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JlaHHasi mporpamMma COCTaBJIeHAa B COOTBETCTBHHM CO CJEIYIOIIUMH HOPMATHBHBIMH
AOKYMEHTaMMU:

V' O®enepanbubiM 3akoHoM «O0 obpazosanuu B Poccuiickoit @eneparym» ot 29.12.2012 Ne
273-D3 (B 1eHCTBYIOIIEH PEAAKIIUN);

v' Tlpukazom MunucrepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012
Ne 413 «OO6 yTBepkIeHUH U BBEICHUU B JICHCTBHE (heaepalbHOrO TOCyJapCTBEHHOTO
00pa30BaTEeNBLHOTO CTAHAPTA CPEHETO O0IIEero 0Opa3oBaHUMY;

v’ Tlpukazom MunucrepcrBa mpocsemienuss P® or 3 centstops 2019 Ne 465 «O6
YTBEP)KJICHUHM TI€PEYHs] CpPEACTB OOYYEeHHS W BOCIHMTAHHS, HEOOXOAMMBIX IS
peanmzanuu 00pa30BaTENLHBIX MPOTPaMM HAYalbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpeaHero obmero o0pa3oBaHus, COOTBETCTBYIOLIMX COBPEMEHHBIM YCIOBUSAM O0y4eHUS,
HEOOXOMMOTO0 TIPU OCHAIIEHUH OO0IIe00pa30BaTeNbHBIX OpraHu3alMidi B LEJIX
peaM3anii MEpOMPUSTUN IO COJNCHCTBUIO CO3JaHMIO B CyObekTax Poccuiickoit
@enepanuu (MCXOAs W3 MPOTHO3UPYEMOW  MOTPEOHOCTH)  HOBBIX  MECT B
00111€00pa30BaTENbHBIX OPTaHU3AIMAX, KPUTEPUEB €ro (OPMHUPOBAHUS U TPEOOBaHUH K
(YHKIIMOHATLHOMY OCHAIIEHUIO, @ TaK)Ke HOPMaTHBAa CTOMMOCTH OCHAIIECHHUS OJHOTO
MecTa 00y4aromerocsi yKa3aHHbBIMU CPEJCTBAMU OOY4EHUS M BOCIIUTAHUS;

v' Tlpukazom Munnpocsemienust Poccun or 20 mas 2020 1. Ne 254 «OG yTBep)IeHUN
¢benepanbHOro mepedHsi y4eOHUKOB, JOMYUICHHBIX K HMCIOJIB30BAHUIO MPU pPEATU3ALUN
MMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTAIUI0 00pa3oBaTeIbHBIX MPOTrpaMM HAaYalbHOTO
o0Iero, OCHOBHOI'O 00Iero, cpemHero ooOmero oOpa3oBaHMsI OPraHU3AIUSIMH,
OCYIIECTBIISIOUIMMH 00pa30BaTEIbHYIO JESITEIHHOCTDY;

v’ Tlpukazom Munnpocsemienus Poccun ot 23 mekadbps 2020 r. Ne 766 «O BHeceHuu
M3MEHEHHH B (eepabHbIN NepeueHb YUeOHUKOB, JOMYIIEHHBIX K UCIOIb30BaHUIO TIPU
peanu3aly  HMMEIOMIMX TOCYNApCTBEHHYIO akKKpenuTanmuio 6  oOpa3oBaTeNbHBIX
MporpaMM HadajabHOro OOIIEero, OCHOBHOTO OOIIEro, cpenHero oodmiero oOpa3oBaHWS,
yTBEpKIAEHHbIN npukazoM Munnpocsemenus Poccun ot 20 mas 2020 r. Ne 254»;

v’ IlpumepHOW OCHOBHOM 00pa30BaTENBHOM IMPOrpaMMOii CpeaHero o0LEero o0pa3oBaHus,
BHECEHHOH B peecTp OCHOBHBIX 00pa3oBaTelbHBIX HPOTpamMM,  OJOOpEHHBIE
denepanbHBIM  y4eOHO-METOUYECKUM OOBEIMHEHHEM MO0 00meMy 00pa3oBaHUIO
(mpotoxon ot 28 utoHs 2016 1. Ne2/16-3);

v' Kourenuueir mpenogaBanus yueOHOro mpeamera «XuMHs» B 00pa3oBaTElbHBIX
OpraHu3anusax Pocculickon ®depnepanuu, peanusyrmux OCHOBHBIE
obmeoOpa3oBarenbHbie nporpammbel  (yTB. Pemennem Komnernn MuHIpocBemeHus
Poccuu, nmporokon ot 03.12.2019 Ne TIK-4BH);

v" OCHOBHOU 00pa3oBaTEILHON MPOrpaMMOii OCHOBHOIO 00miero oopazoBanus MOY «JIuueit

No31».

YueOHo-MeToANYeCKHUIl KOMILIEKC.

Astop nporpammel: H.H. I'apa «Xumus. Pabouune nporpammel. [IpenmeTHasnuHus
yaebnukoB I'.E. Pymsutuca, ®@.I'. ®enpamana. 8-9 knaccel. ®I'OCx», M.,
«IIpocsemenuer, 2020.

YueOHuk s obmieoOpazoBarenbHbix opranmszammii: [.E. Pymsutuc, ®@.I'. denpaman
«Xumust § kiaccy, 6a3oBbiid ypoBeHb, M., «[Ipocsemenney, 2020.

OcHOBHasl 11eJ1b POrPAMMBbI: YCBOCHHUE COACPIKAHMS MpeMeTa « XUMHS» U TOCTH)KEHUE

IUTAHUPYEMBIX PE3yJIbTaTOB OOYYEHHS B COOTBETCTBHM C TpPeOOBAaHUSIMH, YCTaHOBJICHHBIMU
@enepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CPETHETO OOIIEero



oOpa3oBaHwUs.
['maBHBIMM 3a1a4aMU pEAIU3ALUU IPOIPAMMBI SBIISFOTCS:

— OCBOCHME 3HAaHMM O XMMHUYECKOM COCTAaBISAIOLICH €CTECTBEHHOHAy4YHOW KapTUHBI MUpAa,
BAKHEUILINX XUMUYECKUX MOHATHI, 3aKOHOB U TEOPHIA;

— OBJIAZICHUC YMCHUAMU IMPUMCHATH MOJMYYCHHBIC 3HAHUA IJIA 0OBsICHEHNS pa3H006pa3HHx
XUMHYECKUX SIBJICHHMM W CBOMCTB BCUICCTB, OLICHKHU POJIM XHUMHU B PA3BUTUHU COBPCMCHHBIX
TEXHOJIOTHH U IMOJIYUYCHHUHN HOBBIX MaTCPpHUAJIOB;

—  Ppa3BHUTHE TO3HABATEIIbHBIX WHTEPECOB M MHTEJUICKTYaIbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITEJIFHOTO TPHUOOPETEHUS! XUMHUYECKUMX 3HAaHUM C WCIOJb30BAHUEM Pa3IMYHBIX
MCTOYHHUKOB MH(OPMAINH, B TOM YHCIIE KOMITbIOTEPHBIX;

—  BOCIUTaHHE YOEXKJEHHOCTH B TIO3UTHBHOM pPOJIM XHUMHHM B IKU3HH COBPEMEHHOTO
o0ImecTBa, HEOOXOAMMOCTH XHMMHMYECKH T'PAaMOTHOTO OTHOLICHHS K CBOEMY 3JI0POBBIO H
OKpY>KaloIen cpeze;

—  TpUMEHEHHE MOJYUYCHHBIX 3HAaHUH U YMEHHH U1t 0€301MacHOr0 MCIIOIb30BaHUS BEIIECTB U
MaTepHaJIOB B OBITY, CETLCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 33/]a4 B
MOBCETHEBHOM JKM3HU, NMPEAYNPEXKICHHUS SBICHUN, HAHOCAIIMX BPEI 3A0POBBIO YEJIOBEKAa M
OKpY>Karolllen cpene.

YueOHblii mnpeaMer «XHUMHSD» SBISETCS YacThIO OCHOBHOM  00pa3oBaTeinbHOMN

nporpammbl  cpeaHero ooOmero oOpasoBanuss MOY «Jlumeir Ne31». B cucteme oOmiero
o0pazoBaHus «XUMHUS» SBIAETCS Y4EOHBIM MPEIMETOM, KOTOPBI BXOJIUT B COCTAB MPEAMETHOM
obmactu «EcrecTBeHHO - HayuHble ipeameTsy (PI'OC 000, 8-9 knaccel). YpoBeHb OCBOCHHS
yaebHoro mpeamera B cootBeTcTBUU ¢ PI'OC cpennero obmiero obpa3zoBaHHs - 0a30BBIN.
VYuebubm manoM MOY «Jluneii Ne31» Ha u3yuenue npeamera «Xumus» Ha 0a30BOM ypOBHE
oTBeZIeHO B § Kiacce 68 yueOHBIX yaca (mo 2 yaca B Heaenro). B mporpaMme mpeaycMOTpeHO
pe3epBHOE  yueOHOE  BpeMs, KOTOpO€ MOXKET OBITb  HCIOJb30BAaHO  yYAaCTHHUKAMU
00pazoBaTeNbHOrO MpoIecca B IeNsX ((OpMUPOBAHHS BAPHATUBHOM COCTABJISIONICH COIEpIKaHUS
JaHHOU paboueil mporpaMmBsl.
Xumudeckoe 00pa3oBaHUE B ILIKOJIE SIBISETCS 0a30BBIM IO OTHOIICHHIO K CHUCTEME OOIEero
XHMUYECKOTO 00pa3oBaHMs, MOITOMY Ha CBOEM YpPOBHE OHO peallu3yeT MpUCYIIUe oOIeMmy
XHMUYECKOMY OOpa30BaHHIO KIIIOYEBbIE IEHHOCTH, 7 KOTOpBIE OTPAXKalOT TOCyAapCTBEHHBIE,
OOIECTBEHHBIE W WHAWBUIYAIbHBIE MOTPEOHOCTH. DTHUM ONPEAEISIeTCS CYIIHOCTh OOmIei
CTpaTerud 0OydeHUs], BOCIIUTAHUS U Pa3BUTHs 00y4aroIUXCs CpeACTBaMHU Y4eOHOTrO IpeaMera
«XUMHUD».

JIu4HOCTHBIE, MeTaNpe/IMeTHbIE U NPEIMEeTHbIE Pe3yJIbTATHI 0CBOEHHS Y1eOHOT0
npenMera «Xumus» B 9 Kiacce.
JIMYHOCTHBIMU  pe3yJIbTaTaAMM  OCBOCHHUsI mpeamera «XHMHUS»  SIBISIOTCS
CIIEYIOIIIE YMCHUS:
v 0CO3HAaBaTh EIAMHCTBO M MLEJIOCTHOCTh OKPYXAlOIIEr0 MHpa, BO3MOXKHOCTH €ro
MO3HABAEMOCTHU M O0BSICHUMOCTH Ha OCHOBE JOCTHIKCHUI HAYKH;
v/ CTPOHTH COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHUE HA OCHOBE M3yUYCHHBIX (DaKTOB;
v’ 0CcO3HaBaTh MOTPEOHOCTH U TOTOBHOCTH K CaMOOOPa30BaHHUIO;
4 OLICHUBATDb MOBCACHUC C TOYKU 3PCHUA XUMHUYECKOH 0€30IMacCHOCTH U KU3HEHHBIE CUTyallun
C TOYKHM 3peHHs 0e30MacHOro o0pasa >KM3HU U COXPaHEHUS 310POBbS;
v pOpMHPOBATH 3KOJOTHUECKOE MBIILICHHE;
v/ 0CO3HAaBaTh COBPEMEHHOE MHOroOoOpa3se THIIOB MHPOBO33PCHHS, OOIECTBEHHBIX,
PENUTHO3HBIX, ATCUCTUYECKUX, KYJIbTYPHBIX TPAJULIMM, KOTOPHIE ONPEACISIOT pa3HbIC



0OBSICHEHUS IPOUCXOJIAIIETO B MUPE;
YUUTBCSI TPU3HABATh NMPOTUBOPEUYMBOCTh W HE3aBEPLICHHOCTh CBOMX B3IJISIOB Ha MHD,
BO3MOKHOCTh MX W3MEHEHHS, YYHUTBhCS HCIOJb30BaTh CBOM B3MNIAABI HAa MHUDP JUIA
OOBSICHEHUS] pa3IMYHBIX CHUTYalMi, pPELICHUS BO3HHUKAIOIIUX NpOOJIeM U H3BJICUCHHS
KU3HEHHBIX YPOKOB;
OCO3HAaBaTh CBOM HMHTEPECHl, HAXOAUTh M HM3y4aTh B yUEOHHMKax IO Pa3HBIM IpeaMeTam
MaTepHall, MMEIOLIN OTHOIIIEHHE K CBOUM MHTEpEcaMm;
UCTOJb30BaTh CBOM HMHTEPECHl Ul BBIOOpAa HMHIUBUAYAIbHOW 00pa30BaTEbHOM
TPAeKTOPUH, TMOTCHUUAIBbHOW Oyaymield mpodeccud U COOTBETCTBYIOLIETO MPO(UIBHOTO
o0Opa3oBaHus;
nproOpeTaTh ONBIT YYaCTHUS B JeNIaX, MPUHOCSIINX MOJIB3Y JIOSM;
YUUTBCSI CaMOCTOSITEIbHO BBIOMpATh CTHIIb TIOBEICHUS, NPUBBIUKH, O0ECIEUHBAIOLINE
0e3omacHbIii 00pa3 )KM3HU M COXpPAHEHHE 3/I0POBBSI — CBOETO, a TAKXKe ONU3KUX JIIOJCH U
OKpY’KalOIINX;
YUUTBCSI CAaMOCTOSTENBHO IMPOTUBOCTOATH CHUTYalMsM, MPOBOLMPYIOIIMM Ha MOCTYIIKH,
KOTOPBIE YIPOXKAIOT 0€30MMaCHOCTH U 3/I0POBBIO;
BBIOMpATh TOCTYIKHM, HAlleJICHHbIE Ha COXpaHEHHE M OepeKHOE OTHOIICHHWE K MPUPOJE,
0CcOOEHHO XUBOH, U30erasi MPOTHUBOIMOJIOKHBIX MOCTYIIKOB, TIOCTETIEHHO y4ach U OCBamBas
CTpPaATETHI0 PAIMOHAIBHOTO MTPUPOIOTIOIH30BAHHUS;
yUuThCS  yOeXIaTb Jpyrux Jirojed B HEOOXOAMMOCTH  OBIQJEHUS  CTpaTeruen
paMoOHATBFHOTO PUPOAOIIOIH30BAHNUS;
MCIOJIH30BATh HKOJIOTHYECKOE MBIIIIJICHUE Uil BBIOOpa CTpaTeruu COOCTBEHHOTO MOBEICHHS
B Ka4eCTBE OJTHON M3 LIEHHOCTHBIX YCTaHOBOK.

MeTanpeaMeTHbIe pe3yJIbTaThl:

YMeHue CaMOCTOSITEIbHO MJIAHHPOBATH NYTH AOCTHKEHUSI Mejdeidl, B TOM 4YHcCIe
aJbTePHATHUBHBIC, OCO3HAHHO BBHIOMpaTh HauOoJsee 3(PexTUBHBIE CMOCOOBI pelIeHHSA
Y4eOHBIX U MO3HABATEJIbHBIX 3a/1a4

1.1 HpI/IMeHSITL C€CTCCTBCHHO-HAYYHbIC MCTOIbI ITO3HAHUS, B TOM YUCJIC Ha6J'IIOHeHI/Ie,
MOACIUPOBAHUE, SKCIICPUMCHT U OCHOBHBLIC OIICpaliuu MBICIIMTEIILHOMN JCATCIIbHOCTH
(CpaBHeHI/Ie, KJ'IaCCI/I(l)I/IKaLII/IH) JJIA U3YUCHU S BEUICCTB U XUMHWYCCKUX peaKHI/Iﬁ

1.2 CrnenoBath npaBuiiaM MOJIb30BaHM XMMUYECKOW OCY0M 1 1a00paTOpHBIM 000pyI0BaHUEM, &

TaKXKe MpaBUIaM OOpAIEHHS C BEIIECTBAMH B COOTBETCTBUHU C HHCTPYKITUSIMHU TIO BBITTOJTHEHUIO
71a00PaTOPHBIX XUMUYECKUX OTIBITOB IO MOJYYCHUIO U COOMPAHHIO ra3000Pa3HbIX BEIIECTR
(Botopo/a 1 KUCIIOPO/ia), IPUTOTOBJICHUIO PACTBOPOB C ONPEeIEHHONW MacCcoOBOIl oteit
pacTBOPEHHOTO BEIIECTBA

[ImanupoBaTh ¥ MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 Paclio3HaBaHUIO PaCTBOPOB
mieo4ed M KUCIOT ¢ TOMOUIBIO HHANKATOPOB (JJakMyc, (heHonpTaenH, METUIOPaHK U JIp.);
MOJTBEP)KTAFOIINX KAYeCTBEHHBIN COCTaB HEOPTaHWYECKUX BEIIECTB (KAUeCTBEHHBIC PEaKIHH
Ha WOHBI)

YMmeHnue omnpeaeiasiTb MNOHSTHS, C€O31aBaTh 00001IeHHsl, YCTAHABJIUBATHL AHAJOTUM,
KJIacCu(PUUMpPOBaTh, CAMOCTOSAITEJIbHO BBIOUPATH OCHOBAHMS W KPUTEPUH JJIsl
KJIaccu(PUKAMK, YCTAHABJIUBATH NPUYMHHOCIEICTBEHHbIE CBSI3M, CTPOUTH JIOTHYECKHUE
paccy:KIeHus1, 1eJIaTh YMO3aKJI4YeHUus1 (MHAYKTUBHbIE, JeAYKTUBHbIE U M0 AHAJOTUHN) U
BbIBO/IbI

2.1P ACKPbIBATh CMBICJT OCHOBHBIX XUMUYCCKUX MOHATHUM U MNPUMCHSATDH 3TU IMMOHATUS TIPU
OIIMCAHHUH CBOMCTB BCIICCTB M UX npeBpameHHﬁ

2.2 KJ'IaCCI/I(l)I/ILII/IPOBaTI) XUMUYCCKUC JICMCHTBI, HCOPTaHNMYCCKNE BCUICCTBA, XUMUYCCKUC
peakunumn (HO YHUCJI1Yy U COCTAaBYy YHYAaCTBYIOIIUX B pCaKIINU BCUICCTB, 10 TCIIJIOBOMY 3(1)(1)6KTy, 10
U3MECHCHHIO CTCIICHU OKHMCIICHHUA XUMHYCCKUX SHGMGHTOB); OnpeACIATh NPUHAIICIKHOCTD
BCIICCTB K OHpeHeHéHHOMy KJ1accy COeHHHeHHﬁ; OIMpeACIATh BUABI XUMHYCSCKOU CBSI3H
(KOBa.]'IeHTHOfI n HOHHOP'I) B HCOPTaHUYCCKUX COCIUHCHUAX

XapaKTepI/BOBaTL (OHI/ICLIBaTL) 06HII/IG XHMHYECKHE CBOICTBA BCIIECTB PA3JIMYHLIX KJIACCOB,
MOATBEPKAAA 3TO ONMNCAHUEC ITPUMEPAMU MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX




2.4

XHUMHUYCCKHUX peaKLII/Iﬁ
HpOFH03I/Ip0BaTI> CBOICTBa BEIISCTB B 3aBUCUMOCTHU OT MX COCTaBa U CTpOCHUS; BO3SMOXHOCTHU
MPOTCKAHUA XUMHWYCCKUX npeBpameHHﬁ

YmMmenne co31aBaThb, IPUMEHATDb U l'lpCOﬁpIBOBbIBaTb 3HAKH U CHMBOJIbI, MOAECJIH H CXEMBbI
AJIAA pelICHU A y‘lCﬁHBIX H MMO3HABATE/JIBbHBIX 3a1a4

3.1

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsl COCTaBJIeHHs (YOPMYJI BELIECTB, MOJIEKYIISIPHBIX
ypaBHEHHUH XUMHUYECKHX PEAKLIUH, SIEKTPOHHOTO OanaHca

3.2

CooTHOCHTH 0003Ha4YeHUs, KOTOpble uMeroTcs B [lepnoauueckoit cucteMe XUMHUIECKIX
3JIEMEHTOB, C YHCJIOBBIMH XapaKTEpPUCTUKaMU CTPOCHHSI aTOMOB XUMHUYECKHX 3JIEMEHTOB
(cocraB u 3apsiz siapa, o0lIee Yicao ISKTPOHOB U paclpeiesieHHe UX M0 DJIEKTPOHHBIM CIIOSIM)

3.3

OHpeHeJ’IHTL BaAJICHTHOCTD U CTCIICHb OKHUCJICHHA aTOMOB 3JICMCHTOB B 6I/IHapHI>IX COCIUMHCHUAX
oo cbopMynaM; COCTaBJIATH (bOpMyJ'H:I 6I/IHapHI>IX BCIICCTB I10 BAJICHTHOCTAM U CTCIICHAM
OKHUCJICHUA

34

Breraucusars OTHOCUTCIIbHYIO MOJICKYJISIDHYIO U MOJIAPHYIO MACChI BEIIECTB; MAaCCOBYIO JOJIIO
XHUMHUYCCKOT'O 3JICMECHTA I10 cbopMyne COCAMNHCHM; MAaCCOBYIO OO0 BCUICCTBA B PACTBOPC

CMbICI0BOE YTeHHe. YMeHHe 0CO3HAHHO HCI0JIb30BaTh pedeBble CPeCTBA B
COOTBETCTBHH C 33/1aUeil KOMMYHUKAIMH VISl BBIPA’KeHUS CBOUX YYBCTB, MbICJIel 1
NnoTpedHOCTel, NJIAHUPOBAHNS W PeryJsiliNU CBOeil NesATeJIbHOCTH; BJIaJlcHHe YCTHOH 1
MM CbMEHHOH peYybl0, MOHOJIOTHYECKOH KOHTEKCTHOH pevblo

4.1

Hcnonb30BaTh py BHITOJHEHUH YUEOHBIX 3a/JaHUN TEKCThI yueOHMKa, CIPaBOYHbIE MaTepHaIbl
(ITeprommueckyro cucreMmy xuMuieckux snementos .M. Menneneesa, Tabnuiry
PacTBOPUMOCTH KHUCIIOT, OCHOBAaHHH U COJIEH B BOJIE, SIEKTPOXUMHUECKHUH DSl HAPSLKEHUH
METAJJIOB)

4.2

BI:ICTpaI/IBaTL pa3BépHyTI:Ie MUCbMCHHBIC N YCTHBIC OTBCTHI C 0H0p0171 Ha I/IHq)OpMaLII/IIO nu3
y‘Ie6HI/IKa " CIIPaBOYHBIX MAaTCpUATIOB, TPAMOTHO UCIIOJIb30BATh H3y‘IGHHI>II>'I MOHSITUNHBIN
arnmnapar Kypca XuMnuu

YMeHue OpraHn30BBIBATH y4eOHOe COTPYIHHYECTBO H COBMECTHYIO JeATEIbHOCTD C
YUYHTEJEeM H CBEPCTHHKAMM; pa0d0TaTh HHANBUIYAJBHO U B IPyIIe: HAXOAUTH o0I1ee
pelieHHe U pa3peliaTb KOH(JIMKTHI HA OCHOBE COTJIACOBaHNUS MO3UIUN U y4éTa
HHTEpecoB; (POPMYJIHPOBATh, APTYMEHTHPOBATH  OTCTAMBATH CBOE MHEHHE

5.1

HpI/IHI/IMaTL y4acCTuc B 06cy)KHeHI/II/I Hp06J'ICM XHUMHYSCKON M SKOJIOTHYECKOM HaIpaBJICHHOCTH,
BbICKa3bIBas CO6CTB€HHyIO MO3MLHUIO U TIpeajiaras CBOM MyTbh UX PCIICHUA

dopMupoOBaHNe U Pa3BUTHE KOMIETEHTHOCTH B 00J1aCTH HUCMOJIb30BAHUSA
WH()OPMANMOHHO-KOMMYHHKAMOHHBIX TEXHOJIOTHIi; Pa3BUTHE MOTHBAIUH K OBJIAICHHI)
KYJbTYPOil aKTHBHOT0 MOJIH30BAHHUS CJIOBAPSMH H APYTHMH MOMCKOBBIMH CHCTEMAMH

6.1

OcyIIecTBIsATh B IPOIIECCE UCCIICIOBATEIBCKON JSSITETLHOCTH TIOUCK WH(pOPMAITHH
XUMHYECKOTO COACPIKaHUS B 2—3 UCTOYHUMKAX U3 ceTH VIHTepHET, COOTHOCUTH €€ ¢
MMEIOIIMMHUCS 3HAHUSIMU U JIOTIOTHUTENBHBIMYA UCTOYHUKAMU (YISOHHKOM, CIIOBApEM,
SHIUKJIONICANECH )

®opMHupoBaHMe H Pa3BUTHE IKOJIOTHYECKOT0 MBIIIJICHUS], YMEHHEe IPUMEHSATH €ro B
NMO3HABATEIbHON, KOMMYHHMKATHBHOM, CONMAJILHON NMPaKTHKe U MPo¢ecCHOHAILHON
OpHEeHTannu

7.1

AHa.]'II/I3I/Ip0BaTI> I/IH(l)OpMaLII/IIO O BJIMAHUUA TPOMBIIIUICHHOCTH, CEJILCKOT'O X03HﬁCTBa,
TpaHCIIOPTa U ApP. HA COCTOSITHUC Opr)KaIOHICfI CpeabIl

o

CTUKCHHUC MPEAMETHBIX PE3YJAbTATOB ITPCANIOIAracT OBJIaACHUC CICAYIOINMNU

QJICMCHTAMU COACPIKAHUA:

1.

HepBOHa‘la.}IBHbIe XUMHUYECKHE MOHATHUH

1.1

1.1 Xumus B cucreme HayK. Poib XuMuu B JKU3HM YenioBeka. Tenma u BemecTBa. OuU3nveckue
coiicTBa BemiecTB. [IpaBmia 0Oe30macHOro OOpaIleHUS C BEIIECTBAMH M Ja0OPAaTOPHBIM
obopynoBanueM. Uucrtblie BemectBa M cMmecu. CrocoObl pasmeneHust cMeceil. IlonsTne o
METO/Iax MMO3HAHMS B XUMUHU

1.2

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE DJIEMEHTHl. 3HAKH (CHMBOJBI) XUMHYECKUX DJIEMEHTOB.
OtHocuTenbHas aToMHas Macca. IlpocTele M cioXHBIE BemecTBa. ATOMHO-MOJEKYJISPHOE
y4eHue




1.3

XuMuJeckas cbopMyna. BajneHTHOCTh aTOMOB XHMMHMYECKHMX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemiecTB. OTHOCHTEIbHAS MOJICKYJIAIpHAad Macca. MaccoBas 1079 XHUMHUYECKOI'Q
9JICMCHTA B COCIMHCHNI

1.4

®du3nyecKkre 1 XUMUYECKUE SBICHU. XUMHUUYECKas peaknuus. HpI/I3HaKI/I XUMHNYCCKHUX peaKum”d.
ypaBHCHI/IH XUMHNYCCKHUX peaKHHﬁ. 3akoH COXpaHCHUS MACChl BCILECTB. Tunel XMMHYECKUX
peaKum”I (COGHI/IHGHI/IG, Pa3JI0KCHUC, 3aMCIICHNC, 06MeH)

2.

Bo3ayx. Kuciaopoa. Bogopona

2.1

BOSHyX — cMech ra3oB. CocraB BO3ayXa. KI/ICJ'IOPOH — 3JIEMCHT U MPOCTOC BCUICCTBO. O30H

2.2

Haxoxxaenue kuciaopoaa B npupoje, Gu3nvecKue 1 XuMHYeCcKie CBOMCTBA. Peakunu ropenus
MPOCTBIX U CIOXKHBIX BEHIECTB. TeIIOBOM 3 PEeKT XMMUYECKON peakiui. K301
SHIOTEPMUYECKUE PEaKn, TepMoXumMuieckue ypaBaeHus. [lonstue 06 okcupax. CrnocoOb
MOJTyYEeHHUsI KUCIIOPOa B TabOpaTOpHUU M MpOMBILIeHHOCTH. [IpuMeneHne kucnopona.
KpyroBopot kuciaopoaa B npupoae
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BOHOpOH — 3JICMCHT U MMPOCTOC BCUICCTBO. Haxoxnaenue B npupone, (1)I/I3I/IquKI/Ie 1 XUMHYCCKUC
CBOMCTBa (Ha npumepe B3aMMO/JICUCTBHS C HEMETA/JIAMH U OKCUJIaMH MeTa.]'IJ'IOB), MNPUMCHCHHE,
CITOCOOBI T10JIy4YCHUS. IlonsiTHEe 0 KHCIOTAX

Boaa. PacTteopbl

3.1.

du3nvecKre CBOMCTBA Boanl. Boga kak PaCcTBOPUTEIIb. PaCTBOpLI. IlonsTue o PacTBOPUMOCTHU
BeIleCTB B Bojie. IIoHATHE 0 HACHIILICHHBIX M HEHACBIIIICHHBIX pacTBOpax. MaccoBas 105s
BCIIECCTBA B pacTBOPEC. Poxb PaCTBOPOB B IPHUPOJAC U JKM3HHU YCITIOBCKA

3.2

XuMuYecKue CBONCTBa BObI (peaKLII/II/I C MCeTajlliaMH, KUCJIOTHBIMHX 1 OCHOBHBIMH OKCI/IHaMI/I).
[TousiTe 00 OCHOBAHMSX

3.3

KpyroBopot Boab! B npupoe. 3arpsizHeHne NpupoAHbIX Boa. OXpaHa U OUMCTKa MPUPOIHBIX
BOJXL

4.

Ba:kHeiinue Kiaacchl HEOPraHMYEeCKUX COeTUHeHU

4.1

Oxcuppl: cocTaB, Kinaccuukaius (KUCIOTHBIE, OCHOBHBIC, aM(OTEPHBIC U HECOIe00pa3yroIue
— Ha npumepe okcupa yriaepoaa(ll) u okcuna azora(ll)), Homenkiarypa. [lonyuenue u
XUMHYECKUE CBOWCTBA OKCHJIOB

4.2

OcHoBaHusI: coCTaB, KIacCU(pHUKALUs, HOMEHKIATypa, GU3NUSCKUE U XUMUYECKHE CBOICTBA,
CIOCOO0BI MONTYYEHHSI
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[TonsaTne 06 amdoTepHBIX THAPOKCHUAAX (HA MPUMEpPE IWHKA U ATIOMUHHS): XUMHUECKHE
CBOHCTBa (B3aUMOAEHCTBHE C KHCIOTaMHU M IIEJI0YaMH) U TOTydeHHE

4.4

Kucnorsr: COCTas, KJ'IaCCI/I(l)I/IKaLII/IH, HOMCHKJIATypa, (1)I/I3I/I‘IGCKI/IG 1 XUMHWYCCKHEC CBOfICTBa,
CITOCOOBI MMoJIy4uCHUH. Ps1 akTUBHOCTH METAJLIIOB

4.5

Conu (cpenHUe): HOMEHKIIATYPa, CIIOCOOBI TTOYUYCHHSI, B3aMMOJICHCTBUE COJIEH C METaJLIaMH,
KHUCIIOTaMH, IIeI04YaMHU U COJISIMU

4.6

I'enetnueckas CBS3b MCXKAY KJIacCaMM HCOPIraHNMYCCKUX COGHI/IHGHI/Iﬁ

S.

Iepnonnyeckuii 3axon u [lepuoauyeckast cucreMa XuMH4eckux 3jaementon JI.U.
MenpeneeBa. CTpoenne aToMOB. XMMHU4eCKasi CBA3b. OKUCINTENbHO-
BOCCTAHOBHTEJIbHBIEC PeAKIMH

5.1

KJ'IaCCI/I(l)I/IKaLII/IH XHUMHUYECKHUX 3JIeMeHTOB. IloHsATHE O rpynimax CXOAHbIX 3JICMCHTOB (HIeJ'IO‘IHLIe
1 IIET0YHO3EMEIbHBIC MCTaJlJibl, raJIOTCHbI, HTHCPTHBIC FaSI:I). BHGMCHTLI, KOTOp&bIC 06pa3yIOT
aM(l)OTepHI:Ie OKCHJbI U TUAPOKCUABI

5.2

[Tepuonuueckuii 3akoH u [lepuoanueckas cucrema xumudeckux snementoB .M. Menaeneena.
Bunb Tabnuien «llepuoaudeckas cucrema xuMmudeckux anemenToB 1.1, MeHaeneeray.
[Tepuonb! u rpymnmnbl. GU3NYECKUI CMBICT TOPSIKOBOIO HOMEPA JIEMEHTa, HOMEPOB MEPUO/IA.
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CoctaB u ctpoenue aroMoB. [lonsTue 00 n3oronax. CTpoeHHe 3IEKTPOHHBIX 000JI0YEK aTOMOB
nepsbIx 20 xumuueckux aneMeHToB [lepuoanueckoii cuctemsl JI.M. MenaeneeBa
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33KOHOMepHOCTI/I HU3MCHCHHA pagnyCa aTOMOB XUMHNYCCKUX 3JICMCHTOB, MCTAJINIMUCCKUX U
HEMETAINIMYCCKHX CBOMCTB I10 rpynmnam v nepuojam. 3HaueHuE HepI/IOHI/I‘IeCKOFO 3aKOHa 1
HepHOHH‘IeCKOfI CUCTEMbI XUMHWYCCKHX D3JICMCHTOB I[I/I MenpeneeBa a1 Pa3BUTUA HAYKU U
IMPAKTUKN
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JJIEKTPOOTPHULIATENBHOCTh ATOMOB XMMUYECKHUX JIEMEHTOB. XMMHUECKasl CBSI3b: MOHHAS U
KoBaJIeHTHas (IIOJISIpHAs M HETIOJIsIpHAas)




5.6 |Crenenb okucieHus. OKUCINTENBHO-BOCCTAHOBUTENBHBIE peakiuu. [Ipomeccsl okucieHus u
BOCCTaHOBJIEHHA. OKUCINUTENN U BOCCTAHOBUTENH
6. Konn4yecTBeHHbIE OTHOIIEHUS B XUMHUH
6.1 | KommuectBo BemectBa. Moib. Monspraas macca. 3akoH ABoraapo. MosipHbIid 00bEM razos
6.2 | Pacuérel mo xummuyeckoii popmysie. Pacu€rel MaccoBO# 107IM XUMUYECKOTO SJIEMEHTA B
COEIMHEHHH, KOJIMYECTBA BEIECTBA, MOJISIPHOW MacChl, MOJIIPHOTO 00BEMa Ta30B
6.3 Pacuér maccoBoili gonu BemiecTBa B pacTBOpe (MIPOLCHTHAS KOHIIEHTPALIHSA)

Couepma}me InporpamMmal IpEeACTABIICHO CICAYIOIMUMHU pa3acIiaMu:

Peseps 1 uac.

[TepBoHauanbHBIE XUMUYECKUE TOHATHS — 17 gac.

Kucnopon. l'openue. — 5 gacos.

Bonopon — 2 1acos.

PactBopsl. Boga — 9 yacos.

Baxneiimue kiaccel HEOPraHUYECKUX coenuHeHnd — 11 Jacos.

[Tepuonuyeckuii 3aKOH U IEpUOANYECKas cucTeMa Xumuueckux snemenToB JI.W. Menneneesa.

Crpoenue atoma — 7 4acos.

CrpoeHnue BemecTB. XMMHUECKasi CBSI3b — 7 YacoB.

3axoH ABorazapo. MossipHbIil 00beM ra30B — 5 4acoB.
[TpakTudeckue paboThl — 7 YacoB.

KoHTponbHbIE pabOTHI - 5 4acoB.

Pezepenoe epemsn — 1 uac omeooumcesa Ha KOHey 200a 01 UMO206020 NOGMOPEHU




