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MunnctepcTBo 00111er0 U MpodeccruoHaIbHOro oopazoBanus PoctoBckoil obmactu
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MAOQOY «JIuueit Ne 11»

«Paccmompenoy» «Coznacoeano» «Ymeeporcoeno»
Ha 3aceianni MO Ha 3acenanny HMC | [lupekrop MAOY «JIuneit Nel 1)
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PABOYASA ITPOI'PAMMA
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XUMMUA

Yuurean: /loopunen H. E.

Kmnace: 11 «B»

(npeomem)

KoauvecTBO 4acoB, 3a KOTopoe peanusyercs paboyas mporpamma: 101 gacos.

3a roa 1 yerBepTh | 2 yeTBepTh | 3 YeTBEPTH | 4 YETBEPTH Bcero
Bcero 24 24 33 20 101
KonTposibHbIe 1 1 1 1 4
paboThI
[IpakTueckue 0 4 2 2 8
paboTHI
[IpoekThl - - - - -

Pocros-Ha-/lony

2025 — 2026 y4eOHblii roj




HOACHUTEJIBHASA 3AIIMCKA

PaGouas InporpamMmma 1o XuMuu AJisd 11 «B» xnacca cocTaBjieHA Ha OCHOBE CICOYIOMUX TOKYMCHTOB!:

®denepanbHblil 3akoH OT 29.12.2012 Ne 273-®D3 «O6 obpazoanuu B Poccuiickoit denepanun» ¢
yu€ToM u3MeHeHuM, BHeCEHHBIX [Ipukazom Munnpocsemenus ot 31.07.2020 Ne 304 (B penakuuu
ot 23.05.2025 N 114-@3).

Ob6mactrot 3akoH «O0 oOpa3zoBannu B PocToBckoit o6macti» ot 14.11.2013 Ne 26-3C (B penakiuu
ot 7.11.2024 Ne 209-3C.

[Tpuka3z Munnpocseuienus «O0 yTBepkaeHun Ilopsaka opraHumzalud U OCYIIECTBICHHS
0o0pa3oBaTeNbHON JIEATENbHOCTH IO OCHOBHBIM 0OIIEOOpa3oBaTENbHBIM IMpOTpaMMaM  —
o0pa3oBaTeNbHBIM MPOTPaMMaM HAdaJIbHOTO OOIIEro, OCHOBHOTO OOINEro M CPeAHero oOmiero
obpazoBanus» ot 22.03.2021 Ne 115 (B pemakumm IlpukazoB MwunnpocBemenus Poccuu ot
22.09.2023 Ne731).

[Tpuka3z MunucrepcTsa npocsemnieHus: PO ot 26.06.2025 Ne 495 «O06 yTBepk1eHUHU QenepaibHOTO
nepeyHss y4eOHUKOB, JOMYIIEHHBIX K  HCIOJNb30BAHUIO TPU  peaH3alli  HMEIOIINX
roCy/IapCTBEHHYIO aKKpEIUTalUl0 00pa30BaTeIbHbIX MPOrpaMM HAYaJIbHOI'O OOIIEro, OCHOBHOI'O
o011ero, cpeAHero o0IIero 00pa3oBaHus OPraHU3ALMUSIMH, OCYIIECTBISIIOIIMMHA 00pa30BaTeIbHYIO
JESITEIbHOCTh U YCTAHOBJIEHUS IIPENIEIbHOTO CPOKA MCIOJIB30BAHUS UCKIIOYEHHBIX YUEOHUKOB U
pa3paboTaHHBIX B KOMILIEKTE C HUMH Y4€OHBIX TOCOOUI».

[Tpuka3z Munucrepctsa npoceiieHus: PO ot 18.07.2024 Ne 499 «O0 yTBepk1eHuu QenepalibHOTro
MepeyHsi AIEKTPOHHBIX 00pa30oBaTeNbHBIX PECYPCOB, MOMYIICHHBIX K HWCIOJIB30BAHUIO TIPU
peaiu3allMd  MMEIOIIMX TOCYAAPCTBEHHYIO AKKpEIUTAlUI0 00pa3oBaTeNbHBIX IPOrpaMm
HAYaJbHOTO 00IIEero, OCHOBHOTO O0IIEro, CPeTHEr0 OOIIET0 00pa30BaHuUsy.

IIpukaz Munncrepcra IIpocsemenus Poccuiickoir ®enepanuun ot 12.08.2022 Ne732 «O0
yTBep:kaeHHN ¢eiepajibHOTO TOCYAAPCTBEHHOI0 00pa30BaTeJbHOI0 CTAHAAPTA CpeaHero
00miero o0pa3oBaHus.

ITpuka3z Munnpocsemenuss Poccun ot 18.05.2023 Ne 371 «OO0 ytBepxkaeHuH GenepaabHOR
o0pa3oBaTenbHON MPOrpaMMBbl CpeHero 001ero o0pa3oBaHus» ¢ U3MEHEHUsIMUA OT | (eBpas
2024 r. Ne 62 u 19 mapra 2024 1. Ne 171.

Meroanueckue pekoMmeHnauun «CucremMa OIEHKH JOCTHXKEHHHM IJIaHUPYEMBIX MPEAMETHBIX
pe3yIbTaTOB OCBOCHHS yueOHOTro mpenmMera « Xumus» (2023).

Konnenmuu npenogaBanus ydeOHoro npeamera « Xumus» B PO (pacnopsikenue I[IpaButennpcTBa
P® ot 03 gexabps 2019 Ne [1K-48H).

OenepanbHas pabodas mnporpamMma BOCHUTAHHUS s 0O0IIe00pa3oBaTeIbHBIX OpTaHU3AIUN
(omobpena pemeHueM (GeaepallbHOTO  y4eOHO-METOIUYECKOTO0 OOBEIUHEHUS TI0 00meMy
oOpa3oBaHuI0, MPOTOKOI OT 23 urons 2022 r. Ne 3/22).

[TocranoBnenne [7MaBHOrO rocyIapCTBEHHOIO CaHMTApHOro Bpada Poccuiickonn ®enepauuu OT
28.09.2020 r. Ne 28 "OO ytBepxknaeHun canutapHbix npasuwin CII 2.4. 3648-20 "CanutapHo-
SMHUJIEMHOIOTUYECKME TpPeOOBAaHUS K OPraHW3alysM BOCIHTAaHHWS W OOYYEHHUs, OTIbIXa U
03/I0pOBJIEHHS JieTel U Mononiexu" (3apeructprupoBan MunuctepctBom roctunuu PO 18.12.2020
Ne 61573).

[TocranoBnenne [7maBHOrO rocyIapCTBEHHOIO CaHMTApHOro Bpada Pocculiickonn ®Penepauuu OT
28.01.2021 Ne2 «O6 yrtBepxkaenuun CanlluH 1.2.3685-21 «['uruenuveckre HOPMATHBBI H
TpeboBaHus K obecrieyeHnIo 0e30MacHOCTU U (MiK) 0e3BpeaHOCTH AJIs YeloBeKa (haKTOPOB CPEIb
obuTtaHus» ¢ u3MeHeHusimu ot 30.12.2022.

OcHoBHas 00pazoBaTenbHas MPOrpaMMa CpeHEro 001ero 00pa3oBaHmsl, yTBepKIEHHAS TPUKA30M
nupekTopa oT 30.08.2025 Ne545.

VYueonsnii mian MAOY «JIuneir Ne 11» Ha 2025-2026 yueOHBIN T0OJ, YTBEPKIAEHHBIN TPUKA30M
nupekropa oT 30.08.2025 Ne545.

[Tonoxenue o padoueit mporpamme MAOY «JIuneit Ne 11», yTBepxkaEHHOE TPUKA30M JUPEKTOPA
o1 22.08.2025 Ne471 .


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

o Kanennmapueii yueOHbIE Tpadpuk MAOVY «Jlumeir Ne 11» wa 2025-2026 yueOHBI Troz,
YTBEPKIAEHHBIN TprKka3zoM qupektopa oT 23.08.2025 Ne 455.

Peanmuzarus JIoHCKOTO peruoHaIbBHOrO0 KOMITOHEHTa (//PK) mpOuUCXOAUT B TEUEHHE roja B TeMax
MIPOTrpaMMBbl, KOTOPBIE TI0 COAEPIKAHUIO COOTHOCSTCS ¢ pernoHanbHoi TeMaTukoi (10-12% ot obmiero
KOJIMYECTBA YacCOB).

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMWS»

XuMUs Ha ypoBHE YIIIyOJIEHHOTO M3YYEHHS 3aHUMAET BAXHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4yHOro oOpasoBanus yuammxcs 10—11 kmacco. M3ydenue npeamera, peaqn3yeMoe B yCIOBHUSX
Qg QepeHIMPOBaHHOTO, TPOPHUIBLHOTO 00yYEeHHsI, TPU3BAHO 00ECHEeUnTh 00ME00pa30BaTEIbHYI0 U
OOIEKYIbTYPHYIO TTOATOTOBKY BBITYCKHUKOB LIKOJIBI, HEOOXOAMMYIO ISl afanTalud UX K OBICTPO
MCHAKOIINUMCSA YCIIOBUAM XU3HU B COHMYME, a TAKXKC IJId IIPOAOJIKCHUA O6y‘~I€HI/I$I B OpraHu3anusax
npodeccCHOHaIbHOTO 00pa30BaHus, B KOTOPHIX XHUMUS SBJISIETCS OJHOW M3 MPUOPUTETHBIX AUCIIHIUINH.

B nporpaMme 1o XMMUM Ha3HAYCHUE MTPEIMETa « XUMHESD ITOJTyYaeT MOAPOOHYI0 HHTEPIPETAIIUIO
B COOTBETCTBUU C ocHoBormonararonmmu mnonoxeaussmu @I'OC COO o B3auM00OYCIIOBIEHHOCTH
eJIed, COJIepKaHusl, Pe3y/IbTaTOB OOYYCHUsT M TPEOOBAHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.
CBHIETEIHCTBOM TOMY SIBIISIFOTCS CJICAYIOINE BBIMOIHAEMBIE IIPOTPAMMON TI0 XUMUH (PYHKITUH:

MH(POPMAIIMOHHO-METOIUYECKas, peann3alns KOTOpoi oOecrneyrBaeT MOJyYeHHE IMPEICTABICHHUS O
LEeNSIX, COAEepaKAHUU, OOIIeH cTpaTeruy 00y4eHUsl, BOCIIMTAHUS U pa3BUTHS 00yUalOIUXCsl CPEeICTBAMU
peaMeTa, U3y4aeMoro B paMKax KOHKPETHOTro mpoduis;

OpraHM3alMOHHO-TLIAaHUPYIOLIasi, KOTOpasi ~ MNpeAyCMaTpUBAeT  OIpPEJEIICHUE: IIPUHIUIIOB
CTPYKTYPUPOBAaHHUS M TIOCIEI0BAaTEIbHOCTH M3Y4YEHUs y4yeOHOro MarTepuana, KOJUYECTBEHHBIX U
KAaueCTBEHHBIX €r0 XapaKTEPUCTHUK; MTOAXO0/I0B K POPMHUPOBAHUIO COJEPKATENBbHON OCHOBBI KOHTPOJIS U
OLIEHKH 00pa3zoBaTeIbHBIX JOCTHXKEHHM OOydaromMxcsi B paMKax HMTOTOBOM arTectauu B (hopme
€IMHOr0 TOCYIapCTBEHHOIO dK3aMEHA 110 XUMUH.

[IporpamMma a1 yriayOGn€HHOTO U3y4eHUs XUMUHU:

YCTaHABJIMBAET WHBApUAHTHOE NPEIMETHOE COJEpKaHHe, 00s3aTelbHOE IS M3YYEeHUS B paMKax
OTAENbHBIX Npoduiei, mpeaycMaTpuBaeT paclpesieieHue U CTPYKTYpPUpPOBaHUE €ro Io Kiaccam,
OCHOBHBIM COJIEpKaTeIIbHBIM JINHUSM/pa3/iesiaM Kypca;

IaéT MpUMepHOe pacpeaeseHne y4eOHOro BpeMeHH, PEKOMEH/TyeMOT 0 [Tl U3yUEHHs! OT/IEIbHBIX TEM;
npeayaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh M3Y4YEHUS y4eOHOrO Marepuaija C y4ETOM JIOTUKH
MOCTPOEHUSI Kypca, BHYTPUIIPEMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

Ia€T METOMYECKYI0 MHTEPIIPETAIUIO [IeJIe U 3a/1au U3yueHHsl MpeaMeTa Ha yriyOJEéHHOM ypOBHE C
y4€TOM COBPEMEHHBIX HMPUOPHUTETOB B CHCTEME CPEOHEro oO0IIero oOpa3oBaHUs, COAEpKaTeIbHOU
XapaKTepUCTUKH TJIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHMS OCHOBHOW 00pa30BaTENbHOW MPOrpamMMbl
cpenHero obmero oOpa3oBaHUsS (JUYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABaTEIbHBIX JACHCTBHM OOYyYaroIlerocsi Mo OCBOCHHUIO COJAEp)KaHUS
peaMeTa.

Ilo BceM Ha3BaHHBIM MO3MLMAM B IPOrpaMMe MO XMMHUHU NPETyCMOTPEHA MPEEeMCTBEHHOCTh C
o0yyeHHeM XHMHMHM Ha ypOBHE OCHOBHOTO o0Imiero oOpa3oBaHus. 3a MpelenaMu yCTaHOBICHHOMN
MporpaMMoOil IO XUMHHU 00s3aTeIbHON (MHBAapUAHTHOW) COCTAaBIIAIONICH COJEpIKaHHUS Y4eOHOTO
npeamera «XUMHs» OCTAaETCS BO3MOXKHOCTh BbIOOpa €ro BapHaTHBHOM COCTABIISAIONICH, KOTOpas
JIOJKHA OIPEENATHCS B COOTBETCTBUU C HAIPABJICHUEM KOHKPETHOTO Npoduiist o0ydeHusl.



B cootBercTtBuuM ¢ KoHIenTyanbHbIMU MOJ0keHUAMU PI'OC COO o Ha3zHAUYEHUU MPEIMETOB
6a30BOro 1 yriryOoJaéHHOTo ypoBHEH B cucteMe TudGepeHIIMPOBAaHHOTO 00yUeHHs Ha YPOBHE CPEIHETO
obmiero o0pa3oBaHMs XUMHsS Ha YpOBHE YINIyOJIEHHOIO H3y4YeHMs HAINpaBJIeH Ha peaau3alHio
MIPEEMCTBEHHOCTH C MOCIIEAYIOIINM 3TAoM HOJTY4YEeHUSI XUMUYECKOT0 00pa30BaHus B paMKaX U3Y4EeHUS
CIELUAIbHBIX €CTECTBEHHO-HAYYHbIX U XMMHUYECKHX AMCLUIUIMH B By3aX U OPraHU3ALUAX CPEIHEro
npodeccuoHanbHOro 00pa3oBaHus. B 3Toil cBsA3M M3ydeHue mpeaMera «XUMHS» OPHEHTUPOBAHO
IIPEUMYIIECTBEHHO HA paCIIMPEHUE U YIIIyOJeHHE TEOPEeTHMUECKOW M IMPaKTHUYECKOW MOATOTOBKU
o0yyaromuxcs, BBIOPAaBIIMX ONpPEAeNEHHBINH Mpodmib O00ydYeHHs, B TOM 4YHCIE C MEpPCHEKTHBOMN
MOCTIEYIOIEro MOJYYEHHs XUMHUYECKOro o0pa3oBaHHMs B OpraHu3alMsx IpopecCHOHAIBLHOIO
obpaszoBanus. Hapsany c stum, B cBere TpeboBanuii ®I'OC COO K miuaHHpyeMbIM pe3yibTaTam
ocBoeHUs (enepanbHOM 00pa3oBaTeNbHON MpOrpaMMbl CpEeJHEro 0OLero oOpa3oBaHMs H3Yy4YEeHHUE
npeamera « XMMHS» OPUEHTUPOBAHO TAKXKE HA PEIICHHUE 33/1a4 BOCIIUTAHHUS M COLUAIBHOTO Pa3BUTHS
o0yyaromuxcs, Ha pOPMHUPOBAHUE Y HUX OOLIEUHTEIIIEKTYAIbHBIX YMEHUM, YMEHUH palluOHAIN3aLUuU
y4eOHOTO Tpyda ©u OOOOMIEHHBIX CIIOCOOOB JEATENBHOCTH, HMEIOIUX MEXKIUCIUIUTMHAPHBIN,
Ha/ANpeIMETHBIN XapakTep.

CocraBngomiuMy  npeaMera  «XUMHS» Ha YpOBHE YIIyOJIEHHOTO HW3Y4YEHMs SIBIISIFOTCS
yryonénuble Kypcbl — «Opranuueckas xumus» U «OOmas u HeopraHuyeckas xumus». llpu
OTIpeIeIEHUH TI0JIX0I0B K 0TOOPY ¥ CTPYKTYPHOM OpraHU3aIuy COIEPIKAHHS 3TUX KyPCOB B IPOTpaMMe
o XUMHM 3a ocHOBY HpuHATH nojoxeHus GPI'OC COO o paznuuusax 0a30BOro U yriayOJEHHOro
YPOBHEHN U3y4YECHUS IIPEIMETA.

OcHoBy conepxxanusi KypcoB «Opranudeckas xuMmusi» U «OO0IIas U HEOPraHUYECKask XUMUSD)
COCTaBJIIET COBOKYITHOCTh IPEAMETHBIX 3HAHUM W YMEHHH, OTHOCAIIMXCS K 0a30BOMY YpOBHIO
U3y4YeHMs TpeAMeTa. JTa CHCTeMa 3HAaHUU TOJy4yaeT ONpelleIEHHOE TEOPETUYECKOE IOMOJIHEHHE,
MO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00BEM (hakToIOrHUecKoro marepuana. Tak,
Ha yriiyOJn€éHHOM YpOBHE M3Yy4€HHUs IpeaMeTa obecredeHa BO3MOKHOCTh 3HAUUTEIBHOIO YBEIMUEHUS
00bEMa 3HAHMHA O XUMHMUYECKHX 3JI€MEHTaX M CBOMCTBAX MX COEIMHEHHH Ha OCHOBE PACIIMPEHUS U
yriayOneHusl TpeACTaBIeHUH O CTPOGHMM BEIIECTBA, XMMHMYECKON CBSI3U M 3aKOHOMEPHOCTSIX
IIPOTEKAHNS PEAKIMM, paCCMaTPUBAEMBIX C TOUKH 3PEHHUS XUMHUUECKON KUHETUKU U TEPMOJINHAMUKH.
N3yuenne nepuoanueckoro 3akoHa u [leproauueckoil cCTEMbl XUMUYECKUX AJIEMEHTOB Oazupyercs
Ha COBPEMEHHBIX KBAHTOBOMEXAHMYECKHMX IPEJCTABICHUAX O CTPOECHUU aTOMa. XUMHUYECKas CBS3b
OOBSACHSETCS C TOUKH 3PEHUSI PHEPIeTUUECKUX U3MEHEHUH ITpH e€ 00pa30BaHUU U Pa3pyIICHNUH, a TAKKE
C TOYKM 3pEHUS MEXaHM3MOB e€ oOpazoBaHus. V3yueHne THUIIOB peakiMil JOMOJIHAETCS
(¢hopMUpOBaHHEM MPEACTABIECHUN 00 AJIEKTPOXMMHUYECKHX MPOIeccax W 3JIEKTPOJIM3E PaciyiaBOB U
pacTBOpOB BeIIECTB. B Kypce opraHMyeckol XMMHUU NPU PACCMOTPEHUHU PEAKIIMOHHONW CIOCOOHOCTH
COeIMHEHMH yiensieTcst 0coboe BHUMaHue BOIIpocaM 00 3JIEKTPOHHBIX 3(pekTax, 0 B3aMMHOM BIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakLuil.

Ocoboe 3HaueHne NMEET TO, YTO Ha COJIEPIKAaHNE KypCOB XHUMHUH YTITyOJIEHHOTO YPOBHS H3YUCHHUS
JUIs1 KJIaCCOB ONpeIeNEHHOr0 Mpod s (TI1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep JOMOTHEHUN K
o0mIeli cucteMe MpeAMETHBIX 3HAHWW) OKa3bIBAIOT BIMSHUE CMEXKHBIC TIpeAMETh. Tak, Hampumep, B
COJIepKaHUU TpeaAMeTa A KIacCOB XUMHUKO-(hU3UYecKoro npoduiis 60sb10€ 3HaYeHne OyayT UMeTh
AJIEMEHTHI Y9eOHOTO MaTepuaia 1o oomeil xumun. [Ipn n3ydeHun npenMera B JaHHOM CiIydae aKIeHT
Oyzer crenaH Ha OOIIHOCTh METOAOB IMO3HAHUS, OOIIHOCTHh 3aKOHOB U TEOPUH B XUMHUH U B (PHU3UKE:
aTOMHO-MOJIEKYJISIpHasi TeopHs (MOJISKyJsipHas Teopus B (hU3MKE), 3aKOHBI COXPAHEHHS MAacChl H
SHEPIUH, 3aKOHbI TEPMOJINHAMHKH, JIEKTPOJIN3a, TIPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.

B 1o xe BpeMs B colepKaHMM MpeaMeTa i KIacCOB XHMHKO-OMOJIOTHYECKOro Mpoduils
OoibIIMK yNeNnbHBIA Bec OylneT MMeTh opraHuueckas Xumus. B 3ToM ciydyae mpenocraBisieTcs
BO3MOXKHOCTh Uit OoJjiee OOCTOSTENBHOIO PACCMOTPEHHSI XMMHUYECKOH OpraHu3aliy KJIETKH Kak
OMOJIOrMYECKON CUCTEMBI, B COCTaB KOTOPOIl BXOJIAT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTBI, KaK



JIMIIMABI, 66J'IKI/I, YIJI€BOAbI, HYKJICMHOBBIC KUCJIOTEI U APYTHEC. HpI/I 9TOM 3HAHHS O COCTaBE M CBOMCTBAX
HpeHCTaBI/ITeHeﬁ OCHOBHBIX KJIACCOB OPraHNMYCCKUX BCUICCTB CIIyXKaT OCHOBOM I HU3YYCHUS CYIIHOCTHU
IIpoueccoB (bOTOCI/IHTe?)a, AbIXaHWs, MUIICBAPCHUA.

B muiane ¢hopMupoBaHHs OCHOB HayYHOTO MHPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX METOJIOB
IIO3HAHUS U OIBITA IPAKTUYECKOr0 NMPUMEHEHMSI Hay4YHbIX 3HAHWHW M3Y4YCHHE NpeaMeTa «XUMHsD Ha
yrIIyONE€HHOM YPOBHE OCHOBAHO HA MEXKIIPEIMETHBIX CBA3SIX C YYEOHBIMU MpPEAMETaMH, BXOSIIUMH B
COCTaB IIpeIMETHbIX obusacTell « EcTecTBeHHO-Hay4YHbIe IpeaMeThl», «MaremaTnka u HHPOpPMaTHKa» U
«Pycckuii A3bIK U IUTEpaTYypay.

HEJIM N3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMUSA»

[Ipu u3yuenun yuyebHOro npenmMera «XUMHUs» Ha YIIIyOJIEHHOM YPOBHE TakKe, KaKk Ha ypOBHE
OCHOBHOT'O M cpeaHero oOmero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajaueil IEepBOCTENEHHOMN
3HaYMMOCTH fABIsieTCS  (OpMUpOBaHME OCHOB HAyKH XHUMHH KaK OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHUSA, IPAKTHUYECKON [EATENIbHOCTH 4YEJIOBEKa M OJHOIO M3 KOMIIOHEHTOB MHPOBOH
KyJbTypbl. PemieHue 31Ol 3amauM Ha YriiyOJIEHHOM YpOBHE HU3YyYEHHs IIpeiMeTa Mperojaraer
pean3almio TaKUX LeNeH, Kak:

(dhopMUpOBaHHE MPEACTABICHUI: 0 MAaTEPUATHLHOM SIUHCTBE MUPA, 3aKOHOMEPHOCTSIX U ITO3HABAEMOCTH
SIBIIGHUW TIPUPOJIBI, O MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HayK U €€ BeIyleil posin B o0ecredeHnu
YCTOMYMBOTO Pa3BUTHs YEJIOBEUECTBA: B PEHICHWU MPOOJIEM DKOJIOTHYECKOM, SHEPTeTUUYECKON H
MUIIeBOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHIH HOBBIX MaTEPHAaOB, HOBBHIX UCTOUYHHUKOB
SHEPruM, B 00ECIIEUEHUH PAIllMOHAIBLHOTO IPUPOIONOIb30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS U
o01Iel KyIbTypBhl 4EeJIOBEKa, a TAK)KE HKOJIOTMUECKH 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOIHOM CpeJIE;

OCBOCHHME CHUCTEMbI 3HaHMH, JEXKAIIUX B OCHOBE XMMHUYECKON COCTaBISIOLIEH €CTECTBEHHO-HAYyYHOH
KapTUHBI MUpa: QyHIAMEHTATBHBIX MIOHSATH, 3aKOHOB ¥ TEOPHIl XUMHUHU, COBPEMEHHBIX MTPEICTABICHHI
0 CTPOCHHMH BEIIECTBA HA PA3HBIX YPOBHSAX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJAMOJIEKYJISIPHOM, O
TEPMOAUHAMHUYCCKUX W KHUHCTUYCCKUX 3aKOHOMCPHOCTAX IIPOTCKAHHUA XHUMHUUYCCKHX peaKHI/Iﬁ, (0]
XUMHYECKOM DPAaBHOBECHH, PACTBOpax M JHUCIEPCHBIX cHUCTeMaX, 00 OOIIMX HAay4HBIX MPUHIUIIAX
XUMHUYECKOTO MTPOU3BOJICTBA;

dbopMupoBaHre y OOYYAIOIIUXCS OCO3HAHHOTO TOHMMAHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKUX 3HAHUU JJIA 00BSCHEHUA KIIFOYEBBIX I/Illeﬁ n npo6neM COBpeMeHHOﬁ XUMHHU, I
OOBSICHEHUS U MIPOTHO3HPOBAHUS SBICHHUH, HMEIOIIUX €CTECTBEHHO-HAYYHYIO MPHUPOIY; TPAMOTHOTO
peicHuA np06neM, CBA3aHHBIX C XI/IMHCfI, IMPOrHO3MpOBAaHUA, aHAJIM3a W OLCHKU C HOSI/IHI/Iﬁ
9KOJIOTHUECKON 0€30MacHOCTH MOCIECTBUI OBITOBOI U IPOU3BOJCTBEHHON JIEATEIHHOCTH YEIOBEKa,
CBSI3aHHOM C XMMUYECKHUM IPOU3BO/ICTBOM, HCIIOJIb30BAaHUEM U NIEpepabOTKOIl BEIIECTB;

yrayOieHne mpeCTaBlIeHUH 0 HayUYHbIX METO/IaX MO3HAHUS, HEOOXOUMBIX JJIs MPUOOPETeHUS] yMEHUN
OPHUCHTHPOBATHECA B MUPE BEUICCTB U 00BSCHEHU XUMUYECKUX 5[BJ'I€HPII71, HMCIOIIUX MCCTO B IIPHUPOIC,
B MMPAKTHUYECKOM JIEATETbHOCTH U MIOBCEITHEBHOM KU3HMU.

B mnane peanuzanuy mepBOOYEpEIHBIX BOCIUTATEIBHBIX M PAa3BUBAIOMIMX (DYHKIMH LETOCTHOMN
CHCTEMBI CPEHEro 001Iero 00pa3oBaHus IPU U3YUYEHHUH NpeIMeTa «XUMHUA» Ha YyIIIyOJIEHHOM YpOBHE
0c00yI0 aKTyaJIbHOCTh PUOOPETAIOT TaKKeE IIETH U 3a7a4uH, KaK:

BOCNIUTaHHE YOEXKIEHHOCTH B TO3HABAEMOCTH SIBIICHUH NPHPOJIBI, YBAXKEHUS K IIPOIIECCY TBOPUYECTBA B
00JIaCTH TEOPETHYECKUX M MPHUKIATHBIX HCCICIOBAHUN B XUMHHU, (OPMHPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBALMU K OOYYEHHUIO U MMO3HAHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAaMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHs 00II€YEI0BEYECKHX [IEHHOCTEH;



pa3BUTHE T[O3HABATEJIbHBIX HMHTEPECOB, HWHTEIJIEKTyaJbHBIX W TBOPYECKUX  CIIOCOOHOCTEMH
oOydaromuxcsi, (GOPMUPOBAHHWE Y HHUX CO3HATEILHOTO OTHOIICHHS K CaMOOOpa3oBaHHUIO U
HEMpPEephIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEHIHOW NpPOoGEeCcCHOHANBHOW M OOILIECTBEHHON
JeSTEIbHOCTH, OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3JJ0OPOBBIO M MOTPEOHOCTH B 3I0POBOM 0OOpasze
KHU3HU;

(dhopMUpOBaHHE YMEHHI W HABBIKOB PAa3yMHOTO TMPUPOJONOIH30BAHMS, PA3BUTHE 3KOJOTUYECKON
KYJbTYpPBI, IPUOOpPETEHHE OMbITa OOIIECTBEHHO-TI0IE3HOM IKOJIOTMUECKOM IeATEIbHOCTH.

MECTO YYEBHOI'O IPEIMETA «XUMHUS» B YHEBHOM IIVIAHE

B coorBerctBun ¢ 00HOBAEHHBIM DPI'OC OOO yueOHBI mpeaMeT «XHUMHUS» BXOAUT B
IpeaMeTHYI0 001acTh «ECcTecTBEeHHO-HAYYHbBIX AUCLUIUIMHY U SIBIISETCS 003aTeNbHbBIM JUI U3yUCHHUS.
OO0111ee yncIo YyacoB, OTBEICHHBIX HA U3Y4YEHHUE XUMUHU, cocTaBiisieT B 11 kiacce — 102 yaca (3 yacoB B
HEJIEIIO).

B 11 kmacce «B» B pamkax opraHu3allMd KOHTpPOJIA 3a peaju3alieidl NporpaMMbl UCIOJb3YIOTCS
CIICAYIOIINE BUIbI MUCHMEHHBIX paboT: KOHTPOJIbHAS paboTa (4 yaca), mpakTuieckas padoTa (8 4acos),
poekT (0 yacoB).

VYyeOHnast nporpamma paccuntana Ha 102 yaca.

Pabouas mporpamma no kypcy «Xumusi» B 11 kiacce «B» coctaBieHa B COOTBETCTBUM ¢ Y4eOHBIM
IJIAaHOM, KaJIEHJJapHbIM y4eOHBIM I'pauKOM U paclucaHrueM yueOHbIX 3aHATUl Ha 2025-2026 yueOHblIil
ron u peaausyercs 3a 101 gac.

COKpaH_IeHI/Ie Ha 1 Jaca OCYHICCTBJICHO 34 CU€T PE3CPBHBIX YaCOB, IPCAYCMOTPCHHBIX HpOI‘p&MMOfI.



COAEPKAHUE YYEBHOI'O IPEIMETA «XUMMUSA»

11 KJIACC

OBIIAS N HEOPTAHUYECKAS XUMUSA

TeopeaneCRne OCHOBBI XMMMMU.

Atom. CocTaB aTOMHBIX sifep. XUMHUECKUM daeMeHT. M3orombl. CTpoeHHE 3IEKTPOHHBIX
000JI0YeK aTOMOB, KBaHTOBBIC UMCIIA. DHEPTreTUYECCKHE YPOBHU U MOIYPOBHH. ATOMHBEIC OpOUTAIIH.
Knaccudukanmss XuMHUYECKUX AJIEMEHTOB (s-, p-, d-, f-ameMenTsl). Pacripenenienue 37I€KTPOHOB IO
aATOMHBIM  OpOUTAISAM. DJICKTPOHHBIC KOH(PUTYpAIlMA AaTOMOB JJIEMEHTOB IIEPBOTO—YETBEPTOTO
MEePUOJIOB B OCHOBHOM U BO30YXAEHHOM COCTOSSHMM, DJIEKTPOHHbIE KOH(MUTYpaIlM HOHOB.
DNEeKTPOOTPULIATETEHOCTb.

IIepnonnueckuit 3axoH u Ilepuoguyeckas cucrema xuMmuueckux anemeHToB .M. Menneneesa.
CBs3b nepuoandeckoro 3akoHa u Ilepuonuueckoil cucteMbl XMMUYECKHX 3JIEMEHTOB C COBPEMEHHOM
TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XUMHYECKHX DJJIEMEHTOB H
00pa3yeMbIX UMHU MPOCTHIX U CI0XKHBIX BEIIECTB 110 TPyINaM U nepuojiaM. 3HaueHUE NepruoIM4ecKoro
3akoHa /[.1. Menneneena.

XnMuueckass CBS3b. BHAbl XWMHUYECKOW CBSI3W. KOBAJICHTHas, WOHHAs, MeTajJImdecKas.
MexaHu3mbl o0pa3oBaHMs KOBAQJICHTHOM CBSI3H: O0OMEHHBIN
U JJOHOPHO-aKUENTOPHBINA. DHEPIus U JIMHA CBsA3H. [lonspHOCTH, HANPaBIEHHOCTh U HACHIIIAEMOCTh
KOBAJICHTHOU CBs13U. KpaTHbie cBsa3u. Bomopoanas cBa3b. MeXMOIEKYIIIpHbIE B3aUMOEHCTBHS.

BanieHTHOCTB U BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b JIEGKTPOHHON CTPYKTYPBI MOJIEKYJI C UX
TeOMETPUUYECKUM CTPOSHUEM (Ha IPUMEPE COSAMHEHUN JIIEMEHTOB BTOPOTO MEPHOIA).

[IpeacraBnenne 0  KOMIUIEKCHBIX  coeauHeHusX. CocTtaB  KOMIUIEKCHOIO  HOHa:
KOMILIEKCOOOpa3oBaTeNib, JIMTAHJbl. 3HAYE€HHWE KOMIUIEKCHBIX  coeauHeHui. [lomstue o
KOOPJAMHAIIMOHHOW XUMUHU.

BemectBa MOJIEKYJISIpHOTO M HEMOJIEKYJSIPHOTO CTpOEHHs. THIbI KPUCTAUIMYECKUX PEIIETOK
(CTpYyKTyp) U CBOWCTBA BEILIECTB.

Ilonatne o pgucnepcHslx cucremax. MctuHHbBIE pacTBOpSL. IIpencraBienne 0 KOJIIOUIHBIX
pactBopax. CriocoObl BBIPAXKEHHs KOHLEHTPAIMM PAacTBOPOB: MaccoBas J0JIs BEIIECTBA B pacTBOpE,
MOJISIpHAasE ~ KOHILIEHTpauus. HacellleHHble Y HEHACBIIIEHHBIE  pPacTBOPBI, PaCTBOPUMOCTD.
Kpucramnoruaparst.

KJ'IaCCI/I(i)I/IKaHI/ISI N HOMCHKJIaTypa HCOPTraHU4YCCKUX BCIICCTB. TpI/IBI/IaJ'IBHBIe Ha3BaHUA
OTACIBHBIX HpeﬂCTaBHTeHeﬁ HCOPraHNYCCKUX BCIICCTB.

Knaccudukanmss XuMUYECKUX peakIuiii B HEOPTaHMYECKOW W OPTaHMYeCKOW XHMHUHU. 3aKOH
COXpPaHCHUA MACCHI BEUICCTB,; 3dKOH COXPAaHCHU U MMPECBPAILICHHA SHCPIrUU IPpU XUMHUYCCKUX PCAKIUAX.
Tennobie 23G(HEKTH XUMUUECKUX peaknii. TepMOXUMHUUECKUE YPAaBHCHHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCHUMOCTh OT Pa3dudHbIX (PakTopoB. ['OMOTreHHBIC U
reTeporeHHbie peakunu. Katanus u kataau3aTopsl.



O6parumbie U HEOOpaTHMbIC peakIuu. XUMHYECKOe paBHOBecue. KOHCTaHTa XUMHUYECKOTO
paBHOBecusi. DaKkTOPHI, BIUSIONIME HA TTOJIOKEHUE XUMUYECKOTO PABHOBECHS: TEMIIEPATypa, JaBICHUE
Y KOHIIEHTpAILIMM BELIECTB, yyacTByromux B peakiuu. [Ipunnun Jle [laTense.

Onexrponutuyeckas nuccoruanus. CuibHble U cnadbie IeKTpouThl. CTENeHb ITUCCOIUAIINY.
Cpena BOIHBIX pacTBOPOB: KHCIOTHas, HEWTpalibHas, IIenovHas. Bomopoanbiii mokasarens (pH)
pactBopa. ['maponus coneit. Peakiinu MOHHOTO OOMEHa.

OKUCINUTEIHLHO-BOCCTAHOBUTEIHHBIE peakunu. Cremnenn OKHUCJICHUA. OKUCINUTEID n
BOCCTAHOBUTENb. [Iporiecchl OKMCIIEHWST W BOCCTAaHOBJICHUs. BakHEWIIHe OKUCIUTEIN U
BOCCTaHOBHTENIM. MeTOJI 3JICKTPOHHOT0 OalaHca. JJIEeKTPOJIN3 PACTBOPOB U PACILIABOB BEIICCTB.

OKCIEPUMEHTAIBHBIC METO/IbI M3YUYCHHS BEIIECTB M MX MPEBPAICHUN: PA3I0KEHHE MEPOKCHIA
BOZOPOJa B MPUCYTCTBUU KaTalIU3aTOPa, MOJEIN KPUCTANIMYECKUX PEUIETOK, MPOBEACHUE peaKlui
MOHHOTO OOMEHa, ONpEeIeIICHHe CpeIbl PACTBOPOB C TOMOINBIO WHIUKATOPOB, M3YUYCHHE BIUSHUS
pa3IuYHbIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIINH U MOJI0KEHNE XUMHYECKOTO paBHOBECHSI.

Heopra}mquKaﬂ XUMus.

ITonoxenne Hemeramnos B [lepuoandeckoil cucreme xumudeckux nemeHTos .M. Menneneesa
1 0COOEHHOCTH CTPOEHMs UX aToMOB. Pu3nyecKre CBOMCTBA HEMETAIIOB. AJIJIOTPOIMS HEMETAJUIOB
(Ha mpuMepe KUCIopoia, cepsl, hocdopa u yriaeposa).

Bomopon. Ilonydyenue, ¢u3uyeckne M XUMHUUYECKHE CBOMCTBA: pEaKIMU C MeETaUlaMu U
HEMeTaJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TONIMBHBIE 3]IEMEHTHI.

I"anorensl. Haxoxenue B mpupoje, croco0bl NoayyeHusi, pU3nieckre u XUMUYECKHe CBONWCTBA.
I"anorenoBogopoabl. BaxkHeiimue kucinopocoaepkaiiie CoeUHEeHus raisoreHo. JlabopartopHele u
MIPOMBIIIIJIEHHbIE CIIOCOOBI MOTYYEeHHs rajnoreHoB. [IpuMeHeHne raJoreHoB U UX COeAMHEHUH.

Kucnopon, o3o0H. JlabopaTopHble U NPOMBILUIEHHbIE CIOCOOBI MOJyYE€HUS KHCIOpOJa.
Pu3nyuecKre 1 XMMUYECKHE CBOMCTBA M MPUMEHEHUE KUCTOpoAa U 030Ha. OKCHUIBI U IEPOKCHUIBI.

Cepa. HaxoxxaeHue B MpHpOJIE, CIIOCOOBI MONyYeHHUs, PU3NUECKHEe U XMMUYECKHE CBOMCTBA.
Cepoognopon, cynbdunst. Oxcup cepri(1V), okcup cepri(VI). CepHucTas u cepHasi KUCIOTHI U UX COJIH.
OcoOeHHoCTH CBOMCTB cepHOM KUCIOTHI. [IpumMeHeHue cepbl U €€ coeIMHEHUH.

A3zor. Haxoxnenue B mpupoje, crnocoObl MoidydeHus, (pu3nueckue U XUMHUYECKHE CBOWCTBA.
Ammuak, HUTpUIbl. OKCUABI a30Ta. A30THCTast M a30THAS! KUCIOTHI U UX coiid. OCOOEHHOCTH CBOWCTB
a30THOM KUCTOTHL. [IpMeHeHue a30Ta U €ro COeTMHEHU. A30THBIC yI00pEHHUS.

®ocdop. Haxoxenue B mpupoje, crnocoObl MoyrydeHus, PU3ndeckue 1 XuMUYecKHue CBONCTBA.
®ocounst u pochun. Oxcusl pochopa, pochopHas kucinora u e€ conu. [Ilpumenenune gocdopa u ero
coequHeHnil. @ocopHbie y100peHHUS.

Yrnepon, HaxoxkaeHue B mpupoje. AsutorpornHeie Monudukann. Ousndeckne U XUMUYECKUE
CBOMCTBa MPOCTHIX BEIIECTB, 00Opa3oBaHHbBIX yriepomoMm. Oxcup yriepona(ll), okcun yrimepona(IV),
yroJjibHasi KUCJIOTa U €€ coJii. AKTUBUPOBAHHBIN YTroib, aacopoums. Oymnepensl, rpadeH, yriaepoaHsie
HaHOTPYOKH. [IpuMeHeHne MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTICPOJIOM, M €r0 COSTUHEHHH.



Kpemuwnii. Haxoxaenue B mpupo/ie, CocoObl MOdydeHus, PU3NIECKHe 1 XUMHIECKHE CBOMCTBRA.
Oxcupn xkpemuusa(IV), kpemHueBass kuciaora, CHIMKaThl. [IpuMeHeHNe KpeMHUS U €ro COEAMHEHHUH.
CrekJ10, €ro nojry4eHue, BUIbI CTEKIIA.

[Tonoxenune wmeramioB B Ilepuoanyeckoil cucTeMe XMMHUYECKHX 3JeMEeHTOB. OcoOeHHOCTH
CTPOEHHUS 3JICKTPOHHBIX O00O0JOYEK aTOMOB MeTauioB. OOmue Qu3nuecKkue CBOHCTBA METAJLIOB.
[Tpumenenne MeTamioB B ObITY U TexHHKE. CIIJIaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKUI sl HanmpsokeHWd metaimwioB. OOmme crnocoObl MOMyYeHHsT METaslIoB:
THPOMETAJUTYpTHUsl, MUPOMETAJUTypIusi, 3JeKTpoMeTautyprus. lloHsATHE O KOppO3MH METaJlIoB.
CriocoOpl 3alIUThl OT KOPPO3HUH.

OO6mass xapakrtepuctuka wmetamioB IA-rpynnsl  I[lepuonnyeckoil CHCTEMbl XMMHUYECKHX
asieMeHTOB. HaTpuii u kanuii: nonyyenue, puznyeckre 1 XMMUYECKHUE CBOICTBA, TPUMEHEHHUE IPOCThIX
BEILIECTB U UX COCIUHECHUM.

OOmas xapakrtepuctuka MetamuioB [IA-rpynner [lepuoandyeckoll cUCTEMbl XMUMHYECKHX
3JIEMEHTOB. MarHuii M KaibLWi: MOiydeHue, (PU3NYeCKue M XWMHUYECKHE CBOMCTBA, MPUMEHEHHE
IIPOCTHIX BEIIECTB U UX coequHEeHU. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUS.

ATroMUHHIL: IMNOJIy4CHHEC, (I)I/I?»I/I‘IGCKI/IC U XUMHYCCKHUC CBOﬁCTBa, IMPUMCHCHHUC IIPOCTOI0 BCIICCTBA
n €ro COGHHHCHHﬁ. AM(bOTepHI)Ie CBOMCTBaA OKCHaa U ruJApoKCruaa aJIfIOMUHUA, TUAPOKCOKOMIIJICKCHI
AJIFOMMHUA.

OOmiast xapakTepucTHKa MeTauioB 1nodounslx noarpynn (b-rpynm) Ilepuoauueckoii cucremsl
XUMHYECKHUX 3JIEMEHTOB.

dusnyeckue U XUMHUYECKHE CBOMICTBA Xpoma M €ro coeauHeHuil. OKcuapl M THMAPOKCHbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl 1 AMXpPOMATHI, UX OKUCINUTENbHBIE CBOMCTBA. [loyuenue
Y IPUMEHEHHUE XPOMaA.

®usnueckue U XMMHUYECKHE CBOMCTBAa MapraHlla U €ro COeauHEeHUW. Baxneilmme coeanHeHus
mapranna(ll), wmapranna(IV), wmapranma(Vl) wu wmapranna(VII). Ilepmanranatr kanusi, ero
OKHCJIUTENbHBIE CBOMCTBA.

Ou3NYECKNe U XMMUYECKUE CBOMCTBA XKeje3a U ero coeuHeHnd. OKCUIbl, THAPOKCUIBI U COJIU
xene3a(ll) u sxeneza(Ill). [TonydyeHne u mpuMeHEHUE KeJe3a U €ro CIIIaBOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA MeIU U €€ coequHeHui. [lonyyenue u npuMeHeHne Meau
U €€ COeIUHEHUN.

[uuk: momydenue, pU3MYECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOMCTBA OKCHAA U
TUAPOKCH/IA LIMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne IMHKa U €r0 COEqUHEHUM.

OKCIIepUMEHTANIbHBIE METOJIbl WM3YYEHMs] BELIECTB M HUX MNPEBpaAICHHH: H3yuyeHHuEe 0o0paslioB
HEMETAJJIOB, TOpEeHUe cepbl, (hocdopa, xene3a, MarHus B KUCIOPOJE, U3yUeHHE KOJJICKIINH «MeTalibl
U CIUIaBb», B3aMMOJCHCTBHE WIENIOUYHBIX U IIEJIOYHO3EMENbHBIX METAIJIOB C BOAOH (BO3MOXHO
HCIOJIb30BaHNE BUIEOMATEPUATIOB), B3aUMOACWCTBHE LIMHKA M JKele3a C pacTBOpaMH KHUCIOT H
1IeJI0Yel, KauyeCTBEHHBIE PEAaKIMM HAa HEOPraHWYECKHE AHMOHBI, KaTUOH BOJAOPOJAa M KATHOHBI
METaJIJIOB, B3aUMOAECUCTBUE THAPOKCHUIOB AIIOMHHMS M LIMHKA C PACTBOPAMM KHUCJIOT U IIENOYEH,
pelnieHne SKCIEepUMEHTANBHBIX 3a1ady 1o teMaM «l anorene», «Cepa u €€ coenMHEHUs», «A30T U
dbocdop 1 ux coequHEHHsD», «MeTaTbl TJIABHBIX MOATPYI, «MeTauibl TOOOYHBIX MOATPYII.




XHMUSA ¥ KU3HD.

Poinb xumMuu B 00ecTieYeHNN YCTOHYMBOTO pa3BUTHUS YenoBeyecTBa. [IoHATHE 0 HAYYHBIX METO1aX
IIO3HAHUS U METOJOJIOTHMH HAYYHOIO HcciaenoBanusa. HaydHble NpUHIMIIBI OPTaHU3ALMA XUMUYECKOTO
pou3BoJcTBa. IIpoMbIllUIEHHBIE CHOCOOBI TOJMYyYEHUS BaXKHEHIIMX BEIIECTB (Ha IpUMeEpe
IIPOM3BOJICTBA aMMHaKa, CEPHOM KHCIOThl, MeTaHona). IIpombliieHHbIE CIOCOOBI IOJIyYEHUs
METAaJUIOB U CIUIABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYIKAIOLIEH CPElIbl U €ro MocieacTBus. Poib xumun
B 00€CIeYeHUN YHEPreTHUECKON Oe3011aCHOCTH.

Xumus wu 300pOBEE  YCIOBCKA. .HeKapCTBeHHble cpeacraa. HpaBI/IJ'Ia HCIIOJIBb30BaHUA
JICKApCTBCHHBIX MPCIIapaTOB. Ponp xumuu B Pa3BUTHU MCIAULIUHBI.

XUMHUS NHUINM: OCHOBHBIE KOMIIOHEHTBI, IHIIEBLIE H00aBKU. Pojib XMMHH B 0OecHeYeHUH
IMUILEBON OE30IIaCHOCTH.

Kocmernueckne wu mapdromepHbie cpenacrBa. beitoBas xummus. IlpaBmia Ge3omacHOro
HCIOJIb30BAaHUS MpenapaToB OBITOBOM XMMHUU B MIOBCEIHEBHON KHU3HH.

XUMHUS B CTPOUTENILCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (LIEMEHT, OETOH).
XuMHUs B CEIbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA00pEHUS.

COBpeMeHHI)Ie KOHCTPYKIMOHHBIC MaTCpHaJibl, KpaCKH, CTCKJIO, KEpaMHKa. MaTepI/IaJ'II)I JUIA
JJICKTPOHUKHU. HanotexHomorum.

PacuérHble 3aj1aun.

Pacuérel: Macchl BeniecTBa win 00bEMa ra3oB 1Mo U3BECTHOMY KOJIHUYECTBY BEIIECTBA, Macce MU
00BEMY OIHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00BEMA, KOJWYECTBA BEIIECTBA)
MPOJYKTOB PEaKIIUU, €CIH OJJHO M3 BEUIECTB UMEET MpUMecH, Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
IIpOJyKTa peakuuy,
€CIIi OJHO M3 BEIIECTB JAaHO B BHUAE PacTBOpa C OINpeAeNEHHOW MacCOBOH J0Jei pacTBOPEHHOTO
BEIECTBa, MACCOBOM JIOJIM M MOJISIPHOM KOHIICHTPAIIMH BEIIECTBA B PACTBOPE, JIOJIA BBIXOA MPOIYKTA
pPEaKIUU OT TEOPETHUECKHA BO3ZMOYKHOTO.

MexnpeIMeETHBIE CBA3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3ed NMpHU M3yuyeHUH OOIIed M HeopraHMueckod xumuu B 11
KJIacce OCYIIECTBIIAETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak U
MTOHSATUI, IPUHATHIX B OTAEIBHBIX PEIMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUHbIE TIOHATHUSA: SBJICHHE, HAy4HBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalM3, CUHTE3, Kiaccu(uKaius, NepuogUIHOCTb, HAOII0IeHNEe, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIb,
MOJIEJINPOBAHUE.

®duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJa, HSHEPreTHUECKU YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe
COCTOSIHME BEIECTBA, WJICAIBHBIN ra3, (U3NYECKUE BEIWYUHBI, CIUHUIBI HW3MEpPEHUs, CKOPOCTh,
JHEprus, Macca.



buonorus: kierka, opranusm, sKocucTeMa, onochepa, MeTaboJIM3M, MAKPO- U MUKPOIJIEMEHTHI,
O€JIKH, XKUPHI, YTIIEBOJIbI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTHI, TOPMOHBI, KPyTOBOPOT BEIIECTB U MOTOK
SHEPIHU B IKOCUCTEMAX.

I'eorpadus: MuHepabl, TOPHbIE TOPO/IBI, TIOJIE3HBIE HCKOTAEMBbIE, TOILINBO, PECYPCHI.

TexHomorus: XuMHYECKas MNPOMBIIIJICHHOCTb, MCTAJLIYprus, CTPOUTCIIbHBIC MAaTCpUalbl,
CEIIbCKOXO03MCTBEHHOE IIpoOu3BOJACTBO, MU CBas IMPOMBIINIJICHHOCTD, (bapMaHeBTI/ILIeCKaH
MPOMBIIIJICHHOCTh, HNPOU3BOJACTBO KOCMCTHUUCCKHX IIPCIapaTroB, MHNPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaT€puraIoB, SJICKTPOHHAA MIPOMBINIJIICHHOCTE, HAHOTCXHOJIOTHH.



IHHJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHM C CUCTEMHO-ESTEIBHOCTHBIM OJX0/I0M B CTPYKTYpE JJMYHOCTHBIX PE3YJIbTaTOB
OCBOCHHSA TIpenMeTa «XUMUS» Ha YPOBHE CPEAHEro 001ero oO0pa3oBaHUs BBIACICHBI CIEIYIOIINE
COCTABJISAIOLIME: OCO3HAHNUE 00YYaIOUIMMHUCS POCCUNCKON IPa)KAaHCKOM MIEHTUYHOCTH; TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOATEIBHOCTU U CaMOOIIPEAEICHUI0; HaJIMuMe MOTHBALMM K OOYYEHMIO;
TOTOBHOCTb U CIIOCOOHOCTh 00YYarOIUXCsl PyKOBOJCTBOBATHCSI IPUHATHIMU B OOLIECTBE IPaBUIAMU U
HOpMaMU MOBEJICHUS; HAIMUUE IPAaBOCO3HAHNUS, SKOJIOIMUYECKOM KYJIbTYPhl; CIOCOOHOCTH CTaBUTh LIETIN
U CTPOUTH KU3HEHHbIE IIJIAHBI.

JIMYHOCTHBIE PEe3yJbTaThl OCBOCHMSI IIpeaAMeTa « XUMUS» OTPAXKarT C(HOPMUPOBAHHOCTD OIIBITA
[IO3HABATEIbHOM M  MPAKTUYECKOW JEATENIbHOCTH OOy4YaloIIMXCsi B IPOIEcCEe pealu3aluu
00pa3oBaTeNbHON AEATEIBHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS IIpeaIMeTa « XUMUS» OTPaKatoT CPOPMUPOBAHHOCTH OIIBITA
[I03HABATEIbHOM W  MPaKTHUYECKOW JEATENbHOCTH OO0y4YaloLMXcs B IpoLEcce pean3aluu
00pa30BaTeNbHOM 1eATEIbHOCTH, B TOM UUCIIE B YaCTH:

1) rpa:kaaHCKOro BOCIUTAHUA:

0CO3HaHHUs 00YYaIOLIUMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00513aHHOCTEN, YBAXKEHUSI K 3aKOHY
U TIPaBOTIOPAIKY;

MNpEACTABJICHHUA O COUAJIIBHBIX HOPpMaXxX M IpaBUjIaxX MCKINIHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOH TBOpquKOﬁ ACATCIIBHOCTU TIpHU CO3JaHHUU y‘~I66HI>IX ITPOCKTOB,
peuIcHUun y‘-IC6HBIX U MMO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB;

CMOCOOHOCTH NMOHUMATh M NMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI IpYTHX MpH
aHaJIM3€ pa3IMYHbIX BUJOB yUeOHOU NesSTEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY U HayYHOMY HACJIEUI0 OTEUECTBEHHON XHUMMH;

YBaKEHHs K MPOILIECCY TBOPUYECTBA B 0OJACTHU TEOPUHU U MPAKTHUECKOTO MPUIOKEHUS XUMHH,
OCO3HAHHUA TOTO, 4YTO JAHHBIC HAYKHW €CTb pPE3YJIbTaT MAIWTCIBHBIX Hﬁ6f[IO)1€HI/II>i, KPOIOTIIMBBIX

OKCIICPUMCHTAJIbHBIX ITOMCKOB, TOCTOAHHOI'O TPpYydad y‘IéHLIX " IPAKTUKOB;

HHTEPECAa U MTO3HABATCIIbHBIX MOTHBOB B MOJTYYCHHU WU IMOCIICAYIOIICM aHAJIN3C I/IH(bOpMaHI/II/I (0)
NEpCAOBLIX NOCTHIKCHUAX COBpeMCHHOﬁ OTE€YECTBEHHOM XHUMUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
HPaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O MMOBCACHU,

CIIOCOOHOCTH OLCHUBATh CUTyallMH, CBA3aHHBIC C XHUMHUUYCCKHMHU SABJICHUAMH, W IIPUHUMATH
OCO3HAHHBIC PCUHICHU A, OPUCHTUPYICh HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U [ICHHOCTH,



TOTOBHOCTH OLICHUBATh CBOE MIOBEICHUE U TOCTYIIKA CBOUX TOBAPUILEH C O3UIIMHA HPABCTBEHHBIX
U IIPAaBOBBIX HOPM U C YYETOM OCO3HAHHUS ITOCIEACTBUI IIOCTYIIKOB;

4) popMHUpPOBaHUS KYJIbTYPbI 310POBbS:

MOHMMAHMs LEHHOCTeW 370poBOro u Oe3omacHOro oOpa3a JKU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOI'O OTHOLICHHS K COOCTBEHHOMY (DM3UYECKOMY M TICHXHUYECKOMY 3/I0POBBIO;

COOIOICHHST TIPaBIII O€301IaCHOTO OOpallleHus C BEIECTBAaMH B OBITY, TIOBCEIHEBHOM KU3HU, B
TPYJOBOM JNESATENBHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBWJI UHIWBUIYAITLHOTO M KOJJIEKTUBHOTO 0€30MacHOro MOBEACHUS B
CUTYyalHsIX, YTPOKAKOIIUX 3[I0POBBIO U KU3HU JIOJECH;

OCO3HaHHUS IMOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJEHUS aJIKOroJs,
HapKOTHKOB, KypeHHUs);

5) TpyaoBOro BocniMTaHMA:

KOMMYHHUKAaTUBHOH  KOMIIETEHTHOCTH B Y4eOHO-MCCIEOBATEIbCKON  JIEATEIHLHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U JPYTUX BUAAX AEATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTHe B PEIICHUU MPAKTHUECKUX 3a7a4 COLUATbHONU HAIIPaBIEHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

HHTEpCCa K MPAKTHYICCKOMY H3YUCHUIO HpO(l)GCCPIfI pa3in4Horo poaa, B TOM 4YHCJIC Ha OCHOBC
MMPUMCECHCHUS MPCIMETHBIX 3HAHUH 110 XUMHU,

YBAKEHUS K TPYAY, JHOJIAM TPYJla U Pe3yJIbTaTaM TPYIAOBOM JAEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBHAYyaJIbHON TpaeKTOpuu oOpa3zoBaHus, Oymyiien
npodeccud M pealu3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEN K XUMUHU, MIHTEPECOB U OTPEOHOCTEN 00111eCTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

IKOJIOTHUYECKHU 11eTIECO00PA3HOTO OTHOIICHHSI K MIPUPOIC KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa DJKOJOTHYECKUX TMPOoOJieM, BIUSHUS HSKOHOMHUYECKHX
MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMATIBHOM CpPEIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTH)KEHMM XUMHU JJIsi PEHIeHHs BOIPOCOB
PaLMOHAIBHOIO IIPUPOAOIIONIB30BAHNS;

AKTUBHOT'O HENPUATUSA NCHCTBUU, IPUHOCAIIMX BPEI OKPYKAIOLIEH IMPUPOJHOU Cpene, YMEHUS
IIPOrHO3UPOBATh HEOJArONPUSATHBIE SKOJIOIMYECKHE IMOCIEACTBUS MPEANPUHUMAEMbIX IEHCTBUN U
[IPEAOTBPAIIATh UX;

HaJIM4Yud  pa3BUTOTO  3KOJOIMYCCKOr0O  MBINUICHUA, 9KOJIOTHYECKOM KYJbTYpPbI, OIIbITa
JCATCIIBHOCTH 9KOJIOTHYECKOH HAIpaBJICHHOCTHU, YMCHUS PYKOBOJACTBOBATECA UMU B HOSH&B&TCHBHOﬁ,



KOMMYHHUKAaTHBHOW W COLMAIBHOM TPAaKTHKE, CIIOCOOHOCTH M YMEHHS AaKTUBHO MPOTHBOCTOSTH
uaeosioruu xemohoouu;

7) HEHHOCTU HAYYHOTO IMO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
MIPAKTUKU;

MOHUMAaHHMS CIeNU(UKNA XUMHUH KaK HaAyKH, 0CO3HAHUA €€ poJid B (GOPMUPOBAHUHN PAITHOHATIEHOTO
HAY4YHOI'O MBIIUIEHUS, CO3/IaHUM LIEJIOCTHOTO MPEICTaBICHUs 00 OKpYIKaKOIIEM MUPE KaK O €MHCTBE
MPUPOJIBI U YEJIOBEKa, B TIO3HAHUH MPHPOIHBIX 3aKOHOMEPHOCTEH M pPEelIeHUH IMpoOIeM COXpaHEHUs
IIPUPOJHOTO PABHOBECUS;

yOexXI€HHOCTH B 0CO00M 3HAUYMMOCTHM XHMHUM JJIsi COBPEMEHHOW LHMBHWIM3alUMU: B €
I'YMaHUCTHYECKON HAIpaBICHHOCTH U Ba)KHOU POJIM B CO3/1aHUU HOBOI 0a3bl MaTepUaibHOU KYJIbTYpHI,
B PEIICHUH [N100aIbHbBIX POOJIEM YCTOHYUBOIO Pa3BUTHI YEJIOBEUECTBA — CHIPbEBOI, SHEPTETHUECKOMH,
MUIIEBON U IKOJIOTUYECKON O€30IaCHOCTH, B Pa3BUTUU MEIULIMHBI, 00€CIIEYEHUH YCIIOBUM YCIIEITHOIO
TpyZAa U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXKJ0TI0 YjieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOU IPaMOTHOCTH: TOHUMAaHHUS CYIIIHOCTH METO/IOB IMO3HAHUS, UCTIOTIb3YEMBIX
B €CTECTBCHHBIX HayKax, CIIOCOOHOCTH UCIOJB30BaTh MOJyYaeMble 3HAHUS JJIs aHAIHM3a U 00bSICHEHUS
SIBJIGHUN OKPY’KAIOIIEro MHpa U MPOUCXOASIINX B HEM M3MEHEHUU, YMEHUS J1enaTb 00OCHOBAHHBIE
3aKJIIOYEHHUs Ha OCHOBE HAyUYHBIX (JAKTOB M MMEIOIIMXCS JTAHHBIX C LEJbI0 MOJYyUYEeHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATECILHO HCIIOIL30BAaTh XMMHYECKHE 3HAHHS AJi1 pCIICHUSA HpO6J'ICM B
PCAIBHBIX JKU3HCHHBIX CUTYyallHUAX;

HHTEpCCA K IMO3HAHUILO, HCCJIEI0BATEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTHU M CITOCOOHOCTH K HCIIPEPBIBHOMY O6pa30BaHI/IIO u CaMOO6p830BaHI/IIO, K aKTUBHOMY
MOJIYUYCHHUIO HOBBIX 3HAHWM 110 XMMHH B COOTBETCTBUH C KHU3HCHHBIMH HOTpe6HOCT$IMI/I;

MHTepeca K 0COOEHHOCTSIM Tpy/ia B pa3InYHbIX cepax MpophecCHOHATLHON 1A TEIbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3ylbTaThl OCBOSHHUS MPOTPAMMBI IO XMMHUH HAa YPOBHE CPEIHET0 OOIIETro
00pa3oBaHMs BKIIOYAIOT:

3HaYMMble I (OPMHUPOBAHUS MHPOBO33PEHHS OOYyYarOIIUXCA  MEXKAMCUUIUIMHAPHBIE
(MexmpenMeTHbIe) OoOleHayYHbIE MOHSATHS, OTPa)KaoLUe IEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa U
crnienn(UKy METOAOB IMO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEILIECTBO, JHEPT U,
ABJICHHE, MPOLECC, CUCTeMa, Hay4HbIM (hakT, MPUHLMUI, THIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
ucclieloBaHue, HaOII0IeHUe, N3MEPEHUE, SKCIEPUMEHT U JIPYTHE);

YHHUBEPCAJIbHBIE yueOHbIe JEUCTBUS (mo3HaBaTENbHBIE, KOMMYHUKATUBHBIE,
peryisTUBHBIC), o0ecneunBamue (GopmupoBaHue (QPYHKIIMOHAIBHOW TPAaMOTHOCTH W COIMAIbHON
KOMIICTCHIIU 06yqalonmxc;1;



CIOCOOHOCTh o0yyaromuxcs UCII0/Ib30BaTh OCBOCHHBIE MEXIUCUUIITITMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE YUCOHbIE IEHCTBUS B MO3HABATEIBLHON U COLMAIBHOU
MIPaKTHKE.

MeTaHpeI{MeTHBIC PE3YyJIbTaThbl OTpaXaroT OBJIaICHUC YHUBCPCAJIIbHBIMU y‘le6HLIMI/I
IMO3HABATCIIbHBIMH, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMUA I[GflCTBHSIMH.

Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS
1) 6a30Bble JIOTHYECKHUE IeHCTBUSA:

camMocCTosITeNbHO  (OPMYIHUPOBATh M aKTyaJdHU3UpOBaTh MpolieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPCACIIATh LUCIIN ACATCIBHOCTH, 3aaaBasd MapaMETPbl U KPUTCPUH UX JOCTHIKCHUSA, COOTHOCUTDH
PE3YIbTAThI ACATCIBbHOCTH C IOCTABJIICHHBIMU LCJIIAMU,

MCIIOJIB30BATh IPY OCBOCHUH 3HAHHUNA MPUEMBI JIOTHYECKOTO MBIIICHHS: BBICISITh XapaKTepHBIC
NPU3HAKY ITOHATUH U yCTaHABIMBATh X B3aHMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIONINE NOHSATHS IS
OOBSICHEHUS OT/ACTBHBIX (PAKTOB U SIBICHUI,

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUU IAJIA KJIaCCI/I(i)I/IKaIII/II/I BCIICCTB U XUMHUYCCKUX pCaKHHﬁ;
YCTaHaBJIMBATh NPUYIUHHO-CICACTBCHHBIC CBA3U MCKAY U3YYACMbIMU SABJICHUAMMU,

CTPOUTH JIOTMYECKHE pacCyXIeHHUs (MHAYKTUBHbBIC, JIEAyKTUBHBIC, 0 AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PAcCMAaTPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BBIBOJABI U
3aKJII0YEHUS;

MNPUMCHATH B IIPOUCCCC MO3HAHU UCIIOJIb3YEMbBIC B XUMHWU CUMBOJIMYCCKUC (3HaKOBLIe) MOACIIH,
HpGO6p330BI)IBaTB MOZCIIbHBIC MMPEACTABICHUA — XUMHYECKHI 3HAK (CI/IMBOJ'I) 9JICMCHTA, XUMHNYCCKas
(l)opMyna, YpaBHCHHC XUMHUYECKOH p€aknuuun — TIIpU PCHICHUU yLIC6HBIX IIO3HABATCIIbHBIX H
MPAKTUYCCKHUX 3aJiad, IPUMCHATb HA3BaAHHBIC MOJACIIBbHBIC MTPCACTABICHUA JI4 BBIABJICHUS XapaKTCPHBIX
MPHU3HAKOB U3Yy4YaCMbIX BCIICCTB U XUMHUYCCKUX peaKHHﬁ.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBUS:
BJIaZICTh OCHOBAMHU METOJJ0B HAYUYHOTI'O IMO3HAHHW BEIIECTB U XUMHWYCCKUX peaKHHﬁ;

q)OpMy.]'H/IpOBaTB OCJIK U 3aJa49i UCCIICAOBaHW, HCIIOJIb30BATh ITOCTABJICHHBIC 1 CaAMOCTOATCIBHO
C(bOpMYJ'II/IpOBaHHBIe BOIIPOCBHI B KA4YCCTBC HHCTPYMCHTA IMO3HAHHUA W OCHOBBI JJIA (I)OpMHpOBaHI/IH
THIIOTE3EI 11O IMMPOBEPKE MPABHUIIBHOCTHU BBICKA3bIBACMBIX CY)KJIeHI/Iﬁ;

BIQJCTh HABBIKAMU  CaMOCTOSITEIBHOTO IUIAHUPOBAHHWA M IPOBEIACHUS  YYCHHUYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMsS HAOMIOAATh 3a XOJIOM IIpoIlecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €T0 Pe3yJIbTaT, (POPMyINPOBAaTh 000OIEHHS U BEIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH
Pe3yabTaTOB MCCIIEOBAHNUS, COCTABIATh 0OOCHOBAHHBII OTUET O MPOJIeIaHHOK paboTe;

MPUOOpPETaTh ONBIT YYCHUUECKON HCCIIe0BAaTeNbCKON U MPOEKTHOM AESITEeIbHOCTH, MPOSBIIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOIOB PEIICHUs MPAaKTHUYECKUX 3a/ad,
MPUMEHEHUIO PA3JIMYHBIX METOOB MMO3HAHUS.



3) padora c unopmaunmeii:

OpPUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHHKAX HHGOpManuu (HAay4yHO-TOMYJIApHAs JTUTepaTypa
XUMHYECKOTO COJIeP KaHMUsI, CIIPAaBOYHBIC TTOCOOUs, pecypchl IHTepHETa), aHAIM3HPOBATH HHPOPMAITUIO
pa3IMYHbIX BHJIOB U (OpPM MPEICTaBICHUS, KPUTUYECKH OLIEHUBAaTh €€ JOCTOBEPHOCTh H
HEMPOTUBOPEUNBOCTb;

(hopMyJIHPOBATH 3aMPOCH] ¥ MPUMEHATH Pa3IMIHBIE METO/IBI TIPU MTOUCKE U 0TOOpe HpOpMAIIUH,
HEOOXOIMMOM JIJIs1 BEITIOJIHEHHSI YUEOHBIX 3aJ1a4 ONPEACIIEHHOTO THIIA;

npuoOpeTaTh OMBIT HCIOIB30BAaHUA HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH H
Pa3JIMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYI (opMy mpencTaBieHus HHPOpPMALUU (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIUIblL, PUCYHKU U IPYTHUE);

HCII0JIb30BaTh HAyUYHBIN SI3bIK B Kau€CTBE CPEJICTBA IPHU padoTe ¢ XMMHUYECKON MH(pOpMaLuen:
HOPUMEHSITh MEXKIpeIMeTHbIe ((H3MYECKUe M MaTeMaTH4eCKHe) 3HAKH M CHMBOJBL, (HOpMyIIsL,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIOJIb30BATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HAIJISIHOCTH.
KoMMyHHUKaTHBHBIe YHHBepcaJbHble Y4eOHbIe el CTBHA:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYk/IaeMOil TeMbI B XO/I€ JUAJIOTa U/WUIIH TUCKYCCHH,
BBICKA3bIBATh UJIEH, GOPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEILHO BBITIOJHEHUS PEIOKEHHOM
3a71a4M;

BBICTYyIIAaTh C Hp€3€HTaHHeﬁ PE3YIbTATOB MO3HaBaTEeIbHOMN ACATCIIBHOCTH, MOJTYYCHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHMKAMH IIPU BBIIIOJIHEHUM XUMHUYECKOTO HKCIEPUMEHTA,
MPaKTUYECKOH pPadOTHI MO HCCIIEOBAHUIO CBOMCTB HM3Yy4ae€MbIX BEIIECTB, pealu3allud y4yeOHOro
npoekTa, M (OpMyIupoBaTh BBIBOABI 10 pe3yjbTaTaM MPOBEAEHHBIX HCCIEAOBAaHUM MyTEM
COTJIACOBaHUS MO3UIMM B X0/1€ 0OCYKIAEHHSI U 0OMEHAa MHEHUSIMHU.

PeryasiTuBHbIC YHHBepcaJbHbIe y4eOHbIE 1eiCTBHSA:

CaMOCTOSITENTFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATENBHYIO JI€ATEIHHOCTH,
ompenenss e€ IEeTd W 3aJa4yd, KOHTPOJMPOBaTh W IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
TpeiaraeMblii arTOPUTM JCUCTBUMN MPH BHIMOTHEHUH YYEOHBIX U UCCIIEIOBATENILCKUX 3a/1a4, BRIOMPATh
Hanbosiee 2 (HEKTUBHBINA CMIOCOO UX pEelIeHUs C YYETOM IMOYUYEHUsS HOBBIX 3HAHWM O BEIIECTBAX M
XUMHYECKHUX PEaAKIIHSIX;

OCYILIECTBIATh CAMOKOHTPOJIb JEATENBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.
INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHBIC pe3yabTaThl OCBOCHHUS MPOTPAMMBI 10 XMMHH Ha yriIyOJIEHHOM ypOBHE Ha YPOBHE
cpemHero oOImmero o0pa3oBaHUs BKIIOYAIOT cHeruduueckue s y4eOHOro mpeaMera «XHUMHs
Hay4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI JICUCTBUN MO OCBOCHHIO, HHTEPIIPETAIMHA W TIPEOOPA3OBAHUIO
3HAHWW, BUBI JEATEIHHOCTH IO MOJTYYCHHIO HOBOTO 3HAHHS W NMPUMCHEHHWIO 3HAHWH B Pa3IMYHBIX



y4eOHBIX CUTYyalMsIX, a TAK)KE B PEaJIbHBIX )KU3HEHHBIX CUTYAIHsIX, CBSI3aHHBIX ¢ XuMueil. B nmporpamme
10 XUMHH MPEIMETHBIE Pe3yJIbTaThl MPE/ICTABICHBI 10 I'0JIaM U3yUYCHHUS.

11 xmacc
[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHu4IecKasi XUMUsD) OTPAXKAIOT:

c(OPMUPOBAHHOCTh MPEACTABICHUN: O MaTEepPUATLHOM EIMHCTBE MHPA, 3aKOHOMEPHOCTIX U
MMO3HABAEMOCTH SIBJICHUN MPUPOABI, O MECTE U 3HAYCHUH XMMUU B CUCTEME €CTECTBEHHBIX HayK U €&
poJiu B 00ECIICUeHUHU YCTOMUMBOTO Pa3BUTHS, B PEIICHUN TPOOIJIEM IKOJIOTUYECKOM, SHEPTreTHUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHIH HOBBIX MaTEPHAJIOB, HOBBIX HCTOYHHUKOB
SHEPrUH, B 00ECIIEUCHUH PAIlMOHATIHLHOTO PUPOIONOIH30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS U
o01Ieit KyJIbTYpPBI YeJIOBEKa, a TAKKE IKOJIOTHIECKH 00OCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM cpejie;

BJIQJICHUE CUCTEMON XMMHUYECKHUX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIONINE MTOHATHS —
XUMHYCCKHIA 3JIEMEHT, aTOM, SIPO aTOMa, U30TOIbI, JICKTPOHHAsT 000JI09YKa aToma, s-, p-, d-aTOMHBIC
opOHTaNu, OCHOBHOE U BO30YXKIEHHOE COCTOSIHMSI aTOMa, THOpUAM3AIUs aTOMHBIX OpOHTalel, HOH,
MOJIEKYJIa, BaJIEHTHOCTh, OJJIEKTPOOTPUILIATENILHOCTh, CTENEHb OKHUCJICHHS, XHMHUYECKas CBS3b
(koBajieHTHAs, WOHHAs, MeETaJUIMYecKas, BOJOPOJHAs), KPHUCTALIMYECKas pemeETKa, XHMHYECKas
peakiusi, pacTBOp, SJIEKTPOJMTHI, HEIIEKTPOJIUTHI, AJICKTPOJUTHUYECKAS TUCCOIMAIUS, CTEIEHb
JTUCCOITHAITIH, BOJOPOIHBIN IMOKA3aTe b, OKUCIUTENb, BOCCTAHOBHUTEIIb, TEIIOBOH A (DEKT XUMUUECKOM
peaKki, CKOPOCTh XUMHUYECKOW pEeaKI[uu, XUMHUYECKOE PaBHOBECHE; TEOPHUU M 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON auccouuanuu, nepuogudyeckuid 3akoH .M. MenneneeBa, 3akoH COXpaHEHUs
MacChl BEIIECTB, 3aKOH COXPAHEHUs W TMPEBpAICHUS DHEPTUU MPU XUMUYECKUX PEaAKIUAX, 3aKOH
MIOCTOSTHCTBA COCTaBa BEUIECTB, 3aKOH JIEMCTBYIOIIUX MAccC), 3aKOHOMEPHOCTU, CUMBOJIUYECKUN SA3BIK
XUMUHU, MUPOBO33PEHUECKUE 3HAHUS, JICKAIINE B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHHMM BEIIECTBA HA aTOMHOM, MOHHO-
MOJICKYJISIPHOM M HAJIMOJIEKYJISIPHOM YPOBHSIX; TIPEJICTABICHUS] 0 MEXaHU3MaxX XUMHUUYECKUX PEaKIni,
TEPMOANHAMUYECKUX
U KUHETUYECKHX 3aKOHOMEPHOCTAX MX MPOTEKaHMs, O XHUMHYECKOM paBHOBECHHU, pACTBOpax M
JTUCTIEPCHBIX CUCTeMaX; (haKTOJIOTHUECKHE CBEJICHUSI O CBOWCTBAX, COCTABE, MOTYYCHUH U 0€30MacCHOM
WCIIOB30BAaHUM BAXHEHIIMX HEOPTaHMYECKUX BEHIECTB B OBITY M MPAKTUYECKOW MEATETbHOCTH
YeNoBeKa, OOIMIMX HAYYHBIX MPUHITUTIAX XUMHYECKOTO IPOU3BO/ICTBA;

Cc(OPMHPOBAHHOCTh YMEHHI: BBIBIATh XapaKTepHbIE IMPHU3HAKU TOHITUH, YCTAHABIUBATh UX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHSATHUS MIPU OMMCAHUU HEOPTaHWYECKUX BEIECTB U
UX MpeBpalleHuii;

c(OPMUPOBAHHOCTh YMEHUS UCIOIb30BaTh XUMUYECKYIO CUMBOJIUKY I COCTaBICHUS (OpMy
BEIIECTB M YypaBHEHMH XUMHUYECKUX peakuui, cucrematnueckyro Homenknatypy (IUPAC) wu
TPUBHAIIBHBIE HA3BaHUS OTJIEIbHBIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUS ONPEAEATh BAJICHTHOCTb W CTENEHb OKUCICHUS XUMHYECKHX
3JIEMEHTOB B COCIMHEHMSIX, BHJI XUMHUYECKON CBsI3M (KOBAJICHTHAsl, HMOHHAasA, MeTajuIMuecKas,
BOJOPOJIHAS ), TUIl KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

Cc(OPMHUPOBAHHOCTh YMEHUS OOBSICHATh 3aBUCHMOCTh CBOWMCTB BEIIECTB OT BUAa XMMHUYCCKOMN
CBSI3M M THIIA KPHUCTAUIMYECKOW pPEHIETKH, OOMEHHBI M JIOHOPHO-aKICITOPHBIA MEXaHU3MbI
o0pa3oBaHMs KOBAJICHTHOU CBSI3U;



c(OpMHUPOBAHHOCTh YMEHUMN: KJIaCCU(PUIIMPOBATh: HEOPraHMUYECKHUE BEIIECTBA MO UX COCTaBy,
XUMHUYECKHE PEAKLUU [0 PA3JIMYHBIM IPU3HAKaM (YUCIy U COCTaBy pearupyroliux BEIIECTB,
TerioBoMy 3¢ (heKTy peakluu, U3MEHEHUIO CTeTIeHEe OKHCIIEHUS 3JIEMEHTOB, 00OpaTUMOCTH, YUaCTHIO
KaTajn3aropa U JPYTHe); CaMOCTOATENIBHO BHIOMPATh OCHOBAHUS M KPUTEPUH IS KJIACCHU(PHUKAINN
M3Y4YaeMbIX BEIIECTB U XUMUUYECKUX PEaKIIHA;

c(hOpMHUPOBAHHOCTh YMEHHUS PAacCKpbIBaTh CMBICT nepuoanyeckoro 3akona JI. M. Menaeneesa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOLIYIO, O0BSICHUTEIHHYIO U IPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB M HOHOB
XMMHMYECKHX 3JIEMEHTOB IIEpBOro—4eTBEPTOro nepuonos Ilepuognueckon cucrems! .M. Menneneesa,
WCTIOJNB3Ys TOHATHS «IHEPIeTUUYECKUE YPOBHHY», «IHEPreTHYECKHE MOAYPOBHU», «S-, pP-, d-aTOMHBIE
opouTanny, «OCHOBHOE U BO30YXIEHHOE JHEPreTUYECKHe COCTOSIHUSL aToMay;
OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMCTB XHMHYECKHX OJJIEMEHTOB M MX COCIMHEHUH 10
nepuogam u rpynnam Ilepuonnyeckoit cucremsl . M. MenneneeBa, BaieHTHbIE BO3MOKHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOEHUS UX 3JIEKTPOHHBIX 000JI0UEK;

c(hOpPMUPOBAHHOCTh YMEHUI: XapaKTepu30BaTh (OMUCHIBaTh) OOILIME XUMHUYECKHE CBONCTBA
BEILIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh CYIIECTBOBAHMUE T'E€HETUYECKOW CBA3UM  MEXKIY
HEOPraHMYECKUMHU BEUIECTBAMH C TIOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

cOpPMUPOBAHHOCTh ~ YMEHUS PACKPhIBATh  CYIIHOCTb:  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii TOCPECTBOM COCTABJICHUS IEKTPOHHOTO OajaHca ATUX PEaKIUi; peakinii HOHHOTO OOMEeHa
MyTEM COCTABIICHUSI UX MOJIHBIX U COKPAUIEHHBIX MOHHBIX YPAaBHEHMI; peakIuil THIPOIN3a; peaKIni
KOMILIEKCOO0Opa3oBaHus (Ha MpUMEPE TUAPOKCOKOMIIEKCOB IIMHKA U aTFOMUHMS ),

c(OPMUPOBAHHOCTh YMEHMSI OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUYECKHX pEaklui C
Y4ETOM UX DHEPreTUYECKUX XAPAKTEPUCTUK, XapaKTep U3MEHEHHSI CKOPOCTH XMMHUYECKON pEaKkiuu B
3aBUCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHHUS XMMHYECKOIO PaBHOBECHS IMOJ]
BIIMSIHMEM BHEIIHUX Bo3neicTBuii (mpunuu Jle Hlatense);

c(hOPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XHUMHUYECKHE PEAKIMHU, JIekKAIIUE B OCHOBE
MIPOMBIIIJICHHOTO TIOMYyUYeHUsSI CEPHON KUCIOTHI, aMMHaKa, OOIIHEe Hay4HbIe MPUHIMITBI XUMUYECKHX
MIPOM3BO/ICTB; I€JIECO00OPA3HOCTh MPUMEHEHHUS! HEOPTaHWYECKHX BEIIECTB B MPOMBIIUICHHOCTH U B
OBITY C TOYKU 3pEHUS] COOTHOIICHHSI PUCK-TIOIB3a;

c(OPMHUPOBAHHOCTH BIAJICHUS CUCTEMOH 3HaHMH O MeToJaX HAy4YHOrO IO3HAHUS SBJICHUHN
MpUPOABI — HaAOJOJIEHUE, U3MEpPEHUE, MOJEIMPOBaHHUE, IKCIEPUMEHT (peajbHbIi U MBICICHHBIN),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, YMEHUS IPUMEHSTH 3T 3HAHUS NPU SKCIEPUMEHTAIBbHOM
UCCIIEIOBAaHUM BEIIECTB W JJI1 OOBACHEHUS XMMHUYECKUX SIBICHHUN, UMEIOIIMX MECTO B MPHUPOJE,
MIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA U B IOBCEHEBHON KU3HU;

CCbOpMI/IpOBaHHOCTI) YMCEHUA BBIABIATE B3aMMOCBA3b XHUMHYCCKHUX 3HAHUHA C TOHSATHIMH H
NpCACTABJICHUAMU APYIrUX CCTCCTBCHHO-HAYYHBIX NPCAMCTOB IJId 0oJiee OCO3HAHHOI'O ITOHMMAaHUS
MaTCpHUaJIbHOI0 €AUMHCTBA MHPA,

Cc(OPMHUPOBAHHOCTb YMEHHUS IIPOBOIUTH PACUETHI: C UCIOIB30BAHUEM HOHATHI «MaccoBasi 10
BEIIECTBA B PACTBOPE» U «MOJIApHAs KOHIIGHTpAllMs», MacChl BellecTBa WiIM 00BbEMa rasza Io
M3BECTHOMY KOJIMUECTBY BEILECTBA, MAacCe UM 00BEMY OJHOIO U3 YyHYaCTBYIOIIUX B PEAKIIUU BEIIECTB;
TETIOBOTO 3¢ (eKTa peakiuy; 3HaueHUs] BOJOPOTHOTO IMOKA3aTelNsi paCTBOPOB KHUCIOT U IIEIOYEH ¢
M3BECTHOM CTENEHbIO AUCCOLUALNN; Macchl (00BbEMa, KOIMYECTBA BELIECTBA) MPOILYKTa PEAKIIUH, €CITU
OJIHO U3 UCXOJHBIX BELIECTB JaHO B BUJE PACTBOPA C ONPEAEIEHHON MAaCCOBOM J0JIEH paCTBOPEHHOTO



BEIIECTBA WJIM JAHO B M30BITKE (MMEET MPHUMECH); JOJHM BBIXOAA MPOAYKTa PEAKIUH; 0O0BEMHBIX
OTHOIIICHUH T'a30B;

c(OPMHPOBAHHOCTh YMEHHIA: CAMOCTOSTENPHO IUIAHUPOBATH M TPOBOAMTH XUMHUYECKUH
SKCIIEPUMEHT (IIPOBEJICHUE DEAKIMi HOHHOTO OOMEHa, MOATBEP)KIACHHE KAaueCTBEHHOTO COCTaBa
HEOpPraHWYECKUX BEILECTB, OIPENEICHUE CPElbl PacTBOPOB BELIECTB C IOMOLIbIO HHAMKATOPOB,
U3Y4YCHHE BIMSHUS PA3IUYHBIX (AKTOPOB HAa CKOPOCTb XHMHUYECKOM peakIMH, pelieHue
SKCHEPUMEHTAIBHBIX 3a7a4 1o TeMaM «Mertamis» U «Hemeramiey) ¢ CcOOMIOACHUEM IPaBHI
Oe3omacHoro oOpallleHus C BElIeCTBaMU U JIaOOpaTOpPHBIM 00OpyJI0BaHHEM, (OPMYIUPOBATH LIETh
WCCIICIOBAHMS, MPEJICTABIATh B PA3NU4HON (popMe pe3ynbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U
OLICHUBATbh UX JIOCTOBEPHOCTE;

chOpPMUPOBAHHOCTh YMEHHI: COONIOAATh TpPaBUJIA TOJIb30BAHUS XHUMHUYECKOW TMOCYIOW U
1abopaTOpHBEIM 000PYIOBAaHHEM, OOpAIICHHS C BEIISCTBAMU B COOTBETCTBHH C HHCTPYKIHSIMH IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHYECKHX OIBITOB, SKOJOTHYECKH 1EJIecOo00pa3HOro IMOBEACHUS B
OBITY W TPYJOBOHM JEATCIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3JI0POBBS, OKPYKAIOIIEH MPUPOTHON
Cpelbl U TOCTHKEHHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh TOKCUYECKOTO JEHCTBUS Ha
JKHBBIE OPraHU3Mbl ONPEACIIEHHBIX HEOPraHUYECKUX BEIIECTB, HOHUMAsI cMbIc nokasarens [1/1K;

C(OPMHUPOBAHHOCT  YMEHHMI: OCYLIECTBIATH  LEJICHANPABICHHBIH IOUCK XMMHUYECKOH
nHGOpPMAIMY B Pa3IMYHBIX HCTOYHHUKAX (HaydHas U yueOHO-HaydHas TUTepaTypa, CpeACTBa MacCOBOH
uHpopmauuu, HVHTepHET M Jpyrue), KpPUTHYECKU aHAIM3MPOBATh XUMUYECKYI HH(POpMALHIO,
nepepadbaTbIBaTh €€ U UCIOJIB30BATh B COOTBETCTBUU C ITOCTABJICHHOMN y4eOHOM 3a1ayeil.



OcHOBHBIE BU/IbI IEATEJIbHOCTH y4alIUXCSl HA YPOKe (TIEpEeUrCIIuTh)

OCHOBHBIC BUABI A€ATCJIbHOCTH YHAIIIUXCHA HA YPOKE

1. Beimonus0T 3a1aHKeE:
- B TeTpaju
- CaMOCTOSITEIbHO
- B Iapax
- B Tpymie
2. BBINONHAIOT HHAMBUAYAIbHbBIE 33JaHUs 110 KaPTOUKaM
3. 3anuChIBAIOT PEIICHUE Ha JI0CKE
4. Cnymarort:
- YUUTEIS
- OTBETHI OJIHOKJIACCHUKOB
- 3aKJIFOUCHUE YUUTEIIS
5. OTBeuyaroT:
- 110 BBI3OBY YUUTENS
- 10 JKEJIaHHUIO0
6.00cyxaaroT:
- OTBETHI OJIHOKJIACCHUKOB
- pobJieMy
- pe3yJIbTaThl SKCIIEPUMEHTA
- pe3ybTaThl pEHICHUS 3a/1a4l
- pe3yJabTaThl BHINOIHEHUS 33/IaHUS
7. KOMMEHTUPYIOT OTBETHI OJJHOKJIACCHUKOB
8.KoppekTupyroT oTBETbl OJHOKJIACCHUKOB
9.BeIABUTAIOT:
- IPENOJIOKEHUE
- TUTIOTE3Y
10.®opmynupyIoT:
- 1Ie7Tb ypoKa (MPaKTHUEeCKO PaboThI)
- OIIPEIEIICHNE
- IOHATHE
- IPaBUIIO
- 3aKOH
- BBIBOJIbI
11.060CHOBBIBAIOT BHIOOP:
- croco0a perieHus
- croco6a ompeneneHus
- peakTuBa
12. ITpuBoAAT mpUMeEpbI
13. Haxozaat uHpopmanuio B TeKCTe
14. CpaBHuBaIOT
15. XapakTepusyroT cBOMCTBa
16. Knaccudumupyrot
17. BoIsBIsAIOT 3aKOHOMEPHOCTh
18. 3anmomHsAI0T TabIUIy
19. Bricka3bIBaIoT:
- IPEOJIOKEHUE O YEM-THO0
- CBO€ MHEHHE
20. OnpeaensitoT MPUYUHBI
21. Otmeuarort:
- CXOJICTBO



- paznu4ue
- IPU3HAKH
22. O000111ar0T:
- nH(pOPMAIIHIO
- CBEJICHUS
23. YcTaHaBIMBaIOT IPUUMHHO-CIIEICTBEHHBIE CBSI3U
24. AHau3UPYIOT:
- nH(pOPMAIIHIO
- cXemy
- PHCYHOK
- Ta0IHILy
- TaHHBIE
- pe3yJIbTaThl SKCIIEPUMEHTA
- pe3yIbTaThI JTA0OPATOPHBIX OIBITOB
- IOTIYIICHHbIE ONIMOKH
25. CocTaBisoT:
- KJ1IacCU(UKAIIMOHHBIE CXEMBbI
- 00o0mIarome TabIUIIBI
- IIJIaH BBITIOJIHEHUS 3aJjaHusl  (dKCIIEPUMEHTA, UCCIIeIOBAHUS)
- OTYET O MPOBEACHHOM HCCIICIOBAHUH
26. BcnoMHHAIOT U 03BYYMBAIOT TMpaBuiia 6e30macHoii paboThl B XUMUYECKOM Jaboparopuu
27. HabGnronaroT 3a X0A0M JIEMOHCTPALIMOHHOI'O SKCIIEPUMEHTA
28. OCcynIeCTBISIOT:
- CAMOOIICHKY
- CaMOIIPOBEPKY
- caMOaHaJn3
- B3aHMOIIPOBEPKY
29. UcnipaBnsitoT BBISIBJICHHBIE OIITMOKH

OpraHn3aunﬂ HpOGKTHOﬁ U HCCJIeI0BATEIbCKOH AeSITEJIbHOCTH Yualuxcs

[TpoekTHas uccienoBaTeNbCKast IESTEIBHOCTh YUAIIUXCsl MPOTHCaHa B CTaHAApTE 00Opa30BaHMUS.
[Tporpammebl BCeX MIKOJIBHBIX MPEAMETOB OPUEHTUPOBAHBI HA JAHHBIN BUJ AesITeNbHOCTU. [IpoekTHas
NeSTeNbHOCTh yUaIIUXCsl CTAHOBHUTCS BCE OOJiee aKTyallbHOM B COBpeMeHHOU memaroruke. M sto He
CITy4aiiHO, BEJlb UMEHHO B MPOIIECCE MPABWIBHON CAaMOCTOSATEILHON padOThl Ha/l CO3JaHUEM MPOEKTa
mydiie Bcero  (OpMHpYeTCs KyJNbTypa YMCTBEHHOTO TpyJa YUYEHUKOB. A  MOBCEMECTHas
KOMITHIOTEPHU3AINSI TIO3BOJISIET KAXKIOMY YUUTENIO 00Jjiee TBOPUYECKH MOAXOAUTH K pa3pabOTKe CBOUX
YPOKOB, a TakXke claeiaTh o0pa3oBaTeNbHBIA TMpollecc Ooliee HHTEPECHBIM, Pa3sHOOOpa3HbIM U
COBPEMEHHBIM.

NHCTpyMEHTOM JOCTHMXKEHUS IJIAHUPYEMbIX JIMYHOCTHBIX, METAMpPEJAMETHBIX U MPEAMETHBIX
pPEe3yIBTATOB SIBISIOTCS YHHBEPCAJIbHBIC Y4eOHBbIC ACUCTBUA. D(DPEKTUBHBIM METOJIOM CHCTEMHO-
JEATEIIbHOCTHOTO MOAX0/1a ABJISAETCS MPOEKTHAS €SI TENBHOCTb.

[IpoekTHas eATeNbHOCTh SBISETCS YaCThIO CAMOCTOSITENIbHOM paboThl yuamuxcs. KauecTBeHHO
BBINIOJIHEHHBIN MTPOEKT — ATO MOATAIHOE TUIAHUPOBAHUE CBOUX JICWCTBUM, OTCIEKUBAHUE PE3YJIBTATOB
cBoeil paboTel. [IpoekT — BpeMeHHas LiejeHanpaBieHHas 1eATeIbHOCTh Ha MOJyYeHHUE YHUKAIbHOTO
pe3yJibTarta .

[lenb MOPOEKTHO-UCCIEIOBATEIBCKOM JEATEIBHOCTH ydalmuxcsi B paMmkax HOBbIx PI'OC:
(dhopMUpOBaHHE YHUBEPCAIBHBIX YYEOHBIX NeicTBU. Vcmonp30BaHNEe MPOEKTHO-HCCIEI0BATEIbCKON
NEeSTeIbHOCTH Ha ypOKaX M BO BHEYPOUHOW JEATEIbHOCTH SIBISIETCS CPEACTBOM (POPMHUPOBAHUS
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBHI, KOTOPHIE B CBOIO OYEpEIb:



00eCTeYnBaOT yyaleMycst BO3MOKHOCTh CAMOCTOSITENILHO OCYIIECTBIISATh IEATEIBHOCTh YUCHUS,
CTaBUTh Yy4eOHBbIC II€JIM, HMCKaThb U HCIOJIb30BaTh HEOOXOIMMBIE CpPEICTBA M CHOCOOBI HX
JOCTHIKEHHUS,

YMETh KOHTPOJIMPOBATH U OIICHUBATh YUEOHYIO ACATEIBHOCTD U €€ PE3YJIbTaThl;

CO3JIAIOT YCJIOBHS Pa3BUTHs JTUYHOCTH M €€ CaMOpea3allii Ha OCHOBE «yMEHHUS YUYHTHCS» U
COTPYJIHUYATDH C B3POCIBIMU U CBEPCTHUKAMH.

YMeHue yuuTncs

o0ecreynBaeT JMYHOCTH TOTOBHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO, BHICOKYIO COIHAIBHYIO U
po¢eCCHOHATBHYIO MOOHILHOCT;

00ecneurBalT YCIEIHOEe YCBOCHHE 3HAHUM, YMEHUI U HABBIKOB;

(dbopMUpOBaHHE KAPTUHBI MUPA, KOMIETEHTHOCTEH B JIF000i MpeIMETHOM 00JIaCTH MO3HAHUS.

K Ba)XHBIM 110J10KHTEIIFHBIM (I)aKTOpaM HpOCKTHOﬁ ACATCIIBHOCTH OTHOCATCA:

MOBBIICHNEC MOTHBALIUN YUAIIIUXCA ITPU PCHICHUUA 3a1a4;

Pa3BUTHUC TBOPUCCKUX CHOCO6HOCT€I>1;

CMCHICHUC aKIICHTA OT HHCTPYMCHTAJIbHOT'O ITOAX0AA B PCHICHUH 3a4a4 K TEXHOJIOT'HYCCKOMY
q)OpMI/IpOBaHI/IC YYBCTBA OTBETCTBCHHOCTHU,

CO31aHuC YCJ'IOBI/Iﬁ JI OTHOIICHHUH COTPyAHUYICCTBA MCIKAY YUUTCIIEM U yHalllUMCA .

OCHOBHOM NPUHIUT paOOTHI B yCIOBUSIX MTPOEKTHOM JIEATEIBHOCTH — OMEPEKAIOIEe CaMOCTOATEIHHOE
03HAKOMJICHUE IIKOJIHHUKOB C Y4Y€OHBIM MaTE€pHaJIOM M KOJUICKTUBHOE OOCYXICHHE Ha YpOKax
MOJIy4E€HHBIX PE3YJIbTATOB, KOTOPBIE 0(OPMIISIFOTCS B BHJIE ONPEIeIICHU U TeopeM. B aTom citydae ypok
MOJTHOCTBIO YTPAYMBAET CBOM TPATUIIMOHHBIE OCHOBAHUS W CTAHOBHUTCS HOBOWM (OpMOMl OOIICHHS
YUYUTENSA U y4alluXxcs B IUIaHE MPOU3BOICTBA HOBOT'O JUIsl YYEHUKOB 3HAHUS.

Tunel 3anaHuii, MpeagaraeMbix y4eHUKaM B XOJI€ POEKTa:

MpaKTUYeCKHe 3adaHus (M3MEpeHHs, YEepPUYEHUs C TOMOIIbI0 YEPTEeKHBIX HHCTPYMEHTOB,
paspe3aHusi, CruOaHusi, pUCOBAaHUSA U JP.)

MPaKTUYECKHE 3a/1a4M — 3a7]a4d IPUKIIATHOTO XapaKTepa;

MpoOJIEeMHBIE BOMPOCH, OPUEHTHPOBAHHBIE Ha (HOPMHUPOBAHHE YMEHUH BBIIBUTaTh THIIOTE3HI,
00BACHITH (haKThl, 000CHOBBIBAThH BHIBOJIBI;

TEOpPETHYECKHUE 3aJ]aHus HA TTOMCK W KOHCIEKTHUpOBaHUE MH(]OpMaInK, ee aHalu3, 0000IIeHne U
T.IL.;

3aJla4y¥ - COBOKYITHOCTD 33JJaHUI Ha UCIIOJIb30BaHUE OOIINX JJII HUX TEOPETUYECKUX CBEICHHIM.

OCHOBHBIE 3TaIIbI opraHu3anun HpOCKTHOfI ACATCIIBHOCTU yUallluXcCs .

1.

IMoaroroBka K BEIOJIHEHUIO MTpoeKTa (popMUpoBaHKE TPy, BbIIaua 3aJaHuid. BEIOOp TeMbl
U IeNell MpOoeKTa; OomNpeAeseHne KOJIWYEeCTBA YYAaCTHHUKOB MPOEKTa). Yualiuecss oO0CyXIaroT
TEMy C YYHTENEM, IIOJy4aloT TPH HEOOXOAMMOCTH IOMOJHHUTEIBHYI0 HH(OpPMAIIHIO,
YCTAQHABJIMBAIOT LIEJIHM: YYUTEIb 3HAKOMHT YYalllUXCS C CYTbIO MPOEKTHOM JEsTEeIbHOCTH,
MOTHBHUPYET YYaIUXCsl, TOMOTAET B TOCTAHOBKE IIEJIEH.

IlnanupoBanue paboTbl  (pacmpeneneHHEe  OOS3aHHOCTEH,  ONpeieleHHe  BpPEMEHHU
MHAUBUAYAIbHON paboThl). OnpeneneHre HCTOYHUKOB HHPOPMAIIIH; INITAaHUPOBaHUE CIIOCO00B
cOopa u aHanM3a MHPOPMALIMH; NITAHUPOBAHUE UTOTOBOTO MPOIYKTA ((POPMBI MpeCTaBICHUS
pe3yibTaTa): BBITYCK TIa3€Thl, YCTHBIM OTYET € JEMOHCTpaled MaTepuanoB U JpYyTUX;
YCTAHOBJICHHE KPUTEPHEB OLIEHKU PE3YJIbTATOB; pacipeeneHre 00s3aHHOCTeH cpelu YICHOB
KOMaH/Ibl: y4yallyecs: BbIpadaThIBAIOT IUIaH JEHCTBUI; yUUTENb PEAIaracT uieu, BbICKa3bIBaeT
MIPETOI0KEHHUS, ONPEEIAET CPOKU PAOOTHI.

HccaenoBanme: ydammecs OCYLIECTBISIIOT IOUCK, OTOOp M aHalIM3 HYKHOW HMH(pOpMaIUH;
HKCHEPUMEHTUPYIOT, HAXOIAT MYTH PEUICHUs] BO3HUKAIOMIUX MPO0IeM, OTKPBIBAIOT HOBBIE IS
ceOs 3HaHMsI, YUUTENb KOPPEKTUPYET XOJ BBIIOIHEHUS paOOTHI.



4. O0o01meHue pe3ysbTaTOB: yJaluecss 0000maT MoIyYeHHYI0 HHpopMaIuo, GopMyIupyoT

BBIBOJIBI 1 O(OPMIISIOT MaTepHa Ui IPYyNIoOBON Mpe3eHTalNH.

Ipe3enTanus (0TYET KXKIOW TPYIIIBI MUK YICHUKA OCYIIECTBISETCS IO OKOHYAHUU TPOCKTA).

6. OueHka pe3yJIbTaTOB NPOCKTHOW JEATEIBHOCTH U TOJABEJACHHE MTOTOB: KaXIbld YUYEHHK
OLICHUBACT XOJl U PE3yJIbTaT COOCTBCHHOU JEATEIILHOCTU B TpyIIe, Kaxaas pabouas rpyrmnra
ONCHUBACT ACATCIIBHOCTH CBOUX YYACTHHUKOB, YYUTCJIb OLCHUBACT JACATCIBHOCTH KaXI0I'0
YYEHUKA, TOIBOJNUT UTOTH IIPOBEICHHON YYalUMHCS PA0OThI, OTMEUAET YCIIEXH KaKIOTO.

V)]

BbINyCKHUK HAYYUTCS:

IUIAHUPOBaTh U BBINOJIHATH y4eOHOE MCCIEOBAHME M Y4EOHBIH MPOEKT, MCIOJIb3Ysl MOAEIH,
METO/bI U IPUEMBI, a/IeKBATHBIE HCCIIEyeMOil Tpobiieme;

BBIOMPATH M UCHOJIB30BATH METO/IbI, PEJICBAaHTHBIE paccMaTpuBaeMoil npoodieme;

pacrio3HaBaTh U CTaBUTh BOIPOCHI, OTBETHl HA KOTOPbIE MOTYT OBITh MOJIyYeHBbI IIyTEM HAYyYHOI'O
WCCIICIOBaHMsI, OTOMPATh a/IeKBaTHBIE METO/bI HCCIE0BaHUs, (POPMYITHPOBATH BHITEKAIOUINE U3
UCCIJIEIOBaHMS BBIBOBL;

UCIOJb30BaTh TaKUE MaTeMaTHMYeCKHE METOJbl M INpHUEMbl, KaK aOCTpakuMs MU HIeanu3alus,
JI0Ka3aTeNIbCTBO, JOKA3aTeNbCTBO OT MPOTUBHOTO, J10KA3aTEIbCTBO M0 aHAJIOIHH, OIIPOBEPIKEHUE,
KOHTPIIPUMEDP, HHIYKTHBHBIE M JEOYKTHBHBIE pPAaCCyXJICHHUs, IIOCTPOCHHUE M HCIIOJIHEHHE
JIrOpUTMa;

WCTOJIb30BATh TAaKWE €CTECTBEHHOHAYYHBIE METOJAbI M IpPUEMbl, KaK HaOIIOJICHHE, MMOCTaHOBKA
poOJIEMBl, BBIJBI)KEHUE «XOPOIIEH I'MIIOTE3b», SKCIEPUMEHT, MOJEIUPOBAaHHUE, TEOPETUUECKOE
000CHOBaHNWE, YCTAHOBJICHUE IPAHUI] IPUMEHUMOCTH MOJICIIH/TEOPHH;

HCIIOJIb30BaTh HEKOTOpPBhIE METOAbl IOJIyYEHHsS 3HAHUM, XapakTepHble MJIs COLUAIbHBIX H
UCTOPUYECKMX HAayK: MOCTAaHOBKA MPOOJEMBbI, ONMPOCHI, ONUCaHHE, 0ObSICHEHHE, UCIOIb30BaHUE
CTaTHUCTUYECKUX JAHHBIX, UHTEpHpeTalus (GakToB;

SICHO, JIOTMYHO W TOYHO M3J1araTh CBOIO TOYKY 3pEHUS, HCIIOJIb30BATH SI3bIKOBBIE CPEICTBA,
aJleKBaTHbIE 00CyXk1aeMoit ipodieme;

oTIMyaTh (AKTBl OT CYXKAEHUH, MHEHUI M OLEHOK, KPUTUYECKH OTHOCHTBCA K CYXICHHSM,
MHEHUSM, OLIEHKAaM, PEKOHCTPYHUPOBATh UX OCHOBAHHS;

BUJETh U KOMMEHTHUPOBATh CBS3b HAYYHOI'O 3HAHUS U LIEHHOCTHBIX YCTAHOBOK, MOpPaJIbHBIX
CYKIACHHUH MPH MOITYYEHUH, PACTIPOCTPAHEHUH U IPUMEHEHUU HayYHOT'O 3HAHUS.

Bbmycmum noOJiydum 603MONCHOCMb HAYUUMbCA?

CAMOCMOSAMENbHO 3A0YMbl8AMb, NIAHUPOBAMb U BbINOJHAMb YYeOHOe ucciedosanue, yueOHblll U
COYUATIbHBI NPOEKM,;

UCNONbL3068aMb 002A0KY, 03apeHUe, UHMYUYUIO,

UCNONb306aMb HEKOMopble Memoobl NONYUeHUs 3HAHUL, XapakmepHvle Ol COYUANbHbIX U
UCMOPUYECKUX HAYK: AHKeMUpPOBaHue, MoOeIUupo8anue, NOUCK UCIOPUYECKUX 00pA3Y08;
UCNONb306AMb  HEKOMOpble — NpUemMbl  XYOOHCECMBEHHO20 — NO3HAHUS — MUpA: — YeloCmHoe
omoobpasiceHue Mupa, 06pa3sHOCMb, Xy00HCeCMBEHHbIU BIMbICEN, OP2AHUYECKOe eOUHCMBO 001We20,
0COOEHH020 (MUNUYHO20) U eOUHUYUHO20, OPUSUHATIbHOCTL,

YeNeHanpasienHo U OCO3HAHHO PA38UBAMb C80U KOMMYHUKAMUBHbBIE CHOCOOHOCMU, 0C8AUBANDb
HOBble S3bIK0B8ble CPEOCMBd;

0CO3HABAMb CB0I0 OMBENMCMBEHHOCMb 3a 00CMOBEPHOCHb NOJYYEHHbIX 3HAHUU, 3d KAYeCmeo
8bINOIHEHHO20 NPOEKMA.



TEMATHYECKOE IINTAHUPOBAHHUE

LeneBoii mpuoputer Ha ypoBHe QOOQO: co3maHue ONAroNpUATHBIX YCIOBUW JUIS Pa3BUTHUSA
COLIMAJIbHO 3HAYUMBIX OTHOIIECHUH IIKOJILHUKOB U, IPEXKIIE BCETO, IEHHOCTHBIX OTHOIICHUNA:

1.
2.

10.

Pa3gen 1. Teopernyeckne 0CHOBbI XUMHHU
Crpoenue aToma.
Ilepuonnueckuii 3aKOH H
[lepuonnyeckas cucrema 9 457.8 https://m.edsoo.ru/2dd57{24
XUMUYECKUX  DJIEMEHTOB
. . MenneneeBa

K CEMbE KaK IJIaBHOM OMOpPE B )KM3HU YEJIOBEKA U UICTOYHUKY €r0 CUACThS;

K TPyAY KaK OCHOBHOMY CIIOCOOY JIOCTHKEHUSI )KU3HEHHOTO 0JIaronoydus 4eJI0BeKa, 3aJI0Ty
€ro YCHEUIHOr0 NPOPEeCCHOHATBLHOIO CaMOOIPEICICHUSI M OIIYIIEHUS YBEPEHHOCTH B
3aBTPAILHEM JIHE;

K CBOEMY OTEYECTBY, CBOCH Mayioi u 60bIoi PoirHe kak MecTy, B KOTOPOM YEJIOBEK BBIPOC
Y MO3HAJI IIEPBbIE PaJOCTH U HEY1auu, KOTOpas 3aBellaHa eMy MpeIKaMu U KOTOPYIO HYKHO
obeperats;

K IpUPOJE KaK MCTOYHUKY >KM3HM Ha 3emJile, OCHOBE CaMOro €€ CyLIECTBOBaHHS,
HYK/IAIOMICICS B 3alIMTE U TOCTOSTHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA;

K MUY Kak TJJaBHOMY MPUHIUITY Y€JIOBEYECKOTO OOIIEKHUTHSI, YCIOBHIO KPEMKON JIPYKOBbI,
HaJI&)KMBAHUIO OTHOIICHUH C KOJUIETaMH 110 paboTe B OYIyIIEeM U CO3aHUIO OIaronpusITHOTO
MUKPOKJIMMAaTa B CBOEH COOCTBEHHOH CEMbE;

K 3HaHMSIM KaK MHTEJUIEKTYalbHOMY pecypcy, oOecneunBaronieMy Oyayliee 4eloBeKa, Kak
pe3yNbTaTy KpONOTIUBOTO, HO YBIEKATEIHHOTO yUeOHOTO TPYIa;

K KyJIbType KaK JIyXOBHOMY OOraTcTBy oOOIIeCTBa W BaXXKHOMY YCIOBHUIO OIYIICHUS
YEJIOBEKOM IMOJHOTHI IPOKUBAEMOM KU3HHU, KOTOPOE AAKOT EMY YTEHUE, MYy3bIKa, HICKYCCTBO,
TeaTp, TBOPYECKOE CaAMOBBIPAKEHUE;

K 3JI0POBbIO KakK 3aJI0Ty JOJTOM U aKTUBHOW JKU3HU YEJIOBEKA, €ro XOPOLIEro HACTPOEHUs U
ONTUMUCTUYHOTO B3IJIsiIa HA MUDP;

K OKPYXAIOIINM JIIOISM Kak 0e3yCIOBHON M aOCONIOTHOW IIEHHOCTH, KaK PaBHOMPABHBIM
COIMAJIbHBIM TIAPTHEPaM, C KOTOPHIMU HEOOXOJMMO BBICTpaWBaTh TOOpOXKENATeIbHBIE U
B3aMMOIIO/IJICP’KMBAIONINE  OTHOIIEHUS, JarollMe YeJOBEKYy paaocTh OOIIeHHS U
MO3BOJISIIONINE U30eraTh YyBCTBA OJIMHOYECTBA;

K caMuM ce0e Kak X035ieBaM CBOeH CyIb0bI, CAMOOTIPEIENIAIOMIUMCS U CAMOPEATU3YIOTIMCS
JUYHOCTSIM, OTBEUYAIOIIIUM 32 CBOE COOCTBEHHOE OyIyIIIee.

DopmupyeMble
HaunmenoBanue PMUPY
COLUAJILHO DJIeKTpOHHbIe (LM (ppoBbIE)
pa3jiesioB U TeEM KosnunuectBo
3HAYUMBbIe, o0pa3oBaTe/bHbIE PeCypChl
NPOrpaMMblI 4acos
IICHHOCTHBIC

oTHoLeHus (Ne)

Ctpoenue BEIIECTBA.
MHuoroob6pasue BemecTB

11 2,3,4,5 https://m.edsoo.ru/2dd5724

XHWMHYECKUE PEeaKIHH 19 4,56 https://m.edsoo.ru/2dd57124




Paznen 2. Heoprannyeckasi Xumus

Hemerainsl 31 6.,8.9 https://m.edsoo.ru/2dd5724
MeTauisl 23 4,7.10 https://m.edsoo.ru/2dd5724
Pa3zgea 3. XumMusd ¥ JKU3Hb
Merto O3Ha

TOABL - HOSHARIA B 8 1,2,3,10 https://m.edsoo.ru/2dd5724
XUMHUU. XUMUS U KU3Hb
OBIIEE KOJIMYECTBO
YACOB 11O TPOT'PAMME 101




IHOYPOYHOE IIVTAHUPOBAHME (KTII)

Ne Jdomamnee
Mara Tema ypoka
n/n 3aJlaHHe

1 04.09.2025 Atom. CocTaB aTOMHBIX sfIep. XUMUYIECCKUI §1
aneMeHT. M30Tonbl

2 04.09.2025 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, §2
KBaHTOBBIE YHUCIIA

3 05.09.2025 Kiaccudukanmst XaMHUIeCcKuX 3JEMEHTOB (S-, p-, §3
d-, f-a;eMeHThI)

4 11.09.2025 Pacrnipenenenue 3IeKTPOHOB 110 aTOMHBIM §4
opOuTansim

5 11.09.2025 DJEeKTPOHHBIE KOH(MUTYpAIIMK aTOMOB JIEMEHTOB | §5
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUU

6 12.09.2025 DneKTpOHHBbIE KOH(UTYpAIIUU HOHOB. §6
DNEeKTPOOTPUIIATENIHHOCTD

7 18.09.2025 [Tepuonnueckuii 3akon u [lepuonuueckas 3ajanue B TETpaId
CUCTEMa XUMHUYECKHX dyieMeHToB []. 1.
MeneneeBa, CBsA3b C COBPEMEHHON TEOpHUEN
CTPOEHHS aTOMOB

8 18.09.2025 3aKOHOMEPHOCTH U3MEHEHMSI CBONCTB §7
XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIIaM U
TeproamMm

9 19.09.2025 Cucremarusanus 1 0000IeHNe 3HAHUH. §8

10 25.09.2025 Buasl xumuueckoii cBs3u. MexaHu3Mbl §9
0o0pa3oBaHUs KOBAICHTHOU CBsi3u. Bomopoanas
CBsI3b. MeXMOTIEKYISIPHBIC B3aNMOICHCTBHS

11 25.09.2025 BasleHTHOCTE ¥ BaJIEHTHBIE BO3MOXXHOCTH aTrOMOB. | §10
CB3b JEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX
T€OMETPUUECKUM CTPOCHUEM

12 26.09.2025 [TpencraBieHHUs] 0 KOMIUIEKCHBIX COCTMHCHUSX §11

COCTaB U HOMEHKJIAaTypa




13

14

15

02.10.2025

02.10.2025

03.10.2025

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOeHHUs. THIIBI KPUCTAIUIMYECKHUX PELIETOK U
CBOMCTBA BEIIIECTB

IlousTue o AUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'ICHI/IC O KOJUIOMIHBIX paCTBOpax

HcTuHHBIE PACTBOPBI: HACBILICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

§12

§13

3anaHue B TeTpagu

16

09.10.2025

Crioco0bI BeIpaXEHUSI KOHIICHTPALUU PACTBOPOB

17

18

09.10.2025

10.10.2025

Pemenue 3amay ¢ HCIIOJIB30BAaHUEM [TOHATHHA
""MaccoBas J10J151 paCTBOPEHHOIO BelecTna',
"MoJIIpHas KOHIIEHTpanus"

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

§14

§15

19

16.10.2025

Cucremarusaiis u 0000IIeHNE 3HAHUA 10 TEME

§16

20

16.10.2025

KonTponbHas padota no remam "CtpoeHue
aroMma. [lepuonnueckuii 3akoH u llepuoanueckas
cucTeMa XMMUYeCcKux 3remenToB []. U.
MenpneneeBa", "CtpoeHue BeniecTna.
Mmuoroo6pasue BemecTB"

3a,E[aHI/I€ B TCTpaaun

21

22

17.10.2025

23.10.2025

Knaccugukanusa XuMHUUECKUX peaklui B
HEOpPraHMYEeCKON U OpraHM4ecKoi XUMHUHU. 3aKOH
COXpaHEHHUs MACCHI BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPAILECHHS SHEPTUU IPU XUMHYECKHUX
peakuusx

TennoBble 3¢ (HeKThl XUMUYECKUX peaKIil.
TepMoxuMHUUECKHE YpaBHEHUS

§17

§18

23

23.10.2025

Brraucnenusd 1o YPaBHCHHUAM XUMHUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUSAM

§19

24

24.10.2025

CKOpOCTh XMMHUYECKOM peakiifu, €€ 3aBUCUMOCTh
0T pa3nu4HbIX pakTopos. Katamus u
KaTaJln3aTophl

§20

25

06.11.2025

I'oMmoreHHsIe U IreTCPOrcHHLIC pCAKIINU

3agaHue B TeTpagn




26 06.11.2025 [Tpaktuyeckas pabora Ne 1 o teme "BnusHue §21
pa3n4HbIX (PAKTOPOB HA CKOPOCTh XUMHUYESCKOU
peakuun"

27 07.11.2025 OO6patumMble 1 HEOOpATUMBbIE PEAKIIHH. §22
XHUMHUYECKOE PaBHOBECHE

28 13.11.2025 [TpakTudeckas padorta Ne 2 o reme "Bnusiaue §23
pa3IYHbIX ()aKTOPOB Ha MOJOKECHUE
XMMHUYECKOT0 paBHOBecus"

29 13.11.2025 DnekTpoauTHuecKas auccoruanus. CUIbHBIC 1 §24
ciabble eKTPOoauThl. CTeNeHb AUCCOLUALINH

30 14.11.2025 HNounnoe npoussenenue Boabl. Cpeaa BOIHBIX §26
pactBopoB. Bogopousiii mokaszareins (pH)
pacTBopa

31 20.11.2025 I'maponus coneit. Peakiuu, npotekaronue B §27
pacTBOpax IEKTPOJIUTOB

32 20.11.2025 [TpakTrdeckast padorta Ne 3 o reme "Xumudaeckue = §26
pEeaKIMK B paCTBOPaX JIEKTPOTUTOB"

33 21.11.2025 OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. §27
Baxkueiinme OKUCIUTETN U BOCCTAHOBUTEIN

34 27.11.2025 MeTo/ 3eKTPOHHOTO (3JI€KTOHHO-HOHHOTO) §28
Oamanca

35 27.11.2025 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB §29

36 28.11.2025 Pemenwe 3a1a4 pa3TuIHBIX THIIOB §30

37 04.12.2025 Pemenue 3a1a4 pa3nu4HbIX TUIIOB §31

38 04.12.2025 CucreMarusanus 1 0000IIeHNE 3HAHUH 110 TEME §32
"Xumnueckue peakuuu"

39 05.12.2025 KonTponbHas padota o Teme "XuMUIeCcKue §33
peakuun"

40 11.12.2025 [Tonoxenne HemeTa)sI0B B [lepuoaudeckoit §34

CUCTEME XUMHYECKUX 31eMeHTOB /J[. W.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS UX
aTtoMoB. ®U3NYECKUE CBONCTBA HEMETAIIIOB




41 11.12.2025 AmoTponusi HeMEeTayuIoB (Ha MpuMepe §35
KHCIIOpOJ1a, cephl, (hocdopa u yrieposa)

42 12.12.2025 Bonopon: nonyyenue, pusnueckue u xumudeckue | §36
cBoucTBa. ['mapusl

43 18.12.2025 ["ajioreHsl: HAXOXKACHHUE B IPUPOJIC, CIIOCOOBI §37
MOJTy4YeHHUsI, PU3UIECKUE U XMMUYCCKHE CBOWCTBA

44 18.12.2025 ["anmorenoBo1opoibl. BaxkHerime 3ajanue B TETpaan
KHCJIOPO/ICOIEPIKAIINE COSTUHEHHSI TAJIOTEHOB

45 19.12.2025 JlabopaTopHbIe U TPOMBIIIIICHHBIE CTIOCOOBI §38
MOJTy4eHUs TasioreHoB. [I[puMeHeH e raJIoreHOB U
UX CO€OUHEHNN

46 25.12.2025 [TpakTuueckas pabota Ne 4. Pemenue §39
AKCIEPUMEHTANIBHBIX 3a7a4 1o Teme "["amoreHnr"

47 25.12.2025 Kucnopoa: 1abopaTopHbie U IPOMBIIIICHHBIC §40
CIIOCOOBI TIOyUYeHUSs, PUINICCKUEC U XUMHYCCKHE
cBoiicTBa. O30H. [I[puMeHeHne KucIopoia 1 030Ha

43 26.12.2025 OKCcUIIBI U TIEPOKCH/TBI §41

49 15.01.2026 Pemenue 3a1a4 pa3inyHbIX TUIIOB §42

50 15.01.2026 Cepa: HaXOXXJeHUE B IPUPOJIE, CTIOCOOBI §43
MOJTyYeHUsI, PU3NICCKUE K XUMUICCKHIE CBOHCTBA

51 16.01.2026 CepoBo10po/1, CYIbMHUIBI §44

52 22.01.2026 Kucnopoicoepkaniiue COSTUHSHHS CEPBI. §45
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 22.01.2026 [TpakTuyeckas padora Ne 5. Pemenue 3ajaHue B TETpaan
AKCIIEPUMEHTAJIbHBIX 3a/1a4 1o Teme "Cepa u eé
coeMHeHus"

54 23.01.2026 A30T: HaX0XJICHUE B TIPUPOJIE, CIIOCOOBI §46
MOJTy4YeHHUSI, PU3UICCKUE H XUMUICCKHE CBOWCTBA.
AMMUAK, HUTPUJIBI

55 29.01.2026 Kucnoponconepskaiue coequHEHHsI a30Ta. §47

Oco0EHHOCTHA CBOUCTB a30THOM KUCJIOTHI




56 29.01.2026 [Ipumenenue a3ota u ero coeAMHEHUN. A30THBIC §48
ya00peHus

57 30.01.2026 ®docdop: Hax0KAEHUE B IPUPOJE, COCOOBI §49
NOJy4YeHUs, PU3NIECKUE U XMMUYECKHE CBOWCTBA.
dochuast u hochun

58 05.02.2026 Oxkcunsl pocdopa, pochopconepxaiiue 3aaHue B TETPaIH
kucJIoThl. Conu hochOpPHON KHCIIOTHI

59 05.02.2026 [Tpumenenne pochopa 1 €ro CoeTMHEHHH. 3agaHne B TeTpagn
dochopHbIe yI0OpeHHS

60 06.02.2026 [TpakTudeckas padorta Ne 6. Permenne §50
SKCIIEPUMEHTANIbHBIX 3a/a4 110 TeMe "A30T U
dbocdop 1 ux coenuHeHUs"

61 12.02.2026 Yrnepoa: HaxoJIeHUE B IPUPOE, aJNIOTpOonHbIe | §52
Moaupukanyu; GUndecKrue U XUMHUECKHE
CBOMCTBA, IPUMEHEHHE

62 12.02.2026 Oxcup yraepona(Il), okenp yraepona(I1V), §53
yroJIbHasi KUCI0Ta U €€ COJIU

63 13.02.2026 Pemenue 3a1a4 pa3nuyHbIX TUIIOB §54

64 19.02.2026 KpemHuii: HaxoxaeHue B MpupoJe, CocoObl §55
NOJy4YeHHUs, PU3NUECKUe U XMMUYECKHE CBOWCTBA

65 19.02.2026 Oxcup kpemans(IV), kpeMHHEBas KHCIOTA, §56
CHITUKATBI

66 20.02.2026 [TpuMeHeHne KPEMHUS ¥ €T0 COCTUHEHUH. §57
CrexkJ10, €ro nojy4eHue, BUJIbl CTEKIIa

67 26.02.2026 Pemenue 3a1a4 pa3nu4HbIX TUIIOB §58

68 26.02.2026 Cucremaru3zanys 1 00001IeHIE 3HAHUH 110 TEME §59
"Hemeranmsr"

69 27.02.2026 KonTponbHas padora o Teme "Hemetamisr" §60

70 05.03.2026 AHanu3 pe3yJabTaToB KOHTPOJILHON PabOTHI,

KOPPEKIHs OMUO0K




71

72

73

05.03.2026

06.03.2026

12.03.2026

[Tonoxxenue metaiuioB B llepuoanueckoi cucreme
XUMHYECKUX 3IeMEHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK ATOMOB METAJLIOB

OO6mue ¢pu3nyecKkre CBOMCTBA METAILIOB.
[IpuMeHeHre METAJUIOB B OBITY M TEXHHUKE

CnaBbel MeTaisioB. Koppo3ust meTamioB

§61

§62

§63

74

12.03.2026

Pemenne 3aJia4 pa3/IM4HbIX THUIIOB

§64-65

75

76

13.03.2026

19.03.2026

DNEeKTPOXUMHUYECKUH Pl HAlPSHKEHUH METaJlJIoB.
OO6mrue crocoObI MOTyYeHHs] METAJIIIOB

OO61as xapakrepucTuka MeTamuioB [A-rpynmnsl
[Teproandeckoii CHCTEMbI XMMUYECKIX
aneMeHTOB. HaTpwuii u kanuii: momydeHue,
(du3rUecKre 1 XMMUYECKHE CBOMCTBA,
NPUMEHEHHE TIPOCTHIX BEIIECTB M UX COSTUHEHUI

3aganue B TeTpagu

§66

77

78

19.03.2026

20.03.2026

O61as xapakrepucTuka MetamuioB [IA-rpynms
[Teproanueckoi CUCTEMbI XUMHUYECKUX
AJIEMEHTOB. Marunii v KaJbLUi: MOJy4YEHHUE,
¢du3nueckre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE IIPOCTBIX BEILECTB U UX COCIUHEHUN

JKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHUS

§67

§68

79

26.03.2026

AIOMUHUN: TIONyYeHue, (pu3ndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

§69

80

81

26.03.2026

27.03.2026

AmMdoTepHbIe CBOMCTBA OKCHIA ¥ THUIPOKCHIA
AITIOMUHMS, TUAPOKCOKOMILIEKCHI aTFOMUHUS, UX
MIPUMEHEHNE

Pemienue 3amau Pa3JINYHbIX TUIIOB

§70

§71

82

09.04.2026

[TpakTrueckas padota Ne 7. Pemenue
AKCIEPUMEHTABHBIX 3374 10 Teme ""MeTasibl
TJIaBHBIX oArpynn"

§72

83

09.04.2026

OO0m1as XapakTepruCcTUKa METAILIOB TTOOOYHBIX
noarpynn (b-rpynn) I[lepuoaudeckoii cuctemsl
XUMHUYECKHX 3JICMEHTOB

§73




84

10.04.2026

PU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa U
€ro COeIMHEHUI, UX TPUMEHEHUE

§74

85

86

16.04.2026

16.04.2026

Baxwnerime coelMHEHUsT MapraHiia.
[IepmanranaT kajus, €Ero OKUCIUTEIbHbIE
CBOICTBA

duznyeckre U XUMHUYECKHUE CBOMCTBA XkKees3a U
ero coenuHeHui. [losyyenue u npuMeHeHue
CIUIaBOB XeJle3a

§75

§75

87

88

17.04.2026

23.04.2026

dusznyeckre U XUMHUYECKUE CBOMCTBA MEAU U €€
COEMHEHUH, UX IPUMEHECHHUE

du3nyeckue ¥ XMMHYECKHE CBOMCTBA OWMHKA U €ro
COCHHHCHHﬁ, HUX IIPUMCHCHUC.
FI/I,I[pOKCOKOMHJ'IeKCBI OWMHKa

3aganue B TeTpagu

§76

89

23.04.2026

[TpakTuueckas pabota Ne 8. Pemenue
AKCIIEPUMEHTANIbHBIX 3a/a4 1o Teme "MeTtasuibl
1no0oYHbIX oArpymnmn"

§76

90

91

24.04.2026

30.04.2026

O060011eH1Ee U cUCTeMaTU3allks U3YYEeHHOT O
MaTepuaia 1o reme "Merasuibr"

KonrtponsHas pabora no reme "Mertasisr"

3anaHue B TeTpagu

§70-76

92

30.04.2026

AHanu3 pe3yJabTaToOB KOHTPOJILHON PaboTHI,
KOpPEeKLHsI OIINOO0K

3anaHue B TeTpagu

93

94

07.05.2026

07.05.2026

Posb xumun B o6ecrieyeHnH yCTOHYMBOTO
pa3BuTHs 4esoBeuecTBa. [loHsATHE O HAYYHBIX
METO/AaX UCCIIEN0BAHUS BELIECTB

HaquLIe MMPUHIHUIIBI OPTraHu3aluu XUMHUYCCKOT'0O
MMPOU3BOJACTBA. HpOMBIH_UICHHBIC CITIOCOOBI
MOJIYUCHU A Ba)KHEHIIIHMX BEIIECTB

3a,Z[aHI/I€ B TCTpaau

§77

95

08.05.2026

XUMHYECKOE 3arpsi3HEHNE OKPY KaoIel CpeIbl U
€ro MocjeICTBUS

§78

96

14.05.2026

XuUMUs 1 310pOBbE YenoBeKa. JIekapcTBEHHbIE
CpeacTBa

§79

97

14.05.2026

Xumus nuim. Poiabs xuMuu B 00ecIrieueHnu
MHIIEBON O€30I1aCHOCTH

§81




98 15.05.2026 KocMmerndeckue u mapproMepHbIe CpEeIICTBA. §82
BbritoBas xumus

99 21.05.2026 XuMUS B CTPOUTEILCTBE. Baxkneiime §83
CTPOMTENIbHBIC U KOHCTPYKIIHOHHBIC MaTEPUAIIbI

100 21.05.2026 XuMus B CEIBCKOM X03siicTBE. OpraHn4yecKkue u §85
MHUHEPAJIbHBIC yI00pEHUS

101 22.05.2026 Cucremarusauusa U 0000LIEHYE 3HAHUN 10 TEME [ToBTOpeHUe

OBIIEE KOJIUYECTBO YACOB 110 ITPOI'PAMME -100 yacos




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Epemun B.B., Ky3pmenko H.E., JIpoznos A.A., Jlyaun B.B../ITox pexn. Jlyauna B.B. Xumus.

11 kimace. Yriyonénnsiii ypoBeHb. YueOHUK. «IIpocBemenuey, 2021-2023.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®enepanbHas paboyas mporpaMma o XMMUU Ha YPOBHE CPEAHEr0 O0IIEro 00pa3oBaHMs.
2. Xumus: YraoyOneHuwii ypoBeHb: 11 kmacc: yue6nuk / B.B.Epemun, H.E.Ky3pmenko,
B.U.Tepenun, A.A.Jlpo3znoa, B.B.JIynun; nox pen. B.B.Jlynuna. — 6-e uzn., nepepad. — M.:
Hpoda, 2019. — 446, (2) c.: nin. — (Poccuiickuii yueOHUK)

3. Epemun, B. B. Meronnueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B.
N. Tepenuna u np. «Xumus. YrayoOneHHbIH ypoBeHb». 10 kmacc / B. B. Epemun, A. A.
Hpoznos, N. B. Epemuna, B. I. Maxonuna, O. }O. Cumonosa, 3. FO. Kepumo. — M. :
Hpoda, 2018. — 339 c. : um.

4. O.C.I'abpuensn, I1.B.Penreros, M.I.OctpoymoBa «3a1a4uu Mo XUMHUH U CIIOCOOBI HX
pemeHus» - M.: «JIpodar, 2021ro.

5. M.A.Pa6oga, ¥Y.}O.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 ximacey, - M.: Dk3aMeH,
2019r.

6. O.C.I'abpuensn, .I".octpoymMoB «XUMHUYECKUH KCTIEPUMEHT B mkosie 11 kmace»; - M.:
Hpoda. —2019 rox.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru ['azera «Xumus» U caut mid yuurens «f uay Ha ypoK XUMUN»
http://him.1september.ru Enunas xomnekuus LIOP: [IpeagmeTHas komiekuus « XuMush»
http://school-collection.edu.ru/collection/chemistry EcTecTBEeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumusi. Komneknust Poccuiickoro o61eo6pazoBaTebHOTO opTaa
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukGepoBoii

http://www alhimik.ru  Bcepoccuiickas omumnuana mkoIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckasi XuMUsi: HIEKTPOHHBIA YUCOHHK TSI CPEAHEH [ITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: HNEKTPOHHBINA YUCOHUK

http://www hemi.nsu.ru OTKpBITBIHA KOJIJIEK: XUMUS

http://www.chemistry.ru JlucTaHIIMOHHAS OJIUMIHUAJA IO XUMUHU: TEJIEKOMMYHHKAIIMOHHBIN
00pa30BaTeNbHBIN MPOEKT
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