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OenepanbHas pabodas mporpaMma Mo ydyeOHoMy mpeamery «Xumus» (0a30BbIid
ypoBeHb) (mpeaMeTrHas o00sacTh «EcCTecTBEHHO-HAy4dHblE MPEIMETh») (nanee
COOTBETCTBEHHO — IIPOrpaMmMa M0 XMMUH, XUMHUS1) BKIIOYAET MOSICHUTENbHYIO 3aIHCKY,
cofepkaHue 0Oy4eHHUs, TUIaHUPYEMBbIE PE3yJbTaTbl OCBOCHHS NMPOrPaMMBbl 110 XUMUH,
IUIAHUPYEMBIE PE3YJIbTaThl, TEMAaTUYECKOE TUIAHUPOBAHUE.

[TosicHuTenbHasT 3amKMcKa OTpakaeT oOIIMe IEeTd W 3aJauyd HU3YYCHHUS XUMUHU,
XapaKTEPUCTUKY TCHUXOJOTMUYECKUX MPEANOChIIOK K €€ HM3YyYeHHI0 O0y4arolIMMMCH,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TaKXe IMOAXOIbl K OTOOpY COAEp’KaHUsi,
K OIpEACNICHUIO IUIAHUPYEMBIX pE3yJNbTaTOB M K CTPYKType TEeMaTH4eCKOro
TUTAHUPOBAHUS.

Copepxanue o00y4deHUsI PpaCKpbIBAE€T COJAEpXKATEIbHbIE JIMHUHU, KOTOpHIE
npeaaraloTcs A 00s13aTeIbHOT0 U3YYEeHHsS] B KaXKJIOM KJlacCe Ha YPOBHE CpPEIHETO
o01iero oopa3oBaHuUs.

[Inanupyembie pe3yabTaThl OCBOCHMS MPOrpaMMbl IO XUMHUU BKJIIOYAIOT
JMYHOCTHBIE, METallpeJIMETHBIE PE3yJbTaThl 32 BECh NEpPHUOj] OOy4EHHS Ha YpPOBHE
cpeaHero oOmIero o0pa3oBaHMs, a TAKXKE MPEIAMETHBbIC JOCTIXKEHUS O0y4Jarolierocs
3a KaX]IbIil ToJ 00y4YeHusI.

INOACHUTEJIBHAA 3AIINCKA

[IporpamMmma 1Mo XuMHM Ha ypOBHE CPEIHEro 00IIero oopa3zoBaHusi pa3paboTaHa
Ha ocHOBe @DexepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuu
B Poccuiickoit ®denepanun», TpeOOBaHMI K pe3yiabTaTaM OCBOCHHUS ¢eaepanbHON
oOpa3oBarebHOM MporpaMmbl  cpeaHero obmiero obpazoBanus (DPOII  COO),
npencTaBlieHHbIX B DenepalibHOM TOCYJapCTBEHHOM OO0pPa30BaTEIbHOM CTaHIApTe
COO, c¢ yu€érom Konneniuu mpenogaBaHus y4eOHOTO mpeaMeTa «XHUMH
B o0Opa3oBaTesbHBIX opranuzanusax Poccuiickoit denepaiu, peann3yrmmnx OCHOBHbIE
oOpa3oBaTelNbHBICE MPOrPAMMBI, W OCHOBHBIX TOJIO)KeHHH «CTpaTeruy pa3BUTHS
BocriuTanus B Poccuiickoit @enepannu Ha nepuox a0 2025 roma» (Pacmopsbkenme
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.)

OcCHOBY MOJIXOA0B K pa3pabOTKe MPOrpaMMBbl MO0 XUMHH, K OMPEACTICHUIO OOIIeH
cTpaTeruu OOy4eHHs, BOCHUTAHMS M PA3BUTHSA OOYYAIOIIMXCS CPEACTBAMHU y4EOHOrO
npeamera «Xumus» a1 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTaBWJIU
koHUentyanpHble nonokeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH —LIEJEH,
CollepKaHUs, PE3yJbTaTOB OOy4eHUST M TpeOOBAaHUM K YpPOBHIO MOJTOTOBKU
BBIITYCKHHUKOB.

B cooTBeTcTBUM C JaHHBIMU TIOJIOKEHUSIMHU TIporpamMma Mo Xumuu (06a3oBbIi
YPOBEHB) Ha YPOBHE CPEIHETO OOIIEro 0Opa30BaHUS:

yCTaHABJIMBACT 00s3aTelbHOE (MHBApUMAHTHOE) TMPEAMETHOE COJICP)KaHUE,
OIpe/ieNisieT KOJMYECTBEHHbIE U KAU€CTBEHHBIE €r0 XapaKTEePUCTUKU HA KaXKJOM JTarie
W3y4YeHUsl MpeaMeTa, MPeIyCMaTPUBAET MPUHIUIBI CTPYKTYPUPOBAHUS COJEPKAHUS U
pacnpenesnieHus ero 1o Kjiaccam, OCHOBHBIM pa3jieliaM U TeEMaM Kypca;
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NaéT MPUMEPHOE pachpeielieHue y4eOHBIX 4acoB MO TEMATHYECKUM pasleliam,
PEKOMEHAYET NPUMEPHYIO MOCIEA0BATEIIbHOCTh HM3YYEHHUS OTHAEIBHBIX TEM Kypca
C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTMKH y4eOHOro Ipoiiecca,
BO3pacCTHBIX 0coOeHHOCTeM oOyyaromuxcs 10—11 kmaccos;

JaET METOIMYECKYI0 HWHTEPIpETalri0 LelNed H3y4eHHUs MpeAMeTa Ha YPOBHE
COBPEMEHHBIX  TMPUOPUTETOB B  CHUCTEME CpeaHero oOmero oOpa3oBaHwUS,
COJIEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OCHOBHOM
o0pa3oBaTebHOM MPOrpaMMbl  CpeHEro o00Imero o0pa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJOB  y4e€OHO-IO3HABaTEIbHOU
JeSTeNIbHOCTH O0ydYaromierocs IO OCBOGHHMIO conaepikaHus npeamera. [lo Bcem
Ha3BaHHBIM TIO3UIMSIM B TMpoOrpaMMe 10 XUMHU COOJIIOJeHA TMPEEMCTBEHHOCTD
c ¢denepanpbHOl paboueld MporpaMMoON OCHOBHOT'O OOIIEro oO0pa3oBaHUsI MO XUMHUU
(mia 89 knaccoB 00pa3oBaTENbHBIX OpraHu3aluii, 0a30BbIA YPOBEHB).

XuMHuueckoe o0pa3oBaHUE, MOJIYy4aeMOE BBITYCKHHKaMU 0O0lIe00pa3oBaTelbHOM
OpraHu3alliy, SIBISETCS HEOTHEMJIEMOM dYacTbio HUX 0Opa3zoBaHHOCTH. OHO CIYXHUT
3aBEpLIAIOIIMM JTaloOM pealu3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM ypOBHE
KITIOYEBBIX LIEHHOCTEH, MPUCYIIUX LETOCTHONW CUCTEME XUMUYECKOro 00pa3oBaHus. DTH
LEHHOCTH KacaloTCs MO3HAHHUS 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHUS U
o0IIel KyabTypbl YeENOBEKa, a TaKKe HKOJIOTMYEeCKM OOOCHOBAHHOT'O OTHOIIEHUS
K CBOEMY 3/I0pOBbIO U TNPUPOAHON cpene. Peamusyercss xumuueckoe oOpa3zoBaHHE
OOy4JarIMXCcs Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHUS CPEICTBAMH Y4eOHOTO
npeamera «XUMHUS», COJIEPKAHUE U MOCTPOCHHE KOTOPOro OMPEAENIEHbl B IPOrpaMMe
M0 XUMUM C YUETOM cCrielM(pUKU HAYKUM XUMHUM, €€ 3HAUCHHUs B MO3HAHUU TPUPOABI U
B MaTepuajbHOM KW3HU OOIIEeCTBA, a TakXke C YydéroM oOmmx 1eneil u
MPUHIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEAHEro OOIEro
obpazoBanusi B Poccuiickoit ®enepauuu. Tak, Hanmpumep, npu (popMUpOBaHUU
COZIEpKaHUs TpeaMeTa «XUMHUS» YUYTEHBI CIEAYIONIUE TOJIOKEHUS O Crherudpuke u
3HAYCHUU HAYKU XUMUH.

XuMHSI KaK DJJIEMEHT CHCTEMbl ECTECTBEHHBIX HAyK WIpacT OCOOYI0 POJb
B COBPEMEHHOI LIMBUIN3AIlMH, B CO3JJaHUU HOBOW 0a3bl MaTepHanbHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJ] B JOPMUPOBAHUE PAIMOHATBHOIO HAYYHOT'O MBIIILJICHUS, B CO3/IaHUE
LEJIOCTHOTO TPENCTaBICHUs 00 OKpYXKalolleM MHUpE KaK O E€AUHCTBE NPUPOIBI U
4elioBeKa, KoTopoe (GopMupyercs B XMMHHM Ha OCHOBE IMOHUMAaHHUS BEIIECTBEHHOI'O
COCTaBa OKPYXKAIOUIEro MUPa, OCO3HAHUS B3aUMOCBA3U MEXIY CTPOCHUEM BEILLECTB, UX
CBOICTBAMU Y BO3MOXKHBIMHU OOJIACTSAMH TPUMEHEHHUSI.

TecHO B3aMMOJACUCTBYS C JPYrMMHM €CTECTBEHHBIMHM HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCTbI0 MHUPOBOW KYJBTYPbI, HEOOXOAMMBIM YCIOBHUEM YCIIEIIHOTO
Tpyda M KU3HM Kaxjoro uieHa oOmiectBa. CoBpeMeHHass XUMHUS Kak Hayka
co3uiarelsibHas, Kak HayKa BHICOKMX TEXHOJIOTHI HaIpaBJIeHa Ha PEIlIeHUE II100aIbHbIX
po0JIeM YCTOWYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHhEBOM, SJHEPTE€TUUECKOM, MUIIIEBOMH,
HKOJIOTUYECKON O€30MacCHOCTH U OXPaHbl 37J0POBbSI.
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B cooTBeTcTBUM ¢ 00LTUMU LEISIMU U TPUHITUIIAME CPEAHET0 0011Iero 00pa3oBaHUs
cogepkanue mpenmera «Xumus» (10—-11 kmaccel, 0a30BbIA  ypOBEHb H3YUEHHS)
OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OONIEKYIBTYPHYIO MOJATOTOBKY O0Yy4YarOIIuXcs,
HEOOXOAUMYI0O WM JUIsl BBIPAaOOTKHM MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHHUS B JKM3Hb COIIMYyMa, MPOJOJKEHUS 00pa30oBaHUs B PA3JIUYHBIX 00JACTHX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBasomUMHy MpeaAMeTa « XUMUSD» SIBISIFOTCSL 6a30BbIe Kypchl — «Opranudeckas
xumMus» U «OO0IIast 1 HeOpraHUYECKas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJCPKAHUS
KOTOPBIX SIBJISIIOTCSL OCHOBBI 0a30BOM HAayKH: CHUCTeMa 3HAHUN [0 HEOPraHW4ecKou
XUMUU (C BKJIIOYEHHEM 3HAaHWM U3 OOlmeld XWMHUHA) W OPraHMYeCKOW XHUMHH.
dopmMupoBaHUE JAHHOM CHUCTEMbl 3HAHUW NpU HU3YYEHUH IpeaMera oOecreynBaeT
BO3MOXXHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHSTHI,
3aKOHOB U TEOPHUI XUMUMU.

Crpykrypa coaepxaHusi KypcoB — «Opranuueckas xumusi» U «OOmas wu
HEOpPraHUYECKask XUMHUsH» chopMUpOBaHa B IPOrPAMME 110 XMMHUHU Ha OCHOBE CHCTEMHOTO
MoaX0/la K WM3YUYCHHIO Y4YeOHOro wmarepuajia ©  OOYCJIOBIIGHA HCTOPUYECKHU
O00OCHOBaHHBIM PA3BUTHEM 3HAHWW HAa OMPEICIEHHBIX TCOPETHUYCCKUX YPOBHSX. Tak,
B KypC€ OPraHM4eCKOW XMMHHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPHUH CTPOCHHS OPraHUYECKUX COCUHEHU, a TAK)KE€ Ha YPOBHE CTEPEOXUMUYECKHUX U
AJIEKTPOHHBIX TPEJICTABICHUN O cTpoeHuu BemlecTB. CBelieHust 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAlOTCA B Pa3BUTUU — OT YIJIEBOJOPONIOB IO CIOXKHBIX OMOJIOTUYECKH
AKTUBHBIX COCIUHEHUW. B Kypce OpraHM4eckod XHMHUHM TOJIY4YarOT pPa3BUTHE
chopMUPOBaHHBIE HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUsI TEpPBOHAYAIbHBIC
MPEACTaBICHUS O XUMHUYECKOM CBS3M, KIACCU(PUKAIIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX CTPOEHUS, O XUMUUYECKOU PEaAKIIUH.

[Tom HOBBIM yrjioM 3peHHss B TpeaMeTre «XUMHS» 0a30BOrO  YpOBHS
paccMaTpuBaeTCsl M3YYEHHBIM HAa ypPOBHE OCHOBHOTO OOMIETO0  0Opa3oBaHUS
TEOPETUIYECKUN MaTepual U (PaKTOJIOTHIECKUE CBEIICHUS O BEIIECTBAX M XUMHUYECKON
peakiuu. Tak, B yacTHOCTH, B Kypce «OO01as 1 HeOpraHuIecKast XUMHUs 00yJaroImMCs
MPEAOCTABISIETCS.  BO3MOXXKHOCTh  OCO3HAaTh 3HAYEHHUE TIEPHOJWYECKOr0 3aKOHa
C OOIIETEOPETUYECKUX U METOJOJOTUYECKUX MO3UIIUM, TIy0XKe MOHATh UCTOPHUUECKOE
n3MeHeHne (QYHKIMKA 3TOro 3aKoHa — OT oOoOmaromeid 10 OOBICHSIOIMIEH U
MIPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHWM O BaXHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUH,
CBOICTBaX W MNPUMEHEHHUM, a TaKXKE O XMMHUYECKUX PEaKIUAX, MX CYIIHOCTU H
3aKOHOMEPHOCTSX MPOTEKaHUsA JIomnojHgeTcs B Kypcax 10 u 11 kiaccoB anemeHTamu
CoJiepKaHusl, UMEIOIUMU KYJIbTYPOJOTUUECKUN U TIPUKIAAHON XapakTep. DTU 3HAHUS
CMOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3U XUMHH C JPYTUMH HAyKaMU, PacKphIBAIOT €
pOJb B TIO3HABATENBHOM M MPAKTUYECKOW JESITEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHUS K TPOIECCY TBOPYECTBA B O0JIACTU TEOPUHM M MPAKTHUECKUX
MPWIOKEHUN XUMHUHU, TOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO
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U JIMYHOCTHO 3HAYUMBIX MpOoOJeMaX, CBA3aHHBIX C XUMUEU, KPUTUUECKH OCMBICIUBATH
uHMOPMAIINIO U IPUMEHSATH €€ JIJIs MONOJHEHUS 3HaHUM, PeIIEHUs] MHTEUIEKTYaIbHbIX
U DKCIIEPUMEHTAIBHBIX HCCIICIOBATEILCKUX 3a1ad. B memom copepxanHue ydeOHOTO
npenMera «XUMUS» JAaHHOTO YPOBHS HM3YUCHHS OPHUEHTHUPOBAHO Ha (HOPMHUPOBAHUE
y 00y4YaroIIuXCsi MUPOBO33PEHUECKON OCHOBBI JJIsI MOHUMaHUA (DUIOCOPCKUX HJIEH,
TaKMX KaK: MaTepuaJbHOEC EIUHCTBO HEOPraHWYECKOrO0 M OPraHWYecKoro Mupa,
OOYCIIOBJIECHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOEHHEM, I103HABAEMOCTb
MIPUPOIHBIX SBICHUMA MyTEM DKCIIEPUMEHTA M PEIICHUS TPOTUBOPEUHI MEKy HOBBIMU
dbakTaMu W TEOPETUYECKUMH TMPEANOCHUIKAMHU, OCO3HAHWE POJIA XUMHUU B PEIICHUU
HKOJIOTHYECKUX MpOoOJeM, a TakKe MpoOsieM COEpPEeKeHHS] YHEPTreTUUECKUX PECYpPCOB,
CBIPbS1, CO3/IaHUSI HOBBIX TEXHOJIOTUH U MaTEPUAJIOB.

B nane pemenus 3a7ad BOCHHUTAaHUS, Pa3BUTHUS U COLMAIM3AIUMU O0YYarOUIUXCs
MPUHSATHIE TPOrPAMMON IO XMMUU MOJAXOAbI K ONPECICHUIO COACPKAHUS U TOCTPOCHUS
npeaMera mnpenycMaTpuBaloT (GOPMHUPOBAHUE YHUBEPCAIbHBIX YUE€OHBIX JIEUCTBHM,
UMEIOINX 0a30BO€ 3HAYCHUE /IS PA3TUIHBIX BUIOB JCSITCIBHOCTH: PEIICHUS TTPOOIIEM,
TIOVCKA, aHan3a U 00paboTku nHMOpPMAITUH, HEOOXOAUMBIX JIJISI IPUOOPETEHUS OMBITA
MPAKTUIECKON M HCCIIEIOBATEIbCKON NEATEILHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO
B MTO3HAHUH XUMUH.

B npakTtuke npemnojiaBaHusl XMMUU KaK Ha YpOBHE OCHOBHOT'O 00111€T0 00pa30BaHUs
Tak ¥ Ha YPOBHE CpeJHEro oOiiero oopa3oBaHusi, MPHU ONPEACICHUH COAEpKaTEIbHON
XapaKTEpUCTUKU IIeNie M3y4dyeHUs TpelMeTa HalpaBJICHHUEM IEPBOCTEIICHHOM
3HAYMMOCTH TPATUIMOHHO TPU3HAETCS (DOPMHUPOBAHUE OCHOB XMMUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, TTPAKTUICCKOMN EATSTLHOCTH YEIOBEKa U Kak
OJTHOTO M3 KOMITOHEHTOB MHUPOBON KyNbTypbl. C METOAMYECKONW TOYKH 3PEHHUS TAKON
TIOJIXOJT K ONPEICTICHUIO MeJIeH N3YYCHUS TIPEIMETa SBIIICTCS BIIOJHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU LETSIMU U3YyYEHUS MIPEAMETA « X UMHUSI
Ha 6a3oBoM ypoBHe (10-11 ki1.) sBistrOTCS:

dbopMUpOBaHUE CHCTEMbI XMMHUYECKUX 3HAHWN KaK BAKHEWIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPa, B OCHOBE KOTOPOW JIEKAT KITFOUEBHIC MOHSATHSI,
dbyHIaMEeHTAIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE sI3blKa HAyKH, YCBOCHUE U
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OO0OOIEHUH MHPOBO33PEHUYECKOrO XapakTepa,
O3HaKOMJICHHE C UCTOPUEH MX Pa3BUTUS U CTAHOBJICHHUS;

dbopMupoBaHUE W pa3BUTHUE TMPEACTABICHUN O HAY4YHBIX METOJlaX IO3HAHUS
BCIIECTB W XHUMHYCCKUX pEaKIui, HEOOXOAUMBIX ISl TPHOOPETCHUS YMEHUU
OPHUEHTUPOBATHCS B MUPE BEIICCTB U XUMUUYECKHX SIBIICHUH, UMEIOIINX MECTO B TIPUPOJIE,
B MPAKTUYECKOW W TTOBCETHEBHOM JKU3HU;

pa3BUTHE YMEHUW W CIIOCOOOB JCSITEILHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOEHHEM TpaBMwil 0e30MacHOro
oOpaIreHus ¢ BeIeCTBAMH.

Hapsinmy ¢ atuMm conmepxkaTenbHas XapaKTepUCTHKA IeJed W 3aad HM3Yy4eHHUs
npeaMera B NporpaMMe MO0 XMMUM YTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU
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C HOBBIMHM IPUOPUTETAMU B CHUCTEME CcpeaHero obmero ooOpazoBaHus. CeromHs
B MPENOJaBaHUU XUMUU B OOJbIIEH CTENEHU OTHAETCA MPEANOUYTEHUE NMPAKTUUECKOU
KOMIIOHEHTE COJEpKaHHUsI OOYy4EHHs, OPUEHTUPOBAHHON HAa MOATOTOBKY BBINYCKHUKA
OIOIIIE00pA30BaTENbHOM  OpraHW3alliy, BJIAJACIONIEr0 HE Ha0OpOM 3HAHMM, a
(YHKUMOHANBHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOAMHM M YMEHUSMH aKTHUBHOIO
MONTy4YEHUS 3HAHUN U IPUMEHEHUS UX B peajbHOMN JKU3HU /ISl PEIICHHUS TPAKTHUECKUX
3ajad.

B sToi cBs3M mpu u3ydeHHH npeamMera «XUMHS» JTOMUHHUPYIOLIEE 3HAUYCHUE
IpUOOPETAIOT TaKKUE LIEIH U 33Jaul, KakK:

ajanrtanusi OOyYaroIIMXCsl K YCIOBHSM JUHAMHUYHO Pa3BUBAIOLIETOCS MHUpA,
(opMUpPOBaHNE MHTEIIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHMUIO,
COTPYAHHUYECTBY, CAMOCTOATEIbHOMY HNPHUHITHIO IPAMOTHBIX PEIIEHUI B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM;

(opmMupoBaHuE y 00y4arOLUXCs KIIOYEBBIX HABBIKOB (KJIHOUEBBIX KOMIIETEHIU),
MMEIOIINX YHUBEPCAJIbHOE 3HAUYEHHME ISl PA3IMYHBIX BHJIOB ACSATEIBHOCTH: PEIICHHUS
npobieM, TOWCKa, aHaimM3a ©M  00paboTku  HMHPOpMAIUU, HEOOXOAUMBIX
JUISl IPUOOPETEHUs OMbITA AEATENbHOCTH, KOTOPAsi 3aHUMAET Ba)KHOE MECTO B MIO3HAHUU
XUMHUHU, a TaKXKe IS OLICHKM C MO3UMLUNA SKOJOTMYECKON O€30MacHOCTU XapakTepa
BJIIMSIHUSI BEUIECTB M XMMHUYECKHX IPOLIECCOB HAa OPraHU3M YeJOBEeKa U IMPHUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATENIbHBIX WHTEPECOB, HWHTEIUIEKTYaJdbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yYarouuxcs: CHOCOOHOCTH CaMOCTOATEIbHO NPUOOpPETaTh HOBBIC
3HaHMUSI N0 XMMHUHM B COOTBETCTBUM C >KM3HEHHBIMU MOTPEOHOCTAMH, HMCIOJb30BaTh
COBPEMEHHbIE UH(POPMAIIMOHHBIE TEXHOJIOTMH JIsl TOMCKA U aHATTM3a Y4eOHOM 1 HAyYHO -
NOMYJISIPHOM MH(OPMAIIUU XUMUYECKOTO COJIEPIKAHMS;

(GopMUpOBaHUE U pa3BUTHE Y OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOIO
MBIIUICHNS, HaOIIOAaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NpPU I[JJAHUPOBAHUM U TPOBEACHUU XUMHUUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUE Y 00YJarOIIMXCs YOSKIEHHOCTH B TyMaHUCTUUYECKOW HAIIPAaBICHHOCTH
XUMHH, €€ Ba)XXHOH pOJIM B PELIICHUU TIJOO0ANbHBIX MpOoOJeM palMOHAIbHOIO
IPUPOJOIOIb30BaHMsI, IONOJHEHUS] JHEPreTUYECKUX PECYpPCOB U COXPaHEHUS
OPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOOUMOCTH OEpeXHOro OTHOILIEHUS
K TIPUPOJIE U CBOEMY 3I0pOBbIO, a TaKK€ MNPUOOPETEHHS ONbITa HCIOIb30BAHUS
MOyYEHHBIX 3HAHWUW 711 TPUHSTHS TPAMOTHBIX PEIICHUH B CUTYaIUAX, CBS3aHHBIX
C XUMUYECKUMHU SIBICHUSMHU.

Heon wu 3agaum  u3yyeHuss npeaMera «XUMHUS» MONYYWIH MOAPOOHYIO
METOMUYECKYI0 HMHTEpIpeTanuo B pasuene «llmaHupyemple pe3ysbTaTbl OCBOCHHS
IporpamMMBbl MO0 XUMUN», Ojaroaaps 4emy oOecrneuyeHO YETKOEe MPEACTABICHUE O TOM,
KaKhe 3HaHUS M YMEHHUS HUMEIOT NpSAMOE OTHOIIEHHWE K peau3aluid KOHKPETHOH
LEJIH.
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B ydyeOHOM 1utaHe cpemHero oOmiero o0pa3oBaHus MpeaMeT «XUMHUs» 0a3z0BOr0
YPOBHS BXOJIUT B COCTaB MpeAMETHOMN 00sacTu «ECTeCTBEeHHO-HAYYHBIE IPEAMETHIY.

OO0miee 4yMCIO 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)KXAHUE OGYUEHUSI!

10 KVIACC

Teopernueckue 0CHOBBI OPraHUYECKOM XUMHHU

[Ipenmer opraHM4eckol XUMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYCHUE
B TMOJYYEHUH HOBBIX BEIIECTB W MarepuanoB. TeopHs CTPOEHUS OPraHHMYECKUX
coequHeHuii A.M. bytnepoBa, €€ OCHOBHbIE MOJOXKeHUA. CTPYKTypHbIE (POPMYIbI
OpraHnueckux BemectB. ['omosorusi, uzomepus. XuMUYECKas CBSI3b B OpPraHUYECKUX
COEIMHEHUSAX — OJJMHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBinenue o kiaccuukanuu opraHudeckux BemecTB. Homenknatypa
OpPraHMYECKUX COEAMHEHHUI (CHCTEMATHYeCKasl) U TPUBUAIbHBIE HA3BAHMS BaKHEUIIMX
IPEICTaBUTEIIEH KIACCOB OPraHUYECKUX BELLECTB.

JKCNePUMEHTATIBHbIE METOAbI H3YUeHHS BelIeCTB U UX NMpeBpalleHui

O3zHakomIIeHHE ¢ 00pa3iiaMyu OPraHUYeCKUX BEIIECTB U MaTepUaIaMu Ha UX OCHOBE,
MOJICTTMPOBAHUE MOJEKYJ OpraHMYeCKHMX BEUIECTB, HAOMIOJEHUE U OINHCaHUE
JIEMOHCTPAITMOHHBIX OMBITOB IO IPEBPAIIEHUIO OPTrAaHNYECKUX BEIIECTB IMPU HArPEBAHUHT
(r1aByieHue, OOyrJIMBaHUE U TOPEHUE).

Yriesoxopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH pAn. MeTaH M 3TaH — NpoCTEeHIIne
MPEICTABUTEIIN AJTKAHOB: (PM3MUECKUE U XMMUYECKHUE CBOMCTBA (pEaKLMK 3aMEILECHUS U
TOpPEHMs), HAXOXKJIEHHUE B IPUPOJE, MOJTy4YEHNUE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH pAn. OTWIEH M MNPONWIEH —
IPOCTEUIINE MPEACTABUTEIH aTKEHOB: (PU3NUYECKHE U XMMHUECKUE CBOMCTBA (peaKiuu
TUJIPUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATAlWN, OKHUCIECHHS M MOJUMEPHU3aLUH),
MOJIyYE€HHE U IPUMEHEHNE.

Anxanuensl: OyranueH-1,3 u MerunOyraguen-1,3: cTpoeHue, BaKHEHIIME
XMUMHUYECKHE CBOWCTBA (peakuus nonaumepusauuu). llonydueHue CHHTETHYECKOTrO
Kay4dyKa W pE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUH psii. ALETHIEH —
IPOCTEUIIUIN MPEICTAaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUUYECKUE
CBOMCTBA (peakUWHd THUAPUPOBAHMS, TaJOr€HUPOBAHUS, THUApPATALUU, TOPEHHUS),
MOJIyY€HHE U PUMEHEHUE.

Apenbl. ben3oi: coctas, cTpoeHue, GU3NUYECKUE U XMMUYECKUE CBOMCTBA (peakiuu
raJIOTCHUPOBAaHUSI W HUTPOBAHHUA), IOJIyUEHUE W TpUMEHEeHHe. Toayon: cocmas,
cmpoeHue, @Quauueckue U XuUMUYecKue CeoUcmea (peakyuu 2anio2eHuposanus u
HUMPOBAHUs), noayuenue u npumeneHue. TOKCUUHOCTh apeHOB. I'eHeTmueckas CBS3b
MEXAY yII€BOAOPOIaMH, MPUHAMICKAIIMMHI K Pa3IMIHBIM KIaCCaAM.

' Kypcusom B TeKcTe BBIIENEHB 2JIEMEHTHI COMAEPXKAHHA Y4eOHOro MaTepuana, KOTOphIe H3ydaroTcs
B O3HAKOMWTEIILHOM IUIaHE M HE BKJIIOYAIOTCS B COCTaB IMPEAMETHBIX pe3yibTaToB ocBoeHuss DPOII COO
Ha 0a30BOM ypOBHE.
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[IpupoHbBIE UCTOYHUKHU YIII€BOAOPOAOB. [IprpoaHblil ra3 U nonyTHele HEPTAHbIE
ra3sl. Hetb 1 €€ nmpoucxoxaenue. CrnocoObl nepepadoTku HePTH: IEPErOHKa, KPEKHHT
(TepMuYeCKH, KaTanUTHUYeCKHil), nuponu3. [IpoaykTel mnepepabOTKM HePTH, HUX
NpPUMEHEHUE B MPOMBINUICHHOCTH W B ObITy. KaMeHHBI yroib W MPOIAYKTHI €0
nepepadoTKu.

IKCNepUMEHTATbHbIE METO/IbI H3yYeHHsl BelIeCTB M UX MpeBpaneHuii

O3zHakomIleHHE ¢ 00pa3iiaMu TIaCTMACC, KaydyKOB U pe3UHbI, KOJUIEKIUU «HepTh»
U «YTOllb», MOJEIUPOBAHME MOJEKYJI YIJIECBOJOPOAOB M TaJIOTeH OMPOU3BOIHBIX,
MPOBEICHNE MPAKTHYECKO# padoThI: MOJydCeHHUE dTUJICHA M M3yUYCHUE €TI0 CBOMCTB.

PacuérHble 3a1a4un

Brraucnennst mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOIMIeCTBA
UCXOHOTO BEIIECTBA WM TMPOAYKTa pEaKIWH IO M3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB MM IIPOYKTOB PEAKIIHHN).

Kucnoponcogepxamue opranuyeckue coeJUHECHHUA

[IpenenvHbIE OTHOATOMHBIC CIUPTHL. METaHOM M ATAaHOJ: CTpOeHUe, (pu3udeckre u
XUMHUUYECKHE CBOWCTBA (pPEakUMH C AKTUBHBIMU METaJUIaMH, TaJIOT€HOBOIOPO/IAMH,
ropeHue), npuMeHeHrne. BogopoaHbie CBsI3W MEXAY MOJEKylaMH crnupToB. JleiicTBue
METaHOJIA ¥ ITAHOJIA HA OPraHr3M YEJIOBEKA.

MHoroaToMHble CIUPTHI. DTUIECHTIIUKOIL U TIUIEPUH: CTpoeHHE, GU3HUECKUE U
XUMUYECKHUE CBOMCTBA (B3aUMOJCHCTBHE CO MICJIOYHBIMU METaNIaMU, KaueCTBEHHAS
peakiisi HAa MHOTOATOMHBIE CIUPTHI). JleiicTBue Ha opraHu3M 4YenoBeka. [IpumeHeHue
JIMIEPUHA U ITUJICHTJIUKOJIA.

deHou: CTPOCHUE MOJIEKYJIbI, PU3NUECKHUe U XUMUUECKHE CBOMCTBA. TOKCUYHOCTD
¢denona. [Ipumenenue dpenomna.

Anbaerusiel U kemotol. opManbACTUl, alleTAIbACTU/I: CTPOCHUE, (PU3NUECKUe U
XUMHUUYECKHUE CBOMCTBA (peakluMu OKHUCICHUS W BOCCTAHOBJICHMS, KayeCTBEHHbBIC
peakiiym), NoJy4eHUe U NMPUMEHEHUE.

Ayemon: cmpoeHue, uzuueckue u Xumuieckue ceoucmea (peakyuu OKUCIeHUs U
80CCMAHOBIEHUS), NOJIYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE Tpe/eNbHbIE KapOOHOBBIE KHUCIOTh. MypaBbuHAs U YKCYCHas
KHUCIIOTBI: CTPOEHUE, (PU3NUUECKUEe U XUMHUECKHE CBOMCTBRA (CBOMCTBA, O0IIHMe /IS Klacca
KHUCIIOT, peakiusi JTepudukanuu), MoiydeHue u npuMmeHenue. CreapuHOBas W
OJIEMHOBAsI KMCIJIOTHI KaK MIPEJICTABUTEIIN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaKk coiu
BBICIITUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEHCTBHE.

CnoxxHble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIJOT. ['MAPONHM3 CIOXKHBIX
a¢upoB. Kupsl. 'naponus xxupos. [Ipumenenue »xupoB. buonorudeckas poJib JKUPOB.

VYraeBoapl: cocTaB, KiaccuduKaius yrieBoJoB (MOHO-, TW- U MOJUCAXapPHUIbI).
['J1r0K03a — TPOCTEHUIIINI MOHOCAXapHT: OCOOCHHOCTH CTPOSHHUSI MOJIEKYJIbI, (PU3HUECKHE
M XHMHYECKHE CBOMCTBa (B3aumojeiictBue c¢ rugpokcugoMm meau(Il), okuciaenue
aMMHUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBiIeHUE, OpPOXKEHUE TIFOKO3BI),

10
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HaXOXJEHUE B MPHUPOJIe, MPUMEHEHHE, Onoornueckas poib. Porocunres. OpykTo3a
KaK U30Mep TITFOKO3bI.

Caxaposza — npedcmasumensb Oucaxapuoos, 2UOpoU3, HAX0HCOeHue 8 npupooe u
npumMeHeHue.

Kpaxman m memmonio3a Kak TpUPOAHBIE ToauMepbl. CTpoeHHWE Kpaxmaia H
EJUTI0NI0361. DU3NYEcKne M XMMHUECKHE CBOMCTBA KpaxMaiia (THAPOJIN3, KadeCTBEHHAS
PEaKIIUS C HOTOM).

JKCIepUMEHTATbHbIE MeTOAbl H3YUeHHsl BellleCTB M MX NpeBpalleHuii

[IpoBenenune, HaOMIOACHWE W ONHUCAHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CIIPTOB, KAYECTBEHHBIE PEAKIINU OJHOATOMHBIX CTUPTOB (OKHCICHHUE YTAHOIA OKCHJIOM
meau(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJIEHCTBUE TJIMLIEPUHA C THIAPOKCUAOM
menu(Il)), anpmernmoB (OKMCIEHWE aMMHUAYHBIM pacTBOpoM okcumaa cepedpa(l) u
rugpokcugom  Mmenu(Il), B3aumojelicTBUEe KpaxMalla C  HMOJOM), MPOBEACHUE
IIPAKTUYECKOM pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuérHble 3agaun

Brraucnenust mo ypaBHEHUI0O XUMHUYECKON peakIuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIECTBA WJIM TPOJYKTa PEAKIUU IO HU3BECTHBIM Macce, O0O0BbEMY,
KOJIMYECTBY OJIHOTO U3 MCXOAHBIX BEIIECTB WM MPOJYKTOB PEAKIUN).

A30Tcoaep:Kaiiie oprannieckne coexTnHeHusl

Amunvl. Memunamun u aHUIUH: cocmas, cmpoenue, usudeckue u XumuyecKue
ceoticmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU).

AMUHOKHUCIIOTHI KakK aM(OTepHbIC OpraHUYecKHe coeauHeHus. Dusndeckwe u
XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha IpUMepe TIuIMHa). brolornyeckoe 3HaueHHe
aMUHOKHUCJIOT. IlenTumpl.

benkn Kkak TpUpOIHBICE BBICOKOMOJEKYJSPHBIC COCIMHEHHS. [lepBUYHAS,
BTOPUYHAS ¥ TPETUYHAS CTPYKTypa OCITKOB. XMUMHUYECKUE CBOMCTBA OCIKOB: THAPOIIHU3,
JICHATypaIlisl, KAYESCTBCHHbBIC PEaKIIMH HA OCITKH.

3KCHepl/IMEHTaJILHLIe METOAbI U3YYCHHUSA BCIIECCTB U HX npeBpameHnﬁ
Ha6J'II-0I[eHI/Ie N OIIKMCAHUC NCMOHCTPAIMOHHBIX OIIBITOB: ACHATYpALUsA OeIIKOB
IIpY HAarp€BaHu, IBCTHBIC PCAKITUU OCJIKOB.

BbicokomoJieKyIsipHbIe COeTUHEHUs

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

IInacmmaccol  (nonusmunen, NOAUNPONUILEH, NOJUBUHUIXIOPUO, HOIUCHUPOT).
Hamypanonoiti u cunmemuueckue kayuyku (6ymaoueHo8bvill, XJI0PONPEHOBbIll U
uzonpenosulil). Bonoxna: mamypanvueie (Xaonox, wepcmv, WENK), UCKYCCMBEHHbLE
(ayemammuoe 80JIOKHO, BUCKO3a), CUHRMemu4ecKue (KanpoH u 1a6cam).

11
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BKCHepHMeHTaJIBHLIe METOAbI U3YYCHUHA BEIIECTB H HX npeBpameHnﬁ
O3HaKOMIJICHHE C 06p83HaMI/I IMPpUPOAHBIX U MCKYCCTBCHHBIX BOJIOKOH, IINIIAaCTMACC,

Kay4yKOB.

MexnpeaMeTHbie CBA3H

Peanuzanuss MeXnpenMEeTHBIX CBSI3€M IPU M3YYEHHM OPraHUYECKOM XHUMUHU
B 10 Ky1acce oCyIecTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TIOHSATHUM, SIBISIOMIMXCA CUCTEMHBIMHU [IJIi OTHAEJBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO6mIre eCTeCTBEHHO-HAYYHbBIC TIOHATHS: SIBIICHUE, HAYIHBIN (haKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIN3, CUHTE3, KJIacCU(pUKAIUs, IEPUOJUIHOCTh, HAOIIOACHUE, H3MEPECHHE,
DKCHEPUMEHT, MOAEIUPOBAHHUE.

du3nka: Marepus, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPTEeTUUECKUM
YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, (pu3nueckue
BEJIMYUHBI U €IUHUIIBI UX U3MEPEHHUS.

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

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJbI, MOJE3HBIE HCKOMAeMble, TOILIUBO,
PECYPCHI.

TexHomorus: MUILEBbIE MPOAYKTHI, OCHOBHI PAlIMOHAJIBHOTO MUTAHUS, MOIOIINE
CpPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKHUE ITPenapaThl, MaTepraibl U3 HCKYCCTBEHHbBIX
Y CUHTETUYECKHUX BOJIOKOH.

11 KIIACC

Teopernyeckue 0OCHOBbI XUMHUU

Xumudeckuit sneMeHT. AtoM. SAapo aroma, M30TOMBL. DJIEKTPOHHAS O0OJOYKA.
DHepreTUYecKre YpOBHH, IMOJYPOBHH. ATOMHBIC OpOWTanu, S-, P-, d- DJIEMEHTBHI.
Oco0eHHOCTH pacnpeeeHHs FIEKTPOHOB M0 OpOUTAISIM B aTOMAaX 3J€MEHTOB MEPBBIX
YETBIPEX MEPUOIO0B. DIIEKTPOHHAS KOHPUTYpAIIHs aTOMOB.

[lepmonnuecknii 3akoH u Ilepmoanueckas cucreMa XUMHYECKHX DJIEMEHTOB
JI.. MenneneeBa. CBsi3b NEPUOAUYECKOrO 3aKOoHa M lleprognMvecKoil CUCTEMBI
XUMH4YeCKUX 3eMeHTOB JI.1. MenneneeBa ¢ COBpEMEHHON TEOPUEH CTPOECHUSI AaTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XMMHUYECKHUX JJIEMEHTOB M O0Opa3yeMbIX HUMU
MPOCTBHIX M CIIOKHBIX BEMIECTB IO TPyHIlaM M MNEPUOAaM. 3HAYCHUE MEPUOAUUECKOTO
3aKOHA B Pa3BUTHUM HAYKH.

Ctpoenue BemecTBa. XUMUYECKasi CBS3b. BUIBI XUMHUYECKOM CBsI3U (KOBaJICHTHAs
HEMoJISIpHAsT Y TOJSpHAs, WOHHAs, MeTayimdeckas). MexaHu3mbl 00pa30BaHUS
KOBAJICHTHOM XMMUYECKOU CBSI3M (OOMEHHBIN U JJOHOPHO-aKIENTOpHBIN). Bogopoanas
CBsI3b. BaneHTHOCTh. DNEKTPOOTpUIIATENLHOCTh. CTeNeHb OKUCICHUS. VIOHBI: KaTHOHBI
Y AaHUOHBI.

12
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BemectBa MOJEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOEHUSA. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT THIA KPUCTATUIMYECKON PEIIETKU.

[TonsATHE O MUCIIEPCHBIX cucTeMax. VICTUHHBIE M KOJUTOUIHBIE PaCTBOPLL. MaccoBas
JIOJISL BEIIECTBA B pacTBOPE.

Knaccudukanus HeopraHudyeckux coequHeHuid. HomeHkiaTypa HEOpraHMuecKuX
BelleCTB. ['eHeTrmyeckas CBA3b HEOPraHMYECKUX  BEUIECTB, IPUHAICKAIINX
K pa3JINYHbIM KJ1accam.

Xumudeckas peaknusi. Knaccudukanuss XMMUUECKUX PEaKkIuii B HEOPTraHUIECKOM
Y OpPraHMYECKOW XUMHUHU. 3aKOH COXPAaHEHHUS MacChl BELIECTB, 3aKOH COXPAHEHHS H
MIPEBPALCHUS SJHEPTUU NP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iMYHbIX (QakTopoB. OOparumbie
peakiuu. XuMHuueckoe paBHoBecue. DAKTOPBI, BIUSIONINE HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larenbe.

OnexTponuTudeckas aucconuanus. CuibHble U ciadble nekTponuTsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCasi, HEUTpanbHasi, menouHas. [lonamue o 6000poOHOM
nokazamene (pH) pacmeopa. Peakuun nonHoro oomena. [ uoponus HeopeaHuyeckux u
OP2AHUYECKUX BEULECE.

OKHCAUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  anekmponuse
pacniasos u pacmeopos coeu. llpumenenue 2nekmpoausa.

IKCNEePUMEHTAJbHbIC METObI H3YYEHHS BELECTB M MX NpeBpalleHuit

Hemonctpanusa tabmun «llepuonuueckas cucreMa XHMHYECKHX 3JIEMEHTOB
JA.N. MengaeneeBa», u3ydyeHUe MoOAENEH KPUCTAUIMUECKUX PEIIETOK, HAOJIOJECHUE
U ONHCaHUE JEMOHCTPALMOHHBIX U J1a0OPAaTOPHBIX OMBITOB (Pa3fioKEHUE MEPOKCHJIA
BOJOPOJa B MPUCYTCTBHM KaTaM3aTopa, ONPEIEIECHUE CPEIbl PacTBOPOB BEILIECTB
C MOMOIIbI0 YHMBEpPCAIBHOI'O HHJAMWKATOpPA, PEakUyd HOHHOIO OOMEHa), MpOBeIeHHUE
PaKTHYECKOl paboThl «BausHue pa3nudyHbIXx (AaKTOPOB HA CKOPOCTh XUMHUYECKOU
peakium».

PacuéTrHble 3a1aum
Pacuétsl mo ypaBHEHHMSIM XMMUYECKUX PEAKIHM, B TOM YUCIE TEPMOXUMUUYECKHUE
pacd€Thl, pacYEThI C UCHOJIb30BAHUEM MTOHSITUS «MaccoBasi JOJIsl BEIIECTBAY.

Heopraunyeckasi xumus

Hemeramnbl. Tlonoxenne HemerauioB B lleproanyeckor CUCTEME XUMHUYECKUX
anemenToB J[.M. MenaeneeBa u 0COOCHHOCTH CTpOCHUSI aTOMOB. DU3NUECKHE CBOMCTBA
HEMETAJJIOB. AJUIOTPONHUS HEMETaIoOB (Ha IMpuMepe KHuciopojaa, cepbl, dhochopa u
yrieposa).

XUMUYECKHE CBOWCTBAa BaKHEWIMX HEMETaUIoB (TajoreHoB, Cephl, a30Ta,
dbocdopa, yriaepoga U KpeMHHS) U UX COCAMHEHUN (OKCUIOB, KUCIOPOACOASPHKAIIUX
KHCJIOT, BOAOPOAHBIX COSUHEHMUI ).

[IpuMeHeHne BaKHENIINX HEMETAIIIIOB U X COCIMHEHUU.
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Mertamnel.  llonoxenue MeramwioB B llepuogndeckonl cuUCTeME XUMHUYECKUX
anemenToB JI.1. MenneneeBa. OcCOOEHHOCTH CTPOCHHS JICKTPOHHBIX 000JI0UEK aTOMOB
MetauioB.  OOmue  ¢usudeckue  cBoiicTBa  MeTaioB.  CIuiaBpl  METaJUIOB.
DIIEKTPOXUMHUYECKUN ST HAPSIKEHUN METaJLIOB.

XUMUYECKUE CBOMCTBA BaXKHEHIITUX METAJIOB (HATPUM, Kaaui, KajabllUuid, MarHuM,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crmocoObl ToNydeHUusT MeTawioB. Memannypeus. Kopposus memainnos.
Cnocobwi 3auwumsi om kopposuu. [IpuMeHeHe METAIIIOB B OBITY M TEXHUKE.

3KCHepl/IMeHTaJILHLIe METOAbI U3YICHHUSA BCIIECCTB U HX HpEBpaHIeHI/Iﬁ

H3y‘I€HI/Ie KOJIJICKITUH «MeTamisl u CIIJIaBbI», O6p8.3HOB HEMCETAJUIOB, PCIICHUC
9KCIICPUMCHTAJIbHBIX  3aJay, H8.6J'II-OI[CHI/IC U OIHCAHUC ACMOHCTPALIMOHHBIX H
J'Ia60paTOpHI)IX OIIBITOB (BBaHMOHeﬁCTBHe THAPOKCHU/IA AJIFOMUHUS C paCTBOPAMU KHUCJIOT
u H.[@J'IO‘-IGIZ, Ka4CCTBCHHLIC PCAKIIMKN Ha KATHOHDLI MCTEUIJ'IOB).

PacuérHble 3agaun

Pacuérel Mmaccel BemiecTBa MM 00BbEMA Ta30B 10 HM3BECTHOMY KOJIMUYECTBY
BEIIIECTBA, Macce WM 00BEMY OFHOIO U3 y4acTBYIOIIMX B PEAKLUU BEIIECTB, pacuEThl
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUHU, €CJIM OJHO W3 BEILECTB
UMEET MPUMECH.

XHUMHA U )KHU3HDb

Ponpr xumum B oOecriedeHUH HKOJOTUYECKOM, HSHEPreTUYECKOW U MHUIIEBOMN
0€30macHOCTH, pa3BUTUHM MEIUIMHBI. [IoHITHE 0 HAYYHBIX METOAaX MO3HAHUS BEIISCTB
Y XMUMUYECKUX PEAKLIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO TOTyYEHUS
Ba)KHEUIIIMX BEIIICCTB.

UenoBek B MUpPE BEILIECTB U MATEPHUATIOB: BAXKHEUIIINE CTPOUTEIbHBIE MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE  MaTEpHUallbl, KpacKH, CTEKJIO, KepaMHKa,  MaTepualibl
JUISL DJICKTPOHUKH, HAHOMAaTEPHAJIbl, OpraHUUECKUE U MUHEPAIbHBIC YI00pEHUS.

XuMUST M 370pOBbE YEJOBEKAa: IMpaBWJIa HCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBujia O€30MacHOTO HCMHOJIL30BaHUS IIpenapaToB OBITOBOM XHMUU
B IIOBCEIHEBHOMU KU3HU.

MexnpeaMeTHbie CBSI3H

Peanuzanust MeXOpeIMETHBIX CBSI3€M MpPU M3YUYEHHH OOIIEH M HEOpraHM4eCcKOM
xuMHH B 11 Kimacce OCyIIecTBIISIETCS Yepe3 UCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATUM, TaK W IIOHATUH, SBILIOLIUXCS CUCTEMHBIMU [UI OTACJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1111e ecTeCTBEHHO-HAYUHbIE IOHATHSA: HAYyYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUs,
aHaJlu3, CHUHTE3, KIacCU(PUKALHUs, TMEePUOJUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT,
MOZENUPOBAHUE, UBMEPEHHUE, SIBJICHUE.

®u3uka: Matepus, JHEPTUs, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI,
pPaOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUM YpOBEHb, BEILECTBO, TENO, OOBEM,

14



denepanpHas padoyas mporpamma | Xumusi. 10—11 kimaccel (0a30BbIi YPOBEHB)

arperaTHO€ COCTOSIHHE BEIECTBA, (PU3NUYECKUE BEIMYMHBI M €AWHULIBI UX U3MEPEHUS,
CKOPOCTSb.

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

I'eorpadusi: MuHEpanbl, TOpHBIE MOPOJbI, MOJE3HBbIE HMCKOMAeMble, TOILIUBO,
peECYpCHI.

TexHonorusi: XWMHYECKass MPOMBINIUIEHHOCTb, METAJLUIYPrus, HPOU3BOACTBO
CTPOUTENBHBIX  MATE€pUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO,  IHUIIEBAs
IPOMBIIIEHHOCTb, dapmaneBTHUECKas IPOMBILIUIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKUX  IpenapaToB, IPOU3BOJICTBO  KOHCTPYKLUHMOHHBIX  MAaTE€pUaloB,
AJIEKTPOHHAs! IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHNHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yIbTaTaM OCBOCHUS 00 y4aIOIUMHUCS
MporpaMM CpeaHEero oOmiero oOpa3oBaHUS (JUYHOCTHBIM, METANpPEeIMETHBIM U
npenMeTHbIM). HaydHo-meTonuueckod OCHOBOM i pa3palOTKU  IUIAHUPYEMBIX
pE3yNbTaTOB OCBOCHHMSI MPOTPaMM CPEJHEro OOIIero 00pa3oBaHusl SBJISETCS CUCTEMHO-
NEeATENbHOCTHBIN MOIXO/.

B cooTBeTcTBMHM € CHCTEMHO-AESATEIBHOCTHBIM IOAXOAOM B  CTPYKTYype
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa «XUMUs» Ha YPOBHE CPEIHEro OOILero
00pa3oBaHusl BbIACIICHBI CIEIYIOUIME COCTABIISIONINE:

OCO3HAHHME OOYyYalOIMMUCS POCCUMCKOW TPaKIaHCKOW HUIAEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEILHOCTH U CaMOOIIPEIEJIEHUIO;

HaJM4KMe MOTUBALMH K OOYYEHHIO;

[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHN JMYHOCTM Ha OCHOBE
KJIIOYEBBIX LICHHOCTEW U UCTOPUUECKUX TPaauInil 0a30BOM HayKU XUMMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCA PYKOBOJCTBOBATBHCSI B  CBOEH
JeSATENbHOCTU LIECHHOCTHO-CMBICIOBBIMHM YCTAHOBKAMU, PUCYILIUMU LIETTIOCTHOM cucTeME
XUMHUYECKOT0 00pa3oBaHus;

HaJINYUE MPABOCO3ZHAHMS HKOJIOTUYECKON KYIbTYPbl U CHOCOOHOCTH CTaBUTh LENU
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IPEIMETa « XUMHUSD IOCTUTAIOTCSl B €IMHCTBE
y4eOHOM M BOCHUTATENIbHOM JESTeIbHOCTH B COOTBETCTBUU C T'YMaHUCTUYECKHUMHU,
COLMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU U UAECAIAMUA POCCUICKOTO
Ipa)XIaHCKOT0 O0IIECTBa, MPUHATHIMU B OOILIECTBE HOPMAMH U MPABUJIAMU MOBEICHUSA,
CIOCOOCTBYIOIIMMHU MPOIIECCAM  CaMOIO3HAHUS, CaMOPA3BUTUS U HPABCTBEHHOI'O
CTaHOBJICHUS TUYHOCTU OOYHarOIINXCSI.

JIn4HOCTHBIE  pE3yJIbTaTbl  OCBOCHUS  MNpeaMera  «XHUMUSD»  OTPAKAOT
C(OPMHUPOBAHHOCTH  OIBITA TIO3HABATEIBHOM M  NPAKTUUYECKOW JAEATEIHLHOCTHU
00yJaroUIMXcs Mo peain3aly MPUHSITHIX B OOIECTBE LIEHHOCTEH, B TOM UHCJIE B YACTH:

1) rpakIaHCKOr0 BOCTIUTAHMA

OCO3HAaHMS OOYYarOUIMMHUCA CBOMX KOHCTHUTYLUMOHHBIX IpaB M OOS3aHHOCTEW,
YBa)XCHUS K 3aKOHY U IIPABONOPSAKY;

IPEJICTABIECHUS O COUMAIBHBIX HOPMaX M MPAaBWJIAX MEXINYHOCTHBIX OTHOILIECHHM
B KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NEATEIBbHOCTH IMPHU CO3AAHUU Y4EOHBIX
IPOEKTOB, PEIICHUU Y4eOHBIX U IO3HABATEIbHBIX 3a]a4, BBIMOJHEHUH XUMHUYECKHX
JKCIIEPUMEHTOB;
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CITOCOOHOCTH ITOHUMATh H IIPpUHUMATb MOTHUBBI, HAMCPCHU:I, JIOTUKY U aPI'YMCHTHI
APYIuXx IIpHu aHAJIN3C PA3JIMYHBIX BHUI0B y‘l€6HOﬁ ACATCIIBHOCTH,

2) MaTPMOTHYECKOT0 BOCTIMTAHUS .

IICHHOCTHOTO  OTHOIIEHUSI K HCTOPUYECKOMY H  HAYYHOMY  HAcCJICIIHIO
OTE€UYECTBEHHOM XUMMU;

yBaXEHHUS K TIPOIlecCY TBOpYECTBA B 00JIACTU TEOPHUHM M TMPAKTHYECKOTO
NIPUMEHEHHUSI XUMHUH, OCO3HAHHUS TOrO, YTO JOCTHMKEHUSI HAYKH €CTh PE3yJbTar
JUTUTEBHBIX HAOMIOEHUM, KPOMOTIMBBIX IKCIEPUMEHTAIBHBIX MMOMCKOB, IMTOCTOSSHHOTO
Tpy/Aa y4€HBIX U IPAKTUKOB;

WHTEpECa W TO3HABATEIbHBIX MOTHMBOB B MOJIYYEHHH M TOCICIYIOIIEM aHaIu3€
nH(pOpMaIIMH O MEPETOBBIX TOCTHKEHUIX COBPEMEHHON OT€UE€CTBEHHONW XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI 0 BOCTUTAHMA:

HPaBCTBEHHOI'O CO3HAHUs, STUYECKOIO IOBEICHUS;

CHOCOOHOCTH OLIEHHMBAaTh CHUTYallMM, CBSI3AHHBIE C XUMHUYECKUMH SBICHUSIMU,
Y IPUHUMAaTh OCO3HAHHBIE PELICHMSI, ODUEHTUPYACh HA MOPAJIbHO -HPABCTBEHHBIE HOPMBI
U IICHHOCTH;

TOTOBHOCTH OLICHHBATh CBOE MOBEJCHHUE U MOCTYIIKA CBOUX TOBAPHUILEH C MO3ULUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB,;

4) ¢popmMupoBaHUs KYJIbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEHN 3I0pOBOTO U 0€301acHOro 0opasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3HMYECKOMY M TCUXUYECKOMY
3JI0POBBIO;

coOroIcHUsT TpaBuj 0€30MacHOro OOpalleHusi C BelIeCTBAaMH B  OBITY,
TOBCETHEBHOM KU3HU U B TPYAOBOU JIEATEILHOCTH;

MOHUMAHMS LIEHHOCTH TPaBUJl UHAUBUIYAILHOTO U KOJUIEKTUBHOTO OE€30MaCHOI0
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HHU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HENPUSATUS BPEIHBIX MPHUBBIUCK (YHOTpEOICHHUS
aJIKOTr0JIs1, HAPKOTUKOB, KYPEHHUS);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHKAaTHBHON KOMITETEHTHOCTH B YU€OHO-HCCIIEI0BATEIILCKOU JCATEIBHOCTH,
OOIIIECTBEHHO TMOJIC3HOM, TBOPUCCKON M IPYTrUX BUAAX AEATEITHHOCTH,

YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEHICHUW MPAKTHUYECKHX 3a/1a4d COIHATBHON
HAIPABJICHHOCTH (B paMKaxX CBOETO Kjacca, MKOJIbI);

WHTEpeca K TMPAKTUYECKOMY M3YYCHHIO Tpodeccwii  pa3mdHOTO  poja,
B TOM YHCJIC HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUH 110 XUMUH,

YBaXEHUS K TPYLY, JIOAAM TPy/Aa B pe3yJibTaTaM TPYJA0BOM IeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUAYAJILHON TPAeKTOPHUU 0Opa30oBaHUS,
Oymymielt mpodeccnr W peanu3alud COOCTBEHHBIX >XU3HEHHBIX IUIAHOB C YUETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHWMHUH, HWHTEPECOB MW IMOTPEOHOCTEH
00111eCTBA;
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6) IKOJIOrN4€eCKOr0 BOCIIHTAHMS:

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

MOHUMaHUS TJIOOAIBHOIO  XapakTepa 3KOJOTMYECKMX MpoOJeM, BIUSHHUS
HDKOHOMHYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOIHON U COLMAIILHOU CpEbl;

OCO3HAHMSI HEOOXOAUMOCTH MCIIOJB30BAHMS JOCTHIKEHUN XUMUU JJI PELICHUS
BOIIPOCOB PALIMOHAIIBHOI'O IIPUPOAOIIOIb30BAHMS;

AKTUBHOI'O HENPUATUS ACHUCTBUMN, NMPUHOCIIIUX BpEL OKPYXKAKOLIECH NPUPOLHOU
cpele, yMEHHUsl TPOTHO3UPOBATh HEONIATOMPUITHBIE 3KOJOTMYECKUE TOCIEICTBUS
MPEeINPUHUMAEMBIX JICUCTBUN U TIPEIOTBPAIIATh UX;

HaJIU4UsA PA3BUTOIO HKOJIOTMYECKOIO MBILUIEHUs, JKOJOTMYECKON KYJIBTYpHI,
OIBITA JIEATEIBHOCTH JKOJIOTMYECKOW HAIPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS
UMU B I103HABATEJIbHOM, KOMMYHUKATUBHON M COLMATILHON MPAKTHKE, CHOCOOHOCTU U
YMEHUS aKTUBHO IPOTUBOCTOATH UIE0JIOTUN XeMO(poOuu;

7) HeHHOCTH HAYYHOT 0 TIO3HAHMSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU U OOLIECTBEHHOI MPaKTUKH;

MOHMMAaHUS CTIeMU(UKA XUMHUH KaK HayKH, OCO3HaHMs €€ ponu B (hOPMUPOBAHUU
pallMOHAIIBHOIO  HAyYHOTO MBIIUIEHUS, CO3JaHUU LEJIOCTHOTO IpPEACTaBJICHUS
00 OKpyXaroleM MUpPe Kak O €IWHCTBE MPHUPOJIbI U YEIOBEKa, B TO3HAHUH TIPUPOTHBIX
3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPAHEHU S PUPOAHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUU AJIs1 COBPEMEHHOM LIUBUJIM3AINY: B €€
TYMaHUCTUYECKOW HAMpPaBICHHOCTH W BaXHOW pOJIM B CO3MAaHMM HOBOW 0a3bl
MaTepUaNbHON KYJIbTYphl, PELIEHUU TJI00aNbHBIX MPOOJIEM YCTOHYMBOIO pPa3BUTHS
YeJI0BEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIIEBOM M SKOJIOTMYECKOM 0€30MacHOCTH,
B Pa3BUTUM MEAMIIMHBI, OOECIEUEHUU YCIOBUU YCHEIIHOIO TPYAa U DKOJIOTUYECKH
KOM(pOPTHOM KU3HU KaXJI0r0 4jieHa 0OIIecTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: MOHUMAaHUS CYIIHOCTH METOJOB IMO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOIy4yacMbIe
3HAHMS JJIs aHalIM3a U OOBSCHEHHUS SIBJICHUM OKPYXKAIOIIErOo MUpa M MPOUCXOISIINX
B HEM M3MEHEHUH, YMEHHs JejaTb OOOCHOBAHHBIC 3aKJIIOYCHHS Ha OCHOBE HAyYHBIX
(haKTOB M UMEIOIINXCS TAHHBIX C LEIbI0 TOTYYCHHsI TOCTOBEPHBIX BHIBOJIOB,

CHOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BATh XMMHUYECKUE 3HAHUA Ui PELICHUS
pobJieM B peaibHBIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K MO3HAaHUIO U UCCIIEA0BATEIbCKOM 1eATENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY IOJYYCHHIO HOBBIX 3HAHUI MO XMMHUHU B COOTBETCTBUU C KHU3HEHHBIMU
MOTPEOHOCTSAMM;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iudHbIX cdepax mnpodeccuoHaIbHOM
JeSITeNIbHOCTH.
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METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE pe3ysbTaThl OCBOCHUS YU€OHOTO MpeaMeTa « XUMHUs» Ha YpOBHE
CpeJIHero o0I11ero oopa3oBaHus BKIIOYAOT:

3HaYUMBbIC ISt dbopmupoBaHus MHUPOBO33PCHHSI 00yJaroIIuxcst
MEXIUCHIUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHAYyYHbIE TOHSATHS, OTPaKaIOIINe
[IEJIOCTHOCTh HAYYHOUH KapTUHBI MHpa U CTIeNU(DUKY METOAOB MO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, PHEPIus, sBJIEHUE, MPOLECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIICIOBAHNUE,
HaOII0IcHNE, U3MEPEHHE, SKCTIEPUMEHT U IPYTHUE);

YHUBEpCAIbHBIE y4eOHbIE JeWCcTBHUS (MMO3HABaTEJIbHBIC, KOMMYHUKATHBHBIE,
perynasTUBHBIE), obecreunBaromre GopMupoBaHUe (PYHKIHOHATIHLHOW TPaMOTHOCTH U
COIL[MAIbHON KOMIMETEHIUU 00y4YaroINXCs;

CHOCOOHOCTh O0OYYaIOUIUXCS HCIMOIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHHS U YHUBEPCAJIbHbIC YueOHbIE AEUCTBUS B MO3HABATEIHHON U
COIIMAJILHON MPaKTUKE.

MeTtanpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAICHUE YHUBEPCATbHBIMHU YUeOHBIMU
MO3HABATEIbHBIMHI, KOMMYHHUKATUBHBIMU U PETYISITHBHBIMU JICHCTBHUSIMH.

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

CaMOCTOSITEILHO (hOPMYJIMPOBATh U aKTyalIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTPEIETIATh 1NN IeATeIbHOCTH, 3aiaBast MapaMeTpbl U KPUTEPUU UX JTOCTHKECHHUS,
COOTHOCHUTD PE3YyJIbTAThHI AEATETLHOCTH C IMTOCTABICHHBIMU 1EIISIMU;

WCIIOJIb30BaTh MMPU OCBOCHUH 3HAHU TPUEMBI JIOTHUECKOT'0 MBIIIJICHUS — BBIJCISATh
XapaKTEepHbIE MPU3HAKKA MOHSITUW M YCTAHABJIMBATh WX B3aUMOCBSI3b, HCIOJIb30BaTh
COOTBETCTBYIOIIUE MOHSTHS JJIs1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUM;

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

yCTaHaBJIMBAaTh MPUYUHHO-CJICICTBEHHBIE CBS3H MEXKIy  H3y4yaeMbIMHU
SIBIICHUSIMU,

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

OPUMEHSITh B TIPOIIECCE TO3HAHMS, HCIOJIb3YeMble B XHWMHHU CHUMBOJUYECKUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BBIBATH MOJICTbHBIE TIPEACTABICHUS — XUMUYECKUM 3HAK
(cuMBOJI) dJeMEHTa, XUMHUYecKas ¢GopMynna, ypaBHEHHE XHUMHUYECKOM peakiud —
IIPH PEIICHNN YIEeOHBIX MTO3HABATEIHHBIX U MPAKTUYECKUX 33/1a4, PUMEHSTh Ha3BaHHBIC
MOJICJIbHBIC TPEJCTABIICHUS JJI BBISBICHHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIIECTB U XUMUYECKUX PEaKIIHil.
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Bba3oBble ncciienoBarebCKue 1eiicTBUA:

BJIaJIETh OCHOBAaMHU METOA0B HAYYHOI'O [TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIN;

dbopMynMpoBaTh IEAM W 3a7a4d UCCICIOBAHUS, UCIIOJIH30BaTh IMOCTaBJICHHBIE U
CaMOCTOSITEILHO C(POPMYIMpPOBAHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (POPMHUPOBAHUSI TUIIOTE3bI MO MPOBEPKE MPABUILHOCTU BBICKA3BIBAEMBIX
CYXKJICHU;

BJIAJI€Th HABBIKAMU CAMOCTOSITEILHOIO TIJIAHUPOBAHUS U POBEACHUS YIEHUUECKUX
OKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUS HaOIIOJaTh 3a XOJOM Mpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (GopMyIupoBaTh OOOOIICHUS U
BBIBOJbl OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHMS, COCTABJISThH
00OCHOBaHHBIM OTYET O MPOACIAaHHON padoTe;

IpUOOpPETaTh OMBIT YUYCHUUECKOU UCCIIeI0BATENLCKON U MTPOEKTHOM JIeATEbHOCTH,
MPOSIBIISATH CIIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEILICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/IOB IMO3HAHUS.

Pabora ¢ nndopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX MHMOpMaIM (HayqHO-TIOMYJIsipHast
JUTEepaTypa XUMUYECKOTO COJIepKaHUsl, CIIPaBOYHBIE 1MocoOus, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MH(POPMAIIMIO PA3IMYHBIX BUAOB U (OPM MpeacTaBiIeHUs], KPUTUUECKU
OLICHUBATh €€ IOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTb;

(GhopMyIHpPOBaTh 3aPOCHl U TPUMEHSTH PA3IMYHBIC METOJIBI TIPH TTOMCKE B 0TOOpE
uH(popManyu, HeOOXOAUMOM J1JI BBIMIOJHEHHUS YIEOHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

nprOOpeTaTh  OMBIT  WCIOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN W PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITETTLHO BBIOMPATh ONTUMANIbHYIO0 (HOpMY TMpeacTaBlieHUus WH(oOpMaruu
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKHU U JAPYTHUE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B Ka4eCTBE CPEACTBA MpH paboTe ¢ XUMHUYECKOU
nH(pOpMaIei: MPUMEHATh MEXIPeAMETHBIC ((pU3ndecKre 1 MaTeMaTUYECKre) 3HAKU U
CUMBOJIBI, POpMYJIbI, a00OpEBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMUMBOJMYECKHE  CPEACTBA
HaTrJISITHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘{eﬁﬂble HeﬁCTBHﬂt

3a/laBaTh BOINPOCHI IO CYIIECTBY OOCyXJaeMOHW TeMbl B XOJ€ Juajiora
W/WTM  JUCKYCCHM, BBICKa3blBaTh UJCH, (OPMYIMPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IPEJIOKEHHOM 3a1a4K;

BBICTYIIaTh C IPE3CHTAlMEN pPE3yJbTAaTOB IO3HABATEIbHONW JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU NPH BBIIIOJIHEHUHU
XUMHUUYECKOTO DKCIEPUMEHTa, MPAKTUYECKOW padOThl MO MCCIAEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peaau3aluyd y4yeOHOro mnpoekTa U (GOpPMYIHPOBATH BBIBOJIBI
10 pe3yibTaTaM IPOBEAEHHBIX MCCIEHOBAHUK NMYTEM COIJIACOBAHUSA ITO3ULMH B XOHE
o0CyXeHUS U OOMEHA MHEHUSIMHU.
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PerynsiTuBHbIe YHUBepPCAJbHbIE YUeOHbIE 1eiicTBUSA

CaMOCTOATENIFHO IUJIAHUPOBaTh M OCYIIECTBISATH CBOIO  IO3HABaTEIbHYIO
NEeSTEeNbHOCTh, OmpeaeNss e€ Ield | 3aJadd, KOHTPOJUpOBaTh U TIO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH IIPe/IaraeéMblidi AITOPUTM JEHCTBUN TIPU BBITIOTHEHUHN
y4eOHBIX U HCCIEAOBATEIbCKUX 3aja4, BbIOUpaTh Hanbonee d3(PPeKTUBHBIN CIIOCOO MX
pelIeHust ¢ Y4ETOM MOTYYCHHS HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JESITEILHOCTHM Ha OCHOBE CaMOaHaln3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATBI
10 KVIACC

IIpenmeTHbIE pe3ysIbTaThl OCBOCHMS Kypca «Opranndyeckas XuMusD» OTPaXkaroT:

Cc()OPMUPOBAHHOCTD MPEACTABICHUN O XUMHUUYECKON COCTABIIAIOIIEN €CTECTBEHHO-
HAy4YHOU KapTHHBI MUPA, POJIU XMMUU B IO3HAHUU SIBICHUN MPUPOJIbI, B GOPMUPOBAHUU
MBIIUICHUS U KyJIbTYphl JTUYHOCTH, €€ (HYHKIIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAUMOMN
JUISL pElIeHUs] NPAKTUYECKUX 337a4 M 3KOJOTMYECKH OOOCHOBAHHOIO OTHOIICHMS
K CBOEMY 37J0pPOBbIO Y IIPUPOJTHOM CpELIE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUI, KOTOPAsl BKIKOYAET: OCHOBOIIOJIATAFOIIIHE
HNOHATUSA (XMMHUYECKUHM 3JIEMEHT, aTOM, JJIEKTPOHHAas O00JOYKa aToMa, MOJEKyJa,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTh, XUMUYECKasi CBSA3b, CTPYKTypHas Qopmyia
(pa3BépHyTas U COKpaIléHHas ), MOJIb, MOJISIPHAS. Macca, MOJISIPHBIN 00BEM, YIIIepOIHbBIN
CKeJeT, (DyHKIMOHaNbHAs IpyNa, paaukal, U30MEpHUsl, U30MEPbl, TOMOJIOTHYECKUI PsiI,
TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA M a30TCOAEp)KAlIUE COEAMHEHHUS, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COCTMHEHMS); TEOPUH U 3aKOHBI
(Teopust cTpoeHHs opraHudeckux Bemects A.M. byTiiepoBa, 3aK0OH COXpaHEHHUs MacChl
BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH A3bIK XUMHH; MUPOBO33PEHUYECKHE 3HAHMUS,
JIeKaIMe B OCHOBE IMOHMMAHMS MPUYMHHOCTA M CHUCTEMHOCTH XUMUYECKHUX SIBJICHMIA,
(dakTomornyecKkue CBEACHHUS O CBOWCTBAX, COCTaBe, IOJYyYEHHH U O€30MacHOM
UCIOJb30BAaHUM BaXXHEHIIMX OpPraHMYECKHUX BEUIECTB B OBITY U NPAKTUYECKOU
NEATENbHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUH BBIABIATh XapaKTEpHbIC IPU3HAKU IIOHATHUH,
YCTaHABJIMBATh MX B3aUMOCBA3b, MCIOJB30BATH  COOTBETCTBYIOUIUE  IIOHSATHS
[P ONMCAHUU COCTABA, CTPOCHUS M IIPEBPAILIEHUN OpPraHMYECKUX COEAMHEHUM;

cOPMHUPOBAHHOCTh ~ YMEHUH  HUCHOJB30BaTh  XUMHUYECKYID  CHUMBOJUKY
JUTSI COCTABIIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAILIEHHON ) (popmyn
OpPraHMYECKUX BEIIECTB M YpaBHEHUU XUMUYECKHX DPEAKIUH, W3rOTaBIMBaTh MOJAEIU
MOJIEKYJ ~OPraHMYeCKMX BEIIECTB JUJISl WJUIFOCTPALIMM KX XUMHUYECKOTO H
IIPOCTPAHCTBEHHOT' O CTPOEHUS;

COPMUPOBAHHOCT, ~ YMEHUH  yCTAaHABIMBATh  MPHHAMICKHOCTh  H3YyYEHHBIX
OpPraHM4ecKUX BEUIECTB MO UX COCTaBy M CTPOCHUIO K ONpeneiaéHHOMY Kiaccy/rpyrie
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coeMHEHU  (YraeBOAOPOAbI,  KHUCIOPOI W a30TCOJIEpKalllu€  COCAUHEHUS,
BBICOKOMOJICKYJISIDHBIE COEAMHEHHWs), JaBaTb KM Ha3BaHUs 10 CHUCTEMAaTHYECKON
HoMeHnkaarype (IUPAC), a Ttakke NpUBOOUTH TpPUBHAIBHBIE HAa3BaHHS OTIEJIBHBIX
OpPraHNYEeCKUX BEUIECTB (3TUJIEH, TPOIUIIEH, all€THIIEH, ATHICHTJIMKOIb, TJIMLIEPUH, (DEHOI,
dbopmasiberul, aueTanbACrHl, MypaBbUHAs KHUCJIOTA, YKCYCHAasi KHCJIOTa, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAS KUCIIOTA, TIII0K03a, (PPYKTO3a, Kpaxmall, HEJUI0I03a, [IMLUH);

c(OPMUPOBAHHOCTb YMEHUS ONPENEIATh BUIbI XMMUUECKOH CBSI3U B OPraHUYECKUX
COCIMHEHUSX (OJIMHAPHBIC U KPATHBIE);

cOPMUPOBAHHOCTh ~ YMEHHsSI TNPUMEHSATh TMOJOXKEHHUS TEOpPUU  CTPOCHMS
opranndeckux BemecTB A.M. byriepoBa s OOBSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MAcChl BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTAB, CTPOCHUE, (QU3HUECKUE U
XUMUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENEH PA3IMYHBIX KJIACCOB OPraHUY€CKUX
BEUIECTB (MeTaH, TaH, 3TUJIEH, MPOIMWJIEH, aleTuieH, OyraaueH-1,3, MeTuiIOyTaaueH-
1,3, OeH30:1, METaHOJN, A3TAHOJ, JSTHJICHTJIUKONb, TJIHLEPHH, (DEHOJ, aleTambAeru,
MypaBbHHasi M YKCYCHasi KHCIJIOTBI, TJIIOKO3a, KpaxMmall, LEeJUII0JI03a, aMUHOYKCYCHas
KHCJIOTa), WUIIOCTPUPOBATh TEHETHYECKYID CBSI3b MEXIY HUMU YpPaBHEHHUSIMU
COOTBETCTBYIOLIMX XUMHUECKUX PEAKLIUNA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYJ;

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEpPHU30BaTb HWCTOYHUKU YIJIEBOAOPOJHOIO
ChIpbsi (HEQTh, MPUPOIHBIA Ta3, yroyib), CrocoObl UX MEepepadOTKU W MPAKTHUYECKOE
IPUMEHEHHUE IPOYKTOB MEpepadoTKH;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOJAUTH BEIYUCIICHUS IO XUMUYECKUM YPaBHEHUAM
(Maccbl, 00bEMA, KOJNMYECTBA HCXOJHOIO BEIIECTBA WM NPOAYKTa PEaKUUH IO
U3BECTHBIM Macce, O00bEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX  BELIECTB
WM MIPOAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHUUW BIAJETh CUCTEMOW 3HAHUM 00 OCHOBHBIX METOJAaX
HAay4YHOI'O MO3HAHMSI, UCIIOJIb3YEMbBIX B XUMHUH MPU MU3yYEHUU BEIIECTB U XMMUYECKUX
sBNCHUN (HAOMIOEHNE, U3MEPEHHE, SKCIEPUMEHT, MOJAEITUPOBAHKE), HCIOIb30BaTh
CUCTEMHbIC XUMUYECKUE 3HAHUS I MPUHSATUS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX
CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOMIOAATh IMpaBuja IMOJIb30BAHUS XUMHUYECKOM
nocy0i 1 1a00paTopHBIM 000PYAOBAHUEM, A TAKXKE ITPABHIIA OOpAILIEHUS C BEIECTBAMU
B COOTBETCTBUU C HHCTPYKIIUSIMH IO BHITIOJTHEHUIO JIA0OPAaTOPHBIX XUMUYECKUX OMBITOB;

cOPMHUPOBAHHOCTh ~ YMEHHMHM  IUIAHUPOBATb W BBINOJHATH  XMMHYECKHUI
HKCIIEPUMEHT (MpPEBpAIEeHUs] OPraHMYECKUX BEIIECTB NpPU HATPEBAHUU, MOJy4YEHUE
ATUJIEHA U HM3yYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPraHUYECKUX BEILECTB,
JeHaTypalnusi O€JIKOB NMpU HarpeBaHWM, LIBETHbIE pPEakUUH OEIKOB) B COOTBETCTBHUH
C MpaBUJIAMHM TEXHUKHA OE30MaCHOCTH MPHU OOPAIEHUHN C BEIIECTBAMHU U JIAOOPATOPHBIM
00OpyIOBaHHEM, MPEICTaBIATh PE3yNbTaThl XUMHYECKOIO JKCIEpUMEHTa B (dopme
3allMCU YPABHEHUU COOTBETCTBYIOIIMX peaklUUid U (GOPMYIUPOBATH BHIBOABI HA OCHOBE
ITUX PE3YNbTATOB;
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C()OPMHUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aAHAIW3UPOBATH  XHUMHUYECKYIO
UH($OpPMAIHIO, TOTYYaeMYIO U3 pa3HbIX HICTOYHHUKOB (CPECTBA MAacCOBOM MHPOpMALINH,
WHTEepHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHHUN COOJIFO/IaTh MPaBUJiIa SKOJIOTMUYECKH LIETECO00Pa3HOrO
NOBEJICHUS B OBITY U TPYAOBOM JEATEIBHOCTU B LIETSIX COXPAHEHHUS CBOETO 3710POBbS U
OKpYXKalollled MNPUPOJHOW CpEeabl, OCO3HABATh OMACHOCTHh BO3JACHCTBUS HA IKUBBIC
OpraHu3MbI OIPEEIEHHBIX OPraHUYECKUX BEUIECTB, TOHMMas cMbIca nokaszarens [1/IK,
NOSICHATh HAa MpPUMEpPax CHOCOObl YMEHBIIEHUS M MPENOTBPAILCHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

Uis  O0yYaromMXCsi € OrPaHMYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBBS: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METO/IaX TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CJIETIBIX M CIA0OBUASIIMX OOYYAIOIIMXCS: YMEHHUE HCIOJIb30BaTh PElbeHO
TOUEUYHYIO cUcTeMy oOo3Hauenuit JI. bpaiins as 3anucu xumMmuueckux Gpopmyi.

11 KJIACC

[IpenqmeTHbIe pe3yabTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHuvecKas XUMUS
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  TPEJCTABIICHHM: O  XUMMHYECKOM  COCTaBJISIONICH

€CTECTBEHHO-HAYYHON KapTUHBI MUpA, POJIM XMMHUU B MO3HAHUM SIBICHUM TPUPOIBI,
B (OpMUpPOBAHUM MBIIUIEHUS U KYJAbTYpbl JIMYHOCTH, €€ (DYHKIMOHAILHOMN
I'PaMOTHOCTH, HEOOXOAMMOM [JIi PEIICHHUs] TPAKTHYSCKUX 3aJad M IKOJOTHYECKHU
00OCHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3710pPOBbIO U MPUPOTHON CpEJIE;

BJIaJICHUE CUCTEMOM XUMUYECKHUX 3HAaHUU, KOTOpask BKIIOYAECT: OCHOBOIIOJIAraroIue
MOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOI, S-, P-, d- 3JEKTpOHHBIC OpOUTAIH
aTOMOB, VIOH, MOJIeKYyIIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTD,
AIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBSI3b (KOBaJIEHTHAs,
HMOHHAs, METATHYECKAsi, BOJOPOIHAS ), KPUCTALTUYECKAS PEIIETKA, TUIIBI XUMHUYECKUX
peakinii, pacTBOp, JIEKTPOIUTHI, HEIJICKTPOIUTHI, SJIEKTPOIUTUUECKAS JUCCOIUALINS,
OKHCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTb XHUMHUUYECKOHW PpEaKIUHh, XUMHUYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpUS DJIEKTPOJUTUUECKOM AUCCOLMAIUU,
nepuoanuecknii 3akoH .M. MenpaeneeBa, 3aKOH COXPAHEHHUSI MAacChl BEIIECTB, 3aKOH
COXpaHEHUsI U MPEBPAICHUS YHEPTUM MPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN SI3bIK XUMHUHM, MHPOBO33PEHUYECKHE 3HAHUS, JIEKallue B OCHOBE
MMOHUMAaHHUSI TIPUIMHHOCTH U CHCTEMHOCTH XHMHUYECKHX SBJICHUM, (PAKTOIOTHYECKHUE
CBEJICHUSI O CBOMCTBAX, COCTABE, MOJYYCHUHU U 0€30MaCHOM UCIOJIHb30BAHUH BAXKHEUIIIUX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOMN JEATETbHOCTH YEJIOBEKA,;

c(hOPMUPOBAHHOCTh YMEHUM BBIABISTh XapaKTEpPHBbIC TMPU3HAKH TTOHSTHH,
yCTaHABJIUBaTh UX  B3aUMOCBS3b, HCIIOJIB30BaTh  COOTBETCTBYIOIIME  TOHSTHUS
MIpY ONHUCAHWU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAIICHUM;
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COPMHUPOBAHHOCTh ~ YMEHUH  HUCHOJB30BaTh  XUMUYECKYD)  CHMBOJIHKY
JUIs  cocTaBiieHUs (GOpMysl BEUIECTB M  YPaBHEHHUH XUMHUYECKHX PEaKIM,
cucrematndeckyto HomeHkJIaTypy (IUPAC) u TpuBManbHbIE Ha3BaHUA OTIEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbli ra3, YrieKHUCIbIi ra3, aMMUaK, raméHas U3BeCTb,
Herami€Has U3BeCTh, IUThEBAs COAQ, IUPUT U APYTHUE);

c(OpMHUPOBAHHOCTh YMEHUN ONpPENENsATh BAJICHTHOCTh M CTENEHb OKHUCICHUS
XUMHUYECKUX AJIEMEHTOB B COCAUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKON CBA3U
(kOBaJIeHTHAsl, MOHHAs, METAJUIMYecKasi, BOJAOPOJAHAs) B COCIMWHEHUSX, THII
KPUCTAINTMYECKON PEHIETKM KOHKPETHOIO BEIIeCTBa (aTOMHAs, MOJIEKYJIsIpHas, HOHHAs,
METaNINYECKast), XapaKTep CPeIbl B BOJAHBIX PACTBOPAaX HEOPraHUYECKUX COETMHEHU;

c()OPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAICKHOCTh HEOPraHUYECKUX
BEIIECTB IO MX COCTaBY K OMNPEACIEHHOMY KJIacCy/TpyImIe COeIuHEHUH (IpOoCThIe
BEIIECTBA — METAUIbl M HEMETaUIbl, OKCHJbI, OCHOBaHHUS, KUCIOTHI, aM(OTEpHbIE
TUJIPOKCH/IBI, COJIN);

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

c(OPMUPOBAHHOCTh YMEHHUH XapaKTE€pPU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3ieMeHTOB |—4 mnepuonoB Ilepmoanyeckoil CUCTEMBI XUMUYECKHX
anemenToB JI.M1. MenzeneeBa, UCNONb3ys MOHATHS «S-, P-, d-3JICKTPOHHBIC OPOUTAII,
«QHEPreTUYECKUe YPOBHU», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHUYECKUX JJIEMEHTOB M MX COCAMHEHUH MO mepuojgaM u rpynnam lleproanueckoit
CUCTEeMBbI XUMHYeCcKux djieMeHToB (.M. Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBaTh) OOIIME XUMUYECKUE
CBOMCTBA  HEOPraHMYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATH
CYLIECTBOBAHHE T'€HETUYECKOW CBSI3M MEXAY HEOPraHMYECKMMH BELIECTBAMU
C IIOMOIIBIO0 YPAaBHEHHUI COOTBETCTBYIOLIUX XUMHUECKUX PEAKLINN;

cOPMUPOBAHHOCTh ~ YMEHHUS  KIAaCCU(PHUIMPOBATh  XUMUYECKHUE  PEAKIUU
[0 pa3IMyYHbIM IpU3HAKaM (YUCIy M COCTaBy pEearupyrolluX BEIIECTB, TEIIOBOMY
3p¢exTy peakuuy, HU3MEHEHHIO CTENEHEW OKUCIEHHUS D3JIEMEHTOB, OOpaTUMOCTH
peaKUry, y4acTUIO KaTaau3aTopa);

c(OPMUPOBAHHOCTh YMEHUIN COCTABIISATh YPABHEHUS PEAKIMI Pa3IMYHBIX TUIIOB,
MOJIHBIE M COKPAIIEHHBIE YpAaBHEHMs PEAKIUMN MOHHOTO OOMEHA, YYMUTHIBAsl YCJIOBHS,
IIPU KOTOPBIX 3TU PEAKIMKU UAYT 10 KOHLA;

CpOPMUPOBAHHOCTh ~ YMEHMM  MpPOBOJUTH  PEAKLUMM,  HOATBEP)KIAIOIINE
KAUEeCTBEHHBIN COCTAB Pa3JINYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHWUYECKUX BELIECTB;

chOpPMHUPOBAHHOCTh ~ yYMEHHMM  pacKpblBaTh  CYIIHOCTb  OKHCJIHMTEIbHO-
BOCCTAHOBHUTEJIbHBIX PEAKIINI MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca 3TUX
peakuuii;
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c(hOpPMUPOBAHHOCTh YMEHHI OOBSACHATh 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHYECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHeEIIHEro Bo3zaeicTBus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMMHUYECKUE IMPOIIECCHI, JICKAIIUE
B OCHOBE TMPOMBIIUICHHOTO TIOJYYEHUS CEPHOM KHUCIOTHhI, aMMHaKa, a TaKxke
c(hOpMUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIMIIAX U SKOJOTUUECKUX
mpodsieMax XMMUYECKOTO TPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJIUTH BHIYHMCICHUS C UCIIOIH30BAHUEM TTOHSATHUS
«MaccoBas JI0JIA BEIIECTBAa B PaCTBOPE», 00bEMHBIX OTHOIIICHUM T'a30B MPU XUMUYECKUX
pEaKIrsaX, MacChl BEIIECTBA WK 00bEMaA ra30B MO U3BECTHOMY KOJIIMYECTBY BEIIECTBA,
Macce Win 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEILECTB, TEIIOBOTrO 3 dekTa
peakIMy Ha OCHOBE 3aKOHOB COXPAaHEHMSI MacChl BEUIECTB, MPEBPAILCHUS U COXPAHEHUS
DHEPIUH;

chOpMUPOBAHHOCTh YMEHUN COOMIOAATh IMpaBuja IMOJIb30BAHUS XUMHUYECKOM
MOCy10M 1 1a00paTOPHBIM 00OPYIOBAHUEM, a TAKXKE ITpaBUiIa OOpAIlIEHUS C BEIECTBAMU
B COOTBETCTBUHU C HHCTPYKITUSIMH IO BHITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHUH  IIJITAHUPOBaTh U BBINOJHATH  XUMHUYECKUU
HKCIIEPUMEHT (PA3JIOKEHHE MEPOKCHIIa BOAOPOJAa B MPUCYTCTBUU KaTaau3aropa,
OIPEJIEIIEHNUE CPEIIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBHOIO WHJIHMKATOPA,
BJIMSTHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIuU, PEaKIMd UOHHOTO
oOMeHa, KaueCTBEHHbBIC PEAKIIUU Ha Cylb(]ar-, KapOOHAT- U XJIOPU-aHHUOHBI, HA KATHOH
aMMOHUSI, pellieHNEe HKCIIEPUMEHTATIBHBIX 3a/1a4 110 TeMaM «MeTtasy u « HemeTasuib»)
B COOTBETCTBHUU C MPAaBUJIAMHU TEXHUKHU 0€30MACHOCTU MpPU OOpaIIeHUHU C BEUIECTBAMU U
7a0bopaTopHBIM  OOOpYJIOBAaHHMEM,  TPEACTABIATH  PE3YJAbTaThl  XUMUUYECKOTO
JKCIIepUMEHTa B (opMe 3almucud ypPaBHEHHM COOTBETCTBYIOUIMX pEaKUUi U
(dbopMyIHpOBaTH BEIBOBI HA OCHOBE ITUX PE3YyJbTATOB,;

chOpPMHUPOBAHHOCTh ~ YMEHHH  KPUTUYECKH  aQHAIM3UPOBATH  XUMHUYECKYIO
uHbOpMAIMIO, TOJIY4aeMyl0 U3 pPa3HbBIX HCTOYHUKOB (CpEeIcTBAa  MacCOBOM
KOMMYHHKalNK, IHTEpHET U APYTrux);

c(hOpMUPOBAHHOCTh YMEHHUM COOJII0/IaTh MPaBUJIIa IKOJIOTMUECKH 1€IecO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOM JIESITEIILHOCTH B LEISIX COXPAHEHHUS CBOETO 310POBbS U
OKPYXKaIoIlIel TNPUPOJHOW CpElbl, OCO3HABaTh OIACHOCTh BO3JCHCTBUA HaA JKHBbBIC
OpraHu3Mbl OMNPENENEHHBIX BEIIECTB, MOHUMAas cmbica nokaszarens [IJIK, moscHATh
Ha MPUMEPAX CHOCOOBI YMEHBIICHUS W MPEAOTBPAILCHHUS UX BPEIHOrO BO3ACHCTBUS
Ha OPraHu3M YeJIOBEKa;

Ui OOy4YarIIMXCsl C OrPpaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
MPUMEHSThL 3HAHUST 00 OCHOBHBIX JIOCTYIMHBIX METOJaXx TO3HAHUSI BEIIECTB U
XUMHUUYCCKUX SIBICHUM;

JUTSL CJICTIBIX M CJA0OBUASIIMX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh PebedHO
TOYEUHYIO cUCTeMy oOo3Hauenwuit JI. bpaiins s 3anucu xumudeckux Gpopmyi.
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10 KJIACC
Haumenosanue
Ne KomnnuecTBO OcCHOBHBIE BUABI 1€ATEIbHOCTHA
pa3aesioB U TEM [IporpamMHoOe conepxanue
n/m 4acoB o0 yyaroumxcs

ya4eOHOT 0 TIpeIMeTa

Pa3znea 1. TeopeTnueckue oc

HOBBI opraaneCKoﬁ XUMHHN

1.1

[Ipeamer
OpPraHUYE€CKOU XUMUH.
Teopust ctpoenus
OpPraHUYECKHUX
COCIMHEHUN

A.M. byrneposa

3

[IpenmeT opraHM4YECKON XUMUH:

€€ BO3HUKHOBEHUE, pa3BUTHE U
3HAQ4YECHHUE B ITOJYYECHUU HOBBIX BEILIECTB
Y MaTepUATIOB. Teopust CTPOCHUS
OPraHUYECKUX COCAUHECHUMN

A.M. bytiepoBa, €€ OCHOBHBIC
noJsioskeHust. CTpyKTypHbI€ (DOPMYIIBI
OpraHn4eCcKuX BeuecTs. ['omonorus,
n3oMepusa. XuMHAYECKas CBSI3b

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

[IpencraBienue o kinaccupuKaluu
OpraHMyeckux BemecTs. HomeHnknarypa
OPraHN4YECKUX COCAUHECHUN
(cucrteMaruueckas) U TPUBHAIbHBIC
HAa3BaHUS BaXKHEUILUX [PEACTABUTEICH
KJIACCOB OPraHUYECKUX BEILECTB.
JKCIEepUMEHTAIbHbIE METOAbI
U3y4ECHUS BELIECTB M MX MPeBPaLlCHUI:

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBJISATH UX XapaKTEPHBIC
MPU3HAKHU ), yCTAaHABIUBATh UX
B3aMMOCBSI3b.

[IpuMEHSATh MONOKEHHS TEOPUH
CTPOEHUS OPraHUYECKUX BEIIECTB

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

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUIS1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAIIEHHOM) POPMYJT OpraHU4IEeCKUX
BEILECTB.

OnpenensiTh BUAbl XUMAUYECKOUN CBSA3U
(omuHaApHbBIE, KpaTHBIE) B OPraHUYECKUX
COEIMHEHUSX.

PackpeiBaTh posib OpraHM4eCKON XUMHUHU
B [IPUPOJIE, XapaKTEepU30BaTh €€
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e J/[eMOHCTpanuu:

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

— OINBITHI TIO MPEBPAIICHUIO
OpPraHMYECKUX BEIIECTB MMPU HATPEBAHHUH
(rutaBneHue, oOyriIMBaHUE U TOPEHUE).

e JlaGopaTopHbI€ OMBITHI:

— MOJIEIMPOBAHNE MOJIEKYJI
OpPraHMYECKUX BEIIECTB

3HAY€HHUE B )KU3HH YEJIOBEKA,
HWJUTFOCTPUPOBATh CBSI3b C IPYTUMHU
HayKaMH.

Hab6mronaTth 1 onmuceIBaTh
JIEMOHCTPAIITMOHHBIC OMBITHI; TPOBOINUTH
Y OIMKCHIBAThH JJaOOPATOPHBIC OMBITHI U
MPAKTHIECKHE PAaOOTHI

Hroro no pazneny

Paszneua 2. YrieBonopoast

2.1 | IlpenenbHbie
YTIEBOAOPOIBI —
AJIKAHBI

AJIKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKUH psAl. MeTaH u 3TaH —
MIPOCTEUIINE IPEACTABUTENN AJIKAHOB:
COCTaB, XMMHUYECKOE CTPOEHUE,
(pu3nyecKkue 1 XUMUUYECKIE CBONCTBA
(peakuuu 3aMeIEeHUs] U TOPEHUS ),
HaXO0XJAEHUE B IPUPOJIE, TOIYUECHHUE U
MIPUMEHEHUE

2.2 | HenpenenbHble
YIJIEBOIOPO/IBI:
AJIKEHBI, aJIKAJUEHBI,
AITKUHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUH Psil. DTHIICH —
MIPOCTEHIITNI TTPEJICTABUTEIb AJTKEHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
dusznueckre 1 XMuMUYECKHE CBOWCTBA
(peakuuu TUIPUPOBAHUS,
raJIOTCHUPOBAHUS, THApPATAIUH,

PackpbiBaTh CMBICIT H3y4aeMBbIX
MOHSATUM (BBISIBIISITH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIUBATh UX
B3aMMOCB$3b, UCII0JIb30BaTh
COOTBETCTBYIOIIUE MMOHITHUS

IIPY OIUCAHUHU COCTABA, CTPOEHHUS U
MIPEBPALLIECHUNA OPraHUYECKUX
COCIMHECHUM.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUJIS1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHOM) OpMYyIT OPraHUuYECKUX
BEILIECTB.

YcraHaBiMBaTh NPUHAIIECKHOCTh
BEILIECTB K OMPEAECIEHHOMY KJIACCy
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OKHCJICHHSI ¥ TIOJTMMEPH3AITIH )
HaXO0XJCHUE B IPUPO/IC, OTYyUEHUE U
MIpUMEHEHUE.

Ankanuensl: OyragueH-1,3 u
MeTunoyTaaueH-1,3, xumMuyeckoe
CTPOCHHE, PEaKITUs MOJIMMEPHU3AIIHH,
pUMEHEeHHE (1711 CUHTE3a
MPUPOTHOTO U CHHTETHYECKOTO
Kay4dyKa U pe3HHBbI).

AJKWHBI: COCTaB M OCOOCHHOCTH
CTPOCHUSI, TOMOJIOTHICCKUI PSIJI.
ALIETWIEH — POCTENITNI
MIPE/ICTaBUTEIIb AJIKUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (PU3nYecKue u
XUMHUYECKHE CBOMCTBA (peaKIuu
TUAPUPOBAHMS, TaJIOTEHUPOBAHUS,
TUApATaIliy TOPSHUS ), HAXO0XKICHHC

B TIPUPOJIC, TTOTYICHUE M IIPUMCHCHHE

2.3

ApoMaruyeckue
YTIE€BOAOPOIbI

ApeHbl: O€H30I1 U TOJYOJI, COCTaB,
XMUMHUYECKOE CTPOEHUE MOJIEKYII,
(pu3nyecKkue 1 XUMUYECKUE CBOMCTBA
(peakiyu rajJoreHupOBaHUS U
HUTPOBAHUS ), IOJTY4YCHUE

U ipuMeHeHue. BausHue 6en3ona

Ha OpraHu3M 4enoBeka. [ eHeTnyeckas
CBSI3b YIJIEBOJIOPOJOB

YTJIEBOJIOPOJIOB MO COCTaBY U
CTPOEHUIO, HA3bIBATh UX

M0 CUCTEMAaTUYECKOW HOMEHKJIIATYpE;
MPUBOJIUTH TPUBUAIHHBIC Ha3BAHUS
OTJICTBHBIX TIPEJICTaBUTEIICH
YTJIEBOJIOPOJIOB.

OnpenensTh BUbI XUMUUYECKOU CBSI3U
B MOJIEKYJIaX YIJI€BOJIOPOIOB;
XapaKTepU30BaTh 3aBUCHMOCTD
PEaKIIMOHHONU CTIOCOOHOCTH
YIIEBOAOPOIOB OT KPAaTHOCTH
KOBAQJIEHTHOW CBSI3HU.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3NIecKue u
XUMHUUYECKHE CBOMCTBA, BaXKHEHIIIHE
CIOCOOBI MOTYYEHUST TUTTUYHBIX
IIpeICTaBUTEIICH Pa3IMYHBIX KIIaCCOB
YIIeBOAOPOJIOB (METaHa, 3TaHa,
ATUJICHA, alleTujieHa, Oyraauena -1,3,
OeH30I1a, TOyoJa).

BBIABIATE T€HETHYECKYIO CBS3b MEXKIY
YIIEBOAOPOIaMH U TTOATBEPKIATE €€
HAJIMYHE YPAaBHCHUSAMU
COOTBETCTBYIOIINX XUMHUYICCKUX
peaKiuii ¢ UCIOJIb30BAaHUEM

CTPYKTYPHBIX (POPMYII.
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2.4

[IpuponHsie
VCTOYHUKHU
YIJIEBOAOPOIOB U UX
nepepaboTKa

[Ipuponansiii ra3. [lomyTHeie HEPTAHBIE
ra3sl. HeTh 1 €€ mpoucxoxaenue.
CriocoObI mepepaboTku HEPTH:
MEePEroHKa, KPEKUHT (TEPMHUYECKHIH,
Karanutudeckuit). [IpoaykTs
nepepadoTku He(TH, UX MPUMEHEHHE
B IIPOMBILIUIEHHOCTHU U B OBITY.
KameHHBII yrosib ¥ NpOAyKThI €r0
nepepadoTKy.

JKCIePUMEHTAIbHbIE METOAbI
H3YYeHHS BeleCTB

U UX NpeBpalleHuii:

e J/[eMOHCTpanuu:

— xomtekiuu «Hedte» u «Yromby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBI.

e JlaGopaTopHbBIC OMBITHI:

— Ka4EeCTBEHHOE ONpENESICHNE yIriepoaa
Y BOJIOPOJA B OPraHUYECKUX BEUIECTBAX;
— 03HAaKOMJIEHHUE ¢ 00pa3lamu
IUIACTMACC, KAYYyKOB U PE3HHBL;

— MOJEIMPOBAHUE MOJIEKYJT
YIJIEBOIOPOJOB U
raJIOr€HOIIPONU3BO/IHBIX.

e [IpakTrueckue padbOTHI:

Ne 1. Ilonyuenue 3TrieHA U U3YUEHUE
€ro CBONCTB.

XapakTepu30BaTh HCTOUHUKHU
YIJIEBOJOPOIHOTO ChIpbsl (HEDTH,
MPUPOJIHBIN Ta3, yroiib), CIIOCOOBI UX
nepepaboTKU U MPAaKTUYECKOE
NpUMEHEHUE TIOy4aeMbIX MPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl [TI03HAHUS — IIPOBEJICHUE,
HAOJII0IEHUE U OMMCAHUE XUMHYECKOTO
JKCIIEpUMEHTA (J1a0OpaTOPHBIE OMBITHI U
MpaKTUYECKUE PadoThI).

CrnenoBaTh npaBuiiaMm 0€30macCHOM
paboThI B J1abopaTopuu

IIPYU MCIIOIB30BAHUHA XUMUYECKON
NOCYZIbl U 000PY/AOBaHUs, a TAKXKE
IpaBUjIaM OOpALIEHUS C BELIECTBAMU

B COOTBETCTBHM C HHCTPYKLUSIMH
BBITIOJTHEHUS Ja00PATOPHBIX OIBITOB U
MPAKTUYECKUX pabOT MO MOJYy4ECHUIO U
U3YYEHUIO OPraHUYECKUX BEILECTB.
ITpencraBnarh pe3yabTaThl
IKCIIEpUMEHTa B hopMe 3amiCH
YPaBHEHHUM COOTBETCTBYIOIINX PEAKLIAN
U JIeNIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOIUTE BBIYMCIICHUS

JUISL OIIPENIENICHUST MOJIEKYJIIPH O
(bopMyJIbl OpraHMUECKOr O BEIIECTBA,
10 YPABHEHUIO XUMHUUYECKON PEAKLIUU.
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e Pacuérnbie 3agaun:

— OIpENETIECHUE MOJIEKYIISIPHOM
(bopMyIIbl OPraHNYECKOro BEIIECTBA

10 MacCOBBIM JIOJIIM aTOMOB
XUMUYECKUX DJIEMEHTOB;

— Ppacy€Thl IO YPAaBHEHUIO XUMHYECKON
peakiumn

CaMoCTOATENBHO IJIAHUPOBATH U
OCYIIECTBIISITh CBOKO ITO3HABATEIIBHYIO
JEATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPYNIOBON ydeOHOM

e TeNbHOCTH

Hroro no pazneny

13

Paznen 3. Kuciopoacoaep:kamme oprannyeckne coeIMnHeHus

3.1

Crouptel. @eHon

3

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TAHOJI, XUMHUUYECKOE
CTpoeHHE, PU3NUECKHE U XUMUUYECKHE
CBOMCTBa (peakiuu ¢ aKTUBHBIMU
MeTaJllaMH1, TaJIOr€HOBOOPOIAMH,
ropeHue), npuMenenue. Bogoponnas
CBs13b. DU3HOIOrHUECKOE JICUCTBUE
METAHOJIa ¥ ATAHOJIa HA OPraHU3M
YeJIoBeKa.

MHOroaToOMHbI€ CIIUPTHI: FTUIECHTJIMKOJIb
Y TJIUIEPUH, XUMUYECKOE CTPOCHHUE,
dusznyeckre 1 XuMHUYECKHe CBOMCTBA
(B3auMOJICHCTBUE CO MIETOYHBIMU
MeTaJlJIaMU, KaUECTBEHHAs peaKUs
Ha MHOTOATOMHBIE CITUPTHI).
du3noornuyeckoe IeucTBUE

Ha oprasusM uesnoseka. [Ipumenenue
IIMLEPUHA U YTUIICHTIIHKOJIS.

PackpsiBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBISIBJISITh UX XapaKTePHbIE
MIPU3HAKHW), YCTAHABIMBATh UX
B3aMMOCBS3b, UCII0JIb30BAaTh
COOTBETCTBYIOIINE MOHITHUS

IIPY OIIMUCAHUHU COCTABA, CTPOEHHUS U
MPEBPAILLICHUN OPTaHUYECKUX
COCIMHEHUM.

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

Y craHaBIMBaTh IPUHAIIEKHOCTD
BEILIECTB K OIPEAEICHHOMY KJIAcCy

II0 COCTaBYy U CTPOCHUIO, HAa3bIBaTh UX
10 CUCTEMAaTHYECKON HOMEHKIIATYPE;
MIPUBOAUTH TPUBUAJIbHBIE HA3BAHUS
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®enon. CTpOeHHE MOJIEKYJIBI,
(pu3nyecKkue 1 XUMUUYECKHE CBONCTBA
¢denona. TokcuuHOCTh (heHoMa, ero
(bU3HOIOTHYECKOe JCHCTBHE

Ha oprasusM uesnoseka. [Ipumenenue
denoa

3.2

ANbAETuIbI.
KapOGoHOBbIE KUCTOTHI.
CnoxxHbie 3pupbl

Anpaerunpl: GopMabaeTHI U
aleTalIbJIeTul, XMMUYECKOE CTPOCHHUE,
dusznyeckre 1 XMuMHUYECKHE CBOMCTBA
(peakiuy OKUCIIEHUS U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIE PEaKIUN), MOJYyYCHUE U
MIPUMEHCHHUE.

OIHOOCHOBHBIE TIPEAECITBHBIC
KapOOHOBBIE KUCIIOThI: YKCYCHAast
KHUCJIOTa, XUMUYECKOE CTPOCHUE,
duznuecKkre 1 XMMUYECKHE CBOWCTBA
(obmue cBoWCcTBa KUCIIOT, PeaKIUs
ATEepUPHUKALINHN ), TTOTYyICHUE U
npuMmeHeHue. CTeapruHOBas U OJIEUHOBAS
KHUCIIOTHI KaK MPeJICTABUTEN BBICILIUX
KapOOHOBBIX KMCIIOT. MbLIa Kak COIH
BBICIIIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JICUCTBHUE.

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

OTJICJIbHBIX MIPEICTaBUTEIICH
KHUCJIOPOJICOAEPKAIINX COCTUHEHUM.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3NIecKue u
XMMHUYECKHE CBOMCTBA, BAXKHEUIIINE
CIOCOOBI TTOJTYYEHHUSI TUTTUYHBIX
MIPEACTAaBUTEIIEH PA3JIMYHBIX KJIACCOB
KHCJIOPOJICOAEPKAIINX COCTUHEHUIN
(MeTaHoNa, 3TaHONA, TJIMILIEPUHA,
denomna, hopManpaernaa,
aneTanbAeTU1a, YKCYCHOW KUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmania,
LEJUTIONI03bI ); BBISBIISITH TEHETUYECKYIO
CBSI3b MEXKI1Y HUMH U TIOATBEPKIATH €€
HaJu4yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX
pPEAKILM C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POPMYII.

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

JUISL KUBHEACSTEIbHOCTH OPraHU3MOB.
Oco3HaBaTh OIMACHOCTH BO3JAECHUCTBHS
Ha YKUBbIC OPTraHU3MBbI ONPEICIICHHBIX
OpraHWYECKUX BEIIECTB, MOSCHSTh

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

3.3

VrieBoasl

VYraeBoabl: cOCTaB, KjacCUUKAIIH
yriIeBOJI0B (MOHO-, IU- 1
nonucaxapuibl). ['moko3a —
MPOCTEUIIINI MOHOCAXapU/I:
O0COOEHHOCTU CTPOEHHUS MOJIEKYIIBI,
dusznueckre 1 XMuMHUYECKHe CBOMCTBA
TJIIOKO3bI (B3aUMO/ICHCTBHE

¢ ruapokcuaoM meau(Il), okucnenue
aMMHUAYHBIM PaCTBOPOM OKCHJA
cepebpa(l), BocctaHoBIIeHHE, OPOKEHUE
TJIFOKO3bI), HaX0XKICHUE B MPUPO/IE,
MPUMEHEHUE TIJIFOKO3bI, OMOJIOTMYeCcKast
POJIb B JKM3HEIEATEIIbHOCTH OpraHu3Ma
yenoBeka. PorocuHTe3. OpykTo3a Kak
M30MeEp ITFOKO3BI.

Caxapo3a — npeicTaBUTEIb
JMCcaxapua0B, TUIPOIN3 CaXxapo3bl,
HaXO0XJ/ICHHE B PUPOJIE€ U TPUMEHEHHUE.
Kpaxmain u nesmironosa kak npupoaHbie
MOJIUMEPBI: CTPOCHHUE KpaxMalia u
LEJUTIOI03bI, PU3UYECKUE U XUMUYECKUE
CBOICTBa KpaxmaJa (TUIpOJIn3,
KaueCTBEHHAsI peaKIys C HOJIOM).
IKCIepUMEeHTAIbHbIE METO/IbI
M3y4Y€eHHUsI BelIeCTB 1 UX MPeBPAllleHUIH:

Y TIPEJIOTBPALLEHUS KX BPEIHOTO
BO3/CICTBHS HA OPraHU3M YEJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl IO3HAHUS — IPOBEJICHUE,
HaAO0JII0ICHHE U ONTUCAHUE XUMHUYECKOTO
JKcrepuMeHTa (J1ab0paTOpHbBIE OMBITHI U
MpaKTUYECKHEe paboThI).

CnenoBarb npaBuiaM 0e30macHON
paboTHI B 1abopaTopuu

[P MCIOJIb30BAHUHA XUMUYECKON
MOCYZIbI K 000PY/IOBaHUs, a TAKXKE
npaBujiaM 0OpallleHus ¢ BEIIeCTBaMU

B COOTBETCTBHM C HHCTPYKLUSIMHU
BBINOJIHEHUS 1a00PaTOPHBIX OIBITOB

U TIPAaKTUYECKUX paboT MO NOTYyYSHHUIO
Y U3YYECHHIO OPIraHMYECKUX BEILECTB.
IIpencraBisaTh pe3yiabTaThl
AKCIIEpUMEHTA B (popMe 3arucu
YPaBHEHUI COOTBETCTBYIOLUX PEAKIIUI
Y JIeJaTh BBIBOJIbI HA X OCHOBE.
[TpoBOAUTE BBIYMCIICHUS

JUISL OIIpENIENIEHUSI MOJIEKYJIIPH O
GbopMyJIbl OpraHUYECcKoro BEliecTBna,

10 YPABHEHUIO XUMUYECKON PEAKIUU.
CaMOCTOATENBHO TUIAHUPOBATh U
OCYIIECTBJISAITh CBOKO IIO3HABATEIIBH YIO
JEATENBHOCTD; IPUHUMATh AKTUBHOE

32



denepanpHas padoyas mporpamma | Xumusi. 10—11 kmaccel (0a30BbIi yPOBEHB)

e JlaGopaTopHBIC OIBITHI:

— TOPEHUE CIIUPTOB,

— B3aMMOJICUCTBUE IIHIIEPUHA
¢ ruapokcuaom meau(Il);

— Ka4CCTBCHHLIC PCAKIIUHU aJIbACTHUI0B

(oKHCIIeHre aMMHAYHBIM PAaCTBOPOM
oKcHJia cepedpa U THIPOKCHIOM
menu(Il));

- B3aHMOHCﬁCTBHe Kpaxmalia ¢ UOJI0M.

e [IpakTrueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCYCHOMR
KHCJIOTBI.

e PacuérHele 3a1auu:

— ONPEACIIEHUE MOJIEKYJIIPHOU
(opMyJIbl OPraHUYECKOr O BEIIECTBA
10 MacCOBBIM JI0JISIM aTOMOB
XUMUYECKUX 3JIEMEHTOB U 110 Macce
(oOBeMy) IPOJIYKTOB CrOpaHus;

— Pacy€Thl II0 YPABHEHUIO XUMHUYECKOU

peaKIiu

y4acTue B rpyNIoBOil yueOHOM
NEATEIILHOCTH

Hroro no pazneny

13

Paznen 4. A3orcogepxaniue

OpraHuv4e€CKue COCAMHCHNA

4.1

AMUHEL.
AMUHOKHCIIOTEIL.
benkn

3

AMMHBI: METWJIAMHH — MPOCTEUIIINI
[IPEJCTaBUTENIb aMUHOB: COCTaB,
XUMUYECKOE CTPOCHHE, (PU3ndecKue u
XUMUYECKUE CBOMCTBA (peakiuu

PackppiBaTh CMBICT N3y4aeMBbIX
MOHATUH (BBISIBJISITh UX XapaKTePHbIE
MPU3HAKHN), yCTAHABIUBATh UX
B3aMMOCBS3b, UCIIOJIb30BATh
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C KHCJIOTAaMU U TOPEHUS), HAXOXKICHUE

B MIPUPOJIE. AMUHOKHUCIIOTBI KaKk
am(pOTepHbIE OPraHNYECKUE COCTUHEHMUS.
dusnyecKkre U XMMHYECKHUE CBOMCTBA
AMUHOKHUCIIOT (Ha IpUMepe TJIMIKUHA).
buonoruueckoe 3HaueHNE aMUHOKHCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoaHbIe MOJIUMEPHI.
[lepBuyHas, BTOpuYHAs U TpETUYHAS
CTPYKTypa 0elIKOB. XUMUYECKHE
CBOMCTBA OEJIKOB: THIPOJIU3,
JIeHATypallusi, KaueCTBEHHbIE PeaKINu
Ha OEJIKH.

JKCIEePpUMEHTAIbHbIE METO/bI
HM3y4eHHUs BeIeCTB U UX MPeBPAllleHUIl:
e J/[eMoOHCTpauuu:

— JleHaTypauus OeJIKOB IPU HarpEeBaHUU;
— IIBETHBIC PEAKIIHH OCIIKOB

COOTBETCTBYIOIIUE MOHITHUSA
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILCHUN OPTaHUYECKUX
COCIMHEHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJIS1 COCTaBJIEHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpami¢HHoN) (HopMyIsT OpraHMIeCKUxX
BEILIECTB.

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

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIIbHBIE HA3BAHUS
OTZICJIbHBIX IIPEICTABUTEIICH.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, Gu3nIecKue u
XMMHWYECKHE CBOMCTBA, BaXKHEUIIINE
CIOCOOBI MOTYYEHUST TUITUYHBIX
MPEACTABUTEIIEH a30TCOAEPHKALIUX
COeIMHEHU (METHJIaMUHA, TJIUINHA,
OEJIKOB).

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

JUIs1 OpraHu3Ma YeJIOBeKa.
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Hcnons30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HaOII01aTh U
OINMCHIBATH JIEMOHCTPALMOHHBIN
DKCIIEPUMEHT.

CaMocCTOATENBHO MIJIAaHUPOBATHh U
OCYILIECTBIIATh CBOIO MTO3HABATENBH YIO
JEATENbHOCTh; IPUHUMATh AaKTUBHOE
y4acTHe B IPYIIOBON Y4eOHOM
NEeATEIIbHOCTH

Htoro no pazneny

3

Paznea. 5. BoicokoMoJieKyJISIpHBIE COCIUHECHUS

5.1

IInacTmaccel.
Kayuyku. Bonokna

2

OCHOBHBIE MOHSATUS XUMUU
BBICOKOMOJICKYJISIPHBIX COSAMHEHUM:
MOHOMEp, TTOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETNIEHb TOJIMMEPHU3ALIUU, CPETHSIS
MoJteKkyssipHas Macca. OCHOBHBIC
METO/Ibl CHHTE3a BEICOKOMOJICK YIS PHBIX
COEMHEHUH — MIOJIMMEPU3ALUS U
MOJIMKOHIEHCAIHSI.

[TnacTmacchl (MOAMATHIIEH,
MTOJIATIPOTTAJICH, TIOJTU BUHIITXJIOPH/I,
nonucTupod). HatypaibHblii u
CUHTETHYCCKUEC KAYIYKH
(OyTamueHOBbIN, XJIOPOIMPEHOBBIN U
M30MPEHOBBIN). BonokHa: HaTypalibHbIE
(XJI0TOK, IIEPCTh, MIENK),
MCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO,

Bianers nzydaeMbIMU XUMUYECKUMU
MOHATUSMU: PACKPBIBATH CMBICII
U3y4aeMbIX [IOHATUN U IIPUMEHATD 3TU
IIOHATHS IIPU OIMUCAHUU COCTaBa U
CTPOEHHUS BBICOKOMOJIEKYJISIPHBIX
OpraHWYECKUX BELIECTB,

JUTsl OOBSICHEHUS OTAEIBHBIX (DAKTOB U
SBJICHUM.

Hcnons30BaTh XMMUYECKYIO CUMBOJIMKY
JUIS COCTaBIICHUS CTPYKTYPHBIX (POPMYIT
BEILECTB U YPABHEHUM PEAKLINI
MOJIMMEPHU3ALAN U TIOJIMKOHICHCALIUH .
OmnuceiBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Haunbosee pacrpoCTPaHEHHBIX BUIOB
IIJIJACTMACC, BOJIOKOH; IIPUMEHEHNE
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BHCKO3a), CHHTETUYECKHE (KalpoH 1
JIaBCaH).

JKCNEePUMEHTAIbHbIE METO/AbI
M3Yy4YeHHUsl BeleCTB H MX MpeBpAalleHHii:
e J/[eMOHCTpauuu:

— O3HAKOMJIEHHE ¢ 00pa3laMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IUIaCTMAcCC, Kay4yKOB

B PA3JIMYHBIX OTPACIIX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HaOMI01aTh U
OIUCHIBATh IEMOHCTPAIMOHHBIN
AKCIEPUMEHT

Htoro 1o pazneny 2
OBUIEE KOJIMYECTBO 34
YACOB 110 I[TPOT'PAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3lesioB U TEM [IporpammHoOe conepxkaHue
n\n 4acoB o0 yJaronmxcs

y4e0HOro mpeIMeTa

Paznen 1. TeopeTruueckue oc

HOBbBI XUMHUH

1.1

CrpoeHue aToMOB.
Ilepuonnueckuit
3aKOH U
ITepuonnueckas
CUCTEMA XUMHYECKUX
AJIEMEHTOB

J.1. Menneneena

3

Xummnueckuii aneMeHT. AtoM. CoctaB
aTOMa, U30TOMbL. DJIEKTPOHHAs
00010uKa. DHEPreTuYecKue ypoBHU,
MOJYPOBHU. ATOMHBIC OpOUTAIIH,

s-, p-, d-, f-amemenThr. OcobeHHOCTH
pacrpeiesieHus 3JIEKTPOHOB

110 OpOUTAISIM B aTOMaX MaJIbIX U
OOJIBIIMX TIEPUOJIOB. DJIECKTPOHHAS
KOH(HUTrypalus aToMOB.
[lepuoguueckuii 3aK0H U
ITepuonnueckas cucTeMa XUMUYECKUX
sanemenToB JI. 1. MenaenceBa. CBS3b
MEPUONYECKOr0 3aKOHA U
[lepnoguyueckon CUCTEMBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOPUEHN
CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMU MTPOCTHIX
Y CJIO’KHBIX BEUIECTB MO Irpymnmnam u
nepuoaaM. 3Ha4eHUE MEePUOANIECKOTO
3aKOHA U CUCTEMBI XUMUYECCKHX

PackppiBaTh CMBICT U3y4aeMbIX
MOHSATUM (BBISIBISTH UX XapaKTEPHBIE
MIPU3HAKH ), YCTaHABIUBATh UX
B3aUMOCBS3b.

PackpbIBaTh CMBICI IEPUOANIECKOTO
3akoHa /I. 1. MenneneeBa u
JIEMOHCTPUPOBATH €TI0
CHUCTEMATU3UPYIOUIYIO,
O0OBSICHUTEITBLHYIO U MIPOTHOCTHYECKYIO
byHKIIH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
77eMeHTOB 1—4 nepuo 0B, UCTIONb3Ys
HOHSATHUS S-, P-, d-3JIEKTPOHHBIE
opOUTaIU, YHEPTETUUECKUE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMHUYECKUX
3JIEMEHTOB U UX COCAUHCHUI

10 TIEPHOJIaM U TpyImnam
[leproarueckor CUCTEMBI

. . MenpeneeBa
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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
XHUMHUYECKHUX 3JIEMEHTOB

J.1. MennaeneeBay

1.2

CrpoeHue BelecTna.
Mmuoroo6pasue
BEILIECTB

CrpoeHue BellecTBa. XUMHUYECKAsI CBA3b.

Buael (koBasieHTHas! HETIOISIpHAS U
noJisipHasi, MOHHAsI, METAJUTMYECKas) U
MEXaHU3Mbl 00pa30BaHUs XUMUYECKON
CBs13U (OOMEHHBIN U IOHOPHO-
aK1enTopHbIi). BomopoaHas cBsi3b.
BanentHoCTb.
DIJIEKTPOOTPULATENBHOCTh. CTENEHb
okucieHus. KaTuoHbl U1 aHUOHBI.
BemecrBa MonekysspHOro u
HEMOJIEKYJISIPHOT'O CTPOCHUS.

3aKOH MOCTOSIHCTBA COCTABa BEIIECTBA.
TUnbl KPUCTATIMYECKUX PEMIETOK U
CBOMCTBA BELIECTB.

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopel. KonnuecTBeHHbIE
XapaKTepUCTUKHU paCTBOPOB (MaccoBas
JI0JISL BEIIECTBA B PACTBOPE).

PackpsiBaTh CMBICT U3y4aeMbIX
MOHSATUM (BBIIETSATh UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSTh 3TH TOHSATHUS
MIpY ONUCAHUU COCTAaBa U CTPOCHUS
BEIIIECTB, JJIs1 OOBICHCHUS OT/ICIbHBIX
(GakToB U SBICHUM.

Onpenensars BUIbl XUMUYECKOMN CBSI3U
(KOBaJICHTHOM, HOHHOM,
METaTMYECKOM, BOJOPOAHOMN )

B COCAMHEHUSIX; TUI KPUCTAJUTMIECKON
PEMIETKA KOHKPETHOT'O BEIIECTBA.
OnpenensaTs BaJIGHTHOCTb U CTETIEHb
OKHCJICHHUS XUMHYCCKUX 3JICMEHTOB

B COCMHEHUSIX Pa3JIMYHOIO COCTaBA.
[IpoBOIUTH BHIYMCIICHUS

C UCIOJIb30BAHUEM IMOHSITHS «MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPEY.

Braners n3ydaeMbIMU XUMUYECKUMU
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Krnaccugukanus HeopraHU4ecKux
coenuHeHu. Homenkiarypa
HEOPraHMYECKUX BEILIECTB.
JKCIePpUMEHTAIbHbIE METO/bI
M3y4YeHHUs] BelIeCTB U UX MPeBPallleHUI:
e /lemoHCTpauuu:

— MOJIEH KPUCTAJUTMYECKUX PEIIETOK.
e PacuérHblie 3a1a4n;

— pacyeTsbl C UCIIOJIb30BAHUEM HOHSTHS
«MaccoBas J10J11 pACTBOPEHHOI O
BELIECTBA»

1.3

XUMHYECKUE
peakuuu

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

CKOpoCTh peakilum, €€ 3aBUCUMOCTh

OT pa3InyHbIX pakTopoB. OOpaTuMbIe
peakuny. XMMUYECKOE PaBHOBECHE.
@DaKTOpBbI, BIASIOLINE HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHSI.

[Tpuanmn Jle Hlatense.
DIIEKTPOIUTHYECKAS JUCCOLTUALINS.
CusbHble U criadbie 31eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCHas,
HEeUTpasibHasi, 1enouHas. BomopoaHbii

TOHATHSMU.
OOBSACHATH 3aBUCUMOCTb CKOPOCTH
XMUMHUYECKON peakluy OT Pa3InyHbIX
(bakTopoB.

OmnpenensaTs XapakTep CMEIICHUS
XUMHYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEUTHETO
BozericTBuA (npunnun Jle [laTense).
CocTaBisTh ypaBHEHHUSI pEAKLIHIA
Pa3IMYHBIX TUIIOB; MOJIHBIEC U
COKpaIlEHHbIE YPABHEHUS PEAKIUN
MOHHOTO OOMEHA, YUYUTHIBAs yCIOBUSA,
IPU KOTOPBIX 3TH PEAKIUU UAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
HAOJI0IEHNE U OMTMCAHNE XUMHYECKOTO
SKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIC U
7a00paToOpHbIEC ONBITHI, TPAKTUYECKUE
paboThl): MO OMPEICTICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIUi
MOHHOTO OOMEHA, BIUSHUIO PA3INIHBIX
(akTOpPOB HAa CKOPOCTh PEAKIIUIA.
CrnemoBath mpaBuiIaM MOJTb30BAHUS
XMUMHUYECKOH MOCY10i U J1a00paTOpHBIM
000pyI0BaHHEM.

[TpencraBnarh pe3yabTaThl

39



denepanpHas padoyas mporpamma | Xumusi. 10—11 kmaccel (0a30BbIi yPOBEHB)

nokazatenb (pH) pactBopa. Peakuuu
MOHHOT0 0OMEHa B OPraHUYECKON U
HEOPraHWYECKOM XUMUHU.
OKuCINTENBHO-BOCCTAHOBUTEILHbBIC
peakuuu. [loHstue 06 351eKTpoIM3e
pacIiaBoB M pacTBOPOB COJICH.
[IpuMeHneHue IIeKTpoIn3a.
JKCIEepUMEHTAIbHbIEC METOAbI
M3y4eHHUs] BelleCTB 1 UX MPeBPallleHUI:
e JleMoHCTpanuu:

— Pa3nokKEeHHE NEPOKCUAA BOAOPOIA

B MMPUCYTCTBUM KaTan3aTopa.

e JlaGopaTopHbI€ OMBITHI:

— IPOBEACHHUE PEAKIIMA HOHHOTO
oOMeHa;

— OIpeJielieHre Cpeibl paCTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAIHLHOTO
WHJIUKATOpA.

e [IpakTryeckue pabOTHI:

Ne 1. BnusHue paznnyHbIX (GakTOpOB
Ha CKOPOCTh XUMHUYECKON PEaKIIHUH.

e PacuérHrle 3a/1a4u;

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

XUMHUUYECKOT0 IKCIIEpUMeEHTa B popme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIINX
peaKuuii U 1e1aTh BHIBOBI HA UX
OCHOBE,

[TpoBOIUTE BEIYHCIICHUS

110 YPaBHEHUSIM XUMHUYCCKUX PEAKITNH,
B TOM YHCJIE TEPMOXHUMUYECKHE
pacu€Thl

Hroro no pasneny

13

40



denepanbHas padbouas nporpamMma | Xumus. 10—11 kinaccel (0a30BbIi yPOBEHB)

Paznen 2. Heopranuueckasi Xumust

2.1

MeTtayuibl

6

Meramnsl. [lonoxxenue meramion

B [leprnoanyeckoil cucreMe XuMHUYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOEHUS
AIEKTPOHHBIX 000JI0YEK aTOMOB
MeTtaioB. O0mme hu3nyeckne CBOMCTBa
MeTawioB. I [puMeHeHne MmeTaiion

B ObITY, Ipupojie U TexHuke. CrijiaBbl
METAJIOB. DIEKTPOXUMHUUECKUH Pl
HanpspKeHu MetaiioB. O01Me crnocoObt
nojiyueHust MmetayioB. Kopposus
MeTamuioB. CiocoObl 3alUThI

OT KOPPO3HUH.

OO6m1as xapakTepucTUKa METaIOB
miaBHBIX oArpyni (lA-rpymma,
ITA-rpynma) [leprogudeckoit cucTembl
XUMUYECKUX DJIEMEHTOB. AJTIOMUHHM.
AmMdoTepHbIe CBONCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUSL.

OO611ast XxapakTepUCTHKA METAIIIOB
no6ouHbIX moarpyi (b-rpymm)
[leproauyeckoit CUCTEMBbI XUMUYECKHUX
AJIEMEHTOB: ME/lb, IIMHK, XPOM, >KEJIe30.
Baxueiimme coeqMHEHNS METAIJIOB
(OKCHUIBI, TUIPOKCHU/IBI, COJIH).
IKCNepPUMEHTAIbHbIE METOIbI
H3Yy4YeHHs BellleCTB U UX MpPeBpaIleHuii:

PackpbiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBIIESATH UX XapaKTEPHbIE
MIPU3HAKHU) U IPUMEHSTH 3TU MOHITHUS
MIpY ONHUCAHUU COCTaBa U CTPOCHUS
BEICCTB, JJI1 OOBICHEHUS OTACIbHBIX
(aKTOB U SIBICHU.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

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

B [lepnognueckon cucreme
XHUMHYECKHUX DJIEMCHTOB

. . Menpaeneena.

XapakTepu3oBath (OMUCHIBATH) O0IINE
XUMHYECKHE CBOMCTBA METAIJIOB, UX
BOXHEUIINX COCTMHECHUN, TOATBEPKAas
ATO OMHUCAHUE TPUMEPaAMU YPABHEHUI
COOTBETCTBYIOIIUX XUMUUYECKHUX
peaKkuuii; MPUMEHECHUE METAIIOB

B Pa3JIMYHBIX 00JIaCTAX, a TAKKE
HCITOJIL30BAHUE UX JJIS CO3IaHMs
COBPEMEHHBIX MaTEpPUAJIOB U
TEXHOJIOTH.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIIOB
OT KOPPO3HH.

PackpbiBaTh CYITHOCTh OKUCIUTEIBHO-
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e JlemoHCTpauuu:

— KoJUTeKIuUsl «MeTasbl U CILIaBbD».

e JlaGopaTopHbI€ OIBITHI:

— B3aMMOJICUCTBUE TUIPOKCHIA
QTIOMHUHUS ¢ PaCTBOpPaMU KUCJIOT U
IIeJI04€eH,

— KauyeCTBEHHBIE PeaKlMU HA KAaTUOHbI
METaJIOB.

e [IpakTryeckue pabOTHI:

Ne 2. Penienue sxcnepruMeHTalbHbBIX
3aja4 1o TeMe «MeTaiby.

e PacuérHblie 3a1a4n:

— pacueTbl Macchl (00beMa, KOJInYecTBa
BELIECTBA) MPOAYKTa PEAKIUH, ECIIU
OJIHO M3 BEUIECTB JaHO B BUJIE PaCTBOPA
C OMPEAETIEHHOW MaCCOBOU 10JIEH
PacTBOPEHHOIO BEIIECTBA

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

Hcnonbs30BaTh €CTECTBEHHO-HAYYHBIE
METO/bl IO3HAHUS — IPOBEJICHHUE,
HaAO0JIIO/ICHHE U ONTMCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
71a00paTOpPHBIE OMBITHI, MTPAKTUUECKHE
paboThI).

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

CrnenoBath npaBuiiaM MOJIb30BaHUS
XUMHUYECKON NOCYA0M 1 1a00paTOpHBIM
000pyI0BaHKUEM.

[TpoBOIUTE BBIYMCIICHUS

110 YPABHEHUSIM XUMHUYECKHX PEAKLUH.
CaMOCTOSTENBHO TUIAHUPOBATh U
OCYIIECTBIIATH CBOIO MIO3HABATEIbHYIO

42




denepanbHas padbouas nporpamMma | Xumus. 10—11 kinaccel (0a30BbIi yPOBEHB)

JEATEeNIbHOCTh; MPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOU
NEeATEeIIbHOCTH

2.2

Hemerainber

Hewmerannebl. [lonoxeHue HeMeTaII0B

B lleproinyeckon cucTeMe XUMHAYECKUX
anemenToB J[.1. MenaeneeBa u
O0COOEHHOCTHU CTPOEHUS AaTOMOB.
dusuyeckre CBOMCTBA HEMETAJIJIOB.
AJIOTpONUsI HEMETAIIOB (Ha MpUMepe

KHCIIOpOJia, cephl, pocdopa u yriaeposa).

XUMHAYECKHUE CBOMCTBA BAXKHEHIIINX
HEMETaJJIOB (TaJIOTEHOB, CEPHI, a30Ta,
dbocdopa, yrieposa u KpeMHuUs).
OKkcuibl HEMETAJIOB.
Kucnoponconepxaniue KUCIOTHI.
Bonoponnabie coennHeHus
HEMETAJJIOB.

IKcnepUMEHTAIbHbIE METO/IbI
HU3y4YeHHUsI BelleCTB

U MX IPeBPaLleHUN:

e /lemoHCTpauuu:

— o0pa3libl HeMETalJIOB;

— B3aMMO/ICVCTBHUE MEJIU C a30THOU
KUCJIOTOM pa3IMuyHON KOHLIEHTPAIMH.
e JlaGopaTopHbI€ OMBITHI:

— Ka4E€CTBEHHBIC PEAKIMX HA AaHUOHBI U
KaTHOH aMMOHHUS.

PackpbiBaTh CMBICIT H3y4aE€MBbIX
MOHATHUH (BBIICIATH UX XapaKTEPHbIE
MPU3HAKHU ) U IPUMEHSTH 3TU MOHATHUS
MIPU OMMCAHUU COCTaBA U CTPOEHUS
BEIIECTB, 111 OOBSICHEHUS OTIENbHBIX
(hakTOB U SIBJICHUM.

OOBSACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB HEMETANIJIOB U UX
COCIMHEHUN C YUETOM CTPOEHUS UX
aTOMOB H IIOJIOJKCHUS

B [lepnognueckoni cucreme
XHUMHYECKHUX DJIEMECHTOB

. . Mennaeneesa.

XapakTepu3oBath (OMUCHIBATH) 00IIINE
XUMHYECKHE CBOMCTBA HEMETAIIOB, UX
BOKHEUIINX COCIMHEHUN, TTOATBEPK A
ATO OMHUCAHUE NIPUMEPAMU YPAaBHEHU
COOTBETCTBYIOIIUX XUMUUECKHUX
pEaKIIUN.

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

B Pa3JIMUHBIX 00JIACTAX MPAKTHUYECKOMN
JIeSITEILHOCTH YeJIOBEKa.
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o [IpakTrueckue paboOTHI:

Ne 3. Pemenue skcnepuMeHTaIbHBIX
3a1a4 no reme «HemeTtambn.

e PacuérHblie 3a1a4u:

— pacyeThl MacChl BEIIeCTBA

WM 00BheMa Ta30B 1O U3BECTHOMY
KOJINYECTBY BEUIECTBA, MAaCCe HIIU
00BEMY OJTHOTO U3 Y4ACTBYIOIIUX

B PEAKIMU BEIECTB; PACUEThl MACCHI
(oOBeMa, KoJIMuecTBa BEIECTBA)
IPOAYKTOB PEaAKIINH, €CIIU OJTHO

13 BEIIECTB UMEET MTPUMECH

2.3

CBs13b
HEOPTaHUYCCKUX U
OpPTaHHYECKUX
BEIIECTB

Heoprannueckue u oprannyeckue
kucnotel. Heopranmueckue u
OpraHu4YecKue oCHoOBaHUs. AM(DOTEpHBIC
HEOPraHUYECKUE U OPTraHUYECKUE
coequHeHusd. I eHeTnueckas CBSI3b
HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECCTB

[ToaTBepkaTh CyeCTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHMYECKUMU BEILECTBAMU

C IIOMOLLBIO YPaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX
pEaKILUN.

PackppiBaTh CyIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIINI
NIOCPEACTBOM COCTABIICHHUS
AJIEKTPOHHOT O OajaHca TUX PeaKIUil.
[IpoBomuTh peakuny,
MOJTBEPKAAIOIINE XapaKTepHbIE
CBOMCTBA U3Y4aEeMbIX BELIECTB,
pacro3HaBaTh OMBITHBIM YTEM
AHUOHBI, IPUCYTCTBYIOLIME B BOJAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HaAO0JII0/ICHHE U ONTUCAHUE XUMHUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHbBIE U
71a00paTOpHBIE ONBITHI, TPAKTUYECKUE
paboThI).

[IpencTaBisaTh pe3yIbTaThl
XUMHUUYECKOT0 IKCIIEpUMEHTa B popMme
3aIMCH YPABHEHUI COOTBETCTBYIOIINX
peakiui 1 IenaTh BBIBOABI HA UX
OCHOBE.
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CrnemoBath mpaBuiIaM IMOJIb30BAHUS
XMUMHUYECKOH MOCY10i U J1a00paTOpHBIM
000pyI0BaHHEM.

[TpoBOAUTH BEIYUCIICHUS

110 YPaBHCHUSM XUMUYCCKUX PEAKITHH.
CaMocCTOATENBHO MIJIAaHUPOBATHh U
OCYILECTBIISTH CBOIO TO3HABATENbHYIO
NesITeIbHOCTD; IPUHUMATh aKTHBHOE
y4acTHE B IPYNIOBON yueOHOU

NEeSATETHbHOCTH
Htoro 1o pazneny 17
Pazgen 3. Xumus u xK13Hb
3.1. | XuMus ¥ Ku3Hb 4 Ponb xumMuu B obecrieueHun PackpbiBaTh poiib XUMUU B PEIICHUH

JKOJIOTMYECKOM, YHEPreTUUECKON U
MUIIEBOM 0€30IMaCHOCTH, PA3BUTHH
MenuiuHbl. [loHaTHEe 0 HAyYHBIX
METOJ1aX ITO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUAM.

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

UenoBek B MUpPE BELIECTB, MAaTEPUAIOB U
XUMMYECKUX PEAKINI: XUMUS U
3I0pOBbE YEJIOBEKA; MpaBUa
HCTOJIb30BaHUS JICKAPCTBEHHBIX

HSHEPIreTUYECKUX, ChIPhEBBIX U
IKOJIOTHYECKUX MPOOJIEM YEIOBEUECTBA,
OMUCHIBATH OCHOBHBIE HAIIPABIICHUS
Pa3BUTHUS XUMHYECKON HAYKU U
TEXHOJIOTUH.

[IpuMeHsTH NpaBuUiia 6€301acHOrO
oOpaIieHust ¢ BemecTBaMH,
UCIIOJIb3YEMBIMH B TTOBCETHEBHOM
YKW3HU, TTpaBUiIa TOBEJCHUS B LEISAX
cOEpEKEHUS 3I0POBBS U OKPYKaloIeH
MPUPOJHOM Cpelbl; IOHUMATh BPE
(omacHOCTh) BO3/ICUCTBHS HA KUBBIC
OpraHU3MbI ONPEEIECHHBIX BEIIECTB
cMbic nokazarens K, moscHsaTh
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npenapaToB; npaBuiia 0€30MacHOTO Ha MpUMepax crocoObl YMEHBIIICHUS U
HCIIOIb30BaHUS MpErapaToB OBITOBOM MIPEIOTBPALLICHUS UX BPEIHOIO

XHUMHHU B ITIOBCEIHEBHOM KU3HU. bbITOBas | BO34€HCTBUA.

XUMUYECKask TPaMOTHOCTD AHaIM3UPOBaTh U KPUTHIECKHU

OIICHMBATh WH(OPMAIIHIO, CBI3aHHYIO

C XUMHYECKUMH TIPOIIeCcCaMi U UX
BIIMSTHHEM Ha COCTOSTHHE OKPYXKAIOIIeH
Cpepl.

Hcnonb30BaTh MOTy4YEHHBIE 3HAHUS U
IpencTaBiieHus o chepax
NeSTEHbHOCTH, CBI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, KaK
OCHOBY JIJI1 OPUEHTAIIMH B BEIOOPE
cBoel Oymyrel mpodeccHoHaTbHON
NeSITeTHbHOCTH.

[TpuHuMaTh yuactue B 00CYXICHUH
po0JIEM XUMUUYECKON U IKOJIOTHYECKON
HaIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO TIPOOIeME U
npejyiaraTh BO3SMOXHBIC TTYTH €€

penieHus
Htoro no pazneny 4
OBHIEE KOJIMYECTBO 34
YACOB I1IO ITPOI'PAMME
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