MHCTUTYVT CTPATETMI
PASBUTWMA OBPASOBAHISI

denepanbHoe rocygapcTBeHHoe
OI0OXKETHOE Hay4uyHOoe yuypexkaeHune

®EJIEPAJIbHASI PABOUYAS [TPOTPAMMA
CPEJIHEI'O OBILIEI'O OBPA30OBAHUS

XUMHUA
(0a30BbIN YPOBEHD)

(mst 10—11 ximaccoB 00pa3oBaTEIbHBIX OpraHU3AIMN )

MockBa — 2023



®denepanbHas padodas mporpamma | Xumus. 10—11 kmaccel (6a30BbIi YpPOBEHB)

COJAEP) KAHUE

TTOSICHUTEIBHAST BATTHICKA ... eveeneeeeeee e e e ee e e e e e e e e e ee e e e e e e e e e e e e e e en e e eaeeneeeneenneenns 3

(01071 (5002121 214 (R 010 ) ()2 1 - PR EPRR 9
FO KITACC ettt e e e e et e et e e e e e e e e e e e e e e e e e e e aaaas 9
L1 KITACC ettt e ettt e et e e e e e e e e e 12

[Inanupyembie pe3yabTaThl OCBOEHUS MPOTrPAMMBI 110 XMMHUHU Ha YPOBHE CPEHETO

OOITIETO OOPABOBAHKS .......vvvveeeeenirreeeesanrrreeeeasnsseeesasnssseeessssssseesesessssseeessssssseeessanssseeees 16
JIMUHOCTHBIE PEBYITBTATDL......vvveeeeeeeeeeasaunrrrreeereeeeesesssannnssneeeeeessssssmmssnsssseeeeeeesessannnnes 16
MeETaANPEIMETHBIC PE3YITBTATDL...cccceeeeeesuerrrrrreeeeeeeseeasnnnnsrnreeeeesssessssnnsssrsreeeeesesssnnnnes 19
TTPEIAMETHBIC PEBYIIBTATBI ....vvvvvrereeeeeeesannerrrrrreeeeeeeesssnsnnnssreeeeeesssesssssnssssseeeeessessnnnnnes 21

TEeMATHUECKOE TITAHUPOBAHUIE ......cceeeeeeeeeeeeeeeeeeeeaeeeaeeeaeeeaaeeeeaaaaaaeaeeaeeeeeeeeeeeeeeeeeeeeeeeeeeens 26

TO KITACC 1ttt ettt e e e e e e ettt e et e e e e e e e e 26



®denepanbHas padbovas mporpamma | Xumust. 10—11 xnaccel (6a30BbIi ypOBEHB)

OenepanbHas pabovas mporpaMma Mo y4yeoOHOMY mpeamery «Xumus» (0a30BbIi
ypoBeHb) (mpeaMeTrHas o00sacTh «ECTeCTBEHHO-HAy4dHblE MPEIMETh») (nanee
COOTBETCTBEHHO — IIPOrpaMmMa M0 XMMHUH, XUMHUS1) BKIIOYAET MOSICHUTENbHYIO 3aIHCKY,
cofiepkaHue OOy4eHHUs, TUIaHUpYEMbIe PE3yJbTaTbl OCBOCHHS MPOrPaMMBbl 110 XUMUH,
IUIAHUPYEMBIE PE3YJIbTaThl, TEMAaTUYECKOE TUIAHUPOBAHUE.

[TosicHuTenbHasT 3amucKa OTpakaeT oOIIMe IEeTu W 3aJauyd U3YUYCHHUS XUMUHU,
XapaKTEPUCTUKY TCHUXOJOTMYECKUX MPEANOChIIOK K €€ H3YYEHHI0 O0yJarolIMMMCS,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TaKXe IMOAXOIbl K OTOOpY COAEep:KaHuf,
K OIpEACNICHUIO IUIAHUPYEMBIX pE3yJbTaTOB M K CTPYKType TEeMaTH4eCKOro
TJTAHUPOBAHUS.

Copepxanue o00y4yeHHUsI PpaCKpbIBAE€T COJAEp)KATEJIbHbIE JIMHUM, KOTOpBIC
NpeaaraloTcs A 00s13aTeIbHOT0 U3YYEHHS B KaXKJIOM KJlacCe Ha YPOBHE CpPEIHErO
o01iero oopa3oBaHuUs.

[Inanupyembie pe3yabTaTbl OCBOCHMSI MPOrpPaMMbl IO XUMHUU BKJIIOYAIOT
JMYHOCTHBIE, METallpeJIMETHbIE PE3yJbTaThl 32 BeCh MNEpPHUOJ] OOy4yeHHS Ha YpPOBHE
cpeaHero oOmmIero oOpa3oBaHMs, a TAKXKE MPEIAMETHBIC JOCTIXKEHHS O0y4Jarolierocs
3a KaXKJIbIi Toj] 00y4YeHusl.

INOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo XxuMHuM Ha ypOBHE CpEIHEro o0IIero oopa3zoBaHus pa3paboTaHa
Ha ocHOBe @DexepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu
B Poccuiickoii ®denepanun», TpeOOBaHHMI K pe3yiabTaTaM OCBOCHHUS ¢eaepaabHON
oOpa3oBarelbHOM MporpaMmbl  cpeaHero obmiero ooOpazoBanus (DPOII  COO),
npencraBieHHbIX B DenepalibHOM TOCYJapCTBEHHOM O0pPa30BaTEIbHOM CTaHIAPTE
COO, c¢ yu€érom Konnenmuu mpemnogaBaHus y4eOHOTO mpeaMera «XHUMHS
B 00pa3oBaTesbHBIX opranuzanusax Poccuiickoit denepainu, peann3ymmux OCHOBHbIE
oOpa3oBaTelbHBICE TPOrPAMMBI, W OCHOBHBIX TOJIO)KeHHH «CTpaTeruy pa3BUTHS
BocnuTanusi B Poccuiickoit ®enepanuun Ha nepuon no 2025 roga» (Pacnopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIXOA0B K pa3pabOTKe MPOrpaMMBbl MO0 XUMHH, K OMPEACTICHUIO OOIIeH
cTpaTeruu OOy4eHHs, BOCHUTAHMS M Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMHU y4E€OHOrO
npeamera «Xumus» a1 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTaBWJIM
koHUenTyanpHble nonokeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH —LEJEH,
CollepKaHUs, PE3yJbTaTOB OOy4YeHUST M TpeOOBAaHUM K YpPOBHIO MOJTOTOBKU
BBIITYCKHHUKOB.

B cooTBeTcTBUU C JaHHBIMU TIOJIOKEHUSIMHU TIporpamMma Mo Xumuu (06a3oBbIi
YPOBEHB) Ha YPOBHE CPEIHETO OOIIEro 0Opa30BaAHUS:

YCTaHABJIMBACT 00s3aTeNlbHOE (MHBAPUMAHTHOE) TMPEAMETHOE COJICP)KaHUE,
OIpe/iesisieT KOJMYECTBEHHbIE U KaU€CTBEHHBIE €r0 XapaKTEPUCTUKUA Ha KaXKJOM 3Tarie
W3y4YeHUsl TpeaMeTa, MPeIyCMaTpUBAET MPUHIUIBI CTPYKTYPUPOBAHUS COJEPKAHUS U
pacipenesneHus ero mno Kjiaccam, OCHOBHBIM pa3fieiiaM U TeEMaM Kypca;
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NaéT MPUMEPHOE pachpeielieHue y4eOHBIX YacoB MO TEMATHYECKUM pa3lieliaMm,
PEKOMEHAYET NPUMEPHYIO MOCIEA0BATEIIbHOCTh HM3YYEHHUS] OTAEIBHBIX TEM Kypca
C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTMKK y4eOHOro Ipoiiecca,
BO3paCTHBIX 0coOeHHOCTeM oOyuatomuxcs 10—11 kmaccos;

TaET METOIMYECKYI0 HWHTEPIpETalri0 Lened H3y4eHHs MpeAMeTa Ha YPOBHE
COBPEMEHHBIX  TMPUOPUTETOB B  CHUCTEME CpeaHero oOmero oOpa3oBaHUS,
COJIEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS OCHOBHOM
o0pa3oBaTebHOM MPOrpaMMbl  CpeHero o00mero o0pa3oBaHus (JIMYHOCTHBIX,
METaNpeMETHBIX, IPEAMETHBIX), OCHOBHBIX BHJOB  Yy4e€OHO-IIO3HABaTEIbHOU
JeSTeNIbHOCTH O0ydJaromierocs IO OCBOGHHMIO cojaepikaHus npeamera. [lo Bcem
Ha3BaHHBIM TIO3UIMSIM B TMpOrpaMMe 10 XUMHU COOJIIOJeHA TMPEEMCTBEHHOCTD
c (denepanbHOl paboueld MporpaMMoON OCHOBHOT'O OOIIEro oO0pa3oBaHUsI MO XHUMHUU
(mya 89 kmaccoB 00pa3oBaTENbHBIX OpraHu3aluii, 0a30BbI YPOBEHB).

XuMHueckoe o0pa3oBaHUE, MOJYy4aeMO€ BBITYCKHHUKaMH 00I11e00pa3oBaTeIbHOM
OpraHH3alUy, SBISIETCS HEOTHEMJIEMOW YacThl0 MX 00pa3oBaHHOCTU. OHO CIYXHUT
3aBEpIIAIONIMM JTAlOM pealn3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITIOYEBBIX LIEHHOCTEH, MPUCYIIUX LETOCTHONW CUCTEME XUMUIECKOro 00pa3oBaHus. DTH
LEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHUS U
o0IIell KyJabTypbl YENIOBEKa, a TaKKe HKOJOTMYECKM OOOCHOBAHHOI'O OTHOIIEHUS
K CBOEMY 3/I0pOBbIO U TNPUPOAHON cpene. Peamusyercss xumuueckoe oOpazoBaHUE
OOy4JarIMXCs Ha YPOBHE CpPEIHEro OoOIIero oOpa3oBaHUS CPEICTBAMHU Y4eOHOTO
npeamera «XUMHs», COJIEPKaHUE U MOCTPOCHHE KOTOPOrO OMPEAENICHbI B MIPOTrpaMMe
M0 XUMUM C YYETOM cClenUpUKUd HAYKHM XUMHUM, €€ 3HAUCHUS B MO3HAHUU TPUPOABI U
B MaTepuajbHOM KWU3HU OOIIEeCTBA, a TakXke C Yyd€roM oO0mmux 1eneidl u
MPUHIIUIIOB, XapaKTePU3YIOIMINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEAHEro OOUIEro
obOpazoBanusi B Poccuiickoit ®enepauuu. Tak, Hanpumep, npu (popMuUpoBaHUU
COZIEp)KaHUs TpeaMeTa «XUMHUS» YYTEHBI CIEAYIONIUE TOJIOKEHUS O CHerupuke u
3HAYEHUU HAYKU XUMUH.

XuUMHSIT KaK DJJIEMEHT CHCTEMbBl ECTECTBEHHBIX HAyK HWIpacT OCOOYI0 POJb
B COBPEMEHHOI LIMBUIIN3AIlMH, B CO3JJaHUU HOBOW 0a3bl MaTepHaibHON KyJIbTypbl. OHa
BHOCHT CBOM BKJIaJ] B JOPMUPOBAHUE PAIMOHATBHOIO HAYYHOT'O MBIILJICHUS, B CO3/IaHUE
LEJIOCTHOTO TPENICTABICHUs 00 OKpYXKaloleM MHUpE KaK O €AUHCTBE NPUPOIBI U
YelioBeKa, KoTopoe (GopMupyercs B XMMHHM Ha OCHOBE IMOHUMAaHHUS BEIIECTBEHHOIO
COCTaBa OKPYXKAOUIEro MUpPa, OCO3HAHUS B3aUMOCBA3U MEXY CTPOEHUEM BEILECTB, UX
CBOICTBAMU Y BO3MOXKHBIMHU OOJIACTSAMH TPUMEHEHHUS.

TecHO B3aMMOACKHCTBYSL C JPYrMMH €CTECTBEHHBIMHM HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCTbI0 MHUPOBOW KYJIBTYPbI, HEOOXOAMMBIM YCIOBHUEM YCIIEIIHOTO
Tpyda M KU3HM Kaxjoro uieHa oOmiectBa. CoBpeMeHHass XUMHUS Kak Hayka
co3uiaTesibHas, Kak HayKa BHICOKMX TEXHOJIOTHI HAIpaBJIeHA Ha PEIlIeHUE II00aIbHbIX
po0JIeM YCTOWYUBOTO PAa3BUTHS Y€JIOBEUECTBA — CHIPhEBOM, SJHEPTE€TUUECKOM, MHUIIEBOMH,
HKOJIOTUYECKON O€30MacCHOCTH U OXPaHbl 37J0POBbSI.
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B cooTBeTcTBHM ¢ 00LUMU LEISIMU U TPUHITUIIAME CPEAHET0 0011Iero 00pa3oBaHUs
cogepkanue mpenmera «Xumus» (10—11 xmaccel, 0a30BbIA  ypOBEHb HM3YUEHHS)
OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OONIIEKYIBTYPHYIO MOATOTOBKY O0Yy4YarOIIuXcs,
HEOOXOAUMYI0O WM JUIsl BBIPAaOOTKHM MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHHUSI B JKM3Hb COIIMYyMa, MPOJOJKEHUS 00pa30BaHUS B PA3JIUYHBIX 00JACTHX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBasomUMHU MpeaAMETa « XUMUSD» SIBISIFOTCSL 6a30BbIe Kypchl — «OpraHudeckas
xumMus» 1 «OO0IIast 1 HeOpraHUYEeCKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJCpKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHUCTeMa 3HAHUN [0 HEOPraHW4ecKou
XUMUU (C BKIIOYCHHEM 3HAHWK U3 OOIed XWMHUHA) W OPraHMYeCKOW XHUMHH.
dopmupoBaHUEe JAHHOM CHUCTEMbl 3HAaHUW MNpU HU3YYEHUH TpeaMera oOecreyuBaeT
BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSTHH,
3aKOHOB U TEOPHUI XUMUMU.

Crpykrypa coaepxaHusi KypcoB — «Opranuueckas xumusi» U «OOmas wu
HEOpPraHUYECKask XUMHUsH» chpopMUpOBaHa B IPOrPAMME IO XMMHUHU Ha OCHOBE CHCTEMHOTO
MoaXo/la K WM3YUYCHHIO Y4YeOHOro wmarepuajia ¢ OOYCJOBJICEHA HCTOPUYECKU
00OCHOBaHHBIM PA3BUTHEM 3HAHWW Ha OMPEICIEHHBIX TCOPETHUYCCKUX YPOBHSX. Tak,
B KypC€ OpPraHM4eCKOW XMMHHU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPHUH CTPOCHHS OPraHUYECKUX COEUHEHHI, a TaK’KE€ Ha YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX MPEJICTABICHUN O cTpoeHuu BemlecTB. CBeneHust 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAlOTCSd B Pa3BUTUU — OT YIJIEBOJOPONOB IO CIOXKHBIX OMOJIOTHYECKH
AKTUBHBIX COCIUHEHUW. B Kypce OpraHM4eckol XHWMHUHM TOJIY4YarOT Pa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUsl TEpPBOHAYAIbHBIC
MPEACTaBICHUS O XUMHUYECKOM CBS3HM, KIACCU(PUKAIIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX CTPOEHUS, O XUMUUYECKOU PEaAKIIUH.

[Tomr HOBBIM yrioMm 3peHHss B TpeaMeTre «XUMHsS» 0a30BOrO  YpOBHS
paccMaTpuBaeTCsl M3YYEHHBIA HAa ypPOBHE OCHOBHOTO OOMIETO  0Opa3oBaHUS
TEOPETUYECKUN MaTeprual U (PaKTOJOTHIECKHUE CBEICHUS O BEIIECTBAX M XUMUYECKON
peakiuu. Tak, B yacTHOCTH, B Kypce «OO01as 1 HeOpraHuIecKass XUMHUs 00ydaroIumMcs
MPEAOCTABISIETCS.  BO3MOXXHOCTh ~ OCO3HAaTh 3HAYEHHUE TIEPHOJWYECKOr0 3aKOHa
C OOIIETEOPETUUECKUX U METOJOJOTUYECKUX TMO3UIINM, TIyOXe MOHATh UCTOPHUECKOE
n3MeHeHne (QYHKIMKA 3TOro 3aKoHa — OT oOoOmaromed 10 OOBICHSIOIMICH U
MIPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHWM O BaXHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX W MNPUMEHEHHUM, a TaKXKE O XMMHUYECKUX PEaKIUAX, MX CYIIHOCTU H
3aKOHOMEPHOCTSX MPOTEKaHUsA JorojHseTcsa B Kypcax 10 u 11 kiaccoB anemeHTamu
CoJIepKaHusl, UMEIOIUMU KYJIbTYPOJOTUUECKUN W MPUKIAAHOM XapakTep. DTU 3HAHUS
CIOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3U XUMHH C JPYTUMH HayKaMU, PacKPHIBAIOT €€
pOJb B TIO3HABATENBHOM M MPAKTUYECKOW JESITEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHHUS K TPOIECCY TBOPYECTBA B O0JIACTU TEOPUHM M MPAKTHUECKUX
MPWIOKEHUN XUMHUHU, TOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO
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Y JIMYHOCTHO 3HAYUMBIX MPOOJeMaX, CBA3aHHBIX C XUMUEH, KPUTUUECKH OCMBICIUBATH
uH(MOPMAIINIO ¥ IPUMEHATH €€ JIJIs MONMOJHEHUS 3HaHUM, PeIIEHUs] MHTEUIEKTYaIbHbIX
U DKCIEPUMEHTAIBHBIX MCCIEIOBATENbCKUX 3a7ad. B 1enoM coaepkaHue y4eOHOTO
npeamera «XuUMHs» JTaHHOTO YPOBHS HM3Y4YE€HHUST OPUEHTHPOBAHO Ha (DOpMUpPOBAHHE
y 00y4YaronIuXcsi MUPOBO33PEHUECKON OCHOBBI ISl MOHUMaHUA (DUIOCOPCKUX HJIEH,
TaKMX KakK: MATEpUAIbHOE €IWHCTBO HEOPraHWYECKOTO W OPraHWYECKOro Mupa,
OOYCIIOBJIECHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM M CTPOEHUEM, I1I03HABAEMOCTb
MPUPOJHBIX SBICHUN MYTEM ASKCHEPUMEHTA U PEUICHUS MPOTUBOPEUHNI MEXTY HOBBIMU
dbakTaMu W TEOPETUYECKUMH TMPEANOCHUIKAMHU, OCO3HAHWE POJIM XUMHUU B PEIICHUU
AKOJIOTHYECKUX MpoOeM, a TakkKe MpoOsieM cOepekeHUs IHEPTreTHUECKUX PECYpPCOB,
CBIPbSI, CO3/IAHUSI HOBBIX TEXHOJIOTUI U MAaTEPUAIOB.

B nane peienus 3a7ad BOCHHUTAHMS, Pa3BUTHUS U COLMAIM3AIUU O0YYarOUIUXCs
MPUHATHIE TPOrPAMMOM MO XMMHUH MTOAXOABI K OIIPEACIICHUIO COIEPKAHUS U TTOCTPOCHUS
npeaMeTa mpenycMaTpuBaloT (GOPMHPOBAHUE YHUBEPCAIbHBIX YUE€OHBIX JIEUCTBHIA,
UMEIOIMX 0a30BOE 3HAUCHUE ISl Pa3IMYHBIX BUJIOB ICSITEILHOCTU: PEUICHUS MPOOIIEM,
TIOWCKA, aHau3a U 00paboTku nHMOpPMAITUH, HEOOXOAUMBIX JIJISI IPUOOPETEHUS OMBITA
MMPAKTUYECKOM M UCCIEI0BATENBCKON AEATEIBHOCTH, 3aHUMAIOIIECH Ba)XXHOE MECTO
B MMO3HAHUU XUMUH.

B npakTtuke npenojiaBaHusl XMMUU KaK Ha YpOBHE OCHOBHOT'O 00111€T0 00pa30BaHUs
Tak ¥ Ha YPOBHE CpeJHEro oOIiero oopa3oBaHusi, MPH ONPEACICHUH COAEpKaTEIbHON
XapaKTepUCTUKU 1EJIe M3yd4eHUs MpeAMEeTa HaIlpaBlIeHHUEM MEPBOCTENEHHOU
3HAUMMOCTH TPAJAUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB XMMUUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUSI, MPAKTUYECKON NESITEILHOCTH YeJIOBEeKa U KaK
OJTHOTO M3 KOMIIOHEHTOB MHUPOBON KYNbTypbl. C METOOMYECKONW TOYKH 3PEHHUS TAKON
MOJXO/T K ONPEACIICHUIO LIEJIEW N3YUEHHUS MPEIMETA SBJISIETCA BIIOJHE OMPAaBIAHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS IJaBHBIMHU LIEJISIMU U3YyYEHHUS TTpeAMeTa « XUMUSH)
Ha 6a3oBoM ypoBHe (10-11 ki1.) sBnstOTCS:

dbopMUpOBaHUE CHCTEMBbI XMMUYECKUX 3HAHWN KaK BaKHEWINEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOH Jie:KaT KIIIOUEBbIEC MOHSITHS,
dbyHIaMEeHTAIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE s3blKa HAyKH, YCBOCHUE U
MOHUMAHUE CYUIHOCTH JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJICHHE C UICTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

dbopMupoBaHUE W pa3BUTHUE TMPEACTABICHUN O HAYYHBIX METOJlaX IMO3HAHUS
BEIIECTB M XUMHUUYECKUX pEaKlHi, HEOOXOAMMBIX [Jii MNPUOOPETCHUS YMEHHI
OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUUECKUX SBJICHUM, UMEIOIINX MECTO B IPUPOJIE,
B MPAKTUYECKOW U TOBCETHEBHOM JKU3HU;

pa3BUTHE YMEHHUM U CIOCOOOB JIEATEIIbHOCTH, CBSI3aHHBIX C HAONIOJEHHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOJICHUEM TMpaBmWi 0e30MacHOTo
oOpaIreHus ¢ BeIeCTBAMH.

Hapsiny ¢ stum coaepxkaTenbHas XapakTEpUCTHMKA LEJNed W 3a]ady H3ydeHUs
npeaMeTa B IporpaMMe MO XWMHUU YTOUYHEHAa UM CKOPPEKTUPOBaHAa B COOTBETCTBHUHU
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C HOBBIMH MPUOPUTETAMU B CHUCTEME cpeaHero obmiero oOpa3zoBanusg. Cerojs
B MPENOJaBaHUU XUMUU B OOJbIIEH CTENEHU OTHAETCA MPEANOUYTEHUE MPAKTUUECKOU
KOMIIOHEHTE COZCp)KaHUSI OOy4eHUs, OPHEHTUPOBAHHON Ha MOJTOTOBKY BBIITYCKHHKA
OIOIIIE00pA30BaTENIbHOM  OpraHW3allid, BJIAJACIONIEr0 HE Ha0OpOM 3HAHMM, a
(GyHKIIMOHATBHONH TPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHUSMHU aKTUBHOTO
MONTy4YEHUS 3HAHUN ¥ IPUMEHEHUS UX B peajbHOM JKU3HU ISl PEHICHUS TPAKTHUECKUX
3ajau.

B sToi cBA3M mpu u3ydeHHH npeamMera «XUMHS» JIOMUHHUPYIOLIEE 3HAYCHUE
IpUOOPETAIOT TaKKUE LIEIH U 33J]a4l, KakK:

ajanrtanus OOyYaroIIMXCsl K YCIOBHSM JUHAMUYHO pPa3BUBAIOLIETOCS MUpA,
(dbopMUpOBaHUE MHTEIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHUIO TPAMOTHBIX PEUICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHUEM;

dbopMupoBaHuE y 00y4arOUUXCsl KIIOYEBbIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIUH),
UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE MJISl Pa3IUYHBIX BUIOB JIEATEIbHOCTH: PEIICHUS
npobieM, TOWCKa, aHaimM3a ©M  00paboTku  HMHPOpMAIUU, HEOOXOAUMBIX
JUTA IPUOOPETEHUS OIBITA JESTENbHOCTH, KOTOPasi 3aHUMAaeT BaYKHOE MECTO B TO3HAHUH
XMUMHH, a TaKkkKe i1 OICHKH C TO3WIUN DKOJOTHYECKONW OEe30MacHOCTH XapakTepa
BJIMSIHUSI BEUIECTB M XMMHYECKHX IPOLIECCOB HAa OpPraHU3M YeJoBeKa U IMPUPOIHYIO
cpeay;

pa3BUTHE TIO3HABATENIbHBIX WHTEPECOB, WHTEIUIEKTYaldbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yYarouuxcs: CHOCOOHOCTH CaMOCTOATEIbHO NPUOOpPETaTh HOBBIC
3HAHUS MO0 XMMHUU B COOTBETCTBUHM C JKU3HEHHBIMU TOTPEOHOCTSIMH, HCIIOJIB30BaTh
COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIS TOMCKA U aHAIN3a YIeOHOM 1 HAyIHO -
MOMYJIIPHON WH(GOPMAIIMK XUMHUECKOTO COJIEPIKAHUS;

(GopMUpOBaHUE W pa3BUTHE Y OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOIO
MBIIIEHUSI, HAOJI0IaTeIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NpPU I[JIAHUPOBAHUM U TPOBEACHUU XUMHUUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHUE Y 00y4YaroImuXxcsl yOekIEHHOCTU B T'YMaHUCTUYECKON HAIIPaBIEHHOCTH
XUMHUHU, €€ BaXHOW pOJIM B pEUICHUU IJIOOAIBHBIX MpOOJIeM PpalliOHAIBHOIO
IPUPOIONOJIB30BAHUS, TIOMOJHEHUS DJHEPreTUUYECKUX PpPEeCcypcoB U  COXpaHEHUs
OPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOOUMOCTH OEpeXHOro OTHOILIEHUS
K TPUPOJE W CBOEMY 37I0POBBIO, a TakXKe MPHOOPETEHUS OMbITa HCIOIb30BAHUS
MOyYEHHBIX 3HAHWUW NJIs1 TMPUHATHS TPAMOTHBIX PEIICHHWH B CUTYaIUAX, CBSI3aHHBIX
C XUMUYECKUMHU SIBIICHUSIMHU.

Hemn w 3amaum  W3ydyeHUs TMpeaMeTra «XUMHUS» TONYyYUIH TMOIPOOHYIO
METOJUYECKYI0 HHTepIpeTanuio B pasnene «llmaHnupyemble pe3yibTaTbl OCBOCHHUS
IporpamMMbl MO0 XUMUN», Ojaronaps yemy oOecrneuyeHo YETKOEe MPEACTABICHUE O TOM,
Kakhe 3HaHUS M YMEHHUS UMEIOT NpSIMOE OTHOIIEHHWE K peau3allid KOHKPETHOMN
LEJH.
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B ydyeOHOM 1utaHe cpemHero oOmiero o0pa3oBaHus MpeaMeT «XUMHs» 0a30BOrO
YPOBHS BXOJIMT B COCTaB MpeAMETHOM 00s1acTu «ECTeCTBEHHO-HAYYHBIE IPEAMETHIY.

OO6miee 4MCIO YacoB, PEKOMEHJOBAHHBIX JUISI M3Yy4eHUs] XUMHH — 68 4acos:
B 10 ximacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Heneno).
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COJEP)KAHUE OGYUEHUS!

10 KVIACC

Teopernueckue 0CHOBBI OPraHUYECKOM XUMHHU

[Ipenmer opraHMYeckol XUMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYCHUE
B TMOJYYEHUH HOBBIX BEIIECTB W MarepuanoB. Teopus CTPOEHUS OPraHHUYECKUX
coequHeHuii A.M. bytnepoBa, €€ OCHOBHbIE MOJOXEHUA. CTPYKTypHbIE (POPMYIbI
OpraHnueckux BemlectB. ['omosorusi, uzomepus. XuMU4YECKasi CBSI3b B OPraHUYECKUX
COEIMHEHUSAX — OJJMHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBinenne o kiaccuukanuu opraHudyeckux BemecTB. Homenknarypa
OpPraHMYECKUX COEIMHEHHUI (CHCTEMAaTH4YecKas) U TPUBUAIbHBIE HA3BAHMS BaKHEUIIMX
IPECTaBUTEIIEH KIACCOB OPraHUYECKUX BELLECTB.

JKCNePUMEHTATIBHbIE METOAbI H3YUeHHS BeIeCTB U UX NMpeBpalleHui

O3zHakomIIeHHE ¢ 00pa3liaMyi OPraHuYeCKUX BEIIECTB U MaTepraJIaMu Ha UX OCHOBE,
MOJICTTMPOBAHME MOJEKYJ OpraHMYeCKHMX BEUIECTB, HAOMIOJEHUE U OINHCaHUE
JIEMOHCTPAIMOHHBIX OMBITOB IO TIPEBPAIIEHUIO OPTrAaHNYECKUX BEIIECTB IMPU HArPEBAaHUHT
(ruaByieHue, OOyTJIMBaHUE U TOPEHUE).

Yriesoxopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH pAn. MeTaH U 3TaH — NpoCTeHIIne
MPEICTABUTEIIN AJTKAaHOB: (PM3MUECKUE U XMMUYECKHUE CBOMCTBA (pEaKLMK 3aMELCHUS U
TOpPEHMS), HAXOXKJIEHUE B IPUPOE, MOJTYy4YEHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH pan. OTWIEH M MNPONWIEH —
IPOCTEUIINE MPEACTABUTENHN AJTKEHOB: (PU3NUYECKHE U XMMHUECKUE CBOMCTBA (peaKiuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATAlWW, OKHCIEHHS M NOJIMMEpPHU3aLUH),
MOJIyY€HHE U IPUMEHEHUE.

Anxanuensl: OyrtanueH-1,3 u MerunOyraguen-1,3: cTpoeHue, BaKHEHIIME
XMUMHUYECKHE CBOWCTBA (peakuus nonaumepusauuu). IlonydueHue CHHTETHUECKOTO
Kay4dyKa W pE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHUS, FOMOJIOTUYECKUH psii. AUETHIEH —
IPOCTEUIINI MPEICTAaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMHUUECKUE
CBOMCTBa (peakUWHd THUAPUPOBAHMS, TaJOr€HUPOBAHUS, THApPATALUU, TOPEHHUS),
MOJIyY€HHE U PUMEHEHUE.

Apenbl. ben3oi: coctas, cTpoeHue, GPU3NUYECKUE U XMMUYECKUE CBOMCTRA (peakiuu
raJJOrTCHUPOBAaHUSI W HUTPOBAHHUA), IMOJIyU€HUE W TpUMEHEeHHe. Toayon: cocmas,
cmpoeHue, @uauueckue U XuUMUYecKue CeouUcmeda (peakyuu 2anioeHuposanus u
HUMPOBAHUs), noryueHue u npumeneHue. TOKCUUHOCTh apeHOB. I'eHeTuueckas CBS3b
MEXIY yIJI€BOAOPOIaMH, MPUHAMICKAIMMH K Pa3IMIHbIM KJIaCCAM.

! KprM@OM B TCKCTC BbIACICHBI JJICMCHTBI COACPKAHUSA y‘IC6HOFO Marcpualia, KOTOPBLIC HU3Yy4dalOTCA

B O3HAKOMWTEIILHOM IUIaHE M HE BKJIIOYAIOTCS B COCTaB IMPEAMETHBIX pe3yibTaToB ocBoeHus DPOII COO
Ha 0a30BOM ypOBHE.
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[IpupoHbIe UCTOYHUKHU YII€BOAOPOAOB. [IprpoaHblil ra3 U nonyTHele HEPTAHbIE
ra3sl. Hetb 1 €€ npouncxoxaenue. CrnocoObl nepepadoTKku He(TU: IEPETOHKA, KPEKUHT
(TepMuyecKHil, KaTanuTUYecKuil), nuponu3. [IpoaykTel mnepepabOTKuM HePTH, HUX
NpPUMEHEHUE B IPOMBINUICHHOCTH W B ObITy. KaMeHHBI yroib W MPOAYKTHI €r0
nepepadoTKu.

IKCNepUMEHTATbHbIE METO/IbI H3yYeHHsl BelIeCTB U UX MpeBpaneHuii

O3zHakomIleHHE ¢ 00pa3iiaMu TIaCTMACC, KaydyKOB U pe3UHbI, KOJUIeKIuu «HepTh»
U «YTOlb», MOJEIUPOBAHUE MOJEKYI YIIEBOIOPOAOB M TallOTEHOMPOU3BOIHBIX,
MPOBEICHNE MPAKTHYECKO# padoThI: MOJTydeHHUE dTUJICHA M M3yUYCHUE €TI0 CBOMCTB.

PacuérHble 3a1a4n

Brraucnennst mo ypaBHEHUIO XUMUYECKON peaknuu (Macchl, 00bEMa, KOIMIeCTBA
MCXOJIHOTO BEIECTBA WJIM NPOJYKTa PEAKIUH IO HU3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB UM IIPOYKTOB PEAKIIHN).

Kucioponcogepxamue opranu4eckue cOeJUHECHHUA

[IpenenvHbIE OTHOATOMHBIC CIUPTHL. METaHOM U ATAHOJ: CTpOeHHUe, (pu3udeckre nu
XUMHUUYECKUE CBOWMCTBA (peakuMH C AKTUBHBIMU METaJUIaMH, TaJIOT€HOBOJIOPO/IAMH,
ropeHue), npuMeHeHrue. BogopoaHbie CBsI3W MEXAY MOJEKylaMHu crupToB. JleiicTBue
METaHOJIA ¥ ITAHOJIA HA OPraHW3M YEJIOBEKA.

MHoroaToMHble CIUPTHI. DTUIICHTIIMKOIL U TIUIEPUH: CTpoeHHe, GU3NUECKUE U
XUMUYECKHUE CBOMCTBA (B3aUMOJCHCTBHE CO MICJIOYHBIMH METaNIaMU, KaueCTBEHHAS
peakiusi HAa MHOTOATOMHBIE CIUPTHI). JleiicTBue Ha opraHu3M 4YenoBeka. [IpumeneHue
[JIMIEPUHA U STUJICHTJIUKOJIA.

deHou: CTPOCHUE MOJIEKYJIbI, PU3NUECKHUEe U XUMUUECKHUE CBOMCTBA. TOKCUYHOCTH
¢benona. [Ipumenenue penona.

Anpaerunibl U kemotol. GopManbAeTUl, alleTaIbACTU/I: CTPOCHUE, (PU3NUECKue U
XUMHUYECKUE CBOMCTBA (peaklUMu OKHUCICHUS W BOCCTAHOBJICHMS, KayeCTBEHHbBIC
peakivm), NoJy4eHUE U MPUMEHEHUE.

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

OnHOOCHOBHBIE TMpeeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHAs U YKCYCHas
KHUCIIOTBI: CTPOEHUE, (PU3UYECKUE U XUMHUECKUE CBOMCTBRA (CBOMCTBA, 00IIMe /IS Klacca
KHUCIIOT, peakiusi JTepudukanuu), MoiydeHue u npuMmeHenue. CreapuHOBas W
OJIEMHOBAsI KMCIJIOTHI KaK MIPEJICTABUTEIIN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK colu
BBICIITUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBHE.

CnoxxHble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCJOT. ['MAPONHM3 CIHOXKHBIX
a¢upoB. Kupsl. 'naponus xxupos. [Ipumenenue »xupoB. buongorudeckas poJib JKUPOB.

VYraeBoapl: cocTaB, Kiaccu(uKaius yrieBoJoB (MOHO-, TH- U MOJUCAXapHUIbI).
['11r0K03a — TPOCTEHUIIINI MOHOCAXapH/T: OCOOCHHOCTH CTPOSHHUSI MOJIEKYJIbI, PU3HUECKHE
M XHMHYECKHE CBOMCTBa (B3aumojeiictBue c¢ rujpokcugoMm wmeau(Il), okuciaenue
aMMHUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIeHUE, OpOXKEHUE TIFOKO3BI),

10
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HaXOXJEHUE B MPHUPOJIC, MPUMEHEHHE, Onoiornueckas poib. PorocunTes. OpykTo3a
KaK U30Mep TITFOKO3bI.

Caxaposza — npedcmasumeinsb Oucaxapuoos, 2UOpoUu3, HAX0HCOeHue 8 npupooe u
npumMeHeHue.

Kpaxman m memmonio3a kak TpUPOAHBIE TomuMepbl. CTpoeHHWE Kpaxmajia |
EJUTI0NI03b1. DU3NYECKne M XMMHUECKHE CBOMCTBA KpaxMasia (THAPOJIN3, KadeCTBEHHAS
PEaKIIS C HOJOM).

JKCIEepUMEHTAJbHbIC METObI H3YYEHHS BELECTB M MX NpPeBPalleHU

[IpoBenenuie, HaOMOIEHUE M OMUCAHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CIUPTOB, KAYECTBEHHBIE PEAKLIUU OJTHOATOMHBIX CIIUPTOB (OKUCIEHUE ITAHOJIA OKCHIOM
meau(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJIEUCTBUE TJIMIIEPUHA C THAPOKCUAOM
menu(Il)), anpaernnoB (OKUCIEHHME aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcugom  Mmenu(Il), B3auMmojelicTBUEe KpaxMmalla C  HOJOM), MPOBEACHUE
IIPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuérHble 3agaun

Brraucnenust mo ypaBHEHUI0O XUMHYECKON peakiuu (Macchl, 00bEMa, KOJINYECTBa
MCXOJIHOTO BEILECTBA WJIM TPOJYKTa PEAKIUU IO HU3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJIHOT'O U3 MCXOAHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN).

A3oTcoaep:Kaiiie oprannieckne coeTnHeHusl

Amunvl. Memunamun u aHuIuH: cocmas, cmpoenue, usudeckue u XumuyecKue
ceolicmea (2openue, 83aumooelicmaue ¢ 000U U KUCTOMAMU).

AMUHOKHUCIIOTHI KaK aM(OTepHbIe OpraHUYEeCKHe coeauHeHus. Dusndeckue u
XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha IpUMepe TIuIMHa). brolornyeckoe 3HaueHHe
aMUHOKHUCIIOT. IlenTuapl.

benkn kak TpUpOIHBICE BBICOKOMOJCKYJSPHBIC COCIMHECHHS. [lepBUYHAS,
BTOPUYHAS ¥ TPETUYHAS CTPYKTypa OeKoB. XUMHUYECKUE CBOMCTBA OCIKOB: THAPOIIU3,
JIeHATypallvsl, KAYeCTBCHHBIC PEAKIIMHA Ha OCITKH.

3KCHepl/IMeHTaJILHLIe METOAbI H3YYCHHUSA BCIIECCTB U HX npeBpameHnﬁ
Ha6J'II-0I[eHI/Ie N OIIKMCAHUC HOCMOHCTPALMOHHBIX OIIBITOB: ACHATYpALUsA OeJIKOB
IIpX HAarp€BaHuM, IBECTHBIC PCAKITUU OCJIKOB.

BbicokomoJieKyIsipHbIe COeTUHEHUs

OCHOBHBIC TIOHSTHS XUMHUU BBICOKOMOJICKYIIIPHBIX COCIMHEHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJMMEPHU3alliU, CPETHSS MOJICKYJISIpHas Macca.
OCHOBHBIE METOJIbI CUHTE3a BHICOKOMOJIEKYJIIPHBIX COCIMHEHUN — MOJMMEpHU3alus U
MOJIMKOHICHCAITH .

IInacmmaccol  (noausmunen, NOAUNPONUILEH, NOJUSUHUTIXIOPUO, HOIUCHUPOT).
Hamypanonoiti u cunmemuueckue Kayuyku (06ymaoueHo8bvill, XI0PONPEHOBbIl U
uzonpenosulil). Bonoxna: mamypanvueie (Xaonox, wepcmv, WENK), UCKYCCMBEHHbLE
(ayemammuoe 80JIOKHO, BUCKO3A), CUHRMemu4ecKue (KanpoH u 1a6cam,).

11
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3KCHepHMeHTaJH)HLIe METOAbI U3YYCHUHA BEIIECTB H UX npeBpameHm“d
O3HaKOMIJICHUE C 06paSI_IaMI/I IIPpUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, ITIIIACTMACC,

Kay4yKOB.

MexknpeaMeTHbie CBA3H

Peanuzanuss MexXnpenMeTHBIX CBSI3€M IPU M3YYEHHM OPraHWYECKOM XHUMUHU
B 10 ky1acce ocylecTBIsIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TIOHSATHUM, SIBJISIOMIMXCA CHUCTEMHBIMHU [IJI1 OTHAEJBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO6mIre eCTeCTBEHHO-HAYYHbBIC TIOHATHS: SIBIICHUE, HAYIHBIN (paKT, TUIIOTE3a, 3aKOH,
TeOpHsl, aHaJIn3, CUHTE3, KiIacCU(pUKAIUs, EPUOJUIHOCTh, HAOIIOACHUE, U3MEPECHHE,
DKCHEPUMEHT, MOAEIUPOBAHHUE.

dusnka: Marepus, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJA, SHEPreTUUECKUI
YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, (pusnueckue
BEJIMYMHBI U €IUHUILIBI UX U3MEPEHHUSI.

buonorusi: knerka, opraHusMm, Ouocdepa, OOMEH BeEIIECTB B OpraHuU3MeE,
dhoTOoCHHTE3, OMOJIOrMYECKH aKTUBHBIC BelllecTBA (OCIIKH, YIIIEBOIbI, )KUPHI, (PEPMEHTHI).

['eorpadusi: mMuHepanbl, TOpPHbIE MOPOJbI, MOJE3HBIE HCKOMAeMbl€, TOILUIUBO,
PECYPCHI.

TexHoONMOrus: MUILEBBIE MPOAYKTHI, OCHOBBI PAlIMOHAJIBHOTO MUTAHUSI, MOIOIINE
CpPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE ITPEnaparbl, MaTepuabl U3 UCKYCCTBEHHbBIX
Y CUHTETUYECKHUX BOJIOKOH.

11 KUIACC

Teopernyeckue OCHOBbI XUMHUU

XuMmudeckuit sneMeHT. AToM. SAapo aroma, M30TOMBL. DIEKTPOHHAS O0OJOYKA.
DHepreTuuyecKkue ypoBHHU, TMOAYPOBHU. ATOMHBIE OpOWTalU, S-, p-, d- DJIEMEHTHI.
Oco0eHHOCTH pachpeeIeHHs FIEKTPOHOB M0 OpOUTAISIM B aTOMAaxX 3JE€MEHTOB MEPBBIX
YETBIPEX MEPUOIOB. DIIEKTPOHHAS KOHPUTYpAITHs aTOMOB.

[lepmonnuecknii 3akoH u Ilepmoanueckas cucreMa XUMHYECKHX DJIEMEHTOB
JI.. MenneneeBa. CBs3b IepuoaHYECKOro 3akoHa M llepuogmueckoil cucTeMbl
XUMHUYECKUX 31eMeHTOB J1.11. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHUSI aTOMOB.
3aKOHOMEpPHOCTH HM3MEHEHHUSI CBONCTB XMMHUYECKUX JJIEMEHTOB M O0Opa3yeMbIX HUMHU
MPOCTBHIX M CIIOKHBIX BEMIECTB MO TPyMHIlaM W MNEPUOAAM. 3HAYCHUE MEPUOIUUECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

Ctpoenue BerecTBa. XUMUYECKasi CBSA3b. BUIBI XUMHUYECKOM CBsI3U (KOBaJICHTHAs
HEeMoJIIpHAsT W TOJSIpHAas, HOHHAs, MeTauimdeckas). MexaHu3mbl 00pa30BaHUS
KOBAJICHTHOM XMMUYECKOU CBSI3M (OOMEHHBIM U JJOHOPHO-aKIENTOPHBIN). Bogopoanas
CBsI3b. BajneHTHOCTh. DNEKTPOOTpUIIATETLHOCTh. CTeNneHb OKUCICHUS. VIOHBI: KaTHOHBI
Y AaHUOHBI.

12
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BemectBa MOJEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOEHUSA. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELECTB
OT THINA KPUCTATUIMYECKON PEIIETKU.

[TonsATHE O MUCTIEPCHBIX cucTeMax. VICTHHHBIE M KOJUTOUIHBIE PaCTBOPBL. MaccoBas
JIOJIsL BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHudyeckux coequHeHui. HomeHkiaTypa HEOpraHMuecKux
BelleCTB. ['eHermyeckas CBA3b HEOPraHMYECKUX  BEUIECTB, IPUHAICKAIINX
K pa3JINYHbIM KJ1accam.

Xumudeckas peakiusi. Knaccudukamnus XMMUUECKUX PEaKIuii B HEOPTraHUIECKOM
Y OpPraHMYECKOW XUMHUHU. 3aKOH COXPAHEHHUS MacChl BELIECTB, 3aKOH COXPAHEHHS H
MIPEBPALICHUS SJHEPTUU NTPU XUMHUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3iM4HbIX QakTopoB. OOparumbie
peakiuu. XuMHuueckoe paBHoBecue. DAKTOPBI, BIUSIONINE HA COCTOSHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larenbe.

OnexTponutudeckas aucconuanus. CunbHble U ciadble mekTponuTsl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCIasl, HEUTpanbHasi, menouHas. [lonamue o 6000poOHOM
nokazamene (pH) pacmeopa. Peakuun nonHoro oomena. [ uoponus HeopeaHuyeckux u
OP2AHUYECKUX BEUJeCE.

OKHCAUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [llowamue 06  2nekmponuse
pacniasos u pacmeopos coeu. llpumenenue 21ekmpoausa.

JKCIEePUMEHTAJbHbIC METObI H3YYEHHS BELIECTB M MX NpeBpaleHuil

Hemonctpauusa tabmuin «llepuonuueckas cucreMa XHMHYECKUX 3JIEMEHTOB
AN, MengaeneeBa», u3ydyeHUe MoOAeNEH KPUCTAJUIMUECKUX PEIIETOK, HAOII0JICHUE
U ONHCaHUE JEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX OMBITOB (Pa3floKEHUE MEPOKCHJIA
BOJIOPOJa B MNPUCYTCTBHM KaTaM3aTopa, ONPENEIECHUE CPEIbl PacTBOPOB BEILIECTB
C MOMOIIbIO YHMBEPCAIBHOI'O HHJAMWKATOPA, PEaKIUUd HOHHOIO OOMEHa), MpOBeIEHHUE
NPaKTHYECKOl paboThl «BausHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum».

PacuérHble 3agaun
Pacuétsl mo ypaBHEHHMSIM XMMUYECKUX PEAKIIHM, B TOM YUCIEC TEPMOXUMUUYECKUE
pacd€Thl, pacYEThI C UCHOJIB30BAHUEM MTOHSTUS «MaccoBasi JOJIsl BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramnsbl. Tlonoxenne HemeraiioB B llepronyeckor CUCTEME XUMHUYECKUX
anemenToB [[.M. MenaeneeBa u 0COOCHHOCTH CTpOCHUS aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAJJIOB. AJUIOTPONHUS HEMETaIoB (Ha IMpuMepe Kuciopojaa, cepsbl, dochopa u
yIJIEpOJIa).

XUMUYECKHE CBOWCTBAa BaXHEUIIMX HEMETaUIoB (TajoreHoOB, Cephbl, a30Ta,
dbocdopa, yriaepoga U KpeMHHS) U UX COCAMHEHUU (OKCUJIOB, KUCIOPOACOSPHKAITUX
KHCJIOT, BOAOPOAHBIX COSUHEHHUM ).

[IpuMeHeHne BaKHENIINX HEMETAIIIIOB U X COCIMHEHUN.

13



®denepanbHas padbovas mporpamma | Xumust. 10—11 xnaccel (6a30BbIi ypOBEHB)

Meramnel. Ilonoxenue wMeramwioB B llepuogndeckon cUCTEME XUMHUYECKUX
anemenToB JI.1. MenneneeBa. OCOOCHHOCTH CTPOCHUS JICKTPOHHBIX 000JI0UYEK aTOMOB
MetauioB.  OOmue  ¢usudeckue  cBoiicTBa  MeTauioB.  CIuiaBpl  METaJUIOB.
DIIEKTPOXUMHUYECKUN ST HAPSKEHUN METaJUIOB.

XUMUYECKUE CBOMCTBA BAXKHEHIITUX METAJIOB (HATPUM, Kaaui, KajabllUii, MarHuM,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUI.

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

JKCIEepUMEHTAJbHbIC METObI H3YYEHHS BELIECTB M MX NpeBpalleHuit

N3yuenne xomekuuu «MeTauibl U CIUIaBbD», 00pa3L 0B HEMETALIOB, PELICHUE
DKCIEPUMEHTANbHBIX 3aJla4, HAONIOJIEHHE U OIMCAaHUE JIEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aUMOAECHCTBUE TMAPOKCUAA AIFOMUHUS C PACTBOPAMHM KUCIIOT
Y 1IEJI0YEH, KaUeCTBEHHbIE PEAKIIMU HA KATHOHBI METAJIJIOB ).

PacuérHble 3agaun

Pacuérel maccel BeliecTBa WIM O0bEMA Ta30B IO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, MACCE WJIM O0BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, PaCUEThI
Macchl (00BEMA, KOTUYECTBA BEILECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO W3 BEIIECTB
UMeeT TIPUMECH.

XHUMHA U )KU3Hb

Ponpr xumuu B oOecrie4eHUM HKOJOTHYECKOM, HSHEPreTUYECKOW U MHUIIEBOMN
0€30MacHOCTH, Pa3BUTUHA MEIULIMHBL. [IOHITHE 0 HAYIHBIX METOMaX IMO3HAHUS BEIICCTB
Y XUMUYECKUX PEAKLIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO MOTYyYEHUS
Ba)KHEUIIIMX BEIISCTB.

UenoBek B MUPE BEIIECTB U MATEPHUATIOB: BAXKHEUIIINE CTPOUTEIBHBIE MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE  MaTEpHUallbl, KpPacKH, CTEKJIO, KEpaMUKa, MaTepuabl
JUISL DJICKTPOHUKH, HAHOMAaTEpHAJIbl, OpraHUUECKHUE U MUHEPAJIbHBIC YI00pEHUs.

XuMHST M 370pOBbE YEJOBEKAa: IMpaBWJIa HCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBujia O€30MacHOTO HCHOJIL30BaHUS IIpenapaToB OBITOBOM XHMUU
B IIOBCEIHEBHOMU KU3HU.

MexnpeaMeTHbie CBSI3H

Peanuzanust MeXOpeIMETHBIX CBSI3€M MpPU M3YYEHHH OOIIEH M HEOpraHU4eCKOM
xuMHH B 11 Kiacce OCyIIecTBIIIETCS Yepe3 MCIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-
HAay4YHBIX IIOHATUM, TaK W IIOHATUH, SBIIAIOLIUXCS CUCTEMHBIMU [UJI OTACJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1111e ecTeCTBEHHO-HAYUHbIE IOHATHSA: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJlu3, CHUHTE3, KJIacCU(PUKALHUs, TEePUOJUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT,
MOZENUPOBAHUE, UBMEPEHUE, SIBJICHUE.

®u3uka: MaTepus, JHEPTUs, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI,
paiMOaKTUBHOCTb, MOJIEKYJIa, JHEPreTUYECKU YpOBEHb, BEILECTBO, TENO, OOBEM,
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arperaTHO€ COCTOSIHME BEIIECTBA, (PU3NUYECKUE BEIMYMHBI M €AWHULIBI UX U3MEPEHUs,
CKOpOCTSb.

buonorus: kierka, opranusM, 3KocucreMa, orochepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMHHbI, 0OOMEH BEILIECTB B OPraHU3ME.

I'eorpadusi: MuHEpanbl, TOPHBIE MOPOJbI, MOJE3HBIE HMCKOMAEMbIe, TOILIUBO,
pecypcehl.

TexHonorusi: XMMHYECKass MPOMBINIUIEHHOCTb, METAJUIYPrus, HPOU3BOACTBO
CTPOUTENBHBIX  MAaTE€pUAJIOB, CEIbCKOXO3SMCTBEHHOE  IPOU3BOACTBO,  IHUIIEBAs
IPOMBIIIEHHOCTb, dapmaneBTUUECKas IPOMBILIUIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKHX  IpenapaTroB, IPOU3BOJICTBO  KOHCTPYKLUMOHHBIX  MAaTe€pUaloB,
AJIEKTPOHHAs! IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHNHU
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yIbTaTaM OCBOCHUS 00 y4aIOIUMHUCS
IporpaMM CpeaHEro oO0mero oOpa3oBaHUsS (JUYHOCTHBIM, METANpPEeIMETHBIM U
npeaMeTHbIM). HaydHo-meTonuueckod OCHOBOM i pa3pabOTKU  IUIAHUPYEMBIX
pe3yNbTaTOB OCBOCHHMS MPOTPaMM CPEHEro OOIIero 00pa3oBaHusl SBJISETCS CUCTEMHO-
NEeATENbHOCTHBIN MOIXO/.

B cooTBeTCTBMHM C CHCTEMHO-AESATEIBHOCTHBIM IOAXOAOM B CTPYKTYype
JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa «XUMUs» Ha YPOBHE CPEIHEro OOILEero
00pa3oBaHusl BbIACIICHBI CIEIYIOLIME COCTABIISAIONINE:

OCO3HAHHME OOYyYalOIMMUCS POCCUMCKOW TPaKIaHCKOW HUIAEHTUYHOCTU  —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CaMOOIIPEIEIIEHUIO;

HaJM4He MOTUBALUH K OOYYEHHIO;

[[EJICHANPABIICHHOE pPAa3BUTHE BHYTPEHHUX YOEXKICHHM JHMYHOCTM Ha OCHOBE
KJIFOYEBBIX LICHHOCTEW U UCTOPUUECKUX TPaauInil 0a30BOM HayKU XUMMUH;

TOTOBHOCTb M  CIIOCOOHOCTh OOYYarOIIMXCA PYKOBOJCTBOBATHCSI B  CBOEH
JEeSATENbHOCTU LIEHHOCTHO-CMBICIOBBIMHM YCTAHOBKAaMU, PUCYILIUMU LIETTOCTHOMN cUcTEME
XUMHUYECKOTr0 00pa3oBaHus;

HaJINYUE MPABOCO3ZHAHMS HKOJIOTUYECKON KYIbTYpbl U CHOCOOHOCTH CTaBUTh LENIU
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IIPEIMETa « XUMHUSD IOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATENIbHOM JESTEIbHOCTA B COOTBETCTBUU C T'YMaHUCTHUYECKHUMHU,
COLMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU U UACAIAMUA POCCUICKOTO
IpaXXIaHCKOT0 OOIIECTBa, MPUHATHIMU B OOILIECTBE HOPMAMH U MPABUJIAMU MOBEICHUSA,
CIOCOOCTBYIOIIMMHU MPOIECCAaM  CaMOIO3HAHUSI, CaMOPA3BUTUS W HPABCTBEHHOI'O
CTaHOBJICHUS TMYHOCTU OOYHArOIINXCS.

JIn4HOCTHBIE  pE3yJIbTaTbl  OCBOCHUS  INpeaMera  «XHUMHUSD»  OTPAKAOT
C(OPMHUPOBAHHOCTb ~ OMbITA TIO3HABATEIBHOM M  NPAKTUUYECKOW JAEATEIHLHOCTH
00yJaroUIMXcs MO peasin3aliy MPUHSITHIX B OOLIECTBE LIEHHOCTEH, B TOM UKCJIE B YACTH:

1) rpa:kaaHcKoOro BOCIMTAHUS:

OCO3HAHUSI OO0YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M OO0S3aHHOCTEM,
YBOKCHUSA K 3aKOHY U MIPABOIOPSIKY;

MIPEJCTABJICHUS O COLMAIIBHBIX HOpMaxX U MpPaBUJIaX MEKIMYHOCTHBIX OTHOILICHUMN
B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NESITEIHHOCTH MPHU CO3JaHUM Y4EOHBIX
MIPOEKTOB, PEIICHUH YYCOHBIX M TMO3HABATEILHBIX 3a/lay, BBIMOJHEHUN XHUMHUYECKUX
AKCIIEpPHMEHTOB;
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CITOCOOHOCTH ITOHUMATh H IIPpUHUMATb MOTHUBBI, HAMCPCHU:, JIOTUKY U aPI'YMCHTHI
APYIux IIpHu aHAJIN3C PA3JIMYHBIX BUI0B y‘l€6HOﬁ ACATCIIBHOCTH,

2) NIATPUOTHUYECKOT 0 BOCTIUTAHMSA

IICHHOCTHOTO  OTHOIIEHUS K HCTOPUYECKOMY H  HAYYHOMY  HACJICIIHIO
OTEUYECTBEHHOM XUMMU;

yBaXEHHUS K TIPOIleCCY TBOpYECTBA B 00JIACTU TEOPHUHM M TPAKTHYECKOTO
NIPUMEHEHHUSI XUMHUH, OCO3HAHHUS TOrO, YTO JOCTHUKEHUS HAYKH €CTh PE3yJbTar
JUTUTENBHBIX HAOMIOJEHUM, KPOMOTIMBBIX IKCIEPUMEHTAIBHBIX MMOMCKOB, MTOCTOSSHHOTO
Tpy/Aa y4E€HBIX U IPAKTUKOB;

WHTEpECca W TO3HABATEIbHBIX MOTHMBOB B MOJIYYEHHHM M TOCICIYIOIIEM aHaIu3e
nH(pOpMaIIMH O MEPEOBBIX TOCTHKEHUIX COBPEMEHHON OT€UE€CTBEHHONW XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMW, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACH HAa MOPAIbHO-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 KyJbTYPHbI 310POBbS:

MOHUMAaHUs IIEHHOCTEHN 3I0pOBOT0 U 0€301acHoro oopasa Ku3Hu, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MYECKOMY ¢ TCUXUYECKOMY
3JI0POBBIO;

coOJIroICHUsT TpaBuj  0E€30MacHOro OOpalleHusi C BelIeCTBAaMH B  OBITY,
TOBCETHEBHOM KU3HU U B TPYJAOBOU JIEATEIHLHOCTH;

MOHUMAHUS LIEHHOCTH TPaBUJI UHAUBUIYAILHOTO U KOJUIEKTUBHOIO OE30MaCHOI0
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUH W HENPUSATUS BPEIHBIX MPHUBBIUCK (YHOTpEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

S) TpyA0BOro BOCIIUTAHMS:

KOMMYHUKATUBHON KOMITETEHTHOCTH B YU€OHO-HUCCIIEIOBATEIBCKOM e TEILHOCTH,
OOITIECTBEHHO TOJIC3HOM, TBOPUCCKON M IPYTrUX BUAAX NEATEITHHOCTH,

YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEHICHWW MPAKTHUYCCKHUX 3a/1ad COIHATbHON
HAIPaBJICHHOCTH (B paMKaxX CBOETO Kjacca, MKOJIbI);

WHTEpeca K TMPAKTUYECKOMY M3YYECHHIO Tpodeccwii  pa3immdHOTO  poja,
B TOM YHCJIE HA OCHOBE TPUMEHEHUS TIPEIMETHBIX 3HAHUHN 110 XUMUH;

YBOXEHHS K TPYY, JIOJSAM TPYy/a U pe3yJbTaTaM TPYJA0BOU IE€ITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUIYAIbHOW TPACKTOPUM OOpa3OBaHMUS,
Oymymielt mpodeccun W peanu3allud COOCTBEHHBIX >XU3HEHHBIX IUIAHOB C YUETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XWMHUH, HWHTEPECOB MW MOTpPEOHOCTEH
00111eCTBa;
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6) PK0JIOrN4eCcKOro BOCIUTAHHS:

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

MOHUMaHUS TJIOOATBHOIO  XapakTepa 3KOJOTMYECKHX MpoO0JeM, BIUSHHUS
HDKOHOMHUYECKHUX IIPOLIECCOB Ha COCTOSHUE IPUPOIHON U COLMAIILHOU CpEbI;

OCO3HAHMSI HEOOXOAUMOCTH MCIOJB30BAHMS JOCTHIKEHUN XUMUU JJI PELICHUS
BOIIPOCOB PALIMOHAIIBHOI'O IIPUPOAOIIOIb30BAHMS;

AKTUBHOI'O HENPUATUS ACUCTBUMN, NMPUHOCIIIUX BpEl OKPYXKAKOLIEH NPUPOLHOU
cpele, YMEHHUsI MPOTHO3UPOBATh HEOIATOMPUITHBIE 3KOJOTMYECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX JICUCTBUN U TIPEIOTBPAlIATh UX;

HaJIU4UsA PA3BUTOIO HKOJIOTMYECKOIO MBILUIEHUs, JKOJOTMYECKON KYJIBTYpHI,
OIBITA JIEATEIBHOCTH JKOJIOTMYECKOW HAIpPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS
UMU B [103HABATEJIbHOM, KOMMYHUKATUBHON M COLMAJIBLHON MPAKTHKE, CIOCOOHOCTU U
YMEHHUS aKTUBHO IPOTUBOCTOATH UIE0JIOTUN XeMO(poOuH;

7) HEeHHOCTH HAYYHOI O MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHON MPaKTUKH;

MMOHUMAaHUs CIeU(PUKNA XUMHUHM KaK HayKd, OCO3HAaHUS €€ poiiu B (hOPMHPOBAHUU
paIlMOHAILHOTO  HAYYHOTO  MBIIUJICHUS, CO3JaHUU  IEJIOCTHOTO  IPEACTABJICHUS
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 JJIsl COBPEMEHHOM ITUBUIIM3AIINU: B €€
T'YMaHUCTUYCCKON HAIPaBJICHHOCTH W BAaXXKHOH PO B CO3MaHWM HOBOW 0a3bl
MaTepHAIbHON KYJNbTYPBI, PEIICHUH TJI00aJbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIIEBOM 1 SKOJIOTMYECKON 0€30MacHOCTH,
B Pa3BUTUM MEAMIIMHBI, OOECIEUEHUU YCIOBUU YCHEIIHOIO TPYAa U DKOJIOTUYECKH
KOM(OPTHOM KU3HU KaXKJIOTO WIeHa O0IIECTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: MOHUMAaHUS CYIIHOCTH METOJIOB IMO3HAHMS,
UCIIOJIb3YeMBIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HWCIIOJL30BATh IOTydacMbIe
3HAHMS JJIs aHaldu3a U OOBSCHEHHUS SIBJICHUM OKPYXKAIOIIETOo MUpa M MPOUCXOISIINX
B HEM HM3MEHEHWH, YMEHHs JejlaTh 00OCHOBAaHHBIC 3aKJIOUCHUS HA OCHOBE HAyYHBIX
($haKkTOB ¥ UMEIOIINXCS JAHHBIX C IETBIO TTOYUYCHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJB30BaTh XMUMHUUYECKUE 3HAHUS IS PEIICHUS
po0JIeM 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 XUMHH B COOTBETCTBUU C YKU3HCHHBIMH
MOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iudHbIX cdepax mnpodeccuoHaIbHOMI
NeSTeTHbHOCTH.
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METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHUS YU€OHOTO MpeaMeTa « XUMHUs» Ha YPOBHE
CpeJIHEero o011ero oopa3oBaHus BKIIOYAOT:

3HaYNUMBbIC ISt dbopmupoBaHus MHUPOBO33PCHHUS 00yJarommxcst
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIeHAYyYHbIE TOHSATHS, OTpaKAIOIINe
[IEJIOCTHOCTh HAYYHOUN KapTUHBI MHUpa U CTIeNU(DUKY METOAOB MO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX Haykax (MaTepus, BELIECTBO, YHEPIUsl, SBJIEHUE, MPOLECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIICIOBAHNUE,
HaOII0IeHIE, U3MEPEHHE, SKCTIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIE y4eOHbIE JeWCTBHUS (MMO3HABaTeJIbHBIC, KOMMYHUKATHBHBIE,
perynasTUBHBIE), obecreunBaromre GopMupoBaHUe (PYHKIHOHATIHLHOW TPaMOTHOCTH U
COILMAIbHON KOMIMETEHIIUU 00yYaroINXCs;

CHOCOOHOCTh O0OYYaIOIIMXCS HCIOJB30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHHS U YHUBEPCAJIbHbIC YueOHbIC AEUCTBUS B MIO3HABATEIHLHON U
COIIMAJIbHON TPaKTUKE.

MeTtanpeaMeTHbIE pe3yIbTaThl OTPAXKAIOT OBJAICHUE YHUBEPCATbHBIMHU YUeOHBIMU
MO3HABATENbHBIMHI, KOMMYHHUKATUBHBIMU U PETYISITHBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBbIe JIoruueckue 1eMCTBUA:

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

OTIPEIETISATh 1EJIN EATeIbHOCTH, 3a]aBas mapaMeTpbl U KPUTEPUU UX JTOCTHKECHHUS,
COOTHOCHUTD PE3YyJIbTAThI AEATETLHOCTH C ITOCTABICHHBIMU 1EIISIMU;

WCIIOJIb30BaTh MPU OCBOCHUH 3HAHUN TTPUEMBI JIOTHUECKOT'0 MBIIIIJICHUS — BBIJCSATh
XapaKTEepHbIE MPU3HAKKA MOHSITUMW M YCTAHABJIMBATh WX B3aUMOCBSI3b, MCIOJIb30BaTh
COOTBETCTBYIOIIHUE MOHSITHS JJIs1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUM;

BBIOMPAaTh OCHOBAHUS W KPUTEPUHU ISl KJIacCU(PUKAIIMU BEIIECTB U XUMUUYECKUX
peaKIuu;

yCTaHaBJIBAaTh MPUYUHHO-CJICICTBEHHBIE CBS3H MEXKIy  H3y4yaeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXAeHUs (MHIYKTHUBHBIC, JCTYKTHBHBIC, 10 aHAJIOTHH),
BBIABJISATh 3aKOHOMEPHOCTHM M TMPOTHBOPEUMSI B PACCMATPUBAEMBIX SBJICHUSX,
(GhopMyIIUpPOBATh BHIBOABI U 3aKJIIOUCHUS;

OPUMEHSITh B TIPOIIECCE TO3HAHMS, HCIOJIb3YEeMble B XHWMHHU CHUMBOJUYECKHE
(3HAKOBBIC) MOJIEIIH, TPEOOPA30BBIBATH MOJICTbHBIE TIPEACTABICHUS — XUMUYECKUM 3HAK
(cuMBOJI) dJeMEHTa, XHMHUYecKas ¢GopMyna, ypaBHEHHE XHUMHUYECKON peakIiud —
MIPH PEIICHNN YIEeOHBIX MTO3HABATEIHHBIX U MPAKTUYECKUX 3a/1a4, PUMEHSTh Ha3BaHHBIC
MOJICIbHBIE TPEJCTABIICHUS JJI BBISBICHHUS XapaKTEPHBIX MPU3HAKOB H3ydaeMbIX
BEILIECTB U XUMUYECKUX PEaKIIHi.
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Bba3oBble ncciienoBarebCKue 1eiicTBUA:

BJIaJIETh OCHOBAaMHU METO0B HAYYHOI'O [TO3HAHUSA BEIIECTB U XUMUYECKUX PEAKIIN;

dbopMyIMpoBaTh EMM W 3a7a4d UCCIEIOBAHUS, UCIIOJIb30BaTh IMOCTaBICHHBIE U
CaMOCTOSITEIbHO C(POPMYIMPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUSA U
OCHOBBI JIJI1 (POPMHUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABUILHOCTU BBICKA3BIBAEMBIX
CYXKJICHU;

BJIAJIETh HABBIKAMU CAaMOCTOSITEIILHOIO TIJIAHUPOBAHUS U POBEACHUS YIEHUUECKUX
OKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HaOIIOJaTh 3a XOJOM Mpolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ynbrar, (QopMyIupoBaTh OOOOIICHUS U
BBIBOJbl OTHOCUTEIILHO JOCTOBEPHOCTH PE3YJbTATOB HUCCIEIOBAHMS, COCTABJISTh
00OCHOBaHHBIM OTYET O MPOACIaHHON padoTe;

pUOOPETaTh OMBIT YYCHUUECKON UCCIIe0BATENLCKON U MTPOESKTHOM J1eATebHOCTH,
MPOSIBIISATH CIIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PELLICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/IOB ITO3HAHUS.

Pabora ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX MHMOpMAaIU (HaAydHO-TIOMYJIsipHAs
JAUTEpaTypa XMMHUYECKOIO COJEp)KaHusl, CIpaBOUHbIE 1MocoOus, pecypchl MHTepHeTa),
aHAJTM3MPOBaTh MH(POPMALIMIO PA3IIMYHBIX BUJIOB U (POPM NPEACTABICHUS, KPUTUUECKU
OLIEHUBATh €€ TOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTb;

(dopMyTUpOBaTh 3aMPOCH U TPUMEHITH PA3TUIHBIC METO/IBI TIPU TIOUCKE U 0TOOPE
uH(popMaIi, HEOOXOAMMOM J1J1s1 BEIOJHEHUST YY€OHBIX 3a/1ay ONPEAEIEHHOIO TUIIA;

npuoOpeTaTb  OMBIT  HCIOJNB30BaHUA  WH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3IUIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJTLHO BBIOMPATh ONTHUMAJIbHYIO (HOpMY TMpeacTaBlieHUus WH(opMaruu
(cxembl, rpaduKH, TUArpaMMBbl, TAOJIUIIBI, PUCYHKHU U JAPYTHE);

UCMOJIb30BaTh Hay4YHBIH A3BIK B KaueCTBE CPEICTBA MpH PabOTe C XUMUYECKOU
uH(OpMaIMEil: TPUMEHATh MEeXIpeaMeTHbIE ((PU3nUecKrne U MaTeMaTUYEeCKIE) 3HAKU U
CUMBOJIBI, POpMYJIbI, a00OpEBUATYPBI, HOMEHKJIATYPY;

UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJMYECKHE  CPEACTBA
HATrJITHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂI

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

BBICTYIIaTh C IIPE3CHTAMEN pPE3yJbTAaTOB IO3HABATEIBHONU JEATEIbHOCTH,
MIOJIYYEHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU NPU BBIIOJIHEHUHU
XUMHUUYECKOTO DKCIEPUMEHTa, MPAKTUYECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peaau3alud y4yeOHOro mpoekTa U (GOpPMYIMPOBATH BBIBOJIBI
[0 pe3yabTaTaM IPOBEAEHHBIX MCCIEAOBAHUN MYTEM COIJIACOBAHUSA ITO3ULMN B XOHE
00CYXeHUs U OOMEHA MHEHUSIMHU.
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PerynsiTuBHbIe YHUBepPCAJbHbIE YUeOHbIE 1eiicTBUSA

CaMOCTOATENIFHO IUJIAHUPOBaTh M OCYIIECTBISTH CBOIO  IO3HABaTEIbHYIO
NeSTENbHOCTh, Ompeaessass e€ Ield | 3aJadyd, KOHTPOJUpOBaTh MU TIO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH IIPE/IjIaraéMblid AITOPUTM JEHCTBUN TIPU BBITIOJTHEHUN
y4eOHBIX U HUCCIENOBATENIbCKUX 3aja4, BbIOUpaTh Hanbonee d3(PPeKTUBHBINA CIIOCOO MX
pelieHust ¢ Y4ETOM TMOTYYCHHS] HOBBIX 3HAHUM O BEIIECTBAX U XUMUUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHHOCTHM Ha OCHOBE CaMOaHaln3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATBI
10 KVIACC

IIpenmeTHBIE PE3yJIBTATBI OCBOCHMS Kypca «OpraHnyeckas XuMHUsD» OTPaXKaroT:

c(OPMUPOBAHHOCThH MPEACTABICHUN O XUMHUYECKON COCTABIIAIOIIEH €CTECTBEHHO-
HAy4YHOU KapTHHBI MUPA, POJIU XMMUU B IO3HAHUY SIBICHUN MPUPOJIbI, B GOPMUPOBAHUU
MBIIUICHUS U KyJIbTYphl JTUYHOCTH, €€ (YHKIIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAUMOM
JUISL pelIeHUs] NPAKTUYECKUX 33a7ad M 3KOJOTMYECKH OOOCHOBAHHOTO OTHOIICHMS
K CBOEMY 37I0pPOBbIO M IIPUPOJTHOM CpELIE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUI, KOTOPAsl BKIKOYAET: OCHOBOIIOJIATAFOIIIHE
HNOHATUSA (XMMHUUYECKUHM 3JIEMEHT, aToOM, JJIEKTPOHHAas O0OJOYKa aToMa, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTh, XUMUYECKasi CBSA3b, CTPYKTypHas Qopmyia
(pa3BEépHyTas U COKpaIléHHas ), MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIepOIHBIN
CKeJeT, (DyHKIMOHAIbHAs IpyNa, paaukal, U30MepHUsl, U30MEPbl, TOMOJIOTHYECKUI PsiI,
TOMOJIOTH, YTJIEBOJOPOABI, KHCIOPOA M a30TCOAEp)KallUe COEAMHEHHUS, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COCTMHEHMUS); TEOPUH U 3aKOHBI
(Teopust cTpoeHHs opraHudeckux Bemects A.M. byTiiepoBa, 3aKOH COXpaHEHHUs MacChl
BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SA3bIK XUMHH; MUPOBO33PEHUYECKHE 3HAHMUS,
JeKalMe B OCHOBE IMOHMMAHHMS MPUYUHHOCTA M CHUCTEMHOCTH XUMUYECKHUX SIBICHMIA,
(dakTomornyecKkue CBEACHHUS O CBOWCTBAX, COCTaBe, IOJYYEHHH U O€30MacHOM
UCIOJb30BAaHUM BAaXXHEHIIMX OPraHMYECKHUX BEIIECTB B OBITY U NPaKTUYECKOU
NEeATENbHOCTH YEI0BEKa,;

c()OPMUPOBAHHOCTh YMEHUH BBIABIATh XapaKTEpHbIC IPU3HAKU IIOHATHUH,
YCTaHABJIMBATh MX B3aUMOCBA3b, MCIOJB30BATh  COOTBETCTBYIOIIME  IOHSATHUSA
IIPU ONMCAHUU COCTABA, CTPOCHUS U MPEBPAILEHUN OPraHMYECKUX COEAMHEHUM;

cOPMHUPOBAHHOCTh ~ YMEHUH  HUCHOJB30BaTh  XUMHUYECKYIO  CHUMBOJUKY
JUTSI COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON ) (popmya
OpPraHMYECKUX BEIIECTB M YPaBHEHUW XUMUYECKHX DPEAKIUH, W3rOTaBIMBaTh MOJAEIU
MOJIEKYJ ~OPraHMYeCKMX BEIIECTB JJIsI WJUIFOCTPALlMM WX XUMHUYECKOTO H
IIPOCTPAHCTBEHHOT' O CTPOEHUS;

COPMUPOBAHHOCT, ~ YMEHUH  yCTAaHABIMBATH MPHHAMICKHOCTh  H3YyYEHHBIX
OpPraHM4ecKUX BEUIECTB MO UX COCTaBy M CTPOCHUIO K ONpeneiaEHHOMY Kiaccy/rpyrie
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coeMHEHU  (YrJeBOAOPOAbI,  KHUCIOpOI W a30TCOJIEpKalllu€  COCAUHEHUS,
BBICOKOMOJICKYJISIDHBIE COEAMHEHHWs), JaBaTb KM Ha3BaHUs 10 CHUCTEMAaTHYECKON
HoMeHkiarype (IUPAC), a Ttakke NpUBOOUTH TpPUBHAIBHBIE HAa3BaHHUS OTIEJIbHBIX
OpPraHNY€eCKUX BEUIECTB (3TUJIECH, IPOITUIIEH, al€THUIIEH, STHIIEHTJIMKOIIb, TIIMIEPUH, (DEHOI,
bopmaiibierul, aueTanbACrul, MypaBbUHAs KHUCJIOTA, YKCYCHAash KHCJIOTa, OJIEUHOBAs
KHCJIOTa, CTEAPUHOBAS KUCIIOTA, TIII0K03a, (PPYKTO3a, Kpaxmall, HEJUI0I03a, [IMLUH);

c(OpMUPOBAHHOCTH YMEHUS ONPENEIATh BUJIbI XMMUUECKOH CBSI3U B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIC U KPATHBIE);

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

chOpMUPOBAHHOCTh YMEHUM XapaKTEepH30BaTh COCTaB, CTpOEHUE, (U3HUYECKUE U
XUMUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENEH PA3IMYHBIX KJIACCOB OPraHUY€CKUX
BEIECTB (MeTaH, 3TaH, 3TUJIEH, MPOIMWIIEH, aleTuieH, OyraaueH-1,3, MmeTuiOyTaaueH-
1,3, OeH30i1, METaHOJN, A3TAHOJ, STHJICHTJIUKONb, TJIHLEPHH, (DEHOJ, aleTambAeru,
MypaBbHHasi M YKCYCHasi KHCIJIOTBI, TJIIOKO3a, KpaxMmall, LEJUII0JI03a, aMUHOYKCYCHas
KHCJIOTA), WUIIOCTPUPOBATh TEHETHYECKYIO) CBSI3b MEXJIY HUMU YpPaBHEHHUSIMU
COOTBETCTBYIOLIMX XUMHUECKUX PEAKLIUNA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYI;

C()OPMUPOBAHHOCTh YMEHHUS XapaKTEpPHU30BaTb HCTOYHUKU YIIJIEBOAOPOJHOIO
ChIpbsi (HEQTh, MPUPOIHBIA Ta3, yroyib), CrocOObl UX MEpepadOTKU W MPAKTHUYECKOE
IPUMEHEHHUE POJYKTOB MepepadoTKy;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOJAUTH BEIYUCIICHUS IO XUMUYECKUM YPaBHEHUAM
(maccbl, 00bEMaA, KOJMYECTBA HKCXOJHOIO BEIIECTBA WJIM NPOJAYKTAa pEaKUHUH IO
U3BECTHBIM  Macce, O00bEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX  BEILIECTB
WM MIPOAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHUHW BIAJETh CHUCTEMOW 3HAHWM 00 OCHOBHBIX METOJaX
HAayYHOI'O MMO3HAHMSI, UCIIOJIb3YEMbBIX B XUMHUH MPU HU3YYEHUU BELIECTB M XMMUYECKUX
sBNICHUI (HAOMIOJEHNE, U3MEPEHHE, SKCIEPUMEHT, MOJAEITUPOBAHUE), HCIOIb30BaTh
CUCTEMHbIC XUMUYECKUE 3HAHUS JJIA NMPUHSATUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUW COOMIOAATh IMpaBuja IOJIb30BAHUS XHUMHUYECKOM
NoCy10i 1 1a00paTopHBIM 000PYAOBAaHUEM, A TAKXKE ITPABHIIA OOpAILIEHUS C BEIECTBAMU
B COOTBETCTBUU C HHCTPYKIUSIMH IO BHITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

cOPMHUPOBAHHOCTh ~ YMEHHMHM  IUIAHUPOBATb W BBINOJHATH  XMMHUYECKHUI
HKCIIEPUMEHT (MpPEBpAIIEeHUs] OPraHMYECKUX BEIIECTB IPU HATPEBAaHUU, MOJy4YEHUE
ATUJIEHA U HM3yYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPraHUYECKUX BEILECTB,
JeHaTypanusi OCJIKOB MpU HarpeBaHWM, LBETHbIE pPEaKUMH OEIKOB) B COOTBETCTBHUH
C MpaBUJIAMHM TEXHUKU OE30MACHOCTH MPHU OOPAIEHUHU C BEIIECTBAMU U JIAOOPATOPHBIM
000pyIOBaHHEM, MPEICTABIATh PE3yNbTaThl XMMHUYECKOIO JKCIEpUMEHTa B (opme
3allMCH YPaBHEHUU COOTBETCTBYIOIIMX peaklUUid U (GOpMYIUPOBATH BHIBOABI HA OCHOBE
ITUX PE3YNbTATOB;

22



®denepanbHas padbovas mporpamma | Xumust. 10—11 xnaccel (6a30BbIi ypOBEHB)

Cc()OPMHUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  AHAIM3UPOBATH  XHUMHUUYECKYIO
uH($OpMAaIHIO, OTYYaEMYIO U3 pa3HbIX HICTOYHHUKOB (CPECTBAa MAacCOBOM MHPOpMAILINH,
WuTepHeT u Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUN COOJIFO/IaTh MPaBUJIIa SKOJIOTMYECKHU LIETECO00Pa3HOrO
NOBEJICHUS B OBITY M TPYAOBOM JEATEILHOCTU B LIESIX COXPAHEHHUS CBOETO 3710POBbS U
OKpYXKalolllel MNPUPOJHOW CpEabl, OCO3HABaTh OMACHOCTH BO3ACHCTBUSA HA YKUBBIC
OpraHU3MBbI OIPEEIEHHBIX OPraHUYECKUX BEUIECTB, MOHMMas cMbica nokaszarens [1/IK,
NOSICHATh HAa MpPUMEpPax CHOCOObl YMEHBIIEHUS M MPENOTBPAILCHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

Uis  O0yYaromMXCsl C OrPaHMYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBBS: YMEHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CJIETIBIX M CJIA0OBUASIIMX OOYYAIOIIMXCS: YMEHHUE HCIOJIb30BaTh PEIbePHO
TOYEUYHYIO cUcTeMy oOo3Hauenuit JI. bpaiins as 3anucu xumMmuueckux Gpopmyi.

11 KUIIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «OOImas M HeOpraHuvecKas XUMUS)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  TPEJCTABIICHHM: O  XMMHYECKOM  COCTaBJISIONICH

€CTECTBCHHO-HAYYHON KapTHUHBI MUpA, POJIM XMMHUU B MO3HAHUU SIBICHUM TPUPOIBI,
B (OpMUpPOBAHUM MBIIJIEHUS U KYJAbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOMN
I'PaMOTHOCTH, HEOOXOAMMOHN [JIsi PEIIeHHsS] TMPAKTHYSCKUX 3aJad M OKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3710pPOBbIO U MPUPOTHON CpEJIE;

BJIQJICHUE CUCTEMOM XUMHUYECKHUX 3HAaHUU, KOTOpas BKIIOYAECT: OCHOBOIIOJIAraroIue
MOHATUSI (XUMUUYECKUN DJIEMEHT, aToOM, HM30TOI, S-, p-, d- DJIGKTPOHHBIE OpOUTATU
aTOMOB, VIOH, MOJIEKYyJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTD,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKass CBS3b (KOBaJICHTHAs,
WOHHAs, METALTHYECKAasi, BOJOPO/IHAS ), KPUCTAIMYECKAS PEIIETKA, TUTIBI XUMHUYECKUX
peakivii, pacTBOp, JIEKTPOIUTHI, HEIICKTPOIUTHI, SJIEKTPOIUTUUECKAS JUCCOIUALINS,
OKHCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTb XHUMHUUYECKOHW PpEaKIUh, XUMHUYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpUS DJIEKTPOJUTUUECKOM AUCCOLMAIUU,
nepuoanueckuii 3akod .M. MenpaeneeBa, 3aKOH COXpAHEHHUSI MAcChl BEIIECTB, 3aKOH
COXPAHEHUS U TPEBPAILCHUS SHEPTUU MPU XMMHUUECKUX PEAKIIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN SI3bIK XUMHUHM, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue B OCHOBE
MMOHUMAaHHUSI TPUIMHHOCTH U CHCTEMHOCTH XHMHUYECKUX SBJICHUU, (PaKTOIOTHYECKHUE
CBEJICHUSI O CBOMCTBAX, COCTAaBE, MOJYYCHUHU U O€30MaCHOM UCIOJIH30BAHUH BaXKHEUIIIUX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOMN JEATETbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUM BBIABISTH XapaKTEpPHBbIC TMPU3HAKH TTOHSTHH,
yCTaHABJIUBaTh UX  B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME  TOHSTHUS
MIpY ONHUCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAIICHUM;
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COPMHUPOBAHHOCTh ~ YMEHUH  HUCIHOJB30BaTh  XUMUYECKYID)  CHUMBOJIHKY
JUIs  cocTaBiieHUs (GOpMyJl BEUIECTB M  YPaBHEHHUH XUMHUYECKHX PEaKIIMi,
cucrematnieckyto HomeHkIatypy (IUPAC) u TpuBManbHblE Ha3BaHUA OTIEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbIi ra3, YrieKHUCIbIi ra3, aMMUaK, raméHas U3BeCTb,
Heram€Has U3BeCTh, IUThEBAs COAQ, IUPUT U APYTHUE);

c(OpPMHUPOBAHHOCTh YMEHUM ONpPENENsATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS
XUMHUYECKHX AJIEMEHTOB B COECAUHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKON CBA3U
(kOBaJIeHTHAsl, MOHHAs, METAJUIMYecKasi, BOAOPOJAHAs) B COCIMWHEHUSX, THII
KPUCTAITMYECKON PEHIETKM KOHKPETHOrO BEIIeCTBA (aTOMHAs, MOJIEKYJIsIpHas, MOHHAs,
METa/NINYECKast), XapaKTep CPeAbl B BOAHBIX PACTBOPAX HEOPIraHUYECKUX COEAMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATh MPUHAMJIEKHOCTh HEOPraHMYECKUX
BEIIECTB IO MX COCTaBYy K OMNpEACIEHHOMY KJIacCy/Tpymre COeIuHEHUH (IpOoCThie
BEUIECTBA — METAUIBI MU HEMETaJUIbl, OKCHJbl, OCHOBAHMS, KHUCJIOThI, aM(OTEepHbIE
TUAPOKCHUJIBI, COJIN);

c()OPMHUPOBAHHOCTh YMEHHUI pAaCKpbIBaThb CMBICI [EPUOJUYECKOr0 3aKOHA
J.1. MenneneeBa 1 IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
IPOrHOCTUYECKYIO (PYHKINU;

c()OPMUPOBAHHOCTh YMEHHUH XapaKTE€pPU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3ieMeHTOB |1—4 mnepuonoB Ilepmonnyeckoil CUCTEMBI XUMUYECKHX
sanemenToB J[.M. MenneneeBa, uCnonb3ys MOHATUS «S-, P-, d-3JIEKTPOHHBIE OPOUTATINY,
«QHEPreTUUECKUe YPOBHU», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHUYECKUX BJIEMEHTOB M MX COCAWHEHUHN MO nepuojam u rpynmnam llepuoanueckoit
CUCTEeMBbI XUMHYecKkux djieMeHToB (.M. Menpaeneena;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHUYECKUE
CBOMCTBA  HEOPraHWYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATH
CYLIECTBOBAHUE T'€HETHUYECKOW CBSI3M MEXAY HEOPraHMYECKUMH BELIECTBAMU
C IOMOILIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

cOPMUPOBAHHOCTh ~ YMEHHUS  KIAaCCU(PHUIMPOBATh  XUMUYECKHUE  PEAKIUU
N0 PA3IMYHBIM TpHU3HAKAM (YUCIY U COCTaBY pEarupyrolluX BEIECTB, TEIUIOBOMY
ahdexTy peakiuu, H3MEHEHUIO CTEIEeHEW OKHUCICHHSI AJIEMEHTOB, OOpaTUMOCTU
peaKIry, y4aCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABISTh YPAaBHEHMSI PEAKIUN Pa3IMYHBIX THUIIOB,
MOJIHBIE M COKPALIEHHBIE YpaBHEHHsI PEaKUUN MOHHOTO OOMEHA, YYMUTHIBAsl YCJIOBHS,
IIPU KOTOPBIX 3TH PEAKIMU UAYT 10 KOHLA;

C(pOPMUPOBAHHOCTh ~ YMEHMM  MpPOBOJUTH  PEAKLUMM,  HOATBEP)KIArOIINE
KAUeCTBEHHBIN COCTAB PA3JINYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM
IyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

chOpPMHUPOBAHHOCTh ~ YMEHHMM  pacKpbiBaThb  CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIIMI MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca 3TUX
peakuuii;
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chOpPMUPOBAHHOCTh YMEHHI OOBSACHATh 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOU
peakiuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHeIIHero Bo3zaeicTBus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMMHUYECKUE IMPOIIECCHI, JICKAIIUE
B OCHOBE TMPOMBIIUICHHOTO TIOJYYEHUSI CEPHOM KHUCIOTHhI, aMMHaKa, a TaKxke
c(hOpMUPOBAaHHOCTD MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIIMIIAX U SKOJOTUUYECKUX
poodsieMax XMMUYECKOTO ITPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOJIUTH BHIYHMCICHUS C UCIIOIH30BAHUEM MTOHSATHUS
«MaccoBas JI0JI BEIIECTBA B PaCTBOPE», 00bEMHBIX OTHOIIICHUM T'a30B MPU XUMUYECKUX
PEaKIMsIX, MacChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OJIHOTO M3 YYaCTBYIOIIMUX B PEAKIIMH BEILECTB, TEIIOBOTrO 3P dekTa
pEeaKiMy Ha OCHOBE 3aKOHOB COXPAaHEHMSI MAacChl BEUIECTB, MPEBPAILCHUS U COXPAHEHUS
DHEPIUH;

chOpMUPOBAHHOCTh YMEHUN COONMIOAATh IMpaBuja IMOJIb30BAHUS XUMHUYECKOM
nocynoil u 1abopaTopHeIM 00OPYIOBAaHUEM, a TAKXKE MTPaBuiia OOpAIlEHHUs C BEIIECTBAMU
B COOTBETCTBUHU C HHCTPYKITUSIMH TI0 BHITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHUH  IIJITAHUPOBaTh U BBINOJHATH  XUMHUYECKUU
HKCIIEPUMEHT (PA3JIOKEHHE MEPOKCHa BOAOPOJAa B MPUCYTCTBUU KaTalu3aropa,
OIPEJIEIICHNUE CPEJIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAIBHOIO WHJIMKATOPA,
BJIMSTHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIuu, PEaKIMd UOHHOTO
oOMeHa, KaueCTBEHHbBIC PEAKIIMU Ha Cylb(]ar-, KapOOoHAT- U XJIOPUI-aHHUOHBI, HA KATHOH
aMMOHUSI, pellIeHNEe YKCIIEPUMEHTATIBHBIX 3a/1a4 110 TeMaM «MeTtas» u « HemeTtaib»)
B COOTBETCTBHUU C MPABUJIAMHU TEXHUKHU 0€30MACHOCTU MpPU OOpaIIeHUHU C BEUIECTBAMU U
nabopaTopHBIM  OOOpYJIOBaHMEM,  NPEACTABIATH  PE3YJAbTaThl  XUMUUYECKOTO
JKCIIepUMEHTa B (opMe 3amucud ypPaBHEHHM COOTBETCTBYIOUIMX pEaKUUil U
(dbopMyIHpOBaTh BEIBOBI HA OCHOBE ITUX PE3YyJbTATOB,;

chOPMHUPOBAHHOCTh ~ YMEHHH  KPUTUYECKH  aQHAIM3UPOBATH  XHUMHUYECKYIO
uHpOpMAIMIO, TOJIYy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpeicTBa  MacCOBOM
KOMMYHHKalNK, IHTEpHET U APYTrux);

c(hOpMUPOBAHHOCTh YMEHHUM COOJII0/IaTh MPpaBUiia IKOJIOTMYECKH 1€1ecO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOM JICSITEIILHOCTH B LEISX COXPAHEHHUS CBOETO 310POBbS U
OKPYXKaloIlIel TMPUPOJHOW CpElbl, OCO3HABaTh OIACHOCTh BO3JCHCTBUS HA JKHBbBIC
OpraHu3Mbl OMNPEIENEHHBIX BEIIECTB, MOHUMAas cMmbica nokaszarens [IIK, moscHATh
Ha MPUMEPAX CHOCOOBI YMEHBIICHUS W MPEAOTBPAIICHUS UX BPEAHOTO BO3ICHCTBUS
Ha OPraHu3M YeJIOBEKa;

JUIsT O0y4YalIIMXCsl C OrPaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSThL 3HAHUST 00 OCHOBHBIX JIOCTYNMHBIX METOJaX TO3HAHUSI BEIIECTB U
XUMHUUYECKHUX SIBIICHUH;

JUTSL CJICTIBIX M CJA0OBUASIIMX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh PeabedHO
TOYEUHYIO CUCTeMy oOo3HaueHwuit JI. bpaiins s 3anvcu xumudeckux Gopmyi.
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10 KJIACC
Haunmenosanue
Ne KomnmnuecTBO OcCHOBHBIE BUABI 1€ATEIHHOCTHA
pa3aeiioB U TEM [TIporpammHoOe conepxanue
n/m 4acoB o0 yyaroumxcs

y4eOHOT 0 TIpeIMeTa

Pa3znen 1. TeopeTnueckue oc

HOBbI opraaneCKoﬁ XUMHHN

1.1

[Ipeamer
OpPraHUYE€CKOU XUMUH.
Teopust ctpoenus
OpPraHUYECKHUX
COCIMHEHUN

A.M. Bbyrneposa

3

[IpenmeT opraHM4ECKON XUMUH:

€€ BO3HUKHOBEHUE, pa3BUTHE U
3HAQYECHHUE B ITOJIYYCHUHU HOBBIX BEILIECTB
Y MaTepUATIOB. Teopusi CTPOCHUS
OPraHNYECKUX COCAUHECHUN

A.M. bytiepoBa, €€ OCHOBHBIC
noJsioskeHust. CTpyKTypHbIC (DOPMYIIBI
OpraHM4eCcKuXx BeuecTs. ['omonorus,
n3oMepusa. XuMHA4YECKas CBSI3b

B OPraHUYECKUX COCTUHEHUSX: KPATHbBIC
CBA3U, G- U TT-CBSI3H.

[IpencraBnenue o kiaaccupukamu
OpraHuyeckux BemecTs. HomeHnknarypa
OPraHN4YECKUX COCAUHECHUN
(cucreMarnueckas) U TPUBHAIbHBIC
HAa3BaHUS BaXKHEUIUX IPEACTABUTEICH
KJIACCOB OPraHUYECKUX BEILECTB.
JKCIEePpUMEHTAIbHbIE METObI
U3y4eHUS BELIECTB M MX MPeBPaLlCHUI:

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBJISTH UX XapaKTEPHBIC
MPU3HAKHW ), YCTAaHABIUBATh UX
B3aUMOCBS3b.

[IpuMEHSATh MONOKEHHS TEOPUH
CTPOCHHUSI OPTaHUYECKUX BEUIECTB

A. M. byrnepoBa 1151 00BsICHEHUS
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX
COCTaBa U CTPOCHMUS.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUIS1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIIEHHOMN) (OPMYJT OpraHU4YEeCKUX
BEILIECTB.

OnpenensiTh BUIbl XUMAUYECKOUN CBS3U
(omuHaApHBIE, KpaTHBIE) B OPraHUYECKUX
COCIMHEHUSX.

PackpbiBaTh posib OpraHM4eCKON XUMHUHU
B [IPUPO/IE, XapaKTepU30BaTh €€

26



®denepanbHas padodas mporpamma | Xumus. 10—11 kimaccer (6a30BBI YPOBEHD)

e J/[eMOHCTpauuu:

— O3HAaKOMJIEHHE ¢ 00pa3laMu
OpPraHMYECKUX BEIECTB U MaTepruaiaMu
Ha UX OCHOBE;

— OIMBITHI TIO MPEBPAIICHHUIO
OpPraHMYECKUX BEIIECTB NMPU HATPEBAHUH
(rutaBneHue, oOyriIMBaHUE U TOPEHUE).

e JlaGopaTtopHbI€ OMBITHI:

— MOJEIMPOBAHNE MOJIEKYII
OpPraHMYECKUX BEILIECTB

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

Hab6mronaTh 1 onmuceIBaTh
JIEMOHCTPAIMOHHBIC OMBITHI; TPOBOINUTH
Y OIKCHIBATH JJaOOPATOPHBIC OMBITH U
MPAKTUYCCKUE PAOOTHI

Hroro no pazneny

Paszneua 2. Yriesoxopoast

2.1 | IlpenenvHble AJIKaHBI: COCTaB U CTPOEHHUE,
YIJIIEBOIOPOIBI — TOMOJIOTUYECKUM psifi. MeTaH u 3TaH —
aJIKaHbI MIPOCTEUIINE IPEICTABUTENN AJIKAHOB:

COCTaB, XMMUYECKOE CTPOCHHUE,
(pu3nyecKkue 1 XUMUUYECKIE CBONCTBA
(peakuuu 3aMeIEeHUs] U TOPEHUS ),
HaXO0XJAECHUE B IPUPOJIE, TOIYUEHHUE U
MIPUMEHEHUE

2.2 | HenpenenbHble AJIKEHBI: COCTAB U CTPOCHHUE,
YIJIEBOJOPOIBI: TOMOJIOTHYECKUH Psijl. DTUIIEH —

AJIKCHBI, aJIKaJIUCHEI,
AJIKMHBI

MPOCTEUIINI TPEACTABUTEID aJTKEHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
dusznueckre 1 XMUMUYECKHE CBOWCTBA
(peakuuu ruIipupoBaHus,
rajJioreHUPOBaHUs, TUIpaTalliu,

PackpbiBaTh cMBICIT H3y4aeMBbIX
MOHSATUM (BBISIBIISITH UX XapaKTEPHBIC
MPU3HAKH ), yCTAaHABIUBATh UX
B3aMMOCB$3b, UCII0JIb30BaTh
COOTBETCTBYIOIIUE IMOHITHUS

IIPY OITUCAHUHU COCTABA, CTPOEHHUS U
MIPEBPALLECHUN OPraHUYECKUX
COCIMHEHUH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJIS1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIEHHOM) hOpMyIT OPraHuYECKUX
BEILIECTB.

Y cranaBiMBaTh NPUHAIIEKHOCTh
BEILIECTB K OMPEAECIEHHOMY KJIACCy
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OKHCJICHHSI ¥ TIOJTTMEPH3AITIH )
HaXO0XJCHUE B IPUPO/IC, MOTyUEHUE U
MIpUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u
MeTunoyTaaueH-1,3, xumuueckoe
CTPOCHHE, PEaKITUs MOJIMMEPHU3AIIHH,
IpUMEHEeHHE (JIJI1 CHHTE3a
MPUPOTHOTO U CHHTETHYECKOTO
Kay4dyKa U pe3HHBbI).

AJKHHBI: COCTaB M OCOOCHHOCTH
CTPOCHUSI, TOMOJIOTHICCKUHN PSIJI.
ALIETWIEH — POCTENIINI
MIPE/ICTaBUTEIIb AIKUHOB: COCTAaB,
XUMHUYECKOE CTPOCHHE, (PU3ndYecKue u
XUMHUYECKHE CBOMCTBA (peaKIIuu
TUAPUPOBAHMS, TaJIOTEHUPOBAHUS,
TUApATAIliy TOPSHUS ), HAXO0XKICHHEC

B TIPUPOJIC, TTOTYICHUE M IIPUMCHCHHE

2.3

ApoMaruyeckue
YTIE€BOAOPOIbI

ApeHbl: O€H30I1 U TOJYOJI, COCTaB,
XMUMHUYECKOE CTPOEHUE MOJIEKYII,
(pu3nyecKkue 1 XUMUUYECKUE CBONCTBA
(peakuuu raJoreHupoBaHUs U
HUTPOBAHUS ), TIOJTy4YCHUE

U ipuMeHeHue. Bausnue 6ens3ona

Ha OpraHu3M 4enoBeka. [ eHeTnyeckas
CBSI3b YIJIEBOJIOPOJOB

YTJIEBOJIOPOJIOB MO COCTaBY U
CTPOCHHIO, Ha3bIBaTh UX

110 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJIUTH TPUBUAIHHBIC Ha3BAHUS
OTJICJIbHBIX TIPECTAaBUTEIICH
YTJIEBOJIOPOJIOB.

OnpenensTh BUJbl XMMUUECKON CBSI3U
B MOJIEKYJIaX YIJI€BOJIOPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHON CTIOCOOHOCTH
YIJIEBOJIOPOJIOB OT KPAaTHOCTHU
KOBAQJIEHTHOW CBSI3HU.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHUUYECKHE CBONCTBA, BAXKHEHUIIIHE
CIOCOOBI MOTYYEHUST TUTTUYHBIX
npeAcTaBUTeNIeH pa3InuHbIX KJIACCOB
yIIeBOAOPOJIOB (MeTaHa, 3TaHa,
ATUJICHA, alleTuJieHa, Oyraauena -1,3,
OeH30I1a, TOyoJ1a).

BBISBASTH T€HETUUECKYIO CBSI3b MEXKIY
YIJIEBOJIOPOJIaMH M TIOATBEPKIATH €€
HaJU4Yue ypaBHECHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
peaKIui ¢ UCIOIb30BaHUEM

CTPYKTYPHBIX (hOpMYII.
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[IpuponHsie
VCTOYHHUKHU
YIJIEBOAOPOIOB U UX
nepepadboTKa

[Ipuponansiii ra3. [lonytHeie HEPTAHBIE
ra3sl. HeTh 1 €€ mpoucxoxaexue.
CrniocoObI mepepaboTKu HEPTH:
MePEroHKa, KPEKUHT (TEPMHUYECKHIH,
Karanutudyeckuit). [IpoaykTsl
nepepadoTku He(TH, UX MPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B OBITY.
KameHHbIl yroab U MPOAYKTHI €r0
nepepadoTKy.

JKCIePUMEHTAIbHbIE METOAbI
M3Y4YeHHS BeleCTB

U UX NpeBpalleHuii:

e J/[eMOHCTpauuu:

— xomtekiuu «Hedte» u «Yronby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBI.

e JlaGopaTopHbBIE OMBITHI:

— Ka4eCTBEHHOE ONpENESIEHNE YIiiepoaa
Y BOJIOPOJIA B OPraHUYECKUX BEUIECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3laMu
IJIaCTMACC, KAy4YyKOB U PE3HHBI;

— MOJEIMPOBAHUE MOJIEKYJI
YIJIEBOIOPOJIOB U
raJIOr€HOIIPONU3BO/IHBIX.

e [IpakTuueckue pabOThI:

Ne 1. Ilonyuenue 3TuieHa U U3yUEHUE
€ro CBONCTB.

XapakTepu30BaTh HCTOUHUKHU
YIJIEBOJOPOIHOTO ChIpbsl (HEDTH,
MPUPOJIHBIN Ta3, yroiib), CIIOCOOBI UX
nepepaboTKU U MPAaKTUYECKOE
NPUMEHEHUE TIOy4aeMbIX MPOJTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl [TI03HAHUS — IIPOBEJICHUE,
HaOJII0IEHUE U OIMCAHUE XUMHYECKOTO
JKCIIEpUMEHTa (J1a0OpaTOPHBIE OMBITHI U
IPAKTUYECKUE PabOTHI).

CrnenoBaTh npaBuiiaMm 0€30macCHON
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOU
NOCYZIbl U 000PY/IOBaHUs, a TAKXKE
IpaBUjIaM OOpALEHUS C BELIECTBAMU

B COOTBETCTBHU C HHCTPYKLIUSAMU
BBITIOJTHEHUS 1a00PaTOPHBIX OIBITOB U
MPAKTUYECKUX pabOT MO NOJY4ECHHUIO U
U3YYEHUIO OPraHMYECKUX BEILECTB.
ITpencraBnarh pe3yabTaThl
JKCIIEPUMEHTa B hopMe 3aliCH
YPaBHEHHM COOTBETCTBYIOIINX PEAKLIAN
U JIeJ1aTh BBIBOJIBI HA UX OCHOBE.
[TpoBOANTH BBIUUCICHUS

U1 ONpeeTICHUS] MOJIEKYIIIPHON
(bopMyJibl OPraHMUECKOr O BEIIECTBA,
10 YPaBHEHUIO XUMUYECKON PEaKIIHH.
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e PacuérHbie 3agaumn:

— OIpENETIECHUE MOJIEKYIISIPHOM
(dbopMyIIbl OPraHMYECKOro BEIIECTBA

10 MacCOBBIM JOJIIM aTOMOB
XUMUYECKUX DJIEMEHTOB;

— Ppacy€Thl IO YPAaBHEHUIO XUMHYECKON
peakiuu

CaMoOCTOATENBHO IIIAaHUPOBATH U
OCYIIECTBIISITh CBOKO ITO3HABATEIIBH YIO
JEeATENBHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPYIIOBON ydeOHOM

e TeNbHOCTH

Hroro no pazneny

13

Paznen 3. Kuciopoacoaep:kammue oprannyeckue coeInHeHus

3.1

Crouptel. @eHon

3

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TAHOJI, XUMHUUYECKOE
CTpoeHHE, PU3NUECKHE U XUMUYECKHE
CBOICTBa (peakIuy ¢ aKTUBHBIMU
MeTaJllaMH{, TaJIOr€HOBOJOPOIAMH,
ropeHue), npuMenenue. Bogoponnas
CBs13b. DU3HOIOrHUECKOE JICUCTBUE
METAHOJIa ¥ ATAHOJIa HA OPraHU3M
YeJoBeKa.

MHOroaToOMHbIE€ CIIUPTHI: STUIECHTJIUKOJIb
Y TJIUIEPUH, XUMUYECKOE CTPOCHHUE,
dusznyeckre 1 XMMHUYECKHE CBOMCTBA
(B3auMOJICHCTBHUE CO MIETOYHBIMU
MeTaJlJIaMU, KAUECTBEHHAS peaKUs
Ha MHOTOATOMHBIE CITUPTHI).
du3nonornueckoe IeucTBUE

Ha opranusM uesnoseka. [Ipumenenue
TIMLEPUHA U YTUIICHTIIMKOJIS.

PackpsIBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBISIBISITh UX XapaKTePHbIE
MPU3HAKHW ), YCTAHABIMBATh UX
B3aMMOCBS3b, UCII0JIb30BATh
COOTBETCTBYIOIINE MOHITHUS

IIpY OIIUCAHUHU COCTABA, CTPOEHHUS U
MPEBPALLICHUN OPTaHUYECKUX
COCIMHEHUH.

Hcnons30BaTh XMMUYECKYHO CUMBOJIMKY
JUISL COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIEHHOM) OpMYIT OPraHUuYECKUX
BEILIECTB.

Y craHaB/IMBaTh IPUHAIIEKHOCTD
BEILIECTB K OIPEAEICHHOMY KJIacCy

10 COCTaBy U CTPOCHUIO, HAa3bIBAaTh UX
10 CUCTEMATHYECKON HOMEHKIIATYPE;
MIPUBOJINTH TPUBHUAIBHBIC HA3BAHUS
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®enon. CTpoeHHE MOJIEKYJIbI,
(pu3nyecKkue 1 XUMUUYECKUE CBONCTBA
¢denona. TokcuuHOCTh (heHoMa, ero
(bu3H0IOTHYECKOe JCHCTBHE

Ha oprasusM uesnoseka. [Ipumenenue
denona

3.2

AJNbAeruabl.
KapOoHOBbIE KUCTOTHI.
CnoxxHbie 3pupbl

Anpaerunpl: GopMabIerua U
aleTalbJIeTu1, XMMUYECKOe CTPOEHHUE,
dusznyeckre 1 XMuMHUYECKHE CBOMCTBA
(peakiuu OKUCIIEHUS U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIE PEaKIUu), MOJYyYCHUE U
MIPUMEHCHHUE.

OIIHOOCHOBHBIE TIPEAECITBHBIC
KapOOHOBBIE KUCIIOThI: YKCYCHAasI
KHUCJIOTa, XUMUYECKOE CTPOCHUE,
dusznuecKkre 1 XMuMUYECKHE CBOWCTBA
(obmue cBoWCTBA KUCIIOT, PeaKITUs
ATEpUPUKALINN ), TTOTYyICHUE U
npuMmeHeHue. CTeapruHOBas U OJIEUHOBAS
KHUCIIOTHI KaK MPEICTABUTENIN BBICILIUX
KapOOHOBBIX KMCIIOT. Mblla Kak COJIH
BBICIIIUX KapOOHOBBIX KUCJIOT, UX
MOIOIIIEE JICUCTBHUE.

CnoxxHbie 3QUpPhI KaK MPOU3BOAHBIC
KapOOHOBBIX KUCHOT. ['maponus
CIIOKHBIX 3pUpoB. KHUpbI Kak

OTJICJIbHBIX TIPEICTaBUTEIICH
KUCJIOPOJACOAEPKALIUX COCTUHEHUM.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3NIecKue u
XMMHWYECKHE CBOMCTBA, BaXKHEUIIINE
CIOCOOBI TTOJTYYEHUS] TUTTUYHBIX
MPEACTABUTEIIEH PA3JINYHBIX KJIACCOB
KHUCJIOPOJICOAEPKAIIUX COCTUHEHUI
(MeTaHoNa, 3TaHONA, TJIUMIIEPUHA,
denomna, hopManbaeruaa,
aneTanbIAeruaa, YKCyCHOU KHACIIOTHI,
TJIIOKO3BI, CaXxapo3bl, KpaxMmalia,
LEJUTIONI03b1 ); BBISBIISITH TEHETUYECKYIO
CBSI3b MEXKIY HUMH U TIOATBEPKIATH €€
HaJM4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX
pPEaKILMK C UCTIOJIb30BAHUEM
CTPYKTYPHBIX ()OpMYJI.

OnuceBaTh COCTaB, XUMUYECKOE
CTPOCHHE U IPUMEHEHHE KUPOB,
XapaKTEepU30BaTh UX 3HAYCHHE

JUISL )KU3HEIESITEIbHOCTH OPraHUu3MOB.
Oco3HaBaTh OMMACHOCTH BO3JAECHUCTBUS
Ha YKUBbIE OPTraHU3MBbI ONPEICIICHHBIX
OpraHWYECKUX BEIIECTB, MOSCHSITh

Ha IPUMEPax CIOCOObl YMEHBITICHUS
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IIPON3BOAHBIC I'NTMICPUHA 1 BBICIINX
Kap6OHOBBIX KHCJIOT. FI/IIIpOJII/IS KHUPOB

3.3

VrieBoasl

VYrieBoabl: cOCTaB, KjacCuUKAIIU
yriIeBOJI0B (MOHO-, IU- 1
nosnucaxapuibl). I'moko3a —
MPOCTEUIIINI MOHOCAXapU/I:
OCOOEHHOCTU CTPOEHHUS MOJIEKYIIBI,
dusznyeckre 1 XMuMUYECKHe CBOMCTBRA
TJIIOKO3bI (B3aUMO/ICHCTBHE

¢ ruapokcuaoMm meau(Il), okucnenue
aMMHUAYHBIM PaCTBOPOM OKCHJA
cepebpa(l), BocctaHoBIIeHHE, OPOKEHUE
TJIFOKO3bI), HAX0XKICHUE B MPUPOJIE,
MIPUMEHEHUE TIJIFOKO3bI, OMOJIOTMYeCcKast
POJIb B JKM3HEIEATEIIbHOCTH OpraHu3Ma
yenoBeka. PorocuHTe3. OpykTo3a Kak
M30MeEp TITFOKO3BI.

Caxapo3a — npeicTaBUTEIIb
JUCcaxapua0B, TUIPOIN3 CaXxapo3bl,
HaXO0X/IEHHE B MPUPOJIE U TPUMEHEHHUE.
Kpaxmain u nesmitonosa kak npupoaHbie
MOJIMMEPBI: CTPOCHHUE KpaxMalia u
LEJUTIOI03bI, (PU3UYECKUE U XUMUYECKUE
CBOICTBa Kpaxmaja (TUIpOJIn3,
KaueCTBEHHAsI peaKIus C HOJIOM).
JKCIepUMEeHTAIbHbIE METObI
M3y4€eHHUs] BelIeCTB 1 UX NMPeBPallleHUI:

Y TIPEJIOTBPALLEHUS KX BPEIHOTO
BO3/CHCTBHS HA OPraHU3M YEJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl IO3HAHUS — IPOBEJCHUE,
HaAO0JII0/ICHNE U ONTUCAaHUE XUMHYECKOTO
JKcIepuMeHTa (J1a00paTOpHbBIE OMBITHI U
MpaKTUYECKHE PpaboThI).

CrnenoBatb npaBuiaM 0€30MacHON
paboThI B 1abopaTopuu

[P MCMOIb30BAHUHA XUMUYECKON
MOCYZIbI K 000PY/IOBaHUs, a TAKXKE
npaBujiaM OOpallleHus ¢ BEIIeCTBAMHU

B COOTBETCTBHM C HHCTPYKLUSIMH
BBINOJIHEHHUS J1a00PaTOPHBIX OIBITOB

U TIPAKTUYECKUX paboT MO NOTYyYSHHUIO
Y U3YYECHHIO OPIraHMYECKUX BEILECTB.
[IpencraBisaTh pe3yiabTaThl
AKCIIEpUMEHTA B pOopMe 3aIucu
YPaBHEHUI COOTBETCTBYIOLUX PEAKIIUI
Y JIeJaTh BBIBOJIbI HA X OCHOBE.
[TpoBOAUTE BBIYHMCIICHUS

JUISI OIIpEIeNIEHUS] MOJIEKYIIIPH O
GbopMyJIbl OpraHUYECKOro BElecTBa,

110 YPABHEHUIO XUMUYECKON PEAKIUU.
CaMOCTOSTENBHO TUIAHUPOBATh U
OCYIIECTBIISITh CBOKO ITO3HABATEIIbH IO
JEATENbHOCTD; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBIC OIBITHI:

— TOPEHUE CIIUPTOB;

— B3aMMOJICHCTBUE IIUIIEPUHA
¢ 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 3a1aun:

— ONPEAEIIEHUE MOJIEKYJIIPHOU
(opMyJIbl OPraHUYECKOT O BEIIECTBA
II0 MacCOBBIM JI0JISIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U 110 Macce
(oOBeMy) IPOJIYKTOB CrOpaHus;

— PAcU€Thl 110 YPABHEHUIO XUMUYECKOU

peaKITHH

y4acTue B IPyNIoOBOi ydyeOHOM
NEATEIILHOCTH

Hroro no pazneny

13

Paznen 4. Azorcogepxaniue

OPraHu4e€CKMe COCINHCHUA

4.1

AMUHEL.
AMWHOKHCIIOTEIL.
benkn

3

AMWHBI: METWJIAMHH — MPOCTEUIINI
[IPEJCTaBUTENIb AMUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (PU3nUYecKue u
XUMUYECKUE CBOMCTBA (peaKiuu

PackppiBaTh CMBICT N3y4aEMbIX
MOHATUH (BBISIBJISITh UX XapaKTEPHbIE
MPU3HAKHW ), yCTAaHABIUBATh UX
B3aMMOCBS3b, UCIIOJIb30BATh
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C KUCJIOTaMH1 U FOpeHI/IH), HaXOXIACHUC
B ITPHUPOIC. AMUWHOKHCIIOTHI KaK

amM(pOTepHbIE OPraHNYECKUE COCTUHECHMUS.

duznyecKkrue 1 XMuMUYECKUE CBOMCTBA
AMUHOKUCJIOT (Ha MpUMepe TIIUIUHA).
buosornueckoe 3HaueHHE AMUHOKHCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoIHbIe TOJTMMEPHI.
[lepBuyHas, BTOpu9IHas U TPETUYHAS
CTPYKTypa 0elIKOB. XUMUYECKHE
CBOMCTBA OEJIKOB: THIPOJIU3,
JIeHATypalusi, KaUeCTBEHHBIE PEaKINU
Ha OCIKH.

JKCnepUMEHTAIbHbIE METO/IbI
U3y4eHUsI BelleCTB M UX MpPeBPalleHuii:
e J/[eMOHCTpauuu:

— JieHaTypalus OeJIKOB IPU HAarpPEeBaHUU;
— IIBETHBIC PEAKIIMH OCIIKOB

COOTBETCTBYIOIINE MOHSITHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILCHU OPraHUYECKUX
COCIUHECHUN.

Hcrnonp30BaTh XUMUYECKYIHO CUMBOJIUKY
JIJIS1 COCTABJIEHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpami¢HHoN) (HopMyIsT OpraHMIeCcKUx
BEILIECTB.

OnpenensiTh TPUHAJIC)KHOCTh BEIIECTB
K OIPENICIICHHOMY KJIACCY MO COCTaBY U
CTPOCHUIO, HA3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIIbHBIC HA3BAHUS
OTZICJIbHBIX ITPEICTABUTEIICH.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XMMHUYECKHE CBOMCTBA, BAXKHEUIIINE
CIOCOOBI MONTYYEHUSI TUITUYHBIX
MPEACTABUTEIIEH a30TCOACPHKALIIUX
COeIMHEHU (METHJIaMUHA, TJIUINHA,
OCIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OEIKOB; MOSICHATH
Ha IpUMepax 3HaueHHe OETKOB

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

CaMocCTOATENBHO MIJIAaHUPOBATH U
OCYILIECTBIIATh CBOIO MTO3HABATENBH YIO
JEATENbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON Y4eOHOM
NEeATEIIbHOCTH

Htoro no pazneny

3

Paznea. 5. BoicokoMoJieKkyJIsIpHBbIE COCIUHECHUS

5.1

IInacTmaccel.
Kayuyku. Bonokna

2

OCHOBHBIE MOHSATUS XUMUU
BBICOKOMOJICKYJISIPHBIX COSMHEHUM:
MOHOMEP, NOJIMMEP, CTPYKTYPHOE 3BEHO,
CTETNEHb TOJIMMEPHU3ALIUU, CPETHSISA
MoJsieKyisipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYIISIPHBIX
COEIUHEHUH — MOJIMMEPU3ALS U
MOJIMKOHIEHCAIHSI.

[TnacTmacchl (MOAUATHIIEH,
MOJIMIIPOIUJIEH, TTOJIMBUHIIIXJIOPUI,
nonuctupod). HatypaibHblii u
CUHTETUYECKUE KaydyKH
(OyTamueHOBbIN, XJIOPOMPEHOBBIN U
M30MPEHOBBIN). BonokHa: HaTypalibHbIE
(XJIOTOK, MIEPCTh, MIENK),
MCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO,

Braners nzy4aeMbIMA XUMUYECKUMU
IIOHATUSMU: PACKPBIBATH CMBICII
M3y4aeMbIX [IOHATUN U IIPUMEHATD 3TU
IIOHATHS IIPU OIUCAHUU COCTAaBa U
CTPOEHHUS BBICOKOMOJIEKYJISIPHBIX
OpraHWYECKUX BELIECTB,

JUTsl OOBSICHEHUS OTAEIBHBIX (DAKTOB U
SBJICHUM.

Hcnons30BaTh XMMUYECKYIO CUMBOJIMKY
JUIS COCTaBIICHUS CTPYKTYPHBIX (POPMYIT
BEILECTB U YPAaBHEHUM PEaKLINI
MOJIMMEPHU3ALUN U TIOJIMKOHICHCALIUH.
OnuceiBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Haunbosee pacrpoCTPaHEHHBIX BUIOB
IIJIJACTMACC, BOJIOKOH; IIPUMEHEHNE
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BHCKO3a), CHHTETUYECKHE (KalpoH U
JIaBCaH).

JKCNePpUMEHTAIbHbIE METO/IbI
M3Yy4YeHUsl BeleCTB ¥ MX MpeBpAalleHHii:
e J[eMOHCTpauuu:

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

B PA3JIMYHBIX OTPACIIX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HaOII01aTh U
OIUCHIBATh JIEMOHCTPALIMOHHBIN
SKCIEPUMEHT

Htoro no pazneny 2
OBHIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME

36



®denepanbHas padodas mporpamma | Xumus. 10—11 kimaccer (6a30BBI YPOBEHD)

11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3lesioB U TEM [IporpammHoOe conepxkaHue
n\It 4acoB oOy4arommxcs

y4e0HOro mpeIMeTa

Paznen 1. TeopeTruueckue oc

HOBbBI XUMHUH

1.1

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

J.. Menpaeneena

3

Xumnueckuii aeMeHT. AtoM. CocTaB
aTOMa, U30TOMNbL. DJIEKTPOHHAs
00o010uKa. DHEPreTuYecKue ypoBHU,
MOJYPOBHU. ATOMHBIC OpOUTAIIH,

s-, p-, d-, f-3nemenTbl. OCOOEHHOCTH
pacrpeiesieHus JIEKTPOHOB

10 OpOUTAJISIM B aTOMAaX MaJIbIX U
OOJIBIIKNX TIEPUOJIOB. DJICKTPOHHAS
KOH(HUTrypanus aToMoB.
[lepuoguueckuii 3aK0H U
ITepuoanueckas cucTeMa XUMUYECKUX
snemenToB JI. 1. MenpaeneeBa. CBs3b
MEPUOJNYECKOr0 3aKOHA U
[Iepnoguyueckon CUCTEMBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEHN
CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMU ITPOCTHIX
Y CJIOKHBIX BEIIECTB MO Irpymnmnam u
nepuojaM. 3HaYECHHUE IEPUOANYECKOTO
3aKOHA U CUCTEMBI XUMUYECCKUX

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBISATH UX XapaKTEPHBIE
MIPU3HAKH ), YCTaHABIUBATh UX
B3alIMOCBSI3b.

PackpbIBaTh CMBICI IEPUOANYECKOTO
3akoHa /I. 1. MenaeneeBa u
JIEMOHCTPUPOBATH €O
CHUCTEMATU3UPYIOLIYIO,
OOBSICHUTEIILHYIO U IIPOrHOCTUYECKYIO
byHKIINUA.

XapakTepu3oBaTh FJIEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
71eMeHTOB 1—4 nepuo 0B, UCTIONb3Ys
MOHATHSA S-, P-, d-3JEKTPOHHbBIE
opOuTaIU, YHEPTETUUECKHE YPOBHHU.
OOBSACHATH 3aKOHOMEPHOCTH
W3MEHCHHS CBOMCTB XUMHYECKHUX
AJIEMEHTOB U UX COSJIMHCHUM

10 TIEPHOJIaM U TpyIrnam
[leproaruueckon CUCTEMBI

. . Menneneena
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anemenToB J[.1. MenaeneeBa

B Pa3BUTHUM HAYKH.
JKcnepUMEeHTAIbHbIE METO/IbI
M3y4eHUsl BelleCTB M UX MpeBpalleHuil:
e J[eMOHCTpauuu:

Buaer Tabmun «Ileprnonudeckas cucrema
XUMHUYECKHX IJICMECHTOB

J.1. MenpaeneeBay

1.2

CrpoeHue BelecTna.
Mmuoroo06pasue
BEILIECTB

CrtpoeHue BelllecTBa. XUMHUYECKAsI CBS3b.

Buasl (koBasieHTHas! HETIOJSIpHAS U
noJisipHasi, MOHHAsI, METAJUIMYECKas) 1
MEXaHU3Mbl 00pa30BaHUsI XUMUYECKON
CBs13U (OOMEHHBIN U JIOHOPHO-
aKuenTopHbii). BomopomHas cBsi3b.
BanentHoCTb.
DIIEKTPOOTpUIIATENHLHOCTE. CTENeHb
okucieHus. KaTuoHbl 1 aHUOHBI.
BemecrBa MonekysipHOro u
HEMOJIEKYJIIPHOTO CTPOECHUSI.

3aKOH MOCTOSIHCTBA COCTABa BEIIECTBA.
Tunbl KPUCTATIMYECKUX PEMIETOK U
CBOMCTBA BELIECCTB.

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopel. KonnuecTBeHHbIE
XapaKTepUCTUKH paCTBOPOB (MaccoBas
JI0JIsL BEIIECTBA B pacTBOPE).

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBIIETSATh UX XapaKTEPHbIE
MIPU3HAKW) U IPUMEHSTh 3TH TTOHSATHUS
MIpY ONMCAHUU COCTAaBA U CTPOCHUS
BEIICCTB, JJI1 OOBICHEHUS OTICIbHBIX
(bakToB U SBICHUH.

Onpenensars BUIbl XUMUYECKON CBSI3U
(KOBaJICHTHOM, HOHHOM,
METAJUTMYECKOM, BOAOPOIHOM )

B COCAMHEHUSIX; TUI KPUCTAIUTMIECKON
PEETKN KOHKPETHOI' O BEILIECTBA.
OnpenensaTh BaJJIGHTHOCTb U CTENIEHb
OKHCJICHHSI XUMHYECKHUX DJIEMECHTOB

B COCMHEHHUSIX PA3JIMYHOTO COCTaBa.
[IpoBOIUTH BHIYMCIICHUS

C MCITOJIb30BAHUEM ITOHSATHS «MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPEY.

Braners n3ydaeMbIMU XUMUYECKUMU
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Krnaccugukanus HeopraHU4ecKux
coenuHeHu. Homenkiarypa
HEOPraHUYECKUX BELIECTB.
JKCIEePpUMEHTAIbHbIE METObI
U3y4eHUS BeLIeCTB M X MPeBpPaLllCeHUI:
e /lemoHCTpauuu:

— MOJEJIM KPUCTAIUIMYECKUX PEIIETOK.
e Pacu€rnble 3a1aum:

— PpacyeTsl C UCITOJIb30BAHUEM ITOHATHS
«MaccoBas 10JIs1 pAaCTBOPEHHOT' 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 PEAKLIUAX.

CKOpOoCTh peakIlum, €€ 3aBUCUMOCTh

OT pa3InYHBIX PakTopoB. OOpaTUMBbIe
peakuny. XMMUYECKOE PaBHOBECHE.
@DaKTOpBbI, BIXASIOLINE HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHSI.

[Tpuanun Jle [Hlatense.
DJIEKTPOIUTHYECKAS JUCCOLUALINS.
CusnbHbIe U criadble 3eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCas,
HEUTpasbHasi, 1enouHas. BomopoaHbii

MOHATHUSIMH.
OOBSACHATH 3aBUCUMOCTb CKOPOCTH
XUMUYECKON peakIy OT Pa3IMYHbIX
(bakTopoB.

OmnpenensaTs XapakTep CMEIICHHUS
XHUMHYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEUITHETO
BozericTBu (nmpunnun Jle [larense).
CocTaBisTh ypaBHEHHUSI pEAKLIMIA
Pa3IMYHBIX TUIIOB; MTOJHBIC U
COKpaIIEHHbIE YPABHEHUS PEAKIUN
MOHHOTO OOMEHA, YUYUTHIBAs yCIOBHUSA,
IIPU KOTOPBIX 3TH PEAKIIUU UIYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — NPOBEJICHUE,
HaOJI0ICHNE U OMTMCAHNE XUMHYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIC U
7a00paTOpHbIEC ONBITHI, TPAKTUYECKUE
paboThl): MO OMPEICTICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIUi
MOHHOTO OOMEHa, BIUSHUIO PA3INIHBIX
(haKkTOpOB HAa CKOPOCTh PEAKIUN.
CrnemoBath mpaBuiIaM MOJTb30BAHUS
XUMHUYECKOM MoCyI0M 1 1a00paTOpHBIM
000py1I0BaHHEM.

[IpencraBnarh pe3yiabTaThl
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nokazatenb (pH) pactBopa. Peakinu
MOHHOT0 0OMEHa B OPraHUYECKON U
HEOPraHWYECKOM XUMUHU.
OKUCINTENBHO-BOCCTAHOBUTEILHbBIC
peakuuu. [loHstue 06 351eKTpoOIN3E
pacIjiaBoB M pacTBOPOB COJIEH.
[IpuMeHneHue IIeKTpoIn3a.
JKCIepUMEHTAIbHbIEC METOAbI
M3y4YeHHUs] BelleCTB 1 UX MPeBPallleHui:
e JleMoHCTpanuu:

— pa3JIokKEHHE MEPOKCUIa BOAOPOaA

B MIPUCYTCTBUM KaTajnM3aTopa.

e JlaGopaTopHbI€ OIBITHI:

— IPOBEACHHUE PEAKIIMA HOHHOTO
oOMeHa;

— OIpeJieieHre Cpeibl paCTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCATHLHOTO
WHJIUKATOpA.

e [IpakTuyeckue pabOTHI:

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

e PacuérHrle 3a/1a4n:

— pacyeThl 0 YPABHEHUSIM XUMHUYECKHUX
peakiui, B TOM YUCIe
TEPMOXUMUYECKHUE PACUETHI

XUMHUUYECKOT0 IKCTIEpUMEHTa B popMme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIMX
peaxiuii U 1efaTh BHIBOBI 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

MeTtayuibl

6

Mertamnsl. [lonoxkenne MeTamuioB

B [lepnoanyeckoil cucreMe XuMHUYECKUX
sneMeHTOB. OCOOCHHOCTH CTPOSHUS
AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB. O6mue Ghu3nyeckue CBOMCTBA
MeTawioB. I [puMeHeHne MeTaiioB

B ObITY, Ipupojie U TexHuke. CrijiaBbl
METAJIOB. DIEKTPOXUMHUUECKUH Pl
HanpsbKeHu MetaiioB. O01Me crnocoOb!
nojiyueHust MmetayioB. Kopposus
MeTauioB. CiocoObl 3alIUThI

OT KOPPO3HH.

OO0mrast XapaKTEpPUCTHKA METAJITOB
riaBHBIX moArpynn (IA-rpymma,
ITA-rpymma) [leprogudeckoit cucTembl
XUMUYECKUX DJIEMEHTOB. AJTIOMUHHM.
AmMdoTepHbIe CBOHCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUSL.

OO611ast XapakTEepUCTHKA METAIIOB
no6ouyHbIX moarpyi (b-rpymm)
[leproauyeckoit CUCTEMbI XUMUYECKHUX
AJIEMEHTOB: MEJIb, IIMHK, XPOM, JKEJIe30.
Baxueiimme coequHEHNS METAJIIOB
(OKCHBI, TUIPOKCHU/IBI, COJIN).
IKCNePUMEHTAIbHbIE METOIbI
U3y4YeHHs BellleCTB U UX MpPeBpalleHuii:

PackprIiBaTh CMBICT U3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MIPU3HAKHU) U IPUMEHSTH 3TU MOHITHUS
MIpY ONHUCAHUU COCTaBa U CTPOCHUS
BEIICCTB, JJI1 OOBICHEHUS OTACIbHBIX
(axkTOB U SIBICHU.

OOBsCHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMECHTOB —
METAJUIOB U UX COCIMHEHUHN C YUETOM
CTPOCHUS UX aTOMOB U TIOJIOKECHUS

B [lepnognueckon cucreme
XHUMHYECKHUX DJIEMCHTOB

. . Menneneena.

XapakTepu3oBath (OMUCHIBATH) O0IIKE
XUMHYECKHE CBOMCTBA METANJIOB, UX
BOKHEUIINX COCIMHECHUN, TOATBEPKAAs
ATO ONMHUCAHUE TPUMEpPaAMU YPABHEHUI
COOTBETCTBYIOIIMUX XUMUYECKHUX
peaKkuuii; MPUMEHECHUE METAIIOB

B Pa3JIMYHBIX 00JACTAX, a TAKKE
HCITOJIL30BAHUE UX JJIS CO3IaHMs
COBPEMEHHBIX MaTE€pPUAJIOB U
TEXHOJIOTHM.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTH OKUCIIUTEIILHO-
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e /lemoHCTpauuu:

— KOJUIeKIUs «MeTalibl ¥ CIJIaBbI».

e JlaGopaTopHbI€ OMBITHI:

— B3aUMOJICHCTBUE THIPOKCHIA
QTFOMUHUS C PaCTBOPAMHU KHUCIIOT H
ICJIOUCH;

— KAQ4ECTBEHHBIC PEAKIINHU HA KATHOHBI
METaJIOB.

e [IpakTuyeckue pabOThI:

Ne 2. Pemenue skcniepuMeHTaIbHBIX
3aja4 1o TeMe «MeTaby.

e PacuérHble 3a1a4u:

— pacueTbl Macchl (00beMa, KOJIMUeCTBa
BELIECTBA) MPOAYKTa PEAKIUH, ECIIU
OJIHO M3 BEUIECTB JaHO B BUJIE PaCTBOPA
C OMPEAETIEHHOW MAaCCOBOW 0JIEH
PacTBOPEHHOTO BEIIECTBA

BOCCTAHOBHUTEJIBHBIX PEAKIIUI
IIOCPEICTBOM COCTaBIICHUS
3JIEKTPOHHOTr 0 OajaHca ITUX PeaKIuil.
[IpoBoauTh peakuuu,
MOATBEPKIAFOIIUE XaPAKTEPHBIE
CBOWCTBA U3y4aeMbIX BELIECTB,
pacro3HaBaTh ONBITHBIM YTEM MOHBI
METAJUIOB, IPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax.

Hcnons30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl IO3HAHUS — IPOBEJICHHUE,
HaAO0JII0/ICHUE U ONTMCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
71a00paTOpPHBIE OMbBITHI, TPAKTHUECKUE
paboThI).

[IpencraBiATh pe3ynbTaThl
XUMHUUYECKOTO IKCIIepUMeHTa B popme
3alMCU YPaBHEHUM COOTBETCTBYIOIINX
peakiui 1 JenaTh BBIBOABI HA UX
OCHOBE.

CrnenoBath npaBuUiiaM MOJIb30BaHUS
XUMHUYECKON NOCYA0M 1 1a00paTOpHBIM
000py10BaHHEM.

[TpoBOIUTE BBIYMCIICHUS

110 YPAaBHEHUSIM XUMHUYECKHUX PEAKIUH.
CaMOCTOSTENBHO TUIAHUPOBATh U
OCYIIECTBIIATH CBOIO MIO3HABATEIIbHYIO
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JEATEeNIbHOCTh; MPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOU
JEeATEeIIbHOCTH

2.2

Hemerainbr

Hewmerannebl. [lonoxxeHue HeMeTaII0B

B [ leproinyeckon cuCTeMe XUMHUYECKUX
anemenToB J[.11. MenaeneeBa u
OCOOEHHOCTHU CTPOEHUS AaTOMOB.
dusuyeckre CBOMCTBA HEMETAJIJIOB.
AJIOTpONUs HEMETAIIOB (Ha MPUMEpe

KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

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

IKcnepUMEHTAIbHbIE METO/IbI
H3y4eHHs BellecTB

U MX IpeBpaLleHU:

e /[emoHCTpauuu:

— o0paslbpl HeMETalJIOB;

— B3aMMO/ICMCTBHUE MEJIU C a30THOU
KUCJIOTOM pa3IMuyHON KOHIICHTPAIMHU.
e JlaGopaTopHbI€ OMBITHI:

— Ka4E€CTBEHHBIC PEaKIMX HA AaHUOHBI U
KaTHOH aMMOHHUS.

PackpbiBaTh CMBICIT H3y4aE€MBIX
MOHATHUH (BBIICIATH X XapaKTEPHbIE
MPU3HAKHU) U IPUMEHSTh 3TU MOHITHUS
MIPU OMMCAHUU COCTaBA U CTPOEHUS
BEIIECTB, 1151 OOBSICHEHUS OTIENbHBIX
(haKkTOB U SIBJICHUM.

OOBsACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB HEMETAIJIOB U UX
COCIMHEHUN C YUETOM CTPOEHUS UX
aTOMOB H ITOJIOJKCHUS

B [lepnognueckoni cucreme
XHUMHYECKHUX DJIEMECHTOB

. . Mennaeneena.

XapakTepu3oBarh (OMUCHIBATH) 00IINE
XUMHYECKHE CBOMCTBA HEMETAIJIOB, UX
BOKHEUIINX COCIMHEHUN, TTIOATBEPK A
ATO OMHUCAHUE NTPUMEPAMU YPAaBHEHUI
COOTBETCTBYIOIIUX XUMUUECKHUX
pEaKILINH.

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

B Pa3JIMUHBIX 00JIACTAX MPAKTHUYECKON
JIESITEILHOCTH YeJIOBEKA.
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e [IpakTuyeckue pabOTHI:

Ne 3. Pemenue skcnepuMeHTaIbHBIX
3aga4 1o teMe «Hemerammbn.

e Pacu€rHble 3a1aum:

— pacydeThl MacChl BEIIEeCTBA

WM 00BheMa Ta30B 10 U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE MU
00BEMY OJTHOTO U3 Y4ACTBYIOIIUX

B PEAKIMU BEIECTB; PACUEThl MACCHI
(oObeMa, KoJIMuecTBa BEIECTBA)
IPOAYKTOB PEaKIINH, €CIIU OJTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTaHUYCCKUX U
OpPraHMYECKUX
BEIIECTB

Heoprannueckue u oprannyeckue
kucnotel. Heopranmueckue u
OopraHu4yecKkue oCHoBaHUs. AMDOTEepHBIC
HEOPraHUYECKUE U OPraHUYECKUE
coequHeHusd. I eHeTnueckas CBsI3b
HEOPraHUYECKUX U OPTaHUYECKUX
BEIICCTB

[ToaTBepk1aTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHMYECKUMU BEILECTBAMU

C IIOMOILBIO YPaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX
pEaKLIMH.

PackpbiBaTh CyIIHOCTh OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIIHi
MIOCPEACTBOM COCTABJICHHUS
AJIEKTPOHHOTr O OajaHca TUX PeaKIuil.
[IpoBomuTh peakuny,
MOJTBEPKAAIOIINE XapaKTepHbIE
CBOMCTBA U3y4aEeMbIX BELIECTB,
pacro3HaBaTh ONBITHBIM NYTEM
AHUOHBI, IPUCYTCTBYIOLIME B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HaO0JII0/ICHHE U ONTUCAaHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIIMOHHbBIE U
71a00paTOpHBIE ONBITHI, TPAKTUYECKUE
paboThI).

[IpencraBisaTh pe3yIbTaThl
XUMHUUYECKOT0 IKCIIEpUMEHTA B popMme
3aIMCH YPABHEHUI COOTBETCTBYIOIINX
peakuuii U 1enaTh BbIBOABI HA UX
OCHOBE.
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CrnemoBath mpaBuiIaM IMOJIb30BAHUS
XMUMHUYECKOH NOCY10i U J1a00paTOPHBIM
000py/1I0BaHHEM.

[TpoBOAUTH BEIYUCICHUS

110 YPaBHCHUSM XUMHUYECKUX PEaKIUil.
CaMocCTOATENBHO MIJIAaHUPOBATH U
OCYILECTBIISITH CBOIO NTO3HABATEIbHYIO
NesITebHOCTD; IPUHUMATh aKTHBHOE
y4acTHE B IpYNIOBON yueOHOU

JEATENbHOCTH
Hroro no pazneny 17
Pazgen 3. XumMus u xK13Hb
3.1. | XuMus ¥ KU3Hb 4 Ponb xumMuu B obecrieueHun PackpeiBaTh poJib XUMHUU B PELICHUU

JKOJIOTMYECKOM, DHEPreTUUECKON U
MUIIEBON 0€30IMaCHOCTH, PA3BUTHH
MenuiuHbl. [loHaTHe 0 HaydHBIX
METOJ1aX ITO3HAHUS BEIECTB U
XUMUYECKUX PEAKIUAM.

[IpencraBnenust 00 0OIMIMX HAYIHBIX
MPUHIHUNAX MPOMBIIUICHHOTO MOJYy4eHUSs
BOKHEUIINX BEIIECTB (Ha MpuMepax
ITPOU3BOJICTBA AMMUAKA, CEPHOU
KHUCJIOTBI, METAHOJIA).

UYenoBek B MUpPE BEIIECTB, MAaTEPUAIOB U
XUMHUYECKUX PEAKINI: XUMUS U
3I0pOBbE YEJIOBEKA; MpaBUa
KCMOJIb30BaHUS JICKAPCTBEHHBIX

HSHEPIreTUYECKUX, ChIPhEBBIX U
IKOJIOTHYECKUX MPOOJIEM YEIOBEUYECTBA,
OMUCHIBATh OCHOBHBIE HAIIPABIICHUS
Pa3BUTHUS XUMHUYECKON HAYKU U
TEXHOJIOTUH.

[IpuMeHsTH NpaBuiia 6€301acHOro
oOpalieHus ¢ BeIecTBaMH,
UCIIO0JIb3YEMbIMH B TTOBCETHEBHOM
YKW3HU, TTpaBUjia TOBEJCHUS B LEISAX
cOEpEKEHUS 3I0POBBS U OKPYKaIOIei
MPUPOJIHOM Cpelbl; IOHUMATh BPE
(omacHOCTh) BO3/ICUCTBHS HA KUBBIC
OpraHU3MbI ONPEEIECHHBIX BEIIECTB
cMbic nokazarens K, mosicHATh
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npenapaToB; MnpaBuiia 0€30MacHOro Ha MpUMepax cocoObl YMEHBIIICHUS U
HCIIOIb30BaHUS MIpErapaToB OBITOBOM MIPEIOTBPALLICHUS UX BPEIHOTIO

XMMHUH B TTIOBCSJIHEBHOM XU3HU. beITOBas | BO3/ICHCTBUS.

XUMUYECKasi TPaMOTHOCTD AHanM3UpOBaTh U KPUTHYECKHU

OIICHMBATh WH(OPMAIIHIO, CBI3aAHHYIO

C XUMHYECKUMH TIPOIIECCaMU U UX
BIIMSTHHEM Ha COCTOSTHHE OKPYXKAIOIIEH
Cpepl.

Hcnonb30BaTh MOMydYEHHBIE 3HAHUS U
npencTaBiieHus o chepax
JeSATEeNHbHOCTH, CBI3aHHBIX C HAYKOU H
COBPEMEHHBIMH TEXHOJIOTHUSMH, KaK
OCHOBY JIJII OPUEHTAIINH B BEIOOPE
cBoeH OymyIel mpodeccHoHaTbHON
NeSITETbHOCTH.

[TpuHMaTh yuactue B 00CYXICHUH
po0JIEM XUMUUYECKON M IKOJIOTHYECKON
HaIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIHIO TIO TIPOOIeME U
npejyIaraTh BO3SMOXHBIC TTYTH €€

penieHus
Htoro no pazneny 4
OBHIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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