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MNOACHUTEJIBHASA 3AIIUCKA

[TporpaMma o XMMuH Ha YPOBHE CpeHEro o01iero oopa3zoBaHus pazpadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-D3
«O06 obOpazoBanuu B Poccuiickoii denepanun», TpeOOBAHUN K pe3yibTaTaM OCBOSHHUS (emepaibHON 00pa3oBaTEIBLHOM MPOTPaMMBI CPETHETO
obmiero oopazosanus (DOIT COO), npencrapnennbix B DenepansHOM rocygapcTBeHHOM oopazoBatensHoM cTannapre COO, ¢ yuérom Konnenmm
npenofaBaHus ydyeOHoro mnpenMera «XuMHUsS» B 00Opa3oBaTenbHBIX opraHuzauusx Poccuiickoit ®exepanuu, peamu3yrONIMX OCHOBHBIC
o0pa3oBaTeIbHbIE IPOTrPaMMbl, U OCHOBHBIX Mon0keHU «Ctpareruu pa3BuTus Bociutanus B Poccuiickoit @enepanuu Ha nepuof no 2025 roga»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MNporpamMmbl [0 XHMHUHM, K OINPEACICHUIO OOIIeH CTpaTeruu OOy4YeHMs,, BOCIMTAHHUA M Pa3BUTHS
oOyJaronuxcs cpeacTBaMu yueoHoro npeameta «Xumus» it 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBUIIM KOHIENTyalbHbIe onoxxenus ®I'OC
COO o B3auM000YCIOBIEHHOCTH 1EJIEH, COJIEPKaHuUs, Pe3yIbTaTOB O0yUeHUs U TPEOOBAHUN K YPOBHIO MOJITOTOBKU BBIMTYCKHHUKOB.

Xumuyeckoe 00pa3oBaHME, IOJIy4aeMO€ BBITYCKHHKAMM O0I€00pa30BaTEIbHON OpraHMU3aliM, SBIISIETCS HEOThEMJIEMOW YacTbl0 HX
oOpazoBaHHOCTH. OHO CIY)KUT 3aBEPIIAIOIIIM STAIIOM pPeaau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIIHX
[IEJIOCTHOM CUCTEME XMMHYECKOT0 00pa30oBaHus. DTH IEHHOCTH KacaroTcs MMO3HAHUS 3aKOHOB IPUPOABI, (HOPMUPOBAHHS MUPOBO33PEHUS U OOIIEH
KYJIBTYPBI YEJIOBEKa, a TaK)Ke€ SKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHMSI K CBOEMY 3J0POBBIO U MPUPOIHON cpere. Peanmusyercs xumuueckoe
o0Opa3zoBaHue 00Yy4aIOIIUXCs HA YPOBHE CPEIHEro 001Iero oopa3oBaHusi CPEICTBAMH YUEOHOTO MpeAMeTa «XHUMHUsI», COJIEPKAHUE U TOCTPOCHHE
KOTOPOTO OMpPEIEICHBI B MPOrpaMMe 10 XUMUU € YIETOM CHEeU(PUKYA HAYKH XUMUH, €€ 3HaYCHHS B IIO3HAHUU IPUPOJIBI U B MATEPUATIbHOM KUZHU
oO1iecTBa, a TakKe ¢ yu€TOM OOIIMX eNel U MPUHIUIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEHETO 00IIero 0Opa3oBaHus
B Poccuiickoit denepanumn.

XuUMHUsL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUIpaeT OcoOyl0 poJjib B COBPEMEHHOHM IIMBWIIM3AIMHM, B CO3JJaHUU HOBOM Oa3bl
MaTepuagbHONH KynbTypbl. OHa BHOCHT CBOHl BKJIaa B (OPMHPOBAHHE DPALMOHAIBHOIO HAYYHOIO MBILIUIEHUS, B CO3/IaHUE IIEIOCTHOTO
IpeJCTaBlICHUsT 00 OKpY)KalollleM MHpe KaK O €IMHCTBE MPUPOAbl U YeJIOBEKa, KOoTopoe (OpMUPYETCS B XHMHUU Ha OCHOBE MOHHMAaHUS
BEIIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3M MEKIY CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMHU OOJIACTIMU
NPUMEHEHHUS.

TecHo B3aMMOAEHCTBYS C IPYTMMHU €CTECTBEHHBIMHM HAayKaMH, XUMUS CTala HEOThEMJIEMOI 4acTbi0 MUPOBOM KYJIBTYphl, HEOOXOIUMBIM
YCIIOBUEM YCIEIIHOTO TPYZa U KU3HH KaXKA0ro ujaeHa oOuiectBa. CoBpeMeHHast XMMHUS KaK HayKa co3uaTeNbHasl, Kak HayKa BBICOKUX TEXHOJIOTHM
HalpaBJieHa Ha pelleHue r100aIbHBIX MPo0IeM YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPhEBOM, SHEPIreTUUECKOHN, MUIIIEBOM, HIKOIOTHUECKOM
0€30MMacCHOCTH U OXPaHbl 3/J0POBbSI.

B cooTBercTBMM C OOIIMMH LENIMU U MPUHLUIAMU CpeHEro oOlIiero obpa3zoBaHus cojaepkaHue npeamera «Xumus» (10—11 kmaccsl,
0a30BbIi YPOBEHb W3YYEHMS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY OOYyYaloOlIUXCs, HEOOXOAMMYIO UM JUIsS
BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHUPOB, YCHEIIHOTO BKIIOUEHHS B )KU3Hb COIL[MYMa, MTPOJOKEHH 00pa30BaHUs B PA3IUYHbIX 00JIACTsIX, HE
CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBisioliuMu npeaMera «XuMus» SBISAIOTCS 0a3oBble Kypchl — «Opranndeckas xumusi» u «OOmmas v HeOpraHW4ecKas XUMUs,
OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHs KOTOPBIX SBJSIOTCS OCHOBBI 0a30BOM HAayKHU: CHCTEMa 3HAHUI MO0 HEOPraHMYEeCKOH XMMHHU (C BKIIOYEHHUEM
3HaHUH U3 00IIeH XMMHUN) U OpraHNYecKoi XuMun. @OpMHUPOBAaHUE JAHHOW CUCTEMbI 3HAHH ITPH U3YYEHUH IIPeMeTa 00eCrieynBaeT BOZMOKHOCTD
paccMOTpeHHs BCEr0 MHOroo0pa3us BEIECTB Ha OCHOBE OOILIUX MOHSITHI, 3aKOHOB U TEOPUI XUMHH.



Crpyktypa cogepxanus KypcoB — «Opranuueckas Xxumusi» u «O01as 1 HeopraHudeckasi XuMus» copMUpOBaHa B MPOTrpaMMe 10 XUMUU
Ha OCHOBE CHCTEMHOTrO IOJAXO0Ja K H3YYCHHIO Y4eOHOro Mmarepuaia ¥ OOYCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpelEeNEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce OpraHMYeCKOW XMMHUHU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPHUU
CTPOEHHS OPraHUYECKUX COSAMHEHMH, a TAK)KE Ha YPOBHE CTEPEOXMMHMUECKUX U AJIEKTPOHHBIX IIPEJCTaBIECHUN O CTPOEHUU BelecTB. CBeneHust 00
M3y4aeMbIX B Kypce€ BEIIeCTBAaX HAlOTCS B PAa3BUTUU — OT YIJIEBOJIOPOAOB JO CIOKHBIX OHOJOTMYECKH aKTUBHBIX coequHeHHil. B kypce
OpPraHUYeCcKOi XUMHUH TOJIYYalOT pPa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIETr0 0Opa3oBaHMs MEPBOHAYAIBHBIEC MPEJICTABICHUS O
XUMHUYECKOH CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEaKIIHH.

Ilon HOBBIM yIJIOM 3peHusi B mpeaMmere «XuMmus» 0a30BOr0 YpOBHS paccMAaTpPUBAETCS U3YYEHHBI Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus TEOPETHUECKUN MaTepual U (HaKTOJIOTHYECKUE CBEACHHSI O BEUIECTBAX U XMMHYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0mmas
Y HEOPraHWYECKask XUMHUs» 00yJaroluMCs TPEI0OCTaBIISAETCS BOZMOKHOCTh OCO3HATH 3HAYEHHE NMEPUOINIECKOT0 3aKOHA C OOIIETEOPETHUECKUX U
METOJIOJIOTUYECKUX TTO3UIUN, TIy0XKe IMOHATh HCTOPHYECKOE HM3MEHEHWE (PYHKIMA STOro 3aKOHa — OT 00O0OmIarommiel 10 OOBSCHSIONMEH |
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI 0 Ba)KHEHIINX BEILIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U IPUMEHEHUH, a TAK)KE O XUMUUECKUX PEaKIusX,
UX CYIIHOCTM M 3aKOHOMEPHOCTSAX NpOTEeKaHus JomojHserca B Kypcax 10 m 11 KimaccoB 3iaeMeHTaMHM COAEp>KAHMS, HMEIOIHUMU
KYJBTYPOJIOTHYECKUI M MPUKIAJHONW XapaKkTep. DT 3HAHUS CIIOCOOCTBYIOT TOHUMAHHUIO B3aMMOCBSI3M XMMHU C IPYTUMH HayKaMH, PaCKpPBIBAIOT
e€ poJb B MO3HABATENLHOM U MPAKTUYECKOU JESITeIbHOCTH YeIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBRKEHUS K MPOIIECCY TBOPUYECTBA B 00IaCTH
TEOPUHU U MPAKTUYECKUX NMPUIOKEHUH XUMHUH, TOMOTAlOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX IpobiieMax,
CBSI3aHHBIX C XMMHEW, KPUTHYECKH OCMBICIMBATh MHPOPMAIMIO U MPUMEHITHh €€ A MOMOJHEHMs] 3HAHWM, PElIeHUS WHTEIICKTyadbHBIX U
JKCIIEPUMEHTAIIBHBIX MCCIIE0BaTENbCKUX 3a/1au. B 1iesnom cogepxanue yueOHOro rnpeaMera «XuMus JaHHOTO YPOBHS U3y4Y€HUsI OPUEHTHPOBAHO
Ha (opMHpOBaHUE Yy OOYYaIOUIMXCS MHPOBO33PEHYECKOH OCHOBBI JUIsl MOHUMaHUS (PUIOCOPCKUX HJEH, TaKUX KaK: MaTepUalbHOE €IMHCTBO
HEOPraHUYECKOT0 U OPraHM4eCKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHHMEM, I03HABAEMOCTb IPUPOJIHBIX SBJICHU M
nyTéM 3KCIEpUMEHTa M pEIIeHUs] MPOTUBOPEUYMH MEXJy HOBBIMU ()aKTaMH M TEOPETUYECKUMHU MNPEANOChUIKAMH, OCO3HAHHE POJIM XUMHUH B
PELIeHNH 3KOJIOTHYECKHX MTPOo0IIeM, a TaKkke MpooieM cOepeKeHNs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3AaHUSI HOBBIX TEXHOJIOTUM U MaTE€pPHAJIOB.

B mmane perneHus 3amad BOCHHUTAHMS, PAa3BUTHS W CONUANM3AINHM OOy4YaIOUIUXCS TPHUHATHIE MPOTPaAaMMON MO XHUMHUHU TMOAXOABI K
OTIpEeIeNICHUIO CO/IePKaHMsI M TIOCTPOEHUS MIpeIMeTa IpelycMaTpuBaloT (opMHpOBaHNE YHUBEPCAIBHBIX YU€OHBIX NEHCTBHIM, UMEIOIMUX 6a30Boe
3HaYeHHUE Ui Pa3IMYHbIX BHJOB JEATENBHOCTH: pELICHUs MpoOjieM, IMOHMCKa, aHanmu3a U 00paboTKM HMH(OpPMAaLUU, HEOOXOIMMBIX IS
PUOOPETEHUS OIbITa MPAKTUYECKON U HCCIEA0BATEIbCKOM IEATENbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B TO3HAHUH XUMUH.

B npaktuke mpernoaBaHusl XMMHM KaK Ha ypOBHE OCHOBHOTO 0011Ier0 00pa3oBaHus, TaK U HAa YPOBHE CpPeIHET0 001Iero oopa3oBaHus, Ipu
OTIpEe/IeNIEHUU CO/EPKATETIbHOM XapakTEepUCTUKU Iefied H3ydeHHs] IpeaMeTa HalpaBlIEHHEM IE€PBOCTENEHHON 3HAYMMOCTH TPaJULIMOHHO
npu3HaéTcst GOpMUPOBAHHE OCHOB XMMUYECKOH HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, TPAKTUUECKOM AEATEIbHOCTH YEIOBEKa U KaK
OJIHOTO U3 KOMIIOHEHTOB MUPOBOH KyJIbTyphl. C METOUYECKON TOUKU 3pEHHSI TAKOM MOJXO0/ K ONPEIENICHUIO Leel U3ydeHus IpeaMeTa IBIIsIeTcs
BIIOJIHE OTIPAB/IaHHBIM.

CoracHO JaHHOW TOYKE 3pEHHUsI TIIaBHBIMU IEJISIMU U3YYCHHS TIpeMeTa « XuMus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBasitoTCs:

. (dbopMHpOBaHHE CUCTEMbl XUMHUECKUX 3HAHUH KaK Ba)KHEHIEH COCTaBISIONIEH €CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE
KOTOPOH JIe)KaT KII0UEBbIe MOHATHUS, (PyHIaMEHTAJIbHBIC 3aKOHBI U TEOPHHM XMMHHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE U MOHMMAHUE CYIIHOCTH
JOCTYIHBIX 0000IIEHUH MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS,



o dbopMupOBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAaX MO3HAHMS BEUIECTB U XMMHUYECKUX peakUuid, HEOOXOAUMBIX AJIs
pUOOpETEHUs] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB M XMMHUECKUX ABJICHUHN, UMEIOUINX MECTO B IPUPO/IE, B IPAKTHUUECKON U ITOBCETHEBHOM
KU3HU;

o pa3BUTHE YMEHHH M CHOCOOOB [EATEIbHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U OOBSICHEHHEM XUMHUYECKOrO 3KCIepUMEHTa,
coOII0IcHHEM IPpaBuJl 6€30MacHOro 0OpallleHus C BEleCTBAMHU.

Hapsiny ¢ oTumMm, coaepareibHas XapaKTepUCTHKA IIeJiel M 3ajad M3Y4eHHUs IMpeaMera B MporpaMMe MO0 XHUMHUM YTOYHEHA U
CKOPpPEKTHPOBAaHA B COOTBETCTBMM C HOBBIMH MPHOPUTETaMU B CHCTEME cpeAHero oluiero odpazoBanus. CerofHs B MpernojaBaHUM XHUMHU B
OoJbIICH CTeTeHN OTHAETCS MPEANOYTEHHE MPAKTUIECKON KOMIIOHEHTE CO/Iep KaHusl 00ydeHUs, ODUCHTUPOBAHHON Ha MOATOTOBKY BBITYCKHHUKA
o0mieo0pa3oBaTeIbHON OpraHu3alliy, BIaJCIONIero He HabOpoM 3HaHUH, a PYHKIIMOHATBHONW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHUSIMU
AKTUBHOTO TIOJTYYEHUS 3HAHUW U IPUMEHEHUS UX B PEaJbHOM JKU3HU JIJIS pEIICHHs] MPAKTUIECKUX 3a/1ad.

B cBs3u ¢ 3TUM Npu U3y4eHUU IpeaMeTa « XUMUsD» TOMHUHHUPYIOIIee 3HaYeHHE MPUOOPETAIOT TaKUe LENH U 33a]]a4l, KaK:

amanTanus OOy4yaromMXCs K YCIOBHSIM TUHAMHYHO DPa3BHBAIOIIETOCS MHpPa, (HOPMUPOBAHHE WHTEIUICKTYaJbHO Pa3BUTOH JMYHOCTH,
TOTOBOM K €CaMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPHUHITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHECHHUEM;

dbopMupoBaHue y 00ydarOmIUXCsl KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), HMEIOIIUX YHUBEPCAIbHOE 3HAYEHHE TSl Pa3IMYHBIX
BUJIOB JICATEILHOCTH: PELICHHUs MPOo0IieM, TIONCKa, aHaiu3a U 00paboTku nH(pOpMaIuK, HEOOXOJUMBIX IS TIPUOOPETEHHS ONBITA JACITEIHHOCTH,
KOTOpasi 3aHUMAEeT BaKHOE MECTO B MIO3HAHUH XMMUH, A TAKXKE JUI OLIEHKU C O3ULUI SKOJIOTHYECKOM 0€301MacCHOCTH XapaKTepa BIUSHUS BELIECTB
¥ XUMHYECKUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPEyY;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydaroImuxcs: COCOOHOCTH CaMOCTOSITENBHO
nproOpeTaTh HOBBIE 3HAHUS N0 XMMHUU B COOTBETCTBUHU C JKU3HEHHBIMH IOTPEOHOCTSMH, HCIOIH30BATH COBPEMEHHBIC WH(MOPMAIIMOHHEIE
TEXHOJIOTUH IS TOUCKA U aHaIN3a y4eOHOM 1 Hay4YHO-TIOMYJIIpHON MH(POPMALIUU XUMHUECKOTO COJEPKAHUS;

dbopMHpoBaHHE M pa3BUTHE y OOYYAIOMIMXCS AaCCOIMATUBHOTO M JIOTMYECKOTO MBINUICHUS, HAOIIOAAaTebHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOpPblE OCOOEHHO HEOOXOJMMBbI, B YaCTHOCTH, IIPU TUIAHUPOBAHUU U MPOBEJCHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHUE y O0yJaroImuxcs yOeKIEHHOCTH B TYMaHHCTUYECKOH HANpaBICHHOCTH XUMHUH, €€ BaXHOH POJHM B PEHICHUH TIIOOATBHBIX
npo0JeM palruOHAIBHOTO MPHPOJIONONB30BAHMS, OMOJIHEHUS YHEPreTHYECKUX PECYpPCOB U COXPAaHEHMsS MPUPOIHOTO PaBHOBECHS, OCO3HAHHS
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHHUS K IIPUPOJIE H CBOEMY 3/I0POBBIO, & TAK)KE MPUOOPETEHHSI OTIBITA UCTIOIB30BaHUS TTOTyYEeHHBIX 3HAHUH IS
MPUHSITUS TPAMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKIUMHU SBIICHUSIMHU.

B yuebHoM muiaHe cpeaHero oOmiero obOpaszoBaHus npeaMmeT «XuMmus» 0a30BOro YpPOBHS BXOJIUT B COCTaB IpeIMETHON obiacTtu
«EcTecTBeHHO-HaY4HBIE TPEIMETHI.

OO6miee unciio YacoB, OTBEAEHHBIX JIJIsl U3YYEHUS] XUMHUH, Ha 0230BOM YPOBHE CpPEIHETO 001Iero oopa3zoBanus, coctapiser 68 yacos: B 10
kiacce — 34 gaca (1 gac B Hegento), B 11 kimacce — 34 yaca (1 gac B Hezenro).



COJEP)KAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckre 0OCHOBBI OPraHUYeCKONH XUMMH

[IpenMer opraHuyecKoil XUMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHE B ITOJIyYCHUU HOBBIX BEILECTB U MaTEpUaAIOB. Teopus CTpOCHMUS
opranuveckux coequHenuit A. M. Bytnepoa, e€ ocHOBHBIE nosokeHus. CTpyKTypHBIE (POPMYITBI OpraHu4ecKrX BemecTs. [ oMomorus, n3omMepus.
XrMHYECKas CBA3b B OPraHNYECKUX COCIMHEHUAX — OJMHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenue o Kaccu KAy OpraHMuecKuX BeniecTs. HoMeHkaTypa opraHn4eckux COSMHEHUH (CUCTeMaTH4ecKas) U TPUBUAIIbHBIC
HAa3BaHMs BAKHEHIIMX PEICTABUTEIEH KIIACCOB OPIraHUYECKUX BEILECTB.

DKcrepuMEHTAIbHbIE METO/Ibl U3YUEHUS BELLIECTB U X MPEBPAILEHUI: O3HAKOMJIEHHE C 00pa3liaMy OpraHU4eCKUX BEIIECTB U MaTepualaMu
Ha MX OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJ] OPraHWYECKHX BEIIECTB, HAOJIOJIEHHE U ONHUCAHHE JIEMOHCTPAILMOHHBIX OIBITOB IO MPEBPAIIECHUIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUU (TJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUN psif. MeTaH M 3TaH — MPOCTEHIINE TPEJICTABUTENHN ATKAHOB: (PU3NUYECKUE U XUMUYECKHE
CBOICTBa (PEAKIMH 3aMEIIECHUS U TOPEHHUS), HAXOXKJICHUE B IPUPOJE, ITOIYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH psil. DTUIEH U MPONWIEH — NpOCTeHIine NpeacTaBUTENN aJKEHOB: (U3UYECKHE U
XMMHUYECKHE CBOMCTBA (peaKkMy T'HIPUPOBAHUS, FAJIOTCHUPOBAHUS, THAPATALIMHI, OKUCIICHUS U IOJIMMEpU3allui ), OJyYeHHe U IPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u metmnOyraauen-1,3: crpoeHne, BaKHEHIITNE XUMUUECKHE CBOMCTBA (peakius noaumMepusamun). [lomyuenue
CUHTETUYECKOIO Kay4yyKa U PE3UHBI.

AJKHWHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHUECKUH Psll. ALIETUIIEH — MPOCTEHIITNI MPECTaBUTENh aJJKMHOB: COCTaB, CTPOCHHE,
du3nueckre 1 XMMUYECKHE CBOWCTBA (PEaKIMK I'MIPUPOBAHUS, FaIOTEeHUPOBAHUS, THAPATALlU, TOPEHNUS ), OJTydeHHUEe U TPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHue, pU3NYECKUE U XMMHUYECKHE CBOMCTBA (peaklUMM TajJOreHUpPOBaHUS U HUTPOBAHUS), MOIYYEHHE U
npuMeHeHue. Toxyon: cocmas, cmpoeHue, Quzuyeckue u XUMUYECKUe C8OUCMBA (peakyuu 2aio2eHUpO8anus U HUMPOBAHUs), NOTYYeHUe U
npumenenue. TOKCUYHOCTb apeHOB. I eHeThYecKas CBsA3b MEXAY YII€BOAOPOAAMHU, IPUHAICKAIMUMHU K PAa3JIMUYHBIM KIIACCaM.

[Ipupoansle HMcTOUHUKM yriieBogoponoB. [lpuponnsiii ra3 um mnomytHele HedTaHble ra3pl. HedTh u e€ mpoucxoxnenue. CrocoObl
nepepabOTKH HEPTU: NMEeperoHKa, KPEeKUHI (TepMHUYECKHH, KaTaluTHdecKui), muponu3. IIpoaykTel mepepa®oTku He(TH, UX NPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIHN yroib 1 MPOyKThI €ro nepepaboTKu.

OKcIepUMEHTAIbHBIE METOJ/IbI M3YYEHHUsS! BEIIEeCTB M MX NPEBpPAIICHU: O3HAKOMIIEHHE C oOpa3laMmu IUIacTMacc, KaydyyKoB M PE3HHBI,
koekuuu «Hed1e» u «Yromp», MoJenupoBaHHE MOJIEKYJ YIJIEBOJOPOAOB U TaJOr€HONPOU3BOIHBIX, MPOBEJIEHUE HPAKTHUYECKON paboThI:
MIOJIyYEHHUE 3TUIIEHA U U3YYECHHUE €TI0 CBOMCTB.

PacuérHble 3amaun.

BbruuciieHust mo ypaBHEHMIO XMMHUYECKOH peakiuu (Macchl, 00b&Ma, KOJIMYECTBA HMCXOIHOTO BEIIECTBA WMJIM MPOAYKTA PEAKIHH IO
U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOJHBIX BEILIECTB WU MPOIYKTOB PEAKIUH).




Kucsopoacoaep:kauue opranu4eckue coeJuHeHUs

[IpenensHble OJHOATOMHBIE CIUPTHL. METaHON M 3TAHON: CTpOEHHE, (PU3NYECKHEe M XMMHYECKHE CBOWMCTBA (PEaKIHMHU C aKTUBHBIMU
MeTaJulaMH, FaJIoOr€eHOBOAOPOAaMH, TOpEHHE), IpUMEeHeHne. BogopoaHble CBsI3U MeXAy MOJIeKyJaMH cliupToB. [leiicTBue MeTaHoa 1 3TaHOjIa Ha
OpraHM3M 4Y€JIOBEKa.

MHoroaToMHbI€ CIIUPTHI. DTUIICHIVIMKOJIb U TIMLEPUH: CTPOCHUE, (PU3HUECKUe U XMMUYECKHE CBOWCTBA (B3aMMO/IEHCTBHE CO LIEIOUYHBIMU
MeTaJlaMH, KayeCTBEHHAs peaKilisl Ha MHOr0aTOMHBIE clIUpThI). JleficTBue Ha opranu3Mm 4yenoBeka. [IpuMeHeHne TaumnepruHa 1 STUICHTITUKOJIS.

®eHou1: CTpOEHUE MOJIEKYIIbI, (PU3HYECKHe U XuMHueckue cBoiictBa. TokcuuHocTs (eHona. [Ipumenenne gpenomna.

Anpnerunsl U kemoHwvl. POpManbAErujl, aueTalbACTHA: CTPOCHUE, (PU3MUYECKHEe W XHWMHUYECKHE CBOMCTBA (pEaKUUU OKUCICHUS H
BOCCTaHOBJICHHUSI, KAUECTBEHHbIE PEAKIINHN), T0JIyYCHHE U IPUMEHEHUE.

OHOOCHOBHBIE Mpe/iebHbIe KapOOHOBBIE KUCIOThI. MypaBbUHas U YKCYCHasi KMCJIOTBI: CTpOEHHUE, (PU3MUECKUEe U XMMHUUYECKHE CBOWCTBA
(cBoiicTBa, OOmMe JuIA Kjacca KHUCIOT, peakius dSTepu(UKanuu), MoiydeHue U mnpuMmeHeHue. CTeapuHOBas M OJIEMHOBAs KHUCIIOTHI Kak
IPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblia Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JeiicTBUE.

Crnoxable 3(UpPbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['maponu3 crnoxHbX 3¢upoB. Kupsl. [uaponns xupos. [IpumeHenne xupos.
Buonoruyeckas posb KHUPOB.

VYraeBopl: cocTaB, Kiaccu(uKamus yriieBoJOB (MOHO-, M- W TOJHCAaXapubl). [JI0Ko3a — MpoCcTeHmuii MOHOCaXapuI: OCOOCHHOCTH
CTPOEHUS MOJIEKYJIb, (PU3UYECKHE U XUMUUYECKHE CBOMCTBA (B3auMoeicTre ¢ ruapokcuioM Meau(ll), okuciaenrne aMMuauHbIM pacTBOPOM OKCHIA
cepebpa(l), BocctanoBieHue, OpoKEHUE TIIFOKO3bI), HAXOXKJIEHUE B MPHUPOJE, TpUMEHEHne, ouosorudeckas poib. dorocunTes. OpykTo3a Kak
U30Mep TITIOKO3bI.

Kpaxman u nenmrono3a kak npupoaHble nonuMepsl. CTpoeHHe Kpaxmaia U Hesu1toio3bl. @u3nyeckue U XMMHUYECKUe CBOMCTBA Kpaxmalia
(TUApOaN3, KAYECTBEHHAs PEaKIsl ¢ HOJIOM).

DKcIepuMeHTaTbHBIE METO Bl N3YUEHHS BEIIECTB U UX IPEBPAILCHHIA: IPOBEICHNE, HAOIIOACHNE U OTIMCAaHUE JIEMOHCTPAMOHHBIX OTIBITOB!
TOpEHHEe CIHUPTOB, KAueCTBEHHbIE DPEAKIMHM OJHOATOMHBIX CIUPTOB (OKUCIeHHE 3TaHosa okcujgoM Mmenu(ll)), MHOroaTOMHBIX CHHPTOB
(B3aumoseiicTBue riunepuHa ¢ rujgpokcuom Meau(ll)), anpaerngoB (oxkucieHne aMMHauHBIM pacTBOpoM okcuna cepedpa(l) u ruapokcuaom
menu(ll), B3anmoeiicTBue kpaxmaia ¢ H0JI0M), POBECHUE PAKTUYECKON paboThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

BbruuciieHust mo ypaBHEHMIO XMMHUYECKOM peakiuu (Macchl, 00béMa, KOJIMYECTBA MCXOJHOTO BELIECTBA MM MPOAYKTA PEaKIHH IO
U3BECTHBIM Macce, 00BEMY, KOJTHUECTBY OJHOTO M3 MCXOJHBIX BEHIECTB WU MPOTYKTOB PEAKITIH).

A3oTcozepKalue OpraHn4eckiue COeTMHEHN.

AMWHOKHCIIOTHI KaK aM(OTEepHBIe OpraHndYecKrue coenHeHus. u3ndeckre U XUMHYECKHE CBOWCTBA aMUHOKHCIIOT (Ha IpUMepe TITHIINHA).
Buonornyeckoe 3HaueHNEe aMUHOKUCIOT. [lenTupl.

Benku kxak TpHUPOIHBIE BBHICOKOMOJIEKYJSPHBIE COCTUHEHUs. llepBUYHAs, BTOpHYHAs M TPETUYHAs CTPYKTypa OelKoB. XHMHUYECKHE
CBOMCTBa OGJIKOB: THPOJIN3, ACHATYpALUsl, KAUECTBEHHbIE PEAKIIMU Ha OEIKH.

OKCcIepUMEHTATIbHbIE METO/IbI U3YUEHHS BELIECTB U UX IPEBPALICHUI: HAOJI0ACHNE U ONIMCaHUE IEMOHCTPAIIMOHHBIX OIIBITOB: JIEHATYpaIUs
0ETIKOB MPH HAarpeBaHHUH, [IBETHBIC PEAKLIUU OEIKOB.



BbicokomoiekyisipHble coeJuHeHUs

OCHOBHBIC TOHATUSI XMMUU BBICOKOMOJIEKYIISIPHBIX COCIMHEHHUI: MOHOMEp, IOJIMMEpP, CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3AlNH,
cpenHsis MoJieKyspHasi Mmacca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCTMHEHUI — MOJIMMEPHU3aIs U MOJIUKOHICHCAIIHSL.

DKcIeprMEeHTaIbHBIE METOBI U3YUEHHsI BEIIECTB U UX MPEBPAIICHUI: 03HAKOMIJICHHE ¢ 00pa3IiaMu MPUPOTHBIX K HCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KayYyKOB.

MexnpeaMeTHbIE CBS3U.

Peanu3zanust MeXIpeIMETHBIX CBS3EH MIPU M3YUEHUU OpraHnyeckoil xumuu B 10 Kitacce oCyIecTBIsieTcs Yepe3 UCIOJIb30BaHNEe KaK OOIIHUX
€CTECTBCHHO-HAYYHBIX IMOHSATUH, TaK U IOHITHIA, SBJISIONIMXCS CUCTEMHBIMU JIJISl OTJEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Iue ecTecTBEeHHO-HAYYHbIE TOHATUS: SIBJICHWE, HAay4HbIH (akT, TUIOTEe3a, 3aKOH, TEOpHs, aHAIMW3, CHUHTE3, KIacCH(pUKalus,
NePUOANYHOCTb, HAOIIOICHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOICTTUPOBAHUE.

®dusnka: MaTtepus, JHEPTUs, Macca, aTOM, AJIEKTPOH, MOJIEKYJIa, JHEPTETHUECKUI YPOBEHbB, BELIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHUE
BElIeCTBa, (PU3MUYECKHE BETUUYUHbI U STUHUIIBI UX U3MEPEHUSI.

buonorus: kinerTka, opraau3M, brnocdepa, 0OMEH BEIIECTB B OpraHu3Me, POTOCUHTE3, OMOJIOTHYCeCKH AaKTUBHBIC BEIIeCTBA (OCIKH, YTIICBOIBI,
JKUPBI, HEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO MUTAHKUS, MOIOIIIUE CPEACTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE MpEenaparhl,
MaTepUabl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIASA 1 HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0OCHOBbI XMMHH

Xumuueckuil aneMeHT. Atom. Sapo aToMa, H30TONbl. DIIEKTPOHHAsE 000JI0YKa. DHEPreTUUECKUE YPOBHH, OAYPOBHU. ATOMHBIE OpOUTAIIH,
S-, p-, d- anemenTHI. OCOOCHHOCTH pacIpe/ieIeH s JICKTPOHOB MO OPOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOTOB. DIICKTPOHHASL
KOH(UTrypanus aTOMOB.

Ilepuognueckuii 3akoH u Ilepumoauueckass cucreMa xumuueckux aiemeHToB JI. M. MenneneeBa. CBs3b NEpUOJUYECKOrO 3aKOHA H
[lepnonnueckor CUCTEMBI XUMUYECKHX 371eMeHTOB J[. 1. MeHieneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CI0KHBIX BEIIECTB M0 TPYNIaM U MeproAaM. 3HaueHUe MePHOAMYECKOr0 3aKOHA
B Pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XUMHUYECKasi CBSA3b. BUABI XMMHUYECKON CBSA3M (KOBaJECHTHAsl HEMOJSpHAs U MOJSPHAs, HOHHAS, METAJUINYecKas).
Mexanu3mbl 00pa30BaHUSl KOBAJIEHTHOM XUMHUYECKOM CBs3M (OOMEHHBIM M JOHOPHO-aKLENTOpHBIN). BomopomHnas cBs3b. BaneHTHOCTB.
DneKTpoOoTpULATENbHOCTh. CTENEHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYJIIPHOIO M HEMOJEKYJSIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTAaBa BEHIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK.
3aBHCHUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAILINYECKON PEIIETKU.

ITonste o nucnepcHbIX cuctemax. MicTuHHbIE M KOJUIOMAHBIE PacTBOPEL. MaccoBasi 10J1 BEIECTBA B PacTBOPE.



Knaccudukanusa Heopranuiuecknx coeAnHeHuii. HoMeHkinaTypa Heopranndeckux BellecTB. | eHeTrnueckas cBs3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIINX K PA3JIMYHBIM KJIacCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHUYECKUX PEakUil B HEOPraHUYECKOW M OPraHMYecKol XMMHU. 3aKOH COXPAHEHHUS MacChl
BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUH IPU XUMUYECKUX PEAKIUAX.

CkopocThb peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (hakTopoB. OOpaTuMble peakiuu. XUMHYECKOoe paBHOBecue. DakTOphl, BIUSIOININE HA
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutuyeckas auccounanus. CunbHble U crnadble 37ekTponuThl. Cpena BOJHBIX PAacTBOPOB BELIECTB: KHUCHAas, HEUTpasbHas,
LIeJI0YHAs!.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

DKcrepuMEHTAIbHBIE METOJIbI M3YYEeHHS BEUIECTB W MX IpEeBpalleHuii: AeMoHcTpauusa Tadbmun «llepuoanueckas cucremMa XMMHUYECKHUX
anemenToB . 1. MenneneeBay, n3ydeHne MOAENEH KPUCTAIUTMYECKUX PEIIETOK, HAOIIOIEHNE U OTIMCAaHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX
OTIBITOB (Pa3IokKeHHE MEPOKCHIa BOJAOPOa B MPUCYTCTBUU KaTaan3aTopa, OMpeielIeHHe CPeibl pACTBOPOB BEIIECTB C MOMOIIBIO0 YHUBEPCAIBHOT O
WHIUKATOpa, PEAKIMd HOHHOTO OOMEHa), MPOBEJCHUE MPAKTHUYECKON padoThl «BiusHue paznuyHbix (PAKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKLm».

Pacuérnsie 3anaun.

PacuéTel o ypaBHEHUAM XMMUYECKUX PEAKIIUI, B TOM YUCIIE TEPMOXUMHUYECKHE PACUEThI, pACUETHI C UCIIOJIb30BAaHUEM IMOHATHS «<MAaccoBast
JI0JIsL BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. [Tonoxenue nemetaioB B [leproanueckoit cucreme xumudeckux sneMenToB Jl. M. MenpaeneeBa u 0COOEHHOCTH CTPOCHUS
aToMoB. Ou3nUeckrie CBONCTBA HEMETANIOB. AIJIOTPOIUS HEMETAITIOB (Ha pUMepe KUCIOpoaa, cepbl, pocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BAXXHEHIITNX HEMETAJJIOB (TaJIOTE€HOB, CEphl, a30Ta, (hochopa, yriiepoaa U KpeMHUsI) U UX COSTUHEHUN (OKCHUIOB,
KHCTIOPOJICOIEPKAIIUX KUCIIOT, BOAOPOIHBIX COSAMHEHHUIA).

[IprMeHeHne BA)KHEUIINX HEMETAIIOB U UX COCUHEHUN.

Mertannsl. [lonoxxenue meramioB B llepuoanueckoit cucreme xumuyeckux snemeHToB Jl. M. MengeneeBa. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI04eK aTOMOB MeTaiioB. Obmue ¢usndeckue cporictBa MeTaioB. CIlaBbl METAJUIOB. DIIEKTPOXUMHUUECKHH Psil HAaNpsHKEHUN
METaJIOB.

XWMHYECKHE CBOWCTBA BAKHEWIINX METAIOB (HATPWH, KA, KajdbllMid, MarHWid, aJFOMUHUN, IIMHK, XPOM, JKEJIe30, MEIb) U HX
COCIMHEHU.

O61ue cnocoObl moydeHus: MeTauioB. [IpuMeHneHne MeTauioB B ObITY U TEXHUKE.

DKcrepuMeHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPALCHUI: U3yUeHHE KOJIEKINU «MeTabl M CIUIaBbl», 00pa3I[0B HEMETAIIIOB,
pelIeHre 3KCIepUMEHTANbHBIX 3a]a4, HAOMI0JACHUE U OMHCAHKUE JIEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (B3aUMOAEWCTBUE THIPOKCHUIA
QATIOMHUHHS C PACTBOPaAMH KUCIIOT | IIEJI0YeH, KaYeCTBEHHbBIE PEaKIIMK Ha KaTHOHBI METAJIIOB).

PacuérHrle 3agaun.

Pacuéte1 Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIM 00bEMY OJTHOTO U3 YIACTBYIOIIUX B PEAKIIUU
BEIIECTB, pacuéThl Macchl (00bEMA, KOJTMUECTBA BEUIECTBA) TPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.



XHMHUA U )KU3HD

Ponp xumun B 00eCrie4eHNN SKOJIOTUYECKOH, YHEPTeTHUECKOW U MUIIEBOH 0e30MacHOCTH, Pa3BUTUU MEAMLMHBL [IoOHSATHE O HAy4YHBIX
METOJlaX IMO3HAHUS BELIECTB U XMMHUYECKUX PEaKLIUM.

[IpencraBnenus 00 0OIMX HAYYHBIX MPUHIUIIAX POMBIIUIEHHOTO MOJYYEeHUs BKHEHIIINX BELIECTB.

YenoBeKk B MHUpPE BEUIECTB M MAaTEpPHUANIOB: Ba)KHEWINWE CTPOMUTEIbHBIE MaTepUalbl, KOHCTPYKIMOHHBIE MaTEpHalbl, KPacKd, CTEKJIO,
KEepaMHuKa, MaTepUabl s SJ€KTPOHUKH, HAHOMATEPUAIbl, OpPraHUYECKHE U MUHEPAJIbHBIC YIOOpECHHUS.

XuMHs U 310pOBbE YeNIOBEKa: MIPaBUiIa UCIIOIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB, MpaBuiia 0€30IaCHOTO UCIOIb30BAHUS MpENapaToB
OBITOBOM XMMHHM B IIOBCEAHEBHON KU3HU.

Me:xnpeamMeTHbIe CBS3H.

Peanunzanus MexXnpeaAMETHBIX CBA3EH IpU U3y4eHUH O0Iel 1 HeopraHuYecKol XuMHHU B 11 Ki1acce oCylecTBIseTCs Yepe3 UCII0Ib30BaHHe
KaK OOLIMX €CTECTBEHHO-HAYUHBIX MIOHATUH, TaK U IIOHATUH, SBISIOLUIUXCS CHCTEMHBIMHU JJI51 OT/AEJBHBIX [TPEIMETOB €CTECTBEHHO-HAYUYHOT'0 IIUKJIA.

OOu1re ecTecTBEHHO-HAyYHbIe NMOHATHUS: HAyYHBIH (haKT, TUIOTE3a, 3aKOH, TEOpHs, aHAJIM3, CUHTE3, KJIAacCU(PUKAIMS, TePUOIUYHOCTD,
Ha0JII0/IeHUE, SKCIIEPUMEHT, MOJIEIUPOBAaHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: marepus, SHEprusi, Macca, aToM, IEKTPOH, IIPOTOH, HEWTPOH, MOH, WU30TOI, PaAHMOAaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUM
YPOBEHbB, BEIIECTBO, TEJI0, 00BbEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3NIECKHUE BEIIMYMHBI U €IMHUIIB KX U3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTemMa, buocdepa, Makpo- ¥ MUKPOJIEMEHTbI, BATAMUHbI, 0OMEH BEILECTB B OPraHU3ME.

I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHomorusa: XuUMHUYECKas IPOMBIIUIEHHOCTb, METAJLUIYprus, IPOU3BOJACTBO CTPOUTEIBHBIX MAaTEPHUANIOB, CEJIBCKOXO3SMCTBEHHOE
MIPOU3BOJICTBO, MUIIEBAsI MPOMBIIIIEHHOCTD, (hapMalleBTHUeCKas POMBIIIIEHHOCTh, IPOM3BOJCTBO KOCMETHUECKHUX IPENapaToB, IPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB, SJIEKTPOHHAS IIPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMEI 110 XMMHWN HA FA30BOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUs K pe3ydbTaTaM OCBOCHHUS OOYYAIOIUMUCS TMPOTPaMM CpEIHEro oOmero obpazoBaHUs
(IMYHOCTHBIM, METANpeAMETHBIM M TNpeAMETHbIM). HayuHo-meToanueckoil OCHOBOW uis pa3paOOTKU IIAHUPYEMBIX pPe3ylIbTaTOB OCBOCHUS
POrpaMM CPETHETO O0IIeT0 00pa30BaHUs SBISETCS CUCTEMHO-IEATEIBHOCTHBINA MOIXO/.

B cooTBeTCTBUM ¢ CUCTEMHO-/IEATEIbHOCTHBIM MTOIX0/IOM B CTPYKTYpE JINYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPEAMETa «XUMUS HAa YPOBHE
CpeIHero o0mero 00pa3oBaHus BBICICHBI CIICTYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOUIMMHCS POCCUUCKON TPaKTAHCKOM MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIbHOCTH H
CaMOOIPEIEICHHUIO;

HaJIM4YMe MOTHBALIUU K 00YYEHUIO;

I[EJICHANIPABIICHHOE Pa3BUTHE BHYTPCHHUX YOCKIICHUH JIMYHOCTH HA OCHOBE KJIFOYEBBIX IICHHOCTEH M MCTOPUYCCKUX TPAAUIMi 0a30BOM
HAyKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCSI B CBOCH JICATEILHOCTH IICHHOCTHO-CMBICIIOBBIMH YCTAaHOBKaMH,
MPUCYIIUMHU [ETOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJTMYUE TIPABOCO3HAHUS IKOJIOTUIECKON KYJIBTYPHI M CIIOCOOHOCTH CTaBUThH IIEJIM U CTPOUTH KU3HECHHBIC TUTAHEI.

JIM4HOCTHBIE PE3yIbTaTBl OCBOCHUS TpeaMeTa «XUMUsS» JOCTUTAIOTCS B EAWHCTBE YYCOHOW W BOCHHUTATEIHHOW JIESATCIHHOCTH B
COOTBETCTBUU C T'YMaHUCTHYECKHMH, COLIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU M HJeallaMUd POCCHICKOTO TPa)KTaHCKOTO
oOmiecTBa, MPUHATHIMH B OOIIECTBE HOPMAMH W TIPAaBHJIAMH TIOBEICHUS, CIOCOOCTBYIONIMMH TIPOIlECCaM CAaMOIO3HAHHS, CAMOPAa3BUTHS U
HPABCTBEHHOT'O CTAHOBIIEHUS JINYHOCTH O0yUYAIOLIUXCS.

JIM4HOCTHBIE pPE3ybTaTBl OCBOCHHS TpeaMeTa «XHMHS» OTPaKaroT C(HOPMHPOBAHHOCTH OMBITA IMO3HABATEIILHOM M TMPAKTHYCCKOU
NEeSTENIbHOCTH 00YJarOIIMUXCs 0 Peau3alii IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHUSA:

OCO3HaHUs 00YUAIOIUMUCS CBOMX KOHCTUTYIIHOHHBIX TIPaB U 00S3aHHOCTEH, YBAXKEHHSI K 3aKOHY U TPAaBOMOPSIKY;

MIPEJICTABJICHHS O CONMAIBHBIX HOPMaX M MPaBUIaX MEKINIHOCTHBIX OTHOIIECHUH B KOJIJICKTHRBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NIEATEIBHOCTH MPHU CO3/IaHUU yYEOHBIX MPOEKTOB, PEIICHUHN YYeOHBIX W MO3HABATENbHBIX 3ajad,
BBITIOJTHCHHH XUMHYECKHX YKCIICPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh W MPUHUMATh MOTHBBI, HAMEpPEHUS, JIOTUKY M apTryMEHTHI APYTUX NpU aHaJdu3e pa3inyuHbIX BHUJIOB y4eOHOU
JIESITEIIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIICHUS K UCTOPUIESCKOMY W HAYYHOMY HACIICINI0 OTCYCCTBCHHON XUMHUM;

YBaKCHHSI K MPOLIECCY TBOPUYECTBA B 0OJIACTH TEOPHUH U MPAKTUYECKOTO MPUMEHEHHSI XUMHH, OCO3HAHUS TOTO, YTO TIOCTHXKEHUS HAYKU €CTh
pe3yNbTaT AUTENbHBIX HA0II0IEHUH, KPOMOTIUBBIX IKCIEPUMEHTATbHBIX TIOMCKOB, IIOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTHUKOB;

WHTEpeca U MO3HABaTEeIbHBIX MOTHBOB B MOJYYCHHH W MOCIEAYIONIEM aHaIu3e WH(GOPMAIIUU O MEPEIOBBIX JOCTHUKCHHUSIX COBPEMEHHOM
OTEUYCCTBCHHOM XUMUH;



3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYallUH, CBA3aHHBIC C XMMHUYECKHMMHM SIBICHUAMU, U MPUHUMATh OCO3HAHHBIC PEIEHUS, OPUEHTHUPYICHh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTU OLICHMBAaTh CBOE MOBEJCHHE W MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE
IIOCJIEICTBUM 3TUX IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MMOHVMAHUS [EHHOCTEH 30pOBOTO M 0€30MacHOTO 0o0pa3a >KU3HHU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOUIICHHS K COOCTBEHHOMY
buznueCcKOMyY U IICUXUYECKOMY 37I0POBbBIO;

coOIoIeHUS TTPaBUII 0€30MacCHOTr0 OOpaIlleHus C BEIIeCTBAMU B OBITY, TOBCEITHEBHOM JKU3HU U B TPYAOBOI 1€ATEIHHOCTH;

MMOHMMAaHUS LIEHHOCTH TPaBWJI WHIUBUIYAIIBHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBEICHUSI B CUTYAIUSAX, YIPOXKAIOIIUX 3J0POBBIO U
JKU3HU JTIOACH;

OCO3HaHUS MOCJICICTBUM U HETIPUSATHUS BPEIHBIX MMPUBBIYEK (YIIOTPEOIECHUS aJIKOTr0JIsl, HAPKOTHUKOB, KYpeHHS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B YIeOHO-HCCIIEIOBATEIBCKON IEATEIHHOCTH, OOIIIECTBEHHO TOJIE3HOM, TBOPUECKON U JPYTHUX BHIAX
JIeSATEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE yYaCTHE B PEIICHUH MPAKTUYECKUX 3a]1a4 COIMATIbHOM HAMPABICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUeHUI0 PO ecCcHil pa3InyHOro poJia, B TOM YHCIIE Ha OCHOBE MPUMEHEHHSI TPEIMETHBIX 3HAHUI M0 XUMHH;

YBaXXEHUS K TPYAY, JIOISIM TPpyJa U pe3yJibTaTaM TPYI0BOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHIYAlbHON TpaeKTopuu oOpa3oBaHMs, Oyaymiel mpodeccuu U peamu3aliil COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEHN K XUMHUHU, UHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS

9KOJIOTUYECKH 11€71eCO00Pa3HOT0 OTHOMICHUS K TIPUPO/IE, KaK UCTOYHHUKY CYIIIECTBOBAHUS KU3HHU HA 3eMIIE;

MOHUMAHUS TJIO0ABHOTO XapakTepa JKOJIOTUYECKUX MpoOieM, BIUSHUS SKOHOMHUYECKHX MPOIIECCOB HA COCTOSIHHE MPUPOAHON H
COLMAITBHOM CPEJIbI;

OCO3HaHUs HEOOXOUMOCTH UCTIONB30BaHUS JOCTIKEHUN XUMHHU IS PEIICHHUS] BOIIPOCOB PAIlMOHATBHOTO MIPHUPOIONIONB30BaAHUS;

AKTUBHOTO HETIPUATHS JEUCTBUH, MPUHOCSIIMX BpPEIl OKPYKAIOIIEH MPUPOTHON cpene, YMEHHsS MPOTHO3MPOBATH HEOIArONpHUsSTHHIE
SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX AEUCTBUI U IPEeIOTBpaIlaTh UX;

HaJU4Msl Pa3BUTOTO DKOJOTHYECKOTO MBIIMUICHHS, YKOJOTHUYECKOW KYIbTYphI, OMBITA JEATEILHOCTH SKOJOTUUYECKOW HANpaBIECHHOCTH,
YMEHHsI pyKOBOJICTBOBATHCSI UMH B MIO3HABATEIHLHOW, KOMMYHHKATUBHOM M COITUATBHOMN MPAKTHKE, CIOCOOHOCTH 1 YMEHH ST aKTUBHO IMMPOTUBOCTOSITh
U7E0JI0ruu XeMopoouu;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHOW MPAKTHKU;

MOHUMAHUS CHENU(PUKA XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU PAUOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3AaHHUU
LEJIOCTHOTO MPEICTaBICHHs 00 OKpYXKalolleM MUpE Kak O €IMHCTBE MPUPOJIbl U YEJIOBEKA, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN U PEeLICHUH
po0OJIeM COXPAHEHHUS IPUPOTHOTO PABHOBECHS;



yOeKIEHHOCTH B 0CO00 3HAUMMOCTH XUMHH JJIsl COBPEMEHHOH IMBMIIN3AIMH: B €€ TYMaHHUCTHUECKON HAIIPAaBICHHOCTH U BYKHOM POJIH B
CO3/IaHMM HOBOH 0a3bl MaTepUANBbHOM KYJIBTYpBI, PEIICHHUH TIOOAJBHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSI UEIOBEUYECTBA — CBHIPHEBOH,
SHEPreTUYECKOM, MUIIEBON U SKOJIOTHYECKON 0E€30IacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00CCIICYCHUH YCIOBUH YCIEUIHOTO TPYya M YKOJIOTHIECKU
KOM(OPTHOM KU3HU KXKIOTO WieHa 00IEeCTBa;

€CTECTBEHHO-HAyYHOH IPaMOTHOCTH: NOHMMAaHHS CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
HCII0JIB30BAaTh I1OJIY4aCMbIC 3HAHUA IJIA aHAJIN3a U O0OBSICHEHMS ABJICHUHN OKpYXKaromero Myupa U NpoucCxoasaiuux B HEM H3MeH€HHﬁ, YMCHUA A€J1aTh
000CHOBaHHBIE 3aKJIIOYCHHUS HA OCHOBE HayYHBIX ()aKTOB M MMEIOIINXCS JAHHBIX C LEIIBIO ITOJTyYEeHHUS TOCTOBEPHBIX BBHIBOIOB,;

CIIOCOOHOCTH CaMOCTOATENLHO UCIIOIb30BaTh XUMUYECKUE 3HAHUSA AJId pCUICHU A HpO6HeM B pCAJIbHBIX JKU3HCHHBIX CUTYAIIUAX;

MHTEpeca K MO3HAHHIO U HCCIIEIOBATEIILCKON IS TEIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY 0Opa30BaHHIO M CaMOOOPa30BaHMIO, K AKTUBHOMY ITOJIyYEHUIO HOBBIX 3HAHUH 110 XUMHUH B
COOTBECTCTBHUHU C ) KU3HCHHBIMU HOTp€6HOCT$[MI/I;

UHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3sInuHbIX chepax npodeccHoHaNbHON 1S TeTbHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHHS YIeOHOTO TpeaMeTa « XMMUs» Ha YPOBHE CPEHETO 00IIero o0pa3oBaHus BKIIOYAOT:

3HaYUMBbIe A1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCA MEXKIUCHUIUIMHAPHBIE (MEXIpEeIMETHbIe) OOIleHayYHbIe MOHSITHS,
OTpPaXKaIOIINUE 1EJTOCTHOCTh HAYYHOM KApTHHBI MHpa U CHEeNU(PUKY METOJO0B TO3HAHHWS, MCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax (marepus,
BEIIECTBO, DHEPIHsl, SBIEHUE, MPOIIECC, CHCTeMa, Hay4YHbIH (DaKT, TMPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOJI0ZICHUE, U3MEPEHUE, DKCTIEPUMEHT U APYTHE);

yHHUBepCalIbHbIe YyueOHble eHCTBUS (TIO3HaBaTeNbHbIE, KOMMYHHKAaTHUBHBIC, PETyIATHBHBIE), oOecrneunBaromue (HopMHUpPOBAHHE
(G YHKIIMOHATBLHOM TPAaMOTHOCTH U COITUATIBHOM KOMITETEHIIMH 00 Yy4YarOIINXCs;

CIOCOOHOCTH 00YUAIOIUXCS UCTOIh30BaTh OCBOSHHBIE MEXIUCIUILTHHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAIbHBIC YUeOHBIC
JICUCTBUS B TO3HABATEIbHOW M COLIMAIIbHON ITPAKTHKE.

MeTtanpeamMeTHble pe3ylbTaThl OTPAKAIOT OBIAJCHHE YHUBEPCATBHBIMH Yy4YEOHBIMH [MO3HABATEIBHBIMU, KOMMYHHKATUBHBIMU H
peryJIsSaTUBHBIMU JICHCTBHUIMHU.

OBjaieHHe YHUBEPCAJIbHBIMHI Y4eOHBIMU NMO3HABATEJIbHBIMU 1€ CTBUSMMU:

1) 6a3oBble JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBAThH U aKTyaIH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPEACNSTh ILENN JEATeIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM HX JOCTH)KEHUS, COOTHOCHTH pPE3YyJbTaThl JECSATEIBHOCTH C
IMOCTaBJICHHBIMU LEIISIMH;

KCIMOJIb30BaTh MPHU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIUICHUS — BBIJIETATh XapaKTEPHbIE TPU3HAKH MOHATUN U YCTAHABIMBATH UX
B3aMMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHITHS 1711 OOBSICHEHUS OT/IETbHBIX (PAKTOB U SBICHUI;

BBIOMPATh OCHOBAHUSI M KPUTEPUH TSI KIACCU(UKAITUN BEIIECTB U XUMUYECKUX PEAKITU;

YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXKITY U3YyUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYXKACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, 1O aHAJIOTHH), BBIABISITh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B
paccMaTpuBaeMBbIX SIBICHUSIX, (DOPMYIUPOBATH BHIBOIBI M 3aKITIOUCHHS,



IPUMEHATh B IIPOLIECCE IO3HAHUS, MCIOJb3yeMble B XHMHUHU CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, NPeoOpa3oBbIBaTh MOJEIIbHBIE
NPEICTaBICHUS — XUMHUYECKUI 3HAK (CHMBOJI) JIEMEHTa, XUMHUYEcKasi (popMyia, ypaBHEHHE XUMHUECKOW PEaKIUH — MPH PEUICHUU Y4eOHBIX
IIO3HABATEJIbHBIX U IPAKTUYECKHX 3a/1a4, IPUMEHATh Ha3BaHHBIE MOJIE/IbHbIC IIPEICTABIECHUS Ul BBIABICHHS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX
BELIECTB U XMMHUYECKUX PEAKLIUM.

2) 0a3oBble HCCJIeA0BaTeIbCKHE HeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILECTB U XUMUUYECKUX PEaKLIUi;

(GbopMyIMpOBATh LIEIH U 3a/1a41 UCCIIEI0BAHUS, UCIIOIb30BAaTh IIOCTABIEHHBIE U CAMOCTOSITENBHO C(HOPMYIUPOBAHHbIE BOIIPOCHI B KAUE€CTBE
MHCTPYMEHTA MO3HAHUS M OCHOBBI 17151 (JOPMHUPOBAHUS TUIIOTE3HI 110 MIPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJaJIeTh HABbIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAaHMS M IPOBEJCHMUS YUYCHMUYECKHMX OHKCIEPHUMEHTOB, COBEPLICHCTBOBATb YMEHHUs
HaOJIr0aTh 3a XOJOM IIPOLECcCa, CaMOCTOSTENBHO IMPOrHO3UPOBATh €ro pe3ynbTaT, (popMynupoBaTb OOOOLIECHHS W BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHUS, COCTABIISTH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON paboTe;

IpUoOpeTaTh OMNBIT YYEHUYECKOM HCCIEeI0BaTEIbCKOW M IPOEKTHOM JEeATEIbHOCTH, NPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOI0B TO3HAHMUSL.

3) paGora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(POpMAIuM (HAYyYHO-TIOMYJISpHAs JIMTEpAaTypa XUMHUYECKOTO COJIEpYKAHHS, CIHPaBOYHBIC
nocoOusi, pecypcsl MHTepHeTa), aHanM3UpPOBaTh MH(OPMAIMIO PA3JIMYHBIX BHUJIOB U (OPM IMPEICTABICHHS, KPUTUYECKU OLIEHUBATh €&
JIOCTOBEPHOCTH M HEITPOTUBOPEUNBOCTD;

(GbopMyIMpOBATH 3aIPOCH] ¥ IPUMEHSTH PA3IUYHbIE METO/IbI ITPU MOUCKE M 0TOOpe H(pOopMalUK, HEOOXOAUMOM JUIs BBIITOJTHEHUS Y4eOHBIX
3aJ1a4 ONPEECIIEHHOTO TUIIA;

pUOOPETaTh OMBIT UCIOJIb30BAaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMy IpelcTaBieHUs] UHpopManuu (CXeMbl, rpaduKu, AUarpaMMbl, TaOIULbI, PUCYHKH U
Apyrue);

MCIO0JIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPH paboTe ¢ XUMHUYECKOM HH(OpMaLUel: IPUMEHATh MEXIpeaMETHbIE (U3nueckue u
MaTeMaTHYeCKUe) 3HaKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATypbl, HOMEHKJIATYDPY;

HCIOJIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATIISITHOCTH.

OBnageHne yHMBepCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMU:

3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYX/JaeMOil TeMbl B XOJ€ AHajiora W/WIM JUCKYCCHM, BBICKa3bIBaTh HJIeU, (OPMYJIHPOBATh CBOU
IPEJI0KEHUS OTHOCUTEIBHO BBINIOJIHEHMSI IPEIOKEHHOM 3a/1auH;

BBICTYIATh C MIpe3eHTaIlel pe3yabTaTOB M03HABATEIbHON AESITETFHOCTH, MOTYYEHHBIX CAMOCTOSTENIHHO HMJIK COBMECTHO CO CBEPCTHUKAMU
IPY BBIOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKON pabOoThI MO UCCIEIOBAaHUIO CBOMCTB M3y4YaeMbIX BEIECTB, PEAN3alUN YUeOHOTO
poekTa U GOpMYIUPOBATH BHIBOJBI MO pe3y/bTaTaM MPOBEIEHHBIX UCCIIEIOBAaHUI MyTEM COTJIAaCOBaHMSI IO3UIIMHA B X0Je 00CYKAeHHs U oOMeHa
MHEHUSIMHU.

OBnaL[e}me YHMBEPCAJAbHBIMMU PEryjasaTUBHBIMUA JeHCTBUSIMM:



CaMOCTOATENIbHO IUIAHUPOBATh U OCYILLIECTBIATH CBOIO IT03HABATENBHYIO I€ATEIbHOCTD, ONIPEAEIss €€ LeNIH U 3aJa4H, KOHTPOJIUPOBATh U 110
Mepe HEOOXOMMOCTH KOPPEKTUPOBAThH MpeIaracMblii allTOPUTM JCHCTBHUI MPHU BBIOJHEHUN YYeOHBIX U MCCIIEIOBATEIBCKUX 3aj1a4, BRIOUPATh
Haubosee 3 HEeKTUBHBINA CIOCO0 WX pelIeHUs ¢ yYETOM MOJIyYE€HHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILIECTBISATH CAMOKOHTPOJIb CBOEH EATEIbHOCTH HA OCHOBE CaMOaHalIn3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenMeTHBIe pe3ybTaThl OCBOECHU Kypca «OpraHudeckas XUuMUs» OTPaXaroT:

Cc(OPMHPOBAHHOCTh TPEICTABICHHA O XUMHUYECKOW COCTABISIONICH €CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, POJIM XUMHUH B IO3HAHHU
SBJICHUNA NPUPOAbI, B (POPMUPOBAHMM MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€ (YHKIHMOHAJIBHOM I'PaMOTHOCTH, HEOOXOIMMOW MJsl peLIeHHs
NPaKTUYECKHX 33/1a4 U KOJOTHYECKH 0OOCHOBAaHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO M IPUPOIHOM cperie;

BJIaJICHHE CUCTEMON XMMHUYECKUX 3HAaHUI, KOTOpas BKJIKOYAET: OCHOBOIMOJIATAIONIUE MOHATUS (XUMMUYECKUN 3JIEMEHT, aTOM, JIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIA, BAJICHTHOCTD, JIEKTPOOTPHULIATEIBHOCTh, XUMUYECKas CBA3b, CTPYKTYpHas popmyina (pa3BEpHyTas U COKpallEHHAs),
MOJIb, MOJIIpHAs Macca, MOJISIPHBINA 00BEM, YIIIepoHbIN CKeleT, (yHKIHMOHATIbHAS IPYIINa, PAJUKall, H30MEepHUsi, H30MEphl, TOMOJIOIHUYECKUH P,
TOMOJIOTH, YIJIEBOAOPOIBI, KHUCIOPOA M a30TCOACPKAINME COCAWMHEHHsS, MOHOMEp, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJECKYJISIPHBIC
COCMHEHHMs); TEOPHH M 3aKOHBI (TEOpUsl CTPOCHUsI OpraHuueckux BemiectB A. M. BytiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIME B OCHOBE NOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH
XUMHUYECKHX SBICHUH, (PAKTOIIOTHYECKHE CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJyYCHUH U O€30IIaCHOM HMCIOJIb30BaHUH BaXKHEHUIIIMX OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM NEATEIHHOCTH YEIOBEKa;

C(OPMHPOBAHHOCTh YMEHUH BBISBIATh XapakTepHble NPU3HAKM TOHATUH, YyCTaHABIMBaTh MX B3aMMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIINE IMOHATHS IIPA ONIMCAHNUN COCTaBa, CTPOCHUS U IIPEBPAILECHUN OPraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIOJNb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsI COCTaBJIEHUS MOJIEKYNSPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaIEHHON) (pOpMYIT OpraHMYECKHUX BEIIECTB U ypaBHEHUIN XMMHUUECKHUX peaKui, N3rOTaBINBATh MOJIENIN MOJIEKYJ OPraHUYEeCKUX BEIIECTB s
WJUTFOCTPALIMHY UX XMMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCT YMEHHMH YCTAHABJIMBATH IMPHHAICKHOCTh H3YYCHHBIX OPraHMYECKHX BEIIECTB IO HMX COCTAaBYy M CTPOCHHUIO K
OIpeNIeNIEHHOMY KJIACCY/TpyIIe COEANHEHUH (YIJIEBOIOPOIbl, KUCIOPOI U a30TCOAEPKAIINE COCAMHEHNUS, BBICOKOMOJIEKYJIISIPHBIE COEIMHEHHUS),
JlaBaTh UM Ha3BaHMA Mo cucreMaTnueckoi HoMmeHkiarype (IUPAC), a Takxke NMpUBOAWTH TPUBUAIBHBIE Ha3BaHUS OT/AEIbHBIX OPraHUYECKUX
BEIECTB (ITUJIEH, MPOMUJIEH, alleTHIeH, YTUJIEHTINKONIb, MIHLIEPHH, (EeHO, (opManbAeru, alueTalbIerusl, MypaBbUHas KHUCJIOTa, YKCYyCHas
KHCJIOTa, OJICMHOBAs KUCIIOTa, CTEApUHOBAsI KUCIIOTA, TII0K03a, (PpyKTO3a, KpaxMal, [eJUTr0JI03a, TTIUIHH);

c(OpPMUPOBAHHOCTH YMEHUS ONPEAETATh BUABI XUMUYECKOU CBS3U B OPraHUYECKUX COEIMHEHUSAX (OIMHAPHbBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHUS NPUMEHATh IOJOXKEHUS TEOPHHM CTPOCHMs OpraHmdeckux BemectB A. M. ByrnepoBa mis oObsicHeHUs
3aBHCHUMOCTH CBOWCTB BEUIECTB OT UX COCTaBa U CTPOCHHMS; 3aKOH COXPAaHEHHS MACCHI BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI XapakTepu3OBaTh COCTaB, CTpOEHHE, (U3NYECKHE M XUMHUYECKHE CBOMCTBAa THIHMYHBIX MpPEJICTaBUTEICH
pa3IMYHBIX KJIACCOB OpPraHMYECKHX BEIECTB (METaH, 3TaH, 3TWJIEH, IPOIWIEH, alleTHIeH, OyTagueH-1,3, metminOyraaueH-1,3, OeH30i1, METaHO,
3TAHOJI, TUJICHTJIUKOIIb, TIIMLEPUH, (EHO, alleTaIbeTUA, MypaBbHHAsA U YKCYCHAs KHCJIOTHI, TJIOK03a, KpaxMaJ, LeJII03a, aMIHOYKCYCHAs



KUCIIOTA), WUTIOCTPUPOBATh T'€HETHYECKYIO CBSA3b MEXIy HHMH YPaBHEHHSMH COOTBETCTBYIOIIMX XHMHYECKHX PEaKIHH C HCIOJIb30BaHHUEM
CTPYKTYPHBIX (OPMYII;

cOPMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh MCTOYHHKH YTJIEBOJOPOJHOTO CHIpbs (He(Th, MPHUPOIHBIA ra3, Yroib), CIIOCOOBI HX
nepepadoTKU U MPAKTHYECKOE MPUMEHEHUE MPOTYKTOB MepepaboTKy;

cOpMUPOBAHHOCTH YMEHUH POBOANUTH BBIYHUCIICHHS 10 XUMHUUECKUM YPaBHEHUSAM (Macchl, 00bEMa, KOJMUECTBA UCXOJHOTO BEIIECTBA WIIN
IPOIYKTa PEaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJHMUECTBY OJJHOTO U3 MCXOJIHBIX BELIECTB MM MPOIYKTOB PEAKIIUN);

cpOpMUPOBAHHOCTH YMEHUH BJIaI€Th CHCTEMOM 3HaHHI 00 OCHOBHBIX METO/IaX HAYYHOTO [TO3HAHHUSI, CTIOJIB3YEMBIX B XUMHH ITPU U3Y4CHUU
BEIIIECTB M XUMHUYECKUX SBJICHU (HaOII01eHIe, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHHE), UCIIOJIb30BATh CUCTEMHBIE XUMUYECKNE 3HAHUS JUIS
NPUHSTHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYaIMsIX, CBA3aHHBIX C BEIIECTBAMH U MX MPHUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHHI COOTIOIATh MPaBHJIa TOJIB30BAHUS XMMUYECKOW ITOCYI0N H JTaOOpaTOPHBIM 000pYyJOBAaHHEM, a TAK)Ke IIPaBUiIa
00palieHus ¢ BeIECTBAMU B COOTBETCTBHH C HHCTPYKIIUSMH IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHYECKHX OIBITOB;

CcOPMUPOBAHHOCTh YMEHUH IUIAHMUPOBATh M BBHINOJHATH XMUMUYECKUH OSKCIIEPUMEHT (TPEeBpAlICHUS] OPraHMYECKUX BELIECTB NpPHU
HarpeBaHuH, MOJTYYCHUE YTUIICHA U U3YYEHHE €TO CBOMCTB, KaueCTBEHHbIE PEaKIIUN OPTaHNYECKUX BEIIECTB, ICHATypaIHsl OCIKOB IPH HArPEBaHUH,
[[BETHBIC PEAKUUH OEIKOB) B COOTBETCTBHM C IPAaBWIAMH TEXHHKHM OE30MACHOCTH NpW OOpalieHHH C BEIIECTBAMH H JIAOOpaTOPHBIM
000pyIOBaHUEM, TMPEICTABIATh PE3YNIbTaThl XHMHYECKOTO SKCIIepUMEHTa B (opme 3amucu ypaBHEHUH COOTBETCTBYIONIMX pEAaKUUH |
(OopMyIHpPOBaTH BEIBOABI HA OCHOBE ITHX PE3YJILTATOB,;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XMMHYECKYI0 HH()OPMAIUIO, MOTYyYaeMyl0 W3 Pa3HBIX MCTOYHHKOB (CpEICTBa
MaccoBoi uHpopmanuu, IHTEpHET U APYyrux);

cpOpMUPOBAHHOCTh YMEHHUH COOMIOIATH MPaBHJIa SKOJIOTHUECKH 11EJIeCO00Pa3HOT0 OBEICHHS B OBITY M TPY/AOBOM EATEIBHOCTH B IEIIX
COXpPaHEHMsI CBOETO 3/I0POBbS M OKpYXarolled MPpUPOTHON Cpebl, 0OCO3HABATh OMACHOCTh BO3AEUCTBHS Ha >KHMBbIE OPraHU3Mbl ONpPEAeIEHHbBIX
OpPraHWYeCKHX BEIIECTB, MOHMMAs cMbIca Tokaszarens [1JIK, moscHsTh Ha mpuMepax CrocOObl YMEHBIICHUS M TPEAOTBPAIICHUS WX BPEIHOTO
BO3/ICUCTBUS Ha OPraHU3M UYEJIOBEKa;

TSt 00YYaIOIIMXCS C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3JI0POBbsI: YMEHHE IPUMEHSTh 3HAHUS 00 OCHOBHBIX JTOCTYITHBIX METOAAX MTO3HAHUS
BEIIECTB U XMMHUYECKHX SIBIICHUI;

TUISL CIIETIBIX M CTa0OBUAAMINX OOYYaAIOIIMXCs: YMEHHE HCIOIb30BaTh pelbepHO-TOueuHyI0 cucteMy obo3Hadenuit JI. bpaitns mis 3anucu
XUMHUYECKHX (POPMYIL.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl 0OCBOCHUS Kypca «O011ast 1 HeOpraHMUecKasi XUMHs OTPaXKaroT:

c(OPMUPOBAHHOCTh NPEJACTABICHUN: O XMMHYECKON COCTaBISIOLIEH €CTEeCTBEHHO-HAyYHOW KapTUHBI MUpPA, POJIU XMMHHU B MO3HAHHUH
SBIICHUH TPUPOAbI, B (OPMHUPOBAHUU MBILIUIEHUS U KYJIbTYPbl JMYHOCTH, €€ (YHKIIMOHAJIBHONH T'PaMOTHOCTH, HEOOXOAWMOW MJIS pelieHHs
MPAKTUYECKHX 3a7a4 ¥ SKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 37I0POBbIO M PUPOIHOM CpEIE;

BJIaJICHHE CUCTEMOI XUMUYECKUX 3HAHUN, KOTOpasi BKIIFOYAET: OCHOBOIIOJIATAIOIIIE MMOHATHS (XMMUYECKUNA JIEMEHT, aToM, U30To, S-, P-,
d- 2yeKTpOHHBIC OpOWTANIN aTOMOB, MOH, MOJEKYyJa, MOJb, MOJSIPHBIH 00BEM, BAICHTHOCTB, JIEKTPOOTPUIATEILHOCTD, CTEIICHb OKHCICHHS,
XUMHYECKas CBsI3b (KOBAJECHTHAs, MOHHAs, METAJNINYECKas, BOJOPOAHAsA), KPUCTAJUIMUECKAs pEeIIETKa, TUIIbI XUMUYECKUX pEeakLui, pacTBoOp,
JNEKTPOJIMTHI, HEAIEKTPOJIUTEL, MIEKTPOIUTHYECKAsT TUCCOLMALNAS, OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHYECKON PEaKIIMHA, XUMHUYECKOE



PaBHOBECHE); TCOPHH M 3aKOHBI (TCOPHS AIEKTPOJUTHUECKON UCCOIMAINY, Tepuoandeckuii 3akoH J[. 1. MenneneeBa, 3aK0OH COXpaHEHHUS MacChl
BELIECTB, 3aKOH COXPAHEHMs] W IPEBPALICHUS SHEPrUM NPU XMUMHUYECKHUX PpEaKLUIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHM S3BIK XUMHH,
MHPOBO33PECHUYECKHE 3HAHUS, JIC)KAIIHE B OCHOBE TTOHMMAaHUS IPUYMHHOCTA U CHCTEMHOCTH XUMUYECKHUX SIBICHHUH, PaKTOIOTHYECKHUE CBEICHUS O
CBOMCTBAxX, COCTaBe, MOJYYCHUH B 0€30MaCHOM HCIOJIB30BAHUN BAXHEHUIINX HEOPTaHUYECKHUX BEIIECTB B OBITY W MPAKTHYECKOW ACSITEIHLHOCTU
YEJIOBEKA;

C(i)OpMI/IpOBaHHOCTB yMeHI/IfI BbIABJIATE  XApPAaKTCPHBIC IIPU3HAKU HOHHTHﬁ, YCTaHAaBJIMBATb WX B3aWMMOCBA3b, MCIIOJIB30BATh
COOTBETCTBYIOIIME MOHATHS TIPU ONMMCAHUN HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOIB30BaTh XMMHUYECKYIO CHMBOJMKY JUIsI COCTaBJICHHS ()OPMYJ BEIIECTB U YPAaBHEHUH XMMHUYECKHX
peakiuii, cuctemaruueckyro HoMeHknatypy (IUPAC) u TpuBuansHble Ha3BaHUS OTJEIbHBIX HEOPTAaHUYECKUX BEUIECTB (yrapHbI ras, yriieKHCIbIi
ra3, aMMHaK, ran€Has u3BecTb, HerameéHasi H3BeCTh, MUThEBAs COZA, MUPUT U APYrue);

C(i)OpMI/IpOBaHHOCTI) }’MCHI/Iﬁ OIpCACIIATh BAJICHTHOCTD U CTCIICHD OKUCIICHUA XUMHWYCCKUX 3JICMCHTOB B COCAMHCHUAX Pa3JIMIHOI0 COCTaBa,
BHJI XMMHUYECKON CBs3M (KOBAJICHTHAs, MOHHAs, METa/UIMYECKas, BOJOPOJIHAS) B COCAMHEHUAX, THUIl KPUCTALINYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (ATOMHas, MOJIEKYJISIpHAsi, MOHHAs, METAJUIMUECKast ), XapaKTep Cpeibl B BOJHBIX paCTBOPAaX HEOPraHUYECKUX COEIMHEHUM;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIJIC)KHOCTh HEOPTaHUYECKHUX BEIIECTB 10 UX COCTaBY K OIMpeIeIEHHOMY KJlaccy/Tpymme
COeMHEHUH (ITPOCTHIC BEMIECTBA — METAILIBI U HEMETAJUTBI, OKCH/IbI, OCHOBAHUSI, KUCIOTHI, aM()OTEPHBIC THAPOKCHJIBI, COJIH);

chOpPMUPOBAHHOCTh yYMEHUW pacKpbIBaTh CMbBICH mepuoanyeckoro 3akona JI. WM. MenzaeneeBa U JEeMOHCTPHPOBATh €ro
CUCTEMATHU3UPYIOIIYIO, O0BSCHUTENbHYIO U IPOTHOCTUYECKYIO () YHKIUY;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX 3NeMeHTOB 1—4 mepuonoB llepuonnueckoit
cucTteMbl xumu4yeckux 3nemeHtoB J[. M. MeHaeneeBa, MCIONb3ysl MOHATHS «S-, P-, O-2JIEKTPOHHBIC OPOUTAINY», «IHEPTETUUYCCKUE YPOBHMY,
OO0BSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XUMUYECKUX DJIEMEHTOB U UX COEIMHEHUH Mo mepuoaaM u rpymmnaM [lepuoanyueckoil cuctemsl
xumuueckux asemenToB JI. . Meneneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTeprU30BaTh (OMUCHIBATH) OOIIIE XUMUUECKHE CBOMCTBA HEOPTAHUYECKUX BEIECTB Pa3IMYHbBIX KIIACCOB,
MOATBCPKAATE CYHICCTBOBAHUC T€HETUYECKOU CBS3U MCKAY HCOPraHM4YCCKUMH BCHICCTBAMU C IIOMOMIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIHX
XUMUYECKUX PEaKIUi;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(UIMPOBATh XMMUYECKUE PEAKLUUU IO Pa3IUYHBIM TNpU3HAKaM (YHCIy U COCTaBy pearupyrouux
BEIIIECTB, TEIUIOBOMY (G (DEKTY peakinu, U3BMEHEHUIO CTENIEHEH OKUCIICHHS SJIEMEHTOB, O0OpPaTUMOCTH PEAKIINH, YIaCTHIO KaTaanu3aTopa);

c(OPMUPOBAHHOCTh YMEHHI COCTABIISATh YpaBHEHUS peaKUUi pa3IUYHbIX THUIIOB, IOJHBIE U COKpAIIEHHBIE YPAaBHEHU S peakuii HOHHOTO
oOMeHa, YUUTHIBasI YCIOBUS, MPU KOTOPBIX 3TH PEAKIINH UIYT A0 KOHIIA;

CCbOpMI/IpOBaHHOCTB YMeHI/Ifl MMPOBOAWTE PEAKIHU, MMOATBCPNKIAAIOIINUC Ka4eCTBEHHLI COCTaB Pa3IMYHBIX HEOPTaHUYCCKUX BCIICCTB,
pacno3HaBaTh ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEUIECTB;

c(hOPMHUPOBAHHOCTh YMEHHI pacCKpPhIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUNA TMOCPEIACTBOM COCTAaBJICHUS
AIIEKTPOHHOTO 0allaHca TUX PeaKIINi;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMU OT Pa3IMYHBIX (PaKTOPOB; XapaKTep CMEIICHUS
XMMHYECKOI'O PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO Bo3aelcTBuUs (npuHuun Jle laTtense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh XUMHUECKHUE TIPOIIECCHI, JICKAIINE B OCHOBE MTPOMBIIIICHHOTO IMOJTYyYEHUS CEPHOM KUCIIOTHI,
aMMMaKa, a TaKke chopMHUPOBaHHOCTH MPECTABICHNUN 00 OOLIMX HAYYHBIX IPUHLIUIIAX U IKOJIOTHYECKUX MPOOIeMax XUMHUECKOTO MPOU3BOICTBA;



c(OpPMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBHIYMCICHUS C MCIIOIb30BAaHUEM IOHSATHUS «MaccoBas JOJIsl BEIECTBA B PACTBOPE», OOBEMHBIX
OTHOILICHH T'a30B NP XUMHUYECKUX PEaKIUAX, MACCHI BEIIECTBA MM 00bEMA ra3oB IO M3BECTHOMY KOJHYECTBY BEIIECTBA, MACCE MM 00BEMY
OJIHOTO M3 YYacTBYIOIIMX B PEaKLUU BEUIECTB, TEIUIOBOTO 3(PQeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS! MAacChl BEIIECTB, MPEBpAIICHUS U
COXPaHEHHUsI SHEPTUH;

c(hOpMHUPOBAHHOCTH YMEHHI1 COOII0OIATh MTpaBUIIa OJIB30BaHUSI XUMUYECKON MTOCYI0H U 1a00paTOpHBIM 000pYAOBaHUEM, a TAKXKE ITPaBUIIa
o0palIeHus C BeIECTBAMU B COOTBETCTBHH C HHCTPYKIIUSMH I10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKHX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IMJIAHUPOBATh U BBINOJIHATH XUMUYECKUN HKCIIEPUMEHT (pa3joKeHUe MEepoKCHIa BOJOPOAa B MPUCYTCTBUH
KaTaJln3aTopa, ONpeesieHHe CPEeIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHANKATOPA, BIMUSHUE PA3TUYHBIX (DAaKTOPOB Ha CKOPOCTh
XUMHYECKON peaklMy, peakllud MOHHOTO OOMeHa, KauyeCTBEHHbIE peaklMHu Ha cynb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUS,
pellieHne SKCIEepUMEHTANbHBIX 3a1a4 Mo TeMaM «Mertamisl» U «HemeTannasl») B COOTBETCTBUHU C IMpaBWJIAMHU TEXHHMKH O€30MacHOCTH MpHU
00palIeHny ¢ BEIIeCTBAMH U J1a00paTOpHBIM 000PYIOBaHHEM, IPECTABIATH PE3yJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B ()OpMeE 3aIHCH YpaBHEHHIHA
COOTBETCTBYIOIIUX peakluii U GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XMMHYECKYI0 HMH()OPMAIUIO, MOTYyYaeMyI0 M3 Pa3HbIX MCTOYHHKOB (CpEICTBa
MaccoBOM KOMMYHUKalu, IHTEpHET U ApYyrux);

c(OpMHPOBAHHOCTH YMEHUH COOIIOATH MPAaBUIa SKOJIOTUYECKH 1IE€IeCO00Pa3HOTO MOBEICHUS B OBITY M TPYJOBOM EATEIFHOCTH B IIEIISAX
COXPaHEHUS CBOETO 3[I0POBBSI U OKPY’KAIOILIEH MPUPOAHON Cpelibl, 0CO3HABATh OMACHOCTh BO3ACUCTBUSA Ha KMBBIE OPraHU3MBI OMPEIeIEHHBIX
BELIECTB, MOHUMas cMblici nokaszarens [1JK, moscHaTes Ha mpruMepax crnocoObl YMEHbIIEHUS U MPEAOTBPAIIECHUs WX BPEIHOTO BO3JEHCTBUS Ha
OpraHM3M 4YE€JIOBEKa;

JUIs 00y4arOUIUXCs C OTpaHMYEHHBIMU BO3MOKHOCTSIMU 3/IOPOBBS: YMEHHE IPUMEHSTh 3HaHUSI 00 OCHOBHBIX TOCTYITHBIX METOJIaX TO3HAHUS
BELIECTB U XMMUYECKHX SIBJICHUI;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOY4arOUIMXCs: YMEHHE UCIIONb30BaTh peiabeHO-TOUEUHYI0 cucteMy obo3HaueHuit JI. bpaiing nans 3anucu
XUMHUYECKHX (POPMYIL.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne i/ HanmeHnoBaHue pa3ae/ioB U TeM KoJymmyecTBo yacoB JuiekTpoHHbIE (UG POBbIE)
) NporpaMmMsbl Bcero Kontpoabnbie IIpakTtudeckne 00pa3oBaTeibHBIE PeCypChI
padoThI padoThI
Pasnen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKO XUMUM
[Ipenmet oprannueckoit xumuu. Teopus https:/lesson.edu.ru/04/10
1.1 CTPOCHUS OPTaHMUECKUX COeAMHEHU A. M. 3 0 0 ; FRR—
Byriieposa https://resh.edu.ru/subject/29/10/
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
https://lesson.edu.ru/04/10
2.1 Hpenenbrbie yrieBoopoasl — AKaHEI 2 0 0 https://resh.edu.ru/subject/29/10/
29 HenpenenbHbie yriieBOIOPOIbI: aTKECHBI, 6 0 1 https://lesson.edu.ru/04/10
' AJIKaUEHb], aJTKHHBI https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
2.3 ApOMATHHECKHE YIIICBONOPOTLI 2 0 0 https://resh.edu.ru/subject/29/10/
24 [TpupoaHbIe HCTOYHUKH YTIIEBOIOPOJIOB U 3 1 0 https://lesson.edu.ru/04/10
' ux nepepadoTka https://resh.edu.ru/subject/29/10/
Hroro no paszneny 13
Paznen 3. Kucsiopoacoaep:xainiue oprannyecKkue coeIuHeHust
https://lesson.edu.ru/04/10
3.1 Crpret. Geron 3 0 0 https://resh.edu.ru/subject/29/10/
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1 https://lesson.edu.ru/04/10
' CroxHbIie 3(hUpPbI https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
3.3 YTIEBOIB! 3 1 0 https://resh.edu.ru/subject/29/10/
Hroro mo pazneny 13
Pa3neu 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHH
https://lesson.edu.ru/04/10
4.1 AMUHBI. AMMHOKHCIIOTEL. benku 3 0 0 https://resh.edu.ru/subject/29/10/
Hroro mo pazneny 3



https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

Pa3znea S. BoicokoMoJieKyJJIsIpHbIE COeINHEHU S

https://lesson.edu.ru/04/10

51 IInacmaccsr. Kaysyxu. Bonoksa 2 https://resh.edu.ru/subject/29/10/
Uroro no pazneny 2
OBILEE KOJIMYECTBO YACOB I10 4

I[TPOTPAMME



https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

11 KUIIACC

HaumenoBanue pa3aesioB U TEM

KoauuyecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne i/
i NMPOrpaMMbI Bcero Konrpoabnbie IlpakTuueckue 00pa3oBaTesibHbIE PeCypChl
padoThI padoThI
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
Ctpoenue atomoB. [leproandeckuii 3aK0H U hitps://lesson.edu.ru/04/11
11 [lepuonnyeckas cucreMa XUMHYECKUX 3 0 0 : -
https://resh.edu.ru/subject/29/11/
anemenToB . 1. Menaeneera
19 Ctpoenue BemniecTBa. MHOroooOpasue 4 0 0
BEIIECTB
https://lesson.edu.ru/04/11
1.3 KMMHUCCKHE PeaKIn 6 1 1 https://resh.edu.ru/subject/29/11/
Wroro mo paszneny 13
Pasnen 2. Heoprannueckasi xummusi
https://lesson.edu.ru/04/11
2.1 | Meramm: 6 0 1 https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
2.2 Hemeramer 9 1 1 https://resh.edu.ru/subject/29/11/
23 CBs13b HEOPTaHUYECKUX M OPTaHHMYECKUX 9 0 0 https://lesson.edu.ru/04/11
' BEILIECTB https://resh.edu.ru/subject/29/11/
Hroro no pasneny 17
Pasznea 3. Xumud u :KN3HbL
https://lesson.edu.ru/04/11
3.1 | Xuwut  Ku3HE 4 0 0 https://resh.edu.ru/subject/29/11/
Uroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3


https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Kontpoabnbie IIpakTnueckue o0paszoBaTebHbIe
padoThI padoThI pecypesI
1 [IpenMer opraHnyeckoil XuMuu, €€ 1 0 0
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHUs OpraHMYECKUX
2 coenuHeHuit A. M. bytiepoBa, €€ 0CHOBHbIE 1 0 0
MOJIOKEHUS
[IpencraBnenue o knaccudurkanum
3 opraHuueckux Bemiects. Homenkiarypa 1 0 0
(cucremaTHyeckasi) U TpUBHAJIbHBIE HA3BAHUS
OpPraHMYECKUX BEILECTB
4 AJKaHBI: COCTaBVI/I CTpOEHUE, 1 0 0
TOMOJIOTHUECKUN psifg
5 MeraH 1 3TaH — IpOCTEUIINE 1 0 0
IIPEJICTaBUTENIN AIKAaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOWCTBA 1 0 0
- OTWIIEH U IPONMIIEH — MPOCTEMIINE 1 0 0
MPEJICTAaBUTENN ATKEHOB
8 [IpakTuueckas padora Ne 1. «[lomyuenue 1 0 1
ATWJIEHA U U3yYEHHUE €TO CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. [lonyderue 1 0 0

CUHTETUYECKOI0 KayuyyKa U PE3UHBI




10

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH psill. ALETHIIEH —
MPOCTEUIIINNA MPEJICTABUTEIb AIKHHOB

11

12

13

Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakiuu

ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTD
apeHoB

I'eneTnyeckas cBs3b YrieBoaopoaos,
MMPpUHAICKAIIUX K pa3JIMYHbIM KJIaCCaM

14

[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
NPUPOIHBII ra3 v MOMYTHBIE HEPTSIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu

15

16

[IpupoHbIC HCTOYHUKH YTIIEBOIOPOIOB:
NIPUPOIHEIN Ta3 ¥ MOIYTHBIE HeQTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu
KonrtponsHas padota no pasaeny
«YTIIeBOJIOPOJIBI»

17

HpCI[eJ'II)HI)IG OAHOATOMHBIC CIIMPTHI:
MCTAHOJI X1 OTaHOJI. BOI[OpO,[[HaH CBA3b

18

19

MHOroaroMHbIE CIUPTHIL: ITUICHTIUKOIb U
TJIMLEPUH

@DeHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYECKHE U
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

20

Anpneruapl: GopManbACTUT U alleTaTbACT U/,
Aneron

21

O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE
KHCJIOTBI: MypaBbUHAsI 1 YKCYCHas

22

[IpaxTuueckas padora Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»




CTeapI/IHOBaS'I n OJICMHOBAas KHMCJIOTHhI, KaK

23 MPEJICTAaBUTENIN BBICIINX KAPOOHOBBIX KHCIIOT 1

24 MpbL1a Kak COJIA BBICIIIUX KapOOHOBBIX 1
KHCJIOT, UX MOIOIIEE ACHCTBHUE
CrnosxHble 3(hupbl KaK MPOU3BOIHbBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIOKHBIX 1
3upoB

26 Kupsl: runponus, npuMeHeHue, 1
Ouoyoruveckas poib KHUPOB
YTneBoasl: cocTaB, KilacCH(pUKAIIHS.

27 Baxueiimme npeacTaBuTeNu: TIII0K03a, 1
bpykTO3a, caxapos3a

08 Kpaxman u memirono3a Kak mpupoHbie 1
TIOJTUMEPHI
KonTponbnas pabota mo paszueny

29 «Kucnopoaconepxaiinue opraHuuecKue 1
COEZMHEHUS

30 AMUJHBI: METHJIAMUH ¥ aHUJIAH 1
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE

31 OpPTaHWYECKHUE COCTUHEHUS, X 1
Ouosnorudeckoe 3HadeHue. [lentuab

39 benku kak nmpupoHbIe 1
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS

33 OCHOBHBIE TIOHATHS XHMHH 1
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OCHOBHBIEC METOJIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUI. 1
[TnacTMaccel, Kay4yku, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Tema ypoxa undgposbie
n/m Bcero Kontpoabubie IlpakTuueckne 00OpasoBaTebHbIE
padoThI padoThI pecypchbl

1 XUMUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS 1 0 0

KOH(HUTypamus aTOMOB

[lepuonnueckuii 3akoH u [lepuonnueckas
2 cUcTeMa XuMHueckux anemeHTos 1. U. 1 0 0

MeneneeBa, UX CBSI3b C COBPEMEHHOM Teopuen

CTPOEHMSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB

XUMHUYECKUX JIEMEHTOB U UX COCIMHEHUI 10
3 rpynnaM u nepuojam. 3HaueHue 1 0 0

MEPUOIUUECKOT0 3aKOHA U CUCTEMBI
xuMudeckux ayemeHToB .M. Menaeneenra B
pPa3BUTUU HAyKU

CtpoeHnue BemecTBa. XMMHUYECKas CBSI3b, €€
4 BUJIBI; MEXaHU3MBI 00pa30BaHUs KOBAICHTHOMH 1 0 0
cBsi3u. BomopoaHas cBs3b

BaneHTHOCTB. DIEKTPOOTPUIIATEBHOCTb.
5 Crenenp okucneHus. BemecTBa MOIEKYISIPHOTO 1 0 0
Y HEMOJICKYJIIPHOTO CTPOCHHS

[ToHsiTHE O MUCTIEPCHBIX cUcTeMaX. IcTHHHBIE U
6 KOJUTOHMJTHBIE pacTBOPBI. MaccoBast 10J1st 1 0 0
BEIIIECTBA B paCTBOPE

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COeAUHEHUN. [ eHeTnyeckas
CBA3b HEOPraHWYECKHUX BEUIECTB, PA3IIMYHBIX
KJIaCCOB

Krnaccudukanus XuMHUECKUX peakiuil B
8 HEOPTraHUYECKOW U OPTaHUYECKON XHUMUH. 1 0 0
3aK0H COXpaHEHHS MAaCCHI BEIIECTB; 3aKOH




COXpaHEHHs U TPEBPAICHUS SHEPTHU TIPU
XUMHUYCCKUX PCAKIUAX

Ckopoctb peakuuu. OOpaTUMbIe pEaKIiH.
XMMHYeCKoe paBHOBECHE

10

[TpakTrueckas padota Ne 1. «BnustHue
pa3nuYHbIX ()aKTOPOB HA CKOPOCTh XUMUIECKOU
peaxKum»

11

12

13

14

DIIEKTPOJIMTHYECKAs Aucconuanus. [lonsarue o
BOJIOpOAHOM moka3zarene (PH) pactopa.
Peakniun nonHoro oomeHa. I'uaponu3
OpPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
[TonsiTre 06 3MEKTpoIM3€e PacIiiaBOB U
pacTBOpPOB COJIEH

KonTponbHas pabota no pazaeny
«Teopernueckne OCHOBBI XUMHUUW»

Meraiuel, ux nosioxenue B [lepuoanyeckoit
cucTeMe XuMuueckux anemeHTos 1. U.
MeHeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
OO6mue dpuznyeckrue CBOMCTBa METAIIIOB

15

16

17

CrnnaBel MeTaJIOB. DJIEKTPOXUMUYECKUH P
HaIpsDKEHUH METaJUIOB

XUMUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuil, Kanui, KanbIHii, MATHUHA, ATFOMUHH )
U UX COeIUHEHUN

XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COE€TMHEHUI

18

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COeTUHEHUN

19

ITpakTruyeckas padora Ne 2. "Perenue
HKCIEPUMEHTAIbHBIX 3374 110 TEME
«Mertanaen"




20

Hewmeramnbl, ux nonoxxenue B [leprnonnueckoi
CHUCTEME XMMHUYECKuX dyemMeHToB [1. H.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

21

®u3nYecKre CBOMCTBA HEMETAILIOB.
AmoTponusi HeMeTa/uIoB (Ha mpuMepe
KHCJIOpOJIa, cepbl, hocdopa u yriepoia)

22

23

XUMHUYECKUE CBOKCTBA T'aJIOTEHOB, CEPBI U KX
COCIMHECHHH

XuMHUYECKHe CBOMCTBA a30Ta, hocodpa 1 ux
COETUHEHUN

24

25

26

XUMHYECKUE CBOMCTBA yIJIepo/ia, KPEMHHUS U UX
COE€IUHEHUN

[IpumeHeHne BaXXHEUIIINX HEMETAIOB U UX
COE€IUHEHUN

O0o0011eHrEe U CUCTEMATH3alMsl 3HAHHUH 110 TEME
«Hemerannbly. Beruncienus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIHi U TEPMOXUMUUICCKUE
pacyeTsl

27

ITpakTrueckas padora Ne 3. «Pemenune
AKCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe
"HemeTassl"»

28

29

KonTponbHas pabota mo Temam «MeTtamib» U
«Hewmertamie»

HeopraHquCKHe 158 OpFaHI/I‘ICCKI/Ie KHUCJIOTHI.
Heoprannueckue u opraHnuecKiue OCHOBAHUS

30

31

AmMdoTepHbIE HEOPraHUYECKHE U OpPTaHHYECKUe
coenuHeHH. [ 'eHeTHYCCKAS CBA3h
HEOPraHUYeCKUX U OPraHUYECKUX BEIIECTB
Ponp xuMuH B 00eciedeHUU SKOJIOTHYECKOM,
SHEPreTHYECKOHN U MUIIEBOI 0€30MacHOCTH,
Pa3BUTHH METULIMHBI

32

[IpencraBnenus: 06 0OMMUX HAYYHBIX MPUHIIAIIAX
HpOMBIH_UIGHHOI‘O HOHy‘-IeHI/IH Ba)KHefIHIHX
BEIIECTB




33
34

YemoBek B MHUPE BEIIECCTB U MaTCpUaIOB

XUMHSA U 300POBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHHUKA

* Xumus, 10 kimacc/ I'abpuensa O.C., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[[PODA»; AxkuronepHoe o6mecTBo «M31arenbeTBo
«IIpocBemenue»
* Xumus, 11 knacce/ IN'abpuensa O.C., OOIecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «/[[PODA»; AxuimonepHoe o6mecTBo «M3mareascTBo

((HpOCBGH_ICHI/IC»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA
Xumus.10 knace: [Toypounsie miiansl. [1lo yue6nuky: 'abpuensn O.C.-Bonrorpan: M3aarensctBo "Yuutens"

OpraHI/I‘leCKaﬂ XUMMUS: aJITOPUTMBI PCIICHUA 3a1a4. 3aIlaHI/I${ JIISL CAMOCTOSITEILHOM pa6OTBI

HNHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnunorexa LIOK
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