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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1Mo XMMHU Ha ypOBHE CpenHEero oOlIiero obpa3oBaHus pa3zpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii denepaunny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS (henepanbHOl 00pa3oBaTeNbHOM MPOrpaMMBbl CPEIHErO
obumiero oo6pazoBanus (POIlI COO), npencraBieHHbIX B DenepanbHOM TOCYJapCTBEHHOM
obpaszoBarensHOoM ctangapte COO, ¢ yuérom Konuenmmu mnpernojaBaHus y4eOHOTO NpeaMera
«Xumus» B o0pa3oBaTelbHbIX opranuzanusax Poccuiickoil denepanum, pealn3yroluX OCHOBHBIE
o0pa3oBaTeNbHbIE IPOrPAMMBbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHs BOCHHMTAHUS B
Poccutickoit @enepannu Ha nepuon a0 2025 roxa» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY HOJIX0JI0B K pa3paboTKe IpOrpaMMbl [0 XMMHUH, K OIIPEIEICHHUIO 00IIEel cTpaTeruu
00y4YeHHsI, BOCIUTAHUS U Pa3BUTHsI 00y4aroIUXCS CPEACTBAMH y4eOHOTo npeaMera « XUMHUs» A
10-11 kimaccoB Ha 0a30BOM YPOBHE COCTaBWJIM KoHIentyaidbHble TosiokeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH LI€JIeH, COAep KaHus, pe3yJbTaToB OOy4eHHUs U TpeOOBaHUM K YpOBHIO
[IOJATOTOBKHU BBIITYCKHHUKOB.

XuMuyeckoe  oOpa3oBaHME,  IOJIY4aeMOE€  BBIIYCKHMKaMu  001eo0pa3oBaTeabHOM
OpraHu3aliy, SBJISIETCS HEOThEMJIEMON 4acThl0 MX 00pa3oBaHHOCTU. OHO CIIY)KUT 3aBEpLIAIOIIUM
3TaroM peaju3alii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, IPUCYIINX
[EJIOCTHOM CHCTEME XHUMHYECKOTOo O0pa3oBaHMs. DTH LEHHOCTH KacaroTcs IO3HAHHS 3aKOHOB
npupozbl, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYphI YENIOBEKA, a TAK)KE HKOJOTHUECKU
000CHOBAaHHOT'O OTHOILIEHMS K CBOEMY 3[J0POBBIO M IPUPOAHOH cpene. Peanusyercs xumuueckoe
o0Opa3oBaHue OOyyaroIIMXCs Ha YpOBHE CpeAHEro oOmiero oOpa3oBaHMs CPEACTBAMU Y4eOHOIO
npeaMera «XUMHS», COAEpKaHUE U MOCTPOEHUE KOTOPOTO OMPE/ENIEHbl B IPOrpaMMe 10 XUMHH C
y4€TOM crneuu(PpUKd HAyKH XUMUH, €€ 3HAUECHUS B IIO3HAHUU IPUPOJBI U B MaTEpUAIbHON KU3HU
o0miecTBa, a Takke C y4€TOM OOIIMX LeJded M MPUHLMIIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeiHero obiero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0cOOYyI0 poJib B COBPEMEHHOM
LIMBUJIM3ALMU, B CO3JaHUM HOBOM 0a3bl MarepualbHOM KyiabTypbhl. OHa BHOCHUT CBOM BKJIaJ B
(bopMHUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBILUIEHHUS, B CO3JJaHHE I[EJIOCTHOTO MPEACTABIECHUS 00
OKpY’KaloIlleM MHpe Kak O €IMHCTBE MPUPOJbI M YeJoBeKa, KOTopoe (opMupyercs B XUMHUHU Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBS3U MEXKAY
CTPOEHHEM BEILIECTB, X CBOMCTBAMM U BO3MOXKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C IPYrMMH €CTECTBEHHBIMU HayKaMM, XUMUS CTajla HEOThEMJIEMON
4aCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TPyaa U *KHU3HHU KaXKJOr0 WieHa
obmectBa. CoBpeMeHHass XUMHs KaK Hayka co3ujareibHas, Kak HayKa BBICOKMX TEXHOJIOTUH
HaIpaBJieHa Ha pelleHue TI00albHbIX MPOoOJIeM yCTONUYUBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOH, MUILEBOM, IKOIOrHYECKO 0€301aCHOCTH U OXPaHbI 310POBBS.

B cootBercTBMM ¢ 0OmMMM LENIMH M NPUHIUIAMU CpelHEro oodmero oOpa3oBaHUS
cojepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIil YpOBEHb M3Y4YE€HHsI) OPHUEHTHUPOBAHO
IPEUMYIIECTBEHHO Ha OOUIEKYJbTYpHYIO MOJATOTOBKY OOY4YaloIIMXCs, HEOOXOAMMYID UM JUIs
BbIPAa0OTKM MHUPOBO33PEHUYECKHX OPHEHTHUPOB, YCIEIIHOIO BKIIOYEHUS B IKU3Hb COLUYMA,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CoCTaBIAIOMKME MpeIMeTa «XUMUS SBIAIOTCA 0a30Bble Kypchl — «OpraHuyecKas XUMHsD)
u «O01mas u HeopraHu4eckasi XUMUI», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHSI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCT€Ma 3HaHHMM 10 HEOPraHWYECKON XMMHUU (C BKIIOYEHHEM 3HAHUM U3
oOrmielt XUMUM) U OpraHuyeckoid XuMun. @OpMHUPOBaHUE JAHHON CUCTEMbI 3HAHUHN MPH U3YUYECHUH
npeaMera odecreynBaeT BO3MOXHOCTh PACCMOTPEHMsI BCErO0 MHOTr00Opas3us BEIIECTB Ha OCHOBE
OOLINX MOHITHIA, 3aKOHOB ¥ TEOPUN XUMHH.



CtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» U «OOmas u HeopraHuveckas
xumus» chopMmupoBaHa B MpOrpaMMe MO XMMHH HAa OCHOBE CHCTEMHOTO MOIXOJa K H3yYCHHIO
yueOHOro Martepuana M OOYCIIOBICHA WCTOPHYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHWHA Ha
ONpeAeNEHHbIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHMHH BEIIECTBA
paccMaTpUBAIOTCAd HAa YPOBHE KJIACCMYECKOM TEOPHUU CTPOEHUSI OPraHUYECKUX COCIAMHEHUMH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMUUYECKHX U DJIEKTPOHHBIX MPEJICTABICHUM O CTPOCHUM BEIICCTB.
Cenenuss 00 HM3y4aeMbIX B Kypce BEIIECTBAX JAIOTCA B Pa3BUTHH — OT YIJIEBOJAOPOIOB IO
CJIOKHBIX OHMOJIOTMUECKH AaKTHUBHBIX COCIMHEHHMH. B Kypce opraHuyeckod XHMHH IOJTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHHUsS TEpPBOHAYAIbHBIC
MPEJICTABICHUS O XUMHYECKOH CBsI3M, KJIACCU(UKAIMOHHBIX IMPH3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOWCTB BEILLIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Tonq HOBBIM YIJIOM 3peHHS B MpeaMmere «XuMHUs» 0a30BOr0 YPOBHS paccMaTpHBAETCS
W3yYEHHBII Ha YpPOBHE OCHOBHOrO 00mero oOpa3oBaHHS TEOPETHYECCKHNA MaTepual H
(hakTOJIOTMUECKHEe CBEJCHUS O BEIIECTBAX M XMMHUYECKOH peakmuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HeopraHuveckas XUMHS» OOYyYarolIMMCsl MPEIOCTABISIECTCS BO3MOXKHOCTH OCO3HATh
3HAYCHHUE TIEPUOIUYECKOTO 3aKOHA C OOIIETCOPETUUECKUX M METOOJOTHUSCKUX MO3UIIUN, TITy0Ke
MOHSTh UCTOPUYECKOE M3MEHEeHHE (DYHKIUI 3TOT0 3aKOHA — OT 0000Mmaromeil 10 00bsACHSIoMEH U
MPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHM O BaKHEWIHMX BEHIECTBAaX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX M
MPUMEHEHUH, a TAKXKE€ O XMMUYECKHX PEAKUUAX, UX CYUHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHMS
jononHsaercs B Kypcax 10 wum 11 KiaccoB 2IeMEHTaMU  COJAEP)KAHMS, HMEIOIIUMHU
KYJIbTYPOJIOTHYECKUA M TMPUKIAJHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHUMAHUIO
B3aUMOCBSI3M XHMHUHM C JPYTUMH HayKaMH, pacKpbhIBaloT €€ pojib B IO3HABaTEIbHOU U
MPAKTUYECKON JAEATeIbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHUS K TMpOIecCy
TBOpUYECTBA B 0O0JIACTU TEOPHUH U MPAKTUYECKUX MPUTIOKEHUN XUMHUU, MOMOTAIOT BBIMYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XHUMHUCH,
KPUTHYCCKH OCMBICIMBATh HMH(MOPMAIMIO M MPUMEHATh € JUIS IOTIOJHCHUS 3HAHWM, PEIIeHUs
WHTEJUICKTYAJIbHBIX M OSKCIEPUMEHTAIBHBIX HCCIIEOBATENbCKUX 3a/ad. B 1enoMm copepskaHue
yueOHoro npeamera «XUMHS» JAHHOTO YPOBHS M3YYEHHS OPUEHTUPOBAHO Ha (POPMHUpPOBAHUE Y
00y4JaroIXCcsi MUPOBO33PEHUYECKOW OCHOBBI ISl MOHMMAaHHUS (UIOCOPCKUX HUACH, TaKMX Kak:
MaTepHaIbHOE €IUHCTBO HEOPTraHWYECKOTO M OPTaHMYEeCKOro MHpa, OOYCIOBIEHHOCTH CBOMCTB
BEII[ECTB UX COCTAaBOM U CTPOEHUEM, MT03HABAEMOCTh MPUPOIHBIX SIBJICHUH IMyTEM SKCIIEPUMEHTA U
pelleHusT TMPOTUBOPEUU MEXIy HOBBIMH (aKTaMd W TEOPETUYECKUMHU MPEANOCHUIKAMH,
OCO3HAaHHE POJNHM XMMHH B PEIIEHUH SKOJOTHYECKHX MpoOlieM, a Takke MpolieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mutane perenust 3a1a4 BOCIUTAHUS, PA3BUTHS M COLMAIIM3AIMN O0YJArOIINXCS TPUHSTHIC
IporpaMMoil MO XHMMHHM TMOAXOAbl K ONPENETCHUI0 COACpPXKaHUA W MOCTPOCHUS MpeaMera
pelycMaTpuBalOT (OPMUPOBAHUE YHHBEPCATbHBIX YYEeOHBIX JIEHCTBUH, HMEIONMX 0a30Boe
3HAYCHHE JJI PA3JIMUHBIX BUIOB JCATEIHHOCTH: PEIIEHUs MPo0ieM, OUCKa, aHaIn3a U 00paboTKH
uH(poOpMalui, HEOOXOAUMBIX Ul MPUOOPETEHUs OIbITa MPAKTHYECKOH M HCCIIe0BaTeNIbCKON
JIeSITeIIbHOCTH, 3aHIMAIOIICH BaXKHOE MECTO B IIO3HAHUU XUMUU.

B nmpakTtuke npenogaBaHus XUMHH Kak Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHwsl, TaK U Ha
YpPOBHE CpEeIHEro o0Iero oOpa3oBaHUs, TPH OMPEICICHUU COJEPKATCIbHOW XapaKTePUCTUKH
nejaeil W3ydeHWsT TpeaMeTa HampaBiICHHEM IEePBOCTENEHHOW 3HAYUMOCTH  TPAAUITMOHHO
npu3Haércss  (GOPMUPOBAHME OCHOB XUMHYECKOW HayKd Kak OO0JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUUECKOU JIEATEIbHOCTH YEJOBEKa U KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOI
KyJabTypbl. C METOAMYECKON TOYKM 3pEHHs] TaKOW MOJXOJ K OINPEIEICHHUIO LEeNed H3yYEeHHS
MIpeMETa SIBJISIETCS BITOJTHE ONPaBIaHHBIM.



COJAEP)KAHUE YYEBHOI'O ITPEIMETA, YYEBHOI'O KYPCA (B TOM YUCJIE
BHEYPOYHOM JEATEJbHOCTH), YYEBHOI'O MOIY.JIs

10 KJIACC
OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUU

[IpenMer OpraHM4eckol XUMHM: €€ BO3HMKHOBEHHWE, PA3BUTHUE M 3HAYECHHE B IOJYYCHUU
HOBBIX BEIIIECTB U MaTE€pUaIoB. Teopusi CTpOEHUsI OpraHnuecKux coequHeHui A. M. bytieposa, eé
OCHOBHBbIE TOJIOKeHUA. CTPYKTypHBIE (DOPMYJIBI OPraHUYECKUX BEIIEeCTB. ['OMOIOrus, n30MepHs.
XuMHu4ecKasi CBA3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBienne o KiaccHUPUKAIMN OPTaHUYECKUX BemIeCTB. HOMEHKIaTypa OpraHu4ecKuX
coeMHEHUH (cucTeMaTH4ecKasl) U TPUBUAIbHbIC HA3BAHUS BAKHEWUIIUX NpEACTaBUTENCH KIaccoB
OpPraHWYECKHUX BEILIECTB.

DKCIEepUMEHTAIbHbIE METOJbl M3y4YEHHUs BEIIECTB U HMX MPEBPAILECHUN: O3HAKOMJICHUE C
o0Opa3LaMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJEJIMPOBAHUE MOJIEKYJ
OpPraHMYECKUX BEIECTB, HAOIIOACHUE U OMHCAHNUE AEMOHCTPALMOHHBIX OMBITOB IO MPEBPALLCHUIO
OpPraHMYECKUX BEIIECTB P HarpeBaHUU (TJIaBIeHUE, OOYTTIMBAHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOEHHE, TOMOJOIMYECKHM psaa. MeTraH M 3TaH — MNpocTeniine
MPEJICTAaBUTENIN AIKAHOB: (PU3MUECKHE U XUMUYECKUE CBOMCTBA (PEaKIMK 3aMEUICHHS] U TOPEHHUS),
HAaxXO0JICHUE B MIPUPO/JIE, IOJYyYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUN Psll. DTWICH W TPOIUJIEH — MPOCTEHIINe
MPEACTABUTEIM AJKEHOB: (HU3MYECKUEe W XHMMHUYECKHE CBOMCTBA (pEaklWH TUIAPUPOBAHUSA,
raJIorTeHUPOBAHMUS, THAPATAIIMH, OKUCIICHUS U TIOJMMEPHU3alli1 ), OTYyYeHHE U TPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MerunOyragueH-1,3: crpoeHue, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTUYECKUI Psil. ALIETUIIEH — POCTEUIINI
MPEJICTAaBUTENIb ATKUHOB: COCTaB, CTPOSHUE, (PU3NYCCKUE M XUMHUYCCKHUE CBOWMCTBA (pPEaKIuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUH, TOPEHUS ), TOJIyUeHUE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (u3MUECKMEe M XHUMHYECKHE CBOICTBa (peakiuu
TaJIOTEHUPOBAHUS. W HUTPOBaHUs), IOJIY4YEHHE W NpuUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ce0UCMBA (PeaKyuu 2ar02eHUpPOSanUsi U HUMpPOBAHUs), NOAYYeHue U
npumenenue.  TOKCMYHOCTH  apeHOB. l'eHeTHueckas CBs3b  MEXKAY  YIJIE€BOAOPOJAAMH,
MPUHAUISKALMMHU K pa3InYHbIM KJlaccaMm.

[IpupoaHbie MCTOYHUKHU YTIAEBOAOPOAOB. [IpupoaHblii ra3 ¥ MOMyTHbIE HE(TSHBIC Ta3bl.
Hedtpb u e€ npoucxoxnenue. CriocoObl nepepaboTku He(YTU: EPErOHKA, KPEKUHT (TEPMHUYECKUH,
KaTaduTHuecKuil), muponus. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE B MPOMBIIIIIEHHOCTH
u B ObITy. KaMeHHBII yrosib U POAYKTHI €T0 MepepadOTKH.

DKCIepUMEHTAIbHbIE METOJbl M3y4YeHHUs BEIIECTB U HMX MPEBPAIIEHUN: O3HAKOMJICHUE C
oOpa3lamu IjaacTMacc, KaydykoB U pe3uHbl, koiuiekuuu «Hedtb» u «VYromb», MonearpoBaHue
MOJIEKYJI ~ YTJIEBOJAOPOJIOB U TallOTEHOMPOM3BOAHBIX, TIPOBEICHHWE INPAKTUYECKOW PabOTHhI:
MOJIy4YeHHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Breruncienus 1o ypaBHEHHI0O XUMHUYECKOW peakinu (Macchl, 00bEMa, KOJIMIECTBA UCXOTHOTO
BEIIECTBA WU MPOAYKTA PEaKIIMH 110 H3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJJTHOTO U3 UCXOIHBIX
BEILECTB UJIU IPOJIYKTOB PEAKLIUH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpoeHHe, (U3MYEecKHe u
XUMHUYECKHE CBOWCTBA (PEaKIMM C aKTUBHBIMH METaJUlaMU, TalloT€HOBOJOPOAAMH, TOpEHUE),




IpUMEHEHHE. BogopoaHbIe CBA3U MEXIy MOJEKYJIaMH CIIUPTOB. /IeiCTBHE METaHONIA U DTaHOJIA Ha
OpraHHu3M 4YeJIOBEKa.

MHOroaToMHbBI€ CIHUPTHI. ODTUJICHIVIMKONb W TJHLEPUH: CTPOEHHUE, (U3NYECKHEe U
XMMHYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO ILIEIOYHBIMU METaJlJIaMH, KaueCTBEHHAs pEaKlMs Ha
MHOroaTOMHbIe cnupthl). JlelictBue Ha opraHu3Mm 4enoBeka. I[IpuMeHeHHe TIIMIEpUHA U
STUJICHTJIUKOJISL.

@DeHoJI: CTPOCHHE MOJIEKYJIbI, (PM3NYECKHE U XMMUYEeCKHe CcBOicTBa. TOKCHYHOCTH (peHoa.
[Tpumenenue penomna.

Anprerugpl U kemowuvi. DopManblerui, aueTAIbACTUA: CTpOeHHEe, (u3nueckue u
XUMHUYECKHE CBOMCTBA (pEakUMM OKHUCIEHUS M BOCCTAHOBIIEHHUS, KAYECTBEHHBIC PEAKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Mpe/iebHblE KapOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYCHas KHCIIOTBI:
CTpoeHue, pU3N4ecKue U XMMHYECKHe CBOMCTBA (CBOICTBa, oOIIMe A Kiacca KMCIOT, Peakuus
sTepudUKanMu), ToidydeHne u npuMeHeHue. CreapuHOBass W OJEUHOBAas KHUCIOTBHl Kak
NPEJCTaBUTENN BBICHINX KapOOHOBBIX KUCIOT. Mbla KaK COJH BBICIIMX KapOOHOBBIX KHCJIOT, X
MOIOIIIEE IEHUCTBUE.

Crnoxnble 3(Upbl Kak MPOU3BOJAHBIE KApOOHOBBIX KUCIOT. ['MAponM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoapl: cocTaB, Kiaccu(uKanus yrieBofoB (MOHO-, IW- U moiucaxapuabl). [moko3a —
OPOCTEHIIMKA MOHOCAXapHJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3HMUECKHE U XUMHUYECKHUE
cBoiicTBa (B3aumMoeicTBue ¢ ruapokcuaom mMeau(ll), okucinenue aMMuadyHbIM PacTBOPOM OKCHJIA
cepedpa(l), BoccranoBieHue, OpOKEHHE TJIOKO3bI), HAXOXJIEHHE B MPHUPOJE, NPUMEHEHHE,
Ouonoruueckas posib. @otocunres. PpyKTo3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnoso3a Kak IpUpoHble nosmMmepbl. CTpoeHHE Kpaxmala W LEJUIIOJIO3BI.
dusnueckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLns C HOI0M).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHUs BEIIECTB M MX IPEBPALLEHUI: IPOBEACHHUE,
HaOJII0/IEHUE U ONMCAHHE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHbBIE PEAKIIUU
O/IHOATOMHBIX CINUPTOB (OKHUCIEHHE »dTaHoja okcugoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumMopelicTBue riauuepuHa ¢ ruapokcugoM Meau(ll)), ampaerunoB (OKHUCIEHHE aMMHAYHBIM
pactBopoMm okcuaa cepebpa(l) u rugpoxcunom menu(ll), B3auMoneicTBue kpaxmanga ¢ HOIOM),
IIPOBEJCHUE MPAKTUYECKONW pabOThI: CBOIICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Bbruucnenus o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIIECTBA MJIM NMPOJYKTA PEAKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconepikaliie opraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTepHble OpraHudeckue coequHeHus. Puznyeckue U XUMHUUECKUe
CBOWCTBA aMMHOKHUCIOT (Ha @puUMepe TInMiuHa). buomormueckoe 3HaueHHE aMHHOKHUCIIOT.
IlenTuael.

benkn kak mpuposHBIE BBICOKOMOJIEKYISIpHbIE coenuHeHus. llepBuuHasi, BTOpuUYHas U
TPETUYHAsi CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBa O€JKOB: THAPONU3, JAEHATypauus,
Ka4eCTBEHHBIE PEaKIUH Ha OEJKH.

OKCHepUMEHTAIbHBIE METOJbl W3Y4YEHMsI BEIIECTB M MX IMpeBpalleHHil: HaOIoaeHHe U
OIMCAaHNE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OeIKOB IPU HAarpeBaHUU, LIBETHHIE PEAKIIUU
OEIIKOB.

BbicokoMo/IeKyIsIpHBIC COCIUHEHHUS

OcCHOBHbBIE TOHSATUS XHMHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTETIEHb MOJIMMEPHU3AIUH, CPEIHAS MOJIeKysipHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — OJTMMEPU3aLMsl U ITOJIMKOHACHC AL



OKCIIEpUMEHTAJIBHBIE METOAbl HM3Y4YCHMs BEIIECTB M MX IPEBPALEHUH: O3HAKOMIICHHE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU H3y4eHUU opraHuyecko xumuu B 10 kmacce
OCYILECTBIISICTCSI 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX IOHATHH, TaK H
HOHSITUM, SBJISIOLUIMXCS CUCTEMHBIMU JIJIS1 OTJENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011e ecTeCTBEHHO-HAyYHbIE MOHATHS: SBJICHUE, HAYYHBIH (DaKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHUHTe3, Kiaccudukauus, NEePUOAUYHOCTb, HAOIIOJEHUE, H3MEPEHHUE, HKCIEPUMEHT,
MOJIEJIMPOBAHUE.

®u3nka: MaTepusi, JHEPIrUs, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPIreTUUECKUN YpPOBEHbD,
BEIIIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHUE BEIECTBA, (PM3NYECKUE BEIWYMHBI U €AUHUIIBI UX
MU3MEpEHHUS.

buonorus: kinerka, opraHusM, Ouocdepa, oOMEH BeUIECTB B OpraHu3Me, (OTOCUHTES,
OMOJIOTHYECKH aKTUBHBIC BelleCTBa (OCIKH, YIIeBOIbI, )KUPBI, (EPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoNoOrus: NUIEeBbIE MPOAYKTHI, OCHOBBI PAllMOHAJIBHOIO IHUTAHUSA, MOIOIIHE CPEACTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE IpenapaTsl, MaTepuallbl U3 MCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XuMuyeckuil aneMeHT. AtoM. Slapo aroma, u30TONBL. JNEKTpOHHas 000JIOUYKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIC OpOMTaIH, S-, P-, 0- 3memenTsl. OCOOCHHOCTH
pacrpesiesieHus] 3JEKTPOHOB IO OpOMTaIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX NEpUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepumommueckas cucrema XuMHU4yeckux odneMeHtoB J[. M.
Menpeneesa. CBsi3b NEpUOINYECKOr0 3aKoHa U [lepuonnyeckoil cUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
J. . MenneneeBa ¢ COBPEMEHHON TEOpHUEH CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX M CIOKHBIX BEILECTB MO IpyIaM U
nepuoaaM. 3Haue€HUE MEePUOINYECKOro 3aKOHA B Pa3BUTHUN HAYKH.

CrpoeHue BemiecTBa. XHUMHUYEcKas CBs3b. BuIbl XMMHMUYECKON CBSI3M (KOBaJEHTHAs
HEMoJsipHasl M TNOJspHasi, MOHHAs, MeTajindeckas). MexaHu3mbl 0Opa30BaHUS KOBAJIEHTHOMN
XUMHUYECKON CBs3M (OOMEHHBIM M JOHOPHO-aKUENTOpHBINH). Bomoponnas cBs3b. BaneHTHOCTS.
OneKTpoOoTpULATEIbHOCTh. CTeneHb OKUCIeHNs. OHbI: KaTHOHBI M AHUOHBI.

BemecTtBa MONEKYISpPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAIUIMYECKUX pEHIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT TUIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsiTne 0 aucnepcHbIX cucremax. VICTHHHBIE M KOJUIOMIHBIE pacTBOphl. MaccoBas H0is
BEIIECTBA B PaCTBOPE.

Knaccugukanus Heopranndeckux coeanHeHni. HoMeHknaTypa HEOpraHM4eCKMX BEILECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEIECTB, IPUHAMIECKAIIUX K PA3JIMUHBIM KIIACCaM.

Xumuyeckass peakius. Knaccudukamuss XHUMHUECKUX pPEaKIUil B HEOPraHUYECKOW H
OPraHNYECKOM XMMHH. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALLCHUS
OHEPIUH IIPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakuuu, €€ 3aBUCHUMOCTh OT pa3iIM4yHbIX (akTopoB. OOpaTHMblE peaKLUH.
Xumnueckoe paBHoOBecue. MDakTOpbl, BIMAIONME HAa COCTOSHME XHMHUYECKOTO DPAaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTnueckas aucconuanus. CunbHble W cinaOble snekTponuThl. Cpeaa BOIHBIX
pPacTBOPOB BEILECTB: KUCIAsA, HEUTPAJIbHA, LIEJI0YHAs.



OKHMCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yUEHHs BEIIECTB M HX NPEBpallleHUIl: JEeMOHCTpalus
tabmun «[lepuomuyeckas cucreMa xumuueckux snemeHToB JI. WM. MenneneeBay, u3ydeHue
MoJiele KpHUCTAJUIMYECKUX PpelETOK, HaONIoeHHe W OMNHCAHHME JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMNBITOB (pasfio’keHHWE NEepOKCHIAa BOAOPOAA B TMPUCYTCTBHM KaTalu3aropa,
ONPEAEIIEHUE CPENbl PACTBOPOB BEIIECTB C IMOMOIIBK) YHHUBEPCAIBHOIO WHJIMUKATOPa, PEaKIUuu
MOHHOTO OOMEHa), MpOBEIEHHE NPAKTUYECKOH paboThl «BrusHUe pa3nuyHbIX (PAKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUM.

Pacuérnebie 3agaun.

Pacuérel 110 ypaBHEHUsAM XMMHUYECKUX PEAKLMM, B TOM YUCIE TEPMOXUMHUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATUSA «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. [lonoxenne Hemeramnos B [lepuoandeckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa M OCOOECHHOCTH CTPOCHHS aTOMOB. (DU3WUYECKHE CBOWCTBA HEMETAJUIOB.
AJToTpOnUsl HEMETAJUIOB (Ha MMpUMepe KUCIOPoia, cepsl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBAa BAaXKHEHIIMX HEMETalIoB (TajJoreHoB, cepbl, a3oTa, ¢ocdopa,
yriaepoaa U KpeMHHUs) U UX COCIUHEHHH (OKCHIIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJOPOIHBIX
COCTMHECHU).

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Metannel. [lonoxenne metannoB B [lepuoandeckoit cucreme XuMruiyeckux 3meMenToB 1. U.
MenneneeBa. OcCOOEHHOCTH CTPOEHHUSI JIIEKTPOHHBIX O0OJOYEK aToMOB MeTauioB. OOmiue
¢usnueckue cpoiictBa MeTauioB. CIiaBbl METAJUIOB. OJEKTPOXUMHUYECKUH psJl HaNpsLKEHUN
METAJJIOB.

XWMHYECKHE CBOWCTBA BaXHEUIIMX METAUIOB (HATpUM, Kadui, KaJblMA, MarHui,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIHA.

O61mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

DKCIepUMEHTAIbHBIE METO/Ib U3YUCHHUSI BEIIECTB U UX MPEBPALICHUN: U3YYCHUE KOJUICKIIUU
«MeTaiel U CIIaBbI», 00pPA3IOB HEMETAIOB, PEIICHUE IKCIIEPUMEHTAIILHBIX 3a/1a4, HAOII0ICHUE
U ONHCAaHWE JEMOHCTPAIIMOHHBIX U JIA0OPAaTOPHBIX OMBITOB (B3aUMOJEHCTBHE TUIPOKCHUIA
ATIOMHUHUS C PaCTBOPAMH KUCIIOT | IIEN0Yei, KaueCTBEHHbIE PEAKIIMN Ha KATHOHBI METAIIJTIOB).

Pacuérnrie 3amaun.

Pacuérter maccel BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAccCe
Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEUIECTB, pacu&Thl Macchl (00bEMa, KOIUYECTBA
BEIIIeCTBA) MPOAYKTOB PEAKIUH, €CITH OJTHO U3 BELIECTB HMEET MIPUMECH.

XUMHUA U KU3HD

Ponp xumum B oOecrie4eHUH IKOJIOTHYECKOM, YPHEPTreTHYECKON M MHUIIEBOM 0€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METO/AX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUM.

[TpencraBienust 06 OOIIMX HAyYHBIX MPUHIUIAX MPOMBIILIEHHOTO MOTYYSHHs BaKHEUITHX
BEILIECTB.

YenoBek B MHUpE BEIIECTB M MaTEpPUATIOB: BAKHEHIIME CTPOMUTENBHBIE MaTEpHUaIbI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPAaCKH, CTEKJIO, KEpamMHKa, MaTepHalbl ISl SJIEKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpaTIbHbIC yI0OpEHUS.

XuMHUsS W 3I0pOBbE YEJIOBEKA: MpaBuia HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPEMapaToB,
npaBuia 6€30MacHOT0 MCIOIB30BaHMS MIPEapaToB OBITOBOM XMMHH B TIOBCETHEBHOM JKU3HHU.

MeXnpeIMETHBIE CBS3H.

Peanm3anus MeXIpeaMETHBIX CBSI3H MPU U3YUYEeHUU OOIIeH U HeopraHndeckoi xumuu B 11
KJIacCe OCYIIECTBISETCSA Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK H
MOHATHH, SBJIIOMIUXCA CUCTEMHBIMU JIJIS1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.



OO01ure ecTeCTBEHHO-HAyYHbIE MOHATHSA: HAY4HbIN (DaKT, TUMOTE3a, 3aKOH, TEOPHsl, aHATU3,
CUHTE3, Kiaccu(ukanus, TMepUOJUIHOCTh, HAONIOJCHHUE, OJKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, SABJICHHE.

®uznka: martepusi, SHEprusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HMOH, H3OTOI,
pPaZMo0aKTUBHOCTb, MOJIEKYJa, HHEPreTHYEeCKU ypOBEHb, BEIECTBO, TeJI0, 00BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorus: kmeTka, opraHm3M, 3KOcHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTEHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, ITOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHomorus: XUMUYeCcKas MPOMBIILICHHOCTh, METAJUTYpPIHsi, IPOU3BOACTBO CTPOUTEIHHBIX
MaTepHuaoB, CeJIbCKOX035UCTBEHHOE MIPOU3BOJICTBO, NuIeBas MIPOMBIIIIICHHOCTb,
dapmalieBTUYECKasi MPOMBIIIEHHOCTb, IPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB, 3JIEKTPOHHAS! IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IITAHUPYEMBIE  PE3YJIbTATBI OCBOEHMSI  YYEBHOI'O  IIPEAMETA,
YYEBHOI'O KYPCA (B TOM 4YHUCJ/IIE BHEYPOYHOM JAEATEJBHOCTH),
YYEBHOI'O MOAYJIA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yslbTaTaM OCBOSHHS OOYyYarOUMMHCS
IporpaMM cpeaHero ooéimero oOpa3oBaHHsi (JIMYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM).
Hayuno-MeTonn4yeckoil OCHOBOM AJisi pa3paboTKy MJIaHUPYEMbIX Pe3yIbTaTOB OCBOCHUS IMPOTpaMm
CpeIHero o0mero 00pa3oBaHus SABISETCS CHCTEMHO-IEATETbHOCTHBIN MOIXO/T.

B cooTBeTCTBUM € CHCTEMHO-AEATEILHOCTHBIM TOAXOJOM B CTPYKTYpe JHYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS IMpeIMeTa «XUMUs» Ha YPOBHE CpelHEro oOuiero o0pa3oBaHus BbIIEICHBI
CJIEIYIOIINE COCTABIISIOIINE:

OCO3HAHHE OOYYAIOUIMMUCS POCCHICKON TpakIaHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJIMYUe MOTUBALMU K 00yUEHUIO;

L[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE KITFOUEBBIX
[EHHOCTEW M UCTOPHUYECKUX TPATUINK 0a30BOM HAYKH XHMUH;

FOTOBHOCTb M CHOCOOHOCTh OOY4YalOIIMXCSl PYKOBOJACTBOBATHCS B CBOEH JESATENbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKaMH, TMPUCYIIUMHU  [EJIOCTHOW CHUCTEME XHMMHYECKOTO
o0pa3zoBaHus;

HAJIMYHE MTPABOCO3HAHUS IKOJIOTHUECKON KYIBTYPHI H CIIOCOOHOCTH CTaBUTH IEJIM U CTPOUTH
KU3HCHHBIE TUTaHBI.

JIM4HOCTHBIE Pe3y/bTaThl OCBOCHHS MpeaMeTa «XHUMHs JOCTUTaloTCA B €IUHCTBE y4eOHOM
U BOCIHTATEIbHOU JESATENBHOCTH B COOTBETCTBUM C T'yMAaHUCTHYECKHMH, COIIMOKYJIbTYPHBIMHU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM M HJl€aJlaMHd POCCHIMCKOro TIpa)kAaHCKOro oOlIecTBa,
NPUHATHIMH B OOIIECTBE HOPMAMHM M TpPaBUJIAMH TIOBEACHHUS, CIOCOOCTBYIOUIMMH IIpOIEccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJarOIIHUXCSI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpaxaroT CcHOpPMUPOBAHHOCTH
OTIBITA TTO3HABATEIBHON U MPAKTUIECKOH NESTETPHOCTH 00YUJAIOIIUXCS 110 PeaTu3alliy MPUHSATHIX B
oO11ecTBe IEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHMsI OOYYaIOIIMMUCS CBOMX KOHCTHTYLIMOHHBIX IPaB M O0S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOIOPAIKY;

NPEJCTAaBICHUS O COLMAIBHBIX HOpMax MW TMPaBHJIaX MEXKIUYHOCTHBIX OTHOIICHHNA B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON IEATENbHOCTH INPHU CO3AAHUU y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TTOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI IPYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOU NEesITETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HICTOPUYECKOMY M HAYYHOMY HacleJNI0 OT€YeCTBEHHOW XUMUH;

YBKEHHS K TIPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHU U TPAKTUIECKOTO TIPUMEHEHUST XHUMUH,
OCO3HAHMSI TOTO, YTO JOCTHKEHUS HAYKH €CTh Pe3yJIbTaT JUIMTEILHBIX HAOIIOICHHUH, KPOTTOTIUBBIX
HKCIEPUMEHTAIBHBIX TTOUCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpeca U NM03HaBaTeIbHBIX MOTHBOB B MOJIYYE€HUH U MOCIEAYIOIEM aHalIu3e HH(opMaIuu
0 TIEPEIOBBIX JOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHON XHUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOT'O TIOBEJICHHUS;

CHOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XMMUYECKHMHU SIBICHUSAMH, U TMPUHUMAThH
OCO3HAHHBIE PEIICHHSI, OPUEHTUPYSICh Ha MOPAJIHbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;



TOTOBHOCTH OLICHMBAaTh CBOE MOBEJCHHE M IIOCTYNKM CBOMX TOBAapUINEH C NO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM STUX TTOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHUMAaHUs IIEHHOCTEeH 3J0pOBOro M Oe3omacHOro oOpa3za J>KW3HU, HEOOXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIOCHHMSI TIPaBUIT OE30MaCHOTO OOpAIICHUS C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN KU3HU
Y B TPYAOBOM JAEATEIbHOCTH;

MOHUMAHUS [ICHHOCTH MPaBUJI WHIAMBUAYAIBHOTO U KOJJIEKTUBHOTO O€30M1aCHOTO TIOBEICHUS
B CUTYyalUsIX, YIPOXKAIOIIUX 310POBbIO U )KU3HU JIOEH;

OCO3HAHUS TIOCIICJACTBUA M HENPHSTHS BPEAHBIX TPUBBIUCK (YIMOTPEOICHUS aTKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOrO BOCIIUTAHMS:

KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENbCKON  JIEATEIbHOCTH,
00I11IECTBEHHO I0JIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE€ B PEIICHUH NPAKTHYECKUX 3aad COLMAIbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYeHHIO MPodeccHil pa3TuyHOro poja, B TOM YKCIIe Ha OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAHUH M0 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM NESITeIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHJMBHyalbHOW TpaeKkTOpUHU 0OpazoBaHusl, Oymyiei
npodeccuu U peanu3aluu COOCTBEHHBIX KH3HEHHBIX IJIAHOB C YYETOM JUMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPEOHOCTEH 00I11ecTBa;

6) IK0JIOrMYEeCKOr0 BOCTIUTAHUA:

9KOJIOTHYECKH I1eJIeCOO00Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HMCTOYHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHMMAaHUA TJI00AJIBHOTO XapakTepa KOJIOTUYECKUX MPOOIeM, BIHSHHUS dKOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE TPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HAHUsA HEOOXOJAMMOCTH HMCIOJIb30BAHUSL JOCTHUKEHUNW XUMHH JUIsl PEIICHUS BOIPOCOB
paMOHAIBHOTO MPUPOAOIOIb30BaHNS;

AKTHUBHOTO HENpUATHUS JEHUCTBUM, MPHUHOCAIIMX BpEI OKpYXKarolled NpUpPOAHOU Ccpene,
YMEHHUsI TPOTHO3UPOBATH HEOIArONMPHUATHBIE HSKOJOTUYECKHUE TOCIEACTBUS TPEANPUHUMAEMBIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJU4Msl PA3BUTOrO 3KOJOTMYECKOTO MBIIIJIEHUS, SKOJOTMYECKOW KYJIbTYpbl, OIBITA
JIEATETbHOCTH  DKOJIOTMUECKOW  HAINpaBJIEHHOCTH, YMEHUSI pPYKOBOJCTBOBATHCS HUMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOW U COITMATBHOM TMPAKTUKE, CIIOCOOHOCTH W YMEHHS aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH U OOIECTBEHHOW MPAKTHKU;

MOHUMAaHUsA CcHeMUUKN XUMHH KaK HayKd, OCO3HaHUS €€ poiau B (PopMUpOBAHUU
paIMoOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM IIEIOCTHOTO MPEACTaBICHUS 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKA, B IO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUN
po0JIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO0OW 3HAYUMOCTH XHWMHH [IJI1 COBPEMEHHOW IMBWJIM3AIMU: B €€
TYMaHHUCTUYECKOW HAMpPaBICHHOCTH M BaXHOW POJIM B CO3JaHUM HOBOWM 0a3bl MaTepHalbHOU
KYJIBTYpBI, PEIIEHUU TI00ANBHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOM,
HYHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUCHUH
YCJIOBHM YCIIENITHOTO TPYJa M KOJIOTHIECKH KOM(MDOPTHOM KMU3HHU KaXIOTO YjeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTHU: IIOHUMAHUSA CYIIHOCTH  METOJIOB  MO3HAHUA,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIIONB30BaTh TOJydaeMmble 3HAHUS IS



aHaJIM3a U OOBSICHEHHUS SIBIICHUN OKPY)KAIOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenath 000CHOBAHHBIE 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX C LEIBI0
MOJIYYeHUS! JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIbHO MCIOIb30BaTh XUMUYECKHE 3HAHUS ISl pelieHus: mpobiieM B
pealTbHBIX KU3HEHHBIX CUTYAIIHIX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON JEATENbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENpPEpPHIBHOMY OOpa3oBaHHI0O W CaMOOOpPa30BaHHIO, K
AKTUBHOMY IMOJIYYEHHUIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B pa3IMuHbIX chepax npodecCHOHaTbHON ACSITETbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS YI€OHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPEITHETO
o01rero oOpa3oBaHus BKIIOYAIOT:

3HaUYUMbIe JUISI  (DOPMHUPOBAHHMS MHUPOBO33PEHUS OOYYAIONMIUXCSA MEXKIUCIUTIINHAPHBIC
(MeXMpeIMeTHBIC) 00IIeHAYYHBIC TIOHATHS, OTPAKAIONINE [[EJIOCTHOCTh HAYYHON KapTUHBI MUpa U
crenupuKy METOAOB IO3HAHUS, MCIOJb3YEeMBIX B €CTECTBEHHBIX HaykKaxX (MaTepus, BEIIECTBO,
SHEprusi, SBJICHUE, IMPOILECC, CUCTEMa, HAy4YHbIM (DaKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeI0BaHNE, HA0II0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHBIC yU4eOHBIC ACUCTBHS (ITO3HABATEIIbHBIC, KOMMYHHUKATUBHBIC, PETYIISATUBHEIC),
obecnieunBaromue GopmMupoBanue (GyHKIMOHATLHONM TPAMOTHOCTH M COLMATBHOW KOMITCTCHITUU
00y4aromuxcs;

CIIOCOOHOCTh ~ OOY4YalOIIMXCS ~ HKCIOJIb30BaTh  OCBOCHHBIE  MEXAUCLUUIIMHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHWS W YHHBEpPCAIbHBIC Y4YeOHBIC JCHCTBHS B TIO3HABATCIBHOU U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbple  Pe3yiabTaThl  OTPAKAIOT OBJAJACHHE YHHBEPCATBHBIMA  YYCOHBIMU
MO3HABATEIILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMH YUeOHBIMH MO03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITEILHO  (DOPMYJIHPOBaTh W aKTyaJlHM3UpPOBaTh TMPOOJIEMYy, BCECTOpPOHHE e&
paccMaTpuBaTh;

OTpeAeNsaTh IeNU MACSITeIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX JOCTHKECHUS,
COOTHOCHTH PE3yJIbTaThl ACSITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh IPH OCBOCHUW 3HAHWW MPUEMBI JIOTUYECKOTO MBIINUICHUS — BBIJICISTH
XapaKTepHble TMPU3HAKKM TOHATHA W  yCTaHAaBIUBaTh HX  B3aHMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIME MOHATUS JIsI OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH JUTS KIIACCU(PUKAIINN BEIISCTB U XUMHUYCCKHUX PEaKIIHIA;

YCTaHABIIMBATh TPHYNHHO-CJICICTBEHHBIC CBSI3U MKy N3YIaeMbIMU SBJICHHUSIMU;

CTPOUTH JIOTHUECKUE pacCyXIeHus (MHIYKTUBHBIE, I€TyKTHUBHBIC, IO AHAJIOTUH), BBIABISATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUSIX, (OPMYITUPOBATH BHIBOJBI U
3aKJIIOUCHHS,

MPUMEHSTHh B IpOIecCe TMO3HAHUS, HCIIONBb3yeMble B XHMHU CHUMBOJIMYCCKUE (3HAKOBBIC)
MOJIeJIH, TIPe0Opa3OBhIBaTh MOJEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMH4Yeckass (Qopmyna, ypaBHEHHE XHUMHUYECKOH peakIuu — TMpU pPElIeHUH y4eOHBIX
MO3HABATEIIBHBIX W MPAKTHYCCKUX 3a/1a4, MPUMEHATh HA3BaHHBIC MOJICITbHBIC TIPECTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX TIPU3HAKOB H3yYaeMbIX BEIISCTB U XUMUICCKUX PEAKITUH.

2) 0a30BbIe HccCeI0BaTEIbCKHE 1eCTBHS:

BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMS BEIIECTB M XUMUYECKUX PEAKITUi;

dbopMyIUpOBaTh TENM W 33Ja4d  WCCIICIOBAHMS, WCIIOJIB30BaTh IOCTABIICHHBIC U
CaMOCTOSITEIILHO C(HOPMYITHPOBAHHBIC BOIIPOCHI B KAYECTBE WHCTPYMEHTA TIO3HAHKS U OCHOBBI JIJIS
(hopMUPOBaHUS THUIOTE3HI 110 IPOBEPKE MPABUIBLHOCTH BBICKA3BIBAEMBIX CYXKICHUN;



BJIAJCTh HABBIKAMHM CaMOCTOSITCIBHOTO IIJIAHMPOBAaHUS M IPOBEACHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HaONI0OJaTh 3a XOJOM IMpOIecca, CaMOCTOATENbHO
IPOTHO3UPOBATh €ro pe3ysbTaT, (OpPMYIUPOBAaTH OOOOLICHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3Y/IbTAaTOB HCCIIEAOBAHUS, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJETAHHOU
pabore;

IpUOOpeTaTh ONBIT YYEHUYECKOW HCCIEIOBATEIbCKONM U IPOEKTHOM JESATENbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOZOB pEIIeHUs
IIPAKTUYECKUX 3a7]a4, IPUMEHEHUIO Pa3JIMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOUYHUKAX HH(OpMAMK (HAYYHO-TIONYJISIpHAs JIUTEpaTypa
XMMHUYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypcsl VIHTepHeTra), aHaIM3UpPOBATh
UHQOPMALIMIO PA3JIMYHBIX BUAOB U (OPM MpPEACTaBICHUS, KPUTHYECKH OLEHHBAaTh €&
JIOCTOBEPHOCTb Y HENIPOTUBOPEUUBOCTD;

dopMynupoBaTh 3ampockl M TPUMEHATH pPa3IMYHbIE METOAbl NIpPU IOWCKE H OTOOpe
uHpopManru, HeoOXOAMMOM IS BBITOJIHEHHSI YUeOHBIX 3a7a4u ONpeeIEHHOTO THIIa;

nproOpeTaTh OMNBIT MCIOJAb30BaHUA HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAIBbHYIO (OpMY MpeacTaBieHHs HH(POpPMAIUH (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAY4HbIM S3bIK B KauecTBe CpeAcTBA HpuU paboTe ¢ XUMHUYECKOM
uHpopMaLKeil: MIPUMEHATh MEXIpeAMeTHbIE (PU3NYeCKUe U MaTeMaTHYeCKUEe) 3HAKH U CHUMBOJIBL,
¢dopmybl, a0OpeBHaTypBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

OsiaeHne yHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH A€l CTBHAMM:

3aJjaBaTh BOIPOCHI IO CYLIECTBY OOCYX/JaeMOW TeMbl B XOJie AMANora W/Wid AUCKYCCHH,
BBICKa3bIBaTh  HUJ€H, (OPMYIMPOBATH CBOM  HIPEJIOKEHUS OTHOCUTENIBHO  BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IpPE3EHTAlMed pe3yJbTaTOB I103HABATENbHON JIEATENbHOCTH, MOJYyUYEHHBIX
CaMOCTOSITEJIBHO I COBMECTHO CO CBEPCTHUKAMH IIPH BBIINIOJIHEHUN XMMHUYECKOTO dKCIIEPUMEHTA,
NPaKTUYECKOH pabOThl MO MCCIIEOBAHUIO CBOWCTB M3y4aeMbIX BELIECTB, pealu3alluyd y4yeOHOTro
npoekta W (OpMyJIHMpOBaTh BBIBOJABI IO pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYTEM
COIJIaCOBaHUs MO3UIMI B X0/1€ 00CYKJIEHHUS 1 0OMEHAa MHEHUSIMHU.

OsiajeHHe YHHBEPCAJIBLHBIMHU PeryJsiTHBHBIMY 1eHCTBUAMM:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh M OCYIIECTBJIATH CBOK IO3HABATEIIBHYIO JAEATEIbHOCTD,
omnpezenss e€ LEIU W 3aJayd, KOHTPOJIMPOBATh M IO Mepe HEOoOXOIUMOCTH KOPPEKTHPOBATh
npeJyiaraeMblii alrOpUTM JACUCTBUM NpU BBIOJHEHUU YUEOHBIX M HCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpPeKTUBHBIN COCO0 MX peleHHs ¢ y4ETOM MOITY4YEHHUs HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

HPEIAMETHBIE PE3YJIbTATHI
10 KJIACC
[IpeameTHbIE pe3ynabTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAKAIOT:
c(hOpMUPOBAHHOCTh TPEICTABICHUA O XUMHUYECKON COCTABISIONMICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPA, POJM XWMHH B TMO3HAHWUU SIBJICHUW TPHUPOABI, B (OPMHPOBAHUHM MBIIIUICHUS W
KYIbTYpbl JUYHOCTH, €€ (YHKIHOHATHHOW TPAMOTHOCTH, HEOOXOAMMOW JJisi peHIeHUs
MPAKTUYECKUX 33aJa4 M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJHON Cpelie;
BJIAJICHHE CUCTEMON XUMHUYECKHX 3HAHUM, KOTOPAsl BKIFOYAET: OCHOBOIOJIATAIOIINE MOHSITHS
(XMMUYECKUI DJIEMEHT, aTOM, OJEKTpPOHHAas 000J0YKka aroMa, MOJIEKYJIa, BaJIEHTHOCTb,



JJIEKTPOOTPHULIATENBHOCTh, XHMMHUYECKasi CBS3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaIéHHast), MOJIb, MOJIApHAsi Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeNneT, (PyHKIIMOHAIbHAS
rpynna, paaukai, U30Mepus, H30MepPbl, FOMOJIOITMUYECKUHN PsIZI, TOMOJIOTH, YTJIEBOJOPO/Ibl, KUCIOPO/
U a30TCOACpKAIINE COCTUHEHHS, MOHOMED, ITOJIMMED, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJIISIPHBIE
COEJMHEHUS); TEOPUHU M 3aKOHBI (TEOpHs CTPOEHHUs opraHmdeckux BemiectB A. M. Bytieposa,
3aKOH COXpPAHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XHMMHH;
MHUPOBO33PEHUYECKUE 3HAHUA, JIeKAllU€ B OCHOBE IIOHUMAHHUS INPUYUHHOCTHM M CUCTEMHOCTH
XUMHUYECKHX SIBJICHUH, (AKTOJIOIMUYECKHE CBEJEHMS O CBOWCTBAX, COCTaBe, IOJYyYCHUHM U
0€30I1aCHOM HCIIOJb30BAaHUM Ba)KHEHIINX OPraHWYECKUX BELIECTB B OBITY M IPAKTUYECKOM
JESITEIIbBHOCTH YEJI0BEKA,

c(OPMHPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHbIC IPU3HAKU MOHATUN, YCTAaHABINBATh UX
B3aMMOCBSA3b, HCIOJIb30BaTh COOTBETCTBYIOILIME IOHATUSA IIPU ONMCAHUU COCTaBa, CTPOCHMS U
IIPEBPALICHUI OPraHU4YECKUX COCIMHEHUM;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIIb30BaTh XMMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (OPMYII OPraHUYECKHX BEIIECTB U
YPaBHEHHUI XMMHYECKUX PEAKLUHM, U3rOTABIMBATH MOJEIHA MOJIEKYJ OPraHMYECKHUX BEILECTB U
WUTIOCTPALMM UX XMMUYECKOIO U IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUW YCTAHABIMBATh IMPUHAIJIC)KHOCTh H3YUYEHHBIX OPraHMYECKHX
BEIIECTB 10 MX COCTaBYy W CTPOCHHIO K OMNpenesJiEHHOMY Kiaccy/Tpynme COeIMHEHUH
(YraeBoJopopsl, KUCIOPOJ U a30TCO/AEpIKaIllie COeAUHEHMsI, BBICOKOMOJIEKYJIIPHbIE COCTUHEHNUS),
JaBaTh UM Ha3BaHus 1o cucreMatuueckod HomeHknatype (IUPAC), a Ttaxke npuBOIUTH
TPUBUAIbHBIE HA3BaHUS OTJENbHBIX OPraHMYECKUX BELIECTB (ITUJIEH, MPOIUJIEH, AalleTUJIEH,
ATHJICHIJIMKOJIb, TIUIEPHH, (peHo, popMabaerus, aneTalbIeril, MypaBbiHAs KHCIO0Ta, YKCYyCHAs
KHCJIOTa, OJEUHOBAsl KUCIIOTA, CTEAPUHOBAsl KUCJIOTa, TJIH0K03a, (pyKTO3a, Kpaxmall, LeNI103a,
TJTMITAH);

c(OPMHPOBAHHOCTh YMEHHUS OIpENeNATh BUIbl XHMHUYECKOH CBSI3M B OpraHHMYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHATH IOJIOKEHUS TEOPUM CTPOEHUS OPraHU4eCKHX
BemecTB A. M. bytnepoBa aisi 0O0bsCHEHHMsS 3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMHPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh COCTAB, CTPOEHUE, (PU3NUECKHE U XUMHUECKHE
CBOMCTBa THUIHMYHBIX MPEACTaBUTEIEH PAa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH,
ATUJIEH, TMpPONWIEH, aueTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OGeH307, MeTaHOJ], 3TaHOI,
ATUJICHIJIMKOJb, TJIMIEpUH, (PEHOJI, aleTanblerul, MypaBbuHas UM YKCYCHas KHCIIOTHI, IJIOKO3a,
Kpaxmajll, LeJJII0JI03a, aMMHOYKCYCHasl KUCJIOTa), WJUIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXKIY
HUMHU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XMUMHUYECKHUX PEAKIMM C HCIOIb30BAaHUEM CTPYKTYPHBIX
bopmyu;

c(OPMHPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKH YTJIEBOJAOPOAHOIO CHIpbs (HE(DTH,
IPUPOJHBIN Ta3, yrojib), cocoObl MX MNEepepadOTKHM U MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadoTKu;

c(OpPMHPOBAHHOCTh YMEHHI MPOBOIUTH BBIYUCICHHS MO XUMUYECKUM YPaBHEHUSIM (Macchl,
00BbEMa, KOJIMYECTBA MCXOTHOTO BEIIECTBA MIIM MPOJYKTA peakIMH MO MU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WM MTPOJYKTOB PEAKIUH);

c(hOpMUPOBAHHOCTh YMEHHH BJIQJETh CUCTEMOW 3HAHMM OO0 OCHOBHBIX METOJaX HAYyYHOTO
MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU IIPU U3YYEHHUH BELIECTB U XUMHUECKUX SBJICHUN (HaOI01eHHe,
U3MEpEeHue, HKCIEPUMEHT, MOJICIMPOBAHNUE), HCIIOJIB30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JJIS
NPUHATUS PELIEHU B KOHKPETHBIX >KU3HEHHBIX CHUTYAIUSX, CBA3aHHBIX C BEUIECTBAMH U HX
MPUMEHEHUEM;



c(hOpMUPOBAHHOCTh YMEHHUH COOJIIOMAaTh TPaBWiIa TMOJH30BAHUS XHUMHYECKOW MOCYI0N W
71a00paTOpHBIM O00OPYJOBAaHUEM, a TAKXKE MpaBHiia OOpalleHHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUIAHUPOBATb M BBINOJHATH XMMHUYECKUH HKCIEPUMEHT
(mpeBpallleHus: OPraHUYECKUX BEILECTB MPU HArpeBaHHUM, MOJyYEHUE STUJICHA U H3YyYEHHUE €ro
CBOWCTB, KQUECTBEHHBIC PEAKIIMHA OPTaHUYECKUX BEIIECTB, JIeHATypalusi OEJIKOB MPH HAarPEeBaHUHU,
[[BETHBIC PEAKLMU OEJIKOB) B COOTBETCTBHH C MPABHIAMH TEXHUKH O€30MAaCHOCTH MpPU OOpaIieHuu
C BemiecTBaMM U Ja0OpaTOPHBIM OOOpPYIOBAaHUEM, MPEICTABISTh PE3YyIAbTaThl XHUMHUYECKOTO
JKCIIepUMEeHTa B (opMe 3alucCH YpPaBHEHUH COOTBETCTBYIOUIMX pEaKIHi U (QopMyIHUpOBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aAHAIU3UPOBATh XUMHUECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanuu, UHTEpHET U IpYyrux);

c(OpMHUPOBAHHOCTh, YMEHUN COOJIIOaTh MpaBWJIa SKOJOTHYECKH I1eJ1IeCO00pa3Horo
NOBEJCHUSA B OBITY W TPYAOBOW JEATEIBHOCTH B MLEISIX COXPAaHEHHS CBOETO 3J0POBbS U
OKpY’KaloIllel IPUPOJHOW Cpenbl, OCO3HABaThb ONACHOCTb BO3JCUCTBUS HA JKUBBIE OPraHU3MBI
ONpeIeNEHHBIX OPraHNYECKUX BEIIECTB, TOHMMAas cMblica nokazarens [1/IK, noscHaTs Ha npumepax
CIocoObl YMEHBIICHUS U MPEAOTBPAILIEHUSI UX BPEAHOTO BO3ICHCTBHS Ha OpraHU3M YeJIOBEKa;

JUIE OOYyYaroUIMXCSl C OTPAHWYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS: YMEHHE TPHUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHMUIA;

JUISL CJIETIBIX M CNAO0OBUIAIIMX OOyYarOUIMXCs: YMEHHUE UCIOJIb30BaTh Pelbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins n1s 3anucu Xumudeckux GopMyi.

11 KJIIACC

[IpenmeTrHbIE pe3ynbTaThl OCBOCHUs Kypca «O0miast 1 HeopraHHIeCcKasi XUMHsD OTPaXKaroT:

c(OpPMHPOBAHHOCTh NPEACTABICHUN: O XUMHUYECKOM COCTaBIIAIONICH eCTEeCTBEHHO-HAayYHOH
KapTHHbl MHpa, POJIM XUMHUHU B TO3HAHUM SIBJICHUU NPHUPOIbI, B (HPOPMUPOBAHMM MBILUICHUS U
KyJbTYyphl JUYHOCTH, €€ (YHKIMOHAJIGHOW TI'PaMOTHOCTH, HEOOXOAWMOW JJsi peUIeHHUs
IPAKTUYECKUX 3aJa4 M DSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBbIO U
IIPUPOJHOM Cpelie;

BJIAJICHNE CUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOpask BKJIFOYAET: OCHOBOIIOJIAratoIfe MOHATUS
(XMMHUYECKHUIl JIEMEHT, aTOM, M30TOM, S-, P-, d- 3JEKTPOHHBIC OPOUTAIM aTOMOB, UOH, MOJICKYIIa,
MOJIb, MOJIIPHBIA 00BEM, BAJIEHTHOCTb, 3JEKTPOOTPULATENIILHOCTb, CTENEHb OKHUCIIECHHUS,
XUMHYecKass CBs3b (KOBaJEHTHas, HOHHAs, MeTajsIndyeckas, BOJOPOJAHAs), KpHCTalIM4yecKas
peléTKa,  TUNBl  XUMHYECKMX  pPEaKIHi, pacTBOp,  DJIEKTPOJIUTBI,  HEIJIEKTPOJIMTHI,
AIIEKTPOJINTUYECKAs JUCCOLMAIUS, OKUCIIUTEIb, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKON peaklvy,
XUMHYECKOE pABHOBECHE); TEOPUU U 3aKOHBI (TEOpUsI AIIEKTPOJIMTUYECKON JHUCCOLMALINU,
nepuoanueckuii 3akoH /[. . MenzeneeBa, 3aK0OH COXpaHEHUS MACChl BELIECTB, 3aKOH COXPaHEHUs
U TPEBpAIlCHHUs SHEPTHM NMPU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK
XUMHUH, MUPOBO33pPEHUECKHE 3HAHNUS, JIEKAIINE B OCHOBE MOHUMAaHUs MPUYMHHOCTH U CUCTEMHOCTHU
XUMHYECKHX SBJIEHUH, (AKTOJIOIMYECKUE CBEIEHUS O CBOICTBaX, COCTaBe, IOIYYEHUH H
0€30I1aCHOM HCHOJIb30BAHUU BAXKHEWIINX HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH
JESATEIIBHOCTH YEJIOBEKA,

c(OpMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTepPHbIE MPU3HAKU MOHATUHN, YCTAHABIMBATh UX
B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPU OMMCAHUN HEOPTaHMYECKHUX BEIECTB
U MX IIPEBPALICHMUI;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIMKY JUIi COCTABICHMS
(GopMyJ BeIleCTB M YPAaBHEHUIT XUMHUYECKUX peakiinii, cucteMaTndeckyro Homenkiarypy (IUPAC)
U TPUBHAJIbHBIE Ha3BAHUS OTAENIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIU ras, YriaeKucibli ras,
aMMMaK, raiéHas U3BeCTh, HeraméHas U3BeCTb, MUThEBAs COJA, TUPUT U JPYTHUE);



c(OpMHUPOBAHHOCTh YMEHUHN OIpeNessaTh BAJIEHTHOCTbh U CTENEHb OKUCIICHUS XUMHUYECKHUX
AJIEMEHTOB B COCJAMHEHUSX Pa3IUYHOrO COCTaBa, BUJ XMMUUYECKOW CBA3M (KOBAJICHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJAOPOAHAs) B COCAUHEHUSAX, THUIl KPUCTAIUIMYECKON pEIIETKH KOHKPETHOIO
BellecTBa (aToMHasi, MOJIEKYJspHas, HOHHAas, MeTaJIM4yecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpaxX HEOPraHUYECKUX COETUHEHU;

c(hOpPMUPOBAHHOCTh YMEHUI yCTaHABIMBAThH MPUHAIIC)KHOCTh HEOPTaHUYECKHUX BEIIECTB 110
WX COCTaBy K OMNpPEIEIEHHOMY KIIAcCy/TpyIIe COeNWHEHWH (MPOCThIE BEIIeCTBA — METAIIBI U
HEMETaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, aM(OTepHbIE TUAPOKCUbI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PacKpbIBaTh CMBICI Neproanueckoro 3akona J1. M. Menzgeneesa
U JICMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO M IIPOTHOCTHYECKYIO ()yHKITUH;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTePU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKUX
aneMeHToB 1—4 mepuonoB llepuoanmyeckoi cucteMbl xumudeckux snemeHToB . . Menpaeneena,
UCIIOJIB3Ysl TIOHATHS «S-, P-, O-3JICKTPOHHBIE OPOMTAIN», «IHEPreTUYECKUE YPOBHH», OOBACHSATH
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUUYECKHUX 3JIEMEHTOB U UX COCAMHEHUH IO MepuojiaM U
rpynmnam [lepuoandeckoil cuctemMbl XuMU4YecKux 1eMeHToB [l 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWMCTBA
HEOPraHWYECKUX BEILIECTB pPa3JIMYHBIX KJIACCOB, MOATBEPXKIATh CYILIECTBOBAHUE T'€HETHYECKOU
CBSI3M MEXKJly HEOPraHMYECKHMMH BEIIECTBAMH C TIOMOIIBI0O YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIUPOBATh XUMHUUYECKUE PEAKIMH 10 pPa3IUYHBbIM
MpU3HaKaM (YUCIy U COCTaBYy PEearupyroliux BEIIECTB, TEIIIOBOMY 3P PEeKTy peakiiu, N3MEHEHUIO
CTeneHel OKUCIIEHUS PIIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBIIATh YPAaBHEHMS PEAKIUN PA3TUYHBIX TUIIOB, MOJIHBIC U
COKpaIEHHBIE YpaBHEHUS pEaKlIUid HOHHOTO OOMEHa, yYUTHIBas YCIIOBHUS, MPU KOTOPBIX ITU
peakLMy UIYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOIUTH PEAKLIMH, MOATBEPKAAIOIINE KaUYeCTBEHHbBII COCTaB
pPa3IMYHBIX HEOPTaHUYECKHUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPaX HEOPTaHUYECKUX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHMH PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOW pEaKIuu OT
pa3IuuHBIX (PAKTOPOB; XapakTep CMEIICHHUS XWMHUYECKOTO pPABHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3aerictus (mpunnun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh XMMHUECKHUE MPOIIECCHI, JeKaIIle B OCHOBE
MPOMBIIIUICHHOTO ~TIOJIYYeHHS CEepHOM KHCIOTBI, aMMHakKa, a Takke C(HOPMHUPOBAHHOCTD
MPEACTABICHUN 00 OOIMMX HAYYHBIX NPHUHIMIAX W IKOJOTHYECKUX MpoliIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh yYMEHUW TPOBOJUTH BBIUMCICHHUS C HCIOJB30BAaHUEM TOHATHUS
«MaccoBasi JI0Jig BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIIECHUH Ta30B NMPU XUMUYECKUX PEAKIIHIX,
Macchl BEIIeCTBa WM O00BhEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WM O0BEMY
OJIHOTO W3 YYacTBYIOIIUX B PEAKIIMU BEIIECTB, TEIIOBOTO 3¢ (deKkTa peakliud Ha OCHOBE 3aKOHOB
COXpaHEHHUs MAcChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS YHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHH COOJIIOAaTh TpaBWja MOJH30BAHUS XHUMHYECKOW TOCYI0N W
1abopaTOPHBIM O0OpPYAOBaHUEM, a TaK)Ke MpaBHiIa OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMUPOBAHHOCTh YMEHUW TUIAHUPOBATh M BBITIONHATH XHUMHUYECKUNW OKCIEPHUMEHT
(pa3noxeHue MepoOKCHIa BOJOPOAa B MPUCYTCTBUU KaTalu3aTopa, ONMpeaesieHue CpeIbl paCTBOPOB
BEIIIECTB C TIOMOIIBI0 YHUBEPCAITBHOTO MHIAMKATOPA, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON peakIuy, peakllni HOHHOTO OOMEHa, KaueCTBEHHBIEC PeaKkiliu Ha Cynb(dar-, kKapOoHaT-
U XJOpUJ-aHUOHBI, HAa KATHOH aMMOHUs, pEUICHUE SKCIEPUMEHTANbHBIX 3a7ady IO TeMaM



«Meramnel» U «Hemeramnel») B COOTBETCTBUU C MpaBUIaMH TEXHUKH O€30MaCHOCTU TpHU
oOpallleHud ¢ BEIIeCTBAMU M JIA0OPATOPHBIM O0OpYyIOBaHUEM, TIPEICTABIATH PE3YyIbTAThI
XUMHYECKOTO DJKCIIepUMEHTa B (OpMe 3alHucH YPaBHEHHA COOTBETCTBYIONIMX peaKIUd U
(bopMyITUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUNM KPUTHYECKH aHAIM3UPOBATh XUMUYECKYIO0 HWH(GOpPMAIHIO,
[I0JIy4aEMYI0 U3 Pa3HbIX UCTOUYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaluu, IHTEpHET U Ipyrux);

c()OPMUPOBAHHOCTh yYMEHHH COOJIFOJIaTh TMpaBWJIa SKOJOTHYECKH IIeJIeCO00Pa3HOro
MOBE/eHHUs B OBITY W TPYJOBOM JEATEIBHOCTH B LEISIX COXPAaHEHHs] CBOETO 3J0POBbS U
OKpY’KallIllel NPUPOJHON Cpeabl, OCO3HAaBaThb ONACHOCTb BO3JCUCTBUS HA KUBBIE OPraHU3MBI
ONpe/IeIEHHBIX BEIECTB, MOHUMAas cMmbici mnokaszarens [I/IK, mosicHaTs Ha mpumepax CcrocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi OOyYarolUXCsl C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHUE MPUMEHSThH
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;

JUISL CIIETIBIX M CIa0OBHIAIMINX OOYYArOIIMXCS: YMEHUE HCIOJIb30BATh PENIbe(h)HO-TOUCHHYIO
cucremy obo3HaueHuit JI. bpaiins 1u1st 3anucu XuMuIecKux GopMyt.



TEMATHYECKOE

ININIAHUPOBAHUE C

YKA3ZAHUEM

KOJINYECTBA

AKAJIEMUYECKHUX YACOB, OTBOJUMBIX HA OCBOEHHUE KAXJIOW TEMbI
YYEBHOI'O HPEIMETA, YYEBHOI'O KYPCA (B TOM YHMUCJIE BHEYPOYHOU
AEATEJIBHOCTH), YHEBHOI'O MOAYJIS.

10 KITIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
w/n pa3zie/ioB H TeM Beero Kontpoabnbie IIpakTunyeckue N
NporpamMmabl padoThI padoTshI
pecypchbl
Pa3zgea 1. TeopeTudeckue 0OCHOBbI OPraHUYeCKOH XUMUM
IIpenmer
OPraHUuYeCKOu
xumuu. Teopus Poccuiickas
1.1 CTPOCHUS 3 AJICKTPOHHAS
OpraHUYECKUX 1IKoJsa
CoeUHEHUN A.
M. byrneposa
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoabl
[IpenenwvHbIE Poccuiickas
2.1 YIIEBOIOPOABI — 2 3JICKTPOHHAS IIKOJIA
AJIKaHbI
HenpenensHueie Poccuiickas
YIIEBOIOPOABI: 3JICKTPOHHAS IIKOJIA
2.2 aJIKEHBI, 6 1
aJKaJUEHBI,
AJKUHBI
53 ApomaTuieckue 5 Poccntickas
- yTIEBOOPOJTBI AJIEKTPOHHAS IIKOJIA
IIpuponusie Poccutickas
54 HMCTOYHHUKHU 3 1 3JIEKTPOHHAS IIKOJIa
' YIIIEBOJOPOIOB U
uX nepepadoTka
Hroro 1o pasneny 13
Pasnen 3. Kuciopoacoaep:xkamnue oprannyeckue coeinHeHust
Poccuiickas
3.1 Crupter. @enon 3 3IIEKTPOHHas! [IKOMIA
AJbaeruasl. Poccuiickas
Kap6onoBeie 3JIEKTPOHHAS IIKOJIa
3.2 7 1
KHCIIOTBI.

CrnosxHble 3¢upsl




3.3 VYriueBoasl

Poccuiickas
3JIEKTPOHHAS IIKOJIa

Uroro no pazgeny

13

Pasnen 4. A3oTcoaepikaime opranudeckue coeMHeHus

AMUHEL Poccuiickas
4.1 AMHWHOKUCIIOTHI. 3 AJICKTPOHHAS
benku IIIKOJIa
Hroro mo pazueny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeIMHEHN S
ITmacTmacchl. Poccuiickas
5.1 Kayuyxu. 2 AJIEKTPOHHAS
Boiokna IIIKOJIa
Hroro mo pazueny 2
OBILIEE KOJIMYECTBO
YACOB I1IO 34 2
ITPOI'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanmue
Ne (undposbie)
pa3/ieioB U TeM KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoThbI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CrpoeHue aToMOB. Poccuiickas
[Tepuognueckuit JJIEKTPOHHAS IIKOIa
3aKOH U
Ieprnoanueckas
1.1 P 3
cucrema
XUMHYECKHUX
snemenToB 1. U.
Menpeneena
Crpoenue Poccuiickas
12 BEIIECTBA. 4 AIEKTPOHHAS IIKOJIa
' Mmuoroo6pasue
BEIICCTB
13 XuMH4YecKue 5 1 1 Poccntickas
: peakim AIEKTPOHHAS IIKOJIa
Htoro no paznemny 13
Pa3nen 2. Heoprannuyeckasi xumust
Poccuiickas
2.1 Meranbt 6 1 JIEKTPOHHAs IIKOJIA
Poccuiickas
2.2 Hemerasbr 9 1 1 3JIEKTPOHHAs! LIKOJIA
CBs13b Poccuiickas
53 HEOPraHUYECKHUX U 5 3JIEKTPOHHAS IIKOJIa
' OpraHMYeCKHX
BEILECTB
Hroro no pazneny 17
Paszngen 3. Xumus n :Ku3HbL
Poccuiickas
3.1 XUMUS U )KU3Hb 4 JJEKTPOHHAs
IKOJIa
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO
YACOB I10 34 2 3

[NPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA

* Xumus, 10 kimacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnanko C.A. AKimoOHEpHOE OOIIIECTBO
«3marenncTBO «lIpocBemenune»
» Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cranko C.A. AKImOHEpHOE OOIIECTBO

«3narensctBO «lIpocBemenue»
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