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INOACHUTEJIBHASA 3ATINCKA

[TporpammMa 1o XMMUU Ha YPOBHE CPEAHETr0 00IIero oopa3oBaHus pazpadoTaHa Ha OCHOBE
®denepanpHoro 3aKkoHa oT 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoii denepamumny,
TpeOOBaHUH K pe3ysibTaTaM OCBOCHHUS (heaepabHON 00pa30BaTeIbHON MPOTrPAMMBI CPETHETO
obmero oopazoanus (POIT COO), npeacrarineHHbIX B DeepaibHOM TOCYIapCTBEHHOM
obpazoBatensHOM ctangapte COO, ¢ yuérom KoHuemnuu npenosaBaHus yaeOHOTo mpeaMeTa
«Xumus» B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoit @enepanuu, peaau3yonmx OCHOBHbIE
o0pa3zoBaTeNnbHbIC POTPAMMBI, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCITUTAHUS B
Poccutickoit deneparuu Ha nepuoy g0 2025 roga» (Pacnopspkenne [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0JIOB K pa3pabOTKe MPOrpaMMBbl IO XUMHUH, K OTIPEACTICHHIO 00l CTpaTeruu
00yd4eHUsI, BOCHUTAHHS U Pa3BUTHS O0YYaAIOMINXCS CPEICTBAMU yueOHOTO TpemMeTa « XUMUD) IS
10-11 xmaccoB Ha 6a30BOM ypOBHE COCTaBHIIM KOHIeNTyanbHbIe ojoxenns ®I'OC COO o
B3aUMOOOYCIIOBIICHHOCTH LIEJIEH, COJepIKaHUs, Pe3yIbTaTOB O0Y4YeHHs U TPeOOBaHHI K YPOBHIO
IMOATOTOBKH BBIITYCKHUKOB.

Xummnaeckoe 00pa3oBaHue, MOTydyaeMoe BHIITYCKHUKaMHU 00111e00pa3oBaTebHON
OpraHM3allH, SBISETCS HEOTHEMIIEMOU YacThio MX 00pa3oBaHHOCTU. OHO CIIYKHUT 3aBEpLIAIOIINM
ATANOM pean3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM ypOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIINX
L[EJTOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHusl. DTH LIEHHOCTH KacaloTCsl MO3HAHUS 3aKOHOB
PUPOJIBI, POPMHUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpPhI YEJIOBEKA, a TAKIKE SKOJIOTUIECKH
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370pPOBBIO U MIPUPOJIHON cpese. Peanusyercs Xxumudeckoe
o0Opa3oBaHue 00yUYarIMXCS Ha YPOBHE CPETHET0 00111er0 00pa3oBaHus CPEACTBAMHU y4eOHOTO
npeamera « XuMus», Coiep)kaHue U OCTPOEHHE KOTOPOro OMpeeIeHbl B IPOrpaMMe Mo XUMHUU C
y‘-IéTOM CHGIII/I(l)I/IKI/I HAayKH XUMHHU, €€ 3HaueHUs B NO3HAHUU IIpHUPOALI 1 B MaTepHaHBHOﬁ KN3HU
o0111ecTBa, a TaKXKe ¢ y4€TOM OOIIMX Lieel U MPUHIIUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI cpe/iHero obuiero oopaszoanus B Poccuiickoit denepanui.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTpaeT 0co0yro pojib B COBPEMEHHOMN
LUMBUJIN3ALMH, B CO3JJaHUM HOBOI 0a3bl MaTepuaibHOM KyJIbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHKE PALMOHAIIBHOTO HAYYHOT'O MBIIIJIEHHS, B CO3/JaHHE 1[eIOCTHOTO NPECTaBIeHUs 00
OKpY’KaroIlleM MUpPE KaK O €MHCTBE MPUPObI U YEI0BEKa, KOTOpoe (popMHUpyeTCsl B XUMUU Ha
OCHOB€ IIOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPYKAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBSA3U MEXIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHO B3aMMOAEUCTBYS C IPYTUMHU €CTECTBEHHBIMHM HayKaMH, XUMHUS CTajla HEOThEeMIIEMOI
YaCThI0 MUPOBOM KYJIbTYpPbI, HEOOXOAUMBIM YCIOBUEM YCHEIIHOTO TPYy/1a M )KU3HU KaXKIO0r0 YeHa
obmiectBa. CoBpeMeHHasi XUMUS KaK HayKa CO3HAaTeNlbHasl, Kak HayKa BHICOKMX T€XHOJIOTHM
HarfpaBjieHa Ha pelIeHNe TI00albHBIX PO0JIeM YCTOHYHUBOTO pa3BUTHS YEIOBEYECTBA — CHIPBEBOI,
SHEPreTHYECKOH, MUILEBOM, IKOJIOIMYECKO 0€30MaCHOCTH M OXPaHbl 310POBBS.

B cooTBercTBUU € 0OIIMMY LENSIMHU U IPUHILIUIIAMU CPETHET0 00111ero o0pa3oBaHus
cozepxkanue npeameta «Xumus» (10—11 kmaccrl, 6a30BbIH YpOBEHb U3YUEHHUs1) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha 0OIIEKYIbTYPHYIO MOATOTOBKY 00y4YaromuXxcsi, HEOOXOIUMYIO UM IS
BBIPAOOTKH MUPOBO33PEHYECKHX OPHEHTUPOB, YCIICITHOT'O BKIIOUYEHUS B )KU3Hb COIIMYMa,
IIPOAOIDKEHHs 00pa30BaHUs B pa3IMUHBIX 00J1ACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocrapstomyuMu npeaMeTa « XUMHUs» SBISIOTCS 0a30Bble Kypehl — «OpraHndeckas XUMUs»
u «O01Ias 1 HeOpraHNYEecKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COAEPIKAHUS KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HAHUH 1O HEOPTAaHMYECKOW XUMUH (C BKIIFOUCHHEM 3HAHUU 13
o01eit XuMUM) U OpraHnyeckoil XuMun. @opMHUpOBaHUE TAHHON CUCTEMBI 3HAHUN TIPU U3yYCHUN
npeaMera ooecrnedrBaeT BO3MOXKHOCTb pACCMOTPEHMSI BCEIr0 MHOT000pa3Hsl BEIIECTB HA OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa copepkanus KypcoB — «Opranndeckas XuMus» u «O01as 1 HeopraHuuecKas
XUMHUs» cHOpMHUpPOBaHA B IPOrpaMMe 10 XUMUU Ha OCHOBE CUCTEMHOTO MOJIX0/a K U3Y4YEHUIO
y4eOHOro Marepuana u 00yCIOBIeHa HCTOPUYECKH 000OCHOBAaHHBIM Pa3BUTHEM 3HAHUH Ha
OIIpEeAEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCcKOM XMMHUH BELIECTBA
paccMaTpuBarOTCsA Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOEHMSI OPraHUYECKUX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U JIEKTPOHHBIX NPEACTABIECHUN O CTPOCHUH BEILECTB.
CBeznenus 00 M3yyaeMbIX B Kypce BEHIECTBAX JAIOTCS B Pa3BUTHU — OT YIIIEBOAOPOAOB JI0
CJIO’KHBIX OMOJIOTMUECKH aKTUBHBIX COeAMHEHUH. B Kypce opraHnueckoil XMMUU MOIy4aroT
pa3BuTHE C(HOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs IEPBOHAYAIbHEIC
IPEJCTABICHHUS O XMMUUYECKOH CBSI3H, KJIACCU(PUKALIMOHHBIX IIPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLUU.

[Tox HOBBIM yTJIOM 3peHUs B NpeaMeTe « XuMus» 0a30BOro YpoBHS pacCMaTpPUBAETCS
M3YYECHHBII Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs TEOPETUUECKUN MaTepuan u
q)aKTOJIOI‘I/I‘IeCKI/IC CBCACHH O BEIICCTBAX U XUMHYECKOMN pCeaKkunu. TaK, B 4aCTHOCTH, B KypCC
«OO0m1ast 1 HeoOpraHUyYecKas XUMHUs 00y4arOIUMCs TPEIOCTABISETCS BO3MOKHOCTh OCO3HATh
3HAa4YEeHHUE TIEPHOJMUECKOT0 3aKOHA C OOIIETEOPETUIECKUX U METOAOJIOTHUECKIX TIO3ULIUH, TITy0xKe
MOHATh UCTOPUYECKOE U3MEHEHHE (DYHKIIUI 3TOT0 3aKOHA — OT 00001Iao1Iel 10 O0BSICHSIOUICH U
MIPOTHO3UPYIOLLIEH.

Enunas cucrema 3HaHUI O Ba)KHEUILNUX BEIIECTBAX, UX COCTaBEe, CTPOECHUH, CBOMCTBAX U
IIPUMEHEHHUH, a TAK)KE O XUMUUYECKUX PEAKLMIX, UX CYIIHOCTH U 32aKOHOMEPHOCTSX MPOTEKaHUs
nomofHseTcs B Kypcax 10 u 11 kimaccoB ayieMeHTaMu CoJIep KaHusl, HMEIOITUMU
KyJIbTYPOJOTUYECKHH U IPUKIIATHON XapaKTep. DTH 3HAHUSI CIIOCOOCTBYIOT TOHUMAHHIO
B3aUMOCBSI3U XUMHH C IPYTUMH HayKaMH, pacCKpbIBAIOT €€ pOJib B MO3HABATEIHLHON U
MPAKTUYECKON ACSITENFHOCTH YeTIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K MIPOLIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MTPAKTUUYECKUX MTPHIIOKEHUN XUMHUH, TOMOTAIOT BBIITYCKHUKY
OPUEHTHUPOBATHCS B OOIIECTBEHHO U TMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICTUBATh HHPOPMAIUIO U PUMEHSATH €€ IS MMOTIOTHEHHsI 3HAHHH, peleHus
WHTEJUICKTYyaJIbHBIX M OKCIIEPUMEHTAIBHBIX UCCIIEIOBATEILCKHUX 3a/1a4. B 11e710M coieprxkanme
y4eOHOro npeaMera « XUMHUS» TaHHOTO YPOBHS U3YUYEHHS OPHEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JJII MOHUMAaHUS GUI0CO(DCKUX UIeH, TAKUX KaK:
MaTepUaIbHOE EAMHCTBO HEOPTAHUYECKOTO U OPTaHUIECKOT0 MUPa, 00YCIOBIEHHOCTh CBOMCTB
BEIIIECTB UX COCTABOM M CTPOCHHUEM, TI0O3HABAEMOCTh MTPUPOIHBIX SIBJICHUM MTyTEM IKCIIEPUMEHTA 1
pelIeHrs TPOTUBOPEUNI MEXKIY HOBBIMU (DAKTAMH U TEOPETUUESCKUMH MPEANOCHIIKAMH,
OCO3HaHHUE POJIM XMMHH B PEIICHUN YKOJIOTMUYECKUX Mpo0ieM, a Takxke npoliem cOepekeHus
SHEPTEeTUUYECKUX PECYPCOB, CHIPbs, CO3/IaHUS HOBBIX TEXHOJIOTUI U MaTepHUAJIOB.

B nnane perenus 3a1a4 BOCIIUTAHUS, Pa3BUTHSI U COLIMATN3AIIMN O0yUYaIOIIUXCSI PUHSTHIC
HpOFpaMMOﬁ 10 XUMHHU ITOAXOAbI K onpeneneHI/Ho CO)Iep)KaHI/Iﬂ 158 HOCTpOGHI/ISI npe)lMeTa
MpexycMaTpuBaT (OpMHUPOBAHIE YHUBEPCATBHBIX YUEOHBIX JEHCTBHM, UMEIOIUX 0a30BOE
3HAYEHHE VIS PA3TMYHBIX BUIOB IEATEILHOCTH: PEIICHHS POoOIeM, TOMCKa, aHaIu3a U 00padoTKu
nH(pOopMaur, HEOOXOAUMBIX JUIS IPUOOPETEHHUS OTBITa MPAKTUYECKON U UCCIIEIOBATEIBCKOM
JIEATEILHOCTH, 3aHUMAIOIIIEH BAXKHOE MECTO B ITO3HAHUN XHUMHH.

B npaktuke npenogaBaHus XMMUU KaK Ha ypOBHE OCHOBHOI'O 00ILlEro 00pa3oBaHUs, TaK U
Ha YPOBHE CpeIHEro 0011ero 0opa3oBaHus, IPU ONPEICICHIH COJIEPKATEIBHON XapaKTePUCTUKU
LeJIed N3y4YeHUs IPEAMETa HalpaBIeHUEM IIEPBOCTEIIEHHON 3HAYUMOCTH TPAJAULIHOHHO
npu3Ha&Tcst popMUpOBaHNE OCHOB XUMHUYECKOM HAyKH KaK 00J1acTH COBPEMEHHOTO
€CTECTBO3HAHHUS, IPAKTUYECKOH NEATEIbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU
KyJbTypbl. C METOAUYECKON TOUKH 3pEHUS TAKOU MOAXO0. K ONPEIEIICHUIO LIENeH N3YUEHHUS
IIPEIMETA SIBIISIETCS BIIOJIHE OIPABIAaHHBIM.



CornacHo JaHHOW TOYKE 3pEHUS TTIAaBHBIMH LIEISIMH H3yUeHUS TpeaMeTa « XUMUS Ha
6a3oBom ypoBHe (10 —11 ki1.) siBASIFOTCS:

. (hopMHUPOBaHHUE CUCTEMBl XHMHUYECKUX 3HAHUH KaK BKHEHUIIIEH COCTABIISIFOIICH
€CTECTBEHHO-HAyYHON KAPTUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIE ITOHATHS,
(dyHIaMeHTaIbHBIE 3aKOHBI U TEOPUH XUMHUH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE U TTIOHUMAaHUE
CYILIHOCTHU JOCTYIHBIX 000011IeHUI MUPOBO33PEHUECKOI0 XapaKkTepa, 03HaKOMJICHHE C UCTOPHEH UX
pPa3BUTHS U CTAHOBJICHUS;

. (bopMHpOBaHKE U pa3BUTHE NIPEJCTABICHUN O HAYYHbBIX METO/1aX [T03HAHMs BEIIECTB
Y XUMHYECKUX PEAKINNA, HEOOXOIMMBIX JJIsi IPUOOPETEHHsI YMEHU OPHEHTHPOBATHCS B MUPE
BELIECTB U XMMUYECKUX SIBJICHUH, UMEIOIIMX MECTO B IIPUPOJE, B IPAKTUUYECKON U IIOBCEJHEBHOU
KU3HY;

o pa3BUTHE YMEHUH U CLIOCOOOB JESITEILHOCTH, CBI3aHHBIX C HAOJIOICHUEM U
O00BSICHEHHEM XUMUYECKOTO IKCIIEPUMEHTA, COOTIOCHIEM MTPABUII OE30TIACHOTO OOpAIEHUS C
BEIIECTBAMH.

Hapsny ¢ atuM, conepkareibHas XapaKTEepPUCTHUKA LEJIEH U 3a1a4 U3Y4YEHUs IIpeAMETa B
IIporpaMMe 110 XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMU B
cucTeMe cpesiHero oouero oopazopanus. CeroiHs B NpenoJaBaHuy XUMUM B 0OJIbILEH cTeNeHH
OTIAETCSI IPEANOYTEHUE TPAKTUUECKON KOMIIOHEHTE COJIepKaHusl 00yueHusl, OpUEHTUPOBAaHHON Ha
IIOJIrOTOBKY BBIITYCKHHMKA 00111e00pa30BaTeIbHOI OpraHu3alny, BIaACIOLero He HabopoM 3HaHUM,
a QYHKIIMOHAJIbHON T'PaMOTHOCTBIO, TO €CTh CIIOCO0aMH U YMEHHUSIMH aKTUBHOTO MOJIy4YEHHUS
3HaHUHU U IPUMEHECHUS UX B pEalbHOM JKU3HU JJI PELICHUS TPAKTUYECKUX 3a1a4.

B ¢BA3M ¢ 3TUM NpU U3y4eHNHU IpeaMeTa « XUMUS) JTOMUHHUPYIOIIEE 3HAUCHUE
IPUOOPETAIOT TAKKE LEJU U 3a/1a4H, KaK:

ajanTtanys oO0y4armuxcs K YCIOBUSIM JUHAMUYHO pa3BUBAIOLIETrOCsl MUpa, JOPMUpPOBaHUE
MHTEJUIEKTyallbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMIO, COTPYAHUUYECTBY,
CaMOCTOATEIIbHOMY IPHUHITHIO TPAMOTHBIX PEIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX,
CBA3aHHBIX C BEIECTBAMU U UX IIPUMEHEHUEM;

(dopmupoBaHUe Yy 00yUaromuXxcs KI0YEBbIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIH),
MMEIOIINX YHUBEPCATFHOE 3HAUCHHUE [T PA3IMYHBIX BUIOB JICATEIIEHOCTH: PEIICHUs po0IieM,
MOUCKa, aHaJIM3a U 00pabOoTKN MHPOPMAIIUH, HEOOXOIUMBIX JUIS TPUOOPETEHUS OIBITa
JeSTeThbHOCTH, KOTOpas 3aHMMAaEeT BAKHOE MECTO B IMO3HAHUU XUMUH, & TAK)KE ISl OTICHKH C
MO3UIMK SKOJIOTMYECKON O€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB Ha
OpraHM3M YeJIOBeKa U MPHPOIHYIO CPEY;

pa3BUTHE TIO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJarouxcs: ClIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC 3HAHUS IO XUMHH B
COOTBETCTBHUH C )KM3HEHHBIMHU TOTPEOHOCTSIMH, UCTIOJIb30BaTh COBPEMEHHBIC HH(POPMAIITMOHHBIE
TEXHOJIOTUH JIJIS TIOMCKA U aHalln3a y4eOHOW U HayYHO-TIOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO
COJIep KaHUS;

(dbopMHUpPOBaHKE U PA3BUTHE Y 00YUAIOIINXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIJICHUS,

Ha6JIIO,[[aTC.HBHOCTI/I, C06paHHOCTI/I, AKKYpPATHOCTH, KOTOPBIC 0COOCHHO HCO6XO,Z[I/IMLI, B 4aCTHOCTH,
IIpHU IJTAaHUPOBAHUHN U IPOBCACHUN XUMHUYCCKOI'O OKCIICPUMEHTA,

BOCIHUTAHUE y 00yYaromuxcsi yOekIEHHOCTH B TYMaHUCTHYECKON HaNpaBIeHHOCTH XUMUH,
e€ BaXHOH pOJIU B pEeIICHUH INT00ATBHBIX MPOOJIEM PallMOHAIBHOTO IPUPOIOTIONIb30BAHMS,
MOTIOJHEHMSI SHEPTeTUUYECKUX PECYPCOB M COXPAaHEHUS IPUPOJTHOTO PAaBHOBECHSI, OCO3ZHAHMUS
HE00X0IMMOCTH OEpeXHOr0 OTHOUICHHUS K IPUPOJIE U CBOEMY 370POBBIO, a TAKXKe MPHOOPETeHNUS
OTIBITa UCIIOJIb30BAHMSI [TOJTYUEHHBIX 3HAHUN JJI1 IPUHSITUS TPAaMOTHBIX PEIICHUM B CUTYalUsX,
CBSI3aHHBIX C XUMUUYECKUMU SIBJICHUSIMH.



B y4ueOHOM miaHe cpeaHero oomero oopa3zoBaHus mpeaMer « XumMus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB IpeaMeTHoN obmacTu «EcTecTBeHHO-HAYYHbIE PEAMETHD.

OO1ee Yrcio 4acoB, OTBEAEHHBIX ISl H3yUCHHS XUMUH, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oopazoBanus, cocraBiseT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenro), B 11 kimacce —
34 gaca (1 4ac B Hezemo).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
JIMYHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBauBaeT TpeOOBaHUs K pe3ybTaTaM OCBOCHHUs 00YUarOIIUMUCS
IIPOrpaMM CpeHero od1iero oopazoBanus (JINYHOCTHBIM, METAPEAMETHBIM U MPEMETHBIM).
HayuHo-mMeToimueckoil OCHOBOM Ui pa3pabOoTKH MJIaHUPYEMBIX PE3yJIbTaTOB OCBOEHUS POrpaMM
CpenHero o01ero o0pa3oBaHus SBISETCS CUCTEMHO-IEATEILHOCTHBINA MTOAXO/.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM ITOAX0J0M B CTPYKTYPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeMeTa « XMMHUs» Ha YPOBHE CPEIHEro 00I1ero o0pa3oBaHMsl BbIIEIEHBI
CJIEIIOINE COCTABIISIONINE:

0CO3HaHHE 00YYAIOIIUMUCS POCCHIUCKOM IPaXKTAHCKOW UACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHUIO;

HaJINYMe MOTUBAIMH K 00yUeHHIO;

1eJIEHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JINYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUECKUX TPAAUIINIA 6a30BOM HAyKU XUMUU;

TOTOBHOCTH U CIIOCOOHOCTH 00YUaIONINXCs PYKOBOACTBOBATHCS B CBOCH JIEATEIIHHOCTH
[[EHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MIPUCYIIUMH 1IETTOCTHON CHUCTEME XUMUYECKOTO
o0pa3oBaHus;

HAJIMYUEC IIPpaBOCO3HAHUA 9KOJIOTHYCCKOM KYJbTYPEI 1 CIIOCOOHOCTH CTAaBUTh e u
CTPOUTH KU3HCHHBIC IIJIAHBI.

JInuHOCTHBIE pe3yIbTaThl OCBOCHUS MpeaMeTa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOU
Y BOCIIUTATEIbHOM NEATEIBHOCTU B COOTBETCTBUU C TYMaHUCTUYECKUMH, COLUUOKYIIbTYPHBIMU,
JYXOBHO-HPABCTBEHHBIMU ILICHHOCTSIMH U UJI€aJlaMU POCCUIICKOT0 IpaskJaHCKOT0 00I1eCTBa,
INPUHATHIMU B O0ILIECTBE HOPMAaMH U MPaBUJIAMH MTOBEIEHUS, CIIOCOOCTBYIOIMMHE MPOLIECCaM
CaMOII03HaHUs, CAMOPA3BUTHUS M HPABCTBEHHOT'O CTAHOBJICHHUS JTMUYHOCTH 00YYaIOIINXCSL.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa « XUMUS OTPaxaroT CPOPMUPOBAHHOCTD
OTIbITA TI03HABATENILHON U MPAKTHUECKON AEATENbHOCTH 00YYaroIUXcs MO pealn3aluy NPUHATHIX B
oO1iecTBe LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIMTAHUA:

OCO3HaHHS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPSIKY;

MPEJICTABICHUSI O COLMATBHBIX HOPMAaX M MPaBUJIaX MEKIUYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOM NEATEIBHOCTH MPHU CO3/IaHUHU YUEOHBIX TPOEKTOB,
pelieHnr yueOHbBIX U MO3HABATENIbHBIX 33]1a4, BEITOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTHI IPYTUX
IIPY aHAJIU3€ Pa3IMYHBIX BUJIOB YU€OHOH €A TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS
[EHHOCTHOTO OTHOILIEHUS K UICTOPHUYECKOMY U HAyYHOMY HaclIeNI0 OT€YECTBEHHON XUMUU;



YBXCHHSI K IPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKU €CTh PEe3yJIbTaT AJIUTENIbHBIX HAOII0ICHUH,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U PAKTUKOB;

HHTCPCCA U MO3HABATCIIbHBIX MOTHBOB B MOJIYUCHHUH U ITOCIICAYIOIICM aHAJIN3C
I/IH(bOpMaI_[I/II/I O IMEPECAOBEIX JOCTHUKCHUAX COBpCMeHHOﬁ OTE€YECTBEHHOM XHUMHU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLICHUBATh CUTyallul, CBA3AHHbBIC C XUMHWYCCKHUMHU SABJICHUSAMU, U IPUHUMATDH
OCO3HAHHBIC PCUHICHU A, OPUCHTUPYIACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTHU,

TOTOBHOCTH OLICHHMBATh CBOE IMOBEIACHUE U IMOCTYIIKH CBOUX TOBapHHICﬁ C HOSI/IIII/Iﬁ
HPaBCTBCHHBIX U ITPABOBLIX HOPM M OCO3HAHHUC HOCJ'ICI[CTBI/II‘/'I OTUX IMOCTYIIKOB;

4) ¢popMHUpoOBaHHS KYJIbTYPbI 3/10POBbSI:

IIOHUMaHUuA I_[eHHOCTeﬁ 300POBOIO U 0e30macHoro O6p21321 JKHN3HU, H€O6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHHUA K CO6CTBGHHOMy (1)I/I3I/I‘~I€CKOMY H IICUXUYCCKOMY 310POBbIO;

coOTIOICHHMSI TPaBMII 0€30IIaCHOTO 00paIleHus C BEIIECTBAMU B OBITY, TOBCETHEBHOMN
KU3HH U B TPYJIOBOH JIEATECILHOCTH;

MNOHUMAaHH HIEHHOCTHU IMMPaBUJI HHAUBUAYAJIBHOT'O U KOJUICKTUBHOTI'O 0€e301IacHOro
MOBCACHMA B CUTyallUAX, YTPOKAOIINX 3J0POBbIO U JKU3HHU JHOI[Cﬁ;

OCO3HAHHUS MOCIEACTBUM U HENPUATHS BPEAHBIX MIPUBBIYEK (YIIOTPEOICHUS aJIKOT OIS,
HApPKOTHKOB, KypPEHHS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4€OHO-MCCIIEI0BATENbCKOM 1€ TEIbHOCTH,
OOILIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX ACATEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE Y4acTHE B PEILIEHUHU MPAKTUYECKUX 33/1a4 COLUATbHON
HaNpaBJICHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUUECKOMY U3YUYEHHIO MPOECCHil pa3TMYHOro poja, B TOM YHUCIIe Ha
OCHOBE IPUMEHEHMS MTPEIMETHBIX 3HAHUN 0 XUMUH;

YBa)KEHU K TPYLY, JIIOJIM TpyZa U pe3ysbTaTaM TPYA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYaJIbHOM TpaeKToOpuu o0pazoBaHus, Oyayei
npodeccun U peanusali COOCTBEHHbIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPeOHOCTEN 00I1IeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMUYECKH TEIeCO00Pa3HOT0 OTHOLIEHHSI K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HU Ha 3eMIIe;

IIOHUMAaHUs II100aIbHOT0 XapakTepa 3KOJIOTHICCKUX np06neM, BIIMAHUS D9KOHOMHUYCCKUX
MPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLMATIBHOM CpEIbl;

OCO3HaHUS HEOOXOTUMOCTH UCTIOIB30BaHUS JOCTHKCHUN XUMHH TS PEIICHUS BOIIPOCOB
PaIMOHATIBLHOTO MPUPOAOIOIB30BAHNUS;

AKTUBHOT'O HEMPHUATHS AECHCTBUI, IPUHOCAIIMX BPE OKPYKAIOIIEH IPUPOIHON cpele,
YMCHUA NPOTHO3UPOBATH HGGH&FOHpI/IHTHBIe 9KOJIOTUYCCKUC MTOCICACTBUA TPCAIIPUHUMACMBIX
NEWCTBUM U IPEOTBPAIATh UX;

HaJIM4YH pa3sBUTOI'O SKOJOTMYCCKOI'0 MBIIIJIICHHW A, 9KOJIOTHYECKOH KYJBbTYPBEI, OIIbITa
JIeSITEILHOCTH SKOJIOTHUECKOM HaIpaBJICHHOCTU, YMCHU PYKOBOJACTBOBATLHCA UMH B



HO3HaBaTeHLHOfI, KOMMYHHKaTHBHOfI u COI.IPIElJIBHOfI IIPAaKTHUKE, CIIOCOOHOCTH U YMCHUA aKTUBHO
MMPOTHUBOCTOATH UACOJIOTUH XeMO(1)O6I/II/I;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOILECTBEHHOM MPAKTUKH;

NOHUMaHMA CeNM()UKA XUMUU KaK HayKd, OCO3HaHUS €€ posid B pOPMHUPOBAHUH
palMOHAIBHOIO HAYYHOT'O MBILUIEHUS, CO3aHNH 1IEJIOCTHOTIO IPEACTaBIECHUs 00 OKpYKaIoIIeM
MHpE KaK O €IMHCTBE IIPUPOJIbI U YETIOBEKA, B IO3HAHUM IIPUPOIHBIX 3aKOHOMEPHOCTEH U PEILICHUHN
po0JIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO00H 3HAUMMOCTH XUMUU JIJIsl COBPEMEHHOM UBUIM3AIUU: B €€
I'YMaHUCTHYECKON HAIpaBJICHHOCTU U BaKHOM pOJIM B CO3JaHUU HOBOM 0a3bl MaTepHaIbHOM
KYJbTYPBI, pEIICHUH II00aTBHBIX TPOOJIEM YCTOMUNBOTO pa3BUTHS YEIOBEUYECTBA — CHIPHEBOIA,
SHEPTeTUYECKOU, MUIIEBON M YKOJIOTMYECKOM 0€3011aCHOCTH, B PA3BUTHH MEIUIIMHBI, 00€CTIeYeHUN
YCIIOBUH YCIEIIHOTO TPYAa U IKOJIOTUYECKU KOM(POPTHOM KUZHU KaXKAOT0 YieHa O0IIeCTBa;

CCTGCTBGHHO'Hay‘IHOﬁ T'pPaMOTHOCTH: TIOHUMAHUSA CYIIHOCTH METOAOB IIO3HAHMN,
HCIIOJIb3YCMBIX B €CCTCCTBCHHBIX HAYKaXx, CIIOCOOHOCTH HCII0IL30BaTh IIOJIy4aCMbIC 3HAHUA JJIA
aHaIM3a U 00BSICHEHHUS SBIEHUMN OKPYKaroUero M1Upa U MMpoucxoasmmux B HEM HSMGHCHI/II;'I, YMCEHUA
J€1aTh 000CHOBaAHHEBIE 3aKJIIOUYEHHUS Ha OCHOBE HAay4YHBIX q)aKTOB 1 UMCIOIIMXCA JaHHBIX C LICIBIO
MOJIYUCHUA NOCTOBCPHBIX BHIBOJOB,

CIIOCOOHOCTH CaMOCTOSTEIIFHO MUCIIOIh30BaTh XUMUYSCKUE 3SHAHUS I pCIICHU A np06neM B
PCAIBHBIX )KU3HCHHBIX CUTyallHUAX;

HHTEPECA K IMTO3HAHUIO U HCCIIeI0BATEIbCKO JACATCIIBHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHUIo, K
AKTUBHOMY TMOJIYYEHUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3InYHbIX cepax NpohecCHOHATLHON AeITeNbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3yabTaThl OCBOEHUS YUEOHOr0 IpeaMeTa « XuMuUs» Ha ypOBHE
cpeaHero o0Iero oopazoBaHus BKIIOYAIOT:

3HaYMMBbIe U1 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIONINXCS MEKAUCIUIUINHAPHBIE
(MexmpenMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHOU KapTHHBI MUpPaA U
crnieun(UKy METOIOB MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIEeCTBO,
SHEPrus, sIBICHUE, POIeCcC, CUCTEMa, HayUHbIH (DaKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHKe, HAaOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJlbHbIC YUeOHbIC IeHCTBHS (TT03HABATEIIbHBIC, KOMMYHHKATUBHBIC, PETYJISTUBHBIC),
obecrieunBaronyie GopMupoBaHne (PyHKITMOHATIBHON TPAMOTHOCTH M COLMATLHON KOMIIETEHITUN
o0yJaromuxcs;

CIIOCOOHOCTH 00YUAIOLTUXCS UCTIONB30BaTh OCBOCHHBIE MEXAUCIUILTHHAPHBIE,
MHPOBO33PECHUECKHE 3HAHUS U YHUBEPCAIbHBIC YUCOHbBIE ICHCTBUS B IO3HABATEIIFHOU U
COLMAJIbHOM MPAKTHUKE.

MertarnpenMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIA/ICHHE YHUBEPCATbHBIMHI YUCOHBIMU
ITO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMY U PETYJIATUBHBIMH IEHCTBUSAMU.

OBjajieHUe YHHBEPCAJIbLHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMH IEHiCTBUSIMH
1) 6a3oBble JJOruYecKue AeHCcTBUS:

CaMOCTOSITENIbHO (JOPMYJIUPOBATH U aKTyalU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarth;



ONpCACIIATh UCIN ACATCIBHOCTH, 3aaBast IapaMETPbl U KPUTCPUU UX NOCTHIKCHUAA,
COOTHOCHUTD PE3YyJIbTAThl ACATCIbHOCTH C IIOCTABJICHHBIMHA LCIIAMU;

HCII0JIB30BATh IIPU OCBOCHHUU 3HAHHUH HpI/IéMI)I JIOTHYCCKOI'O MBIIIIJICHUA — BBIACIATH
XapPaKTCPHBIC IIPU3HAKU MOHITUM U YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIIOJIL30BATh
COOTBCTCTBYIOIINE ITOHATHUSA JIA 00BACHEHHUS OTACIBbHBIX q)aKTOB n SIBJIeHI/Iﬁ;

BBI6I/IpaTB OCHOBAHHA U KPUTCPHUH JIA KJ'IaCCI/I(l)I/IKaI_[I/II/I B€IICCTB U XUMHNYCCKHUX peaKHHﬁ;
YCTaHaBJIMBATh NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHYACMbBIMU SABJICHUSAMMU,

CTPOUTB JIOTUYECKHUE PACCYKAECHUS (MHIYKTUBHBIE, IeyKTUBHBIE, 10 AHAJIOTUN), BBISBIISTH
3aKOHOMEPHOCTH U MIPOTUBOPEUNS B PACCMATPUBAEMBIX SIBIICHUSX, ()OPMYIUPOBATH BHIBOJIBI U
3aKJII0YECHUS;

HIPUMEHSATH B IIPOLecce MO3HAHUS, UCII0Ib3yEMbIE B XUMUHU CUMBOJINYECKHE (3HAKOBBIC)
MO/IEINH, PE0OPa30BBIBATH MOEIBHBIC MPEICTABICHUS — XUMUYECKAN 3HAK (CHMBOJ) DJIEMEHTA,
XUMH4eckas Gopmyiia, ypaBHEHHE XUMUYECKON peakIMK — IPU PEIIeHUH yuyeOHbIX
ITI03HABATEJIBHBIX U MPAKTUYECKUX 3aa4, IPUMEHATh Ha3BaHHBIE MOJICIbHBIEC IPEICTABICHUS IS
BBISIBJICHHSI XapAKTEPHBIX IPU3HAKOB U3yYacMbIX BEIECTB U XUMUYECKUX PEaKLUN.

2) 0a30BbIe HCCJIEI0BATEIbCKHE HeHCTBHS:
BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TTO3HAHMS BEILIECTB M XUMUYECKUX PEaKIIUi;

dbopMyIMpOBaTh LIETH U 33[Ja4H UCCIIEIOBAHUS, UCIIOIb30BATh MOCTABICHHBIEC U
CaMOCTOSITENTLHO C(hOPMYITUPOBAHHBIC BONIPOCHI B KAUYECTBE HHCTPYMEHTA TTO3HAHMSI © OCHOBBI JIJIS
(dbopMUpOBaHUS TUTIOTE3HI IO TPOBEPKE MPABUILHOCTH BBHICKA3BIBAEMBIX CYKICHMUIA;

BJIa/IETh HABBIKAMHU CAMOCTOSITETIFHOTO IJIAHUPOBAHUS U MPOBEICHUS YUEHUIECKIX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHSI HAOIIOATh 33 X0OI0M IPOIECcca, CAMOCTOSTEIFHO
MIPOTHO3UPOBATH €T0 PE3yNbTaT, POPMYIUPOBATH 000OIIEHNUS U BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHUS, COCTABISITH 000OCHOBAHHBIN OTUYET O MPOJIeTaHHON
pabore;

pUOOPETaTh OMBIT YYEHUYECKON HCCIe10BAaTENIbCKON U IIPOEKTHON e TEIbHOCTH,
HPOSIBJISITH CHOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEIbHOMY IOMCKY METOOB PELICHHUs
MIPAKTHUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMNYHBIX METO/IOB ITO3HAHMUS.

3) padora ¢ unopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOUHHUKAX MH(GOPMAIUU (HayYHO-TIOMYJISIpHAs
JUTEpaTypa XUMHUYECKOTO COJIepKaHMsl, CIIpaBOYHbIE TOcoOus, pecypcsl IHTepHeTa),
aHAJIM3UPOBATh MHPOPMALIMIO PA3IMYHBIX BUJIOB U (POPM MpeAcTaBIeHUS, KPUTUYECKH OLIEHUBATh
€€ I0CTOBEPHOCTh U HENPOTUBOPEUHUBOCTD;

(bopMyIMpOBaThH 3aIIPOCH] U PUMEHSATH Pa3IMYHbIe METObI IIPU MIOUCKE U 0TOOpE
nH(popMaluu, HeOOXOAUMOMH /IJIs BBIMOHEHUS YUeOHBIX 33a4 ONpeAeaEHHOrO TUIIA;

MPUOOPETATh OMBIT UCIIOJIb30BAHUS HH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMATIBHYIO OpMY MpencTaBiIeHus] HHPOoOpMauu (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MTPH PabOTe C XUMHUYECKOU
uHpopMaLKei: TPUMEHATh MEXIPEAMETHbIE ((pu3nueckue u MaTeMaTHUeCKne) 3HAKU U CUMBOJIBI,
dhopmysiel, a0OpeBUATYpPbl, HOMEHKIIATYPY;

HCIIOJb30BaTh U HpCO6p330BI>IBaTB 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIATHOCTH.
Osjaagenue YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHA HeﬁCTBI/IﬂMl/I:



3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXKIaeMOM TeMbI B XO/I€ JUAIOTA /WU TUCKYCCHUH,
BBICKA3bIBaTh MU, OPMYIUPOBATH CBOU MPEUI0KEHUSI OTHOCUTEIBHO BBIIOITHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIATh C PE3CHTALMEN PE3YyJIbTATOB II03HABATEIILHON EATEIbHOCTH, II0JyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBIITOJHEHUH XUMHUYECKOTO 3KCIIEPHMEHTA,
MPAaKTUYECKON pabOTHI IO UCCIIEIOBAHUIO CBOMCTB M3yUaeMbIX BEIIECTB, peau3aliuil y1eOHOTro
poekTa U (OpMyIMPOBATH BBIBOABI [10 pe3yJibTaTaM MPOBEIEHHBIX UCCIEI0BAaHUN TyTEM
COTJIACOBAHUS MO3UIUH B X07e 00CY>KACHUS M 0OMEHAa MHEHUSIMH.

OBnaneHne YHUBEPCAJIBHBIMHA PEryJIITUBHBIMU JEeHCTBUSIMM:

CaMOCTOSITENILHO IJIAHUPOBATh M OCYILECTBIISITH CBOIO [T03HABATENbHYIO JESATENbHOCTD,
omnpenensis e€ ey U 3a1a4i, KOHTPOJIUPOBATh U 1O Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
mpeyIaraeMblid aJITOPUTM JCHCTBHIA MPH BBIITOJIHEHUW YUEOHBIX U UCCIICIOBATEILCKHX 3a]1a4,
BbIOMpaTh Hanbosee 3G GEeKTUBHBIN CIOCO0 UX pPelIeHuUs ¢ YYETOM MOTyUeHHUsI HOBBIX 3HAHHUM O
BEIIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYHICCTBJIATE CAMOKOHTPOJIb CBOCH ASATSIBHOCTH Ha OCHOBE CaMOaHa/IM3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC
[TpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTpaXxaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBIICHUH MPUPOIBI, B GOPMUPOBAHUN MBIIUICHUS U
KYJBTYPBI JIMYHOCTH, €€ PYHKIIMOHATHLHON TPaMOTHOCTH, HEOOXOAMMOM ISl peIIeHUs
MPAKTUYECKHX 3314 U IKOJIIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U
MIPUPOIHOM CpeJe;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpask BKIKOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (XUMUUYECKUN JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04Ka aToMa, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, XUMUYECKas CBSA3b, CTPYKTYpHast popmyna (pa3BEépHyTas U
COKpalI€HHast), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIepOIHbIN CKelleT, PYHKIMOHATbHAS
rpynmna, paauKai, U30MepHsi, U30MEPbI, TOMOJIOTHYECKHUM Psid, TOMOJIOTH, YIJIEBOAOPOIBI, KUCIOPO.
1 a30TCOAEPIKALIUE COCTUHEHNSI, MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COEJIMHEHMS); TEOPUU U 3aKOHBI (TEOpHs CTPOEHHUs Oprannueckux Bemects A. M. Bytieposa,
3aKOH COXPaHEHUSI MACChl BEMIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH 361K XUMUU;
MHPOBO33PEHUECKHE 3HAHMUS, JIEKAIIME B OCHOBE IOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUH, (haKTOJIOTUUECKHE CBEICHHS O CBOMCTBAX, COCTABE, MOTYUYCHUH U
0€30MMacHOM HCTIOIH30BAHUH BAKHEHIIIMX OPTAHUYECKUX BEIIECTB B OBITY U MIPAKTHUECKON
NEeSATEIbHOCTH YEJIOBEKA;

c(hOopMUPOBAHHOCTh YMEHUM BBISBIISITh XapaKTePHbIC MPU3HAKU MTOHSATHH, YCTaHABIMBATh
HX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE IOHATHUS IIPU ONMUCAHUU COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTaHUYECKUX COSTUHEHUN;

c(OPMHUPOBAHHOCTb YMEHUH UCIOIb30BaTh XMMUYECKYIO0 CUMBOJIMKY JJIsl COCTAaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOH ) (HOpMyJT OpraHMUECKUX BEIIECTB U
YPAaBHEHMH XMMHYECKHUX PEaKIMH, U3rOTaBIMBATh MOJEIH MOJIEKYJ OPTaHUYECKUX BEIECTB IS
MJUTFOCTPALIMY UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABINBATH MPUHAIIICKHOCTh U3YYEHHBIX OPTraHUYECKUX
BELIECTB 10 UX COCTAaBY U CTPOCHHUIO K OIpPeNeIEHHOMY KJIacCy/TpyIIe CoeIMHEHUN
(YrieBomopo/ibl, KHCIOPO U a30TCOACPKALIUE COCIMHEHMS], BLICOKOMOJIEKYJISIPHBIE COSTUHEHMUS),



JaBaTh UM Ha3BaHUs N0 cucreMarnyeckoit Homenkiatype (IUPAC), a Takyke npuBOIUTD
TPUBMAJIbHbBIC HA3BAHUS OTAEIbHBIX OPIraHUYECKUX BELIECTB (3TUIIEH, IPOIUIIEH, alleTHIIEH,
STHJICHIJIMKOJb, TIULIEPHH, (EHO, (OpMATIBICTHI, alleTAIbICTUI, MypaBbHHAS KUCIOTA, YKCYCHAsI
KHCJI0Ta, OJICMHOBAs KUCIIOTA, CTEApUHOBAsl KUCIIOTA, III0K03a, PPyKTO3a, Kpaxmall, LeJI103a,
[JIMLUH);

c(OpPMUPOBAHHOCTh YMEHUS OTPEACIISATh BUIBI XUMHUECKOU CBSI3U B OPTAaHHYECKUX
COeMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATD MOJIOKEHUS TEOPUU CTPOCHUSI OPraHUUYEeCKUX
BemectB A. M. BytnepoBa aiist 00bsiCHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M
CTPOEHHS; 3aKOH COXPAHEHHUS MACCHI BELIECTB;

c(OPMUPOBAHHOCTh YMEHUI XapaKTEPHU30BaTh COCTAB, CTPOCHUE, PU3HMUECKHE U
XUMHYECKHE CBOMCTBA TUITHMYHBIX HpeHCTaBHTCHGﬁ PA3JIMYHBIX KJIIACCOB OPraHUYCCKUX BCUICCTB
(MeTaH, 3TaH, 3THJICH, IPOITWIICH, alleTHIIeH, OyTaaneH-1,3, metnnOyraauen-1,3, 0eH3071, METaHOI,
9TAaHOJI, 3TUJICHTIJIMKOJIb, I'NTMICPHH, q)eHOJI, alcTalbACruj, MypaBbuHas U YKCyCHasl KUCJIOTHI,
TJII0K03a, KpaxMall, IIeJUTI0II03a, aMUHOYKCYCHAsl KUCIIOTa), HIUTIOCTPUPOBATh TeHETHUYECKYIO CBS3b
MCKAY HUMHU YPaBHCHUAMH COOTBCTCTBYIOIUX XUMHUYICCKHUX peaKHI/Iﬁ C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (OPMYIT;

Cc(OPMUPOBAHHOCTh YMEHUSI XapaKTepPHU30BaTh HICTOYHUKHU YTIIEBOAOPOIHOTO CHIPhs (HE(DTH,
IIPUPOJHBII ra3, yroib), CllocoObl UX MEPEPaOOTKHU U MPAKTUYECKOE TPUMEHEHNE IPOAYKTOB
nepepadoTKH;

c(OpPMHPOBAHHOCTb YMEHUI MPOBOANUTH BBIYUCICHUS IO XUMUYECKUM YPaBHEHHUSM (Macchl,
00BbEMa, KOJIMYECTBa UCXOAHOIO BELIECTBA UIIH MPOAYKTA PEAKIUH 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OAHOIO U3 UCXOIHBIX BEIIECTB WM IPOLYKTOB PEaKLIUN);

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BJIaACTh CHCTEMOM 3HaHUI 00 OCHOBHBIX MCTOdaX HAYyYHOTO
IMO3HaHMWs, UCITIOJIB3YEMBIX B XUMUHU NIPHU U3YYCHHNHU BCIICCTB U XUMHWYCCKUX SIBIICHHI (Ha6HIO)IeHI/Ie,
HU3MEPCHUE, SKCIICPUMCHT, MOI[CJ'II/IpOBaHI/Ie), HUCIIOJB30BaTh CUCTCMHBIC XUMHWUYCCKHUEC 3HAHUA AJIA
IPUHATHA peIlIeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BCIICCTBAMU U UX
IMPUMCHCHUCM,

c(hOopMUPOBAHHOCTh YMEHHUM COOJIIOIaTh MPaBHIIA TTOJIb30BAHUS XUMUYECKON TTOCYI0M U
1abopaTopHBIM 000PYyIOBAaHUEM, a4 TAKXKE MpaBUiIa OOpAIICHHS C BEIIIECTBAMHU B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJIHEHHIO JIA0OPATOPHBIX XUMUYECKUX OITBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHITh XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus1 OpraHMYECKUX BEIIECTB IPU HaIrPEBAHUH, TIOJyUYEHHUE dTUIIEHA U U3yUYEHUE ETO
CBOMCTB, KAUECTBEHHbIE PEAKIIMN OPraHUYECKUX BEIIECTB, JeHATypalusl OEIKOB IIpU HarpeBaHuH,
[[BETHBIE PEaKIMH OETKOB) B COOTBETCTBUY C IPABUJIAMU TEXHUKH 0€30MMaCHOCTH NP 0OpallieHNH
C BeIlleCTBaMU U JIabopaTOpHBIM 000pyAOBaHUEM, MPEACTABIATH PE3YJIbTAaThl XMMUYECKOTO
SKCIEpUMEHTa B (JOpPMeE 3aIMCH YPABHEHUI COOTBETCTBYIOIIMX PEaKIMi U GOPMYIUPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3UPOBATh XUMUYECKYIO HHPOPMAIIHIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOUYHHKOB (CpeacTBa MaccoBoi MHPOpMaluu, UHTepHET U ApYyrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOIOIATH MTPABHIIA IKOJIOTUYECKH IIeJIECO00Pa3HOTO
MOBE/ICHUS B OBITY U TPYJOBOM ACSITEILHOCTU B LENSIX COXPAHEHUSI CBOETO 370POBbS U
OKpY>Karollel NPUPOIHON CPEABI, OCO3HABATH OMACHOCTH BO3JAEHCTBUS HA KUBBIE OPraHU3MbI
onpeeaEHHbIX OPraHUYECKNUX BEUIECTB, MOHMMas cMbIci rokaszaTens [IJIK, noscHaTe Ha npumepax
CHOCOOBI YMEHBIICHHUS U MTPEIOTBPAIEHUS MX BPEIHOTO BO3CHCTBHSI HA OPTaHU3M YEJIOBEKa;

JUIA 06yqa10m1/1xcsi C OrpaHUYCHHBIMH BO3MOKHOCTAMU 3JOPOBbA. YMCHUC NTPUMCHSITH
3HAaHHUA 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMMO3HAaHHWA BCIIECCTB U XUMHUYCCKHUX HBHCHHﬁ;
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JUTSI CTICTIBIX M CTA00BUISIINX O0YUYAIONINXCS: YMEHHIE UCIIOJIb30BaTh PENbe(h)HO-TOUCUHYO
cucteMy ob6o3naueHuit JI. bpaiins muist 3anucu XuMU4IecKux GopMy.

11 KIIACC
[TpenmerHble pe3ynbTaThl OCBOCHUs Kypca «O01as 1 HeopraHMuecKasi XUMHsD) OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUI: O XUMHUECKOIN COCTaBIISIIOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa, POJIM XMMHUHU B ITO3HAHUN SIBJICHUU mpupoasl, B CI)OpMI/IpOBaHI/II/I MBIIIJICHUA 1N
KYJbTYpPBI TMYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOUMOMN Ui pelIeHus
MPAKTUYECKUX 33729 U IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOI cpeje;

BJIa/ICHHE CUCTEMON XUMUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOMOJATAIOIINE
MOHATHUS (XMMHUYCCKHI SJIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIeKYyJa, MOJIb, MOJISIPHBINA 00BEM, BaJIECHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIICHUS,
XUMUYECKas CBs3b (KOBAJICHTHAsI, MOHHAs, METaJUIMUeCKasi, BOJOPO/IHAsS), KpUCTATUIMUECKast
peméTKa, TUIbl XUMHUYECKHUX PEaKIHid, PACTBOP, AIEKTPOJIUTHI, HEAIEKTPOIUTHI,
AIEKTPOJIUTUYECKAS TUCCOIMAIINS, OKUCIUTEh, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUECKOU PEAKIINH,
XUMHYECKOE PAaBHOBECHUE); TEOPUHU U 3aKOHBI (TEOPHSI SJIEKTPOIUTUUECKOM TUCCOLIUALINHY,
nepuoanyeckuii 3akoH /. 1. MenneneeBa, 3aKOH COXpaHEHUI MACChl BEUIECTB, 3aKOH COXPAaHECHUS
Y TIPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3BIK
XUMHHU, MUPOBO33PCHYCCKUC 3HAHW, JICKAIIHME B OCHOBC IMTOHUMAaHUA ITPUINMHHOCTH 1 CUCTCMHOCTHU
XUMHYECKUX SIBJICHUM, ()aKTOJIOTMUECKHE CBEICHUS O CBOWCTBAX, COCTABE, MOJIYYCHUU U
0€30MacCHOM HCTI0JIb30BaHUH BaKHEHIIIMX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKON
NEeSATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISABIIATH XapaKTePHbIC IPU3HAKH MTOHATUH, yCTaHABINBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME TIOHATHS IIPU ONMCAHUHA HEOPTaHUYECKUX
BEILIECTB U UX IPEBPALLCHHUI;

c(OPMHPOBAHHOCTh YMEHUH HCIOIB30BATh XUMUYECKYIO0 CHMBOJIUKY JIJISI COCTABJICHUS
(opMyI1 BeLIECTB U ypaBHEHHI XMMHUUECKUX Peakiuii, cucremarnueckyro HomeHknatypy (IUPAC)
Y TPUBHAIIbHBIC Ha3BaHHS OTJEIIbHBIX HEOPTaHWYECKUX BellecTB (YrapHbIN Ta3, YIIIEKUCIBIH ra3,
aMMMaK, Tani€Has U3BeCTb, HeTalI€Has U3BECTb, MUThEBAs COJIA, MUPUT U JAPYTHE);

c(OPMHPOBAHHOCTh YMEHUI ONpEeAETATh BaJICHTHOCT M CTENEHb OKHCICHUS XUMUYECKUX
3JIEMEHTOB B COEAMHEHMSIX PA3JIMYHOTO COCTaBa, BUJl XUMUUYECKOM CBSI3U (KOBaJleHTHAs!, HIOHHas,
METaJUInYecKas, BOJOPOIHAs) B COEAMHEHUSX, TUIT KPUCTAITNYECKON PEIIETKH KOHKPETHOTO
BellecTBa (AaTOMHasl, MOJIEKYJISIpHAsl, MOHHAS, METAJJIMYECKas), XapaKTep Cpe/bl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABINBATH MPUHAIICKHOCTh HEOPTAaHUYECKUX BEIIECTB
10 UX COCTaBY K OIpeneI€HHOMY KilacCy/TpyIie CoeIMHEHUH (MIPOCThIe BEIECTBA — METAILIbI U
HEMETAaIlJIbl, OKCHU/IbI, OCHOBAHHUSI, KUCIOTHI, aM(POTEpHBIE TUAPOKCHUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CMBICI NEpUoAndecKoro 3akona Jl. U.
MenzeneeBa 1 IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIILYIO, O0BSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUY;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaATh AINEKTPOHHOE CTPOCHHE aTOMOB XMMHUECKHUX
aneMeHToB 14 nepuonoB [lepuoauueckoil cucteMbl XuMuueckux snemeHToB . . Menaeneena,
UCTIOJIB3YS IOHATHUS «S-, P-, d-2JIEKTPOHHBIE OPOUTATIHY, «IHEPTETUUCCKUE YPOBHNY, OOBSICHSATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB M UX COCIMHEHU MO MepUoiaM u
rpymnmnaMm [lepuoanueckoi cucteMsl XUMUYECKUX 3IeMeHTOB []. 1. Menneneesa;
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c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEPH30BaTh (OMHUCHIBATH) OOIHME XUMUIECKUE CBOKCTBA
HEOPraHUYECKHX BEIIECTB Pa3JIMYHBIX KJIACCOB, OATBEPKIATh CYIIECTBOBAHUE T€HETUUECKON
CBSI3U MEXKIY HEOPraHUYECKUMH BEUIECTBAMU € TIOMOLIBIO YPABHEHHI COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUH;

c(OPMHUPOBAHHOCTb YMEHUS KJIACCU(PUIUPOBATH XUMHUUECKUE PEAKIMH [0 PA3INYHBIM
MpU3HAKAM (YUCITy U COCTaBY PEarnpyIOLINX BEIIECTB, TEINIOBOMY 3P (DEKTy peaKkiuu, H3MEHEHUIO
CTEIEHEH OKUCIIEHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIMHU, YUACTUIO KaTaIu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTaBJIATh YPaBHEHHs peaKUUi pa3IMYHbIX TUIIOB, MOJIHBIC U
COKpaIéHHbIE YPaBHEHUS peaKkIii HOHHOTO 0OMEeHa, yUUTHIBAs YCIOBUS, IPH KOTOPBIX ITH
peakuuu UayT A0 KOHLIA;

Cq)OpMHpOBaHHOCTB y'MCHI/Iﬁ IMPpOBOANTDH PCAKIIUH, ITOATBCPIKIAAOIIUC KaueCTBEHHBIN COCTaB
PA3JIUYIHBIX HCOPraHUYCCKUX BCUICCTB, paCllO3HAaBaTh OIIBITHBIM HYTéM HOHBbI, MIPUCYTCTBYIOLINC B
BOJIHBIX PAaCTBOpPAX HCOPIraHUYCCKUX BCIICCTB,

c(OpPMUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii TOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

c(hOpMUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEaKIIUU OT
pa3IM4HbIX (DAKTOPOB; XapaKTep CMEIIEHUS XMMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zeiicTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BATh XUMUUYECKUE MPOIIECCHI, JISKAIIUE B OCHOBE
MIPOMBIIIIJICHHOTO TTOJTyYeHHUsI CEPHOM KUCIOTHI, aMMHAaKa, a TAaKKe COPMUPOBAHHOCTh
MpEeACTaBICHUIN 00 00X HAYYHBIX MPUHIIUAIIAX U YKOJIOTHYECKUX MPOOJIeMax XHMHUIECKOTO
MIPOU3BOJICTBA;

c(OPMHPOBAHHOCTb YMEHUH MPOBOINUTH BBIYUCICHHUS C UCIIOIB30BAaHUEM MOHATHS
«MaccoBas J10J1sI BELIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHHUH ra30B MpU XUMUUYECKUX PEaKIUsIX,
Macchl BELECTBA WM 00bEMA T'a30B M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE UM 00BEMY
OJTHOT'O U3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOrO A(ppeKTa peakiMi Ha OCHOBE 3aKOHOB
COXPAHEHHUS MacChl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTHH;

c(hopMUPOBAHHOCTh YMEHUM COOJTIOAATH MPABUIIA MTOJIH30BAHUS XUMUUYECKON TTOCYI0N 1
1abopaTopHBIM 000pYyIOBAaHUEM, a TAKXKe MpaBUiIa OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJIHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOIHITh XUMUYECKHUI 3KCTIEPUMEHT
(paznokeHue nepokcuaa BoJOpoia B IPUCYTCTBUM KaTalIn3aTopa, ONPEAEIEHUE CPEABI PACTBOPOB
BEIIECTB C MOMOIIBIO0 YHUBEPCAIBHOI'O MHANKATOPA, BIUSHUE PAa3INYHBIX (PAKTOPOB HAa CKOPOCTh
XMMUYECKOHN peakIiuy, peakllui HOHHOTO 0OMEHa, KaueCTBEHHbIE Peakluy Ha cynbdar-, kKapOoHaT-
U XJIOpUJ-aHUOHBI, HA KATHOH aMMOHHUS, PEeLIEHNE SKCTIEPUMEHTANIbHBIX 3aJ]a4 [0 TeMaM
«Metamnbl» 1 «Hemeranasl») B COOTBETCTBHH € MPABUIIAMU TEXHUKH 0€30MaCHOCTH MPH
oOpallleHUH C BEeIECTBaMH U JJaOOpaTOpHBIM 000pyI0BaHUEM, NIPEACTABIATH PE3YIbTAThI
XMMHYECKOr0 3KCIIepUMEHTa B (hopMe 3amucy ypaBHEHUH COOTBETCTBYIOLINX PEaKIuil 1
(GbopMyIIHpOBaTh BHIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3UPOBATh XUMUYECKYIO HHPOPMAIIHIO,
II0JIy4aeMY0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTrux);

c(hOpMUPOBAHHOCTh YMEHUH COOIOIATH MTPABUIIA IKOJIOTUYECKH 11eJIeCO00pa3HOrO
MOBE/ICHUS B OBITY U TPYJOBOM ACSITEILHOCTH B LENISIX COXPAHEHUSI CBOETO 370POBbS U
OKpY>Karolle NPUPOIHON CPEIBI, OCO3HABATH OMACHOCTh BO3AEHCTBUS HA KUBBIE OPraHU3Mbl
orpeeNEéHHBIX BEIIEeCTB, TOHUMas cMbich nokazaTens [1JIK, moscHATh Ha mpuMepax crocoObl
YMEHBUIEHHUS U IPEAOTBPALLICHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;
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JUIA 06yan0Luch;1 C OrpaHUYCHHBIMH BO3MOKHOCTAMU 3JO0POBbA: YMCHUC TPUMCHATH
3HAaHHUA 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HaHHU BEIIECTB U XUMHUYCCKUX HBHCHI/Iﬁ;

JUISL CTIETBIX U C1a00BUASIINX O0YYaIOUINXCs: YMEHHUE UCIIOJIb30BaTh PeNbe(HO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiiis muist 3anvcu XuMudeckux GopMyL.

COJAEPKAHUE YYEBHOI'O IIPE/IMETA
10 KJIACC
OPTAHUYECKASA XUMUA
TeopeTnueckne ocHOBBI Opranuyveckoit xumun (3 yaca)

[TpenmMeT opraHnyeckoil XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B ITOITYYEHUH
HOBBIX BEILIECTB U MaTepuaioB. Teopusi CTpoeHUs Oprannueckux coequHenuii A. M. bytiieposa, eé
OCHOBHBIE MOJIOKeHHsI. CTPYKTypHBIE (POPMYIIBI OPraHMYECKUX BemecTB. [ oMomorus, nzomepusi.
XUMHUYECKasi CBSI3b B OPraHUUECKUX COEAMHEHUSAX — OJUHAPHBIEC U KPATHBIE CBS3H.

IIpencraBienue o kinaccuuKaluy OpraHMyeckux BemecTs. HoMeHkIaTypa opraHn4eckux
COEIMHEHMH (CucTeMaTuyecKas) U TpUBUAIbHbIC HA3BaHUS BXKHEUILINX MTPEACTaBUTENIEH KI1acCOB
OpPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METO/IbI M3yUEHUS BELIECTB U UX NIPEBPALLEHUI: O3HAKOMIICHHE C
o0pa3naMu OpraHMYECKUX BEIIECTB U MaTeprallaMi Ha X OCHOBE, MOJICTTUPOBAHHE MOJICKYJI
OpPraHUYeCKUX BELIECTB, HAOIO/IEHHE U ONTUCAHNE IEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILEHUIO
OpPraHMYECKUX BEILECTB IIPU HarpeBaHuu (TJI1aBJIeHHE, OOyTJIMBAaHUE U TOPEHHE).

Yraesoaopoasi (13 yacos)

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKH psif. MeTaH u 3TaH — mpocTeifimune
MIPEJICTaBUTEIIN AJIKaHOB: (pU3MUECKHe U XUMUYECKHE CBOMCTBA (PEaKLIUU 3aMELCHHs] U TOPEHUsT),
HAaxO0’JICHHE B IIPUPOJIE, IOJyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psiA. DTUIIEH U NIPOIUJIEH — IpocTeiine
MIPEICTAaBUTENN ATKEHOB: (PU3NYECKHE U XUMUUECKHE CBOICTBA (PeaKkIMy THpUPOBaHMUS,
raJJOreHUPOBAHUS, THAPATALlUHU, OKUCIICHHS U IOJIMMEpU3alluN ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: Oytanuen-1,3 u MmetunOyTanuen-1,3: ctpoeHue, BaXXHEHIINE XUMUYECKUE
cBoiicTBa (peakius noiauMmepusanun). [lonydeHre CHHTETHUECKOTO KayuyKa U pe3UHBI.

AJKWHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHUYECKUM Psil. ATIETHIICH —
MPOCTEHIINIA TPEICTABUTEND aJIKHHOB: COCTaB, CTPOCHHE, (PU3MUECKHE U XUMUYECKIE CBONCTBA
(peakiuu THAPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATAIIUN, TOPEHHUS ), TIOTyICHUE U IIPUMEHEHHE.

Apensbl. benzon: cocraB, ctpoeHue, GU3MUESCKUE M XUMUUECKHE CBOMCTBA (peaKIuu
raJIOrTeHUPOBAHUS M HUTPOBAHUS ), TOJIyYEHUE U IpUMEHEHUE. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyecKkue c60UCmM8a (peakyuu 2ai02eHUpo8aHUs U HUMpO8anus), noaydeHue u
npumeneHnue. TOKCUYHOCTb apeHOB. [ 'eHeTHuecKas CBA3b MEXAY yTIE€BOAOPOAAMH,
MMpHUHAJIC)KAIIUMUA K pa3JIMYHbIM KJIaCCaM.

[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB. [I[pUpOIHEI T'a3 U OMYyTHEIE HEPTSHBIE Ta3bl.
Hed1s u e€ npoucxoxaenue. CriocoObl nepepaboTKu HEPTH: IEPEroHKa, KPEKUHT (TEPMHUECKUH,
KaTaJTUTH4ecKuii), muponu3. [IpoayKTsl nepepaboTku HeTH, UX IPUMEHEHHE B IIPOMBIIIIICHHOCTH
u B ObITy. KaMeHHBIH yronb U MpOIyKTHI €ro NepepadoTKH.

DKCIEepUMEHTAIbHBIE METO/IbI U3YUYECHHUSI BEIIECTB M X MPEBPAICHUI: 03HAKOMJICHUE C
oOpa3iamu miacTMacc, KaydykoB U pe3uHbl, kKoyekiuu «Hed1b» u «Yromnb», MoaenupoBanue
MOJIEKYJ YTJIEBOJOPOIOB U TAIOT€HONPOU3BOIHBIX, TPOBEICHUE TPAKTHUECKON PAOOTHI:
MOJIy4YE€HHE ITUJIEHA U U3YUYEHHE €r0 CBOMCTB.
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PacuérHbie 3aga4n.

Brruncienus mo ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOT'O BEIIECTBA WU MPOIYKTa PEAKLUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OHOIO
13 UCXOJHBIX BEIIECTB WM IIPOYKTOB PEAKLUN).

Kucaopoaconep:xammue oprannyeckue coennuenns (13 yacon)

[IpenenpHbIC OHOATOMHBIC CIUPTHL. METAHOI M 3TAHOJ: CTPOCHUE, (PU3HUECKUE U
XMMHUYECKHE CBOWCTBA (PEAKIIMU C AKTUBHBIMU METaJUIaMH, FaJIOT€HOBOI0POIaMu, TOPEHHUE),
IpuMeHeHne. BogopoaHble CBS3U MEX/1y MOJIEKYJIaMU CIIUPTOB. J{eficTBUE MEeTaHoJIa U 3TaHOJIa Ha
OpraHu3M 4YeloBeKa.

MHoroaToMHEIE CIINPTHI. OTHIJICHTIINKOJIb U TIIMOCPHUH: CTPOCHUC, (bHSH‘ICCKI/Ie u
XHUMHYCCKHE CBONCTBA (BBaHMOHeﬁCTBHG CO IICJIOYHBIMU MCTAJJIaMU, KAYCCTBCHHAA pCaKII A HAa
MHOI'0OaTOMHBIC CHI/IpTLI). I[eﬁCTBPIC Ha OpraHus3M 4CJIOBCKaA. HpI/IMCHCHI/IC TJIMOCpruHa U
OTUIICHTJINKOJIA.

@DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYECKHE U XUMHUECKUE CBOCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue peHona.

Anbaeruapl U kemorsi. DoOpMalbIerul, aleTaabIeTHI: CTPOCHUE, PU3NUECKHUE U
XUMUYECKHUE CBOMCTBA (PEaKIMK OKUCIICHHS U BOCCTAHOBJICHHU S, KAUECTBEHHBIC PEAKIINH ),
MOJIyYEHUE U IPUMEHEHUE.

OaHOOCHOBHBIE MpefieNibHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHASI KUCIIOTHI:
cTpoeHue, (U3nIecKrne U XMMHUYECKHEe CBOMCTBA (CBOMCTBA, 00IIIME /TSl Kilacca KUCIIOT, PEaKIust
sTepuduKalyn), HoaydyeHue u npumeHenne. CTeapruHoBas U OJIEMHOBAsI KHCIOTHI KaK
HpGZ[CTaBI/ITeJ'II/I BBICIIIUX Kap6OHOBBIX KHUCJIIOT. MBIJ'Ia KaK COJIN BBICIINX Kap6OHOBI>IX KHCJIOT, UX
MOIoIIIee ACUCTBUE.

CrnoxHble 3(hupbl KaK MPOU3BOHBIE KAPOOHOBBIX KUCIOT. [ Maposn3 ClI0XKHBIX 3(pUpOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buosornueckas posib KUPOB.

VYrneBobl: cocTaB, KiacCU(UKaLus yrieBo10B (MOHO-, M- U nosncaxapusl). ['moko3a —
MPOCTEHIINI MOHOCAXapU: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI, (pU3NUecKre 1 XMMUYECKHE
cBolicTBa (B3auMmoieiicteue ¢ ruapoxkcuoM menu(ll), okucnenrne aMMuayHbIM pacTBOPOM OKCHIA
cepedpa(l), BoccranoBieHMe, OpOKEHUE TIIIOKO3bI), HAXOXKAEHHUE B IPUPOJIE, IPUMEHEHUE,
6uosornueckas posb. Dotocunres. PpykTo3a Kak H30Mep IIIIOKO3bI.

Kpaxman u nemnoio3a Kak npupoaHble noaumepsl. CTpoeHre Kpaxmala U LEeJUTFJI036I.
duznyeckne U XMMHUYECKHUE CBOICTBa Kpaxmaiia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHs C HOI0M).

DKCrepuMEHTAIbHBIE METO/Ibl 3yUEHUs BEIIECTB U UX MPEBPAIllEHUI: POBEACHUE,
HaOJI0ICHNE U ONMCAaHKUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CITUPTOB, KAYECTBEHHBIE PEaKLIUU
OJIHOATOMHBIX CIUPTOB (OKHCIEHHE ITaHoa okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB
(B3aumogaeiicTBue rimuepuna ¢ ruapokcuaom meau(ll)), anbrernnos (OkucIeHHE aMMUAYHBIM
pactBopom okcuaa cepedpa(l) u ruapoxcumgom meau( 1), B3anmoaelicTBHE KpaxMaa ¢ HOIO0M),
MIPOBE/ICHUE NMPAKTHUECKONW PabOThI: CBOMCTBA paCTBOPA YKCYCHOU KHUCIIOTHI.

PacuérHble 3agaun.

Brruncenus o ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJTMYECTBA
HCXOJIHOT'O BELIECTBA WU MPOIYKTa PEAKLUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTIO
13 UCXOJHBIX BEIIECTB WM MIPOYKTOB pEAKLIUN).

A30TcoepKalle OpraHnYecKue COeAMHEHUSI.

AMUHOKHUCIOTHI KaK aM(pOTEepHBIE OPraHUYECKUE CoeqMHCHMsI. DU3NUYECKUE B XUMUIECKIE
CBOICTBAa aMUHOKHCJIOT (Ha MpUMepe TIMIMHA). bruonornyeckoe 3HaueHne aMUHOKHCIIOT.
IlenTunel.

14



benku kak npupoHbIe BHICOKOMOJIEKYJISIpHbIE coeAiMHEHUs. [lepBuuHas, BTopu4Has u
TpeTHYHAas CTPYKTypa O6enkoB. XMMHUECKHE CBOICTBA OEJIKOB: TUAPOIIN3, IEHATYpalHs,
KayeCTBEHHBIC PEaKMy Ha OCJIKH.

9KCHepI/IMeHTaHBHLIe METOAbI I/I3y‘-I€HI/I5I BCIICCTB U UX HpeBpaIJ_IeHI/II;'IZ Ha6HIOIIeHI/Ie nu
OIMKCaHKE JEMOHCTPAIMOHHBIX OIBITOB: IEHATYpAIUs OCIKOB IIPU HAarpeBaHUH, [IBETHBIC PEAKIHH
OEJIKOB.

BbicokomouiekyasipHbIe coefuHeHud (2 yaca)

OCHOBHBIC ITOHITUS XHMUH BBICOKOMOJICKYJIAPHBIX COeﬂHHeHHﬁI MOHOMCpP, IOJIUMCED,
CTPYKTYPHOC€ 3B€HO, CTCIICHB ITOJIMMEPHU3AIUU, CPEAHAA MOJICKYJIApHAA Macca. OcHOBHEBIE METO/bI
CHHTC3a BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/II‘/JI — [NOoJIMMEpHU3alusa U NOJIMKOHACHCA M.

BKCHepI/IMeHTaHBHHe MCTO/bI U3YUCHUS BCUICCTB U UX npeBpameHHﬁ: O3HaKOMJICHHUEC C
o6pa3uaMH IMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC, KAYyYYKOB.

Memnpez[MeTHHe CBA3U.

Peanuzanus MCXKITPCAMCTHBIX CBsI3EH IIpu U3YUCHUU OpraHH‘IGCKOﬁ xumun B 10 xnacce
OCYHICCTBIIACTCA Y€PE3 UCIIOJIb30BAHNUEC KaK O6HII/IX €CTCCTBCHHO-HAYYHbIX HOHSITI/Iﬁ, TaK U
HOHHTHﬁ, SABJBIIOINUXCA CUCTEMHBIMU JUIA OTACJIBHBIX ITPEAMCTOB €CTCCTBCHHO-HAYYHOI'O NUKIJIA.

OO01ue ecTecTBeHHO-HaY4YHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CUHTE3, KJIacCUu(PUKaIUs, IePUOJAUIHOCTh, HAOII0ICHUE, U3MEPEHHE, IKCIICPUMEHT,
MOJICIIUPOBAHUE.

dusuka: MaTepus, JHEPTUsl, Macca, aToM, JJIEKTPOH, MOJIEKYJIA, JHEPTETUYECKUN YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BENIECTBA, (GU3NUECKHUE BETUYMHBI U €TUHUIIBI UX
U3MEpEHUsL.

buonorus: knerka, opranusm, 6uocgepa, 0OMeH BEIIECTB B OpraHu3Me, GOTOCUHTES,
OMOJIOrMYECKH aKTUBHbIE BellecTBa (OEIKH, YIIIeBOIbL, KUPHI, (PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIINBO, PECYPCHI.

TexHomorus: MUIICBBIC ITPOAYKTBI, OCHOBBI PAlITMUOHAJIBHOI'O IIMTAHUS, MOIOIIUEC CPEACTBA,
JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC MTPErapaThbl, MaTCPpUaJIbl U3 UCKYCCTBCHHBIX U CHHTCTHUYCCKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA
Teoperudyeckne 0cHOBbI xuMnu (13 yacos)

XUMHUUECKUH 37IeMEHT. ATOM. SlApo aToMa, U30TOIBL. DIEKTPOHHAS 000I0YKa.
DHepreTHYecKrue YpOBHH, MOyPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- 3neMeHThl. OCOOEHHOCTH
pacripeieieHus 3JIEKTPOHOB 10 OPOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DnexTpoHHas KOHGUTYpalus aTOMOB.

[Tepuoanueckuii 3akoH u [lepronnueckas cucteMa XuMHIECKUX 31eMeHToB J[. U.
MenneneeBa. CBsi3b nepuoanuecKkoro 3akona u [lepuoanueckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB
. 1. MeHnieneeBa ¢ COBPEMEHHOM TEOPHUE CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MU IMPOCTHIX U CIIOKHBIX BEUIECTB 110 TPYIIIIaM U
nepuoaM. 3HaueHUe NePUOJUIECKOTO 3aKOHA B Pa3BUTHUN HAYKH.

Crtpoenue BemecTBa. XMMHUUYECKas CBsA3b. BUIbI XUMHUUECKON CBsI3U (KOBaJICHTHAS
HETOJISIpHAs U NOJISIpHAs, MOHHAs, MEeTaJIINuecKas). MexaHu3mbl 00pa30BaHMs KOBaJICHTHOU
XUMUYECKOH CBs3U (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
3JICKTpOOTpI/II_[aTCJIBHOCTL. Crenenn okucieHusa. MOHBI: KATHOHLI 1 aHHOHLI.
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BemiectBa MONEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IIOCTOSHCTBA COCTaBa
BEUIECTBA. TUIBI KPUCTAJUNIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILECTB OT TUIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsTne 0 nucnepcHbIX cucteMax. ICTHHHBIE U KOJUIOUAHBIE pacTBOPbL. MaccoBast J0Jist
BEILIECTBA B pacTBOPE.

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPTaHUYCCKUX COGHI/IHCHI/Iﬁ. HOMeHKJ'IaTypa HCOPTraHUYCCKUX BCIICCTB.
I'eneTnueckas CBA3b HCOPTraHNMYCCKUX BCIICCTB, IPUHAAJICIKAIINX K Pa3JIMYHBIM KJIaCCaM.

Xumnueckas peakius. Knaccudukanus XuMU4eckux peakiuii B HEOpraHHYeCKOn 1
OpPraHUYECKOM XUMUU. 3aKOH COXPAaHEHUS MacChl BEIIECTB, 3aKOH COXPAHECHHUS U IIPEBPALLCHHUS
SHEPTHUH IIPU XUMUYECKUX PEAKLUAX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3iInyHbIX (pakTopoB. OOpaTHMbIE PEAKIIHH.
Xumuueckoe papHoBecre. DaKTOpbl, BAUSIOINE HA COCTOSHUE XUMHUUECKOT0 PABHOBECHSL.
[Tpunnun Jle Hlatense.

OnekrponauTuueckas aquccouuanus. CuibHble U ciaadble 37eKTpoauThl. Cpena BOAHbBIX
pacTBOPOB BEILECTB: KHCIasl, HEHTpasibHas, Le0yHasl.

OKHCIINTEIFHO-BOCCTAHOBHUTEIIBHEIC pCaKIuu.

DKCIEpUMEHTAIbHbIE METO/Ibl U3YUYEHHUSI BEIIECTB U X MIPEBPAICHUI: JEMOHCTpalUs
tabym «llepuonnyeckas cucremMa xumudeckux 3nmemeHToB [1. . MenneneeBay, n3ydcHue
MojieIel KpUCTaNIMYECKUX PEIIETOK, HAOIIOACHUE U ONKUCAaHUE IeMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3IoKEHUE MEPOKCUAA BOAOPO/A B IPUCYTCTBUM KaTaau3aTopa,
OIIpEEIIEHUE CPEABI PACTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCATBHOIO HHANKATOPA, pEAKLIIUU
MOHHOI0 00MEHa), MPOBEIEHNE MPAKTUYECKOM paboThl «BiusHue pa3auyHbIX (akTOpOB Ha
CKOPOCTb XUMUYECKON PEAKIIUI.

Pacuérnrble 3agadu.

PacuéTsl 1o YpaBHCHHUAM XUMHUYCCKUX peaKHHﬁ, B TOM YHUCJIC TCPMOXUMHYCCKUC paC‘{éTH,
paC‘IéTBI C UCITIOJIb30BAHUECM IMOHATHA «MAaCCOBasd JOJISA BCIICCTBA).

Heopranuveckasi xumus (17 yacos)

Hewmerannsl. [Tonoxenue HemeramioB B [lepuoanueckoil cucteMe XUMUUYECKUX 3JIEMEHTOB
. 1. MenneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB. DU3NUECKHE CBOMCTBA HEMETAILIOB.
AnoTponusi HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, (hocdopa U yriepoaa).

XYMHYECKUE CBOWCTBA BAKHEHIIINX HEMETAJNIOB (TAJIOT€HOB, Cephl, a30Ta, Gocdopa,
yriaepoaa U KpeMHUs) U UX COeAMHEHUN (OKCHJIOB, KUCIIOPOACOAEPKAIINX KUCIOT, BOJOPOIHBIX
COCMHEHMI).

HpI/IMeHeHI/IC BAKHEHIIINX HEMETAJIJIOB U MX COSIMHEHUIA.

Meramsl. [lonoxenue meraios B [lepruonnueckoi cucreMe XuMH4IeCcKux anemMeHToB [l. 1.
MenneneeBa. OcCOOCHHOCTH CTPOCHHMSI DJIEKTPOHHBIX 000J0U€K aTOMOB MeTasioB. O0mue
¢dusnueckue cBoiicTBa MeTauioB. CIUIaBbl METAIIOB. DIEKTPOXUMHUECKUN Psii HAMTPSKEHUH
METAJIOB.

XUMHYECKUE CBOMCTBA BAXKHEHUIIINX METAIUIOB (HATPHH, KK, KaIbITNi, MAarHUM,
AITIOMUHUN, IUHK, XPOM, KEJI€30, MEJ/Ib) U UX COCTUHEHUM.

O61me cnocoObI moyueHust MeTaJIoB. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIbHBIE METO/IbI M3YUEHUS BELIECTB U UX NPEBPALLEHUI: U3yUEeHUE
KOJIJIEKIMH «MeTalljibl ¥ CIUIaBbD», 00pa3lioB HEMETAIUIOB, PEIIEHHE SKCIIEPUMEHTAIbHBIX 3a/ad,
HaOJI0ICHNE U ONUCAaHKUE JeMOHCTPAIMOHHBIX U TaOOPATOPHBIX OIBITOB (B3aMMOICHCTBHE

16



THJIPOKCH/Ia ATFOMUHUS C PACTBOPAMHE KUCIIOT U IIeJI0Yel, KaYeCTBCHHBIE PEAaKIIMHA HA KATHOHBI
METaJIIOB).

PacuéTHble 3agaun.

Pacuétbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
WM 00bEMY OJTHOTO M3 YYACTBYIONINX B PEAKIIUH BEIIECTB, pacYEThl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) MIPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMus 4 ku3Hb (4 yaca)

Poinp xuMuu B 00ecrieueHUU SKOHOFH‘IeCKOﬁ, BHCPFGTHHGCKOﬁ u HHHleBOﬁ 6630HaCHOCTI/I,
Pa3BUTHU MCIAULIMHBI. IlonsTue o HAaYYHBIX MCTOAAX MO3HAHW BCIICCTB U XUMHUYCCKUX peaKHHﬁ.

[IpencraBienus 00 OOIMMX HAYYHBIX MPUHIUIIAX MPOMBIIUIEHHOTO MOTYYSHUS BAKHEHIIINX
BEILECTB.

YenoBek B MHUPC BCIICCTB 1 MAaTCPUAJIOB: BaKHEHIIINE CTPOUTCIIbHBIC MATCPUAJIbI,
KOHCTPYKIMOHHBIC MAaTCPHAJIbI, KPACKH, CTCKJIO, KEpaAaMHKa, MaTCpHaJibl JJIA DJICKTPOHHUKH,
HaHOMATCpUaJibl, OPraHN4YCCKUC U MUHCPAJIbHBIC yI[O6pCHI/I$I.

X¥MHUS U 3J0POBBE UEIOBEKA: MPaBUIa UCIIOJIb30BAHUS JICKAPCTBEHHBIX MIPEMapaToB,
IpaBMIa OE30MMACHOTO MCIIOIH30BAHUS MPENapaToB OBITOBON XMMHHU B TTIOBCETHEBHOM JKHU3HH.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexnpeaMeTHbBIX CBA3€H NPU U3yuyeHUU o011l U HeopraHndecko xumuu B 11
KJIacce OCYIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTeCTBEHHO-HAYUHBIX MOHATHH, TaK U
MTOHATUH, ABJIAIOIIMXCA CHCTEMHBIMH JUISl OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT O IIUKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CHHTE3, KJIacCU(UKaIMs, NEPUOIUMIHOCTb, HAOIIOIEHHE, SKCIIEPUMEHT, MOJIEIMPOBAaHHUE,
U3MEpeHHe, BJICHUE.

®usnka: MaTepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PaaMoOaKTUBHOCTb, MOJIEKYJIA, SHEPTETUYECKHI YPOBEHbB, BEIIECTBO.

buonorus: knerka, opranusM, 3kocucremMa, ouocdepa, MakKpo- © MUKpO3JIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

TexHosorus: XumMu4eckasi MPOMBIIUIEHHOCTb, METAJUTYPIHUsl, IPOU3BOJCTBO CTPOUTENIBHBIX
MaTepUasoB, CEIbCKOX03IHCTBEHHOE TPOU3BOJICTBO, MUIIEBAsi MPOMBILIUIEHHOCTD,

(bapMaL[CBTI/ILICCKa}I MIPOMBIIIICHHOCTD, IPOU3BOACTBO KOCMETUYCCKUX IMPCIIapaToB, IIPOU3BOJACTBO
KOHCTPYKIOMOHHBIX MAaTCPUAIIOB, JICKTPOHHAA ITPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KonuyecTBo 4yacos
Ne i/ HaumenoBaHue pa3jiesioB U K 0
° TeM MpPOrpaMMBeI Beero OHTPOJIbHbIE pPaKTH4YeCcKHue
padoThI padoThI
Pa3znea 1. Teoperuueckue 0CHOBbI OPraHUYeCKOH XUMUM
[IpenMet opranuyeckoit
11 xumuu. Teopus cTpoeHUst 3
' OPraHMYEeCKUX COCTUHEHUHN A.
M. byrneposa
Wroro mo pazneny 3
Pa3nea 2. Yraesogopoasl
21 [IpenenbHBIE YTIEBOIOPOIBI 5
' — aJIKaHbI
HenpenensHueie
2.2 YIJIEBOJOPObI: AJTKEHBI, 6 1
AJIKaIMEHBI, ATKUHBI
Apomaruyeckue
23 pOMaTHYECKU 2
YIJIEBOJOPOIBI
[IpupoaHbIe HCTOYHUKH
2.4 YTJIEBOJIOPOAOB U UX 3 1
nepepadoTka
Wroro mo pazneny 13
Paznea 3. Kuciiopoacoaep:kaiue opranu4yeckue coeJHHeHHs
3.1 Cruptel. @enon 3
39 Anpneruasl. Kap6oHOBBIE v 1
' KUCIOTHI. CII0KHBIE HPUPHI
3.3 YrireBos! 3 1
Hroro mo pasneny 13
Pa3neu 4. Azorcoaepskanue OpraHu4ecKue coeJHHeHHs
AMMHBI. AMUHOKHCIIOTHI.
4.1 3
benku
Hroro mo pasneny 3
Paspnen 5. BeicOKOMOJIEKY IS pHBIE COCAUHEHNUSA
[Tnactmaccel. Kayuyku.
5.1 2
BonokHa
Hroro no pazneny 2
OBULIEE KOJIMYECTBO YACOB I10 34 5 2

ITPOT'PAMME
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11 KJIACC

HaumenoBanue pa3aesioB u

KoaudecTBO 4acoB

Ne n/m KoHTpobHbI IIpakTHyecku
TE€M NMpPorpaMMbI Bcero OHTpO ¢ p eckne
padoThI padoThbl
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
CrtpoeHue aTOMOB.
[Tepuonuueckuii 3aKOH U
11 [lepuonuueckas cucrema 3
XUMHYECKHX 3J1eMeHTOB /].
N. Menpeneena
12 Crtpoenue BemiecTsa. 4
' MHoroo6pa3ue BeniecTB
1.3 XUMUYECKHE peakluu 6 1
Wroro mo pazneny 13

Paznen 2. Heoprannueckasi xummus

2.1 Merauisl 6
2.2 Hemerauiet 9 1
23 CBs13b HCOPTAaHUYECKUX U 5

) OpPraHUYECKUX BEIIECTB

Uroro no pazneny 17

Pa3zgen 3. XuMus 1 :KU3HL

3.1 ‘ XUMUS U )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 2

ITPOTPAMME
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CIIOCOBbI ONEHKHX JOCTHKEHUA YYAIIUMUCSH ITJNTAHUPYEMbIX
PE3YJIBTATOB

dopMa olleHMBAHUSI: OTBET, TECT, IPAKTHYECKas U JIa0OpaTOpPHAasi 1eATeIbHOCTD,
peluleHue 3a/1a4.

OtMeTKka «5» - CTaBUTCA B TOM CIIy4ae, €CIU y4allluics TOKa3bIBA€T BEPHOE TIOHUMaHUE
XMMHUYECKOHN CYIIHOCTU PACCMAaTPUBACMBIX SIBJICHUN U 3aKOHOMEPHOCTEN, 3aKOHOB U TEOPUH,
JlaeT TOYHOE OIPEIEIICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATUM, 3aKOHOB, TEOPHI, a TAKIKE
IPaBUIbHOE ONPEEICHNE XUMUYECKUX BEJIMUNH, UX €JMHULL U CIOCOO0B U3MEPEHMUS;
NPaBUIBHO BBIMOJIHIET YEPTEKH, CXEMBI U Tpa(UKH; CTPOUT OTBET IO COOCTBEHHOMY ILJIaHy,
COIPOBOKAAET PACCKa3 HOBBIMU IIPUMEpPAMH, yMEET IPUMEHUTh 3HAaHUS B HOBOM CUTyalH IIPU
BBIIIOJIHCHUM IIPAKTUYECKUX 3aJaHUI; MOKET YCTAHOBUTD CBA3b MEXKIY U3y4aeMbIM U PaHEE
U3Y4YEHHBIM MaTEPHUAJIOM 110 KypCy XMMHH, a TaK K€ C MaTepUaIoM, YCBOCHHBIM 110 U3yYEHUIO
JIPYTUX IPEIMETOB.

OtMmeTKka «4» - CTaBUTCS, €CJIM OTBET YUEHUKA Y OBJIETBOPSET OCHOBHBIM TPEOOBaHUAM
K OTBETY Ha «5», HO J1aH 0e3 MCI0JIb30BaHMs COOCTBEHHOT'O IJIaHa, HOBBIX IIPUMEPOB, 63
NpUMEHEHHS 3HaHUH B HOBOH cHTyaluu, 03 MCII0JIb30BaHMs CBA3CH C paHee N3yUYeHHBIM
MaTepUaoM, YCBOCHHBIM IIPY U3YYEHUU APYTUX IPEAMETOB; €CIIM YYallUICs JOIYCTUI OJHY
omMOKy WK He O0Jiee IBYX HEJ0UYETOB U MOXKET UX UCIPABUTH CAMOCTOSITEIIHHO HIIH C
HEOO0JIBIION TOMOLIBIO YUUTEIS.

OtMmeTtka «3» - CTaBUTCSA, €CJIN yYAIIHICS MPAaBUIHHO MOHUMAET XUMUYECKYIO
CYIIHOCTh PACCMAaTPUBAEMBIX SBJICHHIA U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/ICITbHBIC
po0Oelibl B YCBOCHHH BOIIPOCOM Kypca XMMUU, HE MPEMSITCTBYIONIUE JaTbHEHIIIEMy YCBOCHHUIO
MIPOrPaMMHOTO MaTepHalia; yMEeeT PUMCHSTH ITOJIYYCHHBIC 3HAHUS MPU PEIICHUH IMPOCTHIX
3a[1a4 C UCIIOJIB30BaHNUEM TOTOBBIX (DOPMYJI, HO 3aTPYAHSIETCS MPU PEIICHUU 33]1a4, TPEOYIOIINX
peoOpa3oBaHus HEKOTOPBIX POPMYJI;JOIYCTHII He 00Jiee OJJHOM rpyO0ii OMUOKHU U IBYX
HEJ0YETOB, He OoJiee 0JHOM rpyOoii U 0HOM He Tpy0oii omuoKu, He OoJiee ABYX-TpeX He
rpyObIX OMIMOOK, OJJHOW He rpy0oil OmMOKU U TPEX HEOUETOB, JOMYCTHII YEThIPE WU MATh
HEJI0YETOB.

OtMeTKa «2» - CTaBUTCS, ECIIN yYALIUICS HE OBJIAJENl OCHOBHBIMH 3HAHUAMHU U YMEHUU
B COOTBETCTBUU C TPeOOBAHUSAMHU IPOrPaMMBbI U JOMYCTUIT O0JIbIIE OIIUOOK U HEOUYETOB, YEM
HEO0XOIUMO JJIsl OLEHKH «3» .

Onenka nuCbMEHHBIX padoT.
OtmeTka «5» cTaBUTCS 3a pabOTY, BHIITOJHEHHYIO IMOJIHOCTBIO O€3 OIMOOK U HEJOUETOB.

OTtMmeTka «4» cTaBUTCS 32 PabOTY, BHIIIOJIHEHHYO MOJHOCTBIO, HO TP HAJIMYUU B HEM
He 0oJiee 0JIHOM Tpy0OOoii OIIMOKHK M OJTHOTO HEJl0UeTa ; He 0oJiee TPEeX HEJ0UETOB.

OtMmeTtka «3» CTaBUTCS, €CIIM YUEHHUK BBIMOJIHWI IPAaBUILHO HE MeHee 2/3 Bcel paboTsl
WIN JOMYCTHII He 6osiee oJHOU rpyOoii oMOKM M IBYX HEJJOUETOB, HE OoJiee OHOM rpyOoit 1
OJIHOI1 HerpyOoii olInOKY, HEe 6oJiee TpeX HErpyObIX OMKOOK, OJHON HErpyOoil OIIMOKH U Tpex
HE/I0UETOB, NPU HAJTMYUU YETHIPEX-TIATH HEJOUETOB.

OTtMmeTKa «2» CTaBUTCS, €CIHM YHCIIO OIIMOOK M HEJOYETOB NMPEBBICHIIO HOPMY OLICHKH
«3» WU BBINOJIHEHO MPaBUILHO MeHee 2/3 Bceil paboThl.

Kputepuu onieHUBaHNs TECTOBBIX KOHTPOJIbHBIX PadoT.
[Ikana nepeBosa B MATHOAIIBHYIO CUCTEMY OLIEHKU
OtmMmetka «5» craButcs 3a BoimosiHeHHe 90-100% paboTsI.
OtmMmetka «4» craBuTcs 3a BoimosiHeHHE 70-89 % paboThI;
Otmetka «3» cTaBuTcs 3a BoiotHeHHE 50-69%

OTMeTKa «2» cTaBUTCS 3a BBINIOJIHEHHE MeHee 50%,
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Kpurepun oueHMBaHMs IKCIIEPUMEHTAJIbLHBIX YMEeHHH (J1a0opaTopHbIe U
NMPAKTHYECKHUE 3aJaHNS).

OTMeTKa «5» CTaBUTCS €CIIU pa60Ta BBIITOJIHCHA IMOJTHOCTBIO U IMTPABUJIBHO, CACTIaHbI
IIpaBUJIbHEBIC Ha6J'IIOI[eHI/I$I " BBIBOJBI,

HKCHEPUMEHT OCYILECTBIIEH M0 IJIaHy C y4€TOM TEXHHKH 0€3011acCHOCTH U PaBUII
paboTHI ¢ BelleCTBAMH U 000OPYJOBAaHUEM;

MIPOSIBJICHBI OPTaHU3aLMOHHO - TPYIOBBIC YMEHUS, MTOAJICPKUBAIOTCS YHUCTOTA pabOYero
MecTa U MOPAJOK (Ha CTOJIe, SKOHOMHO UCIIOJIb3YIOTCS] pEaKTHBBI)

OtMmeTka «4» CTaBUTCA €CIIA pa60Ta BBIITIOJIHCHA ITPABUJIBHO, CACIAHBI ITPAaBUJIbHBIC
Ha6JIIOI[eHI/ISI W BBIBO/JIbI, HO ITPU 3TOM 3KCIICPUMCHT IMPOBCACH HE ITOJHOCTHIO WJIN JOITYIICHBI
HECYHICCTBCHHBIC OIINOKHU B pa60Te C BCIIECTBaAMH1 U O60py,I[OBaHI/ICM.

OtmeTtka «3» CTaBUTCSA eciH paboTa BHIIIOJIHEHA MPABWIBHO HE MEHEE YeM HAIlOJIOBUHY
WIN JOMYyIIeHa CYIIECTBEHHAsl OIMOKa B X0JI€ SKCIIEPUMEHTa B 00BSICHEHUH, B O(OPMIICHHH
paboTHI, B COOTIOACHUH IPABUJI TEXHUKU 0€30MaCHOCTH Ha paboTe C BEIIECTBAMH U
000pyi0oBaHNEM, KOTOpAs UCTIPABISAECTCS 110 TPEOOBAHUIO YUUTEIS

OTtMeTKa «2» CTaBUTCS €CIH JIOMYIIEHBI O0JIee IBYX CYIIECTBEHHBIX OMIMOOK B XO/€:
9KCIIEPUMEHTA, B 00BSCHEHUH, B 0(OPMIICHIH PabOThI, B COOTIOACHUN MTPABHIT TEXHUKH
0€30IaCHOCTH MIpH PaboTe C BEIIECTBAMH U 000PYI0BaHNEM, KOTOPBIE YUAILTHICS HE MOXKET
UCIPABUTH JJAXKE M0 TPEOOBAHUIO YUUTEJIS.

Ouenka yMeHUH peliaTh pacyeTHbIE 3aJa4M.
OTtMeTKa «5» CTaBUTCS €CIIU B JIOTHUECKOM PACCYKJICHUU U PEIICHUH HET OMIHOOK,
3a/1a4ya perIeHa parroHAIBHBIM CIIOCO00M;

OTMeTKa «4» CTAaBUTCS €CIIU B JIOTUYECKOM PaCCyXKACHUU U PCUICHUA HET
CYIIECTBEHHBIX OIIMOOK, HO 3ajlaya pelieHa HepalnOHaIbHBIM CITIOCOOOM, WIIH JOMYIICHO HE
0oJiee IBYyX HECYIIECTBEHHBIX OIITHOOK.

OT1MeTKAa «3» CTaBUTCA €CJIH B JIOTHYECKOM PaCCyKACHHNU HET CYIICCTBCHHBIX OHII/I60K,
HO JOITyHI€Ha CYIIECTBCHHAA OIIMOKA B MAaTEMAaTHYECKHUX pacucTax.

OTMeTKa «2» CTaBUTCS €CIIM UMEETCSI CYIIECTBEHHBIE OIIMOKH B TIOTHYECKOM
pacCyKJI€HUU U B PELICHUH.

Onenka yMeHl/lﬁ peuiaThb 3KCIICPUMEHTAJBHBIC 3ala1H.

HpI/I OLICHKEC 3TOT0 YMCHUA CIICAYET YUYUTHIBATH Ha6J'IIOI[eHI/I$I YUUTEIA 1 NPCABABIIACMBIC
ydamuMmcest pe3yJibTaThbl BBIITOJIHCHHA OIIBITOB.

OTMmeTKa «5» CTaBUTCS €CIIH IJIaH PEIICHMS 3aJa4K COCTABIIEH TPaBUIIBHO,
OCYIIIECTBJIEH TTOI00P XUMUUYECKUX PEAKTUBOB U 00OPY0BAHMUS, TaHO TTOJIHOE OOBSICHEHHE U
CeNaHbl BHIBOJIBI.

OTtMeTKa «4» CTAaBUTCS €CIU TUIaH PEIICHUs] COCTaBJICH MPaBUIbHO, OCYIIIECTBIICH
0100 XUMHUYECKUX PEAKTUBOB M 00OPYIOBaHMUS. JOMYIICHO HEe 00Jiee IBYX HECYIIeCTBEHHBIX
omHOO0K (B 00OBSICHEHUH U BBIBOJIAX ).

OTMeTKa «2» CTaBUTCS €CIIH IJIaH PEIICHUS] COCTABIICH NMPABUIIbHO, OCYIIECTBICH
moa00p XUMHUECKUX PEAKTHUBOB M O0OPYA0OBaHUS. TOMYyIIEHA CYIIIECTBEHHAS ONTMOKA B
00BSICHEHUU U BBIBOJIAX.

OTtMmeTKa «2» CTaBUTCS €CIIM JIONYILEHBI JABe U OoJiee OMMOKY (B IUIaHE PEIICHUs, B
o/100pe XUMUYECKUX, PEAKTUBOB U 000pY0BaHUS, B 00BSICHEHUH U BHIBO/IAX ).
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MATEPUAJIBHO-TEXHUYECKOE U YYEBHO-METOJAUYECKOE
OBECIHHEYEHUE OBPA30OBATEJIBHOI'O NTPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 10 knace/ T'abpuensia O.C., OctpoymoB W.I'., CnagkoB C.A., AKimoHnepHoe 00I1ecTBO
«M3narenscTBO «IIpocBemenue»

* Xumus, 11 xnacc/ T'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A., AKITMOHEPHOE
obmrectBo «M3marenbeTBo «IIpocBenieHne)

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

I"abpuensn. 10 kmacc. Metoauueckoe mocooue
I"abpuensn. 11 kinacc. Meroanyeckoe mocodue

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnuoreka nudpoBoro o0pazoBaTeNILHOr0 KOHTEHTA

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

KoMIUTeKT TabJIuIl 110 XUMHH, MEH3YPKH, THUIIETKH, TPOOHPKH, IIUIHH/ID, Yaiika [leTpu, mocyaa
dapdopopas
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