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IHosicHUTEJIHLHAA 3AIMUCKA

B 0o0y4eHnn xumun 0OIbIIOE 3HAYEHHE UMEET IKCIIEPUMEHT. AHATU3UPYS Pe3yIbTaThl
MPOBENEHHBIX OMBITOB, ydaluecs: yOeKJaloTcs B TOM, UTO T€ WJIM UHBIE TEOPETUUYECKUE
MIPEACTABICHNUS] COOTBETCTBYIOT WJIM MPOTUBOpPEYAT PEATbHOCTU. TOJIBKO OCYIIECTBIISS
XUMUYECKUH KCIIEPUMEHT MOKHO MPOBEPUTH JOCTOBEPHOCTH IPOTHO30B, C/ICJIAHHBIX HA
OCHOBaHUM Teopuu. B mporiecce skcepuMeHTaTbHON paboThl yyalyecsi IpuoOpeTaroT OMbIT
MO3HAHUS PEAIbHOCTH, SABJISIFOUTUICS BaXKHBIM 3TarioM (POPMUPOBAHUS Y HUX YOKICHU,
KOTOpBIE, B CBOO OUYEPE/Ib, COCTABIISIIOT OCHOBY HAYYHOI0 MUpPOBO33peHus1. KonnyecTBeHHbIE
HKCIIEPUMEHTHI TTO3BOJISIT OTyYaTh JOCTOBEPHYIO HH(POPMAIIMIO O MPOTEKAHWH TEX MM WHBIX
XMUMHUYECKHX TPOIIECCAX, O CBOMCTBax BeniecTB. Ha 0CHOBE MOTy4eHHBIX IKCIIEPUMEHTATIBHBIX
JaHHBIX 00ydaeMble CMOTYT CaMOCTOSITENIBHO JeNaTh BBIBOJBI, 0000IIATh pe3yibTaThl,
BBIBJISITH 3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OYZIET ClIOCOOCTBOBATH MOBBIILIEHHIO MOTUBALIUH
00y4YEeHUS MKOJIbHUKOB.

[lenTpbl 00pa30BaHUsl €CTECTBEHHO-HAy4YHON HaIpaBieHHOCTH «Touka pocray
CO3/IaHbI C IIEJIbI0 Pa3BUTHS Y OOy4YaIOIIUXCsl €CTECTBEHHO-HAYYHOU, MaTEMaTHUECKOM,
MH()OPMALIMOHHON TPaMOTHOCTH, (POPMHUPOBAHUSL KPUTHUECKOTO U KPEATUBHOTO MBIIIIICHUS,
COBEPILICHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHOW HANPABICHHOCTH, a TAKXKE IS
MPaKTUYECKOH OTpabOTKM ydeOHOro Marepuana 1o yueOHbIM npeameraM «Duznka», «Xumus»,
«buonorusy.

Heas u 3axaun Kypca ""IxcnepuMeHTaAIbHAsA XUMHUA "'

DKCIEPUMEHT SIBJIACTCS ICTOYHUKOM 3HAHWUW U KPUTEPUEM UX HCTUHHOCTH B HAyKe.
KoHuenius coBpeMeHHOro o0pa3oBaHus MOIpa3yMeBaeT, UTO B yUeOHOM SKCIIEPUMEHTE
BEAYIIYIO POJIb JOJDKEH 3aHSITh CAMOCTOSITEJIbHBIA MCCIICIOBATEIBCKAN YUCHUUECKUI
AKCIICPUMEHT.

CoBpeMeHHbIE PKCIEPUMEHTAIbHBIE MCCIEIOBAHUS 110 XUMHHU YK€ TPYAHO TPEICTaBUThH

0€3 UCMOIb30BaHMS HE TOJIbKO aHAJIOTOBBIX, HO M IIU(POBBIX U3MEPHUTEIIBHBIX TPHOOPOB. B
®enepanpHom ['ocynapcrennom O6pazoBatensHom Crangapte (PI'OC) mpornucaHo, 9TO OJHUM
13 YHUBEPCAIBHBIX YUYCOHBIX ACHCTBHM, MPUOOPETACMBIX YyUYallUMHCS, JTOHKHO CTaTh
YMEHHUE IIPOBEACHUS OMBITOB, MPOCTHIX KCIEPUMEHTAIBHBIX UCCIICIOBAHUN, IPSMBIX U
KOCBEHHBIX U3MEPEHUM C UCIIOIb30BAaHUEM aHAJOTOBBIX U HHU(PPOBBIX W3MEPUTEIHHBIX
pruOOpOB».
YueOHbIN SKCIEPUMEHT MO0 XUMUU, MPOBOAUMBIN Ha TPAJAUIIMOHHOM 000pyI0BaHuU, 0€3
MpUMEHEHUS IUPPOBBIX JabOpaTOpHil, HE MOXKET MO3BOJIUTH B TIOJIHOW MEPE PEIIUTh BCE
3a7la4i B COBpeMEHHOW MKoje. [IIupokuii CIEKTp AaTUMKOB MO3BOJAET yUYAIIMMCS 3HAKOMUTHCS
C TMapaMeTpaMHM XHMHUYECKOTO SKCIIEPUMEHTA HE TOJBKO HAa KAa4ECTBEHHOM, HO W Ha
KoJMM4ecTBeHHOM ypoBHE. [{udpoBas nabopatopus mo3BOJISET BECTH TUTEIBHBIN SKCTIEPUMEHT
JJa)X€ B OTCYTCTBHE DOSKCIIEPUMEHTATOpa, a 4YacToTa MX HW3MEPEHUM HEMNOJBJIACTHA
YEJIOBEUYECKOMY BOCITPHUSTHIO .

B mpomecce (opmupoBaHus SKCHIEPUMEHTAIBHBIX YMEHUW YYEHUK O0O0ydaeTcs
NpeACTaBIATh HHGOPMAIIMIO 00 UCCIICIOBAHUH B YETHIPEX BUJIAX:

B BepOAJILHOM: OIUCHIBATh AKCIIEPUMEHT, CO31aBaTh CJIOBECHYIO MOJIEIb IKCIIEPUMEHTA,
buKcUpOBaTH BHUMaHNE Ha U3MEPSIEMBIX BETMUMHAX, TEPMUHOJIOTHH;



* B TaOJIMYHOM: 3aIOJHATH TAOIMIIBI JAHHBIX, JIEKAIIUX B OCHOBE IOCTPOEHHS IpauKoB (TIpH
3TOM Y YYaIIMXCS BO3HUKAET MEPBUYHOE MTPEJICTABIEHIE O MAacIITA0aX BEIMUUH);

B rpaduiyecKOM: CTPOUTH I'padUKH MO TAOJUYHBIM JAHHBIM, YTO AAET BO3MOKHOCTD
nepexoia K BBIIBIDKEHUIO THIIOTE3 O XapaKTepe 3aBUCMOCTH MEXTy BETMUMHAMHU (TIPU 3TOM
YUUTEIb MMOKA3bIBACT MIPEUMYILIECTBO B BU3YyaIH3aIlMH 3aBUCUMOCTEN MEX Ty BETMUYNHAMH,
HarJsIIHOCTh U MHOTOMEPHOCTB);

B BHJIC MaT€MaTHYECKUX YPaBHEHUM: 1aBaTh MaTEMaTUUYECKOE OMMCAHUE B3aUMOCBSI3U
BEJIMUMH, MaTEMaTUUECKOe 0000ILIECHHE.

[TocnenHue rozpl y yyamuxcs HaOMOAAeTCs HU3KAs MOTHUBALMS M3y4YEHHS €CTECTBEHHOHAYUYHBIX
JUCLUUILUIMH ¥ KaK CIEJCTBHE MaJIeHHe KauecTBa 00pa3oBaHusl.

[locTaBnsieMble B IIKOJIbI COBPEMEHHBIE CPEICTBA 00YUEHMs], B paMKax npoekta « Touka
pocTay coiepikar Kak yKe XOpoLIo U3BECTHOE 000pYyHAOBaHUE, TAK M MPUHIMIIMAIBLHO HOBOE. DTO
U poBbie Ta00PATOPUH U JATYUKOBBIE CUCTEMBL. B OCHOBY 00pa3zoBaTeIbHON MPOrpaMMbl
3aJI0’KEHO TIPUMEHEHre IU(PPOBBIX JTabopaTopuil. TemaTrka MpeuIoKeHHbIX 3KCIEPUMEHTOB,
KOJTMYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKType MPUMEPHON 00pa3oBaTeIbHON MPOrpaMMBbI
110 XMMHH, cofepxkannio deaepabHOro rocy1apcTBEHHOr0 00pa3oBaTeIbHOIO CTaHIapTa
(®1o0).

JlanHast mporpamMmMa CiocoOOCTBYET JOCTHKEHHUIO BEICOKOTO YPOBHSI YCBOEHHSI y4EOHOTO
MarepHaia, yCTOMYMBOrO pocTa MO3HABATEILHOIO HHTEPECa IIKOJIBHUKOB, T .€. IPEOI0NIETh TE
po0JIEMBI, O KOTOPBIX TaK MHOTO TOBOPSIT, KOTJIa peUb 3aXOUT O COBPEMEHHOM IIKOJIbHOM
XUMHUYECKOM 00pa30BaHUH, & 3HAYUT U MOBBILIEHUIO KauecTBa 00pa30BaHUS .

HopmaTtuBHas 6a3a

1. ®enepanbhbiii 3akoH 0T 29 .12 .2012 No 273-D3 (pen . ot 31 .07 .2020) «O6 obpa3oBaHuu B
Poccwuiickoii @eneparmu» (¢ u3Mm. u 1o ., BCTyn . B ety ¢ 01.09.2020).

2. Tlacmopt HanmoHanpHOTO MpoekTa «OOpa3zoBanue» (yTB. mpe3uauymMoM CoBeTa mpH
[Ipesunenre PO no crpaternyeckoMy pa3BUTHIO M HALIMOHAIBHBIM IIPOEKTaM, IIPOTOKOJI OT
24 .12 2018 Ne 16).

3. TocynapctBennas mporpamma Poccuiickoit ®@enepanuu «Pa3zButue oOpa3zoBaHUsD)
(yrBepkneHa noctaHoBieHueM [IpaButensctBa PD ot 26 .12 .2017 Ne 1642 (pen . ot 22 .02
2021) «O0 yTBep>KACHUH rocynapCcTBEHHOM nporpamMmbl Poccutickoii denepaiumn «Pazsutre
00pa3oBaHUNY.

4. Tlpuka3z MunucrtepctBa npocsemenus Poccuiickoit @enepannu ot 31.05.2021 Ne 287 «O6
YTBEPKJICHUH (PeiepaibHOro rocy/1apcTBEHHOI0 00pa30BaTEebHOIO CTaHAapTa OCHOBHOTO
o0111ero oOpa3oBaHUs»;

5. Meroauueckye peKOMEHIAIUH 110 CO3JaHUI0 ¥ (YHKIMOHUPOBAHUIO B 0011€00pa30BaTENbHbIX
OpraHu3alusIX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTHM U MAajblX TOpojaax, IEHTPOB
00pa30BaHMs €CTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOM HampaBieHHocTel (« Touka pocTtay)

(yTBepkIeHbl pacniopsbkeHneM MunuctepcTBa npocelienus Poccuiickoit denepanmu ot
12 suBaps 2021 r. Ne P-6).



KpaTtkoe onucanue noaxoa0B K CTPYKTYPHMPOBAHUIO MATEPHUAJIOB

B oGpasoarenbHoil mporpamme (OII) npeacTaBieHbl cieayromue pasaeibl:
1 Merozpl U3yyeHHs BELIECTB U XUMUYECKHX SBICHUN. DKCIEPUMEHTAIbHBIE OCHOBBI XHMHUH .
2 IlepBoHayanpHBle XUMUUECKHE TOHATHS .
3 PactBopbl.
4 OcHOBHBIE KJIAacChl HEOPTAHMYECKHX COETUHEHHIL.
o Teopust 3MEKTPONUTUYECKONH TUCCOIUAIIUN.
6. Xumuyeckue peakium.
. XuMHUYecKue 3IEMEHTHI (CBOMCTBA METAIIOB, HEMETAIUIOB U UX COEJUHEHUH ) .

B 0CHOBY BbIIIEJIEHUSI TAKUX Pa3/IEIOB 3AI0KEH XUMUUECKUM SKCIIEpUMEHT. OCHOBHOMI
dbopMoii yueOHOI EeSTETLHOCTH SIBIISIETCS] XUMUYECKUN IKCTICPUMEHT, TIPOBOIUMBIN B BUJIC
n1ab0opaTOPHBIX, MPAKTHYECKUX PaOOT U AEMOHCTPALIHIL.

JlanHasi oOpaszoBaTelibHasl TMporpamMma OO0€CeurBaeT YCBOCHHE Yy4YallUMUCA
BXHEHIINX XUMUYECKUX 3aKOHOB, TEOPHI U MOHATHIH; (POPMHUPYET PEICTABICHHUE O POJIU
XUMHH B OKPYXKAIOIEM MUPE U KU3HU 4esloBeKa. [Ipu 3ToM 0CHOBHOE BHUMAHUE YAEISETCS
CYIIHOCTH XMMUYECKUX PEAKIINI U METOJIaM UX OCYILIECTBICHUS .

OnHUM W3 OCHOBHBIX HPHUHIIMIIOB MOCTPOCHUS MPOTPaMMBbl SIBIISICTCS TPUHIUIL
JOCTYITHOCTH. DKCIIEPUMEHTAIbHBIC IaHHbIC, TOJYYCHHBIE YUAIIUMUCS ITPU BBITIOJIHEHUT
KOJIMYECTBEHHBIX OITBITOB, MO3BOJISIIOT YYAIIIUMCS CAMOCTOSITEIIHHO JIENIaTh BHIBOIbI, BBISIBIIATh
3aKOHOMEpHOCTHU. [loaXo/pl, 3al0KEHHBIE B COJEpKaHUE MPOrpaMMbl Kypca, CO3Jal0T
HEOOXOJMMBIE YCIOBHS /Il CUCTEMHOTO YCBOCHHS YYAlIUMUCS OCHOB HAyKH, JUIs 0OecreueHus
Pa3BUBAIOIIETO U BOCIHUTHIBAIONIETO BO3JCUCTBUS OOYUYECHMSI HA JTUYHOCTH y4allerocs.
dopmupyeMble 3HaHHUS JOJDKHBI CTaTh OCHOBOM CHCTEMBl YOCKICHUW IIKOJIBHHUKA,
LHEHTPAIbHBIM SAPOM €r0 HAYYHOTOMUPOBO33PEHUS

OO0pazoBaTenbHas MporpaMMa Mmo3BoJIIeT HHTETPUPOBATH PeAIU3yEeMbIe MOIXOIbI,
CTPYKTYPY U COJCpP)KaHHe TIPH OpraHU3allui 00yUYeHHs: XUMUK B 8—9 Kitaccax, BHICTPOSHHOM
Ha 0a3e UCTOJb3yeMOro YueOHO-METOINYECKOTO KOMILIEKCaA:

» Xwumus, 8 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A., AKITMOHEpHOE
obmectBo «M3narensctBO «IIpocBeiienney;
» Xwumus, 9 xknacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKITMOHEpHOE
obmecTtBo «M3aatenbcTBo «lIpocBeienne.
Ucnonb3oBanue obopynoBanus « Touka pocta» npu peanuszanuu nanHoi Oll mo3Bosser
CO3/1aTh YCJIOBUS:
® IS PACUIUPEHHS COAEPKAHUS IIKOIBHOTO XUMHUUYECKOTO 00pa30BaHMUS;
® /ISl IOBBIIIICHUSI TTO3HABATEIIHHON aKTHBHOCTH OOYUAIOIINXCS B €CTECTBEHHO-HAYYHOM
o0JracTu;
® U1l pa3BUTHSI IMYHOCTH peOEHKA B Mpoliecce 00yUeHUs XUMHUH, €ro CITIOCOOHOCTEH,
(GopMHUpOBaAHUS U YAOBIECTBOPEHHS COLMATBLHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEIH;
® I pabOTHI C OJAPEHHBIMU IIKOJIBHUKAMU, OPTAaHU3AIIUN MX PA3BUTHS B PA3TMUHBIX
00JacTsX 00pa30BaTEIbHON, TBOPUECKON JEATETHHOCTH .

Ilnanupyembie pe3yibTATHI OCBOCHHUS Y4€OHOI0 Kypca
«IKCNEePUMEHTATbHASI XUMUS»C ONMMUCAHMEM YHUBEPCATIbHBIX YU4eOHBbIX
JIeMCcTBUMN



Jluunocmmuoie pesyiomambl

Obyuarowutics oYUM 603MOACHOCMb Os1 (POPMUPOBAHUSL CIeOYIOWUX TUYHOCHHBIXY V]!

ONpeJieNeHre MOTUBALIMY U3YYEHHUs y4eOHOro MaTepuana;

OLICHUBaHHE yCBaMBAEMOI0 Y4YeOHOro MaTepuaya, HCXOAs W3 COLUAIbHBIX U
JMYHOCTHBIX LIEHHOCTEM;

MOBBILIEHUE CBOET0 00Pa30BaTEIBHOIO YPOBHS U YPOBHS TOTOBHOCTH K U3YYEHHUIO
OCHOBHBIX HCTOPUYECKUX COOBITHIA, CBI3aHHBIX C Pa3BUTHEM XHUMUU U OOIIIECTBA;
3HAaHUE NPABIJI OBEJAEHHUS B YPE3BBIYANHBIX CUTYALIAX;

OLICHMBAHHUE COLMATBHON 3HAYMMOCTH MPO(ECCHil, CBA3aHHBIX C XUMUEH;

BJIaJICHUE MpaBWJIaMU O€30IaCHOrO OOpallleHUs] C XHMMHUYECKMMHU BEIIECTBAaMHU U
000pyZ0BaHUEM, IIPOSIBJIEHHUE FKOJIOTUYECKON KYJIBTYPHI .

Memanpeomemmuuie pe3yiomamol

Peeynamuenuvie

Obyyarowutics noayyum 603MONICHOCMb 01 Qopmuposanus credylowux pe2yrsmusHblxYV/I:

1eJIernoaraHue, BKIIoYasi TOCTaHOBKY HOBBIX IIeJIeH, MPeoO0pa3oBaHue MPAKTHUECKON
3aj1auu B MTO3HABATEIbHYIO, CAMOCTOSTENILHBINA aHAIN3 YCIIOBUM JOCTHXKEHUS 1IETTH Ha
OCHOBE Y4€Ta BBIICICHHBIX YUHTENIEM OPUCHTUPOB ICHCTBHS B HOBOM y4eOHOM MaTepuale;
TUTAHUPOBAHKE TTYTH TOCTHKCHHS IIENCH;

YCTaHOBJICHHE IICJICBBIX TMPUOPUTETOB, BBIJCIICHUE ALTEPHATUBHBIX CIOCO0O0B
JIOCTHDKEHMSI 11eTU U BEIOOP Hanbosee 3 PeKTUBHOTO crioco0a;

YMEHHE CaMOCTOSTETbHO KOHTPOJIMUPOBATH CBOE BPEMSI U YIIPABJIATH UM;

yYMEHHE MPUHUMATh PEIICHUS B MPOOIEMHON CUTYaIlNy;

TIOCTaHOBKA YYEOHBIX 33714, COCTABIICHHE TIaHA U TTOCIEI0BATEIFHOCTH JICHCTBHIA;
opranu3anus pabouero MecTa MpH BHITIOJHEHHH XHUMUUYECKOTO KCIIEPHMEHTA,;
MPOTHO3UPOBAHUE PE3YJIHTATOB OOYUCHHS, OICHUBAHWE YCBOEGHHOTO MaTepHaa, OIEHKa
Ka4yecTBa M yPOBHS MOJTy4YE€HHBIX 3HAHWH, KOPPEKIIMS TUIaHa U Crioco0a JeHCTBUS TIpU
HEOOXOJIUMOCTH .

Ilo3nasamenvHole

06yqa}0u;uu”0ﬂ noJydunt 603MOAHCHOCNIb onst qbopmupoeaﬂu}z CJle()yiOWMX Nno3HABAMeEINIbHblX

VVIT:

TOUCK U BbIJIETICHIE MH(OpMALHH;

aHaJIM3 YCJIOBUM W TpeOOBaHUM 3a7aud, BHIOOp, COTOCTABICHHE U OOOCHOBAHHE
crioco0a pelieHus 3aa4u;

BbIOOp HamOosee 3((HEKTUBHBIX CIIOCOOOB PEIICHUs 3aJa4d B 3aBUCUMOCTU OT
KOHKPETHBIX YCIIOBUU;

BBIIBUKEHHE M 000CHOBaHUE THIOTE3bI, BEIOOP crocoba e€ MpoBEepKH;
CaMOCTOSITEJIbHOE CO3/IaHHE aJIroOpuTMa JEATeIbHOCTH TMIPU pPEIIeHUH MnpodieM
TBOPYECKOTO M MOUCKOBOTO XapaKTepa;



YMEHHS XapaKTepHU30BaTh BELIECTBA 10 COCTaBY, CTPOCHHIO M CBOMCTBAM,

OTKCHIBAaHUE CBOMCTB: TBEPIBIX, KUAKUX, Ta3000pa3HBIX BEIIECTB, BbIACICHUE UX
CYILIECTBEHHBIX IPU3HAKOB;

U300paKeHHE COCTaBa MPOCTEHIINX BEUIECTB C MOMOIIBI0 XUMUYECKUX (POpMyYT U
CYIIHOCTH XUMHUYECKUX PEAKLIUN C TIOMOIIBIO XUMHUECKUX YPAaBHEHUM;
pOBeJCHUE HAOIIOACHHUN, ONIMCAHUE PU3HAKOB U YCIIOBUM TEUEHUS XUMHUYECKUX
pEeaKIui, BBIOJHEHUE XUMUYECKOIO0 SKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHAJIN3a
HAOIOICHUH 32 SKCTIEPUMEHTOM, pPelICHHE 3ajay, MOTydeHHe XUMUYECKOH MH(OopManun
U3 Pa3JIMYHbIX UCTOYHUKOB;

YMEHHME OPraHU30BBIBATh UCCIIEJOBAHKE C LIENIBIO IPOBEPKH THUIIOTES;

YMEHHUE JIe1aTh YMO3AKIOUEeHHS (MHAYKTHBHOE U 110 AHAJIOTHHU) U BBIBOJIB;

yMeHHe 00BbEKTHBHO OLIEHUBATh MH(OPMALHIO O BELIECTBAX M XUMHYECKHX IIPOLIECcCaXx,
KPUTHYECKH OTHOCUTHCS K NICEBAOHAYUYHON MH(DOpMALIHH .

KOMMVHuKamu8Hbl€

Obyuarowuiicss ROTYYUM 803MONMCHOCHb 05l (POPMUPOBAHUS CLEOVIOWUX KOMMYHUKAMUBHBIX

VVIT:

TMIOJTHOE ¥ TOYHOE BBIPKEHUE CBOMX MBICIICH B COOTBETCTBUH C 33/1a4aMU M YCIIOBUSIMU
KOMMYHHKAIUH;

aJICKBaTHOE HCIIOJIb30BAHUE PEUYEBBIX CPEJICTB JJIA Y4YacTUs B JUCKYCCHUU H
apryMEHTalluy CBOEH MO3UIMH, YMEHHE TPEACTaBISITh KOHKPETHOE COJAEPKAHUE C
COOOIIIEHHEM €ro B MHCbMEHHOHM W YCTHOM (opMe, ONpeneseHHue CrocoOoB
B3aMMOJICHCTBHSI, COTPYIHUYECTBO B IOUCKE U cOOpe MHPOpMALINH;

oTpesieNieHNe CIoco00B B3aMMOACHCTBHSI, COTPYJAHUYECTBO B TOWCKE U cOOpe
MHpOpMALMY, YYacTHe B AUANOre, IIaHUPOBaHUE OOMIMX CIOCOO0B PabOThI, MPOSBICHHE
YBAXUTEIHHOTO OTHOIICHHSI K APYTHM YUAIIHMCS;

OINMCAHUE COJICP>KaHMsI BBIOJHAEMBIX JEUCTBHUI C 11€bI0 OPUEHTUPOBKU B IPEIMETHO-
IIPAKTUYECKOM IEATENBHOCTH;

YMEHHUS YUUTHIBATh PA3HbIC MHEHHS U CTPEMHTHCS K KOOPAMHAIMU PA3IUYHbIX TTO3UIIUNA B
COTPY/AHUYECTBE;

dbopmMynupoBaTh COOCTBEHHOE€ MHEHHE U TIO3UIIMIO, apPryMEHTUPOBATh W
KOOPIMHUPOBAThH €€ C MO3UIUAMU MAPTHEPOB B COTPYAHUUYECTBE TPH BBHIPAOOTKE 0OMIETO
pelleHusl B COBMECTHOM JI€ATEIbHOCTH;

OCYIIECTBIISITH B3AUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYTO
B3aMMOIIOMOIIIb;

TUIAHUPOBATH OOIIHE CTIOCOOBI PA0OTHI; OCYIIECTBIIATH KOHTPOJIh, KOPPEKIIUIO, OIICHKY
NEUCTBUN NMapTHEPA, YMETh YOekKAaTh;

UCTIONIb30BaTh a/ICKBAaTHBIC SI3bIKOBBIC CPEJCTBA JIJIs1 OTOOPaKEHUsI CBOMX UYBCTB,
MBICJICH, MOTUBOB U MOTPEOHOCTEH; 0TOOpaxaTh B peun (onmucaHue, 0ObsICHEHHUE)
CoJepKaHNE COBEPIIAEMBIX JIEUCTBHH, KaKk B ()OpME IPOMKOM COIMATU3MPOBAHHON peyH,
Tak 1 B popMe BHYTpPEHHEH peuu;

pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETCHIIMIO, MCIIOJIB3YSl CPEICTBA YCTHOU M
MMCbMEHHOW KOMMYHHKALIMKM TIPU Pab0Te ¢ TEKCTaMU y4eOHHMKA W JIOTOHUTETLHOM



JUTEPaTypoM, CIIPABOUHBIMH TAOJIMIIAMH, TPOSABIATH TOTOBHOCTh K YBKEHUIO MHOM
TOUKH 3pEHUS IPUOOCYKIACHUH PE3yTbTAaTOB BHIIOIHEHHON paOOTHI .

IIpeomemmnuie pezynromamol

Obyuarowuiicss Hay4yumcsi.

MPUMEHSTh OCHOBHBIE METOJIbI O3HAHUS: HAOJIOJICHHUE, U3MEPEHHE, IKCTICPUMEHT;
OMHCHIBAaTh CBOMCTBA TBEPIBIX, >KHIAKUX, Ia3000pa3HBIX BEIIECTB, BBIACISAS HX
CYIIECTBEHHbIC PU3HAKY;

PacKpbIBaTh CMBICII 3aKOHA COXPAHEHHUSI MACChl BEIIECTB, aTOMHO-MOJICKYJISIPHOM
TEOpHH;

paznuyaTh XMUMUYECKHE U (U3UYECKUE SIBJICHUS, HAa3bIBaTh MPU3HAKUA U YCJIOBUS
MPOTEKAHUS XUMUYECKUX PEaAKIU;

co0uoaTh MpaBuia 0e30MacHoOi paboOThl MPU MPOBEAECHUH OIBITOB;

TMOJI30BAThCS JIAOOPATOPHBIM 000PYJIOBAHUEM H MOCYIOH;

MoJTy4aTh, COOUPATh ra3000pa3HbIC BEIIECTBA U PACTIO3HABATH UX;

XapakTepu3oBaTh (HU3MYECKUE U XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCTMHEHUH, POBOUTH OMBITHI, IOITBEPKIAIOIINE XUMUUECKUE
CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;

PacKpbIBATh CMBICI TOHSATHS «PaCTBOP», BEIYUCIISTH MACCOBYIO JIOJIIO PACTBOPEHHOTO
BEILIECTBA B PACTBOpPE, FOTOBUTH PAaCTBOPHI C OMPEAECIEHHON MacCOBOW J10N€H
pPacTBOPEHHOIO BELIECTBA;

XapaKTEepPU30BaTh 3aBUCUMOCTh (DU3WYECKUX CBOMCTB BEHIECTB OT THUIA
KPUCTAJUTMUECKOU PEIIETKH, ONIPEEISATh BU XUMUUECKON CBS3H B HEOPTaHUUYECKHUX
COCIMHECHUSIX;

pPacKpbIBaTh OCHOBHBIE TOJIOKEHUSI TECOPUU DIICKTPOJUTUUECKON JUCCOLMAINU,
COCTABJISITh YPABHEHUS JIEKTPOJIMTUYECKON TUCCOLMALIMKM KHUCIIOT, IIEJIOYEH, COJIEN U
peaKIuii HOHHOTO 0OMEHa;

PacCKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH, ONPEAEATh
OKUCIIUTENIb W BOCCTAHOBUTENb, COCTAaBISATb YPABHEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTEIHHBIXPEAKIIHIA;

Ha3bIBaTh (haKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHUYECKOU peaKiiy;

XapaKTepU30BaTh B3aMMOCBSI3b MEXAY COCTAaBOM, CTPOCHHEM U  CBONCTBaMU
HEMETAJUIOB U METAILJIOB;

MPOBOJIUTH OMNBITHI MO MOJYYEHUIO U U3YUYECHUIO XUMHUUYECKUX CBOMCTB Pa3IMYHBIX
BEIILIECTB,;

TPaMOTHO 00OpamiaThcs ¢ BEMECTBAMHU B MOBCEAHEBHOM KU3HU.

Obyuarowuticss NOIyUUM 603MOHCHOCHb HAYYUMBCA!

BBIJIBUTATh U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl 0 XMMUYECKUX CBOMCTBAxX
BEIIIECTB Ha OCHOBE MIX COCTaBa U CTPOCHUSI, UX CIIOCOOHOCTH BCTYTATh B XUMUYECKHE
PEaKIHH, O XapaKTepe U MPOTYKTAX PATNIHBIX XUMUYECKUX PEAKITHI;

XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOEHUIO U CBOWCTBAaM, yCTaHABIUBATH



NPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY JAHHBIMU XapaKTEPUCTHKAMU BEIECTBA;

® COCTaBJISITh MOJICKYJISIPHBIE U TIOJTHBIC MOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

® [IPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIBHBIC WU
BOCCTaHOBUTEJIbHBIEC CBOMCTBA C YUETOM CTETICHEN OKUCIICHHUS 3JIEMEHTOB, BXOISIIMX B
€ro COCTaB;

® BBIJBUTaTh U MPOBEPATH SKCIEPUMEHTAIIBHO TUIIOTE3bI O PE3YJIbTATaX BO3ACUCTBUS
pa3MIHBIX (PaKTOPOB HA M3MEHEHNE CKOPOCTH XUMHUYIECKON PEaKITHH;

® HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHMSI JJISI SKOJIOTUIECKU TPAMOTHOTO TIOBEICHUS B
OKPYKaIoLIEH CpeIe;

® UCIOJB30BATh MPUOOPETEHHBIE KITFOUEBBIE KOMITIETEHIIH TIPU BHITTOJTHEHUH TIPOEKTOB
U pElICHUH Y4eOHO-HUCCIeA0BAaTEeIbCKUX 3aa4 10 U3YYEHHUIO CBOMCTB, CIIOCOOOB
MOJYYEHHUS U pACIO3HABAHUS BEIIECTB;

® 00BEKTUBHO OILIEHHBATH MH(YOPMAIMIO O BENIECTBAX U XUMUUYECKHX MPOIECCaX;

® (0CO3HABATh 3HAYCHHE TEOPETUUECKUX 3HAHUN MO XUMUH IS TIPAKTUYECKOHN NEeATEeIbHOCTH
YEJI0BEKa;

® CO03JaBaTh MOJICIM U CXEMBI JUIS PEIIeHUs] YYeOHBIX U MO3HABATENbHBIX 3a]1a4; MOHUMATh
HEOOXOIMMOCTb COONIIOACHUS TIPEANUCAHUM, TpeIaraéMblX B HUHCTPYKIUAX 10
UCITIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU U JIP .

CucreMa OLEHKHM JOCTHKEHUS IJIAHUPYEMBIX Pe3yJdbTATOB OCBOCHUS

NPOrpaMMbl BHEYPOUYHOU 1eATEJbHOCTH « IKCIEPUMEHTAJIbHAST XUMUSD

CucreMa OIIEHKM BKJIIOUAE€T TEKYIIYI0 OLEHKY, MNPOMEXYTOYHYIO U
WTOTOBYIO aTTECTALIMI0 O0YyYarOIUXCsl.

®DopMbI KOHTPOJISA

KonTposns pesynbsratoB 00ydueHus B cooTBeTcTBUM ¢ nanHou PIT mpoBoautcs B hopme
MUCBMEHHBIX M SKCIIEPUMEHTAIBHBIX padoT, MPe/IoiaracTcsi poBEACHUE MPOMEKYTOYHON 1
UTOTOBOM aTTECTAl[UH .

Hpomeofcymounaﬂ ammecmauun

JIns OCyIIECTBIICHHS NPOMEKYTOYHOU aTTECTALlMU HCIIOJIB3YHOTCA KOHTPOJIBHO-
OLICHOYHbIE MaTepHaJIbl, 0TOOP COAEpIKaHUS KOTOPBIX OPUEHTUPOBAH Ha MPOBEPKY YPOBHS
YCBOEHMS CUCTEMBI 3HAHUW U YMEHUN — UHBAPUAHTHOIO s1Ipa COAEPKAHUS JEHCTBYIOIIUX
00pazoBaTeNbHONM MPOTrpaMMBbl 110 XMMUM I 0011I€00pa30BaATEIbHBIX OpraHu3alui. 3aJaHus
IPOMEXYTOYHOM aTTECTALUK BKIIOUAKOT MaTepHUall OCHOBHBIX PA3/IENIOB Kypca XUMUH.

[IpomexxyTouHast aTrectalusi NPEACTaBIseT CO0OM MpoUeAypy aTTecTalUH
o0Oy4aromuxcsi, KOTopas MPOBOJUTCS B KOHIE Ka)JOH YETBEPTH MO CUCTEME «3aueT-
HE3a4yeT» Ha OCHOBE PE3YyJbTaTOB MPOBEACHHBIX MUCHMEHHBIX U JKCIEPUMEHTAIBHBIX
pabor.

Hrorosast (romoBas) mMpOMEXKyTOYHAs aTTECTalUsi MPOBOJIUTCA HA MOCIEIHEM
3aHsATHU  (pakynbratiBa. OCHOBHOW MPOUEAYPOM HUTOTOBOM OIEHKUA JTOCTHUKEHUS
IIPEAMETHBIX U METAPEAMETHBIX PE3YyJIbTATOB SIBIIETCS 3aLUATA [IPOEKTA.



TemaTnueckoe MNJIAHUPOBAHUE

Ne Tema CopeprkaHue LleneBana yctTaHOBKa ypoOKa Kon-so MnaHnpyemble pesynbratbl Wcnonbsosanue
n/n yacos o6bopynoBaHua

1 MeTtoabl no3HaHvus B | lNpakTuyeckas pabota Ne 1 3HaKOMCTBO C OCHOBHbIMU 2 YMeHne nonb30BaThbCs Oatuuk  TemnepaTtypbl
XUMUN. «M3yyeHne cTpoeHns MeTo4aMM HayKu HarpeBaTenbHbIMK Npubopamm (TepmonapHbIn),
OKCnepuUMeHTarnbHble nnameHmn» CNnpTOBKa
OCHOBbI XMUMUK

2 MeToapl no3HaHua B | J1abopaTtopHbin onbiT N2 1 3HaKOMCTBO C OCHOBHbIMU 1 Onpepnenatb BO3MOXHOCTb Oatuuk  TemnepaTtypbl
XUMUK . | «[lo kakon Temnepatypsl MeTogaMn HayKu npoBeAeHNs peakLmii U NpoLEeccoB, (TepmonapHbIn),
JKcnepuMeHTarnbHble MOXHO HarpeTb Tpebyowmx HarpeBaHns CNNpTOBKa
OCHOBbI XMUMUK BELLLECTBO?»

3 MeTtogbl no3HaHusa B | JlabopaTtopHbin onbiT N2 2 [aTb npeacraBneHue o 2 YMeHue BblovpaTth Npubopsb! ans [atuuk Temnepatypsbl
XUMUN. «N3mepeHne Temnepatypbl | TOYHOCTU U3MEPEHUI npoBeAeHns U3MepeHUiA, TpebytowWwmx | NNaTMHOBLIA, TEPMOMETP,
OKCnepuMeHTanbHble KuneHna BoAbl C NMOMOLILK | LMPOBLIX JAaTYMKOB U TOYHOCTM NOKa3aHUN . aneKTpuyeckas
OCHOBbI XMUK [aTynKa TeMnepaTypel U aHanorosbIX Npuéopos nnuTKa

TepMoOMETpay

4 Metogbl no3HaHua B | JlTabopaTopHbiit onbiT N2 3 CdopmuposaTtb 2 3HaTb npoueccol, npoTekawowye npu | atumk  TemnepaTypbl
XUMUN. «OnpepenexHne TemnepaTtypsbl npeacTaBneHne o nriaBneHMnM BewectB U uUX | (TepMonapHbIin)
OKcnepuMeHTanbHble NnaBfeHNsa 1 KpucTanam3auum | Temneparype ninasneHns, KpucTannmsauuu
OCHOBbI XMUK MeTanna» 00paTMMOCTV NNaBneHus 1

KpucTannmsauum

5 lNepBoHa4anbHbIE Nab6opaTtopHbii onbIT N2 4 OKcnepuMeHTanbHoe 2 YMeTb 0TNnMYaTh BOAONPOBOAHYI0 Bogy | [aTumk
XUMUYECKUNE NOHATUS . «Onpepgenexne onpegeneHune OT ANCTUNNINPOBAHHOWN, 3HaTb, 3MNEeKTPONPOBOAHOCTY,
UucTble BewecTsa u BOAOMNPOBOOHOMN M | ANCTUNNMPOBAHHON U noyemy Assi NpoBeAEHNSs LMpOBON MUKPOCKON
cmecu OVCTUNNNPOBAHHOM BOAbI» BOAONPOBOAHOW BOAbI 3KCNEPUMEHTOB UCMONbL3YIOT

OUCTUANNPOBAHHYIO BOAY
6 lMepBoHa4anbHble [leMOHCTPaLMOHHbI M3yyeHne XMMmU4eckux 1 YmeTb oTnuyatb  u3myeckne | [datumk Temnepatypbl

XUMUYECcKNe NoHATUS .
dusnyeckmne un
XUMUYECKue aBneHnsd

akcnepumeHT N2 1
«BblaeneHune n nornowleHue
Tenna - Npu3Hak
XUMUYECKOWN peakLmm»

ABIIEHUN

MPOLLECChI OT XMMUYECKNX PeaKLN

MIaTUHOBbIN




Ne Tema CopeprkaHue LleneBana yctTaHOBKa ypoOKa Kon- MnaHnpyemblie pesynbratbl Wcnonbsosahie
n/n Aep Yy yp BO Py pesy o6bopynoBaHua
4yacoB
7 lMepBOHayvarnbHble [eMOHCTpaLMOHHBIi MN3yyeHne seneHnin npu 1 3HaTb, YTO NpU NPOTEKAHWUM PeaKLyi Mpubop ans onbITOB C
XMMUYECKMNE MOHATUS . | SKCNepuMeHT Ne 2 . pas3noXeHnn CITIOXHbIX MOIeKyIbl BeLecTBpaspyLualoTes, a 3MEKTPUYECKUM TOKOM
MpocTble n cnoxHole | «PasnoxeHue Boabl BELLIECTB aTOMbl COXpPaHATCSA (AN BELLECTB C
BellecTBa 3MEKTPUYECKNM TOKOM» MOJEKYNSPHBIM CTPOEHUEM)
8 lMepBOHayvarnbHble [eMOHCTpauVoHHbIN 3KcnepumeHTasnsHoe 1 3HaTb (hOPMYNMUPOBKY 3aKOHau yMeTb | Becbl aNeKTPOHHbIe
XMMUYECKUE MOHATUS . akcnepumeHT N2 3. «3aKoH J10Ka3aTeNnbCTBO [1eNCTBUS NPUMEHATb E€ro Ha NpakKTuKe, Npu
3aKOH COXpaHeHNst COXpPaHEHMs1 MaccChl BELLECTB» | 3aKOHa pelleHnn pacyEéTHbIX 3aau
MaccChbl BELLLECTB
9 CocTaB BO3ayxa [eMOHCTpaUMOHHbIN OKcnepuMeHTanbHO 2 3HaTb 06BEMHYI0 [0S0 COCTaBHbIX Mpnbop ans
akcnepumeHt Ne 4 onpegenuTb copepxaHue yacTen Bo3ayxa onpegeneHns coctaea
«OnpegeneHue CoCTaBa | KMcnopopa B BO3fyxe BO3ayxa
BO34yXa»

10 | PactBopsbl INabopaTtopHbin onbIT N2 5 WceneposaTb  3aBMCUMOCTb 1 MmeTb npencraBneHne o pa3Hom [atuuk Temnepatypbl
«N3yyeHune 3aBMcMMOCTH pacTBOPUMOCTHU or 3aBUCUMOCTU pacTBOPMMOCTM BELLECTB | NSIATUHOBBLIN
pacTBOPUMOCTM BELLECTBAOT Temneparypbl OT Temnepa Typbl
TeMnepaTtypbI»

11 PacTBopsbl INabopaTtopHbin onbIT N2 6 lNoka3aTb 3aBUCUMOCTb 3 YMeTb ncrnons3osaTh LdpoBom Uudbposon MrUKpockon
«HabniogeHue 3a pocTom pacTBOPMMOCTM OT MUKPOCKON A usyveHus hopmbl
KpUCTannoB» TemMneparypbl KpuCTasnnos

12 PacTBopb! . Nab6opaTtopHsbii onbIT N2 7 CchopmupoBaTb NOHATMSA 1 NmeTb npencraBneHune o pas nMyHon | [daTtuuk Temnepatypbl

«[lepechbllleHHbI pacTBOP»

«pa3baBneHHbIN pacTBOpP»,
«HACbILLEHHbIA pacTBOpY»,
«MEePECHILLEHHBI pacTBOP»

HaCbILLIEHHOCTU pacTeopa
pacTBOPAEMbIM BELLIECTBOM

MIaTUHOBbIN




Ne Tema CopeprkaHue LleneBana yctTaHOBKa ypoOKa Kon-s0 MnaHnpyemble pesynbraTtbl Wcnonbsosahie
n/n Aep Yy yp yacos Py pesy o6opynoBaHuAa

13 | Pacteopsbl MpakTnyeckas pabora No 3 CdopmuposaTtb 2 YMeTb onpeaensite KOHLEHTpaLuio [atumk onTuyeckon
«Onpepenexue npencrasneHne o} pacTBopa, UCMONb3YANHCTPYKLMIO NAOTHOCTU
KOHLIEHTpaL BELLECTB KOHLIEHTpaLuu BeLLecTsa K
KOSIOPUMETPUYECKUM MO KOSIMYECTBEHHOM aHanun3e
KanmbpoBOYHOMY rpachmKy»

14 | Kpuctannorugparbi NabopatopHbin onbiT N2 8 CdpopmmpoBaTb MOHATHE 1 3HaTb cnocobHoOCTb [aTunk Temnepatypbi
«Onpegenexvie Temnepatypbl «Kpuctannormgpat» KpuUcCTannornapaTos paspyLiaTbcs NNaTUHOBbI
pas3noxeHus npw HarpeBaHum
Kpuctannorngpara»

15 | Knacchbl MpakTnueckas pabota Ne 2 CWHTE3 conm 13 KUCIOoTbI 1 2 YMeTb NpoBOAUTL NpOCTENLLNE Lincbposoit Mukpockon

HeopraHnyecKux «[onyyeHne megHoro okcuaa meTtanna CUHTE3bl HEOPraHMYeCcKnX BELLECTB C
coeauHeHuit . CeoiicTBa | Kyrnopoca» NCNoNb30BaHMEM NHCTPYKLMK
KMCNoT.
16 | Knaccbl MpakTuyeckas pabota N2 4 Cdopmuposatb 2 YMeTb onpefensaTts pH pacTBopoB Hartunk pH
HeopraHN4yecKunx «Onpepenenune pH pactBopoB | npeacraenexHue o pH
coeaNHEHWN . KMCNOT U LWenoyemn» cpeabl Kak
OcHoBaHus XapaKTepUCTUKM
KWCMOTHOCTM pacTBopa
17 | Knaccebl NabopaTopHbiv onbIT N2 9 CdpopmupoBaTb 1 MpumeHaTb yMeHus no | Hdaruuk pH
HeopraHN4YecKnx «Onpegenexune pH pa3nuuHbiX | NpeacTaBneHve o LwKasne onpeneneHnto pH B npakTnyeckon
COeQVHEHUN . cpen» pH OeAaTenbHOCTH
OcHoBaHus
18 | Knaccbl NabopatopHbin onbIT N2 10 JKCnepuMeHTanbHoO 2 MoHMMaTb CyLHOCTb npoLiecca Hatunk pH, nosaTtop
HeopraHN4yecKunx «Peakumsa HeATpanusauumy . [oKasaTb XMMUYECK1e HeuTpanusauuy 1 NpUMeHATb 06bEMa XnaKocTw,
COEAUHEHUN . L[leMOHCTpaLNOHHbIN CBOWNCTBa npouecc HeMTpanusauum Ha 6lopeTka, AaTumk
. o 3
XVIMI/ILIeCKVI? CBOWCTBA akcnepumeHT Ne 5 ) OCHOBAHWIA npakTnke Temneparypbl
OCHOBaHWi «OcHoBaHus . Tennosomn NAaTUHOBbLIW, AATYMK

a(hekT peakumm rmapokemaa
HaTpUA C YrMEKUCIbIM ra3omM»

[aBneHnda, MarHuTHasa
MeLlanka




19 | CsoucTtBa INabopaTtopHbiii onbIT N2 11 Vicnonb3oBaTb 2 YMeTb onpeaenstb KUCNOTHOCTb Hatunk pH
HeOopraHM4YeCcKux «OnpegeneHune KUCNOTHOCTH nosiy4YeHHble 3HaHWUA Ans nou4s
coeuHEHUN No4BbI» onpepeneHns
KUCIOTHOCTU pacTBOPOB
Ne Tema CopeprKaHue LleneBana ycTaHOBKa ypoOKa Kon-s0 MnaHnpyemblie pesynbratbl Wcnonb3osakme
n/n Aep Yy yp yacos Py pesy o6opypoBaHua
20 XuMnyeckas CBsi3b [eMOHCTpaLUMOHHbIA  OMbIT MNMokasaTb 3aBMCUMOCTb 1 YMeTb onpenenatb Tvn Jatunk Temnepatypbl
Ne 6 « Temnepatypa nnaeneHus | puanmyecknx CBOMCTB KpUCTanInMyecknx peLeTok no MNaTUHOBLINA, AATYMK
BELLECTB C pa3HbIMU TUMaMK | BELLECTB OT Tuna TemnepaTtype nnasfneHns Temneparypbl
KPUCTamnNYeCKuXx PeLlETOK» XUMMUYECKONCBA3M TepMonapHbIn
21 /iToroBoe 3aHATUE 3alunta NPoeKToB OueHka pe3ynbTaToB 2

nNeATenbHOCTU

UTOro:

34
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