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HOACHUTEJBHAA 3AIINCKA

[IporpammMa 1O XUMHUU Ha YpOBHE CpeAHEro oOmero oopa3zoBaHus
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yibTaTaM OCBOEHUS
denepanbHOl  00pa30BaTEIBPHONW TPOTPAMMBI  CPETHEr0 OOIIEro 00pa3oBaHUs
(®OIT  COO), mnpencrasieHHbix B DenepaibHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM cTangapre COO, ¢ yuérom KoHuenmuu mnpenoiaBaHus
y4eOHOTO TpeaMeTa «XHUMHUs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Odenepanuy, pealu3yOIMIUX OCHOBHBbIE OOpa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TONOXeHH «Crparernn pa3BuTus BocnuTaHus B Poccuiickon
Oenepanuu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaButensctBa P® ot
29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEIACICHUIO
oO1elt cTpareruu o0y4deHUsl, BOCIIUTAHUS U Pa3BUTHSA 00YyJarOUTUXCsl CPECTBAMU
yueOHoro npenmMera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuenrtyanbHbie nojoxkenuss @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
COJICpKaHMs, PE3yJbTAaTOB OOy4YeHUST U TpeOOBaHUN K YpPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XUMHUECKOE oOpa3oBaHue, MOJTy4aeMoe BBITTYCKHUKAMU
0011e00pa3oBaTebHON  OpraHu3aIliyi, SBISAETCS HEOTHEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEPIIAOIIMM OTallOM pean3aluud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX IEHHOCTEW, MNPUCYIINX
LEJOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS M 00IIEH KYJIbTYPhI
YeJIOBeKa, a TaKKe HSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO W TPUPOTHON cpede. Peammsyercs xummueckoe oOpa3oBaHHE
00yyJarommxcsi Ha YPOBHE CPEAHEro 0o0Iero o0pa3oBaHus CpeACTBAMU y4eOHOTO
npeaMera «XUMHUSD), COJIEpXKAaHUE U TIOCTPOEHHE KOTOPOrO OIpEJEeHbl B
mporpaMme M0 XUMHH C YYETOM crhenuduKu HayKd XUMHH, €€ 3HAa4CHUs B
MO3HAHUU TIPUPOJIBI M B MaTE€pPUAIBLHOM >KU3HU OOIIECTBa, a TaKXKe C Y4ETOM
oOluX 1eJed W NPUHIMUIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero obiero oopasoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JEMEHT CUCTEMbI €CTECTBEHHBIX HAyK HUrpaeT ocoOyr pojib B
COBPEMEHHOM IMBWIM3AIMHU, B CO3/JaHUM HOBOM 0a3bl MaTEpUATbLHOM KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIaJa B (HOPMUPOBAHKE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS,
B CO3/IaHUE LIEJIOCTHOTO MPEICTaBICHUS 00 OKPY>KAIOIIEM MHUpE KaK O €IMHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMUpyeTcss B XUMUU HA OCHOBE MTOHUMAHUS



BEILIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHUPA, OCO3HAHUS B3aMMOCBS3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JaCTsIMU IPUMEHEHUS.

TecHO B3aMMOJNEUCTBYS C APYTMMM €CTECTBEHHBIMH HAayKaMH, XUMHs CTaja
HEOTHEMIIEMON YaCThI0O MUPOBOM KYJIBTYpPbl, HEOOXOJAUMBIM YCIOBHUEM YCHEIIHOIO
TpyAa U KHU3HU Kaxaoro uigeHa obmiectBa. CoBpeMEHHas XMMHs Kak Hayka
COo3uJaTeNbHas, KAaK HayKa BBICOKMX TEXHOJIOTMI HallpaBl€Ha Ha pEIICHHE
rJI00aNbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON 0€30IaCHOCTH U OXPaHBbI 3J0POBBI.

B coorBercTBUM C OOmMMMM LENSMU U TNPUHIUIAMH CPEIHETO OOIIETro
oOpa3zoBaHus coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIl YPOBEHb
U3yYEHUs1) OPUEHTHUPOBAHO MPEUMYILIECTBEHHO HA OOILEKYIbTYPHYIO IMOATOTOBKY
oOydaronuxcsi, HEOOXOJMMYI0 MM Ui  BBIpAaOOTKH  MHMPOBO33PEHUYECKHX
OpPHEHTUPOB, YCIIEIIHOIO BKJIKOYEHHS B JKU3Hb COLMYMA, IPOJOJIKEHUS
o0Opa30BaHMsI B pa3IUYHbIX 00JIACTSIX, HE CBSI3aHHBIX HETMIOCPEICTBEHHO C XMMHEH.

CocTaBigOmKUMU IpeaMeTa « XUMUs» SIBISIOTCS 0a30Bble KYpChl —
«Oprannyeckas xuMus» U «OOmas M HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU M0 HEOPTaHWYECKOW XMMHH (C BKIIIOYEHUEM 3HAHUM U3 OOIIEH XUMUHU) U
OpraHn4eckon xumuu. POpMUPOBaHUE JAHHOW CHUCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa o0OecnedyuBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOT000pasus
BELIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUN XUMHUH.

Ctpyktypa coaepkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHuyeckass XuMus» chopMupoBaHa B IporpaMMe MO XHMHUU HAa OCHOBE
CUCTEMHOIO TMOJXOJa K U3YyYEHHI0O ydeOHOro wmarepuaja u oOycCIIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpele’EHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHHUSI OPraHUYECKHUX
COCAMHEHNH, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHMX M JJIEKTPOHHBIX
IpelcTaBiIeHU! O cTpoeHuH BemlecTB. CBeneHUs 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIMHEHUMN. B Kypce OpraHM4eckol XHWMHUU IOJIYYarOT pPa3BUTHUE
c(hOpMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEpPBOHAYAIbHBIC
MPEJICTaBICHUS] O XUMHUYECKOM CBSI3U, KJIACCU(PUKALMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, 0 XUMUYECKOU PEAKLIAH.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XuUMHsS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOrO 0O0IIero o0pa3oBaHus
TEOPETUUECKU MaTepuad M (PAKTOJIOrMYECKHE CBEIEHUS O BEIIECTBAX H
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHS 00y4JaroIuMCs IPEIOCTABIISAETCS BO3MOKHOCTh OCO3HATh 3HAYEHUE



MEPUOANYECKOTO 3aKOHA C OOIIETEOPETHUUECKUX M METOAOJOTHYECKUX IMO3UIUH,
riy0Xe TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMI STOro 3akoHa — OT
000011aK011IeH 10 0OBSICHSIONICH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMI O BaXXHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUU,
CBOMCTBAax M MPUMEHEHHH, a TAKXKE€ O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSAX MNpOTeKaHus JonosHsercs B Kypcax 10 m 11 xiaccos
AJIEMEHTAMHU COJEP)KAHMS, HMMEIOIIMMH KYJbTYPOJOTHMYECKU W MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aMMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENIbHON W MPaKTHYECKOU
NESTEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K IPOIECCY
TBOpYECTBA B O0JACTU TEOPHM U MPAKTHUECKUX NPHIOKEHUN XUMHUU, TIOMOTAOT
BBIITYCKHUKY OpPHEHTHPOBATbCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATH MH(OPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWS 3HaHWM, pelIeHUus HHTEJUIEKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX UCCIEA0BATEIbCKUX 3a1a4. B 1enom conepkanue yd4eOHOro
npeamMeTa  «XHUMHsSD»  JAHHOTO  YPOBHS  M3YYEHUSI OpPUEHTHPOBAHO  HA
(opMHpoBaHrEe y OOy4YarOMIMXCd MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHUS
¢unocodckux HleH, TaKUX Kak: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOTO U
OpPraHUYECKOT0 MHpa, OOYCIIOBJICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, I[T03HABAEMOCTh MPUPOJHBIX SBJICHUM MYTEM OHKCIIEPUMEHTAa U
pelIeHrsT TMPOTUBOPEUMH MEXKAY HOBBIMH (akTaMd U TEOPETUYCCKUMHU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEILIEHUHU 3KOJOTMYECKHUX Mpoliem, a
Takke MpoleM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/1aHUsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCIMTAHMS, Ppa3BUTUS W COLMAIM3ALUU
oOy4Jaronuxcsi TPUHATHIE MPOrpaMMON MO XMMHUU MOJAXOJbl K OINPEACICHHUIO
colepKaHUsl M TOCTPOCHUSI TMpeAMETa MPeAyCMaTpUBalOT (POPMUPOBAHUE
YHUBEPCAJIBHBIX Yy4YeOHBIX JEWCTBUN, HUMEIOUIMX 0a30BO€ 3HAUYE€HHE  JUIA
pa3IMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs MpobOjieM, MOHCKa, aHalu3a Hu
00paboTku uH(pOpMaIi, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIEA0BATENIbCKON AEATENbHOCTH, 3aHMMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpernonaBaHus XHMHM Kak Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO 00IIero o0pa3oBaHus, MPU ONMPEACICHUN
COJIep)KaTeIbHOM XapaKTEpPUCTUKU LeJed HU3ydeHUs MpeaMeTa HalpaBiICHHEM
NEPBOCTENCHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCA (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NEeATEIbHOCTH YEI0BEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYyphl. C



METOJIMYECKOM TOUKHM 3PEHHUS] TaKOM MOAXOJ K ONpEACNICHUIO Iesield U3ydeHHus
MIpeAMETA SIBJISICTCS BITIOJTHE OMPaBIaHHBIM.

CoriacHO TaHHOM TOYKE 3PEHUS TJIABHBIMU LEISIMU U3YUYCHHS TpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) IBISIOTCS:

o (opmMupoBaHmMe CHCTEMBl XWMHWYECKMX 3HAHUW Kak  BaKHEUIEH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOU
JeXaT KIIOYEBbIe MOHATHUS, (PyH/IaMEHTANIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYITHBIX
000011IeHUI MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/AX IMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAUMBIX ISl MpUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHEBHOM KU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO OSKCIIEPUMEHTa, COONIOJICHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BeIIeCTBAMH.

Hapsiny ¢ aTuM, comepxaTenbHas XapaKTepUCTUKA IIeNIel U 3a/1ad U3y4eHUs
peaMeTa B IporpaMme 1Mo XMMUM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MIPHOPHUTETAMHU B CHCTEME CpelHero obmiero odpazoBanus. CerogHs B
MPENOIaBaHNM  XMMHH B OOJNBIICH CTEMEHW  OTHAETCA  MPEANOYTEHHE
MPAKTUYECKON KOMIIOHEHTE COJACp)KaHUs OOy4deHHs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTeIbHONW OpraHu3alliy, BJIaJCIONEro He
HAOOpOM 3HAHUW, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSMH aKTHBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMEHEHUS WX B peajbHOU KU3HU
JUTSI pEIICHUS TPAKTUICCKUX 3a71ad.

B cBs3M Cc ATUM TpU U3Y4YEHUH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HAYCHHE NMPUOOPETAIOT TAKKE IENIN 1 3a]1a4H, KaK:

ajanTamnys 0O0yJaromuXCs K YCIOBHSAM JWHAMHYHO Pa3BUBAIOIICTOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHuI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHSTHIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX C BEIIECTBAMU U MX
MIPUMEHEHUEM;

dbopMHpoBaHHEe y OOYyYarOIMUXCS  KIIIOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMITCTCHIINH), WMCIOIINX YHUBEpPCAIbHOC 3HAUCHWE I Pa3IMYHBIX BHJIOB
NeSATEILHOCTH: PElIeHHs MpoOJieM, MOorcKa, aHaau3a U 00padoTku mHbOpMaIIIH,
HEOOXOAMMBIX [IJI1 TPUOOPETEHUs OIbITa NEATCILHOCTH, KOTOpas 3aHUMAeT
BKHOE MECTO B MIO3HAHUY XMMHH, & TAKXKE JJISI OIEHKH C TTO3UITHIA



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
MIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00yUarONINXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO TPUOOpETaTh HOBBIE
3HAHUA 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTSAMH, UCIIOJIb30BATh
COBpEMEHHbIE MH(QOPMAIIMOHHBIE TEXHOJOTUHU ISl TIOUCKA U aHaJlu3a Y4eOHOH U
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMHUYECKOTO COJIEP KAHNUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBILLUIEHUS, HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, INpPH IJAHUPOBAHUU U MPOBEACHUH XMMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydaromuxcsi YOeXJAEHHOCTH B T'YMaHHCTHYECKOU
HaIlPaBJICHHOCTH XHMHUH, €€ BaXHOW POJM B PEHICHUH IIOOANbHBIX MPOOIeM
paIOHAIBHOIO MPUPOAOIOJIB30BaHNUs, OTIOJIHEHNS SHEPreTUYECKUX PECYPCOB U
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOro
OTHOLIEHUS K MPHUPOJE M CBOEMY 3J0POBbIO, a TaKKe MNPUOOpPETEHUs OMbITa
WCIIOJIb30BaHUsl TONYYCHHBIX 3HAHUN Ui TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yuebHOM mnnaHe cpeaHero oo6mero o0pa3oBaHUS NPEAMET «XUMHD)
0a30BOr0 ypOBHS BXOJUT B COCTaB MpeAMETHOM obnactu «EcTecTBeHHO-HayuUHbIE
MPEAMETBD».

OO11ee Yncno 4acoB, OTBEAEHHBIX JIJIsl U3YUEHHUsI XMMUU, Ha 0a30BOM YPOBHE
cpeaHero oomiero odpasoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Henelno), B 11 kimacce — 34 gaca (1 gac B Heneoo).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHn4YecKOl XMMHUM: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYECHUE B
[IOJIyYCHUM HOBBIX BEIIECTB M MaTepuaigoB. Teopus CTpOEHUsS OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHBIE MOsI0KeHUA. CTPYKTYpHBIE (hOPMYIIBI
OpraHMYeCcKUX BemecTB. [omoiyiorus, u3oMepusa. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBS3U.

[TpencraBienue o kiaccupuKaluyu OpraHUYecKux BeuecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHMH (CHUCTeMaThyecKkas) M TpPUBUAIbHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPIraHUYECKHUX BEIIECTB.

DKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBpPALICHUN:
O3HAaKOMJIEHHME C O0pa3laMy OpPraHMYECKHX BEIIECTB M MaTepuajaMyd Ha HX
OCHOBE, MOJICJTUPOBAHME MOJIEKYJ OpPraHWYECKHUX BEILECTB, HAOIIOJECHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPALICHUI0 OPIrAaHUYECKUX BELIECTB
IpU HarpeBaHuu (1JiaBjieHue, OOyriIuBaHUE U TOPEHHE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
OpocTeiline NpeACTaBUTENN alKaHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuy 3aMelIeHHUs M TOpPEHMs), HAXOXKIEHHUE B TNPUPOJE, MOJIyuyeHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHUYECKUN pPsii. DTWIEH U MPONUJIEH —
OpoCTeHIline NpEeACTaBUTENN aJKEHOB: (PU3WYECKME M XHMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUSA, TaJOIN€HUPOBAHMS, THApATAalWd, OKUCIEHUS U
NOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHUE.

Anxaguensl: OyramueH-1,3 u mermwnOyranueHn-1,3: cTpoeHue, BakHEHIInE
XUMUYECKUEe CBoOWcTBa (peakuusi noaumepusanuu). [lonmydeHue CHUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHMSI, TOMOJIOTMYECKUHN psifl. ALIETHIICH
— TpOCTEHINMH TpEeACTaBUTEIb AJIKHHOB: COCTaB, CTPOEHHUE, (U3UUECKHUE U
XUMHUYECKUE CBOMCTBA (pEaKkLMM T'MAPUPOBAHUS, raJOT€HUPOBAHUS, TMAPATALNH,
rOpEeHus), NOJyUYEeHHUE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHME M XUMUYECKHE CBOMCTBA
(peakuuy rajoreHMpOBaHUS U HUTPOBAHUSA), NOJIyYEHUE U NMPUMEHEHHUE. Tonyon:
cocmas,  cmpoeHue,  Quauyeckue U  Xumudeckue — ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONYYeHUe U npumeHerue. TOKCHYHOCTD



apeHoB. ['eHeTHMyeckas CBSI3b MEXKIY YIVIEBOJOPOJAAMH, NPHUHAIISKAIIUMH K
pa3IMYHBIM KJIACCaM.

[IpuponHble WCTOYHMKH YIIEBOAOPOAOB. [IpupoaHblii ra3 W NOMYyTHBIE
HeTsaHbie Ta3bl. HegTh m e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTH:
IEPEroHKa, KPEKUHI (TEPMUYECKHM, KaTaJUTHYeCKui), mnuponus. IIpogykrsl
nepepaboTKu He(TH, UX TPUMEHEHUE B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
YTOJIb U NPOAYKTHI €r0 MepEPAOOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPAILCHUA:
O3HaKOMJIEHHE C 00pa3llaMH IJIacTMAcC, Kay4yKOB U PE3UHBI, KOJUIEKIUH
«Hedpts» u  «Yromp», MoAenUpOBaHHWE  MOJEKYJI  YIJIEBOJOPOJIOB U
raJIor€HONPOU3BOIHBIX, ITPOBEICHUE_IPAKTUYECKOW PabOThI: MOJYyYEHUE ITUIICHA
Y N3yYEHHE €TO CBOWCTB.

PacuérHrpie 3aaumn.

Bbluncnenuss 1Mo ypaBHEHHMIO XHMHYECKOW peakuumu (maccel, 00béMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTAa PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranuieckue coeJUHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTBL. MeETaHON W 3TaHON: CTPOEHHUE,
¢usznyeckue MW XUMHUYECKHE CBOMCTBA (pEaklMM C aKTUBHBIMH MeETasllaMH,
raJIOrT€HOBOJOPOJaMH, TOpPEHHUE), NpUMEHEHHE. BoaopoaHble CBSI3HM MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBUEe METaHOJa U 3TaHOJa HA OPraHKu3M YeJIOBEeKa.

MHoroatoMHble  COUPTBL. OJTWIEHTIUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHUE CBOICTBa (B3aUMOJEHCTBUE CO  IIEIOYHBIMU
MeTaJlJlaMHl, KaueCTBEHHas peaklMsi Ha MHOroaTOMHble cnupthl). JleiicTBue Ha
opraHusM uenoBeka. [[pumeHeHune rauueprHa U 3TUIICHTJIMKOJIS.

@DeHoJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKHE U XUMUYECKHE CBOMCTBA.
Toxcuunocts penosna. [Ipumenenue penona.

Anbaerugipl U kemouvl. DopMalbACTHA, AalETANBICTHI: CTPOCHUE,
¢u3znyeckue W XMMUYECKHE CBOICTBa (peakIMHM OKHCIECHUS U BOCCTAHOBJICHUS,
KaueCTBEHHBIEC PEAKLINH ), TIOJyYEHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpeJeibHble KapOOHOBBIE KHCIOTH. MypaBbuHasi U
YKCyCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe M XMMUYECKHE CBOWCTBa (CBOICTBA,
oO1ue /Ui Kiacca KUCIOT, peaklus 3TepuduKanum), nojaydyeHue U NpuMEHEHHUe.
CreapuHOBasi M OJIEMHOBAsl KUCJOTHI KaK MPEICTaBUTENM BBICHIMX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, UX MOIOIIIEE IeHCTBHUE.

CnoxxHble >(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KucHOT. [‘uaponus
ci10kHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenue xxupos. buonornueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KiaccuduKanus ~— yriaeBogoB  (MOHO-, JU- H
noyimcaxapubl). ['I0ko3a — MpocTeNImii MOHOCAaXapua: 0OCOOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3UYECKHEe U XHMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcuom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bI), HAXOXKJICHHE B MPHUPOAE, NPHUMEHEHHE,
o6uonorudeckas poib. otocunTtes. PpyKTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemwnono3a Kak npupojHble noaumepsl. CTpoeHrne Kpaxmana u
HeuoNio3bl.  Pu3MueckMe W XHMMHYECKHE CBOMCTBAa Kpaxmayia (THUApOIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

DKCIEePUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HUX MpEBpaICHUM:
OpoBeieHUE, HAOII0JECHUE W OINMCAaHUE JEMOHCTPAlMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKUCIEHUE ATaHOJIa
okcunoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJMIIEPUHA C
ruznpokcunom meau(ll)), anpaernioB (OKMCIEHHE aMMUAUYHbIM PaCTBOPOM OKCHUAA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeiicTBUE Kpaxmana C HOJOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo ypaBHEHHMIO XHWMHMYECKOW peakuuu (maccel, 0O0OBEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IIPOJYKTA PEAKIMM IO U3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(OTepHble OpraHnyeckue coequHeHus. dusnueckue
U XUMHUYECKHE CBOICTBA aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buojorumueckoe
3Ha4Y€HHE aMUHOKHCIIOT. [lenTuapl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOPUYHAST W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHME CBOWCTBA OEJKOB:
TUPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMS BEIIECTB M WX MPEBpAIICHUIL:
HaOJII0JIEHUE U OMHCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JACHATypalus OEIKOB Mpu
HarpeBaHuM, [IBETHHIC PEaKIUU OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS]

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U TTOTUKOHACHCAIHS.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
O3HaKOMJIEHHE C 00pa3laMH NMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanuys MeXnpeaMETHBIX CBA3EH IPU U3YUEHUH OPTAHUYECKON XUMUH B
10 kmacce ocylIecTBISIETCS 4Yepe3 HCIOIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX NOHSTUH, TaK U TOHATHH, SBJBIIOIIUXCA CUCTEMHBIMH JUIA OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOIO IUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAyYHbIH (DaKT, rUIoTesa,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KiIacCHUPUKaAIUs, NEPUOJIUYHOCTb, HAOIIOICHUE,
M3MEPEHNE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

dusuka: MaTepus, OJHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
HSHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHE
BEIIECTBA, (PU3MUECKUE BEIUUNHBI U €MHUIIBI X U3MEPEHMUS.

buonorust: kierka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBa (O€NIKH, YIJIEBOIBI, HUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbI€, TOILUIMBO,
pecypchl.

TexHonorus: NUIIEBBIE NPOAYKTHI, OCHOBBI PAalHOHAIBHOIO IUTAHUA,
MOIOIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE IIPENApaThl, MATEPUAIIBI U3
HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Snpo aroMa, HW30TONBI. OJIEKTPOHHAsS
000Ji0uKa. DHEPreTHYecKue ypoBHH, NMOAYPOBHU. ATOMHBIE opOurtanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeesieHrs 3JIEKTPOHOB MO OpOUTalIsIM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOHPUTYpaALIUsS aTOMOB.

ITepuonnueckuit 3axkoH u Ilepuoanueckas cucremMa XMMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [leproauyeckoil cucTembl
xuMmudeckux 3neMeHToB J[. M. MeHnaeneeBa ¢ COBPEMEHHOM TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TIPYINIaM U MEPHOJaM.
3HaYEHHE MTEPUOIUYECKOI0 3aKOHA B PA3BUTHUN HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbl XUMHUYECKOW CBS3HU
(koBaJieHTHasi HENOJIIpHAs W MOJISIpHAs, MOHHAs, MeTajuiMdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XMMHYECKOM CBsi3u (OOMEHHBIH U JTOHOPHO-
akuentopHslii). BomoponHas cBs3b. BajeHTHOCTb. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciieHns. IOHbI: KATHOHBI 1 AaHUOHBI.



BemectBa  MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[ToHATHE O TUCTIEPCHBIX cUCTEMaX. VICTUHHBIE H KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHHUM. Homenknatypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBSI3b HEOPraHWYECKHUX BEILIECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaM.

Xumuueckass — peakuus. Kiaccupukanuss XMMHUYECKHX — peakiuil B
HEOPraHMYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHHsS MacChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklii, €€ 3aBUCUMOCTh OT pa3auyHbIX (pakTopoB. OOpaTUMbIE
peakunu. XuMu4yeckoe paBHoBecue. DakTOpbl, BIUAIOMIAE HA COCTOSHHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onextponutnyeckas aucconuanus. CuiabHbIe U ciialdbie d5eKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAIbHAS, IIEJIOYHASL.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJIbl H3YyYE€HHUS BELIECTB W MX MPEBPAILCHHI:
nemoHcTpanus Tabmun «[lepuoanueckas cucremMa xumuueckux snemertos JI. U.
MenneneeBa», U3ydeHHE MOJEIEH KPUCTAUIMYECKUX PEMIETOK, HAOII0JIeHue U
OTMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOPOJAa B MPUCYTCTBUU KaTaau3aTopa, OMPEICICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOUIGI0O YHUBEPCAIBHOTO WHIMUKATOpPA, PEAKIMH HWOHHOrO OOMEHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbix (akTOPOB Ha CKOPOCTh
XUMHUYECKOU peakium».

Pacuérnbie 3anaun.

PacuéTtel 1O ypaBHEHUSAM XUMHUYECKHX PEAKUHM, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThI, PACUE€Thl C HMCHOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosnoxxenne HemetrayuioB B Ilepuoguyueckoit  cucreme
xuMuueckux sneMeHtoB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHUSI aTOMOB.
®du3nyecKkrue CBOWCTBA HEMETAUIOB. AJIIOTPOIUS HEMETaUIOB (Ha MpUMepe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAaYKHEHIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHs)) M UX  COCIMHEHUW  (OKCHIIOB,
KHUCIIOPOACOIEPKAIIUX KUCTIOT, BOJOPOIHBIX COSIUHEHUN).

[IpyMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKUX
anemenToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. OOmmMe ¢guznyeckue cBoricTBa MeTayioB. CIulaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUN PSIJT HANIPSKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATpUH, Kajdui, KaJbIUH,
MarHui, allfOMUHUH, IIMHK, XPOM, JKeJI€30, ME/Ib) U UX COCTUHEHUHN.

OOmue cnocoObl monmyueHus: MeTaioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BEIIECTB WU UX MPEBPALICHUI:
U3YYeHUE KOJUIEKINMH «MeTayuibl U CIUIaBbl», OOpa3loB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTANILHBIX 3aj]a4, HaOJIOJICHUEe M OIMHCAHUE JIEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMNBITOB (B3aMMOJICWCTBHE THAPOKCHIA AJIOMUHHS C PACTBOPAMHU
KHCJIOT U IIEJI0YEed, KaYECTBEHHBIE PEAKI[UU HAa KATUOHBI METAJLIOB).

PacuérHble 3anauu.

PacuéTtel maccel BemiecTBa WM 00BbEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOIO W3 YYACTBYIOLIMX B PEaKLUMU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BELIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMum B oOecrieyeHUH SKOJOTHYSCKOM, SHEPreTHUECKON U IHIIECBOM
0€30MacHOCTH, Pa3BUTHUM MeAUIMHBL. [loHSATHE O HAy4YHBIX METOAaxX MO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIIUIA.

[IpeacraBnennss 00 OOMMX HAyYHBIX MPUHUMUIAX [POMBIIIJIEHHOTO
MOJIYYEHHUS] BAXKHEUIIINX BEIIECTB.

UYenoBek B MHpE BELIECTB M MATEPHUANIOB: BAKHEHIIUE CTPOUTEIIbHBIC
MaTepUalibl, KOHCTPYKLMOHHBIE MaTepHalbl, KpPACKW, CTEKJIO, KEpamuKa,
MaTepUAIbl [l JIEKTPOHMKHA, HAHOMATEpHUaJbl, OPraHUYECKUE W MHUHEPAIBHBIC
ya0OpeHus.

Xumusi ¥ 3J0pOBbE YEIIOBEKA: MpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia OE€30MaCHOTO MCIIOJIB30BAHMS TIPENapaToB OBITOBOM XUMUU
B IOBCEIHECBHOM JKU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanusi  MeXnpeAMETHBIX  CBA3€d TMpU  U3YyUYCHUM  OOmer
HEOPraHW4YecKor Xxumuu B 11 kiacce oCylIECTBISETCS YEpe3 HCIOIb30BaHUE Kak
OoOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHSITHH, SBIISIOIIMXCS
CUCTEMHBIMH I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHSA: HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHUsl, aHallu3, CHUHTE3, KiIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOII0ICHUE,
JKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBIICHHE.



du3uka: MaTepusi, SHEPTHs, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUNA YPOBEHDb, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3NYECKUE BEIUUYMHBI U EAUHUIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC MCKOTIAeMbIE, TOTLIIMBO,
pecypchl.

TexHonorus: XuMuU4YecKasi IPOMBIIIJIEHHOCTb, METaJUTyprusi, NpOU3BOACTBO
CTPOUTENBHBIX MATEPHAIIOB, CEJIIbCKOXO35MCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
POMBIIICHHOCTh,  (papMaiieBTHUECKass  MPOMBINUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepHUaJIOB,
AJIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMKA
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATDBI

®dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOydJaronMMucss MporpaMM cpenHero oOmero oOpa3oBaHusl (JIMUHOCTHBIM,
METaNpeAMETHbIM W NpeAMETHbIM). HayuyHo-meTonnyeckoil OCHOBOW  JJId
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHS NPOrPAMM CPEIHEr0 OOILIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTcTBHM C CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpeIMeTa «XHUMHUs» Ha YPOBHE CPEIHEro
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHUE OOYYAIOUIUMUCS POCCUMCKOW TIpa)JTaHCKOW HACHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIbBHOCTU U CAMOOTIPEEIICHUIO;

HaJIM4KMe MOTUBALIMK K OOYyYEHHIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKHUX TPAJAUIIMM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYyYarolUXcsl PYKOBOJCTBOBAaThCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAaHOBKAaMH, MPUCYIIMMH LIEITOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYKUE NMPABOCO3HAHUS IKOJOTUYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
IIEJIN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIn4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€AVMHCTBE YYEOHOW M BOCHUTATEIBHON JEATEIbHOCTH B COOTBETCTBHHM C
T'YMaHHUCTHYECKUMH, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U WJeaJlaMd POCCHMCKOTO Tpa)kIaHCKOro OOIIeCTBa, MPUHATHIMU B 0OILECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHHUS, CIHOCOOCTBYIOIIUMHU  TIpolleccam
CaMONO3HAHUS, CaMOPAa3BUTHUSI M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yJaroImxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMUS MpeaMera «XUMHUS» OTPaXKaroT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON ACSATEIHHOCTH
oOyJaroluxcst Mo peajn3auy MPUHIATHIX B 0OIECTBE LIECHHOCTEH, B TOM YHCIIE B
4acTH:

1) rpaKaaHCKOTr0 BOCIIMTAHMSA:

OCO3HAaHMS 00YYaIOUMMHUCA CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY M MPABOMOPSJIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TMpaBUiaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMaThb M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTHI IpYTUX IIPU aHAJIU3€ Pa3InYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) IaTPHMOTHYECKOT0 BOCIIUTAHHUA:

LIEHHOCTHOTO OTHOLICHUS K MCTOPUYECKOMY M HAydYHOMY HAacCJIEIHIO
OTE€YECTBEHHON XUMUM;

YBaO)XEHUsI K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U NPAKTUYECKOTO
IPUMEHEHUS XHMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHMsSI HAyKH €CThb pe3yJbTaT
JUINTENAbHBIX ~ HAOJIOEHUN, KPOMOTIMBBIX  HKCHEPUMEHTAIbHBIX  IOMCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUH M MOCIEAYIOIIEM
aHaJIn3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE€YECTBEHHOM
XUMUMY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHHWE M IMOCTYNKH CBOMX TOBAapHUILEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBUI 3THX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEeH 370poBOoro M Oe3zomacHoro oOpa3a KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHUMAHUS LEHHOCTH NPABWI HHJIWBHAYAJIbHOTO M  KOJUJIEKTHUBHOIO
0€301acHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U KU3HHU JIIOJICH;

OCO3HAHUSl TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (YyHOTpeOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUs);

S) TPy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEA0BATEIIbCKOM
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE€3HOM, TBOPYECKOM W  JIpPYrux BHUAAX
NEeATEINBHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTHE€ B PEUICHUM MPaKTUYECKUX 3adad
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGecCruil pa3IuvaHOro pojia, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 1O XUMUH;

YBAXKEHUS K TPYIY, JIIOAAM TPyJa U pe3yiabTaram TPYJIOBOU JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUAYATHLHON TPACKTOPUHU
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHHU, HHTEPECOB U
noTpeOHOCTEH 0011IecTRa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKH 11€J1eCO00Pa3HOr0 OTHOIICHUSI K MPHUPOJE, KaK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHMMAHUSl TJIO0ATBLHOIO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLUAIIBHOM CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTHMIXKEHUW XUMHUH JUIS
peLIEeHUs] BOIIPOCOB PAlMOHAIIBHOTO PUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCHUCTBUM, MPUHOCIIIMX BpEIl  OKPYXKAIOLIEH
MPUPOJHON Cpelie, YMEHHUSI MPOrHO3UPOBATh HEOJIATOMPHUSTHBIE SKOJOTMYECKUE
MOCJIEICTBUS IPEANTPUHUMAEMBIX JICUCTBUI U MPEIOTBPAIIATH UX;

HaJIMYKS Pa3BUTOTO 3KOJIOTUYECKOIO MBILUICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH 3KOJIOTUYECKOU HAIIPABJICHHOCTH, YMEHUSA
PYKOBOJCTBOBAaTbCSI MMM B MO3HABATEIILHON, KOMMYHUKATUBHOW M COLHUAIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITh HJIEOJIOTHUU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAHUSl CHeu(UKA XUMUU KaK HayKd, OCO3HaHUs €€ poju B
dbopMUPOBAaHUU PAIMOHATBHOTO HAYyYHOTO MBIIUJICHUS, CO3JaHUU IEJTOCTHOTO
npeAcTaBieHUus] 00 OKpy’KalollleM MUpE KaK O €IWHCTBE MPUPOABl U UYeJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU TPOOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUHU i1  COBPEMEHHOMU
UUBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOW pPOJU B
CO37IaHUU HOBOW 0a3bl MaTepUAIILHON KYJIBTYPBI, PEIICHUN TJIOOAIBHBIX MPOOIeM
YCTOWUYHMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SJHEPTETUYECKOM, MUIIEBOU U
AKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, OOECIEYCHUU YCIIOBUM
YCHEITHOTO TpyAa U OKOJOTMYECKH KOMMOPTHOM KHU3HM KaXKIOrO YJIeHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHMMAaHUsS CYIIHOCTH METOJIOB
MMO3HAHUS, UCTIOIh3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BATh



MoJTyJaeMble 3HAHUS JIUI aHAIu3a U OOBSICHECHUS SBJICHHUA OKPYKAIOIIETO MUpPA U
MIPOUCXO/ISIINX B HEM U3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOYCHHS Ha
OCHOBE HAydHbIX (AKTOB W UWMEIONMXCA JaHHBIX C IEIbI0 TOJYICHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUS IS
pelIeHus mpo0JieM B PealibHBIX JKU3HCHHBIX CUTYaIINAX;

UHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUM 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSAM TpyJa B pa3MyHbIX chepax npodhecCuoHaAIbHOM

JNEATEIBHOCTH.
METAITPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS YY€OHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUYMMblE  JUII  (OPMHPOBAHWUS  MHPOBO33PCHHUS  OOyUYaOIIUXCS
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHAYYHBIC MOHSATHUSA, OTPaXKaOIINe
[IEJIOCTHOCTh HAyYHOM KapTHHBI MUpa M CHEHUPUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPTHUS, SIBJICHHE,
MpoIiecc, CUCcTeMa, HaydHbId (haKT, MPHUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIeA0OBaHNE, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaIbHBbIC Y4eOHBIC NEUCTBHUS (IMO3HABATEIbHBIE, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIIme dbopmupoBaHue byHKIIMOHATBHON
T'PaMOTHOCTH M COITMAIEHOW KOMITETEHITUN O00y4arOITNXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIC

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBbIC y4eOHbBIC
JNEUCTBHUS B MMO3HABATEIHON M COLMAIBHOM TTPAKTHUKE.

MertanpeaMeTHbIE pPE3ybTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH U  PETYJIATUBHBIMH
JICUCTBHUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMo3HaABATEJbHBIMH
JeHCTBUAMMU:

1) 6a30BbIe JJOTHYECKHE IEHCTBUSA:

CaMOCTOSITeIbHO  (OpMyNHMpOBaTh W aKTyallU3UpoBaTh  MpodJemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEAEsATh LM JEITEIbHOCTH, 3ajlaBas MapamMeTpbl U KPUTEPUH HX
JOCTHKEHUS, COOTHOCHUTD PE3YJIBTAThI AEATEIBHOCTHU C MIOCTABICHHBIMU LIEISMU;

MCMOJI30BaTh MPU OCBOEHUH 3HAHUUW MPUEMBI JJOTHYECKOTO MBILIJIEHUS —
BBIJICJISITh XapAaKTEPHBIE MPU3HAKY IMOHSATUNA U YCTAHABJIUBATH UX B3aUMOCBSI3b,



MCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS sl OOBSICHEHUS OTAETBHBIX (DAKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH IS KJIACCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUM;

YCTaHABIMBAaTh IMPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
AQHAJIOrUM), BBIABISITH 3aKOHOMEPHOCTH W IMPOTHBOPEUYHUS B PaccMaTpHUBAEMBIX
ABJICHUSX, (POPMYIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

IIPUMEHSATH B MPOLECCE MMO3HAHUS, UCIOIB3YEMbIE B XUMHH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, TPEOOPA30OBBIBATH MOJIEIBHBIE MTPEICTABICHUS — XUMUYECKHI
3HaK (CMMBOJI) DJJIEMEHTa, XUMHUYEecKas (opMylia, ypaBHEHHUE XHWMHUYECKOU
peaKkuMy — TMpU PEIIEHUH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUECKUX 3a]ad,
OPUMEHATh Ha3BaHHBIE MOJCIIBHBIC IIPEACTABIICHMS IS BBISBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUH.

2) 0a30BbI€e HCCIIEI0BaTEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

(GopMyIMpPOBATh LIENIN U 3a/1a4U UCCIEA0BAHMS, UCIOIb30BaTh OCTABICHHbBIE
U CaMOCTOSTEIbHO CQOPMYJIUPOBAHHBIE BONPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHMS THIOTE3bl MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CaMOCTOATEIBHOTO IUIAHUPOBAHUS W TMPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HaOIOaTh 32 XOJIOM
npolecca, CaMOCTOSTENIbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpOBaTh
00001IEHHS U BBIBOJbI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3YJIbTATOB HCCIIEA0BaHNUS,
COCTaBJISITh OOOCHOBAHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUUYECKOW HCCIEIOBATENbCKOM M MPOEKTHOU
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB pELICHUs MPAaKTUYECKHX 3a/]ad, HNPUMEHEHHUIO pa3InYHbIX
METOJI0B MTO3HAHUSI.

3) pa6ora c ungopmaunmeii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HH(opmauuu (Hay4dHO-
NOMYJISIpHAsl JIUTEpaTypa XUMHYECKOIO COJAEpXkaHHs, CIPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHANM3UpOBaTh MH(POPMALMIO PA3IMYHBIX BUAOB U (Popm
IIPEICTABIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HENIPOTUBOPEYUBOCTb;



dbopMynIupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOJBI MPHU MOUCKE U
orbope wuH(pOpMaLWK, HEOOXOAUMOW [JIsl BBHIMOJIHEHHS YYEOHBIX 3aaay
OIpeAENEHHOO TUIIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpMYy  MpEACTaBICHUA
uH(popManuu (cxeMmsl, TpaduKu, JUarpaMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HMH(pOpMAIUEl: NpPUMEHATh MEXNpeAMETHble ((pusmueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbI, a00OpEeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U IMPeoOpa3oBbIBATH 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaIJISITHOCTH.

OBgJaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYHIECTBY OOCYKJa€MON TEMBbI B XOJIe AUaora W/ Win
IUCKYCCUH,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBaTb CBOU  MPEJIOKECHUSA
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1auH;

BBICTYNIATh C MpPE3EHTAlMEll pe3ylbTaTOB IO3HABATEIBHON JIESITEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITEIbHO HIJIM COBMECTHO CO CBEPCTHUKAMHU MPH BHIMIOTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, pealu3aluy y4eOHOTro npoekta u (GOopMyJIHpOBaTh BHIBOAbBI
O pe3yibTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUNA MYyTEM COTJIAaCOBAHMS MO3MLUHN B
X0J1€ 00CYXX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOATENIbHO IUUIAHUPOBATh M OCYIIECTBISATh CBOK IMO3HABATEIbHYIO
JesTeNIbHOCTh, Ompezensds e€ Iend W 3aJaud, KOHTPOJUPOBaTh U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATH MpeAjiaraéMblii  alropuT™M JEHCTBUNA NpU
BBIIIOJTHEHUH Y4YE€OHBIX U HCCIEAOBATENbCKUX 3aJay, BbIOMpaTh HauboJiee
3¢ exTuBHbIN crnoco0 HMX pemeHuss ¢ YYETOM TMOJYyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBaX U XUMUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH N1€ATEIHHOCTH Ha OCHOBE CaMOaHalIn3a
U CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynabTaThl OCBOCHHUSI Kypca «Opranuyeckas XuUMUS»
OTPAXKAOT:

chOpPMHPOBAHHOCTh  TMPEACTABICHHM O XHMMHYECKOW  COCTABIISIONICH
€CTECTBEHHO-HAyYHOW KapTUHBl MHpPA, POJM XMMHM B TIO3HAHUM SIBJIICHUU



OpUPOALl, B (POPMUPOBAHWUU MBINUICHUS W  KYJIbTYPHl JIMYHOCTH, €€
(YHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIMMOM JIJIsl pEeLICHHsI MPAKTUYECKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKUH DJIEMEHT, aToOM, JJIEKTPOHHas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyina (pa3BépHyTas M COKpamiéHHas), MOJIb, MOJSpHas
Macca, MOJSIPHBIM 00BEM, YIJIEPOAHBIM CKeNeT, (QyHKUHMOHAIbHAs Tpymma,
paguKai, U30MeEpPHs, U30MEPBI, TOMOJIOTUYECKHI PsAJl, TOMOJIOTH, YTIIEBOJIOPOIHI,
KHUCJIOPOJ U a30TCOAEpXKalIUe COCIUHEHUS, MOHOMEp, IIOJIUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUS CTPOCHHUS
oprannueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUM S3bIK XUMHUH; MHUPOBO33PEHYECKUE 3HAHUI,
JeXaluye B OCHOBE IIOHUMAHMUSA IIPUYUHHOCTU U CHUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (AKTOJIOIrMYECKUE CBEJIEHHUS O CBOMCTBAX, COCTaBE, MOJYYECHHH M
0€e30IacCHOM HCIIOJb30BAaHUHM BAXKHEWIIUX OPraHWYECKUX BEUIECTB B OBITY U
MIPAKTUYECKON AEATEIbHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
ONMCAHNUU COCTaBa, CTPOCHHUS U IPEBPALIEHNUN OPTAHUYECKUX COEANHEHNN;

c(OpPMHPOBAHHOCTh YMEHHUU HCIONb30BATh XHUMHYECKYI0 CUMBOJIMKY IS
COCTaBJICHUS] MOJIEKYJIAPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIEHHOMN)
dbopMyn OpraHMYECKHX BEIIECTB W YpaBHEHUH XUMHUYECKUX PEaKIUH,
U3rOTaBIIMBaTh MOJIEM MOJIEKYJ OPraHMYECKUX BELIECTB ISl WLIFOCTPALUUA X
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTAaHABIMBATH NPUHAMJIEHKHOCTh N3YUEHHBIX
OpPraHMYECKUX BEIIECTB II0 HMX COCTaBY U CTPOCHHUIO K ONPENEIEHHOMY
KJIacCy/Tpynme COeAUHEHUN (yriaeBOJOPOAbI, KHCIOPOA M a30TCOJAEpKalue
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHbIE COEIWHEHHUs), JaBaTh MM Ha3BaHUS IO
cuctematuyeckoii HomeHknatrype (IUPAC), a Takke NpUBOAWTH TpUBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITHJICH, MPOINUJIECH, AalleTHIICH,
STUJICHTIUKOMb, TIUIEpUH, (HEHO, GopMambIerull, aneTanbIeTu, MypaBbUHAS
KHMCJIOTAa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsA KUCJI0TA, CTEAPUHOBAsA KHUCIIOTA, TIFOKO34,
bpykTO3a, Kpaxmal, HeJTr0JI03a, TJUIKH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHUABl XUMHUYECKOM CBSI3U B
OpraHUYECKUX COCNUHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMUPOBAHHOCTh YMEHUS MPHUMEHSATH TMOJOXKEHHUS TEOPUHU CTPOCHUS
oprannueckux Bemiects A. M. ByTiepoBa 11 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapakTepu3oBaThb  COCTaB, CTPOCHHUE,
¢u3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH pa3TUUYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPONWJIEH, AlETUJIEH,
OyramueH-1,3, mermnOyranuen-1,3, O€H30J, METaHOJ, STAaHOJ, ITHJICHTIUKOJb,
[JIMLEPUH, (EHOJI, alleTalbJIeTu, MypaBbUHAsE U YKCyCHas KUCJOTHI, TJIIOKO3a,
Kpaxmai, [eJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), UTIOCTPUPOBATh T€HETUYECKYIO
CBSA3b MEX]y HUMU YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHX pPEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YIJIEBOJIOPOIHOTO
Colpbid (He(Tb, NPUPOIHBIA Ta3, Yroyib), CHOCOOBI HUX MEepepadOTKH |
IPaKTHYECKOE MPUMEHEHHUE MPOTYKTOB NMepepadOTKH;

C()OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTA
peaklMy IO W3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOIO M3 HCXOJIHBIX
BEILIECTB UJIU MPOAYKTOB PEAKIUN);

C()OPMUPOBAHHOCTh YMEHHUM BIAJAETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEMbBIX B XUMHUHU ITPU U3YyYEHHUH BELIECTB U
XUMUYECKUX ABJICHUN (HAOJIIOIeHNE, U3MEPEHUE, SKCIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XHMHMUYECKHE 3HAHUA [JIs1 TNPHUHIATHS PpELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsAX, CBS3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUI COOIIOAATh MPAaBUJIa MOJIb30BAHUS XUMUYECKON
MocyZIol U J1abopaTOPHBIM O0OpPYJOBAaHUEM, a TakKe IMpaBuia OOpalleHUs ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMH IO BBIITOJHEHHUIO J1AOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

C(OPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh M BBINOJHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEBPAILICHUs] OPTAaHUYECKUX BEIECTB MPU HarpeBaHUU, MOJTyUYECHUE
TWJIEHA M M3Yy4YEHHE €ro CBOMCTB, KAaueCTBEHHbIC PEAKIMH OPraHuYeCKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHUM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpaBWJIaMHU TEXHUKH O€30IacCHOCTH MpU OOpallleHuu ¢
BeUIECTBAaMH U J1a0OpaTOPHBIM O00OPYJOBaHUEM, NPEICTABISATh PE3yJbTaThl
XUMHUYECKOTO SKCIEepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 popMyIUpoBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpMaLIMIO, TOJYy4YaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEeICTBa MacCOBOMU
uHpopmanuu, IHTepHET U apyrux);



cOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWIa  IKOJIOTHYECKU
IIEJIECO00PA3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IIEJIAX
COXpaHEHUsI CBOETO 3J0POBBbS U OKPYXKAIOIIEH MPUPOAHON Cpelbl, OCO3HABATh
OMAaCHOCTb BO3JICUCTBHS HAa >KUBBIE OPraHU3MBI OIPEACIEHHBIX OPraHUYECKHUX
BeIlleCTB, MoHMMasi cMbica nokazarens [I/IK, moscHsATe HAa mpuMepax CrIoCOObI
YMEHBIIICHUSI W MPEJOTBpPAIIEHUS WX BPEIHOrO0 BO3JCHUCTBUS HAa OpPraHU3M
YEJIOBEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX TMO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHU;

JUISL CIENbIX M CHAa0OBUASIIMX OOYy4YaloIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyt.
11 KJIACC

[IpenMeTHBIe pe3ynabTaThl OCBOCHHS Kypca «OOIIas W HeopraHudecKas
XAMUS» OTPaXKaKoT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUN: O XHUMHYECKOHW COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHpA, POJM XHMHUU B TO3HAHUU SIBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JUYHOCTH, €€
(YyHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIUIS PEIICHHS TPAKTHYECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M IPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAECT:
OCHOBOTIOJIATAIOIIME TOHATHS (XUMHYECKUM 3JIEMEHT, aToM, H30TOoI, S-, p-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIH O0O0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCJICHHS, XUMUYECKasT CBA3b
(KoBaJIeHTHas!, MOHHAs, METAJUITMYECKasi, BOJAOPOAHAS ), KpUCTATNYECKas peleTKa,
TAMNBl ~XUMHUYECKHX  pEaKIMH, pacTBOpP, OJJIEKTPOJUTHI, HEIICKTPOJUTHI,
BJICKTPOJUTUYECKAS JTUCCOLMAIINSA, OKHUCIHUTEIb, BOCCTAHOBHUTEID, CKOPOCTH
XHMHYECKOM peakiui, XMMHYECKOE PaBHOBECHE); TCOPUM M 3aKOHBI (Teopus
BJICKTPOJIUTUYECKOW AWCCOLMAlnM, nepuoanueckun 3akoH [l. WM. Menpneneesa,
3aKOH COXPaHEHMS] MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHUS NMPUYMHHOCTU H
CUCTEMHOCTH XHMHYECKHX SIBJICHHH, (haKTOJIOTMYCCKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HMCIOJIb30BAHUM BaKHEHIITUX HEOPraHUYECKHUX
BEILIECTB B OBITY U NMPAKTUYCCKOU JEATEIBHOCTH YEJIOBEKA;



c(hOpMHPOBAHHOCTh YMEHUW BBISBIATH XapaKTEPHBIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIUE MOHATHUS MPU
ONMCAaHUH HEOPTraHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHPOBAHHOCTh YMEHHMM HCIOIB30BaTh XUMHUYECKYI0 CUMBOJIHMKY JIJIS
coctaBieHus (OpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  pEaKIUi,
cucteMatnyeckytro HomeHknaTypy (IUPAC) u TpuBHasibHbIE Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbId ra3, YIJICKUCIbIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUM OIpPEACINISITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUIMUECKas, BOJOPO/IHAS) B COCAMHEHUSX, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJICKYJIIpHas,
MOHHAs, METAJUTMYECKasi), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTAHMUYECKHUX
COCMHECHUI;

c(hOpMUPOBAHHOCTD yMEHUM yCTaHaBJIMBATh MPUHAIJICKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNPEACIEHHOMY Kiaccy/TpyIine
COeMHEHUN (MPOCThIE BEIIECTBA — METAJLJIBI U HEMETAJJIbl, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOANUECKOro 3aKoHa /.
N. MeHnneneeBa v IeMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONIYI0, OOBICHUTEIBHYIO
Y MIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »3JieMeHTOB |—4 mnepuogoB Ilepuoguyeckoil CHCTEMBI
xuMuueckux anemeHToB JI. M. MeHneneeBa, WCHOJB3ys TOHATHS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTHYECKHUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAUHEHUM
1o nepuoaaM u rpynnam [lepuoandeckon CuCTeMbl XUMUYECKUX 31eMeHTOB JI. M.
Menaeneena;

chOpMHPOBAHHOCT, YMEHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKHUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
NOATBEPkKAaTh CYIIECTBOBAHHWE TEHETHYECKOW CBS3M MEXKAY HEOPTraHMYECKUMHU
BEILIECTBAMU C IMOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XMMUYECKUX PEAKITU;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(UIIMPOBATH XUMHYECKUE PEAKIUU TIO0
pPa3IMYHBIM TPU3HAKaM (YHCIYy W COCTAaBy PEAarupyrolIuX BEUIECTB, TEILIOBOMY
ahdexTy peaknnu, U3MEHEHHIO CTETICHEW OKUCIIEHUS 3JIEMEHTOB, O0OpaTUMOCTU
peaKIMM, YYaCTUIO KaTaanu3aTropa);

c(OpPMHUPOBAHHOCTh YMEHUW COCTABJISITH YPaBHEHHUS PEaKUUW pPa3IUUHbIX
THUTIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEAKIIM MOHHOTO 0OMEHa, yUUThIBAs
YCJOBUS, IPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, TMOATBEPKAAIOIINE
KaueCTBEHHBIH COCTAaB pa3IMYHbIX HEOPTaHMUYECKUX BEIIECTB, pPACIO3HABAThH
OTMBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMH  pacKpbIBaTh CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOrO OasiaHca
3THUX PEAKIINM;

c(OPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
pEeaKIMK OT Pa3IUYHbIX (AKTOPOB; XapaKTEep CMEILIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nerctsus (npunuuin Jle [laTensbe);

C()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHUE IPOILIECCHI,
JeKalue B OCHOBE MPOMBINIJICHHOTO TMOJNYYeHHs CEPHOM KHCIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH MPEJACTaBICHUN 00 OOMMX HAYYHBIX MPHUHIUINAX H
HKOJIOTMYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOJICTBA;

Cc()OPMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYHMCIEHHUS C HCIOIb30BAaHUEM
MOHSITHST «MAaccoBasi OJIsSi BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIIECHUH Ta30B
PU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA MU 00BEMA Ta30B MO U3BECTHOMY
KOJIMUYECTBY BEIECTBA, MAacCe WU OO0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIHH
BEIIECTB, TEIJIOBOrO 3¢ (deKTa peakliud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MaccChl
BEIIECTB, IPEBPALCHUS U COXPAaHEHUsI SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOIATh MPaBUJIA MOJIb30BaHUS XUMUYECKOU
MoCyIol U J1abopaTOPHBIM O0OpPYJOBAaHHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEIIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBITOJHEHUIO Ja0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCT, YMEHUH TUTAHUPOBATH U BBIIOJHATH XUMHYECKUIN
AKCIIEPUMEHT (Pa30oKeHHE MEePOKCHAa BOJOPOJa B MPUCYTCTBUU KaTajan3aTopa,
OTpe/eNieHue CpeAbl pPAcTBOPOB BEHIECTB C IOMOIIBI0  YHHBEPCATHLHOTO
WHANKATOpa, BIMSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUECKON PEaKIH,
peakiMu MOHHOTO OOMEHA, KaueCTBEHHbBIE PEAKIMU Ha Cyib(dar-, kKapOOHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE IKCIEPUMEHTANBHBIX 33134 IO
temam «MeTamie»y U «HemeTannel») B COOTBETCTBHUHM C TMpaBUJIAMH TEXHHUKH
0e30MacHOCTH MPHU OOpAIllEHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
NPEJCTaBIATh pPE3yJbTaThl XUMHUYECKOIO JKCIepuMeHTa B ¢opMe 3amucu
YpaBHEHHUH COOTBETCTBYIOLIMX peakiuuil U (OpMyJIHpPOBAaTh BHIBOJBI HA OCHOBE
ATUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJM3UPOBATh XUMHUYECKYIO
uH(pOpPMaLIMIO, TOJNyYaeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpPEICTBa MacCOBOMU
KOMMYHUKAaI, IHTepHeT U ApyTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TMpaBWia  DKOJOTHYECCKH
1eNIeco00pa3HOTO TOBENCHUSI B OBITY W TPYJIOBOM JEATENBHOCTH B IEJSIX
COXpPAaHEHMUSI CBOErO 3/I0POBbS M OKPYKAIOUIEH MPUPOAHON Cpelbl, OCO3HABAThH
ONACHOCTh BO3/ICHCTBUS HA KUBbIC OPraHU3Mbl ONPEACIIEHHBIX BEUIECTB, HOHUMAs
cmbicn mokaszarens [IJIK, moscHATh Ha mpuMepax CHocoObl YMEHBIICHHS U
MPEIOTBPALIEHUS UX BPEJHOTO BO3JACHUCTBUS HA OPTaHU3M YEIIOBEKA;

JJIs. O0y4YaroUIUMXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB M
XUMHYECKUX SIBJICHUN;

JUISL CIENbIX M CHA0OBUASIIUX OOYy4YalOIIMXCSA: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiis mis 3anmucu XuMHYeCKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB H TeM (uudposbie)
Ne i/m Konrpouabnsie | IIpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
Paznen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOECHUS OPraHUYECKUX COCTMHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 IIpenenbHbIe YriIeBOAOPOIbI — aKaHbI 2
9 HenpenenbHbie yriieBoOpOIbI: aKEHBI, 6 |
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTH4ecKkue yriaeBog0pO/Ibl 2
24 [IpupoiHbIE ICTOYHUKH YTIIEBOIOPOIOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUst
3.1 Cnuptsl. @eHon 3
39 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxxHble 3(pUpsI
33 YraeBobl 3 1




Hroro no pazneny 13
Pasnen 4. A3oTcoaep:kamme opraHudeckue coeIMHeHUus

4.1 AwmunBl. AMUHOKHCIIOTEL. beiku 3
Uroro no pazneny 3
Pa3znes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Wroro no pazneny 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KITACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB U TeM nudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (i pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH
Ctpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuoanueckas cucreMa XuMHYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOTOOOpasue 4
' BEILIECTB
1.3 XHUMHUYECKUE PEAKIUU 6 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Mertamnsl 1
2.2 HemeTamnsr 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUUECKHX )
' BEILIECTB
Hroro no pazneny 17
Pazgen 3. XumMus u :Ku3Hb
3.1 XUMHUSA U KU3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer opraHn4eckoi Xumuu, €
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE

Teopust CTpoeHUs OPraHUYECKUX
coenunenuit A. M. byrneposa, eé
OCHOBHBIE OJI0KEHUS

[IpencraBnenne o knaccudukanum
oprannyeckux BemiecTB. HomeHnknarypa
(cucTemaTnyeckasi) U TpUBHANIbHbIC
Ha3BaHUs OPraHMYECKUX BEILECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

Meran u 3TaH — npocTenImne
MIPEACTaBUTENM AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTWIIEH U MPONMIIEH — MPOCTEMIINE
IIPEACTABUTENN AJIKEHOB

[IpakTuueckas padora Ne 1. «[lomyuenue
JTUJIEHA U U3yYEHHE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
meTmiOytaguen-1,3. [lonyuenue
CHHTETUYECKOTO KaydyKa U Pe3UHBI




AJIKMHEBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTUYECKUH Psll. ALIETHIEH —
IPOCTENUIINN PEACTaBUTEINb ATIKUHOB

1 Bbruucnenus no ypaBHEHHIO XUMHUYECKON
peaxkuuu

12 Apenbl: 0eH3011 U TOnyoJ. TOKCHYHOCTh
apeHoB

13 ['enetnueckas cBsA3b YIriI€eBOAOPOJIOB,
NPUHAAISKAIMX K pa3IMYHbIM KJ1accam
[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB:

14 NPUPOIHEIN ra3 U MOIyTHBIE HEPTIHBIE
rassl, HepTh ¥ POJYKTHI €€ nepepaboTKu
[IpupoiHbIE HCTOYHUKH YIJIEBOIOPOIOB:

15 HOPUPOJHBII ra3 U MOMyTHbIE HePTIHbIE
rassl, HepTh ¥ MPOJYKTHI €€ nmepepaboTKu

16 KonrtponsHas pabota no pazaeny
«YTIeBOJOpPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHoJ. BonoponHas cBsA3b

18 MHoOroaToMHbIE€ CIIUPTHI: STUIICHTIIUKOIIb U
TJINLEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYIIbI, (PU3NYEeCKHe
U XUMUYECKHE CBOWCTBA, MPUMEHEHNE

20 Anpreruasl: GopManbIaeTua U
arnetaiabaerun. AneTod

] OIHOOCHOBHBIE TIPEIENIbHBIE KapOOHOBHIE
KHUCJIOTBI: MypaBbHHAas U YKCYCHas

22 [TpakTrueckas padorta Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHCIIOTBI»

CTCapI/IHOBaSI n OJICMHOBAas1 KMCJIOThI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHUCIIOT

24 MBplL1a KaK cOJIM BBICHIMX KapOOHOBBIX
KHCJIOT, X MOoIlLee JieficTBHe
CrnoxHnble 3(hupbl KaKk IPOU3BOJHBIE

25 KapOOHOBBIX KUCIOT. 'UAPOIN3 CIOKHBIX
3¢hupoB

26 Kupsl: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB
VYrneBoJbl: cOCcTaB, KilacCU(pUKaLUS.

27 Baxneiimme npeactaBuTenu: IiI0K03a,
dpykTO3a, caxapos3a

73 Kpaxman 1 nemnrono3a Kak NIpupoaHbIe
MOJIUMEPBI
KontponbHas paboTa mo pazaeny

29 «Kucnopoaconepxalunue opraHuuecKue
COEIMHEHUS

30 AMWHBI: METHJIAMUH U aHWJIUH
AMUHOKHCIIOTHI Kak aM(pOTEpHbIe

31 OpraHUYEeCKHUE COCAUHEHUS, UX
ononoruueckoe 3Hauenue. IlenTuanl

1 benku xak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS

1 OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI

34 OCHOBHBIE METOIBI CHHTE3A




[ImacT™Maccel, KaydykH, BOJIOKHA

BBICOKOMOIJICKYJIAPHBIX COG,HHHCHHﬁ.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHHS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[lepunonnueckuii 3akoH u [lepuonnueckas
cucTeMa XuMu4eckux snementoB /1. U.
MenneneeBa, X CBsI3b C COBPEMEHHOM
TEOpHEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMUYECKHX JIEMEHTOB U HX COCAUHCHUH I10
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOoB JI.J. MeHaeneeBa B
Pa3BUTHU HAYKHU

CTpOCHI/Ie BEIlleCTBA. XMMHUUECKas CBs3b, eé
BUABI; MCXaHU3MBbI O6pa3OBaHI/IH
KOBAJICHTHOM CBS3H. BOI[OpOI[HaH CBA3b

BaneHTHOCTh. DNeKTPOOTPULIATEIBHOCTD.
Crenens okuciieHns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[TonsaTHE O AMCIEPCHBIX CUCTEMAX.
WcTtrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe




Knaccudukanus u HOMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, PA3JIMYHbBIX
KJIaCCOB

Knaccudukanmst XaMUUeCKUX peakivii B
HEOPraHWYeCKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILCHUS] SHEPTUU NTPU
XUMUYECKUX PeaKLUsIxX

Cxkopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECHE

10

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DnexTpoiauTHdecKas auccoruanus. [lonstue
0 BojiopoHOM Tokasarene (pH) pactsopa.
Peaxiiuu nonnoro oomena. ['maponus
OpTaHU4YCCKUX U HCOPTraHNYCCKUX BCIICCTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB ¥ pacCTBOPOB COJICH

13

KontponbHas padoTa mo pazaeny
«TeopeTndecknue OCHOBBI XMMHI)

14

Merannsl, ux nonoxenue B [lepuoamueckoit
CUCTeMe XUMHUYecKux snnemeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKkre CBONCTBa
METAJIJIOB




15

CnuiaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN DS
HaIPsHKEHUN METaJlIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATpUH, Kaaul, Kajabluid, MarHui,
ATIOMHUHHK ) U UX COCTMHECHUM

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHUN

18

XUMHYeCKHe CBOMCTBA IIMHKA, JKene3a U uX
COCIMHEHUN

19

[TpakTueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3a7a4 0 TeEME
«Meramasi»"

20

Hemeramipl, X MOJ0KEHHUE B
Ilepronnueckoit cucTeMe XMMUYECKUX
anemenToB /I. 1. Menpaeneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

Ou3nyecKue CBOWCTBAa HEMETAILIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposa)

22

XUMUYECKUE CBOWCTBA TaJION€HOB, CEPHI U UX
COeTUHEHNN

23

XuMHYecKue cBoicTBa a3oTa, pochopa u ux
COCIMHEHUN

24

XUMHYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
UX COeINHEHHH

25

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEeTUHEHNN

26

O0001eHne 1 cucTEMaTU3aLNS 3HAHUI 110




Tteme «Hemeramiey. Beraucnenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

[Tpaktuueckas padora Ne 3. «Pemenue

27 AKCIIEPUMEHTAJIbHBIX 337124 110 TeME 1
"Hemeransr"»

)3 KonTtponbHast pabora no Temam «MeTamuibi» |
u «Hemerannsn»

29 Heopranuueckue u opraHuyecKkue KuciaoThl. |
Heopranuueckue 1 opraHndeckue OCHOBaHUS
AMpoTepHble HEOPraHUYECKUE U

30 opraHudeckue coepuHenus. I'enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB
Posib xuMuu B 06ecrieueHun 3K0JI0rHYeCKO,

31 SHEPreTUYecKoi U MUILEBOM 6e30MacHOCTH, 1
Pa3sBUTHU MEIULIUHBI
[TpencraBienus o0 OOIMMX HAYYHBIX

32 MIPUHIUIIAX [IPOMBIILIEHHOTO MTOIyYeHUS 1
BaXHEHILNX BEILECTB

33 Yenosek B MUPE BELIECTB U MAaTEPUAIIOB 1

34 XHUMHMS U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[MTPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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