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MOSCHUTEJBHAS 3AIIUMCKA K PABOUYEH ITPOT'PAMME 110 SJIEKTUBHOMY
KYPCY «OPTAHUYECKAS XUMHA» 11 KIIACC.

PaGouass mporpamMma »saekTHBHOTO Kypca «OOmiass OHMOJOTHS» COCTAaBI€HAa Ha OCHOBE
HOPMAaTUBHBIX IMPABOBBIX, MHCTPYKTUBHBIX U MCTOAUYCCKUX JOKYMCHTOB!:

®denepaabHOrO YPOBHS:

— ®enepanbHblii 3aK0H OT 29 mexadpst 2012 1. Ne 273-®3 «O6 obOpazoBanun B Poccuiickoit
Oenepanun» (B pea. enepanbabix 3akoHOB OT 08.06.2020 Ne 165-D3, ot 31.07.2020 Ne 304-
®3);

— O@enepanbHblil 3ak0H 0T 29 nexabps 2010 r. Ne 436-D3 «O 3amure aereil oT MHGOpMauy,
IPUYUHSIONIEN BPE]] UX 310pPOBbIO U pa3BUTHION (B pea. DenepanbHbix 3akoHOB 0T 01.05.2019 Ne
93-03);

— Pacnopspkenue IlpaButensctBa Poccuiickoit @enepauun ot 29 mas 2015 1. Ne 996-p
«Ctparerus pa3BuTus Bocriutanus B Poccuiickoit @epepannn Ha nepuon 10 2025 ronay;

— IIpuka3 MunuctepctBa obpazoBanus u Hayku Poccuiickoit @eaepanmu ot 17 nexadbps 2010 r.
Ne 1897 «OO6 yrBepxneHuu (eaepalbHOTO TOCYAaPCTBEHHOrO0 00pa30BaTENBbHOIO CTaHAApTa
OCHOBHOTrO o0miero odpasoBanus» (B pen. IlpukaszoB MunoOpuayku Poccun ot 29.12.2014 Ne
1644, ot 31.12.2015 Ne 1577, ot 11.12.2020 Ne 712);

— IIpuka3 MunuctepcTBa oopa3zoBanus U Hayku Poccuiickoit @eneparuu ot 17 mast 2012 1. Ne413
«O06 yTtBepxkaeHUU (eneparbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHIapTa CPETHEro
obmero obopazoBanus» (B pen. [IpukazoB MunoOpHayku Poccun ot 6 29.12.2014 Ne 1645, ot
31.12.2015 Ne 1578, o1 29.06.2017 Ne 613, ot 11.12.2020 Ne 712);

— [Ipuka3z MunuctepcTBa oO6pa3zoBanus u Hayku Poccuiickoit denepanuu ot 19 nexabpst 2014 r.
Ne 1599 «OO6 yrBepxneHuu (eaepalbHOTO TOCYAapCTBEHHOrO0 00pa30BaTENBbHOIO CTaHAAapTa
oOpa3oBaHusi ~ OOy4alOIIMXCS C  YMCTBEHHOH  OTCTAJIOCTBbIO  (MHTEIJICKTYaJIbHBIMU
HapYIIECHUSMH )»;

— Ilucemo MunucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @eaepannu ot 11 mapta 2016 r.
Ne BK-452/07 «O BBenennu ®I'OC OB3y;

— IIpuka3z MunucrepctBa npocpenieHust Poccuiickont @enepanun ot 22 mapta 2021 r. Ne 115
«O06 yrBepxkaenuu [lopsiika opraHu3aIiy U OCYIIECTBICHUS 00pa30BaTeIbHOMN JESTEIIEHOCTH IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMaM — 00pa3oBaTeIbHBIM MIPOrpaMMaM Ha4aJIbHOTO
00111eT0, OCHOBHOTO OOIIETO U CPETHETO OOIIET0 00pa3oBaHUMY;

— IlpumepHass ocHOBHas oOpa3oBaTelbHas IporpaMma OCHOBHOTO o00Imiero ooOpasoBaHus (B
penakuuu mpotokosa Ne 1/20 ot 04.02.2020 1. denepanpbHOro y4eOHO-METOAMYECKOTO
00BeIMHEHUS 10 0011IeMy 00pa30BaHUIO);

— Ilpumepnas aganTUpoBaHHash OCHOBHas 00IIeoOpa3oBaTelbHAs MporpaMMa OOpa3oBaHUS
00y4aromuXxcsi ¢ YMCTBEHHOH OTCTAJIOCThIO (MHTEIUICKTYaIbHBIMU HAPYIICHUSIMH ),

— IlpumepHas mporpamma BocmuTaHusg (B penakuuu mnporokona ot 02.06.2020 r. Ne 2/20
beneparbHOTO Y4eOHO-METOAMYECKOTO 00BEAMHEHHS TI0 00IIeMy 00pa30BaHUIO);



— Ilucemo JlemaprameHntra oOmero oOpa3oBaHuss MUHHCTEpCTBAa O0pa3oBaHUS U HAyKH
Poccuiickoit ®eneparuu ot 12 mas 2011 1. Ne 03-296 «O06 opranuzanuu BHEYPOUHOU
NEeSITeIbHOCTH TIPU BBEACHUU (PellepalbHOTO IroCyJapCTBEHHOIO 00pa3oBaTEIbHOIO CTaHIapTa
o01rero oopa3oBaHUsY;

— [Iucemo MunmCTEpCcTBa 00pa3oBanus U Hayku Poccutickoit deneparuu ot 18 aBrycra 2017 1.

No 09-1672 «O HampaBI€HHMM METOAUYECKMX PEKOMEHJAUHUN MO YTOYHEHUIO TOHATHS U
coJiepKaHus BHEYPOUHOU eITEIIbHOCTH B paMKax peanu3anuu OCHOBHBIX
0011e00pa30BaTeIbHBIX MPOTPAMM, B TOM YHCIIE B YACTH MPOCKTHOM EATEILHOCTI;

— IIpuka3z Munucrepctsa npocsemienus Poccuiickoit @eneparyu ot 13 mapra 2019 1. Ne 114 «O6
YTBEP)KJICHUM TIOKa3aTelied, XapaKTepU3yIoIMX OOIIHe KPUTEPUU OLIEHKH KauecTBa YCIIOBHM
OCYILECTBIICHUSI ~ 00pa30BaTEIbHOM  JIEATEIILHOCTH  OPTraHU3alMsIMHM,  OCYIIECTBISIONIMMU
00pa3oBaTeNbHYI0  JEATENBHOCTh IO OCHOBHBIM  00I1€00pa30BaTENbHBIM  MPOrpaMMaMm,
0o0pa3oBaTeNbHBIM IPOrpaMMaM CpPEAHEro Mpo(ecCHOHAIBHOTO 00pa3oBaHMs, OCHOBHBIM
nporpaMMaM  MPOQECCHOHATBHOTO OOy4YeHUSs, JOMOJHHUTEIHHBIM O0IIe00pa3oBaTEIbHBIM
IpOrpaMMam»;

— Ilpuka3z MunuctepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepamuu ot 22 ssuBaps 2014 r.
Ne 32 «O06 yrBepxnenuu Ilopsnka mpuéma rpaknaH Ha oOydeHHE TO 00pa30BATEIBHBIM
nporpaMmaM Ha4aJIbHOT'O 00IIIEr0, OCHOBHOT'O O0IIIET0 U CPETHETO 00IIIero 00pa3oBaHus» (B pe/l.
npuka3za Munnpocsemenus Poccun ot 17.01.2019 Ne 19);

— IIpuka3z MunuctepcTBa o0pazoBanus U Hayku Poccuiickoit @eneparuu ot 12 mapra 2014 r. Ne
177 «O0 yTBEp>KIACHUH TOPSIKA U YCIOBUN OCYIIECTBICHUS TIEPEBOAa O0YUAIOIUXCS U3 OJHON
OpraHu3alliy, OCYILIECTBIISIONICH 00pa30BaTENbHYIO JESITEIbHOCTh IO 00pa30BaTEbHBIM
nporpaMMaM Ha4ajJbHOTO OOILEro, OCHOBHOTO OOILIEro M cpenHero odumiero oOpa3oBaHU, B
JpyTue OpraHu3alyy, OCYIIECTBIAIONINE 00pa30BaTeNbHYIO AeITEIbHOCTD 110 00pa30BaTEIbHBIM
nporpaMMaM  COOTBETCTBYIOIIETO  YpPOBHS M HampaBlIeHHOCTH» (B pel.  TpuKasa
Munnpocsenienust Poccuu ot 17.01.2019 Ne 20);

— Ilpuka3 MunucrepcTBa o6pa3oBanus U Hayku Poccuiickoit deneparuu ot 9 nexadps 2013 r.
Neo 1315 «O06 yTBepkaeHHHN MPUMEPHOI POPMBI T0TOBOpa 00 00pa30BaHUM MO 00PA30BATEITHLHBIM
nporpaMMaM HadaabHOTO OOIIEro, OCHOBHOTO OOIIEro U CPEIHEro 00IIero 00pa3oBaHus»;

— [Ipuxa3z MunucrepcTBa npocsemienus: Poccuiickoit @enepaunu ot 20 mas 2020 r. Ne 254 «O6
yTBepXKACHUH (eAepATbHOTO TMEepedHs Y4eOHUKOB, IOMYIICHHBIX K HCIOJB30BAHUIO TIPH
peaNM3any  MUMEIOIIHUX TOCYJApPCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTENbHBIX MPOTPaMM
Ha4aJIbHOTO OOIIEer0, OCHOBHOTO OOMIETo, cpeaHero oOmiero oOpa3oBaHHS OpTaHHU3AIUSIMH,
OCYIIECTBISIOMMUME 00pa30BaTeIbHYIO AeATEIbHOCTE» (B pexd. [IpukazoB MuHMpocBemeHUs
Poccum ot 23.12.2020 Ne 766);

— [Ipuka3 denepanbHOi Ci1y>k0bI IO HaI30pY B chepe oOpazoBanus u Hayku OoT 6 Mas 2019 r. Ne
590, npuka3z MunucrepctBa npocsenieHus Poccutickoit @eneparuu ot 6 mast 2019 1. Ne 219 «O6
YTBEPXKJACHHH METOJOJIOTUM W KPUTEPHEB OIICHKM KadecTBa oOmero oOpa3oBaHHsS B
0011e00pa30BaTeIbHBIX OPraHU3AlMAX Ha OCHOBE MPAKTUKH MEXIYHAPOIHBIX HCCIEIOBAHUN
KayecTBa MOATOTOBKU O0yYaIOUINXCS»;

— IIpuka3 MunucrepcTBa oopasoBanusi u Hayku Poccutickoit ®eneparuu ot 24 HostOps 2011 r.
Ne MZT — 1552/03 «O6 ocHamernu OY yueOHbIM U yueOHO-1a00paTOpHEIM 000pyIOBaHUEM»;



— IIpuka3z MunucrepctBa npocsemierus: Poccuiickoit @eaepannn ot 03 centsaops 2019 Ne 465
«O0 yTBEpX/IECHUU TEPEUHs CPEACTB OOYyUYCHHS U BOCIIUTAHMS, HEOOXOIUMBIX JUIsl peau3aliiu
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIBHOTO OOIIEro, OCHOBHOI'O OOIIEr0 W CpeAHero oOIIero
00pa30BaHUs, COOTBETCTBYIOIIUX COBPEMEHHBIM YCIOBHSIM OOY4YCHHs, HEOOXOJUMOTO IpH
OCHAIIIEHUHU 0011e00pa30BaTeIbHBIX OpPraHM3alUil B LENAX peaqu3alil MEPONPUSTHA IO
COJCHMCTBUIO co3NaHMio B cyObekrax Poccuiickoit @enepanuu (McXoas M3 MPOTHO3UPYEMOU
NOoTpeOHOCTH) HOBBIX MeCT B 00IIe0Opa30BaTENbHBIX OpraHU3alMsIX, KpPUTEPUEB €ro
¢dopmupoBanus ¥ TpeOOBaHUHN K (YHKIIMOHATILHOMY OCHAIIICHUIO, a TAK)KE HOPMATHBA CTOUMOCTHU
OCHAIIIEHUS OJJHOT0 MECTa 00y4aroLerocs yKka3aHHbIMHU CpeJICTBAMU O0yUeHHs U BOCTIUTAHUAY;

— IIpuka3z MunucrepcTBa oopazoBanus U Hayku Poccutickort @enepamnuu ot 10 nexadps 2013 r.

No 1324 «O06 yTBepKIeHUU TOKa3aTelIed AeATENIBPHOCTH O0pa30BaTEIbHON OpraHU3AINH,
nojyIexaniet camooocnenosanuto» (B pea. Ilpukaza Muno6paayku Poccun ot 15.02.2017 Ne
136);

— IMucemo MunucrepcTBa 00pazoBanus U Hayku Poccuiickoit deneparu ot 19 anmpens 2018 r.
No 08-1035 «O mopsiike TPOBEICHHs CaMO00CIeI0BaHMs 00pa30BaTEILHON OPraHU3alluNny;

— [Ipuka3z MunucrepcTBa oOpazoBanus u Hayku Poccutickoit @eaepanmu ot 22 centsiops 2017 .
Neo 955 «O06 yTBepkaeHnH TTOKa3aTesied MOHUTOPUHTAa CUCTEMBbI 00pa3oBanusy» (B pen. [Ipukaza
Pocobpuanzopa Ne 1684, Munnpocsemnienust Poccun Ne 694, Muno6praayku Poccun Ne 1377 ot
18.12.2019);

— Ilpuka3 Munuctepcra oOpa3oBanus 1 Hayku Poccuiickoit @eneparun ot 23 aBrycra 2017 r.
Ne 816 «OO6 yrBepxknaenuu Ilopsaka NpUMEHEHUS OpPraHU3ALUSMH, OCYIIECTBISIOIIUMHU
00pa30BaTeNbHYIO JCSITEIbHOCTD, AIEKTPOHHOIO O0YUYEHHUsI, TUCTAHLIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTUH NpH peanu3ali 00pa30BaTebHBIX IPOrpaMmy;

— [IncekMo MunucrepcrBa npocsemenus: Poccuiickont ®eneparuu ot 16 anpens 2019 r. No MP-
507/02 «O nHampaBlIeHWH YTOYHEHHOTO IMEPEYHS MPUMEPHOTO OOOPYIOBaHMS TSI BHEIPCHUS
1eIeBoil Moaeny nudpoBoi 00pa3oBaTeIbHON Cpebl B 001Ie00pa30BaTEebHBIX OPTraHU3AMIX U
npodecCHOHATBHBIX 0011e00pa30BaTENbHBIX OPTaHU3AIUIX Y,

— IloctanoBnenue IIpaBurenscrBa Poccuiickoit @enepanuu ot 10 urons 2013 r. Ne 582 «O6
yrBepxacHuH [IpaBun pasmenieHus Ha oQUIIMAIBHOM caiiTe 00pa30BaTeIbHON OpraHu3alud B
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHON cetn «VHTepHeT» u 0OHOBieHUs uH(opMaruu 0o
oOpa3oBatenbHO# opranu3aiun» (B pen. [loctanoenenuit [IpaButensctea PO ot 20.10.2015 Neo
1120, ot 17.05.2017 Ne 575, o1 07.08.2017 Ne 944, o1 29.11.2018 Ne 1439, o1 21.03.2019 Ne 292);

— IIucemo MunucTepcTBa 00pa3oBanusa U Hayku Poccuiickoit @eaepannu ot 11 mapta 2016 r.
Ne BK-452/07 «O BBenennu @I'OC OB3y;

— IIuceMmo MunucrepcTBa 00pa3oBanus u Hayku Poccuiickoit @eneparuu ot 18 utons 2015 r. Ne

HT-670/08 «O HampaBieHHH METOJIWYECKUX PEKOMEHIarui» (Bmecte ¢ «MeToanyecKuMu
PEKOMEHAALMUAMHM 110 OpraHMU3allMM CaMOIOATOTOBKM y4dalluXcsd IPHU  OCYILIECTBICHUHU
00pa3oBaTeNbHON JEATENBHOCTH 1O OCHOBHBIM 00I€00pa3oBaTeNbHBIM NpOrpaMMaM —
00pa3oBaTeNbHBIM MIPOrpaMMaM HayaJlbHOTO OOILEro, OCHOBHOTO OOIIEro M CpelHero oOIIero
00pa3oBaHUN»);

— ITuceMo MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit deneparuu ot 25 Hos06ps 2015 T.
No 08-2091 «O nHampaBineHnu (HYHKIHMOHATBHBIX TpeOoBaHUW» (BMecTe ¢ «DYHKITMOHATHHBIMHU



TpeOOBaHUSMHU K 3HaHUSM W TOMEHICHUSM O00IIe00pa30oBaTeIbHBIX OpraHW3alMid C Y4eTOM
MEePCIEKTUBHBIX 33]1a4 Pa3BUTHS CUCTEMBI 00IIIEro 00pa3oBaHUs»);

— ITucemo Munuctepcra oOpa3oBanus u Hayku Poccuiickoit @enepanunu ot 28 oktsi6ps 2010 r.
Ne 13-312 «O moaroroBke [lyOonuuHbix AoKIanoB» (BMecTe ¢ «OOMMMH peKOMEHIAIMSIME TI0
noaAroToBke IlyOaWMYHBIX TOKIAI0OB PETHMOHAIBHBIX (MYHUIMIAIBHBIX) OPTaHOB YIPaBICHUS
o0Opa3oBaHHEeM U 00pa30BATENLHBIX YUPESKICHUI);

— [Iucekmo MunucrepcTBa obpazoBanust U Hayku Poccuiickoit @enepanuu ot 19 anpens 2018 r.
Ne 08-1035 «O nopsiake mpoBeaeHHs caMo00CiIeJoBaHusl 00pa30BaTeIbHON OpraHU3aIn»;

— IIucemo Mununcrepersa npocsemenus: Poccuiickoit @enepanuu ot 16 anpens 2019 r. Ne MP-
507/02 «O HampaBIeHMM YTOUHEHHOTO IEpEeYHs MPUMEPHOrOo OOOPYIOBaHMS sl BHEIPEHUS
1eNIeBOi Mozienu U poBoii 06pa30BaTENbHOM cpenbl B 0011e00pa3oBaTEIbHBIX OpraHU3alUsiX 1
npodecCHOHATBHBIX 0011e00pa30BaTENbHBIX OPTaHU3AIUIX Y,

— ITuceMo MunmctepcTBa oOpazoBanus U Hayku Poccutickoii @eneparuu ot 3 aBrycrta 2015 1.
Neo 08-1189 «O namnpaBnenuu uHdopmarum» (BMecte ¢ «MeTOAMYeCKUMU PEKOMEHAAITUSIMHU 110
BOCIIMTAHUIO AaHTUKOPPYILIMOHHOTO MUPOBO33PEHMSI Y IIKOJIBHUKOB U CTYAEHTOBY);

— IMucemo MunucrepcTBa npocsetienus Poccuiickoit @enepannu ot 23 okta6ps 2019 r. Ne Bb-
47/04 «O06 uCcToIB30BaHUH PA0OUUX TETPAICHY;

— IToctanosnenne [ maBHOTO TOCY1apCTBEHHOT0 caHUTapHOTO Bpadya Poccuu ot 28 centsaops 2020
r. Ne 28 «0O06 yrBepxaeHuu canutapasix mnpaswn CII  2.4.3648-20 «CanurtapHo-
SMUAEMHOJIOTHYEcKHe TpeOOBaHUS K OpraHu3alusM BOCHUTaHUS U OOydYeHHs, OTIbIXa HU
03JI0POBJIEHUS MOJIOJAEKN;

— Meroandyeckue peKOMEHIAIMM 00 MCIOJIb30BAaHUM YCTPOWCTB MOOHWJIBHOW CBSI3M B
oOmeoOpa3oBarenbHbIXx  opranu3anusx (yrB. Pocmorpebnamzopom Ne MP  2.4.0150-19,
Pocobpramzopom Ne 01-230/13-01 14.08.2019) (Bmecte ¢ «PesymbraraMu  HUCCIEIOBAHHIA,
MOKA3aBIIUX OTPHUIIATENBHBIE TOCIEICTBUS UCIOIb30BaHUS YCTPONUCTB MOOWIHHOW CBSI3M Ha
3I0pOBbE neTely, «[laMaTKo# 11 00yJaronuxcs, poAUTeNeH U eAarorndeckux pabOTHUKOB TI0
npoHITaKTHKE HEOJArONMPUATHBIX U1 3I0POBbS M 00ydeHus nererd 3hPeKToB OT BO3ACHCTBUSA
YCTPOMCTB MOOHITLHOM CBSI3N»);

— Ilpuka3z MunucrepctBa npocpenieHust Poccuiickont @enepanun ot 17 mapra 2020 r. Ne 103
«O0 yTBEpXKICHUM BPEMEHHOTO TMOPSIKA COMPOBOXKICHHUS peau3alliil 00pa30BaTeIbHBIX
nporpaMM HadalbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemIHero o0mero oOpa3oBaHUs,
00pa30oBaTeNbHBIX MPOTPAMM CPEIHETO MPOo(ecCHOHAIBHOTO 00pa30BaHUS U JOMOTHUTEILHBIX
00111€00pa30BaTENIbHBIX MPOrPaMM C IPUMEHEHHUEM AJICKTPOHHOTO OOYUCHHUS U JUCTAHIIHOHHBIX
00pa30BaTENbHBIX TEXHOJIOTUI;

— IIpuka3z MunucrepctBa npocsenieHust Poccuiickoit @enepaunu ot 17 mapra 2020 r. Ne 104
«O0 opraHuzanud 00pa3oBaTeNbHOW JIEATENHHOCTH B OpraHU3alMsIX, pPeaTu3yIOIINX
o0pasoBaTenbHbIC MPOTPAaMMBI HAaYaJbHOTO OOIIETr0, OCHOBHOTO OOIIEr0 M CPEIHEro OOIIero
00pa3oBaHMs, COOTBETCTBYIOIIETO JOTOJHUTEILHOTO TMPO(ECCHOHATLHOTO OOpa3oBaHUs W
JOTIOTHUTENIbHBIE 00111e00pa3oBaTeNibHbIE MPOrpaMMbl B YCIIOBUSIX PaclpOCTPAaHEHHUS HOBOM
KOpOHAaBUPYCHOU MH(EKIMH Ha TeppuTopun Poccuiickoii @eneparumny;

— ITucemo Pocmotpebnamzopa or 8 mas 2020 r. Ne 02/8900-2020-24 «O HampaBieHUH
peKOMEHAAMi 1O OpraHu3aluu paboThl 00pa3oBaTENbHBIX OpraHuM3aluil  (BMecTe C



«PexoMeHanus MU 10 OpraHu3alud paboThl 00pa30BaTENbHBIX OpPraHMU3alMil B YCIOBHSX
coxpaHeHus puckoB pacrpoctpanenust COVID-19»).

PernonanbHOr0 ypOBHS:

— mHCTpyKTHBHO-MeToandyeckoe mucbmo AY J[IIO XMAO-KOrper «MMPO» 006 opranuzamuu
00pa3zoBaTeNbHON NEATEILHOCTH B 00111€00pa30BaTeIbHBIX OpraHu3aIusaX XaHTbl-MaHCHIICKOTO
aBTOHOMHOTO oKpyra — lOrpsl B 2023-2024 yue6HOM roay.

[IIxoapHOTO YPOBHS:
- YcraB MKOVY «Ymsuuackas COILL»

- OcHoBHast oOpa3zoBaTenbHas MpOrpaMMa OCHOBHOTIO obmiero obOpaszoBanus MKOY
«Ympuackas COLD» (B Tom umcne: yaeOHbIi mian Ha 2023-2024 yueOHBIN rof; KaJeHIapHbIH
yueOnbIil rpaduk Ha 2023-2024 yuebHnsblif ron). IIporpamma 1mo XMMuUU Ha YpOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03
«O6 o6OpazoBanun B Poccuiickoit dPenepanun», TpeOOBaHM K pe3yiabTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTeIBLHON MpoTrpaMMbl cpefaHero obmiero obpazoBanus (POIT COO),
npeAcTaBICHHBIX B DenepaqbHOM TOCYAapcTBEHHOM oOpa3oBarenbHoM cranmapre COO, ¢
yuétoM KoHuenuuu mnpenogaBaHus ydeOHOro mnpeaMera «XuMHsS» B 00pa30BaTeNbHBIX
opranmzaiusax Poccuiickoit  ®Denepanuu, peaqu3yloLUMX OCHOBHBIE — 00pa3oBaTelIbHBIC
IPOrpaMMbl, M OCHOBHBIX MOJIO)KEHUH «(CTpaTerun pa3BUTHs BocOUTaHMs B Poccuiickoit
®eneparun Ha nepuon 10 2025 roga» (Pacnopsokenue [IpaButenscrBa PO ot 29.05. 2015 Ne 996
-p.)-

OcCHOBY IIOJIX0/10B K pa3paboTKe MpOrpamMMbl IO XUMHUH, K OIPEACTICHUIO 00IIEH CTpaTerun
00yueHMsI, BOCIIMTAHUS U Pa3BUTUS OOYUYaAIOLIMXCS CPEACTBAMHU y4yeOHOro mpeaMera «XUuMHs»
st 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIeNTyanbHbIe mojoxenuss @I'OC COO o
B3aUMOOOYCIIOBIIGHHOCTH II€JIeH, COZIepKaHus, Pe3yIbTaTOB 00Y4YeHHUsI U TPeOOBaHUN K YPOBHIO
MOJATOTOBKHU BBIITYCKHHUKOB.

Xumudeckoe oOpa3oBaHHE, TIOJydaeMO€ BBIMMYCKHUKAMH  0011e00pa3oBaTeIbHON
OpraHu3alliM, SABISETCA HEOThEMJIEMOM 4YacThl0 UX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpILAIOIIMM 3TAallOM pPEANM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUYEBBIX
[IEHHOCTEH, IPUCYIIUX LEJTOCTHON CUCTEME XMMUYECKOT0 00pa30BaHus. DTU LIEHHOCTH KacaroTCs
IIO3HAHUS 3aKOHOB IIPUPOJBI, (POPMHUPOBAHUS MUPOBO33PEHUS M OOLIEH KylbTyphl YellOBEKa, a
TaKXe 3KOJIOIMYeCKHM OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3/I0pOBbIO U MPHUPOTHON Cpene.
Peanusyercs xumuyeckoe o0Opa3oBaHHE OOYYalOIIMXCS HAa YPOBHE CpEIHEro oOIero
00pa3oBaHUs CpPEeACTBAMU y4eOHOTrO mpeaMeTa «XUMHUSA», COAEepKaHNUEe U TIOCTPOCHUE KOTOPOTO
OIpesieNIeHbl B IPOrpaMMe MO0 XUMHUM € Y4€TOM CHeUM(DPUKM HAyKH XHMHUH, €€ 3HAuCHHs B
NO3HAHUYU IPUPOJBI U B MATEPUATbHOHN KHM3HM OOLIECTBA, a TAaKXKe C y4€TOM OOLMX Lenel u
NPUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBl CpEIHEro oOIIero
oOpasoBanus B Poccuiickoit @enepanuu.

XuMHS Kak 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyro pojib B COBPEMEHHOMU
[IMBWJIN3AIMU, B CO3JIaHMHM HOBOHW 0a3bl MaTepuanbHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJl B
(dopMHpOBaHUE PAIIMOHATILHOTO HAYYHOTO MBIIUIECHHS, B CO3JJaHKE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpY’KaIoIeM MUpPE KaK O €UHCTBE MPUPOJIBI U YeNIOBEKa, KOTOpoe (OPMUPYETCS B XUMHUHU Ha
OCHOBE IOHMMAaHUS BEIECTBEHHOTO COCTAaBA OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBA3H
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.



TecHo B3auUMOAEICTBYsI ¢ APYTUMH €CTECTBEHHBIMM HayKaMH, XMMHS CTAJIa HEOThEMIIEMOM
YacThI0O MUPOBOM KYJIBTYpPbI, HEOOXOIMMBIM YCJIOBHEM YCHEIIHOTO TPyJa M >KU3HU KaXI0TO
yieHa ooOmiectBa. CoBpeMeHHass XHMMHUS Kak HayKa CO3MJaTelbHas, Kak Hayka BBICOKHX
TEXHOJIOTMI HalpaBjieHa Ha peuleHHue TII00AIbHBIX MpOoOJeM YCTOWYMBOTO pPa3BUTHUA
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, MTUIIEBOH, IKOJIOTHIECKON 0€30MacCHOCTH U OXPaHbI
3/10pPOBBS.

B coorBercTBMM ¢ 0OOUmIMMM LEISIMM M TNPHHLIUIAMH CpEIHEro oOImiero obpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYy4YaloluXcsl, HEOOXOAUMYIO MM MJis
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHHs 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsiiolmiuMH  pefiMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchbl — «OpraHuyeckas
xumusa» U «O01as 1 HeopraHuyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsl KOTOPBIX
SIBIISIFOTCSL OCHOBBI 0a30BOM HAayKH: cHUCTEMa 3HAHUN 10 HEOPraHUYECKO XUMUH (C BKIIOUCHUEM
3HaHUH U3 001IeH XUMUH) U OpraHruuecKoi Xxumun. opMHUpOBaHKE JaHHOMN CHCTEMBbI 3HAHUH MTPH
M3YYEHUU TpeaMeTa 00ecredrnBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCETO MHOT0OOpa3us BEIIECTB
Ha OCHOBE OOIINX MOHATHM, 3aKOHOB ¥ TEOPUH XHUMHUH.

CrpykTypa coaepxanus KypcoB — «Opranuyeckast Xumus» 1 «OO0Imas 1 HeopraHuuecKas
XUMHS» chopMUpOBaHa B MpOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0Ja K M3yYCHHIO
y4eOHOro Marepuaia W OO0yCIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMA Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOM XHMMHMHM BELIECTBa
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUUECKOM TEOPUM CTPOECHUS OPraHMYECKMX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUHU BELIECTB.
Csenenus 00 M3y4aeMmblX B Kypce BeEIeCTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOAOB /10
CIIOKHBIX OMOJIOTUYECKH AaKTUBHBIX COeAMHEHHH. B Kypce opranuueckoil XMMHU HOTy4aroT
paszBuTHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHHs TEpPBOHAYAILHBIC
NPECTaBICHNUS O XUMUYECKOH CBS3H, KIacCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIHH.

[Ton HOBBIM yrjioM 3peHHus B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHMs TEOPETUUYECKUN MaTepuanl Hu
(aKTOJIOTHUECKUE CBEJCHHUS O BELIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HeoOpraHWyecKass XUMHUS» 00yJaroIIUMCs MPEIOCTaBISAETCS BO3MOKHOCTh OCO3HATH
3HaYEHHE TMEPUOJUYECKOr0 3aKOHA C OOMIETEOPETUYECKMX W METOJOJIOTMYECKUX TMO3UIIMM,
riy0Xe MOHATh UCTOPUYECKOE H3MEHeHHME (YHKIMI 3TOro 3akoHa — OT oOoOImaromen o
OOBSICHAIONIEH U IPOTHO3UPYIOMIEH.

Enunas cucrema 3HaHUN O BOKHEHIIUX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHNH, a TAKXKE 0 XUMUYECKUX PEAKIMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
gononHsaercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu CoOJEpXkKaHUs, HWMEIOIIUMHU
KyJbTYpPOJOTMUECKUI M TPHUKJIATHON XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT MOHUMAHHUIO
B3aUMOCBSI3M XUMHUH C JPYTMMHM HAayKaMH, PACKPBIBAIOT €€ poJib B TIO3HABATEIBHOM H
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBKEHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPHUH M MPAKTHUECKUX MPHIOKCHUNW XUMHUH, TOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOoOIeMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ IS MOMOJHEHUs] 3HaHUM, pellieHus
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxanue
y4eOHOoro npeamera «XuMHs» JaHHOTO YPOBHS M3yYEHHsS OPHEHTUPOBAHO HAa (POPMUPOBAHUE Y



00y4aromuXcsi MUPOBO33PEHUYECKOI OCHOBBI JJIsi OHUMaHUSI PUIOCOPCKUX UAEH, TaKuX Kak:
MaTepuaIbHOE €AMHCTBO HEOPTAHUYECKOTO M OPTraHMYeCKOro MUpa, 00YCIIOBICHHOCTh CBOWCTB
BEIIIECTB X COCTABOM U CTPOEHUEM, MTO3HABAEMOCTh IPUPOIHBIX SBICHUH MYTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUMH MEXIy HOBBIMU (paKTaMU U TEOPETHUUYECKHMHU MPEIANOChUTKAMU,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUUYECKHX MPOOJIeM, a Takke MmpobieM cOepekeHus
HEPreTHUECKUX PECYPCOB, CHIPbS, CO3AaHMSI HOBBIX TEXHOJIOTHI U MAaTEPUAIOB.

B nutane pemenus 3a1a4 BOCUTAHUS, Pa3BUTHS U COITUATA3AIMH 00 yJaIOIUXCsI TPUHSITHIE
IpOrpaMMOil MO XUMHH MOJAXOAbl K OIpPENETIeHHUIO COJEp>KaHUs W TOCTPOCHHUS IpeaMeTra
MpeaycCMaTpuBalOT (HOpMUPOBAHUE YHUBEPCATBHBIX YUYEOHBIX NEHWCTBHM, MMEIOIMX 0a30BOE
3HAUEHUE [UIsI PA3IMYHBIX BHUJIOB JEATEIHHOCTH: PEHICHHS MNpoOJieM, IMOWCKA, aHalau3a Hu
00paboTku HHPOpPMALUK, HEOOXOMUMBIX Ui TNPHOOPETEHHs ONbITa MPAKTHUYECKOW H
HCCJIEIOBATEIbCKOM 1eATeNbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUU.

B nmpakTuke npenojiaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOT'O OOIIETr0 00pa30BaHus, TaK U
Ha YPOBHE CPEIHETro 00I1ero o0pa3oBaHus, IPHU ONPEACTICHUN COACPKATEIbHON XapaKTepUCTHKH
Henel W3Y4YeHHs IMpeMeTa HamlpaBlIeHUEM IEPBOCTEIICHHON 3HAYMMOCTH TPAJAUIIMOHHO
npu3Haércss (GOpMHUpPOBAaHHE OCHOB XHMHUYECKOM HAyKM Kak o00JIaCTU COBPEMEHHOIO
€CTECTBO3HAHMUSI, MPAKTUYECKON IeATEIbHOCTHU YeJIOBEKa M KaK OJJTHOTO U3 KOMITIOHEHTOB MUPOBOM
KyJIbTypbl. C METOAMYECKON TOYKHM 3pEHMS TaKOM MOIXOJ K ONpPEAEICHHUIO LEelNed H3ydeHus
IpeIMeTa SIBJISIETCS BIIOJIHE OTIPABIaHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs IVIABHBIMHU LEISIMHM H3y4deHUs npenMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASITOTCSL:

e (GOpMHpPOBaHHE CHCTEMbl XWMHUYECKMX 3HAHUM KaK BaXHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAT KIIIOUEBHIC MOHATHS,
dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUH XHMHU, OCBOCHHE sI3bIKAa HAYKH, YCBOCHHE H
NOHUMAaHHE CYIIHOCTH JOCTYIMHBIX OOOOIIEHUII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PAa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX MO3HAHMS BEIECTB U
XUMHUYECKHX peaklnid, HeOOXOIUMBIX JJIsi MPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCA B
MHUPE BEIIECTB U XUMHYECKHX SIBIICHUH, HIMEIOIIUX MECTO B MPUPOJIE, B MPAKTHUECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHA M CHOCOOOB [ESATEIBHOCTH, CBSI3aHHBIX C HAONIOJACHHEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0e30I1acHOrO
oOpareHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3a7a4 U3ydyeHHus MpeaMera B
porpaMMe 1Mo XMMHUU YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU PUOPUTETAMH B
cucTeMe cpeaHero oomiero oopazoBanust. CeroHs B MPeNoiaBaHUN XUMHUH B OOJIbIICH CTENECHH
OTIaéTCs MPEANOUYTEHUE IPAKTHUECKONH KOMIIOHEHTE COJIep KaHus 00yUYeHHs, OpUEHTUPOBAHHOMN
Ha TOJTOTOBKY BBIITYCKHHKA 00Ie00pa30oBaTeIbHON OpraHW3aIMK, BIAJICIOIIET0 HE HaOOpOM
3HaHWHA, a (PYHKIMOHAIBHONH TPaMOTHOCTBIO, TO €CTh CIIOCO0AMU W YMEHHUSIMH aKTHBHOTO
MOJTyYeHUs 3HAHUN U PUMEHEHUS MX B PEATbHOM KU3HU JJIs PEIICHUS MPAKTUYECKUX 3a/1a4.

B cB3M c 3TUM npu U3YYeHHH TMpeaMera «XHUMHUS» JOMUHUPYIOLIEe 3HAuYCHUE
MpUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

aJanTanus o0yJaroImuXxcs K YCIOBUSIM TMHAMUYHO Pa3BUBAIOIIETOCS MUPA, (HOPMUPOBAHHE
WHTEIJICKTYaTbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K CamM0O0Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;



dbopMupoBaHHEe y OOYYAIOIMIUXCSA KITIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHITUN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JJISl PA3IMYHBIX BHUJIOB JIEATEIHHOCTH: PEHICHUS MTPOOIIeM,
NIOWCKa, aHalm3a ©U 00paboTKM WHPOpPMALMHU, HEOOXOTUMBIX s HPUOOPETEHHUS OIbITa
NEeSITeITbHOCTH, KOTOpasi 3aHMMaeT BaXHOE MECTO B MO3HAHWU XUMHH, & TaKKe JUISI OIEHKH C
TIO3HIIAN YKOJIOTHYECKON 0€30ITacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOIIECCOB
HA OpPTaHK3M YeJIOBEKa U IPUPOIHYIO CPEY;

pa3BHUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEIEKTYAIBHBIX H TBOPYECKHX CIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpETaTh HOBBIE 3HAHUSA 10 XHUMHHU B
COOTBETCTBUH C XH3HECHHBIMH ITOTPEOHOCTSIMU, UCTIOIH30BATh COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA ¥ aHalIu3a y9eOHOW U Hay4YHO-TIOMYISIpHON WH(DOPMAIIMH XUMUIECKOTO
COJIePKaAHUS;

(dopMHpOBaHUE U PA3BUTHE y OOYYAIONIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IUIAHUPOBAHUU U MPOBEJACHUN XUMUUYECKOTO IKCTICPUMEHTA;

BOCTIUTaHHE Y 00YJarOMIUXCsl YOKIEHHOCTH B TYMAaHUCTUYECKOW HAPABICHHOCTH XUMHUH,
e€ BaKHOW pOJM B PEUICHUU TJIOOAIBHBIX NPOOJIeM palMOHAIBLHOTO MPHPOIOIONB30BAHHMS,
TIOTIOJTHEHHSI YHEPTETUYECKUX PECYPCOB W COXPAHEHUs MPUPOIHOTO PABHOBECHS, OCO3ZHAHHS
HEO00XOIUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE i CBOEMY 3JI0POBBIO, a TAKKE TPHOOPETECHUS
OTIBITA UCIIOJIb30BAHUS TTOYUYEHHBIX 3HAHUHN IS IPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIIHsX,
CBSI3aHHBIX C XMMUYECKUMH SIBIICHUSMH.

B yueOHOM maHe cpemgHero o0Iero oOpa3oBaHUs MpPeaMET «XHUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE TPEAMETHI.

Ba3ucHbIi y4eOHbIN NIaH CpeiHeN MIKOJIbI MpeayCMaTpUBaeT U3yUYeHUE XUMHUHU KaK Ha
0a30BOM, Tak W Ha yriayOJ€HHOM ypoBHe. [IpumepHas mporpamMma CpeaHEro OOIIero
00pa3oBaHMs 10 XUMUM COCTAaBJIEHA U3 pacyéTa 4acoB, YKa3aHHBIX B 0a3MCHOM yueOHOM
iaHe oOIe00pa3oBaTeIbHBIX OpraHu3anuii oomero obpazoBanus. OOIIee YUCIIO
yueOHbIX yacoB 3a 1 roygobyuyenus B 11 kiacce 1 gac B Heaemnto (34 yacoB B rox)

11 KUIIACC

OBIIASA U HEOPTAHHYECKAS XUMUA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMmudeckuii drmeMeHT. AToMm. Snpo aroma, H30TOMBI. DJIEKTpOHHAs 0000YKa.
DHepreTUYeCcKrue ypoBHHU, NMOAYPOBHU. ATOMHBIC OpOUTamH, S-, p-, d- amemMenTsl. OcoOeHHOCTH
pacnpeneNeHus 3EKTPOHOB MO0 OpOUTANIsM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpOHHAsE KOH(MUTYpAIIHs aTOMOB.

[lepuonnueckuii 3akoH W Ilepuommueckass cucrema XuMHYeckKux dieMmeHTtoB JI. .
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M [lepuoanyeckoil CHUCTEMBbl XUMHUYECKUX
anemeHToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CII0KHBIX BEIIESCTB
10 TPYIIaM U nepuogam. 3HaueHue MePUoIUIECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKas CBsI3b. BHIBI XUMHUYECKOH CBSI3M (KOBaJeHTHAas
HEeMnoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHusmbl oOpa3oBaHMsI KOBaJECHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOPHBIN). BogopoaHast cBsi3b. BaneHTHOCTb.
DNeKTpooTpUlaTeNbHOCTh. CTenenb okucieHus. MOHbI: KaTUOHBI U AHHOHBI.



BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOECHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIECTBA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne 0 AucnepcHbIX cucTeMax. MICTUHHBIE M KOJUTOMAHBIE pacTBOphl. MaccoBas 107
BEILIECTBA B paCTBOPE.

Krnaccudukanust Heopranndeckux coequHeHnit. HoMeHkaTypa HeOpraHM4eCKUX BEIECTB.
I'eneTnyeckas CBsI3b HEOPraHUUECKUX BEIIECTB, MPUHAUISIKAIIUX K PA3IUYHBIM KJIACCaAM.

Xumudeckass peaknus. Kiaccupukamuss XUMHYECKUX pEaKIii B HEOPTraHWYECKON W
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUsI MACCHI BEUIECTB, 3aKOH COXPAHEHMS U MPEBpPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKopocTh peakiuu, €€ 3aBHUCHMOCTh OT Pa3IUYHBIX (akTopoB. OOpaTHUMbIE pPEaKIIHH.
Xumnueckoe paBHoOBecue. DakTOpbl, BIUSIOIMIME HA COCTOSSHUE XUMHUYECKOI'O PAaBHOBECHS.
[Tpunmun Jle [larensbe.

OnekrponuTnueckas aucconuanus. CunbHble W crnabbie 3neKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIeIOYHAs.

OKHMCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHsI BEUIECTB M HX MPEBPALICHUN: JEMOHCTpaIuUs
tabmun «llepuoanueckas cucrema xumudeckux snemeHToB JI. VM. MenneneeBa», M3ydeHUe
MoOJIele KPUCTAJUTMUECKUX PEmETOK, HAOMIOJCHHEe U ONHCAaHWE JEMOHCTPAMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IOKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUHM KaTaiu3aTopa,
ONpeJIeTICHUE CPellbl PaCTBOPOB BEIIECTB C MOMOILIBI YHHUBEPCAIBbHOTO MHAUKATOPA, PEAKIUU
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHUe pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaKIIm.

PacuérHrle 3agayn.

PacuéTel M0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMiL, B TOM YHCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCTIOIB30BAHUEM MOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. [lonoxenne Hemetainos B [leproanyeckoit cucteMe XUMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpOeHUsS aToMoB. Du3nyeckue CBOWCTBA HEMETAJIOB.
AmoTponusi HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yrieposa).

XUMHUECKUE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TajloTEHOB, cepbl, a3ot1a, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUAO0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUINX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. Ilonoxenue merainos B Ilepruoanyeckoi cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dbuszndeckue cpoiicTBa MeTauioB. CIIaBbl META/UIOB. DJIEKTPOXUMHUYCCKUHN Psifl HaNPSIKEHUH
METaJJIOB.

XUMHYECKUE CBOWCTBA BAXKHEUILIMX METAUIOB (HATpUM, KaJluid, KajablUW, MAarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO6mue cmocoOs! oydeHus MeTauioB. [I[puMeHeHre METaNIJIOB B OBITY M TEXHHUKE.

OKCIEpUMEHTaIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX MPEBpalllCHUIl: H3y4yeHue
KoJUTeKIUU «MeTaTbl U CIUTaBbl», 00pa3loB HEMETAIUIOB, PEIICHUE SKCIIEPUMEHTANILHBIX 3a1a4,
HAOJIO/IeHUE U ONHMCAHHWE JEMOHCTPALMOHHBIX U J1a0OpAaTOPHBIX OIBITOB (B3aUMOJEHCTBHE
TUAPOKCHUIA ATFOMHUHHUS C pACTBOPaMH KUCJIOT U IIEN0YEH, KAYECTBEHHbIE PEAaKIIMM HAa KaTHOHBI
METAaJIJIOB).



PacuérHble 3agayn.

Pacuétel Macchl BelecTBa Wiiu 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIINX B PEAKIINH BEIIECTB, pacyEThl MacChl (00BEMA, KOTMUYECTBA
BEIIECTBA) MPOJAYKTOB PEAKIUH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumuu B 00€CriedeHIH KOJIOTUIECKOM, SHEPTeTUIESCKON M THIIEBON 0€30MacHOCTH,
pa3BuTuU MeaUIUHBL. [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEILECTB U XUMUYECKUX PEaKI[Ui.

[TpencraBnenus 00 00X HAYYHBIX TPUHIIUIIAX TPOMBIIUICHHOTO MMOJIY4YE€HUS BaXKHEUITNX
BEIECTB.

YenoBek B MHUpE BELIECTB M MATEPHUANIOB: BAKHEMIIME CTPOUTEIBHBIE MATEpHUAJbL,
KOHCTPYKIIMOHHBIE MaTepHUalibl, KPackH, CTEKJIO, KepaMHKa, MaTepHalibl ISl 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHMUYeCKHE U MUHEPATIbHBIEC y100pEHUSI.

XUMHS U 3JI0POBbE YEJIOBEKA: MPABWJIA HMCIOJIB30BAaHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MaCHOTO MCIIOIh30BaHMS MPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeamMeTHbIE CBSI3H.

Peanuzamust MeXIpeIMETHBIX CBSI3CH MPU M3yYeHUU OOIIEH W HEOPTraHWYECKON XUMHH B
11 xmacce ocymiecTBiseTcs Yepe3 UCIOJIb30BaHUE KaK OOIIHMX €CTeCTBEHHO-HAYUHBIX MOHSTHIA,
TaK W MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJI OTACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE MIOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, KJacCU(pUKalus, MNEePUOIUYHOCTb, HAOIIOACHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHUE, SIBJICHUE.

®dusuKa: Marepus, dHEpPrus, mMacca, aroM, d3JEKTPOH, NMPOTOH, HEUTPOH, WOH, W30TOIL,
PaAMOaKTUBHOCTh, MOJIEKYJa, YPHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIMYUHBI U €IMHULIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHOJIOTHs: XUMHUYECKAs POMBIIIJIEHHOCTh, METAJUTYPIHsl, IPOU3BOJCTBO CTPOUTENBHBIX

MaTcpHraJioB, CEIbCKOX03SIHUCTBEHHOE Mpou3BOACTBO, nuiieBas MMPOMBIIIJICHHOCTD,
@apMaHGBTquCKaH MMPOMBIIIJICHHOCTD, IMPOU3BOACTBO KOCMECTHUYCCKUX nmpemnaparos,
IPONU3BOJACTBO KOHCTPYKIIHMOHHBIX MaTCcpHralioB, OJICKTPOHHAasA IMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOIPAMMLBI 110 XMUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMUHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YalOIIMMUCS
nporpaMM CpeaHero oOmiero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToanueckol OCHOBOM UIsi pPa3paOOTKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
POrpaMM CPeTHET0 00IIeTr0 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/.

B cooTBeTrcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
PE3yNIbTaTOB OCBOCHUS MPEAMETa « X UMUsD» Ha YPOBHE CPETHETr0 00IIero 00pa30BaHUs BbIIEICHbI
CJIETYIOIINE COCTABIISAIOIINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEACIICHHIO;

HAJIMYUE MOTUBALIUU K O0YUEHUIO;

[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH M UCTOPUUYECKHUX TPAJAHUIIHK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH NIEATEIHHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HaJIMYUe MPABOCO3HAHUSA 3KOJOTUYECKOM KYIbTYpbl U CIHOCOOHOCTH CTaBUTh LIENU U
CTPOUTD KU3HEHHBIC ILJIAHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHUS MPEAMETA « XUMUS» IOCTUTAIOTCS B €IMHCTBE YIeOHOM
U BOCIHUTATEIbHOU NIEATENHHOCTH B COOTBETCTBUU C F'YMaHUCTHUYECKHUMH, COLUOKYIbTYPHBIMU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HJeallaMd POCCUUCKOTrO TIpa’kJaHCKOro oOIIecTBa,
OPUHITHIMU B OOIIECTBE HOPMAaMH M MpPaBUJIAMH TOBEIEHUS, CIIOCOOCTBYIOIIMMHU IPOIIEcCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS IMYHOCTH 00YYaIOIIHXCS.

JInaHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
OTIbITa TO3HABATENILHOM U MPAKTUUYECKON JIEATETHHOCTH 00yUaloIMXCsl O peann3aii IPUHATHIX
B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCcKOro BOCIMTAHUS:

OCO3HaHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

NPEACTABICHUS O COIMAIBHBIX HOpPMaxX M MpaBUiaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITETbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U M03HABATENbHbIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPH aHAJIM3E Pa3INIHBIX BHJIOB yUYEOHON AESITETbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAUI0 OTE€YECTBEHHOU
XUMUH;

YBOXECHHSI K TPOIIECCY TBOPYECTBA B O0JACTH TEOPUU M TMPAKTUYECCKOTO MPUMEHCHHS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0IeHU,
KPOTOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U MMPAKTUKOB;

MHTEpEcCa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHUH U TIOCIEAYIOUIEM aHAIIU3E
uH(OpPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHUH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:



HPaBCTBEHHOTI'O CO3HAHUS, STUYECKOr0 MOBEICHMUS;

CIOCOOHOCTH OIICHHUBAThH CUTYAIIUH, CBA3aHHBIE C XUMUYECKHMH SBICHUSMH, U IPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUMBATH CBOE IIOBEJICHWE W IIOCTYNKHM CBOMX TOBApUILEH C MO3WULHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN 3TUX MOCTYIIKOB;

4) popmMupoBaHHSA KYJIbTYPHI 310POBb:

NOHMMaHMUs LEHHOCTeH 310poBoro M Oe3omacHoro oOpas3a >KU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroIeHHsT MpaBWJI 0€30MacHOTO OOpaIleHusl C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYLOBOM JI€ATEIBHOCTH;

NOHMMAaHMUS IEHHOCTH TNPaBWI HWHAWBUIYAIBHOTO W KOJUIEKTUBHOTO 0O€30M1aCHOTO
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPEOIEHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BoCIUTAHUA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HOH, TBOPUECKOM U IPYTUX BUJAX NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE€ B PEIICHUHM MPAKTUYECKUX 3a7ad COLMAIbHOMI
HaMpaBJICHHOCTH (B PaMKax CBOETO KJlacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHNUN 110 XUMHH;

YBa)XEHHUsI K TPYY, JIOASIM TPyZia U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIyaJIbHON TPAeKTOPHH 00pa3zoBaHus, Oyaymien
npodeccuu u peanusalnny cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKH 11€7€CO00Pa3HOr0 OTHOLICHHS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM, BIUSHHUS SKOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE NMTPUPOJAHON U COLIMATIBHOM CPEBL,;

OCO3HAHMSI HEOOXOIMMOCTH HCIOIB30BAHUS JTOCTHKEHUN XUMHHU JJISl pEILICHHs] BOIIPOCOB
PalOHAIBHOTO IPUPOAOIIOIB30BAHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPE OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHUSI TMPOTHO3UPOBATh HEOIArONMPHUSATHBIE SKOJIOTHYECKHE MOCTEICTBHUS MPEANPHHUMACMBIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO HKOJOTMYECKOTO MBIIUICHHS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
JIEATEIbHOCTH  JKOJOTMYECKOM HAaNpaBIEHHOCTH, YMEHHMS PYKOBOJCTBOBATbCA WMH B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COLIMAIbHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HayKH U OOIIECTBEHHOHN NMPaKTHKH;

NOHUMaHMs CHeUM(UKA XUMHM Kak HayKH, OCO3HaHHMs e€ poiu B (HOPMHUPOBAHUU
PalMOHATILHOTO HAYYHOTO MBIIUICHUSI, CO3/IaHNH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €JUHCTBE MPHUPOJBI M YEIOBEKA, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEW H
pelIeHn: podieM COXpaHEHUs PUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JII COBPEMEHHOW LMBHWIM3ALNU: B €&
T'YMaHHCTUYECKON HANpaBI€HHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOM



KYJIbTYpbI, PEHIEHUH TJ100ATBbHBIX MPOOJIeM YCTONYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
o0ecreYeHnH yCIOBHM yCIEUITHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KHU3HU KaXKIOTO WiIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHUMAaHHUS CYIIHOCTH METOJOB IO3HAHMUS,
UCIIONIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHHH OKpYXKAIOIIErO0 MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHHH,
YMEHHUsI J1eJ1aTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAYyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LIeJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIEHO UCTIONB30BaTh XUMHUUECKUE 3HAHMSI ITISl PEIICHUs TPOOIeM
B PEAIbHBIX KU3HEHHBIX CUTYalIUSIX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON eI TeNIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYY€HHMIO HOBBIX 3HAaHMM 10 XMMHH B COOTBETCTBUM C JKU3HEHHBIMU
NOTPEOHOCTAMU;

HWHTEpeca K 0COOCHHOCTSIM TPYy/1a B Pa3IuvHBIX chepax mpodecCHoHATBHON NI TEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIe pPE3yJibTaThl OCBOCHUS Y4YEeOHOro mpeaMera «XHMHUS» Ha YpPOBHE
CpeaHero o0mero 0opa3oBaHus BKIIIOYAIOT:

3HaYMMble 751 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEKAMCUUIUIMHAPHBIC
(MeXmpeMeTHBIE) 00IeHAYYHbIC TIOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (haKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIE0BaHNE, HAOMIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U APYTHUE);

yYHUBEpCaJdbHbIE  ydeOHble  JeHCTBHS  (TMO3HABaTeIbHBIE,  KOMMYHHKATHBHEIC,
perynsTuBHBIC), oOecrneunBarone GopMupoBaHHe (YHKIMOHATLHOW TPaMOTHOCTH |
COLMAIbHOM KOMIIETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYYaIOIIUXCS  HWCIOJh30BaTh  OCBOEHHBIC  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHYCCKHE 3HAHWS W YHUBEPCAIbHBIC Yy4YeOHBIE ACHCTBUS B IIO3HABATEIBHOW H
COLMAJIBHOM MPAKTHUKE.

MeTaHpeHMeTHBIe PE3yJIbTaTbl OTPAKAIOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘-IeGHBIMI/I
MMO3HAaBAaTCIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA I[eﬁCTBHHMH.

OsgiiaieHne YHHBEPCATbHBIMH Y4eOHbIMU MO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a30Bble JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENILHO (OPMYJIUPOBATh W aAKTyaJIM3MPOBATH MpoOJieMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpeNeNaTh UEeNU ACATEIbHOCTH, 3ajaBas IMapaMeTPbl M KPUTEPUU HX IOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThI JACATEIBHOCTH C IIOCTABJICHHBIMH LIEJISIMU;

HCIIOJI30BAaTh IIpU OCBOCHHUU 3HAHUHU HpI/IéMBI JIOTUYCCKOI'0O MBIIIJICHHUSA — BBIACIATH
XApPaKTCPHBIC TIPU3HAKU HOHATHH WU YCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIb30BATh
COOTBETCTBYIOIIHE MTOHITHUS JJIs1 OOBSICHEHHSI OT/ICIbHBIX (PAKTOB U SIBIICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UTS KJIacCU(UKAIIUN BEIIECTB U XUMHUYECKUX PEAKIIHIA;

YCTaHAaBJIMBATb TPUYIHNHHO-CIICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SABJICHUAMMU,

CTPOUTD JIOTUYCCKUC PACCYKACHUSA (I/IHI[YKTI/IBHBIC, ACAYKTUBHBIC, ITO aHaJIOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH W MPOTHBOPEUYUS] B PACCMATPUBAEMBIX SBJICHUSX, (DOPMYIHPOBATH BBHIBOJBI H
3aKITIOYCHUS;



PUMEHSTh B IPOLIECCE MO3HAHUS, UCIOJb3YEMbIe B XMMHH CUMBOJINYECKUE (3HAKOBBIC)
MOJIeINH, TPe0OPa30BBIBATH MOACIbHBIC MPEICTABICHUS — XUMUYECKUHN 3HAK (CHMBOJ) DJIEMEHTA,
xumMudeckass (opMmyna, ypaBHEHHE XHUMHUYECKONW peakluu — TMPU PEIIeHuH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIEC MOJENIbHBIE IPEICTABICHUS AJIs
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKLUi.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaJICTh OCHOBAaMH METO/I0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHii;

dbopMynupoBaTh LEAM M 33Ja4d  HMCCIEAOBAHUS, HCIOJB30BaTh IIOCTABIECHHBIE U
CaMOCTOSITENNbHO C(HOPMYINPOBAHHBIE BOIMPOCHl B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTsE QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KIICHUI;

BJIQJICTh HAaBBIKAMU CAMOCTOSITETFHOTO ITUTAHUPOBAHHUS M TPOBEICHUS YUEHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIOIaTh 32 XOJIOM IpPOIEcca, CaMOCTOSATEIbHO
POTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBINA OTYET O MPOAEIAHHOM
pabore;

npuoOpeTaTh OIBIT YYEHWUYECKON MCCIEeIOBATEILCKOW UM TPOEKTHOW JIESITEIIBHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHus
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB MTO3HAHMS.

3) pa6ora ¢ nHpopManmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpOpManuu (Hay4HO-IOMYJISpHas
JauTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HMHTepHera),
aHATM3UPOBATH HH(POPMAIIUIO PA3TUIHBIX BUIOB U (POPM MpECTaBICHUS, KPUTHIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHble METOAbl MpPH IMOUCKE U OTOOpe
uH(pOopMali, HEOOXOAUMOM /1JIs1 BBITIOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

NpUOOpPETaTh OMBIT KCIOJIB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BHIOMpaTh ONTUMATIBHYIO (hOpMY TpencTaBiieHus HHGOpPMAIUU (CXEMBI,
rpaduKH, TUarpaMmbl, TAOJHIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIA S3bIK B KadeCcTBE CpEACTBAa NpU pPabdoTe C XUMHYECKOU
uHpOpMalKell: MPUMEHATh MeEXIpeaAMeTHbIe ((U3NYecKue M MaTeMaTHUeCKUE) 3HAKU H
CUMBOJIBI, (hOpMYIIbI, a0OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISIIHOCTH.

OBj1ajeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

3aaBaTh BOIPOCHI 10 CYIIECTBY 00CY>KAaeMOM TeMbl B XO/€ AMAJIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYIIaTh C MpPE3CHTAIlMe pe3yNbTaToB MO3HABATEIbHON AEATENbHOCTH, MONYyYSHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TP  BBINOJHEHHUM XUMHUYECKOTO
9KCIIEPUMEHTAa, TPAKTUYECKOW paboThl MO MCCIENOBAHUIO CBOWMCTB H3Yy4aeMbIX BEIIECTB,
peanuzanuu y4yeOHOro mnpoekTa U (OopMynHpoBaTh BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHU MTyTEM COTTIaCOBAHMS MO3UIIHI B X01€ 00CYX/IEHUS 1 0OMEHA MHEHUSIMH.

OBiajgeHne YHHBEPCAJIbHBIMH PeryJsiTUBHBIMU JIeiiCTBUSMMH:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYIIECTBISATH CBOIO IMMO3HABATEIbHYIO ESTENbHOCTD,
onpezenss e€ Henu U 3a/add, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aITOPUTM JCUCTBUN TP BHITIONHEHUHM YY€OHBIX M HCCIEIOBATENbCKUX 3aJad,
BBIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM IMOJIYyYE€HUSI HOBBIX 3HAHHH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUAX;



OCYILECTBIISAT CAMOKOHTPOJIb CBOEH JESITEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.
IIpenmeTHbIe pe3yJbTaThI.

[TpenMeTHbIE pe3yabTaThl OCBOCHHS Kypca «OO0mas 1 HeopraHmueckas XUMHUsD OTPaxaroT:

c(hOopMUPOBAHHOCTH MPEICTABIICHUN: O XUMHUECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIU XUMHUH B TIO3HAHWH SIBJICHUA TPUPOJIBI, B (OPMUPOBAHUU MBIILICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (PYHKUMOHAIBHOH TIPAaMOTHOCTH, HEOOXOAMMOW JJsi pelIeHHS
MPAKTUYECKUX 3a7ad M HSKOJIOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0pOBBIO U
MPUPOAHON Cpenie;

BJIQ/ICHUE CUCTEMONW XUMHUYECKMX 3HAHWM, KOTOpas BKJIKYAET: OCHOBOIIOJIAraroliye
HNOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- AIeKTpOHHBIE OPOUTAIN ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHas, HWOHHAs, MeTa/lInyeckas, BOJOPOAHAA),
KpUCTAJIZIMYECKAsl  PEIIETKA, TUIBI XMMMUYECKHMX  peaklud, pacTBOp, DIJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAs IUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEND, CKOpPOCTb
XUMHYECKON peakliiy, XUMUYECKOE pPaBHOBECHUE); TEOPUHU U 3aKOHBI (TEOPHSI ANEKTPOIUTUYECKOM
nyccouuanuu, nepuoandeckuii 3akon JI. M. MenpgeneeBa, 3aKOH COXpaHEHHS] MACChl BEILIECTB,
3aKOH COXPAHEHHs M NIPEBPAIICHUS DHEPIMM IPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHHUS, JIEXKAIIUE B OCHOBE IOHHUMAaHUS
MPUYUHHOCTUA M CUCTEMHOCTH XMMHUYECKHX SIBJICHUN, (PAKTOJOTHYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJy4YeHUH M 0€30IaCHOM HCHOJb30BaHUU Ba)XKHEUIINX HEOPTaHMYECKHUX BEIIECTB B
OBITY M MIPAKTHUYECKON JAEATEIbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepPHBIC MPU3HAKU MOHSATUH, YCTAHABINBAThH
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU ONMMCAHUM HEOPraHUYECKHX
BEILIECTB U UX MPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJHKY IJIsl COCTaBJICHUS
¢dopMyn BeIIeCTB M ypaBHEHMH XHWMHYECKHUX PEAKIMHA, CHUCTEMATHYECKYyI0 HOMEHKIIATypy
(IUPAC) um TpuBHManbHbIC Ha3BaHHUS OTACIBHBIX HEOPTraHWYECKHX BEIIeCTB (yrapHbI Tas,
YIJIEKUCIIBIA Ta3, aMMUaK, raiméHasi W3BECTh, HEraml€Has H3BECTb, MMUTHEBAas COJA, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEEIATh BAICHTHOCTD U CTETIEHb OKHCICHUS XMMHYECKHX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOrO COCTaBa, BUJl XUMHUECKOH CBSI3M (KOBaJCHTHAsI, HOHHAs,
MeTaJlJIN4ecKasi, BOJOPOAHAS) B COCOUHEHHSX, TUI KPUCTAUIMYECKOW PEmIETKH KOHKPETHOIO
BellecTBa (aTOMHAas, MOJEKYJspHas, MOHHAs, METAJUIMYECKas), XapakTep Cpeldpl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEIUHEHUI;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 MX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIle COeIMHEHNN (ITPOCThIE BEIIECTBA — METALIBI U
HEMETaJlIbl, OKCUIbl, OCHOBAHUS, KHCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pPAaCKpbhIBaTh CMBICT mepuoandeckoro 3akona J[. W.
MenneneeBa W JEMOHCTPUPOBAaThH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
MIPOTHOCTUYECKYIO () YHKIIHUH;

cOPMHPOBAHHOCTh ~YMEHHMH  XapaKTepPU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucTeMbl XMMHUECKUX 3i1eMeHTOB /], U.
MenneneeBa, HMCHOIb3YyS MOHSTHS «S-, P-, d-DJIEKTPOHHBIE OpPOHUTANN», «IHEPreTUUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB U MX
COCIMHEHUH 110 nepuonam U rpymnnam Ilepuogudeckoi cucreMsl XUMUYECKUX 31eMeHTOB [I. 1.
Menneneena;



c(hOopMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh (OMUCHIBAThH) OOIINE XUMHUECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB, MOJATBEPKIATh CYIIECTBOBAHHWE T'€HETUYECKOU
CBS3M MEXJy HEOPraHMYECKHMHU BEIIeCTBAMU C TIOMOIIBIO YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKInii;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATH XUMHUYECKHE PEaKLUU MO0 PA3IUYHBIM
npu3HaKaM (YMCIy W COCTaBy pEarupyrolIuX BEIIECTB, TEIJIOBOMY d3(PQEeKTy peakiuu,
U3MEHEHUIO CTENICHEH OKUCIICHHS 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIACTHIO KaTaIn3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATh ypaBHEHUS pPEaKLUUN pa3IMYHBIX TUIOB, MOJIHBIE
U COKpallEHHbIE YpPaBHEHUS peaklUii MOHHOrO OOMEHAa, YyUHUThIBasl YCIOBUS, IPU KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIQ,

c(OpPMHUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAOIINE KaueCTBEHHBIN
COCTaB pa3MYHBIX HEOPraHWYECKUX BEIIECTB, pAcClO3HABaTh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpPMHUPOBAHHOCTh YMEHUU PACKPBIBATH CYITHOCTH OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii TOCPEACTBOM COCTaBICHHS SJIEKTPOHHOTO OanaHca ITUX PEaKIuii;

c(OpMUPOBAHHOCTh YMEHUIN OOBIACHATH 3aBUCHMOCTbh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3IUYHBIX (AKTOPOB; XapaKTep CMELIEHUS XMMHUYECKOTO DPABHOBECHS B 3aBUCUMOCTH OT
BHeIHero BozneiicTeus (mpunuumn Jle Hlarense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKUE MPOIIECCHI, JICKAIIIE B OCHOBE
IMPOMBIIIJIEHHOTO TOJYYeHHUS CEPHOM KHUCIOThl, aMMHaka, a Takke CchopMHUpPOBAaHHOCTH
IpecTaBiIeHU 00 OOIMMX HAyYHBIX MPHUHIMIIAX M IKOJOTUYECKUX MpoOjIeMax XUMHYECKOIOo
MIPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh yMEHUW TMPOBOAWTH BBIYMCICHUS C WCIOJIb30BAHUEM TOHSTHUS
«MaccoBasi IOl BEILECTBA B pAcTBOpPE», OOBEMHBIX OTHOIIEHUN Ta30B MHPU XUMHUYECKHX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3zoB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIIH
00BEMY OJTHOTO U3 YYACTBYIONIUX B PEAKIIMU BEIIECTB, TEIUIOBOTO d((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHHSI MACChI BEIIIECTB, MPEBPAILICHUS U COXPAHEHUS YHEPTHH,

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBUJIA MOJH30BAHUS XUMHUYECKON TOCYAOU U
1ab0paTOPHBIM 000PYIOBAaHKMEM, a TAK)KE MPaBHUJIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpPMHUPOBAHHOCTh YMEHHUH TIAHUPOBATh U BBIIOJHATh XHUMHYECKHNA HSKCIICPUMEHT
(pa3znmoxeHue TMeEpoOKcHIa BOAOpOAa B MPHUCYTCTBUM KaTanu3aTopa, OMNpPENEICHHE CPEabl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHHUBEPCATHLHOIO WHINKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
HAa CKOPOCTh XHMHUYECKOW PEaKIMH, peaklud HMOHHOrO OOMEHa, KAa4eCTBEHHBIC pPEaKIUHh Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHWSI, PEIICHUE SKCIIEPUMEHTATBLHBIX
3agau nmo TtemMaM «Metamnel» U «Hemeramibl») B COOTBETCTBHM C TMPaBUJIAMU TEXHUKHU
06e30macHOCTH TIPH OOpaIICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEICTABIIATh
pe3yNbTaThl XHUMHUYECKOTO JKCIEPUMEHTa B (opMe 3amucu YpaBHEHHUN COOTBETCTBYIOIINX
peakuuii ¥ GopMyIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHaIM3UPOBAaTh XHMMHUYECKYIO HH(OpMaluio,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpeJCTBAa MAaCCOBOM KOMMYHUKAIMK, IHTepHET U Ipyrux);

c(OpPMHUPOBAHHOCTh YMEHHUH COONMIOaTh MpaBWIa HKOJOTHYECKH IIeIeCO00pa3HOro
MOBECHUS B OBITY M TPYAOBOHM NEATEIHHOCTH B IEISIX COXPAHEHHsI CBOErO 3/I0POBbS U
OKpY’Kalollel MpUPOTHON Cpebl, OCO3HABATh OMACHOCTh BO3JEHCTBHUSI HA KWBBIE OpPraHU3MBI
onpeAenéHHBIX BELIECTB, MOHUMas cMbich nokasarens [1JIK, moscHsTh Ha mpuMepax crnocoObl
YMEHBIIICHHUS U TIPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBHUS HA OPTaHU3M YEIIOBEKA;

JUIsE O0YYaOMIMXCSl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSITH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIESCTB M XUMUYIECKUX SIBIICHUM;



JUIS CJIENIBIX U CJIA0OBUIAIIUX 00yUarOIIUXCsl: YMEHUE HCII0JIb30BaTh PEIbEPHO-TOUEUHYIO
cucremy o0o3Hauenuit JI. bpaiins mist 3anucu xumuueckux Gopmy.

TemaTnuyeckoe NIaHUPOBaHUE

BocnurareJbHBII NMOTEHHHAJT JJEKTUBHOro Kypca «Opranudeckas xumus» 11 kiaace
peajim3yercs ¢ y4eToM padoyeil MpOorpaMMbl BOCIUTAHUSA M NIPeyCMaTPUBAeT:

- YCTaHOBJICHUE MEXKIIPEIMETHBIX CBSI3€M XMMHH C JPYTMMU HayKaMH: UCTOpHEH, reorpaduei,
MaTEeMaTHUKOM, (PU3UKOH, TMHTBUCTUKOM;

- U3y4YEHHE MATEPHAIIOB O HAYYHBIX OTKPBITUSIX, TUYHOCTHBIX KAUECTBAX W 3aCIyrax Y4Y€HbIX, B
TOM YHCJIE PYCCKUX;

- BKJIFOUCHHUE B COJIEpKaHNE YUEeOHBIX 3aHATHI MaTepHalia, MO3BOJISIONIETO PACKPHITh CYIIIHOCTh
IKOJIOTMYECKUX MPOOIEM M CIOCOOBI UX PEIICHHUS: O MPEACITHHO OMYCTUMOW KOHIIEHTpPALUU
ONACHBIX BEIIIECTB;

- 00 HCTOYHHKAX 3arpsI3HEHUI U Mepax Mo 00ECIIEYCHHUIO IKOJIOTHIECKOM OE30MacHOCTH;

- 0 3aME€HE TPANUIIMOHHBIX XUMUYECKUX MPOU3BOJICTB TEXHOJOTHSIMHU «3EJICHON XUMUNY;

- (opMHpOBaHHE HABBIKOB TPaMOTHOTO M 0O€30macHOro oOpalieHUs C BEIISCTBAMH,
HEOOXOAMMBIMH B TIOBCETHEBHOM XKU3HM: 3HAKOMCTBO C MH(OpPMAIMEH O BEHIECTBAaX OBITOBOMU
XHUMHH, ONBITaX C HUMHU;

- BKJIIOYCHHE B COJACp)KaHWE YPOKOB WMH(MOpPMAIMU O PAa3BUTHM XUMHYECKOW HAYKH B Halleh
CTpaHe, POJIM XUMUYECKOMN MTPOMBIILIEHHOCTH B 3KOHOMUKE P®;

- IEMOHCTpAIHS BAXXHOCTH XMMHUYECKHUX 3HAHUHN B BhIOOpE Tpodeccru, CBSI3aHHON ¢ XUMUEH, U
pacKpbITHE TEPCIEKTUB JAHHOTO BEIOOpA

TemaTnueckoe miiannposanue 10 kiaace

Ne Ha3Banue pa3ieyioB U TeM KoanyecTBO 4acoB norp
n/n NPOrpamMMbl
Z 2 5 =
° = 5 5 5
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1 = < = =
&2 =z = 2=
2 2 | =&
1 Crpoenne atoMoB. Ilepnonnueckuit
3akoH u [lepunoandeckas cuctema 3 Bbubanoreka HOK
XUMHUYECKHX dteMeHToB J]. H. https://m.edsoo.ru/7f41837¢
Meunpgeneena
2 Crtpoenue BemniecTBa. MHOrooOpasue 4 bubnuorexa [HOK
BCILICCTB https://m.edsoo.ru/7f41837¢
3 XUMHYECKHE pPeaKIun 6 ! ! bubmorexa HOK
peaKtt https://m.edsoo.ru/7f41837¢
4 1 1 bubnmoreka LHOK
Merajuisi 6 https://m.edsoo.ru/7f41837¢
5 HeMeTaiis: 9 1 bubnuorexa HOK
https://m.edsoo.ru/7t41837¢
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CBs13p HEOPraHUUYECKUX U

Bbubnuoreka LHOK

OpraHUYECKUX BEIIECTB 2 https://m.edsoo.ru/7f41837¢
X K 4 bubnuorexa HOK
MIMHA | ACUSHD https://m.edsoo.ru/7f41837c¢
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KanennapHo-remarnueckoe mjaaguposanue 11 kjacce

Ne n/mt Tema ypoxka Konunuectso Jara
4acoB 10 IJIaHy daxT
1(1) Beenenne B o0myro xumuto. OCHOBHBIE CBEIEHUS O CTpoeHHUM aroma. [IpaBuia TEXHUKH 6.09 1
0€30IaCHOCTH B KAOMHETE XUMHUH.
2(2) Oco0eHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI0UEK aTOMOB AJIEMEHTOB 4-T0 U 5-T0 MEPUOIOB 13.09 1
nepuoandeckon cucreMsl JI.M. Menzeneena.
3(3) [Teproanyecknil 3aKOH M MEPHOANYECKAs CHCTEMa XMMHUYecKuX siaeMeHToB J[. M. Menneneesa B 20.09 1
CBETE YUCHHUS O CTPOCHUH aToMa.
4(1) HoHnnas xumMuyeckas CBSI3b. 27.09 1
5(2) KoBanenrnas xumMuueckas CBS3b. 4.10 1
6(3) MeTammyeckass XUuMHU4YecKas CBA3k. 11.10 1
7(4) Bonoponnas xumMuyeckas CBs3b. 18.10 1
8(5) [Tonmumepsr. 25.10 1
9(6) I'a3000pazHbie BelecTBa. 8.11 1
10(7) JKunxue Bemnrecrsa. 15.11 1
11(8) Tsépmpie BemecTBa. 22.11 1
12 (9) JlucniepcHble CUCTEMBI. 26.11. 1
13 (10) Cocras Bemecta. CmecH. 03.12. 1
14(11) Pemenue 3anau mo teme: «Maccosas gons. Cmecuy. 10.12. 1
15(12) Ypok-ynpaxuenue 1o temam: «CTpoeHHE aTOMA ¥ IEPUOUYECKUN 3aKOHY; «CTpOCHUE BELIECTBAY. 17.12. 1
16 (13) KonTpoabHnas pabota Nel o temam: «Ctpoenue atoma. [lepuonmueckuii 3akon». «CTpoeHue 24.12. 1
BEIIICCTBAY.
17 (14) IIpakTuHuyeckas padora Nel o Teme: «Ilonyuenne, coOupanue u pacrio3HaBaHUE Ta30BY. 14.01. 1
18(1) Krnaccugukaiysi XaMHU9IeCKUX peakiuii B OpraHuuecKoi 1 HEOPraHUIECKON XUMUH. 21.01. 1
19(2) CKOpOCTh XUMHUECKUX peaKiuid. DaKTOPhI, BIUSIONIME HA CKOPOCTh XUMUYECKUX PEAKIUI. 28.01. 1
20(3) OOpaTUMOCTh XUMHUYECKUX PEaKIUil. XMMUYECKOE PABHOBECHE. Y CIIOBUS CMEIIEHHUSI XUMUYECKOTO 04.02. 1
paBHOBecus 1o npuHuuny Jle larense.
21(4) Pouib BOZIBI B XUMHUYECKUX PEAKIIMSAX. 11.02. 1
22(5) ['unpomnus. 20.02 1
23 (6) ['unpomnus. 27.02 1
24(7) OxucnurensHO-BoccTaHOBUTENBHBIE peakiuu. CocTaBnenue OBP MeTonom »1ekTpoHHOro Oananca. 2.03 1




25(8) DIEKTPOIU3. 6.03 1
26(1) MeTabl. 13.03 1
27(2) Hemeranmnsl. 20.03 1
28(3) OpraHquCKHe Y1 HEOpraHMYeCKHUEe KUCIIOTHI. 3.04 1
29(4) OpraHuyeckue U HEOPraHMYECKNUEe OCHOBAHMS. 10.04 1
30(5) Comn. 17.04 1
31(6) ['eHeTnueckas cBsI3b MEKIY KIacCaMU HEOPTaHUYECKUX M OPIrAHUYECKUX COCIUHEHHM. 24.04 1
32(7) VYpok ob6o6menne mo teme: «BemecTBa U X CBONCTBaY. 25.04 1
33(8) KonTponsHas padora No2 o Teme: «BeriecTBa u X CBOMCTBay. 6.05 1
34(9) IIpakTuuyeckas padora Ne2 mo teme: «Pacro3HaBaHue BEIIECTBY. 13.05 1
35(10) [IpomexyTouHas (roJoBasi) aTTeCTalusl. 15.05 1




Onuncanue MaTepuaIbLHO-TEXHUYECKOI0 o0ecreyeHust

. I[Iporpamma kypca xumun s 8-11 kimaccoB 001me00pa3oBaTeIbHBIX YUPEKICHUN

/ O.C.I'abpuensn. — 3-e uzn., crepeorun. — M.: [lpoda,2000

2. COOpHMK HOPMATHBHBIX JOKYMEHTOB 10 XuMuu. DenepanbHbIi KOMIIOHEHT
rOCYyIapCTBEHHOTO cTaHAapTa. denepanbHbli 0a3ucHBIN yueOHbIi mian.-M.; Jpoda,20006.
3. Topkoserko M.IO. [Toypounsie pazpadotku mo xumud 10kt — M.; «Baxoy, 2006.
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