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| ITosicHuTe/IbHAA 3aIIUCKa

Pabouast mporpaMma yueOHOTO mpeaMeTa «XUMUSI» [Jisd yuamuxcs 8-9 kyaccoB pa3paboTaHa
Ha OCHOBaHUM CJIeAYIOL[UX HOPMaTHBHO-TIPAaBOBBIX JOKYMEHTOB U MaTepHasioB:

denepanpHOro 3akoHa "O6 obpa3oBanuy B Poccuiickoit @epepariun’ ot 29.12.2013 Ne 273-D3
(1.6 cT.28);

denepanbHOrO  TOCYJAapCTBEHHOTO  00pa30oBaTeNbHOTO  CTaHZApTa  OCHOBHOTO  OOIIIero
obpa3oBanus (Tipuka3 MuHHcTepcTBa rpocBeltieHuss Poccuiickoit ®egeparun ot 31.05.2021 Ne
287);

KOHIIEIL[MK TIperojjaBaHust yuebHOro mpeaMera « XuMHsi» B 00pa3oBaTe/IbHBIX OpPraHM3aLUsaX
P® (yTB. Pewenvem Konnernn Munnpocsenenus Poccuu, nporokon ot 03.12.2019)

v TIpUMepHOM paboueti TporpaMMbI TI0 XUMHHM Ha YPOBHE OCHOBHOTO 00I1[ero oopa3oBaHust
st 5-9 KimaccoB obujeobpa3oBaTesibHBIX OpraHu3anuii (ofobpeHa pelieHVeM ¢efepaabHOrO
yueOHO-MeTOIUUeCKoro ob0beMiHeHUss 1o o0meMy obpa3oBaHuio mpotokon 3/21 ot
27.09.2021r.);

MporpaMMbl «XUMUsT» IJis oOydaromxcsi 8-9 KaccoB 001jeo6pa3oBaTe/IbHbIX IITIKOJI aBTOPOB:

0.C.I'abpuesnsina, C.A.Cnazkosa .

K  memsm mipu peanusanmu  oOpa3oBaTenbHBIX (YHKUMH TipeaMeTa «XUMHUSI»
TPaAML[HOHHO OTHOCAT (hOpPMHUpOBaHWE 3HAaHMM OCHOB XHUMWYECKOM HayKd Kak o00sactu
COBPEMEHHOT0 eCTeCTBO3HaHHsl, MPAaKTUUeCKOW [esiTelbHOCTH uejioBeKa M KaK OJHOr0 U3
KOMITOHEHTOB MUPOBOU KYJIbTYPhI.

3ajaya mnpeameTa COCTOMT B (DOPMHUPDOBAHWU CHUCTEMbl XWMHUYECKHMX 3HAaHUA —
BaXHEUIMX (HaKTOB, TIOHSITHIA, 3aKOHOB U TEOPETHUECKUX MOJIOKEHUH, TOCTYIHBIX 000011eHuI
MHPOBO033pEeHUeCKOr0 XapaKTepa, si3blka HayKH, 3HaHWN 0 HayUHbIX METO/|aX U3yUeHHs BellleCTB
U XMMHUUYECKHUX peakiui, a Takke B (OPMHUDOBaHMM W Ppa3BUTHU YMEHWM U CIIOCOOOB
JlesiTeJIbHOCTH, CBSI3aHHBIX C TUIAHUPOBaHWEeM, HaO/ro/leHueM U TpOoBefieHHeM XHUMHUeCKOTro
JKCIiepuMeHTa, cob/TI0/IeHreM npaBu/l 6e30macHOro obpallieHust C BellleCTBaMU B TIOBCeTHEBHOM
JKU3HHU.

C yuétom mnporpammbl Bocrutanuss MBOY «COII Ne3», B paboueil mporpamme
OTpa’kaeTCsl peasi3aliysi BOCIIUTATE/IbHOTO MOTeHLMaNa Ypoka XMMUU, KOTOPBIM Tpe/riosiaraet
WCI0/Ib30BaHKe Pa3/MUHbIX BUZIOB U (DOPM JesTe/IbHOCTH, OPUEHTHPOBAHHON Ha liesieBble
TIPUOPUTETHI, CBSI3aHHBIE C BO3PAaCTHBIMU 0COOEHHOCTIMH 00yYaroIMXCs:

v TpUB/IeUeHHEe BHUMAaHHUs OOYYaroIIMXCS K LIEHHOCTHOMY acCIeKTy M3yuyaeMbIX Ha ypPOKe

SBJIEHUH, OpraHu3ali0 WX paboThl C TI0/lyuaeMOW Ha ypOKe COLMa/JbHO 3HAUMMOM
vHbopMalell — UHUIIMMPOBAaHHE e€ 00CY)KeHHsl, BbICKa3bIBaHUSI 00yUaroIMMHUCSI CBOETO
MHEHUs TI0 eé OBy, BEIpaboTKa CBOEro K Hell OTHOIIIeHUS,

v/ [IeMOHCTpaIji0 00yYaroIuMCsl TIPUMEPOB OTBETCTBEHHOTO, TIPaKAAHCKOTO ITOBE/IeHMS,
TIPOSIBJIEHUST UeIOBEeKOMIoOUss M JobpocepieuyHOCTH, depe3 IMOAOOp COOTBETCTBYIOIIIETO
MaTepHaria /sl paboThbl Ha ypoKe, TIPOOIEMHBIX CUTYaLUH J71s1 06CyKIeHUs B Kiacce;

v/ IpUMeHeHHe Ha ypPOKe HWHTEPaKTUBHLIX (GopM  paboThl €  0OyYarOLMMUCH:
VHTEJUIEKTya/IbHBIX WTP, CTUMYJIMPYIOIIUX TO03HABATETbHYI0 MOTHMBALIMIO O0YYarOL[UXCS,
JUIaKTUYEeCKOT0 TeaTpa, I7ie MoyuYeHHble Ha YPOKe 3HaHHsI OOBIrPHIBAIOTCS B TeATPaIbHbBIX
MOCTaHOBKAX; AMCKYCCHM, KOTOPbIe /al0T 00yuaroIuMCsi BO3MOYKHOCTh MPUOOPECTH OTBIT
Be/IeHWss KOHCTPYKTUBHOTO [Majiora; TPYIoBOi paboThkl WM paboThl B Mapax, KOTOpbIe
yudaT 00yyJarouuxcsi KOMaHZHOH paboTe U B3aUMOZEMCTBUIO C IPYTUMH 00YUatOI[UMHUCST;



v\ WHULMMPOBaHWE U MOJeP)KKa UCC/Ie0BATe/IbCKOMN IeSTeTbHOCTHA 00YUYaroIiXCst B paMKax
peanu3alui UMW WHAUBUYaNbHBIX U TPYMIOBBIX HUCC/Ie/I0BaTebCKUX MTPOEKTOB, UTO JJaCT
o0yuaroImuMcsi  BO3MOXXHOCTb ~ TIPUOOPECTH  HAaBbIK  CAMOCTOSITEJTBHOTO  peIleHUst
TeopeTHUeckol MpobsieMbl, HaBBIK TeHEPUPOBAHHWS W OdoOpM/IeHHs COOCTBEHHBIX HJEH,
HaBbIK YBa)KUTETHHOTO OTHOLLEHUS K UY>KUM HzesM, ohOpM/IeHHbIM B paboTaxX [pyrux
HCcIIefioBaTe e, HaBbIK MyOJTMUYHOTO BHICTYTIEHHS TT€pe]] ayAUTOPHeH, apryMeHTUPOBaHUH
OTCTarBaHUs CBOEM TOUKU 3DeHUs.

YyeOHBIM IJTAHOM Ha U3y4eHHe XUMUH OTBOAUTCS 138 yacos.
[Tporpamma peanusyeTcsi:

- 111 8 Knacca B 00beme7(0 4acoB B rojl, 2 yaca B HeJIeJIio;

- s 9 Kjacca B oObeMe 68 4acoB B IO/, 2 UaCOB B He/IeJIiO.

[ peanu3aliiy MPOrpaMMbl UCTIOB3YeTCsl yueOHbIN KOMITIeKC:

1. YuebHuk g oOijeobpa3oBaTe/bHBIX — yupekAeHud «Xumus. 8 kimacc»  (aBTOp
0O.C.I'abpuensiv) . Mockga: [Ipoda
2. YuebHMK g1 oOujeoOpa3oBaTenbHBIX —yupexzeHud «Xumus. 9 Kmace»  (aBTop
0O.C.I'abpwuesnsiv) . Mocksa: [Ipoda

I1.CopepkaHue y4eGHOr0 nMpegMeThI
8 knacc
ITepBoHaua/sibHbIE XMMUUYECKHE TIOHATHUSA
[TpegmeTr xvimun. Posb XxUMUM B )KU3HU uesioBeKa. Tesa M BewjecTBa. Pu3nueckue CBOMCTBA
BelllecTB. ArperatHoe COCTOsiHMe BelecTB. [IoHSITHWe 0O MeTOjax IMO3HaHUA B XWUMUM. XHUMUS B
cucteMe HayK. UncTeie BemecTBa 1 cMec. CriocoObI pa3ziesieHust CMeCei.
ATOMBI U MOJIEKYJIbl. XUMHUUYeCKre 3jieMeHTbl. CUMBOJ/IbI XUMHAUECKUX 3/ieMeHTOB. [IpocTeie u
C/I0’KHBIe BeljecTBa. ATOMHO-MOJIEKY/ISIPHOE yUYeHHe.
Xumuueckasi popmysia. BajleHTHOCTb aTOMOB XMMHUUYECKUX 3/71eMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemlecTB. OTHOCHUTe/lbHasi aTOMHasi Macca. OTHOCWTe/bHas MOJIEKYJ/ISIDHasi Macca.
MaccoBasi 07151 XMMHAYeCKOr 0 3/1IeMeHTa B COeIUHEeHUH.
®usnueckue U XUMUUeCcKue sBieHus. XUMUUecKasl peakjusi U eé MprU3HaKW. 3aKOH COXPaHEeHUsI
Macchl BellleCTB. XUMHYeCKre ypaBHeHUs. Kiaccudukaiys XuMuueckux peakijuii (coeiuHeHUs,
pa3/IoXKeHus, 3aMellleHus, 0OMeHa).

JTabopaTopHbIe OTBITHI
- 3HaKOMCTBO C XMMHUYeCKOM MOCYZ0H
- u3yyeHHe Croco0OB pa3ziefieHdsi cMmecell (C TIOMOILBIO MAarHWTa, (UILTPOBAHUE,
BbIIapYBaHue, TUCTUUISALIUSA, XpoMaTorpagus),
- U3yYeHHe U ornuvcaHue (U3NUecKMX U XUMHUUECKHUX CBOWCTB 00pa3lioB HeOpraHUYeCKUX
Bell|eCTB;
- pa3/iokeHUe caxapa
- B3aUMOJIeMCTBUe CePHOM KHUC/IOTHI C XJIOPUAOM Oapust
- pasnoxenue rugpokcuzaa meau(Il) mpy HarpeBaHumn
- B3aWMOJeNCTBHe Kese3a C pactBopoM com meau(Il));
- TIpOBepKa 3aKOHa COXpPaHeHWsI MacChl BellleCTB Ha TpUMepe B3auUMOZENCTBUS IIEI0UM C
KHUCJIOTON
- Co3/aHue Mojiesiell MoieKyJ1 (11apOCTeP)KHEBBIX).
IMpakmuueckass paboma Nel. Ilpasuna mexHuku 6e3onacHocmu u npuémbl obpawjeHus c
nabopamopHbiM 060pydoe8aHuem



IMpakmuueckas paboma Ne2. Habao0eHue 3a 2opsiujeli ceeyotl.
Ipakmuueckas paboma Ne 3. Ouucmka nogapeHHoU conu.
KonmposabHasi paboma Ne 1 no meme «IlepgoHauanbHble XUMUUECKUEe NOHIMUSL»

Ba)kHeiinne npeAcTaBuTe/M HeOPraHUUeCKUX BellecTB

Bo3gyx — cmech rasoB. CocraB Bo3gyxa. Kucioposg — 3/eMeHT M IIPOCTOe BeLLeCTBO.
HaxoxxzeHre Kucinopoja B pupojie, pusnyeckue U XUMAYeCKre CBOWCTBA (peakLdy rOpeHus).
Okcugpl. [lpumenenne kucnopoga. CriocoObl TonMydeHWs KHCAOpozja B Jiabopatopuut |
rpoMbIlieHHoCTH. KpyroBopoT kuciopoza B nipupoze. O30H — a/uioTponHasi MOAM(UKaLys
KUC/I0poJa.

TernnoBoil 3(PQeKT XUMHUYECKOW peaklu¥, TepMOXUMHUeCKWe ypaBHEHHUs, 5K30- U
SH/IOTEPMUYECKHe peakUUW. TOIIMBO: yronb W MeTaH. 3arpsi3HeHHWe BO3/yXa, YCUIeHHe
napHUKOBOro 3¢ ¢deKTa, pa3pylieHre 030HOBOTO CJIOS.

Bozopos, — 3neMeHT U mipocToe BeljecTBo. HaxoxxzeHue Boopozia B pUpo/ie, (pusnueckue u
XUMHYeCcKUe CBOMCTBA, MPUMeHeHHe, CTIoCco0bI TIoTyyeHust. KucioTs U comm.

KonmuectBo BermectBa. Mosb. MonsipHasi Macca. 3akoH ABorazipo. MosisipHbIi 00BEM Ta30B.
PacuéTel 10 XMMUYeCKUM ypaBHEHUSIM.

®dusuyeckne CBoWCTBa BoAbl. Bojga kak pactBoputens. PactBopel. HachbimeHHble u
HeHachlIllleHHble PacTBOpPbL. Pacmeopumocmb geuwjecms 8 8ode.( yueOHbIN MaTepuas, KOTOPBINA
Y3y4aeTcs, HO He BbIHOCUTCS Ha IIPOMEXYTOUHYIO M WTOTOBYHO arTecTaluro). Maccosas [jons
Bell|eCTBa B pacTBope. XMMUYeCcKre CBOMCTBA BoZbl. OcHOBaHus. Ponb pacTBOPOB B MpHpPOJe U
B JKU3HU 4yesioBeKa. KpyroBopoT Bozbl B NpUpoje. 3arpsisHeHrWe NpPUPOAHBIX BOj. OxpaHa U
OUMCTKA NPUPOJHBIX BOJ.

Knaccudukaiys HeopraHuueckux coefuHeHuid. Oxkcuzbl.  Knaccudukaiusi  OKCHU/OB:
coneobpasyrolye (OCHOBHbIe, KUC/IOTHBIE, aM(oTepHbIe) U Hecoseobpasytoiiye. HomeHk/1aTypa
OKCHZIOB (MeXKAyHapojHasi U TpuBHaibHas). dPusnueckre M XUMHUECKHe CBOKWCTBA OKCHU/IOB.
[TonyuyeHue okCuz0B.

OcHoBanus. Kraccudukauysi OCHOBaHME: 1704 M HepacTBOPHUMble — OCHOBAHMS.
HomeHkaTypa OCHOBaHWM (MeXAyHapoAHas W TpHBUasbHas). Pusnyeckue U XUMHYECKUe
CBOMCTBa OCHOBaHWU. [TosryueHre ocHOBaHUM.

Kucnotel. Knaccudukanus kucior. HomeHKnatypa KUcioT (MeXJyHapoJHasi U TPUBHA/IbHas).
dusnueckue M XUMHYeCKHe CBOWCTBA KUCJIOT. Psj aktuBHOocTH MeTa/uioB H. H. Bekeroga.
[TonyyeHue KUC/IOT.

Comu. HomeHknatypa coseid (MeXXAyHapoJHas M TpUBHajbHasi). PU3nUecKre U XUMHUYECKHe
cBolicTBa coneit. [TonyueHue coneil.

I"'eHeTHyeckas CBSI3b MeXX/y K/laCCaMHM HeOpraHU4eCKUX COeJUHEHUU.

JTabopaTopHbIe OTBITHI

- KayeCcTBeHHOe Oripe/ie/ieHHe COo/lep>KaHusl KUCI0po/ia B BO3yXe

- Habmo/ieHre B3aUMO/IEMCTBUS BEIeCTB C KUC/IOPOJIOM W YCJIOBUS BO3HMKHOBEHUS U
rpeKpall{eHusi TOPeHust

- 03HaKoMmJIeHHe C 00pa3ljaMu OKCHZOB U OITHCAaHUe UX CBONCTB

- HabmoeHre 00pas31ioB BellleCTB KOJTMUeCTBOM 1 MOJIb;

- HcceoBaHue 0COOEHHOCTEeH pacTBOPEHUs BeIeCTB C Pa3/IMYHON PaCTBOPUMOCTBIO;

- B3aWMOJEeNCTBUe BO/bI C MeTas/ylaMy (HaTpUeM U KajibLieM) (BO3MOKHO MCIO/Ib30BaHUE
BHJleOMaTepHrasoB);

- ompefe/ieHHe PacTBOPOB KUC/OT U Lef0veld C TIOMOIIbI0 MHAUKAaTOPOB; UCC/Ie[0BaHKe
00pasi[oB HeOpraHWYeCKWX BeIeCTB pa3/IMUYHbIX K/IacCOB; Hab/rofileHWe H3MeHeHUs
OKpaCKH1 UHJVKaTOPOB B PaCTBOPaxX KUC/OT U Le/10Yeli;

- HW3yueHHe B3auMozeuncTBusi okcuga Menu(Il) ¢ pacTBOpoM CepHOM KHUC/IOTHI, KUCIOT C
MeTaslJlaMH, peaklii HeMTpanu3aluy;



- TIOJiyueHHWe HEepacTBOPUMbBIX OCHOBAHWM, BbITECHEHWE OJJHOTO MeTajjaa [PYIUM U3
pacTBopa COJIH.

IMpakmuueckas paboma Ned. IlonyueHue, cobupaHue, pacno3Haeadue U U3yueHUe CBOLCME
Kuc/10pooa.

IMpakmuueckas paboma Ne5. TlonyueHue, cobupaHue, pacno3HaeaHue U u3y4deHue CB0LCME
go0dopoaa.

IMpakmuueckas paboma Ne6. IIpucomoeneHue pacmeopa ¢ 3a0aHHoOl Maccoeolli donetl
pacmeopéHHO20 geujecmsad.

IIpakmuueckass paboma Ne7. pewleHue 3KCnepumMeHMA/AbHbIX 3a0au no meme «BadcHeliwue
K/ACChbl HEOP2AHUUECKUX COeOUHeHULD».

KonmponbHasi paboma Ne 2 no meme «BadicHeliwiue npedcmagumenu HeoOp2aHU4eCKUx eeljecms.
KonuuecmeeHHble OMHOWEHUS 8 XUMUU»

KonmponbHasi paboma Ne 3 no meme «OCHO8Hble KNACChl HEOP2AHUYECKUX COeOUHEeHULD»

Ilepuopnueckni 3akoH u Ilepmoguyeckas cucrema xuMHuyeckux 3j1emeHTtoB [I. H.
MenpeneeBa. CTpoenre aTroMoB. XumMHu4yeckas CBfA3b. OKHC/IMTE/IbHO-BOCCTAHOBHUTE/IbHbIE
peakiuu

[TepBble MOMBITKM KAaCCU(UKALMM XUMHUECKHUX 3/eMeHTOB. [IoHSTHe O rpymnmax CXOZAHbIX
3/1eMeHTOB (ILLjeJIOYHble U  IIleJIOYHO3eMesIbHble MeTal/ibl, TajoreHbl, WHepTHblE Tas3bl).
DneMeHTBbI, KOTOpbIe 00pa3yroT aM(OoTepHbIe OKCH/IBI U THPOKCH/IBL.

[Tepyoguuecknii 3akoH. Ilepuopnueckas cucteMa XUMuUYecKux 371eMeHTOB [I. VI. MeHzeneeBa.
KopotkoneprosHasi ¥ pAjauHHonepuofHas ¢opmbl [leprofnyeckoil CUCTeMbl XUMHUECKUX
snemeHTOB [I. 1. MengeneeBa. Ilepuogpe! u rpynnsl. du3nyeckuil CMbIC/ MOPSKOBOIO HOMepa,
HOMEpOB [1epro/a U IPyMNIibl 3/IeMeHTa.

Crpoenve atomoB. CocTaB aTOMHBIX sifiep. M3oTorbl. OyeKTpoHbl. CTpoeHHe 3/1eKTPOHHBIX
obonouek atomoB TiepBbIX 20 XMMHUYeCKHUX 3meMeHTOB [lepuogmueckoit cuctemsr [I. U.
MeHgeneeBa. XapakTepucTHKa XMMUUYECKOIO 3/1eMeHTa [0 ero IoJIoKeHUto B Ileproanueckon
cucreMe [I. 1. Mengpeneesa.

3aKOHOMEpPHOCTU W3MeHeHMus pajuyca aTOMOB XUMHYeCKUX 3/IeMeHTOB, MeTal/IMueCKUuX U
HeMeTa/VIMYeCKMX CBOMCTB IO Irpynmnam M nepuozaM. 3HaueHWe [leproziueckoro 3akoHa U
[Tepyoyyeckoil CUCTeMbl XMMHUYECKUX 3/71€MEHTOB /Il pa3sBUTUS HaykKu W npaktuku. [I. .
MeHngziesieeB — yuéHbIN M IPayK[aHUH.

Xumnueckasi cBsA3b. KoBaneHTHas (I10J1IpHasi U HeMoJISIpHAs1) CBSI3b. J/IeKTPOOTPULIATETbHOCTh
XUMUYEeCKUX 371eMeHTOB. VIoHHas CBs3b.

CrernieHp okuc/ieHusl. OKUC/IUTeIbHO-BOCCTAHOBUTE/IbHbIE peaklUuu. IIporjeccel okucieHus U
BOCCTaHOBJ/IeHUs. OKUC/IUTe/U ¥ BOCCTaHOBUTEJIN.

JTabopaTopHbIe OMBITHI

- u3ydeHHe 0Opa3liOB BeleCTB META/IJIOB U HEMETAaJIJIOB

- B3aMMOJeMCTBHE TMAPOKCHU/IA LIMHKA C paCTBOPAMM KHCJ/IOT U Leiouen

- IIpOBe/leHHe OIIbITOB, WUIFOCTPUPYIOLUX MPUMepPbl OKHC/IUTEIbHO-BOCCTAHOBUTE/IBHBIX
peakiui (ropeHue, peakLiiK pa3/ioyKeHus1, COeIMHEeHUs)

- KonTtposbHas pabota Ne 4 1o Teme «[lepuoanueckuii 3akoH U [leprioguueckasi cuctemMa
xuMuueckux ssieMeHToB [I. . MenpeneeBa. CrpoeHue atoma. XuMHUuecCKas CBS3b.
OKUC/IUTe/TBHO-BOCCTAHOBUTEJIbHBIE PeaKLIuU

9 kJ1acc

BemecTBo 1 xXuMHu4Yeckas peaknus

[Tepuoanueckuit 3akoH. [lepuoguueckas cuctema xumMuuyeckux syieMmeHTOB 1. V1. MeHpeneeBa.
CrpoeHrie aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOWCTB XMMUYECKMX 3/IeEMEHTOB IepBBIX



TPEX MepUo/0B, Kaus, KalbLivsg U UX COeIMHEHNI B COOTBETCTBUU C MOJI0KEHUEM 3JIEMEHTOB B
[Teprofiueckoii cucTemMe ¥ CTPO@HHEM KX aTOMOB.

CTpoeHue BellecTBa: BUAbl XUMUUECKOM CBSI3W. TUIBI KPUCTA/I/TMUECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BellleCTBA OT THUMA KPUCTAa/UIMUECKOW PEeIETKA W BUJA XUMHYECKOU CBSI3M.
Knaccudukanys 1 HOMeHK/IaTypa HeOpraHUYecKrx BelecTB (MeXXJyHapo/Hasi U TPUBHA/bHas).
XUMHUUeCKHe CBOWCTBA BeIleCTB, OTHOCALIMXCS K pas3/WyHbIM KjaccaM HeopraHUuecKux
COeJIMHeHUH, reHeTUUecKasl CBSI3b HeOpraHU4eCK1X BelecTB.

Knaccudukanusi XMMUUeCKUX peakLMil M0 pas3/IWyHbIM TpU3HaKaM (110 4YWCIy M COCTaBy
yUaCTBYIOIIMX B peaklyy BeLecTB, IO TelioBoMy >5(Q¢eKTy, M0 H3MEHEHUIO CTeleHeu
OKHCJIEHUS] XUMUUYECKUX 37IeMeHTOB, 10 OOpaTHMOCTH, IO YYacCTHIO Karaju3aTopa). OJK30- U
3H/I0TEPMUYECKHE PeaKLMU, TEPMOXUMUUECKHe ypPaBHEHHUSI.

[loHssiTHE O CKOPOCTH XWMHUecKoil peakuuu. [loHsiTie 00 o00paTUMBIX ¥ HEOOPAaTHUMBIX
XUMHUUeCKUX peakiusx. [IoHATHe O TOMOTreHHbIX U TeTepOreHHbIX peakuusx. [Ionsmue o
XuMuueckom pasHogecuu. dakmopbl, eausowue HA CKOpOCMb XUMUYECKOU peakyuu u
No/M0JMCeHUe XUMUYeCKO20 PABHOBECUS.

OKHC/UTe/TbHO-BOCCTAaHOBUTE/IbHbIE  PeakLUH,  3JIEKTPOHHBIA  0ajaHC  OKHUCUTE/BHO-
BOCCTaHOBUTENBbHOM peakluu. CocTaBieHHWe YpaBHEHUM OKUC/IUTEIbHO-BOCCTaHOBUTETbHBIX
peakLii C UCIOIb30BaHUEM MeTOZa 3JIeKTPOHHOTO OasaHca.

Teopusi 3/1€KTPOMUTAYECKON [AUCCOLMALIMUA. OJEKTPOJUTBI W  HEe3/IeKTPOJuThl. KaTHOHBI,
aHUOHbI. MexaHu3M [MCCOLMAL[MM BeIeCTB C pas3WYHbIMU BHJAMU XUMHUYECKOH CBS3M.
Crenenb auccormanuu. CUbHbIe U cjlabble 371eKTPOJUTHI.

Peakuyu MOHHOTO OOMeHa. YC/IOBHSI TPOTEKAHHS peakliii MOHHOrO0 OOMeHa, TOJHble |
COKpall|éHHble MOHHbIE ypaBHeHUsl peakiuil. CBOMCTBA KMCJIOT, OCHOBAaHUM U COJIEM B CBeTe
TipeZiCTaB/IeHNd 00 3/IeKTPOMTHUECKOW Auccouranyi. KauecTBeHHble peaklUMM Ha HWOHBL
[MoHsiTHe 0 eudponuse coetl.

JIabopaTopHbIe OTMbITHI
- O03HaKOMJIeHMe C MOJle/ISIMA KPUCTa/UIMYeCKUX PeIIETOK HeopraHWueckKuX BelecTB —
MeTaJI/IOB U HeMeTa/l/IoB (rpadvTa U anmasa), CJI0JKHBIX BellleCTB (X/10puzia HaTpus);
- WCCHe[oBaHMEe 3aBUCHMOCTHM CKOPOCTH XMMMWUECKOW peakluM OT BO3/eNCTBUsA
pa3MUHBIX (aKTOPOB;
- WCCefoBaHHe >JIeKTPONPOBOAHOCTU DPaCcTBOPOB BeIeCTB, Mpoliecca [JUCCOLMALIN
KUCJIOT, 11leJioueli U coselt (BO3MOXKHO UCII0/Ib30BaHKEe BHU/jeOMaTepraoB);
- TIpOBeJieHHe OIBbITOB, WIIIOCTPUPYIOLMX TPU3HAKK TPOTEKaHUsl peakluid HOHHOIO
obmeHa (0bpa3oBaHUe 0cajika, BbljiesieHHe ra3a, o0Opa3oBaHUe BO/IbI);
-  ONbITOB, W/UIIOCTPUPYIOLUX TPUMEpbl OKUC/IWTEIbHO-BOCCTAHOBUTE/IBHBIX —peakLvi
(ropeHue, peakLiy pa3/oXKeHUsl, COeJUHEHN);
- pacrio3HaBaHUe HeOpPraHWYeCKHX BeleCcTB C MOMOIIbI0 KaueCTBeHHBIX peakl[il Ha UOHbI
IMpakmuueckas paboma Ne 1 PeweHue 53kcnepumMeHmManbHbIX 30au.
KonrpospHast pabota Ne 1 BemjecTBo 1 XMMHUYecKasi peakiys

Hemeranibl 1 MX cOe{MHEeHUS

OO1iasi xapakTepuCTHKa rajoreHoB. OcoOeHHOCTH CTpPOeHHsi aTOMOB, XapaKTepHble CTeleHU
okucieHus. CtpoeHue 1 ¢u3nUecKre CBOMCTBA MPOCThIX BeLeCTB — TrajoreHoB. XUMUUeCKHe
CBOWCTBA Ha IIpUMepe Xjopa (B3aMMOJEeHCTBHe C MeTaljlaMM, HeMeTa/ulaMy, Llje/04aMu).
Xnoposogopog. CossiHasi KUC/I0Ta, XMMAYeCKre CBOWCTBA, ITOy4YeHNe, NprMeHeHue. [lelicTBre
XJIopa U XJIOPOBOZIOPOZla HAa OpraHusM uejioBeKa. BakHellllMe XJIOpU/BI U UX HaxoXJeHue
B IIpUpOJie.

O6miasi  xapakTepucTHKa 57eMeHTOB  VIA-rpynmbl.  OcOOGeHHOCTH CTpOeHUs aTOMOB,
XapaKTepHble CTeNeH! OKUCJIeHUS.

Crpoenvie U (u3ryecKre CBOKWCTBA MPOCTBIX BeILeCTB — KUCJIOpPOJAa M Cepbl. AJIOTPOITHbIE
MoU(UKaLMM KUCIOpoJa M cepbl. XUMHMUeCKHe CBOMCTBa cepbl. CepoBOJOpPOZ, CTPOEHUe,



¢bur3nueckre U XUMHUYeckue cBoricTBa. OKCH/BI Cepbl Kak Ipe/iCTaBUTeN KUC/IOTHBIX OKCHU/IOB.
CepHasi KUC/IOTa, (GU3NUECKHe W XUMHUeCKWe CBOHCTBa (00IIMe Kak MpeCTaBUTEeNs Kacca
KUCJIOT U crnelu@uueckre). XMMHYeCKHe peakluH, Jiekallde B OCHOBe [POMBILIJIEHHOTO
criocoba mosyueHHsi CepHOUM KHUC/IOTHL. [Ipumenenne. Comy CepHOM KHUC/IOTHI, KayeCTBeHHas
peakiusi Ha cynabgaT-uoH. HaxoxeHue cepbl U e€ coelMHEHWN B MpHpoje. XuUMUYecKoe
3arpsi3HeHUe OKpYJKatollleld cpefjbl COeJUHEHUSIMU Cepbl (KUCIOTHbIE [AOX/Y, 3arpsisHeHHe
BO3/lyXa U BOJJOEMOB), CTIOCOOBI ero rpejoTBPaLl[eH s,

OOmiasi xapakTepuCTHKa 37eMeHTOB VA-rpynmbl. OcoOeHHOCTH CTpPOeHHs aTOMOB,
XapaKTepHble CTeNeHU OKUCIEHUS.

A30T, pacnipocTpaHeHue B MpUpoJe, pusnueckre U XMMAYeckre CBOMCTBAa. KpyroBopoT a3ora B
npupozie. AMMHUaK, ero (prsmueckre U XMMHUUYECKre CBOMCTBA, MoylyueHre U npuMeHeHue. Conu
aMMOHWUs, UX (U3rMYecKre U XMMHUYecKHe CBOWCTBa, NMpUMeHeHHe. KauecTBeHHas peakijusi Ha
HOHBI aMMOHUs1. A30THasi KUC/IOTa, eé rosyueHue, pru3nyeckre U XUMUUecKre CBOMCTBa (00b1ue
KaK TpeJCTaBUTessl Kjacca KUCAOT U crieluduueckue). VMcmonb3oBaHWe HUTPATOB U CoOJieid
aMMOHHUsI B KauecTBe MHHepasjbHbIX yA0OpeHM. XuMHUueckoe 3arpsi3HeHHE OKpY’Karollein
cpe/bl COeIMHEeHUSIMU a30Ta (KUC/IOTHBIE [0/, 3arpsi3HeHNe BO3/1yXa, MOYBbI U BOJJOEMOB).
docdop, annorponHbie MoauduKauu dhocdopa, pusryeckre U XuMuueckue cBorctea. OKcH/,
docdopa(V) u docdhopHas kuciora, (pusmueckue U XUMUUYeCKHe CBOWMCTBA, TOJIyueHHe.
Wcnonb3oBanue (ocdaToB B KauecTBe MUHEPAIbHbBIX y100peHuUH.

OOmiasi  xapakTepuCTHKa 37eMeHTOB IVA-rpymmbel.  OcOOeHHOCTM CTPOEHHs aTOMOB,
XapaKTepHble CTelleHW OKUCJ/IeHHUsl. YT/epo/i, a/l/IoTPOIHble MoAW(UKALUK, paclipoCTpaHeHe B
nipupo/ie, pU3NUecKre U XUMUUeCKre CBOMCTBa. Azcopbrusi. KpyroBopor yriepoza B pupoge.
Oxkcuppl yriaepoja, ux (pusryeckue U XMMUUeCcKUe CBOMCTBA, [1eliCTBHEe Ha >KUBble OPraHH3MBl,
TIO/Ty4eHre U TIpUMeHeHre. DKOJIoTMYecKre TIpo0sieMbl, CBsi3aHHBIe ¢ OKcuzioM  yriaepoga(IV);
TUIoTe3a ri06anbHOTO TOTerVIeHUsT K/IMMara; MapHUKOBBINA 3(@eKT. YTonbHas KUC/IoTa U eé
COMM, WX (U3MUeCKHMe M XUMHUeCKue CBOMCTBa, IOJyuyeHWe W TpuMeHeHHe. KauecTBeHHast
peakiss Ha KapboHaT-uMoHBL ~ Vcriosb3oBaHWe  KapOoHaToB B ObITy, MejAWIUHe,
MIPOMBIIIJIEHHOCTU U CeJTbCKOM XO035HCTBe.

[TepBoHauasibHBIE TTOHATHSI 00 OpPraHUYeCKUX BelleCTBaX KaK O COeIMHEHUsIX yryiepoja (MeTaH,
3TaH, 3TWIeH, alleTW/eH, 3TaHoJ, TJIMLEPUH, YKCyCHasi KucjaoTa). Mx cocmas u xumuueckoe
cmpoenue. TToHsITHe 0 OGMONOTMYECKU BaXKHBIX BellleCTBaX: >KHUpaX, Oeskax, yriaeBofax — U UX
ponu B JKM3HM uesioBeKa. MamepuanbHoe eOuHCMBO Op2dHUYecKUX U Heop2aHuuecKux
coeOuHeHull.

KpemHuii, ero ¢usuueckrie U XMMHUYeCcKrde CBOMCTBA, MOay4yeHHe U npuMeHeHre. CoeuHeHUs
KpemHUs1 B Tipupoge. Obiue ripefcTabieHust 06 okcuge kpeMHusi(IV) u KpeMHUeBOW KUCTIOTe.
CwivKaTbl, WX WCMONb30BaHWe B OBITY, MeAWIMHEe, TPOMBIIUIEHHOCTH. BadicHeliwiue
cmpoumesibHble Mamepuanbl: Kepamukd, cmekao, yemeHm, 6emoH, xcene3obemoH. IIpobaembl
6e30nacHo20 ucnoab308aHUSL CMPOUME/TbHbIX MAMepuadn08 8 N08CeOHe8HOU HCU3HU.

JTabopaTopHbIe OTBITHI

- u3yueHue 0OpaslioB HEOPraHUUEeCKHX BellleCTB

- TIpOBeJileHMe KauyeCTBEHHBIX peaklWii Ha XJIOPWA-MOHBI W Hab/ro/ieHre TIPU3HAKOB MX
NIPOTeKaHUs;

- ONbITHI, OTpa)karollye (pU3nuecKre U XMMAUYeCcKre CBOMCTBa rajloreHoB U UX COeJUHeHUH
(BO3MOYKHO MCTI0/Ib30BaHKE BU/leOMaTeprasos);

- 03HaKoMJsieHWe ¢ oOpasijamMu X/IOpHIOB (TasoreHHJ0B); O3HAKOMJIEHHe C o0Opa3raMu
cepbl U eé coeJMHEeHUsIMU (BO3MOJXKHO MCIT0/Ib30BaHKe BU/leOMaTepHuasoB);

- HabmozeHne mporjecca oOyrnvMBaHWS caxapa TOZ AeWCTBUeM KOHLIEHTPHUPOBAaHHOM
CepHOI KUC/IOThI; M3yueHHe XUMUYeCKHUX CBOMCTB pa30aB/ieHHOM cepHOI KUCIOTbI,

- TIpOBeJileHWe KaueCTBeHHOM peakUWH Ha Cyab(aT-MoH W HaO/ofieHHe TpH3HakKa eé
NIPOTeKaHUs;

- O3HakKom/ieHHWe C (U3NUeCKUMM CBOWCTBAMM as30Ta, Qocdopa U HUX COeJUHEHHI



(BO3MOJKHO MCII0/Ib30BaHKE BH/I€OMaTepHUasIoB),

- obOpa3uamu a30THBIX U (PocopHBIX y100peHNH;

- TIpOBeJleHHe KaueCTBEHHBbIX peaklMid Ha MOH aMMOHHSI M (ocdaT-uOH U U3yueHHe
TIPU3HAKOB WX IIPOTEKaHWs, B3aUMO/eCTBHe KOHLIEHTPUPOBAHHOM a30THOM KHCJ/IOTHI C
Me/ibt0 (BO3MOJKHO HCII0/Ib30BaHKE BHU/jeOMaTepUasoB);

- U3y4yeHHe Mo/eseil KpUCTa/NTMYeCKUX peléToK anMasa, rpaduTa, ¢ysiiepeHa;

- 03HaKOMJIeHHe C TIPOLeCCOM aficopOIMK PAaCTBOPEHHBIX BeIeCTB AKTUBUPOBAaHHBIM
YIJIEM U YCTPOMCTBOM IIPOTHBOrasa;

- TpoBeJieHMe KaueCTBEHHBbIX peaklMii Ha KapOOHaT- W CWIMKAaT-WUOHbI U U3y4yeHHe
TIPU3HAKOB MX NIPOTEKaHWS;

- O3HAKOMJIeHHEe C MPOJYKLMelN CUIMKATHOW MPOMBILLIJIEHHOCTH

IIpakmuueckas paboma Ne 2 Ceolicmea Co/sIHOU KUCAOMbI

IMpakmuueckas paboma Ne3 H3yueHue Xumuueckux ceolicme pazbaeneHHol cepHoll KUCA0mbl
IMpakmuueckas paboma Ned [IlonyueHue, cobupaHue, pacno3HagaHue U U3yueHue Ceolicme
ammuakas,

IMpakmuueckas paboma Ne5 IlonyueHue, cobupaHue, pacno3Haeadue U U3yueHUe CB0lCM8
Y2/1eKUCN020 2a3d

IIpakmuueckass paboma Ne 6 PeuieHue 3KcnepumeHmanbHbIX 3a0ay no meme «BadcHeliwue
Hememamibl U UX COeOUHEeHUSs»

KonmponbHas paboma Ne2 no meme «Hememanibl u ux CoeOUHEHUS»

Meranibl ¥ UX COeANHEHHUS

OO6111ast XxapaKTepyUCTUKa XMMUYECKUX 3/IEMEHTOB — MeTaslJIOB Ha OCHOBaHUM WX TIOJIOXKEHHs B
[Tepuognueckoit cucteme xummudeckux sjeMeHTOB [I. V1. MeHzeneeBa U CTpOeHUs aTOMOB.
Crpoenue wmeta/uioB. MeTa/uinueckasi CBfI3b M MeTaj/UlAuecKass KpUCTa/uIMueckas peLléTKa.
ONeKTPOXUMHUUECKUIN Dsifi HampsbkeHuM MeTa/uioB. Pu3nyeckre U XHMMUUeCKWe CBOMCTBA
MeTasoB. O61ye crocoObl MosiyueHust MeTaslioB. [IoHSITHe 0 KOPPO3UM MeTasl/IoB, OCHOBHbI®
crocoObl 3aIMThl UX OT Koppo3uw. CriaBbl (CTaib, YyTyH, AFOPaTIOMHHUMN, OpOH3a) U UX
ripyuMeHeHue B ObITY U TTPOMBIIILJIEHHOCTH.

[ITesouHble MeTa/ibl: MoOKeHWe B [leprofueckor CUCTeMe XMMHYeCKUX 3y1eMeHToB [I. U.
MeH[eneeBa; CTpoeHMe KX aTOMOB; HaxXOX[eHWe B Ipupofe. Pusnueckue U XUMHUUYECKHe
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUAbI U TUAPOKCHU/IbI HATpUs U Kanusi. [IpumeHeHue
11]eJIOUYHBIX META/JIOB U UX COeMHEHUI.

[ITeslouHO3€eMeNbHBIE MeTas/ulbl MarHUM W Ka/lbLIMW: MOJIoKeHue B Ilepropunueckoy cucreme
XUMUYeckux 3jeMeHTOB [l. V1. MeHzeneeBa; CTpOoeHHe UX aTOMOB; HaxOXK[eHUe B TPUpOJe.
dusnueckre U XMMHUUeCKHe CBOMCTBA MarHusl U KaibLiUs. BakHelimne coeMHEHHUs KasbLUs
(okcua, TUIPOKCHU A, conu). JKECTKOCTb BO/IbI M CITOCOOBI €€ yCTpaHeHusl.

Amomunuii: nonoxeHre B Ilepuoguueckod cucteMe XMMHUUeCKuXx 3ieMmeHToB /1. WM.
MeHpieneeBa; CTpOeHME aToOMa; Haxox/eHue B mpupoje. Pusnueckre U XMMUUeCKHe CBOMCTBa
anoMuHus. AM(OoTepHble CBOMCTBA OKCHJA U TH/IPOKCH/IA aTFOMUHUS.

Kene3o: nonoxxenue B [lepuoguyeckoi cucteme xumuueckux snemeHToB [I. V. MeHpeneeBa;
CTpOeHWe aToMa; HaxokJeHue B npupofe. dusnueckne M XMMHYeCKHMe CBOWCTBA JKesle3a.
Oxkcuapl, rugpokcusl u conu xxesne3a(Il) u »xenesa(Ill), ux coctaB, CBONCTBA U MOTyUYeHUe.

JIabopaTopHbIe OTMbITHI

- 03HaKOMJIeHHe C 00pa3ljaMM MeTaslyioB U CI/IaBOB, UX (PU3UUeCKUMU CBOWCTBAMU;

- U3yyeHHWe  pe3y/bTaTOB  KOPPO3WM  MeTa/uyioB  (BO3MOXKHO  HCTIOb30BaHHe
BHJleOMaTepuasoB),

- oco0eHHOCTel B3aMMOJIEHCTBUS OKCH/Aa KalbLUsi M HaTpusi C BOJOW (BO3MOXKHO
WCTI0/Ib30BaHKe BH/leOMaTepyaoB);

- TIpPOL{eCC ropeHust XKeJie3a B KUCI0po/e (BO3MOKHO UCII0/Ib30BaHUe BHieOMaTepHasioB);

- TpPU3HAKOB TIPOTEeKAHUSI KAueCTBEHHBIX peaki[uii Ha HWOHbI (MarHus, Kasblius,



aJTFOMUHUS, LIUHKA, >xese3a(1l) u »xkene3a(Ill), megu(Il));
- HabsrofieHMe M OTHCaHWe TIPOLIeCCOB OKPAILIMBAHUS TJIAMEHH MOHAMH HATpus, Kamus U
KasibLusl (BO3MOJKHO MCII0/Ib30BaHKe BH/ieOMaTepUasoB);
- HccrefoBaHre aM(OTepHBIX CBOMCTB I'MPOKCH/IA aTFOMUHUS U THIPOKCH/IA LIUHKaA;
IMpakmuueckas paboma Ne 7 HccnedogaHue cgoticme #écmkotl 800bl
IIpakmuueckass paboma Ne 8 PeweHue 3KcnepumMeHmMAabHbIX 3a0au no meme «BadicHellwue
Memamibl U UX COeOUHeHUs»
KoHmponbHas paboma Ne3 no meme «Memaibl u ux cCoeOUHeHUs»

XuMHA U OKpyKarlas cpeja

HoBble MaTepuanbl ¥ TeXHOJOIMU. BellecTBa M MaTepuassl B [IOBCEJHEBHOW KU3HU YeJlOBeKa.
Xumusi 1 370poBbe. be3omacHoe WMCIO/b30BaHWe BEL[ECTB U XUMHUYECKHUX peakluii B OBITY.
[lepasi moMOLp MPU XUMHUECKUX OXKOrax W oTpaBieHUsiX. OCHOBBI 3KOJIOrMYECKOU
rpaMOTHOCTH. XHMHYeCKOe 3arpsi3HeHue OKpy’Kawolled cpepl (TpefiesibHas [JOIyCTAMast
KoHLeHTpauusi BewjectB — [I/JK). Ponmb xuMum B pellleHUM 3KOJOTHYeCKHX IpobjeM.
[IpyposHble WCTOYHUKU YT/€BOJOPOJOB (Yronb, TPUPOAHBbIMA ra3, He(Tb), MPOAYKTbl HX
niepepaboOTKH, UX POJib B ObITY 1 MPOMBILIJIEHHOCTH.

JlabopamopHble onbimbl

u3ydeHue 0Opa3LioB MaTepHasoB (CTEKIIO, CI/IaBbl METasJIOB, IIOIMMepHbIe MaTepHalbl).
MexnipegMeTHbIe CBA3H

KonmponbHas paboma Ne4 no meme «Mmoeoeasi no Kypcy OCHOBHOU WKO/bL»

IL.Il;1aHupyeMble pe3y/IbTaThl OCBOEHHs y4eOHOro nmpeaMera

ITo 3aBepiIeHUIO KypCca XMMWH Ha 3Tare 0CHOBHOTO 0011iero o6pa3oBaHusi BBITY CKHUKU
OCHOBHOW LIKOJIbI JOJDKHBI OB/IaZIeTh CAeAYIOLIUMU pe3y/bTaTaMu:

JINYHOCTHBIE pe3y/bTaThbl

JINUHOCTHBIE pe3y/bTaThl 0CBOEHHSI TIPOrPAMMbI OCHOBHOTO 0011jero 00pa30BaHusl IOCTUTAFOTCS
B X0/le 00y4YeHUs] XUMUM B eJUHCTBe yueOHOW M BOCTIUTATeIbHOM JlesTelbHOCTH OpraHu3aruy B
COOTBETCTBMM C  TPAJULMOHHBIMA  DPOCCUWMCKUMU  COLMOKY/JIbTYPHBIMU U  JYXOBHO
HPaBCTBEHHBIMH IIeHHOCTSIMU, TIPUHATHLIMUA B OOIEeCTBe TpaBWIaMd U HOPMaMH TIOBe/IEHUS U
CIoCcOOCTBYIOT TIPOLieCCaM CaMOITO3HaHMsI, CAMOPA3BUTHS M COLMAM3aIUK 00yUYaroL[UXCsl.
JINUHOCTHBIE pe3y/bTaThl OTPa)katoT CHOPMUPOBAHHOCTh, B TOM YMCJIe B YaCTH:
IlaTproTHUYeCKOro BOCIMTAaHUSA

LIEHHOCTHOI'O OTHOILIEHUSI K OTeYeCTBeHHOMY KYJbTYPHOMY, WCTOPUYECKOMY U HAayYHOMY
HaC/Ieinio0, TIOHMMaHWs 3HAueHWs XUMUYeCKOW HayKd B JKM3HM COBPEMEHHOro O00IlecTBa,
CIIOCOOHOCTH B/aJieTh [JOCTOBEPHOW MH(OPMAaLMell O MepefoBbIX AOCTWKEHUSIX U OTKPBITHUSIX
MUDOBOW M OTeUeCTBEHHOW XWUMWM, 3aMHTEPeCOBAHHOCTH B HAy4YHBIX 3HaHUSX 00 yCTpOMCTBe
MHpa U 0011ecTBa

I'paxgaHCKOro BOCHUTAHUS

Mpe/iCTaB/eHus] O COLMAa/JbHbIX HOpPMax ¢ IIpaBWIax MEX/IMYHOCTHBIX OTHOLUEHUM B
KOJIJIeKTHBe, KOMMYHUKATUBHOW KOMITETEHTHOCTH B OOIeCTBEHHO T10/Ie3HOW, yueOHO-
WCCJIe/[0BaTe/TbCKOM, TBOPYECKOUW U APYTUX BU/AX /1eSTe/IbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOU [1esiTeJIbHOCTH TIPU BBITIOJTHEHUM Y4ueOHBIX, TI03HaBaTeIbHBIX 3a/lay, BBITIOJTHEHUU
XUMHUUECKUX KCTIEPUMEHTOB, CO3J,aHUHU YUeOHBIX MTPOEKTOB, CTPeM/IEHUS K B3aMMOTIOHUMAHHIO
Y B3aMMOTIOMOII[ B TIPOL[eCCe 3TOM yueOHOM MAesTellbHOCTH; TOTOBHOCTH OLIEHHBATb CBOE
NoBeJleHWe Y TOCTYNKM CBOMX TOBapullled C MO3ULIMKA HPAaBCTBEHHBIX W IPaBOBbIX HOPM C
YU6TOM OCO3HaHUsI MIOC/Ie/ICTBUI MOCTYTIKOB;

IleHHOCTH HAyYHOI'0 NO3HAHMA

MHPOBO033pEeHUYECKHX Tpe/iCTaB/leHUI O BelleCTBe U XMMHUUeCKOM peaklid, COOTBETCTBYHOLIUX
COBPEMEHHOMY YPOBHIO pa3BUTUS HayKW U COCTaBJISIOLIUX OCHOBY /Il [IOHMMaHUs CYLIIHOCTU



Hay4yHOU KapTHUHBI MUpa; Tpe/CcTaBIeHni 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPO/IBI,
B3aMMOCBSI3fX 4Ye/ioBeKa C TIPUPOAHOM cCpefod, O PpOMA XUMUU B TIO3HAHUM 3TUX
3aKOHOMEpPHOCTe;

MO3HaBaTe/bHbIX MOTHBOB, HarpaB/eHHbIX Ha [0JyuyeHHe HOBbIX 3HAaHUW 10 XUMHH,
He0OXOAUMBIX /17151 00 bsiCHeHUsI Hab/Tr0/1laeMBbIX TPOLIECCOB U SIBJIEHUM;

M03HaBaTebHOM, WH(GOPMALMOHHOM M UWTAaTeNbCKOW Ky/IbTypbl, B TOM UHC/Ie HaBBbIKOB
CamMoCTOsATe/IbHOW paboThl € yueOHBIMH TEKCTaMM, CIIPABOUHOW JIUTepaTypOM, [JOCTYIHBIMU
TeXHUYeCKUMH CpefiCTBaMH UH(OPMALMOHHBIX TeXHOJIOTUA;

WHTepeca K OOy4YeHHIO U TIO3HaHMIO, J1I0003HATETHLHOCTH, T'OTOBHOCTM M CIIOCOOHOCTH K
camMo00pa30BaHMIO, TIPOEKTHOM M HCC/Ie/[0BaTe/bCKON JesITeTbHOCTH, K OCO3HAHHOMY BBIOODY
HampaB/eHHOCTH U YPOBHs 00yUeHusi B la/ibHeI1IeM;

®opMHUpPOBaHUs KY/JIbTYPbl 30POBbs

OCO3HaHUs LIeHHOCTU >KWM3HU, OTBETCTBEHHOI'O OTHOLIEHUS] K CBOEMY 3[J0pPOBbIO, YCTAaHOBKH Ha
370pPOBBIii  00pa3 JKW3HH, OCO3HAHUS TIOCTEACTBUM U HENPUSTUS BPEAHBIX TPUBBIYEK
(ynorpebrieHusi a/nKOroJisi, HAapKOTHUKOB, KypeHHs), He0OXOAUMOCTH COOJFOZIeHUsT TpaBuMl
Oe3omacHOCTA TIpM OOpalleHNHd C XMMHYeCKUMMH BeleCTBaMHM B OBITY U peasibHOM >KU3HU;
TPpyAoBOro BOCIIUTAaHUA

VMHTepeca K MpaKTUUeCKOMY M3y4eHHIO Mpodeccuil U TpyZAa pas3/MuHOrO poja, yBakeHHe K
TPyAy U pe3ynbTaTaM TPY/JOBOW [JeATebHOCTH, B TOM YMC/Je Ha OCHOBe TNPHUMEHEeHUs
npeAMeTHbIX 3HAaHWW 10 XUMWH, OCO3HAaHHOTO BbIOOpPA WH/AWBUAYaJbHOM TpPaeKTOPUU
MPO/IO/KeHUss 00pa30oBaHMsI C YYETOM JIMUHOCTHBIX WMHTEPeCOB U CMOCOOHOCTH K XUMHH,
0011]eCTBeHHBIX WHTEPeCOB W TIOTPeOHOCTel; ycCremHol npodecCOHaNbHON /IesTeTbHOCTH |
pa3BUTUs HEOOXOJUMBIX YMEHH; TOTOBHOCTb aJjalTUPOBaThCsl B Mpo(deCcCHOHAIbHOU Cpefie;
JK0J/IOTMYeCKOr0 BOCIIUTAHUA

9KOJIOTHUeCKH 1]eieco00pa3HOro OTHOILEHUS K TIPUpOZie KaK MCTOYHHKY >KU3HU Ha 3eMile,
OCHOBe eé CyIIleCTBOBaHMs, TIOHMMaHUs 1[eHHOCTH 3/]0pOBOro M Oe3omacHoro obpasa >Ku3HH,
OTBETCTBEHHOT'O OTHOIIIeHUsI K COOCTBEHHOMY (U3MUECKOMY U TICUXWYeCKOMY 370POBEIO,
0CO3HaHMS TIeHHOCTH COO/TI0/IeHus TIpaBU/T 6e30T1acHOTO TIOBe/IeHUs PU paboTe C BeleCcTBaMH,
a TaK)Ke B CUTYyaLUsAX, YTPOXKAIOIIMX 3/J0POBbI0 U JKU3HU JIIO/Iel;

CTIIOCOOHOCTH TIPUMEHSITh 3HaHWS, TOJydaeMble TIPH W3yUYeHWH XUMHW, [JIs pelleHus 3ajad,
CBSI3aHHBIX C OKpY’Karoll|el IPUPOHOU Cpe/ioi, TTOBBILIEHUS] YPOBHS 3KOJIOTUYECKOU KYJIbTYPEI,
0CO3HaHUsS T/00a7bHOTO XapakTepa JKOJOTMUeCKUX TIpo0sieM ¥ TyTeld WX pelleHus
M0CpPe/iICTBOM MeTO/I0B XUMUU;

5KOJIOTUUECKOTO0  MBIIIJIEHNsl, yMeHHs1 PYKOBO/JCTBOBAaTbCSI WM B [103HABATeIbHOM,
KOMMYHUKaTUBHOMW U COLIMabHOM MPaKTHKe.

MeTtanpeaMeTHble pe3y/ibTaThbl

8 xiacc:

ITo3znaBaTenbHbie YY /]

MertanpeMeTHbIe pe3y/bTaThl OCBOEHUsI 00pa30BaTe/bHOM MPOrPaMMbI TI0 XUMHH OTPa’KaroT
OBJ/IaJileHNEe yHUBepCa/IbHbIMHU IO3HAaBaTe/JIbHbIMHM JAeNCTBHAMM, B TOM uucie: ba3oBeiMu
JIOTUYECKUMHU J1eUCTBUSIMU

- YMEHHEM UCII0/1b30BaTh MPUEMBI JIOTUYECKOTO MBIIIeHHS IPU OCBOEHUM 3HAaHWM: paCcKpbIBaTh
CMBIC/I XUMWYECKUX TOHATUM (BbIAENSATh WX XapaKTepHble TMpPH3HAKW, YCTaHABIUBAaTh
B3alMOCBSI3b C ZIPYTUMH TIOHSITUSIMM), WCIIOB30BaTh TMOHATUS AJisi OOBSICHEHUs OTHAebHbBIX
(hakTOB U SIBJIeHWH; TIPUUYMHHO-C/IeZICTBEHHBIE CBSI3U MEXIY O0BEKTaMU HW3yueHUsl; CTPOUTH
JIoOTUYeCKre pacCyXJeHusi (MHAYKTUBHbIE, [e[JyKTHBHbIe, [0 aHaJOTWM); [iefaTb BbIBOABI U
3aKJ/II0UYeHUs;

- YMeHHeM IMpUMEHSITh B TpoLecce TO3HaHWs TOHATUA (TIpeJMeTHble W MeTarpeAMeTHBIE),
CUMBO/IMUECKHE (3HAKOBbI€) MOJIE/H, WCIOJb3yeMble B XUMHU, TPeo0Opa30BLIBATh IIMPOKO
NpUMeHsieMble B XMMUU MOJe/IbHbIe Tpe/iCTaB/IeHus] — XUMHUYEeCKUH 3HaK (CUMBOJI 3jIeMeHTa),
XuMuJeckass (opMysa W ypaBHEHME XUMHUECKOW peaklldd — TIpU pelieHur yueOHO-



Mo3HaBaTelbHbIX 33Zlauy; C YUY6TOM STHUX MOJENbHbIX T[pe/CTaB/le€HUN BBIABIATL U
XapaKTepU30BaTh CyIL[eCTBEHHbIe NMPU3HAKW HM3yuaeMbIX 00BEKTOB — XMMHUUECKHX BeIleCTB U
XUMHAYEeCKUX peaKLUi; BBISBIATb OOIMe 3aKOHOMEePHOCTH, MPUUMHHO-CJ/Ie[ICTBeHHbIe CBSI3U U
MIPOTUBOPEUMs] B M3yuaeMbIX Tpolieccax W SIBJIeHUsIX; TpeJJjaraTb KPUTepUU [/1s1 BbISBIEHUS
9THUX 3aKOHOMEpPHOCTeH 1 POTHBOPeUUid; CaMOCTOSATeIbHO BLIOKMPATh CTIOCO0 peliieHust yueOHOM
3a7lau (CpaBHMBATh HECKOJBKO BapWaHTOB peIlleHHs, BbIOMpaTh Hanbosiee TOAXOISIINN C
Y4ETOM CaMOCTOSATENbHO Bbl/le/IEHHBIX KDUTEPUEB);

Ba3oBbIMHU HCC/IeJ0BaTe/IbCKUMH JeUCTBUAMU

- mpuoOpeTeHWe OIbITa TI0 TIJIAHWUPOBAaHWIO, OPraHU3alMM W TIPOBEJ€HUI0 YUYeHUYeCKUX
9KCITIePUMEHTOB: yMeHHe Hab/oaTh 3a X0/J0M TPOLIeCca, CaMOCTOSITeTbHO TTPOTHO3UPOBATH €T0
pe3yabTat, ¢opmyaupoBaTh 0000IeHHSI YW BBIBOZABI 1O pe3yJjbTaTaM IPOBEAEHHOIO OMbITa,
WCCJIe/JOBaHUs, COCTAB/ISATh OTUET O MPO/ielaHHOM paborTe;

Pab6oToii ¢ ungopmanmei

- yMeHHeM BbIOWpaTh, aHaIM3UPOBaTh U MHTEPIIPETHPOBATh MHPOPMAIIMIO Pa3/TMUHbIX BUJOB U
(opM mpescTaB/ieHus], OAyYaeMyl0 M3 pa3HbIX MCTOUHUKOB (Hay4YHO-TIOMYJ/ISpHasl TuTepaTypa
XAMHUECKOTO COZleP)KaHus, CIpaBOYHbIe T10Cco0Ousi, pecypchl VIHTepHeTa); KpPUTHYECKH
OLIeHMBAaTh NIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO MH(OpMaLIHIO;

- YMeHHeM TIPUMEeHSITh Pa3/IMYHble MeTOAbI M 3alpOChl TPH TIOMCKe U 0TOOpe MH(MOPMAaLUK U
COOTBETCTBYIOL[UX JAAHHBIX, HEOOXOANMBIX /IJIsl BBITIOJTHEHUsT yueOHbIX U M03HaBaTeIbHbIX 3a/jau
oTipeZie/IEHHOTO TWIA; MpUoOpeTeHWe OMbITA B 00/IACTU WCIIO/IB30BaHUS WH(POPMALMOHHO-
KOMMYHUKaTUBHBIX TEXHOJIOTUM, OB/IaJileHUe KyJb TypPOil aKTUBHOTO MCIO/Ib30BaHUs Pa3/TMUHbIX
TIOMCKOBBIX CHCTEM; CAMOCTOSTEJIbHO BBIOMPATh ONTUMa/lbHYI0 (OPMY TpeCTaBIeHus
vH(bOpMalMM U W/IIOCTPUPOBAaTh pelllaeMble 3a7laud HEeC/IOKHBIMU CXeMaMH, Auarpammami,
apyrumu hopMamMu rpadvKi ¥ UX KOMOMHALUSIMY;

KommyHuKaTruBHbIe YY [I

YHMBepca/lbHbIMU KOMMYHHUKATUBHBIMU [1€ACTBUSIMU

- YMeHueM 3a/laBaTb BOITIPOCHI (B XO/ie Juajiora W/WiM JUCKYyCCHH) TI0 CYIIeCTBY 06Cy»KjaeMoi
TeMbl, ()OPMY/IMPOBaTh CBOU IpeJi/I0KeHNsI OTHOCUTE/IBHO BBINIOJTHEHHSI NIpe/I/I0KeHHOW 3a/jauy;
- TiproOpeTeHre OMbITa MPe3eHTALMM Pe3y/IbTaTOB BBIMOJHEHHS] XUMUYECKOTO SKCIIepUMeHTa
(s1abopaTopHoOro oreiTa, 1abopaTopHOW paboThI 10 UCC/IeJ0BaHUIO CBOMCTB BelljecTB, yueGHOro
TIPOEeKTa);

- 3aMHTepecoBaHHOCTb B COBMECTHOM CO CBEPCTHUKAMMU M03HaBaTe/JbHOW U UCC/IeloBaTe/IbCKOU
JesITe/IbHOCTH TIPY PeIIeHNH BO3HUKAIOMIUX MpobjieM Ha OCHOBe yuéTa OOIIMX WHTEPeCcoB U
COrJIacoBaHUs Mo3uLui (00cyKzeHus, 0OMeH MHEHUsSIMH, «MO3TOBble LLITYPMbl», KOOPJUHALIUS
COBMECTHBIX JIEWCTBUH, OTpe/ie/ieHe KPUTePUeB I0 OLIEHKe KauecTBa BBIOJHEHHON paboThI U

ap.);

PerynsitTuBHbie YY /|

YHuBepcasbHBIMU PeryIaTUBHBIMU 1elCTBUSMUA

- yMeHHeM CaMOCTOATe/IbHO OIlpefie/aTh Lie/d [esATe/lbHOCTH, IUIaHUPOBaTh, OCYLeCTBJIATS,
KOHTPOJIUPOBAaTh U TIPM HEOOXOJMUMOCTH KOPPEKTHUPOBAaTh CBOIO [1eSTeTbHOCTh, BBIOMPATH
Haubosee >@dexTuBHBIE CrocoObl  pelleHUss yueOHBIX U IO3HaBaTeNbHBIX  3a/ady,
CaMOCTOSITEJIbHO COCTaB/IATh WIM KOPPEKTHPOBATh IPe/IOJKEeHHBbIM aJrOPUTM [IeHMCTBUM IPU
BBINIOJITHEHUM 33JlaHUIl C Y46TOM T[0/yueHHs HOBBIX 3HaHWN 00 u3yuyaeMbIx OOBeKTax —
Bell|eCTBaxX Y peakLUsX; OLleHNBaTb COOTBETCTBYE T0/IyUYeHHOIO pe3yJbTara 3asiB/IeHHOH LieH;

- YMeHHeM UCII0/1b30BaTh ¥ aHa/IM3UPOBaTh KOHTEKCTHI, [Ipe/ljlaraeMble B YC/IOBUU 3a/laHUM.

9 knacc:
ITo3naBartenbHbIe YY ][I



MertarnpeMeTHbIe pe3y/bTaThl OCBOEHHsI 0Opa30BaTe/IbHOW MPOrpaMMbl TI0 XUMHUHM OTPa’KaroT
OBJ/IaJileHNe yYHUBepCa/IbHBIMHU IO3HABaTeIbHbIMH /IeHCTBHAMH, B TOM uucie: ba3oBbiMu
JIOTUUECKUMHU J1eCTBUSMU

- YMeHHEeM UCII0/Ib30BaTh MPUEMBI JIOTHUECKOT'0 MbIIIJIeHHS TP OCBOEHUM 3HAaHWM: paCKpbIBaTh
CMBICT XUMHWUECKUX TOHATUM (BBIJENATh WX XapaKTepHble TIpU3HAKW, YCTaHABIMBATb
B3aMMOCBSI3b C ZIDYTUMH TIOHSITUSIMM), WCTIONB30BaTh TMOHATUS [Js1 OOBSICHEHUS OT/AETbHBIX
(dakTOB U sIBIE€HUH; BbHIOMpPATb OCHOBAaHUS W KPUTePUU MJisi KIacCU(MUKALUM XUMUUYECKUX
BEI[eCTB U XUMMUECKUX peaki[uii; yCTaHaBAWBaTh TPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U MEXAY
00BbeKTaMU M3yueHUsl; CTPOUTH JIOTHUYeCKHWe pacCyKAeHusi (MHAYKTUBHbIE, JelyKTUBHBIE, TI0
aHaJIOTUK); fe/laTh BbIBOZbI U 3aK/TIOUEHUS;

- yMeHHeM TIpUMEHSITh B TIpoliecce TIO3HAHUs TIOHSATHS (TIpeJMeTHble U MeTarpeJMeTHbIE),
CUMBO/IMUECKHe (3HAKOBbI€) MOJIE/H, WCIOJb3yeMble B XUMHU, TPeoOpa30BLIBaTh IIMPOKO
TIpUMeHsieMble B XUMHUM MO/le/TbHbIe TIpe[iCTaB/eHUss — XUMHUYeCKUN 3HaK (CUMBOJI 3/ieMeHTa),
XuMUdeckass (opMysa W ypaBHeHHE XUMHUECKOW peaklldd — TIpU pelIieHur yueOHo-
Mo3HaBaTebHbIX 3aflau; C YYETOM ITUX MOJENbHBIX TIPeACTaB/leHU BBISBISATL U
XapaKTepr30BaTh CYIIIeCTBEHHbBIE TPU3HAKU H3yuaeMbIX 00BEKTOB — XUMHUUECKUX BEIIeCTB U
XUMHAYEeCKUX peaKLUi; BBISBIATH OOIMe 3aKOHOMEePHOCTH, MPUUKMHHO-CJ/Ie[ICTBEHHbIE CBSI3U U
MPOTUBOpeUMsT B M3yuyaeMbIX TpoLjeccax U sIBJIeHUsIX; TMpejjiaraTb KPUTEPUM i BbISB/I€HUS
9THUX 3aKOHOMEpPHOCTeH 1 MPOTHBOPeUUid; CaMOCTOSTEIbHO BLIOKMPATh CIOCo0 peliieHust yueOHOM
3a/iaun (CpaBHUBaTh HECKOJBKO BapHUaHTOB peIleHUs, BbIOMpaTh Haubosiee MOAXOISAIIMNA C
yUéTOM CaMOCTOSITE/IbHO BbI/|e/IeHHBIX KPUTEPHUER);

Ba3oBbIMH Hcc/1ei0BaTeIbCKUMHU AeICTBUSIMH

- YMeHHeM MCII0/1b30BaTh MOCTaB/IeHHbIE BOMPOCKHI B KaUeCTBe MHCTPYMeHTa TI03HaHUsI, a TaKxke
B KaueCTBe OCHOBBI [ijisi )OPMHPOBaHMS TUIIOTE3bI TI0 TPOBEPKe MPaBU/IbLHOCTU BbICKA3bIBaeMbIX
CY>K/IeHUM;

- mpuoOpeTeHWe OIbITa TI0 TUTAHUPOBAHWIO, OpPraHW3allMd W TIPOBEJEHUI0 YUEeHUUECKUX
9KCTIepUMEHTOB: YMeHHe HaO/Ir/jaTh 3a X0/I0M Tpoliecca, CaMOCTOSITe/IbHO TTPOrHO3UPOBATh €ro
pe3yabTat, (opMyaMpoBaTh 00O0OIEHHS W BBIBOZABI 1O pe3yJbTaTaM TPOBEAIEHHOTO OIbITA,
WCCJIeIOBaHUsl, COCTaB/ISITh OTUYET O MPOZie/IaHHOM paboTe;

PaboToii c uadopmanmei

- yMeHHeM BbIOMpaTh, aHaIM3UPOBATh U WHTEPIPeTUPOBAaTh MH(POPMALIMIO pPa3/TMUHBIX BUJIOB U
dbopM MpescTaB/ieHus], TIOJAyUyaeMyl0 M3 pa3HbIX WCTOUHUKOB (Hay4YHO-TIOMYJIsIpHasi JuTepaTypa
XUMHAYEeCKOTO COZiepXKaHHusi, CIpaBOYHble T110coOusi, pecypchl VIHTepHeTa); KpPUTUYeCKU
OLIeHMBAaTh NTPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO MH(OPMALIUIO;

- YMeHHeM TIpUMeHSITb pa3/MuHble MeTO/bl U 3aTpOChl MU TOMCKe W 0TOOpe WH(pOpPMaLWu U
COOTBETCTBYIOILUX JIAHHBIX, HEOOXOAMMBIX /IJIs1 BBITIOJTHEHUsT yUeOHBIX U IT03HABATe/IbHBIX 3a/au
oTipe/le/IEHHOTO THIA; TMpUoOpeTeHHWe oOrbITa B 007aCTH MCIOJIb30BaHUS WH(OPMAL[MOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJ/IaJileHHe KyJib TypOil aKTUBHOTO MCIIO/Ib30BaHUs Pa3/TMUHbIX
TIOUCKOBBIX CHUCTEM; CaMOCTOSITeJIbHO BbIOMpAaTh ONTUMa/bHYIO (QOpPMYy TIpeJCTaB/ieHUs
vHboOpMallid U WUIIOCTPUPOBATh pelllaeMble 3aZlaud HEeC/IOKHBIMU CXeMaMH, AuarpamMmaMi,
JpyruMu ¢popmMamu rpaduKu U MX KOMOUHALIUSMUY;

- YMEHWEeM WCII0/Ib30BaTh W aHA/JWU3MPOBaTh B TIpoljecce yueOHOM W HCC/e[0BaTeTbCKON
J1esiTe/IbHOCTH UH(OPMAL[UIO O BUSSHUM TIPOMBILLIZIEHHOCTH, Ce/TbCKOT'0 X03s1CTBa U TPAHCIIOPTa
Ha COCTOSTHME OKpY’Karollleld MPUPOAHOU Cpefibl

KommyHuKaTruBHbIe YY [I

YHUBepca/lbHbIMU KOMMYHHUKATUBHBIMU 1€ ACTBUSIMU

- YyMeHHeM 3a/jaBaTh BOTIPOCH! (B XOZe Auajora W/WiM OUCKYCCHH) TI0 CYIIeCcTBy 00CysKAaeMoiu
TeMbl, ()OPMY/IMPOBaTh CBOU Ipe/i/I0KeH!sI OTHOCUTE/IBHO BBINIOJTHEHHSI NIpe/I/I0KeHHOW 3a/jaul;
- miproOpeTeHre OMbITa MPe3eHTALUM Pe3y/IbTATOB BBIMOJHEHHS] XUMUYECKOTO SKCIIepUMeHTa
(;1abopaTopHoro oreiTa, 1abopaTopHOW paboTHI 10 UCC/eJ0BaHUIO CBOMCTB BelllecTB, yueGHOro
TIPOEKTa);



- 3aMHTepecoBaHHOCTb B COBMECTHOM CO CBEPCTHUKAMM I03HaBaTe/JbHOW U UCC/Ie/loBaTe/IbCKOU
JlesITe/IbHOCTH TIPY PeIIeHNH BO3HUKAIOMIUX MpobjieM Ha OCHOBe yuéTa OOIIMX WHTEPeCcoB U
COrJIacoBaHUs Mo3uLUi (00cyKzeHus, 0OMeH MHEHUSIMH, «MO3TOBble LLITYPMbl», KOOPJUHALUS
COBMECTHBIX JIEWCTBUH, OTpe/ie/ieHe KPUTePHeB T0 OLIEHKe KauecTBa BBIMOJHEHHON paboThI U

Ip.);

PerynsitTuBHbie YY /|

YHuBepcasbHBIMU PeryIaTUBHBIMU 1elCTBUSMU

- YMeHueM CaMOCTOSITe/IbHO OIpefe/saTh Lie/d [AesaTe/IbHOCTH, IJIAHUPOBaTh, OCYLEeCTBJISATS,
KOHTPOJIUPOBAaTh U TIPM HEOOXOJUMOCTH KOPPEKTHUPOBATh CBOIO [esTe/TbHOCTh, BBIOMPAThH
Haubonee >@dexkTuBHbIE CrocoObl  pellleHUsT yueOHBIX M IO3HaBaTeNbHBIX  3ajady,
CaMOCTOSITEJIbHO COCTaB/IATh WIA KOPPEKTHPOBAThb IPe/IOJKEeHHBbIM aJrOPUTM [IeHMCTBUM IPU
BBINIOJITHEHUM 3a/laHUl C Y46TOM TM0/lyueHHs] HOBBIX 3HaHWN 00 u3yuyaeMbIx OOBeKTax —
Bell|eCTBaxX Y peakLUsX; OLleHMBaTb COOTBETCTBYE TO/IyUeHHOIO pe3ysbTara 3asiB/IeHHOH Lie;

- YMeHHeM UCII0/1b30BaTh U aHA/IM3UPOBaTh KOHTEKCTHI, IIpe/ljlaraeMble B YC/IOBUU 3a/laHUM.

IIpegMeTHbIe pe3y/IbTaThI:
8 kacc:

1) packpbiBaTb CMBICT OCHOBHBIX XUMHWYECKHUX TIOHSITUM: aTOM, MOJIeKy/a,
XUMHUUECKU 3JIeMeHT, IIPOCTOe BelleCTBO, CJOKHOe BelleCcTBO, CMeChb (OJHOpOJHAs W
HEeOZHOPOZHasi), BaJ€eHTHOCTb, OTHOCHTE/bHAsi aTOMHAsi M MOJIEKY/IsipHasi Macca, KOJIMUeCTBO
Bell|eCTBa, MOJb, MOJSIpHas Macca, MaccoBas [0/ XMMHUYeCKOro 3jieMeHTa B COeJUHEHWH,
MOJISIDHBI 00BEM, OKCH/, KHCIOTa, OCHOBaHWE, COjlb, 3JeKTPOOTPHUIATETHHOCTh, CTETeHb
OKMCJIEHHUsI, XMMHUYeCKasl peakLys, KaaccH(UKalus peaklUil: peakLMd COeJUHEHHs], peakLWy
Pa3/IOKeHUs, Peakluy 3aMelleHUs, peakiuud OOMeHa, 3K30- U SH/I0TepMHUUYECKUEe peakI[|H;
TeTIoBOM 3 eKT peakKi[yy; siIPO aTOMa, 3/IEKTPOHHBIN C/I0M aToMa, aTOMHast OpOUTasIb, pafuyc
aToMa, XMMHWUeCKasi CBSI3b, TOJIIPHAsi U HeNoJisipHasi KOBaJIeHTHas CBsi3b, MOHHAs CBSi3b, WOH,
KaTHOH, aHHWOH, PaCTBOP, MacCOBasi [0/ BellleCcTBa (MPOLieHTHast KOHL|eHTpaLlsl) B paCTBOPE;

2) WUIIOCTPUPOBaTh B3aMMOCBSA3b OCHOBHBIX XMMHWUECKUX TMOHATAWA (cM. m. 1) u
MIPUMEHSTh 3TH MOHSATHUS NP ONUCAHWUH BeLeCTB U UX MpeBpallleHnH;

3) UCMoMb30BaTh XUMUUYECKYH0 CUMBOJIMKY [Jii COCTaBeHUs ¢hOpMyJ BeIlecTB U
ypaBHEHUN XUMUUeCKUX peaki[ui;

4) omnpefiesisiTh BaJIEHTHOCTh aTOMOB 3/IEMEHTOB B OMHAPHBIX COe/IMHEHUSIX; CTEIeHb
OKUCJIeHUsI 37IeMeHTOB B OMHAapHBIX COeJUHEHUSIX; PUHA/|IeXKHOCTD BelleCTB K Ompezie/IEHHOMY
K/accy coefuHeHWM To dopMysiaM; BHUJ XUMHAYECKOW CBsi3U (KOBa/ieHTHasi M WOHHasi) B
HEOpraHUYeCcKUX COeJUHEHUSIX;

5) packpeiBaTb cMmbica [lepuopunueckoro 3akoHa [I. WM. MeHgeneesa:
JIeMOHCTPUPOBaTh NMOHUMaHUe MepHUOINUeCKON 3aBUCHMOCTU CBOWCTB XMMHUYECKUX 3/IEMEHTOB
OT uX nojoxeHus B Ileproguueckor cucTeMe; 3aKOHOB COXPaHEHWs MacChl BeLeCTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO YyueHusi, 3aKoHa ABOraJjpo; OMMChIBaTb U
XapakTepu3oBaTh TabmuuHyto ¢Gopmy Ileprosnueckol CHUCTEMbI XUMHUECKHUX 37IEMEHTOB:
pa3/MyaTh MOHSATUSL «TJlaBHas ToArpyrma (A-rpymma)» u «rnobouHas mogrpymnmna (B-rpymma)»,
Majible W OOJbIlle TIepHUOJbI; COOTHOCUTH O0003HAUeHHUsi, KOTOpble UMEITCS B Tabsuile
«[lepuoguyeckasi cucremMa xXuMuueckux 3nemeHToB [I. V. MeHjeneeBa» C UMC/IOBBIMU
XapaKTepUCTUKAaMKU CTPOEHHsI aTOMOB XWMHUECKHX 37IeMEHTOB (COCTaB W 3aps sifipa, obiree
YKCJIO 3/IEKTPOHOB U pacrpe/ieieHre UX M0 3/IeKTPOHHBIM CJI0SIM);

6) kmaccuuIMpoBaTh XHWMHYECKHe 3/eMeHTbl; HeOopraHWdecKue BeIlecTBa;
XUMHUUEeCKHe peakiuu (10 YMC/Iy U COCTaBy yuaCTBYHOIIMX B pPeaklUMM BeLeCTB, [0 TEJIOBOMY

abdekty);



7) XapakTepu3oBaTb (OMMChIBaTh) OOIMe XWMHUeCKWe CBOMCTBAa BeleCTB
pas/MuUHBbIX KJIaCCOB, IIOATBepXJas ONHCaHWe IpUMepaMU MOJIEKYJ/ISIDHBIX — ypaBHeHUU
COOTBETCTBYIOIIMX XMMHUYECKUX peakLny;

8) mporHo3WpoBaTh CBOMCTBA BeIECTB B 3aBUCUMOCTA OT KX KauyeCTBEHHOIO
COCTaBa; BO3MOKHOCTH MPOTEKaHUs1 XUMUYECKUX MPeBPAaLLieHUI B pa3/IMYHbIX YCI0BUSX;

9) BBIUMUIATL OTHOCHUTE/IBHYHO MOJIEKYJIIPHYIO W MOJISIDHYXO MacChbl BellleCTB;
MacCOBYIO JI0JIF0 XUMHAYECKOT0 37IeMeHTa 1o (opMmyJie CoeJMHEeHNsI; MaCCOBYIO JIO/TH0 BellleCcTBa
B PacTBOpe; NPOBOJWUTE PaCUéThI 110 yPaBHEHHIO XUMHUYECKOH pPeakLny;

10) mpyUMeHSITb OCHOBHBIE OIEepalji MbICIUTE/NBHON JesiTeTbHOCTH — aHaliv3 U
CHMHTe3, CpaBHeHHe, 0000IeHre, CHCTeMaTH3al|i0, KIacCU(UKAIUIO, BbIsSIB/IeHWEe MPUYUHHO-
Cle/ICTBEHHBbIX CBsi3el — [/ W3y4YeHHsT CBOMCTB BeLeCTB U XUMHUUECKUX peakLuy;
eCTeCTBeHHO-HayuHble MeTO[bl TI03HaHWSI — HaOJ/oZeHue, W3MepeHHe, MOJeIMpOBaHue,
9KCIiepuMeHT (peasibHbil ¥ MBIC/IEHHBIN);

11) cremoBaTh TIpaBW/IaM TIOJIb30BAHUSI XMMHUYECKOH TOCYZON ¥ J1abopaTOpHBIM
obopyJoBaHHEM, a TakXe TipaBuWlaM oOOpalljeHUss C  Bel[eCTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHA TIO BBITIOJTHEHWIO J1Ta00paTOPHBIX XWMHUYECKHX OIbITOB I10 TIOJIyUYE€HUIO WU
cobupaHuio Tra3000pa3HbIX BelllecTB (BOOpPO/a M KUCIOPOAA), TIPUTOTOBIEHHIO PacTBOPOB C
onpefileIEHHOM MacCCOBOM [Jl07lel pacTBOPEHHOIO BeleCTBa; IUIAHUPOBAaTb W TIPOBOJUTH
XUMHUUeCKHe SKCIIepPUMEHThI 0 pacrio3HaBaHWIO pPacTBOPOB IIje/ioueld U KWCIOT C TOMOLLBIO
VH/IMKaTOPOB (1akMyc, (peHONTaNeH, METUIOPAHX U Jp.).

9 kiacc:

1) pacKpbIBaTb CMBIC/I OCHOBHBIX XUMHWYECKHUX TOHATUW: XUMWYECKUW 3JIEMEHT,
aToOM, MOJIEKyJ/a, UOH, KaTMOH, aHWOH, MPOCTOe BeleCTBO, CI0XKHOEe BEIeCTBO, BaJIeHTHOCTD,
3/IEKTPOOTPULIATE/IBHOCTD, CTeleHb OKWCJIEHWs, XWMHUUecCKash peakLys, XUMHU4YecKas CBs3b,
TerioBoit 3pQeKT peakiyu, MOJb, MOJISIPHBIA 00BEM, PACTBOP; 3/IEKTPOJIUTHI, HE3TIEKTPOJIUTHI,
3/IEKTPOJIUTHYUECKas] [JUCCOLMAIINs, pPeak[ud HOHHOTO OOMeHa, Kara/iu3aTop, XUMHUYecKoe
paBHOBecHe, oOpaTUMble U HeoOpaTHMble peaklUM, OKUCIUTeTbHO-BOCCTaHOBUTE/IbHbIE
peakiuy, OKHUC/IUTe/b, BOCCTAaHOBUTE/b, OKHUC/JIEHWe W BOCCTaHOBJIEHWe, aJJIOTPOIINS,
amM(OTepHOCTb, XMMHYeCKasi CBsI3b (KOBa/leHTHasi, MOHHas, MeTa/l/inueckas), KpUcraainyeckas
peléTka, KOPpPO3USl METa/l/IOB, CIUIaBbl; CKOPOCTb XUMHWUYECKOW PpeakLuH, Ipe/iesIbHO
nonyctumasi KoHueHTtpauus (I[1IK) BelijecTBa;

2) WUIIOCTPUPOBaTh B3aMMOCBS3b OCHOBHBIX XMMHWUECKUX MOHATAWA (cM. m. 1) u
MIPUMEHSTh 3T MOHSATHUS NIPYU OMMCAHWY BeleCTB U UX MpeBpallleHnH;

3) WCnonb30BaTh XMMUUYECKYIO CUMBOJIMKY [JI1 COCTaBjaeHUs (OpPMyJ BeLecTB U
ypaBHEHUN XUMUUeCKUX peakl[ui;

4) onpeflesiiTh Ba/leHTHOCTb M CTeNeHb OKWUC/IEHUSI XUMHWYECKUX 3/IEMEHTOB B
COeJJMHEHUSIX PAa3/IMUHOTO COCTaBa; IPUHA/JIEXHOCTb BEIeCTB K OIpeJe/éHHOMY K/accy
coevHeHu# Mo hopMysaM; BUJ, XUMUUEeCKOW CBsA3M (KOBaJieHTHasi, HIOHHasi, MeTa/uinueckas) B
HEOpraHUYeCcKUX COeJIMHEHHSIX; 3aps[, MOHAa I0 XUMHUUeCcKou (opmyre; xapakTep cpefbl B
BOJHBIX pacTBOpax HEOpPraHWYeCKUX COeUHEeHWW, TUIl KPUCTAJJINYECKOM DelléTKU
KOHKDETHOT'O Bell[eCTBa;

5) packpeBaTh cMmbicn Ileproguueckoro 3akoHa [I. W. MeHzeneeBa u
JIEMOHCTPUPOBaTh €ro TIIOHMMaHWe: OMUChIBaTb U XapaKTepu3oBaTh TabMMuHyto GopMy
[Tepuognueckoy cucTeMbl XUMUYECKHX 3/IeMEHTOB: Pa3/IMuaTh MOHATHUS «IJlaBHAas MOArpyIna

(A-rpynma)» u «robouHast nozarpymnmna (b-rpymnmna)», Masnele ¥ G0sblIve epUOIbI;
COOTHOCUTb 0003HaueHWsl, KOTOpble WMEIOTCS B TIePHOAWYECKOW Tabsuie, C YMCIOBBIMU
XapaKTeprUCTUKaMU CTPOeHUsI aTOMOB XMMHUeCKHX 371eMeHTOB (CocTaB W 3apsij siipa, obirjee
YHUCIO 3/IEKTPOHOB U pacripefie/ieHe WX I10 3JIeKTPOHHBIM CJI0siIM); OOBSICHATH 0OIIHe
3aKOHOMEPHOCTU B H3MEHEHWM CBOWCTB 3/€EMEHTOB U MX COeJAVHEHWW B Tipejenax MasbIX
MepUO/IOB U IJIaBHBIX MOATPYNN C YYETOM CTPOEHUSI UX aTOMOB;



6) kmaccuULUMpoBaThb XHWMHYECKHEe 3/IeMeHTbl; HeOopraHW4ecKue BelecTBa;
XUMHUUEeCKHe peakluu (10 YUCIy U COCTaBy y4aCTBYIOLIMX B PeaKL|UM BeleCTB, I10 TeIVIOBOMY
3¢ ¢deKTy, M0 U3MEHEHUIO CTerleHel OKHCIeHUsI XUMUUeCKUX 3J1EMEHTOB);

7) XapaKTepu30BaTh (OMUCHIBAaTh) 00IIMe U crielibruIecKre XMMUUYeCKre CBOMCTBa
MPOCTBIX U CJIOJKHBIX BEIeCTB, MOATBEPK/asl OMKUCaHe TIpUMepaMHu MOJIEKY/ISIPHBIX U MOHHBIX
yPaBHEHN! COOTBETCTBYIOIMX XUMHUYECKUX PeakLii;

8) cocTaBnATh ypaBHEHMS 37€KTPOJIMTUYECKOW [UCCOLMALMK KUCJIOT, Ljefiouer U
CO/el; TIO/IHBbIE W COKpAIléHHbIe ypaBHEHWs PeakKl[iii MOHHOTO OOMeHa; ypaBHEeHHs! peakIiui,
MO/ITBEPXK/JAOLMX CYL[eCTBOBAaHWE TeHeTUYEeCKOW CBSI3U MeXKJy BellecTBaMU pa3/UYHbIX
KJIaCCOB;

9)  packpblBaTb  CYLJHOCTb  OKHCJUTE/bHO-BOCCTAHOBUTE/NbHBIX  peakLUi
TIOCPeZICTBOM COCTaBJIEHHsT 37IeKTPOHHOTO OaslaHca 3TUX peaKLii;

10) nporHO3WMpOBaTh CBOWMCTBA BELECTB B 3aBUCMMOCTA OT UX CTPOEHUS;
BO3MOXXHOCTH ITPOTEKaHUs] XMMUYeCKHX NTpeBpalljeH|H B Pa3/IMYHbIX yC/I0BUSX;

11) BBIUMCASATH OTHOCUTEBHYIO MOJEKYJSIPHYIO U MOJSIPHYKO MacChl BeleCTB;
MacCOBY0 [JOJIF0 XMMUUECKOr0 3/ieMeHTa o ¢opMyJ/ie COeJUHEeHHs; MacCOBYIO [IOJIFO BelljeCTBa
B PacTBOpe; MPOBOJWUThL PaCUéThl 110 ypaBHEHHIO XUMUUECKOW peakluy;

12) crmepoBaTh TIpaBW/IaM TI0JIb30BAHUSI XUMHUYECKOH TOCYZON ¥ J1abOpaTOpHBIM
obopyJoBaHHEM, a TakXe TpaBWlaM oOOpaljeHUss C  Bel[eCTBAMU B COOTBETCTBHUU C
WHCTPYKUSIMU 110 BBITIOJTHEHUIO J1aDOpPaTOPHBIX XWMHUYECKUX OIBbITOB M0 TIOMYYeHHI0 U
cobupaHuo ra3000pa3HbIX Bell[eCTB (aMMUaKa U YI/IeKHUCIOro ra3a);

13) npoBOAWTH peakuyy, MOATBep)KJArolye KaueCTBEeHHBbIM COCTaB pa3/MYHBIX
BeIlleCTB: PpacCIio3HaBaTh OIBITHBIM TYTEM XJIOpUAOpOMUA-, HOAUA-, KapOoHaT-, ¢ocdart-,
CU/IUKaT-, Cynb(aTt-, TMPOKCHA-UOHbI, KaTMOHbl aMMOHMS W HOHbI WU3YYEeHHBIX MeTaslloB,
MPUCYTCTBYIOLLIME B BOJHBIX PACTBOPaX HEOPraHUUECKUX BEILleCTB;

14) nprMeHATH OCHOBHBIE OIEpalM MBICJIUTE/BHOU [esiTeIbHOCTH — aHa/lnu3 U
CUHTe3, CpaBHeHHe, 0000IleHHe, CHCTeMaTH3alllio, BbIsIBIEHWe TPUUMHHO-C/IeCTBEHHBIX
CBfI3eM — /Il M3y4YeHHsT CBOMCTB BeleCTB U XWMHUUYECKHUX peakldi; eCTeCTBeHHO-Hay4Hble

MeTO/IbI MM03HaHUsI — Hab/oeHre, U3MepeHue, Mo/le/TMPOBaHUe, SKCIIepUMEHT (peasibHbIA U
MBbICJ/IEHHBIN).

IV.TemaTHueckoe nyIaHUPOBaHMe, B TOM YHCJIe, C YUéTOM paboueii mMporpamMmel
BOCIIMTAHHUs C YKa3aHHeM KO0/IMYecTBa 4acoB, 0TBOJUMBIX Ha 0CBOEHHE Ka)K/|0H TeMbI H C
y4éTOM HCI0/Ib30BaHUs 3/IEKTPOHHBIX 00pa3oBaTe/IbHBIX pecypcoB U G poBbIX
o0Opa3oBaTe/IbHBIX IJIATHOPM

Neri/r1 | Tema HOPB1 BocrnurarenbHbIi K.p.
KOMIIOHEHT Yacel
8 xnacc
1 [TepBoHayvasnbHbIE AKnacc, rnpvBieyeHue  BHUMaHug | 20 1
XUMUUeckue nouatus | POKCBOPL, oByuaroLuxcs K
POIII oOcyXmaeMoii Ha ypOKe
2 Baxkneiiime AKnacc, “H(opMaLuy; 28 2
Tnpe/iCTaBUTe N dokcBopa, noQyxaeHune
HeopraHuveCckux Po1l, 06yuarouxcs  cob/mozaTh
mpaBuia  OOIIeHUS  CO
BelLeCTB. Mepuareka
I CTapLIUMHU
POCBEIIEHI | (e naroruueckuMu
’ paboTHHKaMM)
Nudoypok u CBEPCTHUKAMU
3 [Tepuopnueckui 3akoH | AKnacc, (obyuarommucs); 22 1




u nepuoanueckas | @oKCBOPA,
cucreMa xumuueckux | POII,
snementoB  [. W. | Menuareka
Menpeneesa. IIpocserenus
CrtpoeHnue aToma. |,
Xumuueckasi  cBsi3b. | IHbOypoK
OkucuTebHO-
BOCCTaHOBUTEJ/IbHBIE
peakLuu
Hroro
9 kacc
Beruectso u | AKnacc,
XMMUYecKas peakius | POKCBOPA,
PO,
MeaunaTteka
IIpocsemenus
)
Nudboypok
Hemetranner u  ux | AKnacc,
COoeIUHeHUs dokcBOpA,
PO,
MeauaTteka
IIpocserenus
)
Nudboypok
Metanbl u ux | AKnacc,
COoeIUHeHUs doKcBOpA,
POII,
MeauaTteka
IIpocseienus
)
Nudboypok
Xumust u | AKnacc,
OKpy’Karolllas cpefa doKcBOpA,
PO,
MepuaTeka
IIpocsemenus
)
Nudboypok

UTtoro

opraHu3arusi paboThI
o0yuarormxcst d
rojiyyaeMoil Ha  ypOKe
COLMATbHO 3HAUMMOM
vH(opMarLei —
VHUITMMPOBaHUe ee
obcy>KeHus;
HCTIOTb30BaHue
BOCIUTATEJTbHBIX
BO3MO>KHOCTeM
CoJieprKaHUs yueGHOTO
npegMeTa yepes
JleMOHCTpaI[1I0
o0yuaromyMcsi TIpUMepOB
OTBETCTBEHHOTO,
rpaXk/jJaHCKOTr0 TIOBeZleHus],
TIPOSIBJIEHUST
Yye/I0BeKOTHoOUs U

IoOpoCepIeuHoCTH, uepe3
MoZI00p COOTBETCTBYHOIUX
TEKCTOB /IJI1 UTeHUsI, 3aJau
I1st peleHus,
nMpo0/IeMHBIX ~ CHUTyalui
IU1s1 00CY)KIeHUsI B K/1acce;

BKJIIOUEHUE B YPOK
WUIPOBBIX rpoLesyp,
KOTOpbIe MOMOTraroT
MO/i/lep>KaTb  MOTHUBALUIO
obOyuaromuxcst K
TM0JIyYeHU0 3HaHUM,
Hasla)KMBaHHIO
TO3UTUBHBIX
MEeXX/IMYHOCTHBIX
OTHOIIEHWH B  KJIacce,

MMOMOralOT yYCTaHOBJ/IEHHIO

nmobpoXkeaTeTbHON
atMocepsl  BO  BpeMms
YPOKa;

NpUMeHeHHe Ha  ypOKe
WHTEPAaKTUBHBIX tdopm
paboThI ¢ 0OyYaArOIITMMUCS:
WHTEJIEKTYa/lbHbIX WP,
CTUMY/TUPYIOIIUX
TI03HaBaTe/IbHYHO
MOTHBALIHIO
o0yyaroumxcs;
JUAKTUUECKOr0  Teartpa,

r7ie TIoay4YeHHbIe Ha YPOKe

70

15

25

22

68




3HaHUS 0OBITPBIBAIOTCS

B TeaTpabHbIX
MOCTAaHOBKAX; [JUCKYCCHM,
KOTOpbIe JlaloT
oOyuarormmcst
BO3MOXXHOCTb TIPHOOpeCTH
OTIBIT BeJIeHUsI
KOHCTPYKTHBHOTI'O

Jiiasora; IPYIIIOBOM

pabotel  wiu  paboThI
B TapaX, KOTOpbIe__ydJar
00yyJaroIMxcst KOMaHJHOH
paboTe 1 B3aUMOZIECTBUIO

C Apyrumu
o0yuaromumMucs;
OpraHusanus medcTBa
MOTHBUPOBaHHBIX "
3pyHUPOBaHHbBIX
oOyuvarolmxcst  Hafj, WX
HeyCTeBaroIMMu
O/JJHOK/TaCCHUKAMH,
JlatoInero  00yyJaronmMMest
COLIMAJTBHO 3HAUMMBbIH

OIIBIT COTPYAHHWYECTBA U
B3aMMHOMN TIOMOIIH;

UHUI[UMPOBaHKUE u
TO/I/Iep)KKa
HCCIeloBaTeTbCKOM
JesITe/TbHOCTH
oOyyJarolmxcss B paMKax
peanmM3aLuu MU
WH/IUBU/Y JTbHBIX u
TPYIIIOBBIX
UCC/IeI0BATEe/TBCKUX
MPOEKTOB,  4YTO  /IaCT
oOyuarormumcst

BO3MOXXHOCTb HPI/IO6peCTI/I
HaBbIK CaMOCTOATE/IbHOI'O
penieHuns TEOPETHHECKOﬁ

1po0/ieMBbl, HAaBBIK
reHeprUpOBaHUs U
odopmieHHsT COOCTBEHHBIX
ujien, HaBbIK
YBaXKUTeTbHOT'O

OTHOLIEHUs K  UYKUM
uzesM, o¢GOpM/IeHHBIM B
paborax JIPYTUX
uccienoBaTeniel,  HaBbIK
My0/IMYHOTO BBICTYTUIEHUS
nepej, ayJuTopuen,
apryMeHTUPOBaHUSsI U




OTCTauBaHUA CBOEUM TOUKHU
3peHusl.
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