MHWHHCTEPCTBO ITPOCBEIIEHN S POCCUMCKOM ®EJEPAIINN
MunucrepcTBO 00111eT0 U npodeccuoHanbHOro oopazoBanusi PoctoBckoit obmactu
VYnpasnenue obpazoanus PoctoBa-Ha-JloHy

MAOY «JIumeit Ne 11»

«Paccmompenoy
Ha 3aceganuu MO
ITporokon Ne 1
or 12.08.2024
[Tpencenarens MO
[ynnenosa O.10.

«Coznacosaro» «Ymeeporcoeno»
Ha 3acenannu HMC | upextop MAOY «JIuneii Nel 1»
[TpoTokon Ne 1 [Toraryesa B.O.

ot 27.08.2024
[Ipencenarens HMC
Maiibopona T.A.

[Tpukas Ne 445 ot 31.08.2024

PABOYASA ITPOT'PAMMA

(ID 4771044)
XAMMS

Yuutenan: Amarynu E.C.

Knace: 11 «B»

(npeomem)

KoauvecTBO 4acoB, 3a KOTOpoe peanusyercs paboyas mporpamma: 34 yaca.

3aron 1 yeTBepTh | 2 yeTBEPTH | 3 UeTBEPTH | 4 YETBEPTH Bcero
Bcero 8 8 10 8 34
KonTtponbsHbie 0 1 0 1 2
paboThI
[IpakTnueckue 0 1 1 1 3
paboTHhI

PocroB-na-/lony

2024 — 2025 y4eOHblii roa




HHOACHUTEJBbHAA 3AIINCKA

[IporpammMa 1Mo XMMHUU Ha ypOBHE CpenHEro olIiero odpa3oBaHus pa3zpaboTaHa Ha OCHOBE
@OenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOoBaHUIl K pe3yiapTaTaM OCBOCHHs (efepaibHO 00pa30BaTENbHON MHPOrpaMMBbl CPEIHErO
obmero oo6pazoanuss (POII COO), npencraBneHHbIX B DeaepalbHOM TOCYAAPCTBEHHOM
oOpazoBatensHoM crangapre COO, ¢ yuérom Konnenuuu mnpenojaBaHusi y4yeOHOTro mpeaMmera
«Xumus» B 00pa3oBaTesibHbIX opranusanusx Poccuiickoit @enepanuu, peaau3yronMX OCHOBHbBIC
oOpa3oBaTeNbHbIE TPOTPAMMBI, U OCHOBHBIX MOJOXEHHHA «CTpaTeruu pa3BUTHS BOCHHUTAHUS B
Poccuiickoit @eneparuu Ha niepuoa 10 2025 rona» (Pacnopsoxenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

PaGouas mporpamma mo xumuu s 11 «B» kiacca cocraBjieHa Ha OCHOBe CIEAYIONINUX
JIOKYMEHTOB:

o  denepanbHblii 3aK0H 0T 29.12.2012 Ne 273-03 «O6 obOpazoBanuu B Poccuiickoit @enepaunm»
¢ yuéroM u3MmeHeHHi, BHecEHHBIX [Ipmkazom MunmnpocBenienus ot 31.07.2020 Ne 304 (B
penakuuu ot 25.12.2023 Ne 685-D3).

e (OOnactHoit 3akoH «OO0 o6pazoBanuu B PocroBckoit obmactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 05.08.2024 Ne 157-3C).

e [Ilpuka3 Munnpocsemenuss «O6 yrBepxaeHun Ilopsaka opraHu3aluu U OCYILIECTBICHHUS
00pa30BaTeNbHON JI€ATENbHOCTH 10 OCHOBHBIM 00I11€00pa30BaTEIbHBIM IMporpamMmamM —
00pa3oBaTeNbHBIM NPOrpaMMaM HadalbHOTO OOIIEr0, OCHOBHOT'O OOIIEro U CPEAHEro OOIIero
obpazoBanus» oT 22.03.2021 Ne 115 (B pemakuuu [IpukazoB Munmnpocsemenuss Poccuun ot
11.02.2022 Ne 69, ot 07.10.2022 Ne888).

e [lpukaz MunucrepctBa mnpocBenieans P®D ot 21.09.2022 Ne 858 «O06 yTBep)aeHUU
denepanbHOrO TmEpeyHs y4eOHWKOB, JONMYIICHHBIX K WCIIOJB30BAaHUIO TPU peaTu3aIiu
UMEIOIMX TOCYJApCTBEHHYIO AaKKPEIUTALUI0 O00pa3oBaTeIbHBIX MPOrpaMM HayalbHOTO
o01iero, OCHOBHOrO  00mIero, cpeaHero  oOmero  o0pa3oBaHUS  OpraHU3AIMIMU,
OCYILIECTBIIIOUIMMUA 00Pa30BaTENIbHYIO JESITEeIbHOCTh U YCTAaHOBJEHUS NPEAETbHOIO CpoKa
UCTIOIB30BaHUSI HUCKIIIOUEHHBIX YYEeOHHKOB» C W3MEHEHHSMH, BHECEHHBIMH TIPUKa3aMHU
MunuctepctBa  mpocBemenus — Poccuiickoit  ®emeparuum ot 23.07.2023  Ne556
(3apeructpupoBan MunucrepcTBoM toctuiinu PO 28.07.2023 Ne74502), ot 21.02.2024 Ne119
(3apeructpupoBad MunuctepcTBoM toctuimu PO 22.03.2024 Ne 77603) u 21.05.2024 Neo347
(3apeructpupoBan MunuctepctBoM roctuiiuu P 21.06.2024 Ne 78626).

e [Ipukaz3 MunucrepctBa mnpocseuienuss P® ot 18.07.2024 Ne 499 «OO6 yrTBepx)aeHUU
denepaabHOrO MEpeyHsl DIEKTPOHHBIX 00pa3oBaTENIbHBIX PECYpPCOB, JONYIIEHHBIX K
UCTIOIB30BaHUIO  TIPM  peau3alliil  HWMEIOMIMX  TOCYNApCTBEHHYIO  aKKPEIWUTAIIHIO
00pa3oBaTeNbHBIX MPOrpaMM HA4YaJbHOIO OOIIEro, OCHOBHOT'O OOILEro, CpeaHero oOIIero
00pazoBaHUN.

o [IlIpuka3z MunuctepcrBa [Ipocemenus Poccuiickoii ®@enepamnu ot 12.08.2022 No732 «O6
YIBEPXKICHUH (helepaIbHOI0 TOCYIapCTBEHHOTO OOpPa30BaTEeNbHOTO CTaHAAapTa CPEIHEro
o01rero oOpa3oBaHUsY.

e [IIpuxa3z Munnpocsemenus Poccun ot 18.05.2023 Ne 371 «O6 yrtBepkaeHuu ¢eaepaabHOR
00pa3oBaTeNbHON MPOrpaMMBI CPEeHEro 001ero o0pa3oBaHus) ¢ U3SMEHEHUSIMH OT 1 deBpas
2024 1. Ne 62 u 19 maprta 2024 r. Ne 171.

e Meroauyeckne pekomeHmanun «CucTeMa OLEHKU JOCTH)KEHUH IUIAHHUPYEMBIX MPEIMETHBIX
pe3yJbTaToB OCBOCHUs yueOHoro mpeamera « XMMUS » (2023).



e KoHuenuua npenoaaBaHma xummn B PP (pacnopsikeHue Mpasutenbctea PO ot 03.12.2019 Ne MK-8H).

o ®denepanbHas paboyas mporpamMma BOCHUTAHHUS s 00IIe00pa3oBaTeNbHBIX OpraHU3aluil
(omobpena pemeHueM (QenepaabHOTO y4eOHO-METOJAMYECKOTr0 OOBEIUHEHUS IO OO0IIeMy
o0paszoBaHuio, MPOTOKOI OT 23 uroHst 2022 1. Ne 3/22).

e [locranoBnenue ['maBHOro rocynapcTBEHHOro caHuTapHoro Bpada Poccuiickoit deneparum ot
28.09.2020 1. Ne 28 "OO6 yrBepkaenuu canutapubeix npaswin CIT 2.4. 3648-20 "CanurapHo-
SMUJIEMHOJIOTUYECKHE TpeOOBaHMUsSI K OpraHu3alusM BOCIUTAHUS U OOYYEHHUs, OTAbIXa U
03/10pOBJICHMsI JeTel u Mosoaexu" (3apeructpupoBaH MuHUCTEpCTBOM tocTunun PO
18.12.2020 Ne 61573).

e [locranoBieHue [71aBHOro rocynapCTBEHHOrO caHUTapHOro Bpada Poccuiickon @enepanuu OT
28.01.2021 Ne2 «O6 yrBepxkaenuu CanlluH 1.2.3685-21 «['urueHuv4eckue HOPMATHUBBI H
TpeOOBaHUs K OOECIEYCHUIO0 0€30MacHOCTH M (WIM) OE3BPEIHOCTH IS 4YeloBeKa (DaKTOpOB
cpensl obutanus» ¢ n3MeHeHussMu ot 30.12.2022.

e QOcHoBHas oOpa3oBaTenbHas mIporpamMma cpeaHero oéOmero oOpa3oBaHUs, YTBEPKIEHHAs
npukazom aupekropa ot 31.08.2024 Ne 444 .

o  Vuebnsiit iian MAOY «Jlumeii Ne 11» ma 2024-2025 y4eOHBIHM 1o, yTBEpKIEHHBIA TPUKA30M
nupektopa oT 31.08.2024 Ne 444,

e [Jlonoxenue o paboueit nporpamme MAOY «Jluneit Ne 11», yTBepkaéHHOE TpPHUKA30M
nupekTopa ot 20.08.2024 Ne 380.

e Kanennapupiii yueOnsii rpaguxk MAOY «Jlumeit Ne 11» nHa 2024-2025 yueOHbIN rof,
YTBEPXKAEHHBIN IpuKa3zoM qupekTopa oT 29.08.2024 Ne 418.

Peanuzanus JIoHCKOTO permoHaIbHOrO KOMIIOHEHTa (/{PK) MpoOUCXOAUT B T€YEHHE roja B TeMax
IpOTrpaMMbl, KOTOpPbIE IO COAEP)KAHUI0 COOTHOCATCS € pernoHanbHOM Tematukoil (10-12% ot
001IEero KOJMYEeCTBA YacoB).

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA « XUMMUA »

OcHOBY NOJIX0JI0B K pa3paboTKe MporpaMMbl [0 XUMHUH, K ONPEEIeHHUI0 001Iel cTpaTeruu
00y4eHHs1, BOCIIUTAHUS U Pa3BUTUs O0y4aIOUINXCS CPEACTBAMH y4e€OHOIr0 MpeaMeTa «XUMHUSD IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTAaBMJIM KOHLeNTyalbHble nosoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1I€JIeH, COJiepKaHusl, pe3ysbTaTOB O0y4eHHs U TpeOOBaHUI K YpOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe  oOpa3oBaHME,  IOJIy4aeMO€  BBIIYCKHMKaMH  00mieo0pa3oBaTeabHOM
OpraHu3aliy, SBJISETCS HEOThEMJIEMON YacThl0 MX 00pa3oBaHHOCTU. OHO CIYKHUT 3aBEpPLIAIOIIUM
ATAINOM pean3allii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX IEHHOCTEH, MPUCYIINUX
LEJIOCTHOW CHCTEME XUMHYECKOro O00pa30BaHMs. ODTH LEHHOCTU KacaroTcsl MO3HAHUS 3aKOHOB
npupoibl, GOPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyJIbTYphl UEIOBEKa, a TaKkKe IKOJIOTUYECKU
000CHOBAaHHOTO OTHOILIEHHS K CBOEMY 3[I0POBBIO M MPUPOAHOI cpexe. Peanusyercs xumudeckoe
oOpa3oBaHue OOy4aroIIMXCs HAa YPOBHE CpPEAHEro OO0Iero oOpa3oBaHMs CpPEACTBAaMH Yy4eOHOTO
npeaMera «XUMHS», COAepKaHUE U MOCTPOEHNE KOTOPOTO OMPE/ENIeHbl B MpOrpaMMe Mo XUMHH €
y4€TOM crneuu(UKH HAyKH XUMMHM, e€ 3HaueHHs B MO3HAHUM IPUPOJBI U B MATEPUATIbHOHN >KU3HU
o0miecTBa, a Takke C Y4€TOM OOIIMX MLeJed W MPHUHLUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE
COCTOSTHUE CHCTEMBI CpeIHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK MIPaeT 0coOyi0 poJib B COBPEMEHHOMH
[IMBWJIM3AIIMU, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOW KyabTypbl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMHpOBaHUE PAIMOHATIHLHOTO HAYYHOTO MBINUICHUS, B CO3/JaHHE LIEJIOCTHOTO MPEACTaBICHUs 00
OKpY’KaloIleM MHpe Kak O €IWHCTBE MPUPOJBI M YeloBeKa, KOTopoe (popMupyercs B XUMHUHU Ha



OCHOBE TOHMMAaHUs BEIIECTBEHHOI'0 COCTaBa OKPYXKAOIIETO MUPA, OCO3HAHMS B3aUMOCBSI3H MEXKIY
CTPOCHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JIaCTSMU IIPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C JIPYrUMHU €CTECTBEHHBIMU HayKaMH, XUMHsS CTala HEOThEMJIEMOU
4acThI0 MUPOBOM KYJIBTYPhl, HEOOXOJIMMBIM YCIOBHEM YCIEHIHOTO TPY/Ia U KU3HU Ka)I0T0 WieHa
obOmiectBa. CoBpeMeHHass XMMHUsI KaKk HayKa cCO3uJaTeNibHasi, KaKk HayKa BBICOKMX TEXHOJOTHUI
HalpaBJIeHa Ha pelIeHUE TI00aTbHBIX MPOOJIEM YCTOHUMBOTO pa3BUTHS YEIOBEUYECTBA — CHIPHEBOI,
HHEPTeTUYECKOM, MUILEBOH, IKOJIOTMUECKON 0€30MaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBUM ¢ 0OmMMHU IENIMH W NPUHIUIAMH CpelHero oOlmiero oobpazoBaHus
comepxanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIii ypOBEHb M3YyUCHHs]) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOMIEKYJIbTYpHYIO IOATOTOBKY OOYYaIOUIMXCS, HEOOXOOUMYI0 UM IS
BbIPAa0OTKM MHUPOBO33PEHUYECKMX OPUEHTHUPOB, YCIEIIHOIO BKJIIOYEHHS B JKHU3Hb COLMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsromuMu mpeamMeTa « XuMus» SBISI0TCA 0a30Bble Kypehl — «OpraHudeckast XUuMUs»
u «O0m1as ¥ HeoOpraHU4ecKass XUMUS», OCHOBHBIM KOMIIOHEHTOM COJICPKAHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HayKH: CUCT€Ma 3HaHMM 110 HEOPraHWYECKON XMMHUU (C BKIIOYEHHEM 3HAHUM U3
o0mieit xumun) U oprannyeckoil xumuu. GopmMupoBanre JaHHOW CUCTEMbI 3HAHUI MPU HU3y4YECHUU
npeaMera o0ecreunBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCETO MHOT000Opasusi BEIIECTB HAa OCHOBE
OOLIMX MOHITHUH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa coaepkanusi KypcoB — «Opranuueckass xumusi» u «OOmas U HeopraHuveckas
XuMHs» chopMupoBaHa B MPOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJIXO0Ja K HM3yYEHHIO
yueOHOro MaTepuana U OOYCIOBI€Ha HMCTOPHUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUU Ha
ONpeAeNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpraHM4ecKol XHMHHM BelecTBa
paccMaTpuBalOTCd Ha YPOBHE KJIACCHMUYECKON TEOpUU CTPOCHMSI OPraHMYECKHUX COEAMHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMUUYECKHX M DJIEKTPOHHBIX MPEJICTABIECHUW O CTPOCHUM BEIIECTB.
Ceenenus o0 H3ydaeMbIX B Kypce BeEIECTBaX JAlOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB [0
CIIOKHBIX OHMOJIOTMYECKH AaKTHUBHBIX COEAUHEHMH. B Kypce opraHuyeckoil XUMHM MOJy4aroT
pazBuTue CcGHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHUs TE€PBOHAYAIBHBIE
MPEJICTABICHUS] O XMMHUYECKON CBsI3U, KJIACCU(UKAIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEAKIINH.

[Tog HOBBIM yIJIOM 3peHHs B mpeamere «XuMHUs» 0a30BOr0 YPOBHS paccMaTpHUBAETCS
U3YYEHHBIII Ha YpOBHE OCHOBHOIO OOIIEro o00pa30BaHUA TEOPETUYECKUH MaTepuail |
(dakToNOrMUecKe CBEJCHUS O BEIIeCTBAX M XMMHUYECKOH peakmuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HeopraHW4eckas XUMUs» OOydYaloUIMMCS TNPEIOCTABISETCS BO3MOXKHOCTH OCO3HATh
3HaYeHHE MEePHOINUECKOro 3aKOHa ¢ 00IIETEOPEeTUYECKIX U METOI0JIOTMUECKUX MO3UIUH, TITy0xke
MOHSTh UCTOPUUYECKOE M3MEHEHHE (DYHKIIMI STOTO 3aKOHA — OT 0000MmIarome 10 00bICHSIONIEH 1
MIPOTHO3UPYIOLLEH.

Ennnas cucrema 3HaHMM O BaKHEWIIMX BELIECTBAaX, UX COCTaBE, CTPOCHHH, CBOMCTBaxX W
NPUMEHEHUH, a TaKXKE€ 0 XMMHUYECKHUX PEaKIUsiX, UX CYUIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHHS
JononHsieTcss B Kypcax 10 w11  kimaccoB aimeMEeHTaMU  COACPKAHUS, HUMEIOIIMMU
KYJIBTYPOJIOTHUECKU W TPUKIAJAHON XapakTep. OTH 3HAHUA CIOCOOCTBYIOT TMOHUMAHHIO
B3aUMOCBSI3M XHMHUHM C JPYTUMH HayKaMH, pacKpbhlBaloT €€ pojiib B IO3HABaTEIbHOU U
MPAKTUYECKON JESITeIbHOCTH YeNOBEeKa, CIOCOOCTBYIOT BOCIHUTAaHUIO YBXKEHHUSI K MpoIeccy
TBOpYECTBA B 00JIACTU TEOPHUHM U MPAKTUUYECKUX MPUIOKEHUN XHWMHUHU, TOMOTAIOT BBIMYCKHUKY
OpUEHTUPOBATHCSA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBS3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIHBATh MH()OPMAIMIO W MPUMEHITh €€ I MOMOJTHEHUS 3HAHWM, PEIICHUS
WMHTEJUIEKTYAJIbHBIX M JKCIEPUMEHTAIBHBIX MCCIEIOBAaTENbCKUX 3a1ad. B 1enoMm conepkaHue



y4eOHOTO mpenMeTa «XUMHS» JAaHHOTO YPOBHSI M3YyYCHHS OPUEHTHPOBAHO Ha (POPMHPOBAHUE Y
00yJaromuUXCcsi MUPOBO33PEHYECKOW OCHOBBI IS MOHMMAaHHUS (GUWIOCOPCKUX HAEH, TaKUX Kak:
MaTepuaIbHOE E€IMHCTBO HEOPTraHUYECKOIO0 W OPraHUYeCKOro MUpa, OO0yCIOBICHHOCTh CBOWCTB
BEIIIECTB WX COCTABOM M CTPOCHHEM, I03HABAEMOCTh NPUPOIHBIX SBICHHUHA MyTEM 3KCIIEPUMEHTA U
pelIeHHsT TMPOTHBOPEUU MEXAYy HOBBIMH (aKTaMH M TEOPETUYECKHMHU TPEAIOCHUIKAMH,
OCO3HAHHME POJIM XUMHH B PEIICHUH SKOJOTUYECKHUX MpoOJeM, a Takxke MpodieM cOepekeHus
SHEPICTUUCCKHUX PECYPCOB, ChIPbs, CO3AaHUA HOBBIX TEXHOJIOTHH U MaTCpuraioB.

B rutane penreHus 3aja4 BOCIUTAHUS, PAa3BUTHSI U COLUAIN3AIUN OO0YYAIOUIMXCS TIPUHSTHIC
OpOrpaMMOil TI0 XUMHH TIOAXOIbI K OINPEACICHUI0 COJACPKAHUS W TOCTPOCHHsS TpeaMera
npeaycMaTpuBaloT (OPMHUPOBAHME YHHMBEPCAJIBHBIX YUYEOHBIX NEHCTBUH, HMEIOIUX 0a3oBoe
3HAUEHUE IS PA3TUYHBIX BUJIOB JEATCIIEHOCTH: PEIICHHS TIPo0JieM, TIOUCKa, aHainu3a U 00paboTku
UHPOpPMAIIUK, HEOOXOJUMBIX JUISI TMPUOOPETEHHS OINbITA MPAKTUYECKOH M HCCIIeN0BATEIbCKON
NESITeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B TIO3HAHUU XUMUH.

B nmpakTtuke npenoaBaHus XMMHH KaK HAa YPOBHE OCHOBHOT'O 00IIET0 00pa3oBaHwsl, TaK U Ha
YPOBHE CpeIHero oomiero oOpa3oBaHMs, NMPH OIPEICICHUN COJCPKATEIBHON XapaKTePUCTUKU
Henell  M3y4eHWs TpeJMeTa HampaBlICHHEM TIEPBOCTEIICHHOW 3HAYMMOCTH  TPAIHIIMOHHO
npu3Haércsi  (POPMHPOBAHME OCHOB XHMHUYECKOM HayKHM Kak 00JacTd  COBPEMEHHOTO
€CTCCTBO3HAaHUAI, HpaKTquCKOﬁ ACATCIIPHOCTH YCJIOBEKA U KaK OJHOI'0 U3 KOMIIOHCHTOB MI/IpOBOfI
KynbTypbl. C METOIWYECKOW TOUYKH 3PEHHS] TAKOW IMOJXOJ K OINPEICICHHUIO Ielel H3ydeHus
npeMeTa SBJISICTCS BIIOJIHE ONPaBIaHHBIM.

HEJIN U3YUYEHUSA YYEBHOTI'O ITIPEJIMETA « XUMUS »

CormacHO JaHHOW TOYKE 3PCHUS TJABHBIMH [EISIMH W3YYCHHs TpeaMera «XUMHUsS» Ha
6azoBoM ypoBHe (10 —11 xi1.) ssBASIOTCS:

e (GopMHpPOBaHHME CHUCTEMBl XHMMHUYECKHUX 3HAHMM KaK BaXHEHIIEH COCTaBIISIONIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOH J€XaT KIIOYEBHIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3blKa HAYKH, YCBOCHHE U
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHEH UX Pa3BUTHS U CTAHOBJICHHS;

e (opmupoBaHWE W pPa3BUTHE NPEJCTABICHWH O HAYYHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMHYECKHX peaKiui, HEOOXOMUMBIX i MPUOOPETeHUS YMEHUN OpPUEHTHUPOBATHCS B
MUpPE BEIIECTB U XUMHUYECKUX SIBJICHHI, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON H
MOBCEIHEBHOM JKU3HH,

® pa3BHUTHE YMEHUH U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX ¢ HAOMIOeHNEM U 00BICHEHUEM
XUMHYECKOTO JKCIIEPUMEHTa, COOJIOJIEHHEeM TIpaBui 0€30MacHOro oOpamieHus ¢
BEIIIECTBAMH.

Hapsimy ¢ stumMm, comepkarenbHas XapaKTepHCTHKa Ieeld W 3a7ad U3y4deHHs MpeaMeTa B
nporpaMMe Mo XHUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMU IPUOPUTETAMU B
cucTeMe cpemHero oomero oopasoBanus. CeroHs B MPEMNOJIaBaHUM XUMHUU B OOJIBINCH CTEICHH
OTaéTCs MPeaNoYTeHIE MPAKTUYECKON KOMIIOHEHTE COAepKaHUs 00y4eHHs, OpDUEHTUPOBAaHHON Ha
MOJITOTOBKY BBIMTYCKHHUKA 0011e00pa30oBaTeIbHON OpraHu3aIiuy, BIaICIONIEro He HabopoM 3HAHHUIA,
a (QYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIHOCOOAMHM W YMEHHSMH aKTHBHOTO TOJNyYEHHS
3HAaHUU U MPUMEHEHUS UX B PEabHOM KU3HU AJIs PELIeHUS MPAKTUYECKUX 3a/1a4.



B cBs13u ¢ 3THM npu HU3yYEeHUH IpeaMeTa «XUMHUs» JOMHUHUPYIOIIee 3HaYeHHE MTPHOOPETaroT
TaKue [eJH U 3a7a4M, KaK:

ajanTanys oOydJaromMXCsl K YCIOBUSAM JTUHAMHYHO Pa3BUBAIOIIECTOCS MHpa, (popMUpOBaHUE
UHTEIJICKTYaJIbHO Ppa3BUTOM JMYHOCTH, TOTOBOM K CaM00Opa30BaHMIO, COTPYJHHYECTBY,
CaMOCTOSATENIFHOMY HPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JKHU3HEHHBIX CHUTYalUsX,
CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHUCM,

dbopMUpOBaHUE Y 00YJAIOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIINH ), UMEIOIIHX
YHUBEpCAJIbHOE 3HAUCHHWE JUIS Pa3JIMYHBIX BUJIOB JACATEIBHOCTU: pEUICHUS NpoOieM, IOHUCKa,
aHanM3a U oO0paboTKM WMHGOPMAIMH, HEOOXOAMMBIX JUIS MPUOOPETCHUS OMBITa JESTEIbHOCTH,
KOTOpass 3aHUMACT BaAXHOC MCCTO B IMO3HAHWU XHUMHUH, a TaKXKC I OLCHKHU C HO3HL[I/II>'I
HKOJIOTHYECKOW O€30MacHOCTH XapakTepa BIHMSHHS BEIIECTB M XUMHUYECKHMX IPOLECCOB Ha
OpraHM3M YeJIOBEeKa U MPHUPOIHYIO CPELY;

pa3BUTHE IO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYyaIbHBIX M TBOPYECKUX CIOCOOHOCTEH
00y4aroluxcs: CIOCOOHOCTH CaMOCTOSITENbHO MpUOOpPETaTh HOBbIE 3HAHMS IO XUMHUU B
COOTBECTCTBUH C KHN3HCHHBIMH HOTp€6HOCT$IMI/I, HCIIOJIb30BATh COBPEMCHHBIC I/IH(i)OpMaIII/IOHHI)IG
TEXHOJIOTUH JJIsl TIOMCKAa M aHalIu3a y4eOHOW M HAayYHO-TIOMYJSPHOW MH(POPMAIMH XUMHYECKOTO
COZICPIKAHHUS;

(GbOopMUPOBAHHE U PA3BUTHE Yy OOYYAIOIIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJII0JaTeNbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOANMBI, B YaCTHOCTH,
IpY IJTAHUPOBAHUH U TIPOBEICHINH XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaronmxcs yOeKIEHHOCTH B TYMaHUCTUYECKOM HalpaBIEHHOCTH XUMUH,
e€ BaXHOM pOJNM B pEIIEHUU TN00aIbHBIX MNPOOJIEM pAlUOHAIBLHOTO MPUPOAOIOJIB30BAHNUSA,
MOMMOJIHCHUA DHEPICTHYCCKUX PECYPCOB U COXpPaHCHHA IIPUPOJHOIO pPABHOBCCHA, OCO3HAHUA
HE00XO0IMMOCTH OEpe’KHOr0 OTHOLIEHHSI K MPHUPOJIE U CBOEMY 3/I0POBBIO, a TaKKe MPUOOpPETeHUs
OTbITa WCHOJb30BAHUS MOJIYUYEHHBIX 3HAHMM Ul MPUHATHS TPAMOTHBIX PEUIEHUH B CUTYalMsX,
CBA3AaHHBIX C XUMHWYCCKHUMU ABJICHUAMMU.

MECTO YYEBHOI'O IIPEJMETA « XUMHA » B YHEBHOM IIJIAHE

Ha uzydenune xumu B 10-11 kimaccax 0OCHOBHOTO CpeiHET0 00pa3oBaHus Ha 6a30BOM ypOBHE B
yueOHOM I1aHe oTBoUTCS 68 "acoB: B 11 kimacce - 34 yaca (1 gac B HeIemo).

B 11 knacce «B» B pamkax opraHu3alMi KOHTpOJIA 3a peaju3alueil MporpamMmbl UCHOIb3YIOTCS
CII/TYIOIIME BUJIbI TUCBMEHHBIX paboT: KOHTPOJIbHAs paboTa (2), mpakTudeckas padora (3).

Y4eOHas mporpaMMa paccunTana Ha 34 yaca.

Pabouas nporpamma no kypey «Xumusi» B 11 kiacce «B» cocTaBiieHa B COOTBETCTBUU C Y UEOHBIM
TUTAHOM, KaJIeHIapHBIM Y4eOHBIM TpaguKOM W paclucaHueM ydeOHbIX 3aHsTHi Ha 2024-2025
y4eOHbIH roj 1 peasu3yercs 3a 34 yaca.



COJAEPKAHUE YYEBHOI'O ITPEJIMETA « XUMUS »
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernuyeckne 0CHOBbI XUMHH

XUMHYECKUH 3JeMeHT. AToM. Slapo artoma, H30TOMBL. DJIEKTPOHHAs 000JOYKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIC OpOUTamH, S-, P-, O- 3jgemeHThl. OCOOCHHOCTH
pacripesiesieHus] JEKTPOHOB O OpOWUTAIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(GUTYypalus aTOMOB.

[lepuonnueckuit 3akoH u Ilepumonmueckas cucrema xuMuyeckux osseMeHtoB JI. M.
Menpeneesa. CBsi3b NEpUOINYECKOr0 3aKkoHa U [lepuonnyeckoil cUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
J. U. MennaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO IPyHnaM u
nepuoiaM. 3HaueHHe MePUOJUUYECKOr0 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BemiecTBa. XHUMHUYEcKas CBs3b. Buupl XuMuyeckoidl CBsi3M (KOBaJEHTHAs
HEeNoJisipHasl W TMOJIsSIpHAasi, HMOHHAs, MeTajuinueckas). MexaHu3zMbl oOpa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3U (OOMEHHBIH M JOHOPHO-aKIENTOpHBIN). BomopomHas cBsi3b. BalieHTHOCTB.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTUOHBI U AaHUOHBI.

BemectBa MONEKYJISPHOrO UM HEMOJIEKYJISIPHOIO CTPOEHHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUIBl KPUCTAIUIMUECKUX pEHIETOK. 3aBUCHMOCTb CBOMCTBAa BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTne o mucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas nois
BEIECTBa B pacTBOpE.

Knaccudukanus Heoprannueckux coeauHeHuil. HoMeHkiaTypa HEOpraHMYeCKUX BEIIECTB.
['eHeTnyeckas CBS3b HEOPraHMUYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IINYHBIM KIIACCaM.

Xumuyeckass peakius. Krnaccudukamuss XUMHUECKUX pPEaKIUi B HEOPTaHUYECKOW W
OpraHMYeCcKON XMMHMH. 3aKOH COXPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBpPALICHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iIMyHbIX (akTopoB. OOpaTHMbIE peaKLUu.
XnMmuyeckoe paBHOBecHe. DakTOphl, BIMAIONIME HAa COCTOSHUE XUMHYECKOIO DPABHOBECHS.
[Tpunnun Jle Hlatense.

OnekTpoiauTuueckas auccoruanus. CuiibHble W ciiadble 37eKTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAIbHBIE METO/bl M3y4YeHHs] BEIIECTB M WX MpPEBpallleHui: JAEeMOHCTpPALUs
tabmui «llepuoamueckass cucremMa xumuyeckux osnemeHToB J[. . MeHnneneeBa», u3ydeHue
MoJeNiell  KPUCTAIMUECKUX pPeIETOK, HaOMIoJeHue M ONHCaHHe JeMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3iokeHUE MEepOKCHIa BOJOPOAA B MPHUCYTCTBUH KaTaau3aTopa,
oTpefieNieHue Cpebl PacTBOPOB BELIECTB C IMOMOUIbI0 YHHUBEPCAJIHLHOTO HHAMKATOPA, pPEaKluu
HOHHOTO OOMEHA), MPOBEJCHUE TNPAKTUYECKON paboThl «BnusHue pa3nuuHbIX (PaKTOpPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnbie 3aaun.

Pacuérel o ypaBHEHUSIM XMMHYECKUX PEAKLH, B TOM YHCIE TEPMOXMMHYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MAcCOBasl JOJIs BEILIECTBAY.

Heoprannyeckasi Xumus



Hemeramnbl. [lonoxenne HemeramioB B Ilepuoguyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. N. MenneneeBa U 0OCOOEGHHOCTH CTpOCHHsSI aTOMOB. (DHU3MYECKHE CBOWCTBA HEMETAIIOB.
AJToTpOonusl HEMETaUIOB (Ha MpUMeEpe KUCIOPoia, cepsl, hocdopa u yriepoaa).

XUMHYECKHE CBOWCTBA BaKHEHIIMX HEMETA/IOB (TajJoreHoB, cepbl, a3ora, Gdocdopa,
yriepojia ¥ KpeMHHS) U UX COSAMHEHUN (OKCHJIOB, KUCIOPOACOJASPKAMMUX KUCIOT, BOAOPOIHBIX
COCIMHEHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJIOB U UX COCIUHEHUN.

Meramnel. [Tonoxenue MmetaisioB B [lepuoanueckoit cucteMe XxuMuueckux 3yemeHToB . 1.
MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJEKTPOHHBIX O0O0JIOYEK aToMOB MeTaioB. OOmme
¢usnueckue cBoicTBa MeTaiwioB. CIJIaBpl METAUIOB. DJEKTPOXMMHUYECKUN DPSI HANPSHKCHUN
METaJIJIOB.

XHWMHYECKHE CBOWCTBA BaXXKHEUIINX METAUIOB (HATpUM, Kadui, KaJblMi, MarHuw,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO6mme cocoObI moTyYeHHsI MeTaJUI0B. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

DKCIEepUMEHTAIbHBIE METO/Ibl U3yUYEHHUS BEIECTB U UX MPEBPALICHUN: N3YYCHHE KOJUICKIIUU
«MeTallIel ¥ CIUIaBbl», 00Pa3I[0B HEMETAIIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4, HaOJI0ICHHE
U ONHCaHHWE JIEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBHE THAPOKCH]IA
ITIOMUHMS C pACTBOPaMU KHUCIIOT U IIEJI0Ye, KaueCTBEHHBIC PEaKIIMM Ha KATHOHBI METAJIIOB).

Pacuérnnie 3agaum.

Pacuétel Macchl BemecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEUIECTB, pacu&Thl Macchl (00bEMa, KOIUYECTBA
BEII[ECTBA) MTPOIYKTOB PEAKIIUH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponp xumun B o0ecrieueHUH IKOJIOTUYECKOM, IHEPTreTHUEeCKON U MHINEBO 0e30MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METO/AX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUM.

[IpencraBnenuss 06 OONUX HAYYHBIX MPUHIIMIAX MPOMBIIIJIEHHOTO MOJYyYeHUS BaKHEHIINX
BEIIIECTB.

YenoBek B MHpE BEUIECTB M MATEpUATIOB: BaXXHEHIIME CTPOUTEIbHBIE MAaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPAaCKH, CTEKIO, KEepamMHKa, MaTepuaibl ISl SJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OPEHHUS.

XuMHsT U 370pOBbE YEIOBEKA: IMpaBUjia HCIOJIB30BAHHS JIEKAPCTBEHHBIX IIPENapaTosB,
npaBuiia 6€30MacHOTO MCIOIh30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpeAMETHBIE CBSI3HU.

Peanuzanus MeXnpeIMeTHBIX CBsI3el MpU M3y4yeHUU OO0IIel U HeopraHuyeckoil xumuu B 11
KJIacCe OCYIIECTBISETCA Yepe3 MCIOJb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK H
MOHSATUH, SBISIOMIMUXCSA CUCTEMHBIMU JUISI OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAy4HBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs], aHATU3,
CHUHTE3, KjaccuUKaIus, TEPUOJUYHOCTh, HAOIIOICHUE, OSKCIEPUMEHT, MOJEIUPOBAHHE,
W3MEpPEHHE, SIBJICHHE.

®usnka: maTepusi, SHEPrusi, Macca, aTroM, B3JEKTPOH, MPOTOH, HEUTPOH, HMOH, H3O0TOI,
pPaIMOaKTUBHOCTh, MOJIEKYJIA, DHEPreTHYECKU ypOBEHBb, BEIIECTBO, TEIO, O0BEM, arperarHoe
COCTOSIHHE BEIIECTBA, (PU3MUCCKUE BETUYHHBI U €MHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kimeTrka, oOpraHusM, 3KOCHCTeMa, Owocdepa, MaKpo- M MHUKPOIIECMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOIIAEMBbIE, TOTLTUBO, PECYPCHI.



TexHoorusa: XUMHYISCKAs MIPOMBININIICHHOCTE, MECTAJLIIYPIUsd, IPOU3BOACTBO CTPOUTCIBHBIX
MaTcpurajioB, CEIbCKOXO03HCTBEHHOE IMPOU3BOACTBO, MUIICBAA ITPOMBINIJICHHOCTD,
q)apMaI_IeBTI/IquKaSI IMPOMBINIJICHHOCTD, IIPOU3BOACTBO KOCMETHYCCKUX IMPEIIapaToB, IIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIIIIICHHOCTh, HAHOTCXHOJIOT'HH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
IporpaMM CpeAHEro oOmero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOorpaMM CpeaHero o0Iero 00pa3oBaHusl SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yabTaTOB OCBOCHHsS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro oO0mero oOpa3oBaHHS
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE OO0YYAIOLUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIEHOCTH M CaMOOIIPEIEIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULMNA 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYaromnXCsi PYKOBOICTBOBATbCS B CBOCH JEATEIBHOCTU
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JIOCTUTAIOTCS B EIUHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHMYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
OTBITa TIO3HABATENHHONM M TPAKTHYECKOW MAEATENHbHOCTH OOYYAIOMIMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOINCHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB YUEOHOH NesATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBECHHOH
XUMHUU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOTO NMPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh PE3yNbTaT JUIMTENbHBIX HaOII0AeHUi,
KPOIOTIIMBBIX SKCIEPUMEHTATIbHBIX IOUCKOB, TIOCTOSIHHOTO TPY/AA YYEHBIX U IPAKTUKOB;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajau3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IMOBENEHHE U MMOCTYINKH CBOMX TOBApUIICH C MO3MUIIMIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTEH 30pOBOrO M 0Oe30macHoro oOpas3a KHU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37]0POBbIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
00I11eCTBEHHO MOJIE3HOM, TBOPUYECKOH U JPYTrUX BUAAX JIE€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pELIEHUU MPaKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHUSI TPEIMETHBIX 3HAHUH M0 XUMHUU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB U MOTPEOHOCTEN 00I1ECTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 1[€JIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENpPUATUS JEHCTBUH, MPUHOCAIINX BpEA OKpYXKarolleld NMPUpPOIHOU cpere,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIBTYpHI, ONbBITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HampaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJbI M YEIOBEKAa, B IO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEU WU
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TI00aJIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TI'PAMOTHOCTH: IIOHUMAHHUS CYIIHOCTH METOAOB IIO3HAHU,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHHUSI Jie1aTh 000CHOBAHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAyYHBIX ()aKTOB M UMEIOIIMXCS JaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOJIOICHNE, H3MEPEHHE, SKCIICSPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeUCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyUeOHBIC MACWCTBHUS B IO3HABATEIHHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJISTUBHBIMH JICUCTBUSMU.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYUS B PAacCMaTPUBAEMBIX SBICHHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHYecKass (GopMynna, ypaBHEHHE XHMHUYECKOH pEakIud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJI0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pes3yibTar, (GopMyaupoBaTb 000OLIEHHS U BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, TPUMEHEHHIO PA3IMYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IUYHBIX BHAOB H (QOPM TPEACTABICHUS, KPUTUUYECCKU
OIICHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYNBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BaHHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIA SI3BIK B Ka4yeCTBE CPEACTBA TPH padoTe C XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHMSI MO3ULIUN B XOJ€ 00CYXIeHUS U 0OMEHA MHEHHSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNU U 3aJlayd, KOHTPOJIUPOBATh U MO Mepe HEeOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BEIOMpaTh HanOomee YPPEKTUBHBIN CIIOCOO WX PEIICHUsS ¢ yYETOM MOTyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEHM JEATEJIbHOCTH Ha OCHOBE CaMoOaHalIW3a H
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHsSI Kypca «OOmas W HeopraHudeckas XUMHs
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHPA, POJIU XUMHUU B IMO3HAHUM SIBJICHUU NPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHUYECKUX 3adad M HSKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
370pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKJIIOYAECT: OCHOBOIOJIArarONIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIA aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XHUMHUECKas CBs3b (KOBQJICHTHAs, WOHHAs, MeETAJNIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XWMHYECKHUX  PEaKlMi, pacTBOpP, DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, SJIEKTPOJUTHYECKAS TUCCOLUUALNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peaKIMHh, XHUMHYECKOe paBHOBECHE); TEOpUM W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccoumanuu, nepuoaumueckui 3akoH JI. WM. MeHnneneeBa, 3akoH
COXpaHEHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W TPEBPAIECHUS DHEPTUU MPU XUMUUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE IMOHMMAaHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SBJICHHH,
dakToNornuecKkrue CBEeCHUS O CBOWMCTBAX, COCTaBE, MOTYYECHUH M OE30MaCHOM HCIIOIh30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MIPAKTUIECKOMN JCSITEIHPHOCTH YEIIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEPHBIC MPU3HAKN MOHSATHH, YCTaHABINBATH
UX B3aMMOCBA3b, HUCIOJb30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIHUKY IJII COCTABJICHHS
dbopMya BEHIECTB W ypaBHCHUH XHMHYECKHUX PEaKIMi, CHCTEeMAaTHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKMX BEHIECTB (yrapHbId Tas3,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HETalmi€éHash M3BECTh, NMUTHEBAs COJa, MUPUT U
Apyrue);

c(hOopMUPOBAHHOCTh YMEHHM OTNPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJIEHTHAsl, MOHHAS,



METaJUIN4ecKas, BOJOPOJHAs) B COCAMHEHUSX, THI KPUCTAIUIMUECKOW PEETKH KOHKPETHOIO
BellecTBa (aTOMHAas, MOJIEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABJIMBATh MPUHAAJIECKHOCTh HEOPraHUYECKHX BEIIECTB
II0 UX COCTaBY K ONpeAeIEHHOMY KilacCy/TpyIle COeAMHEHUH (IPOCThIE BEIECTBA — METAJLIbI U
HEMETaJUIbl, OKCUIbl, OCHOBAaHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpgeneeBa ¥ JI€MOHCTPUPOBaTb €0  CUCTEMATU3UPYIOILYIO, OOBACHUTEIBHYHD U
IPOTHOCTUYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€PHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHTos /1. U.
MenneneeBa, UCHONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTANNY, «IHEPIETUYCCKHE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHUMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUH MO nepuoaaM U rpynnam Ilepuoguyeckoil cucTeMbl XUMUYECKHUX AeMeHToB [, U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (ONMUCHIBATH) OOLIME XUMHUYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, IOATBEPXKIATh CYIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYeCKMMM BEIIECTBAMH C IIOMOLIbIO ypPaBHEHMI
COOTBETCTBYIOILIUX XUMUYECKUX PEaKIUil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULUPOBATh XMMHUYECKHE PEAKLUU I10 Pa3IUYHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolMx BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHUIO CTENICHEN OKHCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH peaKkllii, yHacTHIO KaTaln3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IuYHbIX THUIIOB, MOJHBIE
U COKpallléHHbIE YpaBHEHUS pPEaKUUi MOHHOTO OOMEHa, YUWThIBasl YCIOBHs, IIPU KOTOPBIX 3TH
peaKuuyu UayT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, IOATBEP)KIAIOIINE KaueCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH ONBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYHUIHOCTb OKHCIINUTEIBHO-BOCCTAaHOBHUTEIBHBIX
peakuuii oCpeICTBOM COCTaBJICHHS 3JIEKTPOHHOr0 OanaHca ATUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 00OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3uYHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bozneiicteus (mpunuui Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHH XapaKkTepu3oBaThb XHUMHUYECKHE IIPOIECCHI, JEKallhe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYY€HUs CEPHOM KHCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npecTaBieHuid 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XUMUYECKOTrO
IIPOU3BOJCTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAaHUEM TOHATHUS
«MaccoBasi JI0Nisl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIECHUH Ta30B INMPU XHUMHUYECKHUX
peaKIMAx, Macchl BEIIEeCTBA WM 00BbEMaA ra3oB MO0 W3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIUIOBOro 3(PQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALECHUS U COXPAHEHUS YHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIA MOJB30BAHHUS XUMHUUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBHUiIa OOPAIIEHNUS C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIMBITOB;



c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNW OSKCIIEPUMEHT
(pa3JIO>K€HI/Ie IepokCcua BOAOPOAA B MPUCYTCTBHU KaTajlu3aTropa, OIPCACICHUC CPCAbI
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIHHOI'O MHIUKATOPA, BIMSAHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOpPOCTb XUMUYECKOH p€aknun, pC€akKimuu HOHHOI'O O6M€Ha, KauC€CTBCHHBIC pPCAKIIUK Ha
Cy.]'IB(baT-, Kap60HaT- " XJIOpUA-aHUOHBbI, HA KaTUOH aMMOHUA, PCHICHUC SKCIICPUMEHTAIBHBIX
3aga4 II0 TeMaM <<MeTaJIHLI>> nu «HeMeTaJIJIH») B COOTBCTCTBUU C HpaBI/IJIaMI/I TCXHUKHN
0€30I1aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYOBAHUEM, NIPE/ICTABIISATH
pE3yIabTaTbl XHUMHYECKOI'O OJOKCIICPHUMCHTA B Q)opMe 3alIucu ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX
peakuuii 1 GopMyJIMPOBATH BHIBOBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT u
APYTHX);

C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ CO6J’II-O,Z[aTB IpaBujia 3KOJIOTHUYCCKU uenecoo6pa3Hor0
IIOBCACHHUA B 61>ITy 158 Tp}IIlOBOf/'I NCATCIIBHOCTU B LCIIAX COXpaHeHI/IH CBOCIo 3I[0p0BI>$I 158
OKpYKarolllel NPUPOJHOM CPEIbl, OCO3HABATH OMACHOCTh BO3JACHCTBHUS HA KUBBIC OPraHU3MBI
OHpe,I[eJIéHHHX BCIICCTB, TIOHKUMasA CMBICI IIOKa3aTCIA HI[K, MMOsACHATH Ha IpUMEpaAx CIIOCOOBI
YMCHBIICHUS U MTPEAOTBpALICHUS UX BPECAHOTO BOSHeﬁCTBHH Ha OpraHu3M 4CJI0BCKaA,

JUUIA 06yanOIHHXC$I C OFpaHquHHbIMH BO3MOXHOCTSIMHA SIIOpOBI)SII YMGHI/IG HpI/IMCHﬁTb
3HAHUSA 06 OCHOBHBIX IIOCTYHHI)IX METOAAaX ITO3HAHUA BECIICCTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JJIA  CICIIBbIX H CJ18.6OBI/II[}II_HI/IX 06y‘laIOI_HI/IXC}IZ YMCHHE HCIIOJIB30BATh penbecho-
TOUYEUHYIO cucTeMy obo3HaueHuit JI. bpailns 11 3anucu XuMu4eckux GopmyIl.

OcHOBHbBIE BHUADbI T€ATECJIbHOCTH YYallIUXCH HA YPOKE

Ha ypokax XxumuM ydamumecss MOTYT 3aHMMATbCS Pa3jIMYHBIMM BHJIAMU AESTEIBHOCTH,
KOTOpBIE CIOCOOCTBYIOT YCBOCHMIO MaTepuajga U pa3BUTHUI0O HAY4YHOrO MbllUleHUs. Bor
OCHOBHBIE BU/JIbI I€ATEIBHOCTH:

1. Caymanue u BocnpusTHe HHpoOpManMHM. YdUalyecs CIymawT OObBICHEHUS
YUUTEINS], BOCOPUHUMAIOT HOBBIE TEMBI U KOHLETIIMH, 33JaI0T BOIIPOCHI.

2. Padora ¢ yyeOHUKaMU M APYTMMH HCTOYHUKaMHu. YreHue y4yeOHOro marepuana,
U3y4eHHEe CIPAaBOYHBIX M3/IaHUM U HAYUHBIX CTaTel IS yriiyOJieHHs 3HAHUH 110 TeMe.

3. IpakTnueckue 3auaTHs. [IpoBeneHre 1abopaTopHbIX pabOT U IKCIEPUMEHTOB, T'1IE
ydaliecsi MOI'yT Ha NPaKTUKE IPOBEPUTh XUMUYECKUE 3aKOHBI U TEOPHH.

4. IIpo6s1ieMHoOe pemieHue. Penienue 3a1a4 U pacyeToB, KOTOPHIE IIOMOTalOT IPUMEHSTh
TEOPETUYECKHE 3HAHUS K IPAKTUYECKUM CUTYaIUIM.

5. I'pynnoBble npoekTbl U o00cyxaeHusi. Pabora B MaibIX Ipymnmax, o0CyXJIeHue
BONPOCOB, 0OMEH MHEHUSIMH 110 XUMUUYECKUM SBJICHUSM U SKCIIEPUMEHTAM.

6. IlonroroBka u npoBeaeHue npeseHraumii. [loaroroBka u npeacraBieHNe MPOEKTOB
WIN JIOKJIAZIOB 1O BBIOPaHHBIM TE€MaM, YTO Pa3BUBAET HABBIKU MYOJIMYHOTO BBICTYIUICHUS U
paboThI ¢ HHGOpPMAITHEH.

7. Hcnoab3oBaHWe TeXHOJMOruWi. IIpuMeHeHHE KOMIBIOTEPHBIX CHUMYISATOPOB,
BUJIEOMATEPHUAJIOB U IPYTUX HHU(POBBIX PECYPCOB AJIS MIUTFOCTPALIMN XUMUYECKUX SBICHUM.

8. IlpoBeaenme mucciaenoBanmii. CaMOCTOSATENBHOE WINM TPYNIOBOE MCCIEAOBAHUE
ONpEACIEHHBIX XMMHUYECKUX  SBJICHUH, YTO PAa3BUBACT KPUTHMYECKOE MBIIUICHUE W
UCCJIEIOBATEIbCKIE HABBIKH.

9. Peduiekcusi M camMooleHKAa. YUYCHUKH aHAIM3UPYIOT CBOM MpoIlecc OoOydeHws,
BBISBIISIIOT ClTa0ble U CHIJIbHBIE CTOPOHBI, CTaBAT LIEH IS JaJIbHEUIIETO Pa3BUTHA.



OTH BUABI JEATEIBHOCTH IOMOTAIOT YYallMMCS aKTHMBHO YYacTBOBAaThb B Y4eOHOM
mporiecce, aenas ero 6ojaee HHTEPECHBIM U () PEKTUBHBIM.

Opranuszanusi NPOEKTHOM M MCCJIEI0BATEIbLCKOM 1eATeJIbHOCTH YHAMXCS

[IpoekTHas wuccnenoBaTenbCcKas [EATEIBHOCTh YyYallMXCS IMPOMKHCaHAa B CTaHIapTe
oOpazoBanus. IIporpammbl Bcex HIKOJIBHBIX IPEIMETOB OpPHUEHTUPOBAHbI HA JIaHHBIM BUJ
nesTenbHOCTH. [IpoekTHass NesATeNbHOCTh Y4YallluXCsi CTAaHOBUTCS Bce Oojiee aKTyalbHOW B
COBpeMEHHOM mnenaroruke. M 3Tto He ciyuyaiiHO, BeAb HMMEHHO B IIPOLIECCE IPaBUIIbHOMN
CaMOCTOSITENIbHOM paboThl HAJl CO3JaHHMEM IIpPOeKTa Jydile Bcero (opmupyercs KyiabTypa
YMCTBEHHOI'O TpPYy/Ja YYEHUKOB. A IIOBCEMECTHAs KOMIIBIOTEPHU3ALMS I103BOJSET KaXKIOMY
yuuTenro Oosiee TBOPUECKHM IMOAXOAUTH K pa3paboTKe CBOMX YpPOKOB, a TakkKe CHAelaTh
00pa30BaTeIbHBIH Npoliecc 001ee HHTEPECHBIM, Pa3HOOOPA3HBIM U COBPEMEHHBIM.
WHCTpYyMEHTOM JOCTHIKEHUS IUIAHUPYEMBIX JHUYHOCTHBIX, METANPEAMETHBIX M MPEeIMETHBIX
pEe3yJIbTATOB  SIBJISIOTCS YHHUBEpPCAIbHBIE y4eOHBIC ACHCTBH. ODQPQPEKTUBHBIM METOJOM
CUCTEMHO-/IEITeIbHOCTHOTO MOJX0/a SBJISAETCS IPOSKTHAs ACSITENbHOCTD.

[IpoexTHass nEATEIbHOCTh SBJIAETCA YAacCTblO CaMOCTOSITENbHOM pabOThl ydalluxcsl.
KauecTBEHHO BBIMIONIHEHHBI MPOEKT — ATO I[OJTANHOE IUIAHUPOBAHHME CBOUX JCWCTBHUIA,
OTCIIC)KMBAaHUE peE3yJNbTaTOB CcBoe€l pabotbl. IIpoekTr — BpemeHHasl IieJieHanpaBlIeHHAs
JESITEIbHOCTh Ha MOJIyYeHNEe YHUKAIBHOTO pe3ysbTara .

[lenb MpPOEKTHO-UCCIIENOBATENBCKON AEATEIbHOCTU ydyamuxcs B pamkax HOBbIX PI'OC:
dbopMupoBaHHEe  yHHMBEpPCAIbHBIX  Y4eOHbIX  JeiicTBuil.  Mcmonb3oBaHMe — MPOEKTHO-
HCCJIEIOBATENIbCKON JeATENbHOCTH Ha YPOKaX M BO BHEYPOUHOM JEATEIbHOCTH SBIISETCS
CpeACcTBOM (pOPMUPOBAHUS YHUBEPCAIBHBIX YU€OHBIX E€HCTBUI, KOTOPBIE B CBOIO OUYEpeib:

e 00ecrneyuBalT ydaluleMycCs BO3MOXHOCTb CaMOCTOSITENIBHO OCYIIECTBISATH JESATEIbHOCTD
yUEeHUs,

® CTaBUTh y4yeOHbIE LIEJIM, UCKaThb U HCIOJIb30BaTh HEOOXOIMMBIE CPEACTBA U CIIOCOOBI MX
JIOCTUKEHMUS,

e yMeTh KOHTPOJMPOBATH U OILICHWBATh YUEOHYIO AEATEIbHOCTD U €€ PE3YNIbTaThl;

®  CO3JAI0T YCJIOBUS Pa3BUTHs JINYHOCTU U €€ CaMOPEAIN3allii Ha OCHOBE «YMEHMS YUUTHCSI»
Y COTPYIHHMYATH C B3POCIBIMU U CBEPCTHUKAMH.
YMeHue yuuThes

e oOecrieyMBaeT JIMYHOCTH TOTOBHOCTb K HEMPEPHIBHOMY OOpPa30BaHUIO, BBICOKYIO
COLMAIBHYIO U PO(PECCHOHATBHYI0 MOOUIIBHOCTH;

e 00ecrneynBaroT yCIEeNIHOe YCBOCHNE 3HaHU|, YMEHUIN 1 HaBBIKOB;

e (¢dopMHpOBaHHE KApTUHBI MHpA, KOMIIETEHTHOCTEH B JOOOHW TpeaIMeTHONW o00JIacTh
MO3HAHUS.

K Ba)XHBIM MOJIOKUTENBHBIM (aKTOpaM MPOEKTHOM 1eATEIbHOCTH OTHOCSATCS:

e [IOBBIIIIEHHWE MOTHBALIUY YYAIIUXCS IPU PEILICHUU 3a]a4;

® pa3BUTHE TBOPUECKUX CHOCOOHOCTEI;

® CMEUICHME AaKIeHTa OT HWHCTPYMEHTAJIBHOIO IOAXO0Ja B  PpEUIEHMHM 331ad K
TEXHOJIOTHYECKOMY;

e (QopmupoBaHuE UyBCTBAa OTBETCTBEHHOCTH;

® CO3JaHUE YCJIOBUM AJI1 OTHOIICHUN COTPYTHUYECTBA MEXKAY YUUTENIEM U yUalluMCs .

OcHOBHOW TpUHIMII PabOTBl B YCIOBHUAX MPOCKTHOH JEATETBHOCTH — OIEpeKaromiee
CaMOCTOSITEJIbHOE O3HAKOMIIEHHE IIKOJBHUKOB C Y4YeOHBIM MAaTepHajoM M KOJJIEKTUBHOE
o0CyX/leHHe Ha YypoKax IIOJIyUYEHHBIX pEe3yJIbTaTOB, KOTOpble OQOPMISIOTCS B BHJIE
ONpEeCIICHNN U TeopeM. B 3TOM cilydae ypOK MOJHOCTBIO YTPAauyMBaeT CBOM TPaJWLAOHHBIE



OCHOBAHHUSA U CTAHOBUTCSA HOBOU (hOpMOIi OOIICHUS YUUTENS M YYaIMXCsl B TIaHE MPOU3BOCTBA
HOBOTO JJI1 Y4CHUKOB 3HAHMUS.

Turner SaHaHHﬁ, npeajara€MaiX y4€HUKaM B XOA€ IMPOCKTA:

MPAKTUYECKHUE 3aJaHusl (M3MEpPEHUs, YEPUEHUSI C IMOMOIILI0 YEePTEIKHBIX WHCTPYMEHTOB,
pa3pe3aHusi, CCHOaHHs, PUCOBAHUS U JIp.)

MPAKTUYECKHE 3a/1a4M — 3a7a4d IPUKIIATHOTO XapaKTepa;

npoOJIEeMHBIE BOTPOCHI, OPHEHTUPOBAHHBIE Ha (QOPMUPOBAHHWE YMEHUH BBIIBUTATH
TUTIOTE3bl, OOBSICHITH (DAKTHI, 000OCHOBLIBATH BHIBOJIBI;

TEOPETUYECKHE 3aJlaHus Ha IIOMCK W KOHCIEKTHpPOBaHWE WH(OpPMALMU, €€ aHaJIH3,
0000111eHNE U T.II.;

3a1la4il - COBOKYITHOCTH 33JIaHWil Ha HKCIIOJIB30BaHHWE OOIIMX JUISi HUX TEOPETUUCCKUX
CBCJICHUIA.

OCHOBHBIC 3TaIIbI OopraHu3alnnun HpOGKTHOﬁ ACATCIIbHOCTH YyUallluXcCs .

1. IloaroroBKa K BBHIOJIHEHHIO MpoeKTa ((popMupoBaHKEe rpyIIl, Belgada 3aaaHuii. Beioop
TEeMbl M IIeJIed MPOEKTa; ONpE/eNeHHE KOIMYECTBA YYACTHUKOB IPOEKTA). Ydaiuecs
O0OCY)XIAal0T TEeMy C Y4YHUTEJEM, IOJY4aloT IMPH HEOOXOAUMOCTH JOHOJIHUTEIHHYIO
WH(POPMALINIO, YCTAaHABIMBAIOT LEIH: YIUTENIb 3HAKOMUT YYAIIUXCS C CYThIO MMPOEKTHOU
JeATEIbHOCTH, MOTHBUPYET YYaIIUXCs, TIOMOTAEeT B TIOCTAHOBKE IIEJICH.

2. IlnanupoBanue paboTel (pacmpenencHue OOS3aHHOCTEH, OIpeaeieHue BpPEMEHH
UHIUBUAYaJIbHOW paboTel). OmnpenesieHue HMCTOYHHMKOB HMH(OpMAIUM; IIAHHPOBAaHUE
croco6oB cbopa U aHanu3a MHPOpPMAIMH; INIAHUPOBAHUE UTOIOBOIO MPOAYKTa ((POpMBI
NpPECTaBICHUsl pe3yJbTaTa): BBITYCK Ta3eThl, YCTHBIH OTYET C JEMOHCTpaluen
MaTepHajoB U JPYrUX; yCTAHOBJICHHE KPUTEPHEB OICHKH PE3yJbTATOB; PacIpeesieHIe
00s13aHHOCTE Ccpeau WIEHOB KOMAaHJbl: ydalluecs BbIpaOaThIBAIOT IUIAH JIEHCTBHIA;
YUUTEIb TPEJIaraeT uaeH, BEICKa3bIBACT MPEIIIOI0KEHNUS, ONPEEIISET CPOKUA PAOOTHI.

3. HcciaenoBaHue: ydamiyecs OCYIIECTBISIIOT IIOMCK, OTOOp UM aHAIUW3 HYXKHOM
nH(pOpMallUK; SKCHEPUMEHTUPYIOT, HAXOAAT IMYTH PELICHUS BO3HMUKAIOIIMX MpoOIieM,
OTKPBIBAIOT HOBBIE JUIs ce0sl 3HAHUS, YUUTEIb KOPPEKTUPYET XO/J] BHIIOIHEHUS paOOTHI.

4. OOoOmeHne pe3yabTaTOB: ydaliuecss 0000IIal0T MOJIY4YEHHYI HHG)OpMaluio,
(GopMyIHUPYIOT BBIBOABI M OOPMIISIOT MaTepHai Ui IPYyNIoBON Mpe3eHTalHH.

5. Ilpe3eHTanms (OTYET KaXJOH TpyNINbl WIM y4YE€HUKA OCYLIECTBISETCA MO OKOHYAHUU
IPOEKTa).

6. OuneHka pe3yabTaTOB MPOSKTHOM JEITEILHOCTH U MOABEJICHUE HTOTOB: KaXK/IBIH YICHUK
OLIGHUBAET XOJl U pe3yiabTaT COOCTBEHHOW NEATEIBHOCTH B TpyIIe, Kaxjaas padodas
Tpy1ia OO€HUBACT ACATCIbHOCTh CBOUX YYACTHUKOB, YUUTCIIb OCHUBACT ACATCIbHOCTD
KaXJIOT0 y4YeHHKa, MOJBOJUT HWTOT'M MPOBEACHHOW YydYalluMHCA pabOThl, OTMEYaer
YCIIEXH KaXKI0TO.

BbinycKHUK Hay4uTCH:

TUTAHUPOBATH U BBIMIOJIHATH Y4eOHOE UCCIIEIOBAaHUE M YIEOHBIN MPOEKT, UCTIOIb3YsI MOJEIH,
METOJIbI ¥ IPUEMBI, aJIEKBaTHBIE HCCIEeyeMOU TpodiiemMe;

BbIOMpATh U UCIIOJIb30BATh METO/IbI, PEJIEBAHTHBIE pacCMaTpUBaEeMoOi polieme;
pacro3HaBaTh U CTaBUTh BOIPOCHI, OTBETHl HAa KOTOPHIE MOTYT OBbITh MOJY4YEHBI MyTEM
HAy4YHOTO HCCJIEeIOBaHUs, OTOMpPATh aJeKBaTHBIE METOJIbI HccieloBaHus, GOpMyIUpPOBAThH
BBITEKAIOIINE U3 UCCIIETOBAHUS BBIBOJIbI;

MCIIOJIb30BaTh TaKHe MaTeMaTUYECKUE METO/IbI U MPUEMBI, KaK aOCTPaKIUsI U UJleanu3alus,
JIOKa3aTelIbCTBO, JOKA3aTelbCTBO OT MPOTHUBHOIO, JOKAa3aTeIbCTBO IO  AHAJIOTHH,



OTIPOBEPKEHUE, KOHTPIIPUMEP, MHIYKTUBHBIC U ICAYKTUBHBIC PACCYXKICHHUS, TIOCTPOCHUE U
UCTIOJTHEHUE aITOPUTMA;

UCMOJIb30BaTh TaKHE CECTECTBEHHOHAYYHBIC METOJIbI W MPHEMbI, KaK HaOJIOJCHHE,
NIOCTAaHOBKA  TPOOJIEMBI,  BBIABIDKEHHE  «XOPOIICH  THUIOTE3bl»,  KCIICPHMEHT,
MOJICIIMPOBAHKE, TCOPETUYECKOE OOOCHOBAaHWE, YCTAHOBIICHHE TIPaHUI] MPHUMEHUMOCTH
MOJICIIH/TCOPUH;

UCIIOJIb30BaTh HEKOTOPBIC METOJIbI MOJyYCHHs 3HAHUHN, XapaKTEePHbIC I COLUAIbHBIX U
UCTOPUYECCKMX HAyK: TIOCTAHOBKA MPOOJIEMBbI, OIPOCHI, OIKCAaHUE, OOBICHECHHUE,
UCTIOJIb30BaHUE CTATHCTUYCCKUX JTAHHBIX, HHTEPIIPETAIUs (PaKToOB;

SICHO, JIOTUYHO M TOYHO W3JIaraTh CBOIO TOYKY 3PCHUs, MCIIOJIb30BaTh S3BIKOBBIC CPE/ICTBA,
aJicKBaTHBIC 00CyX1aeMoii mpobieme;

oTarYaTh (HaKThI OT CY)KICHHI, MHCHUH U OIICHOK, KPUTHUECKU OTHOCHTBLCS K CYXJICHUSM,
MHEHHSM, OLIEHKaM, PEKOHCTPYUPOBATh HX OCHOBaHUS;

BUJICTh ¥ KOMMEHTHPOBAThH CBSI3b HAYYHOT'O 3HAHUS U IEHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX
CYXJICHUH MPH MMOJTYYCHUH, PACIIPOCTPAHCHUHN U IPUMEHCHUH HAYYHOTO 3HAHUS.

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYHUUMDbCA?

CAMOCMOAMENLHO 3A0YMbIBAMb, NIAHUPOBAMb U BbINOJHAMbL YYeOHOe UCCLe008aHuUe,
V4eOHbILL U COYUATILHBIU NPOEKNL,

UCNONB308aMb 002A0KY, 03apeHUe, UHMYUYUIO,

UCNONIL308AMb HEKOMOPble Memoobl NOJYYEHUsT 3HAHUU, XapaKmepHvle Ol COYUATbHBIX U
UCTMOPUYECKUX HAYK. AHKeMUposanue, MoOeIuposanue, ROUCK UCOPUYECKUX 00pa3yos;
UCNONB306AMb  HEKOMOpble Npuemvl XY00HCeCMEEHHO20 MNO3HAHUS MUpA: YeloCmHOoe
omoobpadiceHue mMupa, 00pa3HOCmb, Xy00IHCECMBEHHbIU BbIMbICE], OP2AHUYECKOe eOUHCMBO
o0bue2o0, 0cobenH020 (MUNUYHO20) U eOUHUYHO20, OPUSUHATIBHOCTL,

YeNeHanpasieHHo U OCO3HAHHO pA36UBAMb CBOU KOMMYHUKAMUBHbIE CHOCOOHOCMU,
0CB8aUBAMb HOBbIE SA3bIKOBbIE CPEOCEA;

0CO3HABAMb CB0I0  OMBEMCMEEHHOCMb 34 O00CMOBEPHOCMb NONYYEHHbIX 3HAHUL, 3d
Kauyecmeo 8bINOJIHEHHO20 NPOEKmA.



TEMATHYECKHH ILTAH

IeneBbie npuopurtersl BocnuTanus 1ias COO:
co3JlaHhe OJaromnpHsTHBIX YCIOBUH Ul NPHOOPETEHUs IIKOJbHUKAMM OIbITA OCYILECTBIICHUS
COLIMAJIbHO 3HAYUMBIX JIEN:

1.
2.

ISR A

o

1

OTIBIT JIeJI, HAITPABJICHHBIX Ha 3a00TYy O CBOCH CEMbE, POIAHBIX U OJIHM3KHUX;

TPYAOBOM OIIBIT, OTBIT YYaCTUsI B IPOU3BOJICTBEHHOM MTPAKTUKE;

OTIBIT JIeJI, HAMPABJICHHBIX HA MOJIb3Yy CBOEMY POIHOMY FOPOY WM CEIy, CTPAHE B I[EJIOM, OIIBIT
JESITeIbHOTO BBIPAKCHHS COOCTBEHHOM I'PpaXKIaHCKOW TTO3HIINY;

OTIBIT IPUPOAOOXPAHHBIX JICIT;

OTIBIT PAa3pPEIICHUS] BOSHUKAIONINX KOH(DIUKTHBIX CUTYAIMH B IIKOJIE, JOMA UM HA YIIHIIS;

OIBIT CaMOCTOSTEIBHOTO MPUOOPETEHHSI HOBBIX 3HAHWM, MPOBEICHUS HAYYHBIX HCCJICIOBAHUM,
OTIBIT IPOEKTHOM JIEATEIILHOCTH;

. ONBIT HW3Y4YCHWsI, 3alIMThl M BOCCTAHOBJCHUS KYJIbTYPHOIO HACJICIUS YEIOBEUYCCTBA, OIIBIT
CO3JIaHMs COOCTBEHHBIX IPOM3BEACHUH KYJIBTYPHI, OIBIT TBOPYECKOTO CAMOBBIPAYKCHHSI,

OIIBIT BEICHUS 3I0POBOTO 00pa3a )KU3HU U 3a00THI O 3JI0POBBE IPYTUX JIFOICH;

ONBIT OKa3aHUs MOMOINM OKPYXKAIOIMM, 3a00Tbl O MaJbllIaX WIA MOXWIBIX JHOISX,
BOJIOHTEPCKHUH OIBIT;

0. OmBIT CaMOINO3HAHHUS W CaMOaHaJU3a, OMBIT COIUAIBHO MPUEMIIEMOTO CAMOBBIPAXKCHUS H
caMopeasH3aluHm.

KosmmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue
Ne (uudpossbie)
Pa3ac/ioB U TEM Konrtpoabsnbsie  IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/IbHbI
NPOrpamMMbl padoThI padoThI
€ pecypchbl
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IMMOYPOUHBIN IVIAH (KTIN)

n/n

Jara

04.09.24

11.09.24

18.09.24

25.09.24

Tema ypoka

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalus aToMOB
[AunarHocTuyeckan KOHTponbHas pabora.

Hepuozmqecm/lﬁ 3aKOH U Hepnozu/lqecr(aﬂ CHUCTCMAa

XUMHYECKHX deMeHTOB JI. 1. MeHaeneeBa, uX CBA3b C

COBPEMEHHOM TeOpHUel CTPOEHUs aTOMOB

3aKOHOMepHOCTI/I W3MCHEHHS CBOMCTB XMMHUUECKHX

JJICMCHTOB M UX CO@I[I/IHGHI/Iﬁ 10 rpylIiaM U nepuoaam.

3HaueHHUE MNEPUOAUICCKOI'O 3aKOHA U CUCTCMbI

xumudecknx 35emMeHToB /.. MeHieneeBa B pa3BUTHH

HayKu

CrpoeHnue BeniecTBa. XuMu4eckas CBsi3b, €€ BUIBI;
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H.
Bonoponnas cea3b

Jlomainee
3ajjaHue

§1

§2

§3

§4-7

02.10.24

BanentHocth. DnekTpooTpuniarenbHOCTh. CTeneHb
OKHcIeHus. BellecTBa MOJEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

§5

09.10.24

ITonsiTue o gucnepcHbIx cucteMax. ICTUHHBIE U
KOJUTIOMJHBIE pacTBOPBL. MaccoBas 101151 BEIIECTBA B
pactBope

§9

16.10.24

23.10.24

06.11.24

Knaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX
coeMHEeHNH. ['eHeTnYecKas CBsI3b HEOPraHUYECKUX
BEIIIECTB, Pa3JINYHbBIX KJIACCOB

Knaccudukanus XuMH4eckux peaxiuii B
HEOPraHMYECKON U OpraHM4eCcKON XUMHHU. 3aKOH
COXPaHEHHUsI MacChl BELIECTB; 3aKOH COXPAaHEHUS U
MPEBpAIEHHs] SHEPTUU TP XUMHUECKUX PEeaKIUIX

CkopocTb peakiuu. OOpaTuMble peakui. XUMHYECKOe

paBHOBeECHE

§10

§10

§11

10

13.11.24

[TpakTuueckas padota Ne 1. «BiustHue pa3muaHbIX
($akTOpOB Ha CKOPOCTh XUMHUECKOHN peaKIInm»

Cwm.teTpanb

11

20.11.24

3HeKTpOHI/ITI/I‘-IeCKa$I Jucconuanus. IToustue o
BOoZI0OpoAHOM TToKa3zatene (PH) pactBopa. Peakmuu
MOHHOTO 0OMeHa. ['Mapou3 opraHudecKux u
HEOPraHMYECKUX BEIIECTB

§13




27 .11.24

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC pCaKkuuu. IlousTue

12 00 2JIEKTPOJIN3E PACIUIABOB M PACTBOPOB COJICH 314

13 04.12.24 KoHnTtposbhas padota mo pa3aeny «TeopeTudeckue §1-14
OCHOBBI XUMHUU
Merauibl, ux nosoxenue B [lepuoanueckoil cucreme

14 11.12.24 xuMmuueckux dyemMeHToB . M. Menneneesa u 516
0COOEHHOCTH CTpoeHus aroMoB. O0mue pusnueckne
CBOICTBa METaJJIOB

15 18.12.24 CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH P 516
HANPSDKEHUH METAJIOB

16 25.12.24 XYMUYECKUE CBOWCTBA BXKHEHIIINX METAJIOB (HATPHii, 516
KaJIMH, KJIbIIUIA, MarHui, aIIOMUHUN) U UX COSAMHEHUI

17 15.01.25 XHUMHYECKUE CBOMCTBA XpOMa, MEAN M MX COCAMHCHUI §16

18 22.01.25 XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX COeTUHEHUI §16

29.01.25 [TpakTuueckas pabota Ne 2. "Pemenue

19 Cwm.teTpanb
9KCIIEPUMEHTANIBHBIX 337124 1Mo TeMe «MeTtamibi»"
Hewmerannsl, ux nonoxxenue B [lepuoanueckoi cucreme

20 05.02.25 xumudeckux siaeMenToB J[. 1. Menpaeneesa u §17
0COOEHHOCTH CTPOEHHUS aTOMOB
duznyeckue CBOWCTBa HEMETAIUIOB. AJTOTPONHS

21 12.02.25 HEMETaJJIOB (Ha MpUMepe KUCI0poaa, cepbl, pochopa u §17
yrieposia)

29 19.02.25 XVMHYECKHE CBOWCTBA IAJIOTEHOB, CEPBI U X 517
COETMHEHU N

23 26.02.25 XvMHYecKue cBOKCTBa a30Ta, pochopa u UX coeTuHEeHU I §17

24 05.03.25 XVMMHYECKUE CBOWCTBA YIIIEpOaa, KPEMHUS U UX 517
COCTUHEHUI

25 12.03.25 [IpuMeHeHne BaXXHENIIINX HEMETAUIOB U UX COEIMHEHUN §17
O00011eHne 1 cUCTEMAaTU3ALNS 3HAHUI 110 TEME

26 19.03.25 «Hemeramnby. Berunciaenus no ypaBHeHUSIM §17
XUMHUYECKHUX PEAKIINA U TEPMOXHUMHUECKHAE PACUETHI

97 02.04.25 [Ipaxtuueckas padora Ne 3. «Pemenue Cai.rerpans
JKCHEPUMEHTAIBHBIX 3a7a4 1o TeMe ""Hemertamibr"» ’

08 09.04.25 KonTtponbHas padota no Temam «MeTauibl» U §16-17
«Hemeraiutb»

29 16.04.25 Heoprannueckue u opraHn4ecKue KUCIOThl. 518
Heopranunueckue u opraHnyeckue OCHOBaHUS
AmMoTepHbIe HEOPraHUYECKHE U OPTaHHYECKUE

30 23.04.25 coeMHEeHMS. | 'eHeTHYecKasl CBsI3b HEOPTaHUYECKUX U §19-20
OpraHMYECKUX BEIIECTB

31 30.04.25 Poib XxuMuu B 00€CIIEYeHNH KOJIOTHUECKOM, §21




HHEPTreTUYECKON 1 MUIEBON O€30MaCHOCTH, Pa3BUTUU

METUIUHBI

39 07.05.25 [IpencraBnenus: 06 oOmUx Hay‘lHBIXvaI/IHI_[I/IHaX §22
MPOMBIIIJICHHOTO MOJTYYEHHS BAXXHEHIITNX BEIIECTB

33 14.05.25 YenoBek B MUpE BEIIECTB U MAaTEPHAIIOB §22

34 21.05.25 XUMHUS U 3J0POBBE UEIOBEKA §23

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME:
34




YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Tabpuensn O.C. Xumus. 11 xnacc. ba3oBblif ypoBeHb: yueOHUK IS
o0meobpaszoBarenbHbIX yupexaenuid. M. «IIpocsemenuey, 2018-2020.

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. I'abpuensn O.C. Xumus. 11 knacc. Kuura ans yunrensa. M. «lIpocsemenue», 2018.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI 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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http://webelementes.com




