MMHUCTEPCTBO ITPOCBEIIEHNS POCCUNCKOU ®EJIEPALIMU
MunucrepcTBO 00111er0 U npodeccuoHanbHOro oopazoBanusi PoctoBckoit obmactu
VYnpasnenue obpazoanus PoctoBa-Ha-JloHy

MAOY «JIumeit Ne 11»

«Paccmompenoy
Ha 3aceganuu MO
ITporokon Ne 1
ot 12.08.2024
ITpencenarens MO
Cunopenko E.B.

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

ot 27.08.2024
ITpencenarens HMC
Maii6opona T.A.

[Tpukas Ne 445 ot 31.08.2024

PABOYASA ITPOT'PAMMA

(ID 5437618)
XAMMS

(npeomem)

Yunrensn: I'appuiiosa C.I1.

Kmnace: 11 «A»

KoaundecTBo 4acoB, 3a KOTOpoe peanusyercs padboyas mporpamma: 33 yaca.

3aron 1 yeTBepTh | 2 yeTBEPTH | 3 UeTBEPTH | 4 UETBEPTH Bcero
Bcero 8 8 11 6 33
KoHntposbHbie 0 1 0 1 2
paboThI
[IpakTuueckue 0 1 1 1 3
paboTHI

PoctoBs-Ha-/lony

2024 — 2025 y4eOHblii roa




HHOACHUTEJBHAA 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 @enepanuny,
TpeOOBaHUI K pe3ysibTaTaM OCBOEHMs (eaepanbHOl 00pa3oBaTenbHON MPOrpaMMbl CPEAHErO
obmero oo6pazoanuss (POII COO), npencraBneHHbIX B DeaepalbHOM TOCYAAPCTBEHHOM
obpaszoBatensHOM cTtangapre COO, ¢ yuérom Konuenmuu mnpenojgaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opranusauusax Poccuiickoit @enepanuu, peanu3yroluXx OCHOBHbIE
oOpa3oBaTenbHbIe NPOTPAMMBI, U OCHOBHBIX MOJOXEeHHH «CTpaTerud pa3BUTHS BOCHHTAHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsxenue IlpaButensctea PO ot 29.05.
2015 Ne 996 - p.).

Pabouas mporpamma mno xumuu g 11 «A» kiacca cocTaBjieHa Ha OCHOBe CIEAYIOLIUX
JIOKYMEHTOB:

e  denepanbHblii 3aK0H 0T 29.12.2012 Ne 273-03 «O6 oOpazoBanuu B Poccuiickoit @enepaunny»
¢ yuérom u3MeHeHui, BHecEHHBIX [Ipukazom Munmnpocenienus ot 31.07.2020 Ne 304 (B
penakuuu ot 25.12.2023 Ne 685-D3).

e (OOnactHoit 3akoH «OO0 obOpa3oBanuu B PocrtoBckoit obmactu» ot 14.11.2013 Ne 26-3C (B
penakiuu oT 05.08.2024 Ne 157-3C).

e [Ilpuka3 Munnpocseumenuss «O06 yrBepxaeHun Ilopsaka opraHu3aluu U OCYLIECTBICHUS
00pa30BaTeNbHON [I€ATENbHOCTH IO OCHOBHBIM 00I11€00pa30BaTE/IbHBIM IMporpaMmaMm —
00pa3oBaTeNbHbIM MIPOrpaMMaM HauaabHOTO OOIIEr0, OCHOBHOTO OOIIEro U CpeaHEro ooIero
oOpazoBanus» ot 22.03.2021 Ne 115 (B pemaxuuu IlpukazoB Munnpocseuienus Poccun ot
11.02.2022 Ne 69, ot 07.10.2022 Ne888).

e [Ilpukaz MunucrepctBa mnpocBeuieans P® ot 21.09.2022 Ne858 «O06 yrBepx)aeHUU
denepanbHOTO TEpeyHs y4eOHWKOB, JONYIICHHBIX K WCIIOJB30BAaHUIO TPU  peaTu3aIiu
UMEIOIMX TOCYJapCTBEHHYIO AaKKPEIUTALUI0 O00pa3oBaTelIbHBIX MPOrpaMM HayalbHOTO
o01iero, OCHOBHOrO  O0mIero, cpeaHero  oOmero  0o0pa3oBaHUsI  OpraHU3AIMIMU,
OCYILECTBIIIOUIMMUA 00Pa30BaTEeNIbHYIO JESATEIbHOCTh U YCTAaHOBJEHUS MNPEAETbHOIO CpoKa
UCTIOIB30BaHUSI HUCKIIIOUEHHBIX YYEOHHKOB» C W3MEHEHHSIMH, BHECEHHBIMH TIpPUKa3aMHU
MunncrepctBa  mpocBemenus — Poccuiickoit  @emepammun ot 23.07.2023  Ne556
(3apeructpupoBan MunucrepcTBoM toctuiinu PO 28.07.2023 Ne74502), ot 21.02.2024 Nel119
(3apeructpupoBan MunucrepctBoM roctuituu PO 22.03.2024 Ne 77603) u 21.05.2024 No347
(3apeructpupoBan MunuctepctBoM roctuiiuu PO 21.06.2024 Ne 78626).

e [Ipuxkaz MunucrepctBa mnpocBeuienus Pd ot 18.07.2024 Ne 499 «OO6 yrBepkaeHUu
denepanbHOrO MEpeyHs HJIEKTPOHHBIX 00pa3oBaTelIbHBIX PECYpPCOB, JOMYIIEHHBIX K
UCTIOIB30BAaHUIO TP pealu3aliil  HMMEIOMIMX  TOCYNApCTBEHHYIO  aKKPEIUTAIHIO
00pa30oBaTeNbHBIX MPOrpaMM Ha4yallbHOI'O OOIIEro, OCHOBHOI'O OOILEro, CpeaHero oOILIero
00pazoBaHUN.

o IlIpuka3z MunuctepctBa [IpocBemenus Poccuiickoit @enepammu ot 12.08.2022 Ne732 «O6
YTIBEPXKICHUH (hellepaIbHOr0 TOCYJapCTBEHHOTO OOpa30BaTENbHOIO CTaHAApTa CpEeIHEro
001ero 0Opa3oBaHUs.

e [Ipuxa3z Munnpocsemenus Poccun ot 18.05.2023 Ne 371 «OO6 yrBepkaeHuu ¢eaepaabHOR
00pa3oBaTeNbHON NMPOrpaMMBbl CPEeTHEro 001Iero o0pa3oBaHus» ¢ U3SMEHEHUSIMH OT 1 deBpas
2024 1. Ne 62 u 19 mapta 2024 1. Ne 171.

e Meroauueckre pekomeHnanuu «CucTeMa OLIEHKH JOCTH)KEHUH IUIAHHUPYEMBIX MPEIMETHBIX
pe3yNbTaToB OCBOCHUS yueOHoro npeamera « XUMUS » (2023).



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

e ®decmepanpHas paboyas mporpaMMa BOCIHTAHHSA Il 00IIeoOpa30BaTEIbHBIX OPTraHH3AIMI
(omobpena pemeHueM (QenepaabHOTO y4eOHO-METOJAMYECKOTr0 OOBEIUHEHUS IO OO0IIeMy
o0paszoBaHuio, MPoToko oT 23 uronst 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 UM Mosoaexu" (3apeructpupoBaH MuHUCTEpCTBOM tocTulun 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 «['urueHudeckue HOPMATHUBHI H
TpeOOBaHUs K OOECIEeYeHUIO0 0€30MacHOCTH M (W) OE3BPEIHOCTH I 4YeloBeKa (DaKTOpOB
cpensl obutanus» ¢ n3MeHenussmu ot 30.12.2022.

e QOcHoBHasi oOpa3oBaTenbHasi IporpamMma cpeaHero oOmero oOpa3oBaHUs, YTBEPKIEHHAs
npukazom aupekropa ot 31.08.2024 Ne 444 .

o  Vuebnsiit iian MAOY «Jlumeii Ne 11» ma 2024-2025 y4eOHBIH o1, yTBEPKIEHHBINA TPHKA30M
nupektopa ot 31.08.2024 Ne 444,

e [Jlonoxenue o paboueit mporpamme MAOY «Jluneit Ne 11», yTBepkaéHHOE NpPUKA30M
aupekropa ot 20.08.2024 Ne 380.

e Kanennapupiii yueOnsii rpaguxk MAOY «Jlumeit Ne 11» nHa 2024-2025 yueOHbIN rof,
YTBEPAKAEHHBIN NpuKa3oM qupektopa oT 29.08.2024 Ne 418.

Peanuzanus JIoHCKOTO pernoHaibHOrO KOMIoHeHTa (/[PK) mpouCXOAWT B TE€UEHHUE Io/la B TeMax
POrpaMMBbl, KOTOpBIE MO COJEP>KAHUIO COOTHOCATCS C pernoHanbHoil Tematukoit (10-12% ot
00111er0 KOJIMYECTBA YacOB).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA « XUMMUS »

OCHOBY MOJX0/I0B K pa3pabOTKe MPOrpaMMBbl 10 XUMHH, K ONPEEICHUI0 00IIeH CTpaTeruu
00y4YeHHsI, BOCIIUTAHUS U Pa3BUTHsI O0YJAIOIIUXCS CPENCTBAMH YIEOHOTO TpeMeTa « XUMHUS IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBMJIM KOHLeNTyalbHble nosoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1I€JIeH, CoJiepKaHus, pe3ysbTaToB O0y4eHHs U TpeOOBaHUI K YpOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe  oOpa3oBaHME,  IOJYy4aeMOE€  BBIIYCKHMKaMH  001ieo0pa3oBaTeabHOM
OpraHu3aliy, SBJISIETCS HEOThEMJIEMON YacThl0 MX 00pa3oBaHHOCTU. OHO CIIYKMUT 3aBEpLIAIOIIUM
ATANOM pean3alli Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIFOUEBBIX [IEHHOCTEH, MPUCYIIUX
[IEIOCTHOM CHCTEME XWMHUYECKOTO O00pa3oBaHHA. DTH LEHHOCTH KacaroTcs IO3HAHHS 3aKOHOB
npupozbl, OPMHUPOBAHUS MUPOBO33PEHHUS M OOIIEH KYJIbTYphI YENIOBEKA, a TAaK)KE DKOJOTHUECKU
000CHOBAaHHOTO OTHOILIEHMS K CBOEMY 3/I0POBBIO M NPUPOAHOH cpene. Peanusyercs Xxumuueckoe
oOpa3oBaHue OOyyaroIIMXCs Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHMs CPEACTBAMHU Y4eOHOTO
npeaMera « XUMHS», COAEpKaHNE U MIOCTPOCHUE KOTOPOTO ONPEAEIICHBI B IPOTrpaMMe M0 XUMHUH C
yu€ToM crienn(UKA HAYKH XUMHH, €€ 3HAYCHHS B MMO3HAHWW MPUPOIBI M B MAaTEPUATBHON JKU3HU
o0miecTBa, a TakXke C Y4€TOM OOIIMX IeJed M NPHHLMUIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSTHUE CHCTEMBI CpeIHero 001ero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK HTPaeT O0COOYIO pOJIb B COBPEMEHHOMH
[IUBWIIN3AINN, B CO3JaHMHM HOBOM 0a3pl MaTepHaabHOW KylnbTypbl. OHa BHOCHT CBOW BKJAI B
(dopMHpOBaHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUIEHHUS, B CO3/JaHHE LIEJIOCTHOTO NPEACTaBICHUs 00
OKpY’KaloIleM MHpe Kak O €IMHCTBE MPUPOJBI M YeloBeKa, KOTopoe (popMupyercs B XUMHUHU Ha



OCHOBE NIOHMMAaHUs BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIET0 MUPA, OCO3HAHMS B3aUMOCBSI3H MEXKIY
CTPOCHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JIaCTSMU IIPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C IPYrMMHU €CTECTBEHHBIMU HayKaMH, XUMHUS CTala HEOTbEMJIEMOU
4acTbI0 MUPOBOH KYJIbTYPbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPY/Ja U KU3HU KaXJI0TO YiieHa
obOmiectBa. CoBpeMeHHass XMMHUsI KaKk HayKa cO3uJaTelibHasi, KaKk HayKa BBICOKMX TEXHOJOTHUI
HarpaBJIeHa Ha pelIeHUe TI00aIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBO,
HHEPTeTUYECKOM, MUILEBON, IKOJIOTHYECKON 0€30MaCHOCTH M OXPaHbI 3710POBbSL.

B coorBercTBUM ¢ 0OmMMHU I[ENsIMH W NPUHIUIAMH CpeIHero oOlmiero oobpazoBaHUs
comepxanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIi ypOBEHb M3YyUCHHs) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOMIEKYJIbTYpHYIO IOATOTOBKY OOYYaIOUIMXCS, HEOOXOOUMYI0 UM JUIS
BbIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapnsirolmiuMu peamMeTa « XuMus» SBISI0TCS 0a30Bble Kypehl — «OpraHudeckas XUuMus»
u «OO0m1as ¥ HeoOpraHu4eckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJICPKAHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HayKH: CUCTEMa 3HaHWM 110 HEOPraHUYECKON XMMHUU (C BKIIOYEHHEM 3HAHUM U3
o0mieil xumum) U oprannyeckoil xumuu. GopmMupoBaHre JaHHOW CUCTEMbI 3HAHUI MPU HU3y4YECHUN
npeaMera o0ecreuyrnBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCEr0 MHOr000pasusi BEIIECTB Ha OCHOBE
OOLIMX MOHITHI, 3aKOHOB ¥ TEOPUN XUMHH.

CrpykTypa coaepkanusi KypcoB — «Opranuueckass xumus» u «OOIas U HeOpraHuveckas
XuMHs» chopMupoBaHa B MPOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJIXO0Ja K HM3yYCHHIO
yueOHOro Mmatepuana U OOYCIIOBI€HA HCTOPHUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUU Ha
ONpeAeNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpraHM4ecKOM XHMHM BeELIeCTBa
paccMaTpuBalOTCd Ha YPOBHE KJIACCHUUYECKON TEOpUU CTPOCHUSI OpPraHMYECKHUX COEIMHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKHX M 3JEKTPOHHBIX MPEJICTABICHUNA O CTPOCHHM BEILECTB.
Cenenusi 00 HM3y4aeMmbIX B Kypce BEIIECTBaX JalOTCA B Pa3BUTHH — OT YIJIEBOJAOPOIOB 0
CIIO)KHBIX OHMOJOTMYECKH AaKTHBHBIX COEIMHEHHWHA. B Kypce OpraHMuecKkol XWMHUH TOTYyYaroT
pa3BuTue CcGHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUs TE€PBOHAYAIBHBIE
NPEJCTaBICHNUS O XUMHUYECKOW CBSI3H, KIacCU(UKAIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEAKIIUH.

[Ton HOBBIM yIJaoM 3peHUs B mnpeamere «XuMHsS» 0a30BOro YpPOBHS paccMaTpUBaeTCs
M3YYEHHBIII Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUsA TEOPETUYECKUH MaTepuail |
(akTOJIOrMUECKUE CBEICHHs O BEIIeCTBAaX M XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas ¥ HeopraHW4eckas XUMUs» OOydYaloUIMMCs MPEIOCTABISAETCS BO3MOXKHOCTH OCO3HATh
3HauUEHUE MEePUOJUUYECKOr0 3aKOHA C O0IIETEOPETUYECKUX U METO/I0JIOTMUECKUX MO3UIUH, TITy0xke
MOHSTh UCTOPUYECKOE M3MEHEHHE (DYHKIIMI 3TOTO 3aKOHA — OT 00001Iatoel 10 00bICHSIONIEH 1
MIPOTHO3UPYIOLIEH.

EnvHasg cucreMa 3HaHMH O Ba)KHEHIIMX BELIECTBAX, MX COCTaBE, CTPOEHUH, CBOMCTBAX WU
INPUMEHEHUH, a TaKXKe 0 XMMHUYECKUX PEaKIUsiX, X CYHUIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHHS
jononHsAercs B Kypcax 10 m 11 KiaccoB 2neMEHTaMH  COAEP)KAHMS, HMEIIIUMHU
KyJbTYpPOJOTMUECKHM M MNPUKIAJAHOM XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBSA3M XMMHMHM C JpYI'MMHM HayKaMH, pPAacKpbIBalOT €€ poib B II03HABaTEIbHOM U
MPAKTUYECKON JESITEeIbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCIUTAaHUIO YBAXKEHUS K MpoIeccy
TBOpUYECTBA B 0O0JIACTH TEOPUM U MPAKTHUUYECKUX MPUIIOKEHUN XHMMUHU, TOMOTAIOT BBIMYCKHUKY
OpPUEHTHPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpPOOJEMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIUBATh WH(GOPMALMIO U NPUMEHATh €€ A MONOJHEHUs 3HAHWH, peIieHus
MHTEJJIEKTYaJIbHBIX M SKCIIEPUMEHTAIBHBIX HCCIEI0BaTeNbCKUX 3a/1ad. B menoMm conepikaHue



y4eOHOro mpeamera «XHMHUs» JaHHOTO YPOBHS M3yYEHHs OPUEHTHPOBAHO Ha (hOPMHUpPOBaHHE Y
00YyYalOUIMXCSI MHUPOBO33PEHYECKOM OCHOBBI JJISi TMOHHMaHHS (DUIOCOPCKMX Wi, TaKuX Kak:
MaTepualibHOE €AMHCTBO HEOPraHWYEeCKOr0 M OPraHU4ecKOro Mupa, OOyCIOBIEHHOCTh CBOMCTB
BEIIECTB MX COCTABOM M CTPOCHHEM, II03HABAEMOCTbh IPUPOIHBIX SBICHUN MYTEM 3KCIIEPHUMEHTA U
pelICHHs] TMPOTUBOPEYMII MEXIy HOBBIMH (AaKTaMH W TCOPETHYECKHMMH MPEANOCHUIKAMH,
OCO3HAHUE POJIM XMMHUHM B PCUICHUH IKOJOTMYECKUX IMPOOJieM, a TakkKe HpoOiieM cOepexeHUs
SHEPICTUUCCKUX PECYPCOB, ChIPbs, CO3AaHUA HOBBIX TEXHOJIOTHH B MaTCpuraioB.

B miaHe perieHus 3a1a4 BOCIUTAHHS, PA3BUTHS M COLMAIU3ALUHN O0YYAIOIIMXCS TPHHSATHIC
IpOrpaMMoOil MO0 XHMHH MOJXOAbI K OIPEICICHUIO COJCPKAHUS M IOCTPOCHHUS IpeaMeTa
npeaycMaTpuBaloT (OPMHUPOBAHME YHHMBEPCAJIBHBIX YYEOHBIX [EHCTBUH, HMeEIOIUX 0a3oBoe
3HAYCHUE IS PA3JIMYHBIX BUJOB JIEATEIBHOCTH: pEIICHUs IpobieM, MOUCKa, aHau3a U 00paboTKU
uHOpMaIMK, HEOOXOJUMBIX Ul MPUOOPETEHUS OIBITA MPAKTHYECKOW M HCCIIEIOBATENIBCKOI
JeATEeIBHOCTH, 3aHUMAIONIeH BaXKHOE MECTO B IIO3HAHUH XUMHUHU.

B npakTrke mpenojaBaHus XMMUAU KaK Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, TaK U Ha
YPOBHE CpeIHEero oO0mero oOpa3oBaHMs, NPH OIPEACICHUH COJACPIKATEIbHONH XapaKTePUCTUKH
Hejaeld M3yvyeHHs [peAMeTa HAmpaBICHHEM IIEPBOCTCIICHHOW 3HAYUMOCTH  TPaJUIHOHHO
npusHaércss  GOpMHUpOBaHHE OCHOB XHMHYECKOW HAayKd Kak oOO0JAacTH  COBPEMEHHOTO
€CTCCTBO3HAHUAI, HpaKTH‘-IeCKOﬁ ACATCIIBbHOCTH YCJIOBCKA U KaK OJHOI'O M3 KOMIIOHCHTOB MI/IpOBOf/'I
KynbTypbl. C METOIMYECKONW TOUYKH 3PEHMsS] TAKOW MOAXOJ K OIPEACIICHUIO IeJed H3y4deHus
HpeIMeTa SIBIISICTCS BIIOJIHE OIPaBIaHHBIM.

HEJIM U3YUYEHUSA YYEBHOTI'O ITIPEJIMETA « XUMUSA »

CoriacHO JaHHOW TOYKE 3pEHUs TJIABHBIMU LEISIMU HU3Y4YeHHUs NIpenMera «XuMus» Ha
6azoBom ypoBHe (10 —11 kJ1.) ssBASIOTCS:

e (GopMHpOBaHHME CHUCTEMBbl XHMMHUYECKHMX 3HAHMM KaK BaXHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOW JEXaT KIIOYEBHIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUU XUMHUH, OCBOCHHE S3blKa HAayKH, YCBOCHHE U
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHUE C UCTOPHUEH UX Pa3BUTHSI M CTAHOBJICHUS,

e (GopMHpPOBAHHE W Pa3BUTHE TPEJCTABICHUN O HAYYHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYECKHX peaKiui, HEOOXOMUMBIX il MPUOOPETeHHUS YMEHUN OpPUEHTHUPOBATHCS B
MHUpPE BEIIECTB U XUMHUYECKUX SBJICHHUM, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUUECKONU U
MOBCEHEBHOM KU3HU;

® pa3BHUTHE YMEHUH U CIIOCOOOB JAEATENLHOCTH, CBS3aHHBIX C HAOMIOeHNEM U 00BICHEHUEM
XUMHUYECKOTO JKCIIEPUMEHTa, COOJIOJIEHHEeM TIpaBui 0€30MacHOro oOpamieHus ¢
BEIIIECTBAMH.

Hapsiny ¢ stumMm, comepkarenbHas XapaKTepHCTHKa Iesield M 3a7ad M3y4eHHs MpeaMeTa B
nporpaMMe Mo XMMHH YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMU B
cucTteMe cpemHero oomero oopasoBanus. Cero/Hs B MPEMOJIaBaHUN XUMHUU B OOJIBINCH CTENECHH
OTHAETCS MPEMOYTCHIE MPAKTUISCKON KOMITIOHEHTE COJIepKaHUsI 00yUEHHU s, OPHCHTHPOBAHHON Ha
MOJTOTOBKY BBIMTYCKHHKA 00111e00pa30BaTeIbHON OpraHU3aIliy, BIaICIONIET0 He HA0OPOM 3HAHUU,
a (QYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMHM W YMEHHSMH AaKTHBHOTO TONy4YEHHS
3HAHWI ¥ MPUMEHEHHS UX B peabHOM KU3HU IS PEIICHUS TPAKTUYECKUX 3a]1a4.



B cBs13u ¢ 3THM npu H3y4eHUH IpeaMeTa « XUMU JOMUHHPYIOIIee 3HaYeHHE TPHOOPETaroT
TaKue eI U 337a4M, KaK:

ajanTanus oOydJaromMXCsl K YCIOBUSAM JTMHAMHYHO Pa3BUBAIOIIETOCsS MHpa, (popMupoBaHUEe
UHTEIJICKTYaJbHO Ppa3BUTOH JMYHOCTH, TOTOBOH K CaM000pa30BaHMIO, COTPYJHHYECTBY,
CaMOCTOATENIFHOMY HPUHATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX,
CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHUCM;,

dbopMupoBaHUE Y 00YJAIOIIMXCS KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMITETCHIIUH ), HMCIOIIINX
YHUBEpCAJIbHOE 3HAUCHHWE JUIS Pa3JIMYHBIX BUJIOB JACATEIBHOCTU: pEUICHUS NpolieM, IOHUCKa,
aHanM3a U 00paboTKM WHGOPMAIMH, HEOOXOAMMBIX Ul HMPUOOPETEHUS ONbITa JESTEIbHOCTH,
KOTOpass 3aHUMACT BaAXHOC MCCTO B IMO3HAHHWM XHUMHH, a TaKXKC A OLCHKHU C HOSI/II_II/Iﬁ
HKOJIOTHYECKOM O€30MacHOCTH XapakTepa BIHMSHHUSA BEIIECTB M XUMHUYECKHMX IPOLECCOB Ha
OpraHM3M YeJIOBEeKa U MPUPOHYIO CPEAY;

pa3BUTHE IIO3HABATEIBHBIX HMHTEPECOB, MHTEIUIEKTYalIbHBIX M TBOPYECKUX CIOCOOHOCTEH
00y4aromuXxcsi: CIIOCOOHOCTH CaMOCTOSITETIbHO MPHOOpPETaTh HOBBIE 3HAHUS 1O XUMHH B
COOTBECTCTBUHU C KH3HCHHBIMH HOTp€6HOCT$IMI/I, HCIIOJIL30BaTh COBPCMCHHBLIC I/IHq)OpMaIII/IOHHBIe
TEXHOJIOTUH JJIsl TIOMCKA M aHaIM3a Y4eOHOW M Hay4YHO-TIONMYJSPHOW MH(POPMAIMH XUMHYECKOTO
COZICPIKAHHUS;

(GOopMUPOBAHHE U PA3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJII0JaTeNbHOCTH, COOPaHHOCTH, aKKyPaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOANMBI, B YACTHOCTH,
IpY IJTAHUPOBAHUH U TIPOBEACHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y 0OydJarommxcsi yOexKIEHHOCTH B TYMaHHCTHYECKON HANpaBICHHOCTH XUMHUH,
e€ BaXHOM pOJM B pEIIEHUU TIN00aIbHBIX MNPOOJIEM PpALUOHAIBLHOIO IPUPOAOIOJIB30BAHNUSA,
IMOIMOJIHCHUA DJOHEPICTUYCCKUX PECYPCOB U COXPAaHCHHA IIPUPOAHOI0 paBHOBCCHA, OCO3HAHUA
HEOOXOIMMOCTH OEpEeKHOTO OTHOIICHHS K HMPUPOJE U CBOEMY 370POBBIO, & TaKXKe MPUOOPETEHUS
OIBITA MCHOJb30BAaHMS MOJTYYEHHBIX 3HAHUHU JUIS NPUHATHS TPAMOTHBIX PEUICHUI B CUTyalUsX,
CBA3AaHHBIX C XUMHWYCCKHUMU ABJICHUAMMU.

MECTO YYEBHOI'O IIPEJMETA « XUMHA » B YYHEBHOM IIJIAHE

Ha uzydenune xumun B 10-11 xaccax 0CHOBHOTO cpeHEero o0pa3oBaHus Ha 0a30BOM YpOBHE
B yueOHOM Iu1aHe oTBoauTcs 68 uacos: B 11 kimacce - 34 yaca (1 yac B Henednro).

B 11 knacce «B» B paMkax opraHu3alliy KOHTPOJIS 3a peayin3alueil mporpaMMbl HCTIOJIb3YHOTCS
CII/TYIOIIME BUJIbI MUCBMEHHBIX paboT: KOHTPOJIbHAs paboTa (2), mpakTudeckas padora (3).

Y4eOHas mporpaMMa paccunuTana Ha 34 yaca.

Pabouas mporpamma no kypcy «Xumus» B 11 kiacce «B» coctaBieHa B COOTBETCTBUH C Y 4YeOHBIM
TUTAHOM, KaJeHIapHBIM Y4eOHBIM TpauKOM W pacnHucaHueM ydeOHbIX 3aHsATHi Ha 2024-2025
yueOHbIi Tox M peanu3yerca 3a 33 yaca. CokpamieHue ydeOHOro BpeMeHH Ha 1 dac
KOMIICHCUPYETCS 3a CYeT YIUIOTHEHHS MaTepuaia B TeMe «XWUMHS W JKU3HB» , a HWMEHHO,
o0beMHeHne TeM ypokoB B | yac «HenoBek B MHpe BELIECTB U MAaTE€PHUAJIOB. XUMHS U 3J0POBbE
YEJIOBEKaY.



COJAEPKAHUE YYEBHOI'O IIPEJJMETA « XUMMUA »
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernueckne 0CHOBBI XUMHH

XuMuyeckuil  anmeMeHT. AtoM. Slapo artoma, u30TONBL. JJEKTpOHHas 000JIOUYKa.
DHepreTHyeckue ypoBHU, MOIYpPOBHH. ATOMHBIC opOuTanu, S-, P-, d- smemeHTBl. OCOOCHHOCTH
pacrpesesieHus] 3JEKTPOHOB IO OpOMUTaNsAM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX IEPHOIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuommueckas cucrema XuMuyeckux sieMeHros JI. M.
MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [leproanueckoi cucTeMbl XUMUYECKUX 3JIEMEHTOB
. 1. MengeneeBa ¢ COBPEMEHHOW TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMHU MIPOCTBIX M CJIOKHBIX BEILECTB M0 IPyIIaM U
nepuoaaM. 3Haue€HUE NEPUOINYECKOr0 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XHMHUYECKas CBsI3b. Bujpl XuMuyeckol cBsi3u (KOBaJE€HTHas
HEMoJIsIpHas M NOJSApHasi, MOHHAs, MeTajinueckas). MexaHu3mbl 0Opa30BaHUS KOBAJIEHTHOMH
XUMHUYECKON CBsA3M (OOMEHHBIH M JOHOPHO-aKLENTOpHBINH). BomoponHas cBs3b. BajleHTHOCTB.
DneKTpooTpULATEIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MONEKYJISPHOrO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. [HUIBl KPUCTAIUIMYECKUX pEHIETOK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA
KPUCTAJTIMYECKON PEIIETKU.

[TonsiTue o nucnepcHblX cucreMax. VIcTUHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBas nois
BEILECTBA B paCTBOPE.

Knaccugukaius Heopranndeckux coeavHeHnid. HoMeHknaTypa HEOpraHMYeCKMX BEILECTB.
['eHeTnyeckas CBS3b HEOPraHMUYECKUX BEIIECTB, IPUHAUICKAIINX K PA3INYHBIM KIIACCaM.

Xumuyeckass peakius. Knaccuukanuss XUMHUECKHX pEaKIU B HEOPraHWYEeCKOW H
OpraHMYecKOl XMMHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iIM4yHbIX (akTopoB. OOpaTHMble peaKLUu.
Xumuyeckoe paBHOBecHe. DakTOpbl, BIUSIOUIME HAa COCTOSHUE XHUMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle Hlarense.

OnexTponuTHyeckas aucconuanus. CunbHble W cinalOble snekTposnuThl. Cpeaa BOJIHBIX
pacTBOPOB BEILLIECTB: KUCasl, HEUTpaJIbHAas, IIEJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

OKCHEepUMEHTAIIbHBIE METO/bl M3y4YeHHUS BEIIEeCTB M MX IMPEBpAIICHUN: JEMOHCTpaLus
tabmun «[lepuoanueckas cuctema Xxumuueckux osiemeHToB JI. M. MenneneeBay, u3ydyeHue
MoJeNell  KpUCTALIMYECKUX pPeIETOK, HaOMIoJeHue M ONHCaHWe JeMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMNBITOB (pasfiokeHHWEe NEepOKCHIa BOAOpPOJa B MPHUCYTCTBHM KaTalln3aTropa,
ONpENETIEHUE Cpeabl PacTBOPOB BEIIECTB C ITOMOINBK) YHUBEPCAIBHOTO WHJIMKATOpa, PEaKIHH
MOHHOTO OOMEHa), MpOBEeIEHHE NPAaKTUYECKOH paboThl «BnusHUe pa3nuyHbIX (PAKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIU.

Pacuérnrie 3amaun.

Pacu€rbl Mo ypaBHEHUSM XUMHUYECKHX pEaklUi, B TOM YHUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacué€Thl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAast A0Sl BEILIECTBAY.



Heopranuveckasi xumust

Hemeramnsl. [lonoxxenue HemetaimioB B Ileproanyeckoil CUCTEME XMMHUYECKUX JIEMEHTOB
J. N. MenneneeBa U 0OCOOEGHHOCTH CTpOCHHsSI aToMoB. (DHU3WYECKHE CBOWCTBA HEMETAIIOB.
AJoTponusi HeMeTauIoB (Ha MpUMEpPe KUCIopoia, cepbl, hochopa u yriiepoaa).

XUMHYECKUE CBOMCTBAa BAaXKHEHIIMX HEMETalIoB (TajJoreHoB, cepbl, a3oTa, ¢ocdopa,
yriepojia ¥ KpeMHUs1) U UX COCAUHEHUN (OKCHIOB, KUCIOPOJCOACPKAIIUX KHUCIIOT, BOJOPOIHBIX
COCIMHEHUH).

[IpruMeHeHne BaKHEUIIINX HEMETAIVIOB U UX COCTMHEHUN.

Meramnel. [lonoxenue MmetaisioB B [lepuoauueckoit cucteMe XxuMuueckux syemeHToB . 1.
MengeneeBa. OCOOEHHOCTH CTPOSHUS AJICKTPOHHBIX O0OJIOYEK aTroMOB MeTauioB. OOImume
¢usnueckue cpoiicTBa MetaiioB. CIUIaBpl METAUIOB. DIEKTPOXUMHYECKUN pAJ HANpPsHKEHUH
METaJIOB.

XWMHYECKHE CBOWCTBA BaXXKHEUIIWX META/UIOB (HATPUM, Kaduil, KaJblUA, MAarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCIMHEHUM.

OO6mme cnocoObI MoTyYeH s MeTaIUIOB. [I[puMeHeHne METaIIIOB B OBITY M TEXHHUKE.

DKCIepUMEHTAIbHbIE METO/Ibl U3YUEHHUS BELIECTB U UX MPEBPALICHUIN: U3YYEHHE KOJUICKIUU
«MeTaisl U CIIIaBbl», 00pa3lI0B HEMETAIIOB, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4, HAOI0IeHUE
U OINHUCAaHHUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMNBITOB (B3aUMOJACHCTBUE THUIPOKCUIA
AITIOMUHHMS C pACTBOPAMU KHUCIIOT U IIEJI0UeH, KaueCTBEHHbBIE PEAKIIMU HAa KATHOHBI METAJIOB).

PacuérHrble 3amaumn.

Pacuétel Macchl BemecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wi 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, pacuéThl MacChl (00BEMA, KOTMYECTBA
BEII[ECTBA) MIPOIYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMUA 4 KA3Hb

Ponp xumun B o0ecrieueHUU IKOJIOTUYECKOM, SHEPreTHUeCKOH U MHILNEBOH 0e30MacHOCTH,
pa3BuTUU MeaUIMHEL. [IoHATHE 0 HAYYHBIX METOAAaX IMO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIUH.

[IpencraBnenuss 06 OONUX HAYYHBIX MPUHIMIAX MPOMBIILIIEHHOTO MOTYYEHUS BaXKHEHIIINX
BEILECTB.

YenoBeK B MHUpE BEHIECTB M MAaTE€pPUAIOB: Ba)XXHEMIIME CTPOUTEIBHBIE MAaTEepUabl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPAacKH, CTEKIO, KEepamMHKa, MaTepHalbl ISl DJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHUYECKUE U MUHEPAIbHBIC yI0OPEHHUS.

XuMHsT U 30pOBbE YENOBEKa: IpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX IpPENaparos,
mpaBuiia 6€30MacHOTO UCIOIb30BaHUs MPEnapaToB OLITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexnpenMeTHbIX CBsI3eH NMPU M3y4EeHUHU OOIIed U HeopraHuueckod Xxumuu B 11
KJIacCe OCYIIECTBIIAETCS Yepe3 MCIOIb30BaHNE Kak OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
MOHSATUH, SBISIOMIMUXCSA CUCTEMHBIMU JUISI OTAENBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mre ecTeCTBEeHHO-HAYYHbIE TMOHATHS: HAy4YHBIA (aKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIU3,
CHUHTE3, KiacCUpUKAIMUA, TEPHUOIUYHOCTh, HAOIIOIEHNE, OKCIEPUMEHT, MOJEIHUPOBAHHE,
U3MEpPEHUE, SABJICHHE.

®dusnka: maTepusi, SHEPrusi, Macca, aroM, BJEKTPOH, MPOTOH, HEUTPOH, HOH, H3O0TOI,
PaaMOaKTUBHOCTh, MOJIEKYJIa, DHEPTreTHUYECKHH YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3MUCCKUE BETUYMHBI U €MHUIIBI KX U3MEPEHHUsI, CKOPOCTh.

buonorus: kmetka, opraHmsM, JKocHcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOIBI, TIOJIE3HBIE UCKOIIAEMbIE, TOTIITUBO, PECYPCHI.



TexHoorusa: XUMHYISCKAs MIPOMBIINIIICHHOCTE, MECTAJIIIYPIrusd, IPOU3BOJCTBO CTPOUTCIIBHBIX
MaTcpHraioB, CEIbCKOXO03HCTBEHHOE MMPOU3BOACTBO, MUIICBAA TPOMBINIJICHHOCTD,
q)apMaLleBTI/I‘IeCKaSI MPOMBINIJICHHOCTD, ITPONU3BOACTBO KOCMETUUYCCKUX ITPCIIapaTOB, IPOU3BOACTBO
KOHCTPYKIIHMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA IIPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pE3ylbTaTaM OCBOCHHUS OOyYaroIIUMUCS
IporpaMM CpPeAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero 00pa3oBaHus SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHuUs
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHE:

OCO3HaHHE O0YYAIOUIUMUCA POCCUHCKOM TpakIaHCKONH MISCHTUYHOCTH — TFOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaIOMIMXCSl PYKOBOJCTBOBAaThCSI B CBOCH JEATEIBHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUSI TpeAMeTa «XUMHs» JOCTHTAlOTCI B EIMHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXJIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMU W MPaBUJIAMH ITOBEICHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
ObITa TO3HABATEIBHON M TPAKTHYECKOW JESATETBHOCTH OOYYalOUIMXCS TI0 pealn3aiuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPUHAMATh MOTHUBBI, HAMEPEHWSI, JIOTUKY M apTYMEHTHI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMHU;

yYBa)KEHHsI K IpOIEcCy TBOpYECTBAa B OOJIACTH TEOPHM M TMPAKTHUECKOIO MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HAOJIIOJCHUMH,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TTIONCKOB, TOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,



UHTEpeca M [I03HABATEJIbHBIX MOTHUBOB B IIOJYYCHMH M TOCJIEIYIOIEM aHalu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUA LEHHOCTeH 310pOBOro M 0e30macHoro olpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUS LEHHOCTH MpaBWJI HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOIO 0€30IacHOIo
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HEMpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKON JESITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY HM3Y4YEeHHIO Mpo(deccuil pa3iinyHOro pojaa, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaraM TPYAOBOMl 1eATENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccun U peanu3alnuy COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPUATUS JNEHCTBUI, NPUHOCAIIMX BpEl OKPYXKAaloUIEH NPUPOIHON cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MpeIIpUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHPOBAHHOCTH  MHMPOBO33PEHHsI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroleM
MHUpE KaK O €AMHCTBE IPHUPOJAbI U YEJIOBEKAa, B IO3HAHUM IMPHUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TI00aJBHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOH TIPAaMOTHOCTH: IIOHUMaHHUS CYIIHOCTHM METOJIOB IIO3HAHMI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS 1e7aTh 000CHOBAaHHBIC 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4yeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICI0BaHNE, HAOIIOACHHE, U3MEPECHHE, YKCIIEPUMEHT U JIPyTHUe);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKaTHUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIE YyueOHBIC AEWCTBHUS B IO3HABATEIbHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUeOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEICNATh LENH NeATENbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C TTOCTABICHHBIMU IIEJISIMH;



UCIOJb30BaTh MPU OCBOCHMM 3HAHMW NPHUEMBI JOIMYECKOIO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYUS B PacCMaTPUBAEMBIX SBICHHAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakluud — TpU pPELHICHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pes3yibTar, (popMyaupoBaTb O0O0OOLIEHHS M BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPAaKTUYECKHX 33/1a4, IPUMEHEHHIO PA3IMYHBIX METO/IOB IO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3IUYHBIX BHAOB H (QOPM TPEACTABICHUS, KPUTUUYECCKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh OMBIT MCIOJIB30BAaHHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIA SI3BIK B Ka4yeCTBE CPEACTBA TPH padoTe C XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJiaieHne YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MMO3UIUI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezensist e€ menu M 3aJadd, KOHTPOJIMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JESITENbHOCTH Ha OCHOBE CaMoOaHalu3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOGHHsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHUYECKOW COCTABISIONMICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHPA, POJIU XUMHUU B IMO3HAHUM SIBJICHUU NPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
370POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIOJIArarOUIve
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYeCKas CBsi3b (KOBAJICHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOIHAA),
KpUCTAJUTMYeCKasi  peméTka, THUIBI ~XMMHUYECKHX  pEaKklMid, pacTBOp,  DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAs OUCCOLUALMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccoumanuu, nepuoauueckud 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAaCChl BEIIECTB, 3aKOH COXPAHEHHS W TPEBPAIEHUS DHEPTUU MPU XUMUUYECKHUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE IMOHMMAaHWS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHWYECKUX SBJICHHH,
dakTonornueckrue CBEeJEHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOIb30BAHUH
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEPHBIC NMPU3HAKK TOHSATHH, YCTaHABINBATH
UX B3aMMOCBSA3b, HUCIOJb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IJISi COCTABIICHHS
dbopMya BEMIECTB W ypPaBHEHUH XHMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYH) HOMEHKJIATypy
(IUPAC) u TpuBHMaidbHBIC Ha3BaHHS OTJEIBbHBIX HEOPraHMYECKUX BellecTB (yrapHbId Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEraméHash W3BECTh, MUThEBAs COAa, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHHI OTNIPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,



MeTaJlJIN4ecKasi, BOJOPOJHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJSpHAs, MOHHAs, METAJUIMUECKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILECTB
[0 MX COCTaBY K OINpeAeEHHOMY KIIacCy/TpyIIe coeIuHeHul (IpOoCThie BellecTBa — METaJUIbl U
HEMETaJLJIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE TUAPOKCHIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€pPHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MenzeneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOHMTAIN», «IHEPreTUUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBONCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEMHEHUH MO nepuoaam U rpynnam llepuoguyeckoil CHCTEMbI XUMUYECKHUX AeMeHToB []. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3IUYHbIX KJIACCOB, MOJATBEPKAATh CYILIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYeCKMMM BeEIIECTBAMH C IIOMOLIbIO ypPaBHEHMM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IuYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BeUIecTB, TeIioBoMYy 3(hdexTy peaxiuw,
M3MEHEHUIO CTENIEHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKLIMU, YHaCTHIO KaTalln3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS pEaKLUUi pa3InYHbIX TUIIOB, IIOJHBIE
U COKpallEHHBbIC YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUMTHIBAs yCIOBHS, MPU KOTOPBIX 3TH
peakLUMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, IOATBEP)KIAIOIINE KaueCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJHBIX PACTBOpPaX HEOPTaHUUECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIBHO-BOCCTAaHOBHUTEIBHBIX
peakuuii oCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTrO0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3neiicteus (npunuun Jle llatense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepu30BaTb XMMHUYECKHE TMPOILIECCHI, JEXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
npecTaBieHui 00 OOIMIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpodiieMaX XMMUYECKOIro
IIPOU3BOCTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCIEHUS C MCIOIb30BAHUEM TOHATHUS
«MaccoBasi JI0Nisl BEILECTBA B PacTBOpe», OOBEMHBIX OTHOLIECHUH Ta30B NMPU XHUMHUYECKHUX
peaKIMax, Macchl BEIIeCTBAa WM 00BbEMA ra3oB MO M3BECTHOMY KOJIUYECTBY BEIECTBa, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIUIOBOro 3(PQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPaHEHHsI MACCHI BELIECTB, IPEBPAILICHNS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;



c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNW SKCIIEPUMEHT
(paznokeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTajlM3aTopa, ONPEICIICHUE CpPEIbl
pPacTBOPOB BELIECTB C MOMOIIBIO YHUBEPCATHHOI'O MHIUKATOPA, BIMSAHUE PA3IMYHBIX (PaKTOPOB
Ha CKOpPOCTb XUMUYECKOH p€aknun, pC€akKimuu HOHHOI'O O6MeHa, KauC€CTBCHHBIC PCAKIIUMKW Ha
Cy.]'IB(baT-, Kap60HaT- " XJIOpUA-aHUOHBbI, HA KaTUOH aMMOHUA, PCHICHUC OKCIICPHUMEHTAIBHBIX
3aga4d I10 TeMaM <<MeTaHJIBI>> nu «HeMeTaHHH») B COOTBCTCTBUU C HpaBI/IJIaMI/I TCXHUKHN
0€30I1aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOPaTOPHBIM 000PYOBAHUEM, MIPEICTABIISATH
pe3ynbTaThl XHUMHYECKOTO SKCIEpHUMEHTa B (OpME 3alucu YpaBHEHHUM COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIMPOBATH BHIBOJBI HA OCHOBE THX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0O HH(OPMALHUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBAa MAacCOBOM KOMMyHHKauuu, HHTepHeT u
ApYTHUX);

c(hOpMUPOBAHHOCTh YMEHUW COOJIOMATh TMpaBUia JKOJOTHYECKH IIEIecCOo00pa3HOro
IIOBCACHHUA B 6BITy 158 TPYI[OBOﬁ NCATCIIBHOCTU B LCIIAX COXpaHeHI/ISI CBOCIoO 3I[0p0BB$I 158
OKpYKarolllel NPUPOJHOM CPEIbl, OCO3HABATH OMACHOCTh BO3JACHCTBHUS HA KUBBIC OPraHU3MBI
OHpe,I[eJIéHHHX BCIICCTB, IOHKUMasA CMBICI IIOKa3aTCIA HI[K, MMOSACHATH Ha IMPpHUMEpax CIOCOOBI
YMCHBIICHUS U MTPEAOTBpALICHUS UX BPECAHOTO BOSﬂeﬁCTBHH Ha OpraHu3M 4YCJI0BCKaA,

JUUIA 06yanOIHHXC$I C OFpaHI/IquHI)IMI/I BO3MOXHOCTSIMHA SIlOpOBI)SII }IMGHI/Ie HpI/IMerlTI)
3HAHUSA 06 OCHOBHBIX IIOCTYHHI)IX METOAAaX IMTO3HAHUA BECIICCTB U XUMHUYCCKUX ﬂBJIGHPIfI;

JJIA  CICIIBbIX H CJ18.6OBI/II[}II_HI/IX 06y‘laI-OHH/IXC}IZ YMCHHE HCIIOJIB30BATh peJ’Ibe(bHO-
TOUCUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gpopmyit.

OcHoOBHbBIE BHUADbI 1€ATECJIbHOCTH YIYalIUXCHA HA YPOKeE

Ha ypokax XxumuM ydamuecss MOTYT 3aHMMATbCs Pa3JIMYHBIMM BHJIAMU ACSITEIBbHOCTH,
KOTOpBIE CIIOCOOCTBYIOT YCBOCHHMIO MaTepHajia M Ppa3BUTHIO HAYYHOTO MBIIUIEHHUS. Bor
OCHOBHBIE BU/JIbI IEATEIBHOCTH:

1. Caymanue u BocnpusTHe HHpoOpManMM. Ydyalyecs CIymawT OObBICHEHUS
YUUTEINS], BOCOPUHUMAIOT HOBBIE TEMBI U KOHLEMIIMH, 33JaI0T BOIIPOCHI.

2. Padora ¢ yyeOHUKaMU M JPYTMMH HCTOYHUKaMu. YUreHue yyeOHOro marepuana,
U3y4eHHE CIPAaBOYHBIX M3/IaHUM U HAYUHBIX CTaTel NI yriiyOJieHHs 3HAHUH 110 TeMe.

3. IpakTnueckue 3anaTHs. [IpoBeneHne 1ab0paTopHbIX pabOT U IKCIEPUMEHTOB, T'1E
ydaliecsi MOr'yT Ha NPaKTUKE IPOBEPUTh XUMUYECKUE 3aKOHBI U TEOPHH.

4. IIpodaemHoe pemenne. Pemenne 3a1a4 U pacueToB, KOTOPbIE TOMOTAIOT IPUMEHSATH
TEOPETUYECKHE 3HAHMS K IPAKTUYECKUM CUTYaLUIM.

5. I'pynnoBble npoekTbl U 00cyxaeHusi. Pabora B ManbIX Ipymnmax, o0CyXJIeHue
BOIPOCOB, 0OMEH MHEHUSMH 110 XUMUUYECKUM SBJICHUSM U SKCIIEPUMEHTAM.

6. IlonroroBka u npoBeaeHue npeseHraumii. [loaroroska u npeacraBiIeHUe MPOEKTOB
WINA JIOKJIAZIOB 1O BBIOPaHHBIM Te€MaM, YTO Pa3BHUBAET HAaBBIKU MYOJIMYHOIO BBICTYIUICHUS U
paboThI ¢ HHGOpPMAITHEH.

7. Hcnoab3oBaHWe TeXHOJMOrui. IIpuMeHeHHE KOMIBIOTEPHBIX CHUMYISATODPOB,
BUJICOMATEPHUATIOB U IPYTUX HUGPOBBIX PECYPCOB LIS WIUTIOCTPALIMN XUMUYECKHUX SBJICHUIA.

8. IlpoBeaenmne mucciaenoBanmii. CaMOCTOATENBHOE WINM TPYNIOBOE MCCIEAOBAHNE
ONpeAeNEéHHBIX XUMHUYECKUX SBJIIEHUH, UYTO pa3BUBAE€T KPUTHUECKOE MBIIUIEHUE W
MCCJIEIOBATEIbCKNE HABBIKH.

9. Peduiexkcuss M camMoouleHKa. YUYEHUKU AaHAJIU3UPYIOT CBOM mporecc oOydeHus,
BBISBIISIIOT ClIa0ble U CHJIbHBIE CTOPOHBI, CTaBAT LIEH IS AaJbHEUIIETro pa3BUTHS.



Ot BUIbl JCATCIBHOCTU IIOMOTalOT YydalllUMCS AKTUBHO YYdaCTBOBATL B yqe6HOM
mporiecce, aenas ero 6ojaee HHTEPECHBIM U () PEKTUBHBIM.

Opranuszanusi NPOEKTHOM M MCCJIEI0BATEIbLCKOM 1eATeJIbHOCTH YHAMXCS

[IpoexTHast wuccnenoBaTeNbcKas JEATENbHOCTh YYallUXCs IPOIKMCaHa B CTaHIapTe
oOpazoBanus. IIporpammbl Bcex HIKOJIBHBIX IPEIMETOB OPUEHTUPOBAaHbl HA JAHHBIM BUJ
nesaTenbHOCTH. IIpoekTHas AeATeNbHOCTh y4allluXcs CTaHOBUTCA Bce 0oJiee aKTyalbHOHW B
COBpeMEHHOM mnenaroruke. M 3T1o He ciyuyaiiHO, BeAb HMMEHHO B IIPOLIECCE IPaBUIIbHOMN
CaMOCTOSITENIbHOW DPabOThl HaJ CO3/laHUEM IIpOEeKTa Jydille Bcero (opmupyercs KyjbTypa
YMCTBEHHOI'O TpPYy/Ja YYEHUKOB. A IIOBCEMECTHAs KOMIIBIOTEPHU3ALMS I103BOJSET KaKIOMY
yuuTeno Oosiee TBOPUECKM MOAXOIUTh K pa3padOTKEe CBOUMX YPOKOB, a TakKe CJeNaTh
o0pa3oBaTenbHBIN Tporecc 00jiee HHTEPECHBIM, Pa3HOOOPa3HBIM M COBPEMEHHBIM.
WHCTpYMEHTOM JOCTHKEHHS IUIAHUPYEMBIX JMYHOCTHBIX, METAlpPEAMETHBIX M HPEIMETHBIX
pe3yJbTaTOB SBISIOTCS YHHBEpCAJbHBIE y4yeOHbIe JeWcTBUS. OQPQPEKTHBHBIM METOJIOM
CHUCTEMHO-/IEATEIIbHOCTHOT'O MOIX0a ABISETCA IPOEKTHAS JEeSITEIbHOCTD.

[IpoekTHast NEATENBPHOCTh SBISIETCS YaCTBIO CAMOCTOSTENBHOW pabOThl  ydalluXcs.
KadyecTBeHHO BBINONHEHHBIH HPOEKT — 3TO MO3TalHOE IUIAHUPOBAHUWE CBOUX JIEHCTBHIA,
OTCIIC)KMBAaHUE pE3yJlbTaTOB CBOE€Hl pabotbl. IlpoekTr — BpemeHHas IiesieHanpaBlIeHHAs
JeSITeIbHOCTh Ha MOJIyY€HUE YHUKAJIBHOIO Pe3yJibTaTa .

[lenb MpPOEKTHO-UCCIIENOBATEIBCKON AEATEIbHOCTU y4yaluxcs B pamkax HOBbIX PI'OC:
dopMHpoBaHHE  YHMBEpCAJIbHBIX  yueOHbIX  jedcTBMM.  Mcmosib30BaHME  IPOEKTHO-
UCCJIEIOBATEIbCKON JEATEIbHOCTH HA YpOKax M BO BHEYPOUHOM JESTENbHOCTH SBIISETCS
CpeAcTBOM (pOPMUPOBAHUS YHUBEPCAIbHBIX YU€OHBIX I€HCTBUI, KOTOPBIE B CBOIO OYEpE/ib:

e 00ecrneynBalT ydalleMycCs BO3MOXHOCTb CaMOCTOSITEJIBHO OCYIIECTBISATH JESTENbHOCTD
yU€HUs,

® CTaBUTh y4yeOHbIC LIEJM, UCKaThb U HCIOJIb30BaTh HEOOXOJUMBIE CPEICTBA M CIOCOOBI MX
JIOCTUKEHMUS,

e yMeTh KOHTPOJMPOBATH U OILICHUBATh YUEOHYIO IEATEIbHOCTD U €€ PE3YJIbTaThl;

® CO3JAIOT YCIIOBUS Pa3BUTHs JINYHOCTU U €€ CaMOPEaIN3allii HA OCHOBE «YMEHMSI yUUTHCS»
Y COTPYIHHUYATH C B3POCIBIMU U CBEPCTHUKAMH.
YMeHue yauThcs

e oOecrieyuBaeT JMYHOCTH TOTOBHOCTb K HEMNPEPHIBHOMY OOpa30BaHUIO, BBICOKYIO
COLMANIbHYIO U TPOPECCHOHATIBHYIO MOOMIIBHOCTB;

e 00ecrneynBaroT yCIEUIHOE YCBOGHNE 3HaHUM, YMEHUI U HaBBIKOB;

e (¢dopMHpOBaHME KApTUHBI MHpaA, KOMIIETEHTHOCTEH B J00ON mpeaMeTHON o0nacTu
MO3HAHUS.

K Ba)XHBIM MOJIOKUTENBHBIM (aKTOPaM MPOEKTHOH 1€ATETbHOCTH OTHOCSTCS:

® [IOBBIIIEHNWE MOTHBALIUY YUYAIIUXCS IPU PEILICHUH 3a]a4;

® pa3BUTHE TBOPUECKUX CHOCOOHOCTEH;

® CMEUICHME AaKIeHTa OT HWHCTPYMEHTAJIBHOIO IOAXO0Ja B  PpEUIEHMM 33aJad K
TEXHOJIOTHYECKOMY;

e (QopmupoBaHUE UyBCTBAa OTBETCTBEHHOCTH;

® CO3JaHUE YCJIOBUH I OTHOIIEHUH COTPYIHUYECTBA MEXKAY YUUTENEM U yUallluMCS .

OCHOBHOM TPUHIMI pabdOThl B YCIOBUSX MPOEKTHON NEATENHbHOCTH — OIepexkaroliee
CaMOCTOSITEIbHO€ O3HAKOMJICHHE IIKOJbHUKOB C YYE€OHBIM MaTepHAIOM W KOJUICKTHBHOE
oOCyXJIleHHE Ha YypoKaxX TOJNyYEeHHBIX pe3yJlbTaTOB, KOTOpble OGOPMISIOTCS B BHJE
onpezeneHud U TeopeM. B 3TOM ciyyae ypoK MOJHOCTBIO YTpPauMBaeT CBOM TPaJWLIMOHHbBIE



OCHOBAHHUSA U CTAHOBUTCSA HOBOW (hOpMOIi OOIICHUS YUUTENS M YYaIMXCs B TJIaHE POU3BOCTBA
HOBOTO JJI1 YYCHUKOB 3HAHMS.

Turner SaHaHHﬁ, npeajara€MaiX y4H€CHUKaM B XOA€ IIPOCKTaA:

MPAKTUYECKHUE 3aJaHusl (M3MEpPEHUs, YEepPUEHUS] C IMOMOIILI0 YEePTEIKHBIX HHCTPYMECHTOB,
pa3pe3aHusi, CCHOaHHs, PUCOBAHUS U JIp.)

MPAKTUYECKHE 3aJ1a4M — 3a7a4d IPUKIIATHOTO XapaKTepa;

npoOJIEeMHBIE BOTNPOCHI, OPHCHTHPOBAaHHBIE Ha (POPMUPOBAHWE YMEHUH BBIIBUTATH
TUTIOTE3bl, OOBSICHITH (DAKTHI, 000CHOBBIBATH BHIBOIBI;

TEOPETUYECKHE 3aJlaHds Ha IOMCK W KOHCIEKTHpPOBaHHWE HWHGOpMALMH, €€ aHaJIH3,
0000111eHNE U T.II.;

3a/1la4il - COBOKYITHOCTH 3aJlaHWii Ha HCIIOJIb30BaHHWE OOMIMX JUISI HUX TEOPETUYECKHUX
CBEJICHUIA.

OCHOBHBIC 3TaIIbI opraHu3anun HpOGKTHOﬁ ACATCIIBHOCTH yUallIuXCA .

1. IloaroroBka K BBHIIOJIHEHHIO MpoeKkTa ((popMupoBaHue rpyrmil, Belgada 3aaaHuid. Beioop
TEeMbl M II€JIeH MPOEKTa; OMNpE/esIeHHE KOIWYEeCTBA YYAaCTHHKOB IPOEKTa). Yuamuecs
O0OCY)XIAal0T TEeMy C Yy4YHUTEIeM, MOJIYy4aloT NpHU HEOOXOAMMOCTH JIOTIOJHHUTEIBHYIO
UH(POPMALINIO, YCTAaHABIUBAIOT LIEIH: YIUTEIb 3HAKOMUT YYAIIUXCSI C CYThIO MMPOEKTHOU
JeATEIbHOCTH, MOTHBUPYET YYaIlUXCsl, IOMOTAET B TIOCTAHOBKE IICTICH.

2. IlnanumpoBanue paboThl (pacmpenencHue OOS3aHHOCTEH, OIpeaeieHue BpPEMEHH
UHIUBUAYaJIbHOW paboThl). OnpezneneHre HCTOYHUKOB HMH(pOpMAIMM; IUIAHWPOBAHUE
croco0oB cOopa U aHanu3a WHPOPMAIMH; TUTAHUPOBAHUE UTOTOBOTO MPOAYKTA ((hOpMBI
NPE/ICTaBICHUSL PE3YNbTaTa): BBIIYCK Ta3eThl, YCTHBIA OTYET C JEMOHCTpaluen
MaTepHaJoB U JAPYruX; YCTAHOBJICHHE KPUTEPHEB OILCHKH PE3yJbTAaTOB; paclpeaeicHue
0053aHHOCTEH Cpeln WICHOB KOMAHJIBI: Y4Yalluecs BbhIPA0ATHIBAIOT IUIAH JCHCTBHIA;
YUUTEIb MPEAIaracT uaeH, BBICKa3bIBACT MPEAOI0KEHNUS, ONMPEICISET CPOKUA PAOOTHI.

3. HccnenoBanme: ydvammuecss OCYIICCTBISIOT IIOMCK, OTOOp M aHANM3 HYKHOU
MH(pOpMallUU; SKCHEPUMEHTUPYIOT, HAXOAAT MYTH PEUICHHs BO3HUKAIOMIUX MpOoOseM,
OTKPBIBAIOT HOBBIE IS ce0sl 3HAHUS, YUUTEIh KOPPEKTUPYET XOJ BBITIOJIHEHUS paOOTHI.

4. OOoOmeHne pe3yabTaTOB: ydaliyecss O0000IIAlOT MOJIY4YEHHYI0 HHG(OpMAIHIo,
(GopMyIHUPYIOT BBIBOABI M OPOPMIISIOT MaTepual Ui IPYyIIOBOM Mpe3eHTalNH.

5. IIpe3enTamusi (OTYET KaXKIOW TPYIIBI WM YYCHUKA OCYIICCTBIISIETCS 1O OKOHYAHUU
IPOEKTA).

6. OuneHka pe3yabTaTOB MPOSKTHOM JEITEILHOCTH U MOABEJICHUE UTOTOB: KaXK/IbIH YICHUK
OLIEHUBAET XOJl U pe3yiabTaT COOCTBEHHOW NEATEIbHOCTH B IpyIIe, Kaxjaas padouas
Tpy1ia OOCHUBACT ACATCIbHOCTh CBOUX YYACTHUKOB; YUUTCIIb OLCHUBACT ACATCIBHOCTD
KaXJI0r0 y4YeHHKa, MOJBOJUT HTOI'M MPOBEACHHOW YydalluMHcs paboOThl, OTMeYaer
yCIIEXH KaXKI0TO.

BbINyCKHUK HAYYUTCS:

TUTAHUPOBATH U BBIMIOJIHATH YU€OHOE UCCIIEIOBAaHUE M YIEOHBIN MPOEKT, UCTIOIb3YsI MOJIEIH,
METOJIbI ¥ IPUEMBI, aJIEKBaTHBIE UCCIIEeyeMOU TTpodiieMe;

BBIOMPATH W UCIIOJIH30BAaTh METO/IbI, PEJICBAHTHBIE paccMaTpuBaeMou mpodieme;
paciio3HaBaTb WU CTaBUTHb BOIIPOCHI, OTBCTBI Ha KOTOPBIC MOTYT OBITH IMMOJIYYCHBI IMyTEM
HAy4YHOT'O HCCIIEOBaHUs, OTOMpATh aaeKBaTHBIE METOJbI MCCIEIOBaHUsA, (HOPMYyIUPOBATH
BBITEKAIOIINE U3 UCCIIETOBAHNS BBIBOJIbI;

HCIIOJIB30BAaTh TAKME MAaTEMATUUCCKUE MCTOABI N IPUEMBI, KaK a6CTpaKHI/I$I n nacajiun3anusd,
JIOKa3aTelIbCTBO, JOKAa3aTeIbCTBO OT MPOTHUBHOTO, JOKAa3aTeIbCTBO IO AHAJOTHUH,



OIPOBEPKEHUE, KOHTPIIPUMEP, MHIYKTUBHBIC U ICAYKTUBHBIC PACCYKICHHUS, TOCTPOCHUE U
UCTIOTHEHUE arOPUTMA;

UCMOJIb30BaTh TaKHE CCTCCTBCHHOHAYYHBIC METOJIbl W MPHEMbI, KaK HaOJIOJCHHE,
[IOCTAaHOBKA  NPOOJIEMBbI,  BBIJBIDKEHHE  «XOPOMIICH  THUIOTE3bl»,  KCIICPHMEHT,
MO/JICIIMPOBAHKE, TCOPETUYECKOE OOOCHOBAaHUE, YCTAHOBJICHHE TPAHHIl MPUMEHUMOCTH
MOJICIIH/TCOPUH;

UCIIOJIb30BaTh HEKOTOPBIC METOJIbI MOJyYCHHs 3HAHUH, XapaKTEPHbIC Ui COLUAIbHBIX U
UCTOPUYCCKMX HAyK: IIOCTAHOBKA TMPOOJIEMBbI, OIPOCHI, OIKCAaHHE, OOBJICHECHHUE,
UCIIOJIb30BaHUE CTATHCTUYECKUX JAHHBIX, HHTEpIpeTalys (pakTos;

SICHO, JIOTUYHO M TOYHO U3JIaraTh CBOIO TOYKY 3PCHHS, MCIIOJIb30BaTh S3BbIKOBBIC CPE/ICTBA,
aZiecKBaTHBIC 00CyKIaeMoii mpobieme;

OTaMYaTh (HAaKThI OT CY)KJICHHIA, MHCHUH U OIICHOK, KPUTHYECKH OTHOCHTHCS K CYXJICHUSM,
MHEHHSM, OIIEHKaM, PEKOHCTPYUPOBATh HX OCHOBaHUS;

BUJICTh 1 KOMMEHTHPOBAThH CBSI3b HAYYHOT'O 3HAHUS U IEHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX
CYXJICHUH MPH MMOJIyYCHUH, PACTIPOCTPAHCHUHU U IPUMEHCHUN HAYYHOTO 3HAHUS.

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYHUUMDbCA?

CAMOCMOAMENLHO 3A0YMbIBAMb, NIAHUPOBAMb U BbINOJHAMbL YYeOHOe UCCIe008aHuUe,
V4eOHbIUL U COYUATLHBLU NPOEKNL,

UCNONB308aMb 002A0KY, 03apeHUe, UHMYUYUIO,

UCNONIL308AMb HEKOMOPble Memoobl NOJYYEHUsI 3HAHUU, XapaKmepHvle Ol COYUATbHBIX U
UCTMOPUYECKUX HAYK. AHKeMUposaHue, MOOeIuposanue, ROUCK UCHOPUYECKUX 00pa3yos;
UCNONB3068AMb  HEKOMOpble Npuemvl Xy00HCeCMEEHHO20 MNO3HAHUS MUpA: Yelo0CmHOe
omoobpadiceHue mMupa, 00pa3HOCmb, Xy00IHCECMBEHHDI BbIMbICE], OP2AHUYECKOe eOUHCMBO
00we20, 0cOOEHH020 (MUNUYHO20) U eOUHUYUHO20, OPUSUHATLHOCTDb,

YeNeHanpasieHHo U OCO3HAHHO pA36UBAMb C8OU KOMMYHUKAMUBHbIE CHOCOOHOCMU,
0CB8aUBaAMb HOBbIE SA3bIKOBbIE CPEOCEA;

0CO3HABAMb CB0I0  OMBEMCMEEHHOCMb 34 O0CMOBEPHOCMb NONYYEHHbIX 3HAHUL, 3d
Kauyecmeo 8bINOJIHEHHO20 NPOEKmA.



TEMATHYECKHH IJTAH

Ienesbie npuopurtersl BocnuTanus 1ias COO:
co3JlaHue OJaroNnpHsTHBIX YCIOBUH [UId NPHOOPETEHUs IIKOJbHHUKAMM OIBITA OCYIECTBIICHUS
COLIMAJIbHO 3HAYUMBIX JIET:

1.
2.

o 01~

oo

1

OTIBIT JIeJI, HAIIPABJICHHBIX Ha 3a00Ty O CBOEH CEeMbE, POJHBIX U OJM3KUX;

TPYZOBOH OMBIT, ONBIT Yy4aCTUs B IPOU3BOJICTBEHHON MTPAKTHUKE;

. OIIBIT JIEJI, HAIIPABJIEHHBIX HA I0Jb3y CBOEMY POJHOMY TOPOAY WM CEy, CTPaHE B LEJIOM, OIBIT
JeSITeNIbHOTO BBIPQXKEHUS COOCTBEHHOM IpayKIaHCKOM MO3UIUY;

. OIIBIT IPUPOJTOOXPAHHBIX JETT;

. OTIBIT pa3pelIeHNs] BOSHUKAIOMINX KOH(GIUKTHBIX CUTYAIMi B IIKOJIE, JOMA MIJIA Ha YJIHIIE,

. OTBIT CAaMOCTOSITEILHOTO NMPHOOPETEHUSI HOBBIX 3HAHUH, MPOBEACHHUS HAYYHBIX HCCIICIOBAHUMH,
OMBIT ITPOEKTHOM I€ATEIHOCTH;

. ONBIT HM3YYEHMS, 3aUIUThl U BOCCTAHOBJICHUS KYJIbTYPHOTO HACJIEAMS YEJIOBEYECTBA, OIBIT
CO3/1aHUS COOCTBEHHBIX IPOU3BEICHUN KYIbTYPHhI, OMBIT TBOPYECKOTO CAMOBBIPAKEHNUS;

. OTIBIT BEACHUS 37J0POBOTO 00pa3a JKU3HU U 3a00THI O 3I0POBHE APYTUX JIOJICH;

. OMBIT OKa3aHHUS TIOMOIIM OKpYKalomuM, 3a00Thl O MalbllllaX WIA TOXWIBIX JIOAMX,
BOJIOHTEPCKHUH OIBIT;

0. ombIT caMOMO3HAHMS W CaMOaHalM3a, OMBIT COLMAIBFHO MPHUEMIIEMOTO0 CAaMOBBIPAKEHUS H

caMopealIn3aluu.

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3eioB M TeM Kontpoabubie  IlpakTunueckue
n/n Bcero o0pa3oBaTe/IbHbI
NMPOrpaMMbl padoThI padoTbI
e pecypchbl

Paszgea 1. Teoperuueckue 0CHOBbI XUMUM

CTpoeHHe aTOMOB. http://www.alhi
[epuonuieckuii 3aK0H mik.ru
11 u [Tepuonuyeckast 3 http://chemistry-
' CHCTEMA XUMHYECKHX chemists.com/in
snemenToB /1. U. dex.html
Menneneena
http://www.drof
CrpoeHue BeliecTna.
1.2 Mmuoroo6pasue 4 a-ventana.fu
' http://1septembe
BEIIIECTB
r.ru
http://www.drof
a-ventana.ru
1.3 X 6 1 1
MMREELIHS peaidian http://1septembe
r.ru
Hroro no paszneny 13

Pa3nea 2. Heopranuyeckasi Xumust




http://www.drof
a-ventana.ru

2.1 M 6
CraLIH http://1septembe
r.ru
2.2 Hewmerayuiet 9
http://schoolbase
.ru/articles/items
CBs3b ..
HCOPTraHNYCCKHUX U /lelya
2.3 o FEHH%CKHX 2 http://www.peri
BS eotn odictable.ru
H http://webeleme
ntes.com
Utoro no pazneny 17
Pa3pen 3. Xumus 1 ;Ku3HbL
http://www.drof
a-ventana.ru
3.1 X 4
VIMITL H KU HD http://1septembe
r.ru
Uroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




MMOYPOUHBIN IJIAH (KTIN)

n/n

Jara

05.09.24

12.09.24

19.09.24

26.09.24

Tema ypoka

XUMUYECKUN 3JIEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTypalus aToMOB
JmnarHocTuyeckan KOHTponbHasA pabora.

[Tepuoanueckuii 3akoH u [lepronnueckas cucrema

xuMuueckux 3yemMenToB 1. . MenaeneeBa, ux CBS3b C

COBPEMEHHOM Teopuel CTPOEHHS aTOMOB

3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB XUMHUUECKHX

QJICMCHTOB M UX COG,I[I/IHCHI/Iﬁ 110 IpyHlIiaM U nepuoaam.

3HaucHUE INEPUOAUICCKOI'O 3aKOHA U CUCTCMbI

XAMUYecKux 3neMeHToB /.M. MenjeneeBa B pa3BUTUH

HayKH
Crtpoenue BelecTBa. XMMHUUYECKas CBS3b, €€ BUJIBL;
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

Jlomainee
3ajjaHue

§1

§2

§3

§4-7

03.10.24

BanentHocts. DnekTpooTpunareabHOCTh. CTENeHb
okucieHus. BemecTBa MosieKyJIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

§5

10.10.24

[TonsTne 0 nHcnepcHbIX cucTeMax. ICTUHHBIE 1
KOJJTOUJHBIE pacTBOPBL. MaccoBas J10J1s1 BEIIECTBA B
pactBope

§9

17.10.24

24.10.24

2 yeTB
07.11.24

Knaccudukanus u HOMEHKIATypa HEOPraHUIECKUX
coeMHEHMNI. | 'eHeTnYecKas CBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

Knaccudukanus XuMHUECKUX peakiuil B
HEOPraHWYECKON U OpraHU4eCcCKOl XUMHH. 3aKOH
COXPAHEHHUsI MAcChl BEUIECTB; 3aKOH COXPAaHEHUs U
MIPEBPAIICHUS YPHEPTUU TTPU XUMHUECKUX PEAKIIHIX

CkopocTtb peakiu. OOpaTuMble peakui. XUMHYECKOe

paBHOBECHE

§10

§10

§11

10

14.11.24

[TpaxTuueckas padota Ne 1. «Brnusaue pa3innaHbIx
(haKTOpPOB HA CKOPOCTh XUMHUYECKON PEAKITAN

CMm.TeTpans

11

21.11.24

DnekTponauTHueckas auccoruanus. [lonstue o
BoZIopoAHOM Toka3zatene (PH) pactBopa. Peakmmm
HOHHOTO oOMeHa. ['uapon3 opraHu9IecKux 1
HCOPTaHNYCCKUX BCIICCTB

§13




28 .11.24

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE pCaKkmuu. ITousTHe

12 §14
00 2JIEKTPOJIN3E PACIUIABOB M PACTBOPOB COJICH
13 05.12.24 KoHntposbhas padota mo pa3aeny «TeopeTudeckue §1-14
OCHOBBI XUMHUU
Meramisl, ux nonoxxenue B [lepuoandeckoit cucreme
14 12.12.24 xuMu4ueckux snemenToB J[. . Menpaeneesa u 516
0COOEHHOCTH CTpoeHus aromoB. O0mue pusnueckue
CBOIICTBa METaJIOB
15 19.12.24 CriaBbl METAIIOB. DJIEKTPOXUMUYECKUH P 516
HAIPSDKEHUH METalIOB
16 26.12.24 XUMHYECKHE CBOWCTBA BaXKHEHIIINX METaIOB (HATpHil, 516
KaJIUH, KaJIbIIUA, MarHui, aIIOMUHUAN) U UX COSTUHEHUHN
3 4yerB . .
17 XUMHYECKUE CBOWCTBA XpOMa, MEIN U UX COSAMHEHUI 8§16
09.01.25
18 16.01.25 XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a i UX COCIUHCHUMN §16
23.01.25 [TpakTuueckast pabota Ne 2. "Pemienue
19 Cwm.teTpanb
HKCIIEPUMEHTAJIBbHBIX 33/1a4 0 TeMe «MeTamib»"
Hewmeramnsl, ux nonoxxenue B [lepuoguyeckoit cucreme
20 30.01.25 xuMuueckux semerToB . . MennaeneeBa u §17
0COOCHHOCTH CTPOCHHUS aTOMOB
dusnyeckue cBONCTBAa HEMETAIOB. AJIIOTPOIUS
21 06.02.25 HEMETAJIOB (Ha MpUMepe KUCIOPoAa, cepsl, pocopa u §17
yrieposia)
29 13.02.25 XHWMHYECKHE CBOWCTBA IAJIOTEHOB, CEPBI U UX 517
COCMHEHUI
23 20.02.25 XuMHYecKue CBOWCTBA a30Ta, (pochopa u ux coequHEeHU I §17
24 27.02.25 XUMHYECKHE CBOWCTBA yIiepoaa, KpEMHUS U UX 517
COCMHEHUI
25 06.03.25 [IpuMeHeHre Ba)KHEUIIINX HEMETANIOB U UX COEIMHEHUN §17
O00011eHre U CUCTEMATU3ALMS 3HAHUI 110 TEME
26 13.03.25 «Hewmeramnery. Berauciaenus no ypaBHeHUSIM §17
XUMHUYECKUX PeaKIUi U TEPMOXUMUYECKUE PACUETHI
20.03.25 [Ipaktuueckas padora Ne 3. «Pemenue
27 AKCIEPUMEHTANIBHBIX 3a7a4 1o Teme "Hemeraibr"» Cu.eTpazs
4 yeTB KonTponbHas pabota mo Temam «MeTamib» u
28 §16-17
03.04.25 «Hewmerannbi»
29 10.04.25 Heopranunueckue u opraHuyecKkue KUciaoThI. 518
Heopranuueckre u opraHn4ecKkue OCHOBAHUS
AM@oTepHbIe HEOpraHUYECKHE U OpraHUYeCKue
30 17.04.25 coenuHeHUs. [ eHeTHUeCKast CBS3b HEOPTaHUICCKUX U §19-20

OpTraHU4Y€CKUX BCIICCTB




31

32

33

24.04.25

15.05.25

22.05.25

Ponb xuMuu B 00€CIICUCHUH YKOJIOTHYECKOM,

HHEPTreTUYECKON 1 MUIIEBON O€30MaCHOCTH, Pa3BUTUU §21
MEOULIMHBI

ITpencraBienus o0 OOIMMX HAYYHBIX TPUHIMIIAX §22
IIPOMBIIIJICHHOTO IIOJIy4Y€HUs BXKHEUIINX BEIECTB

YennoBek B MUPE BEIIECTB U MATEPUATIOB. XUMHUA U §22,23

3J0pPOBEE YCJIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME:
33




YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

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

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. I'abpuensn O.C. Xumus. 11 knacc. Kuura ans yuurensa. 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




