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OdenepanpHas pabouasi mporpamMma Mo y4eOHOMY mpeaMery «Xumus» (0a30BbId
ypoBeHb) (mpeamerHas obnacTh «EcCTeCTBEHHO-Hay4yHbIe TIpeAMEThI»)  (nanee
COOTBETCTBEHHO — IpOrpamMma Mo XUMHH, XUMUS1) BKIIOYAET MOSCHUTEIbHYIO 3aIUCKY,
coJiep>kaHue O0y4YeHUs, TUTAaHUPYEMbIE pe3yJIbTaThl OCBOCHHUSI MPOrpaMMbl IO XUMUH,
IUIAaHUPYEMBIE pe3yIbTaThl, TEMATUYECKOE TIJIaHUPOBAHHUE.

[TosicHuTenbHass 3amucKa OTpa)xkaeT oOIMe LEeId W 3aaud W3YyYCHHS XHMUH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOChUIOK K €€ H3YYEHHUI0 OOy4YarolIMMUCH,
MECTO B CTPYKTyp€ Y4YeOHOro IUlaHa, a TaKXe MOJAXOJbl K OTOOpY colepkKaHHs, K
ONpEICICHUIO IUIAHUPYEMBIX  PE3YJbTaTOB M K CTPYKType TEMaTH4YeCKOTro
TUTAHUPOBAHMUSL.

ConepxaHnue OO0ydeHUsS PACKpbIBA€T COJEp)KAaTEIbHBIE JIMHUM, KOTOPHIC
npeaiaraloTcs Juisi 00sS3aTeIbHOTO M3YYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CpPEIHEro
oO1rero oOpa3oBaHusI.

[InanupyeMble pe3ysibTaTbl OCBOCHHUS MPOTpaMMbl IO XUMHUU BKJIHOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIE PE3yJbTaThl 3a BECh IMEpuoja OOYy4YeHHS Ha YpOBHE
cpenHero o0miero o0pa3oBaHus, a TaKXKe MPEAMETHbIC JOCTHKEHHSI 00y4JaroIIerocs 3a
KQK/JIbI 101 00yUYeHus.

IMNOACHUTEJBHASA 3AIIMCKA

[IporpamMMa Mo XMMHU Ha YpOBHE CpeIHEro oOIiero odpa3oBaHus pazpaboTaHa
Ha ocHoBe ®DenepampHoro 3akoHa oT 29.12.2012 No 273-®3 «OO6 oOpazoBaHuH
B Poccuiickoit ®enepauun», TpeOOBaHMII K pe3ysibTaTaM OCBOCHHS (enepanbHOU
oOpa3zoBaTenpHOM mporpamMmbl cpenHero o6bmiero ooOpaszoBanus (POII COO),
npeacTaBieHHbIX B DeepalibHOM rocyJapcTBEHHOM 00paszoBarenbHoM crangapte COO,
c yuérom Konuenmuum mnpenogaBaHusi — yyeOHoro  mnpeamera  «XUMUS» B
oOpa3oBarenbHbIX opraHuzauusax Poccuiickoit denepanuu, pean3yromX OCHOBHBIE
oOpa3oBareibHble MPOrPaMMbl, M OCHOBHBIX MOJOXKEHUNH «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoir @enepanuu Ha nepuon Ao 2025 ronma» (PacnopsbkeHue
[TpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MpOorpaMMbl MO XUMHH, K ONPEICTICHUIO 00IIeH
CTpaTteruu OOy4YeHHs, BOCIUTAHUS W Pa3BUTHs OOy4YaIOMIMXCA CPEACTBAMU Y4eOHOIO
npeamera «Xumus» qana 10-11  xkimaccoB Ha 0a30BOM  YpPOBHE COCTaBWJIU
koHuentyanbHble mnonoxeHuss PIOC COO o B3aUMOOOYCIOBICHHOCTH LEJeH,
COJIepKaHMs, pe3yJabTaToB oOOy4deHUss W TpeOOBaHMM K YPOBHIO TMOATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTcTBUM ¢ NaHHBIMHM TOJIOKEHUSIMU TMporpamMma Mo XuUMHH (0a30BBIN
YPOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHABIMBAET 00s3aTelibHOE (MHBApUAHTHOE) TMPEIMETHOE  COJIEp)KaHUE,
OTNpEENsIeT KOJIUYECTBEHHbIE U KAYECTBEHHBIE €r0 XapaKTePUCTUKH HA KaKIOM dTare
U3YyYCHHUS TpEeMeTa, MPeAyCMaTPUBAET MPUHITUIIBI CTPYKTYPUPOBAHUS COACPXKAHUS U
pacrpeiesieHus ero 1o KjaccaM, OCHOBHBIM pa3JieiiaM U TeMaM Kypca;



na€T MPUMEPHOE paclpeaesieHHe y4eOHBIX YacoB MO TEMAaTHYECKHM pasJienaM,
PEKOMEHIyeT NPUMEPHYIO MOCIEAOBATEIbHOCTh H3Y4YEHUs OTICNbHBIX TEM Kypca
C Y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKM y4eOHOTO IMpoIiiecca,
BO3PACTHBIX 0coOeHHOCTEH oOydaromuxcs 10—11 kimaccos;

Ta€T METOAMYECKYI0 WHTEpIpETalMIoO IeJied M3ydeHUs NpelMeTa Ha ypOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHCTEME CpelHero oOmero  oOpa3oBaHus,
coJiep KaTeIbHOM XapaKTePUCTUKHU IIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHUS OCHOBHOM
oOpa3oBaTeNbHON MporpaMMbl  CpelHero ooOmero o0pa3oBaHus  (JTUYHOCTHBIX,
METalpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHUJOB  Y4€OHO-TIO3HABATEIbHOU
NeATEeIbHOCTH OOydYaromierocss MO OCBOCHMIO cojepkaHus mnpenmera. [lo Bcem
HA3BaHHBIM TMO3UIMSIM B TMpOrpaMMe IO XUMHUHU COONIOJeHa MPEeEeMCTBEHHOCTD
¢ ¢enepanbHOI paboyeit mporpaMMoi OCHOBHOTO 00111eT0 00pa30BaHMs IO XUMHUH (11
8-9 kiaccoB 00pa3oBaTeIbHBIX OPTaHU3alNi, 0a30BbII YPOBEHB).

Xumuueckoe oOpa3oBaHME, MOJYy4aeMO€ BBITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alliy, SBJISETCS HEOThEMJIEMOM YacThl0 HUX 00pa3oBaHHOCTH. OHO CIIy)KUT
3aBEpPIIAIOIIAM 3TallOM peaju3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE
KJTFOUEBBIX IICHHOCTEH, IPUCYITUX LIETTOCTHON CUCTEME XUMHUECKOTO 00pa3oBaHus. ITH
IIEHHOCTH KAaCaroTCs MO3HAHUSI 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U
oOmel KylbTyphl YEJOBEKa, a TaKKe DSKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO M NPUPOJHOM cpene. Peamnsyercs xumuyeckoe oOpa3zoBaHUE
oOyyJarommxcsi Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUsl CpPEACTBaAMU Y4eOHOIO
npeaMera « XUMUs», COJEPAKAHNUE U IOCTPOEHUE KOTOPOTO ONPEIEIICHBI B IPOrPaAMME MO
XUMHUH C Y4E€TOM cHelu(PUKU HAyKW XUMHH, €€ 3HAUYCHHUS B MO3HAHUU MPUPOJBI U B
MaTepHaNbHOW >KM3HU OOIIECTBA, a TaKXKe C Y4€TOM OOIMX IeJied | MPUHIIMIIOB,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpPEIHEro o0IIero 00pa3oBaHus B
Poccuiickoit @eaepaunn. Tak, Harpumep, npu (HOPMUPOBAHUM COAEPKAHUS TpeIMeTa
«XUMUS» YITSHBI CISAYIONINE MTOJOXKEHUS O celUPUKe U 3HAUCHUH HAYKH XUMUHU.

XUMHSI KakK DJJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK HIpaeT ocoOyr poJib
B COBPEMEHHOM IIMBUJIM3ALIMH, B CO3/IaHUM HOBOW 0a3bl MaTepUAIbHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJ1aJl B (G OPMHUPOBAHUE PAIIMOHATIEHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHNE
LEJIOCTHOTO TMPEACTABICHHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €IWHCTBE MPUPOIBI U
4eJioBeKa, KOTopoe (GopMUpyeTcsi B XMMHH Ha OCHOBE MOHWMAHUS BEIIECTBEHHOTO
COCTaBa OKPY’KaIOILIEr0 MUPa, OCO3HAHMS B3AMMOCBSI3H MEX1Yy CTPOCHHEM BEILLECTB, UX
CBOMCTBaMHU U BO3MOXKHBIMH 00JIACTSIMHU TPUMEHEHHS.

TecHo B3auMOAEHCTBYS C JPYrMMH €CTECTBEHHBIMU HAayKaMH, XHUMHS CTaja
HEOTHEMJIEMOM YacTbl0O MHUPOBOM KYyJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO
TpyJa H JKU3HH Kaxzaoro wieHa oOmiectBa. CoBpeMEeHHass XUMHUS KakK Hayka
co3ujaTeNbHasl, KaK HayKa BHICOKMX TEXHOJIOTU HalpaBlieHa Ha PEIIeHUE TI00ATbHBIX
po0JieM YCTOMYHUBOTO Pa3BUTHSI YETIOBEUYECTBA — CBIPbEBOM, SHEPTE€TUUECKOM, MUIIICBOM,
HKOJIOTUYECKOM 0€30MaCHOCTH M OXPaHbI 310POBBSI.



B cooTBeTcTBUY C OOIITUMHU LIETISIMH Y IPUHITUTIAMH CPETHET0 00111ero oOpa3oBaHus
comepkanne npeaMera «Xumusi» (10—-11 xmaccel, 0a30BbIi YpOBEHb H3Yy4YCHUS)
OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY OOYy4YaroIIUXCs,
HEOOXOJMMYI0O MM JUIs BBIPAOOTKHM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEITHOTO
BKJIIOYEHHUSI B KU3Hb COILIMyMa, MPOJOJDKEHUS O00pa30BaHUsSl B PA3JIMUHBIX 00JIACTSIX,
HE CBSI3aHHBIX HETIOCPEJCTBEHHO C XUMHUEH.

CocTaBISAIOIKUMH ITpeAMETa « XUMUS» ABIISIIOTCSA 0a30BbIe KypChl — «Oprannyeckast
xuMus» U «O0IIas ¥ HeOPTaHUYECKasi XUMHUSD, OCHOBHBIM KOMITOHEHTOM COJICP>KaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HAYKU: CHCTEMAa 3HAHUH 110 HEOPTaHUYECKOW XUMHH
(c BKJIFOUEHWEM 3HAHMK M3 OOIIEH XMMHUU) U OpraHudeckor xumuu. dopMupoBaHue
JAHHOW CHUCTEMbl 3HAHUW NpPU HU3YYECHUHM TIpeAMEeTa OO0EeCleurMBaeT BO3MOXKHOCTh
pPacCMOTPEHUsT BCEr0 MHOTO0Opa3us BEIIECTB Ha OCHOBE OOIIMX MOHSATHN, 3aKOHOB M
TEOPUN XUMUMU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckas XuMus» chopMHpOBaHa B IPOrpaMMe 10 XMMUU Ha OCHOBE CUCTEMHOTO
noAaxoJa K U3YYEHHIO YydyeOHOro Marepuaia U OOyCIOBJIEHA HUCTOPUYECKHU
00OCHOBaHHBIM PA3BUTUEM 3HAHUM Ha OMPENETEHHBIX TEOPETUYECKUX YpOBHAX. Tak,
B Kypc€ OpPTaHMYECKOM XHMMHH BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUU CTPOCHUSI OPTAHUYECKUX COCAMHEHNM, a TAKKE HA YPOBHE CTEPEOXUMHUUECKUX U
AJIEKTPOHHBIX MPEACTABICHUM O CTpOEHUH BeliecTB. CBeZieHUsI 00 U3yd4aeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHUM — OT YTJIEBOJOPOJOB 10 CJOXKHBIX OHOJOTHMYECKU
aKTUBHBIX COEIMHEHWI. B Kypce oOpraHu4eckol XWMHHM MOJYy4alOT pa3BUTHUE
chopMHUpOBaHHBIC Ha YypPOBHE OCHOBHOIO o00IIero oOpa3oBaHMs I€PBOHAYATILHBIC
MPEJCTABICHUS] O XHUMHUYECKOW CBSI3U, KIIACCU(UKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIIUH.

ITon HOBBIM yryioM 3peHuss B npeaMere «XuMus» 0a30BOTO  YpOBHS
paccMaTpuBaeTCsd M3YYEHHbIH Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
TEOPETUUECKUN MaTepuas U (aKTOJOTUYECKUE CBEACHUS O BEUIECTBAX U XUMUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckasi XMuMus» 00ydarouiaMest
MPEAOCTABISAECTCS BO3MOYKHOCTh OCO3HaTh 3HAUYEHUE MEPUOAMYECKOrO 3aKOHA
C OOIIETECOPETUUECKUX U METOJIOJIOTUUECKUX TO3UIINH, TIIy0XKe MOHATh UCTOPUUECKOE
U3MeHeHHe (QYHKIUMNA 3TOro 3akoHa — OT o0oOmaromed A0 OOBICHSAIIIEH U
MIPOTHO3ZUPYIOIIECH.

Envnas cucremMa 3HaHUMKM O BAXKHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUM,
CBOMCTBaX W NPUMEHEHUHU, a TaKXKE€ O XHUMHUYECKUX PEaKUHSIX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus aomnonHsercs B Kypcax 10 m 11 kimaccoB anemeHTaMu
COJIepKaHMsl, UMEIOIUMHU KYJIbTYPOJOTHUECKUN U MPUKIAIHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3M XUMHUH C APYTUMH HayKaMH, PaCKpPHIBAIOT €€
pOJib B TIO3HABATEIbLHONW W MPAKTUUECKON AESATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUECKUX
MPWIOKEHUN XUMHUHU, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO



U JINYHOCTHO 3HAYUMBIX MPOOJeMax, CBI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh
uH(OPMAITUIO ¥ IPUMEHSATH €€ JIJIsl TIOTIOTHCHUS 3HAHUH, PEIICHUS HHTEIICKTYTbHBIX
U DKCIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a7ad. B 1einoMm coaepkaHue yuyeOHOTro
npeaMera «XUMHs JTaHHOTO YPOBHS U3YYEHHUS! OPUEHTHUPOBAHO HA (POPMUPOBAHUE Y
O0yYarOIINXCSI MUPOBO33PEHYECKON OCHOBBI [T MOHUMAaHUS PUITOCODCKUX HACH, TAKAX
KaK: MaTepualibHOE E€IMHCTBO HEOPraHMYEeCKOr0 W  OpPraHMYecKoro MHpa,
0OyCJIOBJIEGHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM M CTPOSHHEM, IT03HaBaeMOCTh
NPUPOIHBIX SIBICHUHN MyTEM SKCIEPUMEHTA U PEUICHUS] MPOTUBOPEUUN MEXK]Ty HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEIINOCHIIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU
AKOJIOTHYECKUX TPOOJIeM, a Takke MpoOjeM COEPEKEHUS dHEPTETHUECKUX PECYpPCOB,
CBIPbSI, CO3/JaHUSI HOBBIX TEXHOJOTUN U MaTEPHUAJIOB.

B mutane peieHus 3aa4 BOCHHUTAHUS, Pa3BUTHS M COLIMAIIM3AIMN 00YyYarOIIUXCs
MPUHATHIE TPOTrPAMMOI TTO XMMUU MOAXObI K OTPEJIETICHUIO COJIEPKAHUS U TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (OPMHPOBAHUE YHHUBEPCATBHBIX YUEOHBIX ICHCTBHM,
UMEIOINX 0a30BOE 3HAUCHUE TSI PAa3IMYHBIX BHIOB JEATEILHOCTH: PEIICHUS MPOOIeM,
MOKCKa, aHaJIn3a U 00paboTKH MH(OpPMAIIMK, HEOOXOIUMBIX JJI TPUOOPETEHUS OIbITa
MPAKTUYECKON M HCCIEIOBATEIBCKON NEATCTLHOCTH, 3aHMMAIONMIEH Ba)XKHOE MECTO B
MO3HAHUU XUMUHU.

B npakTtuke npenogaBaHusi XMMHHM KaKk Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK ¥ Ha YPOBHE CPEIHEr0 0O0IIero oOpa3oBaHUs, MPU OMPEICICHUHN COIePKATCIIEHON
XapaKTEepUCTUKU IIeJIed M3ydeHHs] TMpeJAMeTa HalpaBJICHUEM TEPBOCTEIICHHON
3HAYMMOCTH TPAIUIMOHHO MPU3HAETCSA (OPMHUPOBAHUE OCHOB XMMHYECKOW HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON NEeITEIbHOCTH YEJI0BEKa U KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKOW TOUYKU 3PEHHS TAKOH
TIO/IXO/T K OTIPEACIICHUIO TICJICH U3yUeHHUs TTPEAMETA SIBJISETCS BIIOJTHE OMPaBIaHHBIM.

CoracHO JaHHOW TOYKE 3pEHUS TJIABHBIMH MEIISIMH U3YYCHHSI TIpeaMeTa « XUMUSD)
Ha 6a30BoM ypoBHe (10-11 kJ1.) aBistroTcs:

dbopMuUpOBaHUE CHUCTEMbl XMMHUUYECKUX 3HAHUM Kak BaKHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOH JekKaT KIIFOUEBBIC MOHSTHSI,
byHIaMCHTAIBHBIE 3aKOHBI W TEOPUHM XUMHUH, OCBOCHHE SI3bIKa HAYyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTU JOCTYIHBIX OOOOIICHUI MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

dbopMHpOBaHWEe W pPa3BUTHE TMPEJACTABICHUNH O HAYYHBIX METOAAaX ITO3HAHMS
BCIIECTB U XUMHUYECKUX PEAKIUW, HEOOXOMUMBIX Jisi TPUHOOPETEHUS YMEHUMN
OPHUEHTHUPOBATHLCS B MUPE BEIIESCTB U XUMHUCCKHUX SIBJICHUH, UMEIOIIUX MECTO B TIPUPOJIC,
B IPAKTUYECKOM U MOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHMA U CIOCOOOB JCSATEIBHOCTU, CBS3AaHHBIX C HAOJIOJCHHEM W
OOBSCHCHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOICHHEM TIpaBuil 0e30MacHOro
oOpalleHusl ¢ BEIECTBAMM.

Hapsimy ¢ »Tum copeprxaTenbHash XapaKTEpPUCTHKA Ieled W 3a7a4 N3y4YCHHs
npeaMeTa B MporpaMMe IO XMMHH YTOYHEHA M CKOPPEKTHpPOBaHA B COOTBETCTBUH



C HOBBIMU IIPUOPUTETaMU B CHCTEME CpelHero obmero obOpas3oBaHus. CeronaHs B
NPENoAaBaHUM XUMHUHU B OOJbIIEH CTENEHH OTAAETCA MPEANOYTEHHUE MPaKTHUYECKON
KOMIIOHEHTE COJIep>KaHusl OOy4EeHHs, OPUEHTUPOBAHHON HA MOATOTOBKY BBIITYCKHHKA
O0II€00pa30BaTEIbHON  OpraHU3alluy, BJIAJACIOIIEr0O HE HAOOpOM 3HaHUM, a
(YHKIIMOHATBPHOW TPAaMOTHOCTBIO, TO €CTh CHOCOO0aMH W YMEHHUSMU aKTUBHOTO
MOJIyYEHUs 3HAHUI U MPUMEHEHUS UX B PEAJIbHOM YKU3HU JJISl pELICHHUs MPAKTUUYECKUX
3a1ad4.

B oroii cBA3M npu u3ydeHUM npeamera «XHMUS» JOMUHHUPYIOIIEE 3HAYCHHE
IPUOOPETAIOT TaKUE LIENU U 331a4H, KakK:

ajanranus OoOyYaroIIMXCS K YCIOBUSM JUHAMHYHO pPAa3BUBAIOLIETOCS MHpA,
(opMHUpPOBAaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM0O00pa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPaMOTHBIX PEUICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHUEM;

(opMupoBaHre y 00yyaroIuXCcsl KIIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLIUN),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE MJISl Pa3UYHBIX BHUIOB JEATEIHHOCTH: PEIICHUS
npoOieM, TIOMCKa, aHamu3a W 00paboTku  uWH(OpMAIMK, HEOOXOIUMBIX
JUTSL IPUOOPETEHHUS OTIBITA IEATEILHOCTH, KOTOPAasi 3aHUMAeT BaKHOE MECTO B MO3HAHUHU
XMUMHH, a TaKXe JJs OLEHKH C IMO3UIUN SKOJOTMYecKoW Oe30IacHOCTH XapakTepa
BJIMSIHUSI BELECTB M XMMHUYECKHX IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO
cpexny;

pa3BUTHE I[IO3HABATEIIbHBIX WHTEPECOB, HWHTEIUICKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEM O00YyYarolUXCs: CIOCOOHOCTH CAaMOCTOSITEIbHO MPUOOpETaTh HOBBIE
3HaHUS MO0 XWMHUU B COOTBETCTBHU C XU3HEHHBIMH TMOTPEOHOCTSMHU, MCIOIB30BAThH
COBpEMEHHbIE UH(POPMAIIMOHHBIE TEXHOJIOTUY JUIsI IOMCKA U aHAlTM3a y4eOHOM U Hay4yHO-
MOMYJISIPHON MH(POPMALIMK XUMHUECKOTO COJEPKaAHUS;

(opMupoBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOIO
MBILUICHUSI, HAOIIOAATEeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, TNpPU IUTAHUPOBAHMM W TIPOBEACHUHM XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIMTAaHUE Y 00YJaroMXcsl YOS K IEHHOCTH B TYMaHUCTUIECKOW HAPaBICHHOCTH
XUMHM, €€ BaXHOM pOJM B PEIIEHUU TN00alIbHBIX MPOOJIEM palMOHAIBLHOTO
IPUPOJIOTIONB30BAHUS, TIIOMOJHEHUS DSHEPreTUYECKUX PECypcOB U  COXPAaHEHUs
IPUPOTHOTO PABHOBECHsS, OCO3HAHWS HEOOXOAMMOCTH OEpeKHOTO OTHOIICHHS
K TNpUPOJE M CBOEMY 3/I0POBbIO, a TaKKe NPUOOPETEHHS ONBITa HCIOJIb30BAHUSA
MOJTyYEHHBIX 3HAHUW TSI TIPUHATHS TPAMOTHBIX PEIICHU B CUTYallUsAX, CBS3aHHBIX C
XUMHYECKUMH SBICHUSMHU.

Henu w 3amauM  uW3ydeHUs MpeaMeTra «XHUMHUS» MOJYYUIU MOAPOOHYIO
METOJMYECKYI0 HMHTeprnperauuio B paznene «llmaHupyembie pe3ysbTaTbl OCBOCHHS
IporpaMMbl IO XUMHUN», OJarogaps yeMy oOecrnedyeHo YETKOE MPEICTABICHUE O TOM,
KaKhe 3HaHUS ¥ YMEHHUs UMEIOT MPsIMOE OTHOIICHHE K pean3alliil KOHKPETHOH LeNu.



B yueObHOM muiane cpemgHero oodiiero oOpazoBaHus IpeaMeT «XUMUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00actu « EcTecTBEeHHO-HAYUHBIE IPEAMETHI.

OOriiee YMCIIO YacOB, PEKOMCHIOBAHHBIX Il M3Y4YCeHUS XuUMud — 68 uacos:
B 10 xnacce — 34 yaca (1 gac B Heaenmo), B 11 kinacce — 34 yaca (1 yac B HeZIel0).



COJIEP) KAHUE OBYYEHUS!

10 KJIACC

Teopernvyeckue 0OCHOBbI OPraHUYECKON XUMUH

[Ipenmer opraHM4ecKOW XWUMHUU: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB W MaTepHaloB. Teopus CTPOCHHUS OPraHUYECKHUX
coenunennii A.M. BytnepoBa, €€ ocHOBHbIe TOJIOKEHUS. CTPYKTypHBIE (POPMYIIbI
OpPraHMYeCKuX BelIeCTB. ['oMonorus, n3omepus. XUMUYECKasd CBA3b B OPraHUYECKUX
COEIMHEHUAX — OJIMHAPHBIC U KPATHBIEC CBS3H.

[IpencraBienne o kinaccupuKaluu OpraHuyeckux BemiecTB. Homenkiarypa
OpTraHUYECKUX COCIMHEHUH (CHUCTEMaTh4ecKas) U TPUBUAJbHbBIC HA3BAHUS BaKHEUIIIHNX
IIPEACTABUTENIEN KJIACCOB OPTaHUYECKUX BEILIECTB.

JKCIepPUMEHTAIbHbIE METO/Ibl M3Y4YeHHUs BeleCTB U UX NMpeBpalleHu i

OzHakomMyieHHE ¢ 00pa3laMy OPraHMYECKUX BEIIECTB M MaTepuaiaMi Ha X OCHOBE,
MOJICTTUPOBAHUE MOJEKYJl OPraHMYeCKHMX BEIIEeCTB, HAOMIOJEHUE U OIMHMCaHUE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPALEHUIO OPraHUYECKUX BEIIECTB IPU HAIrPEBAHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHUE).

Yraesonopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUM psif. MeTaH u 3TaH — NpoCTeIme
MPEJACTABUTENIN AJIKAHOB: (DU3NYECKUE U XUMHUYECKUE CBOMCTBA (pEaKIMU 3aMELIECHUS U
TOPEHHUs ), HAX0XKJECHUE B MPUPOJE, MOJyICHUE U IPUMCHECHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUN pAA. IJTWIEH W NPONMWIEH —
MPOCTEHIINE PEACTABUTENIN AJTKEHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUIApATallUd, OKHCICHHUS U IOJUMEpHU3aIlii),
MOJTyYEHUE U TPUMEHEHUE.

Ankanauensl: OyrtagueH-1,3 u wmetwnOyraguen-1,3: cTpoeHue, BaKHEUIINE
XUMHUUYECKHE CBOMCTBA (peakmusi monuMmepusanuu). IlomydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUUECKUU psia. AlETUIIEH —
MPOCTEUIIINI MPEICTABUTEh AJIKHHOB: COCTaB, CTPOCHHE, (PU3NUYECKUE U XUMUUYECKUE
CBOMCTBA (p€aklUMu THUIPUPOBAHMS, TaJOr€HUPOBAHUA, TUApATAIlMA, TOPEHUs),
MOJIyYEHUE U IPUMEHEHUE.

Apensbl. beH3ou: coctaB, cTpoeHue, puznueckue 1 XUMUYECKUE CBOMCTRA (peaKInuu
raJIOTEHUPOBAHMSI W HUTPOBAHMS), MOJYyYEHHE U TpPUMEHEHHue. Toayon: cocmas,
cmpoeHue, @usuueckue U Xumuyeckue ceoucmea (peakyuu 2anio2eHUposaHus u
HUMPOBAHUSL), NOoaAyHeHue u npumererHue. TOKCUYHOCTh apeHOB. ['€HeTHYecKasl CBS3b
MEXY YIJIEBOJOPOAAMU, PUHAJIEKAIIUMH K PA3JIMYHBIM KJIaCCaM.

1 Kypcusom B TekcTe BBIIEICHBI JJIEMEHTHI COAEpKaHHA Y4eOHOTO Marepuaia, KOTOpbIe H3Y4aroTCs
B 03HAKOMUTEIHHOM ILJIAHE M HE BKIIIOYAIOTCS B COCTAB MpeAMETHBIX pe3yibTaToB ocBoeHust GOII COO na
0a30BOM ypOBHE.



[TpuposHbIE HCTOUYHUKH YIII€eBOAOPOAOB. [IpupoaHblil Ta3 U NONyTHBIE HEPTIHBIE
ra3el. HedTpb u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: IEPEroHKa, KPEKUHT
(TepMuYECKHM, KaTaduTHyecKuil), nuponu3. I[lpoaykTel mnepepaboTku HedTH, HX
IPUMEHEHUE B NPOMBILIUIEHHOCTH W B ObITy. KaMeHHBIM yroib U NPOAYKTHI €ro
nepepadoTKH.

JKCIepUMeHTAIbHbIE METOIbl M3Y4Y€eHHUSs BEIIECTB U UX NMPeBpallleHu i

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, Kay9yKOB U pe3uHbl, KosuteKiuu «Hed 1oy
U «YToib», MOJCIMPOBAHUE MOJEKYJ YIJIEBOJOPOJIOB M TalIOr€HONPOU3BOIHBIX,
MPOBE/ICHNE MPAKTUHYECKOH padoThI: TIOJyUYEeHHUE STUJICHA U U3yUYEHUE €0 CBOWCTB.

PacuéTHble 3a1a4n

Brraucnenns mo ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMUECTBA
HMCXOJHOTO BEIIeCTBA WJIM TPOAYKTa pPEaKIWH II0 H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WIIA MPOAYKTOB PEAKIIUN).

Kuciopoacoaep:kamue opranu4eckue coeIMHeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U ATAHOJ: CTPOCHHE, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (peakiMu C aKTUBHBIMU MeETaJJIaMU, TajJOT€HOBOJIOPOJIaMH,
ropeHue), npuMeHeHrue. BomopoiHeie cBs3U MEXAy MOJIeKyJaMu crupToB. JleiicTBue
METAHOJIA ¥ ATAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CIUPTHI. DTUIICHTJIUKOIb U TJIUIEPUH: CTPOCHHE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MICJIOYHBIMH METaJUIaMH, KaueCTBEHHAas
peakiusi Ha MHOTOATOMHBIE CIIUPTHI). JleiicTBUe Ha opraHu3M uesioBeka. [IpumMeHenue
JIMLEPUHA U STUJICHTIIUKOJISL.

deHOo: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U XUMMUYECKUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoma.

Anbaerusisl u kemoHvl. opManbaerui, aleTaibIerua:; CTpoeHue, Guznueckue u
XUMHUUYECKHUE CBOMCTBa (peakiud OKHUCIECHUS] U BOCCTAHOBJICHUS, KayeCTBEHHBIC
peakIum), MoJiydeHue U MPpUMEHECHHUE.

Ayemon: cmpoeHue, gusuyeckue u xumuyeckue coucmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUSL), NOTIYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TIpeseibHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAsS U YKCyCHas
KHUCIIOTBI: CTpOEHUE, PU3nYecKre 1 XUMUIECKHE CBOMCTBA (CBOICTBA, OOIIHE /IS Kilacca
KUCJIOT, peakuusi dsTepudukaiuu), MnoiaydyeHue u mnpuMeHeHue. CreapuHoOBas W
OJIEMHOBAsI KUCJIOTHI KaK MPEJCTaBUTEIHN BBICIINX KapOOHOBBIX KMCJIOT. MblIa KaK COJIU
BBICIIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ICHCTBHE.

Crnoxxable dQUpPHl KaK MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. ['MAPONHM3 CIIOKHBIX
a¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupoB. bruongornyeckas poiib KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YIIIEBOJOB (MOHO-, AW- U TOJUCAXAPHUIBI).
['mrok03a — mpocTerIii MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS MOJICKYJIbI, (PU3NYecKre
U XUMHUYECKHE CBOMCTBa (B3aumopeiictBue ¢ rujapokcugomM wMmenu(ll), oxucienue
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHne, OPOKEHUE TIHOKO3BI),
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HaXOXJIEHHE B MPHUpOJEe, MpUMEHEHHe, Ouonorunueckas poiab. Porocuare3. OpykTo3a
KaK M30Mep TIIIOKO3bI.

Caxaposza — npeocmagumenb OUCAxXapuoos, 2uOpoIuU3, HAX0HCOeHue 8 npupooe u
npumeneHue.

Kpaxman u memnmiono3a kKak mpupojHbie mnoiaumepbl. CTpoeHue Kpaxmania |
IEJUTI0N03bI. PU3NYECKUE M XUMUIESCKUE CBOMCTBA Kpaxmaiia (TUIpOIn3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

JKCIepUMeHTAIbHbIE MEeTObl M3Y4YeHHUs] BelIeCTB U X NpeBpanieHuii

[IpoBenecHune, HAOMIOMCHUE W OMKMCAHHWE JAEMOHCTPAIMOHHBIX OMBITOB: TOPCHHE
CIIUPTOB, KAYE€CTBEHHBIE PEAKITUU OJJHOATOMHBIX CITUPTOB (OKMCICHUE dTAHOJIA OKCHUIIOM
meau(Il)), MHOTOATOMHBIX CHHPTOB (B3aMMOJCHCTBHE TIMIEPHHA C THAPOKCUIOM
menu(Il)), ampaeruaoB (OKHCIEHHME aMMHUAyHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  menu(ll), B3ammoneiicTBue Kpaxmajia C  HMOJOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTHI.

PacuéTHble 3agaun

Beraucnenns mo ypaBHEHHI0 XUMHUYECKOM peakiuu (Macchl, 00béMa, KOJIUYeCTBa
HCXOJ/THOTO BEIIIECTBA WM MPOYKTa PEAKIIMH M0 H3BECTHBIM Macce, 00bEMY, KOJTMUECTBY
OJIHOT'O M3 MCXO/JHBIX BEIICCTB MM MPOTYKTOB PEAKIIHH).

A3oTcoaep:xaniue opraHudeckue coeTuHeHus

Amunvl. Memunamun u anuiun: cocmas, cmpoenue, usuyeckue u XUMU4ecKue
ceolicmea (2openue, 83aumooelicmeaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI Kak aM(OTepHbIE OpraHWYecKHe coeAuHeHUus. Dusnyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMEpPE TIIMIMHA). bruogornueckoe 3HaUCHUE
aMHUHOKHUCIOT. [lenTusl.

benkum kak TpPUPOIHBIC BBHICOKOMOJIEKYJSPHBIC coenuHeHus. [lepBuuHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMMHUUYECKHE CBOMCTBA OCIIKOB: THUAPOJIH3,
JIeHaTypaIys, KaYeCTBCHHBIC PEaKIIUU Ha OSJIKH.

JKCIEePUMEHTATbHbIC METO/AbI H3YUYEeHHS BelleCTB U UX NMpeBpaleHu
HaGnronenue u onvcaHue 1EMOHCTPALIMOHHBIX OMBITOB: A€HATypanusi OEJIKOB IpH
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokomolieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETNIEHB MOJIMMEPHU3aIINHU, CPEIHSSI MOJICKYJISIpHAsE Macca.
OcHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpHU3aNHs U
MOJIMKOHICHCAITHSL.

IInacmmaccol  (nonusmunien, NOIUNPONUTLEH, NOJUBUHUIXIOPUO, NOIUCHUPOIL).
Hamypanvnotti u cunmemuueckue kayuyku (6ymaouerosvlil, XJ10pPONPeHO8bill U
uzonpenosyvlil). Bonoxkna: mamypanvueie (Xaonox, wepcmov, WénK), UCKYCCMBEHHble
(ayemammoe 80J10KHO, BUCKO3@), CUHMemudecKue (KanpoH u 1aécam).
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JKCIepuMeHTAIbHbIe MeTOAbI H3YUYeHHs BellleCTB M UX NpeBpalleHui
O3HakomiieHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSA3H

Peasmm3zanust MeXINpeaMETHBIX CBSI3€M NPU W3YYEHHH OPTraHWYECKOM XUMUHU B
10 xnacce OCyIIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK M TOHATHM, SBILIFOLIMXCS CHCTEMHBIMU JUISI OTACIBHBIX INPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MIOHATHUS: ABJICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHaJUu3, CUHTE3, KiacCU(UKalMs, NEPUOANIYHOCTD, HAOIIOEHUE, U3MEPEHHE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YPOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHUE BeEIeCTBa, (U3HMUYECKUE
BEJIMYUHBI U €UHULBI HX U3MEPEHUS.

buonorus: kinerka, opraHusMm, Ouochepa, O0OMEH BEIIECTB B OpraHU3ME,
(doTOCHHTE3, OMOJOTNYECKH aKTUBHBIE BelleCTBa (OEJIKH, YTIEBOIbL, >KUPbI, PEPMEHTHI).

['eorpadust: MuHepanbl, TOpHBIE MOPOJBI, IOJE3HBIE HCKONAeMble, TOIUIMBO,
PECYpCHI.

TexHonorus: NMUUIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIIUE
CpEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MPENapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernueckne 0CHOBBI XUMMU

XUMHUECKHUI dJeMeHT. ATOM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYecKre YpPOBHH, IMOMYPOBHH. ATOMHBIC OpOMTamM, S-, P-, d- BIEMEHTHI.
Oco0eHHOCTH pacrpeeseHUs JIEKTPOHOB MO OPOUTANISIM B aTOMaX AJIEMEHTOB MEPBBIX
YEeThIPEX MEPUO0B. DIESKTPOHHAS KOH(DUTYypaIrs aTOMOB.

[lepuonnueckuii 3akoH u [lepuoanyeckast cucremMa XUMHAYECKUX diieMeHToB JI.1.
MenneneeBa. CBsA3b EpUOINYECKOTO 3aKOHA U [leproauyeckoil CuCTeMbl XUMUYECKHUX
anementoB J[.MI. MeHneneeBa ¢ COBpPEMEHHOM TEOpPUEH CTPOEHHUS ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBONCTB XMMHUYECKHUX JJIEMEHTOB M O0pa3yeMbIX WUMU
MPOCTBIX U CJIOXHBIX BEHIECTB IO TpynnaM U NepuojaM. 3HAUYCHHE MEPUOUYECKOTO
3aKOHA B PA3BUTHH HAYKH.

CrpoeHnue BeliecTBa. XUMUYECKas CBs3b. BUbI XUMUUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJIsIipHAsT W TOJISIpHAsl, HWOHHAs, MeTauiMdeckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHON XMMHUYECKOM CBsA3M (OOMEHHBIN M JIOHOPHO-aKLEeNTOpHBIN). BogopoaHas
CBsI3b. BalleHTHOCTB. DJIEKTPOOTPULIATENbHOCTh. CTeNeHb OKHUCIeHHs. VIOHBI: KaTHOHBI
Y AaHUOHBI.
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BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IMOCTOSTHCTBA
COCTaBa BELIECTBA. THUIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUMA KPUCTATUTHICCKON PEIIETKH.

[TonsiTrie 0 nUcHepCcHbIX cucTeMax. VICTHHHBIE U KOJUTOUAHBIE pacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B pacCTBOPE.

Krnaccudukanus HeOpraHMYeCKUX coeAnHeHUH. HoMeHkaTypa HEOpraHU4eCKUX
BEIIeCTB. | eHeTHYecKass CBsi3b HEOPTraHWYECKHX BEIIECTB, MPUHAMICKAMNX K
Pa3TUYHBIM KJIacCaM.

Xumudeckas peakuus. Kinaccudukanus XUMUYIECKIX peaKIfii B HEOPTaHUIECKOM
U OpPraHNYecKOM XUMHUHU. 3aKOH COXPAHEHHUs MAaCChl BEIIECTB, 3aKOH COXPAaHEHUS U
MIPEBPAIICHUS SHEPTUH MPU XUMUICCKUX PEaAKITUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3NuyHbIX ¢aktopoB. OOpaTUMbIe
peakiuu. XuMuieckoe paBHoBecue. DakTOphl, BIUAIONINE HA COCTOSHUE XUMUIECKOTO
paBHOBecus. [Ipuanmn Jle [larense.

Onektponutuueckas auccouuanus. CuibHbie W cialOble anekTpoiauTsl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCAasA, HEUTpanbHas, menaouHas. [lonamue o 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuiuu uoHHOTO OOMeHa. [ UOpoauU3 HeopeaHuuecKux u
OpeaHu4ecKux geuecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE  peakiuu. [lowamue 06  snekmponuse
pacniagos u pacmeopos coiell. Ilpumenenue sn1exmponusa.

JKCcNepUMEeHTAJbHbIE METO/IbI H3YyUYeHHS BellleCTB U UX NMpeBpalieHu il

Hemonctpanusa tabmun «llepuonuueckas cuctema xumudeckux siemeHTto [I.U.
MengeneeBay, HU3yd4eHHE MOJAENIEH KPUCTALNIMYECKUX PEHIETOK, HAOIIOJACHUE WU
OMHUCaHWE JEMOHCTPAIIMOHHBIX M JA0OPATOPHBIX OMBITOB (Pa3lOKEHHUE MEePOKCHUIA
BOJIOpOJA B IPHUCYTCTBHM KaTajau3aTopa, ONPEHEICHHUE CPEAbl PACTBOPOB BELIECTB
C MOMOIIBI YHUBEPCATHHOTO WHIAUKATOPA, PEAKIIUU MOHHOTO OOMEHa), MPOBEIICHUE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbX (AaKTOPOB HA CKOPOCTh XWMUYECKOU
pEAKLIN».

PacuéTHble 3a1a4n
Pacuétel mo ypaBHEHHSIM XUMHUUYECKHX PEAKIMK, B TOM YHUCJIE TEPMOXUMHUYECKHUE
pacu€Thbl, pacu€Thl C HCIOJIB30BAHUEM MOHITUS «MACCOBAs JOJISI BEIIECTBA.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxenne HemeraimioB B Ilepmogmyeckoil cucremMe XMMHYECKHX
anemenToB J[.U. MenzaeneeBa u 0cCOOEHHOCTH CTpOeHUS aTOMOB. DU3HYECKHUE CBONCTBA
HEMETAJUIOB. AJUIOTpOINMS HEMETa/uIoB (Ha MpHUMeEpe KHuciaopojaa, cepsl, docdopa u
yTaeposia).

XHUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (TajoreHOB, CEephl, a30Ta,
docdopa, yriaepona U KpeMHHs) U UX COCAUHEHUHN (OKCHUIIOB, KHUCIOPOJICOIAEPKAIINX
KHUCJIOT, BOJOPOIHBIX COCIMHEHMUI).

[IprmeHeHne BAXKHENIIINX HEMETAIIJIOB U UX COCITMHEHUN.

13



Meramnbl.  Ilosmoxxenne wmertauioB B llepuoauyeckor cCUCTEME XUMHYECKUX
anemeHToB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOECHHMS AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢uzmdeckue cBoWicTBa MeTawioB. CIiaBel  METaJIOB.
DIIEKTPOXUMHUYECCKHUI PSJT HAPSHKEHUN METAIIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPUM, KaJIMK, KaIbIIUi, MarHuH,
ATIOMUHUH, ITUHK, XPOM, 5KEJI€30, MEJIb) U UX COCIUHCHUH.

OO6mue crocoObl MoaydeHHs: MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwl 3auumul om kopposuu. IIpumeHeHne METaoB B OBITY U TEXHHKE.

JKcNepuMeHTAJbHbIE METO/IbI H3YyUYeHHS BEllleCTB U UX NMPeBpalieHu i

N3yuenne koiuekiuu «MeTamibl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a/lady, HaOMIOJCHUE W ONHUCAHUE JIEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THIPOKCHIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI04Yei, KaYeCTBEHHbIC PEaKIIMU Ha KATHOHBI METAJLJIOB).

PacuéTHble 3agaun

Pacuétel Maccel BeliecTBa WM O0OBEMA ra30B IO HM3BECTHOMY KOJIUYECTBY
BEILIECTBA, MACCE UM 00BbEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacuEThl
Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMH, €CJIM OJHO U3 BEIIECTB
MMEET MTPUMECH.

XumMud M )KU3Hb

Ponp xmmunm B o0O0eCEUeHHMH HSKOJOTHYSCKOM, HDHEPreTHYECKOM M IMHIINEBOM
0€30IacHOCTH, Pa3BUTHHM MEIULIMHBL. [IoHATHE 0 HAYYHBIX METOAaX MO3HAHMS BEIIECTB
Y XUMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOIIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO MOJIYYEHUS
Ba)XHEMIINX BEIICCTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE ~ MaTepuaybl, KpPACKH, CTEKJIO, KEpaMUKa, MaTepuaibl I
AIICKTPOHUKH, HAHOMATEPHaJIbl, OPTaHUYCCKUE U MUHEPaAIbHBIC YI0OPCHUSI.

XuMHsT H  3J0pOBbE YEJIOBEKA: IIPABWJIA HCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia OE30MaCHOTO MCIOJB30BAHUSI MPENapaToB OBITOBOW XHUMHH
B IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXnpeIMEeTHbIX CBA3€H MPU M3YYEHUHU OOIeld U HEOPraHUYeCKOu
xuMHuM B 11 Kjacce OCyIIecTBISETCS Yepe3 MCNOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX I[IOHATUW, TaK W IIOHATUH, SIBISIOIIUXCS CHUCTEMHBIMU I OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OO61re ecTeCTBEHHO-HAYYHbIEC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiaccuuKanus, MNepPUOAUYHOCTh, HAOIIOJIEHHE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, ABJICHHE.

@dusnka: MaTepus, SJHEPIus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
PaaMOaKTUBHOCTb, MOJIEKYJIA, JHEPIeTUYECKUIl ypOBEHb, BEUIECTBO, TEJO, OOBEM,
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arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKUE BETUUYMHBI M €IUHUIBI UX HU3MEPEHHUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTAaMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpabl, TOPHBIC TMOPOJBI, TOJIE3HBIC HMCKOMAEMbIEC, TOILIUBO,
pECYpPCHI.

TexHonmorusi: XWUMHUYECKass MPOMBIIUIEHHOCTh, METAJUIYPTHs, MPOU3BOACTBO
CTPOUTENIBHBIX  MAaTE€pUAJIOB,  CEIbCKOXO3SIMCTBEHHOE  IPOM3BOJCTBO,  IHILIEBAs
IIPOMBIIIJICHHOCTS, dbapmaneBTUYECKAS IIPOMBILIJIEHHOCTS, IIPOU3BOJCTBO
KOCMETHYECKHX  MpenaparoB, MNPOU3BOACTBO  KOHCTPYKIHOHHBIX  MATEPHUAJIOB,
AJIEKTPOHHAS POMBILLIEHHOCTh, HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSI K Pe3yJIbTaTaM OCBOCHHS 00yUYaIOIIUMHUCS
nporpaMMm CpeiHero oOmero o0pa3oBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydyHO-MeToauuecKoil OCHOBOM [Uisi pa3pabOTKH  IUIaHUPYEMBIX
pe3yibTaTOB OCBOEHUS MPOrPaMM CPEeIHEro 001Iero o0pa3oBaHusl SBISAETCS CUCTEMHO-
JEATEIIbBHOCTHBIN MOJIXO/I.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B  CTPYKTYype
JMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeIMeTa «XUMUsD» Ha YPOBHE CPEIHETrO OOILIETro
00pa30BaHMsI BBIJEJICHBI CIEAYIONINE COCTABIISIOIINE:

OCO3HaHHME OOYYAIOUIMMHCS POCCHUHUCKOM TIpaXAaHCKOM HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJU4Khe MOTUBALUU K O0YUYEHUIO;

LEJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

FOTOBHOCTh M CIIOCOOHOCTh OOYYarolMXCsl PYKOBOJCTBOBAaThCA B  CBOEH
JeATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMM, IPUCYIIUMU LIETOCTHON CHCTEME
XUMHUYECKOTO 00pa30BaAHMS;

HaJINYUE PABOCO3HAHUS SKOJIOTMUECKON KyIbTYPbl U CHOCOOHOCTH CTaBUTh LENU
Y CTPOUTH KU3HECHHBIE TUIaHBbI.

JIMYHOCTHBIE PE3yJIbTATHl OCBOEHUS MTPEAMETA « XUMHS» JOCTUTAIOTCA B €JUHCTBE
y4eOHOH M BOCHUTATEIbHOW AESTENBHOCTH B COOTBETCTBHM C T'YMaHUCTUYECKHMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LICHHOCTAMM U UJI€aJaMU POCCUIICKOTO
I'pa)X/1aHCKOT0 00IleCTBa, MPUHIATHIMU B OOIIECTBE HOPMaMH U MPaBUIIAMU MOBEICHMUS,
CIOCOOCTBYIOUIMMHU MPOLECCaM CaMOIO3HAHUsS, CaMOPa3BUTHUSI W HPABCTBEHHOIO
CTaHOBJICHUSI INYHOCTH 00YYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTra  «XUMHSD»  OTPaXaroT
c(OPMHPOBAHHOCTh  ONbITAa [O3HABATEIbHOM M  MPAKTUYECKOM  JIeATEeIbHOCTH
OOy4YaronmMxcs Mo peainu3alruy NPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro0 BOCIIMTAHUS

OCO3HAHMS OOYYAIONIMMKCS CBOMX KOHCTUTYLIHMOHHBIX MpaB W 00sA3aHHOCTEM,
YBKEHUS K 3aKOHY M IIPABOIOPSIIKY;

IPEACTABICHUS O COIHAIbHBIX HOPMAxX M MPaBUIIaX MEKINYHOCTHBIX OTHOIICHHI
B KOJIIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW MEATEIBHOCTH NMPH CO3JAaHUU YUEeOHBIX
NPOCKTOB, PEIICHUU YYeOHBIX W IMO3HABATEIbHBIX 3a]a4, BBIMOJHCHHH XHMHYECKUX
SKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX MPU aHAIU3€ PA3IUYHBIX BUJIOB YUEOHOH AESITEIbHOCTH;

2) IATPUOTHYECKOTO BOCTIHTAHMS:

LEHHOCTHOTO  OTHOUIEHUS K HCTOPUYECKOMY M HAYyYHOMY  HACIIEIUIO
OTEUYECTBEHHOW XUMUHU;

yBaXEHUSI K TMPOIECCY TBOpUeCTBA B OOJACTH TEOPUM U TMPAKTUYECKOTO
NPUMEHEHUsI XHWMHH, OCO3HAHHUSI TOrO, 4YTO JIOCTHMIKEHUS HAYKH €CThb pe3yibTaT
JUIMTENIbHBIX HAOIIOACHUH, KPONOTIIMBBIX S3KCIEPUMEHTAIBHBIX TOMCKOB, IOCTOSIHHOTO
TpyZa YYEHBIX U MPAKTUKOB;

MHTEpEca W IO3HABATEIbHBIX MOTHMBOB B IOJYYEHHH U TOCIEAYIOLIEM aHaIU3e
uHGOpPMAIIUU O IEPETOBBIX TOCTIKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CITIOCOOHOCTH OLICHMBATh CUTYalliH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, ODUECHTUPYSACHh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U OCTYIIKM CBOMX TOBAPHUIILIECH C MO3ULIMI
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUI ATUX MTOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPbI 310POBbSI:

HNOHMMAaHUs LIEHHOCTEN 3/10pOBOTO U Oe30macHoro oopasa *u3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY (DU3UYECKOMY U ICUXUYECKOMY
3JI0POBBIO;

cOONIO/IeHNs TMpaBwi 0€30MacHOro OOpallleHusT C BElleCTBaMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJI UHAMBUIYATBHOTO U KOJUIEKTUBHOTO O€30MacCHOIO
MOBEACHUS B CUTYALUSIX, YTPOKAIOIINX 3I0POBbIO U )KM3HU JIOACH;

OCO3HaHUSl TOCIEACTBUA U HENPUATUS BPEIHBIX MPUBBIUEK (YNOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPyA0BOTr0 BOCIMTAHMS

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4E€OHO-HCCIIEI0BATEIHCKON IESITEIbHOCTH,
OOIIECTBEHHO TOJIE3HOW, TBOPUECKON U JPYTUX BUJIAX JACSITEIBHOCTH;

YCTAHOBKM HA aKTUBHOE y4acTHUE B PEIICHUM MPAKTUYECKUX 3a/1ad COIMATbHOMN
HaIpaBJIEeHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

WHTEpEca K TMPAKTUYECKOMY H3ydeHHI0 Tpodeccuid  pa3lIuyHOro  poja,
B TOM YHCJIE HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUH M0 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYATHHOW TPAEKTOPUHN 00pa30BaHus,
Oynymeld mpodeccuu M peaju3alui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEHN K XMMUU, UHTEPECOB U MTOTPEOHOCTEH 00IIECTRA;
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6) IKOJOrH4eCKOro BOCIIMTAHMS

AKOJOTMYECKH I€JeCO00pa3HOro OTHOLIEHUS K NPUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHMUS )KU3HU HA 3€MIIC;

MIOHUMAaHUS TJOOATBHOIO XapakTepa HSKOJIOTMYECKMX MpoO0ieM, BIUSHHS
HDKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLMANIBHOU CpEABL;

OCO3HaHUsl HEOOXOAMMOCTH MCIIOJNb30BAHMS JOCTHKEHUM XUMHUH JUIsl pEIICHUs
BOIIPOCOB PAIMOHAIBHOIO MIPUPOJONOIb30BAHHS;

AKTHBHOTO HEINPUATUS ACUCTBUM, NPUHOCAIIMX BPEA OKPYKAIOIIEH IPUPOIHOU
cpelle, yMEHHUs MPOTHO3MPOBATH HEOJIArONpHUATHBIE 3KOJIOTMYECKUE MOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJU4Msl PA3BUTOIO 3KOJIOTHYECKOTO MBIIUIEHUS, 3KOJOTUYECKOU KYJIBTYPHI,
OMbITA AESATEIBHOCTA 3KOJOTMYECKOM HAINpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
UMU B N03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAIIBHON IMPAKTHKE, CIIOCOOHOCTU U
YMEHHMSI aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) HIEeHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MPAKTUKU;

MOHUMAaHUS CrieU(UKN XUMHUU KaK HAyKHU, OCO3HAHUS €€ poju B (popMUpOBaHUU
pallMOHANIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TMpEJCTaBICHUsI 00
OKPYKarUIEM MHUPE KakK O €IMHCTBE NPUPOJABI U UYEIIOBEKA, B MO3HAHUHU IPUPOIAHBIX
3aKOHOMEPHOCTEHN U pPelIeHUH Mpo0JieM COXpaHEHUs MPUPOJHOTO PAaBHOBECHS;

yOEXKIEHHOCTU B 0CO00I 3HAUMMOCTH XUMUH JJIs1 COBPEMEHHOM LIMBUIIU3AIMH: B €€
TYMaHUCTHUUYECKOW HAMpPAaBICHHOCTH W BaXXHOW PpOJIM B CO3JaHUU HOBOM 0a3bl
MaTepUaNbHOU KYJIbTYpbI, PEUICHUU TJIOOATBHBIX MPOOJEM YCTOWYUBOTO Pa3BUTHS
YEJI0BEUYECTBA — CHIPEBOM, YHEPTCTUYCCKOM, ITUIIIEBOM M SKOJIOTHYSCKON O€30ITaCHOCTH,
B Pa3BUTUM MEIUIMHBI, 00ECIIEYEHUU YCJIOBUU YCIEIIHOTO TpyAa U HKOJOTHYECKHU
KOM(OPTHOM >KU3HU KaXKI0TO YJIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH: IOHMMAaHMS CYUIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B ECTECTBEHHBIX HAayKax, CMOCOOHOCTH HCIOIb30BaTh IMOTyYaeMbIe
3HaHUS U1 aHaliv3a U OOBSICHEHUS SIBICHUM OKPYXKAIOIIETO MHUpPA U MPOUCXOASIINX
B HEM U3MEHEHUM, YMEHHs JAenaTh 0OOCHOBAHHBIC 3aKJIIOYEHHS Ha OCHOBE HAyYHBIX
(haKTOB ¥ UMEIOIIUXCS JAHHBIX C 1IEJIbIO TTOJTYYEHHUSI TOCTOBEPHBIX BHIBOOB,;

CITOCOOHOCTH CaMOCTOSITEIbHO MCMOJIb30BaTh XMMHUUYECKUE 3HAHUS JUISl PEIICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEPECA K ITO3HAHUIO U UCCIIEIOBATEIBCKOM AESATEIbHOCTH;

TOTOBHOCTH Y CLIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CAaMOOOPa30BaHMUIO,
K AKTUBHOMY ITOJYYEHHUIO HOBBIX 3HAHWUW MO XMMHHU B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTSIMHU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pasiuyHbBIX cdepax mnpodeccrnoHaabHOMI
JEATEIIbHOCTH.
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METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHS YU€OHOTO MpeaMeTa « XUMUs» Ha YPOBHE
CpellHero o01iero o0pa3zoBaHus BKIIOYAIOT:

3HAUYUMBbIE LTSI dbopmupoBaHUs MHUPOBO33pPEHUS oOy4Jaronmxcs
MEXKIUCIUIUIMHAPHBIE  (MEXKIPEIMETHbIE) OOIlIEHAYYHbIE TOHSTHS, OTpakarolue
L[ETTOCTHOCTh HAYYHOM KapTHUHBI MUpPa U CIIEHU(PUKY METOJOB MO3HAHMUS, HCIIOJIb3yEMBbIX
B €CTECTBEHHBIX Haykax (MarTepusi, BEIIECTBO, PHEPrus, SIBICHUE, MPOIECC, CUCTEMA,
Hay4YHBIH (DaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHs, UCCIEIOBAHMUE,
HaOIIOICHUE, U3MEPEHHE, SKCIICPUMEHT U JPYTHE);

yYHUBEpCalbHbIe Y4YeOHbIe JeWcTBUS (ITO3HABATENIbHBIE, KOMMYHHUKATHBHBIE,
pETyIATUBHEIE), oOecnieunBatomue (GopmupoBanue (HyHKIIMOHATHLHOW TPAMOTHOCTH U
COIIMAJIbHON KOMITIETEHIIUU 00Yy4aronxcs;

CIIOCOOHOCTh OOYYAIOIIMXCSl KMCIOJIB30BaTh OCBOCHHBIE MEXIAUCIIUIUTMHAPHEIE,
MHUPOBO33PEHUYECKHIE 3HAHUSI U YHUBEPCAIbHBIC YUeOHbIE IEUCTBUS B MO3HABATEIILHOU U
COIIMAJIbHOM ITPaKTHKE.

MeranpeaMeTHbIE pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATIbHBIMU YYEOHBIMU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

Ilo3HaBaTesibHbIe YHUBEpPCAJIbHbIE YUeOHbIEe HeiiCTBUS
ba3oBble JJoruueckue 1elcTBUA:

CaMOCTOSTENbHO (hOPMYJIUPOBATH U AKTYAJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENIEINIATh LEIH ACATCIBHOCTH, 3a/1aBasi IapamMeTpbl U KPUTEPUU UX JOCTHUKEHUS,
COOTHOCHUTB PE3YJIbTATHI JICATECIIBHOCTH C ITOCTABJICHHBIMU LIEJISIMU;

KCMOJIb30BaTh MPU OCBOEHUH 3HAHUIN MPUEMBI JIOTUYECKOTO MBILIJIEHUS — BBIACSATh
XapAKTEPHbIC MPU3HAKK TOHATHM W YCTAHABJIMBATh WX B3aWMOCBS3b, MCIIOJb30BATh
COOTBETCTBYIOIIHME TOHATHUS JIJIs1 0OBSICHEHUSI OTJETIbHBIX ()aKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHUS W KPUTEPUM JJIsl KJIACCU(PUKAIIMU BEIIECTB U XUMHUUYECKUX
pEaKLuii;

YCTAHABJIMBATh MIPUUYMHHO-CJICACTBEHHBIE CBSI3U MEXAY U3YUa€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYX JeHUs (MHAYKTUBHBIC, ICNYKTUBHbIC, 110 aHAJOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PACCMATPUBAEMBIX SIBIICHUSX,
(GhOpMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHATH B TPOLECCE TMO3HAHUSA, HCMOJIB3YEMbIE B XUMHUH CHUMBOJIMYECKHE
(3HAKOBBIC) MOJIECIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKHII 3HAK
(cuMBOJI) DJIeMEHTa, XUMHUYecKass (popmyla, ypaBHEHHE XMUMHYECKOW PEaKIUUd — MPH
peleHn y4eOHBIX MO3HABATENIBbHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHSTh Ha3BaHHBIC
MOJICJIBHBIE MPEACTABICHUSA [l BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMUYECKHX PEAKIUU.
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Bba3oBble ucciieaoBarebLCcKHe 1eHCTBUA:
BJIaJICTh OCHOBAMH METOJ 0B HAYYHOI'O ITO3HAHMS BEIIECTB U XUMHYECKUX PEAKLUI;
dbopMynupoBaTh 1€MW U 33Ja4d HCCIEAOBAaHUSA, UCIIOIb30BaTh MOCTABICHHBIC U
CaMOCTOATENHHO C(OPMYIMPOBAHHBIE BOIPOCH B KAU€CTBE MHCTPYMEHTA TIO3HAHUS U
OCHOBBI JUIsI (POPMHPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX
CYKICHUM;

BJIAJICTh HABBIKAMH CAMOCTOSITENBHOTO IUIAHUPOBAHUS U ITPOBEJECHUS YYCHUYECKUX
JKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUsA HaONIOJaTh 3a XOJOM Ipolecca,
CaMOCTOATENILHO MPOTHO3UPOBAaTh €ro pe3yibTaT, (OpMYIUPOBATH OOOOIIEHUS H
BBIBOJIBI OTHOCHUTEJIBHO JTOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHMS, COCTABIIATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;

MpPUOOPETaTh OIBIT YYCHHUECKON HCCIeA0BaTEIbCKON U TPOEKTHOM IeATEIHHOCTH,
IPOSIBIISATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIBHOMY ITOMCKY METOJI0OB PELLICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITI03HAHUS.

Padora ¢ undopmanueii:

OPHEHTHUPOBATLCSA B Pa3IMYHBIX MCTOYHHKAX WHPOpMANuu (HAYIHO-TIOMYJIIpHAs
JUTEepaTypa XMMUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAIIM3UPOBATh UH()OPMAILIMIO PA3TUYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLIEHUBATH €€ I0CTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(dbopMyIHpOBATH 3aMPOCH] U MPUMEHSTh Pa3IMUHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uHdopMaIuu, He0OX0IMMOM J1JIsl BBITIOJIHEHUS YU€OHBIX 3a7a4 ONPeIeIEHHOTO THIIA,;

mpuoOpeTaTh  OMBIT  HWCIOJIB30BAaHUS  WH(OOPMAITMOHHO-KOMMYHHKATHUBHBIX
TEXHOJOTHHA U Pa3TMYHBIX TTONCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpaduKu, TMarpamMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAayYHBINA SI3bIK B KA4e€CTBE CPEACTBA MpH paboTe ¢ XUMHUYECKOU
uH(pOopMaIuel: MPUMEHATh MEXNpPeIMeTHbIE ((PU3MUEeCKIe 1 MAaTEMAaTUYECKUE) 3HAKU U
CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

WCIIONIb30BaTh M TPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH.

KomMMmyHuKaTMBHBIC YHUBEpPCAJbHbIC y4eOHbIe 1elCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYX JaeMoill TeMbl B XOJ€ AHaliora u/uiu
JUCKYCCHUH, BBICKAa3bIBaTh UIECH, (HOPMYIHPOBATH CBOM IPEAJIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHHUS NTPEIJIOKEHHON 3a/1a4K;

BBICTYIIaTh C IMPE3EHTAlMUEld pe3yJbTaTOB I103HABATEIBHON JIEATEIBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHHKAMHU IPU BBITOJHEHUU
XUMHUYECKOTO 3KCHEPUMEHTa, MPAKTUYECKOHM paboOThl MO HCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, pealu3alud y4eOHOro mpoekTa U (HOPMYIHPOBATH BBIBOJIBI
[0 pe3yJbTaTaM IPOBEAEHHBIX MCCIEAOBAHUM IyTEM COTJIACOBAHUSA MO3ULHUMU B XOJIE
o0CyXeHrst 1 0OMEeHa MHEHUSMH.
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PeryasiTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE eliCTBUSA

CaMOCTOSITENIbHO  IUTAHUPOBATb M OCYIIECTBISATH CBOIO  I[MO3HABATEIbHYIO
NeSATEIbHOCTh, Ompenensss e€ 1end W 3aJaud, KOHTPOJIMpPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aJITOPUTM JCHCTBUI TP BBHITIOTHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aja4, BEIOMpaTh Hanbosee 3 OEKTUBHBIN CrIOc00 MX
pelieHus ¢ y4éTOM MOTyYeHUS! HOBBIX 3HAHUN O BEIIECTBAX U XMMHUECKUX PEaKIIMIX;

OCYUIIECTBJISATh CAMOKOHTPOJb CBOEH JEATEIBHOCTHM HA OCHOBE CaMOaHalu3a U
CaMOOIICHKHU.

IHNPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuyeckas XUMHUS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI O XUMUYECKONW COCTABIISIONICH €CTECTBEHHO-
HAay4YHOUW KapTHUHBI MUPA, POJIM XUMUHU B ITIO3HAHUU SIBIICHUI IPUPOJIBI, B POPMUPOBAHUHU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHAIBHONW IPaMOTHOCTH, HEOOXOAUMON
JUIS. pelieHUs NPaKTUUECKUX 3aJlad U HKOJOTHYECKM OOOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM CPEAE;

BJIAJICHUE CUCTEMOM XMMHUUYECKUX 3HAHNUW, KOTOPAs BKJIIFOYAET: OCHOBOIIOJIAraoIne
MOHATUS (XMMHYECKUN JJIIEMEHT, aTOM, JJIEKTPOHHAas OO0O0JI0YKa aTroMa, MOJIEKYJa,
BAJICHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas ¢opmyia
(pa3BépHyTas U COKpaIll€HHAas1), MOJIb, MOJIIPHAsI Macca, MOJISIPHBIA 00BEM, YTIEepOIHBIN
CKeTeT, PyHKITMOHANIbHAS TPYIIIA, PaAUKal, U30MEPUs, H30MEPbI, TOMOJIOTUYECKUHN PsIII,
TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOJA MW a30TCOIEpkALIME COEOUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHust oprannyeckux BeniecTB A.M. ByTiiepoBa, 3aK0OH COXpaHEHHSI MACChI
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUH SA3bIK XUMUU; MUPOBO33PEHUECKHE 3HAHMUS,
JeXalye B OCHOBE NMOHMMAaHUSA MPUYMHHOCTU M CUCTEMHOCTU XMMHUYECKHX SIBIICHH,
(bakToJOrMYecKue CBEIAEHUSI O CBOWCTBAaX, COCTaBe, MOJYYEHUH M Oe30MacHOM
WCIIOJIb30BAaHUU BAXKHEUIIMX OPraHUYECKHX BEHIECTB B OBITY M MPAKTUYECKOUN
JIESITEIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUM BBISIBISATH XapakKTE€pPHbIE TMPU3HAKU TOHSTHUH,
YCTAHABIIMBAaTh WX B3aWMOCBS3b, HCMOJIB30BaTh COOTBETCTBYIOIIME  TOHSTHUA
MIpY ONMCAHUM COCTaBa, CTPOCHUS U MPEBPAILICHUN OPTaHUYECKHUX COCTUHEHHIA;

chOPMHUPOBAHHOCTh YMEHHUH  HCIOJB30BaTh XUMHUUYECKYI)  CHUMBOJMKY JJIS
COCTaBJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamiéHHou) Gopmy
OPraHUYECKUX BEIIECTB U YPABHEHHN XUMHUYECKUX PEAKIUN, U3rOTABIMBATH MOJAEIH
MOJIEKYJI ~OPraHMYE€CKMX BEHIECTB Uil  WJUIIOCTPAllUM HMX  XHUMHUYECKOTO H
IIPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOPMHUPOBAHHOCTh YMEHWUW YCTAaHABIWMBATh NPHUHAMICKHOCTh HN3YYCHHBIX
OpraHMYECKUX BEIIECTB MO MX COCTABY M CTPOEHUIO K OINpPEACIIEHHOMY KiacCy/TpyIie
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COeIMHEeHUN  (YraeBOAOpPOAbl, KUCIOPOA M  a30TCoJepKallhe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUS 110 CHCTEMAaTHYECKOU
Homenknatype (IUPAC), a Takke NPUBOAUTH TPUBHAIbHBbIC HA3BaHUSl OTJEIbHBIX
OpPraHUYeCKHUX BEUIECTB (3TUJICH, IPOIUIICH, alleTUIICH, STUIICHTIIUKOIIb, TIIULEPHUH, (EHO,
dbopMmanbaerua, aneranbAerya, MypaBbHHas KHUCIOTa, YKCYCHAs KHCJIOTa, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAS KUCIIOTA, TIII0K03a, PPYyKTO3a, Kpaxmall, [eJUII0I03a, TIIUIIHH);

c(hOpPMUPOBAHHOCTH YMEHHSI OMPEIENIATH BUIBI XUMUYECKON CBSA3H B OPraHUYECKUX
COEJIMHEHHUAX (OJIMHAPHBIE U KPATHBIE);

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

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOEHUE, (PUINUYECKUE U
XUMHYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPTaHUYECKUX
BEIllECTB (METaH, 3TaH, 3TUJICH, MPOIMWIEH, aleTulieH, OyTaauen-1,3, MeTrmiOyTaaueH-
1,3, OGeH30y1, METaHOJ, A3TAHOJ, ATUJICHIJIMKOIb, TIUIEPUH, (EHOJ, aleTalbIeru,
MypaBbHHAasi U YKCYCHasl KUCJIOTBI, TJIFOKO3a, Kpaxmal, LEJUII0JI03a, AMUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh T'€HETHYECKYIO0 CBS3b MEXAY HUMU YpaBHEHUSMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTE€pPU30BaThb HCTOUYHUKHU YTJIEBOJOPOHOTO
ChIpbs (HE(Th, MPUPOIHBIA Ta3, yroyib), CIOCOOBI MX MEPEPadOTKH M MPAKTHYECKOE
IPUMEHEHUE IPOAYKTOB IepepaboTKy;

c(hOpMHUPOBAHHOCTH YMEHUM TPOBOJAUTH BBIUUCICHUS 10 XUMHUUYECKUM YPABHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA WM NPOJYKTAa PEAKIHH TI0
U3BECTHBIM Macce, OOBEMY, KOJMYECTBY OIJHOTO M3 MCXOAHBIX  BELIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BIIAJIETh CUCTEMOW 3HAHMI 00 OCHOBHBIX METOJax
HAay4YHOTO MMO3HAHUS, UCIOJIb3YEMbIX B XUMHH MPU W3YUYECHUH BEIIECTB U XUMHUYECKHUX
aBjeHUN (HAOMIOJIEHUEe, W3MEpPEHUe, DKCIEPUMEHT, MOJACIUPOBAHUE), HMCIOJIb30BATh
CUCTEMHBIC XMMUYECKUE 3HAHUS JJISI PUHSATHUS PEIICHUN B KOHKPETHBIX MKU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMEHEHUEM;

chOPMUPOBAHHOCTh YMEHUW COOJIIOATh TMpaBWIa TMOJIb30BAHUS XUMUUYECKOU
MOCY/101 U 1abopaTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPAaBUIIA OOPAIICHUS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIIMSIMU MO BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OIBITOB,;

chOpMUPOBAHHOCT, ~ YMEHHWM  IUIAHUPOBATh W BBIMIOJIHATh  XMUMHYECKUN
AKCHEPUMEHT (TIPEBpaIlEHUs OPraHUYECKUX BEIIECTB NPU HArpEBaHUU, MOJIYUYEHUE
ATUJIEHA W M3YyYEHHUE €ro CBOMCTB, KaU€CTBEHHbIC PEAKIMU OPraHUYECKHX BEIIECTB,
neHaTypanus OeNKOB MPU HarpeBaHUU, I[BETHBIE PEAKIIUU OCIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKU OE€30MaCHOCTHU MPHU OOPAILEHUHU C BEIIECTBAMU U JTaOOPATOPHBIM
000pyZOBaHUEM, MPENCTABIATh PE3YJIbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opme
3aMKiCH YPaBHEHUN COOTBETCTBYIOIIMUX PEAKIUi ¥ (POPMyIHpPOBATH BBHIBOABI HA OCHOBE
ATUX PE3YNbTATOB;
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COPMUPOBAHHOCTh ~ YMEHMH  KPUTUYECKHM  aHAJIU3UPOBATh  XUMHYECKYIO
MH(pOpMaIMIO, OJYyYaeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MaCCOBOM MH(pOpMAIUH,
WHTEepHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUIIa 3KOJOTHUECKH 11€JIECO00Pa3HOrO
NOBEJICHUS B OBITY U TPYJOBOM JIE€ATEIBHOCTH B IIEJIAX COXPAHEHMsI CBOETO 3/I0POBBS U
OKpYy’Karollleld MPUPOAHON Cpelpl, OCO3HABATh OINACHOCTb BO3JECHCTBUS Ha IKUBBIC
OpraHu3Mbl ONPEIEIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs cMbIci rokaszaTens 11K,
MOSICHSATh HAa TMPUMEPAX CHOCOObI yYMEHBIICHUS W MPENOTBPALEHUS HX BPEIHOTO
BO3/ICIICTBUS HA OpraHU3M YEJIOBEKa;

g O0yYarolmMXCsi € OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HAaHHWA OO0 OCHOBHBIX JOCTYIIHBIX METOJAaX T[O3HAaHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

U CIENbIX M CIA0OBUIANIMX OOYYarOIIMXCs: YMEHUE HCIOJIBb30BaTh Pelibe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMHU4ecKux GopMyl.

11 KJIACC

[IpenMeTtHbie pe3ysbTaThl OCBOEHHUS Kypca «OO0Ias ¥ HEOpPraHUYECKass XUMUSD)
OTPAKAOT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUIN: O XUMHUECKOU COCTABIISIFOIICH €CTECTBEHHO-
HAYyYHOW KapTUHBl MHpA, POJM XUMHUU B TIO3HAHWU SABJICHUM TPHUPOJBI, B
(GhOpMUPOBAHUU MBIIUICHUS U KYJIBTYPhI TUYHOCTH, €€ (PYHKIIMOHATLHOM TPaMOTHOCTH,
HEOOXOJMMOW NJIsi pEelICHUs] MPAKTHUYECKUX 3a7ad M IKOJIOTHYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJHOMN CPELE;

BJIaJICHUE CUCTEMOM XMMUUYECKNX 3HAHUW, KOTOPasi BKJIIFOYAET: OCHOBOIOJIATAOIIINE
MOHATHA (XUMHUYECKHI DJIEMEHT, aTOM, HM30TOM, S-, P-, O- BJIEKTPOHHBIC OpPOUTAIU
aTOMOB, VIOH, MOJIEKYJIA, MO/JIb, MOJIIPHBIN 00BbEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIEHUSA, XUMHUYECKas CBsA3b (KOBaJICHTHAas,
MOHHAs, METAJJIMYECKAs, BOJIOPOAHAS), KPUCTAJUIMYECKAs PEIIETKA, TUIIBl XUMUYECKUX
pEeaKLnii, pacTBOP, IECKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOJIUTUUECKAS TUCCOLUALMS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTb XHWMHUYECKOM pEaKIUu, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpUsS DJICKTPOJUTHUYECKON JTUCCOIMAIINH,
nepuoanuecknil 3akoH J[.M. MenzaeneeBa, 3aKOH COXpaHEHHSI MacChl BELIECTB, 3aKOH
COXpPaHEHHS U MPEBPALICHUS YHEPTUM MPU XUMHYECKUX PEaAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XHWMHUH, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MOHUMAHUSI MPUYMHHOCTH M CUCTEMHOCTH XUMHMUYECKUX SIBIICHHM, (PaKTOJOTHUECKHE
CBEJICHMS O CBOMCTBaX, COCTaBe, MOJYYEHUH U O€301TaCHOM HCIIOIb30BAaHUN BOXKHEHIITNX
HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOM NEITEIHHOCTH YEJIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEpPHbIE TMPU3HAKU TOHSITHUH,
YCTAHABIMBAaTh WX B3aWMMOCBS3b, HCHOJIb30BaTh COOTBETCTBYIOIIME  TOHSTHUA
IIPY ONMCAHUH HEOPTAHWYECKUX BEIIECTB M UX MPEBPAILICHUN;
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c(OPMHUPOBAHHOCTh YMEHHU  HCHOJB30BATh XUMHUYECKYIO  CHUMBOJUKY JJIsi
cocTaByieHUs (HOPMYJT BEIIECTB U YPABHEHU XUMHUYECKUX PEaKIUid, CUCTEMaTHUYECKYIO
HomeHknatypy (IUPAC) u TpuBHManbHble Ha3BaHHUS OTACIbHBIX HEOPTaHUYECKUX
BEILECTB (yrapHbIil ra3, yriaeKUCIbli ra3, aMMHAK, raliéHasi U3BECTh, HErallEHast U3BECTb,
IUTHEBASI COJA, MUPUT U APYTHE);

c(hOPMUPOBAHHOCTL YMEHHUW OINpPENENATh BaJCHTHOCTh U CTENEHb OKHUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU CBSI3H
(koBaJieHTHasi, MOHHAs, METAJJIMYeCcKas, BOJOPOAHAs) B COCAMHEHUSX, THII
KPUCTaJUIMYECKOW PEIIETKH KOHKPETHOTO BEIleCcTBa (aATOMHAs!, MOJIEKYJIIpHAsl, HOHHAS,
MeTaJUIMYecKas), XapakTep Cpebl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCAUHEHUM;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh NMPUHAMICIKHOCTH HEOPTaHUYECKUX
BEILIECTB IO MX COCTaBY K OIpPEAEIEHHOMY KJacCy/Tpylnie COEIWHEHUN (MpOCThIe
BEIIECTBA — METAUIbl M HEMETaJJIbl, OKCHJbI, OCHOBAaHHUS, KUCJIOTHI, aM(pOTEpHbIE
THJIPOKCH/IBI, COJIN);

c(OpPMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMbICI Nepuoauueckoro 3akona JI.U.
MenneneeBa M JEMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOUIYI0, OOBSCHUTEIBHYIO U
IPOrHOCTHYECKYIO (QYHKIIUY;

c(OPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE ATOMOB
XUMHAYECKUX dJIeMeHTOB 14 mnepuonoB Ileproguyeckol CHCTEMBI XUMHUYECKUX
anemenToB J[.M. MeHnpeneeBa, HCIONb3Ysl MOHATHS «S-, P-, d-dIIEKTPOHHBIC OPOUTAINY,
«QHEPreTUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB
XMMHYECKUX JJIEMEHTOB M MX COEIMHEHWHM MO nepuoaam u rpynnam llepmoanueckon
CUCTEeMBbI XUMHYeCKuX 3jieMeHTOB /(.M. MeHaeneena;

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIHNE XUMUYECKUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  Pa3IU4HBIX  KJIACCOB,  IOATBEPKIATh
CYLIECTBOBAHME TIE€HETHYECKOM CBSI3M MEXKIYy HEOPraHWYECKMMH BEIIECTBAMH
C IOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

cOPMUPOBAHHOCTh ~ YMEHHUS KJIACCU(PUIMPOBATh XUMHUYECKHE PEaKIHH 10
pa3TUYHBIM MTPU3HAKAM (YUCITY U COCTABY Pearupyrolnx BeIecTB, TEIIOBOMY d(PdekTy
peaklMi, HU3MEHEHHUIO CTENEeHE OKHUCICHUS JJIEMEHTOB, OOpaTHUMOCTH pPEaKlUu,
Y4aCTHUIO KaTalln3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABIIATh YPABHEHUS PEAKLMN PA3IMUHBIX THUIIOB,
MOJIHBIE M COKPAILEHHBIEC YPAaBHEHHsI PEAKI[il HOHHOTO OOMEHa, YUUTHIBAs YCIOBHUSI, IPU
KOTOPBIX 3TU PEAKLUHUU UAYT 10 KOHLA;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOJUTH  PEAKIMH,  TMOATBEPKIAIOIINE
KAUYECTBEHHBIN COCTaB PA3JIMYHBIX HEOPTaHWUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHWYECKUX BEILECTB;

cOPMUPOBAHHOCTh ~ YMEHHUH  pacKpbIBaThb  CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIU MOCPEICTBOM COCTABJICHUS IJIEKTPOHHOIO OajlaHca 3TUX
peaKkuuu;
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c(hOPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakiuy OT PA3IUYHBIX (HaKTOPOB; XapakTep CMELIEHUS XMMHUYECKOrO0 PaBHOBECHS
B 3aBUCMMOCTH OT BHEITHEro Bo3jaecTBus (mpunnun Jle larense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BATh XUMUYECKUE MPOIECCHI, JIKAIUE B
OCHOBE TMPOMBIIUICHHOTO TIOJYYEHUsS] CEpPHOM KHUCJIOTHI, aMMHakKa, a TakKxKe
c(hOpPMHUPOBAHHOCTH MPEACTABICHUIN 00 00X HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
npobiemMax XuMHUYECKOTO MTPOU3BOICTBA;

c(hOpMHUPOBAHHOCTH YMEHUHN MTPOBOUTH BHIYUCICHUS C UCTIOIb30BAHUEM TOHATHUS
«MaccoBas J10J1s1 BEIECTBA B PACTBOPE», 00BEMHBIX OTHOIIEHUH Ta30B IPU XUMUYECKHUX
peakIMsIX, MacChl BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO dddexTa
peaKuMy Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacCChl BEIIECTB, IPEBPALICHUS U COXPAHECHUS
SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUN COONIOAATh TMpaBWiIa IMOJIb30BAHUS XUMHUYECKOU
MOCY/10i U 1abopaTOpHBIM 000PYI0OBAaHUEM, A TAKXKE MPAaBUIIA OOPAIlIEHUS C BEIIECTBAMU
B COOTBETCTBUHU C UHCTPYKITUSIMHU IO BBITTOJTHEHUIO TA00PATOPHBIX XUMUYECKUX OTBITOB;

chOPMUPOBAHHOCTh ~ YMEHMM  IJIAHUPOBATh U BBIIOJHATh  XMUMHYECKUN
AKCHEPUMEHT (pa3jioKEHUE IMEepOoKCHAa BOJAOpPOJa B MPUCYTCTBUU KaTaau3aTtopa,
OmpeJieSICHHE CpeAbl PAaCTBOPOB BEILECTB C MOMOIIBI YHHUBEPCAIBHOTO WHJHUKATOPA,
BIIUSIHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKlUu, peakliui UOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIIMU Ha Cyib(dar-, KapOOHAT- U XJIOPUI-aHHUOHBI, Ha KATUOH
aMMOHWUSI, pelIEHUE KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTaisy 1 «Hemeramiby)
B COOTBETCTBUU C MPABUIIAMU TEXHUKU 0€30MaCHOCTH MPU 0OpaIlleHUH C BEIIECTBAMU U
JabopaTopHbIM  00OpyIOBaHUEM,  TPEACTaBIATh  PE3yJbTaTbl  XUMHUUYECKOTO
JKCIIEpUMEHTa B (opMmMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX pEaKIUid U
dbopMyIUpOBaTh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

cOPMHUPOBAHHOCTh ~ YMEHUM  KPUTUUECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
uHdopMaIMIo, TOJY4aeMyld H3 pPa3HbIX HCTOYHMKOB (CpeICTBAa  MacCOBOU
KOMMYHUKaIu, TuTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHUH COOIOATh TIPaBUiIa SKOJIOTUYECKH 11eIe€CO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOU ACATEIBHOCTU B IIENIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpY’Karolel MNpUpPOTHON Cpeibl, OCO3HABATh OMACHOCTh BO3JCUCTBUS Ha KUBbBIC
OpraHU3MBbl ONPEACIEHHBIX BEUIECTB, MOHUMAas cMbIci nokazarens 111K, noscHaTe Ha
puMepax CrocoObl YMEHBIIEHUS U TPEAOTBPAICHUS WX BPEIHOTO BO3JCHUCTBUS Ha
OpraHu3M YeJIOBEKa;

JUIsE  OOYyYaroIIMXCsi C OTPAaHUYCHHBIMU BO3MOYKHOCTSMH 37I0POBbS: yMEHHE
MPUMEHSATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUISL CJIETIBIX M CIA0OBUASIIMX OOYyYaromMXCsS: YMEHHME HCIOJIb30BaTh PEibe)HO
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins aist 3anucu XumMudeckux Gopmyi.
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10 KJIACC
HanmenoBanue
Ne KommuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TEM [IporpammHoOE cofepKaHue
n/m 9acoB 00yYarommxcst
y4eOHOro npeaMera

Pa3nen 1. TeopeTnueckue 0CHOBbI OPraHMYeCKO XUMHH

[Tpenmer 3
OpraHUYECKON XUMUHU.
Teopus crpoenus
OpraHUYEeCKUX
COEAUHEHU

A.M. bytneposa

IIpenmeT opraHu4EeCKON XUMUH:

€€ BOSHUKHOBEHUE, Pa3BUTHE U
3HAYEHHUE B IOJIYYEHUU HOBBIX BELIECTB
Y MatepuainoB. Teopus CTpoeHus
OPraHUYECKUX COCIUHECHUMN

A.M. bytnepoBa, €€ OCHOBHbIE
nosioxkeHusi. CTpyKTypHbI€ (OPMYJIBI
OpraHn4ecKux BemecTs. ['omonorus,
n3oMepust. XUMHUYECKas CBSA3b

B OPTaHUYECKUX COCMHECHUSX: KPATHBIC
CBSI3H, G- U T-CBSI3H.

[IpeacraBnenue o KiaccCupuKauu
opranM4eckux semects. Homenknarypa
OPTaHUYECKUX COCAUHECHUMN
(cucTeMarnueckas) U TpPUBUAIbHbBIC
Ha3BaHUS BAXKHEUIINUX MTPEICTABUTEIICH
KJIACCOB OPraHUYECKUX BEIECTB.
JKCNePUMEHTAIbHbIE METOAbI
U3yYeHHS BeleCTB U UX NpeBpallleHuii:

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATUM (BBIABIATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABJIUBATH UX
B3aMMOCBS3b.

[IpUMEHATH OJIOKEHUS TEOPUU
CTPOEHHUS OPraHUYECKUX BEIECTB

A. M. BytnepoBa j1st 00bsiCHEHUS
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX
COCTaBa U CTPOEHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOMH,
COKpaIéHHOM ) (PopMyIT OpraHUYECKUX
BEIIECTB.

OnpenensiTe BUIbl XUMUYECKON CBS3H
(onvHapHbBIE, KPATHBIE) B OPraHUYECKUX
COEIMHEHUSX.

PackpsIBaTh poJib OpraHU4E€CKOM XUMUN
B IPUPOJIE, XaPAKTEPU30BAThH €€
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e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3IamMu
OpPTraHUYECKUX BEIIECTB U MaTepUaiaMU
Ha UX OCHOBE;

— OIBITHI IO MPEBPAILICHUIO
OpraHUYeCKUX BEIECTB IPU HArPEBaHUU
(rutaBieHue, 0OyTJIMBaHUE U TOPEHUE).

e JlabopaTopHBIE OTBITHI:

— MOJIEJIMPOBAHHUE MOJIEKYJI
OpTraHUYECKUX BEIECTB

3HAYEHHUE B KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSI3b C APYTUMHU
HayKaMH.

HabmroaTe 1 onuceiBaTh
J€EMOHCTPALIMOHHBIE OMBITHI; TPOBOIUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PabOTHI

Hroro no pazneny

Pa3nen 2. YrieBoaopoabl

2.1 | [IpenenbHbIC
YTIEBOIOPOIBI —
AITKAHBI

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHM psiA. MeTaH 1 3TaH —
MPOCTEUINE MPEACTABUTENH ATKAHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckrue 1 XuMHUYEeCKIe CBONCTBA
(peaxkuuu 3aMeIeHHs U TOPEHUS),
HaXOXKJEHUE B IPUPOJE, ITOTYUEHUE U
MpUMEHEHHUE

2.2 | HenpenenbHbIE
YTIEBOIOPO/IBL:
QJIKEHBI, AJIKATUCHBI,
AITKAHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH PsiA. DTHIIEH —
IIPOCTEUILINH ITPEICTABUTEND AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
busznyeckrue 1 XuMUYECKUE CBOWCTBA
(peakuuu ruIpupOBaHMUs,
raJIOr€HUPOBAHMs, THIpaTaLlUY,

PackpbIBaTh CMBICT U3Y4aE€MbIX
MOHATUM (BBISIBIIATH X XapaKTEPHBIE
MPU3HAKH ), YCTAHABJIUBAThH UX
B3aMMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOILIHE ITOHATHS

MIPU ONKUCAHUU COCTABA, CTPOEHUS U
MPEBPAIIEHUN OPraHUYECKUX
COCIMHECHMM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUIsl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI€HHOM ) (hOpMyYJT OpraHUYECKUX
BELIECTB.

VYcranaBiauBaTh NpUHAMJICKHOCTD
BEILIECTB K OIPEAEIEHHOMY KJIacCy
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OKHUCIICHHUSI U TTOJTUMEPHU3ALINH )
HaXOXJICHUE B PUPO/IC, TOTYYEHUE U
MIPUMEHEHUE.

Ankaauensl: Oyraauen-1,3 u
MeTwiOyTagaueH- 1,3, xumuueckoe
CTPOEHHUE, pEaKIUs MOJIMMEpPU3aALINH,
pUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa 1 PE3UHBI).

AJIKUHBI: COCTaB M 0OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUH P/,
AIIETUJIEH — POCTEUIITUI
MPEJCTABUTENh AJIKHHOB: COCTAB,
XUMHUUYECKOE CTpOCHUE, (PU3nUecKue u
XUMHYECKUE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
TUJpaTally TOPEHUS ), HAXOXKICHUE

B IIPUPO/IC, TTOTYUYEHUE U TPUMEHEHUE

2.3

ApomaTtuyeckue
YTIIEBOAOPOABI

ApeHbI: 6€H30JI U TOTYO0J], COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bU3UYECKUe U XUMHYECKHUE CBONCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), IOTyYEHUE

1 IpuMeHeHne. BiausHaue 6en3ona

Ha OpraHu3M 4ejioBeKa. [ 'eHeTuueckas
CBSI3b YTJIEBOJIOPOJIOB

YTJIEBOJIOPOJIOB 1O COCTaBY U
CTPOCHUIO, HAa3bIBATh UX

10 CUCTEeMAaTHYECKOM HOMEHKJIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YTJIEBOJOPOIOB.

OrnpenensiTe BUAbI XUMUYECKOU CBA3U
B MOJIEKYJIaX yTJeBOJIOPOJIOB;
XapaKTeprU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
npUMeHeHue, GU3NIECKUe 1
XUMHYECKHUE CBOMCTBA, BaXKHCUIIIHNE
CIIOCOOBI MOTYYEHUST TUTTUIHBIX
MPEJCTABUTENICH Pa3INUHBIX KJIACCOB
yTIIE€BOJ0OPOIOB (METaHa, ITaHa,
ATUIJICHA, alleTHIICHA, OyTaanena -1,3,
OeH30J1a, TOJIyOJIa).

BBISIBISTE TEHETHYECKYIO CBSI3b MEXKTY
YIJIEBOJIOPOIAMH U TIOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIMi C UCITOJIb30BAaHUEM

CTPYKTYPHBIX (hOpMYI.
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2.4

[Ipupoaubie
UCTOYHUKH
YIJIEBOJIOPOIOB U UX
nepepadoTKa

[Tpuponanslii ra3. [lomyTHbie HEPTAHbBIE
ra3el. Hed T 1 €€ mpoucxoxaeHue.
Crnioco0bl nepepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Katanmutuyeckuid). ITpoayKTel
nepepadoTKU HEPTH, UX TPUMEHEHHUE
B [IPOMBILUIEHHOCTHU U B OBITY.
KameHHBI yroyib ¥ IPOIYyKTHI €T0
nepepadboTKH.

JKCIePUMEHTATbHbIE METOABI
U3y4eHHs BellecTB

U UX NPeBpalleHui:

e JleMOHCTpanuu:

— komtekuuu «HepTb» u «YTomby;

— BujgeodparmMenT «Bynkanuzamms
PE3UHBDY.

e JlabopaTopHBIE OTIBITHI:

— KauyeCTBEHHOE OIPEIECTICHUE YIIIepoaa
Y BOJIOPOJIa B OPraHMYECKUX BEUIECTBAX;
— O3HAKOMJICHHE C 00pa3IiamMu
IJ1aCTMAcCC, Kay4yKOB U PE3UHBI;

— MOJICJIMPOBAHNUE MOJIEKYT
YTJIEBOAOPOIOB U
rajloreHONPON3BOAHBIX.

e [IpakTuueckue paboTHI:

Ne 1. ITosrydenue 3TuIeHA U U3YYEHHE
€ro CBOMCTB.

XapakTepu3oBaTh HCTOYHUKHU
YTJIEBOJIOPOJTHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroJyb), CIOCOOBI KX
nepepaboTKU U MPAKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HAOJII0JIEHUE U OIMCAHUE XUMHUUECKOTO
AKCIIEpUMEHTA (JJaOOPATOPHBIE ONBITHI U
paKTHYeCKue paboThl).

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abOpaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYJIbl U 000PYIOBAHHUS, a TAKKE
npaBujIaM oOpalleHusl C BeIeCTBaMU

B COOTBETCTBUU C MHCTPYKIUSIMU
BBITIOJIHEHUSI Ta0OPATOPHBIX ONBITOB U
NPAKTUUECKHUX padoT M0 MOJIYYEHUIO U
U3YYEHUIO0 OPraHUYECKUX BELIECTB.
IIpencraBiATs pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPAaBHEHUM COOTBETCTBYIOLMX PEAKLINI
U JIeN1aTh BHIBOJIBI HA UX OCHOBE.
[1IpoBOANTE BEIYUCIICHUS

JUTSL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(bopMyIIbl OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMUYECKON pEeaKI1u.
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e PacuéTHbIe 3a/1aUH:

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB
XMMHUUYECKHUX DJICMCHTOB;

— Pacy€Thl 10 YPABHEHUIO XUMUYECKOM
peakuuu

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISATH CBOIO [TI03HABATEIbHYIO
NESTEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
JeSITETbHOCTH

Hroro no pazgeny

13

Pa3nen 3. Kucjopoacoaep:ka

e OPraHu4eCKue COCAUHCHUA

3.1

Crouptsl. PeHON

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOCHHE, PU3NIECKHE K XUMUYECKUE
CBOMCTBA (peaKUu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOIaMH,
ropeHue), npuMeHeHue. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JECHCTBHE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaToMHbI€ CIUPTHI: ATUICHTJIUKOJIb
Y TJIULEPUH, XUMUYECKOEe CTPOCHHE,
dbuznyecKre 1 XMMUYECKUE CBONCTBA
(B3auMOJI€MCTBHE CO IIECTOYHBIMU
MeTaJlIaMH1, KaYeCTBEHHAs PEaKIUs
Ha MHOTOATOMHBIE CITUPTHI).
duznogornyeckoe AeHicTBUE

Ha OpraHu3Mm uesoBeka. [[puMmeneHue
[JIMIIEPUHA U ATHUJICHTIIUKOJIS.

PackpbIBaTh CMBIC U3y4aeMBbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABINBAThH UX
B3aMMOCBS3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIMNE TTOHATHUSA

IIPY ONMCAHUU COCTaBA, CTPOCHUS U
MIPEBPALICHUN OPraHUYEeCKUX
COCIMHEHMM.

Hcnonp30BaTh XUMUYECKYO CUMBOJIUKY
JUISL COCTABIICHUSI MOJIEKYJISIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIIE¢HHOM ) (hOPMYJT OpTaHUUECKUX
BEILIECTB.

YcraHaBauMBaTh NPUHAJIEKHOCTD
BEILIECTB K OIPEAECICHHOMY KJIacCy

10 COCTaBY U CTPOEHHUIO, HA3bIBATh UX
II0 CUCTEMATUYECKON HOMEHKJIATYpE;
MIPUBOJAUTH TPUBHAIbHBIEC HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
buznyecKre 1 XUMUIECKIE CBOMCTBA
dbenona. TokcuuHocTs (peHoIIa, ero
(hU3M0I0TNYECKOE JIEUCTBUE

Ha opraHu3M uenoseka. [Ipumenenune
dbeHomna

3.2

AJBIETUIBIL.
KapOoHOBBIE KUCTOTHI.
CrnosxHblie 3Gupsb

Anpaeruapl: GopMaibaeTua U
areTanbAeTu, XAMHUUECKOe CTPOCHHE,
¢duznyecKkue 1 XuMUYECKHe CBOMCTBA
(peakuuy OKUCICHHS 1 BOCCTAHOBJICHMUS,
KauyeCTBEHHBIC PEAKIINH ), TIOJTYUCHHUE U
pPUMEHEHHE.

OIHOOCHOBHBIE MPEEIIbHBIC
KapOOHOBBIE KHCIIOTHI: YKCYCHAsI
KHCJI0Ta, XUMUYECKOE CTPOEHHE,
buznyeckrue 1 XuMU4YEeCKIe CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOTTYUCHHUE U
npuMmeHenue. CteapruHoBas v OJI€MHOBas
KHUCTIOTHI KaK MPEICTAaBUTENIN BBICIIINX
KapOOHOBBIX KUCIOT. MbLIIa KaK COJH
BBICIIINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE JICHICTBUE.

CrnoxHble 3(pupbl Kak MPOU3BOIHbIE
KapOOHOBBIX KUCIOT. ['niponus
CII0KHBIX 3GUPOB. JKHUpHI Kak

OTAEJbHBIX MPEICTABUTEIECH
KUCJIOPOJICOICPKAIMNX COEAUHECHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
NpUMEHEHUe, PU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOTYYEHUSI THTUYHBIX
MIPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMX COCTUHEHUIN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaeruia,
aneTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
IEJUTIOJIO3b] ); BBISIBIISITH TEHETHUECKYIO
CBSI3b MEK/ly HUMH U TOATBEPKAATh €&
HaJIMYue YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMHYECKUX
PEaKIMI C UCITOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYJI.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEpPU30BaTh UX 3HAUCHUE

TS )KU3HEAEATEIIbHOCTA OPTaHU3MOB.
Oco3HaBaTh OMACHOCTb BO3JCHCTBUS
Ha KMBBIE OPTaHU3MbI OITPEACICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSICHAThH

Ha MpUMepax CrocoObl YMEHbIIECHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIINX
KapOOHOBBIX KUCIOT. ['uApOIN3 )KUPOB

3.3

YTeBoanl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
noscaxapubl). [roko3a —
IIPOCTENIINI MOHOCAXapHI:
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nYecKue 1 XMMUYECKHUE CBOMCTRA
TJTFOKO3BI (B3aMMOCHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIA
cepeopa(l), BoccTaHoBieHUE, OPOKEHHE
TJIFOKO3b1), HAXOXKJICHHUE B MPUPOJIE,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIeCKast
POJIb B KU3HEIESITEIILHOCTH OpraHu3Ma
yenoBeka. dorocuntes. pykTo3a kak
H30MEp TITIOKO3HI.

Caxapo3za — mpeCTaBUTEIb
JMCaxapuaoB, TUAPOIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIE U PUMEHEHHE.
Kpaxwman u nemirono3a Kak mpupoIHbIe
MOJIMMEPHI: CTPOEHUE Kpaxmaia u
IEJUTIOJIO3b], (PU3NIECKUE K XUMUIECKUE
CBOMCTBa Kpaxmaja (TUAPOJIH3,
KaueCTBEHHAS PEAKIIHSI C HOJIOM).
DKCcrepUMeHTATbHbIE METObI
U3y4YeHMs BellleCTB U UX NMpeBpalleHuii:

U TIPEJIOTBPAIICHUS UX BPEIHOTO
BO3/ICICTBUS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHUE,
HAOJII0JICHUE U OITMCAHUE XUMHYECKOTO
IKCIIepUMEHTa (71a00paTOPHBIE OTBITHI U
MpaKTUYECKHUE PabOThI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
NoCyZbl U 000pYIOBaHUS, a TAK¥Ke
MpaBuiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJTHEHUSI TAOOPATOPHBIX ONBITOB

Y IPAKTUIECKUX padOoT M0 MOTyUYEeHHUIO
Y U3yYEHUIO OPraHMYECKUX BEIIECTB.
[IpencraBasTs pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIIUX PEAKIINI
U JIeTIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOANTH BHIUUCIICHUS

TUTSL OTIPEIEIICHNST MOJICKYIISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMHUYECKOHN peakIny.
CamMoCTOATENBHO MIAHUPOBATH U
OCYILECTBIISITh CBOKO [TI03HABATEIbHYIO
JESITENIbHOCTD; MPUHUMATh AKTUBHOE

32




denepanbHas padbouas nporpamma | Xumust. 10—11 knaccer (6a30BbIil YPOBEHB)

e JlabopaTopHBIE OMBITHI:

— TOpPEHUE CIIUPTOB;

— B3aMMOJICWCTBUE IIUIIEPUHA

¢ ruapokcugom meau(Il);

— KaueCTBEHHBIE PEAKIUU AJIbJICTUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCUIOM
meau(Il));

— B3aUMOJCHCTBHUE Kpaxmaia ¢ HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOM
KHUCJIOTHI.

e PacuérHble 3a1auu:

— ONpENEIICHUE MOJIEKYJIAPHOU
(bopMyJITbI OPraHNMYECKOTO BEIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX JIEMEHTOB U 10 Macce
(o0beMy) IPOTYKTOB CrOpaHus;

— pacy€Thl MO0 YPABHEHUIO XUMUYECKOM
peakiuu

y4acTue B TPYIIOBON yueOHOU
JIEATEIIbBHOCTH

Hroro no pasneny

13

Paznen 4. A3oTconep:kaiiue opranHnvdecKue coeInHeHUs!

4.1

AMUHBI.
AMWHOKHUCIIOTHI.
benku

3

AMMHBIL: METWJIAMHH — IPOCTENIINI
[IPEICTABUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOEHUE, (PU3NYECKUe U
XMMHUYECKHE CBOMCTBA (PEaKLUU

PackppiBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABINBAThH UX
B3aUMOCBSI3b, UCI0JIb30BAThH
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C KHCJIOTAaMU U TOPEHUS ), HAXOXK/ICHUE

B IIPUPOJIE. AMUHOKHUCIIOTHI KaK
amM(pOoTepHbIC OPraHUYECKHUE COCTUHEHUS.
duznyeckre U XUMUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIUINHA).
buonornyeckoe 3HaueHNE aMUHOKHUCIIOT.
CuHTEe3 MenTHI0B.

benku kak npupoHbIe MOTUMEPHI.
[lepBruuHas, BTopuyHas U TPETHYHAS
CTPYKTypa O€IKOB. XUMHUYECKHE
CBOMCTBa OEJIKOB: THJIPOJIU3,
JeHATypaIns, KAYCCTBEHHBIC PEAKITUN
Ha OeJIKH.

IKCcNnepUMeHTATbHbIE METO/bI
U3Yy4YeHMs BellleCTB ¥ X MpeBpalleHHii:
e JleMOHCTpaIuu:

— JIeHaTypaiusi 0€JIKOB MpU HArPEBaHUHU;
— I[BETHBIC pEaKIIUK OCIKOB

COOTBETCTBYIOIINE OHATHS
IIPU ONHCAHUU COCTABA, CTPOEHUSA U
MPEBPALIEHAN OPTraHNYECKUX
COEIUHCHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOM ) (hOpMyYJT OpraHUYECKUX
BELIECTB.

Onpenensars MPUHALIEKHOCTh BELIECTB
K OINPEIECICHHOMY KJIAcCy MO COCTaBY U
CTPOEHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJUTH TPUBUAIIbHBIE HA3BAHUS
OTJIEJBHBIX IIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHUYECKHE CBOMCTBA, BaXKHEHIILINE
CHOCOOBI MOTYYEHHS TUITUYHBIX
MpeICTaBUTENEH a30TCOACPKALTUX
COEIMHEHH (METHJIAMUHA, TJIUIINHA,
OECJIKOB).

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

JUISL OpraHu3Ma YeI0BEKA.
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Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — HAOJII01aTh U
OMUCHIBATH JIEMOHCTPALIMOHHBIN
AKCIIEPUMEHT.

CaMoCTOSITENBHO MJIAHUPOBATH U
OCYIIECTBJISTH CBOIO MTO3HABATEIBHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B IpyINIoBoil yueOHOi
JESATEIBHOCTH

Hroro no pazaeny

3

Pa3nein. 5. BeicokoMouieKyJ/IsIpHbIE COeINHEHUS

5.1

IInacTtmaccnl.
Kayuykn. Bomokna

2

OCHOBHBIE IOHATHSI XUMHAHN
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMED, ITOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALINH, CPEIHSIA
MoJIeKyJsipHas macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MTOJMMEPU3ALUS U
MOJINKOHJICHCALIHSL.

[TnacTMaccel (HOJUATUIIEH,
MOJIATIPONWIIECH, TOJIMBUHUIXJIOPU/,
nosnctupoit). HatypanbHslii u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BonokHa: HaTypasibHbIe
(XJI0MOK, EPCTh, MIENK),
HCKYCCTBEHHBIE (aLIETaTHOE BOJIOKHO,

BiageTs nzydaeMbpIMM XUMHYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3Y4aeMbIX MOHATUIA U IPUMEHSTh 3TH
MOHATHUS IIPYU ONMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEIIECTB,

JU1s1 OOBbSICHEHUS OTAENIbHBIX (DaKTOB U
SIBJICHUU.

Hcnonbs30BaTh XUMUYECKYIO CUMBOJIMKY
JUTSL COCTaBIICHUS CTPYKTYPHBIX (hOpMYIT
BEILIECCTB U YPABHEHUM PEaKLUN
MOJINMEPU3ALIUU U MOJTUKOHIEHCALUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOKCTBA Kay4yKOB,
HauboJIee pacpOCTPaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHNE
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BHCKO03a), CHHTETHYEeCKHEe (KarpoH 1
JIaBCaH).

JKCHePUMEHTATIbHbIE METOAbI
HU3yYeHNsI BelIeCTB U UX NMpeBpalleHuii:
e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3aMu
MIPUPOJHBIX Y UCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAYYyKOB

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

Htoro mo pazneny 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC
HaumenoBanue
No KomnuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3liesioB U TeEM [IporpammHOe cofepxaHue
\IT YacoB oOy4Jaronuxcs

y4eOHOTO IpeaAMeTa

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

11

CtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH U
[Tepuoanueckas
CUCTEMA XUMUYECKHUX
AJIIEMEHTOB

J.1. MenneneeBa

3

Xumunyecknii 3neMent. AtoM. Coctas
aToOMa, U30TONBI. DIIEKTPOHHA
0001104Ka. DHEPreTUYECKUe YPOBHH,
MOJypOBHU. ATOMHBIEC OpOUTAIIH,

s-, p-, d-, f-anmemenTer. OcobeHHOCTH
pacrpeesieHUs 3JIEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJbIX U
OOJIBIIIUX TIEPUOJIOB. DJIEKTPOHHAS
KOH(UTypaIus aTOMOB.
[Teprnoanyeckuii 3aK0H 1
[Tepuoauueckast cucteMa XUMHUYECKUX
anemenToB 1. 1. MenneneeBa. CBs3b
NEePUOANYECKOI0 3aKOHA U
[Tepuoauyeckoii CUCTEMbI XUMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB 1 00pa3yeMbIX UMHU MPOCTHIX
U CJIOKHBIX BEIIECTB IO rpyImnam u
nepuoaaM. 3Ha4eHHE MePUOANIECKOTO
3aKOHA U CUCTEMbI XUMUYECKUX

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATUM (BBISBIISTH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOANYECKOTO
3akoHa /1. 1. MenpeneeBa u
JIEMOHCTPUPOBATH €TI0
CUCTEMAaTU3UPYIOIIYIO,
OOBSCHUTETFHYIO M IPOTHOCTUYECKYIO
byHKIMY.

XapakTepu3oBaTh JEKTPOHHOE
CTPOCHHUE ATOMOB XUMUYECKHUX
aneMeHTOB 1-4 nepruoaoB, UCHIONB3YS
MOHSATHS S-, P-, 0-2/1eKTPOHHBIC
opOuTaNH, YHEPTETUIECKHE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
HM3MEHEHHS CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COCIUHCHUU

10 MEPUOJIaM U TPYyIIIam
ITeprnoanyecko CUCTEMBI

J1. 1. Menaeneena
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anemeHToB JI.1. Menaeneera

B Pa3BUTHU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsI BeIeCTB U UX NMpeBpallleHuii:
e J/leMoHCTpauu:

Bunet Tabmui «Ilepuogudeckas cuctema
XUMHUYECKHUX DJIEMEHTOB

.. MenneneeBay»

1.2

CtpoeHue BeliecTna.
Mmuoroo6pasue
BEIIICCTB

CrpoeHue BeuiecTBa. XUMHAYECKas CBA3b.
Bunbl (koBajieHTHasi HEMOJSIpHAs U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHHU3MbI 00Pa30BAHUST XUMHUUECKOI
cBs3U (OOMEHHBII U JIOHOPHO-
akIenTopHslii). BomopoaHas cBsi3b.
BanenTtHOCTS.
DJIEKTPOOTPHUIIATEILHOCTh. CTETIEHb
okucieHus. KaTHoHbI 1 aHUOHBL.
BemectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHUS.

3aKOH MOCTOSHCTBA COCTAaBA BEIIECTRA.
Tumbl KPUCTATITUYECKUX PEUIETOK U
CBOWCTBA BEILIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnsie pactBopbl. KonnuecTBeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast
JI0JIsl BEIIECTBA B PacTBOpPE).

PackpbIBaTh CMBIC H3y4aeMbIX
NOHATUH (BBLACIIATH UX XapaKTEPHBIE
MPU3HAKKN) U IPUMEHATD 3TU NOHATHUS
IIPY OIMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, JJIs1 00bSICHEHUS OT/IETbHBIX
(haKTOB U SBJICHH.

Onpenensars BUABI XUMUYECKOHN CBSI3U
(KOBaJICHTHOM, UOHHOM,
METaJUIMYECKOU, BOJOPOIHOM)

B CO€IUHEHUSX; TUI KPUCTAIIMYECKOM
PELIETKA KOHKPETHOTO BELIECTBA.
Onpenensatb BAIGHTHOCTh U CTENIEHb
OKHUCJIEHUS] XUMHYECKHUX 3JIEMEHTOB

B CO€IMHEHUSAX PA3JIMYHOrO COCTABA.
[IpoBOINTH BBIYHCIEHUS

C UCIIOJIb30BAHUEM ITOHATHS «MACCOBAS
JI0JIS BEILIECTBA B PACTBOPEY.

BianeTs n3ydyaeMbIMA XUMHYECKAMHA
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Krnaccudukanms HeopraHHueCcKux
coenuHenuid. Homenknarypa
HEOPraHWYECKHUX BEIICCTB.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHHUs BelIeCTB M UX NpeBPallleHHii:
e JleMOHCTparMu:

— MOJIETTU KPUCTAJUTMYECKUX PEIIETOK.
e PacuérHbie 3agauu:

— pacyeThl C UCTIOIb30BAaHUEM MOHATHUS
«MaccoBast J0JII paCTBOPEHHOTO
BEILIECTBA»

13

XUMHUUYECKUE
peaxkuuu

Xumnueckas peakuus. Knaccupukanus
XMMHUYECKUX PEAKLUN B HEOPTaHUYECKOU
Y OPTaHUYECKON XUMUU. 3aKOH
COXpPaHEHUS MACCHI BELIECTB; 3aKOH
COXPAHEHUS U NPEBPALLECHUS SHEPTUU
IPU XUMUYECKHUX PEaKLUsX.

CKopoCTb peakiivu, €€ 3aBUCUMOCTh

OT pa3IM4uHbIX pakTopoB. OOpaTHMbIe
peakuuu. XUMUYECKOE PABHOBECHE.
@aKTOpBI, BIUAIOLINE HA COCTOSTHUE
XUMHAYECKOTO PAaBHOBECHSI.

[Tpunnun Jle [larense.
DNEKTPOIUTHYECKAS TUCCOLIUALIMSL.
CunbHble U ciiadble anekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KUCJIAs,
HEWUTpaJIbHAs, eJI04YHast. BonopoaHbiin

TTOHSTHSIMH.

OOBICHATH 3aBUCUMOCTh CKOPOCTH
XUMUYECKOUN PEAKIIUU OT Pa3TUIHBIX
(hakTOpoB.

Onpenensatb XxapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS

B 3aBUCHMOCTH OT BHEIITHETO
BozjeiicTBus (mpunuun Jle [latensbe).
CocTaBisiTh ypaBHEHUS peaKIUi
Pa3TUYHBIX THUIIOB; TIOJHBIC
COKpaIl€HHbIC YPABHEHUS pPeaKIuit
MOHHOTO OOMEHA, YYUTHIBAs yCIOBHUSI,
MIPY KOTOPBIX ATH PEAKITUU UAYT

JI0 KOHIIA.

Hcronp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOJFOICHHUE U ONTUCAHNE XUMUYECKOTO
HKCIIEpPUMEHTA (JIEeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
PabOThI): 1O OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
MOHHOTO 0OMEHA, BIMSHUIO Pa3IMYHBIX
(haKTOpPOB Ha CKOPOCTh PEAKITUH.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN TTOCYI0M 1 JTab0paTOpHBIM
000pyIOBaHUEM.

[IpeacTaBisTh pe3yabTaThl
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nokasareib (PH) pactBopa. Peakiun
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHUYE€CKOW XHUMUH.
OKHCIUTENBEHO-BOCCTAHOBUTEIIBHBIE
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pACTBOPOB COJIEH.
[Iprmenenune aneKTpoamn3a.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHHUs BelleCTB M UX NpeBpalleHuii:
e JleMOHCTpaIuu:

— pa3JIoKEHUE NEPOKCHUAA BOJAOPOA

B [IPUCYTCTBHUH KaTaJIA3aTOPA.

e JlabopaTOpHBIE OTBITHI:

— IPOBEICHUE PEAKIIUHA HOHHOTO
oOMeHa;

— OMpeJIeNIEHUE CPEeIbl pACTBOPOB
BEILIECTB C MOMOIIbIO YHUBEPCATHLHOTO
UHJUKATOpA.

e [IpakTuueckue pabOTHI:

Ne 1. Bnusinue pa3nuuHbiX (hakToOpoB
Ha CKOPOCTh XMMHUYECKOUN pEaKIIUH.

e PacuérHrble 3a1a4n:

— pacyeThl 10 YPAaBHEHUSIM XUMUUYECKUX
peaxkiuii, B TOM YUCJIIe
TEPMOXUMHUYECKHUE PACUETHI

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

[TpoBOAWTH BHIUUCIICHUS

10 YpaBHEHUSIM XUMHUYECCKUX pPEaKIni,
B TOM YHCJIC TEPMOXHUMHUYECKUE
pacu€Thl

Hroro no pazgeny

13
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Pa3nen 2. Heopranuyeckasi XumMusi

2.1

MeTtasuibl

6

Meramisl. [lonoxxeHne MeTamioB

B [lepuonnueckoit cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MetaioB. O01ue pru3ndecKre CBOMCTBA
MeTaIUIOB. [IpuMeHeHne MeTamion

B ObITY, IpupoJie U TexHuKe. CruiaBbl
METAJLIOB. DIIEKTPOXUMHUYECKUN P
HanpspKeHU MeTaiioB. OO01ue criocoObl
noJiyueHus: metauioB. Kopposus
MeTauioB. CocoObl 3aIUThI

OT KOPPO3HH.

OO111as1 XapaKTepUCTHKA METAJLJIOB
riaBHbIX oarpymi (IA-rpymnmna,
[TA-rpynna) [leproanyueckoil cucTemsl
XUMUYECKUX 3JIEMEHTOB. AJTFOMUHHM.
AM@oTepHbIe CBOMCTBA OKCHA U
TUAPOKCH]IA ATFOMUHUS.

OO6m1ast XxapakTepuCTUKA METAIIJIIOB
no0ouHbIx noarpyni (b-rpymnm)
ITepnonnueckoi CHCTEMbI XUMUYECKHUX
AJIEMEHTOB: M€/lb, LIMHK, XPOM, KEJ€30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHUIBI, TUIPOKCHUBI, COJIN).
JKCIepuMeHTATbHbIE METOAbI
U3Yy4YeHMs BellleCTB U MX NMpeBpalleHuii:

PackppIBaTh CMBICIT U3Yy4aEMbIX
MOHATUM (BBIACISTH UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATH 3TU TOHITHUS
P OIKMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, JIJIs1 00ObSICHEHHS OT/IETTbHBIX
(aKTOB U SBJICHH.

OOBsICHATH 001IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JIEMEHTOB —
METAJUIOB U UX COEAMHEHUH C yUETOM
CTPOEHUS UX aTOMOB U IIOJIOXKEHUS

B [lepuoanueckon cucreme
XUMHUYECKUX 3JIEMEHTOB

J. 1. Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYECKUE CBOMCTBA METAJNIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX
peakuii; NpUMEHEHUE METAJIIOB

B Pa3UYHBIX 00JIACTIX, a TAKKE
UCITOJIb30BAHUE UX ISl CO3AaHUs
COBPEMEHHBIX MaTEPHUAJIOB U
TEXHOJIOTHH.

OnuceIBaTh COCOOBI 3aIIUTHI METAIIIIOB
OT KOPPO3HH.

PackppIBaTh CyIIHOCTh OKHCIIUTEIBHO-
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e J/leMoHCTpauu:

— KOJUIEKIUA «MeTalibl U CILIaBbD».

¢ JlaGopaTOpHBIE OTIBITHI:

— B3aUMOJIEHCTBHE THIPOKCHUIA
AJIOMUHMS C pACTBOPaAMHU KUCJIOT U
LIEI0YCH;

— KauyeCTBEHHBIE PEAKI[MU HA KATUOHBI
METAJLIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemienne skcriepuMeHTAIBHBIX
3aJ1a4 110 TeMe «MeTauiby.

e Pacuérnbie 3amauu:

— pacyeTsl Macchl (00BbeMa, KOJIMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OMPEAECICHHON MacCOBOM JI0JIEH
PacTBOPEHHOTO BEILIECTBA

BOCCTAHOBUTEJIBHBIX PEaKUn
MOCPEJICTBOM COCTAaBJICHUS
AIIEKTPOHHOTO 0ajaHca 3TUX PEaKIIHil.
[IpoBoauTh peakuuu,
MOATBEPKIAIOIINE XapaKTePHbIE
CBOMCTBA U3y4aeMBbIX BELIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJIJIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHHE,
Ha0JII0/ICHUE U OITMCAaHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUIECKHUE
paboThI).

[IpencraBasTs pe3ynbTaThl
XUMHUYECKOTO KCTIepUMEHTa B popme
3aIliCU YpaBHEHUN COOTBETCTBYIOIIMX
peaxiuii ¥ eiaTh BEIBOABI HA UX
OCHOBE.

CrnenoBaTh paBUiIaM TMOJIB30BAHUS
XUMHUYECKOUN TTOCYI0M 1 JTab0paTOpHBIM
000pyI0BaHUEM.

[TpoBOANTH BHIUUCIICHUS

M0 ypaBHEHUSIM XUMHUYECKUX PEAKITHIA.
CaMOoCTOSITENBHO MJIAHUPOBATH U
OCYILECTBISTH CBOIO TO3HABATEIBHYIO
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JEATEIbHOCTh; IPUHUMATh AaKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
NEATEIIbHOCTH

2.2

Hemeramisr

Hemeramnsl. I1onoxeHne HeMeTaIoB

B [leproanueckoi cucteMe XUMUYECKUX
anemeHToB /[.M. MeHpaeneeBa u
0COOCHHOCTH CTPOSHHUS aTOMOB.
dusnyeckre CBOMCTBA HEMETAIIOB.
AJIOTpOIUSI HEMETAJIOB (Ha MpUMeEpe
KHUcopoaa, cepsl, hocdopa u yriepoaa).
XHUMHUYECKHUE CBOMCTBA BaXKHEHIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
OKcuapl HEMETAJIOB.
Kucnoponconep:xaiye KucioTsl.
Bonopoanbie coequHeHUst

HEMETAJJIOB.

JKCIepUMEHTAILHbIE METObI
U3Yy4YeHUs BellecTB

U UX NPeBPALLCHUN:

e J/[emMoHCTparuu:

— 00pa3iibl HEMETAJIOB;

— B3auMMO/ICHCTBUE MEJIU C a30THOM
KUCJIOTOM pa3InyHOM KOHLICHTPALUU.

e JlabopaTOpHBIE OTIBITHI:

— Ka4ECTBEHHbBIEC PEAKI[UU HA aHUOHBI U
KaTHOH aMMOHMUS.

PackpeIBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBIACISTH UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATH 3TU TOHITHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHHUS
BEIECTB, JIJIs1 00ObSICHEHUS OT/IETTbHBIX
(aKTOB U SIBJICHH.

OOBSACHITH 00IIME 3aKOHOMEPHOCTH

B UBMEHEHUH CBOVMCTB HEMETAJIIIOB U UX
COCAMHEHUN C YYETOM CTPOCHUS UX
aTOMOB U TOJIOKEHHUS

B llepuoanueckou cucreme
XUMHYECKUX 3JIEMEHTOB

J. . Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA HEMETAIIOB, UX
BAXHEHIIIUX COCIMHEHUH, TOATBEPKAas
ATO ONMCAHUE NPUMEPAMU YPABHEHUIN
COOTBETCTBYIOIINX XUMHUUECKHUX
PEaAKLIUM.

XapakTepu30BaTh BIMSIHUE HEMETAJIOB
Y UX COCJIMHEHUI Ha KUBBIC
OpraHU3Mbl; OITUCHIBATh IPUMEHEHUE

B PA3JIMYHBIX 00JIACTSIX MPAKTUYECKOM
JEATEIBHOCTH YEJIOBEKA.
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e [IpakTHueckue pabOThI:
Ne 3. Pemienue skcriepuMeHTaTbHBIX

3aa4 o TeMe «Hemeramibny.

e PacuérHrle 3a1a4Uu:

— pacyeThbl Macchl BEUIECTBA

Wi 00beMa ra3oB 10 U3BECTHOMY
KOJIMUYECTBY BEIIECTBA, Macce WU
00BbEMY OJTHOTO U3 Y4aCTBYIOIIHUX

B PEaKIMU BEILIECTB; paCYEThl MACChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEAKIMH, ECIIH OJHO

U3 BEIIECTB UMEET IIPUMECH

2.3

CBs13b
HEOPraHUYECKHUX U
OpraHUYEeCKUX
BEIICCTB

Heoprannyeckue u oprannyeckue
KUCI0Thl. Heopranmueckue u
OpraHuyYecKre OCHOBaHUS. AMGOTEpHBIE
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coequHeHMs. | eHeTnuecKas CBsI3b
HEOPraHUYECKUX U OPTraHUYECKUX
BEIICCTB

[TonTBEpKaaTh CyIIECTBOBAHUE
TEeHETUYECKOU CBSI3U MEXY
HEOPraHUYECKUMU BEIIECTBAMU

C IOMOIIBIO YPAaBHEHUHN
COOTBETCTBYIOIIUX XUMUYECKUX
peaKuu.

PackpbIBaTh CyIIHOCTh OKHUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUN
MOCPEJICTBOM COCTaBJICHUS
AIEKTPOHHOTO OajaHCca 3TUX PEaKLUM.
[IpoBoauTh peakuuy,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM MTyTEM
AHUOHBI, IPUCYTCTBYIOIIME B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0/ICHUE U ONTMCAHUE XUMUYECKOTO
HKCIIEpUMEHTA (AeMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBnsTh pe3yabTaThl
XUMHUYECKOTO IKCIIepUMEHTa B hopme
3aMKiCcH YpaBHEHUN COOTBETCTBYIOIIUX
peaxkuuii ¥ 1enaTh BBIBOJBI HA UX
OCHOBE.
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CJ'ICI[OB&TB IIpaBUJIaM I10JIb30BaHMA

XUMHUYECKOH MOCYA0H U 1a00PaTOPHBIM

000pyIOBaHUEM.

[TpoBOAUTDH BHIUUCIICHUS

10 YPaBHEHUSIM XUMUYECKUX PEAKIIHM.
CaMOCTOSATENBHO TIAHUPOBATh U
OCYUIECTBJISITH CBOIO [TO3HABATEIIbHYIO
NESITEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBON y4eOHON
JEeSITETbHOCTH

Hroro no pazaeny 17
Pasznea 3. XumMus ¥ )KH3Hb
3.1. | Xumus u )Ku3Hb 4 Ponps xuMuu B o0ecieueHUN PackpbIBaTh poJib XUMHH B PEIICHUN

AKOJIOTUYECKOM, JHEPreTUYECKOM U
MUIIEBON 0€30MaCHOCTH, PA3BUTHH
MeauuuHbl. [ToHATHE O HAYYHBIX
METOJ[aX MO3HAHUSI BEUIECTB U
XUMHUYECKUX PEAKIUH.

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIAIAX MTPOMBIIIICHHOTO MOJy4YeHUS
BAKHEUIINX BEIIECTB (Ha MpUMepax
IIPOU3BOJCTBA aMMHaKa, CEpHOU
KHUCJIOTHI, METAHOJIA).

UenoBek B MUpE BEUIECTB, MATEPUATIOB U
XUMUYECKUX PEAKIUNA: XUMHUS U
310pOBbE YEJIOBEKA; ITPaBUJIa
WCTIOJB30BaHUs JIEKAPCTBEHHBIX

OQHCPICTHYCCKUX, CBIPbCBLIX U

IKOJOIn4CCKHUX HpO6HCM YCJIOBCUYCCTBA,

OMHUCHIBATH OCHOBHBIC HAMPABJICHUS
Pa3BUTHSI XUMHUYECKON HAYKHU U
TEXHOJIOTHH.

[IpumensTh mpaBuia 6€30MacCHOTO
oOpallieHHsI ¢ BEIIECTBAMH,
HCIIOJIb3YEMbIMH B TTIOBCEIHEBHOM
KU3HU, IPaBUJIa TTOBEICHUSI B IETISAX
cOepexeHus 37JJ0POBbS U OKPYKAIOIEH
MIPUPOJIHON CpeJIbl; TOHUMATh BPE/l
(omacHOCTh) BO3/IEUCTBUS HA KUBBIC
OpTaHU3MBbI ONPEICICHHBIX BEIIECTB
cMbica nokazarens [IJK, moscHsATh
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MpenaparoB; MpaBuiia 6€301MacHOTO Ha mpuMepax crnocoObl YMEHBIICHHUS U
WCIIOJIb30BaHUs MPerapaToB ObITOBOM MPEIOTBPALIEHUS UX BPEHOTO
XMMHUH B NOBCETHEBHOM »KH3HU. bhITOBasi | BO3/IENCTBU.

XMMHUYECKasi TPAMOTHOCTh AHanM3UpoOBaTh U KPUTUYECKHU

OLIEHHWBATh UH(POPMAITUIO, CBI3AHHYIO

C XUMHYECKUMHU MPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIECH
CpEIBlL.

Hcnonb30BaTh MOTYyYEHHBIE 3HAHUS U
IpeJICTaBICHUS O chepax
NeATEIbHOCTH, CBA3aHHBIX C HAYKOU 1
COBPEMEHHBIMH TEXHOJIOTUSIMH, KaK
OCHOBY JJIsl OpHEHTALlUU B BIOOpE
cBoel Oyayuiei npodecCHoHATbHOU
JESATEIIBHOCTH.

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

pelIeHUs
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
MIPUHSATA

Ha 3acefiannu [legarornyeckoro copera
IIpotokon Ne§ ot 29.08.2023
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