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IInanupyemsle pe3yJIbTaThl 0CBOEHHS Y4eOHOro npeaMera «Xumus» (0a30Bblii
YPOBeHb) HA YPOHE Cpe/IHero o01ero 00pa3oBaHus

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylIbTaTaM OCBOCHHS OOYyYarOUIMMHCS
MporpaMM CpeaHero oOiiero oOpa3oBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM H IMPEIMETHBIM).
Hay4no-meronndeckoil OCHOBOM it Pa3pabOTKU IUIAHUPYEMBIX pE3YJIbTaTOB OCBOCHUS
IIPOrpaMM CpeIHEro oOIIero 00pa3oBaHus SBISIETCS CUCTEMHO-/IESTEIIbHOCTHBIN TOIXO/.

JIn4HOCTHBIE pe3y/IbTaThl:

B cooTrBeTcTBHU C CUCTCMHO-JACATCIIbHOCTHBIM 1IOAXO0A0OM B CTPYKTYpPC JMYHOCTHBIX
pe3ynbTaTOB OCBOCHUS MIPEAMETa « XUMHS» Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus BbIJCICHBI
CIICAYIOIINE COCTABIISIONIHUE:

OCO3HaHUE OOYYaIOIMIUMHCS POCCUUCKOM T'PaKIaHCKOM HJEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIIFHOCTH W CAMOOTIPEIEIICHUIO;

HaJIMuue MOTHBALMKM K OOy4YEeHMIO; LI€JICHANpPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXIEeHUMN
JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEN M HCTOPUYECKHUX TPAAULIUNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaromMXcs PYKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH
HEHHOCTHO-CMBICJIOBBIMHU  YCTaHOBKaMH, MPUCYIIHUMU HCJ’IOCTHOfI CUCTEME XHMHUYECCKOI'O
o0pazoBaHus;

HaJINM4YNUEC TMPaBOCO3HAHUA SKOJIOTUYECKOM KyJIbTYypbl H CHOCOOHOCTH CTaBHUTH oeian u
CTPOUTD JKU3HCHHBIC TTIJIAHBI.

JImgaHOCTHEIE PE3YIbTATBI OCBOCHUA MMPEAMCETA «XuMus» JOCTHUI'alOTCA B €AMHCTBE y‘—IG6HOI>i
W BOCIIUTATEIILHOM ACATCIIBHOCTH B COOTBETCTBUHM C T'YMAaHUCTHYCCKHMH, COUOHNOKYJIBbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH W HJCAlaMH POCCHMCKOTO TPakJIaHCKOTO OOIIeCTBa,
MPUHATBIMH B OOIIIECTBE HOPMaMU W TIpaBUJIaMH TIOBEACHHS, CIOCOOCTBYIOIIMMH IpolieccaM
CaMOTIO3HaHUs, CAMOPAa3BUTHUS U HPABCTBEHHOTO CTAHOBIIEHUS JINYHOCTU O0YYarOMINXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHS IMpeaMeTa «XHUMHUS» OTPaXKaloT CHOPMUPOBAHHOCTD
OTIbITa TIO3HABATENIbHOM U MPAKTUYECKOU IEATEIBHOCTH 00YUAIOMIMXCS IO pean3aliy MPUHATHIX
B 0OIIECTBE LIEHHOCTEW, B TOM YHCIIE B YACTH:

rpakKIaHCKOr0 BOCIIUTAHUSA

OCO3HaHHUS 00YYaIOIIMMHUCA CBOMX KOHCTUTYLMOHHBIX MPaB U 00g3aHHOCTEH, yBaKEeHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHHS O COI[MAIBHBIX HOPMax M MpaBUIIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOH NEATEILHOCTH MPU CO3AAHUU YYEOHBIX IMPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENIbHBIX 33/1a4, BHITIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYTHX
P aHATIU3€ PA3INYHBIX BUJIOB YIeOHON NESATENbHOCTH;

NATPUOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HMCTOPHYECKOMY W HAy4YHOMY HACleIUI0 OTEUeCTBEHHOM
XUMHH;

YBOXKEHHUS K IMPOLIECCY TBOpYECTBA B OOJACTH TEOPUU U MPAKTHUUECKOTO MPUMEHEHUS
XMUMHH, OCO3HAHUS TOTO, YTO JNOCTM)KEHHSI HAyKH €CTh pe3yNbTaT IIUTENbHBIX HAOIIOACHUM,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPYy/Aa YUEHBIX U MPAKTUKOB;

UHTEpeca M TI03HAaBAaTENbHBIX MOTHMBOB B IIOJYYEHUH U TOCIEAYIOIIEM aHaJN3e
nHGOpMAIIUU O IEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM 0T€UeCTBEHHON XUMUM;

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO OBECHNUS,

CIOCOOHOCTH OLIEHUBATh CUTYAIlUH, CBSI3aHHBIE C XMMUYECKMMH SIBICHUSMHU, U IPUHUMATD
OCO3HAHHbIE PELICHHSI, OPUEHTUPYACh HAa MOPaAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHHMBATh CBOE MOBEJACHHME W MOCTYNKU CBOMX TOBApHILIEH C MO3UIMNA
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCIEACTBUI ITHUX MOCTYIKOB;

(opMHUpOBaHUS KYJIbTYPbI 310POBbS:



IIOHMMAaHMs LIEHHOCTEN 3710pOBOT0 U 0€3011aCHOr0 00pa3a XKU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

coOroeHHS TIPaBUIT OE30MACHOTO OOpAIeHHS C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHUMAHWS  [IEHHOCTH TMPaBWI WHIUBUIYAIBHOTO M KOJUICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HU JTIOJICH;

0CO3HAHMS TIOCIICACTBUN U HENPUATHUS BPEIHBIX MMPUBBIYCK (YIIOTPEOICHHSI aJIKOTOJIA,
HapKOTHUKOB, KypeHHUs]);

TPY0BOr0 BOCIIUTAHUS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIbLCKOM JESTEIBHOCTH,
OOIIECTBEHHO IOJIC3HOH, TBOPUECKON U IPYTHX BUAAX JCATEIHHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COIMATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO KJIAcca, IIKOJIBI);

WHTEpeca K MPAKTUYECKOMY HM3YUECHUIO MPOEecCHuid pa3IMyHOTO poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS TIPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHUS K TPYNY, JIIOASIM TpyJa U pe3yiabTaTaM TPYJO0BOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIAYATLHON TPACKTOPHH 00pa3oBaHus, Oyaymien
npodeCccuu 1 pean3aii COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JTMYHOCTHBIX MHTEPECOB,
CrIOCOOHOCTEHN K XMMUHU, HHTEPECOB M MOTPEOHOCTEN 00IIECTBA;

IKOJIOTHYECKOTr0 BOCTIMTAHMSI:

9KOJIOTUYECKH 11€JIeCO00Pa3HOTO OTHOIIEHUSI K MPHUPOJIE, KaK MCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

TMOHUMAaHHS TJI0O0ATBHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM, BIUSHUS dKOHOMHUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOAHON U COIMATILHOM CPEJIbL;

OCO3HAHHS HEOOXOJAMMOCTH HCIOJIBb30BaHUS JOCTHKEHUNW XUMUU JJIsl PEHIeHHs] BOIIPOCOB
paIoOHaIBLHOTO MPUPOIOIIOIB30BAHNUS;

AKTUBHOTO HEMPUATHS ACHCTBUHN, MPUHOCAIIMX BPEI OKpYKAWOUIEH MNPUPOTHON Cpeae,
YMEHHSI TPOrHO3UPOBATh HEOIArOMPUITHBIE AKOJOTUYECKUE MOCIEACTBUS MPEeIIPUHUMAEMBIX
JNEUCTBUM U MPEIOTBPAILATH UX;

HaJIW4Yus Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, HKOJIOTHUYECKON KYyJIbTYphl, OIBITA
JESITeIbHOCTH ~ DKOJIOTUYECKOM  HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HUMH B
M03HABATEIbHON, KOMMYHUKATUBHOM M COLMAIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACOTIOTHH XeMO(poOuu;

LHEHHOCTH HAYYHOI0 MO3HAHUS:

chOpMUPOBAHHOCTH  MHMPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTUS HAYKH M OOIECTBEHHOU MPAKTUKH;

MOHUMAaHHUS cHenuUKd XUMUU KaKk HayKd, OcCO3HaHus e€ poiu B (HOPMUPOBAHUU
PaIMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUH IEJIOCTHOTO MPEJICTaBICHUS 00 OKpY)KarolleM
MHpE KaK O €IWHCTBE MPUPOJbl M YEJIOBEKa, B IMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH H
pelieHny mpodiieM COXpaHeHUs MPUPOIHOTO PAaBHOBECHS,

yOeXAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU Ui COBPEMEHHOW LMBUIM3AlUU: B €€
T'YMaHUCTHYECKOW HAMpPaBIEHHOCTH W BAXXHOW pOJNIM B CO3JaHMM HOBOW 0a3pl MaTepUaTbHOU
KYJIbTYpBI, pEIIeHUH TT00aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYeCKOM, TMHUIIeBOM ¢ JKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIHIIMHBI,
o0OecreyeHnn yCIOBUN YCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(OPTHOM KH3HU KaXKIOTO uJIeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHONM TIpaMOTHOCTU: TIOHMMaHHWSl CYIIHOCTH METOJIOB  IO3HAHUA,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaXx,

CIIOCOOHOCTH HCHOJB30BaTh TMOJTy4YaeMble 3HAHUS JUIS aHaldn3a U OOBSCHEHUS SBICHHIA
OKPY)KAIOIIET0 MHpa W MPOUCXOIIIIMX B HEM H3MEHEHHWU, yYMEHHUs JielnaTh OO0OCHOBaHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAyYHBIX (AKTOB M WMEIOMIMXCS JaHHBIX C MEIbI0 TMOTy4eHUs
JIOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITETFHO MCIOJB30BaTh XUMUUYECKUE 3HAHUS IS



pelIeHus MpooJieM B PeaTbHBIX KU3HCHHBIX CUTYAIUSX;

MHTepeca K O3HAHUIO M UCCIIEI0BATENBCKON IeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHUI0 MW €aMOOOPa30OBaHHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHUH 10 XUMUU B COOTBETCTBHUHM C IKH3HECHHBIMU
MOTPEOHOCTSAMHU;

MHTEpeca K 0COOCHHOCTSM TpyJia B pa3iIHuHBIX chepax mpodeccHoHaNbHON NesITeIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe pe3ylabTaThl OCBOCHHS Yy4eOHOro mpeaMera «XHUMHS» Ha YpPOBHE
cpeaHero o0Iero 00pa3oBaHUs BKIIFOYAIOT:

3HAYUMBIC IS (DOPMHUPOBAHHSI MHPOBO33PCHUS OOYUAIONIMXCS MEXIUCIUILIUHAPHBIC
(MexTpeIMeTHBIE) OOIIeHayUYHbIE TOHATHS, OTPAXKAIOIINE 1IETIOCTHOCTh HAYYHOW KapTHUHBI MUpPA
U creruuKy METOJIOB MMO3HAHMSI, UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEPTHUs, SIBJICHUE, TIPOLIECC, CUCTEeMa, HAy4YHbIH (PaKT, MPUHIMUII, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHNE, HAOIIOIEHNE, U3MEPEHHE, SKCTIEPUMEHT U JIPyTue);

YHUBEpCaJIbHbIE yueOHbIE JENCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHEIE,
perynatuBHble), obecneunBawoomue (GopMupoBaHne (QYHKIMOHAIBHOM TI'PaMOTHOCTH U
COITMATPHOM KOMIIETEHITUN 00yYaIOIUXCS;

CrOCOOHOCTh ~ OOy4YalIMXCS  HCMOJB30BaTh  OCBOGHHBIE  MEKIUCIMIUIMHAPHBIC,
MHPOBO33PECHUECKHE 3HAaHWsS M YHUBEpCaJdbHbIE y4deOHBIC NEWCTBUS B IO3HABATEIBHOU |
COIIMAIBHON MPAKTHKE.

MeranpeaMeTHbIe pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATHHBIMU yUCOHBIMHU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU M PETYJISTHBHBIMHA JICHCTBHSIMH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Ba3oBble jJornueckue 1eidcTBUA:

CaMOCTOSITENIbHO  (POPMYNIHUpPOBaTh M aAKTyaJU3UpOBaTh MpoOJIeMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

OTIPENeNIATh e JesTeNbHOCTH, 33aJaBas MapaMeTpbl U KPUTEPUH UX JOCTHKEHUS,
COOTHOCHTH Pe3yJbTaThl JESITEILHOCTH C TOCTABICHHBIMU LEISIMH;

WCIIOJIb30BAaTh IPH OCBOCHHM 3HAHUI NPUEMBI JIOTUYECKOTO MBIILICHUS — BBLACTATH
XapakTepHble TPU3HAKK TOHATUH U yCTAaHABIMBAaTh MX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MOHITHS ISl 00bSICHEHUS OTACIBHBIX (PAKTOB U SIBJICHUN;

BBIOMPATh OCHOBAHUS M KPUTEPHHU ISl KJIacCU(UKALIMY BEUIECTB U XUMHUYECKUX PEaKLIUii;

yCTaHaBIUBATh MPUUMHHO-CJICICTBEHHBIEC CBSI3U MEXKAY U3y4aeMbIMU SBJICHUAMU;

CTPOUTH JIOTUYECKUE pacCyXAeHUA (MHAYKTUBHBIC, [EAYKTUBHBIC, [0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHUSl B paCCMATPUBAEMBIX SBJICHHIX, (OPMYIUPOBATH
BBIBOJIbI M 3AKJIFOUEHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS, UCHOJIb3yeMble B XUMUU CHMBOJUYECKHE (3HAKOBBIC)
MOJenu, MpeoOpa3oBbIBATh MOAETbHBIC MTPEICTABICHHS — XUMHUUECKUN 3HAK (CUMBOJ) SJIEMEHTA,
XxuMuueckas ¢Gopmyna, ypaBHEHHE XUMHYECKOW peakuuu — TpU PElIeHUH Y4eOHBIX
MO3HABATENbHBIX U MPAKTHYECKUX 337ay, NPUMEHSATh HA3BaHHbBIE MOJEIbHBIC MPEACTABICHUS
JUTS BBISIBIICHUS XapaKTePHBIX MPU3HAKOB U3y4aEMBIX BEIIECTB U XUMHUYECKUX PEAKITHIl.

ba3zoBble ucciienoBaTe/ibCKHe AeUCTBUA:

BIIaZIETh OCHOBAMH METOJIOB HAay4yHOTO TO3HAHUS BEIIECTB M XUMHUYECKHX PEaKIIHii;

(dbopMynupoBaTh LENU U 33Ja4d WCCIEIOBAHMS, HCIOIb30BaTh MOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CY)KJICHUH;

BIIAJIETh HABBIKAMU CAMOCTOSITETLHOTO IUJIAHUPOBAHHWSI W TIPOBEICHHS YUEHUYECKHX
AKCMIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOJaTh 32 XOJIOM IPOIECcca, CaMOCTOSITETHHO
MPOTHO3UPOBATh €ro pe3yinbTar, (OPMyIUpOBaTh OOOOIIEHHS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PEe3yJbTaTOB UCCIIEOBAHMSI, COCTABISATE 0OOCHOBAHHBIN OTYET O MpOACTaHHON
pabore;



npuoOpeTaTh OMNBIT YYEHUYECKOH HCCIIeOBAaTEIbCKOM W TMPOEKTHOM JEATeNbHOCTH,
HPOSIBIATE CHOCOOHOCTP M TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB PpEIICHHS
IIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJOB [T03HAHUS.

Paborta ¢ undopmanueii:

OPUEHTUPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX HMHPOpPMaUuu (HAYYHO-TIOMYJISpHAs
JuTepaTypa XMMHYECKOIO COJEp)KaHUs, CIOpaBOYHbIe MocoOusi, pecypcbl HWHTepHera),
aHATM3UPOBATh HMH(POPMAIIMIO pPA3IMYHBIX BHIOB U (OPM MPEIACTABICHUS, KPUTHUYECKH
OILICHHUBATh €€ JOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTD; ¢

OpPMYyJUpPOBaTh 3alpoChl M MPUMEHATHh pa3IMYHble METOAbl IPU IOUCKE U OTOOpe
nHbOpMaIUK, HEOOXOJMMOH TSI BEITIOTHEHUS YUE€OHBIX 33/1a4 ONPEACIEHHOTO THIIA;

nproOpeTaTh OMBIT HMCIOJIB30BaHUA HWH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BBIOMpATh ONTHUMAJIbHYIO (OpMYy Ipe/CTaBiIeHUs] MH(GOPMALUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOJINLIbL, PUCYHKU U JPYTHE);

HCIOJIb30BAaTh HAYUYHBIM $3bIK B KayecTBE CpeACTBAa MpH pabdoTe ¢ XUMUYECKOU
nHpopmanuen: NPUMEHATh MeXNpeaMeTHble ((u3nueckue U MaTeMaTU4yecKue) 3HaKu |
CHUMBOJIBIL, pOpMYIbI, a00peBUATYypbl, HOMEHKIATYPY;

HCII0JIb30BATh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMUECKHE CPEJCTBA HATJISITHOCTH.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIC Y4eOHbIE ACHCTBHS:

3a/1aBaTh BOIPOCHI M0 CYLIECTBY OOCYX/J1aeMOM TeMbl B XOJie JUaJloTa W/UIM AUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OpPMyIUpOBaTh CBOM NPEIIOKEHUS OTHOCUTEJIBHO  BBITIOJHEHHS
MPEeJI0KEHHOM 3aa4H;

BBICTYNaTh C MPE3EHTAIMeil pe3yabTaTOB IMO3HABATENbHON JEATEIbHOCTH, IMOJYUYE€HHBIX
CaMOCTOSITEJIBHO WM COBMECTHO €O CBEPCTHHKAMM IIPH  BBIIOJHEHHH XUMHYECKOIO
IKCIEPUMEHTA, MNPAKTUYECKOHM pPAabOThl MO MCCIEIOBAaHMIO CBONCTB M3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro mnpoekra U (hopMyaHpoBaTh BBIBOABI IO Ppe3yiabTaTaM IPOBEIEHHBIX
UCCIIeIOBAaHUI TyTEM COIIaCOBaHUS MO3ULMIH B X0/1€ 00CYXIeH!sI 1 0OMEHa MHEHUSMU.

PeryasiTuBHble YHUBepPcaJbHble yUeOHbIE 1eiiCTBUS

CaMOCTOSITENIBHO IUIAHUPOBATH U OCYIIECTBJIATh CBOK IIO3HABATEIBHYIO NEATENBHOCTD,
onpenenss e€ Leau W 3aJadyd, KOHTPOJMPOBATh U MO Mepe HEoOXOAUMOCTH KOPPEKTHPOBATH
[Ipe/UIaraéMblii alropuT™ AEHCTBUM IPU BBINOJHEHUH Y4EOHBIX M HCCIENOBATEIbCKHX 3a/ad,
BBIOMpaTh Hanbosee A3(h(PEKTUBHBIN CIOCO0 UX pEIIeHUs C YIETOM TMOJYYCHHs] HOBBIX 3HAHUHN O
BEIECTBAX U XUMHUYECKUX PEAKLUAX;

OCYILECTBIIAATh CAMOKOHTPOJIb CBOEH [JEATCIIBHOCTM HAa OCHOBE CaMOaHalu3a H
CaMOOLICHKH.

IIpeaMeTHbIE pe3yJibTATHI OCBOCHUS YU4eOHOTI0 npeaMeTa « XumMus» (0a30Bblil YPOBEHb)

11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOGHHMS Kypca «OOmas u HeopraHudeckas XUMHs»
OTpaXkaroT:

chOpPMUPOBAHHOCTh TMPEACTABICHUI: O XHUMHYECKOHW COCTaBJISIONICH ECTECTBEHHO-
HAyYHOM KapTUHBI MHUpa, POJM XHUMHH B TO3HAHHWH SBICHUN NPUPOABI, B (POPMUPOBAHUU
MBIIIJIEHUSI U KYJIbTYphl JTUYHOCTH, €€ (YHKIHMOHAJIBHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelleHHs TPaKTUYECKHX 3a7ad U JKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBIO U IPUPOJHOM CpEIIE;

BJIaJIECHUE CHUCTEMOM XUMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOMOJIArarolue
MOHATHS (XMMHUYECKHH DJIEMEHT, aTOM, U30TOIl, S-, P-, d- JIEKTPOHHBIE OPOMTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSPHBIA OO0BEM, BaJCHTHOCTh, JJIEKTPOOTPHUIATETHLHOCTh, CTEMEHb
OKHCJICHHS, XHMHUYECKas CBS3b (KOBaJieHTHas, WOHHAs, METAJJIM4ecKas, BOJOpOHAs),
KpUCTAJUIMYECKasi  pelérka, TUMbl XUMHUYECKUX  pEaKIud, pacTBOp,  DIIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, IIEKTPOIUTHYECKAs JUCCOLMALIMS, OKUCIUTEIb, BOCCTAHOBUTEb, CKOPOCTh



XUMUYECKOM  peaklMd, XHUMHUYECKOE  paBHOBECHE); TEOPUHM W  3aKOHBI  (Teopus
ANEKTPOJUTUYECKOM auMccoluanunu, nepuoguyeckuii 3akoH .M. MenneneeBa, 3akoH
COXpaHEHHUsI MACChl BEIECTB, 3aKOH COXPAHEHUS M MPEBPAICHHUS SHEPIUH IMPU XUMUUYECKUX
peakuusix), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMUHM, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalme B OCHOBE IMOHUMAHUSA MPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(akTOJIOTMYECKHEe CBEJICHUS O CBOMCTBAX, COCTAaBE, MOJYYCHHH M OE30MAaCHOM HCIOIh30BAHUHU
BOKHEUIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YEJIOBEKA,

c(hOPMHUPOBAHHOCTh YMCHHI BBHISBIISATh XapaKTePHBbIC NMPHU3HAKU MOHSATHH, yCTAHABINBATH
HX B3aUMOCBSI3b, HCIOJB30BATh COOTBETCTBYIOIIME MOHSATHS MPU OMHCAHUH HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLCHMUI;

c(OPMHUPOBAHHOCTh YMEHHUI HCIIOJIH30BATh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHUS
dbopMya BEHIECTB U YpaBHEHUW XUMHUYECKUX PEAKIUN, CHUCTEeMATHUYECKYH0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIBHBIX HEOPraHMYECKHX BemlecTB (yrapHbld Tas,
YIJIEKUCIIBIA Ta3, aMMHAaK, TamiéHas W3BECTb, HEram€éHas HW3BECTb, MUTHEBAs COJA, MUPUT M
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUN OTPEENIATh BAJICHTHOCTD U CTETIEHh OKHCIICHUS] XUMHUECKHUX
AJIEMEHTOB B COEJIMHEHUSAX PA3IUYHOTO COCTAaBa, BUJ XMMUYECKOMN CBsI3U (KOBAJICHTHASI, HOHHAS,
MeTaJUTMYeCcKasi, BOJIOPOHAS) B COCAMHEHHSX, THI KPUCTAJUTMUYECKOW PEmETKH KOHKPETHOTO
BelecTBa (aToMHas, MOJICKYJspHas, MOHHAs, METAJUIMYECKas), XapakTep Cpeabl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAICKHOCTh HEOPTAHUYECKHX BEIECTB
10 UX COCTaBY K OTMPENeIEHHOMY KJIacCy/TPYIe COSMHEHUH (TTPOCThIE BEIIECTBA — METAIIIBI U
HEMETaJUIbl, OKCU/IbI, OCHOBAHUS, KUCJIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIN);

chOpMUPOBAaHHOCTh YMEHHUM pacCKpbIBaThb CMBICT THepuogudeckoro 3akoHa JI.U.
MenneneeBa U JEMOHCTPUPOBATH €r0  CHUCTEMATHU3HPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHUYECKYIO (DYHKIIHH;

chOpMUPOBAaHHOCTh ~YMEHUN  XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUUYECKUX 371eMeHTOB 1—4 nepuonos [lepuoanyueckoil cucteMbl XUMHUUYECKUX 3eMeHTOB J[. M.
MenzeneeBa, HCIOb3YS TOHATHA «S-, P-, O-3JIEKTPOHHBIC OPOUTAIHN», «IHEPrETUUYCCKHE
YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX 3JEMEHTOB M UX
COEIMHEHUH 10 Tepuoaam u rpymnnam [lepuoanueckoit cuctembl XUuMU4ecKux sieMenToB J1.M.
Menneneena;

chOopMHUPOBAaHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKHIE CBOICTBA
HEOPraHUYECKNX BEILIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE I€HETUYECKOMN
CBA3U MEXJYy HEOPraHMYECKMMHU BEIIECTBAMHM C IIOMOULIBIO YPAaBHEHHH COOTBETCTBYOLIUX
XUMUYECKUX PEAKIUH;

chOpMUPOBAHHOCTh YMEHUS KIACCU(UIUPOBATh XMMHUYECKHUE PEAKIUU MO Pa3IUYHBIM
npu3HakaM (YHCIy U COCTaBy pearupyrolux BEHIeCTB, TEIUIOBOMY 3G (deKTy peakiuu,
M3MEHEHUIO CTETIEHEH OKHUCIEHUS DIEMEHTOB, 00paTUMOCTH PEAKIINH, YYaCTHIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBIIATh YPAaBHEHHUS PEAKIMI Pa3TUYHBIX TUIIOB, MOJIHBIE
U COKpalléHHBbIE YPaBHEHMs pPeaKlMii MIOHHOTO OOMEHa, YUYUTHIBASI YCIOBUS, MPH KOTOPHIX 3TH
peakuu UAYT A0 KOHIIA;

chOpPMUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIUHU, MOATBEPKIAIONINE KauyeCTBEHHBIN
COCTaB pAa3JIMUYHBIX HEOPraHWYECKUX BEIIECTB, pAaClO3HABaTh OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

chOpMUPOBAHHOCTh YMEHHMI PACKPBIBATh CYIIHOCTH OKHUCIUTEIHHO- BOCCTAHOBUTEIHHBIX
peaxiuii MocpeICTBOM COCTaBIEHUS AIIEKTPOHHOTO OanaHca STUXPEaKIni;

chOpPMUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakiuu
OT pa3NUYHBIX (PAKTOPOB; XapakTep CMEIICHHUS XUMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT
BHeHero Bo3aencTBus (npunuun Jle [larense);



c(OPMHUPOBAHHOCTH YMEHHUH XapaKTEepHU30BaTh XUMUYECKUE TPOIIECCHI, JIEXKAIIE B OCHOBE
MPOMBIIIICHHOTO TOJYYEeHUSI CEpHOM KHCIOTHI, aMMHakKa, a Takke C(HOpMUPOBAHHOCTD
IpeacTaBIeHUd 00 OOLMX HAayYHBIX HNPUHIUIAX M KOJOTMYECKHX MpoOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUH NPOBOJUTH BBIUYMCICHUS C HCIOJb30BAaHUEM MOHSATHS
«MaccoBasi JI0Ji1 BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUN TIa30B IPU XUMHUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wil 00bEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMHM BEUIECTB, TEIUIOBOTO A(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHUS MacChl BEIIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUH;

c(OpPMHUPOBAHHOCTh YMECHHI COOJIOIATh MpaBUiIa MOJIb30BAHUS XUMHUYECKOUW MOCYHAON U
nabopaTOpHBIM 000PYJIOBaHUEM, a TAKXKE MpaBUiIa 0OpaIIeHNsI C BEIECTBAMUA B COOTBETCTBHH C
WHCTPYKIUSMH TIO BHITIOJTHEHHIO TA00PAaTOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHUH IUTAHUPOBATh W BBHIMOJHATH XUMHUYECKHH HSKCIEPUMEHT
(paznokeHHe TepoKCcHAa BOJOpPOJAa B NPUCYTCTBUM KaTajlu3aTopa, OIPENECIIEHHUE Cpeabl
PacTBOPOB BEIIECTB C MOMOIIBbIO YHUBEPCATbHOTO MHIUKATOPA, BIUSIHUE PA3IUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKON peaklMM, peakluud HOHHOr0 OOMEeHa, KaueCTBEHHbIE pEaklUU Ha
cynbgaT-, KapOOHAT- U XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHUS, PELIEHHE IKCIEPUMEHTAIbHBIX
3amau no TemaMm «Mertamiel» U «HemeTamiasl») B COOTBETCTBMM C NpaBUJIAMU TEXHHUKHU
0€30MacHOCTH IpU 0OpaIleHUH C BEIIECTBAMHU U JJaOOpaTOPHBIM 000PYAOBAHUEM, MIPEACTABIATh
pe3ynbTaThl XMMHMUYECKOTO 3KClepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh yYMEHHH KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HWH(POPMAIHIO,
MOJIy4aeMyI0 M3 Ppa3HbIX MCTOYHMKOB (CpelcTBa MaccoBOM KOMMYyHUKauuu, WHTepHET u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHHMM COOJIOATh TMpaBHJIa SKOJOTHYECKH IEJIeCO00pa3HOTO
MOBEACHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEJIAX COXPAHEHHS CBOEr0 3/0pOBb U
OKpYy)Karolel NpUpOJHOM Cpellbl, 0CO3HABATh OMACHOCTh BO3JEHCTBHS HA KWBBIE OpPraHU3MBbI
onpenenéHHBIX BEUIECTB, MOHMMas cMblci nokaszarens [1IK, mosicHsaTh Ha mpuMepax crocoObl
YMEHBIIECHUS U MIPEIOTBPALIEHHS UX BPETHOTO BO3JICHCTBHS HAa OPraHU3M YeJIOBEKa;

JUIg 00y4YarolUXCsl ¢ OTPAHMYEHHBIMM BO3MOXHOCTSIMHU 3JI0POBBS: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHMIA;



Conepxxanue y4eOHOro npeamera « XumMHs»
11 knacc (34 yaca)

Paznen 1. Teopernueckue ocHoBbI xumuu (13 yacoB)

Crpoenne BeuiectBa. CoBpeMeHHasi MOJIENIb CTPOCHHUS aTOMa. DJIEKTPOHHAS KOH(PHUTypanus
atoma. OCHOBHOE U BO3OYKJICHHBIE COCTOSIHUS aToMOB. Kitaccudukanus XMMHUYeCKHX JIEMEHTOB
(s-, p-, d-amemenTh1). OCOOCHHOCTH CTPOCHHS SHEPIETUYCCKHX YPOBHEW aToMOB O-371€MEHTOB.
[Tepuonnueckas cucrema xumuueckux odnemMeHTtoB J[[.M. MennaeneeBa. Duznueckuid CMBICH
[Tepuomnueckoro 3akona .M. Menneneesa. [IpuurHbl 1 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
AJIEMEHTOB M WX COCJUHEHUW MO TMEpUOoJaM U TPyIIaM. DJIEKTPOHHAs MPUPOJa XUMHUYECKOM
CBSI3U. ODJIEKTPOOTPUIIATENILHOCTh. BHIbl  XMMHUYECKOW CBs3M  (KOBaJCHTHas, HWOHHAS,
MeTaJsIn4yeckasi, BOJOPOAHAs]) U MEXaHU3Mbl ee oOpasoBanus. Kpucramimyeckue u amopgHbie
BeliecTBa. THUIBI KPUCTATUTMYECKUX PEHIETOK (aTOMHAs!, MOJIEKYIIsIpHAs, HOHHAs, METAJTTUYECKas ).
3aBUCUMOCTh (DM3MUYECKUX CBOWCTB BEIIECTBA OT THIMA KPUCTAUTMYECKOW pemeTku. [IpuunHbl
MHOT000pa3usi BEIIECTB.

XuUMHYecKue peakiuu. ['OMOreHHble M TeTeporeHHble peakiuu. CKOpOCTh peakiuu, ee
3aBUCUMOCTh OT pPa3JIMYHBIX (PAKTOPOB: MTPHUPOJIBI PEATUPYIONIUX BEIIECTB, KOHIEHTPAIUU
pearupyrommx BEIIECTB, TEMIEPaTyphl, IUIOMIAAN PEAKIMOHHOW TMOBEPXHOCTH, HAIUYUSA
karanu3atopa. [Ipaktuueckas pabora Ne 1. WccrnenoBanue BiIMSHUS pa3dyHBbIX (AKTOPOB Ha
CKOPOCTh XUMHUYECKOW peaknuu. Ponp KaTaim3aTOpoB B TMPHUPOJAE H  MPOMBIIIIICHHOM
npousBojicTBe. OOpaTUMOCTh peakiuil. XUMHUECKO€ paBHOBECHME U €ro CMELIEHHE IO
JEHUCTBUEM PA3TUYHBIX (AaKTOPOB (KOHIIEHTpAIUS PEareHTOB WM MIPOIYKTOB PEAKIIUU, TaBIICHHE,
TeMmreparypa) IS CO3/IaHUsl ONTHMAJBHBIX YCIOBHM MPOTEKAHUS XUMUYECKUX TPOIECCOB.
Hucnepcasie cuctemsl. [loHsiTue o xomounmax (3osm, renu). MctuHHBIE pacTBOphl. Peakiuu B
pacTtBopax 3JeKTpoJuTOB. pH pacTBOpa Kak mokazaresib KMCIOTHOCTH cpeanl. ['maponus conei.
3HaueHue  TUIpodM3a B OHUOJNOTMYECKHX  OOMEHHBbIX  mporeccaXx.  OKHCIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKIMHU B MPUPOJIE, IPOU3BOJICTBEHHBIX MPOLIECCAX U )KUZHEIEATEIbHOCTH
Oopranu3mMoB. OKHUCIMTEIbHO-BOCCTAHOBUTEBHBIE CBOMCTBA MPOCTBIX BEIIECTB — METAJJIOB
IJIaBHBIX W TOOOYHBIX MOArpynmn (Menb, >XeJIe30) M HEeMETaUIOB: BOJOPOJa, KHCIOPOJa,
raJIoreHoB, cepbl, a3ora, (ocdopa, yriepoaa, KpeMHUs. DIEKTPOJIU3 PACTBOPOB M PACILIABOB.
[IpuMeHeHue 31eKTpon3a B IPOMBIIUIEHHOCTH.

Pa3nen 2. Heoprannueckasi xumus (17 yaco)

Hewmeramnsl. [lonoxenne HemeramioB B [lepuoanueckoil cucteMe XUMHYECKUX AJIEMEHTOB
J.1. MenneneeBa U OCOOCHHOCTH CTpOCHHsS aToMOB. (DHU3WYECKHE CBOWCTBA HEMETAILJIOB.
AmutoTponus HEMETAILIOB (Ha MpUMepe KUciopoaa, cepbl, pocdopa u yriiepoaa).

XUMUYECKHE CBOWCTBAa BAXHEUIIUMX HEMETAUIOB (TaJoreHoB, cepbl, a3zoTa, (ocdopa,
yriaepoaa U KPpeMHHsI) U UX COCAUHEHHH (OKCHJIOB, KHCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XHENIINX HEMETAIUIOB U UX COCIMHEHUH.

Mertamnsbl. Ilonoxenue meramioB B [lepuoauyueckoil cucreme XuMuueckux saeMenToB [1.1.
MenneneeBa. OcOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0OUEK aToOMOB MeTauioB. OOmue
¢usnueckue cBoiicTBa MeTaysioB. CIUIaBbl METAJUIOB. DIIEKTPOXUMHYECKHM PN HANpsKEHUH
METaJJIOB.

XVUMUYECKHE CBONCTBA BaKHEHIIMX METaUIOB (HATpWid, KalWd, KaJlblUWA, MarHui,
ATIOMHUHHM, IIMHK, XpOM, elle30, MeAb) W UX coeauHeHuid. OOmmue crnocoObl MOTyYeHHUS
MeTtamioB. Meramnyprusi. Kopposust meTaios.

CriocoOsI 3amuThl OT KOppo3uu. [I[puMeHeHre MeTamioB B ObITY U TEXHUKE.

[Ipaktueckas pabora Ne 2. Perienue SkcreprMMEHTAIbHBIX 3a7ad M0 Teme «MeTasuibiy.
[Mpaktueckas pabora Ne 3. Pemienme skcrnepuMeHTANbHBIX 3agad mo Teme «Hemeramiby.
[TpakTueckas pabota Ne 4. KauecTBeHHBbIE peaKIi Ha HEOPraHUUECKUE BEIIECTBA U HOHBI.

Pa3nen 2. Xumus u xxu3Hb (44aca)

Hayunwsie meTonsl mo3HaHus B XuMuu. Mcrounumku xumuyeckoil umHpopmarmu. [louck
nH(pOpMallUK M0 HAa3BaHUSM, HJECHTHU(UKATOpaM, CTPYKTYpHBIM ¢opMynam. MoaearpoBaHue



XUMHUYECKUX ITPOLIECCOB U ABJIICHUM, XMMUYECKUI AHAJIN3 U CUHTE3 KaK METOJbl HAYy4HOI'O
IIO3HAHMUS.

XUMHUS U CETBCKOE X035MCTBO. MUHEpalIbHbIE Y100pEHUsL. .

Xumusa B crpoutensctBe. llement. beron. Iloabop onTuManbHBIX CTPOUTENBHBIX
MaTepuasoB B IPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA.

XHUMHSA U OKOJIOTHsA. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl U €ro MOCIEACTBUS.

Oxpana ruapocdepsl, mouBsl, aTMochepbl, HIOPHI U hayHBI OT XHKMUYECKOTO 3arps3HEHUS.



TemaTn4yeckoe NUIaHNPOBAHNE N0 Y4eOHOMY NpeaMeTy « XUMHD»

11 knacc (34 yaca)

Ne n/n Ha3zeanue pazoena Konuuecmeo
uacoe
1 | Teopernueckne OCHOBBI XUMUU 13
Heoprannueckas xumust 17
XUMMS U )KU3Hb. 4
Hroro 34
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