MMWHHCTEPCTBO ITPOCBEIEHU ST POCCUICKOM ®EJIEPALIN
MunuctepcTBo 00pazoBanus [Ipumopckoro kpas

MYHULIUMANBHOE

DS PASOBATENbHOE A oo SOHETHOE VYV ceVpUICKHLL TO OI[CKOﬁ OK

YUYPEXLIEHWE "CPEAHAA 35;'2;0;52\;3%1?::“05 yp p pyr

OBLUEOBPA3OBATE/IbHAA  OBILEOBPA3OBATENbHAA

O e SCOMACRGIO TOPOREHOT MBOY COIII Ne22

YCCYPUICKOTO g:vpa%rz?)zs,w,w 19:51:00 +10'00"

FOPOACKOrO OKPYrA
PaccmoTpeno CoracoBano YTBepKIAECHO
PykoBoautens [LHIMO 3aMecTUTENb AUPEKTOPA TTO HupekTop

yuuTeNIel €CTECTBEHHBIX HAYK  y4eOHOM pabore

Jlazapena 1O.b 3earuna U.H Mamoxa C.A 30 aBrycra 2023
28 aBrycra 2023 r 29 aBrycra 2023 rona r.Ne53-ax

Pabouas nporpamma

3JIEKTUBHOI'0 Kypca «HpaKTI/leM M0 XUMHUMN)
11 knacc

Yccypuiick 2023 roa.



IHosicuuTeaLHAA 3aNMUCKA

Pabouas nporpamma mo snekTuBHOMY Kypcy "Ilpaktukym mo xumun" s 11 kmacca
00111€00pa30BaTEIILHOM HIKOJIBI COCTABIIEHA Ul PELICHUE PACUETHBIX U TEOPETUYECKUX 3a1au.

JlaHHBIN 3JIEKTUBHBIN Kypc paccunuTaH Ha 17 vacoB B 11 kiacce (0,5

XuMHuuyecKkoe 00pa30BaHME 3aHUMAJIO M 3aHMMAET OJHO M3 BEAYIIUX MECT B CUCTEME
o0miero o6pazoBaHusi, 4TO ompezensercss 0e3yCIOBHON MPAKTUYECKOW 3HAYMMOCTBI0O XUMUH,
€€ BO3MOXKHOCTSIMHU B TIO3HAHUM OCHOBHBIX METOJIOB U3YYCHUS MPUPOJBI, (PyHIAMEHTATBHBIX
Hay4YHBIX TEOPUM U 3aKOHOMEPHOCTEM.

Perrenue pacueTHbIX U TEOPETHUUECKUX 3a/1a4 3aHUMAET BaXKHOE MECTO B U3YYEHUH OCHOB
xumuueckor Hayku. [Ipu pemenun 3amay npoucxoaut Oosee ri1ydoKoe U MOJHOE YCBOEHHUE
yueOHOro Marepuala, BhIPa0aThIBAIOTCS HABBIKH MPAKTUYECKOTO MPUMEHEHUS WMEIONTUXCS
3HAHUH, Pa3BUBAIOTCS CIOCOOHOCTH K CAMOCTOSITENIbHOM paboTe, MPOUCXOIUT (OPMUPOBAHUE
YMEHUSI JIOTUYECKH MBICIUTh, HCIOJIb30BaTh MNPUEMbl aHAIM3a W CHUHTE3a, HaXOIUTb
B3aMMOCBSA3b MEX1y 00BEKTaMU U SBJICHUSIMU. B 3TOM OTHOILIEHUH pelIeHHEe 3aa4 SIBIJIIETCS
HEO0OXOAUMBIM KOMIIOHEHTOM TPH U3YYCHUH TaAKOW HAYKH, KAaK XUMUS.

Pemenne 3amau — He camolenb, a METOJ I[IO3HAHUS BEIIECTB M UX CBOIICTB,
COBEpUICHCTBOBAHMUSA W 3aKpelUyieHus 3HaHui ywamuxcsa. UYepe3 pemieHue 3ajaad
OCYIIECTBIISIETCS  CBA3b  TEOPUU C  MPAKTUKOM,  BOCHHUTHIBAIOTCS  TPYAOIIOOHE,
CaMOCTOSITCIILHOCTh M IIEJICYCTPEMIICHHOCTh, (DOPMHPYIOTCS  pallMOHAIBHBIE TPUEMBI
MBILUICHHUS. YMEHHUE pelIaTh 3aJauyd sBISETCS OJHUM M3 TOKa3aTelleld YpOBHS Pa3BUTUA
XUMHUYECKOTO MBIIIUICHHUS, TTTyOMHBI YCBOCHUSI HMH y4eOHOTO MaTepHara.

B cBsi3u ¢ BBepeHHeM MpoUILHOTO OO0y4YeHHs, HA Kypc XUMHUHU OTBOAHUTCA B y4eOHOM
IUTaHe 2 Yaca B HEJEN0, YTO HE MO3BOJSET YACTHUTH JOCTaTOYHO BPEMEHHM Ha pEIICHUE
TEOPETUYECKHX 3a/laHuil 1 3a1a4.OIMH U3 BApUAHTOB PEILIEHUs ATON MPOOIEMbI — BKITIOUCHHE
B YUEOHBIH IUJIaH AIEKTHBHOTO Kypca «[IpakTHKyM 110 XUMHI», CTPYKTypa KOTOPOTO U BPeMs
MPOBEJCHNUS HE MPOTUBOPEUAT MOCIEI0BATEIHbHOCTH U3YUEHHUS TeM B 0a30BoM Kypce «O01mas
XuMUs». B 3TOM Kypce HCHONB3yIOTCS OOIMEe TIMOAXOJIbl K METOJUKE PEIICHUS Kak
YCIIOXKHEHHBIX, HECTaHAAPTHBIX 3aJlay, TaK M 3aJad LIKOJIBHOTO Kypca, NPUMEHSETCA
METO/IMKA UX PEHICHUS C TOYKH 3PEHUS PAIMOHAIBHOTO MPHUIOKEHUS UIEH MaTEeMaTUKH U
(hU3MKH.

DNEKTUBHBIN KypC BBIIOJHAET CIEAYIONUE (PYHKINH:

® pa3BHUBAaeT cojiepKaHue 0a3MCHOTO Kypca XUMHUH, U3ydeHHE KOTOPOTO OCYIIECTBISIETCS Ha
MHUHHMaJIbHOM 00111€00pa30BaTeIbHOM YPOBHE;

¢ TO3BOJIACT HIKOJbHUKAM YAOBJICTBOPHUTH CBOW ITO3HABATCIILHBIC HOTp€6HOCTI/I U MOJIYYHTb
JIOTIOJTHUTEIIBHYIO TIOATOTOBKY;

® [03BOJISET HIKOJbHUKAM MOJArOTOBUTHCS K caaue EI'D mo xumun.

Henu snekmuenozo Kypca:

- BOCIHTaHHE JUYHOCTH, UMEIOILIEH pa3BUTOE €CTECTBEHHO-HAYYHOE BOCIPUSATHE TPUPOIBI;

- Pa3BUTHUEC TBOPUYECKOI'O IMMOTCHIMAIA YHAIIIUXCA,;

- pa3BUTHE MO3HABATEIBHOM NEATETBHOCTH YJALIUXCS Yepe3 aKTHUBHBIE (POPMBI U METOJIbI
00yJeHUS;

- 3aKperuieHue, CUcTeMaTH3alys 3HaHUH yJaluxcs o XUMUH;

- 06yquI/Ie ydalmuxcs OCHOBHBIM IMOJAXOJaM K PECIICHUIO paCYCTHBIX 3aJa4 IO XUMUH.

3adauu rnekmuenozo Kypca:

- YYHTb y4YalIuxcs MprueMaM pemieHus 3a1a4 pa3InuyHbIX THIIOB;

- 3aKpeIUIATh TEOPETHUECKUE 3HAHUS, YUUTh TBOPUYECKH IPUMEHATh UX B HOBOH CHUTYaIluH;

- CcIocOoOCTBOBaTh HWHTETpallMM 3HAHUW  ydalluxcsl, TOJY4YEHHBIX MpPU U3YYEHUU
MaTeMaTUKHU ¥ PU3UKHA TIPU PEIICHUU PACUCTHBIX 3a/1a4 110 XUMUU;

- TPOJOJDKUTH (HOPMUPOBAHUE YMEHHS aHAIM3UPOBATH CUTYAIIMIO M JIeJIaTh IPOTHO3HI;

- pa3BHBaTh Y4eOHO-KOMMYHHKATHBHBIC HABBIKH.



Ili1anupyemMbie pe3yabTAThI H3Y4YeHUS YUEOHOI0 Kypca

JIn4HOCTHBIE pe3yJIbTaThl:

- B IO3HABaTEeNbHOH (KOTHUTHBHOW, HMHTEIUIEKTYyallbHOH) cdepe — yMEeHHe YIpaBIATh CBOCH
[I03HABATEJIbHON NEATENbHOCThIO, TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIE
€aM000pa30BaHNIO, Ha MPOTSDKEHUM BCEH KU3HM; CO3HATENBHOE OTHOLICHHWE K HENPEpPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCTICHIHOM podecCHOHATBHON U 00IECTBEHHOH NesITeNbHOCTH;

- B cdepe cOepeKCHHS 310POBhS — MPHUHATHE U peaTu3alIis IIEHHOCTEH 370pOBOTo M 0€3011acHOTO
o0pa3a O KHM3HM, HENPHUIATHE BPEAHBIX INPHUBBIYEK (KypeHHs, YIOTPEeOJECHUs ajJKOrois H
HapKOTHKOB) HAa OCHOBE 3HaHUI 0 TOKCHYECKOM M HAPKOTHYECKOM JCHCTBHH BEILIECTB;
MeTtanpeaMeTHbIMH pe3yibTaTaMM OCBOCHMS BBITYCKHUKAaMH CPEAHEH LIKOJBI Kypca XUMHH
SBIISIFOTCSL:

- WCIOJb30BaHUE YMEHWH W HABBIKOB pa3IMYHBIX BHUIOB II03HABATENLHOW JEATEIBLHOCTH,
IPUMEHEHUE OCHOBHBIX METOAOB IIO3HAHWS Ul H3YUYCHHS DPA3IUYHBIX CTOPOH OKPYXKAroOIIEH
JCHCTBUTEIILHOCTH,

- BJAJICHHE OCHOBHBIMHM HHTEJUICKTYaJbHBIMH OmepanusMu ((GOpMyIHpPOBKAa THMIIOTE3, aHANU3 U
CHHTE3, CPaBHEHHME U CHUCTEMaTH3alusi, 0000LIeHne M KOHKPETH3alus, BBIIBICHUE NPUYMHHO-
CJICJICTBEHHBIX CBS3€H U MOMCK aHAJIOTOB);

- TI03HAaHHE OOBEKTOB OKPYKAIOIIETO MHUpPa OT OOIIETO Yepe3 0COOCHHOE K SAMHIIHOMY

- YMCHHE BBIIBUTATH UJCH U ONPENENATh CPEACTBA, HEOOXOAUMBIE IS UX pealu3aliy;

- YMCHHE ONpeAessATh LEeNH W 3aJa4yd ACATEIbHOCTH, BBIOMpaTh CpPEACTBA peaju3alud LEIH U
MPUMEHSTh UX Ha MPaKTHKE;

- HCIOJb30BAaHUE PA3TUYHBIX MUCTOYHUKOB IS MOJyYCHHS XUMHUYECKOW MH(OpMaLXy, IOHUMaHNe
3aBHCUMOCTH COAEp)KaHUs M (OpMBI MpelICcTaBiIeHUsT HHPOPMALUHU OT LIeJied KOMMYHUKALMH U
ajzpecara;

- YMEHHE NPOAYKTHBHO OOIIATHhCA W B3aMMOJEHCTBOBATH B MPOLECCE COBMECTHOM AEATENBHOCTH,
YUUTHIBATh TIO3UIUH APYTHX YUACTHUKOB JICITEIHLHOCTH, SPPEKTUBHO pa3peliaTh KOHPIUKTHI;

- TOTOBHOCTh W CIOCOOHOCTH K CaMOCTOATENLHOW WH(POPMAIMOHHO- TO3HABaTEIbHON
JeSITeIbHOCTH, BKJIIOYAsi YMEHHE OPHEHTHPOBATHCS B PA3MYHBIX HCTOYHUKAX HH(pOpMAINH,
KPUTHYECKA OICHWBaTh M HWHTEPIPETUPOBATh HHMOPMAIMIO, IMOIYyYaeMyl0 U3 Pa3InIHbIX
HCTOYHHUKOB,

- YMCHHE UCIOJIb30BaTh CpPelCTBA MH()OPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH (Iajee
— UKT) B pemieHMH KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OpraHU3alMOHHBIX 33134 C
co0II0IeHNEM TPeOOBAaHUH SPTOHOMHKH, TEXHUKH

- 0e30MacHOCTH, THUTHEHBI, PpECypcOoCOepEeKEeHHs, MPaBOBBIX W 3TUYECKUX HOPM, HOPM
WH(POPMAITMOHHOW 0€30TIaCHOCTH;

- BIIQJICHUE S3BIKOBBIMH CPEACTBAMH, B TOM YHCIIC M S3BIKOM XHMHU — YMEHHUE SICHO, JIOTUYHO U
TOYHO H3JIaraTb CBOIO TOUKY 3pEHUS, MCIIOJIB30BAaTh aJCKBAaTHBIEC SI3BIKOBBIE CPEICTBA, B TOM
YHCIIE ¥ CHMBOJIbHBIE (XUMUYECKHE 3HAKH, (POPMYJIIBI U YPABHEHH).

IpeaMeTHBIMU pe3yabTATAMHU U3yUCHHS XUMHUH Ha 0230BOM YPOBHE Ha CTYIIEHHU CPETHETO
o01m1ero oopazoBaHUs SBIISTFOTCS:

|. B mo3HaBaTenpHOM chepe

1.3HaHue (MOHMMaHUE) N3YYEHHBIX MTOHITHI, 3aKOHOB U TEOPHH;

- YMEHHUE KJIaCCU(PHUINPOBATh XMMUYECKHE DIIEMEHTHI, TIPOCThIC W CIIOKHBIE BEIECTBA, B TOM
YHCcIie ¥ OPraHNnYeCKUe COSIMHECHUS, XUMUYECKUE PEaKIIUH 110 Pa3HbIM OCHOBAHHSIM;

- YMEHHUE XapaKTepU30BaTh H3yUYE€HHBIE KJIAcChl OPraHMYECKUX COCAMHEHHH, XMMUUECKUE
peakiuu;

- yMeHHe  (QOpMyITHpOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, NPOTHO3HPOBATh  CBOWCTBA
HEM3YUYEHHBIX BEIICCTB [0 aHAJIOTHH CO CBOMCTBAMH W3yUYCHHBIX;

- TOHMCK MUCTOYHHKOB XMMHUYECKOH MH(OpMAIMH, MOTydeHHE HeoOXoauMol mHdopMmammu, e
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aHaJIn3, U3rOTOBJICHNE XUMUYIECKOTO NHPOPMAITMOHHOTO MPOAYKTA U €T0 MPE3CHTAIHS;

YCTaHOBJICHUE 3aBUCHMOCTH CBOWCTB M NMPUMCHEHHS BOXHEHIINX OPraHMYECKUX COCTUHEHHU OT
UX XUMHYECKOTO CTPOCHHS, B TOM YHUCIC U OOYCJIOBICHHBIX XapaKTEpPOM 3TOr0 CTPOCHHS
(TIpeeNTbHBIM WK HETIpeIeIbHBIM) M HATNYHeM (YHKIMOHAIBHBIX TPYIIIL;

MOJICTTMPOBAHUE MOJICKYJI OPraHUYECKHX BEIECTB;

. B IICHHOCTHO-OPUCHTALIMOHHOM chepe — aHaIM3 U OLICHKA MOCIESICTBUIT ISl OKPYKAIOIIEH
cpelbl OBITOBOM M TIPOM3BOJICTBEHHOM ACATEILHOCTH YENIOBEKA, CBSI3aHHOM C IPOU3BOICTBOM U
nepepabOTKON XUMHUYECKUX TPOIYKTOB,;

IIl. B TpymoBoii cdepe — mpOBeACHHE XUMHUYECKOTO IKCIICPUMEHTA; Pa3BUTUC HABBIKOB
y4eOHO#, TNPOEKTHO-UCCICOBATEILCKOW ¥ TBOPYECKOH JICATEIBHOCTH TPHU  BBINOJIHCHUU
WHMBHYaJbHOTO [IPOEKTA [0 XUMHH,

IV. B cdepe 3mopoBoro obpaza XuM3HH — COOMIOJICHHE MpaBUJI OE30MacHOr0 OOpalIeHus C
BCILIECTBAMHU, MaTepualiaMi; OKa3aHHe MEPBOW IMOMOIIM TPH OTPABJICHUAX, OKOTaX U TpaBMax,
HOJIyYCHHBIX B Pe3yJIbTaTe HAPYILICHUS IPaBUIl TEXHUKH OE€30MaCHOCTH MPU paboTe C BEIIECTBAMH
1 1a00paTOpHBIM 000PYIOBAHUEM.



OcHOBHOe coaepxaHne y4e0HOro Kypca

Tema 1. Pacyernl mo xumMu4yeckuM GopmyjaM M ypaBHEHUSIM XHMHYECKHUX peakuui
(294)
OCHOBHBIE KOJINYECTBEHHBIE XapaKTEPUCTUKH BEILECTBA: KOJMUYECTBO BEIECTBA, Macca,
o0BeM.
MaccoBasi, oObeMHasi U MOJISIpHasi IOl BEIIECTBAa B CMecH. MaccoBasi JIONisl JJIEMEHTa B
COEIMHEHUH.
[Tpocreiimias wim smnupuyeckas popmyna. MctTuHHAs WM MoJeKyisipHast popmyia.
XHUMHUYECKOE YpaBHEHHE, TEPMOXHUMHUUYECKOE YpaBHEHHE, TEIUIOBOM 3(hPeKkT XumMuueckon
peaxkuu.
Crexuomerpuueckue pacuersbl. Beixoa npoaykra peakiuu.

XHUMHYECKUE CBOWMCTBA OPraHMYECKUX M HEOPraHWYECKUX BellecTB. ['eHeTnueckas CBs3b
KJIACCOB OPraHMYECKUX BEIIECTB.

Tema 2. DkcniepuMeHTAIbHbIE 0CHOBBI XUMHH (6 9)
KadecTBeHHbBIE peakIuy, UACHTUPHUKAIIHS BEIIECTB, aITOPUTM HICHTU(DUKAIIUY,
0J10K-cxeMa. AJTOPUTM OOHAPYKEHUS OPTaHUYECKUX COSIUHEHUH.

Y4eOHO-MEeTOANYECKHIT KOMILIEKT

Jnsa yuumens.

1. TIIporpamma kypca xumuu aiust 10-11 kiaccoB 061eo0pa3zoBaTeNbHBIX YUPEXKICHUN
(aBrop I'abpuensan O.C., Cnankos A.C.).

2. 3abpoauna P.U., Conoseukas JI.A.. KauecTBeHHBIE 3314l B OPIraHUYECKON XUMHH.

3. Irpemmnuep I'.1., XoxmoB A.1. Meroanka pacdeTHBIX 331a4 1o xumuu 8-11 kiraccos.
— M.: IIpocsemienue, 2001.

Lna ywawuxcs.

1. Ky3ssmenko H.E. Yuuce pemats 3anaun no xumuu. — M.: IIpocsemmenue, 1986.

2. Kyszemenko H.E., Epemun B.B. Xumust 1151 aOuTypreHToB 1 yqamuxcs. — M.: DK3aMeH,
2003.

3. Jlunuu P.A., Monouko B.A. Xumus ans abutypuentoB — M.: Xumus, 1993.

4. Mapmanosa I'.JI. 500 3agau mo xumun. 8-11 kmacc. — M.: M3aar-mkona, 2000.

5. CneralJl.A., Xonun 0.B., Yepnsiii A.B. KoukypcHBI€ 3a/1au1 110 XUMUU C PEIICHUSMHU.
— MockBa-XapbkoB: nekca-rumuaszusi, 1998.

6. Xomuenko I'.I1., Xomuenko N.I'. COopHUK 3a/1a4 110 XUMUU AJIs TOCTYMAIOIINUX B BY3HI.

M.: Hosas Bonga, 1996

TEMATHUYECKHAM IUIAH
Tema Yacsl
Tema 1. Pacyersl 1o XUuMHYECKHUM (POPMYJIaM M YPaBHEHUSAM 14

XHMHUYECKHMX peakumii. YpaKHeHUs1 110 CBOMCTBAM OPraHUYeCKUX U
HEOPraHU4eCKHX BellecTB.

Tema 2. JkcniepuMeHTATbHbIE OCHOBbI XMMHH 3

Hroro 17










JaexkTuBHbIi Kypc o xumuu 0,5 yac B Heneswo / 17 yacos B
roa. IIpakTUKyM o XUMHH
KajennapHo-remaTuyeckoe mianuposanme 11 kiace

Neni/mt Hara [ara Tema ypoka Homarnee
10 1o 3a/laHue.
wiany | ¢axry
Tema 1. Pacyernsl mo xumuyeckuM Gopmy./iamM H YPaBHEHHAM XHMHYECKHX peakuuii.
YrpakHeHHsI 110 CBOICTBAM OPraHM4YecKuX BelecTn. (14 1)
1. | Henens Haxosxaenue MosieKymsipHOi Macchl BelecTB. PacueT MaccoBoil 10J1M AJIEMEHTA B BELLIECTBE | 3aJlaHUE B TETpaau
2. | Henens Pacyer MaccoBoi H0aM NpOAyKTa B CMECH. BblumMcieHMe MaccoBOW AOJIM BelleCTBa B | 3ajjaHHE B TETPaau
pacTtBope
3. | Hemens PacueTHble 3a/1auy 10 ypaBHEHUIO XMMUYECKHUX peakIuil (110 ©3BECTHOI Macce U 00bEMY) 3anaHue B TeTpaau
4. | mHenens CKOpoCTh XUMHUYECKUX peakiuil. Pemenne ynpaxxHeHui 1o TeMe. 3ajaHue B TETpaiu
5. | Hemens Pacuetsl MmaccoBo#l 1 00bEMHOI 10JIM IPOAYKTA PEAKIIMH OT TEOPETUUECKH BO3MOYKHOTO. 3ajaHue B TeTpaau
6. | Hemems XuMuyeckoe paBHOBecue. Perienne yrpaxHeHU! 1o TeMe. 3aaHue B TeTpaau
7. | Hemens I'upponus. Pemenre ynpaxHeHUH 110 TEME. 3anaHue B TeTpaau
8. | memens Pacdyer Macchl M KOJIMYECTBAa BELIECTBA NPOAYKTA PEAKLMH, €CIM OJHO BELIECTBO JAHO C | 3ajjaHHe B TETPaau
IIPUMECSMH.
9. | memens BeiBog opmyn oprannueckoro BeriecTsa 1o oouieit popmyie. 3anaHue B TeTpaau




10.| vepens OKHCIHUTENBHO - BOCCTAHOBUTEIbHBIE peakiny. Pelienne ynpaxHeHui 1o Teme. 3agaHue B TeTpau
11.| nenens BriBoa popmMyIr opraHuuecKoro BemecTBa o OTHOCUTENbHON MIIOTHOCTH BELIECTBA. 3ajaHue B TeTpaau
12.| nepens BriBon hopMyI opraHrueckoro BemecTa no MpoyKTaM CropaHus 3anaHue B TeTpaau
13.| menens Onexkrponus. Pemenue ynpaxxHeHui o Teme. 3ajanue B TeTpagu
14 | nepens I'enernueckas cBs3b KJIACCOB HEOPraHUYECKUX UM OPraHMYECKUX BEILIECTB. 3aanue B TeTpaau
Tema 2. IKcnepuMeHTAIbHbIE 0CHOBBI XUMUH (39)
15 | Henmens KauecTBeHHbIE peakiui Ha HEOPTaHUYECKHUE BEILIECTBA 3anaHue B TeTpaau
16 | nenens KauecTBeHHbIE peakii Ha OPraHUYECKUE BEIIECTBA. 3ananue B TeTpaau
17 | uenens Pemenne sxcniepuMeHTaNbHbBIX 3a7a4.. 3ajanue B TETpaan
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