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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XMMHU Ha YpOBHE CpeIHEro oouiero oopa3zoBaHus pazpaboTaHa HA OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoit @enepanumn»,
TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUs (elepanbHON 00pa30BaTEIBHON MPOTPAMMBI CPEIHETO
obmero o6OpaszoBanus (POIl COO), mpencraBieHHbIX B DeaepaibHOM TrOCYIapCTBEHHOM
obpazoBatensHOM ctanmapte COO, ¢ yuérom Konnenmmm mnpernonaBaHus y4eOHOTO Mpeamera
«Xumus» B 00pa3oBaTeNbHBIX Opranu3anusax Poccuiickoit denepanuu, peain3yonmx OCHOBHBIC
oOpazoBaTeNnbHBIE NPOTPAMMBI, U OCHOBHBIX MNOJOKEHUH «CTpaTeruu pa3BUTHS BOCHHTAHUS B
Poccuiickoit @eneparuu Ha nepuoa 10 2025 roga» (Pacnopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

Pabouas nmporpamma mo xumuum st 11 «I» Kkiacca cocraBjieHa HAa OCHOBe CIEAYIOLIUX

JIOKYMEHTOB:

o ®depnepanbHblil 3aK0H 0T 29.12.2012 Ne 273-03 «O6 obpazoanuu B Poccuiickoit denepannn»
c yuéroM u3MeHeHMH, BHecEHHbIX [Ipmkazom Munmnpocemenus ot 31.07.2020 Ne 304 (B
penakiuu ot 23.05.2025 N 114-03).

e (OOnactHoil 3akoH «OO0 oOpa3oBanuu B PocrtoBckoil obGmactu» ot 14.11.2013 Ne 26-3C (B
penakiuu ot 7.11.2024 Ne 209-3C.

e [lpuka3 Munnpocsemenuss «O0 ytBepxaeHun Ilopsnka opraHu3anMud M OCYIIECTBICHUS
o0pa30BaTeNbHON JI€ATENBHOCTH 10 OCHOBHBIM 00I1I€00pa30BaTENbHBIM IporpamMmamMm —
o0pa3oBaTebHBIM MPOrpaMMaM HAdaJbHOTO OOIIET0, OCHOBHOTO OOIIETO M CPEAHETO OOIIETo
obpazoBarus» ot 22.03.2021 Ne 115 (B pemakiuu I[IpukazoB Munmnpocsemennss Poccun ot
22.09.2023 Ne731).

e Jlpukaz MunucrepctBa mpocBemenuss P® ot 26.06.2025 Ne 495 «O06 yrBepkaeHUH
(denepanbHOro mnepeyHs y4eOHMKOB, MOMYIICHHBIX K MCIOJIb30BAHUIO TpPU peaTu3aluu
MMEIOIUX TOCYJApCTBEHHYIO AaKKpeIUTaluio o0pa3oBaTeNbHBIX MPOrpaMM HA4yajlbHOTO
o0miero, OCHOBHOro  o0miero, cpexHero oOmero  oOpa3oBaHHS — OpraHU3aLUsIMU,
OCYIIECTBIISIOIMMU 00pa30BaTeNIbHYI0 JAEATEIbHOCTh M YCTAHOBJICHUS MPENEIBHOIO CpOKa
WCIOJIb30BAHUS MCKIIIOUEHHBIX YYEOHUKOB U pa3pabOTaHHBIX B KOMILIEKTE C HUMU YYEOHBIX
IOCOOHI».

e Jlpukaz MunucrepctBa mpocsemenuss P® or 18.07.2024 Ne 499 «O06 yTBepKaeHUH
(denepanbHOrOo TeEpeyHs OJIEKTPOHHBIX OOpa30BaTENbHBIX PECYpPCOB, JOMYHICHHBIX K
WCIONIb30BAHMI0  TMPU  peall3allid  HUMEIOLIUX  TOCYIJApCTBEHHYIO  AKKpPEAUTAIIUIO
o0pa3oBaTeNbHBIX MPOrpaMM HadyallbHOTO OOIEro, OCHOBHOTO OOIEro, CpeaHero oOIIero
0o0pa3oBaHH.

e [lIpuka3 MunucrtepctBa Ilpocemenuss Poccuiickoit @enepannu ot 12.08.2022 Ne732 «O06
yTBEpKIACHUH (heepalIbHOTO TOCYAapCTBEHHOIO 00pa30BaTENIbHOIO CTaHAAapTa CpeaHero
0011ero oo0pazoBaHus».

e [Ipuka3 Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «OO0 yTtBepkaeHuu ¢enepaabHOR
o0pa3zoBaTeNbHOW MPOrpaMMbl cpeHero o0mero o0pa3oBaHUs» C M3MEHEHUsMH OT 1
¢despanst 2024 . Ne 62 u 19 mapra 2024 1. Ne 171.

e Meroauyeckue pekoMeHianuu «Cuctema OLIEHKH IOCTH)KEHWH IUIAHUPYEMBIX NPEAMETHBIX
pe3ysIbTaToOB OCBOEHHS yueOHOro npeamera « Xumus» (2023).

o KoHuenuus npenojgaBanusi xumum B PP (pacnopskerue Mpasutenscrea PP ot 03.12.2019 Ne MMK-
BH).


https://www.consultant.ru/document/cons_doc_LAW_505819/

o O@enepanbHas paboyas MporpamMma BOCIUTAHHUS Ui 00IIeo0pa30BaTENbHBIX OpraHU3anui
(omoOpena pemieHueM (enepanbHOro y4eOHO-METOIMYECKOTO OOBEIUHECHHS IO O00IIeMy
o0pa3oBaHuio, MPoTokos ot 23 uronst 2022 1. Ne 3/22).

e [locranosiieHue ['J1aBHOro rocyJapCTBEHHOrO caHUTapHOro Bpada Poccuiickoit denepanuu ot
28.09.2020 1. Ne 28 "OO ytBepxnaenun canutapubix npasuin CIT 2.4. 3648-20 "CanutapHo-
SMUICMUOJIOTHYECKIE TPEOOBAHUS K OpraHM3allsM BOCIUTAHUS W OOYYCHHs, OTIbIXa H
O3JI0pOBJIEHUsl JieTell U Mosoaexu" (3apeructpupoBaH MuHUCTEpCTBOM ocTuluud PO
18.12.2020 Ne 61573).

e [locranosiienne ['J1aBHOro rocyJapCTBEHHOrO caHUTapHOro Bpada Poccuiickoit denepanuu ot
28.01.2021 Ne2 «O6 yrBepxkaenun CanlluH 1.2.3685-21 «I'urneHudeckue HOPMATHBBI M
TpeOoBaHUS K oOecredyeHnto 0e30macHOCTH U (Wiu) Oe3BpeqHOCTH Ui YelloBeKa (haKTOpOB
cpenbl ooutanus» ¢ u3mMeHeHusmMu ot 30.12.2022.

e OcHoBHasg o0Opa3oBaTenbHas TporpaMma CpeaHero oOmero o0pa3oBaHUs, YTBEPKIEHHAS
npukazoM aupekTopa ot 30.08.2025 Ne545.

e VYyeOusrii wan MAOY «Jlumeii Ne 11» Ha 2025-2026 y4eOHBIH T0J1, YTBEPKIEHHBIA TPHKA30M
mapexTopa oT 30.08.2025 Ne545.

e [lonoxenue o paboueit nporpamme MAOY «Jlumeit Ne 11», yTBepknéHHOE NpHUKa30M
mapexTopa ot 22.08.2025 Ne471 .

o Kanenmapusiii yueOHbIi rpapuk MAOY «Jlumeir Ne 11» ma 2025-2026 yueGHbIN TOI,
YTBEpKAEHHBIN TpuKazoM aupekropa ot 23.08.2025 Ne 455.

Peanuszanus JIoHCKOrO pernoHagbHOrO0 KOMIIOHEeHTa (//PK) mpouCXOAMT B T€YEHHE rojia B TeMax
MPOrpaMMbl, KOTOpBIE IO COJIEP’KaHUI0 COOTHOCATCA C peruoHanbHOM Tematukoil (10-12% ot
00II1ero KoJM4YeCTBa YacoB).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEMETA «Xumus»

OcHOBY MOJIXOJI0B K pa3paboTKe MPOrpaMMBbl 10 XUMHUH, K OMpPEENICHNUI0 001Iel CTpaTeruu
oOyueHus, BOCIIMTAHUS U Pa3BUTUS O0YUaIOUINXCS CPEACTBAMHU y4eOHOro mpeameTa «XUuMHsD A7
10-11 xmaccoB Ha 06a30BOM YpPOBHE COCTaBWJIM KoOHIeNTyalbHble mojoxenus ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJied, COJepKaHusl, pe3yibTaToB oOydeHus U TpeOOBaHUI K ypOBHIO
MIOATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe  oOpa3oBaHME,  IOJIy4aeMOe€  BBIIYCKHUKaMU  0011eo0pa3oBaTenbHOM
OpraHu3aliy, SBJISETCS HEOTHEMIIEMOM YacThl0 UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPLIAIOLIUM
ATAaoOM pealin3aliy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYITUX
L[EJIOCTHOM CHCTEME XHMHYECKOro OOpa3oBaHMs. OTH LIEHHOCTH KacaloTcs MO3HAHHUS 3aKOHOB
pUpoabl, (GOPMUPOBAHUS MHUPOBO33PEHHS M OOIICH KyJIbTypbl YENOBEKa, a TaKKe IKOJIOTUYECKU
000CHOBAaHHOTO OTHOULIEHHS K CBOEMY 3/J0pPOBbIO U MPUPOJHOU cpeie. Peanmnsyercs xummudeckoe
oOpa3oBaHHe OOYYAIOIIMXCS HA YPOBHE CPEAHEro oOlIero oOpa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMeTa « XUMHUsD, COJIEp)KaHUE U MOCTPOEHUE KOTOPOTO OIMPEAENIEHbI B IPOrpaMMe MO XUMUU C
yu€ToM crneur(uKd HayKu XUMHH, €€ 3HaYCHHs B MMO3HAHWU MPUPOIBI U B MaTE€PUAIbHOM JKU3HU
o0IecTBa, a Takke C Y4€TOM OOLIMX Lelded M HPUHIUIOB, XapaKTEPHU3YIOLINX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpe/iHero obuiero oopasosanus B Poccuiickoit denepannu.

XUMUS KaK JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HMIpaeT ocoOyr0 poJib B COBPEMEHHOMH
LIUBWIN3ALMY, B CO3/laHMM HOBOW 0a3pl MaTepualbHOW KylbTypbl. OHa BHOCHT CBOH BKJIaja B
(dopMHpOBaHNE PAIMOHATILHOTO HAyYHOT'O MBIIIJIEHUS, B CO3JJaHHE LIEJIOCTHOTO MPeACTaBIeHUs 00
OKpY’KaloIlleM MHUpe KaKk O €IMHCTBE MPUPOJbI M YeJOBeKa, KOTopoe (GopMuUpyeTcs B XUMHUHM Ha
OCHOBE [TOHMMAaHMsI BEIIECTBEHHOI'0 COCTaBa OKPYKAIOLIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOWCTBAMH U BO3MOKHBIMU 00J1aCTAMU IPUMEHEHHUSL.



TecHO B3aMMOJEHCTBYSI C IPYTMMHU €CTECTBEHHBIMM HAyKaMU, XMMHsI CTajla HEOThEMJIEMOMN
4acTbI0 MUPOBOM KYJIbTYpPbl, HEOOXOJUMBIM YCIOBUEM YCIIEIIHOIO TPY/Ia U JKU3HU KaXI0T0 YIeHa
obmectBa. CoBpeMeHHass XMMHS KaKk HayKa CO3WJATeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTUH
HaIpaBjeHa Ha PELICHUE TTI00aTBFHBIX MPO0IeM YCTOMUMBOTO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOH, MUIEBO, SKOJIOIMUECKO 0€30I1aCHOCTH U OXPaHbl 3JJ0POBbSI.

B coorBercTBMM ¢ OOmMMH LENIMH M OPUHIMIIAMHU CpeaHero oOmmero oOpa3oBaHMS
cojepkanue npeamera «Xumusk» (10—11 xmaccbl, 6a30BbIil YPOBEHb M3yuU€HUS]) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO TOATOTOBKY OOYYalOUIMXCS, HEOOXOOUMYIO WM JUIS
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPHEHTHUPOB, YCICIIHOIO BKIIOYCHHS B JKU3Hb COLUYMA,
MIPOJOJKEHMSI 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3aHHBIX HENIOCPEACTBEHHO C XUMUEN.

CocTtaBnsgomuMy npeameTa « XUuMus» SBISIOTCS 0a30Bble Kypehl — « OpraHudeckas XUuMUs»
n «O0mast 1 HeOpraHu4yecKkasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX SBJISIOTCS
OCHOBBI 0a30BOM HayKH: CUCTEMa 3HaHWM 10 HEOPraHMYECKOW XMMHUU (C BKIIOYEHHEM 3HAHUM W3
oOmiel XuMumM) U opraHnyeckoil xumuu. @opMHUpOBaHHUE JAHHOW CHUCTEMbl 3HAHUM MPU U3yUYEeHUU
npenMera o0ecreunBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOrooOpa3usi BEIIECTB Ha OCHOBE
OOIINX MOHSITHUN, 3aKOHOB U TEOPUN XUMHHU.

Crpykrypa comepxaHusi KypcoB — «Opranudeckass xumus» U «OOIIas U HeopraHUdeckas
XUMUSD» cPOpMHUpOBaHA B MPOrpaMMe MO XMMHHM HAa OCHOBE CHCTEMHOTO MOJAXO0Ja K HM3YUYEHHIO
y4eOHOro Marepuaja M OO0yCJIOBJieHA HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHUEM 3HAHMHM Ha
ONpeAeNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYecKOW XHMHM BeELIECTBa
paccMaTpuBalOTCSd Ha YPOBHE KJIACCHUYECKOM TEOpUU CTPOCHMSI OpPraHMYECKHUX COEIWHEHUH, a
TAaKKE€ Ha YPOBHE CTEPCOXMMHMYECKHX M OIICKTPOHHBIX IPEICTaBICHUM O CTPOCHUM BEIIECTB.
CBeneHuss 00 M3ydaeMbIX B Kypce BeEIIECTBaX JalOTCs B Pa3BUTUM — OT YIJIEBOAOPOIOB [0
CIIO)KHBIX OMOJIOTMYECKH AaKTHBHBIX COEIUHEHHMH. B Kypce opraHMuYeckol XHMHHU IOJIy4aroT
pazBuTHe CGHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUs TEepPBOHAYAIBLHBIC
IPEJCTAaBICHU O XUMHUYECKOM CBS3M, KIACCHU(MKAIMOHHBIX MPHU3HAKAX BELIECTB, 3aBHCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKON PEAKIINH.

Ilon HOBBIM yrjaoM 3peHus B npeaMere «XuMus» 0a30BOro ypoOBHS paccMaTpUBAETCS
U3yYEHHBIH Ha YpPOBHE OCHOBHOIO OOIEro oO0pa3oBaHMsl TEOPETHUYECKHM Marepuan u
(baxkTONIOrMuecKre CBEJCHHUSA O BEIIEeCTBAaX W XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHWYeckas XUMHs» OOydarolMMCs INPEIOCTaBISETCS BO3MOXKHOCTb OCO3HATh
3Ha4YeHUE NEePUOANYECKOI0 3aKOHA ¢ OOIIETEOPETUYECKUX U METOJI0JOTMYECKUX MO3ULUH, TIIy0xKe
MOHATh UCTOPHUYECKOE U3MEHEHUE (PYHKIMI 3TOro 3akoHa — OT o0oOImaroiei 10 oObsCHsomEel n
IIPOrHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BaKHEWIIMX BEIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX M
IIPUMEHEHHUH, a TAKXKE O XMMUYECKMX PEAKLUMSX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
jgonosHAercs B Kypcax 10 m 11  kiaccoB sneMeHTaMM  COAEpXKaHMs, HMEIOIUMU
KyJIbTYpOJIOTHYECKUH M NPUKIAJAHOM XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT ITOHMMAHUIO
B3aUMOCBSI3M XUMHUHU C JPYTMMH HayKaMH, pPAacKpbIBalOT €€ poJib B II03HABaTEIbHOU H
MPAKTUYECKON JIeATeNbHOCTH YEeJNOBEKa, CIOCOOCTBYIOT BOCIHUTAaHMIO YBKEHHUS K IPOLECCY
TBOpYECTBAa B OOJACTH TEOPUM M IMPAKTUYECKUX NPHIOKEHUH XHMHH, TOMOTalOT BBIMYCKHHUKY
OPHEHTUPOBATHCSI B OOIIECTBEHHO M JMYHOCTHO 3HAUUMBIX MpOOJeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBAaTh MH(OpPMAIMIO U MPUMEHSATh €€ Ul MOMOJHEHMs 3HAHWM, pelleHus
MHTEJUIEKTyaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIEOBATENbCKUX 3ahad. B memom copepkaHue
yuebHOro npenmera «XHMHS» JAHHOTO YPOBHS M3yYEHHMsS OPUEHTHPOBAHO HAa (OPMHPOBAHUE Y
00y4aromuxcss MHPOBO33PEHUECKOW OCHOBBI JUIsI MOHUMaHUSA (puiIocopckux uaed, TakUX Kak:



MaTepHAIbHOE E€IMHCTBO HEOPraHWYECKOTO W OPraHMYECKOro MHpa, 00YCIOBICHHOCTb CBOWCTB
BELIECTB UX COCTAaBOM M CTPOEHHEM, [I03HABAEMOCTh NPUPOHBIX SBICHUI IIyTEM 3KCIEPUMEHTA U
pelieHus] TMPOTUBOPEUMH MEXIy HOBBIMH (DaKTaMH M TEOPETUYECKMMH MPEANOCHIIKAMH,
OCO3HAaHME POJIM XUMHH B PEHICHHH SKOJIOTUYECKUX MpoOJeM, a Takxke MpodieM cOepekeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JJaHMsI HOBBIX TEXHOJIOTMI U MaTepUaIOB.

B nnane pemienust 3a1a4 BOCIIUTAHUSA, Pa3BUTUS M COLUANIM3ALMKM O0YYarOIIUXCS TIPUHSATHIE
IIPOrpaMMONl 0 XUMHUM MOJAXOJbl K OINPEACICHUIO0 COAECpXKaHUS U IIOCTPOEHUs IpeaMeTa
peayCMaTpuBalOT (OPMUPOBAHHE YHHBEPCAIBHBIX Y4YeOHBIX JICWCTBUH, HMEIOUIMX 0a30BoOe
3HA4YCHHUE JUIS Pa3JINYHBIX BUJOB JIATEIHLHOCTH: peIIeHus Mpo0ieM, MorcKa, aHanm3a u 00padoTKu
nHbOpMany, HEOOXOAWMBIX JUIS MPUOOPETEHHS ONbITa MPAKTUYECKOM W HMCCIIEeN0BATEIBCKOM
JeSITeIbHOCTH, 3aHUMAIOIEN BaXKHOE MECTO B TIO3HAHUU XUMHH.

B npakTuke npenoiaBaHus XMMHH KaKk Ha YPOBHE OCHOBHOI'O 00111ero o0pa3oBaHusl, TaKk U Ha
YPOBHE CpeIHero ooOuiero oOpa3oBaHusi, MPH ONPEACICHUU COAEP)KATEIbHOW XapaKTEepPUCTUKU
1ene M3ydyeHUs IMpeaMeTa HalpaBiICHHEM [EpPBOCTENEHHOM 3HAUYMMOCTH  TPaJWLIMOHHO
npu3Haércss  (GopMHpoBaHME OCHOB XUMHUYECKOM HayKd Kak oOO0JIaCTU  COBPEMEHHOI'O
€CTECTBO3HAHMUSI, IPAKTHUUECKOMN NEATEIbHOCTH YeIOBEeKa U KaK OJHOr0 U3 KOMIOHEHTOB MHPOBOM
KyJbTypbl. C METOIMYECKON TOYKM 3pEHHSI TaKOW IMOJIXOJ] K OMNPENCICHHIO LeJed H3y4YeHUs
MpeaMeTa SBJISETCS BIIOJIHE OMPaBIaHHBIM.

HEJA U3YYEHUSA YYEBHOI'O INIPEIMETA « XUMUSA »

CornacHO JaHHOM TOYKE 3PEHUS TJABHBIMHM LENSIMHM H3Y4YEHUs MpeaMera «XuMUs» Ha
6a3oBom ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (GopMHpOBaHHE CHUCTEMbl XHMHYECKHMX 3HAaHMW KakK BaXHEHIEH COCTaBJISIOMIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, B OCHOBE KOTOPOH JI€XKaT KIIOYEBbIC MOHSTHS,
(dbyHIaMeHTalbHbIE 3aKOHbl M TEOPUU XHMHUHU, OCBOCHHE $S3bIKa HAyKH, YCBOCHUE H
MOHMUMAaHHE CYIIHOCTH JIOCTYMHBIX O0O0OOILIEHHII MHPOBO33PEHUYECKOrO Xapakrepa,
03HAaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue W pa3BUTHE NPEICTABICHUNH O HAyYHBIX METOJAaX IO3HAHUS BEILIECTB U
XUMHUYECKUX peaklui, HEoOXOAUMBIX i NpUOOpPETeHUs YMEHHMH OpPHEHTHUPOBATHCA B
MHUpE BEUIECTB U XMMHUYECKUX SIBJICHHH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUYECKOU U
MTOBCETHEBHOM JKU3HH,

® pa3BHUTHE YMEHUH U CIOCOOOB NIEATEIBHOCTH, CBA3aHHBIX C HAOIIOJCHHEM U OOBICHEHUEM
XMMHYECKOTO OJKCIEpUMEHTa, COOJIIOIEHHEM TMpaBui O€30MacHOr0 OoOpalleHus C
BEI[ECTBAMHU.

Hapsiny ¢ stum, conmepkarenbHas XapaKTepHCTHUKA IeNiel U 3a7ay HU3y4YeHHs IpeaMmeTa B
IporpaMMe Mo XUMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHM C HOBBIMU IIPUOPUTETAMU B
cucTeMme cpenHero oomero odpasoBanus. CeromHs B MpemnojaBaHUM XUMHH B OOJbIIEeH CTEIEeHU
oTHa€TCsl MPEANOYTeHHE MPAKTUYECKOM KOMIIOHEHTE CofiepKaHus 00yueHusl, OpUEHTUPOBAHHON Ha
MOATOTOBKY BBIITYCKHUKA 00I11€00pa30BaTENbHON OpraHU3allii, BIaICIONIEero He HabopoM 3HAHMIA,
a (QYHKIMOHATHHONW TPaMOTHOCTBIO, TO €CTh CIHOCOOAMHM W YMEHHUSMHU AaKTHBHOI'O TONyUYEHUS
3HAHWUN U TPUMEHEHUS UX B PeaTbHOM KU3HU JJIsl peUICHUS MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 9TUM TipH U3yUYEHUH TpeaMeTa « XUMUSD) JOMUHUPYIOIIEe 3HaYeHHE TPUOOPETatoT
TaKHe LeJId U 3a/1a4u, KaK:



ajanranus 00yJarmuXcs K yCIOBUSM JUHAMHYHO Pa3BUBAIOIIETOCS MUPA, (POPMUPOBAHHE
WHTEJUICKTyalIbHO Pa3BUTON JIMYHOCTHA, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYJAHHYECTBY,
CaMOCTOSITCILHOMY TIPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX XU3HEHHBIX CHUTYaIIUSX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHUEM;

(dhopMupoBaHHE Y 00YUAIOIIMXCS KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIN ), MMEIOIIHX
YHUBEPCAILHOEC 3HAUCHUE YIS PA3IMYHBIX BHUIOB JCATEIBHOCTH: pPEHICHHS MpoOiIeM, IOUCKa,
aHaym3a ¥ 00paboTku WH(pOpMaNKMK, HEOOXOMUMBIX UISI MPHOOPETEHHS OIbITa JCSATCILHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IIO3HAHWUM XWUMHUH, a TakkKe UII OICHKH C IO3UIUN
IKOJIOTHYECKON OC30MacCHOCTH XapakTepa BIUSHHUS BEHISCTB W XUMHUYECKHX IPOIECCOB Ha
OpTaHu3M YeJOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE IMO3HABATEIBHBIX WHTEPECOB, MHTCIUICKTYAIbHBIX W TBOPUYECKUX CIOCOOHOCTEH
o0yJaronuxcs: CIHOCOOHOCTH CaMOCTOSTEIBHO MPUOOpPETaTh HOBBIE 3HAHWS TI0 XHMHU B
COOTBETCTBUU C JKH3HCHHBIMHU IOTPEOHOCTSMH, HCIIOJIB30BaTh COBPEMEHHBbIC WH(OPMAIMOHHBIE
TEXHOJIOTHH JUTSl TIOWCKA W aHaiu3a y4eOHOW W HAyYHO-TIOMYJISIPHON MH(OpMAIMA XUMUYECKOTO
COJZIePIKAHUS;

(hopMUPOBaHKHE W PA3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIMUICHHUS,
HaOJI0/1aTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH,
TIPY UTAHUPOBAHUH ¥ ITPOBEICHUU XUMHUIECKOTO IKCITIEPHUMEHTA;

BOCITUTAHHE Y OOYyJArOIIHUXCS YOk AEHHOCTH B TYMaHHUCTHYECKON HAIPABICHHOCTH XUMUH,
e€ BaXHOH pOJM B pPEIICHWH TIOOATBHBIX MPOOJIEM PpaIMOHAIBLHOTO IPUPOOIOIE30BAHHUS,
TTOTIOJTHEHMSI JHEPTeTHYECKHX PECYpCOB W COXPAaHEHUS IPUPOTHOTO PABHOBECHS, OCO3HAHUS
HEOOXOAMMOCTH OEpPEKHOTO OTHOILICHUS K MPUPOIEC U CBOEMY 3J0POBBIO, a TAKXKE MPHUOOPETCHUS
OTIBITa WCIOJB30BAHUS TOJYUYCHHBIX 3HAHWW U MPHUHSATUS TPAMOTHBIX PEUICHHH B CUTYAIHsIX,
CBSI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMH.

MECTO YYEBHOI'O IIPEJIMETA « XUMMUA » B YHEBHOM IIJIAHE

Ha uzyuenue xumu B 10-11 kimaccax 0CHOBHOT0 cpeiHero 00pa3oBaHus Ha 6a30BOM YPOBHE B
y4eOHOM I1aHe oTBoauTCs 68 yacoB: B 11 kimacce - 34 yaca (1 yac B HeeIO).

B 11 kmacce «I'» B paMKax OpraHu3aliil KOHTPOJISI 332 pealin3alieil mporpaMMbl UCIIONIB3YIOTCS
CJIeIYIOIINE BUJIBI TUCBMEHHBIX pa0doT: KOHTPOJIbHAS padoTa (2), mpakTudeckas padora (3).

YyeOHas mporpamMmmMa paccuutana Ha 34 yaca.

PaGouas nporpamma 1o kypey «Xumusi» B 11 kiacce «B» cocTaBlieHa B COOTBETCTBUU C YUEOHBIM
IUIAHOM, KaJeHJIapHbIM y4eOHBIM TpadMKOM U pacnucaHueM y4yeOHbIX 3aHsTuii Ha 2024-2025
y4eOHbIN To/ U peajau3yercsi 3a 33 yaca.



COAEPKXAHHUE YYEBHOI'O NTPEIMETA « XUMUSA»

OBIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuUMUYEeCKUN 3neMeHT. AToM. Slapo artoma, u30TOmbl. OJEKTpOHHas 000JI0uKa.
DHepreTUYecKre ypOBHH, MOAYPOBHH. ATOMHBIC OpOHMTa M, S-, P-, 0- 3gementsl. OcoOCHHOCTH
pacnpesiesieHusi AJIEKTPOHOB 110 OpOMTaIsIM B aromMax 3JIEMEHTOB IEPBBIX YETHIPEX IEPHOJIOB.
DneKTpoHHas KOH(QUTYpALUs aTOMOB.

[lepnonnueckuii 3akoH u Ilepuoguueckas cucrema xuMuuyeckux o3eMmenros JI. M.
MenneneeBa. CBsi3b nepuoandeckoro 3akoHa u Ilepuonnyeckoir cUCTEMbl XUMHUYECKUX JIEMEHTOB
J. . MenneneeBa ¢ COBpPEMEHHOM TEOpUEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XMMHMUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX M CII0KHBIX BEIIECTB 110 IpynnaM 1
nepuojaM. 3HaueHHEe NepUOANYECKOr0 3aKOHa B pa3BUTUH HAYKH.

Crpoenue BemiecTBa. XHUMHUYEcKas CBs3b. Buapl XuMu4eckoll CBs3M (KOBaJEeHTHas
HEeMnoJisipHasT W TMOJspHas, HOHHAs, MeTajiudeckas). MexaHu3zMbl 0Opa3oBaHHUS KOBaJEHTHOMN
XUMUYECKON CBs3M (OOMEHHBI M JOHOPHO-aKIENTOPHBIN). Bomopomnas cBsizb. BajleHTHOCTS.
DIIEKTPOOTPULIATENBHOCTE. CTeneHb OKucaeHus. OHbI: KaTUOHBI U aHUOHBI.

BemectBa MOJIEKYISPHOTO M HEMOJEKYJSIPHOIO CTPOCHHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BelleCTBA. THMBl KPUCTAUIMYECKUX pEHIETOK. 3aBHUCHUMOCTH CBOWCTBA BEUIECTB OT THIIA
KPUCTAJUTMYECKON PEIIETKH.

[lonsTre o aucnepcHbIX cuctemax. McTuHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas nomis
BEILIECTBA B PACTBOpE.

Knaccudukanus HeopraHudeckux coeauHeHuil. HoMeHKIaTypa HEOpraHWYeCKHUX BEIIECTB.
['eneTnyeckas CBsI3b HEOPraHUYECKHUX BELIECTB, MPUHAIICKAIUX K PA3TMUYHBIM KJIACCaM.

Xumuueckass peaknus. Kimaccuduramus XWMHUYECKMX peaKIuii B HEOPTaHUYECKOW W
OpraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS W IPEBpaLICHUs
SHEPIrUM NPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTUMble pEaKIUH.
Xumnueckoe paBHoOBecue. DaKkTOpbl, BIMSIONIME HA COCTOSHUE XMMHYECKOTO pPABHOBECHS.
[Tpunnun Jle [latense.

Onextponutruyeckas auccoruanus. CuiibHble W ciadble 3IeKTpoiauThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHUCJIasA, HEUTpaIbHAas, IIEJIOUHAS.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.

OKCIEepUMEHTAIbHBIE METOAbl H3YUYEHHUs BEIIECTB M MX IPEBPAlCHUI: JIEMOHCTpauus
tabmun  «llepuoanueckas cuctema xumudeckux osnemeHtoB J[. . MenpaeneeBay, wuzydyeHue
MoOJIeTIell  KPHUCTAJUIMYECKUX PpelETOK, HaONIoIeHue U OMNHCAHHE JEMOHCTPAIlMOHHBIX U
1ab0OpaTOPHBIX OMBITOB (pa3lioKeHHE TMEepoKCHIa BOAOPOAAa B MPHUCYTCTBUHU KaTajau3aTopa,
OIIpEEIIEHUE CPEIbl PACTBOPOB BELIECTB C IMOMOULIBIO YHMBEPCAJIBHOIO WHIMKATOPA, PEAKLUU
HMOHHOrO OOMEHa), MpOBEAEHUE MpPAKTUYeCKOH palboThl «BiusHue pa3nuuHbIX (PakTopoB Ha
CKOPOCTb XUMUYECKON PEAKIIUN.

Pacuérneie 3amaun.

Pacy€rbl Mo ypaBHEHHMSM XMMHUYECKUX PEAKIUI, B TOM YHUCIIE€ TEPMOXUMHUYECKHE PACUETHI,
pacuéTel ¢ UCIIOJIB30BAHUEM IOHSTHS «MAacCcOBasl JOJIs BEIIECTBAY.

Heoprannuyeckasi Xumus



Hewmerannel. Ilonoxxenune HemeramnoB B Ilepuoauueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa U OCOOCHHOCTH CTpoeHUsI aTomMoB. Dusmyeckue CBOWCTBA HEMETAILIOB.
AmtoTponus HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yrieposaa).

XVMMUYECKUE CBONCTBA BaXKHEHIIMX HEMETAIOB (TalloreHOB, Cephbl, a30Ta, Qocdopa,
yIJIepo/a U KPEMHHUSA) U UX COCTUHEHUN (OKCHAOB, KUCIOPOACOJEPKAIIUX KUCIOT, BOAOPOIHBIX
COCJIMHEHUI ).

[IpuMeHeHNe Ba)KHENIIUX HEMETAUIOB U UX COCIMHEHUM.

Mertamnel. [lonoxkenune metamioB B [lepronnueckoil cucteMe XuMuueckux 3yemMeHToB /. 1.
MenneneeBa. OCOOCHHOCTH CTPOCHHS DIIGKTPOHHBIX O000JOYEK aTroMoB MeTauioB. OOmue
¢usnveckue cpoiicTBa MeTauioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKHH P HaNpsHKESHHNA
METaJJIOB.

XUMHUYECKHE CBOWMCTBA BAXKHEUIIWX METAJUIOB (HATpUM, KA, KaabllUid, MAarHuu,
ATIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O611ue criocoObl oyyeHus: MeTajuioB. [IpruMenenne MeTamioB B ObITY U TEXHHUKE.

DKCnepUMEHTATbHBIE METOAbl U3yUYECHUsI BEIIECTB M WX MPEBPAICHUIN: H3yUSHUE KOJUICKITUU
«MeTtansl U CIIaBbl», 00pa3lloB HEMETAJUIOB, PEIIEHUE SKCIIEPUMEHTANBHBIX 3a/1a4, HAaOI0IeHIEe
W OINHCAaHHWE JEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OMNBITOB (B3aUMOJCHCTBHE THIPOKCH]IA
QTIOMUHHUSI C pACTBOPAMU KUCIIOT | IIeJI0Ue, KaueCTBEHHBIC PEAKIIMA Ha KATHOHBI METAJIIOB).

Pacuérnble 3amaum.

Pacuérbl macchl BemecTBa Ui 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB, pacu€Thl Macchl (00bEMA, KOJIMYECTBA
BEIIECTBA) MPOYKTOB PEaKLIUHU, €CIIU OJJHO U3 BELIECTB UMEET MPHUMECH.

XuMHus U )KU3Hb

Ponp xumun B 00eCTICUCHHH KOJIOTHYECKOM, SHEPTeTHYECKOW M TMHUIIEBOM 0€30MacHOCTH,
pa3BuTuu MeauuuHEbL. [IoHATHE 0 HAYYHBIX METOAAaX IMO3HAHUS BELIECTB U XUMHUYECKUX PEAKIIUI.

[IpencraBienust 00 00X HAYYHBIX MPUHIUIIAX MPOMBIILIEHHOTO MOJYYEHHUS BaKHEUIITUX
BEILIECTB.

YenoBek B MHpE BELIECTB M MATEpUAJIOB: BAXKHEHIIME CTPOUTEIBHBIE MaTepualbl,
KOHCTPYKLUHMOHHBIE MaTepHallbl, KpPacKd, CTEKJIO0, KepaMuKa, MaTepuaibl Uil SJIEKTPOHHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPATIbHBIC y10OpEHUSI.

XUMHSL U 30pOBbE YEJIOBEKA: IpaBUja HCIIONb30BAHMS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiia 6€30MacHOr0 UCIOIB30BAHUS MPENapaToB OBITOBOM XMMHUHU B TTOBCEIHEBHOM JKU3HH.

MexnpeaAMETHBIE CBSI3H.

Peanu3anus MeXNpeaMETHBIX CBSI3€U MPU M3yUYeHUU OOIel ¥ HeopraHuyecko xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAHHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHSTHUH, TaK U
MOHSATUH, ABJIAIOIIMXCA CUCTEMHBIMU ISl OTAENBbHBIX ITPEAMETOB €CTECTBEHHO-HAYUYHOT'O LIUKJIA.

OO01ue ecTecCTBEHHO-HAyYHbIE TIOHATUSA: HAy4YHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAJM3,
CHUHTE3, Kiaccuukamus, MepUOJUYHOCTb, HAOMIOJEHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE,
WU3MEPEHUE, SIBJICHUE.

®dusnka: maTepusi, SHEprusi, Macca, aroM, d3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, H3O0TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHYECKH ypOBEHb, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIIeCcTBa, GU3NYECKIE BEIUYNHBI U €IMHUIIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: knetka, opraHusM, S3KocucTeMma, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEIIECTB B OPraHU3Me.

I'eorpadus: MuHEpasbl, TOpHBIE TOPO/IBI, MOJIE3HBIE UCKOTIAEMbIE, TOIUIMBO, PECYPCHI.



TexHoorus: XuMHYSCKas MNPOMBIIIJICHHOCTh, MCTAJLITYPIrusd, IPOU3BOJACTBO CTPOUTCIILHBIX
MaTepuaioB, CEIIbCKOXO3SMCTBEHHOE IMPOU3BOACTBO, MUIICBAA IPOMBIIIJICHHOCTD,
(bapMaL[eBTI/I‘ICCKaSI MPOMBIIIJICHHOCTD, ITPOU3BOACTBO KOCMETHYCCKUX IIPLIIApaToOB, IPOU3BOACTBO
KOHCTPYKIHMOHHBIX MaTCPUAJIOB, SJICKTPOHHAA IIPOMBIIIJICHHOCTh, HAHOTCXHOJIOT'UH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3ysibTaTaM OCBOCHMSI OOYYAIOIIMMHKCS MPOTrpaMMm
cpemHero oOmero oOpazoBaHUs (JUYHOCTHBIM, METAaNpeIMETHBIM H TpeAMETHBIM). HaydHo-
METOJMYECKOM OCHOBOHM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MPOTPAMM CPEIHETO
00111eT0 00pa30BaHUS SBIISICTCSI CHCTEMHO-/ICATETPHOCTHBIN MTOIXO/.

B cooTBeTcTBUU C CHCTEMHO-/IEATETLHOCTHBIM TIOJX0JIOM B CTPYKTYpPE€ JIMYHOCTHBIX PE3yJbTAaTOB
OCBOCHHUS TIpenMeTa «XHUMHs» Ha YPOBHE CPEIHEr0 oO0IIero oOpa30BaHUS BBIJICICHBI CIIEAYIONIHE
COCTaBJISIOLIHE:

OCO3HaHUE OOYYaIOIIUMHCS POCCUMCKON TPaKTAHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEJIENICHHUIO;

HaJU4Yre MOTUBAIIMU K O0YUYEHUIO;

[eJICHATPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUIN JTMUYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH
Y UCTOPUYECKUX TPATUINi 0a30BOI HAYKU XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh O0YYaIOIMMUXCs PYKOBOJCTBOBATHCS B CBOEH JIEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMH, MIPUCYIIUMH IIEJIOCTHOM CHCTEME XUMHUUYECKOT'O0 00pa30BaHUs;

HaJu4he TMPaBOCO3HAHUS JKOJOTMUECKOW KYJBTYPhl M CIOCOOHOCTH CTaBUTh IIEIA W CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHHUSI MpeaMeTa «XHUMHS» TOCTHTAIOTCS B €IMHCTBE YUEOHOU W
BOCIUTATENBbHON JESITETbHOCTH B COOTBETCTBUU C TYMaHUCTHUYECKUMH, COIMOKYJIBTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU M HJEaJaMU POCCUHCKOTO TPaKIAHCKOTO OOIIecTBa, MPUHATHIMU B
olmiecTBe HOpPMaMM W MpaBWIaMU TMOBEIEHHUS, CIOCOOCTBYIOIIMMHU MpOIEccaM CaMOMO3HaHMUS,
CaMOpa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH O00YYaIOIINXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «XUMHUsS» OTpakaroT CHOPMUPOBAHHOCTH OIBITA
M03HABATEIbHON U MPAKTHYECKOH JeATeIbHOCTH O0ydaloUuIuXcs M0 peaau3alud MPUHATHIX B 00OLIeCTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro0 BOCIIMTAHUA:

OCO3HaHHUs 00YyYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00sI3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPABOTIOPSIIKY;

MIPEJICTaBJICHUSI O COLIMATIbHBIX HOPMaX U MpaBUjIax MEXJINYHOCTHBIX OTHOILIEHUN B KOJUIEKTUBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOW JESITENLHOCTH MPHU CO3/IaHUH YYEOHBIX MPOEKTOB, PELICHUH
y4eOHBIX M MMO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHHMMATh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl APYTUX MpU
aHaJlM3e Pa3IUYHbIX BUJOB Y4eOHOH IeATEIbHOCTH;

2) NaTPUOTHUYECKOr0 BOCTIUTAHMS .

[IEHHOCTHOTO OTHOIIIEHUSI K UCTOPUYECKOMY M HAyYHOMY HACJIEUI0 OT€YECTBEHHON XUMUU;

YBOXEHHsI K TMPOIECCY TBOPYECTBA B OONACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHHS XUMUH,
OCO3HaHHUS TOTO, YTO JOCTIDKEHUS HAayKH €CTh Pe3yJbTaT AJIUTENbHBIX HAOMIOJCHHM, KPOMOTIMBBIX
SKCIIEPUMEHTAIIbHBIX TTOUCKOB, IIOCTOSTHHOTO TPY/JIa YUEHBIX U MPAKTUKOB;

MHTEpeca W TMO3HABATENbHBIX MOTHBOB B TOJNYUYEHHH M TMOCIEAYIOIIeM aHajin3e WHPOpMaIluu O
MepPEAOBBIX JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMH, CBS3aHHbIE C XWMUYECKUMHU SIBICHUSMH, W MPUHUMATH
OCO3HaHHBIE PEUIECHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;



TOTOBHOCTHU OLIEHMBATh CBOE MOBEACHHUE U MOCTYIKU CBOMX TOBAPHIIEH C MO3UIUII HPABCTBEHHBIX
Y MPABOBBIX HOPM M OCO3HAHME MOCIEACTBUI ITUX MOCTYIIKOB;

4) popMupoBaHUSs KYJIbTYPbI 310POBbS:

NMOHMMAaHUS IIGHHOCTEH 310poBOro W  Oe3omacHOro oOpa3a JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUIECKOMY 3/I0POBBIO;

COOJIFO/ICHUS TPaBUJI 0€30MacHOTO OOpaIeHHs ¢ BEIIeCTBAMU B OBITY, TIOBCETHEBHOW KU3HU U B
TPYAOBOM JNEATEIBHOCTH;

MMOHUMAaHMS [IEHHOCTH TMPaBWJI MHAWBUIYAJIBHOTO M KOJJIEKTUBHOTO OE€30MacHOTO MOBEACHUS B
CUTYAIUAX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIO/ICH;

OCO3HaAHUS MOCJIEACTBUI U HEMPHUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS ATKOTOJIsl, HAPKOTHUKOB,
KypeHusl);

5) TpyA0BOro BOCIUTAHMS:

KOMMYHHKATUBHONW KOMIETEHTHOCTH B Y4e€OHO-HCCIEIOBATEIBCKON NEATEILHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JEATEIIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE y4aCTHUE B PEIICHUU MPAKTUUECKUX 3a]1a4 COLUATILHON HAIIPaBJICHHOCTH (B
paMKax CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTHUYECKOMY HM3YyYCHHIO MPOGECCUil pa3IMdyHOTO POJia, B TOM YHUCJIE HAa OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;

YBOKEHHUSI K TPYIY, JIOJSIM TPYJla U Pe3yIbTaTaM TPYIOBOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYyaJIbHOW TpaeKTOpUU 0OOpazoBaHms, Oymymien
npodecCuu M peajqu3aiud COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYE€TOM JIMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

AKOJIOTHYECKU IEIECO00Pa3HOr0 OTHOIICHHS K MPUPOJE, KaK UCTOYHUKY CYIIECTBOBAHUS >KU3HU
Ha 3eMiie;

MMOHUMAaHMs TJIO0ATBHOTO XapakTepa OJKOJIOTHUECKHX MpoOjeM, BIUSHUA OSKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COIIUATILHON CPEIbI;

OCO3HaHUSI HEOOXOIMMOCTH HWCIOJIB30BAHUS JOCTIKCHHH XUMHUHU JJIsi  PEIICHUS BOIPOCOB
paIrMoOHAIBHOTO IPUPOIOIIOIB30BAHMS,

AKTUBHOTO HEMPHUSITHS NEHCTBHM, MPUHOCSIINX BPEI OKPYXKAIOIIeH NPHUPOIHOW cCpene, YMEHUS
MIPOTHO3MPOBATh HEOJArONMPUATHBIE SKOJOTHMYECKUE TOCICACTBUS MPEANPUHUMACMBIX JIEHCTBHHA U
MpeA0TBpaIIaTh UX;

HaJUYHs PA3BUTOTO AKOJIOTHYECKOTO MBIITUICHHS, IKOJOTHIECKON KYJIbTYPHI, OIBITA JACITCIbHOCTH
OKOJIOTMYECKOM  HANpaBIIEHHOCTH, YMEHHUSI  PYKOBOJCTBOBATbCSI WMMH B  IO3HABATEIbHOM,
KOMMYHUKATUBHOM M COIMAIBHON MpaKTHUKe, CIOCOOHOCTH W YMEHHsI AaKTHBHO IPOTUBOCTOSTH
HJICOJIOTHH XeMOo(oOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 00IIeCTBEHHOM MPAKTHKU;

MOHUMAaHU CreMUUKA XUMHUH KaK HAyKd, OCO3HaHUS € posid B (JOPMUPOBAHUU PAIIMOHATILHOTO
HAyYHOTO MBIIUICHHUS, CO3/IaHUU IIEIOCTHOTO MPEACTaBICHUS 00 OKpY)KAIoIIeM MHUpPE KaK O €IMHCTBE
MPUPOJBI U YEIOBEKa, B MO3HAHUU TMPHPOAHBIX 3aKOHOMEPHOCTEH M pelIeHHH MPoOIeM COXpaHEeHUS
MIPUPOJTHOTO PaBHOBECHS,

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHU JJIs COBPEMEHHOW IMBHJIM3AalUU: B €€
T'YMaHHUCTUYECKOW HANPAaBIEHHOCTH M BaXKHON PONU B CO3/IaHUU HOBOHM 0a3bl MaTepUAIbLHON KYIbTYPHI,
pElIeHUH TI00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, SHEPreTUUYECKOH,
MUIIEBOM M DKOJOTHYECKOU 0€30MacHOCTH, B PAa3BUTHHM MEIUIIUHBI, 00ECIICYCHUH YCIOBHH YCIEIIHOTO
TpyJa U SKOJIOTHYECKHA KOM(OPTHO KU3HH KaXKIOT0 YieHa 00IIecTBa;



€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IIOHUMAHHUS CYIIIHOCTU METOJOB IO3HAHMS, UCIOIb3yEMBIX B
€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJb30BaTh IOJydyaeMble 3HAHMS AJIs aHaIU3a U OOBSCHEHUS
SBJICHUH OKpYXKalOIIero MUpa M IMPOUCXOIAIIMX B HEM M3MEHEHMH, YMEHHMs [ejaTh OOOCHOBAHHBIE
3aKIIIOYEHUSI HA OCHOBE HAyUYHBIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LENBIO TOJYYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XMUMHUYECKHE 3HAHUS IS peIIeHUs mpolieM B
peaJIbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEJ0BATENIbCKOM EATEIbHOCTH;

TOTOBHOCTU M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30oBaHHUIO U CaMO00pa30BaHUIO, K AKTUBHOMY
IIOJIyYE€HHUIO HOBBIX 3HAHUH 10 XUMHUHU B COOTBETCTBUU C )KU3HEHHBIMU [TOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTAM TPYZa B Pa3INYHBIX cepax npodeccHoHanbHON A TeIbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATbI

MertanpeaMeTHbIE Pe3yJIbTaThl OCBOSHHUS Y4eOHOro mpeameTa «XHMHs» Ha YPOBHE CPEIHETO
o01rero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJISA (1)OpMI/IpOBaHI/I$[ MUPOBO33PCHUA o6yqa}0m1/1xca MCKIUCHOUITIIMHAPHBIC
(MexxnpeMeTHbIE) OOlIeHayYHbIE TOHATHUS, OTPa’KaIoL[Ue IIeIOCTHOCTh HAay4YHOH KapTUHBI MUpa U
CHCHI/I(‘bI/IKy MCTOOOB IMO3HAHMS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKax (MaTepI/ISI, BCIIECTBO, DHEPIrus:,
SABJICHHUE, TPOLECC, CUCTEMA, HaquBIﬁ (baKT, IMPUHIMKII, THUIIOTE3a, 3aKOHOMCEPHOCTH, 3aKOH, TCOpPHUA,
WCCIIeIoBaHue, HaOMroIeHEe, N3MEPEHHUE, IKCTIEPUMEHT U JIPyTHE);

yHUBEpcalibHble Yy4eOHble JAelcTBUA (ITO3HABaTelIbHbIE, KOMMYHUKATHUBHBIE, PETrYJSTHUBHbBIE),
obecrieunBaromue GopMUpoOBaHHE (PYHKIIMOHATBHOW TPAaMOTHOCTH W  COIMATIBHON KOMIIETEHIIUN
00yJaroImxcs;

CIOCOOHOCTD oOyuaronuxcs UCIIOJIb30BaTh OCBOEHHBIE MEeXAUCHIUILITUHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHMSI U YHUBEpCAJIbHbIE y4yeOHble ACWCTBHS B MO3HABATEIBHON U COLMAILHOM
MIpPaKTHKE.

MeranpeaMeTHbIE  pPE3yNbTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCAIBHBIMH  YYCOHBIMHU
MMO3HABATEIHbHBIMH, KOMMYHHUKATUBHBIMHU U PETYJISITUBHBIMU JCHCTBUSMH.

OBJajieHUe YHHBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMU /IEHiCTBUSIMH:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSTENIbHO (DOPMYIIMPOBATH M aKTyaTM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTPHUBATh;

OTIPEIENATh 1EIN NEATCIHOCTH, 3aJaBas MmapaMeTpbl U KPUTEPUU WX JOCTHIKEHHUS, COOTHOCUTH
pe3yIbTaThI ICATEILHOCTH C TIOCTABJIICHHBIMU EJISIMU;

WCIIOJIb30BaTh MIPH OCBOCHUW 3HAHHMMA MPUEMBI JIOTHYECKOT'O MBIILICHUS — BBIACIATh XapaKTEPHbBIC
MPU3HAKUA TOHATUN M yCTaHABIMBATh MX B3aWMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS IS
0OBSCHEHHS OT/ICIbHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPUH TSI KJIaCCU(UKAIIMKI BEIIECTB U XMMHUYECCKUX PEaKIIHiA;

yCTaHABIMBATh MPUUNHHO-CIIEICTBEHHBIE CBSI3U MEXK/Y N3Y4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, AEAYKTHBHBIC, IO aHAJIOTMH), BBISBISATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHUSIX, (OPMYIHPOBATH BBIBOJABI H
3aKIIIOUYCHUS;

MPUMEHSTHh B MPOIECCEe MO3HAHUSA, UCTIONIB3YEMbIe B XUMUU CUMBOJIMYECKUE (3HAKOBBIEC) MOJIEIH,
MpeoOpa3oBhIBATh MOJENBHBIE MPEJICTABICHUS — XUMHUYECKHI 3HaK (CMMBOI) JJIEMEHTa, XUMHUYECKas
(dbopMyIna, ypaBHEHHE XUMHYECKON PeakIuy — MPU PEIICHNH Y4eOHBIX MO3HABATENbHBIX U MPAKTUYECKUX
3a/1a4, NPUMEHSATh HA3BaHHBIE MOJICIbHBIE MPEACTABICHUS IS BBISIBICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4YaeMbIX BEIIECTB M XUMHUECKUX PEAKIIHI.

2) 6a3oBbIe HCCJIEe0BATEIbLCKHE 1eCTBHS:

BJIaJIETh OCHOBAMHU METO/IOB HAYYHOT'O MO3HAHUS BEIIECTB U XMMUUYECKUX PEaAKIIHi;



(dbopMyaHpOBaTh LENH U 33/1a4d MCCIIEOBAHUS, HCIIOIB30BaTh MOCTABICHHBIE M CAMOCTOSTEIHLHO
cOopMyIMpPOBaHHBIE BOMPOCHI B KadecTBE HHCTPYMEHTAa MO3HAHUS M OCHOBBI Ui (HOpMUpPOBAHUS
THIIOTE3bI 110 TIPOBEPKE MPABMUIIBHOCTH BBICKAa3bIBAEMBIX CYXKICHUMH;

BJIQJICTh ~ HAaBBIKAMHM  CAMOCTOSITENIPHOIO  IUIAHMPOBAHUS WM NPOBEICHHUS  YUYEHHUYECKUX
SKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAONIIOJaTh 3a XOJOM HPOIEcCa, CaMOCTOATEIBHO
MIPOTHO3UPOBATH €r0 Pe3yNbTaT, (GopMyIupoBaTh 0O00OIICHNUS U BBIBOABI OTHOCHUTEIHHO JOCTOBEPHOCTH
Pe3yIbTaTOB MCCIIEOBAHUS, COCTABIISTH 0OOCHOBAHHBIN OTUET O MPOJIeTaHHON paboTe;

NpUOOpETaTh OMNBIT YYEHHUYECKOW HCCIICAOBATEIBLCKOW M MPOEKTHOH MESTENbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PEIICHHs MPAKTHUYECKHX 3ajad,
MPUMEHEHHIO Pa3InYHBIX METOJOB TIO3HAHMSL.

3) pa6ora ¢ nunopmanmeii:

OPHEHTHUPOBAThCSI B pa3IMYHBIX HMCTOYHUKAX HHGOpMaIu (HaydHO-TIOMYJISApHAs JIMTEpaTypa
XAMHYECKOTO COJIEpXKAaHUS, CIIPaBOYHBIE TTOCOOus, pecypchl MHTepHeTa), aHaTU3UpOBaTh HH(DOPMAIIHIO
pa3NUYHBIX BHUAOB W (OpM TPEICTAaBICHHS, KPUTHUECKH OLEHUBATh €€ JIOCTOBEPHOCTh U
HETMPOTUBOPEYHBOCTD;

(bopMyIHpOBATh 3aMPOCHl U MPUMEHATH PA3TUYHBIE METOIBI TPH TIOMCKEe U 0TOOpe MHpOpMAaIHH,
HEOOXOIMMOM TSl BBITTOJTHEHHSI yUEOHBIX 3a/1a4 OTMPEICIEHHOTO THTIA;

nproOpeTaTh OMBIT HWCHOJB30BaHUS WH(POPMANMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIBbHYIO (hopMy mpescTaBieHuss HHPOpMAIH (CXeMbl, TpaduKH,
JiarpamMmbl, TaOJIUIbl, PUCYHKHU U JIPYTHE);

WCITIOJIh30BaTh HAYYHBIN SI3bIK B KAa4eCTBE CPENCTBA MPU PadOTe C XUMUYECKOW HH(pOpMaIumeii:
MPUMEHATh MEXKIpEAMETHbIC ((pU3uMYeckne W MaTeMaTHUYecKWe) 3HaKh W CHUMBOJBI, (HOPMYJIBI,
a0b0peBUaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

OBiageHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUAIMM:

3a/laBaTh BOMNPOCHl IO CYIIECTBY OOCYXKIaeMOW TeMbl B XOJ€ JAuaiora W/Wid IUCKYCCHUH,
BBICKa3bIBAaTh HJIEH, (POPMyIMpOBATH CBOM MPEITOKEHHUS OTHOCUTEIBHO BBIIIOJHEHHS MPENI0KEHHON
3a/1a4u;

BBICTYIIaTh C Ipe3CHTaluedl pe3yJbTaTOB IO3HABATEIBHON JIEATEIbHOCTH, MOIYYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU IPH BHIMOJTHEHUM XMMHUYECKOIO SKCIIEpUMEHTA,
MPaKTUYECKON paboThl MO MCCIIEIOBAHUIO CBOWCTB M3y4aeMbIX BEILIECTB, pean3alui y4eOHOTO MPOeKTa
1 (hopMynHpOBaTH BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHBIX UCCIEI0OBAaHUI MyTEM COTJIaCOBAHUS MO3ULIUN
B X0/JIe OOCYXKIeHUsI 1 0OMeHa MHEHHSIMH.

OBiajeHHe YHMBEPCAIbHBIMH PeryJISITUBHBIMU 1€iCTBUAMM:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATENBHYIO JESITEIbHOCTD, ONPEAesis
e€ Iend W 3aJauyd, KOHTPOJIHPOBATh M IO Mepe HEeOoOXOJUMOCTH KOPPEKTHPOBATh MpeiiaracMblit
QITOPUTM JEHCTBUI TpU BBIIOJIHEHUU YYE€OHBIX W HCCIENOBATENbCKUX 3a/ay, BbIOMpaTh Hauboliee
3¢ deKTUBHBINA cIOCO0 MX pEeHIeHHs] ¢ YYETOM IOJyYEeHHs HOBBIX 3HAHUU O BEIIECTBAX U XUMHUYECKHX
peaKnmsx;

OCYILIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAHaIN3a U CAMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «O0Ias 1 HeOpraHu4eckasi XuMush OTPaskaroT:
c(OPMHUPOBAHHOCTh NPEICTABICHUNA: O XMMHUYECKOH COCTaBIAIOIIEH eCTeCTBEHHO-HAYYHOI
KapTUHBI MUPA, POJIM XUMUHU B MO3HAHUU SBICHUN MPHUPOJIBL, B POPMUPOBAHUH MBIIUICHHUS U KYJIbTYpHBI



JUYHOCTH, €€ (YHKIMOHATHHOW TI'PAMOTHOCTH, HEOOXOIMMOW JUISl PEHICHUS MPAKTHYCCKUX 3a1ad |
IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IIPUPOJTHON CPEJIE;

BJIQJICHUE CHUCTEMOW XHMHUUYECKMX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIONINE MOHSATHUS
(XMMHUYECKUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JCKTPOHHBIC OpPOHUTATIM ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIIPHBIA 00BEM, BAJICHTHOCTH, 3JICKTPOOTPUIATEILHOCTD, CTENEHb OKHCICHHUS, XMMHYECKas CBSI3b
(koBaneHTHAsl, MOHHAs, METAJUIMYECKAsi, BOJOPOIHAS), KPUCTALTNYECKAs PEIIETKA, TUIBI XUMUYECKUX
peaKkiuii, pacTBOpP, DJICKTPOJIUTHI, HEIICKTPOJIUTHI, DJICKTPOIUTHYECKAS JAUCCOLUALNS, OKUCIUTEINb,
BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON pEaKIMK, XUMUYECKOE PAaBHOBECHE); TCOPUHU M 3aKOHBI (TEOpHs
3IEKTPOIUTUYECKON JUCCOUMALNY, Tepuoandeckuii 3akol 1. . MenaeneeBa, 3aKOH COXpaHEHHSI MACChI
BEILIECTB, 3aKOH COXPAHECHHS U TMPEBPAIICHHUS DHEPIHHU MPU XMUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XHMHH, MHPOBO33PEHUECKUE 3HAHUS, JISKAllHMe B OCHOBE TMOHHMAHMS
MPUIUHHOCTH ¥ CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (PaKTOJIOTHYECKHE CBEJCHHUS O CBOMCTBAX, COCTABE,
MOJy4YeHUH U O€30MacHOM WCIIOIb30BAHUM BaXXHEUINUX HEOPTAaHMYECKHUX BEIIeCTB B OBITY U
MPAKTUYECKON JIEATETLHOCTH YEIOBEKa,

c(hOpMHUPOBAHHOCTh YMEHHUI BBIABIATH XapAaKTEPHbIE TPU3HAKKA TOHSTHUM, YCTaHABIUBATh HX
B3aMMOCBSI3b, HCTIOJB30BaTh COOTBETCTBYIONINE TIOHSTHS MPU ONMHCAHUN HEOPTAaHWYECKUX BEIIECTB U UX
MIpEBpAIICHUN;

c(hOpMHUPOBAHHOCTh YMEHHI HCIOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY IS COCTaBJICHUS (OPMYIT
BEIIECTB M YpaBHEHWHA XWUMHUYECKUX peakluid, cucreMatndeckyro HomeHkimarypy (IUPAC) wu
TPUBHAIIbHBIC HA3BaHUS OTIEIHHBIX HEOPraHUYECKUX BEIIECTB (yrapHbIA ra3, YIIEKUCTBIN ra3, aMMHAK,
raméHasi U3BECTh, HeTaIEHasl U3BECTh, MUTHEBAS COMA, IUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUW OMPENEIATh BaJCHTHOCTh U CTEMEHb OKUCICHUS XHUMHUYECKUX
JJIEMEHTOB B COCAMHEHUSAX PaA3JIMYHOTO COCTaBa, BHUJ XUMHYECKOW CBSI3M (KOBAJCHTHAs, HOHHAs,
MeTaJUTMYeCcKasi, BOJOPOAHAS) B COSAMHEHUSAX, THIT KPUCTATUIMUECKON PEMIETKA KOHKPETHOTO BEIIECTBA
(aTomMHasi, MOJIGKYJIApHAs, WOHHAs, METAUTMYECKas), XapaKTep Cpeabl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCANHEHHUI;

c(hOpMHUPOBAHHOCTh YMEHHH yCTaHABJIMBATh NMPUHAIC)KHOCTh HEOPTaHUYECKUX BEIIECTB MO HUX
COCTaBy K ONpeNeIEHHOMY KJacCy/Tpynne coeAnHEHUH (IMMPOCThIe BEIIECTBA — METAUIBI U HEMETAILIBI,
OKCHJIbI, OCHOBAHHsI, KUCIOThI, aM(POTEPHBIC THIPOKCH]IBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMH pPACKpBIBaTh CMBICT Nepuoaudeckoro 3akoHa JI. M. MenneneeBa u
JIEMOHCTPHUPOBATDH €I'0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO M MPOTHOCTHYECKYIO (DYHKITHH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHHUE AaTOMOB XHUMHYECKUX
aneMeHToB 1-4 mnepuonoB Ilepuogmyeckoid cucteMbl Xumudeckux siemeHToB [l M. Menneneesna,
UCIIONIB3YSI TOHATHS «S-, P-, 0-3JCKTPOHHBIC OPOHMTANINY, «IHEPreTHUCCKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XMMHYECKMX DJJIEMEHTOB M HMX COCIMHEHUH 10 MepuojaMm u
rpynnaM [lepuoanueckoit cucreMmsl xumMuieckux anemMeHToB 1. M. Menzeneesa;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBa
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHME T€HETUYECKOM CBS3U
MEXJy HEOPraHMYEeCKHMMHU BEIIeCTBAMU C IOMOIIBI0 YPAaBHEHUM COOTBETCTBYIOLIUMX XUMHUYECKUX
peaKuuii;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUUYECKHIE PEAKIINH M0 PA3IUYHBIM MPU3HAKAM
(uMciay W cOCTaBy pearupyrolIX BelIeCTB, TEMIOBOMY 3(h(deKTy peakiuu, HU3MEHEHHUIO0 CTereHel
OKHCIIEHUS JIEMEHTOB, OOPaTUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(OPMUPOBAHHOCTh YMEHHMH COCTABJISITh YpPAaBHEHHS pPEaKIUil pa3iMyYHBIX THUIIOB, TOJHBIE U
COKpaIlIéHHbIE YpaBHEHUS! PEaKIMii MOHHOTO OOMEHA, YYUTHIBas YCIOBHS, MPH KOTOPHIX ITH PEAKIUU
UIYT J10 KOHIA;



c(OPMUPOBAHHOCTh YMEHHUW MPOBOJUTH PEAKIUU, IOATBEPIKAAIONIME KadeCTBCHHBIH COCTaB
pa3IMYHBIX HEOPTaHMYECKHX BEIIECTB, PACIIO3HABATH OIBITHHIM ITYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpaxX HEOPraHUYECKUX BEIIECTB;

c(hOPMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIUit
IIOCPEACTBOM COCTABJIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peaKLUii;

c(OPMUPOBAHHOCTh YMCHHU OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMHYECKOH pEakIuu OT
pa3nuYHbBIX (HAKTOPOB; XapaKTep CMEIICHUS XUMHUYCCKOTO PABHOBECHSI B 3aBUCHMOCTH OT BHEIIHETO
BozaeictBus (mpunuun Jle [larense);

c(OPMUPOBAHHOCTh YMCHHM XapaKTepHU30BaTh XWMHUYCCKUE IPOIECCHI, JISKAIIUE B OCHOBE
MIPOMBIIIIJICHHOTO MOTYYCHHSI CEPHOM KUCIIOTHI, aMMHUaKa, a Takke C(OPMUPOBAHHOCTH MPEICTABICHUN
00 O0IIMX HAYYHBIX TPUHIIUIIAX U IKOJIOTHICCKUX MPOOIEMaX XUMUIESCKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJIUTH BBIUMCIEHUS C UCIIOIH30BAaHUEM TTOHITHS «MaccoBasi JOJIs
BEILIECTBA B PACTBOPE», 00ObEMHBIX OTHOIICHUM Ta30B MPU XUMHUUECKHX PEAKIUAX, MACChl BEIIECTBA UITH
00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM OObEMY OJHOTO W3 YYacTBYIOUIMX B
peaKiuu BEIEeCTB, TEIUIOBOro 3(@eKkTa peakuu Ha OCHOBE 3aKOHOB COXpPAHEHHS MacChl BEILECTB,
MIPEBPAICHUS U COXpPaHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHHM COOJIOJATh TIpaBWjIa TIOJIB30BAaHUS XUMHUYECKOW TOCYAOUW W
a0opaTOPHBIM O0OpYJOBaHMEM, a TakKXKe TpaBHJIa OOpAIICHHs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JTJA0OPATOPHBIX XUMHUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUI TIJIAHUPOBATH M BBHIMOIHATH XUMUYECKUN IKCIIEPUMEHT (Pa3iioKeHHE
MEepOKCHa BOJOPOAA B MPUCYTCTBUM KaTajau3aTopa, OIpPENEeNeHHE Cpellbl PacTBOPOB BEIIECTB C
MTOMOIIBI0 YHUBEPCATHLHOTO WHIMKATOPA, BJIMSHHUE Pa3IWYHBIX (PAaKTOPOB HAa CKOPOCTh XUMHUYECKOH
peaxkiuu, peakiiii HOHHOTO0 0OMEHa, KaUeCTBEHHbIE peaklluy Ha Cyb(haT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTMOH aMMOHHS, pElIeHHE IKCIePUMEHTANbHbIX 3a7ad no Ttemam «Mertamib» u «Hemeramis») B
COOTBETCTBUU C MpPaBUJIAMH TEXHHKH O€30MacHOCTH NMpH OOpaIleHUH C BEUIECTBAMHU U JIaOOPaTOPHBIM
o0opynoBaHUEM, MPEACTABIATh PE3yIbTaThl XUMHUECKOTO 3KCIEpUMEHTa B (opMe 3amucHu ypaBHEHUI
COOTBETCTBYIOIIMX peakluil U (opMyJIHPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB;

cOPMUPOBAHHOCTh ~ YMEHHMM  KPUTHYECKH aHAJIM3UpPOBATh XMMHUYECKYI0  HMH(OpMAIHIO,
MOJIy4aeMy0 U3 Pa3HbIX HICTOYHHUKOB (CPEJICTBA MAaCCOBOI KOMMYHUKalUU, THTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUH COOJI0OJaTh MpaBUiia SKOJIOTHYECKH 11eJeco00pa3HOro MOBEACHUS B
ObITY W TPYIOBOM AEATENHHOCTH B LIEISAX COXPAHEHUS CBOETO 3/I0pPOBbS U OKPY’KaIOLIEH MPUPOTHOU
Cpelbl, OCO3HABaTh ONACHOCTh BO3JCHCTBUS HA >KMBBIE OPraHU3MBbl ONpPEAEIEHHBIX BELIECTB, OHUMAs
cmbicn mokazatens [IJIK, moscHsATs Ha mpuMepax crocoObl YMEHBIICHHS M NPEAOTBpAIICHUS HX
BPEHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

JUI 00YyYaroIIUXCSl C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3/I0POBbS: YMEHHE MPUMEHSITh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOaX MMO3HAHMS BEIIECTB U XUMHUECKUX SBJICHUI;

JUIA CIIETIBIX M CIHa0OBUAAIIUMX OOYyYaIoUIUXCA: YMEHHE HCIIONb30BaTh pPeIbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins mist 3anucu XxuMudeckux Gopmyot.

OcHoBHbBIE BHUABI I€ATECJIbHOCTH YYalllUXCHA HA YPOKeE

Ha ypokax xumuM ydamiuecs MOTYT 3aHMMAThCSl PA3IMYHBIMU BHJIAMH JEATEIBHOCTH, KOTOpbIE
CMOCOOCTBYIOT YCBOEHHMIO MaTepualla W pPa3BUTHUIO HAYYHOTO MBbIIIJIEHUS. BOT OCHOBHBIE BHJIBI
NESITEILHOCTH:

1. Caymanue u Bocnpusitue HHGOpPMANUU. Yyalluecs CIyHIalOT OOBSCHEHMS YUUTEJs,
BOCIIPMHHUMAIOT HOBBIE TEMBI M KOHIIEMIIUH, 33JaI0T BOIIPOCHI.

2. Padora ¢ yyeOHUKAMM M IPYITMMH MCTOYHHMKAMHU. UTeHue yueOHOro marepuana, U3ydeHue
CMPAaBOYHBIX U3JIaHUH U HAYUHBIX CTaTeH /Ui yri1yOJaeHus 3HaHU 10 TeMe.



3. IIpaktnyeckue 3aHATHA. [IpoBeneHue nabopaTOpHBIX pabOT U DKCIEPHUMEHTOB, T[E
yJaluecs MOI'yT Ha IPAKTUKE IPOBEPUTH XUMUYECKUE 3aKOHBI U TEOPHHU.

4. IIpobGsiemHoe pemeHue. PemieHue 3agady M pacyeToB, KOTOPbIE IIOMOIalOT IMPUMEHSTh
TCOPCTUUCCKUC 3HAHUS K IIPAKTUYCCKUM CUTYALIUAM.

5. I'pynnoBble NPoeKThbl U 00cyxkaeHHsA. PaboTra B ManbIX rpynmax, oOCyXIEHHE BOIPOCOB,
00MEH MHEHHSIMHU 10 XUMHUYECKUM SIBJICHUAM U OKCIICPpUMCHTAaM.

6. IoaroroBka u mpoBeneHue mnpe3eHTanuii. [loaroroBka u mpeacraBIeHUE MPOCKTOB HIIH
JOKJIaJOB IIO BI)I6paHHI)IM TE€MaM, 4YTO pPa3BUMBACT HABLIKU Hy6JII/I‘IHOFO BBICTYIIVICHUA U pa6OTBI C
uHpopManuen.

7. Ucnojib30BaHue TeXHOJIOTUM. [[pruMeHeHe KOMIIbIOTEPHBIX CUMYJIITOPOB, BUIEOMATEPUATIOB
U APYTUX HUUPPOBBIX PECYPCOB AJISl WITIOCTPALUN XUMUUYECKUX SIBJICHUH.

8. IIposemnenme wucciaenoBanmii. CaMOCTOATENBHOE MM TIPYINIIOBOE  HUCCIENOBaHHE
OHpGHGJ’IéHHBIX XUMHUYCCKHUX SIBJIeHI/IfI, 4YTO pa3BUBACT KPUTHYCCKOC MBIIIJICHUEC W HUCCICA0BATCIbCKUC
HAaBBIKH.

9. Peduiekcusi m caMooneHKa. YUEHUKH aHaJIM3UPYIOT CBOM Ipolecc OO0y4YeHHs, BBISBIISIOT
ci1abble U CUJIbHBIE CTOPOHBI, CTaBAT LU AJIs JalbHEHIIero pa3BuTus.

Ot BUJbl ACATCIIBHOCTU IMOMOIarOT y4JYallrMCs aKTHBHO Y4YaCTBOBATb B y‘-Ie6HOM nmponecce,
nenasi ero 6osee HHTEPECHBIM U 3()(HEKTHBHBIM.

Opranuzanusi NPOEKTHON U UCCIAEI0BATEIbCKOM AeITeJbHOCTH YUAIIUXCS

[IpoexTHas uccienoBaTeNbCKas IEATEIbHOCTh yUYaIlMXCsl MPOIKMCAHA B CTaHIapTe 0O0pa3OBaHMSL
IIporpammbl BCeX MIKOJIBHBIX MPEAMETOB OPUEHTUPOBAHBI Ha JAHHBIM BUJ JesaTeabHOCTH. [IpoexTHas
NeATeNbHOCTh YyYallluXcs CTAaHOBUTCS Bce Oojiee akTyasJbHOM B COBpeMEHHOH nenaroruke. M1 310 He
CllyyailHO, Belb MMEHHO B IpOILiecCe MPaBUIIBHONW CaMOCTOSATENBHOW PabOThl HajJ CO3/IaHUEM IPOEKTa
aydimie Bcero  (opMHpYyeTcs KyJbTypa YMCTBEHHOIO TpyJa YYEHHMKOB. A  IOBCEMeCTHas
KOMIIBIOTEPHU3ALMsl MO3BOJSIET KaKIOMY YUYHUTENII0 Oojiee TBOPUYECKM HMOAXOAUTh K pa3paboTKe CBOUX
YPOKOB, a Takxke clesnaTb oOpa30oBaTeNbHBI mpolecc 0ojee MHTEPEeCHbIM, pa3HOOOpa3HbIM U
COBPEMEHHBIM.

WMHCTpYMEHTOM JOCTHKEHUS JIAHUPYEMBIX JINYHOCTHBIX, METAIIPEMETHBIX U MPEJAMETHBIX PE3YyJIbTaTOB
ABJIIIOTCSL YHUBEpCaJlbHble yueOHble AEHCTBUS. D()(HEKTUBHBIM METOAOM CHCTEMHO-AEATEIbHOCTHOIO
[I0JIX0/1a SIBJISIETCS] IPOEKTHAsS AEATEIIbHOCTb.

IIpoekTHas NEATEIBHOCTH SIBISETCS YAacThIO CaMOCTOATENbHON paboThl ywamuxcsa. KauecTBeHHO
BBIMIOJIHEHHBIH MPOEKT — 3TO MO3TANHOE IJIAHUPOBAHUE CBOMX JEHCTBMM, OTCIEKHMBAHUE PE3YJIbTATOB
cBoell paboThbl. [IpoekT — BpeMmeHHas lLieJeHalpaBiIeHHas JeATeIbHOCTh Ha IOJIyY€HHE YHUKaJIbHOTO
pe3yibTara .

Ilenb NpPOEKTHO-UCCIEAOBATENbCKOM JESITEIBHOCTH ydamuxcs B pamkax HoBelx PI'OC:
(dopMHpOBaHUE YHUBEPCAIbHBIX Y4YeOHBIX JeicTBUH. Mcronb3oBaHME NPOEKTHO-UCCIIEI0BATENbCKON
NeATeNbHOCTH Ha YpPOKaX M BO BHEYPOUHOM [JESITEIbHOCTH SBISETCS CPEIACTBOM (OPMHUPOBAHUS
YHHUBEPCAJIbHBIX YUE€OHBIX AEHCTBUI, KOTOPbIE B CBOIO OUEPE/Ib:

e o0ecrneuynBaroT ydareMycst BO3MOKHOCTb CAMOCTOSITEIbHO OCYIECTBIATh JI€ATEIbHOCTh YUEHUS,

® CTaBUTh YyuyeOHBble €I, WCKaTh M HUCIOJb30BaTh HEOOXOIAMMBbIE CPEACTBA M CIOCOOBI HX
JOCTUKECHMUSI,

® yMeTh KOHTPOJMPOBATH U OLIEHUBATh YUEOHYIO AEATEIbHOCTD U €€ PE3YIbTaThl;

® CO3JAIOT YCJOBMS Pa3BUTHS JIMYHOCTU U €€ CAaMOPEAIM3allMd Ha OCHOBE «YMEHHS YUMUTHCA» H
COTPYJIHHUYATBH C B3POCIBIMHU U CBEPCTHUKAMHU.
YMeHue yuuTbes

e o0ecrneynBaeT JMYHOCTH TOTOBHOCTh K HENPEPHIBHOMY OOpa30BaHUIO, BBICOKYIO COLIMAIBHYIO U
npoecCHOHATBLHYI0 MOOMIIBHOCTB;



e 00ecreynBaloT yCIENTHOE YCBOCHNUE 3HAHWHN, YMEHUI 1 HaBBIKOB;

(hopMUpOBaHHE KAPTUHBI MUPA, KOMIETCHTHOCTEH B TIOOOW IPEIMETHON 00JIaCTH MTO3HAHMUS.

K Ba)XHBIM MOJIOKUTEIBHBIM (PaKTOPaM MPOEKTHOM e TETbHOCTH OTHOCSTCS:

IIOBBIIICHUE MOTUBALUH yYALUXCs IIPU PELICHUH 3a1a4;

pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN;

CMELIEHHUE aKIIEHTa OT UHCTPYMEHTAJIBHOIO ITOAX0/1a B PEILICHNH 3a/1a4 K TEXHOJIOTHYECKOMY;
(dbopMHpOBaHHE YYBCTBA OTBETCTBEHHOCTH;

CO3JJaHUE YCIIOBUMN JUIsl OTHOIIEHUHN COTPYIHAYECTBA MEKLY YUUTEIEM U yUYaIIUMCs .

OCHOBHOM MPUHIMIT paOOThl B YCIOBHUSIX MPOEKTHON JESATEIILHOCTH — OINEPEKAIOIEE CaMOCTOSTEIbHOE
O3HAaKOMIJICHUE IIKOJIBHHUKOB C yqe6HBIM MaTepruajioOM H KOJUICKTHBHOC 06C}’)KIICHI/IC Ha YpOKax
MIOJIyYE€HHBIX PE3yJIbTaTOB, KOTOpbIe 0(OPMIISIOTCS B BUJE OIpeNeieHU U TeopeM. B a3Tom ciydae ypok
MOJTHOCTBIO yTPauyWBaeT CBOM TPAJUIIMOHHBIE OCHOBAHUS M CTAHOBHUTCS HOBOHM (opmoil oOmieHus
YUUTECIA U yHalllUuXCs B IIJIAHEC TPOU3BOJACTBA HOBOI'O JJId YYCHHUKOB 3HAHU.

Tunel 3agaHuil, NpeyIaraéMplX YYEHUKAM B XOJI€ MIPOEKTA:

® TPAKTHYECKHE 3aJaHusl (M3MEPEHUs], YePUCHUS C TIOMOIIBIO0 YEPTEKHBIX HHCTPYMEHTOB, pa3pe3aHusi,
cru0aHusi, pUCOBaHUS U Jp.)

® [paKTUYECKHE 33/1a4M — 3a/la4M NPUKIIAJHOTO XapaKTepa;

e TpoOJIeMHBIE BOMPOCH, OPUEHTHUPOBAHHBIC HA (POPMUPOBAHWE YMEHHU BBIJIBUTaTh THUIOTE3HI,
00BSACHATH (haKkThl, 000CHOBBIBATH BHIBOJIBI;

® TEOpPETHUYECKHE 33/IaHMsI Ha TIONCK M KOHCIIEKTUPOBaHWE H(OpMAInH, ee aHaIHu3, 0000IeHre 1 T.11.;

® 3a/1a4M - COBOKYITHOCTb 33/IaHU Ha MCIIOJIb30BaHUE OOUINX JUI HUX TEOPETUYECKUX CBEICHMM.

OCHOBHBIC ATaIbl opraHu3annun HpoeKTHOﬁ ACATCIIBHOCTH yHalIuXcCs .

1.

o

IoaroroBKa K BBHIMIOJHEHUIO MpoeKkTa ((hOpMUPOBAHKE TPYIII, BblJada 3aJaHuid. BeiOop TeMbl n
1eJel POoeKTa; ONpeCIICHHE KOJMYECTBA YUACTHUKOB MPOEKTA). YUanmecs 00Cy IarT TEMY ¢
YUYUTEJIeM, TONY4YaloT TpH HEOOXOJAMMOCTH JOTOJHHUTEIbHYI0 WH(OpPMAIMo, yCTaHABIMBAIOT
LIETU: YYUTEeTh 3HAKOMHUT YYaIIUXCS C CYThIO MPOCKTHOM JEATEIbHOCTH, MOTUBUPYET YUaIuXcs,
IIOMOTaeT B ITIOCTAHOBKE IICTICH.

IlnanupoBanme  paboTel  (pacrpeiciieHue 00513aHHOCTEH, OmnpeNeIeHUE  BPEMECHH
WHIUBHAYyATbHOW paboThl). OmnpeneneHrne MCTOYHUKOB MH(OpPMALUK;, IUIAHUPOBAHUE CIIOCOOOB
coopa m aHanu3a uH(pOpMaIWHU; TJIAHUPOBAHHE HUTOTOBOro MPOAyKTa ((GopMbI MpeacTaBiICHUS
pe3yibTaTa): BBINYCK Ta3eThl, YCTHBIH OTYET C JCMOHCTPAllMEH MAaTepUaJoB W JPYTHX;
YCTAHOBJICHUE KPUTEPHUEB OIICHKH PE3yJIbTATOB; pacilpeaeiieHne 00S3aHHOCTEH Cpelyd WICHOB
KOMAaHJIbI: y4aluecsl BbIpaOaThIBAIOT IUIAH JEHCTBUM; YUUTENb MpEJIaraeT WU, BbICKAa3bIBACT
MIPEANOI0KECHHUS, ONIPEACIIIET CPOKU PabOTHI.

Hccnenopanue: yuvaimquecss OCYIIECTBISAIOT IMOUCK, OTOOp M aHamu3 HYXHOH HHGOpMAIUU;
AKCIEPUMEHTUPYIOT, HAXOJAT MYTU PEUICHUS BO3HHUKAIOIIMX MPOOJIeM, OTKPHIBAIOT HOBBIE IS
ceOs 3HaHUSI, YUUTETh KOPPEKTUPYET XO/1 BHIMOTHEHUS PabOTHI.

O0o00menue pe3ynbTaToB: ydamiuecss 0000MIAIOT MONydYeHHYI HHpopMaluio, (GpopMyIHpyOT
BBIBOJIBI M O(hOPMIISIIOT MaTepual /Ui IPyNIOBON Mpe3eHTallUH.

IIpe3enTanus (OTUET KaXAOH IPYIIILI UIH YYSHHKA OCYIIECTBIISIETCS 110 OKOHYaHUU MTPOEKTA).
Ouenka pe3yabTaTOB MPOEKTHOM JEATENBbHOCTHM MW TOJBEIECHUE MTOrOB: KAXKIbIM YUYEHHK
OILICHUBAET XOJ W pe3yibTaT COOCTBEHHOW IESITEeIBHOCTH B TpYINe, Kaxkaas pabodas rpymnmna
OLICHUBAET JI€ATEIbHOCTh CBOMX YYAaCTHUKOB; YUYUTEIb OLEHUBAET JEATEIbHOCTh Ka)XJ0ro
yYEHHUKa, TTOJIBOJNT UTOTH NIPOBEACHHON yUyaluMuUCs paboThl, OTMEYAET yCIEeXH KaXKI0TO.

BbINyCKHUK HAy4YuTCS:

® [UIAHUPOBATH U BHIMOJHATH yUeOHOE UCCIIEJOBAaHUE M YUEOHBIN MPOEKT, UCIOIb3YsI MOAETH, METOIbI
U TIpUEMBI, aJIeKBaTHBIE HCCIIeLyeMoi Ipobieme;

e BHIOMPATH U UCIOJB30BATH METO/IbI, PEJICBAaHTHBIE paccCMaTpUBaeMoil mpoodiieme;



pacrio3HaBaTb U CTABUTHb BOIIPOCHI, OTBETHI HAa KOTOPBLIC MOTYT 6BITB MOJIYYCHBI IMYTECM HAYYHOI'O
HUCCIICAOBaHUA, 0T6I/IpaTb aACKBATHBIC MCTOJblI HUCCJICOOBAHUA, (bOpMy.]II/IpOBaTB BBITCKAIOIINEC U3
HUCCICA0OBAHUA BbIBOJBI,

HCIIOJIb30BATL TAKUC MATCMATHYCCKHUC MCTOAbI M IPUCMBI, KakK a6CTpaKI_[I/I$I n uacajamn3anusd,
JI0Ka3aTeNIbCTBO, J0KA3aTeNbCTBO OT MPOTHBHOIO, JOKA3aTEIbCTBO IO AHAIOTHH, OMPOBEP)KEHHE,
KOHTpIpUMED, MHAYKTUBHBIE U JEAYKTUBHBIE PACCYKACHUS, IIOCTPOSHUE U HUCIIOIHEHHUE aJllOPUTMA,
HCIIOJIB30BATh TAKUC CCTCCTBCHHOHAYYHBLIC MCTOJAbI W IIPUCMBI, KakK Ha6JHOIIeHI/IC, IIOCTAaHOBKa
MPOOJIEMBI, BBIIBIDKCHUE «XOPOIICH THUIOTE3bD», IKCIICPUMEHT, MOJICITHPOBAHUE, TCOPETHUECKOE
000CHOBaHWE, YCTAaHOBJICHUE TPAHUI] IPUMEHHUMOCTH MOJICIIH/TCOPHH;

HCIIOJIB30BAaTb HCKOTOPBLIC MCTOABI IIOJYUCHUA 3HaHI/II71, XapaKTCpHbIC JId COLUAJIBHBIX U
HMCTOPUYCCKMX HAyK: TOCTAHOBKA IMPOOJEMBI, OMPOCHI, OMHCAHWE, OOBSICHCHHE, HWCIIOJIh30BAHHEC
CTaTUCTUYCCKUX NAHHBIX, MHTCPIPCTALIA (1)8,KTOB;

SICHO, JIOTHYHO W TOYHO wH3JIaraTb CBOIO TOYKY 3pCHHA, HCIOJb30BATh A3bIKOBBLIC CPCACTBA,
aJIeKBaTHBIE 00CYXIaeMoi mpooiieme;

OTJINYATh q)aKTBI oT CY)KHCHHﬁ, MHEHUH U OLCHOK, KPUTHUYCCKH OTHOCUTHBCA K CYXICHUAM,
MHEHUAM, OLICHKaM, peKOHCTPYUPOBATh UX OCHOBAHU,

BUJICTH M KOMMCHTHPOBATH CBA3b HAYYHOI'0 3HAHHMA W LEHHOCTHLBIX YCTAHOBOK, MOPAJIbHBIX
CY’KJICHUH IIpU NTOJIyYEHUH, PACIIPOCTPAHEHUH U IPUMEHEHNUN HAy4YHOI'O 3HAHUS.

BblnyCKHllK nojiyuum 603MONCHOCMb HAYUUMbCA:

CAMOCMOSMENbHO 3A0YyMbI8AMb, NIAHUPOBAMb U BbINOJHAMb YYeOHOe UCCIe008aHue, YUeOHblll U
COYUATILHBI NPOEKM,;

UCNONb308aMb 002A0KY, 03apeHue, UHMYUYUIO,

UCNOTb308aMb  HEKOMOpble Memoobl NONYYeHUss 3HAHUL, XapakmepHvle O COYUATbHBIX U
UCMOPUYECKUX HAYK. AHKeMUpo8anue, MoOeIupo8aHue, NOUCK UCOPUYECKUX 00pa3yo8,
UCNOIL308aMb HEKOMOPbIE NPUEMbl XYO0HCECMBEHHO20 NOZHAHUSL MUPA. YEOCHHOe 0moOpadceHue
MUpa, 06PA3HOCMb, XYOOHCECHEEHHbIN BbIMbICEN, OP2AHUYECKOE eOUHCMBO 00we20, 0COOEeHH020
(MUnuurHo20) U eOUHUYHO20, OPUSUHATILHOCTb,

YeNeHANPasleHHO U OCO3HAHHO PA36UBAMb CE0U KOMMYHUKAMUBHbIE CHOCOOHOCMU, 0C8AUBANb
HOBble A3bIKOBble CPEOCMEBA,

0CO3HABAMb CBOK) OMBEMCMEEHHOCMb 34 OOCHOBEPHOCHb NOJYVYEHHbIX 3HAHUL, 30 KA4eCmeo
8bINOTHEHHO20 NPOEKMA.



TEMATUYECKHUM ILJIAH

enesbie npuopurtersl Bocnutanus 1iass COO:
CO3/laHMe OJIATONPUATHBIX YCIOBHHM Ui TNPUOOPETEHUS IIKOJIbHUKAMHU OIBITa OCYIIECTBICHUS
COLIMAJIbHO 3HAYUMBIX /€T

1. ombIT nen, HalIpaBJIEHHBIX Ha 3a00TYy O CBOEH CEMbE, POJHBIX U OJNU3KUX;

2. TPYIOBOH OIIBIT, OTIBIT YYaCTHSI B POU3BOJICTBEHHOU MTPAKTUKE;

3. OMBIT JeJ, HANPABJIECHHBIX HA TOJB3Y CBOEMY POJHOMY TOPOIY WIIM CEIy, CTpaHE B IIEJIOM, OIIBIT
JESITETLHOTO BBIPAKEHHSI COOCTBEHHOM TPaXKIAHCKOMN MO3UIINU;

4. ONBIT MPUPOJAOOXPAHHBIX JIEIT,

5. OMBIT pa3pelIcHHs] BOSHUKAOIMINX KOHPIUKTHBIX CUTYallUi B IIKOJIE, JIOMa WK Ha YIIHIIE;

6. OMBIT CaMOCTOSTEIILHOTO MPUOOPETCHHSI HOBBIX 3HAHWMW, IPOBEJCHHS HAYYHBIX HCCIICIOBAHUHN, OIBIT
MPOEKTHOU AECSATEIbHOCTH;

7. ONBIT U3YYEHUs, 3aUIUTHl M1 BOCCTAHOBJIEHUS KYJBTYPHOTO HACJTEAMS YEIOBEUYECTBA, OMBIT CO3AAHMS
COOCTBEHHBIX MTPOU3BEJICHUHN KYIbTYPHhI, OIBIT TBOPYECKOTO CAMOBBIPAKECHHUS;

8. OmBIT BeICHUS 3/I0POBOr0 00pa3a )KU3HU U 3a00THI O 37J0POBBE JPYTHX JIFOJICH;

9. OmBIT OKa3aHUS MMOMOIIU OKPYKAIOMUM, 3a00Thl O MAJIBIIIAX WM MOKUJIBIX JIIOJSMX, BOJOHTEPCKUN
OTIBIT;

10. ombIT CcaMOMO3HAHWS W CaMOAHAIHW3a, OIMBIT COIMUAIBHO TPHEMJIEMOTO0 CaMOBBIPAKEHUS U
camopealin3aiui.

KonuvecTBo yacos JJIeKTPOHHbIE
HaumeHnoBanme

Ne (undgposbie)
pa3iesioB U TeM Kontpoabubie | [IpakTnueckue

n/n Bcero o0pa3oBaTeIbHbI
NMPOrpamMmmbl padoThbI padoThI

e pecypchbl
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MMOYPOUYHBIN IIJIAH (KTT)

n/n

Jara

Tema ypoka

Jdomamnee
3ajaHue

01.09.25

XUMHYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTYpamus aTOMOB
AunarHocTuyeckan KOHTpONbHaA paborta.

§1

08.09.25

[Iepnonnuecknii 3akoH u [lepnoanueckas cucrema
xuMuueckux ayemenToB J[. . MeHnieneeBa, ux CBA3b C
COBPEMEHHOM TEOPUEN CTPOEHHUS aTOMOB

§2

15.09.25

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX
3JIEMEHTOB ¥ MX COCAMHEHUH IO TPYIIIAM U IIEPUOJIAM.
3Ha4YeHHE NMEPUOANYECKOT0 3aKOHA U CHCTEMBI
xumnueckux emeHToB J[.M1. MenneneeBa B pa3BuTHH
HayKH

§3

22.09.25

CrpoeHnue BemecTBa. XUMUYECKAs CBSI3b, €€ BUIBI,
MCXAHU3MBbI O6p330BaHI/I$I KOBaHeHTHOfI CBA3U.
Bonopoanas cBsizb

§4-7

29.09.25

BanenTHOCTh. D1€KTpOOTpUIIATENbHOCTh. CTENEeHb
okucliieHus. BemjectBa MOEKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

§5

06.10.25

[TonsiTue o gucnepcHeix cucreMax. IcTuHHBIE 1
KOJUIOMTHBIE pacTBOPBL. MaccoBas J10JIs BEIIECTBa B
pacTBope

§9

13.10.25

Krnaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX
coequHeHM. ['eHeTHUecKas CBsA3b HEOPraHUYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB

§10

20.10.25

Knaccudukanuss XuMHIeCKUX peakifil B
HEOPraHWYECKOM M OPraHuYeCcKO XUMUHU. 3aKOH
COXpaHEHHUsT MacChl BEIECTB; 3aKOH COXPaHEHUS U
MIPEBPAICHUS YJHEPTUU TPU XUMUUYECKHUX PEAKIIUSIX

§10

10.11.25

CkopocTts peakiun. OOpaTuMble peakiud. XUMHUECKOe
paBHOBECHE

§11

10

17.11.25

IIpaktuyeckas padora Ne 1. «BnusiHue pa3iuyHbIX
(akTOpPOB Ha CKOPOCTh XUMHUYECKON PEaKIIUN»

Cm.tetpans

11

24.11.25

DnexTponuThueckas auccoruaus. [lonsarue o
BOIOpoAHOM Tokazarene (PH) pactBopa. Peakuuu
HMOHHOTO oOMeHa. ['uaponu3 opraHM4ecKux u
HEOPTaHMYECKUX BEIIEeCTB

§13

12

01.12.25

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC pCaKkIuu. Ilonsarue
00 QJICKTPOJIN3C PACIIIIaBOB U paCTBOPOB colei

§14




08.12.25

KonTponbHas padota no pazueny «Teoperuueckue

13 §1-14
OCHOBBI XUMUW
Meraiuel, ux nonoxenue B [lepuoauueckoii cucreme
14 15.12.25 xuMudeckux seMenToB JI. . Menaeneena u 516
0CcO0EHHOCTH cTpoeHHs aToMOB. O0IIue Gu3HIecKue
CBOICTBA METAJJIOB
15 22.12.25 CrninaBel METaUIOB. DJIEKTPOXUMUYECKUH s 516
HaINpsDKCHUH METAJIIOB
16 29.12.25 XUMHYECKUE CBOMCTBA BaKHEHIINX METAJUIOB (HATpUH, 516
KaJIUi, KaJIbIIMIM, MAaTHUN, aJTIOMUHAN) U UX COCTUHEHUHN
17 12.01.26 XUMHYECKUE CBOMCTBA XpOMa, MEJIN M MX COCTMHEHHI §16
18 19.01.26 XUMHUYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX COeTUHEHNI §16
26.01.26 [IpakTnueckas padorta Ne 2. "Pemenue
19 CMm.TeTpann
AKCIIEPUMEHTAJIBHBIX 3aJ1a4 1Mo TeMe «MeTays"
Hewmerannsbl, ux nonoxxenue B [lepuoandeckoit cucreme
20 02.02.26 xuMuueckux aemeHToB J. 1. MenzaeneeBa u §17
0COOEHHOCTH CTPOEHHUS aTOMOB
®u3nNYECKre CBOMCTBA HEMETAJIOB. AJUIOTPONUS
21 09.02.26 HEMETAJJIOB (Ha MpuMepe Kuciopoaa, cepol, pochopa u §17
yriiepoia)
99 16.02.26 XHUMHUYECKHE CBOMCTBA TAJIOTCHOB, CEPhI U MX 517
COCTMHECHHI
23 02.03.26 XHUMHYECKUE CBOMCTBA a30Ta, (hochopa U UX COCTUHECHUM §17
24 09.03.26 XHUMHUYECKUE CBOMCTBA yTIIepo/ia, KPEMHUS U UX 517
COCTMHECHHI
25 16.03.26 [IpuMeHeHre BaXKHEHIIMX HEMETAUIOB U UX COCIUHCHUM §17
OO6o01eHre 1 cucTeMaTu3alus 3HaHUH 110 TeMe
26 23.03.26 «Hemeramby. BerauciaeHus mo ypaBHEHUSIM §17
XUMUYECKUX PEAKIIUNA U TEPMOXUMHYECCKUE PACUETHI
06.04.26 [IpakTrueckas padota Ne 3. «Pemenue
27 " Y Cwm.TeTpanb
AKCIIEPUMEHTAJIbHBIX 3aj1a4 1o TeMe "HemeTamb'"y»
08 13.04.26 KoHntposbpHas paboTa mo teMam «MeTauibhy | §16-17
«Hemetamb
29 20.04.26 Heopranndeckue u opraHU4eCKUe KHUCIOTHI. 518
Heoprannueckue 1 OpraHM4ecKiue OCHOBAHMS
AMdoTepHbIE HEOPraHUYECKHE U OpraHNYecKHe
30 27.04.26 COeIMHEHMs. | 'eHeTnuecKast CBsI3b HEOPraHUUECKUX U §19-20
OpPTaHHYECKUX BEIIECTB
04.05.26 Ponb XxuMuu B 00eCIIeUeHHH SKOJIOTHUECKOM,
31 SHEPreTHYECKOl U MUIEeBOi 0€30MacHOCTH, Pa3BUTUU §21
MEUIHBI
39 18.05.26 [IpencraBnenust 006 OOMKUX HAYYHBIX IPUHIAITAX §22

MIPOMBIIIJIICHHOT'O ITOJIYUYCHUS BaXHEUIIINX BEIECTB
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25.05.26

UYenosek B MUpE BELIECTB U MAaTEPUAIOB. XUMUS U
3I0pPOBbE YEII0BEKA

§22

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME:
33




YUYEBHO-METOJMYECKOE OBECIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

YYEBHO-METOANYECKOE OBECIHIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. Tabpuensu O.C. Xumus. 11 xiacc. ba3oBblil ypoBeHb: yaeOHUK Jist 0011Ie00pa30BaTeIbHBIX
yupexaenuit. M. «I[Ipocsemenuey, 2018-2020.

METOIUYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. l'a6puensu O.C. Xumus. 11 knacc. Kuura ans yunrens. M. «I[Ipocsemienuey, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://www.alhimik.ru

http://chemistry-chemists.com/index.html

http://c-books.narod.ru

http://www.drofa-ventana.ru

http://1september.ru

http://schoolbase.ru/articles/items/ximiya

http://www.periodictable.ru
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