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IHHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo xumuM ais oOydarolmuxcs 8 KJIACCOB COCTaBJIEHA Ha OCHOBE TpeOoBaHMU K pe3yjibTaTaM OCBOEHUS
OCHOBHOI 00pa30oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs, MPEICTaBICHHbIX B DenepalibHOM TOCYJIapCTBEHHOM
00pa3oBaTeIbHOM CTaHJApTE OCHOBHOI'O OOIIEro 00pa3oBaHus, ¢ YUETOM pachpeesiEHHBIX M0 KJlaccaM MpPOBepsSEeMbIX TPeOOBaHUMN K
pe3ysibTaTaM OCBOEHHMS OCHOBHOM 00pa30BaTelIbHOM MHpOrpaMMbl OCHOBHOTO OOIEro oOpa3oBaHUS U 3JEMEHTOB COJEp)KaHus,
MPEJICTABICHHBIX B YHHBEPCAILHOM KOAU(DUKATOpPE IO XHMHUHU, a TaKke Ha OcHoBe [IpumepHO#l mporpamMmbl BOCHHTAHUS
oOyyaromuxcs NpHU TMOJYyYEHUH OCHOBHOTO oOmiero oOpa3oBanus U c yu€toM KoHIenuuu mpenonaBaHus y4eOHOTO NpeaMeTa
«Xumus» B 00pa3oBarenbHbIX opranu3anusax Poccuiickoit deaepannu, peaiu3yOIMUX OCHOBHBIE 00111e00pa30BaTeIbHbIE MTPOTrPAMMBI
(ytB. Pemennem Komneruu Munnpocsemenus Poccuu, nmpotoxoi ot 03.12.2019 N T1K-48H).

OBIAA XAPAKTEPUCTHKA YYEBHOI' O IIPE/IMETA « XUMHUA»

Bxrnaa yuebHoro npeamera «XuMus» B IOCTHDKCHHE II€JIed OCHOBHOTO 00I1ero 00pa3oBaHusi 00YCIOBJIEH BO MHOTOM 3HAYEHUEM
XUMUYECKOW HAyKd B TO3HAHUHM 3aKOHOB MPHUPOIbI, B PAa3BUTHH MPOU3BOAUTEIBHBIX CHJI OOIECTBa M CO3JaHUU HOBOW 0a3bl
MaTEepUAIIbHON KYJIbTYPBI.

XUMHSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PaclpoCTpaHuia CBOE BIUSHUE HA BCE 00JIACTH YEIOBEUECKOTO CYIIECTBOBAHUA,
3a/1aja HOBOE BUJICHUE MHPA, CTala HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOW KYJIBTYPhI, HEOOXOAMMBIM yCIIOBUEM KU3HU OOIIECTBA!
3HAHME XUMHHU CITY>KMT OCHOBOM 17151 YOPMUPOBAHUSI MUPOBO33PEHHUS YEJIOBEKA, €0 MPEICTABICHUI O MaTeprUaIbHOM €AMHCTBE MUDA;
BKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUH U 00 SBOJIOLUU BEIIECTB B MIPUPO/IE;
COBpPEMCHHAs XHMHS HallpaBleHAa Ha pEHICHUE TJIOOAIBHBIX NPOOJIEM YCTOWYMBOTO pPa3BUTHS YEJIOBEYECTBA — CHIPHEBOA,
HHEPreTUYECKOM, MUILIEBOM U IKOJIOTMUECKON 0€30MacHOCTH, TPOOIIEM 3paBOOXPAHEHUS.

B ycnoBusx Bo3pacraroiiero 3Hau€HHUs XMMUU B KU3HU OOILECTBA CYIIECTBEHHO MOBBICHIIACH POJIb XMMHUYECKOTO OOpa3oBaHUS.
B nnane conmanuzanuu OHO SIBJISETCS OJJHUM U3 YCIOBHMA (POPMUPOBAHUS MHTEIJIEKTA TUMYHOCTH U TADMOHUYHOTO €€ pa3BUTHA.

CoBpeMEHHOMY 4YEJIOBEKY XHMHMUYECKHE 3HAHUS HEOOXOAMMBI JUIsl MPUOOpPETEeHHs OOIIEKYJbTYPHOIO YPOBHS, IO3BOJISIOIIETO
YBEPEHHO TPYAUTHCS B COLIMYME M OTBETCTBEHHO y4acTBOBaThb B MHOTOOOpa3HOM KM3HU OOIIECTBA, ISl OCO3HAHUS Ba)KHOCTH
Pa3yMHOT0 OTHOILIEHHS K CBOEMY 3/I0POBBIO U 3I0POBBIO APYTHUX, K OKPYKAIOIIEH MPUPOTHON cpele, JUIisl TPaMOTHOTO TTOBEJEHUS MPH
WCIIOJIb30BaHUU PA3JIMYHBIX MATEPUAIOB U XUMUUYECKUX BELIECTB B IOBCEIHEBHOW KU3HHU.



Xumunyeckoe o0Opa3oBaHHE B OCHOBHOM LIKOJIE SIBISIETCS] 0A30BBIM 110 OTHOILUEHHUIO K CHCTEME OOLIEro XMMHUYECKOro 00pa30BaHUs.
[ToaTOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEaU3yeT MPHUCYIIHe O0IIeMy XUMUYECKOMY OOpa30BaHHUIO KIIIOUEBbIE IEHHOCTH,
KOTOpBIE OTpPa)XaroT I'OCyJapCTBEHHbIE, OOIIECTBEHHbIE M HHIWBUIYaJbHbIE MOTPEOHOCTU. DTUM OMpPENENIeTCs CYIIHOCTh OOIIei
CTpaTeruu oOy4eHHUsI, BOCIIUTAHUS U PA3BUTUS 00YUAIOIIMUXCS CPECTBAMU YyUEOHOTO IpeMeTa « XUMUs.

Hzyuenue mpenmMera: 1) crmocoOCTBYeT peain3aliid BO3MOXKHOCTEH IJIsi caMOpa3BUTUSA U (POPMUPOBAHUS KYJIbTYpPbI JIUYHOCTH, €&
oOuieil u GyHKIIMOHATBHON TPAMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMHUPOBAHHE MBIILJICHHUS U TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB,
HABBIKOB HX CAMOCTOSITEIbHOW y4eOHON NeATeNbHOCTH, SKCIEPUMEHTAIbHBIX W HCCIENOBATEIbCKUX YMEHMM, HEOOXOAMMBIX Kak
B MTOBCETHEBHOM )XM3HU, TaK U B MPOGECCHOHAIBHON JAESTEABHOCTH; 3) 3HAKOMUT CO CHEIU(PUKON HAYYHOTO MBIIIUICHUS, 3aKIabIBAET
OCHOBBI LIEJIOCTHOTO B3IJIs[a HA €AUHCTBO MPUPOJBI U YEJIOBEKA, ABJISIETCSI OTBETCTBEHHBIM 3TAllOM B (POPMUPOBAHUM €CTECTBEHHO-
HAy4YHOW IPaMOTHOCTH MOJPOCTKOB; 4) crmocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
IPHUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHNE IKOJIbHUKOB.

HasBanHble HampaBieHuss B OOy4YeHHMM XHUMHUHU OOECIEUMBAIOTCS CHEIU(PUKON COAep>KaHUs MpeaMeTa, KOTOPBIA SIBISETCS
Mearoruuecky alanTUPOBAaHHBIM OTPaKeHUEM 0a30BOM HAYKH XMMHH Ha ONIPEIeTIEHHOM dTare e€ pa3BUTHS.

Kypc xumun 0CHOBHOM HIKOJIbI OPUEHTHPOBAH HA OCBOCHHE 00YYAIOUMHUCA OCHOB HEOPTaHUYECKON XUMHUHN U HEKOTOPHIX TMOHSITHIA
Y CBEJCHUH 00 OTNIEIbHBIX 00BEKTAX OPraHUYECKON XUMUHU.

CTpykTypa conepkaHusi npeameTa cpopMUpoBaHa HA OCHOBE CUCTEMHOIO MOJIX0/a K ero u3yueHuto. ComeprkaHue CKiIaibIBacTCs U3
CUCTEMBI TIOHSITHI O XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI IOHATHI 0 XUMHYECKOU peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl 10 NPUHLUITY IIOCIEAO0BATEIBHOIO Pa3BUTUS 3HAHUN HA OCHOBE TEOPETHUYECKHUX MPEICTABICHUN Pa3HOTO YPOBHS:
ATOMHO-MOJIEKYJISIPHOTO YYE€HHMS KaK OCHOBBI BCETO €CTECTBO3HAaHMS, ypoBHs llepumommueckoro 3akona JI. M. MennpeneeBa kak
OCHOBHOT'O 3aKOHA XWMHUH, YICHHUS O CTPOCHHUU aTOMa M XMMHYECKOU CBS3H, MPEICTABICHUN 00 IJIEKTPOJUTHUECKON TUCCOIMAIINU
BEIIECTB B PacTBOpax. TeopeTHuecKue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB,
Pa3BUBAIOTCS TOCJIEA0BATEILHO OT OJHOTO YPOBHS K APYrOMY, BBINONHSS (YHKIMH OOBSICHEHUS M IPOTHO3UPOBAHMSI CBOMCTB,
CTPOEHUS U BOBMOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOJTYUYCHHS U3y4aeMbIX BEIIECTB.

Takast opranuszanusi cofep>kKaHus Kypca CIocOOCTBYET MPEACTABICHUIO XUMHUYECKOM COCTaBIAIONIEH HayyHOM KapTHHBI MHpa B
Joruke €€ CHCTeMHOW mpupoabl. TeM cambiM 00€CleynMBaeTCd BO3MOXHOCTH (DOPMHUPOBAHMS y OOYyYarOUIUMXCsl LIEHHOCTHOTO
OTHOILICHHS] K HAYYHOMY 3HAHUIO U METOJAaM MO3HAaHWA B Hayke. BaxXHO Takke 3aMeTUTh, YTO OCBOCHHUE COJEpKaHMs Kypca
MIPOUCXOJUT C MPUBJICUCHUEM 3HAHHUI M3 paHEE U3YUEHHBIX KypcoB: «OKpyxkawomuii Mup», «buonorus. 5—7 knacce» u «Pusuka. 7
KJIACC».



HEJIH U3YYEHUA YYEBHOI O IIPE/IMETA «XHMHA)»

K HampaBiieHuio mepBOCTENEHHON 3HAYMMOCTH MPU peau3alui 00pa3oBaTeNbHBIX (QYHKUUN mpeameTa «XUMHs» TPaIUIMOHHO
OTHOCST (OPMUPOBAHME 3HAHUNA OCHOB XHMMHMYECKOM HAyKM Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JESITEIFHOCTY YEJIOBEKa M KaK OJHOTO M3 KOMIIOHCHTOB MHPOBOU KYJIbTYpPBI. 3ajada mpeaMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMBI
XUMHYECKUX 3HAHUA — BaXXHEHIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETHUECKUX TIOJOKEHHM, JOCTYMHBIX OO0O0OIIeHUH
MHUPOBO33PEHUECKOT0 XapaKkTepa, si3bIKa HAyKH, 3HAHUNH O HAyYHBIX METOJAaX M3YyYeHHUs BEUIECTB U XMMHUYECKUX pEaKlui, a Takke B
(GbOpMUPOBAaHNN W Pa3BUTHA yYMEHHA W CHOCOOOB JCSTEIHLHOCTH, CBS3aHHBIX C IUIAHUPOBAHUEM, HAOIIOJICHUEM U IPOBEICHUEM
XHUMHAYECKOTO SKCIIEPUMEHTA, COOITIOJICHUEM TPaBUII 0€30IacHOTO 0OpaIIeHus ¢ BEIIECTBAMH B IOBCEHEBHOM KHU3HH.

Hapsiny ¢ aTuM nenu usydeHus npeaMera B MporpaMme YTOYHEHBI M CKOPPEKTHPOBAHBI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME
OCHOBHOT0 001ero oopazoanusi. CeronHs B 00pa3oBaHUU 0COOO0 3HAYMMOW MPU3HAETCS HAMPABICHHOCTh OOYYECHHS Ha Pa3BUTHE U
caMOpa3BUTUE JUYHOCTH, (POPMUpOBaHUE €€ HMHTEUIEKTa W o0meil KyibTypbl. OOydeHHE YMEHHIO YYUTHCS M TPOJOJDKATH CBOE
o0pa3oBaHKUe CaMOCTOSITEIbHO CTAHOBUTCS OJTHOM U3 BaKHEHIIMX (PYHKIMH y4eOHBIX MPEAMETOB.

B ¢Bsi3u ¢ 3TUM 1puW U3yUEHUU NMPEAMETa B OCHOBHOM IITKOJIC JOMUHUPYIOIIEE 3HAUCHUE MPUOOPEITH TAKKUE [IEJH, KaK:

dbopMUpOBaHUE HHTEIUICKTyaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYIHHUYECTBY, CaMOCTOSITCIHHOMY
MPUHATHIO PEIICHUH, CIIOCOOHON aanTHPOBATHCS K OBICTPO MEHSIFOIIUMCS yCIIOBHUSIM JKU3HU;

HANpPaBIECHHOCTh OOy4YeHHUS Ha CHUCTEMATHUYECKOE MPHUOOIICHHE YYaIIMXCS K CaMOCTOSITETbHOW TMO3HABaTENbHOW NESTENLHOCTH,
HAYYHBIM METOJIaM TI03HAHUS, (POPMUPYIOITUM MOTHUBAITUIO U PA3BUTHE CTIOCOOHOCTEH K XUMHUH,

o0ecrieueHre yCIIOBUM, CIOCOOCTBYIOIIMX HPUOOPETEHHIO OOYYAIOUIUMUCS OIbITa Pa3HOOOPa3HOW NEATENbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIOIUX YHUBEPCAIbHOE 3HAYCHUE JUIS Pa3IUMYHBIX BHUJIOB
TCSITEITLHOCTH;

dbopMupoBaHue yMeHUI OOBICHATH U OLIEHUBATH SIBJICHUSI OKPY)KAIOIIET0 MUpPa HA OCHOBAaHHWM 3HAHWUW M OMBITA, MOTYYCHHBIX MPH
W3YYCHUU XUMUU;

dbopMupoBaHue y 0OydYarONIMXCS TYMAaHUCTUYCCKMX OTHOIICHHWN, MOHMMAHUS IICHHOCTH XWMWYCCKUX 3HAHWMA IS BBIPAOOTKH
HKOJIOTHYECKH 1IeJIECO00Pa3HOTO TIOBE/ICHUS B OBITY U TPYAOBOH JCATEIHHOCTH B IIENISIX COXPAHEHUS CBOETO 3/I0POBBS U OKPY KAIOIIEH
MIPUPOTHON CPELBI;

pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX
IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPOQWIIS U HAPABICHHOCTH JATBHEUIIIETO O0YUCHHSI.



COJAEP)KAHUE YYEBHOI'O IIPEJMETA

IlepBoHaYanbHbIE XMMUYECKHE MOHATHUS

IIpeamer xumuu. Ponbs xumuu B XKu3HM 4esoBeka. Tema u BemiectBa. duznyeckue CBONCTBA BEHIECTB. ATPEraTHOE COCTOSIHHUE
BemecTB. [loHsATHE 0 METOMaX MO3HAHUS B XUMHH. XUMUS B CHCTeMe HayK. UncTeie BemecTBa u cMecu. CrocoObl pa3aesieHus] CMeCceH.

ATOMBI U MOJEKyJbl. XUMUYECKHE eMEHTbl. CHMBOJIBI XMMUYECKHUX 3JIEMEHTOB. IIpocThie M cllokHBIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢opmyna. BameHTHOCTh aTOMOB XMMHYECKUX 3JEMEHTOB. 3aKOH TOCTOSHCTBA cocTaBa BemlecTB. OTHOCHUTETbHAs
aToMmHast Mmacca. OTHOCUTENbHASI MOJIEKYJIsIpHAst Macca. MaccoBasi JOJIsl XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

®u3nyeckue U XUMUYECKUE SIBICHMS. XUMUYECKas peakuus U €€ NpU3HAKU. 3aKOH COXPAHEHHUs MAcChbl BELIECTB. XUMHUYECKHUE
ypaBHeHus. Knaccudukamus XuMUUeCKUX peakinid (COeTMHEHNs, Pa3I0KEHHUs, 3aMeIlIeHUsI, OOMEHA).

XUMUYECKUI HKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYAOH, ¢ MpaBMUiIaMu paboThl B JIAOOPATOPUH U MPpUEMaMH OOpaIleHUs C
nabopatopHbiM 000pYJIOBAaHUEM; HU3YUYCHHE M OMNHCAHHUE (PU3NYECKUX CBOWMCTB OOpPA3IOB HEOPTaHWYECKUX BEIIECTB; HAOIIOICHHE
¢u3nueckux (TMIaBIeHUE BOCKA, TASHUE JIbJIa, PACTUPAHKUE caxapa B CTyNKe, KHTICHUE U KOHACHCAIMS BOJbl) U XUMHYECKUX (TOpEeHUE
CBEYM, IMPOKAIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCJIOTOW) SIBJICHMIA, HAOIIOJEHHE M OINMUCaHHE MPU3HAKOB
MPOTEKaHUsI XUMHUYECKUX peaKIuil (pa3lioKeHHe caxapa, B3aUMOJEWCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapuisi, paslioKeHHE
ruapokcuaa meau(ll) mpu HarpeBanuu, B3ammojencTBue xene3a ¢ pactBopoM conu memau(ll)); m3ydenume crmocoOGoB pasaeneHus
cMmeceil (C MOMOIIbI0 MarHura, (GUILTPOBAHUE, BHIMAPUBAHUE, NUCTWLISAIUSA, XpoMarorpadus), MPOBEJACHUE OUYMUCTKU MOBAPEHHOM
COJIM; HAOJIIOICHUE U OMMCAHME PE3YJIbTATOB MPOBEACHUS ONBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacCChl; CO3/IaHUE MOJENEN
MOJIEKYJT (IIIApOCTEPIKHEBBIX).

Bakneime npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cMmech razos. CocraB Bo3ayxa. Kucnopoa — sneMeHT u mpocroe BemecTBo. HaxoklieHune Kuciopoaa B MPUPOJE,
¢u3nueckue U XuMHUUeckue cBoicTBa (peakiuu ropenusi). Okcunsl. [Ipumenenne kucnopona. CrocoObl MONMyYEHHUS KHCIOpoaa B
nabopaTopuu U MpoMbIieHHOCTH. KpyroBopoT kucnopoza B mpupoae. O30H — auioTporHas MOAUGUKAIIHS KUCIOPOIa.

TennoBoit 3pPexkT XUMHUUECKON peaklKi, TEPMOXHUMHUYECKUE YPaBHEHUS, IK30- U SHAOTEPMUYECKHE peakiuu. TOMIuBo: yroib u
MeTaH. 3arps3HeHNEe BO3/lyXa, yCHUICHUE TAapHUKOBOTO 3¢ (dekTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — snemenT u mpoctoe BemiecTBo. Haxoxkmenne Bogopoaa B mpupoae, Pu3ndeckrue U XUMUYECKUE CBOWCTBA, MPUMEHEHNE,
cnoco0bl nosy4yeHusi. Kucinotel u conm.

KonnuecTBo BemectBa. Moisb. Mossipaas macca. 3akoH ABoraJipo. MossipHblif 00bEM ra30B. Pacu€Tbl o XUMHUYECKUM YPABHEHHSIM.



dusnyeckue cBOWCTBAa BOAbL. Boma xak pactBopurens. PacTBopbl. HachlllieHHBIE M HEHACHIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH
BELIECTB B Boje.MaccoBasi J0Js BEllecTBa B pacTBOpe. XUMHUYECKUE CBOMcTBa BOoAbl. OcHOBaHMs. Posb pacTBOpoB B IpHUpOJAE U B
KU3HU 4yesnoBeka. KpyroBopoT BoJibl B IpUpoJie. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OUMCTKA HPUPOIHBIX BO.

Knaccuduxanus neopranmueckux coeauHenuit. Oxcuabl. Knaccudukanus okcumoB: coieoOpasyroiiue (OCHOBHBIC, KHUCIOTHBIE,
amboTrepHble) U HecojeoOpasyromme. HomeHknarypa okcumoB (MexayHapoaHas U TpuBUaibHas). Du3nyuecKkue U XUMHUYECKHE
CBONCTBA OKCUJOB. [lonmyueHne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHM: MIENOYM U HEPACTBOPUMbBIE OCHOBaHWA. HoMeHKIaTypa OCHOBaHHM (MEXIyHApOIHAS U
TpuBUaibHas). Gusudeckue n xuMuyeckre cBOMCTBa ocHoBaHM. [lomyueHne oCHOBaHMIA.

Kucnorel. Knaccupukauus xucnor. HomeHknarypa KucioT (MeXIyHapogHash W TpuBHaibHas). Duznyueckue W XUMHUECKUE
cBoucTBa KUCIOT. Paa aktuBHocTH MetayuioB H. H. bekerona. [lonydyenne kucmnor.

Comu. Homenkiarypa coiet (MeXIyHapo Has ¥ TpuBHaIbHAs ). OU3NYECKHE U XUMHIECKHE CBOMCTBA coielt. [lomydyenue comeil.

['eneTnyeckas CBA3b MEK/y KJIaCCaMH HEOPraHUYECKUX COCIUHEHUM.

XUMHYECKHN OKCIIEPUMEHT: KAa4eCTBEHHOE OMPENCICHUE COACpNKAHUS KHUCIOpPOJa B BO3AyXe; IMOIy4YeHHe, coOupaHue,
pacro3HaBaHUE M U3YYCHHE CBOMCTB KUCJIOPO/Ia; HAOIIOEHUE B3aUMOICUCTBHS BEIIECTB C KUCIOPOJAOM M YCIIOBUS BO3SHUKHOBEHUS U
MpeKpalieHus ropeHus (mokapa); O3HAKOMJIEHHME C O0Opa3laMu OKCHUAOB U ONMCAaHUE HMX CBOMCTB; IMOJyYEHHE, COOUpaHHE,
pacro3HaBaHUE U M3YYEHHUE CBOMCTB BOAOPO/a (TOpeHHe); B3auMoieiicTBre Boopoaa ¢ okcuaom meau(1l) (Bo3amorkHo ucnosb3oBaHue
BHJICOMATEPUAIIOB); HaOIO/IeHHE OOpa3IOB BEIICCTB KOJIMYECTBOM | MOIIb; MCCIEOBAaHHE OCOOCHHOCTEW PACTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO; IIPUTOTOBJIEHHWE PAaCTBOPOB C OINPEAECIEHHOM MacCOBOM JIOJIEM pacTBOPEHHOIO BELIECTBA;
B3aUMOJICHCTBHE BOJBI C METAJUIaMU (HATpUEM M KalbLiieM) (BO3MOXKHO MCHOJIb30BAHUE BUAECOMATEPUAIIOB); ONIPEACICHUE PACTBOPOB
KHUCIIOT Y IIEJI0Uei ¢ TOMOIIBI0 MHANKATOPOB; HUCCICOBAaHUE 00pa3I[0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIOICHNE
M3MEHEHUS] OKPaCKU MHJIMKATOPOB B PACTBOPAX KUCIOT U ILIeJI0UYeH; u3yueHue B3anmoaeiicteus okcuaa meau(ll) ¢ pactsopom cepHoit
KHUCJIOTBI, KUCJIOT C METajulaMH, PEaKUUd HEeWTpalv3aluu; MOJyYEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO MeTajula
JIPYTUM U3 pACTBOPA COJIHU; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BaxkHelme Kiiacchl HEOPraHMYECKUX COCAMHEHUI.

Iepuoanuecknii 3axkon u Ilepuoamueckass cucrema xumudeckux 3jemeHTOoB /[I. U. MengeneeBa. CrpoeHue arTroMoB.
XuMmuyeckasi cBsi3b. OKNCINTEILHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[lepBbie MOMBITKM KIaCCUPUKAIMK XUMUYECKUX dJeMeHTOB. [loHsATHEe O Tpymmax CXOIHBIX OJJIEMEHTOB (IIENOYHBIE U
HIEJI0YHO3EMENbHBIE METAIIbI, TaJIOTE€HbI, UTHEPTHBIE T'a3bl). DJIEMEHThI, KOTOpbIe 00pa3yoT aM(OTEpHbIE OKCUIBI U THIPOKCUJIBL.



ITepuoanueckuit  3akoH. Ilepuomnueckas cucrtemMa xumuueckux dnemeHtoB [l . MengeneeBa. KoportkonepuogHas wu
mmHHOTNIeproaHas ¢hopmbl [lepuoandeckoii cuctembl xumudeckux saemenToB [[. . MenneneeBa. [lepruoabl u rpymimbl. Ou3nydecKuid
CMBICJI TOPSAJIKOBOIO HOMEPA, HOMEPOB MIEPUOJIA U TPYHIIbI IEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sifep. M3oTombl. OnexkTpoHbl. CTpoeHHE AJIEKTPOHHBIX 000JI0YeK aToMOB IMepBbix 20
xumuueckux anemeHToB Ilepuonnueckoit cucremsl J[. . MenneneeBa. XapakTepucTuka XUMUYECKOTO 3JIEMEHTA M0 €T0 MOJIO0KEHUIO
B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJInyCca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB MO rpynmnam u
nepuogam. 3HaueHue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB ISl PA3BUTHS HAYKH U TIPAKTUKH.
. 1. MenneneeB — y4E€HBIN U IPaKJaHUH.

Xumnueckas cBsizb. KoBasieHTHas (mosisipHasi M HEMOJSPHAs) CBSI3b. DIEKTPOOTPUIIATEIHHOCTh XMMUYECKUX dJeMeHTOB. MoHHas
CBSI3b.

Crenenp okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHbIE peakuuu. [Iponecchl OKHUCIEHHS M BOCCTaHOBIECHHS. OKHUCIUTENH U
BOCCTAHOBUTEIIH.

XUMHUYECKUN JKCIEPUMEHT: H3y4YeHHE OOpa3loB BEIIECTB METAUIOB M HEMETAUIOB; B3aMMOACHCTBHE THIPOKCHIA IIMHKA C
pacTBOpaMM KHCJIOT U IIEJIOYEH; MPOBEICHHUE ONBITOB, WUIFOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUN
(ropeHue, peakiyu pa3ioKeHUs, COCTUHEHUS).

MexnpeaMeTHble CBS3H

Peanuzanusi MeXmpeaIMeTHBIX CBsI3eH NpU W3YYEHUHM XHMHH B 8 Kjacce OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHE KakK OOIIMX
€CTECTBEHHO-HAYYHBIX MOHATUH, TaK WU TOHATUH, SBISAIOMIMXCS CUCTEMHBIMHU ISl OTACJIBHBIX IPEAMETOB E€CTECTBEHHO-HAYYHOIO
LUKIIA.

OOmue ecTecTBeHHO-HAyYHbIE TIOHATHS: HAy4HbIM (akT, TUIOTE3a, TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukarms,
MEPUOJIMYHOCTD, HAOMIOACHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, ©30TOMbI, PaIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUHN 3apsij,
BEILIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHME BEIIECTBA, ra3, (pU3MyYecKue BEIMYUHBI, €AMHUIIBI U3MEPEHHs, KOCMOC, TUIAHETHI,
3B&3161, ComHIIE.

buonorus: dotocunres, nprxanue, 6uocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEpalbl, TOPHBIE TOPO/IbI, MOJE3HbIE UICKONIAEMbI€, TOTIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

W3yuyenne xumuu B § KJlacce HaIpPaBICHO HA JOCTIKEHUE OOYYAIOIIMMUCS JIMYHOCTHBIX, METANpPEIMETHbIX U MPEeIMETHBIX
PE3yJIbTaTOB OCBOCHUSI yU€OHOIO IIpeIMETa.

JUYHOCTHBIE PE3YJ/IbTATBI

JIM4HOCTHBIE PE3yNbTATHl OCBOEHUS MPOrpaMMbl OCHOBHOIO 00IIero oOpa3oBaHUs JOCTUTAlOTCS B XOJ€ OOy4YeHUsT XMMHHU B
€AMHCTBE YYeOHOM ¢ BOCMUTATENbHOW JesTenbHOCTH OpraHu3zalud B COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHUHCKAMU
COLIMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHM IIEHHOCTSIMHU, NPUHATHIMU B OOIIECTBE MpaBUJIaMd W HOPMaMHu TOBEICHUS U
CHOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATN3AIUN 00YYaIOIINXCSI.

JIM4HOCTHBIE PE3yNIbTAaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHMCIIE B YACTH:

ITaTpuoTH4YECKOr0 BOCTIMTAHUS

1) UEHHOCTHOrO OTHOLIEHUS K OTE€YECTBEHHOMY KYJbTYPHOMY, HUCTOPUYECKOMY M HAYyYHOMY HACJIEIUIO, MIOHMMAaHUSA 3HAYEHUS
XUMHYECKOM HAyKd B JKM3HHM COBPEMEHHOTO OOIIEecTBa, CHOCOOHOCTH BJIAleTh [OCTOBEpPHOM wuHMOpManuen o MepeaoBbIX
JTOCTIKEHUAX M OTKPBITUSAX MHUPOBOM M OTECYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUSAX 00 YCTPOWCTBE MHUpa U
00111eCTBA;

I'pa:knaHCcKOro BOCIMTAHUSA

2) TpencTaBlIEHUS O COLMAIBHBIX HOpPMax U TMpaBUIaX MEXKJIMYHOCTHBIX OTHOIIEHWH B KOJUICKTUBE, KOMMYHHMKATHBHOMN
KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, Y4EOHO-UCCIEN0BATEIbCKOM, TBOPUECKON U APYTUX BUAAX AESATEIBHOCTU; TOTOBHOCTU K
pa3HOOOpa3HOM COBMECTHOW JIEATEIHHOCTH TIPHU BBIMOJTHEHWH YYeOHBIX, IMO3HABATENBHBIX 3a7[ad, BBIMIOJHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUW Y4YEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMONOHMMAHHWIO M B3aMMOTIOMOIIM B TIpoliecce 3TOM y4ueOHOU
NEeATEbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYIKU CBOMX TOBAPHILECH C TO3ULIMK HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHUS MOCIEACTBUN MTOCTYIIKOB;

LleHHOCTH HAYYHOT'0 TO3HAHMS

3) MHUPOBO33PEHUECKHX MPEICTABICHUHN O BEIIECTBE U XUMHUYECKON PEAKIIUH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U COCTABJISIIOLIMX OCHOBY ISl TOHUMAaHUS CYIIHOCTH HAYYHOW KapTHUHBI MUpPA; IPE/ICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS MPUPOBI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOJAHON CPENIOi, O POJIM XMMUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTENBHBIX MOTHBOB, HAMPABIEHHBIX Ha TMOJYyYEHHE HOBBIX 3HAHMM IO XUMHUHU, HEOOXOIUMBIX Il OOBSCHEHHUS
Ha0JII0/1a€MbIX TIPOLIECCOB U SIBJICHUI;



5) mo3HaBaTenbHOM, MHPOPMALIMOHHON U YUTATENIBCKOM KYJIbTYpPbl, B TOM YHCIE HABBIKOB CAMOCTOATENHHON paboThl ¢ yUeOHBIMU
TEKCTaMU, CIIPABOYHOM JTUTEPATYPOU, JOCTYITHBIMU TEXHUYECKUMU CPEACTBAMH UH(OPMALIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOyUYEHHUIO U TO3HAHUIO, JIOOO03HATEIHHOCTH, FOTOBHOCTH M CHOCOOHOCTH K CaMOOOpa30BaHMIO, MPOEKTHON H
MCCJIEI0BATENbCKON ACSITEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTU U YPOBHS 00yUYEHHS B JaJIbHEUIIEM;

D®opMHUpPOBaHUS KYJIbTYPbI 310POBbSI

7) oco3HaHMsI LEHHOCTH >XU3HU, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 30pPOBbIO, YCTAaHOBKM Ha 3[0POBBIA 00pa3 KHU3HHU,
OCO3HAHMS TOCJHEACTBUM W HEMPUSTHS BPEIHBIX NpPUBBIYEK (YMOTPEOJIEHUS alIKOroiisg, HapKOTUKOB, KypEHHs), HEOOXOAMMOCTU
coOmroIeHus TpaBuiI 0€30MACHOCTH MPU OOPAIICHUH C XUMUYECKUMHU BEIIECTBAMH B OBITY U PEAIbHOM KU3HU;

TpynoBoro BocnuTaHus

8) mHTEpeca K MPaKTHUYECKOMY H3YUYEHHUIO MpoQeccuil u TpyAa pa3iIudHOrO pojaa, YBAXKEHUE K TPYLy M pe3yjbTaTam TpPyAOBOH
JESTENbHOCTA, B TOM YHCIE HAa OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUU MO XUMHH, OCO3HAHHOIO BBIOOpA WHAMBHUAYATIHHOU
TPACKTOPUH MPOAOIDKEHUSI 00pa30BaHUs ¢ YUETOM JMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB U
MOTPeOHOCTEH; yCHeImHON NMPodeCcCHOHAIBHON NEATeTbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHHM; TOTOBHOCThH aJalTHPOBATHCS B
podecCUOHANBHOM Cpee;

IKOJIOrMYeCKOr0 BOCIIUTAHUS

9) SKOJOTMYECKU I1eJIECOO0Pa3HOTr0 OTHOIICHHWS K TMPUPOJIE KaK HCTOYHMKY >KM3HHM Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAHMSI,
MOHUMAHUS IICHHOCTU 3/I0POBOTO M 0€30MacHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHM3MUYECKOMY H
MICUXUYECKOMY 37J0POBBIO, OCO3HAHMSI IEHHOCTH COOJIIO/ICHUs MpaBuil 0€30MaCHOTO MOBEAECHUS IPU pabOTe ¢ BEIIECTBAMH, & TAKXKE B
CUTYyalUsIX, YTPOKAIOLIUX 30POBbIO U KU3HH JIFOACH;

10) crmocoOHOCTH TPHUMEHSTh 3HAHMS, TOMydaeMble MPU W3YUYCHUH XUMUU, I PEIISHUs 3a]ad, CBSI3aHHBIX C OKpYXKaromei
MPUPOIHON CpPEeAOM, MOBBIIICHNUS YPOBHS 3KOJOTMYECKON KYJIbTYPhl, OCO3HAHUS TNI00AIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJieM U
MyTEN UX PELICHHS TTOCPEICTBOM METO/IOB XUMHH;

11) sx0I0TMYECKOT0 MBIIIICHHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B TTO3HABATEIHLHOM, KOMMYHUKATUBHOM M COITMATHLHOM MPaKTHKE.

METAIIPE/IMETHBIE PE3YJIbTATbI

B cocraBe MmerampeaMETHBIX pPe3yJIbTaTOB BBIACIAIOT 3HAUMMBIE Uil (OPMHUPOBAHUS MHUPOBO33PEHUSI OOLICHAYYHbIE MOHSTHS
(3aKoH, Teopwsi, MPHUHIIMII, TUIIOTE3a, PaKT, CUCTEMa, IPOLIECC, SKCTIEPUMEHT U Jp.), KOTOPhIE UCIOIB3YIOTCA B €CTECTBEHHO-HAYYHBIX
y4eOHBIX TpeIMeTax W IMO3BOJIAIOT HAa OCHOBE 3HAHHWM W3 3THX MPEIMETOB (POPMHUPOBATH MPEACTABICHHWE O IETOCTHOW HAyYHOU



KapTUHE MUpPa, U YHUBEpCaJIbHbIC yUeOHbIE AEUCTBUS (MI03HABATEIbHbIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIC), KOTOPbIE 00€CTIEYNBAIOT
(dbopMupoBaHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHOM e TEIIbHOCTH.

MertanpeaMmeTHble pe3yJbTaThl OCBOCHHUS 00pa30BaTEIbHOM NpOrpaMMbl MO XUMHH OTPaKalOT OBJAJCHUE YHHBEPCATbHBIMU
MO3HABATENIbHBIMU JICUCTBUSIMU, B TOM YHUCIIE:

ba3oBbIMU JIOTMYEeCKMMU /1eliCTBUSIMH

1) yMeHueM HMCHOib30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOSCHUM 3HAHMIM: PACKPBIBATh CMBICH XUMHUYECKHUX MOHSATHUIM
(BBLIETISATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMHU MOHATHUSAMHM ), UCTIONB30BATH MOHATHUS JUIsl OOBSCHEHUS
OTIIETbHBIX (DAKTOB U SBJICHUIN; BEIOMPATh OCHOBAHUS U KPUTEPUH TSI KIACCU(PUKALIMA XUMUYECKUX BEIIECTB M XUMUUYECKUX PEAKIUH;
yCTaHaBJIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXJy OOBEKTAMH U3Y4YEHHS; CTPOUTH JIOTMUECKHE PACCYXKIACHUS (MHIYKTUBHBIE,
NEAyKTHBHBIE, II0 aHAJIOTWH); 1EJIaTh BEIBOJBI ¥ 3aKIIOYECHUS;

2) yMEHHEM MPUMEHSTHh B MPOIECCE MO3HAHUS MOHATUA (MPEAMETHBICE U METANpPEIMETHBIC), CHMBOJINYECKHUE (3HAKOBBIE) MOJIEIH,
UCIIONIb3yEMbIE B XHMHUH, MPeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIE NPEACTABICHUS — XUMHUYECKHHA 3HaK
(cuMBOJI 3JI€MEHTA), XUMUYEeCKast (opMyJia U YpaBHEHHE XUMUYECKON PEaKIMU — MPU PEIICHUH Y4eOHO-TI03HABATENIbHBIX 3aa4; C
y4ETOM D3THX MOJENbHBIX TPEJACTABICHUM BBISBIATh M XapaKTEpHU30BaTh CYIICCTBEHHBbIC NPU3HAKM HU3YYaEMbIX OOBEKTOB —
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLUi; BBISIBISATH 00IINE 3aKOHOMEPHOCTH, MPUINHHO-CIIEICTBEHHBIE CBA3U U IPOTUBOPEUUS
B H3Yy4YaeMbIX [IpoIleccax U SBICHUSAX; TMpenIaratb KPUTEPUU IS BBISABICHUA OTUX 3aKOHOMEPHOCTEH U TPOTHUBOPEUUN;
CaMOCTOATENFHO BBIOMpATh CMOCOO pelieHus yueOHOW 3aaun (CpaBHHUBATh HECKOJIBKO BAapHMAHTOB PEIICHUS, BBHIOMpATh Hanboee
MOAXOASIINN ¢ YYETOM CaMOCTOSITENbHO BBIJECIIEHHBIX KPUTEPUEB);

Ba3oBbIMuU HcciIe10BaATEILCKUMH 1€ CTBUSIMU

3) YMEHHMEM WCIOJb30BaTh MOCTABICHHBIE BOIPOCH B KAaYECTBE HMHCTPYMEHTA IO3HAHMS, a TAKXKE B KAa4eCTBE OCHOBBI IS
(dbopMUpPOBaHUS TUIIOTE3HI IO MPOBEPKE MPABMILHOCTH BBHICKA3BIBAEMBIX CYKICHUMH;

4) nmpuoOpeTeHre ombiTa MO MJIAHUPOBAHUIO, OPTaHU3ALMHA U MPOBEICHUIO YUCHUYECKUX SKCIEPUMEHTOB: yMEHUE HAOII0JaTh 3a
XOJIOM TIpOIlecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €Tr0 pe3yibTaT, (OpMYyIHpPOBaTH OOOOIICHWS W BBIBOABI IO pPE3yIbTaTaM
MPOBEAEHHOIO OMbITA, UCCIIEJOBAHUS, COCTABIIATH OTYET O MPOEIIaHHOMN padoTe;

Paboroii ¢c ungopmanuei

5) yMeHueM BHIOMpATh, aHATU3UPOBATH M HWHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BUIAOB W (QOpPM TMpeacTaBICHUS,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (Hay4YHO-TOMYJIIpHAs JUTEpaTypa XUMHUUYECKOTO COJAEpKaHHUs, CIIPAaBOUYHbIE MMOCOOUs, PECYPCHI
WNHTrepHeTa); KpUTUUECKH OLIEHUBATH MPOTUBOPEYMBYIO U HEAOCTOBEPHYIO HH(POPMALIHUIO;
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6) yMEHHEM MPUMEHSTh PA3JIMYHbIE METOIbI U 3aMPOCHI MIPU MOUCKE U 0TOOpe MH(GOPMALIMKU U COOTBETCTBYIOIIMX JIAHHBIX, HEO0XO-
IOUMBIX JUIS BBITIOJHEHUS y4eOHBIX U MO3HABATEIbHBIX 3a/1ay ONpe/IeEHHOTO TUIA; TPUOOPETEHHE OMbITa B 001aCTH MCIOIb30BAHUS
MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBIIaICHHE KyJIbTYPOH aKTUBHOTO UCTOIb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSATEILHO BHIOMPATH ONTUMANIbHYIO (POPMY MPEICTABICHUS MHPOPMALIUUA U WIUTIOCTPUPOBATH PEIIaEMbIe 3a/1a4l HECIOKHBIMU
cXeMaMu, IarpaMMamu, IpyrumMu popmamu rpaduku U UX KOMOMHALIUSMU;

7) yMEHHEM HCIOJIb30BaTh U aHAJIM3UPOBATH B Mpollecce yueOHOW M MCCIIeI0BATENIbCKON AESITeTbHOCTH MHPOPMAIUIO O BIUSHUU
MPOMBILIEHHOCTH, CEJILCKOr0 X035MCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPY>KaroLEl MPUPOTHON CPELBI;

YHuBepcaJbHbIMH KOMMYHMKATHBHBIMHU A€ CTBUSIMH

8) ymeHueM 3aJaBaTh BOMPOCH! (B XOJle JUAlOTa W/WIM IAUCKYCCHU) IO CYIIECTBY OOCYKTaeMoW TeMbl, (pOpMYIUpOBAaThH CBOU
MPEUI0KEHHS] OTHOCUTEIIHHO BBITIOJIHEHUS MPEJI0KEHHOM 3aa4H;

9) npuoOpereHue OMbITa MPE3ECHTAIMU PE3YyJbTATOB BBIMOIHEHUS XHWMHUUYECKOTO OJKCIIEpUMEHTa (J1aOOpaTOPHOTO OIbITa,
n1abopaTopHOl pabOTHI IO UCCIIEIOBAaHHUIO CBOWCTB BEIIECTB, y4eOHOTO MPOEKTa);

10) 3amHTEpEeCOBAaHHOCTh B COBMECTHON CO CBEPCTHMKAMU IMO3HABATEILHOW W HCCJIEAOBATENBCKOU NEATEILHOCTH MPU PEIICHUH
BO3ZHHKAIOIIUX MPOOJIEM Ha OCHOBE Yu€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3MUIMI (0OCYXKICHUS, 0OMEH MHEHHUSIMHU, «MO3TOBBIC
HITYPMBI», KOOPAMHAIINS COBMECTHBIX JIEHCTBUIA, ONIPEIeTICHHE KPUTEPUEB 0 OIIEHKE Ka4eCTBa BHITIOJHEHHON paObOTHI U Jp.);

YHuBepcaJbHbIMH PeryisiTABHBIMH e CTBUAMM

11) ymeHueM CaMOCTOSITENHHO OMNPEACNATh IENH JACSITENIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH, KOHTPOJIHPOBATH W TIPH
HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTh, BBIOMpaTh Haunbosiee >PQPEKTUBHBIE CHOCOOBI pelIeHHS YYeOHBIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOSITENIbHO COCTABIIATh MM KOPPEKTHPOBATH MPEIJIOKEHHBIN aIfOPUTM ACHCTBUI MpPU BHINOJIHEHUU
3alaHdid ¢ Y4€TOM TIOJYYCHHS HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX; OIICHUBATh COOTBETCTBUE
ITOJIYYEHHOI'O pe3yJIbTaTa 3asBJICHHON LIEIIH;

12) ymeHHreM HCTOIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIPeAjiaraéMble B yCIOBUU 3a/IaHUM.

IIPE/IMETHBIE PE3Y/IBTATHI

B cocraBe mpeameTHBIX pe3ysbTaTOB MO OCBOEHHUIO 00S3aTENILHOTO COJEp)KaHMs, YCTAaHOBJIEHHOIO JIaHHOM NpUMEpHOU paboueit
MPOTPaMMOM, BBIJIEISIOT: OCBOCHHBIE OOYYAIOMIMMHCS HAy4dHbIE 3HAHMS, YMEHHUS U CIOCOObI AeHCTBUM, cneunuduyeckue ams
MpeAMETHON 00JacT «XHUMHS», BHIBI JACSITCIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHS, €r0 WHTEPIpEeTalud, MpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3TUYHBIX YUCOHBIX M HOBBIX CUTYaIIUsX.

[IpeameTHbIE pe3yJIbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS CIAEAYIOIUX YMEHHUM:
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1) packpvieamsb cmblci OCHOBHBIX XMMHUYECKHX TOHSTHIA: aTOM, MOJICKYJIa, XUMHUCCKUI JJIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOPOJIHAS M HEOJIHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEIbHAs aTOMHAas W MOJIEKYJISIpHAs Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIpHAsi Macca, MaccoBas JOJS XUMHUYECKOrO 3JIEMEHTa B COEJIMHEHUH, MOJISIPHBIM 00BEM, OKCHI, KHCIOTA,
OCHOBaHHE, COJb, JJIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHCIICHUS, XUMUYECKas peakius, KiacCUPUKALMS peaKui: peakuuu
COCIUHEHHMS, PEaKIIUU PA3JI0KEHUS, PEaKIIUK 3aMEIICHUs, PeaKIMi 0OMeHa, SK30- U SHAOTEPMHUUYECKUE PEAKIINH; TeIIoBOH ekt
peaxkiuu; Aapo aroma, 3JIEKTPOHHBIN CJIOM aToma, aToMHasi opOuTallb, paJlyCc aroMa, XUMUYecKasi CBsI3b, MOJISIPHAsl U HEMOJIApHas
KOBAJICHTHAs CBSI3b, HOHHAS CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MACCOBAst J0JIs1 BeUIECTBA (MPOIEHTHASI KOHIIEHTPAIIHsI) B PACTBOPE;

2) unIoCmpupo6anms B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATHH (CM. M. 1) U IPUMEHSATh 3TH MOHSATHUS TPH OMUCAHUY BEILECTB U
UX MpEeBpaLICHUM;

3) ucnonv3osames XAMHUYECKYHO CUMBOJIMKY JJIs1 COCTaBIICHHS (DOPMYJT BEIIECTB U YPABHEHUH XUMHUECKUX PEaKIIUi;

4) onpeoensimb BAICHTHOCTh aTOMOB DJIEMCHTOB B OWHApPHBIX COCIUHCHHUAX;, CTCIMECHb OKHCICHUS ODJIEMEHTOB B OWHApPHBIX
COCMHEHMSIX ; IPUHAIICKHOCTD BEIIECTB K ONPEIEIEHHOMY KJIacCy COeIUHEHUH 1o (popmysiam; BUI XUMUYECKOU CBSI3U (KOBaJICHTHAs
Y MOHHAS) B HEOPTAaHUYECKUX COCTUHECHUAX;

5) packpovisame cmvicn Ilepuoanueckoro 3akona JI. . MeHaeneeBa: JeMOHCTPHPOBATh MOHUMAHKE MEPHOAMUECKON 3aBUCUMOCTH
CBOMCTB XMMHMUYECKHX JJIEMEHTOB OT UX MOJokeHus B [lepuonnueckoil cucteme; 3aKOHOB COXPAHEHHsI MacChl BEUIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOTO Y4YEHUS, 3aKOHa ABOTaJpo; OMUCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy [lepuommdeckoit
CUCTEMBbI XMMHUYECKHX DJIEMEHTOB: paszinyaTh MOHATHS «TJaBHas moarpymnmna (A-rpymnma)» u «mnobounas noarpymma (b-rpymma)y,
Maible ¥ OOJIbIIINE MEPHUOJIBI; COOTHOCHTH 0003HAa4YeHHsI, KOTOphle uMeroTcs B Tabmuie «llepumomudeckas cucrtemMa XUMHUYECKHX
anemeHToB J[. 1. MenzaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMUYECKUX AJIEMEHTOB (COCTaB U 3apsall f1pa,
o0111ee 9MCIo SJEKTPOHOB U PACIpeIeTICHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

6) xraccugpuyuposamsv XAMHUYECKUE DIIEMEHTHI; HEOPTaHWYCCKHE BEIICCTBA; XUMHUYECKUE peakiuu (M0 YUCIy H COCTaBy
YYacCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIIIOBOMY 3P (HEKTY);

7) xapaxmepuszosams (onucviéams) OOIIME XUMHUCCKHE CBOMCTBA BEIISCCTB PAa3/IMYHBIX KJIACCOB, TOATBEPKIas OIMUCAHHE
MpUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

8) mpoecnosuposamsv CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT UX KA4YECTBEHHOTO COCTAaBa; BO3MOXXHOCTU MPOTCKAHHS XUMHUYECKUX
MIPEBPAILICHUI B PA3IUYHBIX YCIOBUSIX;

9) ewiuuCasIMbL OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO MAcChl BEIIECTB; MACCOBYIO JOJI0O XUMHYECKOTO DIIEMEHTa TI0
(dbopmysie coeIMHEHUS; MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peakiny;

12



10) npumensims OCHOBHBIC ONICPAIIHA MBICIUTEIBHOMN EATEILHOCTH — aHAJIN3 U CUHTE3, CpaBHEHKE, 0000IIIEHUE, CUCTEMAaTH3AIIHIO,
KJIacCH(PHUKAIMIO, BBISBIICHUE NPHYUHHO-CICICTBEHHBIX CBSA3€H — JUIS M3YyYCHHUS CBOMCTB BEIIECTB M XUMHUUCCKHX DPEAKIIMIA;
€CTECTBEHHO-HAYYHbIC METO/IbI IO3HAHUS — HAOJI0CHHEe, U3MEPEHHE, MOJICIIMPOBAHNE, SKCIICPUMEHT (PealIbHBIA U MBICJICHHBIN ),

11) creoosams ipaBuIaM IMOJIB30BAHUS XHUMHUYECKOM IOCYI0N M 1a00PaTOpHBIM 000pYJIOBAaHUEM, a TAaK)Ke MPaBUIIaM OOpalleHus
C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIHUSAMH IO BBITIOJHEHHIO JTA00PATOPHBIX XUMHUSCKHUX OTBITOB IO TOJYUYCHHIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBICHUIO PAacTBOPOB C OMpPEACIEHHONW MAacCOBOW JI0JIeH PacTBOPEHHOIO
BEIICCTBA; TUIAHUPOBATh M TPOBOJUTh XUMHUYECKHE SKCIICPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB MICIOUEH W KUCIOT C MOMOIIHIO
MHIUKATOPOB (1akMyc, peHondTaaent, METUIIOPAHXK U JP.).

KonTposb ypoBHsI 3HaHMii y4YamuMxcsi NpeIycMaTpUBAET MPOBEACHUE NPAKTUUYECKUX, JIAOOPATOPHBIX, CAMOCTOSITENbHBIX,
MIPOBEPOYHBIX, IPAKTUUECKUX U KOHTPOJIbHBIX padoT.

Ocoboe MecTo B peanu3alyy JTaHHOM IpOorpaMmbl OTBOAMTCS Hcnoiab3oBanuio LOP, KoTopbie MO3BOJSIOT CleIaTh BOCHPUSIITHE
npeaMeTa 0ojee MPUATHBIM KaK JUIsl YYEHHUKA, TaK U ISl yYUTENs, SKOHOMUT BpeMsi U BOCHOJIHAIOT HEAOCTATOK HAIJISIIHOCTH,
KOTOPBIH, KaK U3BECTHO, CYLIECTBYET (HAIMYUE PEAKTUBOB U UX 0€30M1aCHOE UCIIOJIb30BaHUE).

ATTecTalus Y4aluXcs NPOBOAUTCH MO TPUMECTPAM U 34 ro/.

Pe3ynbTaThl OlIEHUBAIOTCS 110 5-0aJUTbHOM 1IKase. 3HAHUS U HABBIKU MTPOBEPSIOTCA 110 UTOTaM BBHITIOJIHEHUS JTA0OPATOPHBIX,
CaMOCTOSTENbHBIX, TPYIIOBBIX U KOHTPOJIBHBIX paboT. [Ipu moaroToBKe K HTOTOBOM KOHTPOJILHON paboTe U mocie ee
BBITIOJIHEHUSI UCTIOJIB3YIOTCS DJIEMEHTHI (POPMUPYIOIIETO OlleHUBaHus (padoTa ¢ IucTaMu caMOAuarHocTuku). [Ipomexxyrounas
aTTeCTalMs OCYLIECTBIISIETCS B KOHIIE Toja. MToroBasi OoTMETKa BBICTABIISETCS B KOHIIE Y4€OHOTO rojia.

TemaTuuyeckoe NVIAHUPOBAHUE

13



No Tema ypoka) ‘ Bun kouTposs. ‘ Jlomannee 3agaHue ‘ DNIEeKTPOHHOE 00ECTIeYCHNE
BBenenue.
1. | [IpeameTr xumMuu. MeTOIbI XUMHUH. [Tpoep. pabora § 1.
BemectBa u ux cBoicTBa. «Dusnyeckue u § 2.ynp.1-2 no xemnanutoynp.9
[IpeBpaiilieHus BEIIECTB. XUMHYECKHE 110 nucbMEHHO.
[IpaBusna 6e30macHOTO OBEACHUS B SIBJICHUSI». §3u4d
KaOWHETE XUMUHU.
2 3HAKU XUMUYECKHX JIEMEHTOB. [IpoBepouHnast paboTa | BBIyYHTb 3HAKU XUMUYECKUX
[Tepuoguyieckasi cucreMa XUMHYECKUX | « 3HAKH, (DOPMYIIHI, 3JIEMEHTOB
anemenToB JI.M1.MeHeneena. Macchl) (Tabmn.1 c¢.35)
§5.
3 OtHOCuTENbHAs aTOMHAS U Pabora B rpymmax c | §6 ynp. 4, 6, 8
MOJIEKYJISIpHASI MacChl JTUCTaMH
CaMO/IMarHOCTUKH
4. | MaccoBas A0J1s1 2JIEMEHTa B CIIOKHOM Pabota B rpynmax B tetpaan
BEILIECTBE
5 O6o06maromuit ypok
Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB.
6-7 | OcHOBHBIE CBEICHHSI O CTPOCHHUH [TpoBep.pabora. §7ynp.2,4. Coolmienue mpo
atoMoB. M30TOnBI. Brruncienue nsoronsl H.
MOJIEKYJISIPHOW Macchl | §8
CJIO’KHBIX BEIIECTB.
8-9 | CtpoeHHe AIIEKTPOHHBIX 000I0UYCK § 9ymp.1-4

aTOMOB.
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10 | MonHas cBs3b. Cam.pab. § 10ynp 1-3
«CocraBneHue
ANEKTPOHHBIX POPMYIT
371eMEHTOB 1-20».
11 | KoBaneHTHast cBs3b (IOJISIpHAs) § 12ymp.1-6
12 | KoBaneHTHas CBsA3b (HEMOJSApHAs) § 11lymp.1-5
13 | Meramnuieckas CBS3b. § 13 ynp.4
14 | IToBTOpeHue M 0000IICHNE 3HAHUH 110
TeMe «ATOMBI XHMHYECKHUX
3JIEMEHTOBY.
15 | KonTpoabHasi pa6ora Nel mo teme OTCYTCTBYET
«ATOMBI XHMHYECKHX 3JI€EMEHTOBY.
16. | Ypok KoppeKI1H 3HaHUH B TeTpanu
Tema 2. IIpocTbie BenecTBa
17 | IIpocTsle BemecTBa — METaLIbI U §14u§15ymp 5
HEMETaJLIBL.
18- | KonnuectBo BemecTBa § 16ynp.1-4
19 | KonnuecTBo BemecTsa
20 | MonspHbIii 00BEM. § 17 ynp.1-5
21 | Pacyersl o ¢opmyiam [IpoBepounas padora. | B rerpaamn

«KonnuectBo

BCIICCTBA, MOJIApHAs

Macca, MOJISIPHBIN
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00BEMY.

22 | Pacuersl mo ¢hopMyiam
23 | KonTpoJubHasi padoTaNe2 KonTponbHast pabota

«KoauuecTBO BemecTBa, YUCJI0 2

ABOrajapo, MoJSIpHbI# 00beM))
24 | Ypok KOppEeKIUU 3HAaHUI

Tema 3. Ci10:kHBIe BellecTBa.

25 | BaneHTHOCT®. JTUKTAHT 3anucu B TeTpaau
26 | CremneHb OKUCIICHUS. § 18ymp.1-2, 5-
27 | CremneHb OKUCIICHUS.
28 | bunapusle  coeauHeHus.  OKCUABL § 19ynp.1-6

I'mapuaet
29 | OcHoBaHUS. § 20 ymp.1-5
30 | KUCIIOTHI § 21ymp.1,3.4
31 | comn § 22ynp.1-3
32 | IlogrotoBka K KOHTPOJIBHOH paboTte Pemenne pacueTHbIX

3a1a4

33 | KonrpoabHas pagora 3 «OcHOBHBIE

KJIaCChl HEOPTaHUYECKHX

COeIMHEHHI»
34 | Kpucramnnueckue pemeTku. YnucToie §23 3aKOHYMTH TAOIHILY

B€IICCTBa U CMCCH.

§ 24
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35 | MaccoBas u o0beMHast 10715 § 25ynp.1-7
KOMITOHEHTOB CMECH.

36 | MaccoBas 1 00beMHAs 101
KOMITOHEHTOB CMECH.

37 | Ilpaktuueckas padora Nel B Terpamu KpanTopuym.
«[IpuroroBiieHre pacTBOpa caxapa u ;afgpampm TP no xuvuH. Ypok
pacueT ero MaccoBOH JIOJIA B PacCTBOPE» B

38 | IloBTOpeHue n 00600IICHUE 3HAHUM 10 B terpaaun
Teme «PelieHne pacyeTHbIX 3a1a4 Ha
pacTBOPHI»

39 | YpoK KOppeKIuy 3HaHU#’

Tema 4. U3meHnenus, npoucxoasiiue ¢ Bemecrsamu. (12 yacon)

40 | Ilpu3Haku M yCIOBHS T€UEHUS § 26-27 KBauTopuym.

XUMHYECKUX PEaKIIi. nabopatopua
YpoxNe6, 11

41 | 3akoH cOXpaHEHHs MacChl BEILIECTB. § 28
XUMUYECKUE YpaBHEHHS

42 | PacyeTbl 10 XUMHUYECKUM YPaBHEHUSIM § 29 ymp 1-3

43 | PacueTsl MO XUMUYECKHM YPaBHCHUSIM

44 | Peakiuu pas3ioKEHHS. § 30 ymp. 1.2,5,6 KsanTopuym.

naboparopus
YpoxNe36

45 | Peakiuu COeMHEHUS. § 31 ymp 1,2 KBauTopuym.

naboparopust

YpokNe36




46 | Peakiuu 3aMeIeHUS.. § 32 ynp2-5 KsauTopuym. Hudposas
mabopatopuss TP mo xumwum.
YpoxNe36

47 | Peakiuu oOMeHa. § 33 ynp.4-6 KsauTopuym. Hudposas
mabopatopuss TP mo xumwum.
YpokNe36

48 | JTaboparopHas padota Nel
«XUMHYECKHUE PEAKLIUM.

49 | IloBTOpeHue u 0000IICHUE 3HAHUM 10
Teme «/I3MeHeHus1, MPOUCXOASIINE C
BCIIICCTBAMHM.

50 | KonrpoabHas padora 4

51. | Ypok KoppeKIuu 3HaHUu’

Tema 5. Teopusi 31eKTpoIUTHYECKOH AUcconnannu. (164acoB)

52 | OCHOBHBIE MOJIOKEHUS TEOPUHU § 35-37 C.227 ynp 4 https://www.youtube.com/w
DIIEKTPOIUTHICCKOM TUCCOIHAIINH. atch?v=EdJuu43iQ0l
PacTBopb! 1 pacTBOpeHHE.

53 | OcHOBHBIE MOJOKEHUS TEOPUH § 35-37 C.227 ynp 5
ANEKTPOIUTUIECKOHN TUCCOIMAIINY.

PactBOpEI M pacTBOpeHUE.
54 | MonHble ypaBHEHHUS. § 38. ymp 1-5
55 | MonHble ypaBHEHHS
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https://www.youtube.com/watch?v=EdJuu43iQ0I
https://www.youtube.com/watch?v=EdJuu43iQ0I

56 | KHcnoThI ¢ TOUKH 3pEeHUS TEOPUU §39.ynp 1,34 https://www.youtube.com/w
9JIEKTPOIUTUYECKOMN TUCCOIHALINH. atch?v=4cuQYIlcyQyk
57 | JJaGoparopnas pabota 2 «M3ydeHue § 39
CBOWCTB KUCJIOT»
58 | OcHOBaHHUS C TOUKH 3PCHUS TCOPHU § 40 https://www.youtube.com/w
AJICKTPOJIUTUYECKON JUCCOIMAITIHI atch?v=m Qg5kRvMIO0
59 | Okcuasl § 41
60 | Conu ¢ TOYKU 3pEHUS TEOPUH § 42
IEKTPOJIMTUICCKON JUCCOIUAITHH.
61 | JlaboparopHasi pabota 3 «
«XMMHMYECKHE CBOMCTBA COJIEH»
62 | I'enernyeckas CBSI3b MEXIy KJIacCaMU § 43
BEIIIECTB
63 | OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHBIC § 44
peakuu
64 | OKHCITUTETHHO-BOCCTAHOBUTEIHHBIE § 44
peaxiuu
65 | IloaroroBka K MpOMEXYyTOYHON
aTTecTaluu
66 | [TpoMexxyTouHast aTTeCTAIUS
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https://www.youtube.com/watch?v=4cuOYlcyQyk
https://www.youtube.com/watch?v=4cuOYlcyQyk
https://www.youtube.com/watch?v=m_Qg5kRvMI0
https://www.youtube.com/watch?v=m_Qg5kRvMI0

67

[ToBTOpeHue u 006001IeHNE 3HAHUI 110
Teme «Teopus 3IEeKTPOJIUTHIECKON
JIUCCOITUAIIAN

68

Pesepn

KoHTtponbHbIX paboT 4, mpakTuyeckux padot 1, mabopaTopHbIX paboT-3
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