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®OE/IEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O ITPE/IMETA
«XHUMMUS» (6a30BbIH YPOBEHD)

HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 XHMMHH Ha YpPOBHE CpelHEro o0mero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTENIBPHONW MPOTPAMMBI CPEAHEro 001mero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepauuy, peaqu3yIOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrPAMMBIL, U
OCHOBHBIX TnONOKeHHW «CTparerum pasBUTHS BocOUTaHud B Poccuiickon
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MOJXO0JIOB K pa3pabOTKe MPOrpaMMbl 1O XUMHUHU, K OMPEACIICHUIO
oO1ielt crpaterud o0y4deHus, BOCIUTAHUS U Pa3BUTHUS, 00YUAIOIIUXCSl CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
collep KaHMs, Pe3yJbTaTOB OOy4deHUS] W TPEOOBAHWI K YPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
00111e00pa30BaTEIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAaCaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBBI0 WM TPHUPOAHOW cpenme. Peammsyercs XuMuueckoe oOpa30BaHUE
oOy4Jaronmxcst Ha YpOBHE CpPEHEro 001mero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOTrO OIpPEAEiIeHbl B
nporpaMme 10 XHMHU C YY4E€TOM CHeuu(PuKd HAyKd XUMUW, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEepPUATBHOM >KM3HU OOIECTBA, a TaKXKe C Yy4ETOM
o0lMX 1efaed M MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HayK WUIPaeT 0coOYyI0 Pojib B
COBPEMEHHOW IUBWJIM3ALMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIHLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE KaK O €IUHCTBE
MPUPOABI M YEJIOBEKAa, KOTOpPOe (OPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSA3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aUMOAEHCTBYS C APYTUMH €CTECTBEHHBIMU HayKaMU, XUMUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa U >KM3HU KaXJaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUs KaKk Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON O€30MacCHOCTH U OXPaHbI 37J0POBBA.

B cootBercTBUM C OOHMIMMHM LENSIMH U TPUHIMIAMU CPEIHEro O0OIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3Y4YCHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 MM JAis  BBIPAaOOTKH  MHPOBO33PEHUYECKHUX
OPUECHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

Cocrapnsiomumu  npeaMera «XuMus SBISIOTCA 0a30Bble MPEIMETHI —
«Opranuyeckas xumus» u «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAaHWM MO HEOPraHWYECKON XMMHUU (C BKIIOUEHHWEM 3HAHUM U3 00IIel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YUYECHHUU
npeaMeTa o00ecleuyrMBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOrooOpasus
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepxanus nmpeamMeToB — «Opranuueckas Xumus» 1 «O0mmas u
HEOpPTraHU4YecKass XUMHS» CcPOpMHUpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K H3YyYCHHIO Y4YeOHOro Marepuasia W oOycCJIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOpPETUYECKUX YpoBHAX. Tak, B MNpeaMeTe OpPraHUYeCKOW XUMUM BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKUX M  DJICKTPOHHBIX
MpeACTaBICeHU O CcTpoeHuu BemiecTB. CBelneHus 00 H3ydyaeMbIX B TpeaMeTe
BEI[ECTBAX JAIOTCS B PA3BUTHUH — OT YIJIEBOJOPOJIOB JO CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIMHEHHU. B mpeamere OpraHM4eCcKOW XHMUHU IOJYy4arOT Pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIIEero oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XMMUYECKOM CBSI3M, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMUUYECKOUN pEaKIINUH.

[Tonq HOBBIM yrjaoM 3peHUs B mpeaMere «XuMus» 0a30BOT0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOpPETUYECKU MaTepuad U (AKTOJOTHYECKHE CBEICHHUSI O BEIIECTBAX U
XUMHUUYECKOU peakiuu. Tak, B yacTHOCTH, B TipeameTre «O011as U HeopraHudeckast
XUMHUs» OOyYarolmMMCsl TPEIOCTaBIISICTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX TMO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00001aroIIei 10 0OBIICHSIONMEH U TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHMM O BaXKHEHIIMX BEIIECTBAaX, NX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUM, a TAKXKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEKaHusi naomnodHsercs B mpeamerax 10 u 11 kmaccos



AJIEMEHTAMH COJICPKAHUS, HUMEIOIIUMHU KYJIbTYpOJIOTHUUECKUA W TPUKIATHON
XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT ITOHMMAHHMIO B3aUMOCBSI3M XUMHUU C
JPYTUMHA HayKaMH, PacKpbIBalOT €€ POJib B ITO3HABATEILHOW M MNPAKTHYECKOU
JEeATEIIBHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHHMIO YBAXXEHUSI K IIPOIIECCY
TBOpYECTBAa B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKCHUN XHMHH, ITOMOTaloT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIICCTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUYECKH OCMBICIMBATh HMH(OOPMALUIO U
NPUMEHITh €€ Uil TIOMOJIHEHHWS 3HAHUM, pENICHUS WHTEIUICKTYalIbHbIX U
AKCIIEPUMEHTAILHBIX MCCIIEI0BATEIBLCKUX 3a/1ad. B 11e10M copepkanue yaeOHOTOo
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  W3YYEHUS  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y OO0YYaIOIIMXCS MUPOBO33PEHUYECKOW OCHOBBI JjIsi TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCKOro MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOJHBIX SBICHUM MNYTEM OJKCIEPUMEHTA U
pelieHus MPOTHBOPEYUN MEXJIy HOBBIMH (akTaMU U  TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU SKOJOTUUECKUX Mpodiem, a
TakKe MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPbsI, CO3/JaHUsI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B mnnaHe pemeHuss 3agady  BOCHUTAHUA, PAa3BUTHS M COLUAIM3ALUU
OOy4JaromMXCcsl MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COJIEp’KaHMsI M TIOCTPOSHHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pPa3IMUHBIX BHUJOB JEATEIIBHOCTH: pelIeHUus MpobJsieM, TOMCKa, aHalu3a U
00paboTku MH(pOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKON ACSATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XUMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeaHero odiiero oopa3oBaHus, PH OTPEICICHUH
COJIEPKATEIIbHOW XapaKTepUCTUKU ILIeJIed H3y4YeHHUs MpeAMEeTa HalpaBICHUEM
MEPBOCTETNICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JIEATEIIbHOCTH 4YeJIOBEKa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIENEH W3y4YEeHUs
npeaMeTa SBIISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHo JTaHHOW TOYKE 3pEHMs TJIaBHBIMHM LIEJISAMH H3Yy4YEHUS IpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttOTCSA:

. dbopMUpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAHMN KaK BaKHEHIICH
COCTaBIISIIONIEH €CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B OCHOBE KOTOPOW JexkKaT
KITIOUEBbIC TOHATHUSA, (yHIAMEHTAIbHBIC 3aKOHBI U TEOPHH XHUMHUU, OCBOCHHUE
s3bIKa HAyKW, YCBOGHHE W TIOHUMAHUE CYIIHOCTH JOCTYMHBIX O00OIIeHNN
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpUEU UX pa3BUTHUS U
CTAHOBJICHHUS;



o dbopMUpOBaHHEe W pa3BUTHE MPEICTaBICHWA O HAyYHBIX METOJaX
MO3HAHMS BEHIECTB U XUMHUYECKHX peaKlnid, HeOOXOMUMBIX ISl TIPHOOPETCHUs
YMEHHIA OPUEHTHUPOBATHCS B MHUPE BEUISCTB M XUMHYECKHUX SBJICHHUMA, WMEIOITUX
MECTO B MIPHUPOJIC, B IPAKTHUECKOMN 1 MMOBCETHEBHOMN KU3HH;

o pa3BUTHE YMEHHM U CIOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C
HAOMIOCHUEM U OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOIIOACHUEM
MpaBUJI 0€30MaCHOr0 OOpaIeHuUs C BEIIECTBAMM.

Hapsiny ¢ aTum, conepkareiabHasi XapaKTepUCTUKA IeJIel U 3a7au U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU TIPHOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernojlaBaHuy  XUMHM B OOJIbIIEH  CTENEeHH OTHAETCS  MpEeAroYTEeHUE
MPAKTUYECKOM KOMIIOHEHTE COJIEp>KaHUs OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
NOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BIAaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSIMHA aKTUBHOTO TOJIYYCHHS] 3HAHUN U NMPUMEHEHHUS UX B PEANbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3TMUM TpW HM3ydYeHHWH TIpeaMeTa «XUMHUS» JTOMUHHUPYIOIICE
3Ha4YCHHE MPUOOPETAIOT TAKKE SN U 3391, KaK:

ajanranus 00yJaroumxcs K yCIOBUSIM TUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre y OOYyYalOIUXCS KIFOUEBBIX HABBIKOB  (KITIOYEBBIX
KOMITETCHIIU), WMEIOIINX YHUBEPCAJIbHOE 3HAYEHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJeM, MOMCcKa, aHaIu3a U 00pabOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUSI OMbITa ACATENBHOCTHU, KOTOpas 3aHUMAeT
BOXHOE MECTO B TIO3HAHUM XWUMHUH, a TakXkKe JJIA OLEHKH C TO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, WHTEIICKTYabHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yUaroImMXCs: CIOCOOHOCTH CAMOCTOSITENILHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HECHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JIsA TMOMCKAa U aHalu3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMupoBaHHEe ¥ pa3BUTHE Y OOYYAIOIMIUXCS AaCCOIMATUBHOTO W
JIOTUYECKOTO MBINUICHUS, HAOII0JaTEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIUMBI, B YACTHOCTH, NPHU TUIAHUPOBAHUU U IPOBEICHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCHHUTaHHE Yy oOOydaromuxcs yOeXAEHHOCTH B T'yMaHUCTHYECKOH
HAIPaBJICHHOCTH XWMHH, €€ BAXXHOW POJM B PEHICHUH TJIOOATBHBIX MPOOIeM
PaIMOHAIBFHOTO MPUPOIOIOIB30BaHNs, TTOTIOTHEHNS YHEPTETUIECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO



OTHOIIEHUS K TPHUPOJEC M CBOEMY 370pPOBBIO, a TakKe MPHOOPETCHHS OIbITa
WCIIONIb30BaHUsl TOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEUICHUA B
CUTYaIUsIX, CBI3aHHBIX C XUMHUUYCCKUMH SBIICHUSMHU.

B ydeOHOM TIaHe cpemaHero oOMIero OOpa30BaHHS TPEAMET «XUMHUSD»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpeaIMeTHOW 001acTi «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OO0miee 4YMCIO YacoB, OTBENEHHBIX JJISi WM3Y4YEHUS XUMHUHU, Ha 0a30BOM
YpOBHE cpenHero obmero obpazoBanws, coctabisger 68 gacos: B 10 kmacce — 34
yaca (1 gac B Hemento), B 11 kmacce — 34 gaca (1 gac B Heemio).



COILEPKXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOU XUMUM

[IpeameT opraHM4eCcKOil XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE ToJI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHMYecKuX BemecTB. ['omonorus, u30oMepus. XUMUYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpeacraBnenue o knaccupuKauu OpraHMuecKux BellecTB. HomeHkiarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTAaBUTENIEH KIaCCOB OPraHMYECKUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3y4YEHHs BELIECTB M MX NPEBPAILCHUMN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALICHUIO OPTAaHUYECKUX BELIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOECHHME, TOMOJIOTMYECKMU pAx. Meran W 3TaH —
pPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakiuu 3amelnieHus] U TOpPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH Psi. DTUJIEH U TPOIHIIEH —
OpocTeiiliie NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllMU, OKHUCIECHUS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaauensl: OyragueH-1,3 u MerunOyranueH-1,3: crpoeHue, BaxHeime
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJNKUHBI: COCTaB W OCOOCHHOCTH CTPOEHHUS, TOMOJOTHYECKHHA psi.
ALeTUneH — [OpOCTEWIIMA MPEACTABUTENb aJKUHOB: COCTaB, CTPOECHUE,
bu3nUecKue U XMMUYECKHE CBOMCTBA (peaklMK TMAPUPOBAHUS, FaJIOr€HUPOBAHMS,
rUpaTaluu, TOPeHus ), MoTyYeHUue U NPUMEHEHHE.

Apensbl. benzon: cocras, cTpoeHue, (U3MUECKUE U XUMUYECKHUE CBOWCTBA
(peakuuy rajoreHHMpOBaHUsI U HUTPOBAHUS), MOJYyYEHUE U NPUMEHeHue. 101yon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NOAYyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTHMueckas CBSI3b MEXIYy YIVIEBOJOPOJAAMH, NPHHAMIEKAIIMMHU K
pPa3IMYHBIM KJIACCAM.



IIpuponHble MCTOYHUKM yINIEBOAOPOAOB. IlpupoaHblii ra3 W NOIyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPETOHKAa, KPEKUHI (TEPMHUYECKHUM, KaTaJuTHUYecKuil), mnuposau3. [IpoaykTsl
nepepaboTku He(pTH, UX NIPUMEHEHUE B MIPOMBIIIJICHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHs BEIIECTB M HX INPEBPAILCHUM:
O3HaKOMJIEHHME C o00pa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIUH
«Hedpte» u  «Yromp», MOIETMpPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOIOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOAHOIO BENIECTBA WM MPOAYKTA PEAKLIHUH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

IIpenenpHble OXHOATOMHBIE CHUPTBI. METaHON M JTaHOJ: CTPOEHUE,
¢uznyeckue M XHUMUYECKHE CBOICTBa (peakUMM C aKTUBHBIMU METaJUIaMHU,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHE. BoaopoaHbie CBSI3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaroMHble  CHUPTBHL. OTHUJIEHIVIMKOAb M  T[JIULEPHH: CTPOCHHUE,
bu3nueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO IEIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepruHa v STUIIEHTJIMKOJIS.

deHoM: CTPOEHUE MOJICKYJbl, (PU3MYECKUE U XHUMHUYECKHE CBOWCTRBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anprerupl U kemouvl. DOpMaNbAETHI, aueTadblAerui: CTPOCHHUE,
dusznyecKkue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (prU3HuecKue M XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIy4eHne U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOThI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

Cnoxsble 3(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. 'naponus xupos. [Ipumenenue xupos. buosornueckas
POJIb )KUPOB.

VYrineBoapl: cocTaB, KiaccupuKkauus — yrieBoaoB  (MOHO-, OU- U
nojucaxapuabl). [roko3a — mpocTelmmi MOHOCaxapu: OCOOEHHOCTU CTPOEHUS
MOJIEKYNbl, (U3NYECKUE U XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
rugpokcugoM Mmeau(ll), okucnenne aMmuadHbiM pacTBOopoM okcunma cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIJIIOKO3blI), HaXOXKJIECHHWE B MPHPOJE, MPUMEHEHUE,
ononornyeckas poiib. @otocuHre3. pyKTo3a KaK U30MEP IITHOKO3BIL.




Kpaxman u nemnono3a Kak NpupoHbie noauMmepsl. CTpoeHue Kpaxmana u
neunono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHs BEIIECTB M HMX MPEBPALLICHUII:
MpOBE/ICHHE, HAONIOJICHHE U ONHMCAHHE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcuzmoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCHCTBUE TIIHMIIEPUHA C
rugpokcugom meau(ll)), anpaerunos (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aummoneiicTBHEe Kpaxmana C HOJOM),
IIPOBE/ICHHUE MMPAKTHUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM IMPOJYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A3oTrcoaeprkamue oOpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHNYecKue coequHeHus. Ouznueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiuiuHa). buonornyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkn kak OpUpOJHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuyHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB W X MPEBPAILCHUI:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKkyJIsIpHBIE COeITMHEHUS]

OCHOBHBIC MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUH, CPEIIHSS MOJEKYISIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHUs BEIIECTB U MX MPEBPAILCHUI:
O3HAKOMJICHUE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBA3E€U IIPU U3YYEHUU OPTaHUYECKOM XUMUU
B 10 kiacce ocyliecTBISETCS 4Yepe3 HMCIOJIb30BaHME KAaK OOLIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUIS OTACIIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SBJIICHUE, HAy4YHbIH (akKT,
rUIoTe3a, 3aKOH, TEOpHs, aHaliu3, CHUHTE3, KilacCU(pUKAIlMs, MEepUOAUYHOCTD,
HaOJI0/ICHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOACTUPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aToM, DJJEKTPOH, MOJEKya,
SHEPreTUYECKUI ypPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUSI.



buonorus: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3MeE,
¢dorocuHTEe3, OMONOTHYECKH AaKTHBHbIC BemiecTBa (O€NKH, YIJIEBOIBI, KHUPHI,
(hepMeHTHI).

['eorpadusi: MUHEpaJbl, TOPHBIE TTOPOABI, NOJIE3HBIE UCKOIIAEMbIE, TOILIKBO,
pecypcehl.

TexHonOTHs: MHUIIEBBIE NPOIYKTHI, OCHOBBI PAIMOHAIBHOTO IHUTAHWUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKUE MpernapaThl, MaTepuabl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMHUA

Teoperuyeckue 0CHOBbI XMMHH

XVMMHYECKU 2neMeHT. AToM. Sapo aroma, H30TONBI. JIEKTPOHHAS
000104Ka. DHEPreTH4ecKue ypOBHU, TOAYPOBHH. ATOMHBIE opOuTamy, S-, p-, d-
areMeHThl. OCOOEHHOCTH paclpeesieHusl 3JIEKTPOHOB MO0 OpOUTAIAM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

Ilepnoanyeckuit 3akoH u Ilepuoandeckas cucremMa XUMHUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cUCTEMBbI
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHYECKHX DJJEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BELIECTB IO TpyIIaM MU MepUOaM.
3Ha4YeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKasl CBSI3b. BHAbI XUMHUYECKOW CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, WOHHAs, MeTajuimdyeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJGHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

ITonsiTHE O nUCHEpCHBIX cucTeMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIUHECHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas peakuua. Krnaccupukanmss XUMHYECKUX  peakuuid B
HEOPTaHUYECKOM M OPraHWYECKOM XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SJHEPTUHN NP XUMAYECKUX PEAKLIUAX.

CkopocThb peakiuu, €€ 3aBUCUMOCTb OT PAa3NU4YHBIX QakTopoB. OOpaTuMbIe
peakiuu. XuUMHUYECKOE€ paBHOBecue. @DakKTOpbl, BIMSIOMKAE HA COCTOSHUE
xuMu4deckoro pasHosecus. [Ipunnnn Jle [latense.



Onextposmtuyeckas auccorarus. CuiabHbIE W CIIa0ble 3JICKTPOJUTHI.
Cpelnla BOJHBIX pacTBOPOB BEWIECTB: KUCHAs, HEUTPaJIbHAas, IIETOYHAS.

OKHUCANTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJBl M3YYEHHs BEIIECTB M MX IMPEBPAILLCHUM:
neMoHcTpanus Tabnun «[lepuoanueckas cucreMa XxuMuueckux sneMeHtoB [l. U.
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
ONKMCAaHKUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWUKATOPA, pPEaKIUH HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3mnyHbIX (GaKTOPOB HA CKOPOCTH
XAMHUYECKON PEAKIUM.

PacuérHblie 3anaumn.

Pacuétel 1O ypaBHEHMSIM XHUMHYECKUX peEakiuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHMEM IOHSATHUS «MACCOBAas
JIOJIs1 BELIECTBAY.

Heoprannyeckasi xumust

Hemeraimel.  Ilonoxenne HemerauioB B llepuoamyeckonn cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®du3ryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAUIOB (HAa MpuUMepe
KHCJIOpOa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yriepoga U KpEeMHHMs) W HMX  COCAMHEHUUH  (OKCHUJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprMeHeHEe BAXKHENIIIMX HEMETAJUIOB U X COCINHEHUM.

Meramnel. [lonoxenne MetaiuioB B llepronnyueckoil cucremMe XHUMHYECKUAX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTtayuioB. O6mume Qusnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMHUYECKUI PSJT HAMIPSYKEHU METAIIOB.

XUMHUYECKUE CBOMCTBA BaXKHEHIINX METAJUIOB (HATpWH, KaJlui, KajbIIUi,
MarHui, aJlOMUAHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mme crocoObl momydeHus: MmetauioB. [I[puMeHeHne MeTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB U MX MPEBPAILCHHI:
M3yYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
AKCTIIEPUMEHTANIbHBIX 3a/ia4, HaOJIOJIeHHEe M OIHCAaHHWE JIEMOHCTPAIlUOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAaKIIMU Ha KATHOHBI METAJIIOB).

Pacuérnrlie 3agaun.

Pacuérel Macchbl BemiecTBa UM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OHO
13 BEIIECTB UMEET MPUMECH.

XUMHUSA U KU3Hb



Ponp xumun B 00eciedeHnH 3KOJOTHYECKON, IHEPTeTUISCKON U THUIICBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBinenuss 00 oOOmMX HAy4YHBIX NPUHIMNAX TPOMBIIIICHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHUPE BELIECTB M MaTEPUATOB: BAXKHEUIIHNE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yA0OpeHus.

Xumus W 300pOBbE YEJIOBEKA: IIPAaBHWJIa HMCIIOIb30BaHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia O€30MACHOTO UCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MEXNpEeIMETHbIX CBA3€M MpU  M3yyeHUH OOmed u
HEOpraHW4ecKol XuMuM B 11 Kiacce oCylIECTBISAETCS Yepe3 UCIIONIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W MOHATHH, SIBISIOMIUXCS
CUCTEMHBIMHU JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1Iue ecTecTBEHHO-HAyYHbIE MOHATHUS: HAY4YHbIH (pakT, TMIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KiIaccu(puKalusi, NEpUOJAUYHOCTh, HaOIIOACHHE,
DKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHUE, SBIICHHE.

®du3uka: MaTtepus, JHEPTHS, Macca, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKUN YPOBEHB, BEIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IMHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kierka, opraHu3M, 3KocucTema, Ouochepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpacdusi: MuHepasbl, TOpHbIE TOPO/Ibl, IOJIE3HbIE UCKONIAeMbI€, TOILUIMBO,
pecypchl.

TexHonorus: XuMHYecKasi MPOMBILUIEHHOCTh, METAJUTYPIHsI, IPOU3BOICTBO
CTPOUTENBHBIX MAaTEPHAIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IpEenapaToB, IPOU3BOJACTBO KOHCTPYKLIIMOHHBIX MaTE€pHaloB,
AJIEKTPOHHAs MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



[UNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHHN HA bA30OBOM YPOBHE CPE/ITHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaer TpeOOBaHUA K pe3yjbTaTaM OCBOEHUS
OOy4YaroNIMMHUCSL TMPOrpaMM CpellHero oOmero o0pa3oBaHus (JMYHOCTHBIM,
METanpeAMETHBIM W TPEIMETHBIM). HaydHo-MeTOmuYecKkod OCHOBOW s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATSIIbHOCTHBINA TTOAXO.

B COOTBETCTBMM € CHCTEMHO-IEATEILHOCTHBIM TIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yIhTaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUMCKOM TpakJIaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTIPEICICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

IeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaronIuxcsi pPyKOBOJICTBOBATHCS B CBOECH
JESATETbHOCTH EHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMH, MPUCYIIMMH IETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4HE MPABOCO3HAHMSI DKOJIOTHYCCKOU KYJIbTYPHI U CITOCOOHOCTH CTaBUTh
I[N ¥ CTPOUTH )KU3HECHHBIC TIAHBI.

JIMIHOCTHBIE PE3yJNbTAaThl OCBOCHHS MpeaMeTa «XHMHS) JIOCTUTAIOTCS B
CAVMHCTBE YYCOHOW W BOCHUTATEIBHOW JACITCIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMU
U HJealaMd POCCHUUCKOTO TPAKIAHCKOTO OOIIeCcTBa, MPUHITHIMH B OOIIECTBE
HOpMAMM U  TPaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOTIO3HAHUS, CaMOpPa3BUTHUS W HPABCTBEHHOTO CTAHOBJICHHS] JIMYHOCTH
00yJaroIMXCsl.

JIndHOCTHBIE pE3yJabTaThl OCBOCHHS TpeaMeTa «XUMHUS» OTPaKaoT
c(OPMHPOBAHHOCTh OMbBITA TO3HABATEILHON M TPAKTHYECKON JCSATEIBHOCTU
OOy4JaronIMXcs M0 peaqu3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpa:KaaHCKOTr0 BOCIIMTAHMSA

OCO3HaHUS  OOYyYaAIOIMMMHKCS  CBOMX  KOHCTHUTYIIHMOHHBIX TIpaB U
00s13aHHOCTEH, YBAXXEHUS K 3aKOHY M MPABOIOPSIKY;

NOPEICTaBICHUS O COIMAIbHBIX HOPMax M MPaBHIIaX MEXKIUYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JCATEIHHOCTH TIPU CO3JAAHHUH
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;



CHOCOOHOCTH NOHMMaTh W NPUHUMATh MOTHUBBI, HAaMEPEHMs, JIOTUKY H
apryMEHThI IPYIUX IPU aHAIM3€E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJEIUI0
OTE€YECTBEHHON XUMUU;

YBaKEHHUS K IPOLIECCy TBOPYECTBA B OOJACTH TEOPUU M IPAKTHUUYECKOTO
IPUMEHEHUS XUMUHU, OCO3HAHMS TOrO, YTO AOCTH)KEHHUS HAYKH €CThb PE3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpECa W II03HABATEIbHBIX MOTHMBOB B IOJYYEHUU U MOCIEAYIOLIEM
aHanu3e WHQOpMaLUU O MEPEAOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMHUH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO IOBEACHMUS;

CHOCOOHOCTH  OLEHUBAaTh CHUTYyallUd, CBSI3aHHbIE C  XUMHUYECKHUMHU
SBJICHUSIMH, W NPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTHUPYSACh HA MOpPaJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHE U ITOCTYIKM CBOMX TOBApHILEH C
NO3ULNKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) gpopmMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEH 370poBOro U 0Oe30macHoro ooOpasza >KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMI0/IeHNs MpaBuil 0€30MacHOrO OOpalleHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NpaBWl HWHAMBUAYAJBHOTO U  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HAaHUS MOCIEJCTBUI M HENPUATUS BPEAHBIX NMPUBBIUEK (YHOTpEeOICHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEeI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NeSTEIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE Yy4yacTU€ B PpEIICHUM MPaKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YyUYEeHHIO MTPOQECCUil pa3IuyHoro pojia, B TOM
YuCJie HA OCHOBE MMPUMEHEHMSI IPEAMETHBIX 3HAHUN 110 XUMUH;

YBa)KEHHUS K TPYLY, JIOASIM TPyJla U pe3yibTataM TPYAOBOH J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYaJbHOW TPAeKTOPUU
oOpa3oBanus, Oyaymied mpodeccuu U peanu3anud COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;



6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 1EJIECO00pa3HOr0 OTHOIICHHS] K TPUPOJE, KaK MCTOYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapakTepa 3KOJIOTHYECKUX MpoOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BAHUSI JOCTHXKCHUM XUMHUHU IS
PELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUSATHUS JCUCTBUW, MPUHOCSAIIMX BpPEN OKPYKAKOIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIMYusl  Pa3BUTOTO  JKOJOTHYECKOTO  MBIIUICHHS,  JKOJOTHYECKOU
KYyJBTYpBl, OIIbITA JAECATEIBHOCTA JSKOJIOIMYECKOM HAINPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOM
IOPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJEOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMaHUSl CHeIUPUKN XUMUU KaK HayKd, OCO3HaHUsi €€ pojiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUs] 00 OKpYXKaroUIeM MHUpE Kak O €IMHCTBE MPHUPOAbI U YeJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOEXKJIEHHOCTH B 0OCOOOM 3HAUMMOCTH XHMHHM JUIsl COBPEMEHHOM
HMBWIN3AaLMK: B €€ TyMaHUCTHYECKOM HANpPABICHHOCTH W BAXHOM pPOJIM B
CO3JaHUM HOBOM 0a3bl MaTepuaIbHON KYJIbTYpbl, pEUIEHUU II100adbHBIX TPOOIeM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCIEIIHOTO TPpyJa M OKOJIOTHMYECKH KOM(OPTHOM JKM3HHM KaXIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMAaHUSA CYLIHOCTH METOIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
MOJTy4aeMbIe 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHI, YMEHHUS J1eJ1aTh 000CHOBAHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C UEJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJIb30BaTh XWMUYECKHE 3HAHUA s
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN NEATEIbHOCTH;

TOTOBHOCTHU M CHOCOOHOCTM K  HEMpEephIBHOMY OOpa3OBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMH ITOTPEOHOCTAMU;



WHTEpeca K 0COOCHHOCTSAM TpyJa B Pa3IudHbIX cdepax mpodhecCuoHaTLHOMN

NESATEITbHOCTH.
METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe Pe3ybTaThl OCBOEHUSI YUEOHOTO MpeaMeTa « XUMHs» Ha
YPOBHE CpeaHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble g (opMUpOBaHUS ~ MHUPOBO33PEHUS  OOYHAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJOB IO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
polecc, CUCTEMA, HayYHbIA (akKT, MPUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, Uccle0oBaHue, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE YUeOHbIC IEUCTBUS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTH oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS W YHHUBEPCAIbHBIC y4eOHBIC
JICCTBUS B MIO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHbIE Pe3yiabTaTbl OTPAXarT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA W  PETyJSATHBHBIMU
NIEUCTBUSIMU.

OgJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMo3HaBaTeJbHbIMHU
AeHCTBUSIMM:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSITeNIbHO  (OpMyIMpOBaTh W aKTyallM3UPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENATh 1EIH ACATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH UX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTAThI ACSITECIBHOCTH C ITIOCTABJICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh NMPU OCBOCHUU 3HAHWM MPUEMBI JJOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAaHHUS W KPHUTEPUHM JUIS KiIacCU(PHUKAIMU BEIISCTB U
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh MPUUYUHHO-CIEACTBEHHBIC CBS3M MEXIY H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUThL JIOTMYECKHUE pacCyXaAeHus (MHIYKTUBHBIC, IEAyKTHUBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATH B MPOLIECCE MTO3HAHUSI, UCTIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XUMHUYECKOU
peaKknuu — TPU PENICHUU YYCOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,



IPUMEHATh HAa3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKUX PEaKIIUM.

2) 0a3oBbI€e MCCIIEeI0BATEIbCKHE JeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOI'O IMO3HAHMS BEIIECTB M XMMHUYECKUX
peakuuit;

dbopMmynupoBaTh 1eIM U 33Ja4d  MCCIEIOBAHUS,  HUCIOJIb30BATh
MOCTABJICHHBIE U CAMOCTOSITEIBHO C(HOPMYIUPOBAHHBIE BOIPOCH B KAaYECTBE
WHCTPYMEHTA TO3HAHUS M OCHOBBI JJsi (DOPMHUPOBAHUS THIOTE3bI MO MPOBEPKE
[IPaBUIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BJIQZIETh HAaBBIKAMU CAMOCTOSTEJHOIO IUIAHUPOBAHHUS W IPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOopMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM MCCIENOBAaTENbCKOW W IPOEKTHOM
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3a/1ad, IPUMEHEHHUIO pa3IMYHbIX
METOJIOB [TO3HAHMSI.

3) pa6ora ¢ ungopmanmeit:

OPUEHTHPOBAThCS B PA3IMYHBIX HMCTOYHMKAX HHQOpMaIMKU (HAy4dHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(OpPMALMIO PA3IMYHBIX BHIOB U (HOpM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GopMyIMpOBATH 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJIbI IIPU MOUCKE U
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCIOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (QOpMYy  MpEICTaBICHHS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBI #A3BIK B KayecTBE CpeACTBAa Ipu paboTe ¢
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBa
HaIJIS,IHOCTH.

OBiaieHue YHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3a/1aBaTh BOIIPOCHI IO CYILIECTBY 0OCY>KJa€MOI TEMBI B XO/I€ AHAJIOTa W/UIH
JUCKYCCUHM,  BBICKa3blBaTh  HjaeH, (GOPMYJIUPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a]a4H;

BBICTYNATh C IPE3EHTAlMEl pe3yJbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIEIOBAaHUIO CBOWCTB



U3y4aeMbIX BEIECTB, peain3alui y4eOHOTO mpoekTa U (OpMyIHpoBaTh BHIBOJBI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3ULUN B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

OBJageHne YHUBEPCAJIbHBIMY PeryJsiTUBHbIMHU ACHCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBaTh M OCYIIECTBISATh CBOKO I103HABATEIBHYIO
JEATEIIbHOCTh, OIpenensad €€ LeMu W 3aJadd, KOHTPOJUPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMbplii  aJfOpUTM JCUCTBUN TpHU
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4ETOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JNEATENBHOCTH HA OCHOBE CaMOaHaIn3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenmeTHble pe3ysabTaThl OCBOCHMS TIipeaMeTa «OpraHuyeckas XUMUS)
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh NPEACTABICHHMHA O XUMHYECKOM COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJIICHUU
npuposibl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE CHUCTEMOM  XMMHWYECKHX  3HAHUW, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIaraloIIyue TMOHATHS (XMMHUYECKUM DSJIEMEHT, aToOM, OJJICKTPOHHAas
000J109Ka aToMa, MOJIeKYJIa, BAJICHTHOCTD, DJICKTPOOTPHUIIATEILHOCTh, XUMHUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpaméHHAs), MOJb, MOJSpHas
Macca, MOJIIPHBIM O00BEM, YIIEPONHBIN CKeneT, (YHKIHOHANbHAS TPYIIa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN PSAI, TOMOJIOTH, YIJIE€BOJOPOIbI,
KUCJIOPOJI U a30TCOAEPKAIIME COCIUHEHUS, MOHOMEpP, IOJIUMEP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranuueckux BemniectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW SI3bIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JIeXKAIME B OCHOBE TMOHUMAHUS MNPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHUX
SABJICHUHN, (PAKTOIOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIIOJb30BAaHUU BAXKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JICITEIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHU BBISABIIATH XapaKTEPHbIC MPU3HAKH TTOHSATHMH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, MCIOJb30BATh COOTBETCTBYIOLIME MOHATUS HPU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPraHNYECKUX COCIUHEHHIM;



c(hOpPMHUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMya OpraHMYECKMX BEUIECTB W YpaBHEHUN XUMHYECKUX PpEaAKIUH,
U3rOTaBIMBATh MOJIEIU MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUTIOCTPALIUUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIJICKHOCTh M3YYEHHBIX
OpraHMYeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHUIO K ONpeaeiaEéHHOMY
KJIacCy/Tpynme coeluHeHu (yrIeBOJOpPOMbI, KHUCIOPOJ U a30TCOAEpIKallne
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHHUS), JlaBaTh UM Ha3BaHUS II0
cucremarnyeckoir HoMmeHknatype (IUPAC), a taxke NpUBOAWTH TPUBUAIHHBIC
Ha3BaHUS OTACJBHBIX OPraHUYECKUX BEUIECTB (ATUJIEH, MPOMUJICH, alleTHUJICH,
ATUJICHTJIMKOJb, TIULEepUH, (eHol, (hopManbaeruj, areTaibIAerua, MypaBbUHAs
KHCJIOTa, YKCYCHAasi KMCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(hOPMHUPOBAHHOCTh YMEHUSI ONPENENSATh BHJABl XUMHUYECKON CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHATh TMOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa mis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpPMHPOBAHHOCTh ~ YMEHHMM  XapaKTepH30BaTh  COCTaB, CTPOCHUE,
dbuznyeckrue M XMUMHUYECKHE CBONCTBAa TUMUYHBIX MPEACTABUTENICH pa3IMUYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, alleTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, ATUJICHIJUKOJIb,
TJIMIEPUH, (PEHOJ, aleTalbJIeTHl, MypaBbUHAsI U YKCYCHasi KUCIIOTHI, TJIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMH COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh UCTOYHUKH
yTIAEBOJAOPOAHOTO ChIpbst (He)Th, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI WX
nepepadoTKU ¥ MIPAKTUIECKOE MPUMEHEHHE MMPOTYKTOB IMepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIUUCICHUS TIO0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTA
peakiuu MO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO M3 HCXOJTHBIX
BEILIECTB WJIU MPOYKTOB PEAKIIUHN);

c(hOpPMHUPOBAHHOCTh YMEHUMW BJIaJIETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XHWMUYECKHE 3HAHUS Uil TPUHATHS pEUIeHUuH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMHM M HUX
MIPUMEHEHUEM;

chOPMHUPOBAHHOCTh  yYMEHHWH  COONIOAaTh  NpaBWIA  TOJIH30BAHUS
XUMUYECKON TOCyol W J1abopaTOpHBIM OOOpYJAOBaHMEM, a TaKXKe TpaBUIIA



oOpallleHus] ¢ BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKLIMSIMH IO BBIMOJIHEHHIO
71a00paTOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUUIAHUPOBATH U BBINOJIHATH XUMHYECKUH
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIIECTB MPU HArPEBAHUH, MMOTYUYEHUE
STWIIEHA M W3YyYEHHE €ro CBOMCTB, KayeCTBEHHBIE PEAKIMU OPraHUuYECKUX
BEIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC pPEAKIMU OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKHA OE€30IMaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIBTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alucH YpPaBHEHUH COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKU aHAJIU3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyH0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

COPMUPOBAHHOCTh ~ YMEHHUH  COONIIOJATh  MpaBWJIa  3KOJOTUYECKH
1eJIecOo00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JECHCTBUS Ha >KMBBIE OPraHU3Mbl OIpPEACHEHHBIX OPraHUYECKHUX
BellecTB, MoHMMas cMbica nokazartens 1K, mosicHsaTh Ha mpumepax crocoObl
YMEHBILIEHUS M TMPEAOTBpAILlEHUs HMX BPEIHOTO BO3JEHUCTBUS Ha OpraHU3M
YeJI0BEKa;

IUIsE 00YyYaroLMXCsl ¢ OTPaHUYEHHBIMA BO3MOXHOCTSIMHU 3/10POBbSI: YMEHHE
NPUMEHATH 3HaHWS OO0 OCHOBHBIX JOCTYMHBIX METOAAaX TO3HAHUSA BEIUIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CJENBbIX U CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyi.
11 KJIACC

[IpeameTHBIC pe3ynabTaThl OCBOCHUS mpeameTa «OO0Iast 1 HeopraHudecKas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh IIPEJACTABICHHH: O XHMHYCCKOW COCTaBIISIOIICH
€CTECTBECHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJI PEIICHUS TPAKTUUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U IPUPOIHOM
cpene;

BJIQJICHUE CUCTEMOM  XHUMHWYECKHUX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralONUe MOHATUSA (XUMUYECKHI 3JEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIAPHBIN OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCIICHHS, XUMAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAJUTMYECKas, BOJOPOJIHAS ), KPUCTAJUIMYECKasl PEIIETKA,
TUNBl XUMHYECKHX  PEAKIUH, PACTBOpP, JJIEKTPOJUTHI, HEJICKTPOIUTHI,



AIEKTPOJUTUYECKAS JUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEIIb, CKOPOCTb
XUMUYECKON pPEaKIuu, XUMHUYECKOE PABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoguueckun 3akoH JI. M. Menneneena,
3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAILICHUS YHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUM, (PAKTOJIOTMYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HUCMOJb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISABIATH XapaKTEpPHBIC MPU3HAKH TTOHATHMH,
YCTaHABIIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TOHSITUSA MPH
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U UX MPEBPaICHUI;

c(hOpPMHUPOBAHHOCTh YMEHHI HMCIOJIb30BATh XUMHUYECKYIO CUMBOJUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  PEAKIUH,
cuctematudeckytro HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJEIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHaK, TaméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS COJ/IA, MUPUT U JIPYTHE);

c(hOPMHUPOBAHHOCTh YMEHUW  OMNpENEIATh BaJEHTHOCTh U  CTEINEHb
OKHCIICHHUSI XUMUYECKUX JJIEMEHTOB B COEAMHEHHUSX Pa3JIM4YHOTO COCTaBa, BUJ
XUMUYECKON CBSI3M (KOBAJIGHTHAs, HWOHHAs, METAJUIMYECKas, BOJOPOJHAs) B
COCIMHEHUSAX, TUTT KPUCTALTNYECKON peléTKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJISpHAsi, MOHHAs, METAJJIMYECKas), XapakTep Cpeilbl B BOJHBIX PacTBOpPAX
HEOPraHUYECKUX COCITMHEHUI;

c(hOpMHUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJJICKHOCTh
HEOPTaHMYECKUX BEIIECTB MO MX COCTaBY K ONpeAeEHHOMY Kiaccy/TpyIre
COCIMHEHUH (MPOCThIE BEIIECTBA — META/UIbl M1 HEMETaJlIbl, OKCHUJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpPMHUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOJINYECKOTO 3aKOHA
. W. MenaeneeBa W JIEMOHCTPUPOBATh €r0  CUCTEMATHU3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(hOPMHPOBAHHOCTh YMEHHI XapaKTepPU30BaTh »JJEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOoB 14 mnepuonoB Ilepuonnueckoil cucTeMbl
xuMu4deckux saementoB JI. M. MenpgeneeBa, HCIONB3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHIY, OOBSICHSITD
3aKOHOMEPHOCTU M3MEHEHUSI CBOWCTB XMMUUYECKUX JIEMEHTOB U UX COCIUHEHUM
10 nepuonaaM u rpymnnaM Ilepuonuueckoi cucteMbl XUMHAYECKUX diieMeHToB 1. U.
Mengeneena;

chOpPMHUPOBAHHOCTh yYMEHUM  XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOU CBS3U MEXIAY HEOPTraHMYECKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(DHUIIMPOBATh XUMHUYECKUE PEAKIIUU IO
pa3IMYHbIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BeEIIECTB, TEIJIOBOMY



ahdexTy peaknuu, W3MEHEHUIO CTEMEeHeW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHHS PEAKIMI pa3InyHBIX
THUIIOB, MOJHBIE U COKpPAIIEHHBIE YPABHEHUS PEaKlMii HOHHOT0 0OMEHa, YYUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKIIMU UAYT O KOHIIA;

c(hOPMHUPOBAHHOCTh yYMEHUN MPOBOJUTH pEaKUUU, MOATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPa3jMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMNBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;

cOpPMUPOBAHHOCTh yYMEHHMH PACKpBIBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ITUX PEAKLINM;

cOPMHUPOBAHHOCTh ~ YMEHHH  OOBSACHITH  3aBUCUMOCTb  CKOPOCTH
XMMHUYECKON peakuuu OT pa3nyHbIX (AKTOPOB; XapakTep CMELICHUS
XMMHUYECKOTO PAaBHOBECHUSl B 3aBUCHMOCTH OT BHEIIHETO BO3AEWUCTBUA (HMPUHLIUI
Jle laTenne);

c(OPMUPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XUMHUYECKUE IPOLECCHI,
JeKalllie B OCHOBE MPOMBIIIJIEHHOTO IOJIYYEHHUSI CEPHOW KHUCIIOTBHI, aMMHUAKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYUCIEHHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBAa B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IPU XMMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

cOPMUPOBAHHOCTh ~ yMEHMH  COONIOAATh  NpaBWia  TOJb30BaHMS
XUMHUYECKOM mocynoil U 1a0opaTOpHbIM OOOpYJOBaHMEM, a TaKKe IpaBHIia
oOpallleH!s] ¢ BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKLUMSIMH IO BBIMOJIHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBINOJHITh XUMHUYECKHM
DKCIIEPUMEHT (pa3jI0KEHUE IMEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOpPA, BIMSHUE Pa3IM4HbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON peakluu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAIlEHNH C BEIIECTBAMU U JIA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIepUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUil W (OPMYyITUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;



c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIU3UPOBATH XUMHYECKYIO
uHpopMaIMio, TMOJyd4aeMyl0 M3 pPa3HbIX MCTOYHHUKOB (CpeJCcTBa MacCOBOMU
KOMMYHUKaIu, HTEepHET U Apyrux);

chOpPMHUPOBAHHOCTh ~ YMEHHMH  CcOOJItOJaTh  MpaBWja  IKOJOTUUYECKHU
1e71eco00pa3HoOro TOBEJICHUS B OBITY W TPYIOBOM JACATEILHOCTH B IEIX
COXpPAaHEHMSI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOIHON Cpelibl, OCO3HABATH
ONACHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MBI OIPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [I/JIK, mosicHATe Ha mpuMepax cHocoObl YMEHBIICHUS H
MPEIOTBPALIECHUS X BPEHOIO BO3ICMCTBUS HA OPTaHU3M YEIIOBEKA;

TUTsT 00YYaroNUXCsl ¢ OTPAaHUYCHHBIMUA BO3MOYKHOCTSIMH 370POBBS: YMCHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CJENBIX U CIHA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3anmucn XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJsm4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne i/
NPOrpamMmbl Bcero Kontpoabueie  Ipaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCcKOi XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTIEBOIOPOIbI — ATKAHBI 2
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 1
' aJKaJUCHBI, AIKHHEI
2.3 ApomaTH4eCKHe yTIeBOA0POIbI 2
24 [TpupogHBIE HCTOYHHUKH YTIEBOIOPOIOB U 3 1
' ux nepepaboTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepaaiue opranndeckue coeTHHeHUst
3.1 Crupter. @enon 3
32 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CrnoxHble 3¢upbl
3.3 VrneBoasl 3 1
Hroro no paszneny 13
Pa3nes 4. AzoTcoaepskanue OpraHi4ecKue coeJuHEeHHs
4.1 AMuHBL. AMUHOKHCIIOTHI. benku 3




Hroro no pazgeny

Pa3pnen S. BeicokoMoOJIeKYISIpHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bojgokna 1
Hroro no pasueny 1
HroroBast koHTpOIbHAs paboTa 1

34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHBbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
Ne n/m S — Beero KogITpo.m,HLIe HpﬁaKaneCRne 0BPA30BATETLHBIE
padoTbI padoTsI pecypesI
Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUM
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
19 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertasbl 6 1
2.2 Hemerannsl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTAHNUYECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 ‘ XuMus U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udpossie
n/n Tewa ypoka Bcero Kontpoarskie | Ipakrmieckue fll3y'—lennﬂ gﬁ[?;gOBaTeJIbele
padoThI padoThI pecypebi
1 [Ipenmer opraHn4eckoin XumMuu, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHUs OpraHMYECKUX
2 coenuHeHuii A. M. bytneposa, eé 1
OCHOBHBI€ I10JIOKEHHUSI
[IpencraBnenne o knaccudukanum
3 opraHnueckux Bemiects. HomeHkiarypa 1
(cucremaTHyecKkasi) U TPUBHAJIbHBIE
HA3BaHUS OPTraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKHH Pl
5 Meran u 3TaH — npocTeunImne 1
MIPEICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTUJIEH U IPOMUJIeH — MpocTeiine 1
MIPEJACTABUTENH AJIKEHOB
8 [TpakTiueckas pabota Ne 1. «Ilonydyenue 1 1
ATHJIEHA U U3yYEHHUE €T0 CBONCTBY
Ankanuensl. byraauen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1
CUHTETHUYECKOTO KayuyyKa U PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS,
10 TOMOJIOTUYECKUH psiji. ALIETUIIEH — 1
MPOCTEUIIINNA MPEICTABUTEINb ATTKHHOB
11 Brluncnenus no ypaBHEHHIO XUMHYECKOU 1




peaKiuu

Apenbl: 0eH301 U TONIyoJ. TOKCHYHOCTh

12
apeHoB

13 ['eHeTnyeckas CBSI3b YII€BOIOPOAOB,
MIPUHAJICKANINX K Pa3IMYHBIM KJIacCcaM
[IpupoaHbIe HCTOUHUKH YTIICBOIOPOIOB:

14 MIPUPOIHBIN ra3 U MOMyTHbIC HePTIHBIC
ra3bl, He()Th U MPOAYKTHI €€ TIepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIC
ra3bl, He()Th U MPOAYKTHI €€ TIepepaboTKu

16 KonTponbhas pabota no paszueny
«YTIIEeBOIOPOABD)

17 [IpenenvHBIC OTHOATOMHBIC CITUPTHI:
METaHOJ 1 3TaHoJ. BomopoaHas cBs3b

18 MHOroaToMHBbIE€ CIIUPTHI: ITUICHTIUKOb U
TJIALICPUH

19 ®deHout: cTpoeHNE MOJIEKYIEL, ¢buznveckne
U XUMUYECKUE CBOWMCTBA, MPUMEHEHHUE

20 Anpaeruzpl: hopMaIbAeTHA U
areTajbpIerun. AeToH

21 OaHOOCHOBHBIE TpefieNibHbIE KApOOHOBHIE
KHUCJIOTHI: MypaBbHHAS M YKCYCHAS

29 [IpakTnueckas pa6v0Ta Ne 2. «CsoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»
CreaprHOBas U OJIEUHOBASI KMUCIIOTHI, KaK

23 MIPEJICTAaBUTEIIN BBICIIINX KapOOHOBBIX
KHUCIIOT

24 Mpina Kak conu BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBHE

o5 CrnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIE

Kap6OHOBLIX KHCIIOT. FI/IIIpOJ'II/IB CJIOJKHBIX




3¢upoB

JKupsl: Tunponns, NpUMEeHEeHuUE,

26 1
OuoJsiornyeckas pojb >KHPOB
VYTIIeBOIbI: COCTaB, KiTacCHU(pUKAITHSI.

27 Baxueiiiume npeacraBuTeNu: TIII0K03a, 1
bpykTO3a, caxapo3a

28 Kpaxman u memmroso3a Kak IpupoaHbIC 1
MIOJIUMEPHI

29 KoHnTpomipHas padoTa mo pazueny 1
«YTJICBOIBI»

30 AMUHEL: METHIAMHUH U aHUINH 1
AMHHOKHCIIOTHI KaK aM(pOTEepHBIS

31 OpPraHUYECKHUE COSAMHEHUS, X 1
ouojornyeckoe 3HaueHue. [lenTuap

32 benku kak npupoaHbIe 1
BBICOKOMOJICKYJISIPHBIE COSAMHEHHUSI

33 OCHOBHBIC TTOHATHS XUMUHU } 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
OCHOBHBIE METO/bI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM. 1
[TnacTmacchl, KayqyKH, BOJIOKHA

OBILIEE KOJIMYECTBO HACOB I10 34

[NPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTrypamus aTOMOB

KoanuecTBo 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

Jlara
U3yYCHUS

DJIeKTPOHHbIE
nudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMa XMMHUYECKUX d1emeHToB 1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHX BJIEMEHTOB 1 MX COSIMHEHHUH 110
rpymiaM v nepuojaam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHTOoB J[.M. MeHaeneeBa B
pPa3BUTHH HAYKH

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BUJIbl; MEXAHU3MBbI 00pa30BaHMS
KOBAJICHTHOM CBsI3U. BogoponHas cBsi3b

BaneHTHOCTB. DNEKTPOOTPULIATETBLHOCTD.
Crenens oxkucieHns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

IToustue o AUCTICPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBas 107151 BEIIEeCTBa B pacTBOpE

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COeAUHEHUN. [ eHeTnyeckas
CBA3b HEOPraHWYECKHUX BEUIECTB, PA3ITMYHBIX
KJIaCCOB




Krnaccudukanus XuMHYECKUX PEaKIHii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IIPU
XUMHUYECKUX PEAKIUAX

10

11

Ckopoctb peakuuu. OOpaTUMbIe pEaKIiH.
XUMHYecKoe paBHOBECHE

[TpakTrueckas padorta Ne 1. «Bnusaue
pa3nUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON peakinm»

DIIeKTpoJIMTHYECKast aAuccoruanus. [lonstue
0 BoJIOpoHOM mokazarene (PH) pactopa.
Peakiiun nonHoro ooMeHa. I'uaponu3
OpPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB

12

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 anexkTponuse
pacIyIaBoB M pacCTBOPOB COJIEH

13

KonrtponsHas pabota no pasaeny
«XUMHUYECKHAE PEAKIINH

14

Meraiuel, ux nosioxenue B [lepuoanyeckoii
CHUCTEME XMMHUYECKHX d1emeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOmme Gpuznyeckue cBOWCTBa
METaJIJIOB

15

16

17

CrnnaBel MeTaIOB. DIIEKTPOXUMUYECKUH PAJT
HanpsHKeHUH MeTalyioB

XHWMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaui, Kaablluid, MarHuH,
AIIOMUHHN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COE€IUHEHUN

18

XHUMHUYECKHE CBOMCTBA OWHKAa, XCJIC3a U UX




COE€IUHEHUN

19

[IpakTuyeckas padora Ne 2. "Perenue
HKCIEPUMEHTAIbHBIX 3374 110 TEME
«Mertamaen"

20

21

22

Hewmeramisl, X IOJIOKESHUE B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemeHToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusnyeckue CBOMCTBA HEMETAJIJIOB.
AnoTponusi HEMETaUIOB (Ha IpUMEpe
KHCIIOpoJia, cephl, hocdopa u yriepozaa)
XHWMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI H UX
COCIMHCHUI

23

XHUMHYECKHE CBOMCTBA a30Ta, pocdopa U ux
COE€IUHEHUN

24

25

XHWMHMUYECKUE CBOMCTBA yIiIepoaa, KpEMHUS U
UX COEIUHEHUN

[IprMeHeHne BaXXHEUIINX HEMETAUIOB U UX
COE€IUHEHUN

26

27

28

O00011IeH1E U CUCTEMAaTH3alis 3HaHUH 110
teme «HeMmeramnely». BeraucieHus mno
ypaBHeHI/ISIM XUMHUYCCKUX pCaKIII/II\/’I n
TEPMOXUMHUYECKHE PACUETHI

ITpakTryeckas pabora Ne 3. «Pemenune
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"HemeTassl"»

KonTtpomnsHast pabora o teme «Hemeramib»

29

30

Heopranunueckue u opraHnyeckue KUCiIOThI.
Heoprannueckue u opraHMuecKue OCHOBAHUS
AMpoTepHbIE HEOpPraHUYeCK1e U
opranuueckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX




BCIICCTB

Poib xuMuH B 00€CIIEYEHUH SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUU MEIUIIHMHBI
[IpencraBnenus 00 0OMUX HAYYHBIX
32 MPUHIIMATIAX TTPOMBIIIICHHOTO MTOTYyYSHUS 1
BOXHEHIIINX BEIICCTB
33 YesoBeK B MUpE BEILIECTB U MAaTEPHAIIOB 1
34 XuMUS ¥ 3J0POBbE YEITOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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