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OenepanbHas pabodas mporpaMma Mo ydyeoOHOMY npeamery «Xumus» (0a30BbIid
ypoBeHb) (mpeameTHas o0nacTh «ECTeCTBEHHO-HAaydHbIE TIPEAMETHD) (Haiee
COOTBETCTBEHHO — MPOrpaMma Mo XUMHUU, XUMUS) BKIIOYAET MOSICHUTEIBHYIO 3aIlHCKY,
coJiep’kaHue O0y4YeHUsl, TUIAHUPYEMbIe PE3yJIbTaThl OCBOCHHUS MPOrpPaMMBbl M0 XUMUH,
MJIaHUPYEMbIE PE3yJIbTaThl, TEMAaTUYECKOE TIJIAHUPOBAHUE.

[TosicHuTenbHasT 3amucKa OTpakaeT oOIIue IeTd W 3aJauyd U3YUYCHHUS XUMUHU,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX MPEANOChUIOK K €€ W3YYEHHUI0 O0ydYarolUMHUCH,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TaKXe IOAXOJbl K OTOOpY COAEp>KaHufi,
K ONpPEICJICHUIO TUIAHUPYEMBIX pPE3yJIbTaTOB M K CTPYKType TEeMaTHYECKOIo
MJIAHUPOBAHUS.

Conepxanue OOy4eHHUSI PACKPBIBAET COJIEpXKATENbHbIC JIMHUW, KOTOPBIC
NpeaaraloTes i 00s13aTeIbHOT0 U3YYEHHS B KaXKJIOM KJacCe€ Ha YPOBHE CPEIHETO
o01iero ooOpa3oBaHus.

[Inanupyembie pe3yabTaTbl OCBOCHHMS MPOrpaMMbl IO XUMHUU BKJIIOYAIOT
JMYHOCTHBIE, METaIllpeIMETHbIE PE3yJbTaThl 32 BeCh NEpPHOJ OOyYeHHS Ha YpPOBHE
cpeaHero oOmmIero oOpa3oBaHMs, a TAK)KE MPEIAMETHBIE JOCTIXKEHHUS O0y4Jaromierocs
3a KaX]IbIi Toj 00y4YeHusl.

INOACHUTEJIBHAA 3AIINCKA

[IporpamMmma 1mo XxuMHuM Ha ypOBHE CpEIHEro o0IIero oopa3zoBaHus pa3paboTaHa
Ha ocHOBe @DexepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu
B Poccuiickoit ®denepanun», TpeOOBaHHMI K pe3yiabTaTaM OCBOCHHUS ¢eaeparbHON
oOpa3oBarelbHOM MporpaMmbl  cpeaHero oOmero obpazoBanus (POII COO),
npencraBieHHbIX B DenepalibHOM TOCYJapCTBEHHOM OO0pPa30BaTEIbHOM CTaHIAPTE
COO, c¢ yu€érom Konneniuu mpenojaBaHus y4eOHOTO mpeaMeTa «XHUMH
B o0Opa3oBaTesbHbIX opranuzanuax Poccuiickoit denepaiu, peann3yrommux OCHOBHbIE
o0Opa3oBaTelbHBICE TPOrPAMMbBI, W OCHOBHBIX TOJIO)KeHHH «CTpaTeruy pa3BUTHS
BocnuTanusi B Poccuiickoit ®enepanun Ha nepuon no 2025 roga» (Pacnopspkenne
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIXOA0B K pa3pabOTKe MpOrpaMMbl 1O XUMHHU, K OMPEIEICHUIO 00IIen
cTpaTeruu OOyd4eHHs, BOCHUTAHMS M PA3BUTHS OOYYAIOIIMXCS CPEACTBAMHU y4EOHOTO
npeamera «Xumus» a1 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTaBWJIU
koHUenTyanpHble nonokeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH —LEJEH,
CollepKaHUs, PE3yJbTaTOB OOy4YeHUST M TpeOOBAaHUM K YpPOBHIO TMOJITOTOBKH
BBIITYCKHUKOB.

B cooTBeTcTBUM C JaHHBIMU TOJIOKEHUSIMHU TIporpamMma Mo Xumuu (06a3oBbIi
YPOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa30BaAHUS:

YCTaHABJIMBACT 00s3aTelbHOE (MHBApUAHTHOE) TMPEAMETHOE  COJICP)KaHUE,
OIpe/ieNisieT KOJMYECTBEHHbIE U KaU€CTBEHHBIE €r0 XapaKTEePUCTUKUA Ha KaXKJOM 3Tarie
W3y4YEHUsl TpeaMeTa, MPeIyCMaTpUBAET MPUHIUIBI CTPYKTYPUPOBAHUS COJEPKAHUS U
pacnpeesieHus ero 1o Kjiaccam, OCHOBHBIM pa3jieiaM U TEMaM Kypca;
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NaéT MPUMEPHOE pachpeielieHue y4eOHBIX YacoB MO TEMATHMYECKUM pasieliaMm,
PEKOMEHAYET NPUMEPHYIO MOCIEA0BATEIIbHOCTh HM3YYEHHUS OTAEIBHBIX TEM Kypca
C YU4ETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU Y4eOHOIO Mpoliecca,
BO3pAaCTHBIX 0coOeHHOCTeM oOyuatomuxcs 10—11 kmaccos;

JaET METONMYECKYIO HWHTEPIpETAlUI0 LeNed H3y4eHHs MpeAMeTa Ha YPOBHE
COBPEMEHHBIX  TMPUOPUTETOB B  CHUCTEME CpeaHero oOmero oOpa3oBaHUS,
COJIEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS OCHOBHOM
o0pa3oBaTebHOM MPOrpaMMbl  CpeHero o0mero o0pa3oBaHus (JIMYHOCTHBIX,
METaNpeMETHBIX,  IPEJAMETHBIX), OCHOBHBIX BHJOB  y4e€OHO-IO3HABaTEIbHOU
JeSTeNIbHOCTH O0ydYaromierocs IO OCBOGHHMIO conaepikaHus npeamera. [lo Bcem
Ha3BaHHBIM TMO3UIHMAM B TMPOrpaMMe IO XUMHUHU COOJIOJIEHA MPEEeMCTBEHHOCTh
c denepanbHOil padodeil mMporpaMMol OCHOBHOIO OOIIEro oOpa3oBaHUs MO XHUMUU
(mya 89 kmaccoB 00pa3oBaTENbHBIX OpraHu3aluii, 0a30BbIA YPOBEHB).

XuMHueckoe o0pa3oBaHUE, MOJYy4yaeMO€ BBITYCKHHUKaMU 00I11e00pa3oBaTeIbHOM
OpraHu3alliy, SIBISETCS HEOTHEMJIEMOM dYacTbio HUX 0Opa3zoBaHHOCTH. OHO CIYXUT
3aBEpIIAIONIMM JTAlOM pealn3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITIOYEBBIX LIEHHOCTEW, MPUCYIIUX LETOCTHOW CUCTEME XUMUYECKOro 00pa3oBaHus. DTH
LEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHUS U
o0IIel KyJabTypbl YENOBEKa, a TaKKe HKOJOTMYECKH OOOCHOBAHHOT'O OTHOIIEHUS
K CBOEMY 3/I0pOBbIO U TPUPOAHON cpene. Peamusyercss xumuueckoe oOpa3zoBaHHE
OOy4JarIMXCs Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHUS CpPEICTBAMHU Y4eOHOTO
npeamera «XUMHs», COJIEPKaHUE U MOCTPOCHHE KOTOPOrO OMPEAENICHbI B MPOTrpaMMe
M0 XUMUM C YUETOM cClenpUKUd HAYKHM XUMHUM, €€ 3HAUCHUS B MO3HAHUU MPUPOABI U
B MaTepuajbHOM KW3HM OOIIEeCTBA, a TakXke C Yyd€roM oO0mmx 1eneil u
MPUHIUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro OOUIEro
obpazoBanusi B Poccuiickoit ®enepauuu. Tak, Hanpumep, npu (popMuUpoBaHUU
cofepKaHusl mpeaMeTa «XUMHUS» YUTEHBbl CIEeNYIOUIMe TMOJOKEHHS O crnernupuke u
3HAYEHUU HAYKU XUMUH.

XuMHUsL KaK DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIpaeT oO0co0YyIl0 poiib
B COBPEMEHHOI LIMBUJIN3AIlMH, B CO3JJaHUU HOBOW 0a3bl MaTepHanbHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJ] B JOPMUPOBAHUE PAIMOHATBHOIO HAYYHOT'O MBIILJICHUS, B CO3/IaHUE
LEJIOCTHOTO TPENICTABICHU 00 OKpYXaloleM MHUpEe KaK O €AUHCTBE NPUPOIbI U
4eJioBeKa, KoTopoe (GopmMupyercs B XMMHHM Ha OCHOBE IMOHUMAaHHUS BEIIECTBEHHOI'O
COCTaBa OKPYXKAIOUIEro MUPa, OCO3HAHUS B3aUMOCBSA3U MEXY CTPOCHUEM BEILECTB, UX
CBOMCTBAMU Y BO3MOXKHBIMH OOJIACTSAMH TPUMEHEHHUSI.

TecHO B3aMMOIEWCTBYS C APYTMMH €CTECTBEHHBIMM HayKaMu, XHMHS cTaja
HEOTHEMJIEMOM YaCTbI0 MHUPOBOW KYJIBTYpPbI, HEOOXOAMMBIM YCIOBHUEM YCIIEIIHOTO
Tpyda M KU3HM Kaxjoro uwieHa oOmiectBa. CoBpeMeHHass XUMHUS Kak Hayka
co3uaTelsibHasA, Kak HayKa BHICOKMX TEXHOJIOTHI HAIpaBJIeHa Ha PEIlIeHUE II00aIbHbIX
po0JIeM YCTOWYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOM, MHUIIEBOMH,
HKOJIOTUYECKON O€30MacCHOCTH U OXPaHbl 37J0POBbSI.
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B cooTBeTcTBUM ¢ 00LTUMHU LEISIMU U TPUHITUTIAME CPEAHET0 0011Iero 00pa3oBaHUs
cogepkanue mpenmera «Xumus» (10—11 kmaccel, 6a30BbIA  ypOBEHb HM3YUEHHS)
OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOJATOTOBKY O0Yy4YaroIIuXcs,
HEOOXOAUMYI0O WM JUIsl BBIPAaOOTKHM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHHUS B JKM3Hb COIIMYyMa, MPOJOJKEHUS 00pa30BaHUS B PA3JIUYHBIX 00JACTHX,
HE CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUECH.

CocTaBasomUMHy MpeaMeTa « XUMUSD» SIBISIFOTCSE 6a30BbIe Kypchl — «OpraHudeckas
xumus» 1 «O01Iast 1 HeOpraHUYeCcKask XUMHUS, OCHOBHBIM KOMIIOHEHTOM COJCPKAHUS
KOTOPBIX SIBJISIFOTCSL OCHOBBI 0a30BOM HAayKH: CHUCTEMa 3HAHUN IO HEOPraHW4YecKOu
XUMUU (C BKJIIOYCHHEM 3HAHWK U3 OOIed XWMHUHM) W OPraHUYECKOW XHUMHH.
dopmMupoBaHUEe JAHHOM CUCTEMbl 3HAHUW NpU HU3YYEHUHU TpeaMera oOecreynBaeT
BO3MOXXHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX TOHSTHIA,
3aKOHOB U TEOPHUI XUMUMU.

Crtpykrypa coaepxaHusi KypcoB — «Opranuueckas xumusi» U «OOmas wu
HEOpPraHUYeCKask XUMHUs» chopMUpoBaHa B IPOrPaMME IO XMMHUHU Ha OCHOBE CHCTEMHOTO
MoaXo/la K WM3YYCHHIO Y4YeOHOro wmarepuajia ©W  OOYCJIOBJIIGHA HCTOPUYECKU
00OCHOBaHHBIM PA3BUTHEM 3HAHWW HA OMPEIACIEHHBIX TCOPETHUYCCKUX YPOBHSX. Tak,
B Kypc€ OpPraHMYe€CKON XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOMU
TEOPHUH CTPOCHHS OPraHUYECKUX COEUHEHHI, a TAaK’KE€ Ha YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX TPEJICTABICHUN O cTpoeHuu BemlecTB. CBenieHust 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCSd B Pa3BUTUU — OT YIJIEBOJOPONIOB IO CIOXKHBIX OMOJIOTHYECKH
aKTUBHBIX coeAuHEeHMM. B Kypce opraHmdyeckod XuUMUM TOJY4alOT pPa3BUTHE
chopMUPOBaHHBIE Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsI TEpPBOHAYAIbHBIC
MPEACTaBICHUS O XUMHUUYECKOM CBS3HM, KIACCU(PUKAIIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMUUYECKOU PEAKIIUH.

[Tomr HOBBIM yrjioM 3peHHss B TpeaMere «XuUMHsS» 0a30BOrO  YpOBHS
paccMaTpuBaeTCsl M3YYEHHBIA Ha ypPOBHE OCHOBHOTO OOMIETOo  0Opa3oBaHUS
TEOPETUYECKUN MaTepruail U (PaKTOJIOTHISCKHUE CBEIICHUS O BEIIECTBAX M XUMUYECKON
peakiuu. Tak, B yacTHOCTH, B Kypce «OO01as 1 HeOpraHuIecKast XUMHUs 00yJaroIuMCs
MPEAOCTABISIETCS  BO3MOXXHOCTh ~ OCO3HAaTh 3HAYEHHUE TIEPHOJUYECKOr0 3aKOHa
C OOIIETEOPETUUECKUX U METOJOJOTUYECKUX TMO3UIIMM, TIIyOXe MOHATh UCTOPHUUECKOE
n3MeHeHne (QYHKIMKA 3TOro 3aKoHa — OT oOoOmaromed 10 OOBICHSIOMIEH U
MIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWM O BaXHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUH,
CBOICTBaX W MPUMEHECHHUM, a TaKXKE O XMMHUYECKUX PEaKIUAX, MX CYIIHOCTU H
3aKOHOMEPHOCTSX MPOTEKaHUsA JIOmnojHseTcsa B Kypcax 10 u 11 kiaccoB anemeHTamu
CoJIepKaHusl, UMEIOIUMU KYJIbTYPOJOTUUECKUN W MPUKIAAHON XapakTep. DTU 3HAHUS
CMOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3U XUMHH C JPYTUMH HayKaMU, PacKphIBAIOT €€
pOJIb B TIO3HABATENBLHOM M MPAKTUYECKOW JESITEIbHOCTH YENIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHHUS K TPOIECCY TBOPYECTBA B 00JIACTU TEOPUHM M MPAKTHUECKUX
MPWIOKEHUN XUMUHU, TOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO
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U JIMYHOCTHO 3HAYUMBIX MPOOJeMaX, CBA3aHHBIX C XUMUEH, KPUTUUYECKH OCMBICIUBATH
uHMOPMAIINIO ¥ IPUMEHSATH €€ JIJIs MONMOJHEHUS 3HaHUM, PeIIEHUS] MHTEUIEKTYaIbHbIX
U DKCIEPUMEHTAIBHBIX MCCIIEIOBATENIbCKUX 3a7ad. B 1enoM coaepkaHue y4eOHOTO
npeamera «XuUMHs JTaHHOTO YPOBHS HM3Y4E€HHUSI OPUEHTHPOBAHO Ha (DOPMUpPOBAHHE
y 00y4YaroIIuXcsi MUPOBO33PEHUECKON OCHOBBI ISl MOHUMaHUA (DUIOCOPCKUX HJIEH,
TaKuX Kak: MaTepuajlbHOE E€IMHCTBO HEOPraHWYECKOr0 U OPraHMuuecKOro MHpa,
OOYCIIOBJIECHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM M CTPOEHHUEM, I1I03HABAEMOCTb
MPUPOJHBIX SBJICHUN MYTEM ASKCIEPUMEHTA U PEUICHUS MPOTUBOPEUHI MEXITY HOBBIMU
dbakTaMu W TEOPETUYECKUMH TMPEANOCHUIKAMHU, OCO3HAHWE POJIM XUMHUU B PEIICHUU
IKOJIOTHYECKUX MpoOJeM, a TakkKe MpoOsiieM cOepekeHUs] IHEPreTHUECKUX PECYpPCOB,
CBIPbSI, CO3/IAHUSI HOBBIX TEXHOJIOTUIM U MAaTEPUAIOB.

B nane peienus 3a7ad BOCHHUTAHMS, Pa3BUTHUS U COLMAIM3AIUMU O0YyYaroUIuXcs
MPUHATHIE TPOrPAMMOM MO XMMHUH MTOAXOABI K ONIPEACIICHUIO COJIEPKAHUS U TTOCTPOCHUS
npeaMeTa mpenycMaTpuBaloT (GOPMHPOBAHUE YHUBEPCAIbHBIX YUE€OHBIX JIEUCTBHIA,
UMEIOIMX 0a30BOE 3HAUCHUE ISl Pa3IMYHBIX BUJIOB ICSITEILHOCTU: PEUICHUS MPOOIIEM,
TIOVCKA, aHau3a U 00paboTku nHMOpPMAITUH, HEOOXOAUMBIX JIJISI IPUOOPETEHUS OIBITA
MMPAKTUYECKOM M UCCIEI0BATENBCKON AEATEIIbHOCTH, 3aHUMAIOIIECH Ba)XXHOE MECTO
B MMO3HAHUU XUMUH.

B nmpakTtuke npenojiaBaHusl XMMUU KaK Ha YpOBHE OCHOBHOT'O 00111€T0 00pa30BaHUs
TaKk ¥ Ha YPOBHE CpeJHEro oOIero oopa3oBaHusi, MPH ONPEACIICHUH COJEpKaTeIbHON
XapaKTepUCTUKU 1EJNe H3ydeHus MpeAMEeTa HaIlpaBJIeHHUEM MEPBOCTEIEHHON
3HAUMMOCTH TPAJAUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB XMMUUYECKOW HAyKH Kak
00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHUS, MTPAKTUUYECKOMN JIESITEILHOCTH YeJIOBEKA U KaK
OJTHOTO W3 KOMITOHEHTOB MHUPOBON KYNbTypbl. C METOAMYECKOW TOYKH 3PEHHUS TAKON
MOAXO/T K ONPEACIICHUIO LIEJIEH N3YUEHHUS MPEIMETA SBJISIETCSA BIIOJHE OMPABIAHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS IJaBHBIMHU LIEJISIMU U3YyYEHUS TTpeAMeTa « XUMUSH)
Ha 6a3oBoM ypoBHe (10-11 ki1.) siBIsSIFOTCS:

dbopMUpOBaHUE CHCTEMBbI XMMUYECKUX 3HAHWN KaK BAKHEWINEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B OCHOBE KOTOPOH JieKaT KIIFOUEBbIC MOHSITHS,
dbyHIaMEeHTaAIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE s3blKa HAYKH, YCBOCHUE U
NOHUMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO XapakTepa,
O3HAKOMJICHHE C UICTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

dbopMupoBaHUE W pa3BUTHUE TMPEACTABICHUN O HAYYHBIX METOJlaX IO3HAHUS
BEIIECTB M XUMHUUYECKUX PpEaKlHi, HEOOXOAMMBIX [Jisi MPUOOPETCHUS YMEHHI
OpPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUUYECKUX SBJICHUM, UMEIOIINX MECTO B IPUPOJIE,
B MPAKTUYECKOW W TOBCETHEBHOM JKU3HU;

pa3BUTHE YMEHHUM M CIOCOOOB [IEATEIILHOCTH, CBSI3aHHBIX C HAONIOJEHHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOJICHUEM TMpaBmWil 0e30MacHOTo
oOpaIreHus ¢ BeIeCTBAMH.

Hapsiny ¢ stum conepxaTenbHas XapakTEpUCTHMKA LEJNed W 3a]ady H3y4deHUs
npeaMeTa B IporpaMMe MO XMMHUU YTOYHEHAa UM CKOPPEKTUPOBaHAa B COOTBETCTBHUHU
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C HOBBIMHM INPUOPUTETAMU B CHUCTEME CpeaHero obmero ooOpazoBaHus. CeromHs
B MPENOJaBaHUU XUMUU B OOJbIIEH CTENEHU OTAAETCA MPEANOUYTEHUE MPAKTUUECKOU
KOMIIOHEHTE COZEep)KaHUsI OOy4eHUsl, OPHEHTUPOBAHHON Ha MOJTOTOBKY BBIITYCKHHKA
OIOIIIE00pA30BaATENIbHOM  OpraHW3allid, BJIAJACIONIEr0 HE Ha0OpOM 3HAHMM, a
(GyHKIIMOHATBHONH TPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHUSMU aKTUBHOTO
MONTy4YEHUS 3HAHUN M IPUMEHEHUS UX B peajbHOM JKU3HU /ISl PEHICHUS TPAKTHUECKUX
3ajau.

B otoii cBa3um mpu u3ydeHuM npeamera «XUMHs» JOMUHUPYIOIIEE 3HAYCHUE
IpUOOPETAIOT TaKHE LIEIH U 33J]aul, KakK:

ajanrtanus OOyYaroIIMXCsl K YCIOBHSM JUHAMHUYHO Pa3BUBAIOLIETOCS MHpA,
(opMUpOBaHNE UHTEIIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHMUIO,
COTPYAHHUYECTBY, CAMOCTOATEILHOMY HMPHUHITHIO IPAMOTHBIX PELIEHUI B KOHKPETHBIX
’KU3HEHHBIX CUTYALUSIX, CBI3aHHBIX C BEILIECTBAMM U UX IPUMEHEHUEM;

(opmMupoBaHuE y 00y4aOIUXCS KIFOYEBBIX HABBIKOB (KJIHOUYEBBIX KOMIIETEHIUN),
UMEIONINX YHUBEPCAIbHOE 3HAYEHUE JJISl Pa3IUYHBIX BUIOB JIEATEIbHOCTH: PEIICHUS
npoOyiieM, TIOMCKa, aHamm3a ©  00paboTkM  wHPOpMAIUU,  HEOOXOIUMBIX
JUIA IPHOOPETEHUS OIBITA JESATENbHOCTH, KOTOpasi 3aHUMAaeT BaXKHOE MECTO B TIO3HAHUH
XUMHH, a TaKkKe i1 OICHKH C TO3WIUK DKOJOTHYECKONW OE€30MacHOCTH XapakTepa
BJIMSIHUSI BEUIECTB M XMMHYECKHX IPOLIECCOB HAa OPraHU3M YeJoBeKa U IMPHUPOIHYIO
cpeay;

pa3BUTHE TIO3HABATENIbHBIX WHTEPECOB, WHTEIUIEKTYaJdbHBIX U TBOPYECKUX
CHOCOOHOCTEN O00yYarouuxcsi: CHOCOOHOCTH CaMOCTOATEIbHO NPUOOpPETaTh HOBBIC
3HAHUS MO0 XMMHUU B COOTBETCTBUHM C JKU3HEHHBIMU TOTPEOHOCTSIMH, HCIIOJIb30BaTh
COBpEMEHHBIE NH(OPMAIIMOHHBIE TEXHOJIOTUH JIJIS TOMCKA U aHAJIM3a YIeOHOW 1 HAyIHO -
MOMYJIIPHON MH(GOPMAIIMK XUMHUECKOTO COJIEPIKAHUS;

(dopMUpoBaHUE W pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOIO
MBINUIEHUSI, HAOJI0IaTeIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NpPU IUJIAHUPOBAHUM U TPOBEACHUU XUMHUUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUE Y 00YJarOIMXCS YOSKIEHHOCTH B TyMaHUCTUYECKOW HAIIPaBIEHHOCTH
XUMHH, €€ BaXHOH pOJIM B PEIIEHUU TJOO0AIbHBIX MPOOJIEM palMOHAIBHOIO
IPUPOJOIIONb30BAHMSI, IIONOJHEHUS] JHEPreTUYECKUX PECYpPCOB U COXPaHEHUS
OPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpeXHOro OTHOILIEHUS
K TPUPOJE W CBOEMY 370POBBIO, a TakXKe MPHOOPETEHUS OMbITa HCIOIb30BAHUS
MONyYEHHBIX 3HAHWUW N7l TMPUHSTHS TPAMOTHBIX PEIIEHUH B CUTYaIUAX, CBSI3aHHBIX
C XUMUYECKUMHU SIBIICHUSMHU.

Lemn w 3amaun  W3ydeHUs TMpeaAMeTa «XUMHUS» MONYyYUIH  TMOIPOOHYIO
METOJUYECKYI0 HHTepIpeTanuio B pasnene «llmaHupyemble pe3yibTaTbl OCBOCHHUS
IporpamMMBbl MO0 XUMUN», Ojarogaps 4emy o0ecrneueHO 4ETKOEe MPEACTABICHUE O TOM,
KaKhe 3HaHUS M YMEHHUS HUMEIOT NpSAMOE OTHOIIEHHWE K peau3alluid KOHKPETHOMH
LEJIH.
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B ydyeOHOM mutaHe cpemHero oOIiero o0pa3oBaHus MpeaMeT «XUMHs» 0a3z0BOr0
YPOBHS BXOJIUT B COCTaB MpeAMETHOM 00sacTu «ECTeCTBEHHO-HAYYHBIE IPEAMETHIY.

OO6miee 4MCIO YacoB, PEKOMEHJOBAHHBIX JUISI M3ydeHUs XUMHH — 68 4acos:
B 10 xacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 gac B Heneno).
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COJEP)KAHUE OGYUEHUS!

10 KVIACC

Teopernueckue 0CHOBbI OPraHUYECKOM XUMHHU

[Ipenmer opraHuyeckoil XUMHUU: €€ BO3HUKHOBEHHE, pPa3BUTHE W 3HAYCHUE
B TMOJYYEHUH HOBBIX BEIIECTB W MarepuanoB. Teopus CTPOEHUS OPraHHMYECKUX
coequHeHuii A.M. bytnepoBa, €€ oOcCHOBHbIE MOJOXeHUA. CTPYyKTypHbIE (POPMYIbI
OpraHMueckux BemectB. ['omosorusi, uzomepus. XuMHU4YecKasi CBSI3b B OpraHUYECKUX
COEIMHEHUAX — OJJMHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBinenue o kiaccuuKanuu oOpraHudyeckux BemecTB. Homenknatypa
OpPraHMYECKUX COEIMHEHHUI (CHCTEMAaTHYeCKasl) U TPUBUAIbHBIE HA3BAHMS BaKHEUIIMX
IPECTaBUTEIIEH KIACCOB OPraHUYECKUX BELLECTB.

JKCNePUMEHTATBHbIE METOAbI H3YYeHHS BEelIeCTB U UX NMpeBpaIlleHu i

O3HakomIIeHHE ¢ 00pa3liaMu OPraHUYeCKUX BEIIECTB U MaTepraJIaMu Ha UX OCHOBE,
MOJICTTMPOBAHME MOJEKYJ OpraHMYeCKHMX BEUIECTB, HAOMIOJEHUE U OINHCaHUE
JIEMOHCTPAIMOHHBIX OMBITOB IO IPEBPAIIEHUIO OPTrAaHMYECKUX BEIIECTB IMPU HarPEBAaHUHT
(ruaBiieHue, OOyrJIMBaHUE U TOPEHUE).

Yriesonopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH pAn. MeTaH U 3TaH — NpOoCTEUIIne
MPEICTABUTEIIN AJTKAHOB: (PM3MUECKUE U XMMUYECKHUE CBOMCTBA (pEaKIMK 3aMEIECHUS U
TOpPEHMS), HAXOXKJIEHHUE B IPUPOE, MOJTy4YEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH pan. OTWIEH M MNPONWIEH —
IPOCTEHIINE MPEACTABUTEIH aTKEHOB: (PU3NUYECKHE U XMMHUECKUE CBOMCTBA (peakiuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATAlWN, OKHUCIEHHS M MNOJUMEpPHU3aLUH),
MOJIyYE€HHE U IPUMEHEHHE.

Anxanuensl: OyranueH-1,3 u MetunOyraguen-1,3: cTpoeHue, BaKHEHIIME
XMUMHUYECKHE CBOWCTBA (peakuus nonaumepuszauuu). llonydueHue CHHTETHUECKOTrO
Kay4dyKa W pE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUHN psii. ALETHIEH —
IPOCTEUIINI MPEICTABUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUUECKUE
CBOMCTBA (peakUWHd THUAPUPOBAHMS, TaJOr€HUPOBAHUS, THUApPATALUU, TOPEHHUS),
MOJIyY€HHE U IPUMEHEHUE.

Apenbl. bensoi: coctas, cTpoeHue, GU3NUYECKUE U XMMUYECKUE CBOMCTBA (peakiuu
raJJOrCHUPOBAaHUSI W HUTPOBAHHUA), IMOJIIyU€HUE W TpUMEHEeHHe. Toayon: cocmas,
cmpoeHue, @uauueckue U XuUMUYecKue CeouUcmed (peakyuu 2anio2eHuposanus u
HUMPOBAHUs), noayueHue u npumeHeHue. TOKCUUHOCTh apeHOB. I'eHeTmueckas CBS3b
MEXIY yIJI€BOAOPOIaMH, MPUHAMICKAIMMH K Pa3IMIHbIM KIaCCaM.

! KprM@O.M B TCKCTC BbIACICHBI JJICMCHTBI COACPKAHUSA yqe6Horo Marcpualia, KOTOPBLIC HU3Yy4dalOTCA

B O3HAKOMWTEJILHOM IUIAaHE M HE BKJIIOYAIOTCS B COCTaB IMPEAMETHHIX pe3yibTaToB ocBoeHust DPOII COO
Ha 0a30BOM ypOBHE.
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[IpupoHbIE UCTOYHUKHU YII€BOAOPOAOB. [IprpoaHblil ra3 U nonyTHele HEPTAHbIE
ra3sl. Hetb 1 €€ nmpoucxoxaenue. CrnocoObl nepepadoTKku HeTU: IEPETOHKA, KPEKUHT
(TepMuYeCKH, KaTanUTHYECKHil), nuponu3. [IpoaykTel nepepabOTKuM HePTH, HUX
NpPUMEHEHUE B MPOMBINUICHHOCTH W B ObITy. KaMeHHBI yroib W MPOAYKTBI €0
nepepadoTKu.

IKCNEepPUMEHTATbHbIE METO/IbI H3yYeHHsl BElIeCTB M UX MPeBpanIeHuii

O3zHakomIieHHE ¢ 00pa3iiaMu TIacTMAcCC, KaydyKOB U pe3UHbI, KOJUIeKIuu «HepTh»
U «YTOIlb», MOJEIMPOBAHUE MOJEKYJ YIIEBOIOPOJAOB M TallOTEHOMPOU3BOIHBIX,
MPOBE/ICHNE MPAKTHYECKO#i padoThI: MOJTydeHHUE dTUJICHA M H3yUYCHHE €TI0 CBOMCTB.

PacuérHble 3a1a4un

Brraucnennst mo ypaBHEHUI0O XUMHUYECKON peaknuu (Macchl, 00bEMa, KOIMIECTBA
MCXOJIHOTO BEIIECTBA WJIM NPOJYKTa PEAKIUH IO HU3BECTHBIM Macce, O0O0BbEMY,
KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB MM IIPOJYKTOB PEAKIIUH).

Kucnoponcogepxamue opranayeckue cOeJUHECHUA

[IpenenvHbIE OTHOATOMHBIC CIUPTHL. METaHOM M ATAHOJ: CTpOeHUe, (pu3udeckre u
XUMHUUYECKHE CBOMCTBA (pEeaklMH C AKTUBHBIMU METaJIaMH, TaJIOT€HOBOJIOPO/IAMH,
ropeHue), npuMeHeHrue. Bogopoaubie CBsI3W MEXAY MOJEKyJlaMHu crupToB. JleiicTBue
METaHOJIA ¥ ITAHOJIAa Ha OPraHr3M YEJIOBEKA.

MHoroaToMHble CIUPTHI. DTUIIECHTIIMKOIL U TIUIEPUH: CTpoeHHEe, GU3NUECKUE U
XUMUYECKHUE CBOMCTBA (B3aUMOJCHCTBHE CO MICJIOYHBIMH METalIaMU, KaueCTBEHHAS
peakiysi HA MHOTOAaTOMHBIE CIUPTHI). JleiicTBue Ha opraHu3M 4YenoBeka. [IpuMmeHeHue
[JIMIEPUHA U ITUJICHTJIUKOJIA.

deHou: CTPOCHUE MOJIEKYJIbI, PU3NUECKHUEe U XUMUUECKHUE CBOMCTBA. TOKCUYHOCTH
¢denona. [Ipumenenue dpenona.

Anpaerunisl U kemoHol. opManbAeTul, alleTaIbACTU/I: CTPOCHUE, (PU3NUECKue 1
XUMHUUYECKHUE CBOMCTBA (peaklMy OKHUCIEHUS W BOCCTAHOBJICHMS, KayeCTBEHHbBIC
peakium), NoJy4eHUe U NMPUMEHEHUE.

Ayemon: cmpoenue, uzuyeckue u Xumuyeckue ceoucmea (peakyuu OKUCIeHUs U
80CCMANOGIEHUS), NOJIYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TMpe/eNibHbIE KapOOHOBbIE KHUCIOTh. MypaBbuHAs U YKCYCHas
KHUCIIOTBI: CTPOEHUE, (PU3NMUECKUE U XUMHUECKUE CBOMCTBRA (CBOMCTBA, O0IIME /IS Klacca
KHUCIIOT, peakiusi »>Tepudukanuu), MoiydeHue U mpuMmeHenue. CreapuHOBas W
OJIEMHOBAsI KMCIIOTHI KaK MPE/ICTABUTEIIN BBICIINX KapOOHOBBIX KUCIOT. MbliIa KaK colu
BBICIITUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEHCTBHE.

CnoxxHble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIJIOT. ['MAPONHM3 CIOKHBIX
a¢upoB. Kupsl. 'naponus xxupos. [Ipumenenue »kupoB. buongorudeckas poJib JKUPOB.

VYraeBoapl: cocTaB, KiaccuduKaius yrieBoJoB (MOHO-, IW- U MOJUCAXapHUIbI).
['11r0K03a — TPOCTEHUIIINI MOHOCAXapHT: OCOOCHHOCTH CTPOSHHUSI MOJIEKYJIbI, PU3MUECKHE
M XHMHYECKHE CBOMCTBa (B3aumojeiictBue c¢ rujpokcugoMm wmeau(Il), oxuciaenue
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBIeHUE, OpPOXKEHUE TIFOKO3BI),
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HaXOXJEHUE B MPHUpOJIC, MPUMEHEHHE, Onosornueckas poib. PorocunTes. OpykTo3a
KaK U30Mep TITFOKO3bI.

Caxaposza — npedcmasumeinb OuUcaxapuoos, 2UOpoU3, HAX0HCOeHue 8 Npupooe u
npumMeHeHue.

Kpaxman m memmono3a kak TpUPOAHBIE TomuMepbl. CTpoeHHWE Kpaxmaia |
EJUTI0NI03b1. DU3NYECKne M XMMHUECKHE CBOMCTBA KpaxMasia (THAPOJIN3, KadeCTBEHHAS
PEaKIIUS C HOJOM).

JKCNePpUMEHTATbHbIE MeTOAbl H3YUeHHsI BellleCTB M UX NpeBpalleHuii

[IpoBenenune, HaOMIOACHWE W ONHUCAHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CTIIPTOB, KAYECTBEHHBIE PEAKIIUU OJHOATOMHBIX CTUPTOB (OKHCICHHE dTAHOIA OKCHJIOM
meau(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJIEUCTBUE TIIMIIEPUHA C THIAPOKCUAOM
menu(Il)), anpaernnoB (OKUCIEHHME aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcugom  Mmenu(Il), B3aumojelicTBME KpaxMalla C  HMOJOM), MPOBEACHUE
IIPAKTUYECKOM pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

PacuéTHble 3a1a4un

Brraucnenust mo ypaBHEHUI0O XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEILECTBA WJIM TPOJYKTa PEAKIUM IO HU3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJIHOT'O U3 MCXOAHBIX BEIIECTB WM MPOJYKTOB PEAKIUN).

A3oTcoaep:Kainiie oprannieckne coeTnHeHusl

Amunvl. Memunamun u aHUIUH: cOCmas, cmpoenue, usuieckue u XumuyecKue
ceolicmea (2opetue, 83aumooelicmaue ¢ 8000U U KUCIOMAMUL).

AMUHOKHUCIIOTHI KaK aM(OTepHbIC OpraHUYeCKHe coeauHeHus. Dusndeckue Hu
XMMHYECKHE CBOMCTBA aMMHOKHCIIOT (Ha IpUMepe IIMIMHA). bronornyeckoe 3HaueHHE
aMUHOKHUCIOT. [lenTumpl.

benkn kak TpUpOAHBICE BBICOKOMOJEKYISPHBIC COCIMHECHHS. [lepBUYHAs,
BTOPUYHAS ¥ TPETUYHAS CTPYKTypa OETKoB. XUMHUYECKUE CBOMCTBA OCIKOB: THAPOIIU3,
JICHATypaIlvsl, KAYeCTBCHHbBIC PEAKIIMHA HA OCITKH.

3KCHepl/IMeHTaJILHLIe METOAbI U3YICHHUSA BCIIECCTB U HX HpeBpameHm”a
Ha6J'II-0I[eHI/Ie N OIIKMCAHUC HOCMOHCTPAIMOHHBIX OIIBITOB: ACHATYpALHA OeJIKOB
IIpHX HAarp€BaHu, IBECTHBIC PCAKITUU OCJIKOB.

BbicokoMmoJieKyIsipHbIe COeTUHEHUs

OCHOBHBIC TIOHSTHS XUMHU BBICOKOMOJICKYIISIPHBIX COCIUHCHHUH: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJMMEPHU3allUU, CPETHSASI MOJICKYJIIpHAs Macca.
OCHOBHBIE METOJIbI CUHTE3a BHICOKOMOJIEKYJIIPHBIX COCIMHEHUN — MOJMMEpHU3alus U
MOJIMKOHICHCAITH .

IInacmmaccol  (noausmunen, NOAUNPONUILEH, NOJUSUHUTIXIOPUO, HOJIUCHUPOT).
Hamypanonoi u cunmemuueckue Kayuyku (O6YmaoueHo8vil, XJI0PONPeHO8blll U
uzonpenosulil). Bonoxna: mamypanvheie (Xaonox, wepcmv, WENK), UCKYCCMBEHHbLE
(ayemammoe 80JIOKHO, BUCKO3A), CUHRMemu4ecKue (KanpoH u 1a6cam,).
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BKCHepHMeHTaJH)HLIe METOAbI H3YYCHHUHA BEIIECTB H UX HpeBpameHm“d
O3HaKOMIJIEHUE C 06paSI_IaMI/I IIpUPOAHBIX U MCKYCCTBCHHBIX BOJIOKOH, IIIIACTMACC,

Kay4yKOB.

MexknpeaMeTHbie CBA3H

Peanuzanuss MeXnpenMETHBIX CBSI3€M INPU M3YYEHHM OPraHWYECKOM XHUMUHU
B 10 Ky1acce ocyIecTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W TIOHSATHUM, SIBJISIOMIUXCA CHUCTEMHBIMHU [l OTHAEJBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0muIre eCTeCTBEHHO-HAYYHbBIC TIOHATHS: SIBIICHUE, HAYIHBIN (paKT, TUIIOTE3a, 3aKOH,
TeOpHsl, aHaJIn3, CUHTE3, KiIacCU(pUKAIUs, EPUOJUIHOCTh, HAOIIOACHUE, U3MEPECHHE,
DKCHEPUMEHT, MOAEIUPOBAHHE.

du3nka: Marepus, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJA, SHEPreTUUECKUM
YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, (pusnueckue
BEJIMYUHBI U €IUHUIIBI UX U3MEPEHHUSI.

buonorusi: knerka, opraHusMm, Ouocdepa, OOMEH BeEIIECTB B OpraHuU3MeE,
dhoTOCHHTE3, OMOJIOrMYECKH aKTUBHBIC BelllecTBA (OCNIKH, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

I'eorpadusi: MuHepanbl, TOpPHBIE MOPOJbI, MOJE3HBIE HCKOMAeMble, TOILUIUBO,
PECYPCHI.

TexHoNMOrus: MUILEBbIE MPOAYKTHI, OCHOBHI PAlIMOHAIBHOTO MUTAHUS, MOIOIINE
CpPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUUECKHUE TTPenaparsl, MaTepuaibl U3 UCKYCCTBEHHbBIX
Y CUHTETUYECKHUX BOJIOKOH.

11 KJIACC

Teopernyeckue OCHOBbI XUMHUU

XuMudeckuit syeMeHT. AToM. SAapo aroma, M30TOMBL. DJIEKTPOHHAS O0OJOYKA.
DHepreTuuyeckue ypOBHHU, TMOAYPOBHU. ATOMHBIE OpOWTaNU, S-, p-, d- DJIEMEHTHI.
Oco0eHHOCTH pachpeeIeH s FIEKTPOHOB 110 OPOUTAISIM B aTOMAaxX 3JE€MEHTOB MEPBBIX
YETBIPEX MEPUOIO0B. DIIEKTPOHHAS KOHPUTYpAIIHsI aTOMOB.

[lepmonnuecknii 3akoH u Ilepmoanueckas cucreMa XUMHYECKHX SJIEMEHTOB
JI.. MenneneeBa. CBs3b IepuOAHYECKOro 3akoHa M llepuogmyeckoil cucTeMbl
XUMHUYECKUX 31eMeHTOB JI.1. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHUSI aTOMOB.
3aKOHOMEpPHOCTH HM3MEHEHHUSI CBONCTB XMMHUYECKUX DJIEMEHTOB M O0pa3yeMbIX HUMU
MPOCTBHIX M CIIOKHBIX BEMIECTB MO TPyMHIlaM M MNEPUOAAM. 3HAUYCHUE MEPUOAUUECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

Crtpoenue BemecTBa. XUMUYECKasi CBSA3b. BUIBI XUMHUYECKOM CBsI3U (KOBaJICHTHAs
HEeMoJIIpHAsi U TOJSIpHAs, HOHHAs, MeTayimdeckas). MexaHu3mbl 00pa30BaHUS
KOBAJICHTHOM XMMHUYECKOU CBSI3M (OOMEHHBIN U JJOHOPHO-aKIENTOpHBIN). Bogopoanas
CBsI3b. BaneHTHOCTh. DNEKTPOOTpUIIATETbHOCTh. CTeNneHb OKUCICHUS. VIOHBI: KaTHOHBI
Y AaHUOHBI.

12
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BemecTsa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOCHMS. 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTBA. TUIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THIA KPUCTATUIMYECKON PEIIETKU.

[TonsATHE O MUCTIEPCHBIX cucTeMax. VICTHHHBIE M KOJUTOUIHBIE PaCTBOPBL. MaccoBast
JIOJISL BEIIECTBA B pacTBOPE.

Knaccudukanuss HeopraHudeckux coequHeHuid. HomeHkiaTypa HEOpraHMuecKux
BelleCTB. ['eHeTrmyeckas CBA3b  HEOPraHMYECKUX  BELIECTB, IPUHAICKAIINUX
K pa3JINYHbIM KJ1accam.

Xumunyeckas peakuus. Knaccuduxaiuss XuMUYECKUX PEeakIfil B HEOPraHUYECKOM
Y OpPraHMYECKOW XUMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIECTB, 3aKOH COXPAHEHHS H
IIPEBPALLEHUS SJHEPTUU NP XUMUYECKUX PEAKIIMIX.

CKOpoCcTh peakuuy, €€ 3aBUCUMOCTb OT pas3indHbIX (pakTopoB. OOpaTumble
peakuuy. XuMHu4deckoe paBHoBecre. MakTopsl, BAUAIOIINAE HA COCTOSHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle [larenbe.

OnexTponutudeckas aucconuanus. CunbHble W ciabble mekTponuTsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCTasi, HEUTpanbHasi, menouHas. [lonamue o 6000poOHOM
nokazamene (pH) pacmeopa. Peakuun nonHoro oomena. [ uopoaus HeopeaHuyeckux u
Op2aHUYeCcKUux 6eujecms.

OKHCAUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [llowamue 06  a2nekmponuse
pacniagos u pacmeopos coeu. Ilpumenenue snekmpoausa.

JKCNEePUMEHTAJbHbIC METObI H3YYEHHS BELIECTB M MX NpeBpaleHuit

Hemonctpanusa tabmuin «llepuonuueckas cucreMa XHMHYECKUX 3JIEMEHTOB
AN, MengeneeBa», u3ydyeHue Mojeield KPUCTAUIMUECKUX PEIIETOK, HAOII0JICHUE
U ONHCaHUE JEMOHCTPALMOHHBIX U J1a0OpPaTOPHBIX OMBITOB (Pa3fioKEHHE MEPOKCHUJIA
BOZOpOZA B NPUCYTCTBHM KaTalau3aropa, OIPEIAEICHUE CpPelbl pacTBOPOB BEILECTB
C MOMOIIbI0 YHMBEPCAIBHOI'O HHJAMWKATOpPA, PEakIUyd HOHHOIO OOMEHa), MpOBEIEHUE
NPaKTHYECKOl paboThl «BriusHue pa3nudyHbIXx (AaKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum.

PacuérHble 3agaun
Pacuétsl mo ypaBHEHHSIM XMMUYECKUX PEAKIHM, B TOM YUCIE TEPMOXUMUUECKHUE
pacd€Thl, pacYEThI C UCHOJIb30BAHUEM MTOHSTHUS «MaccoBasi J0JIsI BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramnsbl. Tlonoxenne HemeraioB B lleproanyeckor CUCTEME XUMHUYECKUX
anemenToB [[.M. MenaeneeBa u 0cCOOCHHOCTH CTPOCHUS aTOMOB. DU3MUECKHE CBOMCTRA
HEMETAJJIOB. AJUIOTPONHUS HEMETAUIOB (Ha IMpuMepe Kuciopojaa, cepbl, dhochopa u
yIJIEpOJIa).

XUMUYECKHE CBOWCTBA BaXHEWIMX HEMETAUIoB (TajoreHoB, Cephl, a30Ta,
dbocdopa, yriaepoga U KpeMHHS) U UX COCAMHEHUU (OKCUJIOB, KUCIOPOACOIACPHKAITUX
KHCJIOT, BOAOPOAHBIX COESTUHEHMUI).

[IpuMeHeHne BaKHENIINX HEMETAIIIOB U X COCIMHEHUU.
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Mertamnel. Ilonoxenue wMeramwioB B llepuogndeckon cuUCTEME XUMHUYECKUX
anemenToB JI.1. MenneneeBa. OCOOEHHOCTH CTPOCHUS JIECKTPOHHBIX 000JI0UYEK aTOMOB
MetauioB.  OOmue  ¢usudeckue  cBoiicTBa  MeTawioB.  CIuiaBpl  METaJUIOB.
DJIEKTPOXUMHUYECKUAN PsAJT HAPSIKEHUN METaJUIOB.

XUMUYECKUE CBOMCTBA BAXKHEHIITUX METAJUIOB (HATpUM, Kaaui, KaabllUuid, MarHuM,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUI.

OO6mue crmocoObl ToNydeHUuss MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwi 3auumsi om kopposuu. [IpuMeHeHe METAIIIOB B OBITY M TEXHUKE.

JKCIEepUMEHTAJbHbIC METObI H3YYEHHS BELIECTB M MX NpeBpaleHuit

N3yuenne xomnekuuu «MeTauibl U CIUIaBbD», 00pa3L 0B HEMETALUIOB, PELICHHUE
DKCIEPUMEHTANbHBIX 3aJlad, HaONIOJEHWE U OIMCAaHUE JIEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OIMBITOB (B3aUMOAECHCTBUE TMAPOKCUAA AIFOMUHUS C PACTBOPAMHM KUCIIOT
Y 11EJ10YeN, KaUECTBEHHBIE PEAKIIMY HA KATHOHBI METAJIJIOB ).

Pacuérnble 3a1a4u

Pacuérel maccel BemiecTBa WM O0bEMA Ta30B IO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, MACCE WM O0BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB, paCUEThI
Macchl (00BEMA, KOJTMYECTBA BEILIECTBA) MPOAYKTOB PEAKIMH, €CJIA OJHO W3 BEIIECTB
UMeeT TIPUMECH.

XHUMHA U )KU3Hb

Ponpr xumuum B o0OecnieYeHUH HKOJOTUYECKOM, HSHEPreTUYECKOW U MHUIIEBOMN
0€30MacHOCTH, Pa3BUTUH MEIULIMHBI. [IOHATHE 0 HAYIHBIX METOMaX IMO3HAHUS BEIICCTB
Y XUMUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIIMIAX MPOMBIIUICHHOTO TOTyYEHUS
Ba)KHEHIIINX BEIIICCTB.

UenoBek B MUPE BEIIECTB U MATEPHUATIOB: BAXKHEUIIINE CTPOUTEIbLHBIE MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE  MaTEpHUallbl, KpPacKH, CTEKJIO, KEpaMUKa, MaTepUaIbl
JUISL DJICKTPOHUKH, HAHOMAaTEPHAJIbl, OpTaHUUECKUE U MUHEPAIbHBIC YI00pEHUSs.

XuMHST M 30pOBbE YEJOBEKAa: IMpaBWJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBujia O€30MacHOTO HCHOJIb30BAaHUS IIpenapaToB OBITOBOM XHMUU
B IIOBCEIHEBHOMU KU3HU.

MexnpeaMeTHbie CBSI3H

Peanuzanust MeXOpeIMETHBIX CBSI3€M MpU M3YYEHHH OOIIEH M HEOpraHU4eCKOM
xuMHuH B 11 Kiacce oCyliecTBIIIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATUM, TaKk W IIOHATHH, SBIIIOLIUXCS CUCTEMHBIMU [UJI OTACJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01111e ecTeCTBEHHO-HAYUHbIE IOHATHSA: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUs,
aHaJlu3, CUHTE3, KJIAaCCU(PUKALMS, TEePUOJUYHOCTb, HAOIIOJEHHE, SKCIEPUMEHT,
MOZENUPOBAHUE, UBMEPEHUE, SIBJICHUE.

®u3uka: Matepus, JHEPTUs, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOI,
paiMOaKTUBHOCTb, MOJIEKYJIa, JHEPreTUYECKU YpOBEHb, BEILECTBO, TENO, OO0BEM,
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arperaTHO€ COCTOSIHME BEIIECTBA, (PU3NUYECKUE BEIMYMHBI M €AWHULBI UX U3MEPEHHUS,
CKOPOCTb.

buonorus: knerka, opranusM, 3KocucTeMa, ornochepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMHHbI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOpHBIE MOPOJbI, MOJE3HBIE HMCKOMAEMble, TOILIUBO,
pecypcehl.

TexHonorus: XWMHUYECKass MPOMBINUIEHHOCTb, METAJLUIYPrus, HPOU3BOACTBO
CTPOUTENBHBIX  MATE€pUAJIOB, CEIbCKOXO3SMCTBEHHOE  IPOU3BOJACTBO,  IHUIIEBAs
POMBIIIEHHOCTb, dapmanieBTHYECKas IPOMBILIUIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKHX  IpenapaToB, IPOU3BOJICTBO  KOHCTPYKUHMOHHBIX  MAaTe€pUaloB,
AJIEKTPOHHAs! IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHNH
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOCHUS 00 y4aIOIUMHUCS
nporpaMm CpefaHero oOmiero o0pa3oBaHusi (JIMYHOCTHBIM, METANpPeAMETHBIM U
npeaMeTHbIM). HaydHo-meTonuueckod OCHOBOM i pa3pabOTKU  IUIAHUPYEMBIX
pE3yJIbTATOB OCBOEHHUS MTPOrpaMM CPEAHEro 00Iero 00pa3oBaHUs SIBISIETCSI CUCTEMHO-
NEeATENbHOCTHBIN MOIXO/.

B cooTBeTCcTBMHM C CHCTEMHO-AESATEIBHOCTHBIM IOAXOAOM B  CTPYKTYype
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa «XUMUs» Ha YPOBHE CPEIHEro OOILero
00pa30oBaHUsl BbIACIICHBI CIEIYIOLUIUE COCTABIISAIONINE:

OCO3HAHHME OOYyYalOIMMHUCS POCCUMCKOW TPaKIaHCKOW HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIEIIEHUIO;

HaJM4He MOTUBALMH K OOYYEHHIO;

[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHM JMYHOCTM Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEN U UCTOPUYECKUX TPATUIINNA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCA PYKOBOJCTBOBATHCS B  CBOEH
JeATENbHOCTU LIEHHOCTHO-CMBICIOBBIMHM YCTAHOBKAaMU, MPUCYILIUMU LIETTIOCTHOM cucTeEME
XUMHUYECKOTro 00pa3oBaHus;

HAJIMYUE TIPABOCO3HAHUS YKOJIOTMYECKON KYIbTYpPhl U CHOCOOHOCTU CTaBUTH II€NIN
U CTPOUTH )KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TPEIMETa « XUMHUS IOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATENIbHOM JESITeIbHOCTA B COOTBETCTBUU C T'YMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU U UA€ATIaMU POCCUHCKOTO
Ipa)XIaHCKOT0 OOIECTBa, MPUHATHIMU B OOIIECTBE HOPMAMH U MPABUJIAMU MOBEICHUA,
CIOCOOCTBYIOIIMMHU MPOIECCaM CaMOIO3HAHUS, CaMOpPa3BUTUS W HPABCTBEHHOI'O
CTaHOBJICHUS TUYHOCTU OOYHArOIINXCSI.

JIndHOCTHBIE  pe3yibTaTbl  OCBOGHHMS  IpeaMera  «XUMHUS»  OTPaKaIOT
C(OPMHUPOBAHHOCTH  OIbITA TIO3HABATEIBHOM M  NPAKTHUYECKOW JAESATEIHLHOCTH
00 y4aroUIMXcs Mo peain3alny MPUHITHIX B OOLIECTBE LIEHHOCTEH, B TOM UHCJIE B YACTH:

1) rpa:k1aHCcKOro BOCINTAHUA:

OCO3HAHUSI O0YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M OO0S3aHHOCTEM,
YBOKCHUA K 3aKOHY U IIPABOIOPSIKY;

MPEJCTABJICHUS O COLMATIBHBIX HOpMaxX U MpaBUJIaX MEKIMYHOCTHBIX OTHOILICHUMN
B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MESITEIHHOCTH MPHU CO3JaHUM YUEOHBIX
MPOEKTOB, PEIICHUH YYEOHBIX M TMO3HABATEIBLHBIX 3a/lay, BBHIMOJHEHUN XHUMHUYECKUX
AKCIIEpPUMEHTOB;
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CITOCOOHOCTH ITOHUMATh H IIPpUHUMATb MOTHUBBI, HAMCPCHU:, JIOTUKY U aPI'YMCHTEI
APYIuXx IIpHu aHAJIN3C PA3JIMYHBIX BUI0B y‘l€6HOﬁ ACATCIIBHOCTH,

2) NIATPUOTHUYECKOr 0 BOCTIUTAHMSA:

IICHHOCTHOTO  OTHOIIEHUSI K HCTOPUYECKOMY H  HAYYHOMY HACJICIIHIO
OTEUYECTBEHHOM XUMMU;

yBaXEHHUS K TIPOIlecCY TBOpPYECTBA B 00JIACTU TEOPHUHM M TPAKTHYECKOTO
MPUMEHEHHUSI XUMHUH, OCO3HAHWS TOrO, YTO JOCTHMIKEHUS HAYKH €CThb PEe3yJIbTaT
JUTUTENBHBIX HAOMIOEHUM, KPOMOTIMBBIX AKCIEPUMEHTAIBHBIX MTOMCKOB, IMTOCTOSTHHOTO
Tpy/Aa y4€HBIX U IPAKTUKOB;

WHTEpECa U TO3HABATEIbHBIX MOTHMBOB B MOJIYYEHHH M TOCICIYIOIIEM aHaIU3€
nH(pOpMaIIMH O MEPEOBBIX TOCTHKEHUIX COBPEMEHHON OT€UE€CTBEHHONW XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TIOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMW, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACH HAa MOPATIbHO-HPABCTBEHHBIE HOPMBbI
U LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MOCTYNKH CBOMX TOBAPHIIECH C MO3UITUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX MOCTYIKOB,;

4) popmupoBaHusl KYJbTYPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEHN 3I0pOBOT0O U 0€301acHOro 0opasa K1U3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY ¢ TICUXUYECKOMY
3JI0POBBIO;

coOJIIOICHUsT TpaBUJI OE30MAaCHOr0 OOpallleHHsi C BelleCTBAaMU B OBITY,
TOBCEITHEBHOM KU3HU U B TPYJAOBOM JIEATEIBHOCTH;

MOHUMAHUS [IEHHOCTH TMPaBUJl UHAUBUIYAILHOTO U KOJUJIEKTUBHOTO O€30MaCHOI0
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUH W HENPUATUS BPEIHBIX MPHUBBIUCK (YHIOTpEOICHHUS
QJIKOTr0JIs1, HAPKOTUKOB, KYPEHHUS);

S) TpyA0BOro BOCIIUTAHMS:

KOMMYHHUKATUBHON KOMITIETEHTHOCTH B YU€OHO-HUCCIICIOBATEIbCKOM e TEILHOCTH,
OOITIIECTBEHHO TOJIC3HOM, TBOPUECKON M IPYTrUX BUAAX AEATEITHHOCTH,

YCTAaHOBKM HAa aKTMBHOE yJacTHE B PEIICHUW MPAKTHUYECKUX 3a/a4d COIUATBHON
HAIPABJICHHOCTH (B paMKaX CBOETO Kjacca, MKOJIbI);

WHTEpeca K TMPAKTHYECKOMY H3Y4EeHHIO Tpodeccwii  pa3immdHOro  poja,
B TOM YHCJIE HA OCHOBE TPUMEHEHUS TIPEIMETHBIX 3HAHUHN 110 XUMUH;

YBOXEHHS K TPYY, JIOJSAM TPYy/a U pe3yJbTaTaM TPYJAO0BOU IE€ITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUIYAJIbHOW TPACKTOPUM OOpa3OBaHMUSI,
Oymymielt mpodeccnn W peanu3allud COOCTBEHHBIX >XU3HEHHBIX IUIAHOB C YUETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XWMHH, HWHTEPECOB MW IMOTPEOHOCTEH
00111eCTBA;
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6) PK0JIOrN4eCcKOro BOCIUTAHHS:

HKOJIOTUYECKU IIeJIECO00pa3HOr0 OTHOLIEHHUsST K MpPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHHUS )KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOAIBHOIO XapakTepa HSKOJIOTMYECKUX MpoOieM,  BIIMSHHS
HDKOHOMHYECKHUX IIPOLIECCOB Ha COCTOSHUE IPUPOIHON U COLMAIILHON CpPEBI;

OCO3HAHMSI HEOOXOAUMOCTH MCIOJIB30BAHMS JOCTHKEHUN XUMUU JJI PELICHUS
BOIIPOCOB PALIMOHAIIBHOI'O IIPUPOAOIIOIB30BAHMS;

AKTUBHOI'O HENPUATUS ACHUCTBUMN, NMPUHOCIIIUX Bpel OKPYKAIOLIEH NPUPOLHOU
cpele, yMEHHUsI TPOTHO3UPOBATh HEONATOMPUSITHBIE 3KOJOTMYECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U MPEIOTBPAILATh UX;

HaJIU4UsA PA3BUTOIO HKOJIOTMYECKOIO MBILUIEHUs, JKOJOTMYECKON KYJIBTYpHI,
OIBITA JIEATEIBHOCTH JKOJIOTMYECKOW HAIPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS
UMU B I03HABATEJIbHOM, KOMMYHUKATUBHON U COLMATIBLHON MPAKTHKE, CIOCOOHOCTU U
YMEHHUS aKTUBHO IPOTUBOCTOATH UIE0JIOTUN XeMOPOOuH;

7) HEHHOCTH HAYYHOI O MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKH;

MMOHUMAaHUs CIeU(PUKN XUMHUHM KaK HayKd, OCO3HAaHUS €€ poiu B (hOPMHPOBAHUU
paIlMOHATILHOTO HAYYHOT'O  MBIIUICHHS, CO3JaHUM  IIEJIOCTHOTO IPEJICTaBICHUS
00 OKpYKarIIeM MHPE Kak O €AMHCTBE MPUPOIBI M YEIOBEKa, B TIO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHU S TIPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COO0M 3HAYMMOCTH XUMHUH JIJIsl COBPEMEHHOM ITUBUIIM3AIINU: B €€
T'YMaHUCTUYCCKON HAIPaBICHHOCTH W BAaXXHOH PO B CO3JMaHMM HOBOW 0a3bl
MaTepHAIbHON KYJIbTYPBI, PEIICHUH TJI00aJbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIIEBON U SKOJIOTMUECKOI 0€30MacHOCTH,
B Pa3BUTUM MEAMIIMHBI, 00ECIIEUEHUU YCIOBUU YCHEIIHOIO TPyAa U DKOJIOTUYECKH
KOM(OPTHOM KU3HU KaXKIOTO WiIeHa O0IIECTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTHU: MOHUMAaHUS CYIIHOCTH METOJIOB IMO3HAHMS,
WCIIOJIb3YeMBIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HWCIIOJL30BATh IOTydacMbIe
3HAHUS JJI1 aHadu3a U OOBACHEHMS SIBJICHUI OKpPYKAIOIIEro MUpa M IPOUCXOJSIINX
B HEM M3MEHEHWH, YMEHHs JejlaTh 00OCHOBAaHHBIC 3aKJIOUCHUS HA OCHOBE HAYYHBIX
(haKTOB ¥ UMEIOIINXCS JAHHBIX C IETBIO TTOYUYCHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJB30BaTh XMMHUUYECKUE 3HAHUS JUIS PEIICHUS
po0OJIeM B peaibHBIX KU3HCHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K aKTHBHOMY TOJIYYCHHUIO HOBBIX 3HAHHWH 1O XWMHH B COOTBETCTBHU C YKU3HCHHBIMH
MOTPEOHOCTSAMM;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iuuHbIX cdepax mnpodeccuoHaIbHOMI
NeSTeTHHOCTH.
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METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHUS YU€OHOTO MpeaMeTa « XUMHUs Ha YPOBHE
cpemHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYNUMBIC ISt dbopmupoBaHus MHUPOBO33PCHHUS 00yJaromxcst
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHAYyYHbIE TOHSATHS, OTpaKaIOIINe
[IEJIOCTHOCTh HAYYHOUH KapTUHBI MHUpa U CTIeNU(DUKY METOAO0B MO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, YHEPIUs, sBJIEHUE, MPOLECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, UCCIICOBAHNUE,
HaOII0IeHIE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);

YHUBEpCAIbHBIE y4eOHbIE JeWCTBHUS (MMO3HABAaTEJIbHBIC, KOMMYHUKATHBHBIE,
perynasTUBHBIE), obecreunBaromre GopMupoBaHUe (PYHKIHOHATIHLHOW TPaMOTHOCTH U
COIL[MAIbHON KOMIMETEHIUN 00y4arOINXCs;

CHOCOOHOCTh O0YYaIOIIMXCS HCIOB30BaTh OCBOCHHBIC MEXIUCHUIUIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHHS U YHUBEPCAJIbHbIC YUeOHbIE AEUCTBUS B MIO3HABATEIHHON U
COIIMAJILHON TPaKTUKE.

MeTtanpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAICHUE YHUBEPCATbHBIMHU YUeOHBIMU
MO03HABATEIbHBIMI, KOMMYHHUKATUBHBIMU U PETYISITHBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
ba3oBbIe JJoruueckue 1eMCTBUA:

CaMOCTOSITEILHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTPEIETIATh 1EJIN IeATeIbHOCTH, 3a1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHKCHHUS,
COOTHOCHUTD PE3YyJIbTAThI AEATETLHOCTH C MTOCTABICHHBIMU IEIISIMU;

MCIIOJIb30BaTh MPU OCBOCHUH 3HAHU TTPUEMBI JIOTHUECKOT'0 MBIIIIJICHUS — BBIJCIATh
XapaKTEepHbIE MPU3HAKKA MOHSITUW M YCTAHABJIMBATh WX B3aUMOCBSI3b, MCIOJIb30BaTh
COOTBETCTBYIOIIIUE MOHSTHS JJIs1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUM;

BLIOMPATh OCHOBAHUS W KPUTEPUHU ISl KJIacCU(PUKAIIMU BEIIECTB U XMMUUYECKUX
peaKLuu;

YCTaHABJIUBATh MPUYUHHO-CJICICTBEHHBIE CBS3H MEXKIy  H3y4yaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXKACHUS (MHIYKTHUBHBIC, JCTYKTHBHBIC, IO aHAJIOTHH),
BBIABJISITH 3aKOHOMEPHOCTM U TMPOTHBOPEUMST B PACCMATPUBAEMBIX  SBJICHUSX,
(GhopMyIIUPOBATh BHIBOABI U 3aKJIIOUCHUS;

OPUMEHSITh B TPOIECCE TO3HAHMS, HCIOJb3YeMble B XHWMHHU CHUMBOJUYECKHE
(3HAKOBBIC) MOJIEIIH, TPEOOPA30OBBIBATH MOJICTBHBIE TIPEACTABICHUS — XUMUYECKUM 3HAK
(cuMBOJI) dJeMEHTa, XUMHUYeckas ¢GopMyna, ypaBHEHHE XHUMHUYECKOW peakIiud —
MIPH PEIICHNN YIEeOHBIX MTO3HABATEIHHBIX U MPAKTUYECKHX 33/1a4, IPUMEHSTh Ha3BaHHBIC
MOJICIbHBIE TPEJCTABIICHUS JJI BBISBICHHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIIECTB U XUMUYECKUX PEAKIIHi.
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Ba3oBrble ucciienoBarebCKue JeiicTBUA:

BJI4JIETh OCHOBAMH METOJI0B HAYYHOT'0 ITO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINA;

(opMynHpoBaTh L€ U 337a4d MCCIECIOBaHMS, WCIIOJIb30BAaTh MOCTABJICHHbBIE U
CaMOCTOSITEILHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JJI1 (POPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABHILHOCTU BBICKAa3bIBAEMBIX
CYXKJICHU;

BJIQJIETh HABBIKAMM CaMOCTOSITEIBHOTO IIJIAHUPOBAHMS U ITPOBEICHUS YUCHUYECKUX
HKCIIEPUMEHTOB, COBEpPUICHCTBOBATH YMEHHs HaOJIIOAaTh 3a XOAOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (QopMyaupoBaTh O000OIEHUS U
BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YJbTAaTOB MCCIEIOBAaHUSA, COCTABIIATH
00OCHOBaHHBIA OTYET O MPOACIAaHHON padoTe;

pUOOpPETaTh OMBIT YUYCHUUECKOU UCCIIeN0BATENLCKON U MTPOEKTHOM J1eATEbHOCTH,
MPOSIBIISATH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEILICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/IOB ITO3HAHUS.

Pa6ora ¢ undopmaunmneii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHUKAX MHPOpMALMM (HAyYHO-NOMYJIsIpHAas
JUTEpaTypa XMMHUYECKOIO COJEp)KaHusl, CIpaBOUHbIE 1Mocodusi, pecypcsl MHTepHeTa),
aHATM3UPOBaTh MH(GOPMALIMIO PA3IMYHBIX BUJIOB U (POPM NPEACTABICHUS, KPUTUUECKU
OLIEHUBATh €€ TOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTb;

dbopMyTUpPOBaTH 3aMPOCH U TPUMEHITH PA3TUIHBIC METO/IBI TIPU TIOUCKE U 0TOOPE
uH(popMaIi, HEOOXOAMMOM J1JIs1 BEIOJHEHUST YYEOHBIX 3a/1a4 ONPEAEIEHHOTO TUIIA;

npuoOpeTaTb  OMBIT  HCIOJNB30BaHUS  WH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U PA3NIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOATENIbHO BBIOMPATh ONTUMAIbHYIO (OpMY MpEACTaBICHUs] WH(GOpMaALUU
(cxembl, TpaduKy, AUArpaMMBbl, TaOJIHIIbI, PUCYHKH U JIPYTHUE);

UCMOJIb30BaTh Hay4YHBIH A3BIK B KaueCTBE CPEJCTBA MpH PabOTe C XUMUYECKOU
uH(OpMaIUeil: TPUMEHATh MEeXKIpeaMeTHbIe ((pU3nUecKrne 1 MaTeMaTUYeCKHe) 3HAKU U
CUMBOJIBI, (POPMYJIbI, a0OpeBUATYpBl, HOMEHKIIATYPY;

UCMOJb30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ:

3a/laBaTh BOINPOCHI IO CYIIECTBY OOCyXJaeMOW TeMbl B XOJ€ Juajora
W/WTU  JUCKYCCHM, BBICKa3blBaTh UJEH, (OPMYIMPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBINIOJIHEHUS IPEIJIOKEHHOM 3aa4K;

BBICTYIIaTh C IIPE3CHTAlMEN PE3yJbTAaTOB IO3HABATEILHOU JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU NPH BBIIIOJIHEHUH
XUMHUUYECKOTO DKCIEPUMEHTa, MPAKTUYECKOM padOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peaau3alud y4yeOHOro mpoekTa U (GOpPMYIHPOBATH BBIBOJIBI
M0 pe3yiabTaTaM IPOBEAEHHBIX MCCIEAOBAHUN MYTEM COIJIACOBAHUSA ITO3ULMH B XOHE
o0CyXeHUS U OOMEHA MHEHUSIMHU.
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PerynsiTuBHbIe YHUBeEpPCAJbHbIE YUeOHbIE 1eiicTBUSA

CaMOCTOATENIFHO IUJIAHUPOBaTh M OCYIIECTBISTH CBOIO  IO3HABaTEIbHYIO
NesTEeNbHOCTh, OmpeaeNsss e€ Ield | 3aJadyd, KOHTPOJUpOBaTh MU TI0 Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH IIPE/IjIaraéMblid aITOPUTM JIEHCTBUN TIPU BBITIOJTHEHUN
y4eOHBIX U UCCIENOBATEIbCKUX 3aj1a4, BbIOUpaTh Hanbonee d(PPeKTUBHBIN CIIOCOO MX
pelIeHust ¢ YIETOM TMOTYICHHS HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEILHOCTHM Ha OCHOBE CaMOaHalM3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATBI
10 KVIACC

IIpenmeTHBIE PE3yJIBTATBI OCBOCHMS Kypca «OpraHnyeckas XuMusD» OTPaXkaroT:

c()OPMUPOBAHHOCTh IMPEACTABICHUN O XUMHUUYECKOM COCTABIISAIOIIEH €CTECTBEHHO-
HAy4YHOU KapTHHBI MUPA, POJU XUMUU B IO3HAHUU SIBICHUN MPUPOJIbI, B GOPMUPOBAHUU
MBIIUICHUS U KyJIbTYpBl JTUYHOCTH, €€ (YHKIIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAUMOMN
JUISL pelIeHUs] NPAKTUYECKUX 337ad M 3KOJOTMYECKH OOOCHOBAHHOIO OTHOIICHMS
K CBOEMY 37I0pPOBbIO Y IIPUPOJTHOM CpELE;

BJIQJICHUE CUCTEMON XUMMUYECKUX 3HAHUI, KOTOPAsl BKIKOYAET: OCHOBOIIOJIATAFOIIIHE
HNOHATUSA (XMMHUYECKUHM 3JIEMEHT, aTOM, JJIEKTPOHHAas O0OJOYKa aToMa, MOJEKyJa,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTh, XUMUYECKasi CBSA3b, CTPYKTypHas Qopmyia
(pa3BépHyTas U COKpaIl€HHas ), MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIepOIHBIN
CKeJeT, (DYHKIMOHAIbHAs IpyNa, paaukal, U30MepHUsl, U30MEPbl, TOMOJIOTHYECKUI PsiI,
TOMOJIOTH, YTJIEBOJIOPOABI, KHCIOPOA M a30TCOAEp)KallUe COEAMHEHHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COCTMHEHMUS); TEOPUH U 3aKOHBI
(Teopust cTpoeHHs opraHudeckux BemecTs A.M. byTiiepoBa, 3aK0OH COXpaHEHHUs MacChl
BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHH; MUPOBO33PEHUECKHE 3HAHMUSI,
JeKalMe B OCHOBE IMOHMMAHHMS MPUYUHHOCTA M CHUCTEMHOCTH XUMUYECKHUX SIBICHMHIA,
(dakTomornyecKkue CBEACHHUS O CBOWCTBAxX, COCTaBEe, IOJYYEHHH U O€30MacHOM
UCIOJb30BAaHUM BaXXHEHIIMX OPraHMYECKHUX BEUIECTB B OBITY U NPAKTUYECKOU
NEeATENbHOCTH YEIOBEKa,;

c(OPMUPOBAHHOCTh YMEHUH BBIABIATh XapaKTEpHbIC IPU3HAKU IIOHATHUH,
YCTaHABJIMBATh MX B3aUMOCBA3b, MCIOJB30BATH  COOTBETCTBYIOUIUE  IIOHSTHS
NP ONMCAHUU COCTABA, CTPOCHUS U IIPEBPAILIEHUN OPraHMYECKUX COEAMHEHUM;

cOPMHUPOBAHHOCTh ~ YMEHUH  HUCIHOJB30BaTh  XUMHUYECKYIO  CHUMBOJHUKY
JUTSl COCTABIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON ) (popmya
OpPraHMYECKUX BEIIECTB M YPaBHEHUW XUMUYECKHUX DPEAKIUH, W3rOTaBIMBaTh MOJAEIU
MOJIEKYJl ~OpPraHMYECKMX BEIIECTB JJIsI WUIIOCTPAMM WX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOT' O CTPOEHUS;

COPMUPOBAHHOCT, ~ YMEHUH  yCTAaHABIMBATH MPHHAMICKHOCTb  H3YyYEHHBIX
OpPraHM4eCcKUX BELIECTB MO UX COCTaBy M CTPOCHUIO K ONpeneiEHHOMY Kiaccy/rpyrie
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coeMHEHU  (YrJIeBOAOPOAbI,  KHUCIOPOI W a30TCOJiEpKalllue€  COCAUHEHUS,
BBICOKOMOJICKYJISIDHBIE COEAMHEHHMs), JaBaTb KM Ha3BaHUs 10 CHUCTEMAaTHYECKOH
HoMeHknarype (IUPAC), a Ttakke NpUBOOUTH TPUBHAIBHBIE HAa3BaHHS OTIEIIbHBIX
OpPraHNYEeCKUX BEUIECTB (3TUJIEH, IPOITUIIEH, AlETHUIIEH, THUIICHTJIMKOIIb, TIIMIEPUH, (DEHOI,
dbopmaiibieTul, aueTanbACrul, MypaBbUHAs KHUCIOTA, YKCYCHAash KHCJIOTa, OJIEUHOBAs
KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMal, HEJUI0I03a, [IMLUH);

c(OpMUPOBAHHOCTH YMEHUS ONPENEIATh BUJIbI XMMHUUECKOH CBSI3U B OPraHUYECKUX
COEMHEHUAX (OMHAPHBIE U KPATHBIE);

cOPMUPOBAHHOCTh ~ YMEHHSI TNPUMEHSATh TMOJOXKEHHUS TEOpPUU  CTPOCHMS
opranundeckux BemecTB A.M. byriepoBa s OOBSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUs MAcCChl BELIECTB;

chOpMHUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh COCTaB, CTpOEHUE, (U3HUYECKUE U
XUMUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENEH PA3IMYHBIX KJIACCOB OPraHUY€CKUX
BEUIECTB (MeTaH, dTaH, 3TUJIEH, MPOMUJIEH, aleTuieH, OyraaueH-1,3, MeTuiIOyTaaueH-
1,3, OeH30i1, METaHOJ, A3TAHOJ, STHJICHTJIUKONb, TJIHLEPHH, (DEHOJ, aleTambAerus,
MypaBbHHasi M YKCYCHasi KHCIJIOTBI, TJIIOKO3a, KpaxMmall, LEJUII0JI03a, aMUHOYKCYCHAas
KHCJIOTA), WUIIOCTPUPOBATh TEHETHYECKYID CBSI3b MEXJIY HUMU YpPaBHEHHUSIMU
COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIUNA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEpPHU30BaThb HCTOYHUKU YIJIEBOAOPOJHOTO
ChIpbsi (HE(QTh, MPUPOIHBIA Ta3, Yroyib), COCOObl MX MEpepadOTKU W MPAKTHYECKOE
IpPUMEHEHHUE TIPOTYKTOB MEepepadoTKy;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOJAUTH BEIYUCIICHUS IO XUMUYECKUM YPaBHEHUSAM
(maccbl, 00bEMA, KOJMYECTBA HCXOJHOIO BEIIECTBA WJIM NPOJAYKTAa pEaKUUH IO
U3BECTHBIM  Macce, O00bEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX  BEIIECTB
WM MPOAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHUHW BIAJIETh CUCTEMOW 3HAHUU 00 OCHOBHBIX METOJAX
HAay4YHOI'O MO3HAHMS, UCIOJIb3YEMbBIX B XUMHUH MPU MU3YYEHUU BELIECTB M XUMUYECKUX
sBNCHUN (HAOMIOJEHNE, U3MEPEHHE, DKCIEPUMEHT, MOJACTUPOBAHUE), HCIOJIb30BaTh
CUCTEMHBIE XUMUYECKHE 3HAHUS ISl MIPUHIATHS PELICHUI B KOHKPETHBIX KU3HEHHBIX
CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM;

chOpMUPOBAHHOCTh YMEHUN COONMIOAATh IMpaBUja IMOJIb30BAHUS XUMHUYECKOM
noCy10i 1 1a00paTopHBIM 000PYAOBAHUEM, A TAKXKE MTPABHIIa OOpAILIEHUS C BEIECTBAMU
B COOTBETCTBUU C HHCTPYKIUSMU I10 BBITIOJHEHUIO J1a0 OpaTOPHBIX XUMUYECKHX OIBITOB;

cOPMHUPOBAHHOCTh ~ YMEHHMHM  IUIAHUPOBATb W BBINOJHATH  XMMHUYECKHUI
HKCIIEPUMEHT (MpPEBpAICHUs] OPraHMYECKUX BEIIECTB NPU HATPEBAaHUU, MOJy4YEHUE
ATUJIEHA U HM3YyYEHUE €ro CBOMCTB, KAaYECTBEHHBIE PEAKIIMM OPraHUYECKHUX BEILECTB,
JeHaTypanusi OC€JIKOB MpU HArpeBaHWM, LIBETHbIE pPEaKkUUH OEIKOB) B COOTBETCTBHUH
C MpaBUJIAMHM TEXHUKHA OE30MACHOCTHU MPHU OOPAIEHNHU C BEIIECTBAMU M JIA0OPATOPHBIM
00OpyIOBaHHEM, MPENCTABIATh PE3yNbTaThl XUMHUYECKOIO JKCIEpUMEHTa B (opme
3allMCU YPABHEHUU COOTBETCTBYIOIIMX peakUUid U (GOpMYyIUPOBATH BHIBOABI HA OCHOBE
ITUX PE3YNbTATOB;
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c(OPMHUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  AHAIM3UPOBATH  XHUMHUYECKYIO
H($OpMAIHIO, TOTYYaeMYIO U3 pa3HbIX HICTOYHHUKOB (CPECTBAa MacCOBOM MHPOpMAILINH,
WuTepHeT u 1pyrux);

c(OpMHUPOBAHHOCTh YMEHUN COOJIFOIaTh MPaBUJiIa SKOJIOTMYECKH LIETIECO00Pa3HOTO
NOBEJICHUS B OBITY U TPYAOBOM JEATEILHOCTU B LIETSIX COXPAHEHHUS CBOETO 3710POBbS U
OKpYXKalollled MNPUPOJHOU CpEabl, OCO3HABaTh OMACHOCTh BO3JACHCTBUS HA IKUBBIC
OpraHu3MbI OIPEEIEHHBIX OPraHUYECKUX BEUIECTB, MOHMMas cMbIca nokazatens [T/IK,
MOSICHATh HAa NpPUMEpPax CHOCOObl YMEHBIIEHUS M TPENOTBPAILCHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

Ui O0yYaromMXCsi € OrPaHMYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBBS: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX TO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBJICHU;

JUISL CJIETIBIX M CJIA0OBUASIIMX OOYYAIOIIMXCS: YMEHHUE HCIOJIb30BaTh PeElbedHO
TOUEUYHYIO cUcTeMy oOo3HaueHuit JI. bpaiins ans 3anucu xumMmuueckux Gopmyi.

11 KUIIACC

IIpenqmeTHbIe pe3yabTaThl OCBOCHHS Kypca «OO0Ias u HeOpraHuvecKas XUMUS
OTpaXkaroT:

c(hOPMUPOBAHHOCTb  TPEJCTABIICHHI: O  XMMHYECKOM  COCTaBJISIONICH

€CTECTBCHHO-HAYYHON KapTHUHBI MUpA, POJIM XMMHUU B MO3HAHUU SIBJICHUM TPUPOIBI,
B (OpMUpPOBAHUM MBIILJIEHUS U KYJAbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOMN
I'PaMOTHOCTH, HEOOXOAMMOKN JJI pEHICHHsS TMPAaKTHYSCKUX 3aJad M OKOJIOTHYECKU
00OCHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3710pPOBbIO U MPUPOTHON CpEJIE;

BJIQJICHUE CUCTEMOM XUMHUYECKHUX 3HAaHWUM, KOTOpask BKJIIOYAECT: OCHOBOIIOJIAraroIue
MOHATUSI (XMMUYECKUU DJIEMEHT, aToOM, M30TOI, S-, p-, d- 2JIGKTPOHHBIE OpOUTAIU
aTOMOB, VIOH, MOJIEKYyIIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTD,
AIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKass CBS3b (KOBaJICHTHAs,
HWOHHAs, METAJTHYECKAsi, BOJOPO/IHAS ), KPUCTAINYECKAs PEIIETKA, TUTIBI XUMHUYECKUX
peakiuii, pacTBOp, JIEKTPOIUTHI, HEIJICKTPOIUTHI, JIEKTPOIUTUUECKAS JUCCOIUALINS,
OKHCJIUTEIh, BOCCTAHOBUTENb, CKOPOCTb XHUMHUUYECKOHW pEaKIUh, XUMHUYECKOe
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpUS DJIEKTPOJUTUUECKOM AUCCOLMAIUU,
nepuoanueckuii 3akon .M. MenaeneeBa, 3aKOH COXpAHEHUSI MAcCChl BEIIECTB, 3aKOH
COXPAHEHHUS U TMPEBPAILCHUS SHEPTrUU NMPU XMMHUUECKUX PEAKIIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN S3bIK XUMHUM, MHPOBO33PEHUYECKHE 3HAHUS, JIEKallue B OCHOBE
MMOHUMAHHUSI TPUUMHHOCTH U CHUCTEMHOCTH XHMHUYECKUX SBJICHUM, (PAKTOIOTHYECKHUE
CBEJICHUSI O CBOMCTBAX, COCTABE, MOJYYCHUHU U O€30MaCHOM UCIOJIH30BAHUH BAXKHEUIIIUX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTHYECKOMN JEATETbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUM BBIABISATH XapaKTEpPHBbIC TMPU3HAKH TIOHSTHH,
yCTaHABJIUBaTh UX  B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME  TOHSTHUSA
MIpY ONHUCAHUU HEOPTraHUYECKUX BEIIESCTB U UX MPEBPAIICHUM;
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cOPMHUPOBAHHOCTh ~ YMEHUH  HUCIHOJB30BaTh  XUMUYECKYID  CHMBOJIHKY
JUIs  cocTaBiieHUs (GOpMyJl BEUIECTB M  YPaBHEHHH XUMHUYECKHX PEaKIM,
cucrematnueckyto HomeHkJIaTypy (IUPAC) u TpuBManbHbIE Ha3BaHUA OTIEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbIi ra3, Yrie€KHUCIbIi ra3, aMMUaK, raméHas U3BeCTb,
Herami€Has U3BeCThb, IUThEBAs COAQ, IUPUT U APYTHUE);

c(OpMHUPOBAHHOCTh YMEHUM ONpPENENsATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS
XUMHUYECKUX AJIEMEHTOB B COCAUHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKON CBA3U
(koBaJIeHTHasl, MOHHAs, METAJUIMYecKasi, BOAOPOJAHAs) B COCIMWHEHUSX, THII
KPUCTAIUTMYECKON PEHIETKM KOHKPETHOIO BEIIECTBA (aTOMHAas, MOJIEKYJIsIpHas, HOHHAs,
METa/NINYECKast), XapaKTep CPeAbl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUM;

c()OPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAMICKHOCTh HEOPraHUYECKUX
BEIIECTB IO MX COCTaBY K OMNpEACIEHHOMY KiIacCy/Tpymre COeIuHEHUH (IpOoCThie
BEIIECTBA — METAUIbl M HEMETaJUIbl, OKCHJbI, OCHOBaHHUS, KUCIOTHI, aM(OTEpHbIE
TUJIPOKCH/IBI, COJIN);

c()OPMHUPOBAHHOCTh YMEHHUI pAaCKpbIBaThb CMBICI [EPUOJUYECKOr0 3aKOHA
JI.W. MenneneeBa 1 JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIbHYIO U
MPOrHOCTUYECKYIO (PYHKINU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTE€pPU30BaTh JSJEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3ieMeHTOB |—4 mnepuonoB Ilepmonnyeckoil CUCTEMBI XUMHUYECKHX
anemenToB J[.M. Menzeneesa, UCHOIb3Yys NOHITHS «S-, p-, d-3JIEKTPOHHBIE OPOUTAIINY,
«QHEPreTUYECKUe YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHUYECKUX AJIEMEHTOB M MX COCAWHEHUMN MO nepuojam u rpynmnam llepuonnueckoit
CUCTEeMBbI XUMHYeCcKux djieMeHToB J[.11. Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKUE
CBOMCTBA  HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATH
CYLIECTBOBAHHE T'€HETHUYECKOW CBSI3M MEXKAY HEOPraHMYECKUMH BELIECTBAMU
C IIOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOLIUX XUMHUECKUX PEAKLINN;

cOPMUPOBAHHOCTh ~ YMEHHUS  KIAaCCU(PHUIMPOBATh  XUMUYECKUE  PEAKIUU
[0 pa3IMyYHbIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrollUX BEIIECTB, TEIIOBOMY
3¢ ¢deKTy peakuuy, HU3MEHEHHIO CTENEHEW OKUCIEHHUS D3JIEMEHTOB, OOpaTUMOCTH
peaKIry, y4aCTUIO KaTaau3aTopa);

c(OPMUPOBAHHOCTh YMEHUIN COCTABIISATh YPABHEHHS PEAKIMI Pa3IMYHBIX THUIIOB,
MOJIHBIE M COKPAIIEHHBIE YpAaBHEHHsI pEeaKIUi MOHHOTO OOMEHAa, YYMUTHIBAsl YCJIOBHS,
IIPU KOTOPBIX 3TH PEAKIMU UAYT 10 KOHLA;

COPMUPOBAHHOCTh ~ YMEHMM  NpPOBOJUTH  PEAKLUMM,  HOATBEP)KIAIOIINE
KAueCTBEHHBIN COCTAB Pa3JINYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM
IyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHWYECKUX BELIECTB;

cOpPMHUPOBAHHOCTh ~ yYMEHHMM  pacKpblBaTh  CYIIHOCTb  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMI MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca 3TUX
peakuuii;
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chOpPMUPOBAHHOCTh YMEHHI OOBSACHATh 3aBUCUMOCTH CKOPOCTH XHMHUUYECKOU
pEeaKkiMd OT Pa3IUYHBIX (PAKTOPOB; XapakTep CMEIICHUS XUMHUYECKOTO0 pPaBHOBECHUS
B 3aBUCHUMOCTH OT BHeIIHEro Bo3zaeicTBus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEPU30BATh XMMHUYECKHUE IMPOIIECCHI, JICKAIINE
B OCHOBE TMPOMBIIUICHHOIO TIOJYYEHUS CEPHOM KHUCIOTHhI, aMMHaKa, a TaKxke
c(hOpMUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIIMIIAX U SKOJOTUYECKUX
mpodsieMax XMMUYECKOTO TTPOU3BOJICTBA,

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJIUTH BHIYMCICHUS C UCIIOIH30BAHUEM TTOHSATHUS
«MaccoBas JI0JI BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHUM T'a30B IMPU XUMUYECKUX
PEaKIMsIX, MacChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEILECTB, TEMIOBOTrO 3P dekTa
pEeaKIMy Ha OCHOBE 3aKOHOB COXPAaHEHMSI MacChl BEUIECTB, MPEBPAILCHUS U COXPAaHEHUS
DHEPIUH;

chOpMUPOBAHHOCTh YMEHUN COOMIOAATh IMpaBuja IMOJIb30BAHUS XHUMHUYECKOM
nocynoil u 1abopaTopHbIM 00OPYIOBAHUEM, a TAKXKE MTPaBHiia O0OpAIlEHHUs C BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKITUSIMH TI0 BHITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUH  IIJITAHUPOBaTh M BBINOJHATH  XUMHUYECKUN
HKCIIEPUMEHT (PA3JIOKEHHE MEePOKCHa BOAOPOJAa B MPUCYTCTBUU KaTalu3aropa,
OIPENIEIICHUE CPElIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBHOIO WHIMKATOPA,
BJIMSTHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM peakKIiu, PeaKIid MOHHOTO
oOMeHa, KaueCTBEHHbBIC PEAKIIUU Ha Cylb(]ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHUSI, pellIeHNEe HKCIIEPUMEHTATIBHBIX 3a/1a4 10 TeMaM «MeTtas» u «HemeTtamib»)
B COOTBETCTBUU C MPABUJIAMHU TEXHUKHU 0€30MACHOCTU MPU OOpalleHUU C BEUIECTBAMU U
7abopaTopHBIM  O0OpYJIOBAaHHMEM,  TPEACTABIATh  PE3YJAbTaThl  XUMUUYECKOTO
JKCIIepUMEHTa B (opMe 3amucud ypPaBHEHHM COOTBETCTBYIOUIMX pEaKUMi U
(dbopMyIHpOBaTH BEIBOBI HA OCHOBE ITUX PE3YyJIbTATOB,;

chOpPMHUPOBAHHOCTh ~ YMEHHH  KPUTUYECKH  aQHAIM3UPOBATH  XUMHUYECKYIO
uHpOpMAIMIO, TOJIYy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpeIcTBa  MacCOBOM
KOMMYHHKalNK, IHTEpHET U APYTrux);

c(hOpMUPOBAHHOCTh YMEHUM COOJII0/IaTh MPaBUJiIa IKOJIOTMUECKH 1€1eCO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOM JICSITEIILHOCTH B LEISX COXPAHEHHUS CBOETO 3/10POBbS U
OKPYXKaIOIIEH TNPUPOIHOW CpElbl, OCO3HABaTh OIACHOCTh BO3JCHCTBUS Ha JKHBbBIC
OpraHu3Mbl OMNPEIEIEHHBIX BEIIECTB, MOHUMAas cmbica nokaszarens [IIK, moscHATh
Ha MPUMEPAX CHOCOOBI YMEHBIICHUS W MPEAOTBPAIICHUS UX BPEAHOTO BO3ICHCTBUS
Ha OPraHU3M YeJIOBEKa;

Ui OOy4YarIIMXCsl C OrPaHUYECHHBIMM BO3MOXKHOCTSIMU 37I0pPOBbS: YMEHHE
NPUMEHSThL 3HAHUST 00 OCHOBHBIX JIOCTYNMHBIX METOJaX TO3HAHUSI BEIIECTB U
XUMHUUYECKHUX SIBIICHUH;

JUTSL CJICTIBIX M CJA0OBUASIIMX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh pebedHO
TOYEUHYIO cCUCTeMy oOo3Hauenwuii JI. bpaiins s 3anucu xumudeckux Gpopmyi.
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10 KJIACC
Haumenosanue
Ne KomnuecTBO OcCHOBHBIE BUIBI 1€ATEIbHOCTHA
pa3aesioB U TEM ITIporpammHoOe conepxanue
n/m 4acoB o0 yyaroumxcs

y4eOHOTr0 TIpeIMeTa

Pa3znen 1. TeopeTnueckue oc

HOBBI opra}mquKoﬁ XMMHH

1.1

[Ipeamer
OpPraHUYE€CKOU XUMUH.
Teopust ctpoeHus
OpraHUYECKHUX
COCIMHEHUN

A.M. BbyrnepoBa

3

[IpenmeT opraHM4ECKON XUMUH:

€€ BO3HUKHOBEHUE, pa3BUTHE U
3HAQ4YEHHUE B ITOJIYYCHUHU HOBBIX BEILIECTB
Y MaTEpUATIOB. Teopusi CTPOCHUS
OPraHM4YECKUX COCAUHECHUN

A.M. bytiepoBa, €€ OCHOBHBIC
nosioskeHust. CTpyKTypHBbIC (OPMYIIBI
OpraHn4eCcKuX BeuecTs. ['omonorus,
n3oMepusa. XuMHA4YeCKas CBSI3b

B OPraHUYECKUX COCTUHEHUSX: KPATHbBIC
CBA3U, G- U TT-CBS3H.

[IpencraBnenue o kiaaccupukauu
OpraHMyeckux BemecTs. HomeHnknartypa
OPraHN4YEeCKUX COCAUHECHUN
(cucreMaruueckas) U TPUBHAIbHBIC
HAa3BaHUS BaXKHEUIIUX IPEACTABUTEICH
KJIACCOB OPraHUYECKUX BEILECTB.
JKCIepUMEHTAIbHbIE METO/bI
U3y4eHUS BELIECTB M UX MPeBPaLlCHUI:

PackpsiBaTh CMBICT U3y4ae€MbIX
MOHSATUM (BBISIBJISATH UX XapaKTEPHBIC
MPU3HAKHU ), YCTAaHABIUBATh UX
B3aUMOCBS3b.

[IpuMeHSTh MOJIOKEHHS TEOPUH
CTPOEHUS OPraHUYECKUX BEIIECTB

A. M. byrnepoBa 1151 00bsICHEHUS
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX
COCTaBa U CTPOCHMUSI.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUJIS1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIIEHHOMN) POPMYJT OpraHU4IECKUX
BEILIECTB.

OnpenensiTh BUIbl XUMUYECKOUN CBS3U
(omuHapHbBIE, KpaTHBIE) B OPraHUYECKUX
COEINHEHHUSIX.

PackpeiBaTh posib OpraHM4eCKON XUMHUHU
B [IPUPOJIE, XapaKTEpU30BaTh €€
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e J[eMOHCTpanuu:

— O3HaKOMJIEHHE ¢ 00pa3laMu
OpPraHMYECKUX BEIIECTB U MaTepruaiaMu
Ha UX OCHOBE;

— OIBITHI TIO MPEBPAIICHHUIO
OpPraHMYECKUX BEIIECTB MMPU HATPEBAHUH
(rutaBneHue, oOyriIMBaHUE U TOPEHUE).

e JIaGopaTopHbI€ OMBITHI:

— MOJIEIMPOBAHNE MOJIEKYJI
OpPraHMYECKUX BEIIECTB

3HAYEHHUE B )KU3HH YEJIOBEKA,
WJUTFOCTPUPOBATh CBSI3b C IPYTUMHU
HayKaMH.

Hab6mronaTh 1 onmuceIBaTh
JIEMOHCTPAIMOHHBIC OIBITHI; TPOBOINUTH
Y OIMKCHIBAThH JJaOOPATOPHBIC OMBITH U
MPAKTUYCCKUE PAOOTHI

Hroro no pazneny

Paszgeua 2. Yriesonopoast

2.1 | IIpenenbHbIe AJIKaHBI: COCTaB U CTPOEHHUE,
YIJIEBOIOPOIBI — TOMOJIOTUYECKUM psifi. MeTaH u 3TaH —
AJIKAHBI MIPOCTEUIINE IPEACTABUTENIN AJIKAHOB:

COCTaB, XMMHUYECKOE CTPOCHHUE,
(pu3nyeckue 1 XUMUUYECKIE CBONCTBA
(peakuuu 3aMeIEeHUs U TOPEHUS ),
HAaxO0KJICHUE B IPUPOJE, ITOITYyYEHHUE U
IIPUMEHEHUE

2.2 | HenpenenbHbie AJIKEHBI: COCTAB U CTPOCHHE,
YIJIEBOJOPOIBI: TOMOJIOTHYECKUH Psijl. DTUIIEH —

AJIKCHBI, aJIKaJIUCHEI,
AJIKMHBI

MIPOCTEHIITNI TTPEJICTABUTEIb AJTKEHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
dusznueckre 1 XMuMUYECKHE CBOWCTBA
(peakuuu TUIPUPOBAHUS,
raJIOTCHUPOBAHUS, THApPATAIUH,

PackpbiBaTh CMBICIT H3y4aeMBbIX
MOHSATUM (BBISIBISATH UX XapaKTEPHBIC
MPU3HAKHW), YCTAaHABIUBATh UX
B3aMMOCBS3b, UCII0JIb30BaTh
COOTBETCTBYIOIIUE MMOHITHUS

IIPY OITUCAHUHU COCTABA, CTPOEHHUS U
MIPEBPALLIECHUN OPraHUYECKUX
COCIMHEHUH.

Hcnonb30BaTh XMMUYECKYIO CUMBOJIUKY
JUJIS1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHOM) hOopMyIT OpraHUuYECKUX
BEILIECTB.

Y cranaBiMBaTh NPUHAIIEKHOCTh
BEILIECTB K OMPEAECICHHOMY KJIACCy
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OKHCJICHHSI ¥ TIOJTMMEPH3AITIH )
HaxXO0XJCHUE B IPUPO/IC, MOTyUEHUE U
MpUMEHEHUE.

Ankanuensl: OyragueH-1,3 u
MeTunoyraaueH-1,3, xumuueckoe
CTPOCHHE, PEaKITUs MOJIMMEPU3AIIHH,
IpUMEHEeHHE (1711 CUHTE3a
MPUPOTHOTO U CHHTETHYECKOTO
Kay4dyKa U pe3HHBbI).

AJKWHBI: COCTaB M OCOOCHHOCTH
CTPOCHUSI, TOMOJIOTHICCKUHN PSIJI.
ALIETWIEH — POCTENIITNI
MIPE/ICTaBUTEIIb ATKUHOB: COCTAaB,
XUMHUYECKOE CTPOCHHE, (PU3NYECKUe U
XUMHUYECKHE CBOMCTBA (peaKIuu
TUAPUPOBAHMS, TaJIOTEHUPOBAHUS,
TUApATAIliN TOPSHUS ), HAXO0XKICHHEC

B TIPUPOJIC, TTOTYICHUE M IIPUMCHCHHE

2.3

ApoMaruyeckue
YTIE€BOAOPOIbI

ApeHbl: O€H30I1 U TOJyOJI, COCTAaB,
XMUMHUYECKOE CTPOEHUE MOJIEKYII,
(pu3nyecKue 1 XUMUUYECKUE CBONCTBA
(peakuu rajJoreHUpOBaHUS U
HUTPOBAHUS ), IOJTY4YCHUE

U puMeHeHue. Bausinue 6en3ona

Ha OpraHu3M 4enoBeka. [ eHeTnyeckas
CBSI3b YIJIEBOJIOPOJOB

YIJIEBOJIOPOJIOB MO COCTaBY U
CTPOCHHIO, Ha3bIBaTh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJIUTH TPUBUAIHHBIC Ha3BAHUS
OTJICJIbHBIX TIPEICTAaBUTEIICH
YTJIEBOJIOPOIOB.

OnpenensTh BUJbI XMMUUYECKON CBSI3U
B MOJIEKYJIaX YIJI€BOJIOPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHONU CTIOCOOHOCTH
YIJIEBOJIOPOJIOB OT KPATHOCTHU
KOBAQJIEHTHOU CBSI3HU.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3NIecKue u
XUMHUYECKHE CBOMCTBA, BAXKHEHIIIHE
CIOCOOBI MOTYYEHUST TUTTUYHBIX
npecTaBUTeNIeH pa3InYHbIX KJIaCCOB
YII€BOAOPOJIOB (METaHa, 3TaHa,
ATUJICHA, alleTuJIeHa, Oyraauena -1,3,
OeH30I1a, TOyoJa).

BBISBASTE F€HETUUECKYIO CBSI3b MEXAY
YIJIEBOJIOPOJIaMU M TIOATBEPKIATH €€
HaJM4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
peaKIui ¢ UCIOIb30BaHUEM

CTPYKTYPHBIX (hOpMYII.
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2.4

[Ipuponusie
VCTOYHUKHU
YIJIEBOAOPOIOB U UX
nepepadoTKa

[Ipuponansiii ra3. [lomytHeie HEPTAHBIE
ra3sl. HeTh 1 €€ mpoucxoxaexue.
CniocoObI mepepaboTKu HEPTH:
NEePEroHKa, KPEKUHT (TEPMHUYECKHIH,
Karanutudeckuit). [IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B OBITY.
KameHHbIl yroab U MPOAYKTHI €r0
nepepadoTKu.

JKCIePUMEHTAIbHbIE METOAbI
H3Y4YeHHS BeleCTB

U UX NpeBpalleHuii:

e J/[eMOHCTpauuu:

— xomtekiuu «Hedte» u «Yromby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBI.

¢ JlaGopaTopHbBIC OMBITHI:

— Ka4eCTBEHHOE ONpENIENIEHNE YIilepoaa
Y BOJIOPOJIA B OPraHUYECKUX BEUIECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3lamMu
IJIaCTMACC, Kay4yKOB U PE3UHBI;

— MOJEIMPOBAHNE MOJIEKYII
YIJI€BOJLOPOJIOB U
raJIOr€HOITPONU3BO/IHBIX.

e [IpakTuyeckue pabOTHI:

Ne 1. Ilonyuenue 3TuieHa U U3y4EHUE
€ro CBONCTB.

XapakTepu30BaTh HCTOUHUKHU
YIJIEBOJOPOIHOTO ChIPbsl (HEDTH,
MPUPOJIHBIN Ta3, yroib), CIIOCOOBI UX
nepepaboTKU U MPAaKTUYECKOE
NpPUMEHEHUE TIOy4aeMbIX MPOJTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl [TI03HAHUS — IIPOBEJICHUE,
HaOJII0JIEHUE U OMMCAHUE XUMHYECKOTO
JKCIIEpUMEHTA (J1a0OpaTOPHBIE ONBITHI U
PAKTUYECKHUE PaOOTHI).

CrnenoBaTh npaBuiiaMm 0€30MaCHON
palboThI B 1abopaTopuun

IIPU UCIIOJIb30BAaHUU XUMUYECKOU
HOCYZIbl U 000PY/AOBaHUS, a TAKXKE
IpaBUjIaM OOpALIEHUS C BELIECTBAMU

B COOTBETCTBHU C MHCTPYKIUSAMU
BBITIOJTHEHUS 1a00PATOPHBIX OIMBITOB U
MPAKTUYECKUX pabOT MO MOJYy4ECHHIO U
U3YYEHUIO OPraHMYECKUX BEILECTB.
ITpencraBnarh pe3yabTaThl
IKCIIEPUMEHTa B hopMe 3amiCH
YPaBHEHHM COOTBETCTBYIOIINX PEAKLIAN
U JIeNIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTH BBIUUCICHUS

IUI ONpEeACTICHUS] MOJIEKYJIIPHON
(bopMyJibl OpraHMUECKOr O BEIIECTBA,
[0 YPaBHEHUIO XUMUYECKON PEaKIIUH.
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e PacuérHbie 3a1aum:

— OIpEAEIECHUE MOJIEKYIISIPHOM
(bopMyIIbl OPraHNYECKOrO BEIIECTBA

10 MacCOBBIM JIOJIIM aTOMOB
XUMUYECKUX DJIEMEHTOB;

— Ppacy€Thl IO YPAaBHEHUIO XUMHUYECKON
peakiuu

CaMocCTOATENBHO IIJIAaHUPOBATH U
OCYIIECTBIISITh CBOKO ITO3HABATEIIBHYIO
JEATENBHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPYIIOBON ydeOHOU

e TeNbHOCTH

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaep:kamme oprannyeckne coeIMHeHus

3.1

Cnouptel. @eHon

3

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TAHOJI, XUMHUUYECKOE
CTpoeHHE, GU3NUECKHE U XUMUYECKHE
CBOMCTBa (peaKIuu ¢ aKTUBHBIMU
MeTaJllaMH1, TaJIOr€HOBOJOPOIAMH,
ropeHue), npuMenenue. Bogoponnas
CBs13b. DU3HOIOrMUECKOE JICUCTBUE
METAHOJIa ¥ ATAHOJIa HA OPraHU3M
YeJIoBeKa.

MHOroaToMHbI€ CIIUPTHI: FTUIECHTJIUKOJIb
Y TJIUIEPUH, XUMUYECKOE CTPOCHHUE,
dusznueckre 1 XMuMHUYECKHe CBOMCTBA
(B3auMOJICHCTBUE CO MIETOYHBIMU
MeTaJlJIaMU, KAUECTBEHHAS peaKUs
Ha MHOTOATOMHBIE CITUPTHI).
du3nonmornuyeckoe IerucTBUE

Ha oprasusM uesnoseka. [Ipumenenue
TIMLEPUHA U YTUIICHTIIMKOJIS.

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBISIBIATh UX XapaKTepPHBIC
MIPU3HAKHN ), yCTAaHABIUBATh UX
B3aMMOCBS3b, UCII0JIb30BaTh
COOTBETCTBYIOIINE MOHITHUS

IIpY OIIMUCAHUHU COCTABA, CTPOEHHUS U
MPEBPAILLICHUN OPraHUYECKUX
COCIMHEHUH.

Hcnons30BaTh XMMUYECKYIO CUMBOJIMKY
JUISL COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIEHHOM) hOpMYIT OPraHUuYECKUX
BEILIECTB.

Y craHaBIMBaTh IPUHAJIEKHOCTD
BEILIECTB K OIPEAEICHHOMY KJIacCy

II0 COCTaBy U CTPOCHUIO, Ha3bIBaTh UX
10 CUCTEMATHUYECKON HOMEHKIIATYPE;
MIPUBOJINTH TPUBUAIBHBIC HA3BAHUS
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®enon. CTpOeHHE MOJIEKYJIBI,
(pu3nyecKkue 1 XUMUUIECKUE CBONCTBA
¢denomna. TokcuuHOCTH (heHoMa, ero
(br3HOIIOTHYECKOe JCHCTBHE

Ha oprasusM uesnoseka. [Ipumenenue
denona

3.2

AJnbaeruasl.
KapOoHOBbIE KUCTIOTHI.
CnoxxHbie 3pupbl

Anpaerunpl: GopMaTbIeruI U
aleTalbJIeTul, XMMUYECKOe CTPOEHHUE,
du3znyueckre 1 XMMHUYECKHE CBOMCTBRA
(peakiuu OKUCIIEHUS U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIE PEaKIUH), MOJYyYCHUE U
MIPUMEHCHHUE.

OIIHOOCHOBHBIE TIPEAECITbHbBIC
KapOOHOBBIE KUCIIOThI: YKCYCHAast
KHUCJIOTa, XUMUYECKOE CTPOCHUE,
duznueckre 1 XMuMUYECKHE CBOWCTBA
(obmue cBoWcTBAa KUCIIOT, PeAKITUs
ATEpUPUKALINHN ), TTOTYICHUE U
npuMmeHeHue. CTeapruHOBas U OJIEUHOBAS
KHUCIIOTHI KaK MPEICTABUTENIN BBICILIUX
KapOOHOBBIX KMCIIOT. Mblla Kak COJIH
BBICIIIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JICUCTBHUE.

CnoxxHbie 3UphI KaK MTPOU3BOAHBIC
KapOOHOBBIX KUCHOT. ['uaponus
CIIOKHBIX 3(pUpoB. KHUpbI Kak

OTJICJIbHBIX MIPEICTaBUTEIICH
KUCJIOPOJACOAEPKALIUX COCTUHEHUM.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XMMHWYECKHE CBOMCTBA, BaXKHEUIIINE
CIOCOOBI TTOJTYYEHUSI TUTTUYHBIX
MPEACTAaBUTEIIEH PA3JINYHBIX KJIACCOB
KHUCJIOPOJICOAEPKAIIUX COCTUHEHUI
(MeTaHoNa, 3TaHONA, TJIMILIEPUHA,
denomna, hopManpaeruaa,
aneTanbAeruaa, YKCyCHOU KHACIIOTHI,
TJIFOKO3BI, CaXapo3bl, Kpaxmala,
EJUTIONI03bI ); BBISBIISITH T€HETUYECKYIO
CBSI3b MEXKY HUMH U TIOATBEPKIATH €€
HaJIu4yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX
pEaKLMK C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POpPMYJI.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U IPUMEHEHHE )KUPOB,
XapaKTEepU30BaTh UX 3HAUYCHHE

JUISL )KU3HEIESI TETbHOCTH OPTraHUu3MOB.
Oco3HaBaTh OIMACHOCTH BO3JAECHUCTBUS
Ha KUBbIE OPTraHU3MBbl OMPEICICHHBIX
OpraHWYECKUX BEIIECTB, MOSCHSITh

Ha IPUMEPaxX CIOCOObl YMEHBIICHUS
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IMPON3BOAHBIC I'NTMICPUHA W BBICIINX
Kap6OHOBBIX KHCJIOT. FI/IIIpOJII/IS KHUPOB

3.3

VrieBoasl

VYraeBoabl: cocTaB, KjaacCudUKaIIU
yriIeBOJI0B (MOHO-, IU- 1
nonucaxapuibl). ['moko3a —
MPOCTEUIIINI MOHOCAXapHU/I:
O0COOEHHOCTU CTPOEHHUS MOJIEKYIIBI,
duznyeckre 1 XMuMHUYECKHe CBOMCTBA
TJIIOKO3bI (B3aUMO/ICHCTBHE

¢ ruapokcuaoMm meau(Il), okucnenue
aMMHUAYHBIM PaCTBOPOM OKCHJA
cepebpa(l), BocctaHOBIIeHHE, OPOKEHUE
[JIFOKO3bI), HaX0XKICHUE B PUPOIE,
MIPUMEHEHUE TJIFOKO3bI, OMOJIOTHYeCKast
POJIb B JKM3HEIEATEIIbHOCTH OpraHu3Ma
yenoBeka. PorocuHTe3. OpykTo3a Kak
M30MeEp IITFOKO3BI.

Caxapo3a — npeicCTaBUTEIIb
JUcaxapuaoB, TUIPOIN3 CaXxapo3bl,
HaX0X/IEHHE B MPUPOJIE€ U TPUMEHEHHUE.
Kpaxmain u nesmironosa kak npupoaHbie
MOJIMMEPBI: CTPOCHHUE KpaxMalia u
L[EJUTIOI03bI, PUBHUYECKUE U XUMUYECKUE
CBOICTBa KpaxmaJa (TUIpOJIn3,
KaueCTBEHHAsI peaKIys C HOJIOM).
JKCIepUMEeHTAIbHbIE METObI
M3y4€eHHUs] BEelIeCTB U UX MPeBPAllleHUH:

Y TIPEJIOTBPALLEHUS KX BPEIHOTO
BO3/CICTBHS HA OPraHU3M YEJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl IO3HAHUS — IPOBEJICHUE,
HaO0JII0/ICHHE U ONTUCAaHUE XUMHUYECKOTO
JKcrepuMeHTa (J1ab0paTOpHbBIE OMBITHI U
MPaKTUYECKHE PaboThI).

CrnenoBathb npaBuiaM 0€30MacHON
paboThI B 1abopaTopuu

[P MCMOJIb30BAHUHA XUMUYECKON
NOCYZIbI K 000PY/AOBaHUs, a TAKXKE
npaBujiaM 0OpallleHus ¢ BEIIeCTBaMU

B COOTBETCTBHH C HHCTPYKLUSIMH
BBINOJIHEHUS J1a00PaTOPHBIX OIBITOB

U TIPAKTUYECKUX paboT MO NOTYyYEHHUIO
Y U3YYECHHIO OPIraHMYECKUX BEILECTB.
[IpencraBnsaTh pe3yiabTaThl
AKCIIEpUMEHTA B (popMe 3aIucu
YPaBHEHUI COOTBETCTBYIOLUX PEAKIIUI
Y JIeJaTh BBIBOJIbI HA X OCHOBE.
[IpoBOAUTE BBIYMCIICHUS

JUISL OIIpEIENIEHUSI MOJIEKYIIIPH O
dbopMyJIbl OpraHUYECKoOro BElIecTBa,

110 YPABHEHUIO XUMUYECKON PEAKIUU.
CaMOCTOSTENBHO TUIAHUPOBATh U
OCYIIECTBJISAITh CBOKO ITO3HABATEIIbH YIO
JEATENBHOCTD; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBIC OIBITHI:

— TOPEHUE CIIUPTOB;

— B3aMMOJICHCTBUE TIIUIIEPUHA
¢ ruapokcuaom meau(Il);

— Ka4CCTBCHHBIC PCAKIIUHU AJIbACTHUI0B

(oKHCIIeHHEe aMMHAYHBIM PACTBOPOM
oKcHJia cepedpa U THIPOKCHIOM
menu(Il));

— B3aMMOJICVCTBHE Kpaxmana ¢ UOJOM.

e [IpakTryeckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa yKCYCHOMR
KHCJIOTBI.

e PacuérHele 3a1a4un:

— ONPEACIIEHUE MOJIEKYJIIPHOU
(opMyJIbl OPraHMYECKOT O BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U 110 Macce
(oOBeMy) IPOJIYKTOB CrOpaHus;

— PAcU€Thl 110 YPABHEHUIO XUMHUYECKOU

peaKIIH

y4acTue B IpyNIoBOi ydeOHOM
NEeATEIIbHOCTU

Hroro no pazneny

13

Paznen 4. A3orcogepxaniue

OpPraHuve€CKue COCAMHCHNA

4.1

AMUHEL.
AMUHOKHUCIIOTEIL.
benxn

3

AMMHBI: METWJIAMHH — POCTEUIIINI
[IPECTaBUTENIb aMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3NYECKUe U
XUMUYECKUE CBOMCTBA (peaKiuu

PackppiBaTh CMBICT N3y4aeMBbIX
MOHATUH (BBISIBJIATh UX XapaKTepPHBIC
MPU3HAKHN ), YCTAaHABIMBATh UX
B3aMMOCBS3b, UCIIOJIb30BATh
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C KUCJIOTaMHU U FOpeHI/IH), HaXOXJIACHUC
B ITPHUPOJIC. AMWHOKHCIIOTHI KaK

amM(pOoTepHbIE OPraHNYECKUE COCTUHEHMUS.

du3nyecKkne U XUMHUYECKHUE CBOMCTBA
AMUHOKUCJIOT (Ha MpUMepe TIIUIUHA).
buonoruueckoe 3HaueHHE aMUHOKHUCIIOT.
CUHTE3 NENTUIOB.

benku kak npupogHbIe MOJIUMEPHI.
[lepBuyHas, BTOpu9IHas ¥ TPETUYHAS
CTPYKTypa 0elIKOB. XUMUYECKHE
CBOMCTBA OEJIKOB: THIPOJIU3,
JIeHATypalusi, KaueCTBEHHBIE PEaKIINU
Ha OEJIKH.

JKCIEePpUMEHTAIbHbIE METObI
HM3y4eHHUs] BelIeCTB U UX MPeBpAallleHUil:
e JlemoHCTpauuu:

— JieHaTypalus O€JIKOB MPU HArPEeBaHUU;
— IIBETHBIC PEAKIIMH OCIIKOB

COOTBETCTBYIOIIINE MOHSITHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUSA U
MPEBPAILCHU OPraHUYECKUX
COCIUHECHUN.

Hcnonp30BaTh XUMUYECKYIHO CUMBOJIUKY
JIJIS COCTABJICHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpami¢HHoM) (HopMyIsT OpraHMIeCcKUx
BEILIECTB.

OnpenensiTh TPUHAJJIC)KHOCTh BEIIECTB
K OIPENICIICHHOMY KJIACCY MO COCTaBY U
CTPOCHMUIO, HAa3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIIbHBIC HA3BAHUS
OTZICJIbHBIX ITPEICTABUTEIICH.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XMMHWYECKHE CBOMCTBA, BaXKHEUIIINE
CIOCOOBI MOTYYEHUST TUITUYHBIX
MPEACTABUTEIIEH a30TCOAEPHKAIIUX
COoeIMHEHUU (METHJIaMUHA, TJIUINHA,
OCIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE€ CBOMCTBA O€IKOB; MOSICHATH
Ha IpUMepax 3HaueHHe OEITKOB

JUIs1 OpraHu3Ma YeJIOBeKa.
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Hcnons30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — Ha0II01aTh U
OINMCBHIBATH IEMOHCTPALlMOHHBIN
DKCIIEPUMEHT.

CaMoCTOATENBHO MJIAaHUPOBATH U
OCYLIECTBIISATH CBOIO MTO3HABATENIBH YIO
JEATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON y4eOHOM
NEeATEIIHOCTH

Htoro no pazneny

3

Paznea. 5. BoicokoMoJieKyJISIpHBbIE COCITUHECHUS

5.1

IInacTmaccel.
Kayuyku. Bonokna

2

OCHOBHBIE MOHSATUS XUMUU
BBICOKOMOJICKYJISIPHBIX COSAMHEHUM:
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETNEHb OJIMMEPHU3ALIUU, CPETHSISA
MoJieKkyssipHas Macca. OCHOBHBIC
METO/Ibl CHHTE3a BEICOKOMOJICK YIS PHBIX
COEUHEHUH — MOJIMMEPU3ALUS U
MOJIMKOHIEHCAIHSI.

[TnacTMaccel (MOAUATHIIEH,
MTOJIATIPOTTHJIEH, TIOJTU BUHIITXJIOPH/I,
nonuctupod). HatypanbHblii u
CUHTETHYCCKUEC KAYIYKH
(OyTamueHOBbIN, XJIOPOIPEHOBBIN U
M30MPEHOBBIN). BonokHa: HaTypalibHbIE
(XJTI0TIOK, IIEPCTh, MIENK),
MCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO,

Bianers n3zydaeMbIMU XUMUYECKUMU
IIOHATUSMU: PACKPBIBATH CMBICII
M3y4aeMbIX [IOHATUN U IIPUMEHATH ITU
IIOHATHUS IIPU OIUCAHUU COCTaBa U
CTPOEHHUS BBICOKOMOJIEKYJISIPHBIX
OpraHWYECKUX BEUIECTB,

JUTSl OOBSICHEHUS OTAEIBHBIX (DAKTOB U
SBJICHUM.

Hcrnonp30BaTh XMMAYECKYIO CUMBOJIMKY
JUTS COCTaBIICHUS CTPYKTYPHBIX (POPMYIT
BEILECTB U YPABHEHUM PEAKLINI
MOJIMMEPU3ALAN U TIOJIMKOHICHCALIUH.
OmnuceiBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Haunbosee paclpoCTpaHEHHBIX BUIOB
IIJIJACTMACC, BOJIOKOH; IIPUMEHEHNE
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BHCKO3a), CHHTETUYECKHE (KalpoH 1
JIaBCaH).

JKCNePpUMEHTAIbHbIE METO/AbI
U3Yy4eHHUsl BeleCTB M X MpeBpAalleHHii:
e JleMOHCTpauuu:

— O3HAaKOMJIEHHE ¢ 00pa3LaMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IUIaCTMAcCC, Kay4yKOB

B Pa3JIMYHBIX OTPACHX.
Hcrionp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HaOII01aTh U
ONMUCHIBATH JEMOHCTPALMOHHBIN
SKCHEPUMEHT

Htoro no pazneny 2
OBHIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3lesioB U TEM [IporpammHoOe conepxkaHue
n\1 4acoB o0y4aromuxcs

y4e0HOro mpeMeTa

Paznen 1. TeopeTruueckue oc

HOBbBI XUMHUH

1.1

CrpoeHue aToMOB.
Ilepuonnueckuit
3aKOH U
ITepuoanueckas
CHUCTEMa XUMHUUYCCKUX
3JICMECHTOB

J.. Menpaeneena

3

Xummnueckuii aneMeHT. Atom. CocraB
aTOMa, U30TOMNBL DIJIEKTPOHHAs
00o010uKa. DHEPreTuuecKue ypoBHU,
MOJYPOBHU. ATOMHBIC OpOUTAIIH,

s-, p-, d-, f-anemenTbl. OCOOEHHOCTH
pacrpeiesieHus JIEKTPOHOB

0 OpOUTAISIM B aTOMaX MaJIbIX U
OOJIBIINX TIEPUOJIOB. DJICKTPOHHAS
KOH(HUTrypaus aToMoB.
[lepuoguueckuii 3aK0H U
[Tepuoanueckas cucteMa XUMUYECKUX
sanemenToB JI. 1. MenaenceBa. CBS3b
MEPUOJNYECKOT0 3aKOHA U
[lepnoguueckon CuCTEMBbI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH
CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH MTPOCTHIX
Y CJIO’KHBIX BEUIECTB MO Irpymnmnam u
nepuoJiaM. 3HaYEHHUE IEPUOANYECKOTO
3aKOHA U CUCTEMBI XUMUYECCKUX

PackppiBaTh CMBICT U3y4aeMbIX
MOHSATUM (BBISIBJISTH UX XapaKTEPHBIE
MIPU3HAKHN ), YCTaHABIIMBATh UX
B3aHIMOCBSI3b.

PackpbIBaTh CMBICI IEPUOANYECKOTO
3akoHa /I. 1. MenaeneeBa u
JIEMOHCTPUPOBATH €O
CHUCTEMATU3UPYIOUIYIO,
OOBSICHUTEITBLHYIO U MIPOTHOCTUYECKYIO
GyHKIUY.

XapakTepu3oBaTh 3JEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
71eMeHTOB 1—4 nepuo 0B, UCIONb3Ys
MOHATHSA S-, P-, d-PJEKTPOHHbBIE
opOuTaIU, YHEPTETUUYECKHE YPOBHHU.
OOBSACHATH 3aKOHOMEPHOCTH
W3MEHCHHS CBOMCTB XUMHYECKHUX
3JIEMEHTOB U UX COSJIMHCHUM

10 TIEPUOJIaM U TpyIrnam
[leproarueckon CUCTEMBI

. . Menneneesa
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anementToB J[.1. MenaeneeBa

B Pa3BUTHUM HAYKH.
JKCnepUMEeHTAIbHbIE METO/IbI
U3y4eHUsl BelleCTB M X MpeBpPalleHuil:
e JlemoHCTpauuu:

Bunaer Tabmun «Ileprnonudeckas cucrema
XHUMHUYECKHUX 3JIEMEHTOB

J.1. MenpaeneeBay

1.2

CrpoeHue BelecTna.
Mmuoroo6pasue
BEILIECTB

CrtpoeHue BelllecTBa. XUMHUYECKAs! CBSA3b.

Bunsl (koBasieHTHas! HETIOJSIpHAS U
noJIsipHasi, MOHHAsI, METAJUTMYECKas) 1
MEXaHU3Mbl 00pa30BaHUsI XUMUYECKON
CBs131 (OOMEHHBIN U JIOHOPHO-
aKuenTopHbii). BomopoaHas cBsi3b.
BanentHoCTb.
DJIEKTPOOTPULATENBHOCTh. CTENEHb
okucieHus. KaTuoHbl 1 aHUOHBI.
BemecrBa MonekysipHOro u
HEMOJIEKYJISIPHOTO CTPOECHUS.

3aKOH MOCTOSIHCTBA COCTABA BEILIECTBA.
TUnbl KPUCTATIMYECKUX PEMIETOK U
CBOMCTBA BELIECTB.

[ToHsATHE O TUCTIEPCHBIX CHCTEMAX.
Hctunnbie pactBopel. KonnuecTBeHHbIE
XapaKTepUCTUKHU paCTBOPOB (MaccoBast
JIOJISI BEILIECTBA B PACTBOPE).

PackpsiBaTh CMBICT U3y4aE€MbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MIPU3HAKW) U IPUMEHSTh 3TH TTOHSATHUS
IIpY ONUCAHUU COCTAaBA U CTPOCHUS
BEIICCTB, JJI1 OOBICHEHUS OTICIBHBIX
(bhakToB U SBICHUH.

Onpenensars BUAbl XUMUYECKOMN CBSI3U
(KOBaJICHTHOM, HOHHOM,
METAJUTMYECKOM, BOAOPOIHOM )

B COCMHEHUSIX; TUI KPUCTAIUTMYECKON
PEETKN KOHKPETHOI'O BEILIECTBA.
OrnpenensTh BaJIGHTHOCTb U CTETIEHb
OKHCJICHHSI XHUMHYECKHUX DJIEMECHTOB

B COCMHEHHUSIX PA3JIMYHOTO COCTaBa.
[IpoBOIUTH BHIYUCIICHUS

C MCITOJIb30BAHUEM ITOHSATHS «MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPEY.

Braners n3ydaeMbIMU XUMUYECKUMU
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Krnaccugukanus HeopraHU4ecKux
coenuHeHnu. Homenkiarypa
HEOPraHUYECKUX BELIECTB.
JKCIEePpUMEHTAIbHbIE METObI
U3y4YCHUS BELIECTB M UX MPeBPaLllCHUI:
e /lemoHCTpauuu:

— MOJEJIA KPUCTAUTMYECKUX PELIETOK.
e Pacu€rnble 3anaun:

— PpacyeTsl C UCITOJIL30BAHUEM ITOHATHS
«MaccoBas 10JIs1 paCTBOPEHHOT' O
BEILIECTBAY

1.3

XUMHYECKUE
peakuuu

Xumuueckas peakius. Knaccudukanus
XUMHAYECKUX PEAKLINNA B HEOPraHUYECKOU
Y OPraHUYECKON XUMUU. 3aKOH
COXPaHEHHMs MacChl BEILECTB; 3aKOH
COXPAHEHHUs U IIPEBPALLCHUS YHEPTUU
IIPU XUMHYECKUX PEAKLIUSX.

CKopoCTh peakiium, €€ 3aBUCUMOCTh

OT pa3InyHbIX PakTopoB. OOpaTUMBbIe
peakuny. XMMUYECKOE PaBHOBECHE.
@akTOpBbI, BIASIOLIME HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHSI.

[Tpuanun Jle [Hlatense.
DJIEKTPOIUTHYECKAS JUCCOLIUALINS.
CusbHble U crtadble 31eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCHas,
HEUTpaibHasi, 1menouHas. BomopoaHbii

TTOHATHUSIMH.
OOBSACHATH 3aBUCUMOCTb CKOPOCTH
XUMUYECKON peaKIuy OT Pa3IMYHbIX
(bakTopoB.

OmnpenensaTs XapakTep CMEIICHHUS
XUMHYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEUIHETO
BozericTBus (nmpunnun Jle [larense).
CocTaBisTh ypaBHEHHUSI PEAKLIMIA
Pa3IMYHBIX TUIIOB; ITOJHBIC U
COKpaIlEHHbIE YPAaBHEHUS PEaKIUU
MOHHOTO OOMEHA, YUYUTHIBAs yCIOBHUA,
IIPU KOTOPBIX ITH PEAKIINU UITYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
HAOJI0ICHNE U OMTMCAHUE XUMHYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIC U
7a00paToOpHbIEC ONBITHI, TPAKTUYECKUE
paboThl): MO OMPEICTICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEaKIUil
MOHHOTO OOMEHa, BIUSHUIO PA3INIHBIX
(hakTOpOB HAa CKOPOCTh PEAKIUN.
CrnenmoBath mpaBuiIaM MOJTb30BAHUS
XUMHUYECKOM MOCyI0M 1 1a00paTOpHBIM
000py/1I0BaHHEM.

[IpencraBnarh pe3yabTaThl
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nokazatenb (pH) pactBopa. Peakinu
MOHHOT0 0OMEHa B OPraHUYECKON U
HEOPraHWYECKOM XUMUHU.
OKUCINTENBHO-BOCCTAHOBUTEIILHbBIC
peakuuu. [loHstue 06 351eKTpoOIIH3E
pacIjiaBoB M pacTBOPOB COJICH.
[IpuMeHneHue IIeKTPoIn3a.
JKCIepUMEHTAIbHbIEC METOAbI
M3y4eHHUs] BelleCTB M UX MPeBPallleHui:
e J/leMoHCTpanuu:

— pa3loKEeHHE MEPOKCUIa BOIOPOaa

B MIPUCYTCTBUM KaTajn3aTopa.

e JlabopaTopHbI€ OMBITHI:

— IPOBEACHHUE PEAKIIMA HOHHOTO
oOMeHa;

— oIpeJiesieHre Cpeibl paCTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCATHLHOTO
WHJIUKATOpA.

e [IpakTHyeckue pabOTHI:

Ne 1. BnusHue paznuyHbIX (GakTOpOB
Ha CKOPOCTh XUMHUUYECKON pEeaKIUH.

e PacuérHrle 3a/1a4n:

— pacyeThl O YPaBHEHUSIM XUMUYECKHUX
peakiui, B TOM YUCIe
TEPMOXUMUYECKHUE PACUETHI

XUMHUUYECKOT0 IKCIIEpUMeEHTa B popme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIMX
peaKuuii u e1aTh BHIBOABI HA UX
OCHOBE.

[TpoBOIUTE BEIYHCIICHUS

110 YPaBHEHUSM XUMHUYCCKUX PEAKITNH,
B TOM YHCJIE TEPMOXUMUYECKHE
pacu€Thl

Hroro no pazneny

13
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Paznen 2. Heopranuueckasi Xumust

2.1

MeTtauibl

6

Mertamnsl. [TonoxeHnne metamioB

B [leproanueckoit cucTeMe XUMHIECKUX
aneMeHTOB. OCOOCHHOCTH CTPOEHUS
AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaiioB. O6mmue $usnueckue cBocTBa
MeTaIOoB. [ [puMeHenne meramuios

B ObITY, Ipupojie u TexHuke. CriyiaBbl
METAIIOB. DIEKTPOXUMHUUECKUH Pl
HanpsbkeHu MetaiioB. OO0IMe cnocoObl
nojiyueHust MmetayioB. Kopposus
MeTauioB. CiocoObl 3alIUThI

OT KOPPO3HH.

OO0mas XxapakTepuCcTUKa METAJIOB
riaBHBIX oArpynn (IA-rpymma,
ITA-rpymma) [leprogudeckoit cucTembl
XUMUYECKUX DJIEMEHTOB. AJTIOMUHHM.
AmMdoTepHbIe CBOHCTBA OKCHIA U
TUAPOKCUIA ATTFOMUHUSL.

OO611ast XxapakTepUCTHKA METAIIOB
no6ouyHbIX moAarpyi (b-rpymm)
[leproanyeckoit CUCTEMBI XUMUYECKHUX
AJIEMEHTOB: M€Jlb, ITMHK, XPOM, JKEJe30.
Baxueiimme coeMHEHNS METAIIIIOB
(OKCHBI, TUIPOKCHU/IBI, COJIN).
IKCNepPUMEHTAIbHbIE METOIbI
H3Y4YeHHs BellleCTB U UX MpPeBPaIleHuii:

PackpsiBaTh CMBICIT N3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MIPU3HAKHU) YU MIPUMEHSThH 3TU MOHITHUS
MIPU OMMCAHUU COCTaBA U CTPOEHUS
BEIIICCTB, JJIs1 OOBICHEHUS OTIACIBbHBIX
($aKTOB U ABICHUIA.

OOBsCHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMECHTOB —
METAJJIOB U UX COCIMHEHUN C YUETOM
CTPOCHHUS UX aTOMOB U TIOJIOKECHUS

B [lepnognueckon cucreme
XHUMHYECKHUX DJIEMCHTOB

. . Menneneena.

XapakTepu3oBath (OMUCHIBATH) O0IINE
XUMHYECKHE CBOMCTBA METAJIOB, UX
BOXHEUIINX COCIMHECHUN, TOATBEPKAaAs
3TO OMHUCAHUE TPUMEPAMU YPABHEHUI
COOTBETCTBYIOIIUX XUMUYECKHUX
peaKkuuii; MPUMEHECHUE METAIIOB

B Pa3JIMYHBIX 00JIACTAX, a TAKKE
HCITOJIL30BAHUE UX JJIS CO3IaHMs
COBPEMEHHBIX MATEPUATIOB U
TEXHOJIOTHM.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIIOB
OT KOPPO3HH.

PackpbiBaTh CYITHOCTh OKUCIIUTEIBHO-
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e JlemoHCTpauuu:

— KOJUIeKIUs «MeTalibl ¥ CIJIaBbI».

e JlaGopaTopHbI€ OMBITHI:

— B3aUMOJICHCTBUE THIPOKCHIA
QTFOMUHUS C PACTBOPAaMHU KHUCIIOT H
IIeJI04eH;

— KAQ4ECTBEHHBIC PEAKIINHU HA KATHOHBI
METaJIOB.

e [IpakTrueckue pabOTHI:

Ne 2. Pemenue skciepuMeHTaIbHBIX
3aj1a4 1o TeMe «MeTaby.

e PacuérHbie 3a1a4u:

— pacueTbl Macchl (00beMa, KOJIMUeCTBa
BELIECTBA) MPOAYKTa PEAKIUH, ECIIU
OJIHO U3 BEUIECTB JaHO B BUJIE PaCTBOPA
C OMPEAEIIEHHOW MaCcCOBOW 10JIEH
PacTBOPEHHOTO BEIIECTBA

BOCCTAHOBHUTEJIBHBIX PEAKIIUI
IIOCPEICTBOM COCTaBIICHUS
3JIEKTPOHHOTr 0 0ajaHca ITUX PeaKIuil.
[IpoBoauTe peakuuu,
MOATBEPKIAIOIIUE XaPAKTEPHBIE
CBOWCTBA U3y4aeMbIX BELIECTB,
pacro3HaBaTh ONBITHBIM YTEM HOHBI
METAJUIOB, IPUCYTCTBYIOLIUE B BOJIHBIX
pacTBOpax.

Hcrnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/bl IO3HAHUS — IPOBEJICHHUE,
HaAO0JIIO/ICHHE U ONTMCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
71a00paTOpPHBIE OMbBITHI, TPAKTHUUECKHE
paboThI).

[IpencraBiATh pe3yiabTaThl
XUMHUUYECKOTO IKCIIepUMeHTa B popme
3alMCU YPAaBHEHHUM COOTBETCTBYIOIINX
peakiui 1 JenaTh BBIBOABI HA UX
OCHOBE.

CrnenoBath npaBuiiaM MOJIb30BaHUS
XUMHUYECKON NOCYA0M U 1a00paTOpHBIM
000py10BaHHEM.

[TpoBOIUTE BBIYHUCIICHUS

110 YPABHEHUSIM XUMUYECKHUX PEAKIUH.
CaMOCTOSTENBHO TUIAHUPOBATh U
OCYIIECTBIIATH CBOIO MIO3HABATEIIbHYIO
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NEATEeNbHOCTh; MIPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOU
JEATEeIIbHOCTU

2.2

Hemerainbr

Hewmerannesl. [lonoxxeHue HeMeTaII0B

B [leproimueckon cucTeMe XUMHAYECKUX
anemenToB J[.1. MenaeneeBa u
OCOOEHHOCTHU CTPOEHUS ATOMOB.
dusuyeckre CBOMCTBA HEMETAJIJIOB.
AJIOTpONUs HEMETAIUIOB (Ha IpUMepe

KHCIIOpOJia, cephl, pocdopa u yriaeposaa).

XUMHAYECKHE CBOMCTBA BAXKHEHIIINX
HEMETaJJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yrieposa u KpeMHuUs).
OKcuibl HEMETAJIOB.
Kucnoponconepxaniue KUCIOTHI.
Bonoponnsie coennHenus
HEMETAJIJIOB.

IKcnepUMeHTAIbHbIE METO/IbI
H3y4eHHs BellecTB

U MX IpeBpallleHUI:

e /lemoHCTpauuu:

— o0paslbl HeMETaIOB;

— B3aUMMO/ICMCTBHUE MEJIU C a30THOU
KUCJIOTOM pa3IMyHON KOHLIEHTPAIMH.
e JlaGopaTopHbI€ OMBITHI:

— Ka4E€CTBEHHBIC PEaKIMX HA AaHUOHBI U
KaTHOH aMMOHHUS.

PackpbiBaTh CMBICIT H3y4aE€MBIX
MOHATHUH (BBIJICIATH UX XapaKTEPHbIE
MPU3HAKHU) U MPUMEHSTh 3TU MOHITHUS
MIPU OMKUCAHUU COCTaBA U CTPOEHUS
BEIIECTB, 1151 OOBSICHEHUS OTIENbHBIX
(hakTOB U SIBJICHUM.

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MCHEHHUH CBOMCTB HEMETANIJIOB U UX
COCIMHEHUN C YUETOM CTPOEHUS UX
aTOMOB M ITOJIOJKCHUS

B [lepnoanueckoni cucreme
XUMHYECKHUX DJIEMECHTOB

. . Menneneena.

XapakTepu3oBarh (OMUCHIBATH) 00IIINE
XHUMHYECKHE CBOMCTBAa HEMETAIJIOB, MX
BOKHEUIINX COCIMHEHUN, TTOATBEPK A
ATO OMUCAHUE NTPUMEPAMHU YPaBHEHUN
COOTBETCTBYIOIIUX XUMUUECKHUX
pEaKILINH.

XapakTepu30BaTh BIUSHUE HEMETAIOB
1 UX COCTMHEHHUH Ha JKUBBIC
OpraHU3MbI; OMUCHIBATH IPUMEHEHUE

B Pa3JIMUHBIX 00JIACTAX MPAKTHUYECKOMN
JIESITEILHOCTH YeJIOBEKa.
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e [IpakTrueckue paboOTHI:

Ne 3. Pemenue skcnepuMeHTaIbHBIX
3ama4 1o teMe «Hemerammb.

e PacuérHble 3a1a4u:

— pacydeThl MacChl BEIIECTBA

W1 00beMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MACCE MU
00BEMY OJTHOTO U3 Y4ACTBYIOIIUX

B PEAKIMU BEILECTB; PACUEThl MACCHI
(oOpeMa, KoJIMUecTBa BEIECTBA)
POAYKTOB PEaAKINH, €CIIU OJTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTaHUYCCKUX U
OpPraHHYECKUX
BEIIECTB

Heoprannueckue u oprannyeckue
Kucyotel. Heoprannueckue u
OopraHu4yeckue ocCHoBaHUs. AMdOTepHBIC
HEOPraHUYECKUE U OPraHUYECKUE
coequHeHusd. I eneTnueckas cBSI3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECCTB

[TonTBepkaTh CyeCTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHMYECKUMU BEILECTBAMHU

C IIOMOILBIO YPaBHEHUN
COOTBETCTBYIOIIUX XUMHYECKUX
pEaKLnH.

PackpbiBaTh CyIIHOCTH OKUCIUTEIBHO-
BOCCTaHOBHTEJIbHBIX PEAKIIMiA
NIOCPEACTBOM COCTABJICHHUS
AJIEKTPOHHOT O OajaHca TUX PeaKIuil.
[IpoBoauTh peakuum,
NOJTBEPKAAIOIINE XapaKTepHbIE
CBOMCTBA U3y4aEMbIX BELIECTB,
pacrno3HaBaTh ONBITHBIM IYTEM
AHUOHBI, IPUCYTCTBYIOLIUE B BOJAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — TPOBEICHUE,
HAO0JII0/ICHHE U ONTUCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JIeMOHCTPAIIMOHHbBIE U
7a00paTOpHBIE ONBITHI, TPAKTUYECKUE
paboThI).

[IpencraBisATh pe3yIbTaThl
XUMHUUYECKOT0 IKCIIEpUMEHTA B popMme
3aIMCH YPABHEHUI COOTBETCTBYIOIINX
peakuuii U JenaTh BbIBOABI HA UX
OCHOBE.
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CrnemoBath mpaBuiIaM IMOJIb30BAHUS
XMUMHUYECKOH MOCY10M U 1a00paTOPHBIM
000py1I0BaHHEM.

[TpoBOIUTH BHIYHCICHUS

10 YPaBHEHUSIM XUMHUYECKHX PEAKIIHA.
CaMocCTOATENBHO MIJIAaHUPOBATH U
OCYILECTBIISITH CBOIO NTO3HABATEIbHYIO
NesITebHOCTD; IPUHUMATh aKTHBHOE
y4acTHE B IPYNIOBON yueOHOU

JEATENbHOCTH
Hroro no pazneny 17
Pazgen 3. XumMus u ;Ku3Hb
3.1. | XuMus ¥ KU3Hb 4 Ponb xuMuu B obecrieueHun PackppiBaTh poJib XUMHUU B PELIEHUU

JKOJIOTMYECKOM, YHEPreTUUECKON U
MUIIEBON 0€30IMaCHOCTH, PaA3BUTHH
MenuiuHbl. [loHaTHEe 0 HAydHBIX
METOJ1aX MTO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUM.

[IpencraBnenust 00 0OIMMX HAYIHBIX
MPUHIHUNAX MPOMBIIUICHHOTO MOJYy4eHUSs
BOKHEUIINX BEIIECTB (Ha MpuMepax
IIPOU3BOJICTBA AMMUAKA, CEPHOU
KHUCJIOTBI, METAHOJIA).

UYenoBek B MUpPE BEIIECTB, MAaTEPUATIOB U
XUMHUYECKUX PEAKINI: XUMUS U
3I0pOBbE YEJIOBEKA; MpaBUa
KCTOJIb30BaHUS JIEKAPCTBEHHBIX

HSHEPIreTUYECKUX, ChIPhEBBIX U
HKOJIOTHYECKUX MPOOJIEM YEIOBEUYECTBA,
OMUCHIBATH OCHOBHBIE HAIIPABIICHUS
Pa3BUTHUS XUMHUECKON HAYKU U
TEXHOJIOTUH.

[IpuMeHsTh NpaBuUiia 6€301acHOrO
oOpaIieHus ¢ BemecTBaMH,
UCIIO0JIb3YEMBbIMH B TTOBCETHEBHOM
YKW3HU, TTpaBUiia TOBEJCHUS B LEIAX
cOEpEKEHUS 3I0POBBS U OKPYKaIOI e
MPUPOJHOM Cpelibl; IOHUMATh BPE
(omacHOCTh) BO3/ICUCTBHS HA )KUBBIC
OpraHU3MbI ONPEEIECHHBIX BEIIECTB
cMbic nokazarens K, mosicHsaTh
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npenapaToB; MnpaBuiia 0€30MacHOTO Ha MpUMepax crocoObl YMEHBIIICHUS U
WCIIOIb30BaHUS MIperapaToB OBITOBOM MPEIOTBPALLICHUS UX BPEIHOIO

XHUMHHU B ITIOBCEIHEBHOM KU3HU. bbITOBas | BO34€HCTBUA.

XUMUYECKasi TPaMOTHOCTD AHaIM3UPOBaTh U KPUTHYECKHU

OIICHWBATh WH(OPMAIIHIO, CBI3aHHYIO

C XUMHYECKUMH TIPOIIeCCaMU U UX
BIIMSTHHEM Ha COCTOSTHHE OKPYXAIOIIeH
Cpepl.

Hcnonp30BaTh MOTydeHHBIC 3HAHUS U
npencTaBiieHus o chepax
NeSATEHbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMECHHBIMH TEXHOJIOTHUSIMHM, KaK
OCHOBY JIJI1 OPHUEHTAIINH B BEIOOPE
cBoel Oymyrel mpodeccHoHaTbHON
NeSITEeTbHOCTH.

[IpuauMate yuactue B 00CYKICHUH
poOJIeEM XUMUUYECKON M IKOJIOTHYECKON
HaIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIHIO IO TIPOOIeME U
npejyIaraTh BO3MOXHBIC TTYTH €€

penieHus
Htoro no pazneny 4
OBHIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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IHoypouHoe mJIaHUPOBaAHHUE

10 KUIACC
Ne ni/m Tema ypoka

1 IIpeameT OprauMdecKor XUMHH, €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE

2 Teopust ctpoeHust oprannyeckux coenrHeHuid A. M. bytiepoBa, €€ OCHOBHBIE MTOJI0KEHUS

3 [IpencraBnenue o kinaccudukanu opraHudeckux Bemects. Homenkmnarypa
(cucremaTHyecKasl) U TPUBHAJIbHBIE HA3BaHUsI OPraHUYECKUX BEIIECTB

4 AJIKaHbl: COCTaB U CTPOCHHE, TOMOJOTUYECKHM psJl

5 MertaH 1 3TaH — IPOCTEHUIINE TPEACTABUTENN AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

7 OTUJIEH U IPONUJIEH — MPOCTEHIINE TPEICTABUTENN ATKEHOB

8 ITpaktnueckas padota Ne 1. «IlonydeHue sTuiIeHa M U3yYCHHUE €T0 CBOMCTBY

9 Ankanuensl. bytaguen-1,3 u metmnOyTtaauen-1,3. [ToaydeHrne CHHTETHYECKOTO KaydyKa 1
PE3UHBI

10 AJ‘IKI/IHI:IZ COCTaB M O0COOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKUH psAll. ALIETUIICH —
IPOCTEHIINN IPEICTaBUTENb AJTKUHOB

11 Brrunciienns mo ypaBHEHUIO XUMHUYECKON peakiinu

12 Apenbl: 6eH30J1 U TOJTy0JI. TOKCHYHOCTh apEHOB

13 ['eneTnyeckas CBA3b YriaeBOAOPOIOB, MIPUHAIECKALIMX K PA3ITMYHBIM KJlaccaM

14 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB: IPUPOIHBIN ra3 v MOMYTHEIE HEPTSIHBIC Ta3bl,
He(Th M MPOAYKTHI €€ mepepadOTKH

15 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB: IPUPOIAHBIN ra3 v MOMYTHEIE HEPTSIHBIEC Ta3bl,
He(Th M MPOAYKTHI €€ mepepadOTKH

16 KonTponbhas pabota no pazneny «YTriaeBoJ0opoabh»

17 IIpenenbHbIE OTHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJI. BogopoaHas cBsA3b

18 MHOroaToMHbl€ CIUPTHI: ITHWJICHIIIUKOIb U TIULEPUH

19 @DeHOJI: CTPOCHUE MOJICKYIIbI, (PU3MYECKHE U XUMHUYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpaerugpl: GopMaIbAETU U alleTaIbISTHI. AIICTOH

21 OHOOCHOBHBIE TTPEIeNIbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbUHASI M YKCYCHAs

22 [TpakTrueckast pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHUCIOTBI»

23 CreapuHOBas U 0J€HHOBAsI KUCIOTHI, KaK MPEACTaBUTENHN BHICIINX KAPOOHOBBIX KUCIIOT

24 MpbL1a Kak coJId BbICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JefcTBHE

25 CrnoxHnble 3(hupbl KaK IPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Maposin3 CI0KHBIX 3(pupoB

26 Kupsl: ruapoan3, npuMeHeHue, OMoJIOTHYeCcKasi poJib JKUPOB

h7 VYrneBosl: cocTaB, kiaccuukanus. Baxxnelmume npeictaBuTenn: 0Ko3a, PpyKTo3a,
caxaposa

28 Kpaxmai ¥ 11ejuir103a Kak IpupOaHbIE TOTUMEPDI

29 KontponbHas pabdota no pazaeny «Kuciopojcoaepxaliie OpraHideckie COeJMHEHUs»

30 AMWHBI: METWJIAMUH W aHWJIUH

31 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIe OPraHNYeCKUEe COeAMHEHUS, UX OMOI0rnyecKoe
sHauenwne. [lentuaer

32 benku kak npupoHbIe BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUSI

33 OCHOBHBIE IOHATHUSL XMMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI

34 OcHOBHBIE METO/IBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX coequHeHMi. [ImacTmacchl, kaydykH,

BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME - 34




11 KJTACC

Ne
wn Tema ypoka

1 XHUMHYECKUH DJIEMEHT. ATOM. DJIEKTpOHHAs! KOH(UTYpaIIHs aTOMOB

b IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema XUMUYECKUX 31aeMeHToB /1. 1.
MeHeneeBa, X CBsI3b C COBPEMEHHOM TEOpUEH CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHMUECKUX 3JIEMEHTOB U UX COEIMHEHUH MO Ipynnam

3 U 1epuoiaM. 3Ha4eHUE NePUOJNIYECKOT0 3aKOHA U CUCTEMbl XMMUYECKUX 351eMeHToB [.1.
MeHeneeBa B pa3BUTHU HAYKH

4 CrtpoeHnue BeniecTBa. XuMU4ecKas CBs3b, €€ BUIbl; MEXaHU3MbI 00pPa30BaHUsI KOBAJICHTHON
cBs13u. BopopoaHas cBsizb

s BanenTtHoCcTh. DnekTpooTpuiarenbHocTh. CTeneHb OKUcieHus. BemecTsa MoJIeKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

6 ITonsTHe 0 nucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE pacTBOPLI. MaccoBas 107
BEILIECTBA B pacTBOpE

5 Knaccudukanms 1 HOMEHKIaTypa HEOPraHUIECKUX CoeTMHEeHN. [ eHeTnueckas cBs3b
HEOPraHUYECKHUX BEIECTB, Pa3JMYHBIX KJIACCOB
Knaccudukanys XuMHUeCKUX peakliMii B HEOPraHMYECKOM U OpraHu4ecKoN XUMUU. 3aKOH

8 COXpaHEHUsI MacChl BEUIECTB; 3aKOH COXPaHEHUS U MPEBPALLEHUS SHEPTUH PU XUMUYECKUX
peaKkumsax

9 Ckopoctb peakin. O0paTuMble peakiiuu. XUMHYECKOE PAaBHOBECHE

10 [IpaxTuueckas padora Ne 1. «BausiHue paznuuHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON
peaKLmn

1 Onektponutrueckas auccounanus. [lonstue o Bogoponanom nokazarene (pH) pactsopa.
Peakuuu nonsoro ooMeHa. ['uaponn3 opraHn4eckix U HEOPraHUYEeCKNX BEIIECTB

12 OKI/ICJ‘II/ITGJ'IBHO—]EOCCTaHOBI/ITeJIBHBIe peaxiuu. [TonsTHE 00 3MEKTPOIHN3E PACIUIaBOB U
pacTBOPOB COJIEM

13 KonTponbHas pabota no pazaeny «TeopeTnyeckue OCHOBBI XUMUID)

14 Meraisl, ux nonoxxexnue B [lepuoanueckoit cucreme XuMu4Yeckux anemeHTos /1. 1.
MeHieneeBa 1 0COOEHHOCTHU CTpoeHusi aToMoB. O0mmue ¢pu3ndeckrue CBONCTBA METAJIIOB

15 CrnnaBel MeTaJI0B. DJIEKTPOXUMUYECKUH psiJl HAPSKEHUI METalIoB

16 XUMUYECKHE CB(\)’I\/'ICTBa BOKHEHIINX METAJUIOB (HATPUH, KAIHiA, KaJbIHil, MATHHUM, aTFOMUHUI)
U UX COCJIMHECHUU

17 XHUMHUYECKHE CBOWCTBA XPOMa, MEAU U UX COCAUHEHUI

18 XUMUYECKHE CBOMCTBA IIUHKA, JKeJIe3a U MX COCTMHCHUM

19 [IpakTuueckast paborta Ne 2. "PenieHue skcnepUMEHTaIbHBIX 33/1a4 o Teme «MeTaiab»"

h0 Hewmeramnsl, ux nonoxenue B [lepuonnueckon cucreme XuMU4YeCKux 3yemeHTos /. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS] aTOMOB

b1 dusnueckue cBoiicTBa HEeMETAIOB. AJUIOTPONHS HEMETAIOB (Ha MpUMepe KUCIOPoa, Cephl,
docdopa u yriepojaa)

22 XHMMHUUYECKUE CBOMCTBA TAJIOTEHOB, CEPBl U UX COCTMHEHUI

23 XuMHYecKre cBOMCTBa a30Ta, hocdopa M UX COSTUHEHHM

24 XHUMHYECKUE CBOMCTBA YIIIEPO1a, KPEMHHUS U UX COCITMHECHUMN

25 [IprMeHeHre BaXXHEUIINX HEMETAJUIOB M UX COCTMHEHUN

b6 O60061eHue 1 CHCTEMATH3AINA 3HAHWM 110 TeMe f(HeMeTaJ'IJ'IBI». Beruncnenus no ypaBHEHUSIM
XUMHYECKHUX PEAKIMU U TEPMOXUMHUYECKUE PACYETHI

27 [IpakTuueckas pabora Ne 3. «Pemienue skcriepMMeHTaIbHBIX 331a4 1o Teme "HemeTans!"y

28 KonTponpHas pabota mo Temam «MeTtamis» u «Hemetamiby

29 Heoprannueckre u opranndeckue KucaoTsl. Heopranmyeckne v OpraHnyecKkre OCHOBAHUS

30 AmdoTepHble HeOpraHUUeCKUe M OpraHndeckue coenHenus. ['eneTnueckas cBsi3b




HCOPIraHNMYCCKUX U OPraHNYCCKUX BCILICCTB

Ponw xumun B oOecriedeHuN SKOJIOTHIECKOM, SHEPTEeTHIECKON M MUIIEBON O€3011aCHOCTH,

31 Pa3BUTUU MEAUITUHBI

39 [IpencraBienust 06 0OIIMX HAYYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOTYYeHHs BaKHEHIIINX
BELIECTB

33 UenoBek B MUpE BEIIECTB U MAaTEPUAJIOB

34 XHMHS U 300pOBbE YEJIOBEKA

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME - 34

IlepedyeHb V4eOHO-METOAHYECKHX cpeacTB 00vueHuss, JOP (3JJeKTPOHHBIX
00pa3oBaTeJIbLHBIX PECYPCOB)

HNuTepHeT-pecypcen:

http://www.chem-astu.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html

http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html

http://do2.rcokoit.ru — mopTan AUCTAaHIUOHHOTO O0YYCHUS

http://rech.edu.ru/subject - Poccuiickas anmekTpoHHas 1Ko

MyJabTHMeauiiHbIE TOCOOHS:

1. Orkperras Xumus — MznatensctBo «HoBbid auck», 2005.

2. 1C: Penerurop. Xumus. — 3A0 «1 C», 1998-2002 rr.

3. Orkpeitas Xumus — 000 «Puzukon», 2003 r.

4. Bupryanbnas mkosia Kupuia u Medpoaus. Menuareka nmo xumun — « Kupuiun u
Medomuii», 1999-2003 rr.
HepequL 00513aTEeJIbLHbIX HﬂﬁODaTODHLIX, IMPAKTHYCCKUX, KOHTPOJBbHbIX
U IPYTHUX BUIOB padoT

10 knacc

Yueonux I'aopuenana O.C. «Xumus. 10 knacc. bazoewiii yposenv», M., /Ipogpa, 2020 2.

JlaGopatopHas padota Ne 1 «CocTaB opraHn4eckux coeiuHeHui» ctp. 174
JlaGopaTtopnast pabota Ne 2 «Hed1h 1 mpoaykTsl ee mepepaboTku» cTp. 175
JlaGopatopHas pabota Ne 3 «CpoiicTBa ciupToB» cTp. 176

JlaGopaTtopHnast pabota Ne 4 «CBoiicTBa xupoB» cTp. 177

JlaGopatopHas pabota Ne 5 «CBolicTBa I1toK03b» cTp. 178

JlabopaTtopnast pabota Ne 6 «CBoiicTBa 6enkoB» cTp. 179

JlaGopatopHas padota Ne 7 «O6pa3iel moaumepo» cTp. 179

[TpaxTrueckas padota Ne 1. «IloixyyeHue 3TuneHa U U3y4E€HUE €r0 CBOWCTB»
[Tpaktuyeckas padora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM KHCIOTBD»

T'aopuensan O.C., bepe3xkun I1.H. «KonmponvHbie u npoeepounvie padomot K y4eOHUKY
I'aopuenana O.C. Xumusa 10 knacc. bazoswtii yposenwvy, M., /Ipogpa, 2019 2.

1. KontponpHas padorta Ne 1 mo teme «YriieBoaopoasn cTp. 182
2. Konrponbnas padora Ne 2 o Teme «Kucnopoacoaepsxkamiye coeauaenus» crp. 190



http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://do2.rcokoit.ru/
http://rech.edu.ru/subject

11 knacc

Yueonux I'abpuenan O.C. «Xumus. 11 knacc. bazoewtii yposenwv», M., /Ipoga, 2020 2.
Jlaboparopnas padota Ne 1 «CBoiicTBa BemecTB» ctp. 212

Jlabopartopnas padota Ne 2 «JlucnepcHbie cuctemb» cTp. 213

Jlaboparopuas padota Ne 3 «"'uaponus coneit» ctp. 214

Jlaboparopnas pa6ora Ne 4 «Metamib» cTp. 215

Jlaboparopuas padota Ne 5 «Hemeramib ctp. 216

Jlabopartopnast pabota Ne 6 «Kucinoten ctp. 216

Jlaboparopnas pabota Ne 7 «OcHoBanus» ctp. 216

Jlabopartopnast pabora Ne 8 «Comu» ctp. 216

[Tpaktuyeckas padora Ne 1. «BrnusiHue pa3nudHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKON PEaKLIUN»
[TpakTrueckas padota Ne 2. "Pemenne sKkCriepuMeHTAIBHBIX 3a1a4 110 TeMe «MeTaub»"
[TpakTuueckas paborta Ne 3. «PenieHne skCriepuMeHTaNBHBIX 3a/1a4 110 Teme "Hemeramnsr"

TI'aopuenan O.C., bepe3xkun I1.H. «KonmponvHble u npogepounvle padomol K yueOHUKY
T'aopuenana O.C. Xumusa 11 knacc. bazoswtii yposenvy, M., /Ipogpa, 2019 2.
KonTponbhas padota no pazneny «Teopernyeckue 0CHOBBI XUMHM» cTp. 163
Konrponsnas padora no remam «Metamie» u «Hemertamisy ctp. 172

Kpurepuu 1 HOpMbI OIIEHKH PE3YJIHTATOB 0CBOCHUS MPOTrPAMMBbI
00 VYAIOIIIMMHUCSH

Kpumepuu u nHopmbl ouenKku 3HAHUI U YMEHUI 00YUAIOUUXCA 3A YCIMHbBLIL Omeen.
Ounenka «5» CcTaBUTCs, €ClIM YYEHHMK: MOKa3bIBaeT ITyOOKOE M TOJHOE 3HAHUE U TOHUMaHUE
BCET0 MPOrPaMMHOTO MaTepHalia; MOJHOE MMOHUMAHHE CYHIHOCTH pPacCMAaTPUBAEMBIX MOHSTHH,
SIBIICHUA U 3aKOHOMEPHOCTEW, TEOPUH, B3aMMOCBS3EH. YMEET COCTABUTh MOJIHBIM U TPABUIIBHBIN
OTBET HAa OCHOBE M3YyUYECHHOT'O MAaTepHasia;, BBIACIATh TJIABHBIC TOJOKEHUS, CaMOCTOSITEIIBHO
MOATBEPK/IaTh OTBET KOHKPETHBIMU MPUMeEpaMu, (pakTamMH; CaMOCTOSITEIbHO U apryMEHTHPOBAHO
Jenath aHain3, 00OOIIEHMs], BBIBOJIbI; YCTAHABIMBATh MEXIPEJIMETHBIC CBsI3U (HA OCHOBE paHEe
MPUOOPETEHHBIX 3HAHUI) U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH MPUMEHATH OTyUYEHHbIC 3HAHUS
B HE3HAKOMOW CHUTyallMH; TOCIIEe0BATEIbHO, YETKO, CBA3HO, OOOCHOBAHHO W 0€301IMO0YHO
u3naratb y4eOHBI MaTepuan. YMeeT COCTaBIATH OTBET B JIOTMYECKOW MOCIENOBATEILHOCTH C
WCIIOIB30BAaHUEM TIPUHATON TEPMHUHOJIOTHH; JIeJaTh COOCTBEHHBIE BBHIBOABL, (HOPMYIHUPOBATh
TOYHOE ONpPEAENICHUE U UCTOJKOBAHWE OCHOBHBIX MOHSATUMN, 3aKOHOB, TE€OpUl. MOXKET MpHU OTBETE
HE TMOBTOPSTH JIOCJIOBHO TEKCT y4eOHMKA; U3J1araTth, MaTeprai JUTEPATYPHBIM SI3bIKOM; TTPABUIIBLHO
U OOCTOATENbHO OTBEYaTh HA JIONMOJHUTENbHbIE BOMPOCHl YUYHUTENS;, CaMOCTOSTENbHO U
palMoOHAIBPHO  HMCIOJIb30BaTh  HATJISAHBIE TIOCOOMS, CIpPAaBOYHBbIE MaTepHalbl, Yy4EeOHUK,
JIOTIOJTHUTEBHYIO JTUTEpPaTypy, MEPBOUCTOUHUKH; MPUMEHITh CHUCTEMY YCIOBHBIX OOO3HAUYECHUM
MIPU BEJICHUM 3aIMCEH, COMTPOBOKIAIONTUX OTBET; MCIIOIB30BATh JJIsl JI0KA3aTEIbCTBA BBHIBOJOB U3
HaOmoieHui ¥ onbIToB. CaMOCTOSITENbHO, YBEPEHHO W 0€30MIMO0YHO MPHUMEHSET MOTyYeHHBIE
3HaHUS B PEHICHUH MpoOJeM Ha TBOPUECKOM YPOBHE; JOMYyCKaeT He 0ojiee OJHOrOo HemouéTa,
KOTOPBIN JIETKO HCHPABISET MO TPeOOBAHUIO YUYHUTENS; UMEEeT HEOOXOAMMbIE HaBBIKUM PabOTHI C
npudopaMu, 4YepTexaMHu, CXeMaMH, TpapuKaMmH, KapTaMH, COMYTCTBYIOIIMMHU OTBETY; 3aIllCH,
COMPOBOXKAAIOITNE OTBET, COOTBETCTBYIOT TpeOOBaHUSM.
Ouenka «4» craBuTCs, eciu y4eHUK: [loka3piBaeT 3HaHUS BCETO HM3YYEHHOTO MPOTPAMMHOTO
Marepuana. Jlaér TMONHBIA M NpaBUIBHBIM OTBET HAa OCHOBE H3YUYEHHBIX TEOpHUM; JOMYCKaeT
HE3HAYMUTEJIbHBIE OMIMOKN U HEIOYETHI IPH BOCIIPOU3BEICHUH U3YYCHHOTO MaTepHraia, HeOOIbIIHe
HETOYHOCTH TPU HCIOJIB30BAHMM HAYYHBIX TEPMUHOB WJIM B BBIBOAAX, OOOOIIECHUSX U3
HaOmroneHni. Marepuan u3naraeT B ONPEASTIEHHON JIOTHYECKOW MOCIIeI0OBATEIFHOCTH, TIPH ATOM
JIOMyCKaeT OJIHY HerpyOyro ommuOKy Wiy He Ooliee ABYX HENOUYETOB, KOTOPHIE MOXKET HCIPABUTH
CaMOCTOATENILHO MPU TPeOOBAHWU WIIM HEOOJBINON MOMOIIM MPETNOIaBaTeNsl; TOATBEPIKIAET OTBET




KOHKPETHBIMU NPUMEPAMH; IIPABWIIBHO OTBEYAET HA JOIOJHUTENIBHBIE BOIIPOCHl YUUTENA. YMEET
CaMOCTOSITENTLHO BBIJIENATH TJIaBHBIE TIOJI0KEHUS B U3yUYCHHOM MaTepuaie; Ha OCHOBAaHUU (aKTOB U
IpUMEpPOB 000011aTh, J€aTh BHIBOJAbL. YCTAHABIMBATh BHYTPUIIPEAMETHbIE CBs3U. Moxer
MPUMEHSTH MTOJTyYCHHBIC 3HAHUS Ha MPAKTHKE B BUJOU3MEHEHHON CUTYalluH, COOII0IaTh OCHOBHBIE
IpaBUja KyJbTypbl YCTHOW pPEYM; UCHOJIBb30BAaTh IpU OTBETe Hay4yHble TepMuHbl. He oOmamaer
JOCTaTOYHBIM HABBIKOM DPAa0OTBI CO CIPABOYHOHN JIUTEpaTypol, Yy4eOHHKOM, MEPBOMCTOYHHKOM
(mpaBUJIBHO OpUEHTHUPYETCH, HO paboTtaet MEJIJIEHHO).
Ounenka «3» CTaBUTCS, €CIM YUEHHUK: YCBAaUBACT OCHOBHOE COJIEpKaHNUEe y4eOHOro MaTepuaa, HO
uMeeT MpoOenbl, He MPENnATCTBYIOLIME AaJbHEHIIEMy YCBOEHHUIO IMPOIPaMMHOI0 MaTepuana.
Wznaraer Martepuan HECHCTEMaTH3MpPOBAHHO, (parMeHTapHO, HE BCErAa IMOCIeI0BATEIbHO;
MIOKa3bIBa€T HEAOCTATOYHYIO CHOPMHPOBAHHOCTb OTAEIBHBIX 3HAaHMH M yMEHHi; cnabo
apryMEHTHUPYET BBIBOJIBI U 000OIIEHUS, TOMYCKAEeT OMUOKH MPH UX (HOpMYyITUPOBKE; HE UCIOIB3YET
B KauecTBE J0Ka3aTeJIbCTBA BBIBOJBI U O0OOLIEHHS W3 HAOJIOJEHWH, ONBITOB WM [JOIYCKAaeT
OLIMOKHU IPU UX U3JIOKEHUU; NAET HEUETKUE OoNpeeseHusl NOHIATUH. McnbIThIBaeT 3aTpy/IHEHUS B
IPUMEHEHUM 3HAHUH, HEOOXOOUMBIX JUIsl PEIICHUs 3aJad pa3IMYHbIX THUIOB, MPAKTHYECKUX
3aJlaHul; TIpH O0BSICHEHHH KOHKPETHBIX SIBJICHUN Ha OCHOBE TEOPHIA M 3aKOHOB; OTBEUAET HEIOJIHO
Ha BOMNPOCHI YYMTENsI WM BOCIPOU3BOAMT COJEpPKAHME TEKCTa Y4eOHUKA, HO HEAOCTATOYHO
ITIOHUMAET OTJEJIBbHBIE TIOJI0KEHM S, UMEIOIIME BAKHOE 3HAYEHUE B 9TOM TEKCTE, JOIYCKast OJHY-/1BE
rpyobie OIINOKH.
OneHka «2» cTaBUTCH, €CJIM YYEHUK: HE yCBaMBAeT M HE PACKPBHIBAET OCHOBHOE COJEp)KaHUE
MaTepuasga; HE 3HAET WM HE IOHMMAaeT 3HAYUTENbHYK) YacThb IPOTrPaMMHOIO Marepuana B
mpefenax IOCTaBJICHHBIX BOPOCOB; HE JeNaeT BBIBOAOB H 0000mennid. HMmeer cmabo
c(OpMHUPOBAHHBIE U HEIOJIHBIE 3HAHUSA, HE yMEET MPHUMEHATh WX IPU PELICHUH KOHKPETHBIX
BOTIPOCOB, 3ajad, 3aJaHuil mo oOpasiy. IIpm oTBeTe Ha OJUH BONPOC AOMycKaeT Ooiee IBYX
rpyObIXx ~ omMOOK, KOTOpble HE  MOXKET UCIIPaBUTh  Jak€ TMpUd  TOMOLIM  YUYHUTEIs.
Ounenka «1» CTaBUTCS B ciyyJae: HET OTBETA.

Kpumepuu u nopmvl ouenku 3HAHUIL U YMEHUI O00YUAIOWUXCA 30 CAMOCHOAMENbHbIE
nUCcbMeHHble u KOHmMPObHbLE pabombi.
Ounenka «5» craBuTCH, €ClM Y4YeHHMK: Bpimonnser paboty 6e3 ommbOOK W /uiaM/ JOMycKaeT He
6onee ogHoro Henouéra. CoOnrofaer KyJlbTypy HUCBMEHHOW peuM; mpaBuiia 0o(OpMIICHHUS
MUCbMEHHBIX pador.
Onenka «4» CTaBUTCSA, €CIHM YYCHHWK: BBINONHAET MUCHMEHHYIO pPa0OTy TOJIHOCTBIO, HO
JIOTTyCKaeT B Hel He Oosee ogHOW HerpyOoi OomMOKM W OJHOTO Hemouéra u /umu/ He Ooree IBYX
HeouéToB. CoOMoIaeT KyIbTypy MUCBMEHHOW pedu, TpaBuia opOpMIICHHS MUCbMEHHBIX padoT,
HO -JIOTTyCKaeT HeOoJbIINe MIOMapKu npu BEJICHUU 3anucei.
Ounenka «3» craBuTCs, eciay y4YeHUK: [IpaBUIBHO BBIMOJNHSET HE MEHEE IOJOBHUHBI PaOOTHI.
Honyckaer He Oosiee ABYX TpyObIX OIIMOOK, MU He Oosiee ogHOU IpyOoif, oaHOM HerpyOoii
OLIMOKHU M OJJHOTO HEJ0UETa, WU He OoJiee TPEX HErpyObIX OMOOK, UM OJHOW HErpyOoi OlIMOKN
U TpEX HENO0YETOB, MU MPU OTCYTCTBHM OUIMOOK, HO MPH HATUYMU NATH Helou€ToB. Jlomyckaer
HE3HAYUTEIIFHOE HECOOII0ICHNE OCHOBHBIX HOPM  KYJNBTYyphl THCBMEHHOW peuYH, TpPaBUII
odopmiieHus MACbMEHHBIX pabor.
OueHka «2» craBUTCs, ecny y4YeHUK: [IpaBHIBHO BBINOJIHSAET MEHEE IOJOBUHBI ITHCBMEHHOU
pabotbl. JlomyckaeT yMciao OHMIMOOK W HEAOYETOB, MPEBOCXOJAIIEe HOPMY, IpPU KOTOpPOH
MOJKET ObITh BbICTaBieHa oleHka "3". JlomyckaeT 3HaYUTENIbHOE HECOOIIOCHHE OCHOBHBIX HOPM
KYJIbTYpbl TUCBMEHHON pedH, IpaBui 0(pOpMIICHHs MUCbMEHHBIX padoT.

Ouenka «1» CTaBUTCS B cayyae: Her OTBETA.

Kpumepuu u nopmvl ouenku 3HaAHUIL U YMEHUI O00yUaAOWUXCA 34 NPAKMUYECKUe U
aabopamopnsvie pabomot.



Ouenka «S5» craButrcd, eciau: IIpaBuinbHOM CaMOCTOSTENBHO OMNpPENENseT LEedb JIaHHBIX
paloT; BBIMOIHSAET paboty B MIOJTHOM 00bEMe C co0uroIeHueM
HEe0oOXOIUMOM ' OCTIEIOBATEILHOCTH — MPOBEACHUS  OMBITOB, H3MepeHHil. (CaMoCTOATENIbHO,
palMoHaIbHO BBIOMPAET W TOTOBUT JJIS BBINOJTHEHHS pabOT HEOOXoIMMOe O0OpYyIOBaHUE;
MPOBOANUT JaHHbIE pPAa0OTHI B YCJIOBHUSX, OOECHEUMBAIOLIUX MOJTY4YeHHE Hanboliee TOYHBIX
pe3ysbTatoB. ['paMOTHO, JIOTUYHO OIMCBIBAET XOJ IpaKTUYECKUX (J1a0opaTopHbIX) padoT,
MPaBWIbHO GOPMYIUPYET BBIBOJBI; TOYHO M AaKKypaTHO BBINOJHSET BCE 3alUCH, TaOIUIBL,
PUCYHKH, YepTeXH, Trpaduku, BBYUCICHUSA. [IpOsSBISET OpPraHU3alMOHHO-TPYIOBBIC YMCHHS:
MOAJEPKUBAET YUCTOTY paboyero Mecra, MOpsI0K Ha CTOJE, SKOHOMHO pacxoayeT MaTepualbl;
cobuoaer paBuiia TEXHUKHU 0€3011acHOCTU npu BBITIOJIHEHUH pabor.
Onenka «4» craBuUTCS, €CIAM Y4YEHUK: BpIMonHsIeT mnpakTuyeckyio (1abopaTopHyro) paboTy
MOJIHOCTHIO B COOTBETCTBUU C TPEOOBAHUSAMU IPH OIICHUBAHUU PE3yJIbTaTOB Ha "5, HO JOmycKaer
BBIUHCIICHUSX, U3MEPEHUIX J1Ba — TPU HEAOYETA WM OAHY HErpyOyro OmMOKY U OJWH HEHAOYET.
[Tpu odopmieHnn padOT AOMYyCKAET HETOYHOCTU B OMUCAHUM XOJa JEHCTBHI; JIeaeT HEMOJHbIC
BBIBOJIBI npu 000011IeHN Y.
Ounenka «3» craButcs, ecnu y4eHWK: [IpaBuibHO BBIONHSAET paboTy He MeHee, yeMm Ha 50%,
OJTHAKO OOBEM BBIMOJIHEHHOM YaCTH TaKOB, YTO MO3BOJIIET MOJYYUTh BEPHBIC DPE3YyJbTaThl U
cleNaTh BBIBOJBI 110 OCHOBHBIM, NPHUHIUIHUAIBHBIM BaXKHBIM 3amadaMm paboTel. [lomOupaer
o0opy/s0oBaHue, MaTepuall, HauuHaeT PadOTy C TMOMOINBIO YYHUTENs; WIH B XOJ€ MPOBEICHUs
W3MEpEHUH, BBIYMCICHWA, HAOMIONCHHWH OMyCKAeT OIIMOKH, HETOYHO (HOPMYIHPYET BBIBOJIBI,
0000menus. IIpoBoauT paboTy B HEpallMOHANBHBIX YCIOBHSX, YTO MNPUBOAUT K TMOIYUYEHHIO
pe3yabTAaTOB C OOJBIIMMHU TOTPEIIHOCTSMU;, WM B OTUETE JIOMyCKaeT B OOIIEH CI0KHOCTU HE
Oornee AByX OMIMOOK (B 3amMCAX YHUCEN, PE3yJbTaTOB W3MEPEHHH, BBIYUCICHUN, COCTABICHUU
rpauKoB, TaOJIMIl, CXEM U T.1I.), HE UMEIOIIUX ISl JaHHOW pabOThl MPUHIUITMAIEHOTO 3HAYCHMUS,
HO TIOBJIMSBIIMX Ha pe3yJbTaT BbIMOJHEeHHs. JlomyckaeT rpyOyro OIIMOKY B XOJ€ BBIMOJIHEHUS
paboThI: B 00BSICHEHUH, B 0(OPMIICHUH, B COOJIOACHUH MPABHJI TEXHUKH 0€30IacHOCTH, KOTOPYIO
YUEHUK UCIIPABIISET o TpeOOBaHUIO YUUTEIS.
Ouenka «2» cTaBUTCA, €cau y4YeHHK: He ompenensieT caMOCTOSTENBHO 1€JIb paOOThl, HE MOXKET
0e3 MOMOIIM Y4YWUTeNsl MOATOTOBUTH COOTBETCTBYIOIIEE OOOPYJIOBAHME; BBINONHSIET PabOTy HE
MOJTHOCTBIO, W OOBEM BBIIOJHEHHOW 4YacTH HE IIO3BOJIACT CHENaTh MPABUIbHBIE BBIBOJIBI.
HlomyckaeT aBe u Oomnee rpyOble OmMMOKKM B XOA€ padOT, KOTOphIE HE MOMKET HCIPABHUTH IO
TpeOOBAHUIO T€arora; WA TPOU3BOJUT HW3MEPCHUsI, BBIUMCICHUS, HAOIIOJCHUS HEBEPHO.
Ouenka «1» CTaBUTCS B ciydJae: HET OTBeTA.

Kpumepuu oyenku mecmogvix 3a0anuii ¢ LOMouibio Koaghdpuyuenma yceoenua K
K=A:P, e A — 4KCT0 NPaBUJIBHBIX OTBETOB B TECTE

P — o0rmiee unciao oTBETOB

Koadpumment K OrneHka
0,9-1 «5»
0,8-0,89 «4»
0,7-0,79 «3»
Menbie 0,7 «2»
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