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INOACHUTEJIBHASA 3AIINCKA

Xumuueckoe o0Opa3oBaHHE, TMOJydaeMoOe BBITYCKHUKaMH  001eo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIy)XHUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[IEHHOCTEW, TPHUCYIIUX MEIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUsA. OTH IEHHOCTU
KacaroTcsl TO3HAHUSI 3aKOHOB IMPHPOJIbI, (POPMUPOBAHHUS MUPOBO33PEHHUS U OOLICH KyJIbTYpPHI
YeJI0BeKa, a TaKXKe OHKOJOIMYECKM OOOCHOBAaHHOI'O OTHOUIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peannsyerca xuMudeckoe o0pa3oBaHue 0Oy4arOLIMXCs HA YPOBHE CPEAHEro
o01rero 0o0pa3oBaHusl CpeCTBAMH Y4€OHOTro mpeamera «XuMus», COAEpKaHHEe U MOCTPOCHUE
KOTOPOTO ONpEZENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHMHUH, e€
3HAYEHUs B MO3HAHUU MPUPOJIBI U B MaTEepUaIbHOM )KU3HU OOLIECTBa, a TAKKe ¢ y4ETOM 00LIUX
Hesiell ¥ NPUHIMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OO0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTpaeT 0coOyi0 pojb B COBPEMEHHOMN
LUBWIN3ALUKU, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyJibTypbl. OHa BHOCUT CBOHM BKJIaJ B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOT'O MBIIUIEHHS, B CO3JaHUE LIEJIOCTHOIO MPEICTaBICHUS]
00 OKpyXaroIeM MUpe Kak O €AWHCTBE MPUPOBI U YeJIO0BEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aUMOCBSI3H
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYSS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KHU3HU KaXI0ro wieHa obmecTBa. CoBpeMeHHass XMMHS KaK HayKa CO3HMJaTellbHas, KaKk HaykKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHUe INoOAJbHBIX MPOOJIeM yCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MHUIIEBOH, SKOJIOrMYecKoM Oe30macHOCTH U
OXPaHBI 3/I0POBBS.

B coorBercTBUM ¢ OOUIMMHU LENSIMM M IPHUHLMIIAMU CPEIHEro o0IIero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 kimacesl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroImuXcs, HEOOXOAUMYIO UM s
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
NPOIOIDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocTaBisomyMU TIpeaMeTa «XUMUS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas

XUMUS» U «061]_1351 " HCOpraHnveckasd XuMus», OCHOBHBIM KOMIIOHCHTOM COACPKAHUA KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUH 110 HEOPTaHWYECKON XUMUH (C BKITIOYCHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMbI 3HAHUU
IpU W3YYCHHH TpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHIA, 3aKOHOB ¥ TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01m1as 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKM OOOCHOBAHHBIM pPa3BUTHEM 3HAHUU Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YpPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCIMHEHUM, a
TAKK€ Ha YPOBHE CTEPEOXMMHYECKHUX M AJIEKTPOHHBIX IPEACTABICHUNA O CTPOCHUHU BELIECTB.
Ceenenusi 00 M3ydaeMblX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIIEBOAOPOJOB 0
CIIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHMyeckoil XMMUU MOTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MepBOHAYAJIbHBIC
MIPEACTABJICHHUS O XMMUYECKOMN CBSI3H, KIACCU(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUH.

[Ton HOBBIM yrJiOoM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHS TEOPETUYECKHH MaTepuan u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYEeCKass XUMHUs» OOYYaArOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATHh
3HaUEHUE TEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJ0JOTMYECKHX MO3UIUH,
IyOKe TMOHSATh HCTOpUYECKOoe H3MeHeHHe (YHKIUMI 3TOro 3akoHa — OT oOoOmaromieil 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
MIPUMEHEHUH, a TAKXKE O XUMUUECKUX PEAKLHUIX, X CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ineMeHTaMu COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B I[IO3HABATEIbHON U
MPAKTUYECKON JESITeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICTUBATh WH()OPMAIINIO U MPUMEHSATHh €€ NJIsl TOMOTHEHHUSI 3HAHUHN, pereHus
VMHTEJUICKTYAJIbHBIX M KCIIEPUMEHTAJBHBIX MCCIEN0BATEIbCKUX 3a7ad. B memom coxep:kanue
yueOHOro mpeamMeTra « XuMHUs) TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y

00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /Ui TOHUMaHUs (HUIOCOPCKUX HACH, TaKMX KaK:



MaTepHaIbHOE SIUHCTBO HEOPTaHWMYECKOTO M OPraHWYECKOro MHpa, 00yCIOBICHHOCTh CBOWCTB
BEIIIECTB X COCTABOM U CTPOEHUEM, IO3HABAEMOCTh IPUPOTHBIX SIBICHHUH IMyTEM DKCIIEPUMEHTA
U pEUICHUS TPOTHBOPEYHMN MEXKIy HOBBIMH (aKTaMH M TCOPETHUECKUMHU TMPEANOCHUTKAMU,
OCO3HAHHE POJIM XMMHUHU B PEIICHUH 3KOJOTHMUYECKHX MPOOJIeM, a TaKkKe MpodiieM cOepeKkeHUs
SHEPreTUYECKUX PECYPCOB, CHIPBSI, CO3aHUsI HOBBIX TEXHOJIOTHI U MaTEPUAIOB.

B murane pemieHus 3amad  BOCHHUTAHHS, PA3BUTHS W COIMUAIM3ANMHA OOYYaIOUIUXCS
MPHUHSITBIE MPOTPAMMON IO XUMHH IMOAXOABI K OINPEACICHUIO COJCPKAaHUS U TOCTPOCHUS
npeaMera IpeaycMaTpuBarT (pOpMUPOBaHUE YHHBEPCAIBHBIX YYCOHBIX JNEHCTBUN, MMEIOIIHX
0a30Bo¢e 3HAUCHHE LTS pa3IMYHBIX BHJIOB JCATEILHOCTH: PEIICHUS TPOOJIeM, TOUCKA, aHATTN3a U
0o0paboTkn uHPOpPMAIIUK, HEOOXOOUMBIX IS MPHOOPETEHUS ONbITa MPAKTUYECKOH U
HCCJICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B IMIO3HAHUU XUMUHU.

B npakTuke npernogaBaHusi XMMUHM KaK Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHHMsI, TaK U
Ha ypPOBHE CpelHEro oomero oOpa3oBaHMs, TIPU  ONPEACICHHH COACPIKATEILHOM
XapaKTePUCTUKU TIIeNIe M3y4eHHS IMpeJMeTa HampaBlIeHUEM IEePBOCTEIICHHOW 3HAYUMOCTHU
TPaIUIIMOHHO TpHu3HAETCST (OPMUPOBAHHWE OCHOB XUMHYECKOW HAayKd Kak o0yactu
COBPEMECHHOT'O €CTECTBO3HAHMS, MPAKTHYECKOW JCATEIBHOCTH 4YeJOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyJbTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIPEICIICHUIO TEJICH N3YYCHHUS MIPEIMETA SBJISCTCS BIIOJIHE ONPABIAHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMH H3y4YCHHS TpeaMeTa «XHUMUs» Ha
6azoBoM ypoBHe (10 —11 kJ1.) ssBASIOTCS:

dbopMUpOBaHHE CHCTEMbl XHUMHYECKMX 3HAHMM KaK BaKHEHIIeH COCTaBISIONICH
€CTECTBCHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOHW JIeKAT KITIOYCBBIC ITOHSTHS,
(dyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XHMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE M IIOHUMaHHE
CYIITHOCTH JOCTYIHBIX 00OOIIEHUI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMIIEHUE C HCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHHUSI,

(dbopMUpOBaHHWE W Pa3BHTHE IPEACTABICHUH O HAyYHBIX METOJAX IMO3HAHHS BEIICCTB W
XUMHUYECKHX pEeaKInid, HEOOXOJUMBIX I MPUOOPETCHUS YMEHUW OPHUCHTHPOBATHCS B MHPE
BEIIECTB M XUMHYECKHX SIBICHUN, MMEIOIIUX MECTO B TMpPHPOAE, B MPAKTHUYECKOH U
MOBCEIHEBHOM JKU3HH,

pa3BHUTHE YMEHHUH U CITOCOOOB JICATEIHFHOCTH, CBA3aHHBIX ¢ HAOJIOICHUEM U 00BICHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHNEM TIPaBUJT O€30M1aCHOT0 OOpaIeHHs C BEIECTBAMH.

Hapsiny ¢ atum, comepkarenbHas XapaKTepUCTUKA LeNiel U 3a7ad U3Y4YeHUs MpEeIMeTa B
mporpaMMe Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU

B cHCTeMe cpemHero obmero obOpazoBaHusi. CerogHs B TPEMOJaBaHUM XUMHUU B OOJbIIEH



CTENEHU OTHAETCS NPEANOYTEHUE MPAKTUYECKONM KOMIIOHEHTE COJAEp)KaHUs OOydeHHs,
OPUEHTHPOBAHHONW Ha TMOATOTOBKY BBINYCKHHKAa 00IIe00pa30BaTeIbHONM  OpraHU3allH,
BJIAJICIOLIETO HE HAOOpOM 3HaHUi, a (YHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOAMU U
YMEHUSAMH aKTHBHOI'O MOJIYYEHUS 3HAHUHA U NPUMEHEHHUS UX B PEaIbHOM >KU3HU Ui PELIeHUs
IPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM mpH U3YyYEHHHM MpeaMera «XUMHs» JIOMHHUPYIOUIEe 3HAYECHUE
nproOpeTaroT TaKUE LENU U 33a4H, KaK:

ajantanMs  oOyyarolIMXcsl K  YCIOBMAM  JMHAMHUYHO  pa3BUBAIOLIErOCs  MMHpa,
(GopMHpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K €aMO0OOpa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSATEIBHOMY TMPHHATUIO TPAMOTHBIX pEUICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHUEM;

dopmMupoBaHHe Yy OO0YYalOIUXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMNA),
UMEIOIMX YHUBEPCAIbHOE 3HAYCHUE JUI PA3IUYHBIX BUAOB JIEATEILHOCTH: PEeLICHUs IpolieM,
NOWCKa, aHamm3a ©W 00paboTKM WHQPOpPMALWHU, HEOOXOMUMBIX JJIsi TPUOOPETEHHS OIbITa
JEeSITeTbHOCTH, KOTOpAasi 3aHUMAEeT BaYKHOE MECTO B NO3HAHWHU XMMHH, a TAKXKe U OLEHKHU C
HO3HULUN HKOJIOTHUECKOM 0€301MacCHOCTH XapaKTepa BIUSHUS BEIECTB M XUMUYECKUX MPOLIECCOB
Ha OpraHu3M 4eJIOBeKa U MPUPOAHYIO Cpeny;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
0o0yyaromuxcs: CocoOOHOCTH CaMOCTOSITENIbHO INPUOOPETaTh HOBBIE 3HAHUSA IO XUMHUHM B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIb30BATH COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUH JIIsl IOMCKA U aHAJIM3a y4eOHOM M HayyHO-MOMYJIIpHON MHPOPMAIIUN XUMUYECKOTO
COJEPKAHUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YUYAIONIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, IIPU IUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJaromuxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOW HAlpaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IOPUPOJIONIOIB30BAHNS, TOMOJHEHNUS SHEPreTHYECKUX PEeCcypcoB M COXpPaHEHHs MPUPOJHOTO
paBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOILIEHHS K MPHUPOJE U CBOEMY
3JI0OPOBBIO, a TaK)Ke MPUOOPETEHHS OMBITA MCITOJL30BAHMS MOYYSHHBIX 3HAHUH JUTS IPHHSATHUS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYECKIMH SIBJICHHUSIMHU.

B yueGHOM m1aHe cpegHero obmiero o0pa3oBaHUs NpeAMeT «XHUMHUsS» 0a30BOrO YpOBHS

BXOIJHUT B COCTaB Hpe,Z[MeTHOﬁ obOmactu «ECTCCTBGHHO-Hay‘{HLIC NpEeaAMCTBD).



OO61iee yucino 4acoB, OTBEAEHHBIX ISl M3YYEHHUs XUMHUU, Ha 0a30BOM YpOBHE CPEIHETrO
obmiero obpaszoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11

kiacce — 34 gaca (1 yac B Hefeno).

l. IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYArOIIUMUCS
porpaMM CpPEAHEro oO0IIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
Hay4Ho-MeTou4eckoil OCHOBOHM it pa3pabOTKU IUIAHHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
pOTPaMM CPEAHEr0 O0IIET0 00pa30BaHUs SIBIISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MOIXO/.

B coorBercTBUHN C CUCTCMHO-ACATCIIBHOCTHBIM 1HOAXO0AOM B CTPYKTYPEC JHMYHOCTHBIX
pEe3yJIbTaTOB OCBOCHHS TpeaMeTa «XHMHS» Ha YPOBHE CpEIHEro oOmero ooOpa3oBaHUs
BBIJICJICHBI CJICAYIONIHE COCTABIISIONIUE:

OCO3HAHHE OOYYAIOUIMMHCS POCCUHCKOW TPaKAAHCKON HWICHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HaJIM4YnEC MOTHUBaAIIUN K O6y‘-IeHI/IIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEN M HCTOPUUYECKUX TPAIUIIHIA 6230BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYArOMIMXCSI PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH
OECHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [PUCYIIUMU HeﬂOCTHOﬁ CUCTEMEC XHUMHYCCKOT'O
o0Opa3oBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh ILENU H
CTPOUTDH KU3HCHHBIC IJIAHBI.

JIngHoCTHEBIE pPE3YyIbTaTbl OCBOCHHA MPEAMETA «XuMHUSI» JOCTUTarOTCA B CAUHCTBC
yueOHOM M BOCHUTATENLHOM JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COLIMOKYJIBTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCHUHCKOTO
TpaXXJIaHCKOTI'O O6H.[eCTBa, NOPUHATEIMU B O6HI€CTBG HOpMaMH H IIpaBUJIaMU IIOBCACHMUA,
CIIOCOOCTBYIONTUMH TIPOIleccaM CaMOIIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHS
JUYHOCTH 00YJarOIIUXCS.

JIM4HOCTHBIE PEe3yNbTaThl OCBOSHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUpPOBAHHOCTH
OMbITa TIO3HABATCIIGHOM M TIPAKTHUYECKOH JCSITEILHOCTH OOYYAIOIIMXCSA 110 peaTu3aluu

MIPUHSATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:



1) rpa:knaHCcKOro BOCIMTAHUS

OCO3HAHUS O0YYAIOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBOXKEHUS K
3aKOHY W MPABOTOPSIKY;

MIPEACTABICHUS O COIMAIBHBIX HOpPMax W IpaBWIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW ACSITEILHOCTH MPU CO3/IaHUU YICOHBIX MPOCKTOB,
peleHnr yu4eOHbBIX U TO3HABATEIIbHBIX 3314, BBIMOJTHECHHH XUMUYECKIX YKCIICPUMEHTOB;

CITOCOOHOCTH IMOHUMATh M MIPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apI'YMEHTHI JIPyTUX
MIPU aHAJIM3€ PA3TMYHBIX BUIOB YUYCOHOU JeATEILHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

[IEHHOCTHOTO OTHOINCHUS K HCTOPUYCCKOMY W HAYYHOMY HACIEAWIO OTCYCCTBCHHOM
XHMUH;

YBa)XEHHSI K MPOIIECCYy TBOPUECTBA B 00JACTU TEOPUU M MPAKTUYECKOrO MPUMEHEHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHDKCHUS HAYKU €CTh PE3YJIbTaT JIUTEIBHBIX HAOIIOJACHUM,
KPOTOTJIMBBIX IKCIIEPUMEHTAILHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/Aa YY¢HBIX U IPAKTHKOB;

UHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B TIOJIYYEHHH M TMOCIEAYIOIIEM aHalu3e
WH(}pOpMaIUK O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHON XHMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBECHHOT'O CO3HAHUS, STUYCCKOTO ITOBEICHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMW, CBA3aHHBIE C XHUMHUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE IOBEJCHWEC W TOCTYIIKM CBOHMX TOBAPHUINCH C TIO3HIHNA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TIOCIEICTBUN ATUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHUMAHUs IIEHHOCTEeH 370pOBOTO W 0€30IacHOTO 00pa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUYECKOMY U TICHXUYECKOMY 3]I0POBBIO;

coOrofeHus MpaBuil 0E30MacHOrO OOpalleHUs] ¢ BEIIeCTBAaMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYIOBOU JIESATEIHHOCTH;

MOHWMAHHS [IEHHOCTH TIPAaBWJI HWHAWBUIYAIBHOTO M KOJUICKTUBHOTO OE€30TacHOTO
MOBEJICHUS B CUTYAIUSAX, YTPOXKAIONIUX 3I0POBBIO U KHU3HU JIFOJICH;

OCO3HAHUS TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHUS);

5) TpyaoBOro BocnuTaHus:



KOMMYHHMKAaTHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEI0BATEIbCKOW JESATEIbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B pEIICHUHM I[PAKTUYECKUX 3alad COLMUAIbHON
HaIlpaBJIEHHOCTH (B PAMKax CBOEro KJlacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY HM3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAHUN 110 XUMUH;

YBaX€HUs K TPYLY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYI0BOU NEATEIBHOCTH;

TFOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHAMBHUIYAIbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeil npodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 00IEeCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTUYECKHU 11€JIECO00Pa3HOr0 OTHOLIEHHS K MPUPO/IE, KaK UCTOYHUKY CYLLIECTBOBAHUS
JKM3HHU Ha 3eMIiIc;

NOHMMAHHUA TJ100aJIbHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSHUE NMTPUPOJTHON U COLIMATIBHOM CPEIbL;

0CO3HaHMsI HEOOXOAMMOCTH HUCIOJIb30BAHUS JTOCTHKEHUN XUMHHU JJIs1 peLlieHHs] BOIPOCOB
palMOHaIbHOIO IPUPOIOIOIB30BaHNUS;

AKTHUBHOTO HENPUATHUS JIEHUCTBUM, NMPUHOCSIIIMX BPEI OKPYKAKOIIEW MPUPOIHOM cpene,
YMEHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIU4Ms Pa3BUTOTO HKOJOIMYECKOTO MBIIUIEHUS, JKOJIOTMYECKOM KYJIbTYPBI, OIBITA
JIEATEIbHOCTH  JKOJOTMYECKOM HANpaBJICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
HIPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKU;

NOHMMaHMs CHeuu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHpE KaK O €JUHCTBE IMPHUPOJBI M YEIOBEKA, B NO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEHW W
pelieHny nIpobiieM COXpaHEeHUs TPUPOIHOTO PaBHOBECHS;

yOexXIEHHOCTH B 0CO00M 3HAUYMMOCTH XHWMHUH ISl COBPEMEHHOW LMBWIM3ALUMU: B €&
IYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOH pPOJM B CO3JIaHMM HOBOW 0a3bl MaTepUalbHOM

KYJIbTYpbI, PEHIEHUH TII00ANbHBIX MPO0JIEM YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBO,



SHEPreTHYECKOM, THUIIEBOH M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
o0ecreYeHny yCIOBH yCIIEUTHOTO TPYAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YJIeHA
o0I11eCTBa;

€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH: TMOHUMAaHMS CYIIHOCTM METOJI0OB TO3HAHMS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCITOJIb30BATh IMOTyYaeMbIe 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIINMX B HEM H3MEHEHHWIA,
YMEHHSI IeJ1aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS JAHHBIX
C LEJIbIO TTOJTyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIIBHO MCIOIb30BaTh XUMHYCCKUE 3HAHUS ISl PEIICHUs TIPOOIeM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K MO3HAHUIO M UCCIIEIOBATEIBCKOM AEATEIHHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEepbhIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C IKM3HEHHBIMU
MOTPEOHOCTSMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pPaIMYHBIX cdepax mpodecCHOHATHHOU

JACATCIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHble Pe3yibTaThl OCBOCHHUS YYEOHOTrO MpenMeTra «XUMHUsS» Ha YpPOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HaYMMble JUIs1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MeXTpeMeTHbIE) 00IIeHayYHbIE TIOHSATHS, OTPAKAIOUIHE [IEIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOoLecc, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U ApYyTHe);

YHUBEpCaJbHBIE  ydeOHble  JeHCTBHS  (TO3HABaTeNbHBIE,  KOMMYHHKATHUBHEIC,
perynsTuBHble), oOecreunBarouie (GoOpMHUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAJIBHONM KOMIETEHIIMH 00y4aroIuxcsi;

CHOCOOHOCTh ~ OOYYalOLIMXCS  HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCAJIbHbIC y4YeOHBIC NEHCTBHSI B TIO3HABATEILHOW U
COIIMAIbHON ITPAKTHKE.

MertarnpeMeTHbIE Ppe3yJbTaThl OTPAKAIOT OBJIAJECHUE YHUBEPCATbHBIMH YYeOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMMU.

OB.Ha)]e}me YHUBEPCAJIbHBIMHA y‘leﬁﬂblMPl MNo3HaBaTC/JIbHbIMU }ICﬁCTBI/IﬂMH:



1) 6a30Bble JJOrMYecKue AeCTBHS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBATh MpOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaATh LeJNU AEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPHUM HX JIOCTHUKEHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTH C IOCTABICHHBIMU LIEJISMU;

UCTIOJIb30BaTh IMPH OCBOCHMM 3HAHUKA TNPUEMBI JOTMYECKOTO MBIIIICHUAS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOLIUE MTOHATUSA AJIs1 OObSCHEHMSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELIECTB U XUMUUECKUX PEAKIINI;

yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKAY H3y4aeMbIMH SIBJICHUSMU;

CTPOWUTH JIOTUYECKHE pAcCyXIeHUs (MHAYKTHBHBIC, ICIyKTHBHBIC, IO aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B pacCMaTpUBAEMbIX SBICHMSX, (POPMYIHPOBATH
BBIBO/IbI M 3aKJIFOUCHMUS;

NPUMEHSTHh B TpoIlecce MO3HAHUs, UCTIONb3yeMble B XUMHUH CHMBOJIMYECKHE (3HAKOBBIC)
MO/IEIH, TPE0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUAN 3HAK (CHMBOJ) DJIIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHME XHMHUYECKOH peakluuu — 0pU peleHUH Y4eOHbIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB MU3Y9aEeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHHA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/IOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEAKIINA;

dopMynupoBaTh LETM U 3aJayd  MCCIEJOBAHUSA, MCIIONb30BaTh IOCTaBJIEHHBIE MU
CaMOCTOSITENIFHO c(hOpPMYyITUPOBAaHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
Ut (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKAa3bIBAEMBIX CYXICHUH;

BJIAJI€Th HABBIKAMH CAMOCTOSITEJILHOIO IUIAHUPOBAHHUS M TPOBEACHHMS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOII0AATh 32 XOAOM Ipoliecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (opMyiaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOICTaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBATENIbCKOM M TPOEKTHOM JeATeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METO/IOB pEIIeHUs
NPaKTUYECKHX 3a/1a4, TPUMEHEHHIO PA3INYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ nHpopManmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HMHPOpPMaLUU (HAYYHO-TIOMYJIsIpHAs

auTeparypa XHMHYECKOTO COJEpKaHHWs, CIpaBOYHBIE TocoOus, pecypcel HHTepHeTa),



aHAJIM3UPOBaTh HMH(DOPMALMIO DPA3JIMYHBIX BHJIOB M (OPM MPEACTABICHUS, KPUTUYECKU
OLIGHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

dopMynHupoBaTh 3ampoCHl M MPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOpe
uHpopMaLnu, He0OOXOAUMOM Ul BBIIOJIHEHHSI yU€OHBIX 3aay ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUs HHPOpMALUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCMOJIb30BaTh HAy4YHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpoOpMaLuell: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUECKue W MaTeMaTU4yecKHe) 3HaKh |
CHMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OgJiajleHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TEMBI B XOJ/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIIHHO  BBITIOJHEHUS
HpeUI0KEHHOH 3a/1a4H;

BBICTYINIaTh C IpPE3CHTAlel pe3yabTaToOB MO3HABATENBbHOM AEATEIbHOCTH, HMOIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOro mpoekta U (OpMYJIMpPOBATH BBIBOJBI MO pe3yjibTaTaM MpPOBEIEHHBIX
UCCIIEIOBAaHUN TyTEM COTIIaCOBaHMSI IMO3UIMKA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMU.

OgJiaieHne YHUBEPCAJIBLHBIMH PeryJissTUHBHBIMH e CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISITH CBOIO IMO3HABATEIBHYIO NESTEIHHOCTD,
onpenensds e€ eI M 3aJauyd, KOHTPOJIMPOBATh M MO Mepe HEeOoOXOAMMOCTH KOPPEKTHPOBATH
npelaraéMblii alrOpUT™M JIEHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBAX U XUMHUYECKUX PEAKIIHAIX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHalW3a |

CaMOOIICHKH.

HHPEAMETHBIE PE3YJIbTATHI
10 KUIIACC

HpCI[MCTHBIC PE3yJIbTaThl OCBOCHUA KypCa <<OpFaHI/I‘{eCKa$I XUMHUA» OTpaXKaAKOT:



c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XHWMHUYECKOW COCTABJISIONIEH ECTECTBEHHO-
HAY4YHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHUM SIBICHUH NPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XHWMHUYECKMX 3HAHUM, KOTOpas BKJIKOYACT: OCHOBOIOJATAIOIINE
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJICKYJia, BaJICHTHOCTD,
ANEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSPHBIH O00BEM, YITIEPOIAHBIH  CKeJNeT,
(GyHKUMOHATBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH psl, TOMOJIOTH,
YIII€BOAOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COCIUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHNUS); TEOPUU U 3aKOHBI (T€OpUS CTPOCHUSI OPraHNYEeCKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIUMC B OCHOBC ITOHHMMAHUA
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUCCKHUX ﬂBHGHHfI, q)aKTOJIOFI/ILIeCKI/Ie CBCACHUA O CBOﬁCTBaX,
cocTaBe, OJMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

Cq)OpMHPOBaHHOCTb yMeHI/Iﬁ BBIABJIATE XAPAKTCPHBIC MMPU3HAKU HOH?ITI/Iﬁ, YCTaHaBJIMBATb
HX B3aMMOCBA3b, UCII0JIb30BATh COOTBCTCTBYIOIIHNE IOHATHA ITPU OIMMCAHUN COCTaBa, CTPOCHUA U
MpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYJl OPraHUUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, H3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTraHHMYCCKUX BCIICCTB
JUTSL WIUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEUIECTB IO HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpynine COeIuHEeHUN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKallie COEIUHEHUS, BBICOKOMOJIEKYIISIPHbIE
COeIUHEHUs), JaBaTh UM Ha3BaHua Mo cuctemarnueckoil HomeHknatype (IUPAC), a taxxke
MPUBOJUTH TPUBUAIBHBIE HA3BAHHs OTMCIHHBIX OPTaHMYECKHUX BEIIECTB (ITUJICH, MPOIMHJIEH,
aleTUJICH, JSTUJICHTJIMKONb, TIUIEPHH, (EHOJ, (HOpMaNbAETHI, aleTaTbJCTHA, MypaBbUHAsS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHUCIIOTA, CTE€APUHOBAsl KHCIOTA, TJIIOK03a, GPyKTO3a,
KpaxmaJ, IeJITI0103a, TJIULHH);

c(OpPMUPOBAHHOCTh YMEHHS OMPEAENSATh BHUJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX

COEIMHEHUSX (OJIMHAPHBIE U KPAaTHBIE);



c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATH IOJIOKEHHS] TEOPHUH CTPOEHUS OpraHMYeCKHX
BemecTB A. M. byriepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHHSI MacChl BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEJICTABUTENICH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramauen-1,3, OeHsod,
METaHOJ, dTaHOJ, YTHJICHTIIUKOIb, TIUIEPUH, (CHOM, aleTalbJIeTU/l, MypaBbUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, UeJUI003a, aMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HUMHU YpaBHEHUSMHU COOTBETCTBYIOIIUX XMMHUYECKUX pEaKLUd ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI HUX MEPEepadOTKM U TMPAKTUYECKOE MPUMEHEHHUE
MPOIYKTOB NepepaboTKu;

c(OPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS 110 XUMHYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM TPOAYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHUS, WCIONB3YeMbIX B XHMHUW TIPH H3YYCHUHM BEIISCTB W XUMHYCCKHX SIBICHUI
(HaOnroficHWe, W3MEpEHUe, OSKCICPUMEHT, MOJCIMPOBAHNE), WCIOIh30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PEUICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMHUYECKON MOCYAON U
1abopaTOPHBIM 000PYIOBAaHKUEM, a TAKXKEe MpaBUiia OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(peBpareHus OPraHUIeCKUX BEIISCTB MPH HArpEeBaHWU, MOJyYeHUE ITHIICHA U M3YYCHHE €T0
CBOMCTB, KAaueCTBEHHBIC PEAKIIMM OPraHWYEeCKHX BEIIECTB, JICHATypallus OCIKOB TIpH
HarpeBaHUU, IIBETHBIC PEAKIIMU OETKOB) B COOTBETCTBUU C MpaBUIAMH TEXHUKH 0€30MacCHOCTH
npu OOpallleHUuU C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO S3KCIepuMeHTa B (opMe 3aliCH YPaBHCHHH COOTBETCTBYIOIIUX PEAKIUH U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,

MOJIy4aeMYyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBOi MH(popmMaruu, UHTepHeT U Ipyrux);



c(hOpMUPOBAHHOCTh YMEHUW COOJIOAaTh TMpaBUJia DKOJOTHYECKH IIEIeCO00pa3HOTo
IIOBCACHUA B 6LITy )41 pr,Z[OBOﬁ ACATCIIBHOCTH B INECIAX COXPAaHCHUSA CBOCTO 3J0pPOBbA H
OKpYKAroIIel MPHUPOIHON Cpe/bl, OCO3HABATh OMACHOCTh BO3JCHCTBHSI HAa JKUBBIC OPTaHU3MBI
OIpENEIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAasi cMbici mokaszarens [1JK, mosicHsITh Ha
pUMeEpax CIocoObl YMEHBIICHUS U TPEJAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HA OPTaHU3M
4eJI0BEKa;

JJISL O6Y"IaIOH.H/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3O0POBBA: YMCHUC IPUMCHSATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MTO3HAHUS BEIIECTB U XMMUYCCKHX SIBIICHUIA,

JUIA  CJCTBIX M CIa0OBHISANIMX OOYYArOIIUXCS: YMEHHE HCIOIb30BaTh pelibeHO-

TOUYEUHYIO cucTeMy ob0o3Hauenuit JI. bpaiins mis 3anucu XuMuaeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHsSI Kypca «OOmas W HeopraHudeckas XUMHs
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTaBISIONICH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOH IS
PCIICHHA MPAKTHYCCKUX 3adad M OKOJOTHMYCCKHU 000CHOBAHHOI'0O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATraroIINe
NOHATHS (XUMHUYECKHH 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJICKTPOOTPHUIATEIILHOCTh, CTENEHb
OKUCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUINYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKMX  pEaklMid, pacTBOp, DIIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHYECKAsE JUCCOLMALNs, OKHCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  peakIMM, XHUMHYECKO€ paBHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHUS W NPEBPALLEHUS SHEPTUU MPU XUMUUYECKHX
pEaKIusaX), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHUSA,
JeXKalmue B OCHOBE IMOHMMAaHHA MTIPUYUHHOCTH W CHCTEMHOCTH XWUMHYCCKUX SIBJ'IeHI/II\/'I,
(dakTosornyecKkrue CBeJeHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30M1aCHOM HCIIOIb30BaHUU

BaKHEHIIINX HCOPTaHNYCCKUX BCIICCTB B 6BITy u HpaKTHqCCKOﬁ JACATCIIBHOCTHU YCJIOBCKA,



c(OPMHPOBAHHOCTh YMEHHUH BBISIBIIATh XapaKTE€PHbIE IPU3HAKK MOHATUH, yCTaHABINBATb
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IOHATHS IPU ONHUCAHUU HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTE YMEHMH MCII0JIb30BaTh XUMHYECKYIO0 CHUMBOJMKY JUISI COCTaBIICHUS
GopMyn BelIeCTB M ypaBHEHMH XUMHUYECKUX PEaKLUH, CUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKUX BeLIECTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTb, HeErami€éHas W3BECTb, NIUThEBAs COJA, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUIX PA3IMUYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs, HIOHHA,
MeTaJIJINYeCKasi, BOJOPOAHAs) B COCAUHEHMSX, TUIl KPUCTAIIMYECKOW PEHIETKH KOHKPETHOI'O
BEIlleCTBA (aTOMHas, MOJIEKYJIpHas, MOHHAas, METaJJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIaCCy/TpYIIe COSTUHEHNH (TIPOCThIC BEMIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(POTepHbIE TUAPOKCHIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT Hepuoauyeckoro 3akona JI. M.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

cOPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX 2IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHuecKux 3nemeHToB /1. 1.
MeHeneeBa, HCHOJIB3Ys TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANN», «IHEPrEeTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M MX
COeIMHEHUH 10 nepuogam u rpynnam Ileprogudeckoi cucreMbl XMMHUYECKUX 31eMeHToB [I. .
Menneneena;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOICTBAa HEOPTaHWYECKMX BEIIECTB PpA3IMYHBIX KJIAcCOB, MOATBEPKIATh CYIECTBOBAaHUE
TEHETHUYECKON CBA3M MEXJIY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK YpaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEAKIUHU IO Pa3TuYHbIM
nmpu3HaKaM (YHCIy W COCTaBy pEarupyrolux BEMIECTB, TEIIOBOMY Jh(dEKTy peaxiuu,

W3MEHEHHIO CTeIIeHEH OKHMCICHUS 9JICMCHTOB, O6paTI/IMOCTI/I pCaknuuu, ydaCcTuro KaTam/BaTopa);



c(hOpMHUPOBAHHOCTh YMEHHI COCTaBIATh YPAaBHEHUS PEAKIUI pa3IMYHbIX THIIOB, MOJIHBIE
U COKpaIllEHHBIC YPaBHEHUS PEaKUMi MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peaKkIuy UAYT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUH, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACMO3HABAaTh OMNBITHBIM NYTEM HOHBI,
NPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIIUTEIBHO-BOCCTAaHOBHTEIBHBIX
peaxiuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI O0OBSICHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKON peakiUu OT
pa3NUYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3zaeicTeus (mpuniun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCH, JeXKaIlue B
OCHOBE IMPOMBIIIJICHHOTO MOJIY4YE€HUs CEPHOW KHCIIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTh
npeAcTaBiIeHnid 00 OOMIMX HAYYHBIX MPUHIMIIAX W HKOJOTHYECKUX IMPOoOJieMax XUMHUYECKOTO
IPOM3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C KCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIONis BEIECTBA B PACTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
peaKIusIX, MacCchl BEUIeCTBAa MM 00BEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOTO 3(deKTa peakunu Ha
OCHOBE 3aKOHOB COXPaHEHUS MaCChl BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAHHMEM, a TaKXKE MpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH TI0 BBIITOJITHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUITAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpEAeTCHUE Cpeibl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAIFHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIWu, PeaKklMH HMOHHOTO OOMEeHa, KadyeCTBEHHBIC pPEaKIuu Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-aHUOHBI, HA KAaTHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3amady nmo temaM «Mertamiel» U «HemeTamnaesl») B COOTBETCTBHUM C MpPaBHIAMH TEXHUKU
0e30MacHOCTH MpU 00pallIeHNH C BEIECTBAMH U JIa0OpaTOPHBIM 000pYyI0BaHUEM, MPECTABIATD
pe3yIbTaThl XUMHYECKOTO SKCIIEpHUMEHTa B (opMe 3amicH YpaBHEHHH COOTBETCTBYIOIIMX

pCaKLII/Iﬁ n (bOpMyJ'II/IpOBaTL BBIBOZIbI HA OCHOBC 3TUX PC3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHMH KPUTHUECKH aHAJIM3HPOBATh XUMHUYECKYI0 HH(pOpMAIUIO,
MOJIy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCCOBOM KOMMYyHUKalnuu, VHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/EHUA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarollle NPUPOJHOM CpPEeIbl, OCO3HABATh OMACHOCTH BO3JAECHCTBUS HA YKHUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsE 00Oy4aroluXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbsl: YMEHHUE MPUMEHSThH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCS: YMEHHE HCIONb30BaTh pelbeHO-

TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaitns 1iis 3anucu XuMu4eckux Gopmyi.

Il. COOJEP’KAHUE OBYYEHUA

OPI'AHUYECKASA XUMUAL. 10 KJIACC

Teopernyeckne 0OCHOBbI OPraHUYeCKOM XUMMHU

IIpeamer opraHM4ecKOl XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B IOJY4YCHHUH
HOBBIX BEIIECTB U MaTepHaoB. Teopus CTpOEHUs OpraHuyecKux coequHennii A. M. byrneposa,
e€ ocHOBHbIe TNOJOXKeHUA. CTpyKTypHble (OpPMYJBI OpPraHWYECKMX BellecTB. [ omonorus,
n30Mepusd. XMMHUYECKas CBSA3b B OPTaHUYECKUX COCTMHEHUIX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpPraHMYECKHUX COEJAMHEHHHM (CHUCTeMaTHuecKas) M TpHUBHAJIbHbIE Ha3BaHUS Ba)KHEHIINX
MIPEACTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCepuMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIIEHUE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajlaMHM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJAEHWE W ONHMCAHUWE JEMOHCTPAlMOHHBIX OMNBITOB IO
NPEBPAICHUIO OPraHUMYECKUX BEILECTB IPH HarpeBaHUH (T1aBjlIeHue, 0OyTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKHid psia. MeTaH um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN AJIKAaHOB: (PU3MUECKHE M XHMHYECKHE CBOMCTBAa (peaklUuu 3aMelIeHHs U

I‘OpeHI/IH), HaXOXKIACHUC B IPUPOAC, MMOJTYUCHUC U IPUMCHCHUC.



AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUHN PSL. DTUICH U MPOMWIEH — MPOCTEHIINE
MPECTAaBUTENIA AJIKCHOB: (DM3MYECKHEe M XUMHYECKHE CBOWCTBAa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHMUSL, TUIPATallUM, OKUCIIEHHUS U MIOJIMMEPHU3ALINN ), IOIYYEHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 m metwiOyraauen-1,3: cTpoeHHe, BaXKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [logydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUYECKHH psia. AUCTHICH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHYECKUE CBOMCTBA
(peakuuu rUIPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATALIMH, TOPEHHUS ), TOy4YE€HUE U IPUMEHEHHE.

Apenbsl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMUYECKHE CBOMCTBA (peaKiUu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYEHME M IpPUMEHEHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumudeckue ceolicmea (peakyuu 2an02eHUpOSanUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMyeckas CBA3b MEXIYy YIVIEBOJOPOJAMH,
MPUHAJICKALIMMU K pa3IMYHbIM KJlaccaMm.

[TpupoaHble UCTOYHUKH YTIAEBOAOPOAOB. [IpuponHbIii ra3 U MOMyTHBIE HEPTSIHBIE Ta3bl.
Hedts um e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpPEKUHT
(TepMHUYECKHA, KaTaTUTUYECKUi), nuponu3. [IpoaykTel nepepaboTku HedTH, X TPUMEHEHUE B
MPOMBIIIIICHHOCTH U B ObITY. KaMeHHBIN Yyrojb U MPOyKTHI €ro nepepadboTKu.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpaIllEHU: 03HAKOMIICHUE C
oOpa3Lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroap», MonearpoBaHue

MOJICKYJI YTJICBOAOPOAOB H TaJIOTCHOIPOU3BOAHBIX, IIPOBCACHUC IPaKTHUYECKON Da6OTBK

MOJIyYEHHUE STUIICHA U U3YYECHHUE €TI0 CBOMCTB.

Pacuérnrie 3amaun.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJHBIX BELIECTB MIIM IPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamme opranu4eckue coelMHeHUs

[IpenenbHblEe OAHOATOMHBIE CHUPTHL. METaHON W 3TaHON: CTpoeHue, (U3NYECKue u
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOAAMH, FOpPEHHUE),
IpuMeHeHre. BoIopoHbIe CBA3U MEKIY MOJIEKYJIAMU CIUPTOB. J[elCTBUE METaHOJIA U HTAaHOJIA
Ha OpraHU3M Y€JIOBEKa.

MHoroaromHble CHUPTHL. OJTWICHIVIMKOIb W TJIMLEPHH: CTPOEHME, (U3HUECKUe U
XUMHYECKHE CBOMCTBA (B3aMOAECHUCTBHE CO IIEIOYHBIMU METaJNIaMH, KAUECTBEHHAs PEAaKLIMs Ha
MHOTOAaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. lIpuMeHeHue TIHIEpUHA U

OTUJIICHT JIMKOJIA.



®deHoJI: CTpOeHHWE MOJEKYNbl, (U3NYECKHE M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpnerugsl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpOeHue, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC pEAKIIHH),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpesiebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, O0IIME TS Ki1acca KUCIIOT, PeaKIus
stepudukanmuu), mnoiyueHue u mnpuMmeHeHue. (CTeapuHOBas U OJEMHOBas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICHINX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MApOnu3 CIOXKHBIX 3(PHPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YrneBoabl: cocTas, KiaccupuKalus yrieBoI0B (MOHO-, TU- U Moiucaxapuisl). [ moko3a —
MPOCTEUIINIA MOHOCaxXapuJ: OCOOEHHOCTH CTPOCHHUS MOJEKYNbI, (U3UYECKUE U XUMHUYECKHE
cBoicTBa (B3aumojeicTtBue ¢ ruapokcunom Menu(ll), okucieHne amMMuUadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIOKO3bI), HAaxOXJIEHHWE B MPHUPOJE,
npuUMeHeHue, ouonorunueckas poib. DotocunTe3. pykTo3a KaKk U30MEP IIIFOKO3BL.

Kpaxman u nemiono3a kak npupoanbsie noaumepsl. CTpoeHne Kpaxmaia U LEJUII0JIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpojn3, KaYeCTBEHHAs PEakus C UOJ0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M HMX MpPEBpallleHHil: NpoBeJeHuE,
HaOJIoIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugom wmeau(ll)), MHOroaroMHbIX
cnupToB (B3aumopelcTBue rmuepuHa c rugpokcugoMm menu(ll)), anpaerunnoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuna cepedpa(l) u runpokcuaom wmenu(Il), B3aumoneiicTue
KpaxMaja C HOJOM), NPOBEAECHUE TMpPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOMH
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHuvyeckue coenuHeHus. Pusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHue

AMHWHOKUCIIOT. HGHTI/I)II)I.



benku kak nmpupoaHble BBICOKOMOJEKYJSpHBbIE coefuHeHus. [lepBuuHas, BTOpuUYHAS U
TpPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
KauEeCTBEHHbIE PEAaKIIMK Ha OEIIKH.

DKCrepUMEHTAIbHBIE METOJIbl U3YUEHHs BEIIECTB M WX MpEeBpalleHH: HaOIoAeHuEe U
OMKCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalusi OENKOB NpH HarpeBaHWU, IBETHHIC
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIWHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeaHsas MoyeKyasipHas macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX NPEBpAIICHUN: O3HAKOMIIEHUE C
o0pa3iamMu IpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MesxnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBJISIETCSI 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
MOHSITHM, SBIISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKoH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOAUIHOCTh, HAOIIOACHUE, HW3MEpEHHE,
AKCIEPUMEHT, MOJIETIUPOBAHHE.

®dusnka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, YHEPTETUYECKUNA YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUeCKre BETUUMHBI U €IUHULIBI
UX U3MEpPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOOMEH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorust: NUIIEeBbIE MPOTYKThI, OCHOBBI PAI[MOHAILHOTO MUTAHMSI, MOIOIIIME CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX

BOJIOKOH.
OBLIAS U HEOPTAHUYECKAS XUMUA. 11 KIIACC
Teoperuvyeckue OCHOBbI XUMHMHU

XUMHYCCKUH DJIEMEHT. ATOM. H,Z[pO aToMa, HU30TOIIbI. aﬂeKTpOHHa}I 000J109Ka.

DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNy, s-, P-, d- amemenTbl. OCOOCHHOCTH



pacrpeziefieHusi 3JIEKTPOHOB MO OpOUTAIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHas KOH(UTYpaLusi aTOMOB.

Ilepnonnueckuii 3akoH u Ilepumommueckas cucrema XUMHUYECKUX 3yeMeHToB [ U
MenpgeneeBa. CBs3pb nepuOaUYECKOro 3akoHa U Ilepmonnueckoil CHCTEMBI XUMHUYECKHX
snemeHToB J[. M. MeHnaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU IIPOCTHIX U CIOXKHBIX BELIECTB
10 TpyNIaM U nepuojam. 3HaueHHue NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAYKU.

CtpoeHue BeliecTBa. XUMHUYECKas CBS3b. BuIbl XUMHUYECKOW CBsI3U (KOBaJIEHTHAs
HENoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJCHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIA W TOHOPHO-aKIIENITOPHEIN). BomopoaHas cBsi3b. BalleHTHOCTH.
DneKTpoOTpULATENIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHMs. 3aKOH MOCTOSHCTBA COCTaBa
BELIECTBA. THUMbl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsiTHe O AUCHEpCHBIX cucTeMax. VICTUHHBIE M KOJJIOMIHBIE pacTBOPLI. MaccoBas 1oJist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiatypa HeopraHMYeCKHX
BEIECTB. ['eHeTnyeckas CBs3b HEOPraHWYECKUX BEIECTB, NPUHAMICKANIUX K pPa3IudHbIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pPEaKIUid B HEOPraHUYeCKOW u
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHHS U IIPEBPALICHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CxkopocTh peakiuu, €€ 3aBHCUMOCTb OT Pa3iW4HbIX (akTopoB. OOpaTHUMbIE pPEaKIIH.
XnMuyeckoe paBHOBecHe. DaKTOpbl, BIUSAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunuun Jle [larense.

OnektponauTnueckas aucconuanus. CuibHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEWIECTB: KHUCJIasl, HEUTpaIbHas, IIEIOYHAS.

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METO/ABl M3YYEHHUs BEIIECTB M UX IPEBpAIllEHUI: JAEMOHCTpalus
tabmun «llepuogudeckas cuctema xumuuyeckux siaemeHToB [[. U. MenneneeBa», mzyueHue
MoJielIe KPUCTAJUIMUECKUX pelEToK, HaOJII0JeHHe U OINKCaHUEe JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHe MEepOKCHAa BOJOpPOJAa B MPUCYTCTBUU KaTalln3aropa,

ONpCACIICHUC CPCIAbl paCTBOPOB BCIICCTB C NMOMOMIBIO YHUBCPCAJIILHOTO HHAUKATOpA, PCAKIINN



HOHHOTO OOMEHa), MpOBEJACHUE MPAKTUUECKOW paboThl «BiusHHE pa3nuuHbIX (AKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEaAKIIUM.

Pacuérnnie 3agaum.

PacuéTel Mo ypaBHEHUSM XUMHUUYECKHUX PEAKIIUMA, B TOM YUCJIE TEPMOXHUMHUYECKHE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHSATHS «MACCOBAast JI0JIs BEIIECTBAY.

Heopranunueckasi xumus

Hemeramnbl. Ilonmoxkenune HemetamioB B Ilepuonnueckoi cUCTEME XUMHUYECKHUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHUS aToMOB. (DU3MYECKHE CBOHCTBA
HEMETaJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriepoaa).

XVUMHUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOT€HOB, Cephl, a30Ta, docdopa,
yIiepoJia U KPEMHUs) U UX COCAMHEHHH (OKCHI0B, KHCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHMI).

[IpuMeHeHre BaXKHEUIIINX HEMETAIIOB U UX COSTUHEHUH.

Meramnsl. [lonoxenue meraimnos B [lepuogudeckoi cucTeMe XUMHYECKUX JIEMEHTOB /.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢usznueckue cpoiicTBa MeTauioB. CIIaBbl METAUIOB. DJICKTPOXMMHUYCCKHH Psijl HaNPsSKECHUN
METaJlIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWUIIMX METAJJIOB (HATPUM, KaJdid, KajbIMd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHECHUMN.

O6mmue criocoOb! moay4deHus: MeTauioB. [IpruMeHeHrne MeTaIoB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHbIE METO/bl H3YyYEHHs BEUIECTB M UX NPEBPAILCHHI: H3yYeHUE
KOJUTeKIIMU «MeTayuibl U CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIIEHHE HJKCIEePUMEHTATbHBIX
3a/7a4, HaOIIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeHiCTBME TUAPOKCHIA ATIOMUHUS C PACTBOpPAMH KHUCIOT M IIENOYed, KaueCTBEHHBIE
pEaKIuy Ha KAaTHOHBI METAJLIIOB).

Pacuérnrie 3amaun.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 y4YacCTBYIOIIMX B PEaKIMH BEUIECTB, pacdEThl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponp xumun B 00€CTICUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON U TTUIIEBOI 0€3011acHOCTH,
pa3BUTUU MeauIMHBL. [loHSTHE O HaydHBIX METOJaxX IIO3HAHUS BEHIECTB U XMMHYECKUX

peaKuui.



[IpencraBinenuss 00 0OMUX HAayyHBIX MPUHLHUINAX T[POMBIIUIEHHOTO IOJyYEHUs
BAKHEMIIMX BEILIECTB.

UenoBek B MHUpPE BEHIECTB M MAaTEPHUAJOB: BAXKHEUIINE CTPOUTEIBHBIE MAaTepHAIbI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KPacku, CTEKJI0, KepaMuKa, MaTepuajbl Ui SJICKTPOHUKH,
HaHOMAaTepHalibl, OpraHMYeCKUe U MUHEpaIbHbIe y100pEHUS.

XuMHUs ¥ 3]I0pOBbE YEIIOBEKA: TpPaBHJIAa HWCIOJB30BAHUS JICKAPCTBEHHBIX IPENApaToB,
npaBuiia 6€30MacCHOTO MCIIOIH30BAHMS MMPENapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MesxnpeaMeTHbIE CBSI3H.

Peanuzaiust MeXIpeIMETHBIX CBA3EH MPU U3ydeHUH OO0IIel M HEOpPraHMYeCKOH XUMUU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KAaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSTHH,
TaK W TOHSTHH, SBISIONINXCS CUCTEMHBIMU JIJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO
UK.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAy4YHbIH (aKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, SIBJICHNUC.

Ouzuka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WMOH, W3OTOII,
pPaZo0aKTUBHOCTb, MOJIEKYJIa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBA, PU3NUICCKUE BEIIMYUHBI U €IMHUIIBI HX H3MEPEHUS, CKOPOCTbD.

buonorus: kieTka, OpraHm3M, JKOcHCTeMa, Oumocdepa, MaKpo- W MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOTAeMbIE, TOTLTUBO, PECYPCHI.

TexHOIOTHS: XUMHYECKass  MPOMBIIIJICHHOCTD, METALTYpPTHS,  TPOU3BOJCTBO
CTPOUTEITBHBIX MaTepHaJIoB, CEJIbCKOXO03SHCTBEHHOE IPOU3BOICTBO, MTUTIeBast
MPOMBINIIEHHOCTh, (papMareBTU4eCKasi MPOMBIIIIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaoB, dJIEKTPOHHAS MPOMBIIIIEHHOCTS,

HaHOTCXHOJIOTHH.



I1l. TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHMe pa3iesioB U TeM NMPOTrPaMMbl IIpeamernbie YY1 Buabl, popmbl DyiekTpOHHbBIE (IM(POBDBIE)
n/n KOHTPOJIsA o0pa3oBaTeJibHBIE Pecypchl
c(hOpMHUPOBAHHOCTH MPEICTaBICHUH 0 http://school-

TIpenmeT oprannyecko XuMHuM, €€ BOSHUKHOBEHHE,
pa3BUTHE U 3HAUCHHE

XUMHYECKOM  COCTaBIIIOLIEN  €CTECTBEHHO-
HAy9YHOH KapTHHBI MHpa, pOIH XHMHH B
MO3HAHWU SBJICHUH TPHPOABI, B (OPMUPOBAHUH
MBIIDIEHUST W KyJABTYpHl  JMYHOCTH €€
(YHKIMOHANBHOW TPaMOTHOCTH, HEOOXOAMMOM
IE peueHus MPaKTUIECKUX 3ajay;
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH

collection.edu.ru/catalog/rubr/d054
69b0-69bd-11db-bd13-
0800200c9c10/

Teopus cTpoeHUS OpTaHUIECKUX coequHeHN A. M.

ByTtnepoBa, €€ OCHOBHBIE TTOJIOKEHUS

BIAJICHHE CHCTEMOM XHMMHYECKMX 3HaHUH,

KOTOpast BKJTFOYACT: OCHOBOIIOJIATAFOIIUE
MOHITHSA:  XUMHUYCCKHH  JJIEMEHT,  aToM,
JJNICKTPOHHAsE  000J0YKa aToMa, MOJICKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIILHOCT,

XVUMHUYecKass CBSI3b, CTPYKTypHas ¢opmya
(pa3BépHyTass W COKpamEHHAas), YTJIEPOAHBIN
cKeneT, (yHKIOUOHaNbHAs TpyIa, paauKa,
n30MepHs, n3oMephl. Teopun U 3aKOHbI (TeopHs
CTpPOEHMsI OpraHMYecKHx BemecTs A. M.
bytiepoga).

CthopMHpOBaHHOCTH ~ YMEHHWH  HMCIOJIL30BATh
XUMHUYECKYI0 CHMBOJIUKY [UISI  COCTaBIICHHMS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpamE&HHo#) (HopMysT OpraHMYEeCKHX BEIECTB
u ypaBHEHUI XUMHYECKHUX peaxkuui,
M3rOTaBIUBaTh MOJEIM MOJEKYJ OPraHHYECKHX
BELIECTB ISl WIIIOCTPALMM MX XMUMHYECKOTO U
[IPOCTPAHCTBEHHOT'O CTPOCHUS

http://www.mmlab.ru/omschemcat
/10p0drazdel12.html

HpeI[CTaBJ'IeHI/Ie (o} KJ'IaCCI/I(l)I/IKaI_II/II/I OpTraHUYCCKUX

BJIaJACHUC CHCTEMOH XUMHUYCCKHUX 3HaHHﬁ,

http://www.mmlab.ru/omschemcat




BemecTB. HomeHknaTypa (cucremarndeckas) u
TPUBUAIBHBIC HA3BAHUS OPraHWMICCKUX BEIIECTB

KoTOpas BKJIIOYAET: OCHOBOITOJIATraroIIe
ITOHSATUS YTIIEBOIOPOIBI KHCIIOPO u
a30TCcoIepKaIIne COCJUHEHHS, MOHOMED,
MoJIUMep, CTPYKTYpHOE 3BCHO,

BBICOKOMOJIEKYJIIPHBIC COSAMHCHUS
c(OpMUPOBAHHOCT,  YMEHHUI  yCTaHABJIMBATh
MPUHAUICKHOCTh  U3YYCHHBIX  OPraHUYeCKUX
BEIIECTB 10 WX COCTaBy M CTPOCHUIO K
OTIpENIEIEHHOMY  KJIacCy/TpymIie  COSAMHEHHIN
(YrneBoJopo/ibl, KUCIOPOJ M a30TCOJepKaliie
COCJIMHCHMSI, BBICOKOMOJIEKYIISIPHBIC
COCIUHCHHMsI), JlaBaTh WM  Ha3BaHUA IO
cucremarnieckori Homenkiarype (IUPAC), a
TaKKe TPUBOJUTH TPHUBHAIbHBIC  Ha3BaHUS
OTJICIBHBIX OPTaHUYECKUX BEIIECTB

/10p0drazdel12.html

AJTKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUYECKUH P

BIAJICHHE CHCTEMOM XHWMHYCCKMX 3HaHUH,

KoTOpas BKJIIOYAET: OCHOBOIIOJIararoue
MOHATUS TOMOJIOTMYECKUWA  pAll, T[OMOJIOTH,
YIJIEBOAOPObBI

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSTh

MIOJIOKEHUSI TEOPHH CTPOCHHSI OpraHUYECKUX
BemectB A. M. bytnepoBa ans oObscHEHHS
3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHWSI; 3aKOH COXPaHEHUS MacChl BEIECTB

http://www.mmlab.ru/omschemcat

/10p0drazdel21.html

Mertan u 3TaH — HNpocTeHIne NpeACTaBUTENIN
aJIKaHOB

c(hOpPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BHJIbI
XUMHAYECKOH CBSI3U B OpPraHUYECKUX
COeMHEeHHSIX (OMHAPHEBIE)

cOPMHUPOBAHHOCTh YMEHHU XapaKTepHU30BaTh
COCTaB, CTPOCHHUE, (DU3MUYECKUE U XUMHUYECKHE
CBOWCTBAa THIMYHBIX TPEJCTABUTEICH alIKAaHOB—
MeTaHa, dTaHa

http://www.mmlab.ru/omschemcat

/10p0drazdel21.html

AJKeHBI: cOCTaB U CTpOCHHC, CBOICTBa

c(hOpMHUPOBAHHOCTh YMEHHUS OIPEACISATh BHJIbI
XUMHYECKON CBSI3H B OpraHUYECKUX
COCIMHEHHSIX (KpaTHBIC)

http://www.mmlab.ru/omschemcat

/10p0drazdel22.html




c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh
COCTaB, CTpOCHHE, (HU3MYECCKHUE W XUMHICCKUE
CBOMCTBa TUIIUYHBIX IPEJACTABUTENIEH alKEHOB—
STUJICHA U MPOMHIICHA

OTWIJIEH U IPONIIIeH — MPOCTEHIINE MPEACTaBUTENN
AIIKEHOB

c(OpPMHPOBAHHOCTh YMEHU KPUTHYIECKU
aHANM3UPOBATh  XMMHUYECKYH  HH(oOpMaImro,
MONy9aeMy0 M3 Pa3HbIX HCTOYHHKOB (CpelcTBa
MaccoBoi nHpopmarmu, IHTepHET 1 APYTHX)

http://www.mmlab.ru/omschemcat

/10p0drazdel22.html

[Ipaktnueckas padora Ne 1. «Ilomydenue stunena u
M3y4YEHHE €r0 CBOKCTBY

c(hOpMHUPOBAHHOCTh YMEHHH COOIOIATh
MpaBWiia TOJIb30BaHUS XUMHUYECKOW IMOCYI0U M
J1a00paTOpHBIM ~ 00OpYZOBaHUEM, a  TaKkKe
mpaBuiia  obOpamieHuss C  BEIIeCTBAMH B
COOTBETCTBHH C MHCTPYKIUSAMH IO BBIITOJTHCHHUIO
a00PATOPHBIX XUMHUYIECKHX OIBITOB;
c(hOpMHUPOBAHHOCTh, YMEHHH IUIAHUPOBATh W
BBITIOJTHSITh XUMUYECKUH 9KCIIEPUMEHT
(mpeBpailieHusT OpPraHUYECKUX BEIIECTB  IPHU
HarpeBaHUH, MOJyUEHUE YTUIICHA U U3YUCHHUE €TO
CBOMCTB, KaueCTBEHHBIC PEAKIIMH OPraHUYECKUX
BEIIECTB, JeHaTypalusi OCIKOB IPU HATrPEeBaHWUH,
[BETHBIC PEAKIMM OEIKOB) B COOTBETCTBUH C
MpaBUJIaMH  TEXHUKA  0E30MacHOCTH  IPHU
oOpaimieHUr C BellecTBaMH W J1abOpaTOPHBIM
00Opy/IOBaHUEM,  TPEACTABIATH  PE3YJIbTATHI
XUMHUYECKOTO 3KCIIEPUMEHTa B (POpPME 3aIuCH
YPABHEHUM  COOTBETCTBYIOIIMX  pEakUUil U
(opMyJIMpOBaTh BBIBOJBI HA OCHOBE 3THX

pe3yabTaTOB
c(OpMHPOBAaHHOCTH YMEHUHI BBISBIIATD
XapaKTepHbIE PU3HAKN NIOHATHUH, yCTaHABINBATh
Ux B3aUMOCB3b, HCIIOJIb30BaTh
COOTBCTCTBYIOIIHE IOHATUA  IIpH OIMMCaHUN
COCTaBa, CTpOCHUSA 51 MIpEBpaLCHUM

OPraHUYECKUX COETUHEHUM

[TpakTrueckas
paborta
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Anxanuensl. byranuen-1,3 u metunOyranuen-1,3.
[TosrydeHue CHHTETUYECKOTO Kay4dyKa U Pe3HHBI

c(hOPMHUPOBAHHOCTh YMEHHUS OINPEACIATh BHJIBI
XUMHYECKON CBSI3U B OpraHUICCKUX
COCTMHECHISIX (KpaTHBIC)

c(hOpMUPOBAHHOCTh, YMEHHUH XapaKTepHU30BaTh
COCTaB, CTPOCHHUE, (DU3MUYCCKUE U XUMHUYCCKHEC
CBOMCTBA TUIUIHBIX MpeACTaBUTENCH
aNKaJueHOB— OyraaueHa-1,3, MeTwiOyTaaueHa-
1,3

http://www.mmlab.ru/omschemcat
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AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUN PsifI. ALIETHICH — MPOCTSHIIINIA
MPEACTABUTEIb ATKUHOB

c(hOpPMUPOBAHHOCTh YMEHHUS OIPEACIATh BHJIBI
XHMHYECKON CBsI3U B OpTraHUYECKUX
COEIMHEHMSIX (KpaTHBIE)

c(hOpMHUPOBAHHOCThL YMEHHUH XapaKTepU30BaTh
COCTaB, CTpPOCHHUE, (DM3MUYECKHUE W XUMHUYECKHE
CBOMCTBA TUIIUYHBIX MPEACTABUTENICH ATKHMHOB—
alleTHIICHA

11

Brluncnenus no ypaBHEHUIO XUMUYECKON PEAKIIUU

BIAJICHUE CHCTEMOM XHMMHYCCKMX 3HaHUM,
KoTOpas BKJIIOYAECT: OCHOBOIIOJIAraroIIue
MOHATUS MOJb, MOJSIpHAsT Macca, MOJISIPHBINA
00BEM;

BIAJICHHE CHCTEMOHM XHMHYECKMX 3HaHUH,
KOTOpasi BKJIIOYaeT B ceOs CBEJeHHS O 3aKOHE
COXpaHEHUSI MACChI BEILIECTB

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJUTH
BBIUMCIICHUS] 1O XUMHUYECKUM YpPaBHEHUSIM
(Maccbl, 00BEMa, KOJMYECTBA  HMCXOJHOTO
BEILIECTBA WM IPOAYKTA PEAKLUU IO U3BECTHBIM
Macce, O0OBEMY, KONMYECTBY OJIHOTO W3
HCXOJHBIX BEUIECTB MM MPOAYKTOB PEAKIIIN)

http://www.mmlab.ru/omschemcat

/10p0drazdel22.html
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Apensr: 6eH30J1 ¥ TOIYO0I. TOKCHIHOCTD apeHOB

c(OPMHPOBAHHOCTh YMEHHSI ONPENENATh BHJIBI
XUMHYECKOH CBSI3H B OpTaHMYECKUX
COEIMHEHHSIX (OAMHAPHBIE U KPAaTHBIE)

BIIQJICHUE CUCTEMOM XHMMHYECKMX 3HAHUH,
(akTojoruyeckue CBEIEHHs O  CBOMCTBax,
cocTase, MOJTy4YEHUHN u Oe3onacHOM

http://www.mmlab.ru/omschemcat
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HCIONB30BAaHUK  BAXHEWIIMX  OPraHHUYECKUX
BEIIECTB B OBITY W MPAKTUIECKOU JCATEITBHOCTH
YeroBeKa

cOPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh
COCTaB, CTpoeHHEe, (PU3NYECKHE U XUMHUCCKHE
CBOWCTBA THUIHWYHBIX MPEJCTABUTENCH apeHOB -
OeH3oma

13

I'ermeTndeckast CBSI3b YTIIEBOIOPO/IOB,
MIPUHAJUICKAIINX K Pa3IMIHBIM KjaccaM

MHPOBO33pEHYECKHE 3HAHUS, JIE)KAIUE B OCHOBE
MIOHMMaHUS TNPUYUHHOCTH M CHUCTEMHOCTH
XUMHUYECKHX SIBIICHUIN

cOPMHPOBAHHOCTh YMEHHH HIUIIOCTPUPOBATH
TeHETUYECKYIO CBSA3b MEX]y HUMH ypaBHEHUSAMHU
COOTBETCTBYIOIIMX XHMHYECKHX PEAKIUH C
HCIOJIb30BaHUEM CTPYKTYPHBIX GOpMYIT

http://www.mmlab.ru/omschemcat

/10p0drazdel24.html
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IIpupoaHbIe HCTOYHHUKH YIVIEBOIOPOAOB: PUPOIHBII
ra3 v NOMyTHbIE He(TIHBIE T'a3bl, HeYTh U MPOTYKTHI
eé mepepaboTKu

BIAJICHUE CHCTEMOM XHMMHYCCKMX 3HaHUM,
(hakTOomOTHYECKNE CBENEHHUS O  CBOWCTBax,
COCTaBe, MOJIYYEHUHN " 0€e3011aCHOM
HCHOJIb30BAHUM  BAXKHEHIIMX  OPraHUYECKUX
BEIIECTB B OBITY W MPAKTHYECKON AESITEIHHOCTH
YeIIOBCKA,

http://www.mmlab.ru/omschemcat
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IIpupoiHbIE HCTOYHMKY YTJIEBOIOPOIOB: IPUPOIHBII
ra3 v onyTHbIe He(TSHbBIE Ta3bl, HEYTh U TPOTYKTHI
e€ nepepaboTKn

c(hOpMHPOBaHHOCTh NpeACTaBICHUH 00
9KOJIOTUYECKH OOOCHOBAaHHOM OTHOIIEHHWH K
CBOEMY 370pPOBbIO U IPUPOJHOMN Ccpeie
c(OPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh
HCTOYHUKH YTIIEBOJOPOTHOTO ChHIpbsl (HE(DTH,
OPUPOAHBIA  Ta3,  yroiab), CIOCOOBI  HX
nepepadOTKM H  MPAKTUYECKOEe IPUMEHEHHE
MPOAYKTOB IepepaboTKH

c(OpMHUPOBAHHOCTb YMEHHUH COOMIONATH MTPaBUIIa
9KOJIOTHYECKH IIeJIECO00Pa3HOTO TOBEACHHUSA B
ObBITY W TPYAOBOH JEATEIBHOCTH B ILEJSX
COXPaHEHHUSI CBOETO 37I0POBbS W OKpY’KaIOIIe
NPUPOTHOM  Cpedpl, OCO3HAaBaTh ONACHOCTb

http://www.mmlab.ru/omschemcat
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BO3JIEHCTBHA Ha JKUBBIE OpTaHU3MBI
onpeeaEHHBIX OpraHUYECKUX BEILIECTB,
noHuMasi cmbica nokasarens [IJIK, moscHsats Ha
puMepax CTHIOCOOBI YMEHBIIIEHUS u
NpEeAOTBpAIICHUSI UX BPEAHOTO BO3ACHCTBUS Ha
OpTaHM3M YeIOBeKa

16

KonTponbHas padota mo pazueny «YTIIEBOAOPOIB

c(OPMHUPOBAHHOCTh YMEHHMH HJUIIOCTPUPOBATH
IEHETHUYECKYIO0 CBSI3b MEXIY YIJIEBOLOPOJaMHU
YPaBHEHHUSMH COOTBETCTBYIOILMX XHUMHUYECKHX
peakuMid ¢  HCHOJIB30BaHHEM CTPYKTYpPHBIX
hopmyn

c(hOpMHUPOBAHHOCTh, YMEHHH BJIAQE€Th CHCTEMOW
3HaHUI 00 OCHOBHBIX METOIAX HAy4YHOI'O
IIO3HaHWuA, HCIOJIBb3YEMBIX B XUMHUN npu
HU3YUCHHUU BCUICCTB MU XHUMHUUYCCKHUX SIBJICHUI
(Habmonenue, U3MepeHue, 3KCIIEPUMEHT,
MOJICJINPOBAHKE), HCIOJb30BaTh  CHCTEMHBIC
XMUMUYECKUE 3HAHMA Ul NPUHATHA PELICHUH B
KOHKPETHBIX ’KU3HEHHBIX CUTYALUSIX, CB3aHHBIX
C BEILECTBAMH U MX NIPUMEHEHUEM

KonTponbhas
pabora

http://www.mmlab.ru/omschemcat
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Hpe,[[eHLHLIe OAHOATOMHBIC CIIUPTHI: METAHOJI U
9TaHOJI. BO,I[OpO,I[HaSI CBA3b

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh
COCTaB, CTpoeHHe, (pu3ndYeckne U XUMHUYECKHE
CBOWCTBA  TUIMYHBIX  TpEICTaBUTENEH -
METaHoJIa, dTaHoJa

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html
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MHuoroaToMHbIE CHHPTHIL: STUJICHTJIIMKOJIb U TTIMLHCPUH

cOPMHUPOBAHHOCTh YMEHHU XapaKTepHU30BaTh
COCTaB, CTpOcHHE, (PU3MYECKHE U XUMHUYCCKHE
CBOWCTBA THMITMYHBIX MPEACTABUTEICH CITUPTOB -
ATUIICHTIIUKOIIS, TIUIIEPUHA

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH
BBIYUCIICHUA 110 XUMHWYCCKUM YpaBHCHUAM
(maccel, 00BEMa, KOIWYECTBA  HCXOIHOTO
BCIIECTBa UJIU NPOAYKTa pE€aKlIUU 110 U3BECTHBIM
Macce, O0OBEMY, KOJNMYECTBY OJIHOTO U3
HCXOJHBIX BEIIECTB MM MPOAYKTOB PEAKIIHN)

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html
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deHoi: CTPOCHUEC MOJICKYIJIbI, (I)I/I3I/I‘{€CKI/IC n
XUMHUYCCKUEC CBOP'ICTBa, IIPUMCHCHUC

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepH30BaTh
COCTaB, CTpOeHHE, (PU3NYECKHEe W XHMHUYECKHE
CBOICTBa (heHOIIa

c(OpPMHPOBAaHHOCTH YMEHUi KPUTUYECKH
aHaJM3UPOBAaTh  XMMHUYECKYI0  HMH(opMamuio,
MOJy4aeMyl0 W3 Pa3HbIX MCTOYHHKOB (CpelCcTBa
MaccoBoii uHpopmanmu, IHTepHeT U Apyrux)

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html
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Anpaerunbl: GopManbIeTHA U alleTadbAeTia. ATIeTOH

c(OpMHPOBAaHHOCTh YMEHHI XapaKTepH30BaTh
COCTaB, CTpoeHHe, (U3NYecKne U XUMHYECKHE
CBOWCTBa TUITHYHBIX MpeacTaBUTeNeH
QIIBJICTH]IOB

c(hOpMHUPOBAHHOCTh YMEHUI KPUTHUYECKH
aHAIM3UPOBAaTh  XMMHUYECKYI0  HH(OPMAIHIO,
MOJTy4aeMyl0 M3 pa3HBIX MCTOYHHKOB (CpelCcTBa
MaccoBoi mHpopmarmu, HTepHET U APYTHX)

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html

21

OnHOOCHOBHBIE TIPEIENbHBIE KAPOOHOBBIE KUCIIOTHI:
MypaBbHHAS U YKCYCHAasI

cOPMHPOBAHHOCTb YMEHHH XapaKTepU30BaTh
COCTaB, CTpoeHHe, (pu3nYecKkue U XUMHUYECKHE
CBOMCTBa TUIAYHBIX peACTaBUTENEH
KapOOHOBBIX KHCIOT-MYPaBBHHOH W YKCYCHOWM
KHCJIOT

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html
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[Ipaktnueckas padora Ne 2. «CBoiicTBa pacTBopa
YKCYCHOM KUCJIOTBD»

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIIOATh
MpaBUJia TIOJIH30BAHHUS XMUMHYECKOW MOCYAON |
nabopaTOpHBEIM  00OpYyTOBaHUEM, a  TaKXKe
mpaBujia  oOpallleHuss C  BEUIeCTBAMH B
COOTBETCTBHH C MHCTPYKITUSMH TI0 BBHITIOJTHEHUIO
JIA0OPATOPHBIX XUMHUYECKHX OIBITOB;
c(OpMUPOBAHHOCTh, YMEHHI IUIAHUPOBaTh H
BBITIOJTHSATH XUMHYECKUAN JKCIIEPUMEHT
(mpeBpaieHuss OpraHUYECKUX BEHIECTB IMPH
HarpeBaHuH, MMOJIYYCHUE ITUICHA U U3YYCHUE €T
CBOMCTB, KaYeCTBEHHBIC PEAKI[MM OPraHHMYECKUX
BEIIECTB, JeHATypallus OCJIKOB MPU HArpEeBaHUH,
[IBETHBIC pEaKkIuu OETKOB) B COOTBETCTBUU C
MpaBUJIaMd  TEXHUKA  OE30MAaCHOCTH  IPH

[IpakTnueckas
paborta
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oOpareHu ¢ BemecTBaMH W J1abOpaTOPHBIM
0o0OpyZIOBaHWEM,  TIPEJACTABIATh  PE3YIbTATHI
XUMHYECKOTO0 JKCIEpUMEHTa B (oOpMe 3aIuch
YpaBHEHUH  COOTBETCTBYIOIIMX  PEAKIMA U
(opMynMpoBaTh BBIBOJBI HA OCHOBE 3THUX

pe3yabTaTOB
c(hOpMHUPOBAHHOCTh YMEHUN BBISBJISTh
XapaKTepHbIE MPU3HAKY TOHATHH, YCTaHABINBATh
nx B3aMIMOCBSI3b, WCTIOTTB30BaTh
COOTBETCTBYIOIINE TIOHATHS TIPH  OIMCAHHUH
cocTaBa, CTpOCHHSA u TIpeBpaIeHHH

OPraHUYECKUX COEAUHEHUM

23

CTCapI/IHOBaH " OJICMHOBAas KHCJIOTHI, KaK
MMPEACTAaBUTCIIU BBICIINX Kap6OHOBLIX KHUCJIOT

c(hOpMHUPOBAHHOCT, YMEHHUI XapaKTepHU30BaTh
COCTaB, CTpPOCHHWE, (DM3MUYECKHUE W XUMHUYECKHE
CBOMCTBAa THUIHYHBIX MPEICTABUTENEH BBICIIMX
KapOOHOBBIX KHCIIOT

c(hOpMHUPOBAHHOCTh YMEHHI IIPOBOJIUTH
BBIUUCIICHUSA 110 XUMHWYECCKUM ypaBHeHI/IHM
(Maccbl, 00BEMa, KOJIMYECTBA  HMCXOJHOTO
BEIIIECTBA WM MIPOIYKTA PEAKIIMU 10 U3BECTHBIM
Macce, O0OBEMY, KONMYECTBY OJIHOTO U3
HCXOJHBIX BEIIECTB MM MPOAYKTOB PEAKIIIN)

http://www.mmlab.ru/omschemcat
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Mpi1a KaK COMM BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIllee NeHCTBUE

c(hOpPMHUPOBAHHOCTh, YMEHHH XapaKTepU30BaTh
COCTaB, CTpPOCHHUE, (DU3MUYCCKUE U XUMHUYECCKHE
CBOICTBA TUIIUYHBIX MPEICTaBUTEIEH
c(hOpMHUPOBAHHOCTH YMEHUM KPUTUYECKU
AHAIM3UPOBATh  XHMHUYECKYI0  WH(OPMAIHIO,
MOJTy4aeMyI0 M3 Pa3HBIX MCTOYHHKOB (CPEICTBa
MaccoBoi uHpopmarmu, IHTepHeT U Ipyrux)

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html
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CroxHble 3QHUPBI KaK TPOU3BOIHBIE KAPOOHOBBIX
KHCIOT. ' MApPOIN3 CI0XKHBIX 3(UPOB

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh
COCTaB, CTpoeHHe, (Qu3nYeckue W XUMHUYECKHE
CBOMCTBA TUIIMYHBIX MPEACTABUTENEH

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html
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Kupsl: Tuaponns, mpuMeHeHne, OMOJIOTHIeCcKas poib

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh

http://www.mmlab.ru/omschemcat




KUPOB

COCTaB, CTPOEHHE, (DU3MUYCCKUE U XUMHUYECCKHE
CBOICTBA TUIIUYHBIX MpeICTaBUTEIEH

/10p0drazdel31.html
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YrneBonsl: cocTaB, Kiaccudukamnus. Baxueimme
MIPEJICTAaBUTEIN: TITF0K03a, (PPYKTO3a, caxaposa

c(hOpMHUPOBAaHHOCT, YMEHHI XapaKTepH30BaTh
COCTaB, CTpOCHHE, (HU3MYECCKHUE W XUMHICCKUE
CBOMCTBA TUIIMYHBIX MPEICTABUTENCH YIIIEBOJOB
- TJIIOK03a, KpaxMaJl, eJUTI0I03a

http://www.mmlab.ru/omschemcat
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Kpaxman u 1emnosio3a Kak IpupoIHbIe IOJIUMEPHI

c(hOpMHUPOBAaHHOCTh YMEHUH KPUTUYECKU
aHAJIM3UPOBATh  XMMUYECKYI0  HMH(OpMaIuio,
[OJIy4aeMyI0 U3 Pa3HbIX HCTOYHHMKOB (CpelCTBa
MaccoBoii uHpopmamu, IHTepHET U Ipyrux)

http://www.mmlab.ru/omschemcat

/10p0drazdel31.html
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KoHnTponbHas paboTa 1o pazueiy
«Kucnopocoaepskaiiye OpraHuueckue COSIMHSHUS

c(OPMHUPOBAHHOCTh YMEHHH HIUTIOCTPUPOBATH
TeHETHYECKYIO CBSI3b MEXKITY
KHCJIOPOACOAEPKALMHU OpraHNYECKUMHU
COCAMHEHHUSIMU YPaBHEHUSIMH COOTBETCTBYIOIINX
XUMUYECKAX  peakuuil ¢  HCHOJIb30BaHHEM
CTPYKTYpHBIX (hopMy

c(OPMUPOBAHHOCTH YMEHUI BIIAJETh CHCTEMOU
3HAaHWH 00 OCHOBHBIX METOJaX HayYHOTO
MO3HAHUS, HCHONB3YEMBIX B XHMHH  IpH
W3y4eHUH BEIIECTB W XWMHYECKUX SBICHUH
(Habmonenue, U3MepeHue, IKCIIEPUMEHT,
MOJICJIMPOBAHKE), HCIOJIB30BaTh  CHCTEMHBIC
XUMUYECKUE 3HAHWS Ul MPUHSATHS pElicHHH B
KOHKPETHBIX KU3HEHHBIX CUTYAIUsIX, CBI3aHHBIX
C BEIIECTBAMH M UX NPUMEHEHHEM

KontponbHas
paborta
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AMUHBI: METUJIAMHH U aHWINH

c(hOpPMHUPOBAHHOCT, YMEHHH XapaKTepU30BaTh
COCTaB, CTpOeHHE, (DU3MUYSCKUE U XUMHUYECKHE
CBOICTBA TUIIUYHBIX MPEICTaBUTEIEN

http://www.mmlab.ru/omschemcat
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AMUWHOKHUCIIOTHI Kak aMQOTEpHBIE OpPTraHUIEeCKUE
coeZMHEeHMsI, X Ouonornyeckoe 3HayeHue. [lentuapt

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh
COCTaB, CTpoeHHe, (Qu3nYeckue W XUMHUYECKHE

http://www.mmlab.ru/omschemcat
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CBOMCTBA TUITAYHBIX npeJicTaBuTeNEH
AMUHOKHCIIOT - aMHHOYKCYCHAsI KHCIIOTa

32

benku kak MMPUPOAHBIC BLICOKOMOJICKYJIAPHBIC
COCAUHCHUA

BIaJlcHHE CHCTEeMOH XWMHYECKHX 3HAaHHWU-
MOHOMEp, TOJNHUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYIISIPHBIE COCMHEHUS
cOpMHPOBAHHOCTD YMEHHI KPUTHYECKN
aHAIN3UPOBAaTh  XMMHUYECKYI0  HH(OPMAIHIO,
MOJTyYaeMyl0 M3 pa3HBIX HCTOYHHKOB (CpelCcTBa
MaccoBoii uHdpopmaimu, IHTepHeT U Apyrux)

http://www.mmlab.ru/omschemcat
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OCHOBHBIE TOHATHSI XUMHH BEICOKOMOJIEKYIIIPHBIX
COETMHEHUN

BIaJ€HUE CHCTEMOHM XHMHYECKUX 3HAHHI-
MOHOMEp, TIOMUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIIEKYIJIIPHBIE COSAMHEHNH

http://www.mmlab.ru/omschemcat
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OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
coenrHeHMi. [InacTmaccsl, kKaydykH, BOJIOKHA

c(hOpMHUPOBAHHOCTh YMEHHI COOIOIATh
npaBuia SKOJIOTUYECKHU 1IeIeco00pa3HOTO
MOBEJCHUSI B OBITY M TPYAOBOW JIESATEIHHOCTH B
LENsIX  COXPaHEHHA  CBOEro  3JI0pOBbsI U
OKpYy>Karolllel MpUPOJAHON Cpelibl, OCO3HAaBaTh
ONAacCHOCTh BO3JEWUCTBUSI HA JKUBBIE OpPraHU3MBI
onpenenEHHbIX OpraHUYEeCKUX BEILECTB,
noHuMast cmbica nokasarens [1JIK, moscHsaTs Ha
npumepax CIIOCOOBI YMEHBLICHUS u
MIPEeIOTBPAIeHU UX BPEIHOTO BO3AEHUCTBUS Ha
OpraHu3M YeJOBeKa
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