI0B U KETOHOB, 0OIIast
dbopmymna, m3omMepusi U HOMEHKIAarypa. DuU3WYecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMHWYECKHE  CBOMCTBA  aJBJIETUJOB W  KETOHOB:  PEAKLIHH
npucoenuHeHusi. OKUCIEHNE alIbIETHIOB, KAYECTBCHHBIE PEAKIIMU Ha aJIbJICTH/IbI.
CriocoObl IOJTydeHUs ¥ IPUMEHEHUE aIbJACTUI0OB U KETOHOB.

OnHOOCHOBHBIE TIpe/ieNIbHBIE KapOOHOBBIE KUCTOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepust u HomeHkiIaTypa. dusndyeckre cBONCTBA
OJIHOOCHOBHBIX MPENETbHBIX KapOOHOBBIX KHUCIOT. BomopomHbie CBSI3U MEXITY
MOJIEKYJIaMUd KapOOHOBBIX KUCJIOT. XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRBA,
peakuusi >TepuPUKalMK, PEAKIUU C Y4YacTHEM YTIJIEBOAOPOJHOIO pajguKana.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [lOHSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CJIOXHBIX 3¢upax. MHOroobpasmue KapOOHOBBIX KHCIOT.
OC0OEHHOCTH CBOMCTB HEMPENCIbHBIX U apPOMATUYECKHX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCIJIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BhICIIUX
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. Dusnyeckne M XUMHUYECKHE CBOWCTBA: THUIAPOIU3 B KHUCIOW H
HICIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckre 1 XUMUUECKHE CBOMCTBA KHPOB: THIIPOJIU3 B
KHUCIION U 11enouHoi cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPIKAIIUX OCTATKU
HETPEeETbHBIX JKUPHBIX KUCIIOT. JKUphI B IpUpO/IE.

MpL1a KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, MX MOIOIIIEEe ACHCTBHE.

O61mas xapakrepuctuka yrieBoaoB. Knaccudukanus yrieBoaoB (MOHO-, JU-
U nosmcaxapujibl). MoHocaxapubl: TJOKo3a, (pyKTo3a, rajgakrosza, pudosa,
ne30KkcupuO03a. Ou3nuecKkrue CBOMCTBA M HAXOXJICHHE B Ipupoje. POTOCHHTES.
XHUMHYECKHUE CBOMCTBA IIFOKO3bI: PEAKIIMU C YYACTUEM CIIMPTOBBIX U albACTUAHON
IpyNI, CIUPTOBOE W MOJOYHOKHCTOE OpoxeHue. [IpumMeHeHue TioKo3bl, €€
3HAYEHHE B KU3HEACITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajlbTo3a U
naKkTo3a. BoccraHnaBnuBaromme 1 HEBOCCTAaHABIMBAIOIINE aucaxapuasl. [ uaponus
nucaxapuaoB. Haxoxaenue B nipupojie u npuMenenue. [lonucaxapuapl: kpaxma,
MJIMKOTeH W 1esuitosio3a. CTpoeHHe MAaKpOMOJEKYJ Kpaxmayia, IVIMKOTeHa |
LHEJUTI0JIO3bl.  PU3MYECKUME CBOMCTBA KpaxMmajla WM UEJUIIOJIO3bl. XHWMHUYECKHUE
CBOMCTBA Kpaxmaja: TUAPOJIU3, KAaYEeCTBEHHAash PEeakiusi ¢ MOJAOM. XUMHUYECKHE
CBOMCTBA MIEIJUTIOJIO3bL: TUAPOJIN3, MOdydeHue 3(UpoB 1emnoio3bl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TaTHBIN MIENK).
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OKCIEpUMEHTAIbHBIE METOAbl H3YYEHHsI BEIIECTB M WX IPEBPAILICHHI:
pPacTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJIE, B3AUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHME 3TUJIOBOTO CIIMPTA B AJbJETH] HA PACKAIEHHOU MEIHOU IPOBOJIOKE,
OKHMCJIEHHE ASTHJIOBOIO CIHMPTa JIUXPOMATOM Kayusg (BO3MOXXHO HCIOJIb30BAHHE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIUU Ha albJeruibl (C THUIPOKCHUIOM
nmuammuHcepeopa(l) wu  rumpokcumom  meau(ll)), peakums rMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICCTBHE pacTBOpa TIOKO3bl ¢ ruapokcunom menu(ll), BzaumoneiicTpue
KpaxMajla ¢ MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 1o temMaM «CHIHupThl U
denonb, «KapooHoBbie KUCTOTHI. ClOKHBIE A3PUPHD».

A3oTcoaep:kalye OpraHnyecKkre cCoeAMHeHM .

AMUHBI — OpraHuYecKHUe MPOU3BOJIHbIE aMMHaka. Knaccudukanuss aMuHOB:
anudaTUYecKue ¢ apoMaTHUECKHE; TIEepPBUYHBIE, BTOPUYHBIE U TPETUYHBIE.
Crpoenne moiiekys, oOmas (opmyina, u30Mepusi, HOMEHKIATypa U (PU3NYECKHE
cBOMCcTBAa. XMMUYECKOE CBOMCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
AJKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHUHOB C A30TUCTOM KHCIJIOTOMW.
Conu ankuiaMMOHHS.

AHWIMH — TPEACTaBUTEIb aMUHOB apomaTuyeckoro psnaa. CTpoeHue
aHWwIMHA. B3anMHoe BIUSHUE TPy aTOMOB B MOJieKyJe aHuianHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHuiuHA. KayecTBeHHblEe peakiuu Ha aHuiauH. CrnocoObl
MOJIydeHUsT W mpuMeHeHue anudatudeckux amuHOB. [lonydeHuwe aHuIMHA U3
HUTPOOEH301a.

AmuHokucnoTel. HomeHnknatypa u nzomepusi. OTaenbHble TPEACTABUTENN Ol
AMUHOKHUCJIOT: TJIMIUH, alaHuH. @Du3nueckue CBOMCTBA AMHHOKHCIIOT.
XUMHUYECKHE CBOWCTBA AaMHUHOKUCIOT Kak aM(OTEpHBIX  OpraHUYECKUX
COCIMHCHUM, peaKmus TMOJUKOHICHCAINHA, OO0pa30oBaHUE TMENTUIHOW CBS3H.
buonornueckoe 3HaueHne aMMHOKHUCIOT. CUHTE3 W TUAPOJIU3 NENTHUIOB.

benku kak npupogHble moauMepbl. llepBudHas, BTOpUYHAs W TpPETUYHAsSA
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEIKOB: TUAPOJIH3, JCHATYpaIus,
KaueCTBEHHbIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOAbl H3YYEHHSI BEIIECTB M WX IPEBPAILICHHI:
pacTtBopeHue O€NKOB B BOJE, JCHATypalusi OCJIKOB IMPU HAarpeBaHWUM, IIBETHHIC
peaknmu Ha O€NKH, pelieHHuEe OJKCIePUMEHTAIBHBIX 3alad 10  TeMam
«A3zoTconepxaiue OpPraHWYECKUE  COCIMHECHUS» U «Pacnio3HaBanue
OPTraHUYECKUX COCTUHEHUI.

BbicokomoJIeKyIsIpHBIE COeTUHECHUS.

OCHOBHBIE MOHSATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb IMOJMMEPU3ALUU, CPEIHAS MOJIEKYJISIPHAS
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macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIWHEHUNA —
NOJIMMEPU3ALMS U TIOJTUKOHACHCALHS.

[Tonmumepuble Marepuanbl. Ilmactmaccel  (HOJAMATUIIEH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJMCTHPOJ, MOJUMETHIMETAKpUIAT, IOJIUKApOOHATHI,
nonmdyTHIeHTepedTanar). Ytunuzanus u nepepaboTKa MIacTHKA.

D1acTOMEpHI: HaTypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTamueHOBbIN, XJIOPOTPEHOBBIN, U30TIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypayibHbIE (XJIOMOK, IIEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIABCaH).

[Tonumepsl CHELUATIBHOIO HA3HAYECHHUS (TedoH, KEeBJIap,
ANEKTPOINPOBOIAIIME OJIUMEPHI, OMOpa3iaraeMble MOJTUMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl HM3YyYEHHsS BEUIECTB M MX HPEBPALLECHUMN:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4dyKOB, pEIICHHE HSKCIEPUMEHTANIbHBIX 3adad 1o Teme «Pacro3HaBanue
IUIACTMACC U BOJIOKOHY.

Pacuétnble 3anaumn.

Haxoxnenue MonekyisipHOH (QOpMyJibl OPraHUYECKOrO0 COEIUHEHHUS TI0
MacCOBBIM  JIOJIIM  3JIEMEHTOB, BXOIAIIMX B €ro COCTaB, HAaXOXICHHUE
MOJICKYJIIPHON  (DOPMYJIBI  OPTraHUYECKOTO COCOUWHEHUsT To Mmacce (00béMy)
NPOJIYKTOB CTrOpaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKklMu W/WIM HCXOJHBIX BELIECTB, YCTAaHOBJIEHHE CTPYKTYpPHOU (opmyIibl
OpPraHUYECKOT0 BEIIECTBA Ha OCHOBE €ro XMMHMUYECKHX CBOWCTB WJIH CIOCOOOB
NOJIYYECHMsI, ONPEIEICHUE JIOJIM BBIXOJA IMPOAYKTA PEAKUUHU OT TEOPETHUECKH
BO3MOJKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanmsanust MEXIpEIMETHBIX CBSA3EH IPU U3YYEHUH OPraHUYECKOW XMMUH B
10 kjacce oOCyIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTEeCTBEHHO-
HAy4YHBIX TIOHATUH, TaK W TIOHATUM, TPHUHATBHIX B OTACJIBHBIX MpeaAMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO11ue ecTecTBEHHO-HAay4YHbIE IOHATHUS: SIBJICHHUE, HAYYHBIN (PAaKT, TMIIOTE3a,
TEOpUs, 3aKOH, aHallu3, CHHTE3, KIacCHU(pHUKalus, HaONIOJEeHUE, W3MEpEHue,
AKCIIEPUMEHT, MOJIEIb, MOJIETTUPOBAHHE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, MOJEKYJAa,
SHEPreTUYECKUl YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSIHHE
BELIECTBA, (DU3UYECKME BEJIIMYMHBI, €IUHUIBI M3MEPEHUs, CKOPOCTb, JHEPIHUs,
Mmacca.

buonorus: kierka, opraHu3M, 3KOcHUcTeMa, Ouocdepa, MeTaboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBIA W TeTepOTPOdHBIA TUI TUTaHUS, OpOXKEHUE,
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doTocuHTE3, IBIXaHWE, OCNKH, YIJEBOMABI, JKUPHI, HYKICHHOBBIC KHCJIOTHI,
(bepMEHTHI.

['eorpadusi: mosie3HbIC HCKOTIAEMbIE, TOTLITUBO.

TexHoJOTHSA: THIICBBIC MPOIAYKTH, OCHOBBI PAIlMOHAIBHOIO IHTAHMS,
MOTOIIIME CPEJICTBA, MATEPUAITBI M3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KUIACC

OBIIAA N HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX siiep. XUMHUYECKUU annemMeHT. M3oTonsl. CtpoeHne
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHH. AToMHbIe opOouTanu. Kiaccudukanus XuMu4eckux 3JI€eMeHTOB (s-, p-,
d-, f-snmements). PacmpeneneHue 3JIEKTPOHOB MO aTOMHBIM — OpPOUTANISIM.
DneKTpOHHBIE KOH(UTYpaIlMA aTOMOB 3JIEMEHTOB MEPBOT0O—4ETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUM, JJIEKTPOHHBIE KOH(PUTYpAIlMd MOHOB.
DIIEKTPOOTPULATEIIBHOCTb.

Ilepnonnueckuit 3akoH u Ilepmoanueckas cucreMa XMMAYECKUX AJIEMEHTOB
JI.N. MenneneeBa. CBsi3zb nepuoauyeckoro 3akoHa u Ilepmoamyeckoil cucTeMbl
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX M CIOXHBIX BEIIECTB MO TpyllaM U [EepHOoJaM. 3HAYCHHE
nepuoanueckoro 3akona /.M. Menzaeneena.

XuMH4ueckass CBsI3b. BHIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAs, HWOHHAs,
MeTajuimdeckas. MexaHu3mMbl 00pa30BaHUS KOBAJCHTHOW CBSI3M: OOMEHHBIN |
JOHOPHO-AKIENTOPHBIA. DHEPTHS U JIMHA CBs3H. [[0IApHOCTD, HaNpaBIEHHOCTh U
HACHIIIAEMOCTh KOBaJE€HTHOW cBsi3u. KparHble cBsa3u. BopopoaHas cBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICUCTBUS.

BaneHTHOCT, M BaJE€HTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBbI 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 KOOPAMHALMOHHON XUMUU.

BemectBa  MONEKYJIApHOrO UM HEMOJIEKYJSIPHOTO  CTPOE€HHUS.  THMBI
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, MOJISIpPHAsI KOHIIEHTpauus. HaceleHHuble u

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

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

CKopoCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3MYHbIX (PaKTOPOB.
['omoreHHbl€ U TeTEPOreHHbIE peakiuu. Karains u Katalin3aTopsl.

OOpatumbie U HEOOpaTUMbIE peakini. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecHUsl. DaKTOphI, BIUSIONIME HA IOJOKEHHE XHUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckass auccouuanus. CuiibHble M ciaOble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIAHBIX PacTBOPOB: KHUCJIOTHas, HEUTpasbHas,
menoyHad. Bogoponusiii nokaszatens (pH) pactBopa. ['maponus coneil. Peakunu
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu.  CTErneHb  OKHUCIIECHUS.
Okucnautenb W BOCCTAaHOBUTENb. [Iporiecchl OKHCIEHHUST W BOCCTAHOBJICHMS.
Baxnelime OKUCAUTENNM W BOCCTAHOBUTENU. METOJ 3JEKTPOHHOro OanaHca.
DJIEKTPOJIN3 pacTBOPOB U PACILIABOB BELIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHS BEIIECTB W WX MPEBPAILLCHUMN:
pa3lioKEHUE TEPOKCUIA BOJIOPOJa B NPUCYTCTBUM KaTalu3aTopa, MOJIEIU
KPUCTAINIMYECKUX PEHIETOK, MPOBEJECHUE PEaKuii HOHHOTO 0OMEHa, OTNpeIeICHHE
cpeAbl pacTBOPOB C IMOMOILIBK) WHIWKATOPOB, M3YyYEHHUE BIMSHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM pPEAKIUH ¢ TOJIOKCHUE XUMHUYECKOTO
paBHOBECHSL.

Heopranuueckass xXuMus.

[Tonoxxenne HemeraiuioB B llepuogndeckon cUCTEME  XMMHYECKHUX
sanemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOCHHUSI UX aTOMOB. Du3nueckue
CBOWCTBA HEMETAJUIOB. AJUJIOTPOIHUS HEMETAIIOB (HA MPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaepoa).

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

lNanorensl. HaxoxxaeHue B mpupoje, COCOObl MOTydeHHs, (PU3UYECKUE U
XAMUYECKHE CBOMCTBA. | aloreHoBOAOpO/Ibl. BaxkHelmme KUCI0POACOACPKALIUE
COEIMHEHHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUIEHHBIE CTIOCOOBI TOTYyUYEeHHUS
rajoreHoB. [I[puMeHeHne rajloreHoB U UX COCIMHEHUM.
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Kucnopon, o3on. JlabopaTopHble U MPOMBIIUICHHBIE CIMOCOOBI MOTy4YEHUS
kuciopoaa. duznueckue U XMMUYECKHE CBOWCTBA U MPHUMEHEHUE KUCIOPOJa U
030Ha. OKCUBI U IEPOKCHUIBI.

Cepa. Haxoxpaenume B mpupoje, CIOCOOBI TOMydeHHs, (Qu3NUecKue u
xumudeckue cBoictBa. CepoBomopon, cymbduasl. Oxcunm cepwi(IV), oxcun
cepri(VI). CepHucras u cepHas KUCIOTBI U UX cojid. OcoOOEHHOCTH CBOWCTB
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 a30THOW KUCIOTHI. [I[pruMeHenue azora
Y €ro COeIMHEHHU. A30THbIE YTOOpEHUSI.

dochop. Haxoxmenwe B mpupojie, CHOCOOBI TMONYYCHHS, (PU3NUECKHE U
xumuueckue cBorictBa. dochuast u ochun. Oxcuawsl Pocdopa, dochopHas
kuciora u e conu. Ilpumenenune Qocdopa u ero coemuHenuit. DochopHbie
yao0peHus.

VYrinepon, HaxoXAeHHE B Mmpupone. AJIIOTPONHBIE  MOAUPUKAIIHH.
dusznueckre W XHMMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOPAa30BAHHBIX
yraepoaom. Okcup yraepoaa(ll), okcua yrimepoaa(IV), yronbHas kuciota u e€
CONU. AKTHBUPOBAaHHBIA yroib, aacopOuus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IpuMeHeHre MpOCThIX BEIIECTB, 0OPA30BAHHBIX YIJIEPOIOM, U €rO
COEIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MoiyudeHus, (pusndeckue u
xuMuueckue cpoiictBa. Oxcun kpemHusA(I1V), kpeMHUEBas KUCIOTa, CUIUKATHI
[Ipumenenue kpeMHuUs U ero coeAnHeHuil. CTeKI10, ero MmojayyeHue, BUIbl CTEKIIA.

[Tomoxenne MetamioB B [lepronueckor CUCTEME XUMUYECKUX SJIEMEHTOB.
OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000J0YeK aTOMOB MeTayioB. OOmmme
dbu3uyeckre CBOWCTBA MeTauioB. [IpuMeHeHHE MeTa/uioB B OBITY U TEXHUKE.
CmutaBel METAIIOB.

DNEKTPOXUMHUUYCCKUN  psifil HampspkeHud MeTtawioB.  OOmmue  crnocoOb

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

Obmas xapaktepuctuka MeTtaisioB [A-rpymmel [lepuogudeckoir cHUCTEMBI
XUMUYECKUX 0dJeMeHTOB. Harpuii wu kanmuii: mnonydeHue, (QU3HYECKUE U
XUMHYECKUE CBOMCTBA, IPUMEHEHNE MMPOCTHIX BEIIECTB U UX COCITMHEHUM.

OO6mrast xapakrepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cucTembl
XUMUYECKUX OJJIEMEHTOB. MarHuii ¥ Kalbli: mMoJdydeHue, Qusnyeckue W
XUMHYECKUE CBOMCTBA, IPUMEHEHUE IIPOCTBIX BELIECTB U UX COCIUHECHUM.
JXKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.
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AoMUHMIA: TIONTy4eHHEe, (PU3NUYECKUE U XUMHUECKHE CBOMCTBA, MPUMEHEHUE
POCTOTO BEIIECTBA M €ro coeAuHeHHuil. AMQOTEpHbIE CBOWCTBA OKCHIA U
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(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHCJIMTEIIbHBIE CBOMCTBA. [loydueHre u npuMeHeHne Xxpoma.

dusnyeckue M XUMUYECKHE CBOMCTBA MapraHla M €ro COEAUHECHUM.
Baxneitmme coeaunenuss wmapranua(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanusi, ero OKUCIUTENIbHBIE CBOMCTBA.

du3nyecKue U XUMUYECKHE CBOWCTBA JKeJie3a U ero coeAuHeHun. OKCUabl,
ruapokcuasl u conu keneza(ll) u sxeneza(lll). ITonyuenue u mpuMeHEHHE Kele3a
Y €ro CIIJIABOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coenqnuHeHur. [lomyyenue u
IIPUMEHEHHUE MEJIU U €€ COCUHECHUM.

[uuk: momydyeHue, (U3MUYECKHE U XHUMUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIAa U TUAPOKCHAA IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHnenune
[IAHKA U €r0 COeIUHCHUH.

OKCIEpUMEHTAIbHBIE METOAbl HW3YYEHHsI BEIIECTB M WX IPEBPALLICHHI:
u3ydeHue oOpaslloB HEMETAJJIOB, TopeHue cepbl, (ocdopa, xenesa, MarHus B
KHCJIOPOJIE, H3Yy4YeHUE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJICHCTBHE
MICIOYHBIX U IIEJIOYHO3EMETbHBIX METAJUIOB C BOJOW (BO3MOXHO MCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), B3aMMOJICUCTBHE IIMHKA W JKelie3a C PacTBOPAMH KHCIOT U
HIEJI0YEN, KAYECTBEHHBIE PEAKIIMA HA HEOPraHWUYECKUE aHHOHBI, KATUOH BOAOPO/Ia
W KAaTUOHBl METAJUIOB, B3aWUMOJECHCTBUE THUJPOKCUIAOB QIOMHUHHUS W IMHKA C
pacTBOpaMH KHUCJIOT W IIEJIOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/a4 M0 TeMaM
«"amorensly, «Cepa U e€ coemuHeHUs», «A30T U Gochop U UX COCTUHCHUS,
«Mertasibl TIIaBHBIX TOATPYIID», « MeTamibl TOOOYHBIX MOATPYTII.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOMYUBOTO pa3BUTHS yenoBeuecTBa. [lonsarue
0 HAy4YHBIX METOJAaX IIO3HAHHUS M METOAOJIOTMA HAYYHOIO HCCIEAOBAHMUS.
HayuHble mpyuHIMITEI OpraHu3aluy XMMUYECKOTO Npou3BoaACTBa. [IpomblieHHbIE
CIOCOOBI TTOTYUEHUs BaXXHEUIIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUAKa,
CEepHOI KHUCJIOTHI, MeTaHoJa). [IpoMbIlIeHHBIE CITIOCOOBI MOJYYEHUS! METAJIOB U
CIUIaBOB. XMMMYECKOE 3arpsi3HEHUE OKPYKAKOWIEH CPEAbl U €r0 MOCIEACTBUSL.
Ponp xumun B 06ecnieueHNH SHEPTeTUUECKON 0€30MaCHOCTH.

Xumuss ©W 310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuna
HCMOJIb30BaHNs JICKAPCTBEHHBIX MpenapaToB. Posib XumMuun B pa3BUTUHA MEJULIVHBI.
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XUMMS MU OCHOBHBIC KOMITOHCHTBI, ITUIIEBLIC J0OaBKH. Pojib XMMHUHM B
oOecreUyeHUH MUIIEBOI 0E30ITaCHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuiia
0€30MacHOT0 HCMOIB30BAaHUS TIPErapaToB OBITOBOW XUMHH B TOBCEIHEBHOM
JKU3HH.

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

XHUMHS B CEIIbCKOM X03s11cTBe. OpraHMdecKue U MUHEPaIbHBIC YI00PECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pHUalIbl, KpPacKH, CTEKJIO, KepaMHKa.
Marepuansl piist anekTpoHukd. HanorexHonoruu.

Pacuétnpie 3amaun.

Pacuétel: Macchl BemiecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WU O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEaKIMU BEIECTB,
Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pEaKIMU, €CJIM OJIHO U3
BCILIECTB MMEET MpHMECH, Macchl (00BhEMA, KOJHWYECTBa BEIECTBA) IIPOJIYKTA
peaKuMM, €CIM OJHO M3 BEIIECTB JAaHO B BHUJIE PACTBOpa C ONPEACIEHHOU
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JOJM U MOJISIPHOU
KOHIICHTpAIlMM BEILIECTBA B PAcTBOpPE, JOJU BBIXOJA MPOJIYKTA PEAKIUU OT
TEOPETUYECKHA BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanmzanust  MeXOpeAMETHBIX  CBs3€d TpU  W3YyYeHUH OOmed wu
HeopraHuueckoi xumuu B 11 Kiacce oCylecTBIsSCTCS Yepe3 MCMOJIb30BaHUE KaK
00IIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATHH, MPUHATHIX B OTACIBHBIX
npeaMeTax €CTECTBEHHO-HAYYHOTO LHUKJIA.

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

dusnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OIJICKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOMBI, PAIMOAKTUBHOCTb, MOJICKYJIa, SHEPTETUUECKUN YPOBEHbD,
BEILIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSIHME BEIIECTBA, WJICAJIbHBIM Ta3,
bu3nYecKre BETUIMHBI, €IUHHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHusm, 3KocucTeMa, onochepa, MeTaboInu3M, MaKpO-
1 MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOIbI, HYKIICUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK PHEPTUU B DKOCUCTEMAX.

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

TexHooTUs: XUMUYECKass MPOMBIIUIEHHOCTh, METALTYPTHS, CTPOUTEIIHHBIE
MaTepuaibl, CEIbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MHUIIEBAs MPOMBIIIJICHHOCTD,
dbapmarneBTHIECKAS MPOMBIILIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX
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I[IpCriapaTtoB, IIPOU3BOACTBO KOHCTPYKIHOHHBIX MATCPHUATIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'HH.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XM
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

B CcOOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM TMOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJbTATOB OCBOEHUS MpeaMeTra «XUMHUS» Ha YPOBHE CPEIIHETO
oOmiero oOpa3oBaHUsl BBIIETCHBI CIEAYIONIME COCTABISIONIAE: OCO3HAHHE
0OyYaloIMUMHUCA POCCUMCKOM Tpa)KJaHCKOM HWIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTA M CAMOOIPEEICHUIO; HATMYME MOTUBALIMK K
0Oy4eHHIO; TOTOBHOCTh UM CIOCOOHOCTh OOYYalOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIMA B OOIIECTBE TpaBWJIAMHM M HOPMaMH TIOBEJICHMS; HaJIUYHE
MIPABOCO3HAHUS, SKOJOTUUYECKON KYJIbTYpPhl; CHOCOOHOCTh CTAaBUTH LIEJIU U CTPOUTH
KU3HEHHBIE TUUIaHBI.

JInyHOCTHBIE pe3yJIbTaThbl OCBOCHUSI IMpeaMeTra «XHMUS»  OTpa)karoT
c(hOpPMHUPOBAHHOCTh OIbITA I[IO3HABATEIBLHOM U MPAKTUYECKOW JEATEeIbHOCTU
00yyJaroImuxcs B MPoIiecce peain3alui 00pa30BaTeIbHON JEATEIIbHOCTH.

JIn4HOCTHBIE pe3ysbTaThbl OCBOCHUS IMpeaMeTa «XUMHUSD» OTpa)xaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHOM M MPAKTHUUYECKOW JESTEIHHOCTH
0o0yyarommxcsi B MPOIECCe peanu3aluu 00pa30BaTEeIbHOW NESITEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHUsI 00YUYaAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBaXKCHUSI K 3aKOHY U IPABOTIOPSIIIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U MOpaBUIaX MEKIMYHOCTHBIX
OTHOILIEHUI B KOJUUIEKTUBE;

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

CIIOCOOHOCTH TMOHMMaTh WU NPUHUMATh MOTHUBBI, HAMEPEHUs, 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 TBOpPUECTBAa B OOJACTH TEOPUH W MPAKTHYECKOTO
NPUIOKEHHUSI XUMHUH, OCO3HAHUSA TOTO, 4YTO J[AaHHBIE HAyKH €CThb pe3yJbTar
JUIMTEBHBIX ~ HAOMIOJACHUN, KPOMOTIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;
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MHTEpeca M II03HAaBaTEJIbHBIX MOTHUBOB B MOJYYEHHMH W TOCIEAYIOLIEM
aHaJin3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE4EeCTBEHHOM
XUMUW;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOT0 MIOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUU, CBS3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU,
¥ TIPUHAMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICh HA MOPAIbHO-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:

NOHUMaHUSl IEHHOCTeW 370poBOro u Oe3omacHoro oOpa3a >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;

MOHMMAHUA [EHHOCTH TPaBWJI HMHAWBUAYATBHOTO U  KOJUIEKTHBHOTO
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  KOMIIETEHTHOCTH B  y4eOHO-MCCIEI0BaTEIbCKON
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 MIPUPOAOTIOIB30BAHNS;

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

HAJIMYMS PA3BUTOTO SKOJIOTMUYECKOTO MBIIIJICHUS, YKOJTOTUYECKON KYIbTYPHI,
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 Pa3BUTHS
HAyKHU U OOIIECTBEHHOM MPAKTUKH;

MOHMMAaHUSl CHeluUKA XUMHUU KakK HayKd, OCO3HaHUA €& poiu B
(GbopMUPOBAHHUN PAIIMOHAIBHOTO HAYYHOI'O MBIIUICHHS, CO3JaHUH IIEJIOCTHOIO
npeAcTaBiIeHUsS 00 OKPYKaroIeM MHUpPE KaK O €IMHCTBE MPHUPOJILI 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 KYJIbTYpbl, B PEHICHUU TIJI00aTbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBONW U SKOJIOTHYECKONW 0€301MacHOCTH, B Pa3BUTUH MEIMIIMHBI, 00ECIICUCHUH
YCJIOBUH YCTIEITHOTO TPY/Ja 1 SKOJOTHUYECKH KOM(POPTHON KU3HU KaXKJIOTO 4jieHa
o0IIecTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh
noJiydyaeMble 3HaHUS IS aHaIu3a U OOBSICHEHUS SIBJICHUU OKPY>KaloIero Mupa u
MPOUCXOAIINX B HEM U3MEHCHHH, YMEHUS JIeJIaTh 0OOCHOBAHHBIC 3aKIIOUCHUS 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 KapTUHBI MHUpPa W CHeNU(HUKy METOJOB ITO3HAHMS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHUS, SIBJICHHE,
polece, CUCTeMa, Hay4YHbId (PaKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopusl, NCCIIEI0BAaHUE, HAOIIOICHNE, U3MEPEHNE, SKCTIEPUMEHT U JPYTHE);

YHUBEpCaIbHbIC YUcOHBIC NeicTBHs (TO3HABaTEIbHBIC, KOMMYHUKATUBHEIE,

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

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

BHIOMpATh OCHOBAHUSI M KPUTEPUU i1 KiacCU(UKAIMU 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 pElIeHUU YYeOHBIX IO3HABATEIbHBIX W IPAKTUYECKUX 3ajad,
OPUMEHATh HA3BaHHBIE MOJIEIIBHBIE MPEACTABICHUS IS BBISBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBble MccCIeN0BaTEILCKHE 1eCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOI'O IO3HAHMS BEIIECTB U XMUMHYECKUX
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 CAMOCTOSITEIBHOIO IJIAHUPOBAHUS 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 MPOJICTIAHHOMN paboTe;

MpuoOpeTaTh OMNBIT YYEHWYECKOW UCCIIENOBATEIbCKOW W TPOEKTHOMU
JESITeIbHOCTH, MPOSBIATh CHOCOOHOCTH U TOTOBHOCTh K CaMOCTOSATEIbHOMY
MIOMCKY METOJIOB pPEIICHUS] NPAKTUYECKUX 3a]ad, NPUMEHEHHUIO PA3IHYHBIX
METO/I0B ITO3HAHMSI.

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 JOCTOBEPHOCTh 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);

UCIIONIb30BaTh HAYYHBIA S3BIK B KayecTBE CpEACTBa MpH pabore ¢
XUMUYECKON uHpOpMalMe: NpUMEHSITh MeXNpeaMeTHble ((pu3nueckue Hu
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIbI, (JOpMYIIbl, aO0OpEBUATYpPbI, HOMEHKIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIHNYCCKUC CPCACTBA HAT'TLAJHOCTH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeliCTBHUSA:
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3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeéMOM TEMBI B XOJI€ JTMajIora 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 KCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaM3allii Y4eOHOro MPOEKTa, U (hOPMYIUPOBATH BBHIBOIbI
10 pe3yJbTaTaM MNPOBEAEHHBIX MCCIIEIOBAHUM ITYTEM COIIACOBAHMUS MO3UIUU B
XoJ1e 00CyXIeHHsI 1 OOMEHA MHEHUSIMU.

PeryisiTuBHBIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

CaMOCTOATENIHO IIJIaHUPOBATh M OCYILIECTBISATH CBOK II03HABATEJIbHYIO
NEATENbHOCTh, ONpelNessas €€ Lenu M 3aJadd, KOHTPOJUPOBATH MU IO MEpe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh MpeiaraeéMblii aJrOpPUTM JIEUCTBHM TIpH
BBIMIOJTHEHUH Y4YEOHBIX M HCCIEAOBAaTENbCKUX 3a/ad, BBIOMpaTh Hambosee
3¢ (}EeKTUBHBIA CHOCOO MX pEIIEHUs € Y4ETOM IIOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBJIATh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHaIM3a WU
CaMOOLICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOECHUS MPOTrPAMMBI 110 XUMHMH Ha YTITyOJIEHHOM
YPOBHE Ha YPOBHE CpPEIHEr0 OOILIEro oOpa3oBaHUs BKIIOYAIOT CHEUU(PUUYECKUE
U1 y4eOHOTo mpeaMeTa « XUMUsS» HayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBHIA
[0 OCBOEHUIO, MHTEPIPETAIIMN U NMPEOOPa30BAHUIO 3HAHUN, BUBI JESATEIbHOCTH
[0 TOJYYEHUIO HOBOTO 3HAHMUS M NPUMEHEHHWIO 3HAHUU B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJbHBIX )KU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C XUMHUEN. B
OporpaMMe IO XHMHH IPEAMETHBIE pe3yJbTaThl MPEIACTABICHBI IO TOAaM
U3Y4YCHUS.

10 KUIIACC

[IpenMeTHble pe3ysabTaThl OCBOCHHMS Kypca «OpraHuyeckas XuUMUS
OTpaXkaroT:

c(hOpPMHUPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAUYEHWU OPraHHUYECKOU
XUMUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOCCIEUYEHHH YCTONYMBOTO
Pa3BUTHUS YEJIOBEUECTBA B PEIICHUM MPOOIEM SKOJOTMUYECKOM, SHEPTETUUECKON U
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MUIIEBOM 0€3011aCHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MAaTE€pHaJIOB,
HOBBIX UCTOYHUKOB SHEPIHH, B obecrieueHnn palMOHAIIBHOTO
IPUPOIOIIOIB30BaHUSA, B (POPMUPOBAHMM MHUPOBO33PEHHUS M OOIIEH KYyJIbTYpPbl
YeJIOBeKa, a TaKXe€ OHKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY
3JJ0pPOBBIO U IPUPOJHOU CPEAE;

BJIAQJCHUE  CHCTEMOM  XUMHUYECKMX  3HAaHHM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAral0IIMe MOHATUS — XUMUYECKHUM SJIEMEHT, aTOM, AJIpO U AJIEKTPOHHAs
obojouka aroma, S-, p-, d-aToMHBIC OpOHMTaIM, OCHOBHOE M BO30YKAEHHOE
COCTOSIHUS ~aToMa, TUOpPUAM3aAIMsS AaTOMHBIX OpOWTaNe, HOH, MOJEKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTh, CTENIEHb OKHCICHUS, XUMUUYECKasl CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PYyHKIIMOHAIbHAS
rpynmna, pagukai, CTPYKTypHbIe (opmyibl (pa3BEPHYTHIE, COKpaIIEHHBIC,
CKEJIETHBIE), HM30MEpUsI CTPYKTypHass M TNPOCTpPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAas), HW30MEpbI, TOMOJIOTUYECKUM PO, TOMOJIOTH, YTIJIEBOIOPOIbI,
KHCJIOPOJI- U a30TCOJEPIKAINE OPraHUYECKHE COCAMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS; TEOPUHU, 3aKOHBI
(mepuoaunueckuii 3akon J[. . MengeneeBa, Teopusi CTPOEHUS OPTaHUYECKHUX
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
MOHUMAHHS TPUYUHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBJICHUI; TIPEACTaBICHUS
0 MEXaHM3MaX XHMHUYECKHX pPEaKlHi, TEePMOJUHAMHUYECKUX M KHUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHWs, O B3aMMHOM BIIMSIHUM ATOMOB U TPYIIIl aTOMOB
B MOJIeKyJ1axX (MHAYKTUBHBIA U Me30MepHbIN 3¢ dexTrl, opuenTanTsl [ u Il pona);
(haKTOJIOTHYECKHE CBEICHUS O CBOWCTBAX, COCTAaBE, MOJYyYCHHH W O€30MacHOM
WCIIOJIb30BAaHUN BAXKHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYCCKOU
NEATeIbHOCTU ~ 4eJIoBeKa, OOIMMX  HAy4YHbIX  MOPUHIUIIAX  XUMHUYECKOTO
MIPOU3BO/ICTBA (HAa MPUMEPE MPOU3BOACTBA METaHOJIa, IepepaboTku HeDTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIE MPHU3HAKH TMOHATHIA,
YCTaHABIIMBaTh UX B3aUMOCBSI3b, MUCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHS MPHU
ONMCAHWUU COCTaBa, CTPOCHHUS U CBOMCTB OPTAaHUYECKUX COEAUHEHUN;

c(hOpMUPOBAHHOCTh YMECHHIA:

HCIIOJB30BaTh XMUMHUUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUS MOJICKYJISPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJI OPraHUuYECKUX
BEILIECTB;

COCTaBJIATh YPAaBHEHHS] XMMHUYECKUX PEAKLM U PaCKpbIBaTh UX CYUIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMA  TOCPEICTBOM  COCTAaBJIEHUS
AJIEKTPOHHOTO OajlaHca JTUX peaklMil, peakuuid HOHHOTO oOOMeHa MyTEM
COCTABJICHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHU;
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M3TOTaBIIMBATh MOJEIM MOJEKYJ OPraHUYECKUX BEUIECTB ISl MIUTIOCTPALUU
UX XUMHYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTAHABIUBATH MPUHANICKHOCTh M3YYECHHBIX
OpPraHMYECKUX BEIIECTB IO HMX COCTABY M CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpynmne COeAMHEHWH, JaBaTh WM Ha3BaHUS 1O CHCTEMaTHYECKOU
HomeHkaatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHMS ISl OTAEIIbHBIX
NpeiCcTaBUTENIed OPraHMYeCKUX BELIECTB (ITUJIEH, alleTUJIEH, TOJYOJI, TJIULEPHH,
ATUWICHTJUKOIb, (GeHos, (QopMaiabAeThl, aleTalbJeTh, AaleTOH, MYypaBbHHAS
KHUCJIOTa, YKCYCHAsl KUCJIO0Ta, CTEApUHOBAsA, OJICMHOBAs, aJIbMUTUHOBAS KUCJIOTHI,
TJIMIMH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JTUBUHUI, U30MPEH, XJIOPOIPEH,
CTUPOJ U IpyTHUE);

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

c(OPMHUPOBAHHOCTh YMEHUS TPUMEHATH TMOJOKEHUS TEOPUH CTPOCHUS
oprannveckux BemectB A. M. bytiepoBa ais o0bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBA U CTPOECHUS,

chOpMUPOBAHHOCTh ~ YMEHHUU  XapakTepu3OBaTb  COCTaB, CTPOCHHUE,
bus3nUecKkue W XUMUYECKHE CBOWCTBA TUMUYHBIX TPEICTABUTENICH pPa3TMUHBIX
KJIACCOB OPTaHMYECKHUX BEILIECTB: AJTKAHOB, HUKJIOAIKAHOB, AJIKEHOB, aJKA/INECHOB,
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 TMOJTBEPXKJIATh Ha KOHKPETHBIX MpHUMeEpax
XapaKkTep 3aBUCMMOCTH PEAKIIMOHHON CITIOCOOHOCTH OPraHMYECKUX COSIUHEHUN OT
KPaTHOCTH U THUIIA KOBAJICHTHOMU CBSI3H (G- U TM-CBSI3U), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYyNI aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOJTHOTO
Ceipbst (He(Th, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro MepepaboTKH W
MPaKTUYECKOE TPUMEHEHUE TIPOAYKTOB MepepaboOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHWUNW O €CTECTBEHHO-HAYYHBIX
MeTOJaxX IMO3HaHUs — HAOIIOJACHUHU, U3MEPEHUU, MOJCIUPOBAHUH, IKCIIEPUMEHTE
(peaJIbHOM U MBICIIEHHOM) U YMEHUSI IPUMEHSTh 3TU 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: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHHUM C
MOHATUSIMUA U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st
0oJyiee OCO3HAHHOTO TOHWMAHHUSl CYIIHOCTH MaTEepUATBHOTO EIWHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUM IS OOBSICHEHUS M
MIPOTHO3UPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOTY;

c(OpPMHPOBAHHOCTh YMEHHU: TPOBOJUTH paCUYEThl MO0 XUMHUYECKUM
dbopMynamM ¥ ypaBHEHHSIM XUMHUYECKUX PEAKIMM C MCIOIb30BaHUEM (PU3HUYECKHUX
BeIMYMH (Macca, OO0BEM Ta3oB, KOJUYECTBO BEIIECTBA), XapaKTEPUIYIOIIUX
BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACYETHI MO HAXOKIACHUK) XHUMUYECKOU
dbopMynBl BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJISIM XUMHYECKUX DJIEMECHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATh, AHAIM3UPOBATH U OLICHUBATH
C TIO3UIUHA  DKOJOTHYECKOM  O€30MacHOCTH  TMOCHENCTBUS  OBITOBOW U
IPOU3BOJICTBEHHOM JEATEIBHOCTH YEJIOBEKAa, CBS3aHHOW C TepepadOoTKOM
BEIIIECTB, UCIOJIb30BATh MOJYYECHHBIC 3HAHUS I MIPUHITUSA TPAMOTHBIX PEIICHUMN
po0JieM B CUTYyaIUsIX, CBI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHI: CaMOCTOSTEIHHO IUTAHHUPOBATH W TMPOBOIUTH
XUMUYECKUN DSKCIEPUMEHT (TOJIydeHHEe M H3YyYCHHE CBOMCTB OpPraHUYECKHX
BEIIIECTB, KAYECTBEHHBIC PEAKIMHU YTIJIEBOAOPOJOB pA3JIUYHBIX KIJIACCOB U
KHCJIOPOJICOJIEPKAIIMX OPraHMYECKUX BEIIECTB, PEUICHUE SKCIEPUMEHTaIbHBIX
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 JOCTOBEPHOCT;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIIo1aTh MpaBuUia SKOJOTHYECKH 11e71eCO00pa3HOTO MOBEACHUS B OBITY U
TPYIOBOW JEATEIbHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3J0POBbS, OKPYXKAIOIIEH
MIPUPOJTHOM Cpelibl U JOCTHIKEHHUS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HaBaThb OINACHOCTb TOKCHYECKOTO JEWCTBHUS Ha >XUBbIE OPTaHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICH rtokazarens [1JIK;

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

c(hOpMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKON MHGOPMAIINH B PA3IMYHBIX UICTOYHUKAX (HAydyHAs U y4eOHO-HAydHas
JIUTEpaTypa, CpelcTBa MaccoBoil nHpopmaruu, UHTepHET U ApyTHe), KPUTHUECKH
aHAIM3UPOBAaTh XUMHUUECKYI0 MH(MOpMaIUIO, riepepadaThiBaTh €€ U MCIOIb30BATh
B COOTBETCTBHUH C IOCTABJICHHON YUeOHOU 3a1auei.
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11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOIas 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 OOECIEUCHHH DPAIIMOHAIBLHOTO MPUPOIOIOIH30BAHUS, B
dbopMHpOBAaHUK MHPOBO33pEHUS M OOIIEH KyJIbTypbl 4elIOBeKa, a Takke
AKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3I0POBBIO U MPUPOIHOM

cpene;
BJIAQJICHUE  CHCTEMOW  XMMHYECKHX  3HAHHMW, KOTOpas  BKIIOYACT:
OCHOBOTIOJIAraloONIUe IMOHATHS — XHMHYECKHH DJJIEMEHT, aTroM, SJIpo aToMa,

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, WOHHAS, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMUECKasT pPEmi€TKa, XUMHUYECKas pEeakius, pacTBOp, OJICKTPOJIUTHI,
HEAJICKTPOIUTHI, AJICKTPOJIUTHYECKAsT JAWCCOLMAINS, CTEIEeHb JTUCCOIMAIIHH,
BOJOPOJHBIN TIOKa3aTeldb, OKHCIHUTEIb, BOCCTAHOBHTEIb, TEIUIOBOH 3(dekT
XUMHUYECKOW peaKIiuu, CKOPOCTh XUMHUECKON peaKIui, XMMHUICCKOE PAaBHOBECHC;
TEOPUH U 3aKOHBI (TCOpHUS DJICKTPOJUTUYECKOW JMCCOIMAIIAN, TMEePUOIUICCKHMA
3akoH /.M. MeHnneneeBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHCHHS U
MPEBPANICHUS] SHEPTUN TIPH XUMHYECKUX PEAKIUIX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIECTB, 3aKOH JEUCTBYIONIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHUH, MHPOBO33PEHUYCCKHE 3HAHWA, JIeKallkWe B OCHOBE ITOHUMAaHHUS
NPUYUHHOCTH M CHCTEMHOCTH  XHMHYECKMX  SBJICHUH;  COBPEMCHHBIC
IpEACTaBICHUS O CTPOCHUU BEIIECTBA HAa aTOMHOM, HOHHO-MOJCKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSX; TIPEACTaBICHHUS O MEXaHU3MaX XHUMHYECKHX
peakiui, TEpMOJWHAMHYECKUX M  KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HUX
MPOTEKaHUS, 0 XUMUYECKOM PaBHOBECHH, PACTBOpPAX W JHUCIIEPCHBIX CHUCTEMaX;
(haKkTOIOTHYECKHE CBEICHUS O CBOWCTBAX, COCTaBE, MOJYYCHHUH U OE30macHOM
WCIIOJIb30BAaHUN BKHEHIIIMX HEOPTAHMUYECKHX BEIISCTB B OBITY M MPAKTHUYCCKOU
NEATETbHOCTH  YEJIOBEKa, OONIMX  HAyYHBIX  MPUHINNAX  XHMHYECKOTO
IIPOM3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMCHMI: BBIABIATh XapaKTepHbIE TMPU3HAKHU TMOHSITHH,
yCTaHABJIMBATh WX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHME MOHITHS TPHU
OTIMCAaHWH HEOPTAHMUYECKHX BEIIECTB U WX MPEBPAICHUH;
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c(hOpPMHUPOBAHHOCTh YMEHHSI HCIOJB30BATh XUMHUYECKYIO CHUMBOJUKY IS
coctaBieHuss (OpMyJ BEIIECTB H  YPaBHEHMM XHMHUYECKHX  pEaKIIuil,
cucremarnueckyro HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEJIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OINpPENESATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
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 ITPU3HAKAM (YUCITY
U COCTaBy pEarupyrolux BeIIEeCTB, TEIIOBOMY 3(h(DEKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIICHUS OJJIEMEHTOB, OOpaTUMOCTH, Yy4YacTUIO KaTaju3aTopa H
JPYTHE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU /IS KIacCUpUKAITTU
M3Y4YaeMbIX BEILECTB U XUMUYECKUX PEAKIIUI;

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

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepHU30BaThb JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMMHYECKHX 3JJIEMEHTOB I[E€PBOTO—UYETBEPTOrO IIEPUOJIOB
[lepuomnueckonn  cucremsl .M.  MengeneeBa,  UCHOJb3yd  IOHSITHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUECKUE MOTYpPOBHU», «S-, P-, d-aTOMHBIE
opOuTanu», «OCHOBHOE MU BO30YXIEHHOE HHEPreTUYECKUE COCTOSHHS aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKUX SJIEMEHTOB U HX
coequHeHUM no nepuojgaMm U rpynnaMm Ilepuommueckon cucremsr /. N.
MeHneneeBa, BaJCHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYECK;

c(hOpPMHPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHUYECKUE  CBOMCTBA  BEHIECTB  pA3IMUHBIX  KJIACCOB, MOATBEPXKAATh
CYILIECTBOBAHUE TEHETUYECKOU CBS3M MEXKIYy HEOPraHWYECKMMHU BEIIECTBAMU C
MOMOILBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

c(OPMHPOBAHHOCTh YMEHHUSI PACKphIBaTh CYIIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTABIICHUS DJIEKTPOHHOrO OajiaHca
ATUX PEaKIUW; peakIuii MOHHOTO OOMEHa MyTEM COCTaBJICHUS WX TOJHBIX H
COKpAIIEHHBIX  HMOHHBIX  yPaBHEHUW;  pEAaKUMM  TUOPOIM3a;  peaklui
KOMILJIEKCO0Opa3oBaHusl (Ha MpuMepe TUAPOKCOKOMILUIEKCOB IIMHKA U AJIIOMUHUS );
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cOPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIMA C YYETOM HX SHEPreTHUYECKUX XapaKTEPHUCTHUK, XapakKTep
U3MEHEHMSI CKOPOCTH XHMMHYECKOW pEakUMM B 3aBUCUMOCTH OT PA3JIUYHBIX
(dakTOpOB, a TaKKe XapaKkTep CMEIIEHUSI XUMUYECKOTO PABHOBECHS MO/1 BIUSHUEM
BHEIIHUX Bo3zaeicTBui (mpuHuun Jle llarense);

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXallke B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHUsI CEpHOM KHUCIOThI, aMMHUaKa,
oOlye HayyHble MPUHLIMIBI XUMUYECKHMX MPOU3BOICTB; LIEJIECO00PA3HOCTD
OPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHU
3pEHHs COOTHOLUEHUS PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOIO
MO3HAHUS SIBICHUI NpUpOAbl — HAOMIOIEHHUE, HW3MEPEHHE, MOJECIHPOBAHUE,
AKCIIEPUMEHT (peaslbHbI U MBICIICHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
yYMEHUS IPUMEHATh 3TH 3HAHUS TIPU IKCIIEPUMEHTATBHOM MCCIIEIOBAHNHN BEIIECTB
U Uil OOBSICHEHHMs] XMMHMYECKHUX SIBIICHUH, HMEIOUIMX MECTO B THPHUPOJE,
IPAKTUYECKOMN IEATEIIbHOCTH YEJIOBEKA U B IOBCETHEBHOM 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 YMEHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BAHUEM
MNOHATHI «MaccoBasi J10JIsl BEILIECTBA B PAaCTBOPE» M «MOJIApHAs KOHUEHTPALIM;
Macchl BelecTBa WM 00bEMaA raza 1o U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB; TEIIOBOTO d(dekTa
peaKkiMM; 3HAUYCHUSI BOJOPOJHOIO TOKa3aTessi pacTBOPOB KHCIOT U IENOYEH C
M3BECTHON CTEMEHbIO JTUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBa BEIECTBA)
MPOJIYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpEICIEHHOM MAacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(MMeeT NpHUMECH); NOJM BbIXOAAa NPOAYKTa peakluuu; OOBEMHBIX OTHOILECHUN
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIBHO IJIAHUPOBATh U IMPOBOIUTH
XUMHUECKUH  DKCIIEPUMEHT  (NIPOBEIEHUE  pEaKkluil  HOHHOro  oOMeHa,
MOATBEPKIECHUE KAYECTBEHHOIO COCTaBA HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO WHJWKATOPOB, W3YYEHUE BIUSHUSA
paznuMYHbBIX  (PAKTOPOB HAa  CKOPOCTh XUMHUYECKOM  peakluuu, perieHue
AKCIIEPUMEHTAJIbHBIX 3a7ady no TemaMm «Mertamwisy u  «Hemeramisl») c
coOJII0ICHHEM TIpaBUJI OE30MaCHOr0 OOpalleHUs! C BEIIECTBAaMU U JabOpaTOPHBIM
o0opynoBaHueM, (QOpMyJIUpOBaTh ILE€Nb HCCIENOBAaHUS, MPEACTABIATH B
pa3iauuHON (opMme pe3yibTaThbl HKCIEPUMEHTA, aHAIU3UPOBATh M OLIEHHWBATH MX
JOCTOBEPHOCT;
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c(hopMHUPOBAHHOCTHh YMECHHI: COOTFOAATh MTPaBHJIA IMOJB30BAHUS XUMHYIECCKON
nocynod ® jabopaTOpHBIM OOOpyJOBaHHEM, OOpalleHHs ¢ BENIeCTBAMU 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
Cpelabl W JOCTWKEHUA €€ YCTOMYMBOTO Ppa3BUTHSA, OCO3HABaTh OIACHOCTH
TOKCUYECKOTO JICMCTBHS HA KUBBIE OPTaHU3MBI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHMMas cmbici nmokazarens [IJK;

c(hOpMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh IICJICHAIIPABICHHBIA TOUCK
XUMHAYECKOW nH(DOpPMALMK B Pa3IMUYHBIX UCTOYHUKAX (HayyHas ¥ yueOHO-HaydHas
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 KITACC
KosanuyectBo yacos JIEKTPOHHbBIE
Ne HaumeHnoBanue pa3iesioB U TemM (uudpossbie)
Kontpoabsnbie | IIpakTnueckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/IbHBIE
padoThI padoThI
pecypchl

Pa3nen 1. Teopernyeckue OCHOBbI OPraHUYeCcKOM XUMMHU

[Ipenmer oprannveckoit xumuu. Teopus

1.1 CTPOEHHS OpraHuYecKuX coenquHeHuit A. M 8 proaorexa HOK
. P p 21\ - VL https://m.eds00.ru/d69d{650
Bbyrneposa
Hroro no paszneny 8

Pa3nen 2. Yraesoaopoasl

21 [IpenenbHble yraeBogOpOAbl — aJIKaHBI, 5 bubnmnoreka [JOK
' UKJIOATIKAHBI https://m.edsoo.ru/d69df650
)7 HenpenenbHble yriieBOAOPOABI: alIKEHBI, 14 1 bubnuorexa [JOK
' alIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bubmmoreka [JOK
2.3 A 8
POMATH{ECKILE YIIICBOOPO/EI (apetibi) https://m.edsoo.ru/d69df650
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJOPOAOB U UX 4 bubnmoreka [JOK
' nepepaboTKa https://m.eds00.ru/d69df650
bu6nmoreka [JOK
2.5 r 4 1
ATOTCHIIPOMSBOIILIC YITIEBOROPOAOD https://m.edso0o.ru/d69df650
Hroro no pazneny 35

Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coenHeHust

3.1 Cruptel. denon 11 1 bubmuorexa [JOK
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KapOoHunbHBIC COSTUHEHMS: alTbICTUIBI U

bu6mmoreka [JOK
3.2 keToHbl. KapOoHoBbIe KUCITOTHI. CIIOXKHBIE 21 hitps:/m.cdsoo.ru/d69d650
a¢upsl. XKupsi
bu6mmoreka [IOK
3.3 Y TIeBOE ? https://m.edsoo.ru/d69df650
Hroro no pazgeny 41
Pa3nen 4. A3orconep:xaniue OpraHnyecKue coeUHEeHUs
4.1 AMuHBI. AMUHOKHCIIOTHL. benkn 12 bubmorexa LOK
https://m.edso0.ru/d69df650
Hroro no pazneny 12
Paspnen 5. BeicOKOMOJIEKY I PHbIE COCTUHEHUS
5.1 BricokoMoaeKyIsapHbIe COSIMHEHUS 6 bubmorexa HOK
' yip A https://m.edso0o.ru/d69df650
Hroro no pazueny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102
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11 KITACC

KoimnyecTBo yacoB DJIEeKTPOHHbIE
HaunmeHoBaHue pa3aesioB U TEM nudpoBbie
Ne i/m P Konrpoabnsie | IlpakTnyeckue (1udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3nen 1. Teopernyeckne 0CHOBbI XMMHH
Ctpoenue atoma. [lepuognyeckuii 3aKoH
1.1 u Ilepuogudeckas cucTeMa XUMHYECKUX 9 bubmmorexa OK
' proa https://m.edsoo.ru/2dd57f24
snemenToB . 1. Menaeneepa
12 CrpoeHnue BemectBa. MHOT0OOOpasue 1 1 bubmuorexa [HOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bu6nuoreka [JOK
1. X 1 1
3 HMIECIde peaiinti ? 3 https:/m.edsoo.ru/2dd57124
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi Xumust
but6mmoreka [JOK
2.1 H 1 1
eMETaILIbL 3 3 https://m.edsoo.ru/2dd57f24
22 MeTamist 23 1 2 Bubmmorera [IOK
https://m.edsoo.ru/2dd57124
Uroro no pazneny 54
Pazngen 3. Xumus u :Ku3Hb
11 Metoabl mo3HaHU B XUMUHU. XUMUS U 9 but6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 102 4 8
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI I YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HHTEPHET

bu6mmoteka LIOK https://m.edsoo.ru/2dd57f24
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