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1. Ilnanupyemble pe3yJbTaThl 0CBOCHHUS Y4eOHOI0 npeamMera « XuMHus»

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero o0miero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeiHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJabTaTOB OCBOEHMs IpeameTa «XHUMHS» Ha YpPOBHE CpelHero ooOiero o0pa3oBaHUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJIM4ue MOTUBALIUU K 00YYEHHUIO;

L[€JICHANPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHU, MPUCYIIUMHU LIEJIOCTHOM CHUCTEME XHMHYECKOIrO
o0pazoBaHUs;

HaJM4Yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTYypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOWTH KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCsd B E€IUHCTBE
yu4eOHOH M BOCHMTATEIBHOW JEATENbHOCTH B COOTBETCTBUM C T'yMAaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJ€aJaMH POCCUICKOTro
IPaXJaHCKOro OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U IpPaBUIaMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCAM CAaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00yJarOIUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00Y4aIOUIMMUCSA CBOUX KOHCTUTYLIMOHHBIX IPaB U 00A3aHHOCTEH, YBAXKEHUS K
3aKOHY M NPaBONOPAIKY;

IIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH IIPU CO3JIaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4eOHbIX U [M03HABATEIbHbIX 33/1a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YU€OHOH EATENIbHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M MPAKTUYECKOIO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHsS] HAayKH €CTh Pe3yNbTaT JUIMTENbHBIX HaOIIOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;

WHTepeca M TO3HABaTEIbHBIX MOTHBOB B TMIOJYYEHHH M TIOCIEYIOIIEM aHalu3e
nH(OpMAIIUU O NEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS



HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKHUMH SIBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJICHHE W TIOCTYIIKM CBOWIX TOBAPHUINCH C IMO3HIUAN
HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS [EHHOCTEH 310poBOTO M Oe3omacHOro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 370POBBIO;

coOroIcHUs TIPaBUJI OE30TIACHOTO OOpAIIEeHUSI ¢ BEIIECTBAMH B OBITY, MOBCEIHECBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBHAYAILHOTO ¥ KOJUICKTUBHOTO O€30TIaCHOTO
MTOBEJICHUS B CUTYAIUSX, YIPOKAOIINX 37I0POBBIO H KU3HU JTFOJICH;

OCO3HAHUS TOCIICJICTBUH M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KYpEHUs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HMCCIIEI0BATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOH M IPYTHX BUIAX JICATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHEe B PEIICHUH MPAKTUYCCKUX 3aJla4 COIMATBHOU
HaIPaBJICHHOCTH (B paMKaX CBOETO KjIacca, IIKOJIB);

WHTEpeca K MPAKTHYECKOMY H3YYCHHIO MPOPECCHi pa3InIHOTO poJia, B TOM YHCIIC Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUWU;

YBa)KEHHUS K TPYY, JIOASAM TpyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPAaeKTOpUU OOpa30BaHUA,
Oynaymieit mpodeccu U peaau3alnui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIOCOOHOCTEH K XMMHUH, HHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) AK0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHMS TI00aBHOTO XapakTepa SKOJIOTHYECKUX MPOOieM, BIUSHUS S3KOHOMUYECKHX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHS HEOOXOAMMOCTHU MCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpEJ OKPYXKAarollel MpUpOJHON cpene,
YMEHHUSI TPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHMUECKUE MOCIEACTBUS MPEIIPUHUMAEMbIX
JICCTBUHN U MIPEJOTBPpAIIATh HUX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJIbTYphI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHON U COLIMATLHOM MPaKTUKE, CIOCOOHOCTH ¥ YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

chOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CHenuUKA XMMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU [IEJI0CTHOTO MPEICTaBICHHSI 00 OKpPYKAIOIIEM
MHUpE KaKk O €JUHCTBE MPHUPOABI M YEJIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHny mpooieM COXpaHeHUs TPUPOJTHOTO PABHOBECHS,



yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHH JUISI COBPEMEHHOW IUBWIM3AIMH: B €€
T'YMaHHCTUYECKON HANpaBIEHHOCTH W BAXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHabHOU
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOA,
SHEPreTHYECKON, MHUIICBOM H DKOJOTHYECKON OE30MacHOCTH, B PA3BUTUU MEIUIUHBI,
00eCreYeHNH YCIIOBHIA YCIIEITHOTO TPY/a M SKOJOTHYECKH KOM(POPTHON KHU3HH KAXKIOTO YeHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TPAaMOTHOCTH: TIOHUMaHUS CYIIHOCTA METOJOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCITOJIB30BATh IMOJIy4aeMbIe 3HAHUS IS
aHalM3a U OOBSICHEHUs SIBJICHUU OKPYKAIOIIErO0 MHpa U MPOUCXOAAIIUX B HEM H3MEHEHUH,
yMEHUS JiefaTh 000CHOBAHHBIE 3aKIIOYCHHS HA OCHOBE HAYYHBIX (DaKTOB U UMEIOIIUXCS JaHHBIX
C LEJBIO MOJIYYEHHUS T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO MCTIOIB30BaTh XUMHYECKUE 3HAHUS JUIsI PEIICHUs TTPoOIemM
B peaJIbHBIX KU3HCHHBIX CUTYaIUX;

HWHTEpEeca K MO3HAHUIO U UCCIE0BATEIIBCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMpPEepPhIBHOMY OOpa30BaHHIO MU CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJyYE€HHWIO HOBBIX 3HAHWW TIO XUMHUH B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccHoHaTbHON
JEATEIIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO TpenMera «XuMHUS» Ha YPOBHE
cpenHero oOmiero 00pa3oBaHus BKIIOYAIOT:

3HauYuMble s (HOpPMHpPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeAMeTHbIE) 0OLIEHAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIlecTBo,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (akT, MPUHLHII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCiel0BaHne, HAOII0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHbIE yueOHbIe JICUCTBUS (mo3HaBaTesbHbIE, KOMMYHUKAaTHBHBIE,
perynatuBHble), obecreunBaroue (GopMUpOBaHHE (PYHKIHMOHAIBHOW TPAMOTHOCTH U
COLIMANIBHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOy4aloOIIMXCA  MCIOJb30BaTh  OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4ueOHbIE ACWCTBHUS B I03HABATEIBHOU U
COLIMAIbHOW MTPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4EOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH 1eHiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIHUPOBATh U aKTyalM3HpPOBaTh MpoOJeMy, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONpeNeNsATh LeNU JeATEIbHOCTH, 3aJaBas MNapaMmeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C MOCTABICHHBIMU LIEJISIMH;

WCIIOJb30BATh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTMUYECKOTO MBIIIJIEHUS — BBIIEIATH
XapaKTepHble TMPU3HAKK TOHATHI M YCTAaHABIMBATH MUX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIINE TOHSITHS I 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIaCCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIUi;

YCTaHaBJIMBATh PUYUHHO-CIIEJICTBEHHBIE CBA3U MEXI1Y U3Yy4aeMbIMU SIBJICHUSIMU;



CTPOUTb JIOTUYECKUE PpACCYXACHMSI (MHIAYKTUBHBIEC, JAECAyKTUBHbIE, II0 aHAJOIHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYINPOBATH
BBIBO/IBI M 3AKJIFOYCHHUS;

IIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XMMUU CUMBOJIMYECKUE (3HAKOBBIE)
MOJeNu, MpeoOpa3oBbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOW peaknuu — TPU pPEIICHHH YYeOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, NPUMEHITh Ha3BaHHBIE MOJIEJIbHBIE MPECTABIICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€N0BaTENbCKUE € CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NIO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

¢bopMmynupoBaTh LETM M 3aJaud HCCIEJOBAHMS, HCIOJIb30BAaTh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
1 (OopMHUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEIbHOTO IUIAHWPOBAHUS M MPOBENEHUS YUYEHUYECKHX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIlecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBAHMS, COCTABISATh OOOCHOBAHHBIN OTYET O MPOJIeIaHHOM
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOMW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY ITOUCKY METOJOB pEelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJO0B MTO3HAHUSI.

3) pabora ¢ undopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMYHBIX HCTOYHHMKAX HHOPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTeparypa XMMHUYECKOIO COJIepXkaHMs, CIpaBOuYHble IocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(DOPMALMIO DPA3IUYHBIX BUAOB U (OPM MpEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUNBOCTb;

(dbopMynupoBaTh 3alpochl U NPUMEHATh DPA3JIMYHblE METOJbl IPU IOUCKE M OTOOpe
uHbOpMalny, HeOOXOAUMO Ul BBIIOJIHEHUS YUEOHBIX 3a/1a4 OIPEEeIEHHOTO TUIIA;

IpUOOpETaTh OIBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEJIBHO BBIOMPATh ONTUMAIBHYIO (POpPMY NpeAcTaBiIeHUs UHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHUE);

UCIOJb30BaTh HAYYHBIH $3bIK B KayecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
uHbopMaluel: NPUMEHATh MeEXIpeAMeTHble ((pU3MUYeCKue W MaTeMaTH4YecKHe) 3HaKh MU
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH.

OBgiiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

3aJaBaTh BOIPOCHI 1O CYIECTBY OOCYK/JIaeMOW TeMbl B XOJi€ AUAIOTa W/WIN JUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCHUTENILHO BBITIOJIHEHUS
MPEUI0KEHHOHN 3a1auH;

BBICTYNaTh C MpPE3EeHTAIel pe3yabTaTOB MO3HABATENBHOM AEATENILHOCTH, MOITYYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TMPH BBINOJHEHUHM XHMHUYECKOTO
HKCTIIEPUMEHTA, NPAKTUYECKOH pabOThl MO MCCIEAOBAHUIO CBOMCTB H3y4yaeMbIX BELIECTB,
peanu3anu y4eOHOro IpoekTa U (OpMYIHPOBATH BBIBOJBI 0 pPE3yJAbTaTaM IPOBEIEHHBIX
MCCIIEIOBAaHU MTyTEM COTJIACOBAHMS MO3ULIMIA B X0J1€ OOCYXJICHUS 1 OOMEHAa MHEHUSMHU.

OBiiaieHNe YHHBEPCAIbHBIMU PeryJsiTABHbIMU /1eHCTBUSIMM:



CaMOCTOSITENIBHO IIJIJAHUPOBAaTh U OCYILECTBISATh CBOKO IMO3HABATENIbHYIO JIEATEIbHOCTD,
ompenenss e€ Ienu W 3aJaud, KOHTPOJHUPOBATh M MO Mepe HEO0OXOJAWMOCTH KOPPEKTHPOBATH
IpeUlaraeMblii AJITOPUTM JECHCTBHI NpPU BBIIOJHEHUU YYEOHBIX M MCCIEOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanboee 3(hHEeKTUBHBIN CIOCOO UX pEIIeHHUs ¢ YUETOM MOIYyYEHHs] HOBBIX 3HAHHUHA O
BEILIECTBAX U XMMHUYECKUX PEAKIIHSIX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW [JEATEIbHOCTM Ha OCHOBE caMoaHalu3a U
CaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpenmMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpA, POJU XHMHH B TO3HAHHWH SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIMOHAIBHOM T'PAMOTHOCTH, HEOOXOJMMOW IS
pelIeHHs MPaKTUYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pOBbIO U IPUPOJIHOM cpejie;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarouue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTpPOHHAsi 000JI04YKa aromMa, MOJIEKYyJia, BaJ€HTHOCTb,
AIIEKTPOOTPHUIATENIBHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHasi), MOJib, MOJIIpHAs Macca, MOJSpHbIE 00BEM, YIIepOAHBIH  CKEJIET,
(GyHKIMOHATIbHAS TPYIIA, pajguKal, H30MepHus, M30Mepbl, TOMOJIOTHMYECKUN psZ, TOMOJIOTH,
YTIE€BOAOPOIbI, KUCIOPO U a30TCOJEPIKAILIUE COCTUHEHUSI, MOHOMED, MOJIMMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUUYECKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUEe B OCHOBE NOHMMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMYecKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUM BaXKHEUITUX OPraHUUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU IEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIC MPU3HAKU MOHSATHI, yCTaHABINBATh
MX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS IPYU ONTMCAHUU COCTABA, CTPOEHUS U
MpEBpAICHUN OPraHUYeCKUX COCTUHEHNN;

c(hOpMUPOBAHHOCTh YMEHUU HCHOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) (GOpMYST OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUN, U3rOTAaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBAThH MPUHAAJIC)KHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMNpeeNEHHOMY KIACCy/TpyIme COeAUHEHUN
(YrneBomopoipl, KHUCIOPOA M  a30TCOAEpIKAlllhe COCAUHEHHUS, BBICOKOMOJIEKYISIPHBIC
COeIMHEHUs), TaBaTh UM Ha3BaHuA To cuctemarndeckoi HoMmeHknatype (IUPAC), a takke
MIPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTAETHHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOIHIIEH,
alleTUJIeH, JSTHJICHTJIMKOJb, TIUIEpUH, (PeHod, (QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCTIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTEapUHOBAs KUCIOTA, TIII0KO03a, (PpyKTo3a,
Kpaxmal, eJUTI0JI03a, TIIUIUH);

chOpMUPOBAHHOCTh YMEHHUS OMPEAENATh BHUJBI XUMUYECKOW CBS3H B OpPraHMYECKHUX
COCIMHEHUSX (OAUHAPHBIEC U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHSI TPHUMEHATH TOJOXKEHHUS TEOPUU CTPOCHHUS OPraHuYeCKHUX
BemiectB A. M. byrnepoBa /i 00bsCHEHHS 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;



c(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTPOCHHE, (HU3MUYECKHE WU
XUMHUYECKUE CBOMCTBA TUIMMYHBIX MIPEICTABUTENICH PA3IMUYHBIX KJIACCOB OPraHUYECKUX BEIECTB
(MeTaH, STaH, STWJICH, MPONWJICH, aneTWieH, OyraaueH-1,3, merunoOyramueHn-1,3, OeHzon,
METaHOJI, 3TaHOJ, 3TUJICHIIIMKOJIb, TIUIEPUH, (EHOJ, aleTalbIeTHl, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIl003a, aMMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJY HUMU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUH C
HCII0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh HCTOYHUKH YIIIEBOJOPOIHOTO CHIPHS
(medTh, MPHUPOHBIN Ta3, Yroib), CHOCOOBI MX MEPEepadOTKH M MPAKTUYECKOE NpPUMEHEHHUE
IIPOJIYKTOB MEepepadOoTKH;

c(hOpMUPOBAHHOCTh YMEHUWM TPOBOJUTH BBIYUCICHHS [0 XHUMHUYECKUM YpaBHEHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIHUU IO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJTHOTO U3 UCXOIHBIX BEIIECTB UM MPOJIYKTOB PEAKLIUN);

c(hopMUPOBAaHHOCTh YMEHHM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAY4HOTO
MO3HAHMS, UCIOJb3yeMbIX B XHMHH TIPH U3yUYEHUHU BEHIECTB M XHMHUYECKHX SIBJICHUUN
(naOnrofeHue, W3MEpEHUe, OSKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS TSI IPUHSITHS PEIICHNN B KOHKPETHBIX JKH3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEIECTBAMH M UX IPUMEHEHUEM;

chopMUPOBAaHHOCTh YMEHHI COOJIFO/IAaTh MpaBUja MOJIH30BAHUS XUMHUYECKON MOCYI0N U
abopaTOPHBIM 00OPYIOBAHKMEM, a TAK)KE MPaBHUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TIO BBITIOJTHEHHIO J1a00PATOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBINOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BELIECTB NMPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIE pEAaKIMU OPraHMYECKUX BELIECTB, JEHATypalus OelKoB Mpu
HarpeBaHUH, [[BETHbIE PEaKUU OEJTKOB) B COOTBETCTBUHU C MPABHJIAMHU TEXHUKHU 0€30MaCHOCTHU
npu oOpallleHnu ¢ BellecTBaMU M J1a0OpaTOPHBIM O0OpYIOBaHUEM, IPEACTABISTh PE3YIbTAThI
XMUMHYECKOTO SKClepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKIUil u
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM uHpopmaiuu, HTEpHET U IPYTHX);

cOpMUPOBAHHOCTh YMEHMH COOMIOJATh IMpaBHJIa HSKOJOTMUYECKH I1eJIeCO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pPOBbS U
OKpYXarolleld MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPTaHU3MBbI
ONpe/IEEHHBIX OPraHMYEeCKUX BEUIECTB, MOHMMas cMbica mnokazarens [IJIK, noscHsaTe Ha
puMepax crnocoObl YMEHBIICHHS] U MPEIOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YEJI0BEKa;

JUis 0Oydarouuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHMSI 00 OCHOBHBIX JJOCTYITHBIX METO/AaX MO3HAHMUS BEIECTB M XUMHUYECKUX SIBJICHHUIA,

JUIS CIETBbIX M CHa0OBUAALIMX OOYyYalOMIMXCS: YMEHHUE WCIOJIb30BaTh peibedHO-
TOYEUYHYI0 cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.
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[IpenmeTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas W HEOpraHUYecKas XUMH
OTPAXKAIOT:

C(OPMHUPOBAHHOCTh MPEICTABICHUNH: O XMMHUYECKOH COCTaBIIAIOUICH eCTeCTBEHHO-
HAyYHOW KapTUHBI MHUpA, POJM XHMHUU B TO3HAHWUU SIBJICHHUA TPUPOIBI, B (HOPMUPOBAHUU
MBIIIJIEHUSI U KyJAbTYpPhl JHYHOCTH, €€ (DYHKIIMOHAIBLHOM TPAMOTHOCTH, HEOOXOAMMOW s



pelIeHus] MPAaKTUYECKUX 3a1ad M SKOJIOTUYECKH OOOCHOBAHHOTO OTHOWIECHHS K CBOEMY
3I0POBBIO U IIPUPOJHON CpELE;

BJIAJICHUE CHCTEMOM XMMHMUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarouue
MNOHATHS (XMMUYECKHI DJIEMEHT, aTOM, U30TOTl, S-, P-, d- JIEKTPOHHBIE OpPOHUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIA O00BEM, BaJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XMMHUYecKas CBs3b (KOBaJEHTHas, HWOHHAasg, MeETaJIM4yecKas, BOJOpOJHAs),
KpUCTAJUIMYECKass  pEIIETKA, THUIIBI XMMHMYECKMX  PEaKUHH, pacTBOpP,  AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, NIEKTPOJIUTUYECKAs IUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XMUMHMUYECKOM  peakluH, XUMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHBl  (Teopus
ANEKTPOJUTUYECKON Auccouuanuu, nepuonnueckuii 3axkoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHHMs U IPEBPALICHUS DHEPIHMU IPU XUMHUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJHUYECKHHM S3bIK XUMHUH, MHPOBO33PEHUECKHUE 3HAHMUS,
JeKalMe B OCHOBE IIOHMMAaHMs IPUYMHHOCTH M CHCTEMHOCTH XMMHUYECKUX SIBJICHH,
(hakTOJIOrMUecKre CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€3011aCHOM HCMOJIb30BaHUU
BAYKHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY M MPAKTUYECKON JESTEbHOCTH YEJI0BEKa,

c(OpMUPOBAHHOCTh YMEHHH BBISBISATH XapaKTepHbIE MPU3HAKU MOHATHIM, YCTaHABINBATh
HX B3aUMOCBSI3b, MCHOJB30BaTh COOTBETCTBYIOIIHME MOHATHSA NPHU ONMHCAHWM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPAILCHUN;

c(OpMHUPOBAHHOCTh YMEHUN HCHOJb30BaTh XUMHUECKYI0 CHUMBOJHUKY JUISl COCTaBIICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKHX pEaKIHil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBManbpHble Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BEIIeCTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHAK, ralmi€éHas W3BECTh, HEraméHas W3BECTh, MUTHEBAs COJA, NMHUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpeAeNsATh BaJJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHUSX PAa3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAIIMYECKOW pEmIETKHM KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAaJUIMUecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAICKHOCTh HEOPraHUYECKUX BEIECTB
[0 UX COCTaBy K OMpeJeNEHHOMY KJIacCy/TpyIIe CoelMHEeHUN (IPOCThie BElIeCTBA — METAILJIbl U
HEMETaJlIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHI pacKpblBaTh CMbICT mepuoandeckoro 3akona JI. U.
MenpeneeBa W JEMOHCTPHUPOBAaThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh ~YMEHHMM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3J1IeMEeHTOB 1—4 nepuonos lleproauyeckoil cuctembl XuMuyeckux 3yeMenToB Jl. W.
MeHneneeBa, HCHOJB3YS MOHITHS «S-, P-, O-3JEKTPOHHBIC OPOHMTANINY, «IHEPreTHUYCCKUE
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHHUs CBONCTB XHUMHUYECKHX JJIEMEHTOB U UX
COCIMHEHUH M0 nepuoaam U rpynmnam [lepuoaudeckoit cucteMbl XUMHUYECKHUX di1eMeHToB 1. M.
Meneneena;

C(OPMHUPOBAHHOCTh YMEHMH XapaKTepHU30BaTh (OMMUCBHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBAa HEOPraHMYECKMX BEIECTB pa3IUYHBIX KJIACCOB, IOATBEPXKAATh CYILECTBOBAHUE
TEHETUYECKON CBA3M MEXJAy HEOPraHMYECKHMHU BEIECTBAMU C TIOMOINBIO ypaBHEHUH
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIINA;

c(OPMHUPOBAHHOCTh YMEHMS KiIacCU(UIMPOBATh XUMHUYECKUE PEAKIMH MO Pa3INYHBIM
OpU3HaKaM (YUCIIy H COCTaBy pearupyrolMx BellecTB, TemIoBoMy 3(ddekry peaxuuu,
M3MEHEHHIO CTENeHEH OKUCIICHNUS 3JIEMEHTOB, OOpPaTUMOCTH PEaKIMH, YIaCTHIO KaTaau3aropa);



c(hOpMHUPOBAHHOCTh YMECHHI COCTABIIATh YPABHEHHS PEAKIIUN PA3TUYHBIX THIIOB, TIOJTHBIC
U COKpamIE€HHBIC YPAaBHECHUS pEaKlUii MOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, MPH KOTOPHIX 3TH
peakuu UAYT J0 KOHIIA;

cOPMHUPOBAHHOCTh YMEHUN TPOBOJMUTH PEAKIMH, IOATBEPKAAONNE KadeCTBCHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACMO3HABATH OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHMUECKUX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH pPACKPBIBATh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIHHBIX
peaxiuii HoCpeCTBOM COCTaBIIEHUSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

c(OPMHUPOBAHHOCTh YMECHHI OOBSACHATH 3aBUCUMOCTDh CKOPOCTH XHMHYECKON PEaKIuu OT
pa3nuYHBIX (PAKTOPOB; XapaKTep CMENICHHS XHUMHUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHH XapakTEepU30BaTh XHMHYECKHE TMPOIECCHI, JeKallhe B
OCHOBE TIPOMBIIIVICHHOTO MOJYYeHUsI CEpPHON KHUCIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MpeACTaBICHUN 00 OOIMIMX HAyYHBIX MPUHIUINAX W IKOJOTUUECKHX MPOOIeMax XMMHYECKOTO
MIPOU3BO/ICTBA;

chOpMUPOBAaHHOCTh YMEHUU TIPOBOJIUTH BBIYUCICHUS C WCIIOJH30BAHUEM TOHSTHS
«MaccoBasi JI0JIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPH XUMHUYECKUX
peaxkusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIlECTBA, Macce
unu 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BEIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTHUH;

c(hopMUPOBAHHOCTh YMEHHI COOJIIO/IaTh TpaBUJja MOJIH30BAHUS XUMUYECKOW TOCYION U
1a00paTOPHBIM 00OPYIOBAHKMEM, a TAK)KE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMNOJHATH XUMHYECKUN HKCIEPUMEHT
(paznmokeHrue TMepoKcHIa BOAOpOoJa B MPHUCYTCTBUU KaTalau3aTopa, OIpPENEeTCHHUE Cpebl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHBIX (GaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOro oOMEeHa, KayeCTBEHHbIC pPEaklHUd Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHHE SKCIEPUMEHTAIbHBIX
3amau nmo temaMm «Metamely U «Hemeramib») B COOTBETCTBHHM C TMpaBUIAMH TEXHHUKHU
0€30MacHOCTH MpHU 00pallleHHH ¢ BELECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, MTPE/ICTABIATh
pe3ynbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (hOpMe 3amucd ypaBHEHHUH COOTBETCTBYIOLIUX
peakiuii ¥ GOpMYIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpeICcTBa MacCcOBOMl KOMMYyHHKaluu, WHTepHET u
JPYTUX);

chOpMUPOBAHHOCTh YMEHHI COOMIOJaTh MpaBHJIa HKOJOTHYECKH IIEIeCO00pa3HOTro
MOBEACHUA B OBITY U TPYIOBOH [EATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBbS U
OKpYXarollel MPUPOJHON Cpelibl, 0CO3HABATh OMACHOCTh BO3CHCTBUS HA KUBBIE OPTaHU3MBbI
oTpeNeNEéHHBIX BEUIECTB, MOHUMAas cMbIch mokasarens [1JIK, mosicHsITh Ha mpumepax CrocoObl
YMEHBUIEHUS U MIPEAOTBPALIEHUS X BPEIHOTO BO3/ICHCTBUS HA OpPraHU3M UYE€I0BEKa;

JUis 0Oydarouuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHUI;

JUIS CIEMBIX W CHa0OBUAALIMX OOYyYarOMIMXCS: YMEHHE HCIOJIb30BaTh peibedHO-
TOYEYHYIO cucTeMy obo3nauenuit JI. bpaiins nns 3anucu XuMmudeckux GopMyiL.
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2. Copep:xxanue yue0HOro nmpeamera « Xumus» (6a30Bblii ypOBeHb)

OCHOBBI OPraHNYeCcKOil XUMHH

[losiBiieHME U pa3BUTHE OPTAHMYECKOM XMMUM Kak Hayku. [IpenMer opraHu4eckoi XUMHUH.
MecTo 1 3HaYeHHE OPraHM4eCKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.

XUMUYECKOE CTPOEHUE KaK MOPAJOK COEIUHEHMS aTOMOB B MOJIEKYJIE COIVIACHO HX
BaJICHTHOCTU. (OCHOBHBIE TIOJIOKEHUS TEOPUM XMMHYECKOTO CTPOEHHUS OPraHu4ecKHX
coenuHeHuil A.M. byrnepoBa. YriaepoaHbIl CKelneT oOpraHudyeckol Mouiekynbl. KpaTHOCTb
XMUMHMUYECKON CBSA3H. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOECHMSI MOJIEKYI.
Wzomepusi u mzomepsl. [lonstue o ¢yHkumoHampHOW rpymme. [IpuHIMTBL Kiaccu(UKAIIH
OpraHMuyecKux coenuHeHui. CucreMaruyeckas MeEXAyHapoJHas HOMEHKJIaTypa W HPUHLHUIIBI
00pa3oBaHUs Ha3BaHUI OPTaHUYECKUX COETMHEHUH.

Anxanbl. Cmpoenue monekynivl memara. ['OMOJIOTHUECKUI pPsiJl ajdKaHOB. [ OMOJIOTH.
Homenknarypa. M3omepust yriepoaHoro ckenera. 3aKOHOMEPHOCTH HM3MEHEHUS (PU3NYECKUX
CBOMCTB. XMMHUYECKHE CBOHCTBAa (Ha NpUMEpe MeTaHa W JTaHAa): pPEaKUUH 3aMEeUICHUS
(rajoreHupoBaHUE), JETUAPUPOBAHUS KaK CIIOCOOBbI MOJYyYEHHUS BaKHEHIINX COEIMHEHUN B
OpraHMYecKOM CHHTe3e. [opeHume MerTaHa Kak OJMH U3 OCHOBHBIX HCTOYHUKOB TelJa B
MIPOMBIIITIEHHOCTH U ObITy. HaxokneHue B mpupoje M NpUMEHEHUE ajikaHoB. [lonamue o
YUKTIOANIKAHAX.

Ankenbl. Cmpoenue  Mmonexyavl  dmuneHd. 1'OMOJOTHYECKHA  PSAJ  QJIKEHOB.
Howmenxknarypa. M3oMepust yriiepogHOro Ckejera M IOJIOKEHHS KPATHOM CBSI3M B MOJIEKYJIE.
XUMHYeCcKHE CBOICTBa (Ha IMpUMEpe ITHIIEHA): peaklUH MPUCOEeNUHEHUs (raJoreHHupOoBaHuE,
2uopuposanue, TUAPATALNS, cUOPO2AI02eHUPOBaHUe) KaK CTIOCO0 MoaydeHus (HyHKIIMOHAIBHBIX
MIPOU3BOIHBIX YIJIEBOJAOPOAOB, ropeHus. [lonumepursanus 3THiIeHa KaKk OCHOBHOE HAIlpaBIICHUE
ero ucnoJyip3oBaHusA. [lomudTHIIEH Kak  KPYNMHOTOHHAXKHBIM — MPOAYKT  XMMHYECKOTO
npou3BoJCcTBa. [I[pumenenue sTunexa.

Ankaauensl U kaydyku. lloHstue 00 ankaameHax Kak YrJIeBOJOpOJAax C JBYMS
TBOWHBIMU CBsi3siMU. [lomumepusanmst nuBnHMiIa (OyramumeHa-1,3) kak cmoco0 MmoaydeHus
CHHTETHMYECKOTO0 Kayuyka. HaTypanbHbIi U CHHTETMYECKUM Kaydyku. BynkaHuzamus kaydyka.
Pesuna. [IpuMeHeHue kaydyka u pe3uHbI.

Anxunbl. Cmpoenue monexkyavl —ayemunenda. 1'OMOJIOTMUECKMI P aJKHHOB.
Homenknarypa. M3oMepust yriepoaHoOro cCkejera U IOJIOKEHHS KPATHOM CBSI3M B MOJIEKYJIE.
XUMHYEeCKHE CBOWCTBA (HA MpHUMeEpe alleTUIeHa): Peakiuy MPUCOeTUHEHHS (TraJloreHuPOBaHuE,
2uopuposanue, TUIPATALUL, 2UOPO2ANO2eHUPOBAHUe) KaK CHOCO0 MOJy4eHHsS IMOJUMEPOB H
OPYTUX IMOJE3HBIX MPOAYKTOB. ['OpeHue aneTwieHa KaKk HCTOYHUK BBICOKOTEMIIEPATYpHOTO
IIJIJAMEHU ISl CBApKU U pe3KU METAJIOB. [I[puMeHenue aleTuieHa.

Apenbl. beH301 Kak mpencTaBUTENb apOMaTHYECKUX YriaeBOAOpoAoB. Cmpoenue
Monekyivl OeH301a. XUMHUYECKHE CBOMCTBA: peaklMHu 3aMenieHHs (TaJoreHHUpOBaHUE) Kak
Croco0 MOJy4eHHs] XMMHUYECKUX CPEJCTB 3alIUThl PACTCHUM, MPUCOCAMHEHUS (TUAPUPOBAHUE)
KaK J0Ka3aTelIbCTBO HEMpeNelbHOro XapakTepa Oenzona. Peaknusi ropenus. I[lpumenenue
OeH3ona.

Cnuptel. Knaccudukanus, HoMeHKIaTypa, H30MepUs CIIUPTOB. METaHOI M 3TaHOJI Kak
NPEJCTaBUTENIN TPEAETbHBIX OJHOATOMHBIX CIUPTOB. XUMHUYECKHE CBOICTBa (Ha mpumepe
METaHOJa M JTaHOJA): B3aMMOJEHCTBHE C HATpUEM Kak CIOCO0 YCTaHOBJICHMS HalU4us
THJIPOKCOTPYIIbI, peakiys ¢ TajloreHOBOJOPOJaMH KaK CIOCOO IMOJIydeHHs pacTBOpUTENei,
Jerupatanus Kak Crnoco0 MNOJydeHUs dSTuiieHa. Peakius ropeHus: CHHUpPTbl KakK TOTUIUBO.
IIpumenenne MeraHosla U 3TaHosa. DU3HOJIOTMYECKOE AEMCTBME METAaHOJIA W JTAHOJA Ha
OpraHM3M 4YEJIOBEKA. OTWICHIVIMKOAb W T[JMLIEPUH KaK MPEACTaBUTENN IPEIENIbHBIX
MHOTOATOMHBIX cIUpPTOB. KauecTBeHHas! peakiusi HA MHOTOAaTOMHBIE CIIUPTHI U €€ IPUMEHEHNE
JUIS pacliOo3HaBaHMS TJIMLEPUHA B COCTaBE KOCMETHUUECKUX cpeAcTB. IIpakTnueckoe npuMeHeHue
STWJIEHIJIMKOJIS U INIMLEPUHA.
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@enou. CtpoeHne MOJEKyNbl GeHona. B3aumuoe gnusHue amomos 6 moaexkyie @eHoua.
Xumuueckue ceolicmea: 83aumooelicmsue ¢ Hampuem, 2UOPOKCUOOM Hampus, OpOMOM.
[Tpumenenue deHomna.

Anprerunbl. Merananb (hopMaibaerua) U dTaHalb (areTanbIeri) Kak MpeICTaBUTEIH
MpPEeIeNbHBIX albJAeTUA0B. KadecTBeHHbIE pEakiuu Ha KapOOHWIBHYIO TpymHmy (peakius
«cepedpsHOTO 3epKanay, B3auMojencTBue ¢ ruapokcuaoMm meau (II) m ux mpuMeHeHue IS
OOHapy)KCHHS TIPEACIbHBIX AIBJCTHUAOB B MPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTB
anbaerunoB. [Ipumenenue hopmanbaeruia u aleTaibIerua.

KapOoHoBbie KHCHOTBI. VYKCyCHass KHCJIOTa KaKk TMPEACTaBUTENb MPEIEIbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XUMHYECKUE CBOMCTBA (HA MPUMEpPE YKCYCHOW KUCIIOTHI):
peakuy C MeTaJUlaMHU, OCHOBHBIMH OKCHJIAMH, OCHOBAaHUSMH M COJISIMH KaK TOJATBEPKICHUE
CXOJICTBa C HEOPTraHMYECKUMHU KHUCIOoTamMHu. Peakiusi stepudukanuu Kak Crocod IMOTydeHUus
cOXHBIX 3¢upoB. [IpumeHenne ykcycHol kuciothl. [IpencraBieHne O BBICHIMX KapOOHOBBIX
KHUCIIOTaX.

Cnoxuple »¢upbl 1 kupbl. CroxHble 3(QUpPHl KaK MNPOIYKTHl B3aUMOJEHCTBUS
KapOOHOBBIX KHCJIOT cO cnipTamu. [IpruMeHeHne coskHbIX A(UPOB B MUIIEBON U TapPIOMEPHO it
MPOMBIIIIIEHHOCTH. JKHPBI KaK CJIOXHBIE d(PUPHI TJIMIIEPUHA U BBICIIUX KApOOHOBBIX KHUCIOT.
PacturenbHple W JKMBOTHBIE KHUPBI, WX COCTaB. Pacro3HaBaHWE pacCTUTEIBHBIX XHUPOB Ha
OCHOBaHWHM HX HEMpeIeTbHOTO xapakTtepa. [Ipumenenue >xupoB. ['MAponau3 WM OMBIIECHUE
KUPOB KaK CIOCOO MPOMBINIJIEHHOTO TOJIYY€HUS COJIeH BBICHIMX KapOOHOBBIX KHUCIOT. Mbuta
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT. MoloIIMe CBONCTBA MbLIA.

Yrnesoapl. Kimaccudukanust yrineBogoB. Haxoxxmenue yrieBogoB B mpupoje. ['nmoko3a
Kak ampaerugocnupt. bpoxenue rimrokossl. Caxapoza. [udpoaus caxaposvi. Kpaxman wu
LEJUTI0NI03a KaK OMOJIOTMYEeCcKHe MOJUMEpPhl. XUMHYECKHE CBOMCTBA Kpaxmaya M IEJITI0I03bI
(ruaponu3, Ka4ecTBEHHAs peaklys C HOJOM Ha KpaxMmall M ee MpUMEHEHHUE JUis OOHapyKEeHUS
KpaxMmaja B MpoJykTax nutanus). [Ipumenenue u 6uonorudeckas posb yriaeBoaos. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMeEpE aleTaTHOrO BOJIOKHA.

WNnentuduxanus opraHudeckuxX COEAUHEHUH. [ enemuueckas ce:A3b medxcody KIaccamu
opeanuyeckux coeourenuil. TUTIBI XUMHUYECKUX PEAKIINI B OPTaHUYECKON XUMHH.

AmuHokucioTe U Oenku. CocTaB U HOMEHKIIATypa. AMUHOKHUCIOTHI Kak amQoTepHbIe
opranuueckue coeauHenus. llemtunnas cBs3b. buonormueckoe 3HaYeHHE O-AaMHHOKHCIIOT.
Ob6nacTu nmpuMeHeHus: aMUHOKHCIIOT. benku kak npupoaubie Ouonoaumepsl. CocTaB U CTPOCHHE
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: ruapoJiu3, AeHarypauus. OOHapykeHue OeIKoB MHpu
MOMOIIM KaueCTBEHHBIX (LBETHBIX) peakiuil. [IpeBpamienuss OelKOB MUIIM B OpraHu3Me.
buonorndeckue GyHKIIMU OCIKOB.

TeopeTnyeckue 0CHOBbI XUMHH

Crpoenne BemectBa. CoBpeMeHHass MoOJelb CTPOCHHSI aroMma. JJIEeKTPOHHAas
koH(purypauust atoma. OcHogHoe u 8030ydcOeHHble cocmoanus amomos. Kiaccubukanus
XAMHUYECKHX JJIEMEHTOB (S-, P-, d-amementhbl). OCOOCHHOCTH CTPOCHHS JHEPreTHUSCKHX
ypoBHelt atomoB d-anemeHToB. [lepmomuueckas cucremMa xumuueckux osnemeHtoB JIU.
MenneneeBa. @usznueckuii cmbica Ilepuoamdeckoro 3akona .M. MenneneeBa. Ilpuunnbl u
3aKOHOMEPHOCTU M3MEHEHHUsI CBOMCTB JIEMEHTOB M UX COCAMHEHHI MO MepHoJaM U TpyliaMm.
DNEeKTpOHHAas MNPUPOJA XMMHUECKOM CBA3U. ODJIEKTPOOTPULIATEIBHOCTh. Buabsl XuMHuuecKou
CBs3M (KOBaJCHTHAas, MOHHAs, METaJlInyecKas, BOJOPOJIHAS) U MEXaHHU3Mbl ee 00pazoBaHUS.
Kpucmannuueckue u amopguvle ewgecmea. Tunvi Kpucmaniiuveckux peuemox (amomuas,
MONeKYIAPHASA, UOHHAS, MemAalIudeckds). 3aeucumocms usuyecKux ceoucms eeujecmea om
muna kpucmaniuyeckou pewiemxu. [IpuauHbBI MHOT00Opa3ust BEUIECTB.

Xumuueckue peakuuu. ['oMoreHHble U reTeporeHHbie peakiuuu. CKOpOCTh peaklnu, €€
3aBUCHUMOCTh OT PAa3UYHBIX (HAKTOPOB: MPHUPOJBI PEATHPYIOMIMX BEIIECTB, KOHICHTPAIIUU
pearupyromux BEIIeCTB, TEMIEpPaTypbl, IUIOMAIM PEAKIMOHHOM MOBEPXHOCTH, HAIUYUS
Karanu3aTopa. Poib karaan3aTopoB B IPUPOJIE U MPOMBIIUIEHHOM Ppou3BoAcTBe. OOpaTMOCTh
peakiuii. XMMHUECKOE PABHOBECHE W €T0 CMEIICHHE TOJ JEHCTBHEM pa3IHYHBIX (AKTOPOB
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(KOHLIEHTpalMsl pearecHTOB WJIM IPOJAYKTOB peakluu, JaBJI€HHUE, TEMIeEpaTypa) A CO3JaHUs
ONTUMAJIBHBIX YCIOBHUI MPOTEKAaHUS XUMUYECKHUX IPoLEeccoB. Jucnepcnvie cucmemvl. Ilonamue
0 koanouoax (3o1u, eenu). Mcmunnvlie pacmeopwl. Peakuum B pacTBOpax dJIEKTPOIHUTOB. pH
pacTBopa Kak II0Ka3aTelb KUCJIOTHOCTU cpenbl. I'maponus cosneil. 3HaueHue THApOIM3a B
OnoNOTHYECKUX OOMEHHBIX mpoueccax. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAaKIHUU B
IIPUPO/IE, TPOU3BOACTBEHHBIX MpoOLEccaX U KU3HEAEATEIbHOCTH OpPraHu3MoB. OKUCIUTEIBHO-
BOCCTAHOBHTEJIBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB IJIABHBIX M MOOOYHBIX MOATPYIIT
(Menp, Kenme30) W HEMETAJUIOB: BOJOPOJa, KUCIOpOJa, TaJOreHOB, cCephl, a3oTa, ¢ocdopa,
yriaepona, kpemMHus. Kopposus MeTayuioB: BHABI KOPPO3HH, CIIOCOOBI 3aIIUTHl METAUIOB OT
KOPpO3UU.  Diekmpoauz  pacmeopoé u  pacniagos. Ilpumenenue  onekmpoausa 6
NPOMBIULIEHHOCU.

XuMHUS U KU3Hb

Hayunsie Metonsl mo3Hanusi B xumuu. Mcrounnku xumudeckod mHpopmarmu. [ouck
nH(popMalMy MO Ha3BaHUAM, UAECHTU(dUKATOpaMm, CTPYKTYypHBIM (opmyraM. MojenupoBaHue
XMUMHMUYECKHUX MPOLECCOB U SBICHUM, XuMuyeckuti auaiuz u cuume3 KaK METOJbl HAYyYHOIO
MO3HAHUS.

Xumus U 310poBbe. JlekapcTBa, GepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAJIHLHBIE BOJIBI.
[Ipo6memsbl, cBsI3aHHBIE C TPUMEHEHUEM JIEKAPCTBEHHBIX TpemnapaTtoB. BpenaHble MPUBBHIYKUA U
(dakTopbl, paspyliarolme 3J0poBbe (KypeHHe, YHNOTpeOlieHHe ajKorojs, HapKOMaHHS).
ParmmmonansHoe uranue. [Tuwesvie 0obasku. OcHo8bl NUWEBOU XUMUL.

XuMus B MOBCEIHEBHOM XU3HU. Moromue u ductamue cpeactsa. Cpeocmea 6opbowl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneleHmoul, uHcekmuyuovl. CpeAcTBa JTUYHOW THUTHEHBI U
kocMeTuku. [IpaBuina GezonmacHON pabOThl C €IKUMHU, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMHU,
CpeICcTBaMU OBITOBOW XHMHUHU.

XUMHS U CEIbCKOE XO3SHUCTBO. MUHEpalbHbIE W opraHudeckue ymoopenms. Cpeactsa
3aIUThl PACTEHUM.

Xumuss W dHepretuka. I[lpupoiHble HMCTOYHHMKH YIiIeBOAOpoaoB. Ilpupoansiii u
MOMYTHBIA HEPTSHON Ta3bl, UX COCTaB M HcmoJb3oBaHue. CoctaB HeTH U ee mepepadoTKa.
Hedrenponykrel. OxranoBoe umcio OeH3mHa. OxpaHa OKpyXalomed Cpenbl Ipu
HedTenepepaboTke U TPAHCHOPTHUPOBKE HEPTENPOIYKTOB. AJIbTEpHATUBHBIE HCTOUYHUKU
SHEpPruu.

Xumusa B crpoutenbctBe. lLlement. beron. Ilogbop onTuManbHBIX CTPOUTEIBHBIX
MaTepHUaIOB B MPAKTUYECKON NEATEILHOCTH YEJIOBEKA.

XUMHUS 1 9KOJIOTUS. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH Cpelibl U €ro MOCIeACTBHUSL.
Oxpana rugpocdepsl, T04YBbl, aTMOC(epsl, (I0pbI U hayHbl OT XUMUYECKOTO 3arpsi3HEHUS.
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3. TeMaTnyeckoe NMJAHHPOBaHHE C YKa3aHMEM KOJMYeCTBa 4acoOB, OTBOJUMBIX Ha
OCBOEHHeE KasK/10il TeMbl (0a30BbIii YPOBEHBb)

Ne i/m | Tema \ KosinuecTBo 4acoB Ha 0CBOEHHE KAXK/I0H TeMbl 10 11 Bcero
1. Memoowvt no3nanus xumuu 1 1 2
2. Teopus xumuuecko2o cmpoeHusn op2aHu4ecKux 8 8

COeOUHEeHUIl
3. Yeneeo0opoowvt u ux npupoonvie ucmounuku 21 21
4, Kucnopoocoodepicaujue opcanuyeckue coeOuUHeHus u 19 19
UX UCHOYHUKU
5. A3omcooepircaujue opzanuueckue cOeOUHEHU U Ux 13 13
HAXo0)cOeHue 8 HCUBOU npupooe
6. Xumus u Hcu3Ho 6 9 15
7. Cmpoenus amoma 8 8
8. Cmpoenue sewgecmea. Xumuueckue peaxuyuu 50 50
Bcero 68 68 136
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