MyHununajabHoe 0101 KeTHOe 001e00pa3oBaTe/ibHOE YUpPesKIeHue
«Cpennss o0meo0pasoBarejibHas mKoaa Ne 88
umeHnu A.bopoauna u A.Kouesa»

PABOYAS ITPOI'PAMMA

y4eOHoOro npeamera « XuMus»
(0a30BbBIN YPOBEHD)

st ooydarommmxces 10 — 11 kimaccoB

CeBepck 2024



PabGouass mporpamma mno ydeOHOMY mnpeameTy «XuMus» (0a30BbI YpPOBEHD)
(npenMeTtHas obnacTh «EcTecTBEHHO-HAy4YHBIE MPEAMETHI») (ajlee COOTBETCTBEHHO —
mporpaMMa Mo XHMMHM, XUMHUS) paszpaboTaHa Ha OcHOBe (enepanbHOM paboueit
nporpaMMbl 1o y4deOHoMy mpenMery (Xumus (0a30BbI YPOBEHb)» M BKIIOYAET
MOSICHUTETIbHYIO 3aMHICKY, COJIepKaHne 00y4eHUs, TUIAaHUPYEMbIE Pe3yIbTaThl OCBOCHUS
IPOrpaMMBbI 110 XUMHH, IIJITAHUPYEMBIE PE3YyJIbTAThl, TEMATHYECKOE IIJIAHUPOBAHHME.

[losicHuTenpHasl 3amycKa OTpakaeT oOIIMEe UENW U 33Jayd H3yYEHHs] XUMUH,
XapaKTEPUCTUKY ICUXOJOTHMYECKHX MNPEANOCHIIOK K €€ HM3YyYEHHIO O0y4aroluMUcH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TakKKe MOJIXOJbl K OTOOpY coaepKaHHs, K
ONPENEICHUIO IUIAHUPYEMBIX  PE3YJbTATOB MU K CTPYKTypE€ TEMATHYECKOIrO
IUTAHUPOBAHMSL.

ConepxxaHue OO0ydeHHsS PACKPBIBAET COAEpP)KATEIbHbIE JIMHUHM, KOTOPBIE
npemjiaratores JUisl 005A3aTeIbHOTO M3YYEHHUS! B KAXKJIOM KJIAaCCe Ha YPOBHE CPEIHErO
o011iero oOpa3oBaHusl.

[InanupyemMble pe3ysibTaTbl OCBOEHUS MPOTrpaMMbl MO XUMHUU BKJIHOYAIOT
JUYHOCTHBIE, METaIllpEAMETHBIE pPE3yJbTaThl 3a BECh IMEpUOJ OOY4YEHHS Ha YpPOBHE
CpPEeIHEro o0IIero o0pa3oBaHus, a TaKkKe MPEAMETHBIE JTOCTUKEHUS 00yYaromerocs 3a
KaXJIbIH T0J1 00y4eHUS.

HOACHUMTEJ/IbBHAA 3AIIMCKA

[Iporpamma 1Mo XMMHHM Ha ypOBHE CpeHEro o0iiero oOpa3oBaHus pa3paboTaHa
Ha ocHoBe ®DenepampHoro 3akoHa or 29.12.2012 No 273-®3 «OO6 oOpazoBaHuu
B Poccuiickoit ®enepanun», TpeOOBaHUII K pe3ylibTaTaM OCBOCHHS (enepanbHOU
oOpa3oBaTenpHOl TporpamMmel  cpenHero ooOmero ooOpazoBanus (DOII COO),
npeacTaBieHHbIX B DenepaibHOM rocy1apcTBeHHOM obpaszoBarenbHoM ctangapte COO,
c yuérom Konmenmuum  mnpenomaBaHusi — ydyeOHOro  mpeamera  «XUMUS» B
oOpa3oBaTenbHBIX opranuzanusx Poccuiickoit denepamuu, peain3yrOINMX OCHOBHBIE
oOpa3oBaTelbHbIE MPOTPAMMBI, M OCHOBHBIX TMOJOXKEHUH «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoii @enepauun Ha nepuon Ao 2025 roma» (Pacnopsixenue
[TpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0JI0B K pa3pabOTKe MpOTpaMMBbI M0 XMUMHH, K ONIPEICICHUI0 OO0IIei
CTpaTteruu OOy4YEeHUs, BOCITUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMHU YYEOHOTO
npeamera «Xumus» ans 10-11  kmaccoB Ha  0a30BOM  YPOBHE  COCTaBWIIU
koHnentyanbapie monoxeHuss PIOC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
CONlepKaHMs, PE3yJNbTaToB oOO0ydeHHss W TpeOOBaHW K YPOBHIO MOATOTOBKU
BBIITYCKHHUKOB.

B cooTBeTCTBUMM C JaHHBIMH TOJIOKEHUSMU TIporpamMma 1Mo Xumuu (6a30BBIi
YPOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHaBIMBaeT oO0s3aTeNbHOEC (MHBApUAHTHOE) TPEAMETHOE COJIep KaHHe,
OTIpeJIeNsIET KOJIMYECTBEHHbBIE M KAYECTBEHHBIE €r0 XapaKTePUCTUKH HA KaKJIOM dTarie
U3Y4YCHUS MpEeaMeETa, MPEeayCMaTPUBACT MPUHIIUAIBI CTPYKTYPUPOBAHUS COACPKAHUS U

pacrpeiesieHus ero o KiaccaM, OCHOBHBIM pa3jiejlaM U TeMaM Kypca;
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NaéT MpUMEPHOE paclpelefieHne Yy4eOHBIX YacoB MO TEMATUYECKUM pasjieliaMm,
PEKOMEHAYET MPUMEPHYIO IIOCIENOBATEIbHOCTh H3YUYEHUS OTIEIBHBIX TEM Kypca
C Y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKU y4eOHOTO IMpoIiiecca,
BO3PACTHBIX 0coOeHHOCTeH oOydaromuxcs 10—11 kimaccos;

NAET METOAMYECKYI0 HWHTEPIIPETALNI0 LIEeJIeM W3YYEHHs] MpeaMeTa Ha YPOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHCTEME CpelHero oOlmero  oOpa3oBaHus,
COZIEpKATEIIbHOW XapaKTEpUCTUKU IUIAHUPYEMBIX PpE3YJIbTATOB OCBOEHUS OCHOBHOW
o0pa3oBaTeNbHON MporpaMMbl  CpelHEro o0mero o0pa3oBaHus (JIMUHOCTHBIX,
METalpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHUJOB  Y4eOHO-TIO3HABATEIbHOU
NeATEeIbHOCTH O0OydYaromierocss MO OCBOCHMIO cojepkaHus mnpenmera. [lo Bcem
HA3BaHHBIM TMO3UIMSIM B TMpOrpaMMe IO XUMHUHU COONIOJieHa MPEeEeMCTBEHHOCTD
¢ (penepanbHOI paboueii mporpaMMoil OCHOBHOTO 0011Iero 00pa3oBaHUs 110 XUMUH (117151
8-9 kiaccoB 00pa3oBaTeIbHBIX OpPTaHU3alNK, 0a30BbII YPOBEHB).

Xumuyeckoe oOpa3oBaHHE, MOJYy4aeMOE€ BBITYCKHHUKaMH OOLIe00pa30BaTeIbHON
OpraHu3alliy, SBISETCS HEOThEMJIEMOM YacThi0 HMX 00pa3oBaHHOCTU. OHO CIYXKHUT
3aBEpPIIAIOIIMM 3TallOM peaju3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIIOYEBBIX LICHHOCTEH, MPUCYIIMX LIEIOCTHON CUCTEME XUMUYECKOTO 00pa3oBaHusl. JTU
LEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB NPHUPOAbI, (HOPMHUPOBAHUS MHUPOBO33PEHUS U
oOmel KylbTyphl YEJOBEKa, a TaKKe DSKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO M NPUPOJHOM cpene. Peamnsyercs xumuyeckoe oOpa3zoBaHUE
oOyyJarommxcsi Ha ypOBHE CpPEIHEro oO0Iiero oOpa3oBaHUsl CpPEACTBaAMU Y4eOHOIO
npeaMera « XUuMus, CoJIepkKaHrue U MOCTPOEHUE KOTOPOTO ONPEIEIICHbI B IPOrpaMMe o
XUMHUH C Y4€TOM crhenu(PuKku HaAyKd XUMHM, €€ 3HAUYCHUs] B MO3HAHUU TMPHUPOJBI U B
MaTepHaNbHOW >KM3HU OOIIECTBA, a TaKXKe C Y4€TOM OOIMX IeJied | MPUHIIMIIOB,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEeIHEro o0IIero 00pa3oBaHus B
Poccuiickoii @eaepaunn. Tak, HanpuMep, Npu POPMUPOBAHUM COJAEPKAHUS MpPeaMeTa
«XUMUS» YITSHBI CISAYIONINE MTOJOXKEHHUS O celMpUKe U 3HAUCHUH HAYKU XUMUHU.

XUMHSI KaK DJJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAayK HIpaeT ocoOyr poJib
B COBPEMEHHOMW IIUBUJIM3ALIMU, B CO3/IaHUM HOBOW 0a3bl MaTEepHaIbHOM KynbTyphl. OHa
BHOCHUT CBOM BKJI1aJl B (G OPMHUPOBAHUE PAIIMOHATIEHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHNE
LEJIOCTHOTO TMPEACTABICHUSI 00 OKPYXAIOIEM MHpE KaK O €IWHCTBE MPUPOJIbI U
YeJIoBeKa, KOTopoe (OpMHUpPYETCS B XMMHUU HAa OCHOBE TOHHUMAHHS BEIIECTBEHHOTO
COCTaBa OKPY’KaIOILIEr0 MUPa, OCO3HAHMS B3aUMOCBSI3H MEXIY CTPOCHHEM BEILIECTB, UX
CBOMCTBaMHU U BO3MOXKHBIMH 00JIACTSIMHU TPUMEHEHHS.

TecHo B3auMOAEHCTBYS C JPYrMMH €CTECTBEHHBIMU HayKaMH, XHUMHS CTaja
HEOTHEMJIEMOM YacTbl0O MHUPOBOM KYyJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO
TpyJa ® SKU3HH Kaxaoro wieHa oOmiectBa. CoBpeMEeHHass XUMHUS KakK Hayka
co3uaTeNbHasl, KaK HayKa BHICOKMX TEXHOJIOTU HaMpaBlieHa Ha PEIIeHUE TI00ATbHBIX
po0JieM YCTOMYHUBOTO Pa3BUTHSI YETIOBEUYECTBA — CHIPbEBOM, SHEPTE€TUUECKOM, MUIIICBOM,
HKOJIOTUYECKOM 0€30MaCHOCTH M OXPaHbI 310POBBSI.



B cooTBeTcTBUY ¢ OOIITUMHU LIETSIMH Y IPUHITUIIAMH CPETHET0 00111ero oOpa3oBaHus
comepkanne npeaMera «Xumusi» (10-11 xmaccel, 0a30BbIi YpOBEHb H3Yy4CHUS)
OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY OOYy4YaroIIUXCs,
HEOOXOJMMYIO MM JUIsi BBIPAOOTKH MHMPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEHTHOTO
BKJIIOYEHHUSI B KU3Hb COILMyMa, MPOJOJLKEHUS O00pa3oBaHUsSl B PA3JIMUHBIX 00JIACTSIX,
HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBsOMUMHU TTpeAMeTa « XUMUS» ABISIOTCS 0a30BbIe Kypchl — «Opranuyeckast
xuMus» U «O01as 1 HeOpraHUYECKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEp KaHUs
KOTOPBIX SIBJISIOTCSI OCHOBBI 0230BOM HAYKU: CUCTEMAa 3HAHUH 110 HEOPTaHUYECKONH XUMUH
(c BKJIFOUEHWEM 3HAHMK M3 OOIIEH XUMHUHU) W OopraHudeckod xumuu. dopmMupoBaHue
JAHHOW CHUCTEMBbI 3HAHWW TMPU H3YyYEHUU TMpeaMeTa 00eCIeunBaeT BO3MOXKHOCTH
PacCMOTpPEHHsI BCETO MHOTO00Opa3usl BEIIECTB HA OCHOBE OOIIMX MOHATUM, 3aKOHOB U
TEOPUN XUMUMU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudecKkas XuMus» chopMHpOBaHa B IPOrpaMMe 10 XUMUU Ha OCHOBE CUCTEMHOTO
noAxoJa K HW3YYECHHIO Yy4yeOHOro Marepuajia U OOYyCIOBJIEHA HUCTOPUYECKHU
00OCHOBaHHBIM PA3BUTHUEM 3HAHUM Ha OMPENETEHHBIX TEOPETUYECKUX YpOBHAX. Tak,
B Kypc€ OpPTaHMYECKOM XHMMHH BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUU CTPOCHUSI OPTAHUYECKUX COCAMHEHUN, a TAKKE HA YPOBHE CTEPEOXUMHUUECKUX U
AJIEKTPOHHBIX MPEACTABICHUM O CTpOCHHUH BellecTB. CBeieHHsT 00 U3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCS B PAa3BUTHUM — OT YTJIEBOJOPOJOB 10 CJOXKHBIX OHOJOTHYECKU
AKTUBHBIX COCIMHEHHW. B Kypce OpraHM4eckom XUMHHM MOJYYarOT pPa3BUTHE
chopMHUpOBaHHBIC Ha YPOBHE OCHOBHOIO OOINEro 0Opa30BaHMS I€PBOHAYAIIbHBIC
MPEACTABICHUS] O XUMHUYECKOW CBSI3U, KJIACCU(UKAIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIIUH.

ITon HOBBIM yryioM 3peHuss B npeaMere «XuMus» 0a30BOTO  YpOBHS
paccMaTpuBaeTCsd M3YYEHHBIH Ha ypOBHE OCHOBHOTO oOImero oOpa3oBaHUS
TEOPETUUECKUN MaTepuas U (aKTOJOTUYECKUE CBEACHUS O BEUIECTBAX U XUMHUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckasi XMuMus» 00ydarouiaMest
MPEAOCTABISAECTCS BO3MOYKHOCTh OCO3HaTh 3HAUYEHUE TMEPUOAMYECKOrO  3aKOHA
C OOIIETECOPETUUECKUX U METOJIOJIOTUUECKUX MO3UIINH, TIIyOXKe MOHATh UCTOPUUECKOE
U3MeHeHne (YHKIUNA 3TOro 3akoHa — OT o0oOmaromed A0 OOBICHSAIONIEH Hu
MIPOTHO3UPYIOLIEH.

Envnas cucremMa 3HaHUMKM O BAXKHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUM,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUUYECKUX pEaKUHUAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus aomnosHsercs B Kypcax 10 m 11 kimaccoB snemeHTamMu
COJIepKaHMsl, UMEIOIUMHU KYJIbTYPOJOTHUECKUN U MPUKIAJHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT MTOHMMAHHIO B3aUMOCBSI3U XUMHUH C APYTUMHU HayKaMH, PaCKPBIBAIOT €€
poJib B TIO3HABATEIBLHONW W MPAKTHUUYECKOW JAESATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBKEHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUH M MPAKTUYECKUX
MPWIOKEHUN XUMHUHU, TIOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECCTBEHHO



U JINYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh
uH(OPMAITUIO ¥ IPUMEHATH €€ JIJIsl TIOTIOTHCHUS 3HAHUH, PEIICHUS HHTEIICKTYTbHBIX
U DKCIEPUMEHTANBHBIX MCCIIEIOBATEIbCKUX 3a7ad. B 1einoMm coaepkaHue yuyeOHOTro
npeaMeTa «XUMHUs JTaHHOTO YPOBHS U3YUYEHHUSI OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00yYarOIINXCSI MUPOBO33PEHYECKON OCHOBBI [T TOHUMaHUS PUITOCOMCKUX HIACH, TAKAX
KaK: MaTepualibHOE E€IMHCTBO HEOPraHMYEeCKOr0 W  OPraHMYecKoro MHpa,
O0O0yCIIOBJIIGHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, I103HABAEMOCTb
NPUPOIHBIX SIBICHUHN MyTEM SKCIIEPUMEHTA U PEIICHUS IPOTUBOPEUUN MEXKY HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU
IKOJIOTUYECKUX MPoOiIeM, a Takxke MmpoljemM cOepekeHus IHEPreTHUECKUX PECcypCoB,
CBIPbS, CO3/JaHUSI HOBBIX TEXHOJIOTUIA U MaTepUAIOB.

B mnane pemieHust 3ama4 BOCIUTAHUS, PA3BUTHS U COLMATU3AIUMU O0YJaIOIINXCS
MPUHSATHIE TPOTrPAMMOI IO XMMUU MOAXObI K OTIPEJETICHUIO COJEPKAHUS U TTIOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (OPMHPOBAHUE YHHBEPCATBHBIX YUEOHBIX ICHCTBHM,
UMEIONTNX 0a30BO€ 3HAUCHUE ISl PA3IMYHBIX BUAOB JEATEIBHOCTH: PEIICHUS MpoOieMm,
MOKCKa, aHaJIn3a U 00paboTKH MH(POpPMAIIMK, HEOOXOUMBIX JJI TPUOOPETEHUS OIbITa
MPAKTHYECKONH M HMCCIENOBATENLCKON NEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B
MO3HAHUU XUMUH.

B npakTtuke npenogaBaHusi XMMHHM KaK Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa3oBaHus
TaKk U Ha YPOBHE CPEAHEr0 001Iero oOpa3oBaHus, MPU OMPENCICHUH COACPKATEIHLHON
XapaKTEePUCTHKU IeJIed M3y4eHHs TMpeAMeTa HalpaBJICHUEM TEPBOCTEIICHHON
3HAYMMOCTH TPATUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB XMMHYECKOW HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IEITEIbHOCTH Y€JI0BEeKa U KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKOW TOUYKU 3PEHHS TAKOH
MOJIXOJ] K OTIPEACTICHUIO TIeJIel N3yUeHHUs MTpeIMeTa SBISICTCS BIIOJIHE OMPaBIaHHBIM.

CoracHO JaHHOW TOYKE 3pEHUS TJIABHBIMH MEIISIMH U3YUYCHHSI TIpeMeTa « XUMUSD)
Ha 6azoBoM ypoBHe (10-11 ki1.) siBHISIFOTCS:

dbopMuUpOBaHUE CHUCTEMbl XMMHUUYECKUX 3HAHUM Kak BaKHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPa, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBBIC MOHSTHSI,
byHIaMCHTAIbHBIE 3aKOHBI W TEOPUHM XUMHUHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MOHUMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIICHUI MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEH X PA3BUTHUS U CTAHOBJICHUS,

dbopMHpOBaHWE W Pa3BUTHE MPEJACTABICHUNH O HAYYHBIX METOAAX ITO3HAHMS
BCIIECTB W XUMHUYECKUX PEAKIUH, HEOOXOAMMBIX I MNPUOOPETEHUS yMEHUM
OPHUEHTHUPOBATHLCS B MUPE BEIIESCTB U XUMHUCCKHUX SIBJICHUH, UMEIOIIUX MECTO B TIPUPOJIC,
B PAKTUYECKOW U TOBCEIHEBHOM JKU3HU;

pa3BUTHE YMEHHMA U CIOCOOOB JCSATEIHHOCTU, CBS3aHHBIX C HAOJIOJCHHEM W
OOBSICHEHHEM XHMHUYECKOTO DJKCIepUMEHTa, COOJOJICHUEM TMpaBuil 0E30MacHOTO
oOpalleHusl ¢ BEIECTBAMM.

Hapsimy ¢ »TuM coaepikaTenbHas XapaKTepUCTHKa LeJded W 3agad H3ydeHHs
peaMeTa B MporpaMMe M0 XWMHHM YTOYHEHA W CKOPPEKTHPOBaHA B COOTBETCTBUU



C HOBBIMU IIPHUOPUTETaMU B CHCTEME CpenHero obmero obOpaszoBaHus. CeronaHs B
NPENoAaBaHUM XUMHUHU B OOJbIIEH CTENeHH OTAAETCA MPEANOYTEHHUE MPaKTHUYECKON
KOMIIOHEHTE COJIep>KaHusl OOy4EeHHs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHHKA
O0II€00pa30BaTEIbHON  OpraHU3alluy, BJIAJACIOIIEr0 HE HAOOpOM 3HaHUM, a
(GYHKIIMOHATBPHOW TPaMOTHOCTBIO, TO €CTh CHOCOOaMH W YMEHHUSMH aKTHUBHOTO
IOJyYEHUs] 3HAHUI U MPUMEHEHUS X B PEAJIbHOM KU3HU JJISl pELICHUs MPAKTUYECKUX
3a1ad4.

B oroii cBA3M npu u3ydeHUM npeamera «XHMUS» JOMUHHUPYIOIIEE 3HAYCHHE
NpUOOPETAIOT TAKUE LT U 33a4H, KaK:

ajanranus oOydYaroIMXCs K YCIOBUSM JUHAMHYHO pPAa3BUBAIOLIETOCS MHpa,
(OopMUpPOBAaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMO00pa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPaMOTHBIX PEUICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;

(dopMupoBaHue y o0ydyarolmuXxcsl KJIFOUEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
UMEIONINX YHUBEPCAIbHOE 3HAYCHHWE MJISl Pa3UYHBIX BHUIOB JEATEIHHOCTH: PEIICHUS
npoOieM, TIOMCKa, aHamu3a W 00paboTku  uUH(OpMAIMK, HEOOXOIUMBIX
JUTSL IPUOOPETEHHUS OTIBITA IEATEILHOCTH, KOTOPAasi 3aHUMAeT BaKHOE MECTO B MO3HAHUHU
XUMHH, a TaKXe JJs OLEHKH C MO3UIUN SKOJOTMYecKoW Oe30IacHOCTH XapakTepa
BJIMSIHUSI BELECTB M XMMHUYECKHX IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO
cpeny;

pa3BUTHE [O3HABATENIbHBIX WHTEPECOB, WHTEIUICKTYaJlbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN O00YyYarolmUXCs: CHOCOOHOCTH CAMOCTOSITENBHO MPUOOpPETaTh HOBBIE
3HaHUS MO0 XWMHU B COOTBETCTBHU C XU3HEHHBIMH TMOTPEOHOCTSMHU, HCIOIB30BATH
COBpEMEHHbIE UH(POPMAIIMOHHBIE TEXHOJIOTUY JUIsI IOMCKA U aHAJIM3a y4eOHOM U Hay4yHO-
MOMYJISIPHON MH(POPMALIMK XUMHYECKOTO COJIEPKaAHUS;

(GopMupoBaHHe U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIJIEHUS, HAOII0JATENbHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBbI, B YaCTHOCTH, INpU IUIAHUPOBAHMM U TPOBEACHUU XHUMHUYECKOIO
IKCTICPUMEHTA;

BOCTIMTAHUE Y 00yJaromMXcsl YOS K IEHHOCTH B TYMaHUCTHYECKON HAPABICHHOCTH
XUMHHM, €€ BaXHOM pOJM B PEIICHWH TJ00aIbHBIX MPOOJIEeM palMOHAJIBLHOTO
IPUPOJIOTIONB30BAHUS, TIOMOJHEHUSI DJHEPreTUYECKUX PECypcoB U  COXPAaHEHUs
IPUPOTHOTO PABHOBECHsS, OCO3HAHUS HEOOXOAMMOCTH OEPEeKHOTO OTHOIICHHUS
K TNpUPOJE M CBOEMY 3/I0pPOBbIO, a TaKKe MPUOOPETEHHUsI OMNbITa HCIOJb30BaHUS
MOJTyYEHHBIX 3HAHUW TSI TIPUHATHS TPAMOTHBIX PEIICHUH B CHUTYallUsAX, CBS3aHHBIX C
XUMHYECKUMH SBICHUSMHU.

Henn w 3amauM  uW3ydeHUs MpeaMeTra «XHUMHUS» MOJYYUIU MOAPOOHYIO
METOJAMYECKYI0 HWHTeprnperauuio B pasnene «llmanupyemble pe3ysbTaTbl OCBOCHUS
IporpaMMbl IO XUMHUN», Ojarogaps yeMy oOecrnedeHo 4YETKOE MPEJCTABICHUE O TOM,
KaKhe 3HaHUS ¥ YMEHHUs UMEIOT MPsIMOe OTHOIICHHE K pean3allii KOHKPETHOH LeNu.



B yueObHOM muiane cpemgHero odiiero oOpazoBaHus IMpeaMeT «XUMUs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPeaMETHOM 001acTn « ECTeCTBeHHO-HAyUHBIE TIPEIMETHD.

OOriee YMCIIO YacOB, PEKOMCHIOBAHHBIX Il M3Y4YeHUS XuMmuu — 68 uacos:
B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B HeJeno).



COJIEP) KAHUE OBYYEHUSI!

10 KJIACC

Teopernvyeckue 0OCHOBBI OPraHUYECKOM XUMUM

[Ipenmer opraHu4ecKOW XWUMHUU: €€ BO3HUKHOBEHHE, PA3BUTHUE W 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB W MaTepHaloB. Teopus CTPOCHHUS OPraHUYECKHUX
coenunenuii A.M. BytnepoBa, €€ ocHoBHbIe ToOJIOkKEHUS. CTpyKTypHbIE (POPMYIIbI
OpPraHMYeCKuX BeElIeCTB. ['oMonorus, nsomepus. XUMUYECKasd CBA3b B OPraHUYECKUX
COEIMHEHUAX — OJIMHAPHBIC U KPATHBIEC CBS3H.

[IpencraBienne o kinaccupuKaluu oOpraHuyeckux BemiecTB. Homenkiarypa
OpraHUYECKUX COCIMHEHUH (CHUCTEeMaThyecKas) U TPUBUAJbHBIC Ha3BAHUS Ba)KHEUILINUX
IIPEACTABUTENIEN KJIACCOB OPTaHUYECKUX BEILIECTB.

IKCNEepPUMEHTAIbHbIE METO/IbI H3YUYeHHUsI BEIIeCTB U X NMpeBpaneHuii

OsnakomiieHHe ¢ 00pasliaMy OPTaHUYECKUX BEIIECTB M MaTepHajJaMH Ha X OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OPraHMYECKUX BEHIECTB, HAOIIOJCHUE U OINHUCAHUE
JIEMOHCTPAIIMOHHBIX OTIBITOB TIO TIPEBPAIICHUIO OPraHMYECKHUX BEIICCTB IMPU HArpEBaHUU
(ruaBnieHue, 0OyriIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUH psa. MeTaH u 3TaH — NpOCTeIme
MIPEJACTABUTENIN ATKAHOB: (DU3WYECKUE U XUMHYECKHUE CBOMCTBA (PEaKIMK 3aMEIICHUS
TOpPEHHUs ), HAXOXKJIECHUE B MPUPOJE, MOJyYCHUE U TPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUU psAd. OTWIEH U MNPONUJIEH —
MPOCTEHIINE PEACTABUTENIN AJIKEHOB: (DU3NUYECKUE U XMMHUUYECKUE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THIApaTalldd, OKHUCICHUS U IOJUMEpHU3aIlii),
MOJIy4YE€HHUE U PUMEHEHHUE.

Ankaauensl: OyrtagueH-1,3 u wmetwnOyraguen-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHE CBOMCTBA (peakmusi monaumepusanuu). IlomydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH Psl. ALCTHICH —
MPOCTEHIIINI MPEICTaBUTEIb AJIKHHOB: COCTaB, CTPOCHHE, (PU3NUYECKUE U XUMUUYECKUE
CBOMCTBA (p€aklUMu THIPUPOBAHMS, TaJOICHUPOBAHUSA, TUJApATAllMU, TOPEHUs),
MOJyYE€HHE U IPUMEHEHHE.

Apensbl. beH3ou: coctaB, cTpoeHue, puznueckue 1 XUMUYECKUE CBOMCTRA (peaKnuu
raJlIOTEHUPOBAHMSI W HUTPOBAHMS), MOJYyYEHHE W TpPUMEHEHHue. Toayon: cocmas,
cmpoeHue, @usuueckue U Xumuyeckue ceoucmea (peakyuu 2anio2eHuposaHus u
HUMPOBAHUSL), NoaAydeHue u npumererHue. TOKCUYHOCTh apeHOB. ['€HeTHYecKasl CBS3b
MEK]y YIIE€BOAOPOJAMHU, MPUHAIIEKAITUMHU K PA3TUYHBIM KIJIACCaM.

! Kypcusom B TeKcTe BBIIEIEHBI DJIEMEHTHI COJEPKAHHMSA y4eOHOrO Marepuana, KOTOpPBIE H3Y4aroTCs
B 03HAKOMHTEIHLHOM IIaHE W HE BKIIIOYAIOTCS B COCTAB MPEAMETHBIX pe3yibTaToB ocBoeHus DOII COO Ha
0a30BOM YpOBHE.
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[IpuponHbIE HCTOUYHUKH YIII€eBOAOPOAOB. [IpupoaHblil Ta3 U NONyTHBIE HEPTIHbIE
ra3el. HedTpb u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: IEPEroHKa, KPEKUHT
(TepMUYECKUM, KaTaduTHyecKuil), nuponu3. I[IpoaykTel mnepepaboTku HedTH, HX
IPUMEHEHUE B NPOMBINUIEHHOCTH W B ObITy. KamMeHHBIH yroibp M NPOAYKTHI €ro
nepepadoTKH.

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHUS BEIICCTB U UX npeBpameHnﬁ

O3HaKoOMJICHHE C 06p33HaMI/I II1acTMacC, Kay4yKOB U PC3HUHBI, KOJIJICKOIUH «He(bTI)»
)41 ((yFOJII)>>, MOACIMPOBAHHUC MOJICKYJI VITICBOOJOPOOOB U TaJIOTICHOIIPOMU3BOIHLIX,
IMIPOBCACHUC HpaKTquCKOﬁ paﬁoTblI IMOJIYYCHHC OTUJICHA U U3YUCHUC CT'O CBOJMCTB.

PacuéTHble 3a1a4n

Beruncnenns mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMUeCTBa
HCXOJHOTO BEIIeCTBA WM TMPOJAYKTa PEaKIUH II0 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJAYKTOB PEAKIIIH).

Kuciopoacoaep:kamue opranu4yeckue coeIMHeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHOM U ATAHOJ: CTPOCHHE, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (peaklMd C aKTUBHBIMU MeETa/lIaMH, TaJOreHOBOJIOPOJaMHU,
ropeHue), MpuMeHeHne. BoaopoaHbie CBSA3M MEXAY MOJIEKyJaMu cnupToB. JleiicTBue
METaHOJIa ¥ 3TaHOJIa HAa OPTaHU3M 4YEJIOBEKa.

MHoOroaToMHble COMPTHI. DTHJICHIJIMKOJIb U TJIMLEPUH: CTPOCHHUE, (PU3HUECKUE U
XUMHUYECKHME CBOMCTBA (B3aUMOJIEHCTBHUE CO MHICJIOYHBIMH METaJUIaMH, KaueCTBEHHAas
peakiysi Ha MHOTOaTOMHbIE cupThl). JleiicTBue Ha opraHu3M yenoBeka. [IpumeHnenue
TIIMLEPUHA U DTUICHTIIUKOJIA.

deHo: CTpOCHUE MOJIEKYJIbI, (GU3NYECKUE U XMMHUYSCKUE CBOMCTBA. TOKCUYHOCTH
¢denomna. [Ipumenenue denona.

Anpaerunibl u kemowsi. DopMalibIeTH 1, alleTaIbICTHI: CTPOeHUE, HU3UIECKUE U
XUMHUYECKHUE CBOMCTBA (pEaklUMH OKHUCIEHUS M BOCCTAHOBJICHMS, KAauy€CTBEHHbIE
peakilnn), NOJIy4eHHE U IPUMEHEHHUE.

Ayemon: cmpoenue, uzuyeckue u Xumuieckue ceoucmeda (peakyuu OKUCIeHUs U
80CCMAHOBIIEHUS), NOTIYYEeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TIpEJCbHBIC KapOOHOBBIE KHUCIOTHI. MypaBbUHAas W YKCyCHas
KHUCIIOTBI: CTpOEHUE, (PU3NIecKre 1 XUMUIECKHE CBOMCTBA (CBOIMCTBA, OOIIHE /I Kilacca
KHCIIOT, peakuus J3Tepudukanuu), mnoiaydyeHue u npumeHeHue. CreapuHoBas U
OJIEMHOBAsI KMUCJIOTHI KaK MPEJCTaBUTEIHN BBICIINX KapOOHOBBIX KUCJIOT. MblIa KaK COJIU
BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JIEUCTBHE.

Cnoxxable >pUpbl KaK MPOU3BOAHBbIE KapOOHOBBIX KHUCIOT. ['MApPONHM3 CIIOXKHBIX
a¢upoB. Kupsl. ['uaponns xupos. [Ipumenenue xupoB. bruongornyeckas poib KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YIIIEBOJOB (MOHO-, AW- U TOJUCAXAPHUIBI).
['mrok03a — mpocTerInii MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS MOJICKYJIbI, (PU3ndecKre
U XUMUYECKHEe CBOMCTBa (B3ammopeicTtBue ¢ ruapokcuaoMm meau(ll), oxucnenue
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHne, OPOKEHUE TIHOKO3HI),
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HaXOXJICHUE B MPHUpOJE, MPUMEHEHHe, Ononornueckas poib. Dotocunres. OpykTosa
KaK M30Mep TIIFOKO3bI.

Caxaposza — npeocmagumenb OUCAxXapuoos, 2uOpoIU3, HAX0HCOeHue 8 npupooe u
npumenenue.

Kpaxman u memmono3a Kak NpupojHbie MonuMepbl. CTpoeHue Kpaxmaia H
EJUTI0N03b. PU3NYECKUE M XUMUISCKUE CBOMCTBA Kpaxmaiia (TUIPOIn3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

IKCNEePUMEHTAIbHbIE METO/Ibl M3YYeHHUsI BeIeCTB U UX NMpeBpanleHuii

[IpoBenecHue, HAOMIONCHUE W OMKMCAHHWE JAEMOHCTPAIMOHHBIX OMBITOB: TOPCHHE
CIIUPTOB, KAYE€CTBEHHBIE PEAKITUU OJJHOATOMHBIX CITUPTOB (OKMCICHUE dTAHOJIA OKCHUIIOM
meau(Il)), MHOroaTroOMHBIX CHUPTOB (B3aUMOJCUCTBUE TJIHMIIEPUHA C TUIPOKCUIAOM
menu(Il)), ampaernnoB (OKHCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  menu(ll), B3ammonelicTBuMe Kpaxmaia C  HMOJOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3agaun

Brruncnenns mo ypaBHEHHIO XUMHUUYECKOM peakiuu (Macchl, 00béMa, KOJIUYeCcTBa
HCXOJ/IHOTO BEIIIECTBA WM MPOYKTa PEAKIIMU M0 H3BECTHBIM Macce, 00bEMY, KOJTMUECTBY
OJIHOT'O M3 MCXOJHBIX BEIIECTB MJIM MPOYKTOB PEAKIIHH).

A3oTcoep:xaniue opraHudeckue coeJuHeHus

Amunvl. Memunamun u anuiun. cocmas, cmpoeuue, uzudeckue u Xumuueckue
ceolicmea (2openue, 83aumooeticmaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTHI Kak aM@oTepHbIe OpraHuyeckue coeauHeHus. dusznyeckue u
XUMHUUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha MpUMeEpe TIIUIMHA). buosornueckoe 3HaUeHUE
aMUHOKHUCIIOT. [lenTupl.

benkum kak TpUPOIHBIE BBICOKOMOJICKYJISIPHBIC coenuHeHms. llepBudHasd,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCJIKOB. XMMHUUYECKHE CBOMCTBA OCIIKOB: THUAPOJIH3,
JIeHaTypaIys, KaYeCTBCHHBIC PEaKIIUU Ha OSJIKHU.

JKcNepUMEeHTAJbHbIE METO/IbI H3YUYEeHHUS BellleCTB U UX NMPeBpaleHuil
HaGnronenue u onrcanue 1EMOHCTPAIIMOHHBIX OMBITOB: JACHATypalus O€IKOB IpH
HarpeBaHHUM, IIBETHHIE PEaKIIMKU OCJIKOB.

BoicokomosieKkyJisipHbIe COeTUHEHUSI

OCHOBHBIC TIOHATUS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHB MOJTMMEPHU3aIINU, CPEIHSSI MOJICKYJISIpHAs Macca.
OcHOBHBIE METO/BI CHHTE3a BBHICOKOMOJIEKYISIPHBIX COSAMHEHUN — TOJMMEpHU3ANHs U
MOJIMKOHICHCAITHSL.

IInacmmaccol  (nonusmusien, NOIUNPONUTIEH, NOJUBUHUIXIOPUO, NOIUCHUPOIL).
Hamypanonoiti u cunmemuyeckue xayuyku (0ymaoueHogvlll, XJ10pONPeHO8bili U
uzonpenosuvlil). Bonoxkna: mamypanvueie (Xaonox, wepcmo, WENK), UCKYCCMBEHHbIE
(ayemammoe 80J10KHO, BUCKO3@), CUHMemu4ecKue (KanpoH u 1aécam).

12



JKcNepUMEHTAbLHbIE MeTO/Ibl H3YUEeHHUS BEelleCTB U UX NMPeBpaleHuil
O3HakomiieHHEe ¢ 00pa3liaMyu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4yKOB.

MexnpeaMeTHbIE CBSA3H

Peanuzanuss MeXnpeIMETHBIX CBS3€d NpH H3YYEHUM OPraHUYEeCKOM XHWMHH B
10 kjacce OCYIIECTBISETCS Yepe3 MCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TMOHATHM, SBISIONIMXCS CHUCTEMHBIMU JUISI OTACJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TIOHSTHS: ABJIICHUE, HAYUHBIN (haKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CUHTE3, KJacCU(UKalMs, NEPUOANIYHOCTD, HAOIIOICHUE, U3MEPEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE.

®dusuka: mMatepusi, SHEprusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YPOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHUE BeEIIeCTBa, (U3UUECKUE
BEJIMYMHBI U €AUHUIIBI UX U3MEPEHHUSL.

buonorus: knerka, opraHuzMm, Ouocdepa, OOMEH BEUIECTB B OpraHusMe,
(doTOCHHTE3, OMOJIOTUYECKH aKTUBHBIE BelleCTBa (OEJIKH, YTIE€BObL, )KUPbI, (PEPMEHTHI).

['eorpadust: MuHepanbl, TOpHbIE MOPOJBI, IOJE3HBIE HCKONAeMbIE, TOIUIKBO,
PECYpCBIL.

TexHomoTHsA: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO TMHTAHUS, MOIOIIUE
CpPEICTBA, JEKApPCTBEHHBIE U KOCMETUYECKHUE MTPEeNapaThl, MAaTEPUAIIBI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBbI XUMUM

XUMHUECKHUI dJeMeHT. ATOM. Sapo aroma, M30TOMBI. DJIEKTpOHHAs 000JIOYKA.
DHepreTUYecKre YpPOBHH, IMOMYPOBHH. ATOMHBIC OpOMTamM, S-, P-, d- BIEMEHTHI.
Oco0OeHHOCTH pacnpeieNieHus SJIEKTPOHOB MO OPOUTANIIM B aTOMaX 3JIEMEHTOB MEPBbIX
YEeThIPEX MEPUO0B. DIESKTPOHHAS KOH(PUTYpaIKsi aTOMOB.

[lepuonnueckuii 3akoH u [lepuoanyeckas cucremMa XUMHAYECKUX diieMeHToB JI.1.
MenpeneeBa. CBs3b IEPUOIUUECKOTO 3aKOHA U [leproInuecKor CUCTEMbI XUMHUYECKUX
anemeHToB .M. MeHnngeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOECHUS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XUMUYECKUX DJIEMEHTOB M OOpa3yeMbIX WMU
MPOCTBIX M CJIOKHBIX BEHIECTB MO TPYyIIaM M NEpUOJaM. 3HAUYCHUE MEPUOIUYECKOTrO
3aKOHA B PA3BUTHH HAYKH.

CrpoeHnue BeliecTBa. XUMUYECKas CBS3b. BUbI XUMUUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJsipHAasE W TOJISIpHAsi, HWOHHAs, MeTauimdeckas). MexaHu3mbl 00pa3oBaHUS
KOBAJICHTHON XMMHUYECKOW CBSA3M (OOMEHHBIN M JIOHOPHO-aKLEeNTOpHBIN). BogopoaHas
CBsI3b. BalleHTHOCTB. DIIEKTPOOTPULIATENIBHOCTh. CTeneHb oKucieHus. IOHbI: KaTHOHBI
Y QHHUOHBI.
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BemecTtBa MOJEKYJISIPHOIO W HEMOJIEKYJIIPHOTO CTPOCHHMS. 3aKOH IOCTOSIHCTBA
COCTaBa BeUIECTBA. THUIbI KPUCTALNINYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsaTHe o0 qucnepcHbIX cuctemMax. ICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas
JI0JIs BEILIECTBA B pacTBOPE.

Knaccudukanus Heoprannueckux coeauHeHuil. HoMeHknatypa HeOpraHM4eCcKux
BEIIECTB. ['€éHeTHYecKass CBA3b HEOPraHMYECKHWX BEIIECTB, MNPUHALICKANNX K
Pa3JIMYHbIM KJIaccaM.

Xumnueckas peakius. Kinaccupukanus XuMAYECKUX peakuil B HEOPraHMYECKOM
U OPraHWYECKON XHMHHU. 3aKOH COXPAHEHHMSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAIIECHUS SHEPTUU NTPU XUMUUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3duyHbIX (akTopoB. OOpaTuUMbIe
peakuuu. XuMu4Yeckoe paBHoBecHe. DakTopbl, BIUSAIOIINE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

Onektponutuyeckass auccounanus. CuibHble W cialble 3nekTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpaIbHas, 1ejaounas. [lonsamue o0 6000poOHOM
noxasamene (pH) pacmeopa. Peakiiun MOHHOTO oOMeHa. [ uopoaus HeopeaHu4ecKux u
OpP2AHUYECKUX Beulecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE  peakiuu. [lowamue 06  anekmponuze
pacniaeos u pacmeopos coneu. lIpumenenue snexkmpoausa.

JKCIEePUMEHTAIbHbIE METOAbI H3yUEeHHS BeleCTB M UX NMpPeBpalleHuil

Jemonctpanus Tabnui «llepuoguyeckas cucrema XUMHYECKUX dieMeHToB (.M.
MeHnneneeBay, HW3y4YeHHE MOJENEH KPUCTAIUIMYECKUX PEIIETOK, HaOMoAeHue U
OMHUCaHUE JEMOHCTPAIIMOHHBIX M JA0OPAaTOPHBIX OMBITOB (Pa3OKEHHUE MEePOKCHUIA
BOJIOpOJA B IPHUCYTCTBHM KaTajau3aTopa, ONPEHECICHHUE CPEAbl PACTBOPOB BELIECTB
C MOMOIIBI YHUBEPCATBHOTO WHIUKATOPA, PEAKIIUA MOHHOTO OOMEHa), MPOBEIICHUE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbiX (AaKTOPOB HAa CKOPOCTh XWMUYECKOU
peaKkum».

PacuérHble 3a1a4n
Pacyérpl Mo ypaBHEHUSIM XMMHUUYECKHX PEAKIMK, B TOM YHUCJIE TEPMOXUMUUYECKUE
PACUETHI, PACUYETHI C UCTIOJIB30BAHUEM MOHSATHS «MAaCcCOBas J0JISI BEIIECTBAY.

Heoprannuyeckasi xummus

Hemeramnbl. Ilonoxenue HemeTaioB B Ilepuoauyeckoil cUCTEeME XUMHYECKUX
anemenToB J.M. MenneneeBa u 0COOEHHOCTH CTpOEHUs aTOMOB. DU3NUYECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIMS HEMETa/UIOB (Ha MpUMEpe Kuciaopoja, cepsl, docdopa u
yIaeposa).

XHUMUYECKHE CBOMCTBA BAXXHEWIIMX HEMETAJJIOB (TajJOr€HOB, CEphbl, a3oTa,
dbocdopa, yriaepona U KpeMHHUSI) U UX COSTUHEHHUU (OKCHAOB, KHUCIOPOJCOACPIKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHUN ).

[IpuMeHeHne BaXXKHENIIUX HEMETAUIOB U KX COCIMHEHUM.
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Meramnbl.  Ilomoxkenne wmetaiuioB B llepuoguyeckor CHUCTEME XUMHYECKUX
anemeHToB J.M. MenaeneeBa. OCOOEHHOCTH CTPOECHHMS AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢usmyeckue cBodcTBa  MeTaioB. CIulaBel  METaJLIOB.
DIIEKTPOXUMHUYECKUI PSJI HAPSHKEHUN METAIIIIOB.

XUMUYECKUE CBOICTBA BAKHEHIINX METAILIIOB (HATPH, Kaluil, KaablUi, MarHui,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUH.

OO6mme crmocoObl TONydeHHsT METaoB. Memannypeus. Kopposzus memannos.
Cnoco6ul 3auumsi om kopposuu. lIpuMeHeHne METAJIIOB B OBITY U TEXHUKE.

JKCNepUMEHTAJIbHbIE METO/AbI H3YUECHHUS BelleCTB U UX NPeBpPaLeHu i

N3yuenne kosuekiuu «MeTamibl U CIUIaBbl», 00Pa3lioB HEMETAIUIOB, PEIICHHE
AKCIEPUMEHTANBHBIX 3a/lay, HAOMIOJCHUE U OINUCAHUE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THIPOKCHIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yei, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIOB).

PacuéTHble 3a1a4n

Pacuétel Maccel BeliecTBa WM O0BEMA Tra30B IO HM3BECTHOMY KOJIUYECTBY
BEILIECTBA, MACCE UM 00BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, PacuEThl
Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMH, €CIIM OJHO U3 BEIECTB
MMEET MPUMECH.

XHUMHUA U )KU3HDb

Ponp xmmum B oOecrnedeHHMH DSKOJOTHYSCKOM, DHEPreTHYECKOM M IMHIICBOM
0€30MacHOCTH, pa3BUTHHM MeIUIIUHBL. [IOHATHE 0 HAYYHBIX METOaX MO3HAHUS BEICCTB
Y XUMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOIIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO MOJIYYEHUS
Ba)KHEUIIINX BEIIECTB.

YemoBek B MUpE BEIIECTB U MATEPHUAJIOB: BAXKHEUIIINE CTPOUTEILHBIE MATEPHUATIbI,
KOHCTPYKIIMOHHBIE =~ MaTe€pualibl, KpacKu, CTEKJIO, KepaMHKa, MaTepualbl s
AIIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MUHEPAIbHBIE YI0OpEHMUSI.

XuMHUST W 3J0pOBbE YEJIOBEKA: IMpPaBUJIA MCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBwia OE30MaCHOTO MCIOJB30BAHUSI MPENapaToB OBITOBOW XHUMHH
B IOBCEIHEBHOM KU3HHU.

MesknpeaMeTHbIe CBSA3H

Peanuzanus MeXnpenMEeTHBIX CBA3€H MpH U3YYeHUH OOIeld W HEOpPraHUYeCKOu
xuMuH B 11 Kjacce OCyIIECTBISIETCA Yepe3 MCIOIb30BaHUE KaK OOILIUX €CTECTBEHHO-
HAYYHBIX T[OHSTHUWA, TaK W TOHSITUW, SIBIAIOIIUXCS CHUCTEMHBIMHU [JI1 OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOTO LIUKJIA.

OO61ire ecTeCTBEHHO-HAYYHbIEC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiaccuuKanus, MNepPUOAUYHOCTb, HAOIIOJACHUE, SKCIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, SBIICHHE.

®dusuka: marepus, JHEPIUs, Macca, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOII,
panvoaKTUBHOCTb, MOJIEKYyJla, SHEPreTHYECKHl YpPOBEHb, BEIIECTBO, TEIO, OOBEM,
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arperaTHO€ COCTOSIHME BELIECTBA, (PU3UYECKHE BEITUYUHBI U €IUHUIIBI UX U3MEPEHHS,
CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTAMHHbBI, OOMEH BEILIECTB B OpraHU3MeE.

['eorpadusi: MuHepanbl, TOpPHBIE IMOPOJIbI, MOJIE3HbIE MCKOMAeMble, TOILIUBO,
PECYPCHIL.

Texnomorus: XuMUYecCKass MPOMBIIIICHHOCTb, METAUTYpPrus, IPOU3BOJICTBO
CTPOUTENBHBIX  MaTEpHaliOB, CEJIbCKOXO3SIIICTBEHHOE  IPOW3BOJCTBO,  MHILEBas
MPOMBIIIIEHHOCTD, dbapmaneBTUYECKAS IIPOMBIIIEHHOCTD, IPOU3BOJICTBO
KOCMETHUYECKHX  TMpernaparoB, MPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaTEpHalioB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS 00YYaIOIIUMHUCS
nporpaMm cpeaHero oOmero o0pa3oBaHusi (JIUYHOCTHBIM, METANpPEeIMETHBIM U
npeaMeTHbIM). HaydHo-MeToanueckol OCHOBOM [jIsi pa3pabOTKU  IJIaHUPYEMBIX
PE3yIBTaTOB OCBOCHHS MPOTPAMM CpPeIHEro 001ero oopa3oBaHus SBISETCS CUCTEMHO-
JeSATEeTbHOCTHBINA MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B CTPYKTYype
JIMYHOCTHBIX PE3YJIhTATOB OCBOCHMUSI MpeIMeTa « XUMUsS» Ha YPOBHE CPEHEr0 OOIIEro
00pa30BaHUs BBIJIEICHBI CIEAYIONNE COCTABIISIIOITHUE:

OCO3HaHHME OOYYAIOUIUMHCS POCCHUHUCKOM TIpaXAaHCKOM HMACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTA U CAMOOTIPE/ICTICHHUIO;

HaJIM4KUe MOTUBAIMU K 00YYCHHUIO;

LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHUNW JMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOlUXCS PYKOBOJCTBOBAThCS B CBOEHU
JEATEIIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, TPUCYIIMMHU LIEJIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHMS;

HaJIMYKE TPABOCO3HAHMS IKOJOTUYECKON KYIbTYpPhl U CIOCOOHOCTH CTaBUTH IIEJIU
U CTPOUTH KU3HEHHBIE TUTaHBI.

JIngHOCTHBIE PE3yIbTAThl OCBOCHUS IIPEAMETA « XUMHUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOW M BOCHUTATEIHHOU AESATEIHHOCTH B COOTBETCTBUM C TYMaHUCTUYECKHUMHU,
COITMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U UcaTaMU POCCUICKOTO
IPaKIaHCKOTO OOIIEeCTBa, MPUHATHIMUA B OOIIIECTBE HOPMaMU U TIPaBUJIaMU TTOBEICHUSI,
CIIOCOOCTBYIOITUMHU TMPOIECCaM  CAMOIIO3HAHUS, CaMOPa3BUTHSI W HPABCTBEHHOTO
CTaHOBJICHUSI INYHOCTH 00YYaIOLIUXCSI.

JIugyHOCTHBIE  pe3yJbTaThl  OCBOCHHUS  MpeaMera  «XUMHUS»  OTpaKaroT
cOPMHPOBAHHOCTh  OMbITA TIO3HABATEIbBHOW W  TMPAKTUYECKOW  JIeATeIbHOCTH
00y4Jaromuxcs Mo peayin3aluy MPUHATHIX B 0011I€CTBE IIEHHOCTEN, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCTIMTAHUSA:

OCO3HAHUSI OOYYAIOIIUMHUCS CBOMX KOHCTUTYIIHOHHBIX TpPaB M OOS3aHHOCTEH,
YBOKCHHUS K 3aKOHY U MPABOIIOPSIKY;

MPE/ICTABIICHHS O COMUAIBHBIX HOPMaX M MPaBUJIaX MEXIUYHOCTHBIX OTHOIICHHIMA
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MEATEIBHOCTH IMPH CO3JAHUU y4COHBIX
IPOCKTOB, PEIICHUH YYeOHBIX M TMO3HABATEIbHBIX 3aJ1a4, BBIMOJIHECHHA XUMHYCCKHUX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIyMEHThI
JPYTUX MPY aHAIKU3€ PA3IUYHBIX BUJOB YU€OHOU e TEIBHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIMTAHMS

IICHHOCTHOTO  OTHOIIEHMSI K HCTOPUYECKOMY M  HAy4YHOMY  HACJEIUIO
OTE€UYCCTBEHHOMN XUMUM;

YBOXEHUS K TIPOIECCY TBOpPYECTBA B O0OJIACTM TEOPUU H MPAKTUUECKOTO
MPUMEHCHUS XUMHH, OCO3HAHUS TOTO, UYTO JOCTHXKEHUS HAYKH €CTh pe3yJbTar
JUTUTEIBHBIX HAOIIO/ICHUM, KPOMIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, MTOCTOSTHHOTO
TpyJa y4EHBIX U IPAKTUKOB;

MHTEPECA M IMO3HABATEIBHBIX MOTHBOB B MOJIYYCHUHM W TOCICIYIOIIEM aHAIINA3€
HH(pOpMAITMH O MEPEIOBHIX JOCTIKCHHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMUS, ITUYECKOTO MTOBEICHMUS;

CITOCOOHOCTH OIICHMBATh CUTYallUH, CBS3aHHBIC ¢ XUMHUYCCKUMHU SIBICHUSMH, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, ODUCHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U OCTYIIKM CBOMX TOBAPHUILIECH C MO3ULINI
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHHE MOCIIEICTBUI ATUX MOCTYIIKOB;

4) dbopMupoBaHHA KYJIbTYPbI 310POBbA:

MOHUMAaHUS IEHHOCTEHN 3I0pOBOT0 M 6€30macHOro o0pasa >Ku3HU, HE0OXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEGHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY
3JI0POBBIO;

coONroficHUsT TMpaBui Oe3omacHOTO oOpalieHuss C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHUMAaHUS [IEHHOCTH TPaBUJI MHAUBUIYATBLHOTO U KOJUIEKTUBHOTO O€30MacHOIO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 30POBbIO U YKU3HHU JIIO/ICH;

OCO3HAHMSI TIOCJICACTBUH W HENPUITHS BPEIHBIX MPUBBIUCK (yHoTpeOaeHUs
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOIr0 BOCIIMTAHMSI:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B Y4E€OHO-HCCIIEI0BATEILCKOM IESITEIbHOCTH,
OOIIECTBEHHO TOJIE3HOU, TBOPUECKOM U IPYTUX BUAAX ACATEIHHOCTH;

YCTAaHOBKM Ha aKTHBHOE y4acTHE B PEIICHHM MPAKTUUYECKHUX 3aJiady COIMATIbHOMN
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpECa K TMPAKTUYECKOMY H3yueHHI0 Tpodeccuid  pa3lIuyHOro  poja,
B TOM YHCJIE HA OCHOBE IMTPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXEHUS K TPYY, JIFOISIM TpyAa U pe3yibTaTaM TPYJAOBOU JEATEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYAIBHOW TPaeKTOpUH 00Opa3oBaHus,
Oynyimelr mpodeccun M peau3aiui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HTHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEMN OOIIIECTRA;
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6) 9K0JIOTNY€eCKOTr0 BOCTIUTAHUS:

AKOJIOTMYECKH I€J€CO00pa3sHOro OTHOLIEHUS K NPUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIC;

MIOHUMaHUS TJIOOATBHOIO XapakTepa HSKOJIOTMYECKMX Mpo0ieM, BIUSHHS
HDKOHOMHYECKHUX IPOLECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHOM CPEIbI;

OCO3HaHUsl HEOOXOAMMOCTH MCIIOJNb30BAHMS JOCTHKEHUM XUMHUM JUIsl pEIICHUs
BOIIPOCOB PAllMOHAIBHOTO MIPUPOIOIIOIB30BAHUS;

AKTHBHOTO HENPUATUSA ACUCTBUM, NMPUHOCALIMX BpEl OKPYKAIOIIEH NPUPOIHON
cpelle, yYMEHHUs MPOTHO3MPOBATH HEOJArONPUATHBIE 3KOJIOTMYECKUE MOCIEICTBHS
IPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJU4Msl Pa3BUTOIO 3KOJIOTMYECKOTO MBIIIIEHUS, 3KOJOTUYECKOU KYJIbTYpHI,
OMbITA AESATENBHOCTA 3KOJOTMYECKOM HAIpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMU B [103HABAaTEIbHONW, KOMMYHUKATUBHOW U COLMAIIBHON IPAKTHKE, CHOCOOHOCTH U
YMEHHMSI aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MPAKTUKH;

MMOHMMAaHUS CIIeU(PUKU XUMHUHU KaK HAyKd, OCO3HaHMS €€ posiu B (POPMUPOBAHUU
pallMOHANILHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TMpEJCTaBICHUsI 00
OKPYXKarUIEM MHUPE KakK O €IMHCTBE NPUPOJABI U UYEIIOBEKA, B MO3HAHUMU IPUPOIAHBIX
3aKOHOMEPHOCTEHN U pPEIIeHUH MPoOJIeM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTU B 0CO00I 3HAUMMOCTH XUMHUH JIJIs1 COBPEMEHHOM LIMBUIIU3AIUH: B €€
TYMaHUCTHUUECKOW HAMPABICHHOCTH W BAaXXHOW pOJIM B CO3JaHUU HOBOM 0a3bl
MaTepUaNbHONW KYJIBTYphI, PEUICHUU TJIOOATBHBIX MPOOJEM YCTOWYUBOTO Pa3BUTHS
YEJIOBEUYECTBA — CHIPLEBOM, YHEPTETUUYCCKOM, TTUIIIEBOM M SKOJIOTHISCKON O€30ITaCHOCTH,
B Pa3BUTUM MEIUIMHBI, 00ECIIEYEHUU YCJIOBUU YCIEIIHOTO TPyAa U HKOJOTHYECKHU
KOM(OPTHOM >KU3HU KaXKI0TO YJIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH: IOHMMAaHMS CYLIIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B ECTECTBEHHBIX HAayKaX, CIOCOOHOCTH KCIOJb30BaTh IMOJTy4aeMbIe
3HAHUS JJIs aHaliv3a U OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MHpAa U MPOUCXOASIINX
B HEM U3MEHEHUM, YMEHHS JenaTh 000CHOBaHHBIC 3aKIIOUEHUS] HA OCHOBE HAyYHBIX
(haKTOB U UMEIOITUXCS JAHHBIX C 1IEJIbIO TTOJTYYEHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS PEIICHHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEPECA K ITO3HAHUIO U UCCIIEIOBATEIBCKOM AESATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K AKTUBHOMY ITOJIYYEHHUIO HOBBIX 3HAHWUW 10 XMMHUHU B COOTBETCTBUM C >KU3HEHHBIMU
OTPEOHOCTSIMHU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pasIuyHbBIX cdepax mnpodeccrnoHaabHOMI
JIEATEIIbBHOCTH.
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METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3yJIbTAThl OCBOCHHS YU€OHOTO MpeaMeTa «XUMuUs» Ha YPOBHE
CpellHero o01iero o0pa3zoBaHus BKIIOYAIOT:

3HAUYUMBbIE LTSt dbopmupoBaHUs MHUPOBO33pPEHUS oOy4Jaronmxcs
MEXKIMCIUIUIMHAPHBIE  (MEXKIPEIMETHbIE) OOIlIEHAYYHbIE TOHSTHS, OTpaKarolue
LEJIOCTHOCTh HAYYHON KAPTUHBI MUPA U CHIEUU(DHUKY METOA0B IMO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX Haykax (Marepusi, BELIECTBO, PHEPrus, SIBICHUE, MPOIECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIEIOBAHHE,
HaOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCaJlbHble Yy4yeOHble JIecTBUS (TIO3HABAaTENbHbIE, KOMMYHUKATHUBHBIC,
peryisTUBHBIE), obecneunBaromuye (GpopmupoBaHue (GyHKIHOHATBHOW I'PaMOTHOCTU U
COLIMaJIbHON KOMIETEHIINH 00y4JaroIuXxcs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIOJIb30BATh OCBOEHHBIE MEXKIUCIUILIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHHBEPCAJIbHbIEC YU€OHbIE IEHCTBUS B TO3HABATEILHON U
COLIMAJIBHOM IIPAKTHUKE.

MeTtanpeameTHbIe pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YU€OHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATHBHBIMU U PETYJISITUBHBIMU JIEUCTBUSAMU.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIEe HeCTBUS
ba3oBble JJoruueckue JelcTBUA:

CaMOCTOSITENIbHO (hOPMYJIUPOBATH U AKTYaJIU3UPOBATh MPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENICNIATh SN AEATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTUKCHUS,
COOTHOCHUTB PE3YJIbTATHI JICATEIIBHOCTH C ITOCTABJICHHBIMU LIEJISIMU;

KCMOJIb30BaTh IPU OCBOEHUH 3HAHUM MPUEMBI JIOTUYECKOTO MBILIJIEHUS — BBIACATh
XapAKTEPHbIC MPU3HAKK TOHATHM W YCTAHABJIMBATh WX B3aWMOCBS3b, MCIIOJb30BATh
COOTBETCTBYIOIIME TOHATHUS JIJIs1 0OBSICHEHUSI OTJEIbHBIX ()aKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHUSA W KPUTEPUM JJIsl KJIACCU(PUKAIIUU BEIIECTB U XUMHUUYECKUX
pEaKInii;

YCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEKIY U3yYa€MbIMU SBJICHUSMU;

CTPOUTH JIOTUUECKUE PACCYXJeHUs (MHAYKTHUBHBIC, ICIYKTUBHbBIC, 10 aHAJIOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMS B PACCMATPUBAEMBIX SIBJIICHUSX,
(GhOpMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHATH B TPOLECCE MO3HAHUA, HCMHOJIb3YEMbIE B XUMHUHM CUMBOJMYECKHUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKHI 3HAK
(cuMBOJI) DJIeMEHTa, XUMHUYecKass (popmyla, ypaBHEHHE XMUMHUYECKOW PEaKIUU — MPH
pelieHn y4eOHBIX MO3HABATENIPHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHSTh Ha3BaHHBIC
MOJICJIBHBIE MPEACTABICHUSA [l BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMUYECKUX PEAKLIHH.

20



ba3oBble ucciieroBarebCKue 1eHCTBUS:
BJIaJIETh OCHOBAMH METOJOB HAYYHOI'O TO3HAHHMS BEMIECTB U XUMHYECKUX PEAKIUN;
dbopMyIMpOBaTh IEIN U 3aJa4l WCCIEAOBAHMS, WCIIOIH30BATh MOCTABIICHHBIE H
CaMOCTOATENHLHO C(OPMYIMPOBAHHBIE BOIPOCH B KAU€CTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI U1 (POPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX
CYKICHUM;

BJIAJIETh HABBIKAMU CAMOCTOSITEIIBHOTO TUIAHUPOBAHUSA U MPOBEAECHUS YUCHUYECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOI0IaTh 3a XOJOM Ipoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH OOOOIIEHUS H
BBIBOJIbI OTHOCUTEIIBHO JIOCTOBEPHOCTH pE3YyJbTATOB HCCIEIOBAHUS, COCTaBISAThH
000CHOBaHHBIN OTUYET O MPOJIECTaHHON padoTe;

IPUOOPETATh OIBIT YYEHUYECKON UCCIIEI0BATENLCKON U MTPOCKTHOM JIEATETbHOCTH,
MPOSIBIIATh CHIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IMOUCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHHUS.

Pabora ¢ ungopmanmeit:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaluu (Hay4HO-MOMYJsIpHas
JUTEpaTypa XUMUYECKOIO COAEpKaHUs, CIPaBOYHbIE MOCOoOUs, pecypcbl MHTepHeTa),
aHaJIM3UPOBaTh UH(OPMALIMIO PA3IUYHBIX BUJOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(opMyIUpPOBATH 3alPOCH U IPUMEHATH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uH(popMaIuu, He0OX0IMMOM /1JIs1 BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeIeIEHHOTO THUIIA;

npuoOpeTaTh  ONBIT  MCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMANbHYIO (DOpMY TpencTaBieHHus WHOOpMaIUu
(cxemsl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KAa4eCTBE CPEJACTBA MpPH paboTe ¢ XUMHUYECKOU
uHbopMalet: IPUMEHITh MEXIIpeIMETHbIE ((pU3nUecKkre U MaTeMaTUYeCKUE) 3HAKU U
CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HarJIsITHOCTH.

KomMmyHuKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIEe eiiCTBHS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYX)HAaeMoil TeMbl B XOJIe AHAiOra u/Wiv
JAUCKYCCHH, BBICKA3bIBAThb HJICHU, (I)OpMYJ'II/IpOBaTI) CBOM IPCHIOKCHHUA OTHOCHTCIIBHO
BBIMIOJTHEHUS NPEJI0KECHHON 3a/1a4H;

BBICTYIIATh C [PE3EHTALMENd pPE3yibTaTOB I[I03HABATEJILHOM JACATEIIBHOCTH,
MMOJIYYCHHBIX CaMOCTOATCIIBHO HJIIM COBMCCTHO CO CBCPCTHUKAMH IIPHU BBIITOJHCHUH
XUMHUYECKOTO 3KCHEPUMEHTa, MPAKTUYECKOHM padOThl MO HCCIAEAOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, pealn3allii y4eOHOTO MpoeKTa U (OPMYIUPOBATH BHIBOJBI
1o pe3yjibTaraM HpOBGI[éHHBIX I/ICCJIGILOBaHI/Iﬁ HyTéM corjiaCoBaHus HOSI/IHI/Iﬁ B XO0J€
00CYXJIeHUsI © 0OMEHa MHEHUSIMHU.

21



PeryasiTuBHble YHUBEpCAJIbHbIE Y4eOHbIE eliCTBUSA

CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh M OCYIIECTBISATH CBOIO  IO3HABATEIBHYIO
NeSATEIbHOCTh, Ompenensss e€ 1end W 3aJaud, KOHTPOJIMpPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBUI TP BBHITIOTHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aja4, BEIOMpaTh Hanbosee 3 OEKTUBHBIN CrIOcO0 MX
pelieHus ¢ y4TOM NMOTyYeHUSI HOBBIX 3HAHUN O BEIIECTBAX U XMMHUECKUX PEaKIINIX;

OCYUIIECTBJISAITh CAMOKOHTPOJb CBOEH JESATEIBbHOCTHM HA OCHOBE CaMOaHalu3a U
CaMOOICHKHU.

IHNPEAMETHBIE PE3YJIBTATHBI
10 KITACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XHMHsD OTPaKaloT:

c(OpPMHUPOBAHHOCTH MPEJICTABICHUNA O XUMUYECKON COCTABISIOLIEH €CTECTBEHHO-
HAYYHOU KapTUHBI MUPA, POJIM XUMHUH B TO3HAHUH SBJICHUN TPUPOJIBI, B POPMUPOBAHUHU
MBIIUICHUS] ¥ KYJIbTYpPbl JUYHOCTH, €€ (PYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM
JUI pelIeHHs MPaKTUYECKUX 3aJad U 3KOJOTMYECKH OOOCHOBAHHOIO OTHOLICHMS K
CBOEMY 3/I0POBBIO U ITPUPOJHON CpELE;

BJIAJICHUE CUCTEMOVM XMMHUUYECKUX 3HAHNUW, KOTOPAs BKIIFOYAET: OCHOBOIIOJIAraloIIne
HNOHATUA (XUMHUYECKUW 3JIEMEHT, aTOM, JJIEKTpOHHas 00OJI0oYKa aroma, MOJIEKyJa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBLHOCTh, XUMHUECKAsl CBs3b, CTPYKTypHas (opmyia
(pa3BEépHyTas U COKpaIl€HHAas1), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YTIEepOIHBIN
CKeJeT, (yHKIIMOHAIbHAs FpyIa, pajguKall, U30Mepusi, U30Mepbl, TOMOJIOTUYECKUH psf,
TOMOJIOTH, YIJIEBOJIOPOJbI, KHCIOPOJ M a30TCoJAepKalllue COEAUHEHUS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHust oprannueckux BemectB A.M. byTiiepoBa, 3ak0OH cOXpaHEHHsS] MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3BIK XMMHUH; MUPOBO33PEHUYECKIE 3HAHUS,
JeKale B OCHOBE MOHUMAaHMsI NPUUYMHHOCTU U CUCTEMHOCTH XMMHMUYECKUX SIBJICHUM,
(dakToJOrMYecKue CBEIAEHUSI O CBOWCTBAaX, COCTaBe, MOJYYEHUH M 0e30MacHOM
UCTIONIb30BAaHUU BAXXHEHIINX OPTaHMYECKUX BEIIECTB B OBITY M MPaKTHYECKOM
JESITEIbHOCTH YEJIOBEKa;

chOpPMUPOBAHHOCTh YMEHUW BBIABIATH XapaKTepHBIC TPU3HAKK TIOHATHUH,
yCTaHAaBIMBAaTh MX B3aUMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOLIUE  TOHSTHUS
IIPU OTMIMCAHUU COCTaBa, CTPOSHUS M MPEBPAILICHUN OPTaHUIECKUX COCTUHEHUH;

chOpPMUPOBAHHOCTh ~YMEHHH  HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS
COCTABJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpami€éHHOW) Gopmyi
OpPTraHUYECKUX BEIIECTB M yPaBHEHUN XMMHYECKUX PEaKIIMil, M3rOoTaBIUBATh MOJICITH
MOJIEKYJT ~OpPraHMYEeCKMX BEIIECTB JUII WUIIOCTPAUM UX XUMHUYECKOTO H
IPOCTPAHCTBEHHOTO CTPOCHUS;

cOpPMUPOBAHHOCTh YMEHWW yCTaHABIUBATh MPHHAJICKHOCTh HM3yUYEHHBIX
OpPraHUYECKUX BEIIECTB M0 MX COCTaBY U CTPOCHUIO K OMpPENEIEHHOMY KIIAcCy/TpyIine
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CO€IMHEHUN  (YTrIeBOJOPOAbl, KUCIOPOA M  a30TCoJepiKalllue  COEJUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUS II0 CHCTEMAaTHYECKOU
Homenknarype (IUPAC), a Takke NPUBOAUTH TPUBHAIbHBIC HA3BaHUS OTJEIbHBIX
OpPraHUYECKHUX BEUIECTB (3TUJICH, IPOIMIICH, alleTUIICH, STUIICHTIIUKOIIb, TIIULEPHUH, (EHO,
dbopMmanbaerua, aneraibAerua, MypaBbHUHAs KHUCIOTa, YKCYCHAs KHCJIOTA, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAsI KMCIIOTA, TITI0K03a, GPYKTO3a, KpaxMal, IEeJUTI0103a, TIUIUH);

c(hOpPMHUPOBAHHOCTH YMEHHUSI ONIPENEISATh BUbI XUMUYECKOM CBSI3U B OPraHUYECKHUX
COEJIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh yYMEHHUS MNPUMEHSATH TMOJIOKEHUS TEOPUU  CTPOCHHUS
oprannveckux BemecTB A.M. bytiepoBa s OOBSICHEHHS 3aBUCHMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMHYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB OPTaHUYECKUX
BEIlIECTB (METaH, 3TaH, 3TUJICH, MPOIMWIEH, aleTulieH, OyTaauen-1,3, MeTriOyTaaueH-
1,3, OGeH30)1, METAHOJ, 3TAHOJ, ATWICHIJIMKOJb, TIUIEPUH, (EHON, areTallbIerui,
MypaBbHHAasi U YKCYCHasl KHUCJOTBI, TJIFOKO3a, Kpaxmaj, LEJUTI0JI03a, AMUHOYKCYCHAas
KHCJIOTa), WUIIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXKJIY HUMH YpPaBHEHUSIMH
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOPMUPOBAHHOCTh YMEHHSI XapaKT€PU30BAThb HCTOYHHUKHU YIJIEBOJIOPOIHOTO
ChIpbs (HE(QTh, MPUPOJHBIA Ta3, yrojib), CIOCOOBl MX MEPEePadOTKH W MPAKTHUECKOE
pUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTH YMEHUN MPOBOAUTH BHIYUCIICHHS 110 XUMUYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WIM MPOJIYKTa PEAKIHUH IO
U3BECTHBIM Macce, OOBEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX  BEIIECTB
WJTU TIPOJIYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHUN BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOT'O MO3HAHUS, UCHOJIb3YEMbIX B XMMHH MPU W3YyUYECHHUU BEIIECTB U XUMUYECKHUX
ABJIICHUA (HAONIIOZICHHE, WM3MEPEHHE, HKCIIEPUMEHT, MOJIEITUPOBAHME), UCIOJIb30BATh
CUCTEMHbIE XUMHUYECKUE 3HAHUS JJISI PUHSATHUS PEIICHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYyalusX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMEHEHUEM;

chOPMUPOBAHHOCTh YMEHUN COOJIIOAaTh TMpaBWIa IOJIb30BAHUSI XUMUUYECKOU
MOCY/101 1 1abopaTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPABIIIA OOPAIIICHUS C BEIECTBAMU
B COOTBETCTBUHU C MHCTPYKIIMSAMU 1O BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OIBITOB,;

chOpMUPOBAHHOCT, ~ YMEHHM  IUIAHUPOBATh W BBIMIOJIHATh  XMUMHYECKUN
AKCHEPUMEHT (TIPEBpAIICHUsS OPraHMYECKHX BEIIECTB MPU HArpeBaHUU, IMOITYYEHHE
ATUJIEHA W M3YyYECHHUE €ro CBOMCTB, KaU€CTBEHHbIC PEAKIMU OPraHUYECKHUX BEIIECTB,
neHaTypanus OeNKOB MPU HarpeBaHWU, I[BETHHIE PEAKIIUU OCIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKU OE€30MaCHOCTHU MPU OOPAILIEHUHU C BEIIECTBAMH U JaOOPATOPHBIM
000pyZOBaHUEM, MPEJCTABIATH PE3YJIbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opme
3aMKCH YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUN M (POPMYyIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YNbTATOB;
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COPMUPOBAHHOCTb ~ YMEHUH  KPUTUYECKHM  aAHAJIMW3UPOBATh  XHMHUYECKYIO
UH(pOpMaIMIO, OJYyYaeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpPeICTBa MAaCCOBOM MH(pOpMAIH,
WHTEepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUJIIa 3KOJIOTHUYECKH 1IEIeCO00pa3HOrO
NOBEJICHUS B OBITY U TPYJOBOM JI€ATEIBHOCTH B IIEJIAX COXPAHEHMsI CBOETO 3/I0POBbS U
OKpY’Karollled MPUPOJHON Cpelbl, OCO3HABATh OINACHOCTb BO3JIECHCTBUS Ha IKUBBIC
OpraHu3Mbl ONPEIEIEHHBIX OPraHUYECKUX BEIIECTB, NOHUMAs cMbIc rokazaTens [T1K,
NOSICHSATh HAa TMPUMEPAX CHOCOObI yYMEHBIIEHUS W MPENOTBPALEHUS HX BPETHOTO
BO3/ICICTBUS HA OpraHU3M YEJIOBEKa;

UIg  O0yYarolmMXCsi € OrPaHMYEHHBIMH BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HAaHUA OO0 OCHOBHBIX JOCTYIIHBIX METOJAaX T[O3HAHWS BEIIECTB U
XUMUYECKHUX SIBJICHUM;

U CIENbIX M CIA0OBUIAIIMX OOYYalOIIMXCS: YMEHHUE HCIOJIB30BaTh PebeHO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMU4ecKuX (opMyIL.

11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOSHHUS Kypca «OOIias M HeoOpraHWYecKas XUMUSH
OTPaXkKaroT:

c(hOpMHUPOBAHHOCTH MPEJCTABIICHUI: O XUMHUYECKON COCTABIISAIOIICH €CTECTBEHHO-
HAYyYHOW KapTUHBl MHpA, POJM XUMMHUU B TIO3HAHWU SABJICHUU TPHUPOJBI, B
(GhOopMUPOBAHUU MBIIUICHUS U KYJIBTYPhI TUYHOCTH, €€ (PYHKIIMOHATLHON TPaMOTHOCTH,
HEOOXOIMMOW JJI pEelIeHHUs] MPAKTHUYCCKUX 3aJa4 M DKOJOTHYECKH OOOCHOBAHHOIO
OTHOILICHUS K CBOEMY 3I0POBBIO U IPUPOJTHOU CPETIE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPas BKJIFOYAET: OCHOBOIIOJIATAOIIINE
MOHATHA (XUMHUYECKHI DIIEMEHT, aTOM, HM30TOM, S-, P-, O- BJIEKTPOHHBIC OpPOUTAIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AIEKTPOOTPUIIATEIBHOCT, CTENCHb OKHUCJICHUS, XHUMHUYECKas CBs3b (KOBaJCHTHAas,
MOHHAs, METAJTTMYECKasi, BOJOPOIHAS ), KPUCTAJUTMYECKas pemiéTka, TUIThl XUMUYECKUX
pEaKLnil, pacTBOP, IECKTPOJIMUTHI, HEANEKTPOIUTHI, JICKTPOJUTHUUECKAS AUCCOLUALIMSA,
OKUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOM PpEAKIHMH, XHUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHS DICKTPOJMTHUYECKON JTUCCOIMAIINH,
nepuoauueckui 3akoH .M. MeHnneneeBa, 3aKOH COXpPaHEHHUS MACChI BEIIECTB, 3aKOH
COXpaHEHUs U TPEBpAICHUS] SHEPTUM MPU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XHWMHUH, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE
MOHUMAHUSl MTPUYMHHOCTH U CHUCTEMHOCTH XWMHYECKHX SIBJICHUH, (HaKTOJIOTHYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYEHNUN U 0€301IaCHOM MCIOI30BAaHIH BAXKHEUIIINX
HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUIYECKON NEATEITHHOCTH YEIIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
YCTaHABIIMBAaTh WX B3aWMMOCBS3b, HCHOJIB30BaTh  COOTBETCTBYIOLIME  IOHSTHUSA
IIPY ONMCAHUH HEOPTAHWYECKUX BEIIECTB M UX MPEBPAILICHUM;
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C()OPMUPOBAHHOCTh ~YMEHMM  HCIHOJB30BaTh XHUMHUYECKYIH)  CHMBOJIMKY AJIs
cocTaBieHUs (POPMYJT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIMNA, CHCTEMATUYECKYIO
HoMmeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHMs OTIENbHBIX HEOPIaHUYECKUX
BEILECTB (yrapHbIil ra3, yriaeKUCIbli ra3, aMMHAK, Tralll€Has U3BECTh, HEralEéHas U3BECTb,
NIUTHEBASI COJA, MUPUT U APYTHE);

c(OPMUPOBAHHOCTh YMEHUU ONpPENEIATh BAJICHTHOCTh U CTEIEHb OKHUCIIECHMS
XUMHYECKUX JIEMEHTOB B COCIMHEHHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU CBSI3H
(KOBaJICHTHasi, WOHHAs, METAJUIMYECKasi, BOJOPOAHAs) B COCIUHEHUSX, THI
KPUCTaJUIMYECKOW PEIIETKH KOHKPETHOTO BEIllecTBa (aATOMHAs!, MOJIEKYJIIpHAsl, HOHHAS,
MeTaJUIMYecKasi), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATh NPUHAMJIECHKHOCTh HEOPraHUYECKUX
BEILIECTB MO MX COCTaBY K OIpPEAEIEHHOMY KJacCy/Tpynie COE€IUHEHUN (IpOCThIe
BEIIECTBA — METAJUIbl MU HEMETaJlIbl, OKCHJIbl, OCHOBaHUS, KHUCIOThI, aM(pOTEepHbIE
TUJIPOKCH/IBI, COJIN);

c(OpPMUPOBAHHOCTh YMEHHM pacKpblBaTh CMbICH Nepuogudeckoro 3akona JI.U.
MenneneeBa M JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO HU
IPOrHOCTUYECKYIO (QYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE ATOMOB
XUMHYECKUX dJIeMeHTOB 14 mnepuonoB Ilepuogmyeckor CHCTEMBI XUMHUYECKUX
anemenToB /.M. MenneneeBa, HCNOIB3Ys IOHATHS «S-, P-, 0-3JEKTPOHHBIC OpOHUTAIINY,
«QHEPreTUYECKUE YPOBHH», OOBICHATH 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB
XMMHUYECKUX JJIEMEHTOB M MX COEIMHEHUM MO Inepuoaam u rpynmnam llepmogmueckon
CUCTEeMBbI XUMHYeCKuX 3ieMeHTOB /(.M. MeHaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  Pa3IW4HBIX  KJIACCOB,  IOATBEPKIATh
CYLIECTBOBAHME TIE€HETHYECKOM CBSI3M MEXKIY HEOPraHWYECKMMH  BEIIECTBAMH
C IOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

cOPMUPOBAHHOCTh ~ YMEHHUS KJIACCU(PHUIMPOBATh XUMHUYECKHE PEaKIHH 10
pa3TUYHBIM MTPU3HAKaM (YUCITY U COCTABY Pearupyrolnx BelecTB, TEIIOBOMY d(PdekTy
peakluy, HM3MEHEHUIO CTEeNeHEH OKHUCIEHUS 3JIEMEHTOB, OOpPaTUMOCTU pEaKIHH,
Y4aCTHUIO KaTalln3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTaBIIATh YPABHEHMSI PEaKUUi pa3IMYHbIX THUIIOB,
MOJIHBIE M COKPAILEHHBIC YPaBHEHHsI PEAKI[il HOHHOTO OOMEHa, YUYUTHIBas YCIOBHUSI, IPU
KOTOPBIX 3TU PEaKUHUU UAYT 10 KOHLA;

c(OPMUPOBAHHOCTh ~ YMEHUM  MPOBOJUTH  PEAKIMH,  TOATBEPKIAIOIINE
KAUYECTBEHHBIN COCTaB PA3JIMYHBIX HEOPTaHWUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHWYECKHUX BEILECTB;

cOPMUPOBAHHOCTh ~ YMEHHUH  pacKpbIBaThb  CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUi MOCPEICTBOM COCTABJICHUS IJIEKTPOHHOIO OajlaHca 3THUX
peaKuuii;
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c(hOPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHUMHMUYECKOU
peakiuu OT PAa3IUYHBIX (HaKTOPOB; XapakTep CMEILIEHUS XMMHUYECKOrO0 PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHero Bo3aeicTBus (npunuun Jle Hlarense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BATh XUMUYECKUE MPOIECCHI, JICIKAIIUE B
OCHOBE TMPOMBIIUICHHOTO TIOJYYEHUsS] CEpPHOM KHUCJIOTHI, aMMHakKa, a TakKxKe
c(hOpPMHUPOBAHHOCTH MPEACTABICHUN 00 OOINX HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
npobiemMax XUMHUYECKOTO MTPOU3BOICTBA;

c(hOpMHPOBAHHOCTh YMEHUH TTPOBOIUTH BEIYMCICHUSI C HCTIOIH30BAHUEM TTOHSTHS
«MaccoBas J10J1s1 BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIEHUH Ta30B IPU XUMUYECKHUX
peakIMsIX, MacChl BelllecTBa Wik 00bEMa Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OHOTO M3 YYACTBYIOIIMX B PEAKITUU BEIIECTB, TEMIOBOTO dexTa
peaKMy Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacCChl BEIIECTB, IPEBPALICHUS U COXPAaHEHUS
DHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUW COOMIOAATh TMpaBWia IOJIb30BAHUS XUMHUYECKOU
MOCY/101 U 1abopaTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPAaBUIIA OOpAIlIEHUS C BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKITUSIMH IO BBITTOJTHEHUIO TA00PATOPHBIX XUMUYECKHUX OTBITOB;

chOpPMUPOBAHHOCTh ~ YMEHMM  IJIAHUPOBATH U BBIIOJHATh  XMUMHYECKUN
AKCHEPUMEHT (pa3lioKEHUE TMEepOKCcHAa BOAOpPOAa B MPUCYTCTBUHU KaTaauzaTopa,
OTpeJiesICeHHE Cpelbl PaCTBOPOB BEIIECTB C MOMOIIBI) YHHUBEPCAIBHOTO WHIUKATOPA,
BIIUSIHUE PA3UYHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKlUu, Peakliui UOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKIIMU Ha Cyib(dar-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha KATUOH
aMMOHWUSI, pelIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTaisy u «Hemeramib)
B COOTBETCTBUU C MPABUIIAMU TEXHUKU 0€30MACHOCTH MPHU 0OpAIllEHUH C BEIIECTBAMU U
JabopaTopHbIM  00OpyIOBaHUEM,  TPEACTaBIATh  PE3yJbTaTbl  XUMHUUYECKOTO
JKCIIepUMEHTa B (opMmMe 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pEAKIHN U
dbopMyIHpOBaTh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AQHAIM3UPOBATh  XUMHUYECKYIO
uH(poOpMaIMIO, TOJY4aeMyld M3 pPa3HbIX HCTOYHUKOB (CpEICTBa  MacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH COOJIOATh MIPaBUiIa SKOJIOTUYECKH 11eJIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JACATEIHHOCTU B IIENISAX COXPAHECHUSI CBOETO 37I0POBbS U
OKpY’Karolel NpUPOTHON Cpeibl, OCO3HABATh OMACHOCTh BO3JICUCTBUS Ha KUBbBIC
OpraHU3MBbl OMPENIETEHHBIX BEIIEeCTB, MOHUMas cMbich mokaszatens [1JIK, moscHsaTs Ha
puMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIICHUS WX BPEIHOTO BO3JCHUCTBUS Ha
OpraHu3M YeJIOBEKa;

JUIsT  OOYYaroIMXcsi C OTPAaHUYCHHBIMU BO3MOKHOCTSMH 370POBbS: yMEHHE
MPUMEHSTh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIICCTB U
XUMHUUYCCKHUX SIBJICHUM;

JUTSL CJICTIBIX M CJIA00OBUSIINX OOYYaIOMIUXCS: YMEHHE HCIOIb30BaTh PElbeHO
TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins ais 3anucu XuMudeckux Gopmyi.
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10 KJIACC

HaumenoBaHue
No KomnnuectBo
pa3aenoB U TEM

JacoB

y4e0HOTO MpeaMeTa

[IporpammHuoe conepkanue

OCHOBHBIE BUIBI JICATCIIBHOCTH
00yJaromuxcs

Pa3nen 1. Teopernueckue 0CHOBbI OPraHMYeCKO XUMHH

[Tpenmer 3
OPTraHUYECKON XUMHH.
Teopus crpoeHus
OpraHUYECKUX
COCJTMHECHUN

A.M. bytnepoBa

[IpeaMeT opraHM4ecKOr XUMUMU:

€€ BOSHUKHOBEHUE, PA3BUTHE U
3HAYEHHE B MOJIYYEHUH HOBBIX BEIIECTB
Y MarepuainoB. Teopus CTpoeHus
OPTraHUYECKUX COCTUHECHUIN

A.M. bytnepoBa, €€ OCHOBHbIE
nosioxxeHusi. CTpyKTypHbI€ (hOPMYJIBI
OpraHn4ecKux BeulecTs. ['omonorus,
n3oMepusa. XuMHUYECKas CBA3b

B OPTAaHUYECKUX COCAMHECHUSX: KPATHBIE
CBSI3H, G- U T-CBSI3H.

[IpencraBnenue o KiaccupuKauuu
oprann4eckux peuiects. Homenknarypa
OPTaHUYECKUX COCAUHCHUHN
(cucTeMaTnueckas) U TpPUBHAIbHBIC
Ha3BaHUS BAKHEUIINX IIPEICTABUTEIIEH
KJIACCOB OPTaHMYECKUX BEIIECTB.
JKCIePUMEHTAIbHbIE METOAbI
U3YyUYEeHHS BeLIeCTB M UX MpeBpallleHUi:

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATUH (BBIABIIATH UX XapaKTEPHBIE
MIPU3HAKH ), YCTaHABIIUBATh UX
B3aMMOCBS3b.

[IpuMeHATh OJIOKEHUS TEOPUU
CTPOEHUSI OPraHU4YECKUX BELIECTB

A. M. byTtnepoBa it 00bSICHEHUS
3aBUCUMOCTH CBOWCTB BELIECTB OT UX
COCTaBa U CTPOECHUS.

Hcronb30BaTh XUMAYECKYIO CUMBOJIUKY
JUTSL COCTaBJIEHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOMH,
COKpaIéHHOM ) PopMyIT OPraHUYECKUX
BELIECTB.

Onpenensatb BUJbI XUMUYECKOH CBSI3U
(oMHApHBIE, KPATHBIE) B OPTaHUYECKUX
COEJIMHEHUSIX.

PackpbIBaTh poJib OpraHU4E€CKON XUMUU
B IIPUPO/JIE, XApAKTEPU30BaTh €€
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e JleMOHCTpaLuu:

— O3HaKOMJIEHHE C 00pa3amMu
OpPraHUYECKUX BEIIECTB U MaTepUaIaMu
Ha MX OCHOBE;

— OTBITHI MO MPEBPAIIECHUIO
OpPraHUYECKUX BEIICCTB MPU HarpeBaHUU
(rutaBieHue, 0OyTJIMBaHUE U TOPEHUE).

e JlaGopaTopHbIE OMBITHI:

— MOJICTTUPOBAHUE MOJIEKY
OpPraHUYECKUX BEILECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKamH.

HabmroaTe 1 onuceiBaTh
J€EMOHCTPALIMOHHBIE OMBITHI; TPOBOIUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MpPaKTUYECKUE PabOTHhI

Hroro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1 | [lpenenbHbIe
YTIEBOJIOPOABI —
aITKaHBI

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHYECKHM psia. MeTaH 1 3TaH —
MPOCTEUINE MPEACTABUTENH ATKAHOB!
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckrue 1 XuMHU4YEeCKIe CBONCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HaXO0XKJEHUE B IPUPOJE, TOTYUEHUE U
MpUMEHEHHUE

2.2 | HenpenenpHbie
YTJIEBOJIOPOIbL:
AJIKEHBI, aJIKa/INEHBI,
AJTKUHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH PsiA. DTUIIEH —
IIPOCTEUILINH ITPEICTABUTEND AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMHU4YEeCKIe CBONCTBA
(peakuuu ruIpupOBaHMUs,
raJIOT€HUPOBAHUSA, THIpATALINH,

PackpbIBaTh CMBICT H3y4aeMbIX
MOHSTUH (BBISBIISITh UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABJIMBATH UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOILINE MOHATHUS

MIPU OIIMCAHUU COCTaBa, CTPOCHUS U
MIPEBPALICHUN OPraHUYECKUX
COCIUHCHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUJISL COCTABJICHHSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI€HHOMN ) (hOpMyYJT OpraHUuYECKUX
BELIECTB.

YcranaBaMBaTh NPUHAMJIEKHOCTD
BEILECTB K OIPEACIICHHOMY KJIacCy
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OKHUCIICHUS U TIOJTUMEPU3ALIAN )
Hax0JICHUE B IPUPOJIC, TOTYUYCHHE U
MIPYMEHEHUE.

Ankaauensl: Oyraauen-1,3 u
MeTwiOyTagueH- 1,3, xumuueckoe
CTPOEHHUE, peaKIus MOJIMMEpPU3aLINH,
pUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
KaydyKa U PE3UHBI).

AJIKUHBI: COCTaB M 0OCOOCHHOCTH
CTPOCHHUS, TOMOJIOTUYECKUH P,
AIETUJIEH — POCTEHIITNI
MPEJICTABUTEIb AJIKUHOB: COCTAB,
XUMHUUYECKOE CTpOCHUE, (PU3nuecKue u
XUMHUYECKHE CBOMCTBA (PEaKIIUH
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
TUJpaTaly TOPEHUS ), HAXOXKICHUE

B IIPUPO/IEC, TTOTYyUYECHUE U IPUMEHEHHUE

2.3

ApomaTuyeckue
YTIEBOIOPObI

ApeHbl: 0€H30JI U TOTYO0J], COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bU3UYECKUE U XUMHYECKHUE CBOMCTBA
(peakiuy rajJoreHupoBaHus U
HUTPOBAHMS), IOTYyYEHUE

U IpuMeHeHne. BiausHaue 6en3ona

Ha OpraHu3M 4esoBeka. [ eHeTudyeckas
CBSI3b YTJIEBOJIOPOJIOB

YIJIEBOJOPO/IOB 10 COCTaBY U
CTPOCHUIO, HAa3bIBATh UX

110 CUCTEMaTUYECKON HOMEHKIIATYypE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJIOPOIOB.

OnpenensiTe BUIbI XUMUYECKOM CBS3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITOCOOHOCTH
YIJIEBOJOPOIOB OT KPAaTHOCTH
KOBaAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHNE CBOMCTBA, BaXKHCHUIITHE
CIIOCOOBI MTOTYYCHHS TUITHYHBIX
MPEJCTABUTENICH Pa3INUHBIX KJIACCOB
yTII€BOJ0OPOIOB (MeTaHa, ITaHa,
STUJICHA, alleTHIIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyOJIa).

BbISIBISITE TEHETUYECKYIO CBSI3b MEKTY
YTJIEBOJIOPOIAMH U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUECKUX
pEaKIUi C UCITOJIb30BAaHUEM

CTPYKTYPHBIX (hOpMYI.
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2.4

[Ipupoaubie
UCTOYHUKH
YIJI€BOJIOPOIOB U UX
nepepadoTKa

[Tpuponanslii ra3. [lomyTHbie HEPTAHBIE
ra3el. HedTp 1 €€ mpoucxoxaenue.
Crnioco0bI nepepaboTku HeTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUM,
Katanmutuyeckuid). ITpoayKTel
nepepadoTKu HEPTH, UX TPUMEHEHHUE
B MPOMBIIIUICHHOCTH U B OBITY.
KameHHBI1 yroyib ¥ IPOIyKTHI €T0
nepepadoTKH.

JIKCIEPUMEHTAIbHbIE METOIbI
U3yUYEeHHUS BelIeCTB

U X NIpeBPalleHMIi:

e J[emoHCTpaIuu:

— xomtekiuu «HedTb» 1 «Yronby;

— Buaeo(dparmenT «Bynkanuzamus
PE3UHBDY.

e JlaGopaTopHBIE OMBITHI:

— Ka4yeCTBEHHOE OIPEIEICHUE YIIIEpoaa
Y BOAOPOJAa B OPraHUYECKUX BEIIECTBAX;
— O3HAKOMJICHHE C 00pa3IiamMu
MJ1aCTMAcC, Kay4yKOB U PE3UHBI;

— MOJEIIMPOBAHUE MOJIEKYJT
YTJIEBOJIOPOJIOB U
raJIOr€HOMPON3BOTHBIX.

e [IpakTrueckue paboThI:

Ne 1. Tlonydenue 3TuIeHA U U3YYEHUE
€ro CBOMCTB.

XapakTepu3oBaTh HCTOYHUKH
YTJIEBOJIOPOJTHOTO CHIPhsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI KX
nepepaboTKU U MPAKTUYECKOE
MPUMEHEHHUE TTOJIy4aeMbIX POYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TO3HAHUS — TPOBEICHHE,
HaOJII0/IEHUE U OIUCAHUE XUMHUECKOTO
IKCIIepUMeHTa (71a00paTOPHBIE OTBITHI U
IpaKTHYeCKue paboThl).

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abOpaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCyZbl M 000PYTOBaHUS, a TAKXKE
npaBuiiaM oOpallleHus C BeIeCTBaAMU

B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJTHEHMSI JTA0OPATOPHBIX OTIBHITOB U
MPAKTUYECKHUX padoT M0 MOJIYYEHUIO U
W3YYCHUIO OPTaHUYECKHUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUM COOTBETCTBYIOLIMX PEAKLIMI
U JIeTIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIUMCIICHUS

JUTSL ONIPEICIICHNS MOJIEKYJISIPHOM
(bopMyJIbl OPraHUYECKOro BEIleCTBa,
M0 YPaBHEHUIO XUMUYECKON PEaKIIUU.
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e Pacuérnble 3amaun:

— OIIPEJENIECHNE MOJIEKYJIIIPHON
(opMyJIbl OPraHUYECKOTO BELIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKUX DIIEMEHTOB;

— Pacy€Thl 10 YPaBHEHUIO XMMHUYECKOU
peakuuu

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISATH CBOIO [TI03HABATEIbHYIO
NESATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
JEeSITETbHOCTH

Hroro no pazgeny

13

Pasznen 3. Kuciopoacoaep:ka

IHUE OPraHu4Ye€CKUuEC COCITUHCHUA

3.1

Crouprsl. DeHon

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOeHHE, PU3NUECKHE K XUMUYSCKHUE
CBOMCTBA (peaKuu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHenre. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaToMHbI€ CIUPTHI: ATUICHTJIUKOJIb
Y TJIULEPUH, XUMHUYECKOEe CTPOCHHE,
dbu3nyecKre 1 XMMUYECKUE CBONCTBA
(B3auMoOIeMCTBHE CO MICTOYHBIMU
MeTaJIaMH1, Ka4eCTBEHHAs pEaKIIUs
Ha MHOTOATOMHBIE CITUPTHI).
duznogornyeckoe aericTBUC

Ha OpraHu3sMm uesoBeka. [[pumMenenue
[JIMIIEPUHA U ATHUJICHTIIUKOJIS.

PackppIBaTh CMBICIT N3Yy4aE€MbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABINBAThH UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIINE TTOHSATHUS

MIPU ONKMCAHUU COCTABA, CTPOEHUS U
MIPEBPALIECHUN OPraHUYECKUX
COCIMHEHMM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTABJICHUS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIE¢HHOM ) (hOPMYJT OpraHUYECKUX
BEIIECTB.

VYcranaBauBaTh NPUHAAJICKHOCTD
BEILIECTB K OMPEJACICHHOMY KJIaccy

10 COCTaBY M CTPOEHUIO, HA3bIBATh UX
M0 CUCTEMATUYECKON HOMEHKJIATYpE;
MIPUBOJIUTH TPUBUATIbHBIC HA3BAHMS
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®enoi. CTpoeHHE MOJIEKYJIBI,
buznyecKre 1 XUMHUIECKIE CBOMCTBA
dbenona. TokcuuHocTh (peHoIIa, ero
(hU3M0I0TNYECKOE JIEUCTBUE

Ha opraHu3M venoBeka. [I[pumenenne
dbeHomna

3.2

AJBIETUIBIL.
KapOoHOBBIE KUCTIOTHI.
CrnosxxHblie 3Gupsb

Anpaerunpl: popmanbaerua u
aleTanbAeTu], XAMUYECKOE CTPOEHHUE,
duznyecKkue 1 XuMHUYECKHe CBOMCTBA
(peakiuu OKUCIEHUSI U BOCCTAaHOBIICHHUS],
KAueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U
IIPUMEHCHHUE.

OHOOCHOBHBIE MPEJICTBLHBIE
KapOOHOBBIE KUCIIOTHI: YKCyCHasI
KHCJIOTa, XMMUYECKOE CTPOCHHUE,
buznyeckre 1 XuMHUYECKHE CBOMCTBA
(oOmrue cBoiicTBa KUCIOT, peaKus
TEpUPUKALINN ), TOTYUCHHUE U
npumeHenue. CteaprHOBas U OJIEMHOBAs
KHUCJIOTBI KaK MPEICTaBUTENN BbICIIUX
KapOOHOBBIX KMCIIOT. Mblla Kak coJii
BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JICHICTBUE.

CrnosxHble 3(pUpbI KaK MTPOU3BOAHBIC
KapOOHOBBIX KUCIOT. [ maponus
CJIOKHBIX 3(pUpOoB. JKHphl Kak

OTAEJBHBIX TPEACTABUTEIICH
KHUCJIOPOJICOJIEPKAIINX COCTMHEHHUI.
XapakTepu30oBaTh COCTaB, CTPOCHHUE,
NpUMEHEHUe, PU3NIECKUE U
XMMHUYECKHUE CBOMCTBA, BaXKHCHUIIINE
CIIOCOOBI MTOTYYCHUST TUITUIHBIX
MPEJICTABUTENIEN PA3IMYHBIX KJIIACCOB
KHUCJIOPOJICOICPKAIUX COEAUHEHUN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenomna, hopmaiabaeruaa,
aleTanbJAeruia, YKCyCHON KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
I1EJUTFOJI036] ); BBISBIISATH TCHETUYECKYIO
CBSI3b MEXK/Iy HUMH U TTOATBEPKAATh €&
HaJIMYKME YPABHEHUSIMH
COOTBETCTBYIOIIUX XUMHUYECKHAX
pEaKIUii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.

OnuceIBaTh COCTaB, XUMHUYECKOC
CTPOCHHUE U TPUMEHEHHUE KUPOB,
XapaKTEepPU30BaTh UX 3HAUCHUE

JUTSL AKAZHEAEATEIbHOCTHA OPTaHU3MOB.
Oco3HaBaTh OIIACHOCTH BO3ICUCTBHUS
Ha JKMBBIC OPTaHU3MBI ONTPEAETICHHBIX
OPTraHUYECKHUX BEIIECTB, MOSICHATH

Ha IIpuMepax CrocoObl YMEHbIIICHUS
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IIPOU3BO/IHBIE TJINLIEPUHA U BBICIINX
KapOOHOBBIX KUCIIOT. [ ' uaApOIN3 KUpoB

3.3

YTeBoanl

VYrieBoibl: cocTaB, KiIaccuduKaius
yTI€BOAOB (MOHO-, TU- U
nosicaxapubl). [roko3a —
MPOCTEUIIINN MOHOCAXapUI;
O0COOEHHOCTH CTPOECHHS MOJIEKYJIbI,
bu3nYecKue 1 XMMUYECKHUE CBOMCTRA
TJTFOKO3BI (B3aMMOICHCTBIE

¢ ruapokcuaom meau(ll), okucnenue
aMMHA4YHBIM pacTBOPOM OKCHA
cepedpa(l), BoccTaHoBieHNE, OpPOKEHHE
TJIFOKO3b1), HAXOXKJICHUE B IPUPOJIE,
MPUMEHEHHUE TIIFOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICSITEILHOCTH OpraHu3Ma
yenoBeka. Porocuntes. pykTosa kak
H30MeED TITIOKO3HI.

Caxapo3a — mpeacTaBUTEIb
JIMCaxapuao0B, TUAPOIU3 Caxapo3bl,
Hax0>XJICHUE B IIPUPOJIC U MPUMEHEHUE.
Kpaxmai u uenmnrono3a Kak NpupogHbIe
MOJIMMEPBI: CTPOSHUE Kpaxmasa u
LEJUTIONI03bI, PU3NUECKUEe U XUMUYECKUE
CBOMCTBA Kpaxmaia (TUAPOIU3,
Ka4ueCTBEHHAs PEaAKIUs C HOJIOM).
JKCNePUMEHTATIbHbIE METOABI
H3y4eHUs BelleCTB U UX MpeBPalleHUil:

Y TIPEJIOTBPAIICHUS UX BPEIHOTO
BO3/ICICTBUS Ha OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
IKCIIepUMEHTa (J1a00paTOPHBIE OTBITHI U
MpaKTUYECKHUE paboThI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
HOCyZbl U 000pPYIOBaHUS, a TAK¥Ke
MpaBuiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJTHEHUSI TAOOPATOPHBIX ONBITOB

Y MPAKTUYECKUX padOT MO MOJIYYEHHUIO
Y U3yYEHUIO OPraHUYECKUX BEIIECTB.
[IpencraBiATs pe3ynbTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPAaBHEHUM COOTBETCTBYIOLMX PEAKLINI
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIUMCIICHUS

JUTSL OTIPEICIICHUSI MOJIEKYIISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMHUYECKOHN peakinu.
CamMoCTOATENBHO MIAHUPOBATH U
OCYLIECTBJISTH CBOIO [IO3HABATEIbHYIO
NESTEIbHOCTD; IPUHUMATh AKTUBHOE
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e JlaGopaTopHbIE ONBITHI:

— FOpPEHHE CITUPTOB;

— B3aUMOJICUCTBUE TIUIEPUHA

¢ ruapokcugom meau(1l);

— KaQYECTBEHHBIE PEAKLIMU AJIbJETHIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCUIOM
meau(Il));

— B3aMMO/JICHCTBHE Kpaxmala ¢ HOJOM.
e [IpakTrueckue paboThI:

Ne 2. CBoiicTBa pacTBOpa yKCyCHOM
KHCJIOTBI.

e PacuérHblie 3agaum:

— ONPEAETICHUE MOJIEKYJIISIPHOU
(bopMyJIbl OPraHUYECKOTO BELIECTBA
110 MacCOBBIM JI0JISIM aTOMOB
XUMHUYECKUX JIEMEHTOB U 110 Macce
(00BEMyY) IPOIYKTOB CTOPAHUS;

— Pacy€Thl 10 YPABHEHUIO XUMUYECKOU
peaxkuuu

y4acTue B TPYIIOBON yueOHOU
JIEATEIIbBHOCTH

Hroro no pazgeny

13

Paznen 4. A3oTcoaep:kanue OpraHnyecKue coeInHeHus

4.1

AMWHBI.
AMUHOKHUCIIOTHI.
benxn

3

AMWHBI: METUJIAMHUH — MPOCTEUIITNN
MPEJICTAaBUTENIb AaMUHOB: COCTaB,
XUMHUYECKOE CTpOeHUE, (PU3nYecKue u
XUMHUYECKHE CBOMCTBA (peakiuu

PackpeIBaTh CMBICIT U3y4aEeMbIX
MOHSATUH (BBISIBIISATh UX XapaKTEPHbIC
IIPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBS3b, UCIIOJIb30BATh
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C KHCJIOTAaMU U TOPEHUS ), HAXOXK/ICHUE

B NpUpoje. AMUHOKHUCIOTHI KaK
amM(pOoTepHbIC OPraHUYECKHUE COCTUHEHUS.
duznyeckre 1 XUMUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIUINHA).
buonornyeckoe 3HaueHNEe AMUHOKHUCIIOT.
CuHTE3 enTUI0B.

benku kak npupoHbIe MOTUMEPHI.
[lepBruuHast, BTopuyHas U TpETHYHAS
CTpYKTypa OeaKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THIPOJIU3,
JIeHaTypalus, Ka4eCTBEHHbIE PEaKIINU
Ha OeJKH.

JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHUs BeleCTB M UX NMpeBPaIleHHIi:
e J[emoHCTpaIuu:

— JIeHaTypaivsi 0€JIKOB MpU HArPEBaHUH;
— IIBETHBIC PEAKIIUU OEITIKOB

COOTBETCTBYIOIINE MOHATHUS
IIPU OIIMCAHUU COCTaBa, CTPOEHUS U
MpeBpaIleHU OPraHuYeCKUX
COCIMHEHHM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
TSl COCTaBIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI€HHOM ) (hOpPMYJT OpraHUYECKUX
BELIECTB.

Onpenenars NPUHALIEKHOCTh BEIIECTB
K OIIPEJEIICHHOMY KJIACcCy 10 COCTaBY U
CTPOEHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJIUTH TPUBUAIILHBIC HA3BAHUS
OTJEJIBHBIX ITPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe 1
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHE
CHIOCOOBI MOTYYEHHS TUITUYHBIX
MpeICTaBUTENEH a30TCOACPKALTUX
COEMHEHMH (METUIaMHUHA, TJIUIIKHA,
OCJIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHATh
Ha IPUMEPAX 3HAUCHUE OEIKOB

JUIsl OpraHn3Ma yesioBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TO3HAHUS — HA0II01aTh U
OTKCHIBATh IEMOHCTPAI[MOHHBIHI
HKCIIEPUMEHT.

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILIECTBIIATH CBOIO TO3HABATEIIbHYIO
NESITEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYyNIOBOM y4eOHON
JeSITETTbHOCTH

Hroro no pazgeny

3

Pa3nean. 5. BeicokoMouieKkyJIsipHbIE COeINHEHUS

5.1

[ImacTmaccsl.
Kayuyku. Bosokna

2

OCHOBHBIE MMOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM:
MOHOMED, ITOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIIEHb MOJUMEPU3ALUHU, CPEIHSIA
MoJIeKyJIsipHas macca. OCHOBHBIE
METOJIbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAMHEHUN — MTOJIMMEPU3ALUS U
MTOJINKOH/ICHCALIUS.

[TnacTMacchl (MOAUATUIIEH,
MTOJIMIPONIUJIIEH, TTIOJTUBUHUIIXJIOPUI,
nonaucTupodt). HatypaiibHslii 1
CUHTETUUYECKNE KayuyyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA U
M30IPEHOBBIN). BonokHa: HaTypasibHbIe
(XJIOTIOK, IIEPCTh, MIENK),
HCKYCCTBEHHbIE (ALIETAaTHOE BOJIOKHO,

Bianets n3ydyaeMbIMA XUMHYECKUMHU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3Yy4aeMbIX MOHATUIA U IPUMEHSTh 3TU
MOHATHUS IIPYU ONMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OpPraHUYECKUX BELIECTB,

JUTs1 OOBSICHEHUS OTAENIbHBIX (DAaKTOB U
SIBJICHUU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUTSl COCTaBJIEHUS CTPYKTYPHBIX (popMyIt
BEIIECTB U YPABHEHUM PEaKLU
MOJIMMEPHU3ALH U MOJTUKOHACHCAIUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJee pacpoOCTPaHEHHBIX BUIOB
IJJACTMACC, BOJIOKOH; IPUMEHEHHE
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BHCKO03a), CHHTETHYECKHE (KarpoH 1
JIaBCaH).

IKCcrepUMEHTATbHbIE METObI
H3Y4YeHMs BellleCTB U UX NMpeBpalleHuii:
e J[emoHCTpaIUu:

— O3HaKOMJIEHHE ¢ oOpa3laMu
MIPUPOJIHBIX U UICKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KAyIyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl T03HAHUS — HA0JII01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
HKCIIEPUMEHT

Hroro no pazgeny 2
OBILEE KOJIMYECTBO 34
YACOB I10O ITPOT'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnuectBoO OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
paszeiioB U TEM [IporpammHoOE copepKaHue
m\n 4acoB 00yYarommxcst

y4eOHOTO IpeaAMeTa

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

11

Crpoenue aToMOB.
[Tepuoanueckuii
3aKOH U
[Tepunoanyeckas
CUCTEMA XUMUYECKHUX
AJIIEMEHTOB

J.1. MenpeneeBa

3

Xumuueckuii ssiemeHT. Atom. Cocras
aToOMa, U30TONBI. DIIEKTPOHHAS
0001104Ka. DHEPreTHYECKHUE YPOBHH,
OJIypOBHH. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-amemenTer. OcobeHHOCTH
pacrpeiesiecHUus 3JIEKTPOHOB

110 OpOUTAJISIM B aTOMaxX MajbIX U
OOJIBIIIUX TIEPUOJIOB. DIEKTPOHHAS
KOH(UTypaIus aTOMOB.
[lepnoanyeckuii 3aKOH U
[Tepuoauueckast cucTeMa XUMHUYECKUX
anemenToB 1. 1. MenneneeBa. CBs3b
NEPUOANYECKOT0 3aKOHA U
[Tepuoauyeckoii CUCTEMbI XUMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
HU3MEHEHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU TIPOCTHIX
U CJIOKHBIX BEIIECTB IO rpyImnam u
nepuojaM. 3HaueHHE MePUOANIECKOTO
3aKOHA U CUCTEMbI XUMUYECKUX

PackpbIBaTh CMBICIT U3y4aeMBbIX
MOHATUM (BBISIBJISATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOANYECKOTO
3akoHa /I. 1. MenaeneeBa u
JIEMOHCTPUPOBATH €T0
CUCTEMAaTU3UPYIOIIYIO,
OOBSCHUTETHLHYIO M IPOTHOCTUYECKYTO
byHKIUY.

XapakTepu30BaTh JICKTPOHHOE
CTPOCHHUE ATOMOB XUMUYECKHUX
aneMeHTOB 14 nmeprnoaoB, UCTIONB3YS
MOHSATHS S-, P-, 0-271€eKTPOHHBIC
opOuTaNH, YHEPTETUIECKHE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XMMHUYECKUX
3JIEMEHTOB U UX COEAUHEHUN

10 MEPUOJIaM U TPYyIIIam
ITepunoanueckon cUCTEMBI

J1. 1. Menaeneena
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anemeHToB JI.1. Menaeneera

B Pa3BUTHU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YCHUSI BELIECTB U UX NpeBpallleHuii:
e J/leMoHCTpauu:

Bunet Tabmui «Ilepuoauueckas cuctema
XAMUYECKHUX DJIEMEHTOB

J.1. MenneneeBay»

1.2

CrpoeHne BemecTsa.
MHuoroobpasue
BELIECCTB

CrpoeHue BelecTBa. XUMUYECKAS CBSI3b.
Buppsl (koBasieHTHas HEMOJSIpHAS U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBA3U (OOMEHHBII U IOHOPHO-
aKIenTopHbIN). BoopoiHast CBA3b.
BanenTtHOCTS.
DIIEKTPOOTPULIATENbHOCTh. CTETeHb
okuciieHHs. KaTHOHBI U aHUOHBI.
BemectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHUS.

3aKOH MOCTOSHCTBA COCTAaBA BEIIECTRA.
Tunbl KPUCTATITUYECKUX PEIIETOK U
CBOWCTBA BEIIECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
Hctunnsie pactBopbl. KonnyecTBeHHbBIE
XapaKTepUCTHKU PACTBOPOB (MaccoBast
JI0JIs1 BEILIECTBA B pacTBOPE).

PackppIBaTh CMBICIT U3Yy4aE€MbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKHN) U IPUMEHATD 3TU TTOHITHUS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEILIECTB, JJIs1 00BSICHEHUS OT/ACIBHBIX
(aKTOB U SBJICHH.

OnpenensTe BUIBI XUMUYECKOHN CBA3U
(KOBaJICHTHOM, HOHHOM,
METaJUIMYECKOU, BOJOPOIHOM)

B COEMHEHUSX; TUIT KPUCTANIMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA.
OnpenensiTe BAJIGHTHOCTh U CTETIEHb
OKHCJIEHUSI XUMUYECKUX DJIEMEHTOB

B COEIMHEHUSX PA3JIMYHOIO COCTABA.
[TpoBOANTH BBIUKCIICHUS

C UCIIOJIb30BaHUEM MTOHSTHS «MaccoBas
JIOJIs1 BEIIECTBA B PaCTBOPE».

Bianets u3ydyaeMbIMU XUMHUYECKUMU
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Krnaccudukanms HeopraHHueCcKux
coenuHenuid. Homenknarypa
HEOPraHWYECKHUX BEIICCTB.
JKCIePUMEHTAIbHbIEC METOAbI
U3y4YeHHUs BelIeCTB M UX NpeBPalleHHii:
e JleMOHCTparMu:

— MOJIETTU KPUCTAJUTMYECKUX PEIICTOK.
e PacuérHbie 3agauu:

— PpacyeTshl C UCMIOIb30BAHUEM MTOHATHS
«MaccoBast A0JI pACTBOPEHHOTO
BEIIIECTBA»

13

XUMUYECKHUE
peakuuu

Xumnueckas peakuus. Knaccupukanus
XMMHUYECKUX PEAKLUN B HEOPTaHUYECKON
Y OPTaHUYECKON XUMUU. 3aKOH
COXpPaHEHHMS MACCHI BEILIECTB; 3aKOH
COXPaHEHHUs U MPEBPALICHUS IHEPTUU
PU XUMUYECKUX PEaKIUsX.

CKopoCTb peakinu, €€ 3aBUCUMOCTh

OT pa3IM4uHbIX pakTopoB. OOpaTrMbIe
peakuru. XUuMHUYECKOE PAaBHOBECHE.
@DaKTOPHI, BIUSIOLIME HA COCTOSTHUE
XMMHUYECKOTO PABHOBECHSI.

[Tpuunun Jle [laTenbe.
DIIEKTPOJIUTHYECKAS TUCCOLINAITHS.
CuubHBIE U clTa0bIe 37eKTpoauThl. Cpema
BOJHBIX PACTBOPOB BEILIECTB: KUCa,
HEUTpalibHAas, [eIouHas. BogopoaHbii

TTOHSTHSIMH.

OOBICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOUN PeaKkiiuu OT pa3IuIHbIX
(hakTopoB.

Onpenensats XxapakTep CMEIIeHUs
XUMHUYECKOTO PAaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozjeiicTBus (mpunuumn Jle [latensbe).
CocTaBinsiTh ypaBHEHUS peaKIUui
Pa3TUYHBIX THUIIOB; TIOJHBIC
COKpaIl€HHbIC YPABHEHUS PEeaKIuit
MOHHOTO OOMEHA, YYUTHIBAs yCIOBHUSI,
MIPU KOTOPBIX ATH PEAKITUU UAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEpPUMEHTA (JIEMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
PabOThI): 1O OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
HOHHOT'O OOMEHA, BIUSHUIO Pa3TUIHBIX
(haKTOpPOB Ha CKOPOCTh PEAKITUH.
CrnenoBaTh MpaBHIaM MOJIb30BAHUS
XUMHUYECKOU TTOCYI01 1 Tab0paTOpHBIM
000pyIOBaHUEM.

[IpeacTaBusiTh pe3yabTaThl
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nokasareib (PH) pactBopa. Peakimun
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHMYE€CKOW XUMUH.
OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pACTBOPOB COJIEH.
[IprmeHeHue aneKTponIn3a.
JKCIIepUMEHTAIbHbIE METOAbI
HU3y4eHHUs BELIeCTB M UX NpeBPalleHMii:
e JleMOHCTpaIuu:

— Pa3JIo)KEHUE IEPOKCHUAA BOJIOPOA

B IIPUCYTCTBHUU KaTaau3aTopa.

e JlaGopaTOpHBIE OTIBITHI:

— IPOBEACHUE PEAKLIUI HOHHOTO
oOMeHa;

— ONPENEIICHHUE CPeIbl PACTBOPOB
BEILIECTB C IIOMOILBI0 YHUBEPCAIBHOTO
UHJUKATOPA.

e [IpakTuueckue pabOTHI:

Ne 1. Bniusiaue pa3nudsbix GakTopoB
Ha CKOPOCTb XMMHYECKOW pEAKIIUU.

e PacuérHble 3anauun:

— pacyeThl 0 YPABHEHUSIM XUMUYECKUX
peaxkiuii, B TOM YUCJIC
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aIiCH YPaBHEHUN COOTBETCTBYIOIINX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOANTH BBIUMCIICHUS

10 YpaBHEHUSM XUMHUYECKUX PEaKInH,
B TOM YHCJIC TSPMOXHUMHYCCKUE
pacu€Thl

Hroro no pazgeny

13
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Pa3nen 2. Heopranuyeckasi XumMusi

2.1

MeTtasuibl

6

Mertansl. [TonoxxeHue MeTajioB

B [leproanueckoit cucteMe XUMHUECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
meTaioB. O0ume pusnyeckre cBocTBa
MeTaIUIOB. [IpuMeHeHne MeTamion

B OBITY, Npupojie U TexHuKe. CruiaBbl
METAIJIOB. DIEKTPOXUMHUUECKUN P
HanpspKeHU MeTaiioB. OO01ue criocoObl
noxyuyeHus metamuioB. Kopposus
MeTaiu1oB. Cr1ocoObBI 31U TEI

OT KOPpPO3HH.

OO611ast xapakTeprucTUKa METAIIOB
riaBHbIX noarpyni (IA-rpymnmna,
[TA-rpynna) [leproanyueckoil cucTemsl
XAMHUYECKHUX AJIEMEHTOB. AJTFOMUHHM.
AM@oTepHbIe CBOMCTBA OKCHA U
TUAPOKCUJIA ATTFOMUHUS.

OO6m1as xapaKTepuCcTUKa METAJIJIOB
no6ouHbIx noarpynt (b-rpymm)
[Tepuoauyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB: M€/]lb, ITMHK, XPOM, JKEJI€30.
Baxueimme coeTMHEHNS] METAJIIIOB
(OKCHIBI, TUIPOKCHUIBI, COJIN).
JKCIePUMEHTAIbHbIEC METOAbI
HU3y4eHHUs BELIeCTB M UX NPeBpalleHMii:

PackpeIBaTh CMBICIT N3y4aeMbIX
MOHSATUH (BBIIETSATH UX XapaKTepHBIC
MPU3HAKKN) U IPUMEHSATH 3TU TTOHITHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BEILECTB, JIJIs1 00bSICHEHHS OT/IETTbHBIX
(aKTOB U SBJICHH.

OOBsICHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COCTMHEHUH C YYETOM
CTPOCHMS UX aTOMOB U IIOJIOKEHUS

B [lepuoanueckon cucreme
XUMHAYECKUX DJIEMEHTOB

J. 1. Menneneena.

XapakTepu3oBaTh (ONMCHIBATh) O0LIME
XUMHYECKHE CBOMCTBA METAIJIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAHUE MPUMEPAMH YPABHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peaKkuii; IPUMEHEHUE METAJIIOB

B Pa3UYHBIX 00JIACTIX, a TAKKE
MCIIOJIb30BaHUE UX JUJISL CO3AaHUs
COBPEMEHHBIX MaTEpPUAJIOB U
TE€XHOJIOTHM.

OnuceIBaTh COCOOBI 3aIIUTHI METAIIIIOB
OT KOPPO3HH.

PackppIBaTh CylIHOCTh OKUCIUTEIBHO-
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e JleMOHCTparMu:

— KoJuTeKIus «MeTasibl U CIIaBbD».

¢ JlaGopaTOpHBIE OTIBITHI:

— B3aUMOJEHCTBHE THIPOKCHUIA
ATIOMUHUS C PACTBOPAMHU KUCJIOT U
IICJI0YCH;

— KaueCTBEHHBIC PEaKI[MU HA KATUOHBI
METaJIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemienne skcriepuMeHTAIBHBIX
3a1a4 1o TeMe «MeTaby.

e Pacuérnbie 3amauu:

— pacyeTsl Macchl (00BEMa, KOJIMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OMPEAECICHHON MaCcCOBOM JIOJIECH
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOTI'O OajaHca 3TUX PEAKIH.
[IpoBoauTH peakiuuy,
MOJITBEPKIAIOIIUE XaPAKTEPHBIE
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax.

Hcronbs30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBisiTh pe3yabTaThl
XUMHYECKOTO AKCIIEpUMEHTA B popme
3aIKMCH YPAaBHEHHUI COOTBETCTBYIOINX
peakuuii U nenaTh BhIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOU OCY 101 1 1a00paTOpHbIM
000pyIOBaHUEM.

[IpoBOINTH BBIYHUCIEHUS

110 YPABHEHUSIM XUMUYECKUX PEAKLINAM.
CaMOCTOSATENBHO MIJIAHUPOBATH U
OCYILECTBIISITh CBOKO [TI03HABATEIbHYIO
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JEATEIbHOCTh; IPUHUMATh AaKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
NEATEIIbHOCTH

2.2

Hemeramisr

Hemeramnsl. I1onoxeHne HeMeTaIoB

B [leproanueckon cucteme XUMUYECKUX
anemeHToB [[.M1. MenpaeneeBa u
O0COOEHHOCTH CTPOEHHUSI aTOMOB.
duznyeckrue CBOMCTBA HEMETAJIJIOB.
AJI0TpOIIHS HEMETAUIOB (Ha pUMeEpe

KHUcopoaa, cepsl, hochopa u yriepoaa).

XUMHUYECKHUE CBOMCTBA BaXKHEHMIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
Okcuibl HEMETAIIOB.
Kucnopoaconep:xaiiue KucioThI.
Bonopoanbie coenuHeHust
HEMETALJIOB.

JKCnepUMEHTAIbHbIE METOAbI
U3yUYEeHHUS BellecTB

U UX NMPeBPaLLeHUH:

e J/[emMoHCTparuu:

— 00pa3Ipl HEMETaJIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KUCJIOTOM Pa3IMYHON KOHUECHTPALUH.
e JlaGopaTopHBIE ONBITHI:

— Ka4eCTBECHHBIE PEAKIIMU HA aHUOHBI U
KaTUOH aMMOHHUSI.

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATD 3TU TTOHITHUS
P OMKUCAaHUU COCTaBa U CTPOEHUS
BELIECTB, 17151 00BSCHEHUS OT/IEIbHbBIX
(aKTOB U SBJICHHA.

OOBsICHATH O0ITUE 3aKOHOMEPHOCTHU

B UBMEHEHUH CBOMCTB HEMETAJIIIOB U UX
COCIMHEHUH C yYETOM CTPOEHUS UX
aTOMOB U TOJIOKEHHUS

B [lepnoanueckou cucreme
XUMHUYECKUX JIEMEHTOB

J. 1. Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYECKUE CBOMCTBA HEMETAJIOB, UX
BAXHEHIIIUX COCIMHEHUH, TOATBEPKAas
ATO ONMCAHUE NPUMEPAMU YPABHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX
pEAKLIUH.

XapakTepu3oBaTh BIHSIHUE HEMETAJIOB
Y UX COCJIMHEHUI Ha KUBBIC
OpraHU3Mbl; OITUCHIBATh IPUMEHEHUE

B Pa3JIMYHBIX 00JIACTAX MIPAKTHUECKON
JESATEIbHOCTH YEJI0BEKa.
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o [IpakTHueckue paboTHI:

Ne 3. Pemienue skcriepuMeHTaTbHBIX
3a1a4 no teMe «Hemeramibny.

e PacuérHrle 3a1a4Uu:

— pacyeTsl Macchl BEILIECTBA

Wi 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAacCe WIH
00BbEMY OJTHOTO U3 Y4aCTBYIOIIHUX

B PEAKIIMH BEILIECTB; PACUETHl MACChI
(0ObeMa, KOJIMYECTBA BEILIECTBA)
MPOJIYKTOB PEAKLIUU, ECITH OJJHO

13 BEILIECTB UMEET IPUMECH

2.3

CBs13b
HEOPTaHUYECCKHUX U
OpPraHUYECKUX
BEIICCTB

Heopraunyeckue u oprannyeckue
KUCoThl. Heopranmueckue u
OpraHuyYecKre OCHOBaHUS. AMGBOTEpHBIE
HEOPTraHUYECKUE U OPTAHUYECKHUE
coennHeHnd. | eHeTHUeCcKas CBI3b
HEOPTraHUYECKUX U OPTaHUYECKUX
BEIICCTB

ITonTBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBS3U MEXKITY
HEOPTaHUYECKUMH BELIECTBAMU

C IOMOIIIBIO YPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX
peaKuu.

PackpbIBaTh CyIIHOCTh OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX pPEaKIUN
ITOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOTO OajlaHCca ATUX PEaKITHil.
[IpoBOOUTH peakiuy,
MOATBEPKIAAIOLINE XapaKTEPHbIE
CBOMCTBA U3Y4Ya€MbIX BEUIECTB,
pacrio3HaBaTh OIMBITHBIM MyTEM
AHUOHBI, TPUCYTCTBYIOIINE B BOJIHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl MO3HAHUS — IPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEpUMEHTA (AeMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUIECKUE
paboThI).

[IpencraBisiTs pe3yibTaThl
XUMHYECKOTO IKCIIepUMEHTa B popme
3aMKiCcH YPaBHEHHUI COOTBETCTBYIOLIUX
peakiui 1 aenaTh BEIBOJbI HA UX
OCHOBE.
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CJ'ICI[OB&TB IIpaBUJIaM I10JIb30BaHMA

XUMHUYECKOH MOCYA0H U 1a00PaTOPHBIM

000pyIOBaHUEM.

[TpoBOANTH BBIUMCIIEHUS

M0 YpaBHEHUSIM XUMUYECKUX PEaKIIHA.
CaMOCTOATENBHO TIAHUPOBATh U
OCYUIECTBJISITh CBOIO [TO3HABATEIIbHYIO
JESITEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYyNIOBOM y4eOHOH
JEeSITETbHOCTH

Hroro no pazaeny 17
Pasznea 3. XumMus ¥ )KH3Hb
3.1. | XuMus u Ku3Hb 4 Ponw xumun B o6ecriedeHun PackpeiBaTh posib XUMHUU B PELICHUU

AKOJIOTMYECKOM, SHEPreTUUECKON U
MUIIEBON 0€30MaCHOCTH, PA3BUTHH
MenuuuHbl. [ToHSITHE O HAYYHBIX
METOJ[aX MO3HAHUSI BEUIECTB U
XUMHUYECKUX PEAKIUH.

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIUIAX TPOMBIIUIEHHOTO MOJy4YeHUs
BOKHEUIIMX BEIIECTB (HA MpUMepax
IIPOU3BOJCTBA aMMHaKa, CEpHOU
KHUCJIOTBI, METAHOJIA).

UenoBek B MUpE BEUIECTB, MATEPUATIOB U
XUMUYECKUX PEAKIIUNA: XUMUS U
3I0pOBbE UETIOBEKA; MIpaBUiia
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX

9HCPIreTUICCKUX, CIPbCBBIX U

OKOJOI'M4YCCKHUX HpO6HeM YCJIOBCUYCCTBA,

OTHMCHIBATh OCHOBHBIC HATIPABIICHUS
Pa3BUTHS XUMHUYCCKOW HAYKU U
TEXHOJIOTHH.

[IpumensTh npaBuia 6€30MacHOTO
oOpallleHusl C BEIIECTBAMH,
HCITOJIb3YEMBIMH B TIOBCETHCBHOU
YKU3HH, TTPABUJIA TIOBEJICHHUS B IIEJISIX
cOepekeHus 3J0POBbS U OKpYKaroLen
MIPUPOTHON Cpebl; MOHUMATh BPEJ
(omacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3Mbl ONPEIEICHHBIX BEIIECTB
cmbica nokazarens K, moscHsATh
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MpenaparoB; MpaBuiia 6€30MacHOTO Ha IpuMepax CrocoObl YMEHBIICHUS U
WCIIOJIb30BaHUs MPerapaToB ObITOBOM MPEIOTBPALIEHUS UX BPEIHOTO
XMMHH B NOBCEITHEBHOM KH3HU. bhITOBasi | BO3IENCTBU.

XMMHUYECKasi TPAMOTHOCTh AHanM3upoBaTh U KPUTUIECKHU

OLIEHHUBATh UH(POPMAITUIO, CBI3AHHYIO

C XUMHYECKUMHU MPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIEH
CpEIBlL.

Hcnonb30BaTh MOTy4YEHHBIE 3HAHUS U
MpeCcTaBiIeHUs 0 cepax
JESITEIbHOCTH, CBSI3aHHBIX C HAYKOH U
COBPEMCHHBIMH TEXHOJIOTHSIMH, KaK
OCHOBY ISl OpHEHTALlUU B BbIOOpE
cBoel Oyayuie npohecCuoOHATbHOU
NeSITETbHOCTH.

[IpuHuMaTh yyactue B 00CYKICHUU
po0JIeM XUMUYECKON U HKOJIOTUUECKOM
HaIpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeajiaraTb BO3MOKHbBIE ITyTH €€

pelIeHus
Hroro o pasaeiy 4

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME

47




