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OenepanbHas pabodas mporpaMMa Mo y4yeOHOMY mpeameTy «Xumus» (0a30BbIi
ypoBeHb) (mpeaMeTrHas o00sacTh «ECTeCTBEHHO-Hay4yHble MPEIMEThI») (nanee
COOTBETCTBEHHO — IIPOrpaMmMa M0 XUMHUH, XUMHUS1) BKIIOYAET MOSICHUTENbHYIO 3aIHCKY,
cofiepaHue OOy4eHHUs, IUIaHUPpYEMble pe3yJbTaTbl OCBOEHUS MPOrpaMMbl MO XUMUH,
IUIAHUPYEMBIE PE3YJIbTaThl, TEMAaTUYECKOE TUIAHUPOBAHUE.

[TosicHuTenbHasT 3amuMcKa OTpakaeT oOlIMe IEeTd W 3aJauyd U3YUYCHHUS XUMUHU,
XapaKTEPUCTUKY MCUXOJOTMUECKUX MPEANOChUIOK K €€ H3YyYeHHI0 O0y4arolIMMMCS,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TaKXe IMOAXOJbl K OTOOpY COAEep>KaHuf,
K OIpEACNICHUIO IUIAHUPYEMBIX pPE3yJbTaTOB M K CTPYKType TEeMaTH4eCKOro
TUTAHUPOBAHUS.

Copepxanue o00y4yeHUsI PpaCKpbIBAE€T COJAEp)KATEIbHbIE JIMHUU, KOTOpHIC
npeajaraloTcs s 00s13aTeIbHOTO U3YYEHHS] B KaXKJIOM KJacCe€ Ha YPOBHE CPEIHETO
o01iero oopa3oBaHuUs.

[Inanupyembie pe3yabTaTbl OCBOCHHMS MPOrpaMMbl IO XUMHUU BKJIIOYAIOT
JMYHOCTHBIE, METaIllpeJIMETHbIE PE3yJbTaThl 32 BeCh NEpPHUOJ OOyYeHHS Ha YpPOBHE
cpeaHero oOmero oOpa3oBaHMs, a TAKKE MPEIAMETHBIE JOCTIKEHUS O0y4aromierocs
3a KaXKJIbIi Toj 00y4YeHusl.

INOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo XuMHM Ha ypOBHE CPEIHEro 00IIero oopa3oBaHusi 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 oOmero obpazoBanus (POII COO),
npencTaBieHHbIX B DenepalibHOM TOCYJapCTBEHHOM O0pPa30BaTEIbHOM CTaHIAPTE
COO, c¢ yu€érom Konneniuu mpenogaBaHus y4eOHOTO mpeaMeTa «XHUMHES
B o0Opa3oBaTesbHbIX opranuzanusax Poccuiickoit denepainu, peann3yrmmux OCHOBHbIE
o0Opa3oBaTelIbHBIC MPOrPAMMbI, U OCHOBHBIX TOJIO)KeHHH «CTpaTeruy pa3BUTHS
BocnuTanusi B Poccuiickoit ®enepanuum Ha nepuon no 2025 roga» (Pacnopsbkenue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIXOA0B K pa3pabOTKe MPOrpaMMBbl MO0 XUMHH, K OMPEACTICHUIO OOIIeH
cTpaTeruu OOy4eHHs, BOCHUTAHMS M PA3BUTHS OOYYAIOIIMXCS CPEACTBAMHU y4EOHOTO
npeamera «Xumus» a1 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTaBWJIM
koHUenTyanpHble nosiokeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH —LEJEH,
COJlepKaHUs, PE3yJbTaTOB OOy4eHUST M TpeOOBAaHUM K YpPOBHIO MOJTOTOBKU
BBIITYCKHHUKOB.

B cooTBeTcTBUU C JaHHBIMU TIOJIOKEHUSMHU TIporpamMma Mo Xumuu (06a30oBbIi
YPOBEHB) Ha YPOBHE CPETHETO OOIIEro 0Opa30BaAHUS:

YCTaHABJIMBACT 00s3aTellbHOE (MHBApUAHTHOE) TMPEAMETHOE COJACP)KaHUE,
OIpe/iesisieT KOJMYECTBEHHbIE U KaU€CTBEHHBIE €r0 XapaKTEPUCTUKUA Ha KaXKJOM 3Tarie
W3y4YEHUsl MpeaMeTa, MPeIyCMaTpUBAET NMPUHIUIBI CTPYKTYPUPOBAHUS COJEPKAHUS U
pacipenesnieHus ero 1o Kjiaccam, OCHOBHBIM pa3jieiaM U TEMaM Kypca;
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NaéT MPUMEPHOE pachpeielieHue y4eOHBIX YacoB MO TEMATHUECKUM paseliaMm,
PEKOMEHAYET NPUMEPHYIO MOCIEA0BATEIIbHOCTh HM3YYEHHUS OTAEIBHBIX TEM Kypca
C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTMKH y4eOHOro Ipoiiecca,
BO3paCTHBIX 0coOeHHOCTeM oOyuaromuxcs 10—11 kaaccos;

JaET METOIMYECKYIO HWHTEPIpETAlrI0 LeNed H3y4eHUs MpeAMeTa Ha YPOBHE
COBPEMEHHBIX  TPUOPUTETOB B  CHUCTEME CpeaHero oOmero oOpa3oBaHUS,
COJIEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS OCHOBHOM
o0pa3oBaTebHOM MPOrpaMMbl  CpeHero o00mero o0pa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, IPEAMETHBIX), OCHOBHBIX BHJOB  y4e€OHO-IO3HABaTEIbHOU
JeSTeNIbHOCTH O0ydYaromierocs IO OCBOGHHMIO cojaepikaHus npeamera. Ilo Bcem
Ha3BaHHBIM TIO3UIMSIM B TMpoOrpaMMe IO XUMHU COOJIIOJeHA TMPEEMCTBEHHOCTD
c ¢denepanbHOl paboueld MporpaMMoON OCHOBHOT'O OOIIEro oO0pa3oBaHUsI MO XHUMHUU
(mya 89 knaccoB 00pa3oBaTENbHBIX OpraHu3aluii, 0a30BbIA YPOBEHB).

XuMHUecKoe o0pa3oBaHUE, MOJYy4yaeMO€ BBITYCKHHUKaMU 00I1e00pa3oBaTeIbHOM
OpraHu3alliy, SBISETCS HEOTHEMJIEMOM dYacTbio HUX 0Opa3zoBaHHOCTH. OHO CIYXHUT
3aBEpLIAIOIIMM JTallOM pealu3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KITIOYEBBIX LIEHHOCTEH, MPUCYIIUX LETOCTHOW CUCTEME XUMUYECKOro 00pa3oBaHus. DTH
LEHHOCTH KacaloTCs MO3HAHWS 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHUS U
o0IIell KyabTypbl 4eENIOBEKa, a TaKKe HKOJIOIMYECKM OOOCHOBAHHOI'O OTHOIIEHUS
K CBOEMY 3/I0pOBbIO U TNPUPOAHON cpene. Peamusyercss xumuueckoe oOpa3zoBaHUE
OOy4JalIMXCs Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHUS CPEICTBAMHU Y4e€OHOTO
npeamera «XUMHsS», COJIEPKaHUE U MOCTPOCHHE KOTOPOrO OMPEAENICHbI B MPOTrpaMMe
M0 XUMUM C YUETOM clenUpUKU HAYKHM XUMHUM, €€ 3HAUCHUS B MO3HAHUU TPUPOABI U
B MaTepuajbHOM KW3HU OOIIEeCTBA, a TakXke C YydéroM oOmmx 1eneil u
MPUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro OOUIEro
obOpazoBanusi B Poccuiickoit ®enepauuu. Tak, Hanpumep, npu (popMUpoOBaHUU
COZIEp)KaHUs TpeaMeTa «XUMHUS» YYTEHBI CICAYIONTUE TOJIOKEHUS O CHerupuKe U
3HAYCHUU HAYKU XUMUH.

XvMHS KaK DJJIEMEHT CHCTEMbl ECTECTBEHHBIX HAyK HWIpacT OCOOYI0 POJb
B COBPEMEHHOI LIMBUJIN3AIlMH, B CO3JJaHUU HOBOW 0a3bl MaTepHaibHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJ] B JOPMUPOBAHUE PAIMOHATBHOIO HAYYHOT'O MBIILJICHUS, B CO3/IaHUE
[EJIOCTHOTO TPENCTaBICHUs 00 OKpYXalolleM MHUpE KaK O €AUHCTBE NPUPOIbI U
YeJioBeKa, KOoTopoe (GopMupyercs B XMMHHM Ha OCHOBE IMOHUMAaHHUS BEIIECTBEHHOI'O
COCTaBa OKPYXKAIOUIEro MUpPa, OCO3HAHUS B3aUMOCBSA3U MEXY CTPOCHUEM BEILECTB, UX
CBOMCTBAMU Y BO3MOXKHBIMHU OOJIACTSAMH TPUMEHEHHUS.

TecHO B3aMMOJACKUCTBYS C JPYrMMH €CTECTBEHHBIMHM HayKaMmH, XUMHUS CTaja
HEOTHhEMJIEMOM YaCTbI0 MHUPOBOW KYJBTYpPbI, HEOOXOAMMBIM YCIOBHEM YCIIEIIHOTO
Tpyda M KU3HM Kaxjoro uieHa oOmiectBa. CoBpeMeHHass XUMHUSA Kak Hayka
co3uaTesibHas, Kak HayKa BHICOKMX TEXHOJIOTHI HAIpaBJIeHA Ha PEIIeHUE rI00aIbHbIX
po0JIeM YCTOWYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SJHEPTE€TUUECKOM, MHUIIEBOMH,
HKOJIOTUYECKON O€30MacHOCTH U OXPaHbl 37J0POBbSI.
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B cooTBeTcTBUM ¢ 00LIMMU LEISIMU U TPUHITUTIAME CPEAHET0 0011ero 00pa3oBaHUs
cogepkanue mpenmera «Xumus» (10—11 xmaccwl, 6a30BbIA ypOBEHb HN3YUEHHS)
OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OONIIEKYIbTYPHYIO MOJATOTOBKY OO0Yy4YaroIIuXcs,
HEOOXOAUMYI0O MM JUIsl BBIPAaOOTKHM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHHUS B JKM3Hb COIIMYyMa, MPOJOJKEHUS 00pa30BaHUS B PA3JIUYHBIX 00JACTHX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBasomuMHy MpeaMeTa « XuMuUs» SIBISIFOTCSE 6a30BbIe Kypchl — «OpraHudeckas
xumMus» 1 «O0IIast 1 HeOpraHUYEeCKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJCPKAHUS
KOTOPBIX SIBJISIFOTCSL OCHOBBI 0a30BOM HAayKH: CHUCTeMa 3HAHUM [0 HEOPraHW4YecKOou
XUMUU (C BKJIIOYEHHEM 3HAaHWM U3 OOIed XWMHHM) W OPraHUYeCKOW XHUMHH.
dopmMupoBaHUE JAHHOM CUCTEMbl 3HAHUW MNpU HU3YYEHUHU IpeaMera oOecreynuBaeT
BO3MOXXHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHSTHIA,
3aKOHOB U TEOPHUI XUMUMU.

Crpykrypa coaepxaHusi KypcoB — «Opranuyeckas xumusiy u «OOmas wu
HEOpraHUYECKast XUMHUsH» chopMUpOBaHa B IPOrPAMME IO XMMHUHU Ha OCHOBE CHCTEMHOTO
MoIXo/la K W3YYCHHIO Y4YeOHOro wmarepuajia ©  OOYCJIOBJIICGHAa HCTOPUYECKU
00OCHOBaHHBIM PA3BUTHEM 3HAHWW Ha OMPEICIEHHBIX TCOPETUUYCCKUX YPOBHSX. Tak,
B KypC€ OPraHM4eCKOW XMMHHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPHUH CTPOCHHS OPraHUYECKUX COEUHEHHI, a TaK’KE€ Ha YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX TPEJCTABIEHUN O cTpoeHuu BemlecTB. CBenieHust 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAlOTCA B Pa3BUTUU — OT YIJIEBOJOPONIOB IO CIOXKHBIX OMOJIOTHYECKH
AKTUBHBIX COCIUHEHUW. B Kypce OpraHM4eckol XHMHUHM TOJY4YarOT Pa3BUTHE
chopMUPOBaHHBIE Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsl TEpPBOHAYAIbHBIC
MPEACTaBICHUS O XUMHUYECKOM CBS3HM, KIACCU(PUKAIIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX CTPOEHUS, O XUMUUYECKOU PEaAKIIUH.

[Tomr HOBBIM yrjioM 3peHHss B TpeaMeTe «XUMHS» 0a30BOrO  YPOBHS
paccMaTpuBaeTCsl M3YYEHHBIM HAa ypPOBHE OCHOBHOTO OOmIeEro  oOpa3oBaHUS
TEOPETUYECKUN MaTepruail U (PaKTOJIOTHIECKHUE CBEIICHUS O BEIIECTBAX M XUMUYECKOM
peakiuu. Tak, B yacTHOCTH, B Kypce «OO01as 1 HeOpraHUIecKast XUMHUs 00yJaroIumMCs
MPEAOCTABISIETCS  BO3MOXXHOCTh ~ OCO3HAaTh 3HAYEHHUE TIEPHOJUYECKOrO 3aKOHa
C OOIIETEOPETUUECKUX U METOJOJOTUYECKUX TMO3UIINM, TIyOXe MOHATh UCTOPHUUECKOE
n3MeHeHne (QYHKIMKA 3TOro 3aKoHa — OT oOoOmaromeid g0 OOBICHSIOMIECH U
MIPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHWM O BaXHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUH,
CBOICTBaX W MPUMEHECHHUM, a TaKXKE O XMMHUYECKUX PEaKIUAX, MX CYIIHOCTU H
3aKOHOMEPHOCTSX MPOTEKaHUsA JIomnojHgeTcsa B Kypcax 10 u 11 kiaccoB anemeHTamu
CoJIepKaHusl, UMEIOIUMU KYJIbTYPOJOTUUECKUN W MPUKIAAHON XapakTep. DTU 3HAHUS
CIOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3U XUMHH C JPYTUMH HayKaMU, PacKPhIBAIOT €€
pOJIb B TIO3HABATENBLHOM M MPAKTUYECKOW JESITENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHHUS K TPOIECCY TBOPYECTBA B 00JIACTU TEOPUHM M MPAKTHUECKUX
MPWIOKEHUN XUMHUHU, TOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO
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U JIMYHOCTHO 3HAYUMBIX MPOOJeMaX, CBA3aHHBIX C XUMUEH, KPUTUUECKH OCMBICIUBATH
uHMOPMAIINIO ¥ IPUMEHSATH €€ JIJIs MOMOJHEHUS 3HaHUM, PeIEHUs] MHTEUIEKTYaIbHbIX
U DKCIEPUMEHTAILHBIX MCCIEIOBATEIbCKUX 3a7ad. B 1enoM coaepkaHue y4eOHOTo
npeamera «XuMHs JTaHHOTO YPOBHS HM3YYE€HHUSI OPUEHTHUPOBAHO Ha (DOpMUpPOBAHHE
y 00y4YaroIIuXxcsi MUPOBO33PEHUECKON OCHOBBI ISl MMOHUMaHUA (DHIOCOPCKUX HJIEH,
TaKMX KakK: MAaTEpUAIbHOE €IUHCTBO HEOPraHWYECKOTO W OPraHMYECKOro Mupa,
OOYCIIOBJIECHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM M CTPOEHHEM, I1I03HABAEMOCTb
MPUPOJHBIX SBICHUN MYTEM SKCIEPUMEHTA M PEUICHUS MPOTUBOPEUHI MEXITY HOBBIMU
dbakTaMu W TEOPETUYECKUMH TMPEANOCHUIKAMU, OCO3HAHWE POJIM XUMHUU B PEIICHUU
AKOJIOTHYECKUX MpoOJeM, a TakkKe MpodsiieM cOepekeHUs IHEPTreTHUECKUX PECYPCOB,
CBIPbSl, CO3/IAHUSI HOBBIX TEXHOJIOTUIM U MAaTEPUAIOB.

B nane peienus 3a7ad BOCHHUTAHUS, Pa3BUTHUS U COLMAIM3AIUMU O0YYarOUIUXCs
MPUHATHIE TPOrPAMMOM MO XMMHUH MTOAXOAbI K OIIPEACIICHUIO COIEPKAHUS U TTOCTPOCHHUS
npeaMera mnpenycMaTpuBaloT (GOPMHPOBAHUE YHUBEPCAIbHBIX YUE€OHBIX JIEUCTBHIA,
UMEIOIIMX 0a30BOE 3HAUCHUE ISl Pa3IMYHBIX BUJIOB ICSITEILHOCTU: PEUICHUS MPOOIIEM,
TIOVCKA, aHau3a U 00paboTku nHMOpPMAITUH, HEOOXOAUMBIX JIJISI IPUOOPETEHUS OMBITA
MMPAKTUYECKOM M UCCIEI0BATENBCKON AEATEIbHOCTH, 3aHUMAIOIIECH Ba)XXHOE MECTO
B MMO3HAHUU XUMUH.

B nmpakTtuke npenojiaBaHusl XMMUU KaK Ha YpOBHE OCHOBHOT'O 00111€T0 00pa30BaHUs
Tak ¥ Ha YPOBHE CpeJHero oOIiero oopa3oBaHusi, MPH ONPEACIICHUH COAEpKaTEIbHON
XapaKTEPUCTUKU 1eJe H3Yy4YEeHHs TMpeIMEeTa HalpaBJICHUEM IEPBOCTEICHHOMN
3HAYMMOCTH TPAAUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB XMMUUYECKOM HAyKH Kak
00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHUSI, MPAKTUYECKON NESITEILHOCTH YeJIOBEeKa U KaK
OJTHOTO M3 KOMITOHEHTOB MHUPOBON KYNbTypbl. C METOAMYECKOW TOYKH 3PEHHUS TAKON
MOAXO/T K OMPEACIICHUIO LIEJIEH N3YUEHHUS MPEIMETA SBJISIETCA BIIOJHE OMPAaBIAHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS ITaBHBIMHU LIEJISIMU U3YyYEHHUS TTpeaMeTa « XUMUS
Ha 6a3oBoM ypoBHe (10-11 ki1.) siBIsSIFOTCS:

dbopMUpOBaHUE CHCTEMBbI XMMHUYECKUX 3HAHWN KaK BAKHEWUINEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B OCHOBE KOTOPOH JieKaT KIIFOUEBbIEC MOHSTHS,
dbyHIaMEeHTAIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE s3blKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JOCTYIMHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJICHHE C UICTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

dbopMupoBaHUE W pa3BUTHUE TMPEACTABICHUN O HAYYHBIX METOJlaX IO3HAHUS
BEIIECTB M XUMHUUYECKUX pEaKlHi, HEOOXOAMMBIX [Jisi MPUOOPETEHUS YMEHHI
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUUECKUX SBJIICHUM, UMEIOIINX MECTO B IPUPOJIE,
B MPAKTUYECKOW U TTOBCETHEBHOM JKU3HU;

pa3BUTHE YMEHHUM M CIOCOOOB [EATEIIbHOCTH, CBSI3aHHBIX C HAOIOJEHHWEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJOJICHUEM TMpaBmwil 0e30MacHOro
oOpaIreHus ¢ BeIeCTBAMH.

Hapsiny ¢ stum coaepxaTenbHas XapakTEpUCTHUKA LEJNIed W 3a]ady HU3y4deHUs
npeaMeTa B IporpaMMe MO XMMHUHU YTOUYHEHAa UM CKOPPEKTUPOBaHAa B COOTBETCTBUHU
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C HOBBIMH MPUOPUTETAMU B CHUCTEME cpeaHero obmiero oOpa3zoBanusa. Cerojs
B MPENOJaBaHUU XUMUU B OOJbIICH CTENEHU OTHAETCA MPEANOYTEHUE MPAKTUUECKOU
KOMIIOHEHTE COZEep)KaHUSI OOy4eHUs, OPHEHTUPOBAHHON Ha MOJTOTOBKY BBIITYCKHHKA
OIOIIIE00pA30BATENbHONM  OpraHW3allid, BJIAJACIONIEr0 HE Ha0OpOM 3HAHMM, a
(GYHKIIMOHATBHONH TPaMOTHOCTBIO, TO €CTh CHOCOOAMH M yMEHHUSMHU aKTUBHOTO
MONTy4YEHUS 3HAHUN U IPUMEHEHUS UX B peajbHOM JKU3HU ISl PEHICHUS TPAKTHUECKUX
3ajau.

B 31O cBA3M mpu u3ydeHHH npeamMera «XUMHS» JIOMUHHUPYIOLIEE 3HAYCHUE
IpUOOPETAIOT TaKKUE LIEIH U 33J]a4H, KakK:

ajanrtanus OOyYaroIIMXCsl K YCIOBHSM JUHAMHUYHO pPa3BUBAIOLIETOCS MHpAa,
(dbopMUpOBaHUE MHTEIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM000Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHUIO TPAMOTHBIX PEUICHUN B KOHKPETHBIX
’KU3HEHHBIX CUTYaI[USX, CBSI3aHHBIX C BEILIECTBAMU U UX PUMEHEHUEM;

dbopMupoBaHuEe y 00y4aroUMXCsl KIFOYEBbIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIUH),
UMEIOIINX YHUBEPCAILHOE 3HAYEHUE JJISl Pa3IUYHBIX BUOB JIEATEIbHOCTH: PEIICHUS
npobieM, TOWCKa, aHaimM3a ©M  00paboTku  HMHPOpMAIUU, HEOOXOAUMBIX
JUIS IPUOOPETEHUS OIBITA JESTEbHOCTH, KOTOpasi 3aHUMAaeT BaXKHOE MECTO B TIO3HAHUH
XMUMHH, a TaKkKe i1 OICHKH C TO3WIUK DKOJOTHYECKONW OEe30MacHOCTH XapakTepa
BJIIMSIHUSI BEUIECTB M XMMHUYECKHX IPOLIECCOB HAa OpPraHU3M YeJOBEKa U MPHUPOIHYIO
cpeay;

pa3BUTHE TIO3HABATENIbHBIX WHTEPECOB, HWHTEIUIEKTYaJdbHBIX U TBOPYECKUX
CHOCOOHOCTEN 00YyYarouuxcs: CHOCOOHOCTH CaMOCTOATEIbHO NPUOOpPETaTh HOBBIE
3HAHUS MO0 XMMHUU B COOTBETCTBUHM C JKU3HEHHBIMU TOTPEOHOCTSMH, HCIIOJIb30BaTh
COBpEMEHHBIE NH(OPMAIIMOHHBIE TEXHOJIOTUH JIJIS TOMCKA U aHAJIM3a YIeOHOW 1 HAyIHO -
MOMYJIAPHON WH(GOPMALIUK XUMHYECKOTO COJIEPIKAHUS;

(GopMUpOBaHUE U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOIO
MBINUIEHUSI, HAOJI0IaTeIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NpPU IJIAHUPOBAHUM U TPOBEACHUU XHUMHUUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHUE Y 00y4YaroImuXcsl yOekIEHHOCTU B T'YMAaHUCTUYECKON HANIPaBIEHHOCTH
XUMHUH, €€ BaXHOW pOJIM B PEUICHUU IJIOOAIBHBIX MpOOJIeM palliOHAIBHOIO
MPUPOIONOIb30BAHUS, TOMOJHEHUS DHEPreTHUYECKUX PpPEeCcypcoB U  COXpaHEHUs
IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOOUMOCTH OEpeXHOro OTHOILIEHUS
K TPUPOJE M CBOEMY 37I0POBBIO, a TakKe MPHOOPETEHUS OMbITa HCIOIb30BAHUS
MOMyYEHHBIX 3HAHWUW N7l TMPUHATHS TPAMOTHBIX PEIICHHWH B CUTYaIUAX, CBS3aHHBIX
C XUMUYECKUMHU SIBIICHUSMH.

Lemn w 3agaun  W3ydeHUs TMpeaAMeTa «XUMHUS» TONYyYUIH TMOIPOOHYIO
METOJMYECKYI0 HHTeprpeTanuio B pasnene «llmaHnupyemble pe3yibTaTbl OCBOCHHUS
IporpamMMBbl MO0 XUMUN», Ojaronaps 4emy oOecrneuyeHO YETKOEe MPEACTABICHUE O TOM,
KaKhe 3HaHUS M YMEHHUS HUMEIOT NpSIMOE OTHOIIEHHWE K peau3aluid KOHKPETHOMN
LEJIH.
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B ydyeOHOM 1utaHe cpemHero oOmiero o0pa3oBaHus MpeaMeT «XUMHs 0a3z0BOr0
YPOBHS BXOJIUT B COCTaB MpeAMETHON 00s1acTh «ECTeCTBEHHO-HAYYHBIE TPEAMETHIY.

OO6miee yMCIO YacoB, PEKOMEHJOBAHHBIX JUIsI M3ydeHHUs] 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)KXAHUE OGYUEHUS!

10 KVIACC

Teopernueckue 0CHOBBI OPraHUYECKOM XMMHHU

[Ipenmer opraHM4eckoll XUMHUU: €€ BO3HUKHOBEHHE, pPa3BUTHE W 3HAYCHUE
B TMOJYYEHUH HOBBIX BEIIECTB W MarepuanoB. Teopus CTPOEHUS OPraHHMYECKUX
coequHeHnii A.M. byrtnepoBa, €€ OCHOBHbIE MOJOKEHUA. CTPYKTypHbIE (POPMYIIbI
OpraHnueckux BemiectB. ['omosorusi, uzomepus. XuMUYECKast CBSI3b B OPraHUYECKUX
COEIMHEHUAX — OJJMHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBinenue o kiaccuukanuu opraHudyeckux BemecTB. Homenknatypa
OpPraHMYECKUX COEIMHEHHUI (CHCTEMAaTHYeCKasl) U TPUBUAIbHBIE HA3BAHMS BaKHEUIIMX
IPEICTaBUTEIIEH KIACCOB OPIraHUYECKUX BELLIECTB.

JKCNePUMEHTATIBHbIE METOAbI H3YUeHHs BEIIECTB U UX NMpeBpalleHui

O3zHakomIIeHHE ¢ 00pa3liaMi OPraHUYeCKUX BEIIECTB M MaTepHaJIaMu Ha UX OCHOBE,
MOJICTTMPOBAHHE MOJEKYJ OpraHMYeCKHMX BEUIECTB, HAOMIOJEHUE U OINHCaHUE
JIEMOHCTPAIMOHHBIX OMBITOB IO IPEBPAIIEHUIO OPTAaHNYECKUX BEIIECTB IMPU HArPEBAaHUHT
(ru1aByieHue, OOyTJIMBaHUE U TOPEHUE).

Yriesonopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH pAn. MeTaH U 3TaH — NpoCTeHIIne
MPEICTABUTEIIN AJTKAHOB: (PM3MUECKUE U XMMUYECKHUE CBOMCTBA (pEaKLMK 3aMEILECHUS U
TOpPEHMs), HAXOXKJIEHHUE B IPUPOE, MOJTy4YE€HUE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH pAn. OTWIEH M MNPONWIEH —
IPOCTEUIINE MPEACTABUTEIH aTKEHOB: (PU3NUYECKUE U XMMHUECKUE CBOMCTBA (peaKuuu
TUJIPUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATAlWW, OKHUCIEHHS M NOJUMEpPHU3aLUH),
MOJIyYEHHE U IPUMEHEHUE.

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

AJNKUHBL: COCTaB M OCOOEHHOCTU CTPOEHUS, FOMOJIOTUYECKUH psii. ALETHIEH —
IPOCTEHUIINI MPEICTABUTENb AJIKUHOB: COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUUECKUE
CBOMCTBA (peakUWHd THUAPUPOBAHMS, TaJOr€HUPOBAHUS, THApPATALUU, TOPEHHUS),
MOJIyY€HHE U IPUMEHEHUE.

Apenbl. ben3oi: coctas, cTpoeHue, GPU3NUYECKUE U XUMUYECKUE CBOMCTRA (peakiuu
raJJOrTCHUPOBAaHUSI W HUTPOBAHHUA), IMOJIIyUEHUE W TpUMEHEHHe. Toayon: cocmas,
cmpoeHnue, @uaudeckue U Xumuueckue Ce0UCmea (peakyuu 2an02eHupo8aHus u
HUMPOBAHUs), NoayueHue u npumenerHue. TOKCUUHOCTh apeHOB. I'eHeTmueckas CBS3b
MEXIY yIJI€BOAOPOIaMH, MPUHAMICKAIIMMHI K Pa3IMIHBIM KJIaCCaAM.

! KprM@OM B TCKCTC BbIACJIACHBI JJICMCHTBI COACPKAHUSA yqe6Horo Marcpualia, KOTOPBLIC H3IYy4dalOTCA

B O3HAKOMWTEJILHOM IUIaHE M HE BKJIIOYAIOTCS B COCTaB MPEAMETHBIX pe3yibTaToB ocBoeHuss POII COO
Ha 0a30BOM ypOBHE.
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[IpupoHbIE UCTOYHUKHU YIII€BOAOPOAOB. [IprpoaHblil ra3 U NonyTHele HEPTAHbIE
ra3sl. Hetb 1 €€ nmpoucxoxaenue. CrnocoObl nepepadoTku He(TU: IEPETOHKA, KPEKUHT
(TepMuyecKHil, KaTanUTUYECKHil), nuponu3. [IpoaykTel mnepepabOTKM HePTH, HUX
NpPUMEHEHUE B MPOMBINUIEHHOCTH W B ObITy. KaMeHHBI yroib W MPOIAYKTHI €0
nepepadoTKu.

IKCIepUMEHTATbHbIE METO/IbI H3yYeHHsl BElIeCTB M UX MPeBpaneHuii

O3zHakomIieHHE ¢ 00pa3iiaMu TIaCTMACC, KaydyKOB U pe3UHbI, KOJUIeKIuu «HepThby
U «YTOIb», MOJEIUPOBAHWE MOJEKYI YIIEBOIOPOAOB M TallOTEHOMPOU3BOAHBIX,
MIPOBEICHNE MPAKTHYECKO#i padoThI: MOJTydCeHHUE dTUJICHA H M3yUYCHHE €TI0 CBOMCTB.

PacuérHble 3a1a4un

Brraucnennst mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOIMIECTBA
MCXOJIHOTO BEILECTBA WJIM NPOJYKTa PEAKIUH IO HU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB MM IIPOYKTOB PEAKIIUHN).

Kucnoponcogepxamue opranu4eckue cOeJUHECHHUA

[IpenenvHbIE OTHOATOMHBIC CIIUPTHL. METaHOM M ATAaHOJ: CTpOeHUe, (pu3udeckre u
XUMHUUYECKUE CBOWCTBA (pEaklMH C AKTUBHBIMU METaJUIaMH, TaJIOT€HOBOJIOPO/IAMH,
ropeHue), npuMeHeHrue. BogopoaHbie CBsI3W MEXAY MOJEKylaMHu crnupToB. JleiicTBue
METaHOJIA ¥ ITAHOJIA HA OPraHr3M YEJIOBEKA.

MHoroaToMHble CIUPTHI. DTUIECHTIIMKOIL U TIUIEPUH: CTpoeHHEe, HU3NUECKUE U
XUMHUYECKHUE CBOMCTBA (B3aMMOJICWCTBHE CO IIEIOYHBIMU METaJJIaMH, KadyeCTBEHHas
peakisi HA MHOTOATOMHBIE CIUPTHI). JleiicTBUe Ha opraHu3M 4YenoBeka. [IpumeneHue
[JIMIEPUHA U ITUJICHTJIUKOJIA.

deHou: CTPOCHUE MOJIEKYJIbI, PU3NUECKHUE U XUMUUECKHUE CBOMCTBA. TOKCUYHOCTH
¢denona. [Ipumenenue penomna.

Anpaerunipl U kemotol. opManbAeTUl, alleTaIbACTU/I: CTPOCHUE, (PU3NUECKue 1
XUMHUUYECKHUE CBOMCTBA (peaklMy OKHUCICHUS W BOCCTAHOBJICHMS, KayeCTBEHHbBIC
peakium), NoJy4eHue U MpUMEHEHUE.

Ayemon: cmpoeHue, uzuueckue u Xumuieckue ceoucmeda (Peakyuu OKUCIeHUs U
80CCMANOBIEHUS), NOJIYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIEC TMpeeNbHbIE KapOOHOBbIE KHUCIOTh. MypaBbuHAs U YKCYCHas
KHUCIIOTBI: CTPOEHUE, (PU3UUECKUEe U XUMHUECKUE CBOMCTBRA (CBOMCTBA, O0IIIMe /IS Kilacca
KHUCIIOT, peakiusi JTepudukanuu), MoiydeHue u npuMmeHenue. CreapuHoBas W
OJIEMHOBAsI KMCIIOTHI KaK MIPEJICTABUTEIIN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK colu
BBICIITUX KapOOHOBBIX KUCJIOT, KX MOIOIIEE JICHCTBHE.

CnoxxHble 3(pUpbl Kak MPOU3BOIAHBIE KAPOOHOBBIX KUCJOT. ['MAPONHM3 CHOKHBIX
a¢upoB. Kupsl. 'naponus xxupos. [Ipumenenue »xupoB. buonsorudeckas poJib JKHUPOB.

VYraeBoapl: cocTaB, Kiaccu(uKaius yrieBoJoB (MOHO-, TH- U MOJUCAXapHUIbI).
['11r0K03a — TPOCTEHUIIINI MOHOCAXapH/I: OCOOCHHOCTH CTPOSHHUSI MOJIEKYJIbI, (PU3HUECKHE
W XHMHYECKHE CBOMCTBa (B3aumojeiictBue c¢ rujpokcugoMm wmeau(Il), okuciaenue
aMMHUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBIeHUE, OpPOXKEHUE TIFOKO3BI),
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HaXOXJEHUE B MPHUPOJIC, MPUMEHEHHE, Onoornueckas poib. PorocunTes. OpykTo3a
KaK U30Mep TITFOKO3bI.

Caxaposza — npedcmasumensb oucaxapuoos, 2uOpou3, HAX0HCOeHue 8 npupooe u
npumMeHeHue.

Kpaxman m memmonio3a Kak TpUPOAHBIE ToauMepbl. CTpoeHHWE Kpaxmajia |
EJUTI0103b1. DU3NYECKne M XMMHUECKHE CBOMCTBA KpaxMasia (THAPOJIN3, KadeCTBEHHAS
PCaKIIUS C UOTOM).

JKCIepUMEHTATbHbIE MeTOAbl H3YUeHHsl BellleCTB M UX NpeBpalleHunii

[IpoBenenune, HaOMIOACHWE W ONHUCAHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CIIPTOB, KAYECTBEHHBIE PEAKIIUU OJHOATOMHBIX CIUPTOB (OKUCICHHE YTAHOIAa OKCHJIOM
meau(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJIEUCTBUE TJIMIIEPUHA C THIPOKCUAOM
menu(Il)), anpaernsoB (OKUCIEHHME aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcugom  Mmenu(Il), B3aumojelicTBMEe KpaxMalla C  HMOJOM), [POBEACHUE
IIPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

PacuérHble 3agaun

Brraucnenust mo ypaBHEHUI0O XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJINYECTBa
MCXOJIHOTO BEILECTBA WJIM TPOJYKTa PEaKIUU IO HU3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJIHOT'O U3 MUCXOAHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

A3oTcoaep:Kaiiie oprannieckne coexTnHeHusl

Amunvl. Memunamun u aHUIUH: cOCmas, cmpoenue, usudeckue u XumuyecKue
ceolicmea (2opetue, 83aumooelicmaue ¢ 6000U U KUCTOMAMU).

AMUHOKHUCIIOTHI KaK aM(OTepHbIC OpraHUYEeCKHe coeauHeHus. Du3ndeckue u
XMMHYECKHE CBOMCTBA aMUHOKHCIIOT (Ha IpUMepe TIHIMHa). brolornyeckoe 3HaueHHe
aMUHOKHUCJIOT. IlenTumpl.

benkn kak TpUpOIHBICE BBICOKOMOJEKYJSIPHBIC COeIMHEHHs. [lepBUYHAs,
BTOPUYHAS ¥ TPETUYHAS CTPYKTypa OCJIKOB. XUMHUYECKUE CBOMCTBA OCIKOB: THAPOIIU3,
JIeHATypaIlvsl, KAYESCTBCHHBIC PEaKIIMH Ha OCITKH.

3KCHepl/IMeHTaJILHLIe METOAbI U3YICHHUSA BCIIECCTB U HX HpeBpameHnﬁ
Ha6J'II-0I[eHI/Ie N OIIKMCAHUC NCMOHCTPAIMOHHBIX OIIBITOB: ACHATYpALHA OeJIKOB
IIpHX Harp€BaHu, IBECTHBIC PCAKIIUU OCJIKOB.

BbicokomoJieKyasipHbIe COeTUHEHUs

OCHOBHBIC TIOHSTHS XHUMHU BBICOKOMOJICKYIISIPHBIX COCIUHCHHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENIEHb MOJMMEPHU3alliU, CPEIHSSI MOJICKYJISIpHas Macca.
OCHOBHBIE METOJIbI CUHTE3a BHICOKOMOJICKYJIIPHBIX COCIMHEHUN — MOJMMEpHU3alus U
MOJIMKOHICHCAITH.

IInacmmaccol  (noausmunen, NOAUNPONUILEH, NOJUSUHUTIXIOPUO, HOIUCHUPOT).
Hamypanonoiti u cunmemuueckue xkayuyku (0YmaoueHo8bvill, XJI0PONPEHOBbIll U
uzonpenosulil). Bonoxna: mamypanvueie (Xaonox, wepcmv, WENK), UCKYCCMBEHHbLE
(ayemammuoe 80JIOKHO, BUCKO3a), CUHRMemu4ecKue (KanpoHx u 1a6cam).

11



Denepanbhas pabodas nporpamma | Xumust. 10—11 knaccst (6a30BbIit ypOBEHB)

3KCHepl/IMeHTaJILHLIe METOAbI H3YYCHHUHA BEIIECTB H UX npeBpameHm“d
O3HaKOMIJICHUE C 06p33HaMI/I IMpUPOAHBIX U MCKYCCTBCHHBIX BOJIOKOH, IINIIACTMACC,

Kay4yKOB.

MexknpeaMeTHble CBA3H

Peanuzanus MexXnpenMETHBIX CBSI3€M INPU M3YYEHUM OPraHUYECKOM XHUMUHU
B 10 Ky1acce oCyIecTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W TIOHSATHUM, SIBISIOMIMXCS CHUCTEMHBIMHU [IJIi OTHAEJBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO6mIre ecCTeCTBEHHO-HAYYHbBIC TIOHATHS: SIBIICHUE, HAYIHBIN (paKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIn3, CUHTE3, KJIacCU(pUKAIUs, EPUOJUIHOCTh, HAOIIOACHUE, U3MEPECHHE,
DKCHEPUMEHT, MOAEIUPOBAHHUE.

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

buonorusi: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHuU3MeE,
dhoTOoCHHTE3, OMOJIOrMYECKHN aKTUBHBIC BelllecTBA (OCNIKH, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

I'eorpadusi: mMuHepanbl, TOpPHBbIE MOPOJbI, MOJE3HBIE HCKOMAeMble, TOILIUBO,
pPECYPCHI.

TexHoNmOrus: NMUILEBBIE MPOAYKTHI, OCHOBHI PAlIMOHAIBHOTO MUTAHUS, MOIOIINE
CpPEJICTBA, JIEKAPCTBEHHbBIE U KOCMETUUECKHUE ITPenaparbl, MaTepuaibl U3 UCKYCCTBEHHbBIX
Y CUHTETUYECKHUX BOJIOKOH.

11 KUIACC

Teopernyeckue OCHOBbI XUMHUU

XuMudeckuil sneMeHT. AToM. SAapo aroma, M30TOMBL. DJIEKTPOHHAS O0OJOYKA.
DHepreTuueckue ypOBHHU, TMOAYPOBHU. ATOMHBIE OpOWTaNU, S-, p-, d- DJIEMEHTHI.
Oco0eHHOCTH pachpeeeHHs FIEKTPOHOB M0 OpOUTAISIM B aTOMAaX 3JE€MEHTOB MEPBBIX
YETBIPEX MEPUOIOB. DIIEKTPOHHAS KOHPUTYPAITHsI aTOMOB.

[lepmonnuecknii 3akoH u Ilepmoanueckas cucreMa XUMHYECKHX DJIEMEHTOB
JI.. MenneneeBa. CBs3b IEepUOAMYECKOrOo 3akoHa M llepuogumueckoil cucTeMbl
XUMH4YECKUX 31eMeHTOB JI.11. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUSI CBONCTB XMMHUYECKUX HJIEMEHTOB M O0pa3yeMbIX HUMU
MPOCTBHIX M CIIOKHBIX BEMIECTB MO TPyHIlaM M MNEPUOAaM. 3HAYCHUE MEPUOIUUECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

Ctpoenue BemecTBa. XUMUYECKasi CBS3b. BUIbI XUMHUYECKOM CBsI3U (KOBaJICHTHAs
HEeMoJIIpHAsT W TOJsSIpHAs, HOHHAs, MeTauimdeckas). MexaHu3mbl 00pa30BaHUS
KOBAJICHTHOM XMMUYECKOU CBSI3M (OOMEHHBIN U JJOHOPHO-aKIENTOpHBIN). Bogopoanas
CBs3b. BajeHTHOCTh. DNEKTPOOTpUIIATETLHOCTh. CTeNEeHb OKUCICHUS. VIOHBI: KaTHOHBI
Y AaHUOHBI.

12
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BemectBa MOJEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOEHUSA. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT THINA KPUCTATUIMYECKON PEMIETKU.

[TonsATHE O MUCIIEpCHBIX cucTeMax. VICTHHHBIE M KOJUTOUIHBIE PaCTBOPLL. MaccoBas
JIOJI BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHudeckux coequHeHuid. HomeHkiaTypa HeOpraHMuecKux
BelleCTB. ['eHermyeckas CBA3b HEOPraHMYECKUX  BEUIECTB, IPUHAUICKALINX
K pa3JINYHBIM KJ1accam.

Xumuueckas peakmusi. Knaccudukanus XMMUUECKUX PEaKIuii B HEOPTraHMIECKOM
Y OpPraHMYECKOW XUMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHS H
MIPEBPALICHUS SJHEPTUHU ITPU XUMHUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3iuYHbIX (akTopoB. OOparumbie
peakiuu. XuMHuueckoe paBHoBecue. DAKTOPBI, BIUSIONINE HA COCTOSHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larenbe.

OnexTponutudeckas aucconuanus. CuibHble U ciabble ekTponuTsl. Cpena
BOJIHBIX PAaCTBOPOB BELIECTB: KUCasl, HEUTpanbHasi, menouHas. [lonamue o 6000poOHOM
nokazamene (pH) pacmeopa. Peakuun nonHoro oomena. [ uoponus HeopeaHuyeckux u
OpP2AHUYECKUX BEULECE.

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

JKCIEePUMEHTAJbHbIC METObI H3YYEHHS BELIECTB M MX NpeBpalleHuit

Hemonctpauusa tabmuin «llepuonuueckas cucreMa XHMHYECKUX 3JIEMEHTOB
JA.N. MengaeneeBa», u3ydyeHUe MoOJAENEH KPUCTAUIMUECKUX PEIIETOK, HAOIOJCHUE
U ONHCaHUE JEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX OMBITOB (Pa3floKEHUE MEPOKCHJIA
BOJIOPOJa B MPUCYTCTBHM KaTalM3aTopa, ONpPEIEIECHUE CPEIbl PacTBOPOB BEILIECTB
C MOMOIIbIO YHMBEpPCAIBHOI'O HHJAMWKATOpPA, PEakUyd HOHHOIO OOMEHa), MpOBeIEeHUE
NPaKTHUECKOil paboThl «BiusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKkuum».

PacuérHble 3a1aum
Pacuétsl mo ypaBHEHHSIM XMMUYECKUX PEAKIHM, B TOM UYUCIE TEPMOXUMUUYECKUE
pacd€Thl, pacYEThI C UCHOJIB30BAHUEM MTOHSTHUS «MaccoBasi JOJIsI BEIIECTBAY.

Heopranunyeckasi xummus

Hemeramnbl. Ilonoxenne HemeraioB B lleproanyeckon CUCTEME XUMHUUYECKUX
anemenToB J[.M. MenaeneeBa u 0cCOOCHHOCTH CTpOCHUST aTOMOB. DU3MUECKHE CBOMCTRA
HEMETAJJIOB. AJUIOTPONHUS HEMETaIOB (Ha IMpuMepe Kuciopojaa, cepsl, dhochopa u
yIJIEpoJIa).

XUMUYECKUE CBOWCTBA BaKHEWIIMX HEMETAUIoB (TajoreHoB, Cephl, a30Ta,
dbocdopa, yriaepoga U KpeMHHS) U UX COCAUMHEHUN (OKCUIIOB, KUCIOPOACOASPHKAITUX
KHCJIOT, BOAOPOAHBIX COSTUHEHHU ).

[IpuMeHeHne BaKHENIINX HEMETAIIIIOB U X COCIMHEHUU.
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Meramnel. Ilonoxenue wMeramwioB B llepuogndeckonl cuUcCTeME XUMHUYECKUX
anemenToB JI.1. MenneneeBa. OCOOEHHOCTH CTPOCHUS JICKTPOHHBIX 000JI0UEK aTOMOB
MetauioB.  OOmue  ¢usudeckue  cBoiicTBa  MeTauioB.  CIuiaBpl  METaJUIOB.
DIIEKTPOXUMHUYECKUN ST HAPSIKEHUN METaJUIOB.

XUMUYECKUE CBOMCTBA BaXKHEHIITUX METAJIOB (HATpUH, Kaaui, KajabllUii, MarHuM,
QTIOMUHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUI.

OO6mme crocoObl mMmonydeHus MeTaiioB. Memannypeus. Kopposus memannos.
Cnocobwi 3auumsi om kopposuu. [lpuMeHeHne METAIIIOB B OBITY M TEXHUKE.

JKCNEePUMEHTANbHbIE METOAbI M3Yy4YeHHS BelleCTB U X NMpeBpalleHni

N3yuenne komnekiuu «MeTaibl U CIUIaBb», 00Pa3lOB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTATBHBIX 3a7ad, HaOJIOJICHUE MW ONUCAHHUE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE TUIPOKCH/IA AJTFOMUHHUSI C PACTBOPAMHU KUCIIOT
Y IIEJI0OYEHN, KAYECTBEHHBIE PEAKIIMHA HA KATUOHBI METAJLJIOB).

PacuérHble 3agaun

Pacuérel maccel BeliecTBa WM O0bEMA Ta30B IO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacCe WM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB, PaCUETh
Macchl (00BEMA, KOJTUYECTBA BEILECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO W3 BEIIECTB
UMeeT TIPUMECH.

XUMHA U )KU3Hb

Ponpr xumuum B oOecriedeHUM HKOJOTUYECKOM, HSHEPreTUYECKOW U MHUIIEBOMN
0€301acHOCTH, pa3BUTUHM MEIULIMHBI. [IoHITHE 0 HAyYHBIX METOAaX MO3HAHUS BEIISCTB
Y XMUMUYECKUX PEAKLIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO MOTyYeHUS
Ba)KHEUIIINX BEIIICCTB.

UenoBek B MUpPE BEIIECTB U MATEPHUATIOB: BAXKHEUIIINE CTPOUTEIBLHBIE MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE  MaTEpHUallbl, KpPacKH, CTEKJIO, KEpaMUKa, MaTepuabl
JUISL DJICKTPOHUKH, HAHOMAaTEpHaJIbl, OpTaHUUECKHUE U MUHEPAIbHBIC YI00pEHUs.

XuMUST M 30pOBbE YEJOBEKAa: IMpaBWJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBujia O€30MacHOTO HCMHOJIL30BaHUSA IIpenapaToB OBITOBOM XUMUU
B IIOBCEIHEBHOMU KU3HU.

MexnpeaMeTHbie CBSI3H

Peanuzanust MeXOpeIMETHBIX CBSI3€d MpPU M3YUYEHHH OOIIEH M HEOpraHU4eCKOM
xuMHH B 11 Kimacce OCylIecTBIISIETCS Yepe3 UCIHOIb30BaHUE KaK OOIIKMX €CTECTBEHHO-
HAay4YHBIX IIOHATUM, TaK W IIOHATHH, SBIIIOLIUXCS CUCTEMHBIMU [UJI OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01111e ecTeCTBEHHO-HAYUHbIE IOHATHA: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJlu3, CHUHTE3, KJIAacCU(PUKALMS, TEePUOJUYHOCTb, HAOIIOJEHHE, SKCIEPUMEHT,
MOZENUPOBAHUE, UBMEPEHUE, SIBJICHUE.

®u3nka: Matepus, SHEPTUs, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, KOH, U30TOI,
PaOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUM YPOBEHb, BEILECTBO, TENO, OOBEM,
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arperaTHO€ COCTOSIHME BEIECTBA, (PU3NUYECKUE BEIMYMHBI M €AWHHULIBI UX U3MEPEHUS,
CKOPOCTSb.

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

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

TexHonorusi: XWMHYECKass MPOMBINIUIEHHOCTb, METAJUIYPrus, HPOU3BOACTBO
CTPOUTENBHBIX  MATE€pUAJIOB, CEIbCKOXO3SMCTBEHHOE  IPOU3BOACTBO,  IHUIIEBAs
IPOMBIIIEHHOCTb, dapmanieBTHUECKas IPOMBILIUIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKUX  IpernapaTroB, IPOU3BOJACTBO  KOHCTPYKLUHMOHHBIX  MAaTe€pUaloB,
JIEKTPOHHAs IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUH
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yIbTaTaM OCBOCHUS 00 y4aIOIUMHUCS
nporpaMm CpefaHero oOmiero o0pa3oBaHusi (JIMYHOCTHBIM, METANpeAMETHBIM U
npenMeTHbIM). HaydHo-meTonuueckod OCHOBOM i pa3pabOTKU  IUIAHUPYEMBIX
pe3ybTaTOB OCBOCHHMSI MPOTPaMM CPEHEro OOIIero 00pa3oBaHusl SBJISETCS CUCTEMHO-
NEeATENbHOCTHBIN MOIXO/.

B cooTBeTcTBMM € CHCTEMHO-AESATEIBHOCTHBIM IOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS IpeaMeTa « XUMUsS» Ha YPOBHE CPEIHETO OOILEro
00pa30BaHuUsl BbIIEIEHBI CIEAYIOIINE COCTABIISAIONINE!

OCO3HAaHUE OOYYarOIIMMHCA POCCUMCKOW TpaXKIaHCKOM MJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CaMOOIIPEIEIIEHUIO;

HaJM4He MOTUBALUH K O0YYEHHIO;

LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIEHMM JUYHOCTM Ha OCHOBE
KJIFOYEBBIX LICHHOCTEW U UCTOPUUECKUX TPaauInil 0a30BOM HayKU XUMMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCA PYKOBOJCTBOBATBHCS B  CBOEH
JeATENbHOCTU LIEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKAMU, PUCYILIUMU LIETTOCTHOM cucTEME
XUMHUYECKOTr0 00pa3oBaHus;

HaJIMYUE MPABOCO3ZHAHMS HKOJIOTUYECKON KYIbTYpbl U CHOCOOHOCTH CTaBUTh LU
Y CTPOUTH KU3HECHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS TPEIMETa « XUMHUS IOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATENIbHOM JESITeIbHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKUMHU,
COLMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMU U UACAIAMUA POCCUICKOTO
IpaXXIaHCKOTr0 OOIIECTBa, MPUHATHIMU B OOIIECTBE HOPMAaMH U MPABUJIAMU MOBEICHUA,
CIOCOOCTBYIOIIIMMM IIPOLIECCAM  CAMOIIO3HAHUS, CaMOPA3BUTHUSI U HPABCTBEHHOI'O
CTaHOBJICHUS IMYHOCTH 00Y4YarOLIUXCSl.

JIn4HOCTHBIE ~ pe3ynbTaTbl  OCBOCHMS  nIpeaMera  «XUMHUS»  OTPaKaroT
C()OPMHUPOBAHHOCTH  OIBITA TIO3HABATEIBHOM M  NPAKTHUUYECKOW JAEATEIHLHOCTH
00y4aroUIMXcs Mo peain3alry MPUHSITHIX B OOIECTBE LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCINTAHUA:

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

MIPEJCTABJICHUS O COLMATIBHBIX HOpMaX U MpaBUJIaX MEKIMYHOCTHBIX OTHOILICHUMN
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NESITEIHHOCTH MPHU CO3JaHUM Y4EOHBIX
MPOEKTOB, PEIICHUH YYEOHBIX M TMO3HABATEILHBIX 3a/lay, BBIMOJHEHUN XHUMHUYECKUX
AKCIIEpPUMEHTOB;
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CITOCOOHOCTH ITOHUMATh H IIPpUHUMATb MOTHUBBI, HAMCPCHUS, JIOTUKY U aPI'YMCHTHI
APYIux IpHu aHAJIN3C PA3JIMYHBIX BUI0B y‘l€6HOﬁ ACATCIIBHOCTH,

2) NIATPUOTHUYECKOr 0 BOCTIUTAHMSA:

IICHHOCTHOTO  OTHOIIEHUS K HCTOPUYECKOMY W  HAYYHOMY  HACIICIIHIO
OTEUYECTBEHHOM XUMMU;

yBaXEHHUS K TIPOIleCCY TBOpYECTBA B 00JIACTU TEOPHUHM M TPAKTHYECKOTO
NIPUMEHEHHUSI XUMHUH, OCO3HAHMUS TOrO, YTO JOCTHMKEHUS HAyKH €CTh PE3yJbTar
JUTUTEHHBIX HAOMIOJEHUM, KPOMOTIMBBIX IKCIEPUMEHTAIBHBIX MMOMCKOB, MTOCTOSSHHOTO
TpyZAa y4E€HBIX U IPAKTUKOB;

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

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMW, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMU,
U IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI
U LIEHHOCTH;

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

4) popmupoBaHusl KyJbTYPHbI 310POBbS:

MOHUMAaHUS IIEHHOCTEHN 3I0pOBOT0O U 0€301acHOro 0opasa K1u3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U TICUXHYECKOMY
3JI0POBBIO;

coOIroIcHUsT TpaBuJ  0OE€30MacHOro OOpallleHusi C BelIeCTBAaMH B  OBITY,
TOBCETHEBHOM KU3HU U B TPYJAOBOU JIEATEIBLHOCTH;

MOHUMAHMS LIEHHOCTH TPaBUJI UHAUBUIYAILHOTO U KOJUIEKTUBHOIO O€30MaCHOI0
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOUIUX 30POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HENPUSATHS BPEIHBIX MPHUBBIUCK (YHIOTpEOICHHUS
QJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

S) TpyA0BOro BOCIIUTAHMS:

KOMMYHHUKATUBHON KOMITETEHTHOCTH B YU€OHO-HUCCIIEIOBATEIbCKOM e TEILHOCTH,
OOIIIECTBEHHO TOJIC3HOM, TBOPUECKON M IPYTrUX BUAAX AEATEIHHOCTH,

YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEHICHWUW MPAKTHUYCCKUX 3a/1ad COIHATBHON
HaITPABJICHHOCTH (B paMKaxX CBOETO Kjacca, MKOJIbI);

WHTEpeca K TMPAKTUYECKOMY H3YUYCHHIO Tpodecchii  pa3imdHOTO  poja,
B TOM YHCJIE HA OCHOBE TPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUH;

YBOXCHUS K TPYAY, JIOJSAM TPYy/a U pe3yJibTaTaM TPYJAOBOU NEITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUIYAIbHOW TPACKTOPUM OOpa3OBaHMUS,
Oymymiedt mpodeccnr W peanu3allud COOCTBEHHBIX >XU3HEHHBIX IUIAHOB C YUETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWMHH, HWHTEPECOB W IMOTPEOHOCTEH
00I11IeCTBa;
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6) PK0JIOrn4eCcKOro BOCIUTAHHS:

HKOJIOTUYECKU IIEJIECO00pa3HOr0 OTHOLIEHHUST K MpPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

MOHUMaHUS TJIOOAIBHOIO  XapakTepa 3KOJOTMYECKMX MpoO0JeM, BIUSHHUS
HDKOHOMHYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOIHON U COLMAIILHOU CpELbI;

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

AKTUBHOI'O HENPUATUS ACUCTBUMN, NMPUHOCIIIUX BpEl OKPYXKAIOLIEH NPUPOLHOU
cpele, yMEHHUsI TPOTHO3UPOBATh HEOIATOMPUITHBIE 3KOJOIMYECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U MPEIOTBPAILATh UX;

HaJIU4UsA PA3BUTOIO HKOJIOTMYECKOIO MBIIUIEHUs, JKOJOTMYECKON KYJIBTYpHI,
OIBITA JIEATEIBHOCTH JKOJIOTMYECKOW HAIPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS
UMU B I03HABATEJIbHOM, KOMMYHUKATUBHON M COLMATILHON NMPAKTHKE, CIOCOOHOCTU U
YMEHHUS aKTUBHO IPOTUBOCTOSTH UIE0JIOTUN XeMO(poOuH;

7) HEeHHOCTH HAYYHOI' O MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPaKTUKH;

MMOHUMAaHUS CIEeU(PUKNA XUMHUHM KaK HayKd, OCO3HaHUS €€ poiiu B (hOPMHUPOBAHUU
pallMOHAILHOTO  HAYYHOTO  MBIIUJICHUS, CO3JaHUU  IEJIOCTHOTO  IPEACTABJICHHUS
00 OKpYKarIIeM MHUPE Kak O €AMHCTBE MPUPOABI M YEIOBEKa, B TIO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHU S IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOO 3HAYMMOCTH XUMHUH JIJIsl COBPEMEHHOM ITUBUIIM3AIINN: B €€
T'YMaHUCTUYCCKON HAIPaBJICHHOCTH W BAaXXHOH PO B CO3JMaHMM HOBOW 0a3bl
MaTepHAIbHON KYJIbTYPBI, PEIICHUH TJI00aJbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIIEBON M SKOJIOTMUECKOM 0€30MacHOCTH,
B Pa3BUTUM MEAMIIMHBI, 00ECIEUEHUU YCIOBUU YCHEIIHOIO TPyAa U DKOJIOTUYECKH
KOM(OPTHOM KU3HU KaXKIOTO WieHa O0IIECTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: MOHUMAaHUS CYIIHOCTH METOJIOB IO3HAHMS,
WCIIOJIb3YeMBIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HWCIIOJh30BATh IOTydacMbIe
3HAHMS JJIs aHaldu3a U OOBSCHEHHUS SIBJICHUM OKPYKAIOIIETO MUpa M MPOUCXOISIINX
B HEM M3MEHEHWH, YMEHH JejlaTh 00OCHOBAaHHBIC 3aKJIOUCHUS HA OCHOBE HAYYHBIX
(haKTOB ¥ UMEIOIINXCS JAHHBIX C IETBIO TTOYUYCHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJB30BaTh XMUMHUUYECKUE 3HAHUS IS PEIICHUS
po0JIeM B peaibHBIX KU3HCHHBIX CHTYAITUSX;

MHTEpEeca K MO3HAHUIO U UCCIIEI0BATEIbCKON e TEIbHOCTH;

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

UHTEpEeca K OCOOEHHOCTSIM Tpyda B pa3iuyHbIX cdepax mnpodeccuoHaIbHOMI
NeSTeTHbHOCTH.
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METAIIPEJMETHBIE PE3YJIBTATbBI

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

3HaYUMBIC IS dbopmupoBaHus MHUPOBO33PEHUS 00yJarommxcst
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIeHAYyYHbIE TOHSATHS, OTPaKAIOIINe
[IEJIOCTHOCTh HAYYHOUH KapTUHBI MHpA U CTIeNU(DUKY METOAO0B MO3HAHMS, UCIIOIb3YEMBbIX
B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPIUs, sBJIECHUE, MPOLECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHIINII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIICIOBAHNUE,
HaOII0IcHNE, U3MEPEHHE, SKCTIEPUMEHT U IPYTHUE);

YHUBEpCANbHBIE y4eOHbIE JeWcTBHUS (MMO3HABaTeJIbHBIE, KOMMYHUKATHBHBIE,
perynasTUBHBIE), obecneunBaromre GopMupoBaHue (YHKIMOHATIHLHOW TPaMOTHOCTH U
COLMAIbHON KOMIETEHIUN 00y4aroINXCs;

CHOCOOHOCTh OOYYaIOIIUXCS HCIOIB30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHWS U YHUBEPCAJIbHbIC YUeOHbIE AEUCTBUS B MO3HABATEIHHON
COIIMAJILHON TPaKTUKE.

MeTtanpeaMeTHbIE pe3ybTaThl OTPAXKAIOT OBJIAICHUE YHUBEPCATBHBIMHU YU€OHBIMU
MO03HABATEIbHBIMHI, KOMMYHHUKATUBHBIMU U PETYISITHBHBIMU JICHCTBUSIMH.

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

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

OTIPEIETIATh 1NN NeATeIbHOCTH, 3a]aBas MapaMeTpbl U KPUTEPUU UX TOCTHXKECHHUS,
COOTHOCHUTD PE3yJIbTAThI AEATETLHOCTH C ITOCTABICHHBIMU IEIISIMU;

MCIIOJIb30BaTh MPU OCBOCHUH 3HAHU TTPUEMBI JIOTHUECKOT'0 MBIIIJICHUS — BBIJCIATh
XapaKTEepHbIE MPU3HAKKA MOHSITUMW M YCTAHABJIMBATh WX B3aUMOCBSI3b, MCIOJIb30BaTh
COOTBETCTBYIOIIHUE MOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHUS W KPUTEPUHU TSI KJIacCU(PUKAIIMU BEIIECTB U XMMUUYECKUX
peaKIuu;

YCTaHABJIUBATh MPUYUHHO-CJICICTBEHHBIE CBS3H MEXKIy  H3y4yaeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXAcHUs (MHIYKTHUBHBIC, JCTYKTHBHBIC, IO aHAJIOTHH),
BBIABJISTH 3aKOHOMEPHOCTHM M TMPOTHBOPEUMSI B PACCMATPUBAEMBIX SBJICHUSX,
(GhopMyIIUpPOBATh BHIBOABI U 3aKJIIOUCHUS;

OPUMEHSITh B TIPOIIECCE TO3HAHMS, HCIOJIb3YEeMble B XHMHHU CHUMBOJUYECKHE
(3HAKOBBIC) MOJIEIIH, TPEOOPA30BBIBATH MOJICTbHBIE TTPEACTABICHUS — XUMUYECKUM 3HAK
(cuMBOJI) dJ€MEHTa, XHMHUYecKas ¢GopMyna, ypaBHEHHE XHUMHUYECKON peakIiud —
IIPH PEIICHNN YIEOHBIX MTO3HABATEIHHBIX U MPAKTUYECKUX 33/1a4, PUMEHSTh Ha3BaHHBIC
MOJICIbHBIE TPEJCTABIICHUS JJI BBISBICHHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIIECTB U XUMUYECKUX PEAKIIHi.
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Bba3oBble ncciienoBarebCKue 1eiicTBUA:

BJIaJIETh OCHOBAaMHU METO0B HAYYHOI'0 ITO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIN;

dbopMyIMpoBaTh EAN W 3a7a4d UCCIEIOBAHUS, UCIIOJIBH30BaTh IMOCTaBJICHHBIE U
CaMOCTOSITEILHO C(POPMYIMPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (POPMHUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABUILHOCTU BBICKA3BIBAEMBIX
CYXKJICHUM;

BJIAJIETh HABBIKAMU CAaMOCTOSITEJILHOIO TIJIAHUPOBAHUS U MPOBEACHUS YIEHUUECKUX
OKCIIEPUMEHTOB, COBEPIIIEHCTBOBAThH YMEHHUS HaONIOJaTh 3a XOJOM Mpolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (GopMyIupoBaTh OOOOIICHUS U
BBIBOJbl OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHMS, COCTABJISTh
00OCHOBaHHBIN OTYET O MPOACIAaHHON padoTe;

pUOOPETaTh OMBIT YYCHUUECKOU UCCIIeI0BATENLCKON U MTPOEKTHOM J1eATEbHOCTH,
MPOSIBIISATH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEILICHUS
MPAaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/IOB ITO3HAHUS.

Pabora ¢ nundopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX MUCTOYHUKAX MHMOpMAIMU (HAydHO-TOMYJIsipHAs
JAUTEpaTypa XMMHUYECKOIO COJAEp)KaHus, CIpaBOUHbIE 1Mocodusi, pecypcsl MHTEepHeTa),
aHAJIM3MPOBATh MH(POPMALIMIO PA3IMYHBIX BUJIOB U (POPM NPEACTABICHUS, KPUTUUECKU
OLIEHUBATh €€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTb;

(dbopMyTUpPOBaTH 3aMPOCH U TPUMEHITH PA3TUIHBIC METO/IBI MPU TOUCKE U 0TOOPE
uH(popMaIi, HEOOXOAMMOM J1J1s1 BBITIOJTHEHUST YYEOHBIX 3a/1a4 ONPEAEIEHHOTO TUIIA;

npuoOpeTaTb  OMBIT  HCIOJNB30BaHUS  WH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U PA3IUIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITETTLHO BBIOMPATh ONTHUMANIbHYIO (HOpMY TMpeacTaBlieHUus WH(OpMaruu
(cxembl, rpaduKH, TUArpaMMbl, TAOJIUIIBI, PUCYHKHU U JAPYTUE);

UCMOJIb30BaTh Hay4YHBIH SA3BIK B KaueCTBE CPEICTBA MpH PabOTe C XUMUYECKOU
uH(OpMaIMEil: TPUMEHATh MEeXKIpeaMeTHbIe ((PU3NUecKrne U MaTeMAaTUYEeCKHE) 3HAKU U
CUMBOJIBI, POpMYJIbI, a0OpEBUATYPBI, HOMEHKJIATYPY;

UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJMYECKHE  CPEACTBA
HaTrJISTHOCTH.

KoMMyHuUKaTHMBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA:

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

BBICTYIIATh C IPE3CHTAlMEW PpPE3yJbTAaTOB IO3HABATEIBHOU JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPH BBIIOJIHEHUHU
XUMHUUYECKOTO DKCIEPUMEHTa, MPAKTUYECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peaau3aluyd y4yeOHOro mpoekTa U (GOpPMYIHPOBATH BBIBOJIBI
10 pe3yabTaTaM IPOBEAEHHBIX MCCIEHOBAHUN MYTEM COIJIACOBAHUSA ITO3ULMH B XOHE
00CYXeHUS U OOMEHA MHEHUSIMHU.
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PerynsiTuBHbIEe YHUBeEpPCAJbHbIE YUeOHbIE 1eiicTBUSA

CaMOCTOATENFHO IUJIAHUPOBaTh M OCYIIECTBISTH CBOIO  IO3HABaTEIbHYIO
NesTEeNbHOCTh, OmpeaeNss e€ Ield | 3aJadyd, KOHTPOJUpOBaTh MU TIO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH IIPE/IjIaraéMblid aITOPUTM JEHCTBUN TIPU BBITIOTHEHUN
y4eOHBIX U UCCIEAOBATEIbCKUX 3aja4, BbIOUpaTh Hanbonee d3(PPeKTUBHBIN CIIOCOO MX
pelIeHust ¢ Y4ETOM TMOTYYCHHS HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATENLHOCTH Ha OCHOBE CaMOaHalM3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATBI
10 KVIACC

IIpenmeTHBIE PE3yJIBTAThI OCBOCHMS Kypca «OpraHnyeckas XuMHUsD) OTPaXKaroT:

c()OPMUPOBAHHOCTh MPEACTABICHUN O XUMHUUYECKOM COCTABIISAIOIIEN €CTECTBEHHO-
HAy4YHOU KapTHHBI MUPA, POJTU XMMUU B IO3HAHUU SIBICHUN MPUPOJIbI, B GOPMUPOBAHUU
MBIIUICHUS U KyJIbTYpBl JTUYHOCTH, €€ (HYHKIIMOHAJIHLHOW TPaMOTHOCTH, HEOOXOAUMOM
JUISL pelIeHUs] NPAKTUYECKUX 337ad M 3KOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS
K CBOEMY 37J0pPOBbIO M IPUPOJIHOM CpELIE;

BJIQJICHUE CUCTEMON XUMMUYECKUX 3HAHUI, KOTOPAsl BKIKOYAET: OCHOBOIIOJIATAFOIIIHE
HNOHATUSA (XMMHUYECKUHM 3JEMEHT, aToOM, JJIEKTpPOHHAas O0OJOYKa aToMa, MOJEKYyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTh, XUMUYECKasi CBSA3b, CTPYKTypHas Qopmyia
(pa3BEépHyTas U COKpaIl€HHas ), MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIepOIHbBIN
CKeJeT, (DYHKIMOHaIbHAs IpyNa, paaukal, U30MepHUsl, U30MEPbl, TOMOJIOTHYECKUI PsII,
TOMOJIOTH, YTJIEBOJIOPOABI, KHCIOPOA M a30TCOAEp)KalIUe COEAMHEHHUS, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COCTMHEHMS); TEOPUH U 3aKOHBI
(Teopust cTpoeHHs opraHudeckux Bemects A.M. byTiiepoBa, 3aK0H COXpaHEHHUs MacChl
BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SA3bIK XUMHH; MUPOBO33PEHUYECKHE 3HAHMUS,
JeKalMe B OCHOBE IMOHMMAHMS MPUYUHHOCTA M CHUCTEMHOCTH XUMUYECKHUX SIBICHHIA,
dakTomornyeckue CBEACHHUS O CBOWCTBAX, COCTaBEe, MOJY4YEHHH U O€30MacHOM
UCIOJb30BAaHUM BaXXHEHIIMX OPraHUYECKHUX BEUIECTB B OBITY U NPAKTUYECKOU
NEeATENbHOCTH YEI0BEKa,;

C()OPMUPOBAHHOCTh YMEHUH BBIABIATh XapaKTE€pHbIC IPU3HAKU IIOHATHUH,
YCTaHABJIMBATh MX B3aUMOCBA3b, MCIOJB30BATh  COOTBETCTBYIOIIME  ITOHATHUSA
IIPU ONMCAHUU COCTABA, CTPOCHMS U MPEBPAIIEHUN OPraHMYEeCKUX COEAMHEHUM;

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

COPMUPOBAHHOCT, ~ YMEHUH  yCTAaHABIMBATH MPHHAMICKHOCTh  H3YyYEHHBIX
OpPraHM4ecKUX BELIECTB MO UX COCTaBy M CTPOCHUIO K ONpeneiaéHHOMY Kiaccy/Trpyrie
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coeMHEHU  (YrJIeBOAOPOAbI,  KHUCIOPOI W a30TCOJIEpKalllu€  COCAUHEHUS,
BBICOKOMOJICKYJISIDHBIE COEAMHEHHWs), JaBaTb KM Ha3BaHUs 110 CHUCTEMAaTHYECKOH
HoMenkiarype (IUPAC), a Ttakke NpUBOOUTH TPUBUAIBHBIE HA3BaHUS OTIEIIBHBIX
OpPraHNUYECKUX BEUIECTB (ITUJIEH, IPOITUIIEH, all€THUIIEH, STHUIICHTJIMKOIIb, TIIMIEPUH, (DEHOI,
bopmasiberu, aueTanbAeru]l, MypaBbUHAs KHUCJIOTA, YKCYCHAash KHCJIOTa, OJIEUHOBAs
KUCJIOTa, CTEAPUHOBAS KUCIIOTA, TII0K03a, (PPYKTO3a, Kpaxmall, UEJUI0I03a, [IMLUH);

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

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

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh COCTaB, CTpPOEHUE, (U3HUECKUE U
XUMHYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENEH PA3IMYHBIX KJIACCOB OPraHUY€CKUX
BEUIECTB (MeTaH, 9TaH, 3TUJICH, MPOIMUJIEH, aleTuieH, OyraaueH-1,3, MeTuiOyTaaueH-
1,3, OeH30i1, METaHOJ, A3TAHOJ, STHJICHTJIUKONb, TIHLEPHH, (DEHOJ, aleTambIerus,
MypaBbHHasi M YKCYCHasi KHCIJIOTBI, TJIIOKO3a, KpaxMmall, LEJUII0JI03a, aMUHOYKCYCHAas
KHCJIOTA), WUIIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXJIY HUMU YpPaBHEHHUSIMU
COOTBETCTBYIOLIMX XUMHUECKUX PEAKLIUNA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYJ;

Cc()OPMUPOBAHHOCTh YMEHHUS XapaKTEpPHU30BaTb HCTOYHUKU YIJIEBOAOPOJHOIO
ChIpbsi (HEQTh, MPUPOAHBIA Ta3, yroyib), CrocoObl MX MEpepadOTKU W MPAKTHYECKOE
IPUMEHEHUE POJTYKTOB MEepepadoTKy;

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

c(hOpMHUPOBAHHOCTh YMEHUUW BIAJIETh CUCTEMOW 3HAHUM 00 OCHOBHBIX METOJAX
HAy4YHOI'O MO3HAHMSI, UCIIOJIb3YEMbBIX B XUMHUH MPU MU3YYEHUU BELIECTB M XUMUYECKUX
sBNCHUI (HAOMIOJEHIE, U3MEPEHHE, SKCIEPUMEHT, MOJACIUPOBAHUE), HCIOIb30BaTh
CUCTEMHbIC XUMUYECKUE 3HAHUS I MPUHSATUS PEIICHUN B KOHKPETHBIX JKMU3HEHHBIX
CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM;

chOpMUPOBAHHOCTh YMEHUN COOMIOAATh IMpaBUja IMOJIb30BAHUS XHUMHUYECKOM
oCyI0i 1 1a00paTopHBIM 000PYAOBAHUEM, A TAKXKE ITPABHIIa OOpAIlIEHUs C BEIECTBAMU
B COOTBETCTBUU C HHCTPYKIUSIMH IO BHITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

cOPMHUPOBAHHOCTh ~ YMEHHMM  IUIAHUPOBATb W BBINOJHATH  XMMHYECKHUI
HKCIIEPUMEHT (MpPEBpaIIEeHUs] OPraHMYECKUX BEIIECTB IpPU HATPEBAHUU, MOJy4YEHUE
ATUJIEHA U HM3yYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPraHUYECKUX BEILECTB,
JeHaTypanusi O€JIKOB MpU HarpeBaHWM, LIBETHbIE pPEaKkUHUH OEIKOB) B COOTBETCTBHUH
C MpaBUJIAMHM TEXHUKU OE30MACHOCTH MPHU OOPAIEHUHU C BEIIECTBAMU U JIaOOPATOPHBIM
00OpyIOBaHHEM, MPENCTaBIATh PE3yJbTaThl XUMHUYECKOIO JKCIEpUMEHTa B (opme
3allMCU YPAaBHEHUU COOTBETCTBYIOIIMX peakUUid U (GOPMYIUPOBATH BHIBOABI HA OCHOBE
ITUX PE3YNbTATOB;
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c()OPMHUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  AHAIM3UPOBATh  XHUMHYECKYIO
UH(OpPMAIHIO, IOTYYaeMYIO U3 pa3HbIX HICTOYHHUKOB (CPEICTBA MAacCOBOM MHPOpMAaLIUH,
WHTEepHeT U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHHUW COOJIFO/IaTh MMPaBUJIIa SKOJIOTMUYECKHU LIETECO00Pa3HOrO
NOBEJICHUS B OBITY M TPYAOBOM JEATEILHOCTH B LIETSIX COXPAHEHHUS CBOETO 3710POBbS U
OKpYXKalollled NPUPOJHOW Cpeabl, OCO3HABaTh OMACHOCTh BO3JACHCTBUSA HA IKUBBIC
OpraHu3MBbI OIPEEIEHHBIX OPraHUYECKUX BEUIECTB, MOHMMas cMbica nokaszatens [1/IK,
NOSICHATh HAa MpPUMEpPax CHOCOObl YMEHBIIEHUS M MPENOTBPAILCHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

Uis  O0yYaromMXCsl C OrPaHMYEHHBIMM BO3MOXHOCTSIMU 3JI0pOBBSI: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX TO3HAaHUS BEIIECTB U
XUMUUYECKUX SIBJICHUN;

JUISL CJITIBIX M CJIA0OBUASIIMX OOYYAIOLIMXCS: YMEHHUE HCIOJIb30BaTh PElbedHO
TOUEUYHYIO cUcTeMy oOo3Hauenuit JI. bpaiins as 3anucu xumMmuueckux Gopmyi.

11 KUIIACC

[IpenqMeTHbIe pe3yabTaThl OCBOCHHS Kypca «OOIas ¥ HeOpraHu4ecKas XUMUS
OTpaXkaroT:

c(hOPMUPOBAHHOCTb  MPEJCTABIICHHI: O  XMMHYECKOM  COCTaBJISIONICH

€CTECTBCHHO-HAYYHON KapTHUHBI MUpA, POJIM XMMHUU B MO3HAHUM SIBICHUM TPUPOIBI,
B (OopMUpPOBAaHUM MBIIUIEHUS U KYJAbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOMN
I'PaMOTHOCTH, HEOOXOAWMMOMN [JIsi pEIICHHsS TMPaKTHYSCKUX 3aJad M DKOJOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 370POBbIO U MPUPOTHON CpEJIE;

BJIaJICHUE CUCTEMOM XUMHUYECKHUX 3HAaHWM, KOTOpas BKJIIOYAECT: OCHOBOIIOJIAraoIue
MOHATUSI (XMMUUYECKUU DJIEMEHT, aToOM, HM30TOI, S-, p-, d- 2JIGKTPOHHBIE OpOWTAIU
aTOMOB, VIOH, MOJIeKYyIIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTD,
ANEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKass CBSI3b (KOBaJICHTHAs,
HWOHHAs, METATHYECKAasi, BOJOPOIHAS ), KPUCTAINYECKAs PEIIETKA, TUTIBI XUMHUYECKUX
peakinii, pacTBOp, JIEKTPOIUTHI, HEIJICKTPOIUTHI, JIEKTPOIUTUUECKAS JUCCOIUALINS,
OKHCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTb XHUMHUUYECKOHW pEaKIUHh, XUMHUYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpUS DJIEKTPOJUTUUECKOM AUCCOLMAIUU,
nepuoanueckuii 3akoH .M. MenpaeneeBa, 3aKOH COXpAHEHHUSI MAcCChl BEIIECTB, 3aKOH
COXPAHEHHUS U TPEBPAILCHUS SHEPTUU MPU XMMHUUECKUX PEAKIIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN SI3bIK XUMHUHM, MHPOBO33PEHUYECKHE 3HAHUS, JIEKallue B OCHOBE
MMOHUMAHHUSI TIPUIYMHHOCTH U CHCTEMHOCTH XHMHUYECKHX SBJICHUM, (PAKTOIOTHYECKHUE
CBEJICHUSI O CBOMCTBAX, COCTABE, MOJYYCHUHU U O€30MaCHOM UCIOJIH30BAHUH BaXKHEUIIIUX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOMN JEATETbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUM BBIABISATh XapaKTEpPHBbIC TMPU3HAKH TTOHSTHH,
yCTaHABJIUBaTh UX  B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME  TOHSTHUS
MIpY ONUCAHWU HEOPTraHUYECKUX BEIIESCTB U UX MPEBPAILICHUM;
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cOPMHUPOBAHHOCTh ~ YMEHUH  HUCHOJB30BaTh  XUMUYECKYD  CHMBOJIHKY
JUIs  cocTaBieHUs (GOpMysl BEUIECTB M  YPaBHEHHUH XUMHUYECKHX PEaKIM,
cucrematnieckyro HomeHkiIaTypy (IUPAC) u TpuBManbHbIE Ha3BaHUA OTIEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbIi ra3, YrieKHUCIbIi ra3, aMMUaK, raméHas U3BeCTb,
Heram€Has U3BeCThb, IUThEBAs COAA, IUPUT U APYTHUE);

c(OpPMHUPOBAHHOCTh YMEHUM ONpPENENsATh BAJCHTHOCTh M CTENEHb OKHUCIEHUS
XUMHUYECKUX AJIEMEHTOB B COCAUHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKON CBA3U
(koBaJIeHTHasl, MOHHAs, METAJUIMYecKasi, BOJAOPOJAHAs) B COCIWHEHUSX, THII
KPUCTAITMYECKON PEHIETKM KOHKPETHOIO BEIIeCTBAa (aTOMHAs, MOJIEKYJIsIpHas, MOHHAs,
METaNINYECKast), XapaKTep CPeAbl B BOJAHBIX PACTBOPAX HEOPIraHUYECKUX COEAMHEHUM;

c()OPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAIC)KHOCTh HEOPraHUYECKUX
BEIIECTB TI0 MX COCTaBY K OMNpEACIEHHOMY KiIacCy/Tpymme COeIuHEHUH (IpOoCcThie
BEIIECTBA — METAUIbl M HEMETaUIbl, OKCHJbI, OCHOBaHHUS, KUCIOTHI, aM(OTEpHbIE
TUJIPOKCH/IBI, COJIN);

c()OPMHUPOBAHHOCTh YMEHHUI pacKpbIBaThb CMBICI IEPUOJUYECKOr0 3aKOHA
JI.W. MenneneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIbHYIO U
MPOrHOCTUYECKYIO (PYHKINU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTE€pPU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3ieMeHTOoB |1—4 mepuonoB Ilepmoanueckoil CUCTEMBI XUMUYECKHX
anemenToB J[.MI. MenzeneeBa, UCHOIb3ys MOHITHS «S-, p-, d-3JIEKTPOHHBIE OPOUTAIINY,
«IHEPreTUUECKUe YPOBHU», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHUYECKUX AJIEMEHTOB M MX COCAWHEHUU MO nepuojaMm u rpynmnam llepuoanueckoit
CUCTEeMBbI XUMHYecKkux 3jieMmeHToB J[.11. Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHUYECKUE
CBOMCTBA  HEOPraHMYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATH
CYLIECTBOBAHHE T'€HETHUYECKOW CBSI3M MEXAY HEOPraHMYECKUMH BELIECTBAMU
C IIOMOIIBIO0 YPABHEHHUI COOTBETCTBYIOLIUX XUMHUECKUX PEAKLINN;

cOPMUPOBAHHOCTh ~ YMEHHUS  KIAaCCU(PHUIMPOBATH  XUMUYECKHUE  PEAKIUU
[0 pa3IMYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrollUX BEIIECTB, TEIIOBOMY
3p¢exTy peakuuu, H3MEHEHHIO CTENEHEW OKUCIEHHUS D3JIEMEHTOB, OOpaTUMOCTH
peaKIry, y4aCTUIO KaTaau3aTopa);

Cc(OPMUPOBAHHOCTh YMEHUN COCTABIISATh YPABHEHHS PEAKIMI Pa3iIMYHBIX TUIIOB,
MOJIHBIE M COKPAIIEHHBIE YPaBHEHHsI pPEaKUUMi MOHHOTO OOMEHA, YYMUTHIBAsl YCJIOBHS,
IIPU KOTOPBIX 3TU PEAKIMU UAYT 10 KOHLA;

COPMUPOBAHHOCTh ~ YMEHMM  MpPOBOJUTH  PEAKLUMH,  HOATBEP)KIAIOIINE
KAUEeCTBEHHBIN COCTAB PA3JINYHbIX HEOPraHUUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHWUYECKUX BELIECTB;

cOpPMHUPOBAHHOCTh ~ yYMEHHMM  pacKpbplBaTh  CYIIHOCTb  OKHCJIHMTEIbHO-
BOCCTAHOBHUTEJIbHBIX PEAKIIMI MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO 0anaHca 3TUX
peakuuii;
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chOpPMUPOBAHHOCTh YMEHHI OOBSACHATh 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOU
peakiuuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHYECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHeIIHEro Bo3zaeicTBus (mpuniui Jle larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMMHUYECKUE IMPOIIECCHI, JICKAIINE
B OCHOBE TMPOMBIIUICHHOIO TIOJYYEHUS CEPHOWM KHUCIOTHhI, aMMHaKa, a TaKke
c(hOpMUPOBAHHOCThH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIIMIIAX U SKOJOTUUECKUX
mpoodsieMax XMMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJIUTH BHIYUCICHUS C UCIIOIH30BAHUEM TTOHSATHUS
«MaccoBas JI0JIS BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIICHUM T'a30B MPU XUMUIECKUX
pEaKIrsaX, MacCchl BEIIECTBA WM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEILECTB, TEIIOBOTroO 3P dekTa
pEeaKIMy Ha OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEUIECTB, MPEBPAILCHUS U COXPAHEHUS
DHEPIUH;

chOpMUPOBAHHOCTh YMEHUN COOMIOAATh IMpaBUja IOJIb30BAHUS XUMHUYECKOM
nocynoil u 1abopaTopHbIM 0O0OPYIOBAaHUEM, A TAKXKE MTPpaBHiia 00OpAIlEHHUs C BEIIECTBAMU
B COOTBETCTBUHU C HHCTPYKITUSIMH IO BHITIOJTHEHUIO JIA0OPATOPHBIX XUMUUIECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUH  IUJJAHUPOBaTh U BBINOJHATH  XUMHUYECKUU
AKCIIEPUMEHT (Pa3JIOKEHHE MEPOKCHJIa BOAOPOJAa B MPUCYTCTBUU KaTalu3aropa,
OIPEJIEIICHUE CPElIbl PACTBOPOB BEMIECTB C MOMOIIBIO YHHBEPCAIBHOTO WHIMKATOPA,
BJIMSTHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUHU, PEaKIMd MOHHOTO
oOMeHa, KaueCTBEHHbIC PEAKIIUU Ha Cylb(]ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHUSI, pellieHre HKCIIEPUMEHTATIBHBIX 3a/1a4 110 TeMaM «MeTtaus» u « HemeTtaib»)
B COOTBETCTBHUU C MPABUJIAMHU TEXHUKHU 0€30MACHOCTU MpPU OOpaIIeHUHU C BEUIECTBAMU U
7abopaTopHBIM  OOOpYJIOBAaHHMEM,  TPEACTABIATh  PE3YJAbTaThl  XUMUUYECKOTO
JKCIIepUMEHTa B (opMe 3amucud ypPaBHEHHM COOTBETCTBYIOUIMX pEaKUUil U
(dbopMyIHpOBaTH BEIBOJBI HA OCHOBE ITUX PE3YyJIbTATOB;

chOpMHUPOBAHHOCTh ~ YMEHHH  KPUTUYECKH  aQHAIM3UPOBATH  XUMHUYECKYIO
uHpOpMAIMIO, TOJIY4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpEeIcTBa  MacCOBOM
KOMMYHHKalNK, IHTEpHET U APYTrux);

c(hOpMUPOBAHHOCTh YMEHUM COOJII0/IaTh MPpaBUiIa IKOJIOTUYECKH 1€1ecO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOM JICSITEIILHOCTH B LEISX COXPAHEHHUS CBOETO 3/10POBbS U
OKPYXKaIOIIEH TNPUPOJHONW CpElbl, OCO3HABAaTh OIACHOCTh BO3JCHCTBUS HA JKHBbBIC
OpraHu3Mbl OMNPEIEIEHHBIX BEIIECTB, MOHUMAas cmbica nokaszarens [IIK, moscHATh
Ha MPUMEPAX CHOCOOBI YMEHBIICHUS W MPEAOTBPAIICHUS UX BPEAHOTO BO3ACHCTBUS
Ha OPraHU3M YeJOBEKa;

Ui OOy4YarIIUXCsl C OrPaHWYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI:  YMEHHE
NPUMEHSThL 3HAHUST 00 OCHOBHBIX JIOCTYMHBIX METOJaX TO3HAHUSI BEIIECTB U
XUMHUUYCCKUX SIBICHUM;

JUTSL CJICTIBIX M CJIA0OBUASIIMX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh PeIbeHO
TOYEUHYIO CUCTeMy oOo3Hauenwuit JI. bpaiins s 3anucu xumuueckux Gopmyi.
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10 KJIACC
Haumenosanue
Ne KomnuecTBO OcCHOBHBIE BUABI 1€ATEIbHOCTHA
pa3aesioB U TEM ITIporpammHoe conepxanue
n/m 4acoB o0 yyaroumxcs

y4eOHOT0 TIpeIMeTa

Pa3znea 1. TeopeTnueckue oc

HOBBI opraaneCKoﬁ XMMHH

1.1

[Ipeamer
OpPraHUYE€CKOU XUMUH.
Teopust ctpoenus
OpPraHUYECKHUX
COCIMHEHUN

A.M. BbyrnepoBa

3

[IpenmeT opraHM4ECKON XUMUH:

€€ BO3HUKHOBEHUE, pa3BUTHE U
3HAQ4YE€HHUE B ITOJIYYECHUHU HOBBIX BEILIECTB
Y MaTepUATIOB. Teopusi CTPOCHUS
OpraHN4YECKUX COCAUHECHUN

A.M. bytiepoBa, €€ OCHOBHBIC
nosioskeHust. CTpyKTypHbIC (DOPMYIIBI
OpraHn4eCcKuXx BeuecTs. ['omonorus,
n3oMepusa. XuMHA4YECKas CBSI3b

B OPTraHUYECKUX COCTUHEHUSX: KPATHbBIE
CBA3U, G- U T-CBSI3H.

[Ipencrasienue o kiaaccupukauu
OpraHuyeckux BemecTs. HomeHnknarypa
OPraHNYECKUX COCANHECHUN
(cucrteMarnueckas) U TPUBHAIbHBIC
HAa3BaHUS BaXKHEUILUX IPEACTABUTEICH
KJIACCOB OPraHUYECKUX BEILECTB.
JKCIepUMEHTAIbHbIE METObI
U3y4ECHUS BELIECTB M MX MPeBPaLlCHUI:

PackpsiBaTh CMBICT U3y4aeMbIX
MOHSATUM (BBISIBJISATH UX XapaKTEPHBIC
MPU3HAKHU), YCTAaHABIUBATh UX
B3aUMOCBS3b.

[IpuMEHSTh MONOKEHHS TEOPUH
CTPOEHUS OPraHUYECKUX BEIIECTB

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

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJIS1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIIEHHOM ) OpPMYJT OpraHUIECKUX
BEILIECTB.

OnpeaensiTh BUIAbl XUMUUYECKOUN CBS3U
(omuHaApHBIE, KpaTHBIE) B OPraHUYECKUX
COEINHEHHUSIX.

PackpsiBaTh posib OpraHM4ECKON XUMHUHU
B [IPUPOJIE, XapaKTepU30BaTh €€
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e J/[eMOHCTpanuu:

— O3HAaKOMJIEHHE ¢ 00pa3laMu
OpPraHMYECKUX BEIIECTB U MaTepuaiaMu
Ha UX OCHOBE;

— OMBITHI TIO MPEBPAIICHUIO
OpPraHMYECKUX BEIECTB MMPU HATPEBAHUH
(rutaBneHue, oOyriIMBaHUE U TOPEHUE).

e JlaGopaTopHbI€ OMBITHI:

— MOJIEIMPOBAHNE MOJIEKYJI
OpPraHMYECKUX BEILIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATh CBSI3b C IPYTUMHU
HayKaMH.

Hab6mronaTth 1 onmuceIBaTh
JIEMOHCTPAIMOHHBIC OMBITHI; TPOBOINUTH
Y OIKCHIBAThH JJaOOPATOPHBIC OMBITHI U
MPAKTUYCCKUE PAOOTHI

Hroro no pazneny

Paszgeua 2. Yriesoxopoast

2.1 | IlpenenbHbIe AJIKaHBI: COCTaB U CTPOEHHUE,
YIJIEBOJIOPOJIBI — TOMOJIOTUYECKUM psifi. MeTaH u 3TaH —
AJIKAHBI MIPOCTEUIINE NIPEICTABUTENN AJIKAHOB:

COCTaB, XMMUYECKOE CTPOCHHUE,
(pu3nyecKkue 1 XUMUUYECKIE CBONCTBA
(peakuuu 3aMeIEeHUs] U TOPEHUS ),
HAaxO0KJICHUE B IPUPOJE, ITOITYYECHUE U
IIPUMEHEHUE

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

AJIKCHBI, aJIKaJIUCHEI,
AJIKMHBI

MPOCTEUIINI TPEACTABUTEID aJTKEHOB:
COCTaB, XUMHUYECKOE CTPOEHUE,
duznyueckre 1 XMMUYECKHE CBOWCTBA
(peakuuu ruipupoBaHus,
raJioreHUPOBaHUS, TUIpaTaIliH,

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHSATUM (BBISIBIISITH UX XapaKTEPHBIC
MPU3HAKHW), YCTAaHABIUBATh UX
B3aMMOCB$3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIUE IMOHITHUS

IIPY OIUCAHUHU COCTABA, CTPOEHHUS U
MIPEBPALLECHUNA OPraHUYECKUX
COEIUHECHUN.

Hcnonb30BaTh XUMMUYECKYIO CUMBOJIUKY
JUJIS1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIEHHOM) hOopMyIT OPraHuYECKUX
BEILIECTB.

YcraHaBiIMBaTh NPUHAIIEKHOCTh
BEILIECTB K OMPEAECICHHOMY KJIACCy
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OKHCJICHHSI ¥ TIOJTMMEPH3AITIH )
HaXO0XJCHUE B IPUPO/JIC, MOTyUEHUE U
MIpUMEHEHUE.

Ankanuensl: OyragueH-1,3 u
MeTunoyraaueH-1,3, xumuyeckoe
CTPOCHUE, PEaKITUs MOJIMMEPU3AIIHH,
pUMEHEeHHE (1711 CUHTE3a
MPUPOTHOTO U CHHTETHUECKOTO
Kay4dyKa U pe3HHBbI).

AJKWHBI: COCTaB M OCOOCHHOCTH
CTPOCHUSI, TOMOJIOTHICCKUIN PSIJI.
ALIETWIEH — POCTENINI
MIPE/ICTaBUTEIIb AIKUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (PU3nYecKue u
XUMHUYECKHE CBOMCTBA (pEaKIuu
TUPUPOBAHMS, TaJIOTEHUPOBAHUS,
TUApATAIlii TOPSHUS ), HAXO0XKICHHC

B TIPUPOJIC, TTOTYICHUE M IIPUMCHCHHE

2.3

ApomMaruyeckue
YIIE€BOAOPOIbI

ApeHbl: O€H30I1 U TOJYOJI, COCTaB,
XMUMHUYECKOE CTPOEHUE MOJIEKYII,
(pu3nyecKkue 1 XUMUYECKUE CBONCTBA
(peakuu rajJoreHUpOBaHUS U
HUTPOBAHUS ), IOJTY4YCHUE

U puMeHeHue. Bausnue 6ens3ona

Ha OpraHu3M 4enoBeka. [ eneTndeckas
CBSI3b YIJIEBOJIOPOJOB

YTJIEBOJIOPOJIOB MO COCTaBY U
CTPOEHHIO, Ha3bIBaTh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJIUTH TPUBUAIHHBIC Ha3BAHUS
OTJICJIbHBIX TIPEICTAaBUTEIICH
YTJIEBOJIOPOIOB.

OnpenensTh BUJbl XUMUUYECKON CBSI3U
B MOJIEKYJIaX YIJI€BOJIOPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOU CTIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTHU
KOBAQJIEHTHOU CBSI3HU.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHUUYECKHE CBOMCTBA, BaXKHEHIIINE
CIOCOOBI MOTYYEHUST TUTTUYHBIX
npeaCcTaBUTeNIeH pa3InUHbBIX KJIAaCCOB
YIIeBOAOPOJIOB (METaHa, 3TaHa,
ATUJICHA, alleTuJieHa, Oyraauena -1,3,
OeH30I1a, TOyoJa).

BBISBASTE F€HETUUECKYIO CBSI3b MEXAY
YIJIEBOJIOPOJIaMH M TIOATBEPKIATH €€
HaJU4Yue ypaBHECHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
peaKIui ¢ UCIOIb30BaHUEM

CTPYKTYPHBIX (hOpMYII.
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2.4

[IpuponHsie
VCTOYHHUKHU
YIJIEBOAOPOIOB U UX
nepepadboTKa

[Ipuponansiii ra3. [lomytHeie HEPTAHBIE
ra3sl. HeTh 1 €€ mpoucxoxaenue.
CniocoObI mepepaboTku HEPTH:
MEePEroHKa, KPEKUHT (TEPMHUYECKHIH,
Karanutudeckuit). [IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B OBITY.
KameHHbII yroab U POAYKTHI €r0
nepepadoTKu.

JKCIePUMEHTAIbHbIE METOAbI
H3Y4YeHHS BeleCTB

U UX NpeBpalleHuii:

e J/[eMOHCTpauuu:

— xomtekiuu «Hedtb» u «YTomby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBI.

e JlaGopaTopHbBIE OMBITHI:

— Ka4eCTBEHHOE ONpENESIEHNE YIiiepoaa
Y BOJIOPOJIa B OPraHUYECKUX BEUIECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3lamMu
IJIaCTMACC, KAy4YyKOB U PE3HHBI;

— MOJEIMPOBAHNE MOJIEKYII
YIJIEBOIOPOJIOB U
raJIOr€HOIIPONU3BO/IHBIX.

e [IpakTuyeckue pabOThI:

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

XapakTepu30BaTh HCTOYHUKHU
YIJIEBOJOPOIHOTO ChIpbsl (HEDTH,
MPUPOJIHBIN Ta3, yroiib), CIIOCOOBI UX
nepepaboTKU U MPaKTUYECKOE
NpPUMEHEHUE TIOy4aeMbIX MPOJTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl [TI03HAHUS — IIPOBEJICHUE,
HaOJII0IEHUE U OMMCAHUE XUMHYECKOTO
JKCIIEpUMEHTA (J1a0OpaTOPHBIE OMBITHI U
IIPAKTUYECKUE PabOTHI).

CrnenoBaTh npaBwiiaMm 0€30macCHON
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAaHUU XUMUYECKOM
NOCYZIbl U 000PY/AOBaHUs, a TAKXKE
IpaBUjIaM OOpALEHUS C BEILIECTBAMU

B COOTBETCTBHU C MHCTPYKIUSAMU
BBITIOJTHEHUS 1a00PaTOPHBIX OIBITOB U
MPAKTUYECKUX pa0OT MO NOJYy4ECHUIO U
U3YYEHUIO OPraHMYECKUX BEILECTB.
ITpencraBnarh pe3yabTaThl
JKCIIEPUMEHTa B hopMe 3amiCH
YPaBHEHHM COOTBETCTBYIOIINX PEAKLIAN
U JIeJ1aTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTH BBIUUCICHUS

JUI ONpPeACTICHUS] MOJIEKYIIIPHON
(bopMyJibl OPraHMUECKOr 0 BEIIECTBA,
10 YPAaBHEHUIO XUMUYECKON PEaKIIHH.
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e PacuérHbie 3a1aum:

— OIpENEICHUE MOJIEKYIISIPHOM
(bopMyIIbl OPraHNYECKOro BEIIECTBA

10 MacCOBBIM JOJIIM aTOMOB
XUMUYECKUX DJIEMEHTOB,;

— Ppacy€Thl IO YPAaBHEHUIO XUMHUYECKON
peakiuu

CaMoOCTOATENBHO IJIAHUPOBATH U
OCYIIECTBIISITh CBOKO ITO3HABATEIIBH YIO
JEATENBHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPYIIOBON ydeOHOM

e TeNbHOCTH

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaep:kamme oprannyeckue coeIMnHeHus

3.1

Cnouptel. @eHon

3

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TAHOJI, XUMHUUYECKOE
CTpoeHHE, PU3NUECKHE U XUMUYECKHE
CBOICTBa (peaKIuu ¢ aKTUBHBIMU
MeTaJllaM{, TaJIOr€HOBOOPOIAMH,
ropeHue), npuMenenue. Bogoponnas
CBs13b. DU3HOIOrHUECKOE ICHUCTBUE
METAHOJIa ¥ ATAHOJIa HA OPraHU3M
YeJI0BeKa.

MHOroaToOMHbIE€ CIIUPTHI: FTUIECHTJIMKOJIb
Y TJIMIEPUH, XUMUYECKOE CTPOCHHUE,
dusznyeckre 1 XMMHUYECKHE CBOMCTBA
(B3auMOJICHCTBUE CO MIETOYHBIMU
MeTaJlJIaMU, KAUECTBEHHAs peaKUs
Ha MHOTOATOMHBIE CITUPTHI).
du3nonornueckoe IenucTBUE

Ha oprasusM vesnoseka. [Ipumenenue
TIMLEPUHA U YTUIICHTIIMKOJIS.

PackpsIBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBISIBJISTh UX XapaKTePHbIE
MIPU3HAKHW ), YCTAHABIMBATh UX
B3aMMOCBS3b, UCII0JIb30BaTh
COOTBETCTBYIOIINE MOHITHUS

IIpY OIIMUCAHUHU COCTABA, CTPOEHHUS U
MPEBPAILLICHUN OPTaHUYECKUX
COCIMHEHUH.

Hcnons30BaTh XMMUYECKYIO CUMBOJIMKY
JUIL COCTaBJICHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIEHHOMN) OpMYIT OpraHUuYeCKUX
BEILIECTB.

Y craHaBiIMBaTh IPUHAIIEKHOCTD
BEILIECTB K OIPEAEICHHOMY KJIacCy

II0 COCTaBy U CTPOCHUIO, HAa3bIBaTh UX
10 CUCTEMATHUYECKON HOMEHKIIATYPE;
MIPUBOJINTH TPUBHUAIbHBIC HA3BAHUS
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®enon. CTpOEHHE MOJIEKYJIBI,
(pu3nyeckue 1 XUMUIECKUE CBONCTBA
¢denomna. TokcuuHOCTh (heHoMa, ero
(bu3HoIOrHYEeCKOe ACHCTBHE

Ha oprasusM uesnoseka. [Ipumenenue
denona

3.2

AJbaeruabl.
KapOoHOBbIE KUCTOTHI.
CnoxxHbie 3pupbl

Anpaerunpl: GopMabIeTuI U
aleTalbJIeTul, XMMUYECKOe CTPOEHHUE,
du3znyuecKkre 1 XMMHUYECKHE CBOMCTBRA
(peakiuu OKUCIIEHUS U BOCCTaHOBJICHMUS,
KauyeCTBEHHBIE PEaKIUH), MOJYyYCHUE U
MIPUMEHCHHUE.

OIIHOOCHOBHBIE TIPEAECITbHBIC
KapOOHOBBIE KUCIIOThI: YKCYCHAasI
KHCJIOTa, XUMUYECKOE CTPOCHHUE,
dusznueckre 1 XMMUYECKHE CBOWCTBA
(obmIue cBoWCcTBA KUCIIOT, PeaKITUs
ATEpUPHUKALINN ), TTIOTYICHUE U
npuMmeHeHue. CTeapruHOBas U OJIEUHOBAS
KHUCIIOTHI KaK MPeCTABUTENN BBICILIUX
KapOOHOBBIX KMCJIOT. Mblla Kak COJIH
BBICIIIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JICUCTBHUE.

CnoxxHbie 3UpPhI KaK MPOU3BOAHBIC
KapOOHOBBIX KuCHOT. ['maponus
CIIOKHBIX 3(pUpoB. KHUpbI Kak

OTJICJIbHBIX TIPEICTaBUTEIICH

KU CJIOPOJACOAEPHKALIUX COCTUHEHNM.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XMMHUYECKHE CBOMCTBA, BaXKHEUIIINEC
CIOCOOBI TTOJTYYEHHUSI TUTTUYHBIX
MIPEACTABUTEIIEH PA3JINYHBIX KJIACCOB
KHUCJIOPOJICOAEPKAIIUX COCTUHEHUI
(MeTaHoNa, 3TaHONA, TJIUMILIEPUHA,
denomna, hopManpaernaa,
aneTanbIAeruaa, YKCyCHOU KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMmalia,
LEJUTIONI03bI ); BBISBIISITH T€HETUYECKYIO
CBSI3b MEXK1Y HUMH U TIOATBEPKIATH €€
HaJIu4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX
pPEaKLMK C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POpMYJI.

OnuceBaTh COCTaB, XUMUYECKOE
CTPOCHHE U IPUMEHEHHE )KUPOB,
XapaKTepU30BaTh UX 3HAYCHHE

JUISL )KU3HEIESI TETbHOCTH OPTraHU3MOB.
Oco3HaBaTh OMMACHOCTH BO3JIECHUCTBUS
Ha YKUBbIE OPTraHU3MBbI ONPEICICHHBIX
OpraHWYECKUX BEIIECTB, MOSCHSITh

Ha TIPUMEPaAxX CIOCOObl YMEHBIICHUS
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IMPON3BOAHBIC I'NTMICPUHA 1 BBICIINX
Kap6OHOBBIX KHCJIOT. FI/I,ZIpOJII/IS KHUPOB

3.3

VrieBoasl

VYraeBoabl: cOCTaB, KjaacCuUKAIIH
yriIeBOJIOB (MOHO-, IU- 1
nonucaxapuibl). I'moko3a —
MPOCTEUIIINI MOHOCAXapHU/I:
OCOOEHHOCTU CTPOEHHUS MOJIEKYIIBI,
dusznyeckre 1 XMuMHUYECKHe CBOMCTBA
TJIIOKO3bI (B3aUMO/ICHCTBHE

¢ ruapokcuaoMm meau(Il), okucnenue
aMMHUAYHBIM PaCTBOPOM OKCHJA
cepebpa(l), BocctaHoBIIeHHE, OPOKEHUE
TJIFOKO3bI), HaX0XKICHUE B MPUPO/JIE,
MIPUMEHEHUE TJIFOKO3bI, OMOJIOTHYeCcKast
POJIb B JKM3HEIEATEIIbHOCTH OpraHu3Ma
yenoBeka. PorocuHTe3. OpykTo3a Kak
M30MeEp TITFOKO3BI.

Caxapo3a — nipeicTaBUTEIIb
JUCaxapuaoB, TUIPOIN3 CaXxapo3bl,
HaX0XJ/IEHHE B PUPOJIE U TPUMEHEHHUE.
Kpaxmain u nesmitonosa kak npupoaHbie
MOJIMMEPBL: CTPOCHHUE KpaxMalia u
L[EJUTIOI03bI, (PU3HUYECKUE U XUMUYECKUE
CBOICTBa KpaxmaJa (TUIPOJIn3,
KaueCTBEHHAsI peaKIys C HOJIOM).
IKCIepUMEeHTAIbHbIE METO/bI
M3Yy4Y€eHHUs] BelIeCTB M UX MPeBPallleHUH:

Y TIPEJIOTBPALLEHUS KX BPEIHOTO
BO3/CHCTBHS HA OPraHU3M YEJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl IO3HAHUS — IPOBEJICHUE,
HaAO0JII0ICHHE U ONTUCAaHUE XUMHUYECKOTO
JKcriepuMeHTa (J1a00paTOpHbBIE OMBITHI U
MpaKTUYECKHE paboThI).

CrnenoBatb npaBuiaM 0€30MacHON
paboThI B 1abopaTopuu

[P MCIOIb30BAHUHA XUMUYECKON
NOCYZIbI U 000PY/AOBaHUS, a TAKXKE
npaBujiaM 0OpallleHus ¢ BEIIeCTBAMHU

B COOTBETCTBHM C HHCTPYKLUSIMHU
BBINOJIHEHHUS J1a00PaTOPHBIX OIBITOB

U TIPAKTUYECKUX paboT MO NOTYyYSHHUIO
Y U3YYEHHIO OPIraHMYECKUX BEILECTB.
IIpencraBisaTh pe3yiabTaThl
JKCIIEpUMEHTA B pOopMe 3aIucu
YPaBHEHUI COOTBETCTBYIOLUX PEAKIIUI
Y JIeTaTh BBIBOJIbI HA X OCHOBE.
[TpoBOAUTE BBIYHMCIICHUS

JUISL OIIpENIeNIEHUSI MOJIEKYJIIPH O
(dbopMyJIbl OpraHUYeCcKoro BellecTBa,

110 YPABHEHUIO XUMUYECKON PEAKIUU.
CaMOCTOATENBHO TUIAHUPOBATh U
OCYIIECTBJISATh CBOKO ITO3HABATEIIbHYIO
JEATENBHOCTD; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBIE OIBITHI:

— TOPEHUE CIIUPTOB;

— B3aMMOJICHCTBUE TIUIIEPUHA
¢ ruapokcuaom meau(Il);

— Ka4CCTBCHHLIC PCAKIIUHU aJIbACTHUI0B

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

— B3aMMOJICVCTBHE Kpaxmana ¢ UOJOM.

e [IpakTrueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCYCHOMR
KHCJIOTBI.

e PacuérHele 3a1aun:

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

— Pacu€Thl 110 YPABHEHUIO XUMHUYECKOU

peaKIIH

y4acTue B IPyNIOBOM yd4eOHOU
NEeATEIIHOCTH

Hroro no pazneny

13

Paznen 4. Azorcogepxaniue

OPraHu4eCKMe COCANHCHUA

4.1

AMUHEL.
AMUWHOKHUCIIOTEIL.
benkn

3

AMMHBI: METWJIAMHH — POCTEUIITNI
[IPEJCTaBUTENIb AMUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (PU3nYecKue u
XUMUYECKUE CBOMCTBA (peaKiuu

PackppiBaTh CMBICT N3y4aEMbIX
MOHATUH (BBISIBJISITh UX XapaKTEPHbIE
MIPU3HAKHN), yCTAaHABIMBATh UX
B3aMMOCBS3b, HCIIOJIb30BATh
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C KUCJIOTaMHU U FOpeHI/IH), HaXOXJACHUC
B IIPHUPOJC. AMUHOKHCIIOTHI KaK

amM(pOTepHbIE OPraHNYECKUE COCTUHEHMUS.

du3nyecKrue 1 XMMUYECKUE CBOMCTBA
AMUHOKUCJIOT (Ha MpUMepe TIIUIUHA).
buosornueckoe 3HaueHHE aMUHOKHUCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoIHbIe TOTMMEPHI.
[lepBuyHas, BTOpu9IHAs U TPETUYHAS
CTPYKTypa 0elIKOB. XUMUYECKHE
CBOMCTBA OEJIKOB: THIPOJIU3,
JIeHATypalusi, KaUeCTBEHHbIE PEaKINu
Ha OCIKH.

JKCnepUMEHTAIbHbIE METO/IbI
M3y4eHUsl BelleCTB M UX MpPeBPalleHUii:
e JleMoHCTpauuu:

— JieHaTypalus OeJIKOB MPU HAarPEBaHUU;
— IIBETHBIC PEAKIIHMH OCIIKOB

COOTBETCTBYIOIIUE MMOHITHUS
IIPY OIIUCAHUHU COCTABA, CTPOCHUS U
MPEBPAILCHU OPraHUYECKUX
COCIUHECHUN.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JIJIS1 COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpami¢HHoMN) (hopMysT OpraHMIeCcKux
BEILIECTB.

OnpenensiTh TPUHAJJIC)KHOCTh BEIIECTB
K OIPENICIICHHOMY KJIACCY MO COCTaBy U
CTPOCHUIO, HAa3bIBATh UX

10 CUCTEMAaTUYECKOW HOMEHKIIATYPE;
IIPUBOJINTH TPUBUAJIbHBIC HA3BAHUS
OTAEJBbHBIX IPEACTABUTEIIEH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, Gu3nIecKue u
XMMHUYECKHE CBOMCTBA, BaXKHEUIIINEC
CIIOCOOBI TTOJTYYEHUSI TUTTUYHBIX
MPEJCTaBUTEIICH a30TCOACPIKAIINX
COeIMHEHU (METHJIaMUHA, TJIUINHA,
OCIKOB).

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

JUIS. OPraHu3Ma YeJI0BeKa.
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Hcnonbs30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl [TO3HAHUS — Ha0II01aTh U
OINKCBHIBATH IEMOHCTPALIMOHHBIN
DKCIIEPUMEHT.

CaMocCTOATENBHO MIJIAaHUPOBATH U
OCYILIECTBIIATH CBOIO MTO3HABATENIBHYIO
JEATENbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON y4eOHOM
NEeATEIIbHOCTH

Htoro no pazneny

3

Paznea. 5. BoicokoMoJieKyJISIpHBbIE COeIUHECHUS

5.1

IInacTmaccel.
Kayuyku. Bonokna

2

OCHOBHBIE MOHSATUS XUMUU
BBICOKOMOJICKYJISIPHBIX COSAMHEHUM:
MOHOMEp, OJIUMEP, CTPYKTYPHOE 3BEHO,
CTETNEHb TOJIMMEPHU3ALIUU, CPEITHSISA
MoJtekyssipHas Macca. OCHOBHBIC
METO/IBl CHHTE3a BEICOKOMOJICK YIS PHBIX
COEIUHEHUH — MIOJIMMEPU3ALS U
MOJIMKOHIEHCAIHSI.

[TnacTMacchl (MOAUATHIIEH,
MTOJIATIPOTTAJIEH, TIOJTU BUHITXJIOPH/I,
nonuctupod). HatypanbHblii u
CUHTETHYCCKUEC KAYIYKH
(OyTamMeHOBbIN, XJIOPOIMPEHOBBIN U
M30MPEHOBBIN). BookHa: HaTypalibHbIE
(XJI0TIOK, IEPCTh, MIENK),
MCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO,

Bianers n3zy4aeMbIMU XUMUYECKUMU
IIOHATUSMU: PACKPBIBATH CMBICII
U3y4aeMbIX [IOHATUN U IPUMEHATD 3TU
IIOHATHS IIPU OIUCAHUU COCTAaBa U
CTPOEHHS BBICOKOMOJIEKYJISIPHBIX
OpraHWYECKUX BELIECTB,

JUTSL OOBSICHEHUS OTAETBHBIX (DAKTOB U
SBJICHUM.

Hcnons30BaTh XMMUYECKYIO CUMBOJIMKY
JUIS COCTaBIICHUS CTPYKTYPHBIX (POPMYIT
BEILECTB U YPABHEHUM PEaKLINI
MOJIMMEPU3ALNH U TIOJINKOHACHCAINH.
OnuceiBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Haunbosee pacrpoCTpaHEHHBIX BUIOB
IIJIJACTMACC, BOJIOKOH; IIPUMEHEHNE

35



Denepanbhast pabouas nporpamma | Xumust. 10—11 kmaccsr (6a30BbIit ypPOBCHB)

BHCKO3a), CHHTETUYECKHE (KalpoH 1
JIaBCaH).

JKCNEePUMEHTAIbHbIE METO/IbI
M3Yy4YeHUsl BeleCTB H MX MpeBpAalleHHii:
e J/[eMOHCTpauuu:

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

B Pa3JIMYHBIX OTPACIIAX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HaOII01aTh U
OIUCHIBATh IEMOHCTPAIIMOHHBIN
SKCIEPUMEHT

Htoro no pazneny 2
OBHIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3lesioB U TEM [IporpammHoOe conepxkaHue
n\1t 4acoB o0y4arommxcs

y4e0HOro mpeMeTa

Paznen 1. TeopeTruueckue oc

HOBbBI XUMHUH

1.1

CrpoeHue aToMOB.
Ilepuoanueckuit
3aKOH U
[Tepuonnueckas
CHCTEMa XUMHUUCCKHX
3JICMECHTOB

JI.1. Menpaeneena

3

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

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

110 OpOUTAISIM B aTOMaX MaJIbIX U
OOJIBIIKMX TIEPUOJIOB. DJICKTPOHHAS
KOH(UTrypanus aToMoB.
[lepuoguueckuii 3aK0H U
[Tepuoanueckas cucTeMa XUMUYECKHX
snemenToB 1. 1. MenpaenceBa. CBs3b
MEPUOJNYECKOr0 3aKOHA U
[Tepnoguyueckol CUCTEMBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEHN
CTPOCHUA aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX
Y CJIO’KHBIX BEUIECTB MO Irpymnmnam u
nepuojiaM. 3HAYECHHUE IEPUOANYECKOTO
3aKOHA U CUCTEMBI XUMUYECCKHX

PackppiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBJISTh UX XapaKTEPHBIE
MPU3HAKHN ), YCTAaHABIIMBATh UX
B3alIMOCBSI3b.

PackpbIBaTh CMBICII IEPUOAUYECKOTO
3akoHa /I. 1. MenaeneeBa u
JIEMOHCTPUPOBATH €TO
CHUCTEMATU3UPYIOUIYIO,
OOBSICHUTEIIBLHYIO U MIPOTHOCTUYECKYIO
GyHKIUY.

XapakTepu3oBaTh 3JIEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
71eMeHTOB 1—4 nmepuo 0B, UCTIONb3Ys
MOHATHSA S-, P-, d-PJEKTPOHHbBIC
opOuTaIU, YHEPTETUUECKHE YPOBHHU.
OOBSACHATH 3aKOHOMEPHOCTH
W3MEHCHHS CBOMCTB XUMHYECKHUX
3JIEMEHTOB U UX COSJIMHCHUM

0 TIEPUOJIaM U TpyIrnam
[leproaruueckon CUCTEMBI

. . Menneneena
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anemenToB J[.1. MenaeneeBa

B Pa3BUTHUM HAYKH.
JKCnepUMEHTAIbHbIE METO/IbI
U3y4eHUsl BelleCTB M X MpeBpalleHuil:
e J/[eMOHCTpauuu:

Buaer Tabmun «Ileprnonudeckas cucrema
XUMHUYECKHX IJICMEHTOB

J.1. MenpaeneeBay

1.2

CrpoeHue BelecTna.
Mmuoroo6pasue
BEILIECTB

CrtpoeHue BellecTBa. XUMHUYECKAsI CBSA3b.

Bunsl (koBasieHTHas! HEMIOJISIpHAS U
noJisipHasi, MOHHAsI, METAJUTMYECKas) 1
MEXaHU3Mbl 00pa30BaHUsI XUMUYECKON
CBs13U (OOMEHHBIN U JIOHOPHO-
aK1enTopHbii). BomopoaHas cBsi3b.
BanentHocTb.
DIJIEKTPOOTPULATENBHOCTh. CTENEHb
okucieHus. KaTuoHbl 1 aHUOHBI.
BemecrBa MonekysipHOro u
HEMOJIEKYJIIPHOTO CTPOECHUSI.

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

[ToHsATHE O TUCTIEPCHBIX CHCTEMAX.
Nctunnbie pactBopel. KonndecTBeHHbIE
XapaKTepUCTUKHU paCTBOPOB (MaccoBas
JIOJISI BEILIECTBA B PACTBOPE).

PackpsiBaTh CMBICT U3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSATh 3TH TTOHSATHUS
IIpY ONUCAHUU COCTAaBA U CTPOCHUS
BEIICCTB, JJIs1 OOBICHEHUS OTICIbHBIX
(bakToB U SBICHUH.

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

B COCMHEHUSIX; TUI KPUCTAIUTMIECKON
PEETKN KOHKPETHOI'O BEILIECTBA.
OrnpenensTh BaJIGHTHOCTh U CTETIEHb
OKHCJICHHSI XHUMHYECKHUX DJIEMEHTOB

B COCMHEHUSIX PA3JIMYHOTO COCTaBa.
[IpoBOIUTH BBIYMCIICHUS

C MCITOJIb30BAHUEM ITOHSATHS «MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPEY.

Braners n3ydaeMbIMU XUMUYECKUMU

38



Denepanbhast pabouas nporpamma | Xumust. 10—11 kmaccsr (6a30BbIit ypPOBCHB)

Krnaccugukanus HeopraHU4ecKux
coenuHeHur. Homenkiarypa
HEOPraHWYECKUX BELIECTB.
JKCIEepUMEHTAIbHbIE METO/bI
U3y4YeHUS BELIeCTB M X NMpeBpPaLllCHUI:
e /lemoHCTpauuu:

— MOJEJIA KPUCTAUIMYECKUX PELIETOK.
e Pacu€rnble 3anaumn:

— PpacyeTsl C UCITOJIb30BAHUEM ITOHSATHS
«MaccoBas 10JIs1 pAaCTBOPEHHOT' O
BEILIECTBAY

1.3

XUMHYECKUE
peakuuu

Xumuueckas peakius. Knaccudukanus
XUMHAYECKUX PEAKINNA B HEOPraHUYECKOU
Y OPraHUYECKON XUMUU. 3aKOH
COXpaHEHHMs MacChl BELECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLCHUS YHEPTUU
IIPU XUMHYECKUX PEAKLIUAX.

CKOpoCTh peakIium, €€ 3aBUCUMOCTh

OT pa3InYHBIX pakTopoB. OOpaTUMBbIe
peakuny. XMMUYECKOE PaBHOBECHE.
@DaKTOpBbI, BIASIOLIME HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHSI.

[Tpuanmn Jle Hlatense.
DIIEKTPOIUTHYECKAS JUCCOLUALINS.
CusnbHbIe U criadble 31eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas,
HEeUTpasbHasi, 1enouHas. BomopoaHbii

MOHATHUSIMH.
OOBACHATH 3aBUCUMOCTb CKOPOCTH
XUMUYECKON peaKIMy OT Pa3IMYHbIX
(bakTopoB.

OmnpenensaTs XapakTep CMEIICHHUS
XHUMHYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEUTHETO
BoznericTBus (nmpunnun Jle [larense).
CocTaBisTh ypaBHEHHUSI PEAKLIHIA
Pa3IMYHBIX TUIIOB; IMOJHBIC U
COKpaIlIEHHbIE YPABHEHUS PEaKIUU
MOHHOTO OOMEHA, YUYUTHIBAs yCIOBHUSA,
IIPU KOTOPBIX 3TH PEAKIINU UIAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
HaOJI0/ICHNE U OMTMCAHNE XUMHYECKOTO
IKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIC U
7a00paToOpHbIE€ ONBITHI, TPAKTUYECKUE
paboThl): MO OMPEICTICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIIUi
HMOHHOTO OOMEHa, BIUSHUIO PA3INIHBIX
(hakTOpOB HAa CKOPOCTh PEAKIUN.
CrnemoBath mpaBuiIaM MOJTb30BAHUS
XUMHUYECKOM MoCyI0i 1 1a00paTOpHBIM
000py/1I0BaHHEM.

[IpencraBnarh pe3yiabTaThl
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nokazatenb (pH) pactBopa. Peakinu
MOHHOT0 0OMEHa B OPraHMYECKON U
HEOPraHWYECKOM XUMUHU.
OKUCINTENBHO-BOCCTAHOBUTEIILHbBIC
peakuuu. [loHstue 06 351eKTpoOIH3E
pacIiaBoB M pacTBOPOB COJICH.
[IpuMeHneHue IIeKTpoIn3a.
JKCIepUMEHTAIbHbIEC METOAbI
M3y4YeHHUs] BelleCTB 1 UX MPeBpPallleHu:
e J/leMoHCTpanuu:

— pa3JIokKEHHE MEPOKCUIa BOAOPOIA

B NMPUCYTCTBUM KaTan3aTopa.

e JlaGopaTopHbI€ OMBITHI:

— IPOBEACHHUE PEAKIIMA HOHHOTO
oOMeHa;

— OIpeJiesieHre Cpeibl paCTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCATHLHOTO
WHJIUKATOpA.

e [IpakTHueckue pabOTHI:

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

e PacuérHrle 3a/1a4u:

— pacyeThl 0 YPaBHEHUSIM XUMUYECKHUX
peakiui, B TOM YUCIIe
TEPMOXUMUYECKHUE PACUETHI

XUMHUUYECKOT0 IKCIIEpUMEHTa B popme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIINX
peaKuuii U e1aTh BHIBOIBI HA UX
OCHOBE.

[TpoBOIUTE BEIYHCIICHUS

110 YPaBHEHUSM XUMHUYCCKUX PEAKIINH,
B TOM YHCJIE TEPMOXUMHUYECKHE
pacu€Thl

Hroro no pasneny

13
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Paznen 2. Heopranuueckasi Xumust

2.1

MeTtayuibl

6

Mertamnsl. [lonokeHne MeTamuioB

B [Ieprnoanueckoil cucreMe XuMHUYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOEHUS
AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB. O6mue hu3nyeckue CBOMCTBA
MeTauioB. [Ipumenenue metamion

B ObITY, Ipupojie u TexHuke. CrijiaBbl
METAJIOB. DIEKTPOXUMHUUECKUH Pl
HanpspKeHu MetaiioB. OO01Me crnocoObl
nojiyueHust MmetayioB. Kopposus
MeTamuioB. CiocoObl 3alUThI

OT KOPPO3HH.

OO0mrast XapaKTEPUCTHKA METAJITOB
riaBHBIX moArpynn (IA-rpymma,
ITA-rpynma) [lepuogudeckoit cucTembl
XUMUYECKUX DJIEMEHTOB. AJTIOMUHHM.
AmMdoTepHbIe CBONCTBA OKCHIA U
TUAPOKCUIA ATTFOMUHUSL.

OO611ast XxapakTepUCTHKA METAIIOB
no6ouHbIX moarpymi (b-rpymm)
[leproauyeckoit CUCTEMBbI XUMUYECKHUX
AJIEMEHTOB: ME/lb, IIMHK, XPOM, JKEJI€30.
Baxueiimme coequHEHNS METAJIIIOB
(OKCHUJIBI, TUIPOKCHU/IBI, COJIN).
IKCNePUMEHTAIbHbIE METOIbI
U3Yy4YeHHs BellleCTB U UX MpPeBpaIleHuil:

PackpeiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MIPU3HAKHU) U IPUMEHSThH 3TU MOHITHUS
MIpY ONHUCAHUU COCTaBa U CTPOCHUS
BEIICCTB, JJI1 OOBICHEHUS OTACIbHBIX
(axkTOB U SIBICHU.

OOBSCHATH 00IIIME 3aKOHOMEPHOCTH

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

B [lepnognueckon cucreme
XHUMHYECKHUX DJIEMCHTOB

. . Menneneena.

XapakTepu3oBath (OMUCHIBATH) O0IIKE
XUMHYECKHE CBOMCTBA METAJJIOB, UX
BOKHEUIINX COCTMHECHUN, TOATBEPKAas
ATO OMHUCAHUE TPUMEPaAMU YPABHEHUI
COOTBETCTBYIOIIUX XUMUYECKHUX
peaKuil; MPUMEHECHUE METAIIOB

B Pa3JIMYHBIX 00JACTAX, a TAKKE
HCITOJIL30BAHUE UX JJIS CO3IaHMs
COBPEMEHHBIX MaTEpPUAJIOB U
TEXHOJIOTHM.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTh OKUCIIUTEIBHO-
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e J/lemoHCTpauuu:

— KOJUIeKIUS «MeTalibl ¥ CIJIaBbI».

e JlaGopaTopHbI€ OMBITHI:

— B3aUMOJICHCTBUE THIPOKCHIA
QTFOMUHUS C PaCTBOPAaMHU KHUCIIOT H
IIeJI04eH;

— KAQ4ECTBEHHBIC PEAKIINHU HA KATHOHBI
METaJUIOB.

e [IpakTHyeckue pabOTHI:

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

e PacuérHbie 3a1a4u:

— pacueTrbl Macchl (00beMa, KOJIMYeCTBa
BEIIECTBA) MPOAYKTa PEAKIUH, ECIIU
OJIHO M3 BEUIECTB JaHO B BUJIE PaCTBOPA
C OMPEAETIEHHOW MaCCOBOW OJIEH
PacTBOPEHHOTO BEIIECTBA

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

Hcnonbs30BaTh €CTECTBEHHO-HAYYHBIE
METO/bl IO3HAHUS — IPOBEJICHHUE,
HaAO0JIIO/ICHHE U ONTMCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
71a00paTOpHBIE OMbBITHI, TPAKTHUECKHE
paboThI).

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

CrnenoBatrh npaBuUiIaM MOJIb30BaHUS
XUMHUYECKON NOCYA0M 1 1a00paTOpHBIM
000py10BaHUEM.

[TpoBOIUTE BBIYMCIICHUS

110 YPABHEHUSIM XUMHUYECKHX PEAKLUH.
CaMOCTOSTENBHO TUIAHUPOBATh U
OCYILIECTBIIATH CBOIO MIO3HABATEIIbHYIO
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JEATEeNIbHOCTD; MIPUHUMATh aKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
JEeATEeIIbHOCTU

2.2

Hemerainbr

Hewmerannesl. [lonoxxeHue HeMeTaII0B

B [ leproinyeckon cucTeMe XUMHAYECKUX
anemenToB J[.1. MenaeneeBa u
OCOOEHHOCTHU CTPOEHUS ATOMOB.
dusuyeckue CBOMCTBA HEMETAJIJIOB.
AJIOTpONUs HEMETAIIOB (Ha MPUMEpe

KHCIJIOPOJIa, cephl, pocdopa u yrieposa).

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

JKcnepUMEHTAIbHbIE METO/IbI
H3y4eHHUs BellecTB

U MX IpeBpallleHU:

e /lemoHCTpauuu:

— o0paslbl HeMETalIOB;

— B3aMMO/ICMCTBHUE MEJIU C a30THOU
KUCJIOTOM pa3IMYHON KOHLICHTPAIMH.
e JlaGopaTopHbI€ OMBITHI:

— Ka4E€CTBEHHBIE PEaKIMX HA aHUOHBI U
KaTHOH aMMOHHUS.

PackpbiBaTh CMBICIT U3y4aE€MBbIX
MOHATHUH (BBIJICTIATH UX XapaKTEPHbIE
MPU3HAKHU) U IPUMEHSTH 3TU MOHITHUS
MIPU OMKUCAHUU COCTABA U CTPOEHUS
BEIIIECTB, 1151 OOBSICHEHUS OTIENbHBIX
(haKkTOB U SIBJICHUM.

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB HEMETAIJIOB 1 UX
COCIMHEHUN C YUETOM CTPOEHUS UX
aTOMOB H ITOJIOJKCHUS

B [lepnognueckoni cucreme
XUMHYECKHUX DJIEMECHTOB

. . Mennaeneena.

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

XapakTepu30BaTh BIUSHUE HEMETAIOB
1 UX COCTMHCHHMH Ha JKUBBIC
OpraHU3MbI; OMMUCHIBATH IPUMEHEHUE

B Pa3JIMUHBIX 00JIACTSAX MPAKTHUYECKON
JIESITEILHOCTH YeJIOBEKa.
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o [IpakTrueckue pabOTHI:

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

e Pacu€rHble 3anaum:

— pacydeThl MacChl BEIIEeCTBA

WM 00BheMa Ta30B 110 U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE MU
00BEMY OJTHOTO U3 Y4aCTBYIOIIUX

B PEAKIMHU BEIECTB; PACUEThl MACCHI
(oOBeMa, KoIMuecTBa BEIECTBA)
IPOAYKTOB PEaAKIINH, €CIIU OJTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTaHUYCCKUX U
OpPraHHYECKUX
BEIIECTB

Heoprannueckue u oprannyeckue
kucnotel. Heopranmueckue u
OpraHu4YecKue oCHoOBaHUs. AMDOTEpHBIE
HEOPraHUYECKUE U OPraHUYECKUE
coequHeHusd. | eHeTnueckas CBSI3b
HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECCTB

[ToaTBepk1aTh CyeCTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHUYECKUMU BEILECTBAMU

C IIOMOILBIO YPaBHEHUN
COOTBETCTBYIOIIUX XUMHYECKUX
pEaKILINH.

PackpbiBaTh CyIIHOCTb OKHUCIUTEIBHO-
BOCCTaHOBHTEJIbHBIX PEAKIIHii
NIOCPEACTBOM COCTABJICHHUS
AJIEKTPOHHOTO OaaHca ITUX PEaKIui.
[IpoBomuTh peakuny,
MOJTBEPKAAIOIINE XapaKTepHbIE
CBOICTBA U3y4aEMbIX BELIECTB,
pacro3HaBaTh ONBITHBIM NYTEM
AHUOHBI, IPUCYTCTBYIOLME B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HAO0JII0/ICHUE U ONTUCAHUE 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 MOCy10i U 1a00paTOpHBIM
000py10BaHHEM.

[IpoBOAUTH BBEIYUCICHUS

10 YPaBHEHUSIM XUMHUYECKUX PEaAKIIHA.
CaMocCTOATENBHO MIJIAaHUPOBATH U
OCYILECTBIISITH CBOIO TTO3HABATENbHYIO
NesITebHOCTD; IPUHUMATh aKTHBHOE
y4acTHE B IPYNIIOBON yueOHOU

JEATENbHOCTH
Hroro no pazneny 17
Pazgen 3. XumMus u ;Ku3Hb
3.1. | XuMus ¥ KU3Hb 4 Ponb xumMuu B obecrieueHuu PackpsiBaTh poJib XUMHUU B PELIEHUU

JKOJIOTMYECKOM, YHEPreTUUECKOU U
MUIIEBON 0€30IMaCHOCTH, Pa3BUTHH
MenuiuHbl. [loHaTHE 0 HAYYHBIX
METOJ1aX ITO3HAHUS BEIECTB U
XUMUYECKUX PEAKIUAM.

[IpencraBnenust 00 0OIMIMX HAYIHBIX
MPUHIKUNAX MPOMBIIUIEHHOTO MOJYy4eHUS
BOKHEUIINX BElIECTB (Ha MpuMepax
IIPOU3BOJICTBA AMMUAKA, CEPHOU
KHUCJIOTBI, METAHOJIA).

UenoBek B MUpPE BEIIECTB, MAaTEPUATIOB U
XUMHUYECKUX PEAKIINI: XUMUS U
3I0pOBbE YEJIOBEKA; MpaBUa
KCMOJIb30BaHUS JIECKAPCTBEHHBIX

SHEPIreTUYECKUX, ChIPhEBBIX U
IKOJIOTHYECKUX MPOOJIEM YEIOBEUYECTBA,
OMUCHIBATh OCHOBHBIE HAIIPABIICHUS
Pa3BUTHUS XUMHUECKON HAYKU U
TEXHOJIOTUH.

[IpuMeHsTh NpaBuiia 6€301acHOrO
oOpalieHus ¢ BeIecTBaMH,
UCIIO0JIb3YEMBbIMH B TTOBCETHEBHOM
YKW3HU, TTpaBUjia TOBEJCHUS B LEISAX
cOEpEKEHUS 3I0POBBS U OKPYKaIoIeH
MPUPOJIHOM CpelIbl; IOHUMATh BPE
(omacHOCTh) BO3/ICUCTBHS HA )KUBBIC
OpraHU3MbI ONPEEIECHHBIX BEIIECTB
cMbic nokazarens [IIK, mosicHsATh
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npenapaToB; MnpaBuiia 0€30MacHOTO Ha MpUMepax cocoObl YMEHBIIICHUS U
HCIIOIb30BaHUS MIperapaToB OBITOBOM MPEIOTBPALLICHUS UX BPEIHOIO

XHUMHHU B ITIOBCEIHEBHOM KU3HU. bbITOBasg | BO34€HCTBUA.

XUMUYECKasi TPaMOTHOCTD AHaIM3UPOBaTh U KPUTHUYECKHU

OIICHMBATh WH(OPMAIIHIO, CBI3aHHYIO

C XUMHYECKUMH TIPOIIeCCaMU U UX
BIIMSTHHEM Ha COCTOSTHHE OKPYXKAIOIIeH
Cpepl.

Hcnonb30BaTh MOTy4EHHBIE 3HAHUS
IpencTaBiieHus o chepax
NeSATENHHOCTH, CBI3aHHBIX C HAYKOW H
COBPEMCHHBIMH TEXHOJIOTHUSMH, KaK
OCHOBY JIJI1 OPUEHTAIINH B BEIOOPE
cBoel Oymyrel mpodeccHoHaTbHOU
JeSITEeTbHOCTH.

[TpuHUMaTh yuactue B 00CYXICHUH
po0JIEM XUMUUYECKON M IKOJIOTHYECKON
HaIPaBJICHHOCTH, BBHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO TIPOOIeMe U
npejyiaraTh BO3SMOXHBIC TTYTH €€

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