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MunucrepcTBO 00111eT0 U npodeccuoHanbHOro oopazoBanusi PoctoBckoit obmactu

VYnpasnenue obpazoanus PoctoBa-Ha-JloHy
MAOY «JIumeit Ne 11»

«Paccmompenon «Coznacosano» «Ymeepxncoeno»
Ha 3acegannu MO Ha 3acenanuu HMC | Tupektop MAOY «JIuueit Nel 1»
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[Tpencenarens MO IIpencenarens HMC
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(1D 9172838)
XUMUs
(npeomem)

Yuurean: ManoJa T.A.
Kiaace: 11 «A»

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

3a roa 1 yeTBepTh | 2 yeTBEPTH | 3 YeTBEPTH | 4 YeTBEPTH Bcero
Bcero 8 8 11 7 34
KoHTposnbHbIe - 1 - 1 2
paboThI
[IpakTueckue - 1 2 - 3
paboTHI

Poctos-Ha-/lony

2025 — 2026 yueOHbIii 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 OCBOeHHS (enepaibHO 00pa30BaTENIbHON MNPOrpaMMBbl CPEIHErO
obmero oo6pazoanuss (POII COO), npencraBneHHbIX B DeaepalbHOM TOCYAAPCTBEHHOM
oOpazoBatensHoM crangapre COO, ¢ yuérom Konnenuuu mnpenojaBaHusi y4yeOHOTro mpeaMmera
«Xumusi» B o0pa3oBaTelbHbIX opranusanusx Poccuiickoit @exepaiuy, peaan3yroluX OCHOBHbBIE

o0pa3oBareyibHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOXKEHUU «CTpaTeruu pa3BUTHUS BOCIUTAHUS B

Poccuiickoit @enepanuu Ha nepuoa a0 2025 rona» (Pacnopsxenue [IpaButensctsa PO ot 29.05.
2015 Ne 996 - p.).

Pabouas InporpamMma 110 XuMHuH JJIsd 11 «A» K1acca cocTaBjJeHAa HA OCHOBE CJICAYHOHINX TOKYMCHTOB!

®denepanbHbIi 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccuiickoii deneparum»
¢ yu€roM u3MmeHeHui, BHecEHHBIX [Ipukazom Munmnpocenienus ot 31.07.2020 Ne 304 (B
penakuuu ot 25.12.2023 Ne 685-D3).

O6nactHoi 3akoH «O0 oOpazoBanuu B PoctoBckoit obmactu» ot 14.11.2013 Ne 26-3C (B
penaknuu ot 05.08.2024 Ne 157-3C).

[Tpukaz Munnpocsemienuss «O6 yrBepxkaeHuun I[lopsaka opraHuzanmuu U OCYIIECTBICHUS
00pa30BaTeNbHON JI€ATENbHOCTH IO OCHOBHBIM 00I11€00pa30BaTE/IbHBIM IporpamMmaMm —
0o0pa3oBaTeNbHbIM MIPOrpaMMaM HauyaabHOIO OOIIETr0, OCHOBHOTO OOIIEro U CpeaHEro ooIero
oOpazoBanus» ot 22.03.2021 Ne 115 (B pemaxuuu IlpukazoB Munnpocsemenuss Poccun ot
11.02.2022 Ne 69, ot 07.10.2022 Ne888).

[Tpuka3 MunuctepctBa mnpocBemieHus P® ot 21.09.2022 Ne858 «O06 yTBepx aeHUU
denepanbHOrO mEpeyHs y4eOHWKOB, JONMYIICHHBIX K WCIIOJB30BAaHUIO TPU peaTu3aIiu
UMEIOIMX TOCYJapCTBEHHYIO AaKKPEIUTALUI0 O00pa3oBaTeIbHBIX MPOrpaMM HayalbHOTO
o0miero, OCHOBHOrO  00mIero, cpeaHero  oOmero  o0pa3oBaHUs  OpraHU3ALMIMU,
OCYILIECTBIIIOUIMMUA 00Pa30BaTEeNIbHYIO JEATEIbHOCTh U YCTAaHOBJEHUS NPEAETbHOIO CpoKa
UCTIOIB30BaHUSI HWCKIIIOUEHHBIX YYEOHHMKOB» C W3MEHEHHSMH, BHECEHHBIMH TIPUKA3aMHU
MunucrepcTBa npocserieHus Poccuiickoit @eneparuu ot 23.07.2023 Ne556 (3apeructpupoBaH
MunuctepcrBoM rocturmu PO 28.07.2023 Ne74502), ot 21.02.2024 Nel19 (3apeructpupoBaH
MunucrepctBom foctuiin PO 22.03.2024 Ne 77603) u 21.05.2024 Ne347 (3apeructpupoBaH
MunuctepcrBoM roctuiu PO 21.06.2024 Ne 78626).

[Mpuka3 MunuctepctBa mnpocBenieanss P® ot 18.07.2024 Ne 499 «OO6 yrTBep)aeHUU
denepaabHOrO MEpeyHs DIEKTPOHHBIX 00pa3oBaTElIbHBIX PECYpPCOB, JONYIIEHHBIX K
UCTIOIB30BaHUIO TP peau3alliil  HMMEIOMIMX  TOCYNApCTBEHHYIO  aKKPEAWUTAIIHIO
00pa3oBaTeNbHBIX MPOrpaMM HAa4yalbHOIO OOIIEro, OCHOBHOTO OOILEro, CpeaHero oOIIero
00pazoBaHUs .

[Tpuxa3 MunucrepctBa I[IpocBemenust Poccuiickoit denepanun ot 12.08.2022 Ne732 «O06
YTBEPXKICHUM (elepalbHOr0 TOCYIapCTBEHHOTO 0Opa30BaTeNbHOIO CTaHAapTa CpEeIHEro
0011ero 0Opa3oBaHUsY.

[Tpukaz Munnpocsemnieanst Poccun ot 18.05.2023 Ne 371 «OO6 yrBepxacHuH (erepaibHOM
00pa3oBaTeNbHON MPOrpaMMBbl CpeHEro 001ero o0pa3oBaHus) ¢ U3SMEHEHUSIMH OT 1 deBpas
2024 1. Ne 62 u 19 mapta 2024 1. Ne 171.

Meronndeckne pexomeHaannu «CrucTeMa OLEHKH TOCTH)KCHUH TUIAHHPYEMBIX MPEIMETHBIX
pe3yJIbTaToOB OCBOCHUS yueOHOro npeamera « XUMUS » (2023).

KoHuenuua npenoaasaHma xumun B PO (pacnopsxkeHue Mpasutenbctea PO ot 03.12.2019 Ne MK-8H).



e OernepanpHasg paboyast MmporpamMma BOCIHTAHHS Ui 00IIeoOpa30BaTEeNbHBIX OpraHU3aLui
(omoOpena pemeHueM (eaepaabHOr0 y4eOHO-METOAMYECKOTO OOBEAMHEHUS 10 OoO0IeMy
06pa3zoBanuio, MPoToko oT 23 uronHs 2022 1. Ne 3/22).

e [locranoBnenue I'maBHOro rocymapcTBEHHOro caHuTapHoro Bpada Poccuiickoit deneparum ot
28.09.2020 1. Ne 28 "OO6 yrBepxkneHnu canutTapabix mpaBuin CII 2.4. 3648-20 "CanurapHo-
SMHUJIEMHOJIOTUYECKUE TpeOOBaHMsSI K OpraHu3alusM BOCIUTaHUS W OOy4YeHHs, OTAbIXa U
03/I0pOBJICHMsI JleTe M Monoaexu" (3apeructpupoBaH MuHUCTEpCTBOM toctuluu PO
18.12.2020 Ne 61573).

e [locranoBnenue ['maBHOroO rocynapcTBEHHOro caHuTapHoro Bpada Poccuiickoit deneparum ot
28.01.2021 Ne2 «O6 yrBepxknaenun CanlluH 1.2.3685-21 «['urueHu4eckre HOPMATHUBHI H
TpeOOBaHUs K OOECIeYeHUIO0 0e30MacHOCTH M (W) OE3BPEIHOCTH IS 4YeloBeKa (DaKTOpOB
cpensl obutanus» ¢ usMeHnenusmu ot 30.12.2022.

e OcHOBHasi 0Opa3oBareibHasl MPOTrpaMMa OCHOBHOTO OOIEro oO0pa3oBaHMs, yTBEPKIEHHAsS
npuka3om aupekropa ot 30.08.2025 Ne545.

o VyeOHslii uian MAQOY «JIumeii Ne 11» Ha 2025-2026 y4ueOHbI roj1, yTBEpKAEHHBINA IPUKA30M
nupextopa oT 30.08.2025 Ne545.

e [lonoxxenne o pabouerr mporpamme MAOY «Jlumeir Ne 11», yTBepkI€HHOE MPHKAa30M
nupekTopa ot 22.08.2025 Ne471.

o Kanennapueiii yueOHbii rpaduk MAOY «Jlumeit Ne 11» wa 2025-2026 yueOHbIi TOf,
YTBEPKIAEHHBIN MTpUKa3oM nupektopa ot 13.08.2025 Ne 455.

Peanusanus JIoHCKOrO pernoHaNbHOTO KOMIOHEHTa (//PK) MpoucXomuT B TEYCHUE rojia B TEMax
IPOrpaMMbl, KOTOpBIE IO COJAEP’KAHUIO COOTHOCATCS C pernoHanbHoil Tematukoil (10-12% ot
00IIero KOJIM4YecTBa YacoB).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA « XUMMUS »

OcHOBY NOJX0/0B K pa3pa00TKe MpOorpamMMbl 10 XUMHHU, K ONpPEIeNeHUIO O0IIel cTpaTeruu
0o0y4deHus, BOCIIUTAHUS U PA3BUTUS O0yUaIOUINXCS CPEACTBAMH y4eOHOT0 MpeaMeTa «XUMHUSD IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBHJIM KOHIENTyanbHble mnonoxkeHuss ®I'OC COO o
B3aUMOOOYCIIOBJIGHHOCTH 1I€JIeH, COMep KaHMs, PEe3yJIbTaTOB O0yYeHUsS W TpeOOBAaHUU K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe  oOpa3oBaHHE,  IOJIydaeMO€  BBIIYCKHHKaMHM  0011eo0pa3zoBaTeabHON
OpraHu3aIiy, SBISIETCS HEOTHEMIIEMOW YacThI0 X 00pa3oBaHHOCTH. OHO CIIYKHT 3aBEPUIAIOIIAM
ATAINOM pea3alliii Ha COOTBETCTBYIONIEM eMy 0a30BOM yPOBHE KIFOUEBBIX [IEHHOCTEH, TIPUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOro 00pa3oBaHMsA. DTH LEHHOCTH KacaloTCs IMO3HAHMS 3aKOHOB
npupobl, GOPMUPOBAHUS MUPOBO33PEHUS M OOIICH KyIbTYphI YEIOBEKa, a TaKKe IKOJIOTUYECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0OPOBBIO M TIPUPOAHON cpexe. Peanmsyercss XumMudeckoe
oOpa3zoBaHue OOydYalOIMMXCS HAa YPOBHE CPEIHErO oO0Iero oOpa3oBaHHS CpPEICTBAMH YYeOHOTO
npeamera « XUMHUS», COJEpKaHNUE U MOCTPOSHUE KOTOPOTO ONpeAEIeHbI B IPOrpaMMe M0 XUMHUH C
yuéToM crenuPpuKy HAyKH XUMUH, € 3HAYCHHs B TIO3HAHUU MPHUPOJABI U B MaTepUaTbHOU KU3ZHU
oOmiecTBa, a TakKe C Y4ETOM OOIIMX IeJed W TMPHHIMUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpeaHero obmero oopasoBanus B Poccuiickoit deneparun.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK MIPaeT 0coOyI0 pOJib B COBPEMEHHOMH
[UBUJIM3AI[MN, B CO3JaHMHM HOBOW 0a3bl MarepHalbHOW KylIbTyphl. OHa BHOCHT CBOW BKIJIaJ B
(dbopMEpOBaHKE PAIMOHATHFHOTO HAYYHOTO MBINUICHHUS, B CO3/JaHNE LIEIIOCTHOTO NPECTaBICHUS 00
OKpY’KarollleM MHUpE KaKk O €JMHCTBE MPHUPOAbI U YeloBeKa, KoTopoe (opMupyercs B XMMHH 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 LENIMH M TNPUHIMIAMH CpeIHEero olmiero obpazoBaHUs
comepxanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIii ypOBEHb M3YyUCHHs]) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOMIEKYJIbTYpHYIO IOATOTOBKY OOYYaIOUIMXCS, HEOOXOOUMYI0 UM IS
BbIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XMMHUEH.

CocraBnsroimuMu mpeamMeTa « XUMUs SBISIOTCS 0a30Bbie Kypehl — «OpraHudeckas XUMHUs» U
«O01mas 1 HeopraHu4eckas XMMHsS», OCHOBHBIM KOMIOHEHTOM COJAEP)KaHUS 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 OOYCIIOBI€HA HCTOPHUYECKHM OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUU Ha
ONpeAeNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpraHM4ecKOM XHMHHM BELIECTBa
paccMaTpuBalOTCs Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOEHMSI OPraHUUYECKUX COETUHEHUH, a TaKxKe
Ha YPOBHE CTEPEOXUMHUYECKUX U JEKTPOHHBIX MpEACTaBIeHUI 0 CTpoeHnH BeecTB. CBeneHus 00
U3y4aeMbIX B Kypce BeIlleCTBaX JAlTCs B Pa3BUTHU — OT YTJIIEBOJOPOIOB JI0 CIOKHBIX OMOIOTHYECKU
aKTHUBHBIX coeMHEeHMI. B Kypce oprannueckoil XuMuM MoIy4aroT pa3BUTHE CPOPMUPOBAHHBIE HA
YpOBHE OCHOBHOTO 001Iero oOpa3oBaHMs NEpBOHAYAIbHBIE MPEACTABIECHUS O XUMUYECKOUN CBSI3H,
KJIaCCU(UKALMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOWCTB BEIIECTB OT UX CTPOEHUS, O
XUMUYECKOU PEaKH.

[Tog HOBBIM yIJIOM 3peHHs B mpeamere «XuMHUs» 0a30BOr0 YPOBHS paccMaTpHUBAETCS
U3YYEHHBII Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUS TEOPETUYECKUH MaTepuail |
dakTonornuecKkue CBEJCHUS O BEIIeCTBaX M XMMHMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HeopraHW4eckas XUMUs» OOydYaloUIMMCS TNPEIOCTABISAETCS 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 3HAaHUA CIOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHH C JPYTUMU HayKaMu, paCKpbIBAtOT €€ pOJib B O3HABATEIbHOMN M MPAKTHYECKOU
JeSITeIbBHOCTH YeJI0BeKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHUS K MTPOLIECCY TBOPUYECTBA B 00IaCTH
TEOPUH W TPAKTHUUYECKUX TMPUIOKEHUH XWUMHH, TIOMOTAIOT BBITYCKHUKY OpPHEHTHPOBATHCS B
0OIIECTBEHHO U TMYHOCTHO 3HAUYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUEH, KpUTHUECKHU OCMBICTUBATH
uHGOPMAIIMI0O W TPUMEHATh €€ JUIsl TIOTOJNHCHUS 3HAHWKA, PENICHUS WHTEIUICKTYAIbHBIX |
SKCIIEPUMEHTANIBHBIX HCCIEI0BaTENbCKUX 3alad. B 1menoMm coaepkanue ydeOHOTo mnpeamera



«XuMUS» JAHHOTO YPOBHS H3YYEHHUs OPHEHTUPOBAaHO Ha (OPMHPOBAHUE Yy OOYUaIOLIMXCS
MHUPOBO33PEHYECKOH OCHOBBI Uil MOHMUMaHUS (MIOCO(CKUX HJEH, TaKHX KaK: MaTepHajbHOe
€IMHCTBO HEOPraHMYECKOT0 W OPraHMYeCKOro Mupa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM M CTPOCHHEM, IO3HABAEMOCTb IPUPOIHBIX SIBJICHUH ITyTEM DKCIEPUMEHTA U PELICHUS
IPOTUBOPEUMI MEX1y HOBBIMU (paKTaMH M TEOPETHUUYECKHMMM IPENNOCHUIKAMHU, OCO3HAHUE POJIU
XUMHU B PEUICHUU HKOJOTMYECKUX MpoOieM, a Takke HpobieM cOepekeHUs] dHEPreTHUECKUX
PECYPCOB, CBIPbS, CO3/1aHUSI HOBBIX TEXHOJOTUI U MaTEpHAJIOB.

B nutane pemienus 3ajad BOCHMTaHUS, pa3BUTHS U COLMAIN3ALUN 00YYAIOUIMXCS IPUHSTHIE
IIPOrpaMMOM 0 XMMHMM IIOIXOJbl K OIPENEICHHUIO COACPKAHHWA U IOCTPOCHMs IIpeaMera
npeaycMaTpuBaloT (OPMHUPOBAHME YHHMBEPCAJIBHBIX YUYEOHBIX NEHCTBUH, HMEIOIUX 0a3oBoe
3HAYCHUE IS PA3JIMYHBIX BUJOB JIEATCIBHOCTH: PEIICHUs IpobieM, MOUCKa, aHau3a U 00paboTKU
uHpOpMaLuY, HEOOXOAUMBIX JUIsl HNPUOOPETEHHs ONbITa NPAKTUYECKOH M MCCIe0BATENbCKON
JEATEIIBHOCTH, 3aHUMAIOLLEN Ba)KHOE MECTO B IIO3HAHUM XUMUHU.

B npakrtuke npenogaBaHusi XMMHM Kak Ha YPOBHE OCHOBHOI'O 001IIEro oOpa3oBaHMsl, TaK U Ha
YPOBHE CpeiHero o0I1Iero 00pa3zoBaHus, IPU ONPEICICHNH COJIEPKATEIHHON XapaKTEePUCTUKH LIeTer
W3Y4YEHHs IMpeIMeTa HalpaBICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTH TPAJULMOHHO IpU3HAETCA
dopMHpOBaHHE OCHOB XUMHUYECKOW HAyKM Kak OOJIACTM COBPEMEHHOI'O €CTEeCTBO3HAHUS,
IPAKTUYECKON NEeATEIbHOCTH YEJIOBEKAa U KaK OJHOr0 M3 KOMIIOHEHTOB MMPOBOW KyJbTyphl. C
METOMYECKON TOUKU 3PEHMSI TAKOM MOJXOJ K ONPEAENICHUIO 1IeJIel U3yUeHUs MpeaMeTa SBISETCS
BIIOJIHE ONPaBJaHHBIM.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA « XUMUSA »

CornacHo TaHHOW TOYKE 3pEHUS TJIABHBIMH ISJIIMU U3YICHHSI TIpeIMETa « X UMHUsD» Ha 6a30BOM
ypoBHe (10 —11 ki1.) sBIsAIOTCS:

e (QopmupoBaHHME CHCTEMBl XHMMHUYECKHX 3HAHUM Kak BaXKHEHIIEeH cocCTaBIsOIIEeH
€CTeCTBEHHO-HAyYHOW KapTUHBI MHUpPa, B OCHOBE KOTOPOH JEXaT KIIOYEBHIE MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3blKa HAYKH, YCBOCHHE U
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTHS U CTAHOBJICHHUS;

e (QopmupoBaHUE U pa3BUTHE NPEJCTABICHUN O HAayYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHYECKHUX peaKlnid, HEOOXOAUMBIX JJIs MPUOOPETEHHS] YMEHHUI OpUEHTHUPOBATHCS B MUPE
BEIIECTB M XHWMHUYECKUX SIBICHUN, UMEIONIMX MECTO B MPUPOAE, B MPAKTUYECKON H
MOBCEIHEBHOM JKU3HH,

® pa3BHUTHE YMEHUH M CIIOCOOOB JIEATEIILHOCTH, CBA3aHHBIX C HAOIOICHUEM U 00BSICHEHUEM
XUMHYECKOTO JKCIIEPUMEHTa, COOJIOJIEHHEeM TIpaBui 0€30MacHOro oOpamieHus ¢
BEIICCTBAMH.

Hapsimy ¢ stumMm, comepkarenbHas XapaKTepHCTHKa Ieeld W 3a7ad U3y4deHHs MpeaMeTa B
nporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU MPUOPHUTETAMHU B
cucTeMe cpemHero oomero oopasoBanus. Cero/Hs B MPEMNOIaBaHUN XUMHUU B OOJIBINCH CTETCHH
OTA€TCS MPENOYTSCHUE MPAKTUISCKOW KOMITOHEHTE COICpKaHMsI O0ydeHUs, OpPUCHTHPOBAHHON Ha
MOJTOTOBKY BBIMTYCKHHKA 00111e00pa30BaTeIbHON OpraHU3aIiy, BIaICIONIET0 He HA0OPOM 3HAHUU,
a QYHKIIMOHAITBHON TPAMOTHOCTBIO, TO €CTh CITIOCOOAMH U YMEHUSMU aKTUBHOTO MOJIy4EHUs 3HAHUHT
U TIPUMEHEHUS UX B PeasbHOM KU3HU UI PEIleHUs] MPaKTUUECKUX 3a/1a4.



B cBs13u ¢ 3THM npu HU3y4EeHUH IpeaMeTa « XM JOMUHHPYIOIIee 3HaYeHHE TPHOOPETaroT
TaKue [eJH U 3a7a4M, KaK:

ajanTanys oOydJaromMXCsl K YCIOBUSAM JTUHAMHYHO Pa3BUBAIOIIECTOCS MHpa, (popMUpOBaHUE
UHTEIJICKTYaJIbHO Ppa3BUTOM JMYHOCTH, TOTOBOM K CaM00Opa30BaHMIO, COTPYJHHYECTBY,
CaMOCTOSATENIFHOMY HPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHUCM,

dbopMUpOBaHHE Y 00YJArOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIINH ), MMEIOIIIX
YHUBEpCAJIbHOE 3HAUCHHWE JUIS Pa3JIMYHBIX BUJIOB JACATEIBHOCTU: pEUICHUS NpoOieM, IOHUCKa,
aHainM3a U 00paboTKM MHGOPMAIMH, HEOOXOAMMBIX Ul HMPUOOPETEHUS ONbITa JESTEIbHOCTH,
KOTOpass 3aHUMACT BaAXHOC MCCTO B IMO3HAHWU XHUMHUH, a TaKXKC I OLCHKHU C HOBI/ILII/Iﬁ
HKOJIOTHYECKOM OE€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUECKUX MPOLIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOTHYIO CPeNy;

pa3BUTHE IO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX 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 TIOMCKA M aHaIM3a Y4eOHOW M Hay4YHO-TIONMYJSPHOW MH(POPMAIMH XUMHYECKOTO
COZICPIKAHHUS;

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

BOCIIUTaHHE Y 00yJaroUIuXcs yOe:KIEHHOCTH B TYMaHUCTHYECKOM HAIIPAaBICHHOCTH XUMHUH, €€
BXHOM pOJNIM B pEIIEHHH TJI00aNbHBIX MPOOJIEM pPALMOHAIBHOTO NPUPOAONOIH30BAHUS,
IMOIMOJIHCHUA DJSHEPICTUYCCKUX PECYyPCOB W COXPAaHCHHA IIPUPOAHOI0 pPaBHOBCCHA, OCO3HAHUA
HE00XO0/IMMOCTH OEpEe’KHOI0 OTHOIIEHHs K NMPUPOJIE U CBOEMY 3/I0POBbIO, a TaKXkKe MPHOOpETeHUs
OTbITa WCHOJb30BAHUS MOJIYUYEHHBIX 3HAHMM Ul MPUHATHS TPAMOTHBIX PEUIEHUH B CUTYalMsX,
CBA3AaHHBIX C XUMHWYCCKHUMU ABJICHUAMMU.

MECTO YYEBHOI'O IIPEJMETA « XUMHA » B YHEBHOM IIJIAHE

Ha uzydenue xumun B 10-11 xiaccax 0CHOBHOTO cpeHEero 00pa3oBaHus Ha 0a30BOM YpOBHE
B yueOHOM Iu1aHe oTBoauTcs 68 uacos: B 11 kiacce - 34 yaca (1 yac B Henednro).

B 11 xmacce «A» B paMKax OpraHU3aIMH KOHTPOJIA 32 peaju3aiieil mporpaMMbl UCIIONb3YIOTCS
CJICAYIOIIHME BUIbI TUCbMEHHBIX PabOT: KOHTPOJIbHAS paboTa (2), mpakTudeckas padora (3).

VYyeOHast mporpaMma paccuMTaHa Ha 34 yaca.

PaGouast mporpamma o kypcy «Xumusi» B 11 kmacce «A» cocTaBiieHa B COOTBETCTBUH C Y UeOHBIM
IUIAHOM, KaJeHIapHbIM Y4eOHBIM TpaUKOM M pacnucaHueM ydeOHbIX 3aHsATHH Ha 2025-2026
y4eOHBIN o/ U peaju3yercs 3a 34 yaca.



COJAEP)KAHHUE YYEBHOI'O ITPEIMETA « XUMHUA »

OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernuyeckne 0CHOBbI XUMHH

XUMHYECKUH 3JeMeHT. AToM. Slapo artoma, H30TOMBL. DJIEKTPOHHAs 000JOYKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIC OpOUTaIH, S-, P-, 0- 3gemeHThl. OCOOCHHOCTH
pacmpesiefieHusi JIEKTPOHOB IO OpOWTANsIM B aTOMAax JJIEMEHTOB TEPBBIX YETBIPEX IEPHOJIOB.
DOneKTpoHHas KOHGUTypalus aTOMOB.

[lepuonnueckuit 3akoH u Ilepumonmueckas cucrema xuMuyeckux osseMeHtoB JI. M.
MenneneeBa. CBs3b NEPUOIUUECKOTO 3aKoHA U [leproinueckoi CUCTEMbl XMMUYECKUX 3JIEMEHTOB
J. U. MenzeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS
CBOMCTB XMMHYECKUX IJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO rpyHnaM u
nepuoiaM. 3HaueHHe MePUOJUUYECKOr0 3aKOHA B Pa3BUTUHU HAYKHU.

CrpoeHnue BemiecTBa. XHUMHUYECKas CBsI3b. Bujpl XuMuyeckoil cBsi3u (KOBaJeHTHas
HEMOJISIpHAsl W TOJIApHAs, HOHHAs, MeTajuimdeckas). MexaHu3mbl 00pa3oBaHUS KOBAJICHTHOM
XUMHUYECKON CBsI3U (OOMEHHBIH M JOHOPHO-aKIENTOpHBINH). BomopomHas cBsi3b. BaiieHTHOCTD.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTUOHBI U AaHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOCHHUs. 3aKOH TOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEeIETKH.

[lonsiTue o aucnepcHbx cuctemax. VICTUHHBIE W KOJUIOMJIHBIE pacTBOpbl. MaccoBas nois
BEILIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coeuHeHuil. HomeHkIaTypa HeopraHM4eCKHX BELIECTB.
['eneTnyeckasi CBA3b HEOPraHUYECKUX BEILECTB, MPUHAMAJICKAIIUX K PA3TMUHBIM KIIACCaM.

Xumuyeckass peakius. Krnaccudukamuss XUMHUECKUX pPEaKIUi B HEOPTaHUYECKOW W
OpTraHWYECKONW XWMHU. 3aKOH COXPAHEHHS MAacChl BEIECTB, 3aKOH COXPAHEHHS W IMPEBPAIICHUS
SHEPTUU TIPU XUMHUYECKUX PEAKITHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3iHuHbIX (akTopoB. OOpaTUMbIE pPEaKIIHH.
Xumnueckoe papHoBecue. GakTOPhl, BIUIIOLIME HA COCTOSSHUE XUMUUECKOT0 paBHOBecus. [IpuHnmn
Jle arense.

OnekTponuTtrueckass aucconuanus. CuibHble U ciadbie dieKTposauThl. Cpema BOJTHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHasl, IEJIOYHAs.

OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

DKCIepUMEHTATbHBIC METObI U3YUCHUS BEIIECTB U MX MIPEBPAIICHHI: IEMOHCTpAITUs TaOIUIT
«lTepnogmueckass cucremMa xumuyeckux snemeHToB Jl. M. MenaeneeBa», HU3ydeHUE MoOJEIEl
KPUCTAIIMYECKUX PEIIETOK, HAOMIOJeHHe M ONUCaHWE JIEMOHCTPAIMOHHBIX M J1a00paTOPHBIX
ONBITOB (pa3yioKEHUE MEPOKCHIA BOJOPOAa B MPHUCYTCTBUM KaTalu3aTopa, ONpPEETICHUE CpEeibl
PacTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCATHLHOTO WHAMKATOpPA, PEaKIMd HOHHOTO OOMEHA),
MIPOBE/ICHUE TPAKTUUYECKONW paboThl «BnusHHe pa3nuvHbIX (DAKTOPOB HA CKOPOCTh XUMHYECKOU
peaKLm.

Pacuérnbie 3a1aun.

Pacué€Tel 0 ypaBHEHUSIM XHUMHYECKUX PEAKIUA, B TOM UYHCIE TEPMOXMMHYECKHE PACUETHI,
Pacy€ThI C UCMOIB30BAHUEM MOHSITHS «MACCOBAs JIOJS BEIIECTBAY.

Heoprannyeckasi Xumus



Hewmeramnsl. [lonoxxenue nemeraiuioB B [lepronnueckoit cucreMe XUMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB. DHU3HUECKUE CBOWCTBA HEMETAIIOB. AJUIOTPOIIHUS
HEMETAIIOB (Ha MpUMepe KUCIOpoaa, cepbl, pochopa u yriepona).

XUMHYECKHE CBONCTBAa BaXKHEHIIMX HEMETalioB (TajoreHoB, cepbl, a3oTa, docdopa,
yriaepoaa U KpeMHHUs) U UX COCTUHEHHH (OKCHIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJIOPOJHBIX
COCIMHEHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertamisl. [lonoxxenune meramioB B Ilepuonnueckoi cucteme xumMuueckux snemeHTos /1. U.
MenneneeBa. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O000JOYEK aTOMOB MeTamioB. OOmue
¢usnueckue cpoiicTBa MeTaiwioB. CIUIaBbl METaUIOB. DIEKTPOXUMHYECKUN pAJ HANpsLKEHUH
METAaJIJIOB.

XHUMHYECKUE CBOMCTBA BAXKHEHUIIINX METAJUIOB (HATPHH, KN, KaIbIUi, MAarHUH, aTIOMUHHM,
[UHK, XPOM, KEeIe30, MEJIb) U UX COCTUHEHHIA.

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

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BELIECTB U UX MPEBPAILICHUN: U3yUEHHE KOJUIEKLIUN
«MeTansl U CIIaBbl», 00pa3llOB HEMETAUIOB, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/a4, HaOII01eHre
U ONHCAaHHWE JEMOHCTPAIIMOHHBIX U J1A0OPAaTOPHBIX OMBITOB (B3aUMOJEHCTBUE TUIPOKCHUIA
QIIOMHUHUS C paCTBOPaMH KUCIIOT U LIEJI04EH, KaUECTBEHHbIE PEAKIIMM HA KATUOHBI METAJLIOB).

Pacuérnble 3anaum.

Pacuétel Macchl BemiecTBa Wik 00bEMa ra30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYaCTBYIOLIUX B PEAKIMH BELIECTB, pacu&Thl Macchl (00bEMa, KOJIUYECTBA
BELIECTBA) IPOJAYKTOB PEAKILIUH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHuS 4 )KU3Hb

Ponp XxuMum B oOecrieueHUH 3KOJIOIMYECKOM, SHEpreTHYecKoM M MHUIIEeBOH 0e30macHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METO/AX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUM.

[TpencraBinenust 06 oOUIMX HAyYHBIX NMPUHIUIAX MPOMBIIIJIEHHOIO MOJTYYEeHUs Ba)KHEUIINX
BEIIECTB.

YenoBek B MHpE BEUIECTB M MAaTEpUAJIOB: BAXKHEHIIME CTPOUTENIbHBIE MaTepUallbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPAaCKH, CTEKIO, KEepamMHKa, MaTepuaibl ISl SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHM4eCKHe U MUHEpPaJIbHbIE y10OpEHHUSI.

X¥MHUS ¥ 310pOBbE UEJIOBEKa: ITpaBHila UCIOIb30BaHU JIEKaPCTBEHHBIX IIPENapaToB, paBuia
0e30MacHOr0 UCTOIL30BaHMS MPENnapaToB OBITOBON XMMHHU B MTOBCETHEBHOMN KU3HHU.

Me:xnpeaMeTHBIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3el MpU M3y4yeHUU OO0IIel U HeopraHuyeckoil xumuu B 11
KJIacCe OCYIIECTBIIIETCSA Yepe3 MCIOJb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYyYHBIX MOHATUHN, TaK U
MOHSATUH, SBISIOMIMUXCSA CUCTEMHBIMU JUISI OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAy4HBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs], aHATU3,
CUHTE3, Kiaccu(ukanusi, TMepUOJUYHOCTh, HAONIOJEHHEe, OJKCIEPUMEHT, MOJEIMPOBAaHUE,
U3MEpEHHeE, SIBJICHUE.

®usnka: Mmarepus, SHEprus, Macca, aTOM, 3JIEKTPOH, INPOTOH, HEUTPOH, HMOH, H30TOI,
palMOaKTUBHOCTh, MOJIEKYJIa, JSHEPreTUYECKHH ypPOBEHb, BEIECTBO, TelO, 00BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, PU3NYECKUE BEIUYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opranusm, s3KocucTeMa, ouocdepa, Makpo- U MUKPO3JIEMEHThI, BATAMUHBI,
0OMEH BElIEeCTB B OpraHu3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPOIb, TOJIE3HBIE HCKOMAEMBbIe, TOIUIUBO, PECYPCHI.



TexHoorusa: XUMHYISCKAs MIPOMBIINIIICHHOCTE, MECTAJIIIYPIHs, IIPOU3BOACTBO CTPOUTCIbHBIX
MaTcpurajioB, CEIbCKOXO03SHMCTBEHHOS IMPOU3BOACTBO, MUIICBAA ITPOMBINIJICHHOCTD,
q)apMaLleBTI/I‘ICCKaSI IMPOMBINIJICHHOCTD, IIPOU3BOACTBO KOCMETHYCCKUX IMPEIIapaToB, IIPOU3BOACTBO
KOHCTPYKIHMOHHBIX MaTCpUaloB, JICKTPOHHAA IIPOMBIIIIIICHHOCTh, HAHOTCXHOJIOI'HH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
IpoTrpaMM CpPEAHEro oOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MPeIMETa « X UM Ha YPOBHE CPETHETO 00IIIero 00pa3oBaHusl BbIICICHBI
CJIETYIOIINE COCTABIISAIOIINE:

OCO3HaHHE O0YYAIOIIMMUCS POCCUHCKON Tpa)KIAHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

I[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOW KYNIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YIIbTATHl OCBOCHHS MPEIMETa « XUMHSI» JIOCTHTAIOTCS B €IMHCTBE YIeOHOM
U BOCIIUTATEIbHOMN JEATEIIbHOCTH B COOTBETCTBUU C TYMAHHUCTHUECKUMH, COLIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJ€ajJaMHU POCCUICKOrO TIpa)<IaHCKOTo OOIEeCTBa,
NPUHATHIME B OOIECTBE HOpPMaMH M TMPAaBHJIAMU TMOBEICHHS, CIOCOOCTBYIOIIMMHU MpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHHS IMYHOCTH OOYJaIOIITIXCSI.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliiy MPUHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YUCIIC B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

0CO3HaHMsI O0YYAIOLIMMHUCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENBHOCTH MPU CO3JaHUU YUEOHBIX HMPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NS TeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTEYEeCTBEHHOMN
XUMUH;

YB@KEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO TPUMEHEHUS
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAayKH €CTh pe3yJbTaT JUINTENIbHBIX HaOJI0JICHUH,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/AA YUEHBIX U MPAKTUKOB,;



MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAJIN3E
uH(OPMAIIUU O MEPEIOBBIX JOCTHKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHMS, 3STUYECKOTO ITIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIBLCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B pEIICHUM NPAKTUYECKUX 3a7ad COLUAIBHOM
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCHil pa3aIudyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTataM TPYJI0BOM 1€SITeIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUIYaTHbHOM TPAaCKTOpUU 00pa3oBaHus, Oyaymiei
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATIBHOM CpEIbI;

OCO3HAHUS HEOOXOJAMMOCTH MCITOIB30BAHUS JOCTIKCHUA XUMHUU JJIS PEIICHHS] BOTIPOCOB
PaIMOHAIBHOTO MPUPOIONIOIH30BAHNS;

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPYKaolled MpUpOIHOM cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroMpHUSATHBIE YKOJIOTHYECKHE MOCIEACTBUS MPEINPHHIMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYMsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOMN M COLMATbHOU MPAKTUKE, CIOCOOHOCTH ¥ YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;



NOHUMaHMs CHeuM(UKN XUMHMHM Kak HayKH, OCO3HaHMs €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAUMMOCTHM XHMMHUHU JJsl COBPEMEHHOW LMBWIM3AalLMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNUIEeBOM U HKOJOTMYECKOH O€30HmacHOCTH, B Pa3BUTHUM MEIULMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCII0JIb30BaTh MOJIy4yaeMble 3HAHUS Ui
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIIbHO UCIOJIb30BATh XMMUYECKHE 3HAHUS JJIS PELeHUs TpodiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM IO XUMHUM B COOTBETCTBUU C IKU3HEHHBIMU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHBIX cepax mpodecCHOHATBHOMN AeITEIbHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
CpeaHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HAYNMBbIC JIA q)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA 06yqafonmxca MCKIUCHUIITIMHAPHBIC
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HaY4YHbIN (aKT, IPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBAaHUE, HAOTIOICHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKaTUBHBIE,
perynatuBHble), oOecneunBaromue (opMmupoBaHHe (QYHKIIHMOHATBHOW TPAMOTHOCTH U
COLIMANTLHOM KOMITETEHITH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHPOBO33PCHUECKHE 3HAHWUS W YHUBEpPCAJIbHBIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEILHOW U
COILIMATILHOM TTPaKTHKE.

MeranpeaMeTHble PEe3yNbTaThl OTPAXKAIOT OBJAJCHUE YHHUBEPCATHHBIMU YYEOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHLIMl/l NMOo3HaABaTCJIbHBIMU I[eﬁCTBHﬂMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYNIHUPOBaTh W aKTyallM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPE/ICIIATh TEIM JEATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



UCIMOJb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JIOTMUECKOTO MBIIIJICHUS — 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 JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUA, UCIOJIb3yeMble B XUMUHM CUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakIuu — TpU PELHICHUH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTUUECKUX 3aJa4, IPUMEHATh Ha3BaHHbIE MOJICIIbHBIE NIPEICTABICHUS 115
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM M 3aJaud  MCCJIEJOBAaHUSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHUPOBAHUS M TPOBEACHUS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOEIIAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHHUS, KPUHTUIECKH OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

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

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMalMel: NPUMEHATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOl TEMbI B XOJle AMAJIOra W/WIHN TUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
IKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBj1aleHHe YHUBEPCAJbLHBIMH PeryJsiTHBHBIMU J1€CTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alroOpuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIIENOBATENbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAaMOAHAJIM3a U CAMOOIIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTrHbIe pe3ynbTaThl OCBOCHUS Kypca «O0mas 1 HeopraHuyecKasi XUMUsD» OTPaKaIoT:

c(OPMHPOBAHHOCTD ITPEJCTABICHUN: 0 XUMUYECKOM COCTABIAIONIEH €CTECTBEHHO-HAYYHOH
KapTHHBl MHMpa, POJIM XMMUU B NO3HAHUM SIBJICHUH NMPUPOJbI, B (POPMUPOBAHUM MBILIUICHUS U
KYJbTYpbl JIUYHOCTH, €€ (YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOAWMOW JJIsi peIICHHS
NPAaKTUYECKUX 3aa4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
IIPUPOJIHON Cpee;

BIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIOIINE
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOIL, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIN AaTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEMEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJIEGHTHAs, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAss ~ PEIIETKA, TUIBI XMMHYECKUX  PEAKLUH, pPacTBOp, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAS JUCCOLMALUSA, OKUCIHUTENb, BOCCTAHOBUTENB, CKOPOCTh
XUMHUYECKON peakliiy, XMMUYECKOE PAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
auccounanuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUsS MacChbl BEUIECTB,
3aKOH COXPAaHEHWs U NPEBPALICHUs SHEPrHH MPU XMMHUYECKMX PEaKIHAX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHME 3HAHUS, JIeXKAllUe B OCHOBE IOHUMaHUS
IPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOrHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH U 0€30MacHOM HCHOJIb30BAaHUM Ba)KHEHIIMX HEOPTaHWYECKUX BEILIECTB B
OBITY M IPAKTHUYECKON JEATEIIbHOCTH YEIOBEKa,;

c(OpPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC MPU3HAKHU MOHATUH, yCTaHABIUBAThH
UX B3aUMOCBA3b, HUCIIOIB30BATh COOTBETCTBYIOIIHME MOHATHUS MPU ONHCAHWM HEOPTAHMYECKHUX
BEILECTB U UX IPEBPAILECHU;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
dopMyn BemIeCTB M ypaBHEHHH XUMHUYECKUX pEaKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMSI OTIEJIbHBIX HEOPraHMYECKHX BelIeCTB (yrapHbIi ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTb, HETalml€Has W3BECTh, NUTHEBAs COJA, MUPUT U
ApyrHue);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIUHEHUSIX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs, MOHHAs,
METaJUINYecKas, BOJOPO/HAs) B COECAMHEHUSX, THI KPUCTAUIMUECKOW PEETKH KOHKPETHOI'O



BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIJIC)KHOCTh HEOPTaHMYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KIIacCy/TpyIIe CoeTuHEeHuN (POCThie BEIIecTBa — METAJUIbI U
HEMETaJUJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHBIE TUAPOKCUIDI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh OJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUs CBOMCTB XHMHUYECKHUX JJIEMEHTOB M MX
COoeIMHEHUH 1o nepuoAam u rpynnam [lepuoandeckoil cucreMbl XuMuueckux nnementos . M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHUI XapaKTEepU30BaTh (ONUCHIBATh) O0LIME XUMUYECKIE CBONCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHUS KJIACCH(PUIMPOBATh XMMHUYECKHE PEAKLIUU I10 Pa3TMIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBoMYy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS PEAKLIUNA Pa3JIMYHBIX TUIIOB, MTOJIHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaKuuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAClO3HAaBaTh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYHIHOCTb OKHCINTEIbHO-BOCCTAHOBHUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 00BICHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKON pEaKIUU OT
pa3IUYHBIX (AKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO PaBHOBECUS B 3aBUCHUMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpPMHPOBAHHOCTb YMEHUH XapaKTepu30BaTh XUMHUYECKHE MTPOLIECCHI, JIeKAIIUEe B OCHOBE
MPOMBIIIJIEHHOTO TOJIY4YE€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takke Cc(HOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
peaxIusx, Macchl BEIIeCTBa WK 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOrO 3¢ (eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUs MacChl BELECTB, IPEBPAILEHUS U COXPAHEHUS DHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUYECKON MOCYAOH U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MPpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue NEpOKCcHIa BOJOPOAA B MPUCYTCTBHM KaTallu3aTopa, OIMpEIENIEHUE CpeJibl



pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIMH, peaklud WOHHOTO OOMEHAa, KAa4eCTBEHHBIC peakluy Ha
cynb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau o TtemMaMm «Metamnely u «Hemeraymibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30MacHOCTH MpU 00palIeHUH C BEIIECTBAMH U JIa0OPATOPHBIM 000pYyI0BaHUEM, MPEACTABIIATh
pe3yIbTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIhTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKALIUU, IHTEpHET U IpYyTrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTrO
IIOBCACHUA B 6LITy u pr,Z[OBOfI ACATCIIBHOCTH B ILECJIAX COXPAaHCHUSA CBOCTO 3J0pPOBbA H
OKpYXKarollel MPpUPOIHOIN cpenbl, 0OCO3HABaTh OMACHOCTh BO3/CHCTBHUS Ha KHBBIE OPraHU3MbI
onpeAenéHHBIX BEUIECTB, MOHMMAas cMbIch mokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMCHBUICHUSA U MTPEAOTBpALICHUSA UX BPECAHOT'O BO3ZI€I>'ICTBI/I$I Ha OpraHu3M 4YCJIOBCKaA,

JJIsA 06yanOIIII/IXC$I C OI'paHUYCHHBIMU BO3MOXXHOCTAMHU 3O0POBBA: YMCHHC ITPUMCHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSL CTICTIBIX U Ca00BUASIINX O0YYAIOIIMXCS: YMEHHUE UCTIOTb30BaTh PeIbeHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmyd.

OcHoBHbBIE BHUADBI 1€ATECJIbHOCTH YIYalIUXCHA HA YPOKeE

Ha ypokax Xxumuu ydamumecss MOTYT 3aHMMATbC Pa3jIMYHBIMM BUJIAMU ACSITEIBHOCTH,
KOTOPBIE CIIOCOOCTBYIOT YCBOSHHIO MaTepHalia M Pa3BUTHIO HAYYHOTO MBIIIICHHs. BOT OCHOBHBIE
BU/IbI JEATEIIBHOCTH:

1. Crymanue u Bocnpusitue HH(poOpManuu. Yyaiyecs clylamT 0ObSICHEHUS yUUTENs,
BOCIIPUHUMAIOT HOBBIE TEMBI M KOHIIENIINN, 3aJaI0T BOIIPOCHI.

2. Padora ¢ yyeOHUKaMU M APYTMMH HCTOYHUKaMHu. YUreHue y4yeOHOro marepuana,
U3y4eHHE CIPAaBOYHBIX M3/IaHUM U HAYYHBIX CTaTell Ui yrilyOJaeHus 3HaHUM 10 TeMe.

3. lIpakTnueckue 3ausaTus. [IpoBeaeHne 1adopaTopHbIX pabOT U IKCIEPUMEHTOB, I'E
ydaliecsi MOr'yT Ha NPaKTUKE IPOBEPUTh XUMUYECKUE 3aKOHBI U TEOPHH.

4. IIpodaeMHoe pemenne. Pemenue 3aa4 U pacueToB, KOTOPbIE TOMOTAIOT IPUMEHSATD
TEOPETUYECKHE 3HAHMS K IPAKTUYECKUM CUTYaLUIM.

5. I'pynnoBble npoekTbl U o00cy;xaeHusi. Pabora B ManbIX Ipymnmax, o0CyXJIeHue
BOIPOCOB, 0OMEH MHEHUSIMH 110 XUMUUYECKUM SBJICHUSM U SKCIIEPUMEHTAM.

6. IlonroroBka u npoBeaeHue npeseHraumuii. [loaroroska u npeacraBieHUe MPOEKTOB
WINA JIOKJIQZIOB 1O BBIOPaHHBIM TE€MaM, YTO pPa3BUBAET HABBIKU MYOJUYHOTO BBICTYIUICHUS U
paboThI ¢ HHGOPMAITHEH.

7. Hcnoab3oBaHWe TeXHOJMOrui. IIpuMeHeHHE KOMIBIOTEPHBIX CHUMYISATOPOB,
BUJICOMATEPHUATIOB U IPYTUX HUGPOBBIX PECYPCOB ISl UIUTIOCTPAIIUN XUMUYECKUX SBJICHUI.

8. IIpoBeaenmne mucciaenoBanmii. CaMOCTOATENBHOE WIHM TPYNIOBOE HCCIEJOBAHHE
OnpeAeNéHHBIX XMMHUYECKUX SBJIIEHUH, YTO pa3BUBAE€T KPUTHUYECKOE MBIIUIEHUE U
MCCIIEIOBATEIbCKNE HABBIKH.

9. Peduiexkcuss M camMoouleHKa. YUYEHUKU AaHAJIU3UPYIOT CBOM mporecc oOydeHus,
BBISBIISIIOT CJIa0ble U CHJIbHBIE CTOPOHBI, CTaBAT LIENH JJIs TaJbHEUIIEro pa3BUTHS.

OTU BUABI JEATEIBHOCTH IOMOTAaOT Y4YallUMCSl aKTHMBHO YYacTBOBAaThb B Y4eOHOM
npoiiecce, aenasi ero 6osjaee UHTEPECHBIM U 3P PEKTUBHBIM.

Opraﬂmauuﬂ l'[pOGKTHOﬁ H HCCJIe0BATEIbCKOI JeTeJIbHOCTH yYuyamuxcs



[IpoekTHass wuccienoBaTeabCcKas eATEIbHOCTh YYAIMXCS TMPONUCaHa B CTaHIAPTE
obpaszoBanusi. [IporpaMMbl BceX IIKOJIBHBIX MPEAMETOB OPHUEHTHUPOBAHBI HA JIaHHBIA BUJT
JesATeIbHOCTH. [IpoeKTHast AESITeNIbHOCTh Y4YalllMXCS CTAaHOBHTCS Bce OoJjiee aKTyaabHOH B
coBpeMeHHOI mnenaroruke. M 3T0 He ciydailHO, BeAb HMMEHHO B IIpOIleCCe MPABUILHOU
CaMOCTOSTENIbHOW pabOThl HaJ CO3JaHHUEM IIPOEKTa JIydille Bcero (opMupyercs KyJIbTypa
YMCTBEHHOT'O TpyJla YYEHHMKOB. A TOBCEMECTHAas KOMIBIOTEpU3AIUsl MO3BOJSET KaXIOMY
yuHuTeNn0 Oojee TBOPUYECKH IOAXOAWTh K pa3padOTKE CBOMX YPOKOB, a TakXKe CJHelaTh
o0pa3oBaTeNbHBIN Mpoliecc 601ee MHTEPECHBIM, Pa3HOOOPA3HBIM U COBPEMEHHBIM.
NHCTpyMEHTOM JOCTHIKCHHsSI TIIAHUPYEMBIX JIMYHOCTHBIX, METAlPEAMETHBIX M IMPEIMETHBIX
PE3yJIbTATOB SBIISIOTCS YHUBEPCATbHBIC YUeOHbIC NeHCTBUSA. DPPEKTUBHBIM METOIOM CUCTEMHO-
JIEeATEeTLHOCTHOTO TIOJIX0/1a SBJISCTCS MPOCKTHAS JIEATCIbHOCTD.

[TpoekTHass NEATEIHHOCTh SIBJISCTCS YACThIO CaMOCTOSITEIBHOW pabOThI ydamluxcs.
KadecTBEHHO BBIMOJHEHHBIH MMPOEKT — 3TO MOATAlHOE IJITAHUPOBAaHUE CBOUX JICHCTBHM,
OTCIIeKMBAHHE PE3YJIbTaTOB CBOEH paboTbl. [IpoekT — BpeMeHHas leJeHanpaBiIeHHAs
JESITEIbHOCTh Ha MOJIyYeHNEe YHUKAIBHOTO pe3ysbTara .

Lleap mpOEKTHO-HCCIIEOBATEIBCKON AEATEIHLHOCTH y4almmxcs B pamkax HOBeIX PI'OC:
dbopMupoBaHHEe  yHHMBEpPCAIbHBIX  Y4eOHbIX  JeiicTBuil.  Mcmonb3oBaHME€ — MPOEKTHO-
MCCJIEIOBATENIbCKOM JEATETbHOCTH HAa YpOKaX M BO BHEYPOUHOM [EATENBHOCTH SIBJISIETCS
cpeacTBOM (pOPMHUPOBAHUS YHUBEPCAIBHBIX YU€OHBIX ACUCTBUN, KOTOPHIE B CBOIO OYepeb:

e 00ecrneyuBalT ydaluleMycs BO3MOXHOCTh CAMOCTOSITENIBHO OCYIIECTBISTH JESATEIbHOCTD
YYEHHS,
® CTaBHUTh y4eOHBIC IIEJIM, UCKATh M HCIIOJIb30BaTh HEOOXOIMMBIC CPEICTBA M CIIOCOOBI UX
JIOCTHKEHHUS,
® yMETh KOHTPOJMPOBAThH U OLICHUBATH YUCOHYIO ACSATCILHOCTD U €€ Pe3yJIbTATHI;
® CO3/AlOT YCJIOBHS Pa3BUTHS JTUYHOCTHU U €€ CaMOpeaIn3allud Ha OCHOBE «YMEHHS YUUTHCSI
Y COTPYAHUYATH C B3POCIBIMU U CBEPCTHUKAMH.
YMeHue yuuThes
e o0ecreynBaeT JUYHOCTH TOTOBHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO, BBICOKYIO
COLIMANIFHYIO U MPO(eCcCHOHANTBHYI0 MOOUITBHOCTE;
e o0ecreynBaroT yCIEeNuTHOe YCBOGHNE 3HAaHUH, YMEHUH 1 HaBBIKOB;
dbopMUpOBaHUE KAPTUHBI MUPA, KOMIIETEHTHOCTEH B 000 IpeIMETHON 00IaCTH MMO3HAHUSL.
K Ba)XHBIM MOJIOKUTEIBHBIM (aKTOpaM MPOEKTHOU JAEATETLHOCTH OTHOCSTCS:

® [IOBBIIIEHNWE MOTHUBALIUY YUYAIIUXCS IPU PEILICHUU 3a]a4;
® pa3BUTHE TBOPYECKUX CHOCOOHOCTEI;
® CMEUICHME aKL[€HTa OT UHCTPYMEHTAJIBHOTO MTO/IX0/1a B PEIICHUH 3a/1a4 K TEXHOJIOTHYECKOMY;
e (opMupoBaHME UYBCTBA OTBETCTBEHHOCTH;
® CO3JaHHUE YCJIOBUM AJI1 OTHOLIEHUH COTPYIHUYECTBA MEXIY YUUTEIEM U yHaIlluMCH .
OcCHOBHOW TpUHIMII PpabOTBl B YCIOBHUAX MPOCKTHOH JEATETBHOCTH — OIepexaromiee

CaMOCTOSITEIbHO€ O3HAKOMJICHHE INKOJbHUKOB C YYE€OHBIM MaTepHAIIOM W KOJUICKTHBHOE
o0CyXJIeHUE Ha ypOKaX MOJIYYEHHBIX PE3yIbTaTOB, KOTOPHIE ODOPMIISIOTCS B BUE ONPEISICHUN
u TeopeM. B 3TOM ciydae ypoK TMOJHOCTBIO yTpauyMBaeT CBOM TPAJAMIIMOHHBIC OCHOBAHHS W
CTaHOBUTCS HOBOW (opMOii OOIICHUS YUUTENS U yJalIUXCs B IJIaHE MPOU3BOJICTBA HOBOTO IS
YYEHHUKOB 3HAHMS.

Tunel 3agaHui, IpeIaraéMplX YYeHUKaM B XOJI€ IPOEKTa:

® T[paKTUYEeCKUE 33/JaHus (M3MEPEHHUs, YEPUEHHUS C TOMOILIBI0 YEPTENKHBIX MHCTPYMEHTOB,
paspesanusi, cruOaHus1, pUCOBAHUA U JIp.)

® [IPAKTUYECKUE 3aa4U — 3a7a4y IIPUKIIAHOTO XapaKTePa;



poOJIEMHBIE BOTIPOCHI, OPUEHTHPOBAHHBIE HA (DOPMUPOBAHUE YMEHHI BBIIBUTATh TUIIOTE3HI,
00BSACHATH (haKThl, 000CHOBBIBATH BHIBO/IHI,

TEOPETUYECKHE 3a/laHus Ha TIOUCK W KOHCIEKTHpPOBaHWE WH(MOpMAIUU, €€ aHaJIM3,
0000111eHNE U T.II.;

3aJ]a4d - COBOKYIIHOCTh 3aJIaHUH Ha HCIIOJIb30BaHHWE OOMIMX JUIS HUX TEOPETHYCCKHX
CBEJICHUIA.

OCHOBHBIC 3TaIIbI opraHu3anuun HpOCKTHOﬁ ACATCIIbHOCTH YyUalllUXCs .

1. IToaroroBka K BBHIIOJIHEHHIO MpoekTa ((popmMupoBaHue rpymil, Belgada 3aaanuid. Beidop
TEMbl M II€JIeH MPOEKTa; ONpe/eIeHHE KOIMYECTBA YYACTHUKOB IPOEKTa). Ydaiuecs
O0CY)XIAal0T TeMy C YYHUTEIEM, IMOJIY4aloT IMpPH HEOOXOAUMOCTH JOHOJIHUTEIHHYIO
UH(POPMALINIO, YCTAaHABIMUBAIOT LIEIH: YUUTENIb 3HAKOMUT YYAIIUXCS C CYThIO MPOEKTHOU
JeATEIIbHOCTH, MOTHBUPYET YYaIIUXCs, TIOMOTAEeT B TIOCTAHOBKE IIEJICH.

2. IlnanupoBanue paboThl (pacmpenencHue OOS3aHHOCTEH, OIpeaeieHue BpPEeMEHH
UHIUBUAYaJIbHOW paboTel). OmnpenesieHue HMCTOYHMKOB HMH(OpMAIUM; IUIAHHPOBAaHUE
croco0oB cOopa U aHanu3a WHPOPMAINH; TUTAHUPOBAHUE UTOTOBOTO MPOAYKTa ((hOpMBI
NpPE/ICTaBICHUSL PE3YJbTaTa): BBIIYCK Ta3eThl, YCTHBIA OTYET C JEMOHCTpaluen
MaTepHajoB U JPYruX; yCTAHOBJICHHE KPUTEPHEB OICHKH PE3yJIbTATOB; PaCIpeesiCHHE
0053aHHOCTEH Cpein WICHOB KOMAH[BI: YdalllMecs BBIPA0ATBIBAIOT IUIAH JCHCTBHIA;
YUUTEIb MPEAIaracT uaeH, BEICKa3bIBACT MPEIIIOI0KEHNUS, ONPECIISET CPOKUA PAOOTHI.

3. HccnenoBanme: yqaniecs OCyHIIECTBIISIOT IIOMCK, OTOOP M aHAIN3 HYXXHOH HH(OpManuy;
SKCHCPUMCHTUPYIOT, HAXOAAT ITYTU PCHICHUS BO3SHUKAIOMIUX HpO6J’I€M, OTKPBIBAIOT HOBBIC
JUIs ce0st 3HAHMSL, YUUTENb KOPPEKTUPYET XO/1 BHIIOJTHEHHS PaOOTHI.

4. O0o0meHnne pe3yabTATOB: ydamuecs OO0O0OIIAIOT MONydeHHYI HH(OpMAIuIo,
(GOpMYyIHPYIOT BEIBOJBI i OPOPMIIIOT MaTepHrall Ui TPYIIIOBOM MIPE3CHTALNH.

5. Ilpe3enTamusi (OTYET KaXKIOW TPYIIBI WM YYCHHKA OCYIIECTBIISIETCS 1O OKOHYAHUU
IPOEKTa).

6. OuneHka pe3yabTaTOB MPOSKTHOM JEITEILHOCTH U MOABEJICHUE HTOTOB: KaXK/IbIH YICHUK
OLIGHUBAET XOJl U pe3yiabTaT COOCTBEHHOW NEATEIBHOCTH B TpyIIe, Kaxjaas padodas
Tpy1ia OuCHUBACT ACATCIIbHOCThL CBOMX YYACTHUKOB, YYUTCIb OHCHHUBACT ACATCIbHOCTD
KaXJI0T0 YUeHHKa, OJIBOJIUT UTOTH MTPOBEACHHON yUalllUMKCS pabOThl, OTMEUYAET YCIIEXH
Ka)XJI0T0.

BbINYCKHUK HAYYUTCS:

IUTAHUPOBATh U BBIIOJIHATH yU€OHOE HUCCIIeIOBaHUE U YUEOHBII MPOEKT, UCTIOIb3YsI MOJEIIH,
METO/bI U IPUEMBI, aJIeKBaTHbIE HCCIIeyeMOil pobiieme;

BBIOMpATh W UCIIOJIB30BAaTh METOIBI, PENIEBAHTHBIC PaccMaTpUBaeMO podieme;
pacro3HaBaTh U CTaBUTh BOIPOCHI, OTBETHl HAa KOTOPHIE MOTYT OBITh TMOTYYEHBI MyTEM
HAy4YHOTO HCCJEeI0BaHUs, OTOMpPATh aJeKBAaTHbIE METOJbI HCCIEeNOBaHUs, (GOPMYIUPOBATH
BBITEKAIOIINE U3 UCCIIETOBAHUS BBIBOJIbI;

UCIIONIb30BaTh TaKHE MAaTEeMaTUYECKUE METOJIbI M MPUEMBI, KaK a0CTpaKIHs U Uealn3alus,
JI0OKa3aTelIbCTBO, JOKA3aTelbCTBO OT IPOTHUBHOIO, JOKAa3aTeIbCTBO IO AHAJIOTHH,
ONPOBEPKEHUE, KOHTPIIPUMEDP, UHAYKTUBHBIE U JI€TYKTUBHBIE PACCYKIEHUS, IOCTPOCHUE U
VICIIOJITHEHUE AJITOPUTMA;

UCIIONIb30BaTh TaKW€ ECTECTBEHHOHAy4YHble METOJbl M TpHUEMBI, KakK HaOJII0JeHHE,
MOCTaHOBKA MPOOJIEMBI, BEIIBIIKEHUE «XOPOIIEH TUTIOTE3bI», SKCIIEPUMEHT, MOJICIIUPOBAHUE,
TeopeTuiYeckoe 000CHOBAaHNE, YCTAHOBJIEHUE TPaHUI] IPUMEHUMOCTH MOJIEIH/TEOPHH;
HCIIOJIb30BaTh HEKOTOPBIE METOJbI MOJYYEHHsI 3HAHHUM, XapaKTepHbIE ISl COLUAIBHBIX U
UCTOPUYECKHX HAyK: TIOCTAaHOBKAa MPOOJIEMbI, OMNpPOCHL, ONHCAaHHUE, OOBSICHEHHE,
UCIIOJIb30BaHUE CTATUCTUIECKIX JAHHBIX, HHTEpIIpeTanus (HakTos;



SICHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3pCHUs, UCIIOJIL30BATh SI3BIKOBBIC CPCACTBA,
aZicKBaTHBIC 00CyX1aeMoii mpobieme;

OTJIN4YaThb q)aKTBI oT Cy)KIIeHHfI, MHEHUU U OIICHOK, KPUTHUYCCKHU OTHOCUTLCA K CYKIACHUAM,
MHEHUSIM, OI[CHKaM, peKOHCTPYHPOBATh UX OCHOBAHWUSI,

BUJICTh 1 KOMMEHTHPOBATh CBSA3b HAYYHOTO 3HAHUS U IEHHOCTHBIX YCTaHOBOK, MOPATbHBIX
CY’KJICHHM IIpU IIOJIyYEHHUH, PACIIPOCTPAHEHUN U IPUMEHEHNUN Hay4YHOI'O 3HAHUS.

Bbll’lyCKHuK nojayuum 603MOMNCHOCHIb HAYUUMDbCA:

CAMOCMOSMENLHO  3A0YMbIBAMb, NIAHUPOBAMb U BbINOJHAMbL YYeOHOe UCCIe008aHuUe,
VUeOHbl U COYUANbHBIU NPOEKN,;

UCNONIBL308aAMb 002A0KY, 03aApPeHUe, UHMYUYUIO;

UCNONIL3068AMb HEKOMOPble Memoobl NOJYYEHUS 3HAHUL, XaApaKmepHvle OISl COYUAIbHBIX U
UCTMOPUYECKUX HAYK. AHKEMUPOBaHue, MOOeIUuposanie, ROUCK UCHOPUYECKUX 00pa3y0s;
UCNONIL306AMb  HEKOMOpble NpUeMbl  XYO0HCeCMBEHHO20 NOZHAHUS MUPA. YeroCmHoe
omobpaiceHue mMupa, 00PA3HOCMb, XYO0ICECMBEHHbIU BLIMbICEN, OP2AHUYECKOe eOUHCMBO
00we20, 0cOOEHH020 (MUNUYHO20) U eOUHUYUHO20, OPUSUHATLHOCTIDb,

YeNeHanpasienHo U OCO3HAHHO PA36UBAMb CE80U KOMMYHUKAMUBHbIE CHOCOOHOCU,
0C8auUaMb HOBbLE A3bIKOGLLE CPEOCHEA,

0CO3HABAMb CE0I0 OMEEMCMBEHHOCHb 34 OOCMOBEPHOCb NOJIYYEHHbIX 3HAHULL, 30 KAYeCmE0
BbINOJIHEHHO20 NPOEKMA.



TEMATHYECKHH IJTAH

[esneBble npuoputeTsl Bocnutanus 1iasa COO:
CO31aHuC 6HaI‘OHpI/I$ITHBIX yCHOBI/Iﬁ JJIsA HpI/IO6peTeHI/I$I IIKOJIbBHUKaMHM OIIbITa OCYHICCTBJICHUA
COLIMAJIbHO 3HAYUMBIX JIET:

1.
2.

oo

OIIBIT JIeJI, HAIIPABJICHHBIX Ha 3a00Ty O CBOEH CeMbE, POAHBIX U OIM3KHUX;
TPYXOBOM OIIBIT, OIIBIT Y4aCTHUs B IPOU3BOJICTBEHHON ITPAKTHKE;

JESTEILHOTO BBIPAXKECHUS COOCTBEHHOM IPayKIaHCKOM MO3UIUY;
OMBIT IPUPOJOOXPAHHBIX JET;

OIIBIT JCJI, HAIIPpaBJICHHBIX Ha I10JIB3Y CBOEMY POAHOMY ropoay Wjin C€iy, CTpaHe€ B LECJIIOM, OIIbIT

. OIIBIT pa3pClICHUA BOSHUKAKOIIUX KOH(bJII/IKTHBIX CI/ITyaLII/If/’I B IIKOJIC, AOMA WUJIK Ha YJIMIC,
. OIIBIT CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I${ HOBBIX 3H3.HI/II‘/‘I, MMPOBCACHUA HAYYHBIX I/ICCJ'IC,Z[OBaHI/II‘/'I,

OIIBIT HpOGKTHOﬁ JACATCIIBHOCTH,

OIIBIT HU3Yy4YCHUS, 3alllUTbl U BOCCTAHOBJICHHSA KYJIbTYPHOI'O HACJICAUA YCIIOBCUYCCTBA, OIIBIT

co3JIaHus COOCTBEHHBIX MPOU3BEACHUI KYIBTYPHI, OITBIT TBOPUYECKOTO CAMOBBIPAKCHHUS;

. OIIBIT BEICHUS 3/J0POBOT0 00pa3a KU3HU U 3a00ThI O 3/I0pPOBbE JAPYTUX JHOJEH;
. ONBIT OKa3aHHUsS TIOMOIIM OKpYKaloLUM, 3a00Tbl
BOJIOHTEPCKHH OIIBIT;

O Majbliax WJIKM IIOXUIIBIX JIHOOAX,

10. omeIT caMOITO3HAHUS M caMOaHa/IM34a, OIIBIT COMAIIBHO HNPHUEMIICMOI'O CAMOBBIPAXKCHUA H

caMopeau3aluu.
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uu¢possbIe)
pa3iejioB 1 TeEM Konrtpoabnsie  IlpakTnyeckue
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MMOYPOUHBIN IJIAH (KTIN)

n/n

Jara

03.09

Tema ypoka

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalus aToMOB
JAuarnocrtuyeckasi KOHTPoJbHAas padora.

Jlomainee
3ajjaHue

§1

10.09

17.09

24.09

01.10

08.10

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema
xuMmudeckux 31ueMeHToB . 1. Menaeneesa, ux cBsizb C
COBPEMEHHOM TEOPUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB M X COEMHEHUH MO rpynnaM U IepHoJIaM.
3HavYeHHE MEPUOINIECKOTO 3aKOHA i CUCTEMBI
xuMmudeckux 3neMenToB .M. Menaeneesa B pa3Butuu
HAaYKH

CTpoeHue BelecTBa. XUMHUYECKas CBSA3b, €€ BUJIbI;
MEXaHHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3U.
Bonoponnas cBs3b

BanentHoCTh. DnekTpooTpunaTeabHOCTh. CTENEHb
OKHCIIEHUs. BeecTsa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUS

[TonsTHe 0 nUcnepcHBIX cucTeMax. VICTUHHBIE 1
KOJUJIOMJHBIE pacTBOPBL. MaccoBas 10715 BEILIECTBA B
pacTBope

§2

§3

§4-7

§5

§9

15.10

Knaccugukanys u HOMEHKIIaTypa HEOPraHUYEeCKUX
coeMHEeHUN. ['eHeTnyeckas CBsI3b HEOPraHMYECKHUX
BEIIECTB, Pa3IMYHbIX KJIACCOB

§10

22.10

2 yeTBEepPTH

05.11

Knaccugukarus XuMHUUecKuX peakiui B
HEOPraHWYECKON U OpraHU4eCKOM XUMHH. 3aKOH
COXPAHEHHsI MACCHI BELIECTB; 3aKOH COXPAHEHUS U
[IPEBPAILECHNS YHEPTUN IPU XUMHUYECKUX PEAKIMIX

CkopocTtb peakiu. OOpaTuMble peakiuu.
XHUMHYECKOE PAaBHOBECHE

§10

§11

10

11

12.11

19.11

[Tpaktuyeckas padora Ne 1. «BinussHue pa3nndHbIX
(aKkTOpOB Ha CKOPOCTh XMMHUECKON peaKkInm»

OnekrponauTtnueckas aquccouuanus. [lonstue o
BolopoHOM Mokazarene (pH) pactBopa. Peakuuu

Cwm.tetpanp

§13




MOHHOTO 0OOMeHa. ['maponu3 opraHudeckux u
HEOpPraHUUYECKUX BEIECTB

26.11 OKHCIUTEbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
12 [TonsiTre 00 A7EKTPOIIM3E PACIITIABOB U PACTBOPOB §14
coJet
13 03.12 KonTponbras pabota no pazueny «Teopernyeckue §1-14
OCHOBBI XUMHUU
10.12 Meramibl, ux nonoxxenue B [lepuoanyeckoii cucreme
14 xuMuueckux semeHToB 1. . MenaeneeBa u 516
0c00eHHOCTH cTpoeHHs aToMOB. O0mue pusnueckue
CBOMCTBA METAJLIOB
15 17.12 CruaBbl METaJUIOB. DIIEKTPOXUMUYECKHUM AT 516
HANPSDKEHUH METaJIOB
24.12 XHUMHYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPHIA,
16 KaJIWH, KJIbIIUA, MarHui, aJIIOMUHUN) U UX §16
COEeMHEHNN
3yeTBepTH . N
17 14.01 XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX COCAUHEHUI §16
18 21.01 XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COoeTUHEHNN 516
28.01 [Tpaktuyeckas padora Ne 2. "Pemienue
19 Cwm.tetpaap
HKCIIEPUMEHTAJIbHBIX 33/1a4 0 TeMe «MeTamib»"
04.02 Hemeramnsl, ux nonoxxenue B [lepuogunueckoit
20 cucreMe xuMuueckux sjaemeHToB 1. 1. MenaeneeBa u §17
O0COOCHHOCTH CTPOCHHUS aTOMOB
11.02 dusnyeckre cBONCTBAa HEMETAUIOB. AJIJIOTPOIIUS
21 HEMeTaJUIOB (Ha IpUMeEpe KUcaopoaa, cepsl, pochopa §17
U yTIepo/a)
29 18.02 XHMMHYECKHE CBOWCTBA IAJIOTEHOB, CEPBI U UX 517
COCTUHEHUI
23 25.02 XuMHuecKue cBOMCTBa a30Ta, hochopa u ux §17
COCTMHEHUI
24 04.03 XUMHUYECKHE CBOMCTBA yriiepoa, KpeMHHUS U X §17
COCTUHEHUI
o5 11.03 [IpuMeHeHnEe BaXHENIINX HEMETAJIOB U MX §17
COCTUHEHUI
18.03 O06o01IeHre U cucTeMaTU3alus 3HaHUN TI0 TeMe
26 «Hemerannbly. BerauciaeHus mo ypaBHEHUSIM §17
XUMHUYECKUX PEeaKIUi U TEPMOXUMUYECKUE PACUETHI
25.03 [Tpaktuueckas padota Ne 3. «Pemenue
27 Cwm.terpann

AKCIEPUMEHTANBHBIX 3a7a4 1o Teme "Hemerauibr"»




28 4uerBepTh  KoHTposbHas paboTa mo temam «MeTayuib» U §16-17
08.04 «Hemeramib
29 15.04 Heoprannueckue u opraHu4ecKue KUCIOTHI. 518
Heoprannueckue u opraHndeckre OCHOBAHUS
22.04 AMpoTepHbIe HEOPraHNYECKHUE U OPTaHUYECKHE
30 coeanHeHus. ['eHeTHUeCKas CBS3b HEOPraHMYECKUX U §19-20
OpPraHUYeCKUX BEIIECTB
29.04 Poinb xuMun B 00ecrieueHHH SKOJIOTHYCCKOM,
31 HHEPTreTUYECKON 1 MHUIIEBOW O€30MAaCHOCTH, Pa3BUTUU §21
MEIUIIHBI
39 06.05 [TpencraBienust 06 0OLIMX HAYYHBIX MTPUHIIUIIAX §22
MPOMBIIIICHHOTO ITOJIYYEHHS BAXKHEHIITNX BEIICCTB
13.05
YesoBek B MHUpE BEIIECTB U MATEPHATIOB. XUMHUSI U
33 §22,23
3JI0POBbE YEJIOBEKA
34 20.05 PesepBHEIi ypok. O000IICHHE U CHCTEMATH3AIHS 3ajaHue B
3HAHUIL. TeTpagm

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME: 34




HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. Ta6puensa O.C. Xumus. 11 kinacc. ba3oBeiil ypoBeHb: yUeOHUK 15
o0meobpaszoBarenbHbIX yYupexaenui. M. «[Ipocsemienuey, 2018-2020.

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. l'a6puensu O.C. Xumus. 11 xknacc. Knura ans yaurens. M. «lIpocsemienuey, 2018.
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