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. I[TJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS YUEBHOI'O ITPEJIMETA
«XUMUS» 8 KITACC

[IpenmeTHbIE pe3yabTaThl 00YUCHUS 00yUarouuecs Hayyamcsi.

® OITMCHIBATh CBOMCTBA TBépI[BIX, KHUIKUX, 1"213006p33HBIX BE€IICCTB, BBIACIIAA UX
CYIICCTBCHHBIC ITPHU3HAKU;

® XapaKkTEpU30BaTh BEIICCTBA 110 COCTaBy, CTPOCHUIO U CBOfICTBaM, YCTAaHABJIMUBATDb
IMPUYIUHHO-CJIICACTBCHHBIC CBA3HU MCXKAY JaHHBIMHU XapaKTCPpHUCTUKaMU BEIICCTBA,

. PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUUYECKHUX MOHSATUN: aTOM, MOJIEKYJa, XUMUYECKHUI
AJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTD, UCIIOJIb3YSl 3HAKOBYIO CUCTEMY
XHUMHH;

. n300pakaTh COCTaB MPOCTEHUIINX BEIIECTB C IIOMOIILI0 XUMUIECKUX (POopMyT 1
CYIIHOCTb XMMHUYECKUX PEAKIUHI C IOMOIIBIO XUMUYECKUX YPABHEHUN;

® BBIYUCIIATE OTHOCUTCIIbHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCChI BEIICCTB, 4 TAKKC
MacCCOBYIO OOJHO XUMHUYCCKOI'O 3JICMCHTA B COCIUHCHUAX ]

. CpaBHMBATH 10 COCTaBY OKCH/Ibl, OCHOBAHUS, KUCJIOTHI, COJIU;
. KJIaccu(UIUPOBaTh OKCHUJIBI U OCHOBAHUS 110 CBOMCTBAM, KUCJIOTBI U COJIM — I10
COCTaBY;

. OIUCBIBATh COCTAB, CBOWCTBA U 3HaYE€HHUE (B IPUPOJIE U MPAKTUUYECKOH 1eATEIbHOCTH

‘ICJ'IOBeKa) MPOCTBIX BEHICCTB — KHUCJIOPOJda U BOAOPOJA;

. AaBaTb CPABHUTCIIbBHYIO XapaAKTCPUCTHUKY XUMHUYCCKUX 3JICMCHTOB U BaKHEHIITHX
CO€IUHEHMI €CTECTBEHHBIX CEMEMCTB IIEIOYHBIX METAIJIOB U TaJIOrTCHOB;,

. ITIOJIB30BATbCA Ha60paT0pHBIM O60py,ZLOBaHI/IeM U XHUMHYECKOH HOCYﬂOﬁ;

. MIPOBOJIUTH HECIIOKHBIE XUMUYECKUE OTIBITHI U HAOJIIOICHUS 32 U3MEHEHUSIMUA CBOWCTB
BEIIECTB B MPOIIECcCe UX MPEBPALLEHUI; COOII0IaTh TPAaBUIIa TEXHUKU O€30MIaCHOCTH MTPH
MPOBEJICHIH HAOIIOICHUN U OTIBITOB;

L4 pa3HI/I'-IaTI) 3KCHepI/IMeHTaHBHO KHUCJIOTHI 1 IIIéJ'IO‘-II/I, HOJ'H)SY?ICI) I/IH)II/IKaTOpaMI/I;
0CO3HABaTh HEOOXOIUMOCTH COOTIOIEHUS Mep O€30MaCHOCTH MPU 0OpaIEHUHN C KUCIOTaMHU 1
[IEeJIOYaMH.

. KJIacCU(UIUPOBATH XUMUYECKUE DJIEMEHTHI HA METAJUIbI, HEMETAJUIbI, 3JIEMEHTbI, OKCH/IbI
U TUJPOKCUIBI KOTOPBIX aM(pOTEPHBI, 1 HHEPTHBIE 3JIEMEHTHI (Ta3bl) JIJIsl OCO3HAHUS BAXKHOCTH
YIOPSAIOYEHHOCTH HAY4YHBIX 3HAHUM;

® PpacCKpbIBATb CMBICJ IICPUOIUYCCKOTO 3aKOHA I[ H. Menneneepa

: OIKCHIBAThH M XapaKTepU30BaTh TAOINMUHYIO (HOpPMY MEPUOINIECKON CHCTEMBI
XUMUYECKUX HJIEMEHTOB;



. XapaKTepU30BaTh COCTAB aTOMHBIX SIZICp M paclpeleIeHUe YMCIia JICKTPOHOB TI0
SJICKTPOHHBIM CJIOSAM ATOMOB XMUMHUUYCCKHX 3JICMCHTOB MAJIBIX IICPUOJ0B HepHOHquCKOﬁ
CHCTEMBI, a TAKXKE KaJIUs ¥ KaJIbI[Hs,

. pa3nuyaTh BUIbl XUMHUUECKON CBSA3U: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAJIINYECKYIO;

® I/I306pa)KaTI> QJICKTPOHHBIC (bOpMYJ'IBI BC€IICCTB, O6paSOBaHHBIX XUMHUYCCKUMU CBA3SIMU
pa3HoTro BUAA,

. BBISIBJISITH 3aBUCUMOCTD CBOMCTB BEILIECTBA OT CTPOEHUS €r0 KPUCTAJUIMYECKOMN PEIIETKH
(MOHHOM, aTOMHOM, MOJICKYJIIPHOHM, METATTUYSCKON );

° XapaKTCPpHU30BaTb XUMHUYCCKUC 3JICMCHTLI U UX COCANHCHUS Ha OCHOBC ITOJIOKCHUA
JJICMCHTOB B nepnonnqecxoﬁ CHCTEME U OCOOEHHOCTEH CTPOCHHA UX aTOMOB;

® OIMMCBIBATh OCHOBHBIC MMPCAIIOCBIIKH OTKPBITHA ,}1 n. MGHZ[GJIGGBI)IM NnepruoanvICCKOro
3aKOHa " HGpHOI{H‘ICCKOfI CUCTCMBI XUMHNYCCKUX JJICMCHTOB U MHOFOO6pa3Hy10 HAay4YHYIO
JACATCIIbHOCTD y‘léHOFO;

. XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHUE NIEPUOANYECKOT0 3aKOHA U
IIEPUOIUYECKON CHCTEMBI XUMHUYECKUX 351eMeHTOB 1. 1. Menneneena;

. OCO3HABaTh HAyYHBIE OTKPHITUS KaK PE3yJbTaT AJIUTEIbHBIX HA0I0I€HUI, OIBITOB,
Hay4HOH ITOJIEMHMKH, IPEOJOJICHHS TPYTHOCTEN U COMHEHUM.

. OOBSACHATH CyTh XUMUUYECKUX MPOIIECCOB;
® Ha3bIBATh IIPU3HAKU U YCIOBUS NIPOTEKAHNS XUMUYECKUX PEAKIIHiI;

. yCTaHABJIMBATh NPUHAIEKHOCTh XUMUUECKON PEaKIMK K ONpeAeIEHHOMY TUITY
10 OJHOMY U3 KJIacCU(MKAIIMOHHBIX MPU3HAKOB: 1) 110 YKCITY ¥ COCTaBY UCXOJIHBIX BEIIECTB U
MPOJYKTOB PEAKIUH (PEaKUU COSIMHEHMS, Pa3I0kKEHUs, 3aMeIlleHUsI U 0OMeHa); 2) 1o
BBIJICJICHUIO WJIH TTOTJIOIICHUIO TETIIOTHI (PEaKIuu IK30TEPMUUYECKUE U SHAOTEPMUYECKUE); 3)
110 U3MEHEHUIO CTETIEHEH OKUCIIEHUS! XUMUYECKUX IEMEHTOB (OKHCIUTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKIINN); 4) 0 00paTUMOCTH Tpolecca (peakiuu o0paTUMbIe U

HEOOpaTUMBIE);

. Ha3bIBaTh (PAaKTOPHI, BIUSAIONIME HA CKOPOCTh XMMUYECKUX PeaKIluii;

. Ha3bIBaTh (aKTOPHI, BIUSIOLINE HA CMEIICHHE XUMHUECKOTO PaBHOBECHS;

. COCTABJISITh YPABHEHHMS DJIEKTPOIUTHYECKON TUCCOLMALNNA KUCIIOT, IIEJI0YEH, COJIeH;

MIOJIHBIE U COKPALIEHHBIE HOHHbIE YPaBHEHMsI peaklnii 0OMeHa; ypaBHEHHS OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIINN;

. MIPOrHO3UPOBATH MPOAYKTHl XUMHUUECKHUX PEAKIH 1Mo popMysiaM/Ha3BaHUSIM UCXOIHBIX
BEIIECTB; OMPENEISITh UCXOIHBIE BEeLIeCTBa 10 (GopMysiaM/Ha3BaHUSIM MPOJTYKTOB pPEaKLUu;



. COCTaBJISITh YPaBHEHHS pPEaKIIMii, COOTBETCTBYIOLIUX MOCIEI0BATEILHOCTH («IIETIOUKE))
MpEBpaIICHUI HEOPraHUYECKUX BEIIECTB PA3IMYHbBIX KJIACCOB;

® BBIABJIATH B ITPOLECCE DKCIIEPUMEHTA ITPU3HAKH, CBUACTCIbCTBYIOIINUEC O IIPOTCKAHNN
XUMHYSCKOM pEaKkIuu;

. TOTOBUTH PACTBOPHI { OIpeieIEHHON MacCOBOM J10J1ei pacTBOPEHHOTO BEIIECTBA;

. ONPEACIISTH XapaKTep CPeabl BOAHBIX PACTBOPOB KMCIOT U LIENOUYEH 110 N3MEHEHUIO
OKpAaCK! MHJIUKATOPOB;

° IMPOBOAWUTH KAYCCTBCHHLIC PCAKIIUU, TOATBCPIKAAOIUEC HAJIMIUC B BOAHBIX PACTBOpPAX
BC€IICCTB OTACIBbHBIX KATUOHOB U aHHOHOB.

. OMPENEATh TPUHAIIICKHOCTH HEOPTAaHUYECKUX BEIIECTB K OHOMY U3 U3YUYEHHBIX
KJIACCOB/TPYIII: METAJIBI U HEMETAJUTBI, OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

. COCTaBJIATH (POPMYJIIBI BEIIECTB MO UX HA3BaHUIM;
. ONPEACIISITH BAJICHTHOCTD U CTEIIEHb OKUCIICHHS JJIEMEHTOB B BELECTBAX;
. COCTaBJIATH (POPMYJIBI HEOPTAaHMYESCKUX COCTUHEHHH 110 BAJICHTHOCTSIM U CTETICHSIM

OKHCJICHHS 3JIEMEHTOB, a TaK)Ke 3apsijlaM MOHOB, YKa3aHHBIM B Ta0JIHIIE PACTBOPHUMOCTH KUCIIOT,
OCHOBAHMUU U COJICH;

. OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS! (U3NYECKUX U XMMHUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAJIJIOB U HEMETAJJIOB) U UX BBICIIMX OKCHJIOB, 00pPa30BAHHBIX JIEMEHTaMU
BTOPOT'O U TPETHETO NEPHOJIOB;

. Ha3bIBaTh OOIIME XMMHUECKHUE CBOMCTBA, XapaKTEepHBIE 1JIs IPYII OKCUOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

. Ha3bIBaTh OOIIME XMMHUECKHUE CBOMCTBA, XapaKTepHBbIE JI Ka)K0r0 U3 KJIACCOB
HEOpPraHMYECKUX BellecTB (KUCIOT, OCHOBaHM, coiell);

. MIPUBOJUTH IPUMEPHI PEAKINI, TOATBEPKAAIOIINX XUMHYECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

® OIMPECACIIATL BEIIECCTBO-OKUCIIUTECIIb U BCIICCTBO-BOCCTAHOBUTCIIb B OKUCIIUTCIIBHO-
BOCCTAHOBUTCIIBHBIX PCAKIUAX,

. COCTABIISATH JIEKTPOHHBIN OaslaHC (A1 U3yYEHHBIX PEeaKLUii) 0 MPEUI0KEHHBIM CXeMaM
peaxkLuii;
. MIPOBOJIUTH JTa0OPATOPHBIE OMBITHI, MOATBEPKAAIONINE XUMHUUECKUE CBOMCTBA OCHOBHBIX

KJIaCCOB HCOPraHNMYCCKUX BCUICCTB;

. MIPOBOJIUTH JTAOOPATOPHBIE OIBITHI 1O MOJTYICHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB:
BOJIOPOJIa, KICIOPO/Ia, YIIIEKUCIIOTO Ta3a, aMMHUAKa; COCTABIISATh YPABHEHUSI COOTBETCTBYIOIINX
peaKuui.



Memanpeomemuvie pe3ynbmamol 00yueHUs
Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCAL.
. IPaMOTHO 00OpaIaThCs C BEIIECTBaMU B TOBCEITHEBHOM JKU3HH,

. 0CO3HaBaTh HEOOXOAUMOCTh COOJIIOICHUS IPABUI SKOJIOTUIECKH OE3011aCHOTO
MOBEJICHUS B OKPYKAIOUIEN ITPUPOAHON Cpeie

. MOHUMATh CMBICI U HEOOXOIUMOCTh COOJIIOACHNS IPEANUCAHUH, IPE/IaraeMbIX B
MHCTPYKILHUAX 110 UCTIOIB30BAHUIO JIEKAPCTB, CPEICTB OBI/TIOBOM XUMUH U 1. |

. WCIOJIb30BaTh MIPHOOPETEHHBIC KIIOYEBBIC KOMIIETCHTHOCTH IPHU BBIMTOJIHEHUN
MCCJIEI0BATEIbCKUX MPOEKTOB M0 U3YYEHHUIO CBOMCTB, CITIOCOOOB MOJIYYSHUS U PACTIO3HABAHUS
BEIIECTB,;

. pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPEJCTBA YCTHOTO U
MUCBbMEHHOTO OOIEHUS, IPOSIBIISITh TOTOBHOCTD K YBaKEHUIO MHOW TOUKU 3pEHUs NpU
00CYXJIEHUH Pe3y/IbTaTOB BBIIIOJIHEHHOHN pa0oThI;

. O00BEKTUBHO OIEHUBATh HHPOPMAITHIO O BEIICCTBAX U XUMUUYECKUX MPOIIeccax,
KPUTHYECKH OTHOCUTKCS K TICEBAOHAYYHOW HH(pOpMaIHK, HeT0OPOCOBECTHOM peKiiame,
Kacarolleics UCIO0Ib30BaHUS Pa3JINYHBIX BEILIECTB.

b OCO3HaBaTh 3HAUYCHUC TeOpeTI/I‘-IeCKI/IX 3HaHI/II\/’I JJIA HpaKTquCKOﬁ NCATCIIBHOCTHU
yenoBeKa’,

° OIINChIBATH H3y‘IeHHBIC 06”I)CKTI>I KaK CUCTEMBEI, HpHMerIfI J'IOFI/IKy CUCTECMHOTO aHaJIn3a,
. MIPUMEHSITh 3HAHUSI O 3AKOHOMEPHOCTSX MEPUOINIECKON CHCTEMBI XUMHUYECKHUX

9JICMCHTOB IJIA OOBSICHEHHS U MMpEABHUICHUA CBOICTB KOHKPETHBIX BCIICCTB,

. pa3BUBaTh HH(OPMAILIMOHHYIO KOMIIETEHTHOCTh IOCPECTBOM YIIIyOJIeHUs 3HaHUH 00
VCTOPUU CTAHOBJICHHUS XMMHUECKON HaYKH, €€ OCHOBHBIX MOHATUH, IEPUOJIUYECKOTO 3aKOHA KaK
OJIHOTO U3 BaKHEUIINX 3aKOHOB ITPUPOJIBI, a TAKKE O COBPEMEHHBIX JOCTHKCHUSIX HAYKH U
TEXHUKHU.

BBIHYCKHI/IK MOJIYYHUT BO3BMOXKXHOCTb HAYYUTHCA:

. COCTaBJIATh MOJIEKYJIIPHBIE U TIOJIHBIE MOHHBIE YPABHEHMS 110 COKPAIEHHBIM HOHHBIM
YpaBHEHUSM;
. MPUBOJIUTH MPUMEPHI PEAKIIHU, TOATBEPHKIAIOIIUX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKIY

OCHOBHBIMH KJIaCCaMU HEOPTaHNYCCKUX BCIICCTB,

. MIPOTHO3UPOBATh PE3YNbTAThl BO3IEHCTBUS PA3IMUHBIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKIINN;

. MIPOTHO3UPOBATh PE3YNbTAThl BO3IEHCTBUS Pa3IMUHBIX (PaKTOPOB HA CMEILIEHUE
XUMHUYECKOT'O PAaBHOBECHS.



° IIPOrHO3UPOBATH XUMHUYCCKUE CBOICTBA BEIIESCTB HA OCHOBE X COCTaBa U CTpOCHUA,

. MPOTHO3UPOBATH CITOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIUTEIbHBIC HITH
BOCCTAHOBUTEJIBLHBIC CBOMCTBA C YUYETOM CTETICHEH OKUCIICHHS 3JIEMEHTOB, BXOASIIHNX B €T0
COCTaB,

. BBISIBIIATH CYIICCTBOBAHNE TCHETHYECKOM CBS3M MEXK]y BEIICCTBAMH B PAJY: IPOCTOE
BEIIIECTBO—OKCHI—KHCIIOTa/ TUIPOKCH —COJIb',

® XapaKTCpHU30BaATb 0co0EBIe CBOMCTBA KOHIOCHTPUPOBAHHBIX CCpHOfI M a30THOM KUCJIOT,

. IIPUBOJUTH IIPUMEPHI YPABHEHHUI PEAKIMi, JIEKAIIUX B OCHOBE IIPOMBIIITICHHBIX
CIIOCOOOB IOJIyUYE€HHUsI aMMHUaKa, CEpHOM KUCIIOTHI, UyT'yHa U CTaJlH;

. OIMHMCHIBATh PU3NYCCKUE K XUMUYCCKHE ITPOLIECCHI, SBIISIONIUECS YaCThI0O KPYTOBOPOTA
BEILIECTB B MPUPOJIE;

° OpPraHu30BbIBATH U OCYHICCTBJIATH IIPOCKTHI 11O UCCIICTOBAHUTIO CBOMCTB BCIICCTB,
HMCIOIIUX BAXKHOC MPAKTUYICCKOC 3HAYCHHC.

Jluunocmmuuwie pesyibmanibl 06y’{€H1/l}Z

e CaMocCTOSTEIHHO OOHAPYKUBATh U (POPMYIIUPOBATH YIEOHYIO TPOOIEMY,
OIPEAEIIATh LeNb YUeOHOU JeATEIbHOCTH, BHIOUPATh TEMY IPOEKTA.

e Brigsurath BEpCUHN PCIICHUA HpO6J'ICMBI, 0CO3HaBaTh KOHEYHBIMI pe3yJiIbTar,
BLI6I/IpaTI> N3 IIPEUIOKCHHBIX U UCKATh CAMOCTOSATCIIBHO CPEACTBA JOCTUIKCHUSA
OCIIN.

e CocraBnsaTh (MHIUBUIYaIbHO WIH B FPYIIIE) IUIAH PEIIEHUs TPOOIEMbI

e Paboras no IJIaHy, CBEPATH CBOU JIEHUCTBHSA C 1ICIIbIO ", IIpu HGO6XOI[I/IMOCTI/I,
HCIIPABJIATH OIIMOKH CaMOCTOSITEILHO.

e B nuanore ¢ yunrtenem cOBEpIIEHCTBOBATh CAMOCTOATEIbHO BHIPAOOTAHHBIE
KPUTEPUU OLICHKHU.

e AHanu3MpOBaTh, CPABHUBATH, KJIACCU(PUIIMPOBATH U 00001IaTh (aKThl U ABJICHUS. BBIABIATH

IMPUYIUHBI U CIICACTBUS IIPOCTHIX SIBIICHHI.

e OcyiecTBIsATh CPaBHEHUE, CEPUALIUIO U KJIaCCU(PUKAIUIO, CAMOCTOATEIHLHO BHIOMpast

OCHOBAHHA U KPUTCPUH IJId YKA3aHHBIX JIOTHYCCKHUX onepaunﬁ; CTPOUTH KHaCCI/I(l)I/IKaHI/IIO Ha

OCHOBE IMXOTOMHUYECKOTO JIeJIeHNs (Ha OCHOBE OTPULIAHU).

L4 CTpOI/ITB JIOTUYCCKOC pACCYKACHUEC, BKIIIOYAIOIICC YCTAHOBJIICHUEC NPUYNHHO-CIICACTBECHHBIX

CBS3EN.
e (Co3nmaBaTh CXeMAaTHUYECKHE MOJICTHU C BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

e CoCTaBIATh TE3UCHI, PA3IMYHBIEC BUIbI JIAHOB (IPOCTHIX, CIIOKHBIX M T.IL.).
[TpeoOpa3oBbIBaTh HHGOPMALIMIO U3 OJHOTO BUJA B IPYroi (TabIauIly B TEKCT U IIp.).
6



e BrunThIBaTh BCE YPOBHH TEKCTOBOM MH(pOpPMAIIHH.

e VYMeTb onpenensaTh BO3MOXKHbBIE HCTOUHUKH HEOOXOAUMBIX CBEJICHHUH, IPOU3BOIUTH TOUCK
UH(OPMaLINH, AaHATU3UPOBAThH M OIICHUBATh €€ JJOCTOBEPHOCTb.

e CaMOCTOSITEIbHO OPTaHM30BHIBATh YU€OHOE B3aMMOACHCTBHUE B IpyIIe (OIpeAesaTh 001He
LEeJIH, PACTIPEACTISAThH POJIU, JOTOBAPUBATHLCS APYT C IPYTOM U T.1.).

® B UCKYCCHU YMETb Bbl ABUHYTh aPTyMEHTHI U KOHTPAPTYMEHTHI;

° YUYUTBHCA KPUTUIHO OTHOCUTLCA K CBOEMY MHCHHUIO, C JOCTOMHCTBOM IIPHU3HABAThH
OIIMOOYHOCTH CBOCI'O MHEHUS U KOPPCKTUPOBATH €TO,

®  TIOHUMAs MO3UIIHMIO PYTOro, Pa3inyaTh B €r0 PEYU: MHEHUE (TOUYKY 3pCHHS),
JI0KA3aTeNbCTBO (apryMEHThI), GaKThl (TUIIOTE3bI, AKCUOMBI, TEOPHH);

®  yMETh B3IJISIHYTh HA CUTYAIMIO C HHOM MO3ULIMHU U JOTOBAPUBATHCS C JIFOAbMH HHBIX
HO3UILIUH.

BLIHyCKHI/IK MOJYYMT BO3MOKHOCTb HAYYUTHCA
¢ [IPOBOAUTH €CTCCTBECHHO-HAYYHBIC W COUHUAJIBHBIC U3MCPCHU;
® AHAJM3UPOBATH PE3YJIbTAThHL CBOEH IeITEeILHOCTH U 3aTpavYnBaACMbIX PECYPCOB;

e chopmHpoBaTh UHTEIUIEKTYaIbHbBIE, TPAKIAHCKNE, KOMMYHUKAIIOHHBIE,
MH(OPMaLIMOHHBIE KOMIIETEHIINN;

¢ OBJIAACTb HAYYHBIMHU MCTOJAMH PCHICHUSA PA3JIINYHBIX TCOPECTHYCCKUX U
MPAaKTUYCCKUX 3ala4, YMCHUIMU (bOpMYHHpOBaTL THUIIOTE3bl, KOHCTPYUPOBATD,
IMPOBOAUTE OKCIICPUMCEHTBI, OUCHHUBATH U aHAJIM3UPOBATH MMOJTYYCHHBIC PE3YJIbTAThI,
COITOCTABIIATEL UX C O0BEKTUBHLIMU PCATNAMU KU3HU,

e chopMHpPOBATH HAYYHOE MUPOBO33PEHHUE, OCBOUTH OOIIEHAYYHBIE METO b
(HabnrofeHue, u3MepeHne, YKCIIEPUMEHT, MOJICTTUPOBAHHE).

Il. COLAEPXXAHUE YUYEBHOI'O ITPE/IMETA

Paznen 1. OcHoBHble NOHATHA XUMHH (YPOBEHb aTOMHO-MOJIEKYJISPHBIX
NpeacTaBJIeHU)

ITpenmer xuMuu. XuMHUS Kak 4acTb €CTECTBO3HaHHUA. BemectBa M uX CBOMCTBa.
Yuctple BemecTBa M cMmecd. MeTonbl TO3HaHMUS B XUMHH: HaOJIIOJEHHE, SKCIEPUMEHT.
[Tpuemsbl 6e30macHO paboTHI ¢ 0060pyIOBaHMEM U BenlecTBaMu. CTpOeHUE MIIAMEHH.

Yuctele BemiecTBa U cMecH. CriocoObl OYMCTKY BEIIECTB: OTCTauBaHKe, (PUIbTPOBAHUE,
BBIMIAPUBAHUE, KPUCTAUIM3ALMS, JUCTWLIANMA. Pu3nueckne U XHUMUYECKUE SIBICHHUS.
XnuMuyeckue peaknud. lIpH3HakM XMMHUYECKHMX pPEaKUUU M yCIOBUS BO3HUKHOBEHHMS H
TEYEHMS] XUMUYECKUX PEAKIUH.

ATOMBI, MOJIEKYJBI M HOHBL. DBemecTsa MOJEKYJIIPHOIO M HEMOJIEKYJISIPHOTO
ctpoenusi. Kpucrammueckue u amopdubie BemecTBa. Kpucramumdyeckue pelieTkd: WOHHas,
aTOMHas ¥ MoJeKyysipHas. [IpocTeie U ClI0KHBIE BelecTBA. XUMHUUYECKUHN 2JIEMEHT. MeTalisl
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U HeMmeTauibl. ATOMHas equHuna maccbl. OTHOCUTENbHAs aTOMHas Macca.  SI3bIK XMMMH.
3HaKU XHMMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIECTBA. XUMHUYECKHE
dopmynel. OTHOCHTENBHAS MOJIEKYJIsSIpHAs Macca. KauecTBEHHBIN M KOJMYECTBEHHBIN COCTaB
BellecTBa. Beruncinenust mo xumuyeckuM Gopmysiaam. MaccoBast 0151 XUMHUYECKOTO 3JIEeMEHTa
B CJIO’KHOM BEILIECTBE.

BaneHTHOCTP XUMHYECKHX 31eMeHTOB. OmpenesieHne BAJICHTHOCTU 3JEMEHTOB 10
dopmynam OuHapHbix coenuHeHuid. CocTaBleHHE XHUMHUYECKUX (opMya OHMHAPHBIX
COEIMHEHUH MO BAJICHTHOCTH.

ATOMHO — MOJIEKYJSpDHOE YYE€HHE. 3aKOH COXpaHEHMs Macchl BeliecTB. JKHU3Hb U
nearesnbHocTh M.B. JIoMoHOocoBa. XuMuueckue ypaBHeHUs. THUIIBI XUMUUECKUX PEaKIIUi.

Kucnopon. Haxoxnenue B mpupoze. [lomydyenue kuciopoga B Jlabopatopuul U
MPOMBINUIEHHOCTH. PU3NYecKne M XUMHUYECKHE CBOWCTBAa Kuciopona. ['openme. Okcuubl.
[Tpumenenue kucnopoga. Kpyrosopor kucinopona B npupoze. O30H, asIoTponusi KUCIOPOAa.
Bozayx u ero coctas. 3ammura aTMoc(hepHOTo BO3/IyXa OT 3arpsi3HEHUI.

Bomopon. Haxoxnenne B mnpupone. [lomyuenue Bomopoma B jaboparopuu U
npoMblIUIeHHOCTH. Dusnmyeckue MW XUMUYECKHE CBOMCTBa Bojxopoja. Bomopox —
BOCCTaHOBHUTENb. Mepbl 0e30macHOCTH Tpu padboTe ¢ BogopooM. [Ipumenenune Bogopoaa.

Boga. Metoabl onpezesieHHsi cocTaBa BOJbl — aHAIU3 U cUHTE3. PU3nyeckre CBOMCTBA
BOJIBI. Bo/a B mipupo/ie u criocoObl €e 0YMCTKH. Adparius BOJAbl. XUMHUYECKHUE CBONCTBA BOJIBI.
IIpumenenue Boasl. Boma — pactBoputens. PacTBopumocTs BeliecTB B Bojae. MaccoBas 1071
PacTBOPEHHOT'0 BEUIECTBA.

KonuuectBennble oTHOweHUs B xuMuu. KonmyecTBo BemectBa. Mosab. MonsipHas
Macca. 3akoH ABoraapo. MoispHbld 00beM ra3oB. OTHOCHUTENBbHAs IUIOTHOCTH Ta30B.
OObeMHbIE OTHOILIEHUS Ta30B MPU XUMHUECKHUX PEaAKIIHSIX.

Baxneiimme kiacchl HEOPraHUYECKUX coequHeHnH. OKCUIBI: COCTaB, KiacCu(uKaus.
OcHoBHBIE M KHUCJIOTHBIE OKcHAbl. HomeHnknarypa okcuaoB. PU3NYECKHE M XUMHYECKHE
CBOMCTBA, ITOJIy4EHUE U IPUMEHEHUE OKCUIOB.

I'mapokcunpl. Knaccudukanuss runpokeuaoB. OcHoBanus. CoctaB. Illenoun wu
HepacTBOpUMBbIE OCHOBaHMA. HoMmeHkmarypa. @Pusndeckue ¢ XUMHUYECKHE CBOMCTBA
ocHoBaHMHU. Peakius Heirpanuzanuu. [lonyueHnne u npumMeHeHne OcHOBaHUN. AM@oTepHbIe
OKCHIbI Y TUAPOKCHUJIBL.

Kucnorsl. CocraB. Knaccuduxanus. Homenknarypa. ®dusndeckue M XUMHUECKUE
CBOICTBA KUCJIOT. BBITECHUTENBbHBINA PsAJl METAJUIOB.

Comu. CocraB. Knaccudukanus. Homenknarypa. ®usnyeckue cBOHCTBa coieil.
PactBopumocTh coneil B Boje. XuMuueckue cBoiicTBa cosneil. CriocoObl MOydeHHUs COJIeH.
IIpumeHeHue conei.

I'eneTndeckast CBA3b MEXKy OCHOBHBIMH KJIACCaMU HEOPTaHWUYECKUX COETMHEHUMN.

JNemoncTpanuu. O3HakoMJeHHE C o00pa3laMM MpPOCTHIX M CJIOXHBIX BEIIECTB.
CnocoObl OYHCTKM BELIECTB: KpUCTAIM3aLuUs, AUCTWLLIIMS, XpomaTtorpadus. ONbITHI,
MIOATBEPKIAIOIINE 3aKOH COXPAaHEHUs] MAaCChI BELIECTB.

[Tonydenue u cobupanue KUciaopoa METOA0M BBITECHEHHUS BO3TyXa U BOJIBI.
Omnpenenenue coctaBa Bo3ayxa. Konnekyus Heghmu, KAMEHHO20 Y2isi U NPOOYKMO8 UX
nepepaoomku.

[Tonyuenune Bonopoza B anmnapare Kuna, mpoBepka Boiopoaa Ha YUCTOTY, TOPEHHE
BOJIOpOJia, cCOOMpaHe BOJOPO/Ia METOJOM BBHITECHEHHSI BO3/lyXa U BOJIBI.

Amnanu3 Bojbl. CHHTE3 BOJIBI.

3HAKOMCTBO ¢ 00pa3ilaMu OKCHIO0B, KUCJIOT, OCHOBaHMM U coneil. Helrpanuzamms
IEJI0YM KUCIIOTOU B IIPUCYTCTBUU UHAUKATOPA.

JlaGopaTopHble onbIThbI. PaccMOTpeHne BEIIeCTB ¢ pa3IuYHbIMU (U3HIECKUMU
cBoiicTBamu. Paznenenue cmecu ¢ momMonibio Maraura. [Ipumeps! GU3NYeCKuX U XUMHUYECKUX
ABJICHUN. Peakunu, numroCcTpUpyronue OCHOBHbIE TPU3HAKU XAPAKTEPHBIX PEAKIIVH.
Paznoxenne ocaoBHOTO KapOoHata meau (11). Peakuust 3amernieHust Meu xKeJIe30M.
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O3nakomiieHHE ¢ 00pa3laMH OKCHJIOB.

BsaunmoneiictBre Bogopoaa ¢ okcuaom meau (11).

OnbIThI, MOATBEPKIAIOLIME XUMUYECKUE CBOWCTBA KUCIIOT, OCHOBAaHUI.

IIpakTuyeckue padoThl

o [IpaBuia TexHUKH O€30MACHOCTU IPU pabOTE B XUMUYECKOM KaOMHETe.
O3zHakoMyieHHE ¢ 1a00paTOPHBIM 000PYIOBAHUEM.

e OuncTKa 3arpsA3HEHHON IOBaPEHHOMN COJIH.

e [lostyueHue 1 cBOICTBA KHUCIOPOIa

e [TonyueHnne BOJOpOAA U U3yYEHUE €r0 CBOKCTB.

e [I[puroroBiieHrEe paCTBOPOB COJIEH C ONMPEIeTEHHON MacCOBOM JOJIei
PacTBOPEHHOIO BEILIECTBA.

e PerieHne skcnepuMeHTaIbHBIX 3a1a4 10 TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHEHUI.

Pacuernsbie 3apaun:

Brranciienne OTHOCUTEIHHON MOJIEKYIISIPHON MacChl BEMIECTBA 110 (OpMYIIE.
Bbluncienrie MacCOBOM JI0JIM 3JIEMEHTA B XUMUYECKOM COEIMHEHHUH. Y CTAHOBJICHUE
npocreinield (opMyITbl BEIECTBA IO MACCOBBIM JOJISIM JIEMEHTOB.

Haxoxienne MaccoBol 01 pacCTBOPEHHOIO BEILIECTBA B pacTBOpE. Brrunciienne Macchbl
PacTBOPEHHOTO BELIECTBA U BOJBI I IPUTOTOBJIEHUS pacTBOPa ONpeAeIEHHON KOHIEHTPALIUU.

OOBbEMHBIE OTHOILIEHUS Ta30B MPH XUMHUYECKHUX PEAKIIHIX.

Brruuciienus mo XuMHYECKUM YpPaBHEHHUSIM MacChl, 00bEMa M KOJIMYECTBA BEIIECTBA
OJIHOTO M3 MPOAYKTOB PEaKIIMH [0 Macce UCXOIHOTO BEUIeCTBa, 00BEMY UITU KOJIUYECTBY
BEILECTBA, COACPKALIETO ONPEIEIEHHYIO JOII0 TPUMECEH.

Paspnean 2. [lepnoanyeckuil 3aK0H M NePUOANYECKAS CHCTEMAa XUMHUYECKHX

3nemenToB .. Menneneea. Ctpoenue aroma.

[TepBble MOMBITKM KIACCU(PUKAIMM XUMHUYECKHX 3JeMeHTOB. [loHsTHe O rpymmax
CXOIHBIX 3JeMeHTOB. EcTecTBeHHBbIE ceMeHCTBa IIEJOYHBIX METAJIOB M TaJOT€HOB.
biaroponnsie rasel. Ilepuonumueckuit 3akon [[.M.Menzaeneesa. Ilepuoauueckas cucrema Kak
€CTECTBEHHO — HaydHOe KilaccU(PUKalusi XUMUYECKUX OdJeMeHTOB. Tabnuunas ¢dopma
OpEeJCTaBICHUs  KIacCCUPHUKAIMU  XUMHYECKUX  dieMeHToB.  CTpykTypa  TaOIMIbI
«Ilepuonnueckas cuctema xumuueckux snemeHTo J.M. MenneneeBa» (kopotkas ¢popma): A-
u b- rpynmsl, nepuonel. @U3HYECKHI CMBICI IOPSAKOBOIO 3JIEMEHTA, HOMEpa IEpUOJa,
HOMeEpa IPYIIIbI (U1 JIEMEHTOB A-TpyII).

CrpoeHue aToMma: sIpo M 3JIEKTpoHHas 06onouka. CocTaB aTOMHBIX Jep: IPOTOHBI U
HelTpoHsbl. M30TOmBI. 3aps aTOMHOTO S1pa, MacCOBOE YUCIIO, OTHOCUTEIbHAS aTOMHAs Macca.
CoBpeMeHHas HOpMYTUPOBKA MOHATHS «XUMHUYECKUN JIEMEHT.

DOnekTpoHHas 000JI0YKa aToMa: MOHATHE 00 SHEPreTHYeCKOM YpOBHE (3JIEKTPOHHOM
cloe), ero €MKOCTH. 3aloJIHEHHME JJIEKTPOHHBIX CJIOEB Yy aTOMOB 3JIEMEHTOB IEPBOIO —
TpeTbero nepruooB. CoBpeMeHHast POpMyTUPOBKA MEPHUOTUIECKOTO 3aKOHA.

3HaueHue nepuoaudeckoro 3akoHa. Hayunsle npoctwkenuns .M. Menneneesa:
UCIIPABJIEHUE OTHOCHUTEIBHBIX AaTOMHBIX MacC, MpeACKa3aHue CYIIECTBOBAHUS HEOTKPBITHIX
AJIEMEHTOB, MEPECTAHOBKM XMMMUYECKHX JJIEMEHTOB B IEepUOAMUYECKO cucteMme. JKu3Hp H
nestenbHOCTh J[.M. Menneneena.

JdemoHcTpaumuu:

®u3nyecKue CBOWMCTBA IIETOYHBIX METAUIOB. B3amMoIeicTBHE OKCHUIOB HATpHS,
marHusi, ¢ochopa, ceppl € BOAOH, HCCICIOBAHWE CBOMCTB IMOJYYEHHBIX MPOJIYKTOB.
B3aumopeiictBue Hatpus W Kanus ¢ BOAOW. @Du3nueckWe CBOWCTBA TaJIOT€HOB.
B3aumoseiicTBre amtOMUHHUS ¢ XJIOPOM, OPOMOM U HOJOM.

Pazgen 3. CTpoenne BemecTna.



DNEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JeMEHTOB. OCHOBHBIE BHJIbI XUMHYECKOM
CBSI3U: KOBAJICHTHAs HETIOJISIPHAS, KOBAJICHTHAs MMOJISpHAs, HOHHAs. BaleHTHOCTh JIEMEHTOB B
cBeTe OJeKTpoHHOU Teopun. CreneHb okucienus. I[IpaBuna omnpeneneHusi CcreneHen
OKHCJIEHHS DJIEMEHTOB.

JdemoHcTpaumu:

CormoctaBnenne (U3UKO-XMMUYECKUX CBONCTB COCAMHEHUH C KOBAJECHTHBIMU U
HOHHBIMHU CBSI3SIMH.

M. TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O ITPEAMETA

No Kon Jara
yp W4ec | MPOBEICHUS YpPOKa
Paznen/Tema 3ausaTus
OKa TBO
Jaco
B IIman ®dakt

T'JIABA 1. ITIEPBOHAYAJIbHBIE XUMWYECKUE ITOHATUA

1 [IpeaMeT XUMHUH. 1 05.09

2 IMpaxtnueckas pabota Nel.Ilpuemsr Oe3onacHoit 1 06.09
paboThI ¢ 060PYIOBaHUEM U BELIECTBAMH.
CTpoeHue TIaMEHH.

3 YucThle BEIIECTBA U CMECH. 1 12.09

4 I[Tpaktuueckas pabora Ne 2. Ouncrka 1 13.09
3arpsi3HEHHON NIOBapEHHOM COJIN.

5 ®du3nuecKre U XUMUYECKHE SIBIICHHUS. 1 19.09

6-7 | Atomml, MOJIEKYJIbI Hu HOHBL. | 2 20.09

KpI/ICTaJ'IJ'II/I‘-IeCKI/IG PECHICTKU

8 [TpocThIe U CIIOKHBIE BEIECTBA. 1 26.09

9 Xumnueckuii diement. OtHocurenbpHast| 1 27.09
aToMHasg Macca. 3HaKH.

10 3aKk0oH MOCTOSHCTBA COCTaBa BellecTBa.| 1 03.10
Xumuaeckue GopMyITbL.
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11 | MaccoBas noas 04.10
12 | BaneHTHOCTH 10.10
13 | CocraBieHne XUMHYECKUX (HOPMYJIL. 11.10
14 | ATOMHO-MOJEKYJSPHOE YUCHHE. 17.10
15 | 3akoH coXpaHEHHs MACCHI. 18.10
16 | Xumuyeckue ypaBHEHHS 24.10
17 Peakmusa COEIMHEHUA Peaknusa 25.10
pasiiokeHus Peakius 3aMerneHns
18 | IloBropeHwme U 06OOUIICHHE TEMBI. 07.11
19 | KonrponbHas pabora Nel. 08.11
[epBoHaYaIbHBIE OHSATHS.
I'JI1.2 KUCJIOPO/I. TOPEHUE.
20 Kucnoponr B mpupome. Pusuueckue 14.11
cBoiictBa. [lonydeHnue kucnopoza.
21 | XuMudeckne  CBOWCTBA  KHCJIOPOJA. 15.11
Okcunel. [Ilpumenenue kuciopona.
22 | Ilpaktudeckast pabora Ne3. IMomyuenue 21.11
KHCJIOPOJIa M M3y4YEHHE €r0 CBOMCTB.
23 | Oson 22.11
24 | CocraB BO3ayXa. 28.11
25 | Topenwue BelmecTs. 29.11
26 | O6oOIIEeHHE TEMBI. 05.12
27 | KourponbHast pabora Ne 2. Kuciopoj. 06.12
TJ1.3 BOJIOPOJI,
28 | Bomopon B mnpupoxe. Bomopony - 12.12
XHUMHYECKUM  3JIeMeHT. Du3udeckue
cBoiicTBa BoJiopoja. [lonyuenue.
29 | XuMuueckHe  CBOMCTBA  BOJOPOJA. 13.12
IIpumenenue.
30 | Ipakruueckas pabora Ned. IMoiyueHue 19.12
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BOJIOPOJIA M M3YYCHHE €T0 CBOWCTB.

I')I.4 BOOA.PACTBOPBI.
31 | Bona. 20.12
32 | CeolicTBa BOJIHI. 26.12
33 | Boga — pactBopurens. PacTBopsbl. 27.12
34 Pewenue 3anay. 16.01
35 | Ipakrtuueckas pabora Nes. 17.01

[IpuroroBnenue pacTBOpOB c

OIPEEICHHON MacCoBOHI JI0JIen

PacTBOPEHHOIO BEIECTRA.

I'J1.5 KOJIMYECTBEHHBIE

OTHOIIEHHMA B XUMHUA.
36 | Mous. Monsipaast Macca. 23.01
37 | Boluncnenus o XUMUYECKAM 24.01

ypaBHEHHUIM
38 | 3akon ABoraapo. MomsipHblil 00BeM. 30.01

I'J1.6 OCHOBHBIE KIJIIACCBI

HEOPI'AHMYECKUX

COEJIMHEHUH
39 | Okcuast 31.01
40 | Okcuasl 06.02
41 | T'mapokcumsl. OCHOBaHWMS. 07.02
42 XuMHUYECKUE CBOMCTBA OCHOBAHUM. 13.02
43 | Peaknuu oOMeHa 14.02
44 AMdoTepHbIE OKCHIBI M THIPOKCHIIBI. 20.02
45 KucnoTsl. 21.02
46 | XuMHUECKHE CBOMCTBA KHUCIIOT. 27.02
47- | Conu. 28.02
48

06.03

49 | I'emetrueckast CBSI3b MEXKIY KIIaCCaMH. 07.03
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50 IMpakTuyeckass pabora Ne7. Perenue 13.03
OKCIIEPUMCEHTAIBHBIX 3a7ad II0 TeMe
«OCHOBHBIE KJIAaCChl HEOPTaHUYECKUX
COEJTMHEHUIN.

51 | TloBrOpeHHE TEMBI. 14.03

52 | KoutponsHast pabora Ne3. OcHOBHBIE 20.03
KJIaCChl HEOPTAaHMUECKUX COCTMHCHU.
I'JI.7 CTPOEHUE ATOMA U
[IEPUOJIMYECKHNI 3AKOH

53 | Knaccuduxarms XUMHYECKUAX 21.03
3JICMEHTOB.

54 | Ilepuoanueckuii 3aKOH 03.04
Hd.N.Menneneena.

55 | Ilepnognyeckass TaOnHIa XUMHYECKHX 04.04
3JIEMEHTOB.

56 | Crpoenue aToma 10.04

57 Pacnpenenenue 3JEKTPOHOB o 11.04
SHEPreTHYECKUM YPOBHSIM

58 | 3HaueHnme NEPHOOUYECKOTO  3aKOHA 17.04
Kuzup u JIEITEILHOCTD
JI.11.Menneneena.

59 Konutponbehas pabora Ned. Crpoenue 18.04
aroma. [lepuonnueckuii 3aKoH.
I'J1.8 CTPOEHUE BEIIECTB.
XUMHNYECKAS CBA3b.

60 | DAEKTPOOTPHUIATENTFHOCTh XUMHUYECKHX 24.04
AJIEMEHTOB.

61 OCHOBHBIE BUIbI XUMHUYECKOM CBS3H. 25.04

62 CTerneHb OKUCIICHUS. 02.05

63 | OKHCIIUTEITEHO-BOCCTAHOBUTEIHHBIE 15.05
peaxiuu.

64- | Wtorosas KOHTpOJbHAs paboTa. 16.05

65

22.05
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66- | IloBopenue. 23.05

68
29.05

30.05

B cootBercTBUM ¢ KaneHnapHbIM yueOHbIM rpadukom MBOY Tammoseposckoii COL,
pacnycaHieM YPOKOB Ha U3y4CHUE XMMHUU B 8 Kilacce BBIIEIICHO 249 B Heelo. B cBsi3u ¢
Npa3HAYHBIMU JTHSIMU ¥ IEPEHECEHHBIMU BBIXOJHBIME JHIMU «O NMEpEHOCE BBIXOAHBIX JTHEH B
2023 roay» mpou30IUI0 YIUIOTHEHHE yueOHOro Marepuaia 1o 68 yueOnbix yaca. HemocraTtok
y4eOHOro BpeMeHH OyZeT KOMIICHCHPOBAH IIyTeM HHTETPALUH TEM Kypca.
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COI''TACOBAHO

IIpotoxon 3acenanus
METOIUYECKOI'0 COBETA
MBOY Tannoeeposckas COLL
0T_26.08.2022r Ne_1
%j ~  /HukoHosa H.P./
aioaruck pykooaurens MC
v
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