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PaGouasi nporpamma
10 Y4eOHOMY NpeaMeTy «XuMHSsD»

IInanupyembie pe3yJibTaThl 0OCBOEHHS Y4eOHOro npeamMera «XuMHs»: JUYHOCTHbIE,
MeTanpeaMeTHbIe, IPeIMeTHbIe Pe3yJbTaThI:
JIMUHOCTHBIE PE3YJbTATBI

OI'OC COO ycranaBiauBaer TpeOOBaHUS K pe3yJibTaTaM OCBOEHHUS OOyYaIOIUMUCS
nporpaMMm cpengHero ooOmiero oOpa3oBaHUs (JIMYHOCTHBIM, METANPEAMETHBIM W TPEIMETHBIM).
HayuyHo-MeToanueckoli OCHOBOH il pa3palOTKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
MpOrpaMM CpeaHero odmero o0pasoBaHUs SBIISETCS CHCTEMHO-IEATEIbHOCTHBIN MOIXO].

B cooTBercTBUH C CHCTEMHO-Z€ATEIbHOCTHBIM IOAXOJOM B CTPYKType JMYHOCTHBIX
Pe3yJIBTATOB OCBOSHHS IpeaMeTa « XUMHUS) Ha yPOBHE cpemHero odiiero 00pa3oBaHUs BbIIEICHBI
CJenyOLHEe COCTABISAIOIINE:

OCO3HaHME OOYYAIOIUMUCS POCCUHCKON TPaKNAaHCKON HIEHTUYHOCTH - TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPENIETICHHUIO,

HAJINYME MOTUBALIMH K OOYUIEHHIO;

LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIFOUEBBIX
LIEHHOCTEH U HCTOPUYECKUX TPAIUINNA 0a30BOM HAyKU XHUMHUY,

TOTOBHOCTh M CHOCOOHOCTh OOy4aroIMXCsl PYKOBOJCTBOBATHCS B CBOEH NEATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, IMPUCYLIUMHU LEJIOCTHOM CHCTEME XHMHUYECKOIo
obpa3oBaHus;

HAJIMYME TIPABOCO3HAHMS SKOJOTMYECKOW KyJNBTYPBl M CIHOCOOHOCTH CTaBHTh ILEH U
CTPOUTb JKU3HEHHBIE TJIAHBL

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MpeaMeTa « XUMUs» AOCTUTAIOTCS B €AUHCTBE YaeOHOH
U BOCIIUTATENbHON AEATENbHOCTU B COOTBETCTBUM C I'YMaHHUCTHUECKHMH, COLIMOKYJIBTYPHBIMH,
IyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH U HJI€alaMH POCCHIICKOTO TPaXTaHCKOTO OOIIecTBa,
NPUHATBIMH B OOINECTBE HOPMaMH M IPAaBHJIAMH IOBENEHHs, CIOCOOCTBYIOIIMMH IPOLECCaM
CaMOIIO3HAHUS1, CAMOPA3BUTHUS M HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTU O0YHAROLITUXCS.

JIMYHOCTHBIE pe3yJbTaThl OCBOSHHS MpeaMera «XHMHsS» OTPakarwT c(opmupoBaHHOE”
OTIbITA TO3HABATENbHON U MPAKTUYECKON AEATENbHOCTH OOYHAOIIUXCS IO PeATU3aLH PUHSTHIX
B OOIIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa’kaaHcKoro BOCIMTAHMS:

OCO3HaHMs OOYyYarOLUTUMHICS CBOUX KOHCTUTYLIMOHHBIX NMpaB U 00sS3aHHOCTEH, YBOXKEHHUS K
3aKOHY U IPaBOMOPSIKY;

MPEACTaBJIEHUsT O COLMAJbHBIX HOPMax M IMpaBUJIaX MEKJIMYHOCTHBIX OTHOLIEHWH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NESTENbHOCTH IMPH CO3JAHHH YUEOHBIX MPOEKTOB,
peleHnn y4eOHBIX 1 MO3HABATEIbHBIX 3371a4, BHITIOJHEHUH XUMHUYECKUX SKCIIEPIMEHTOB,

CHOCOOHOCTH TIOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHThI IPYTUX
NIPU aHAJIN3€ PA3IMYHBIX BUOB y4eOHOH e TeNbHOCTH,

2) NATPHOTHYECKOT0 BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY U HAyYHOMY HacCJIEIUI0 OT€UECTBEHHOW XUMUH;

YBO)KEHUS K TPOLECCY TBOPYECTBA B OONACTH TEOPHM M MPAKTUYECKOTO IMPUMEHEHHS
XUMHH, OCO3HAHMS TOTO, YTO JOCTHKEHUS HAyKH €CThb Pe3yJbTaT MIUTEIbHBIX HaOIONEHUM,
KPOMOTJIMBBIX SKCIIEPUMEHTANBHBIX TOUCKOB, OCTOSHHOTO TPyJa YU€HbIX U IIPAKTUKOB;

UHTEpeca M IO3HABAaTENbHbIX MOTHUBOB B IOJY4EHMM U MOCIENYyIOIleM aHalu3e
UH(pOPMALUY O IEPEAOBBIX TOCTHKEHUSIX COBPEMEHHOH OTEUECTBEHHON XUMHUU,



3) AYXOBHO-HPABCTBEHHOI0 BOCHHUTAHMA:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHMS,

CHOCOOHOCTH OLICHMBATDH CUTYALMH, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSMH, U TIPUHIMATD
OCO3HAHHBIE PEIIEHUs], OPUEHTUPYSICh HA MOPAJIbHO ~-HPABCTBEHHBIE HOPMBI U [IEHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE IMOBENEHHE W TOCTYNKH CBOMX TOBApHIIEH C MO3WIHNA
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE TIOCJIEACTBUN 3TUX MTOCTYIKOB;

4) d¢dopmMupoBaHusi KYJbTYPbI 310POBbSI:

MOHVMAHWS I[EHHOCTEeH 3I0poBOro u Oe3omacHOro oOpasa JKH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3UIECKOMY U TICUXHYECKOMY 3/10POBBIO;

cobnroneHnst TpaBwl OE30TMacHOTO OOpalleHus] ¢ BEIIeCTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYJOBOH EATENBHOCTH,

NOHMMAHMUsI LEHHOCTH TMPaBWJl HHIUBUAYAJbHOTO U KOJUIGKTUBHOTO 0€30MacHOro
MOBEJICHHS B CUTYALIUSX, YTPOXKAIOIINX 3M0POBBIO U )KU3HHU JIFOEH;

OCO3HAHMsI TOCHENCTBUI M HENpPUATUS BPEOHBIX NPHUBbIUEK (YHOTPEeOJCHUS alKOToJs,
HApKOTHKOB, KypEeHHs);

S)TpyaoBoro BocnuTaHUA:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B  Yy4eOHO-HCCIENOBATENbCKON  NEesITeIbHOCTH,
00IIeCTBEHHO NOJIE3HOH, TBOPYECKOH M APYTHX BUAAX JESITEIbHOCTH,

YCTAHOBKM Ha AaKTUBHOE Vy4YaCTHE€ B pEIIEHUH MPAKTHYECKHX 3a7ad COLUAIBbHOM
HAIPaBJICHHOCTH (B PaMKax CBOET0 KJIacca, HIKOJIbI),

UHTEpeca K MPAKTUUYECKOMY M3YYEHUIO Npodeccuil pasiMyHOro pojaa, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHsI MPEIMETHBIX 3HAHUH 110 XUMUH,

YBKEHUS K TPYAY, JIOISIM TPYAa U Pe3yIbTaTaM TPYIOBOH NesITeIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIBbHOH TpaekTopuu oOpa3oBanus, Oyayuiei
npodeccuy U peanu3anui COOCTBEHHBIX JKHU3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX UHTEPECOB,
crocoOHOCTEHN K XUMHH, HHTEPECOB M OTpeOHOCTEH 00111ecTBa,;

6) HPKOJIOTHYECKOro BOCIUTAHUS:

SKOJIOTHYECKH Le1ecO00pa3HOro OTHOLIEHUSI K MPUPOJE, KaK MCTOYHUKY CYIIECTBOBAHHS
JKU3HU Ha 3eMmie;

NOHMMAaHMs TJI00aJbHOTO XapakTepa 3KOJOTHUECKUX MpoOsieM, BIMSHUS 3KOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIbBHON CPEbI,

OCO3HAHMs HEOOXOIUMOCTH MCIOJB30BAHUS JTOCTHKEHHH XUMUH IJISl PEIICHUS BOMPOCOB
PaLMOHAIBHOTO PHUPOAOTIOIB30BAHNS,

AKTUBHOTO HETPHSITUS NEHCTBUIN, NMPHUHOCSIUX BPEA OKpYKarolleld NPUPOAHON cpene,
YMEHHUsI TPOTHO3MPOBATH HEONArONPUATHBIE HKOJOTHYECKHE MOCIENCTBUS IMPEINPUHIMAEMBIX
JNEHCTBUN U NPENOTBPALLATD UX,

HAJINYMSA PA3BUTOTO SKOJOTMYECKOTO MBILILIEHHS, 3KOJIOTHUECKOW KyJIbTYpBhl, OIIbITA
NEATEIbHOCTH  SKOJOTMYECKOW  HANpPaBJICHHOCTH, YMEHHsS PYKOBOJACTBOBATbCS HMH B
NIO3HABATENBHON, KOMMYHHKATUBHON M COIMAJBHON MPAaKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
NPOTHBOCTOSATh HIEOJOTHH XeMOpOOHH;

7) LEHHOCTH HAYYHOIO MO3HAHHUS:

copmupoBanHoe™ MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAYK{ U OOIIECTBEHHOH MPAKTHUKH;

NOHUMAHHUs CNEeUU(PUKH XUMHH KaK HayKd, OCO3HaHUsA €€ ponu B (OPMHUPOBAHHUU
PALMOHAIBHOTO HAyYHOTO MBILUIEHHS], CO3JaHUH LEJOCTHOIO MpPEACTABICHUS 00 OKpy)KarolieMm
MHUpE KaK O €AMHCTBE MPUPOJBI M YEJIOBEKA, B TIO3HAHUH MPHPOIHBIX 3aKOHOMEPHOCTEH U peIeHNH
npobsIeM COXpaHeHHs! MPUPOTHOTO PABHOBECHS,



yOexnEHHOCTH B 0COOOW 3HAUYMMOCTH XUMHH JJIsi COBPEMEHHOW IMBWJIM3ALUH. B €€
I'YMaHUCTUYECKON HANpaBIEHHOCTH M BaXXHOH POJIM B CO3MaHUM HOBOW 0a3bl MaTepUAbHOM
KYJIbTYPBI, PelIeHUH TJIOOATbHBIX MPOOIeM YCTOHYHMBOIO PA3BUTHS YENOBEYECTBA - CHIPHEBOH,
SHEPreTUYECKOM, MUIIEBON U 3KOJIOTUYECKOW 0€30MacHOCTH, B PA3BUTHH MEIULIUHBI, 00eCTieueHun
YCIIOBHH YCIIEIIHOTO TPYAA U 3KOJOTHUECKH KOM(OPTHON )KU3HH Ka)KIOTO WiIeHa 00IecTBa;

€CTECTBEHHO-HAy4YHONH TIPaMOTHOCTM: TIOHMMAaHMsI  CYLIHOCTM  METOJIOB  IO3HaHU,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJb30BATH MOJyYaeMble 3HAHUS IS
aHaM3a U OOBSCHEHUS SIBIEHUH OKPYKAIOIIEro MUPA U MPOUCXOMAIINX B HEM U3MEHEHUM, YMEHHUS
nenatb OOOCHOBAaHHBIC 3aKIIFOYEHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOLINXCS TAHHBIX C LIEJBIO
MOJIY4YEHUS] JOCTOBEPHBIX BBIBOJIOB,;

CHOCOOHOCTH CaMOCTOSITENIPHO MCIIOJIb30BaTh XMMHUYECKHE 3HAHUS ISl PeIleHHs mpoOieM B
PeaNbHBIX KU3HEHHBIX CUTYALIMSIX;

HHTepeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AESITEIbHOCTH,

TOTOBHOCTH U CHOCOOHOCTHM K HENpPEpBIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TMOJTyY€HUIO HOBBIX 3HAHUI MO XMMHH B COOTBETCTBUU C JKU3HEHHBIMU TOTPEOHOCTSIMH;

UHTEpeca K OCOOSHHOCTSIM TPy/la B Pa3IMUHBIX chepax mpoPpecCHOHATBbHON AeSITETbHOCTH.

METANOPEJMETHBIE PE3YJbTATDBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHHUS Y4eOHOTo npenMeTa « XMMHEs» Ha YPOBHE CPEIHETO
obmero 00Opa3oBaHMsI BKIIOYAIOT:

3HaUYUMBbIE Ui (POPMHUPOBAHUS MHUPOBO33PEHUST OOYHAIOIUXCS MEXKIUCUIUTITMHAPHBIC
(MeknpeaMeTHbIe) OOLIEHAYYHBIE TIOHSTHS, OTPAKAIOIINE IEIOCTHOCTh HAYYHON KapTHHBI MHUpA U
crienu(puKy METOJOB TMO3HAHUS, HUCIOJb3yeMbIX B ©CTECTBEHHBIX Haykax (MaTepus, BeEIeCTBO,
SHEPrusl, ABJICHUE, POLIECC, CUCTEMa, HaAyUHBIN (aKT, MPUHIIMIL, TUIIOTE3a, 3AKOHOMEPHOCTb, 3aKOH,
TEOpHs, HCCIIEeOBaHNE, HAOMIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHe),

yHUBEpCalibHbIe yieOHbIe NelicTBHs (MO3HABATEIbHbIC, KOMMYHHUKATHBHBIC, PETYJISTUBHBIE),
obecnieunBaromue popmupoBaHue (PyHKIMOHAIBHOW TPaMOTHOCTH W COLMAJBHON KOMIIETEHLINH
00yHaroIuxcs;

CHOCOOHOCTh ofyJaromuxcs HCIOJIb30BaTh OCBOEHHbIE MEXIUCLIUTIIHHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHWS W YHHBEpPCAJbHbIE YyUeOHbIE NEHCTBUS B TIO3HABATENbHOW W
COLMAJIbHOM MPAKTUKE.

eTanpeIMEeTHBIE PE3yJIbTaThl OTPAKAIOT OBJIAACHHE YHUBEPCAJIbHBIMH  Y4eOHBIMU
MO3HABATENbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU ACUCTBUSMH.

OBJaaneHue yHUBepPCAJIbHBIMH YUeOHBIMHU MO3HABATEJIbHBIMHU AeHCTBHAMM:

1) 0Oa3oBble JOrHYecKUue AeHCTBHS:

CaMOCTOATENBHO  (OPMYJIMPOBATh M AKTYaJIM3HPOBAaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTpeneNsATh LENU JeATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH WX JOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl AESITEIbHOCTU C OCTABIEHHBIMU LIETSIMU;

UCTIOJIb30BAaTh MPU OCBOCHUHM 3HAHUN TMPUEMBI JIOTUYECKOTO MBILIUICHUS - BBIACISTH
XapakTepHble TMPU3HAKK TIOHSITHH W  YCTAHABJIMBAaTh WX  B3aWMOCBS3b, HCIOJIb30BATH
COOTBETCTBYIOIIHE MOHSTHS JJIsl OOBSICHEHHSI OTEIbHBIX (PAKTOB U SIBIICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHUH ISl KIACCU(UKALMK BEIECTB U XUMUYECKUX PEaKIIuii,

YCTaHABJIMUBATh MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXAY U3YIaE€MbIMU SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE PACCYKACHUs (MHAYKTUBHBIC, NeAYKTUBHBIC, 110 AHAJIOTHH), BBISBIISTH
3aKOHOMEPHOCTH U TMPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYJIHUPOBATH BBHIBOABI U
3aKJIFOUEHUS;

MPUMEHSITh B TPOLECCe TO3HAHMS, WCIMOJb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIC)



MOJIeNH, TPeoOpPa3OBbIBATh MOJIENbHBIC NMPEACTABICHUS - XUMHUYECKUI 3HaK (CHMBOJI) 3JIEMEHTA,
XUMH4Yeckast (opMyJia, YpaBHEHHE XHUMHYECKOW peakUud - TpPHU pEeIeHUuH Yy4eOHBIX
MO3HABATENBHBIX U MPAKTHYECKUX 3a7a4, NMPUMEHATb HA3BAHHbIC MOJACIbHBIE MPEACTABICHHS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB H3Y4aEMbIX BEIECTB U XUMUYECKUX PEAKIIH.

2) 0a3oBbIe HCCJaea0BaTeNbCKHe SelicTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O NIO3HAHUS BELIECTB U XUMHUYECKUX PEAKLIN;

dopMynHMpoBaTh LeNM M 3aJa4d  UCCIENOBAHMS, HCIOJB30BATh IIOCTABIEHHBIE U
CaMOCTOATENBHO C(OPMYIUPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUSI U OCHOBBI IS
(bopMUpPOBaHHS TUIIOTE3BI IO MPOBEPKE NMPABHUIIBHOCTH BBICKA3BIBAEMBIX CYXKICHUH,

BJAETh HABBIKAMHU CAMOCTOSITEJIPHOTO IUIAHUPOBAHUS M TPOBEACHHUS YYCHUIECKHX
SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsl HaOJIONaTh 3a XOIOM IIPOLECCa, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro  pPe3ysibTaT, (OPMYJIHPOBATh OOOOIIEHUS ¥ BBIBOABI OTHOCHUTENBHO
IOCTOBEPHOCTH PE3yJbTaTOB HCCIENOBAHMS, COCTaBJIATb OOOCHOBAHHBIH OTYET O MPOACTAHHON
pabore;

npuoOpeTaTh OMBIT YYEHWYECKOH HCCIIEAOBATEIbCKONH U MPOEKTHOH AESTEeNbHOCTH,
NPOSIBJIATh CHOCOOHOCTP W TOTOBHOCTb K CAMOCTOSITEIbBHOMY TOHWCKY METOJIOB PEIIEHHS
NPAKTUYECKUX 33724, MPUMEHEHHIO Pa3JINYHBIX METO/IOB MIO3HAHUSL.

3) pabora ¢ ungopmaumeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MH(POPMALNH (HAYIHO-TIOMYJSIpHAS JTUTEpaTypa
XUMHYECKOTO COJEPKaHUs, CIpaBOYHbIe Mocobms, pecypcl VHTepHETa), aHANIU3HPOBATH
UHPOPMALMIO PAa3IMYHBIX BHUAOB M (OPM TPEACTABICHUS , KPUTUYECKH OLICHUBATH €&
IOCTOBEPHOCTD U HETIPOTHBOPEUUBOCTb;

¢dbopMyIHpOBaTh 3ampOCHl U TNPUMEHSATh pA3JIUYHbIE METOABl IPH TIOUCKE M OTOOpe
uHpopMauny, HeoOXOAMMOH IS BBIMIOJIHEHUS yUeOHBIX 3a1a4 ONPEaeIEHHOTO THIIA,

npuoOpeTaTb OMBIT HCHOJb30BaHUS HHOOPMALIOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
PA3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIBHYIO (OPMY MNpencTaBieHUs WHPOPMAIMH (CXEMBI,
rpadpuKy, TuarpaMMsl, TaOJIHLbI, PUCYHKU U APYTHE);

UCTIOJIb30BAaTh HAYYHBIH SI3BIK B Ka4yeCTBE CpencTBa IMpH paboTe ¢ XUMHUYECKOH
uHpOpMaLUel: TPUMEHSTh MEXIIpeaAMeTHbIe ((PU3NIECKUEe U MaTeMaTHUeCKUe) 3HAKU U CHMBOJIBI,
bopmyIbl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCTIOJIB30BATh U MPe0Opa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

Osnanenne yHHBEpPCATbHBIMUA KOMMYHHKATHBHBIMY J1€HCTBHSIMH:

3aaBaTh BOMPOCHI MO CYLIECTBY OOCYXKAaeMOH TeMbl B XOJ€ AMAJIOra W/HWIN AMCKYCCUH,
BbICKa3bIBaTh  HIEH, (OPMYJIHUPOBATH CBOU MPEUIOKEHHUS OTHOCUTENBHO  BBITOJHEHHS
MPEJIOKEHHON 3a/1a4H,

BBICTYIIaTh C TPE3CHTalMel pe3yNbTaTOB IIO3HABATENbHONW MAEATENbHOCTH, IOJYYEHHBIX
CaMOCTOSITENILHO MJIH COBMECTHO CO CBEPCTHHUKAMHM IPH BBIMOJHEHIH XUMHYECKOTO 3KCIIEPHMEHTA,
NPaKTUYECKOH paldOThl MO HMCCIENOBAHUIO CBOMCTB M3Y4aeMbIX BELIECTB, peaM3aluu y4eOHOTOo
npoekTa W (POpPMyJHpPOBATH BBIBOABI IO pe3yJbTaTaM MPOBENEHHBIX HCCICIOBAHUNA IyTEM
COTJIACOBAHUS MO3HULIMH B X01e 00CyKAeHNsI 1 OOMEHa MHEHHUSIMUL.

OBnaneHne YHHBEPCAIBHBIMHU PeryJSITHBHBIMU 1eHCTBHSIMM:

CaMOCTOSITEJIbHO IIJIAHUPOBATh M OCYIIECTBJIATH CBOK TO3HABATENbHYIO IEATEIbHOCTD,
ompeneNsist €€ Iequ W 3aJadd, KOHTPOJHPOBaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeasiaraéMblii aITOPUTM NEHCTBHH TPH BBINIOJHEHWH Y4YeOHBIX M HCCIENOBATEIbCKUX 3a/ad,
BbIOMpaTh Hambosee >PPeKTHBHBINA CIIOCOO MX pEeleHHs] ¢ YYETOM TOJyYeHHs] HOBBIX 3HAHHUN O
BEIIECTBAX U XUMHUECKUX PEAKLIUX;



OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH IEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.
HNPEIMETHBIE PE3YJIBTATBI
11 KUIACC

[IpenmerHbIe pe3yabTaThl OCBOCHUS Kypca «O0mas u HeopraHndeckast XUMHUSD) OTPaXKaroT:

c(OpPMHPOBAHHOCTD MPEACTABIIEHUH: O XUMUYECKOUW COCTABIISIONIEH €CTeCTBEHHO - HAy4YHOH
KapTUHBI MHUpA, POJIM XUMHH B TO3HAHUHU SIBJIEHUH MPHPOIBI, B (POPMHUPOBAHWUHM MBILUICHUS H
KyJbTYpbl JINYHOCTH, €€ (YHKUMOHAJIBPHOW TI'PaMOTHOCTH, HEOOXOOUMOW ISl  peLIeHHs
NPAaKTUYECKUX 3a7a4 U HKOJIOTUYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3A0POBBIO H
MIPUPOAHOI Cpene,

BJIa/ICHHE CUCTEMOIN XMMHUYECKHUX 3HaHUI, KOTOpas BKJIIOYAeT: OCHOBOIMOJAraoLue MOHsITHS
(XUMHYECKUI 3JIEMEHT, aTOM, U30TOIL, S-, pP-, d- BJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJSIPHBIH OOBEM, BAJEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTb, CTEIEHb OKHCIIEHHUS,
XIUMHYECKast CBs3b (KOBaJIGHTHAs, HMOHHAs, METaJUIMYeCKas, BOJOPOIHAs), KPHUCTAJLTHUECKast
pelérka,  TUIBl  XUMHUYECKMX  pEakLMil,  pacTBOpP,  BJIEKTPOJHUTBL,  HE3JIEKTPOJIHUTH,
3JIEKTPOJUTHUECKAs AUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOH peaKLMH,
XUMHYECKOE PABHOBECHE), TEOPUH M 3aKOHBl (TEOpHs] JIEKTPOJUTHYECKOH THUCCOLMALINY,
nepuoanyeckuii 3akoH . 1. Menaeneesa, 3akOH COXpPaHEHUS] MACChl BELIECTB, 3aKOH COXPAHEHHUS U
NPEBpAIEHNs] SHEPTruH NPH XUMHUYECKHX DPEAKLIHsAX), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUH SI3BIK
XUMUH, MUPOBO33pEHYECKHE 3HAHUS, JIeXKallle B OCHOBE MOHUMAaHUs IPUYUHHOCTH U CUCTEMHOCTHU
XUMHYECKHX SIBJIEHUH, (PAKTOJIOrMYecKne CBEOSHHs O CBOWCTBAaX, COCTaBe, IOJYYEHUH U
0e30MacHOM HCIIOJIb30BAHUH BAKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU
NESTEeJIbHOCTH Y€JIOBEKA,

c(pOPMHUPOBAHHOCTb YMEHHH BBISABIISATH XapaKTePHbIC MPU3HAKU TOHSATHH, YCTaHABINBATD X
B3aMMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOLINE MOHITUS IIPU OMMCAHUN HEOPTaHUYECKUX BELIECTB
U X NPEBPALLECHUN;

c(OPMHUPOBAHHOCTb YMEHHH HCIOJIB30BATh XUMHUYECKYI0 CHMBOJHMKY [UII COCTaBJICHUS
(dbopMyI 1 BeIEeCTB M ypaBHEHUH XUMHUYECKUX peakLUui, cucteMarudeckytro HomeHnkinarypy (IUPAC)
U TPUBHAJbHBIE HA3BAHUS OTHENBbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIA Ia3, YIJIEKUCIBIA Tas,
aMMHaK, raiméHast U3BeCThb, HEraleéHast U3BeCTbh, MUThEBAst COJIA, TUPHUT U IPYTHE);

cpOPMHUPOBAHHOCTb YMEHHUH OIPENeNATh BAJICHTHOCTb M CTEMEHb OKUCJIEHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHMSIX PAa3JMYHOrO COCTaBa, BUA XUMHYECKOH CBs3M (KOBaJIEHTHAs, NOHHAS,
METAJUINYECKasi, BOIOPOAHAs) B COEAMHEHHSX, THI KPHUCTAIMYECKOW PEIETKH KOHKPETHOTO
BEIIECTBA (QaTOMHAs, MOJIEKYJISIpHAS, WOHHAs, METAJJIMUECKasi), XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHMUECKUX COESTUHEHMIA;

c(pOpMHUPOBAHHOCTb YMEHHH yCTAaHABJINBATH MPUHAIJICKHOCTD HEOPTAHUIECKUX BEIIECTB IO
UX COCTaBy K OMNpPENEeNEHHOMY KJIACCY/TPYIIe COENWHEHHH (IIPOCThIE BEINECTBA - METaJUIbl H
HEMETaJUTbl, OKCHUIbI, OCHOBAHUS, KHCIIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBIC] Miepuoandeckoro 3akona J[. M. Menneneesa
U IEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOLIYIO, OOBSICHUTENBbHYIO U MIPOTHOCTHYECKYIO (PYHKIINH,

c(pOpMHUPOBAHHOCTb YMEHUH XapaKTePU30BaTh JEKTPOHHOE CTPOEHUE aTOMOB XMMHYECKHX
sneMeHTOB 1-4 mepuonos llepuoandeckoil cucrembl xumudeckux syemMeHToB [l M. MeHnneneesa,
UCTIOJIB3YS] TIOHSTHS «S-, P-, d-3JEKTPOHHBIE OPOUTANN», «IHEPTETHYECKHE YPOBHWY, OOBSACHSITH
3aKOHOMEPHOCTH M3MEHEHMsI CBOICTB XMMMUYECKUX 3JIEMEHTOB U MX COEAMHEHUH MO Nepuojam u
rpynnam Ilepuoanueckoil cucreMel XuMu4eckux 3yeMeHToB [l M. enneneesa;

c(pOpMHUPOBAHHOCTb YMEHUH XapakKTepU30BaTh (OMHUCHIBATh) OOIIME XMMUYECKHE CBOHCTBA
HEOPraHMYEeCKUX BEIIEeCTB Pa3JIMYHbIX KJIAacCOB, IMOATBEPKAATh CYLIECTBOBAHHE TI'E€HETHUUECKOM
CBA3M MEXAY HEOPraHW4YeCKMMH BELIECTBAMH C [IOMOINBIO YpPaBHEHUH COOTBETCTBYIOLINX



XUMHUYECKUX PEAKLU;

c(OPMHUPOBAHHOCTb YMEHHUS KIACCU(PUIIMPOBATh XUMHUYECKHE PEAKLHH IO Pa3InYHbIM
NpU3HAKaM (YUCITy U COCTaBY PEarupyIOIIMX BELIECTB, TEIIOBOMY 3()(deKTy peakiun, H3MEHEHHIO
CTETEHEH OKUCIIEHUS 3JIEMEHTOB, OOPAaTUMOCTH PEAKIMH, YIACTHIO KaTaJn3aTopa);

c(pOpMHUPOBAHHOCTb YMEHUH COCTABIISITh YPABHEHHS PEAKLUI Pa3UYHBIX THIIOB, TIOJHbBIE H
COKpAIIE€HHBbIE YPAaBHEHHUS pPEaKUil MOHHOrO OOMEHa, YYWUTBIBas YCIOBHS, MPH KOTOPBIX 3TH
peaKkuuy UAYT 0 KOHIIA,

c(OpMHUPOBAHHOCTb YMEHUI MPOBOANTH PEAKLINH, TTOATBEPIKIAIOINE KAaUeCTBEHHBII COCTAB
Pa3ITUYHBIX HEOPraHUYEeCKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MyTEM HOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAaX HEOPTAHMYECKHX BEIECTB;

c(pOPMHUPOBAHHOCTb YMEHUH PACKPBbIBATH CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa 3THX PEaKIIHiA;

c(pOPMHUPOBAHHOCTb YMEHHH OOBSICHATH 3aBUCHMOCTb CKOPOCTH XMMHYECKOW pEeakIuH OT
Pa3NIUYHBIX (PAKTOPOB; XapaKTep CMELIECHHSI XUMHYECKOTO PABHOBECHSI B 3aBHCUMOCTHU OT BHEITHETO
Bo3aeticTBus (npuHLUN Jle (aTense);

c(pOPMHUPOBAHHOCTb YMEHHH XapaKTEPH30BATh XUMHUYECKHUE MPOLECCHI, JIS)KAIHEe B OCHOBE
NPOMBIIIJICHHOTO TIOJNY4YEeHUS CEPHOM KHCJIOTHI, aMMHaka, a Takke CHOPMUPOBAHHOCTD
npenctaBieHnii 00 OOMMX HAy4YHBIX MPHHLUINAX W SKOJOTHYECKUX NpoOdiIeMax XHUMHUYECKOTO
NIPOM3BOJICTBA,

c(pOpMHUPOBAHHOCTb YMEHHUI MPOBOANTD BBIMUCIEHHSI C UCTIOIB30BAHNUEM TTOHITHS «MaCCOBAsI
JOJIsT BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHUI Ta30B MPH XUMHUYECKUX PEAKIHAX, MacChl
BEIIECTBA MM O0BbEMa ra3oB MO U3BECTHOMY KOJHMYECTBY BELIECTBA, MACCEe WM OOBEMY OJHOTO M3
YUaCTBYIOLINX B PEAKIUH BELIECTB, TEIUIOBOrO 3((ekra peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS
MAacChl BEIECTB, MPEBPAILEHIS U COXPAHEHUs] SHEPT U,

chopMupoBaHHOE” yMEHUH COONIONATh TpPaBHUA TMOJB30BAHUS XUMHUYECKOW TOCYIOH H
nabopaTtopHbBIM O0OPYAOBAaHHEM, a TaKXKe MpaBHiia OOpaleHUsl C BEIECTBAMH B COOTBETCTBUU C
UHCTPYKLUSMHU O BBIMOJHEHHUIO TA0OPATOPHBIX XUMHUYECKHUX OTIBITOB,

cOpMUPOBAHHOCTh YMEHHH IUIAHHUPOBATb U BBIMOJHATD XUMHUYECKHH OSKCIEPUMEHT
(pasnoxeHne MepoKCHIa BOJOPOA B MPUCYTCTBUU KaTAJIN3aTOPa, ONMpPEIESICHHE CPeabl PaCTBOPOB
BEIIECTB C TOMOLIBI0 YHUBEPCAJIBHOIO MHAMKATOPA, BIMSHUE PAa3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHYECKOH PEaKINH, PeaKii HOHHOTO 0OMeHa, KaueCTBEHHBIE PEaKLUU Ha Cybdar-, kapOoHaT-
U XJIIOPUA-aHUOHBI, Ha KATHOH aMMOHHS, pELIEHHE SKCIEPUMEHTANbHBIX 334ad M0 TeMaM
«Metamney u «Hemeramnby) B COOTBETCTBHHM C TPaBUJIAMU TEXHUKH O€30TACHOCTH TIPU
ofOpamieHnn ¢ BemecTBaMu W JabOpaTOpHBIM  00OPYIOBAaHHEM, TMPENCTABISATh PE3YJIbTATHI
XUMHYECKOTO SKCIepUMEHTa B (OpMe 3allucH YPaBHEHHWH COOTBETCTBYIOIIUX pEaKUud u
(bopMyIHpPOBaTh BBIBOABI HA OCHOBE STUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTb YMEHHMH KPUTUYECKH AaHAIU3UPOBATh XHUMHYECKYI0 HH(OPMALHIO,
MOJIy4aeMYI0 M3 Pa3HbIX HCTOUYHUKOB (CPEACTBAa MaCCOBOM KOMMYHHKaNH, MIHTEpHET U npyrux);

c(OPMHUPOBAHHOCTL YMEHHH COONIOAaTh NpPaBHUa 3KOJIOTHUECKH LEJIeCO00pa3HOTo
NOBENCHUs B OBITY W TPYIOBOH [EATENPHOCTH B LENAX COXPAHEHHsS CBOEro 3I0POBbSI H
OKpY’KaroIlel NPUPOAHON Cpenbl, OCO3HABATH OMACHOCTb BO3NEHCTBHS HAa JKMBBIE OPTaHU3MBI
OTIPENEIEHHBIX BELIECTB, MOHMMAas cMbich mokasatens [1JIK, moscHATP Ha mpumepax CrOCOOBI
YMEHBLICHHS U TIPEAOTBPALICHUS X BPEIHOTO BO3IEHCTBHS HA OPraHU3M UYeJIOBEKA,

s oOy4aroIUXcst ¢ OTPAaHMYEHHBIMH BO3MOJKHOCTSIMH 3I0POBBSI. YMEHHE NPUMEHATH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHHS BEIIECTB U XMMUYECKHUX SIBJICHHIA;

IUISL CJIENBIX U CJA0OBHIAIUX OOYHAIOIIMXCS: YMEHHE HCIOJb30BaTh Pelbe(pHOTOUECHHYIO
cucremy obozHaueHuii JI. bpaiins ninst 3anvcu Xumudeckux GopmyJr.



Coaepxanue yueOHoro npe8mera « XuMus» ¢ yKa3aHHeM OCHOBHBIX BUI0OB y4eOHOM

_aesiITeILHOCTH o0vuatomuxces, 11 >nace,
NeHanmenoBanne  [K  |OcHoBHOe coneprkanne yueOHOTOOCHOBHBIE BHIBI JIEATEIBHOCTH]
paszaena oJ1 |[MaTepuana yUaLuXcsl
BO
qa
co
B
1 |Baxneimue 4 |CoBpemenHble mpencrasieHust ollepeyuciars BaXHEHNIINE
XUMUYECKUe CTPOEHUU aToma. ATOM.[XapaKTePUCTUKN XUMHUYECKOTO
MOHSATHUSA XUMUYECKUN saeMeHT. pieMeHTa. OOBACHATL pa3nune
3aKOHBI M3oTonel. 3aKkOH  COXpaHEHUSMEXKIY MOHSITHSIMH
Macchbl BELIECTB, 3aKOH |KXMMMUYECKUMN 3JIEMEHT,
COXpPaHEHHUs U  MpeBpallEeHUAKHYKIUIY, «HU30TOI.
SHEpruu npu XUMUIeCKHX|l [PUMEHSITh 3aKOH COXpaHEeHUsI
peakuusaX, 3aKOH IOCTOSIHCTBAMACCHI BELIECTB npu
COCTaBa. KauecTBeHHbBIH HICOCTaBJICHUN ypaBHEHUI
KOJIMUECTBEHHBIN COCTaB |[XUMHUYECKUX peaKLuil.
BellecTBa. IIpocTeie U COXKHBIE
BELECTBA. Bemectsa
MOJIEKYJISIPHOTO u

HEMOJIEKYJIIPHOTO CTPOCHHUSL.




Ilepuoanueckuii
3aKOH "
MepuoanIecKast
cucTeMa
XUMHUYECKIX
paemeHToB .M.
Menpaeneesa Ha
OCHOBE YUEHUSI O
CTPOCHHUH aTOMOB

ATOMHBIEC OpOuTaNy, $-, p-, d- u f-

SJIEKTPOHBI. OcobeHHocTH
Pa3MEIIECHHUs]  BJICKTPOHOB  TIO
opOuTaNsAM B aTOMax MajbiX U
OOJILIITUX MEePHOJIOB.
JHepreTuyecKkue YPOBHH,
MOIyPOBHHU. Casi3b
MEePUOANIECKOTO 3aK0OHa u
MePUOINIECKON CHCTEMBI
XUMHUYECKIX 3JIEMEHTOB v
TEOpUEN  CTPOEHHUS]  aTOMOB.
KopoTtkuii u JJTUHHBIN
BapHUAHTHI TaOJIULBL
XUMHUYECKIX 3JIEMEHTOB.
[lonoxxenne B NEPUHOAUYECKOMN
cCUCTEME XUMHUYECKHX
snementoB JI. WM. Menaeneera
BOAOpPOAA, JIAHTAHOHU/IOB,
AKTUHOWJIOB W  UCKYCCTBEHHO
MOJTyYEHHBIX 3JIEMEHTOB.
BaneHTHOCTP U BaJICHTHBIC
BO3MOJKHOCTH aTOMOB.
Ilepuoanyeckoe W3MEHECHUE,

BAJIEHTHOCTH U Pa3MePOB aTOMOB.
Brrunciaenust Maccbl, 00beMa HIIH|
KOJINYECTBA BEIIEeCTBA 1o
W3BECTHOH Macce, 0o0beMy wWiIn
KOJIMYECTBY BEIIECTBA OJHOTO W3
BCTYMUBIIMX B PEAKIMIO WJIH

Onpenensartsb MaKCHUMAaJIbHO
BO3MOJKHO€ YHCJIO 3JIEKTPOHOB HA
SHEPreTUYECKOM YPOBHE.
3anucbiBaTh rpaduueckue
SIEKTPOHHBbIE (OPMYJBI S-, p- H
dseMeHTOB. XapakTepHu3oBaTH
MOPSIIOK 3aIOJHEHUS
PIEKTPOHAMU SHEPreTUYECKHX|
YPOBHEH U MOAYPOBHEN B aTOMax.
OOBSACHSITb, B 4YEM 3aKJIHOYAETCS
busnueckuii
CMBICJT TIOHSITHSI «BAJIEHTHOCTBY.
OOBSCHATH, HYE€M OIpPENeNsoTCs
BAJICHTHBIC BO3MOJKHOCTH
ATOMOB ~ pa3HbIX  BJIEMEHTOB.
CocraBnsaTb rpaduueckue
DIEKTPOHHBbIE  (opMynBl  a30Ta,
docdopa, kuciopoma W Cephl, 4
TAKXKe XapaKTepHU30BaTh
U3MEHEHHsT  PaguyCoB  aTOMOB
XUMHYECKHX  3JIEMEHTOB 1o
nepuoaam 51 A-rpynmnam

MEePUOINIECKON TabIUIIbI

MOJIyYUBILINXCA B pe3yJbTaTe
peaxkuu.

Ctpoenue Honnas cBsa3b.  Kartuonel  HOOBIACHATD MEXaHN3M

BEIIECTBA AHUOHBI. KoBanentnas |oOpa3oBaHus MOHHON 51
HEMNoJIIpHast CBS3b. |[KOBAJIEHTHOMN CBS3U u
KoBaneHTHast TOJSIpHAast CBSI3b.0COOEHHOCTH busngecknx
JJIEeKTp  OOTpPHULATENbH  OCTb.CBOWCTB MOHHBIX U KOBAJIEHTHBIX
CreneHnb OKHUCJIEHUsl. |[CO€ANHEHMI. CocraBnsaTb
MeTtannuieckast CBSA3b. [PJIEKTPOHHBIE bopmybl
Bonopoanast CBSA3b. |MOJIEKYI KOBaJIEHTHBIX
IIpocTpancTBeHHOE CTPOEHHUECOCTUHEHU . OOBSCHATH
MOJIEKYJl ~ HEOpPraHMYeCKHUX  HMEXaHU3M oOpaszoBaHus
OpraHUYecKUX BeIleCcTB. THUNBIBOJOPOJHOM U  MeTalIN4YecKOH

CBsI3e W 3aBHUCHUMOCTH CBOMCTB
BelleCTBa OT BUJA XHMHUUYECKOH
CBSI3U. OOBsICHATD

MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI OPTaHUYECKUX 51
HEOPraHUYECKUX COCOUHEHUN ¢
MOMOILBK)  IPENCTABJICHUH O

KPUCTAJIMYECKUX  PELIeTOK U
CBOMCTBa BewecTs. lIpuunHsbl
MHOroo0Opasust BEIIIECTB!
N30MepUs, rOMOJIOTHS,
AJIJIOTPOIHS, W30TOTHS.
JlucniepcHele CUCTEMBI.
KomnounHele pacTBOpBL  30IIH,
resiu.

rHOpUIN3ALIH opburaei.




OOBSCHATH 3aBUCHUMOCTD
CBOWMCTB BeLIeCTBA OT THUMNA €ro
KPUCTAJUIMYECKON PEeLETKY.
OOBsCHATH MPUYUHBI
MHOro0o0Opasusi BEIECTB
XHUMHYECKHE Knaccudukammst xummndeckux|I lepeuncusatey NIPU3HAKH, 10
peakuuu peakuMii B HEOPraHUYECKOW MKOTOPBIM KIaCCU(PUITIPYIOT
OpraHuy4ecKoin XUMHUHU. [XUMHYECKHE peaxkuuu.
CxopocTb peakLnm, ee |OOBICHITH CYLIHOCTD
3aBUCUMOCTb  OT  Pa3IMYHBIXXUMHUYECKOU peaxkuuu.
¢dakTopos.  Karamus n  |CocTaBisTh YPaBHEHUs
KaTaJIu3aTOPBL. O6paTUMOCTHXUMHUYECKUX peaxiui,
PEaKLU. XHUMHYECKOE |OTHOCALIUXCS K OMNPENEIEHHOMY
paBHOBECHE. CwMmelenue [rumy. OObsACHATD BJIUSTHUE
pPaBHOBECHs] ~ NOJ  JCHCTBUEMKOHLIGHTpAalLMil  peareHTOB  Ha
Pa3IMUYHBIX (bakTOpOB. |CKOPOCTH TOMOT€HHBIX u
[ IpuaIMD Jle (aTenbe.[reTepOreHHbIX peaKLui.
IIpousBoacTBo cepHOl KUCTOTBIOOBSICHATD BIUSHUE PA3JIHYHBIX|
KOHTaKTHBIM criocoboM.  ((hakTOpoB Ha CKOpOCTb
DJIEKTPOJUTHYECKAs] XUMUYECKON peakLUuu, a TaKkKe
mcconanys. CriibHbIC U cllaOble3HaueHe MPUMEHEHUS
bnektponutel.  Cpema  BOAHBIXKATAIM3aTOPOB M MHTMOMTOPOB HA|
PAacTBOPOB: KHUCJHAsi, HEHTpanbHas,nmpakTiuke. OOBACHATb  BIMSHHUE
LIEJIOYHAS. HU3MEHEHUsI
Bonoponnseiii  moxkazarens  (pH)konueHTpariu OIHOTO u3
pacTBopa. I'mpponus  |pearupyromux BELIECTB,
OpPraHUYeCcKUX U [TeMIepaTypel U JaBJ€HHUs Ha|
HEOPraHUUYECKUX BEILECTB CMellleHNe XUMHUYECKOTO
paBHOBecusi. Pemarby 3amaum  Ha
[PUTOTOBJIEHUE pacTeopa
onpenenéHHon MOJISIPHOM
KOHLIEHTPaLUU. CocraBnsaTb
MOJIHbIE U COKpALEHHbIE HMOHHBIE
YPaBHEHUA peaKkLuid,
XapaKTepU3YIOLIUX OCHOBHBIE
CBOMCTBA BAXXHEHIINMX KJIACCOB
HEOPraHUYeCKUX COEIMHEHU.
OnpenensaTb  peakUuid  Cpensl
pacTBOpa coyid B Boae. COCTaBIsITH
VPaBHEHUs peakLuil TUAPOJIn3a
OpPraHUYeCKUX U HEOPraHUYeCKHX|
BELIECTB.
OOBSCHATH,  Kakue  IMPOLECCH]
MPOUCXOAAT Ha KaToA€ M aHOJE
MPU  BJIEKTPOJIU3E€ PACIUIABOB U
pacTBopoB  cosieil.  COCTaBJISITH
CyMMapHble ypaBHEHUs peakLul]
DJIEKTPOJIN3A
Mertanel [lonoxxenue METaJIJIOB B XapakTepru3oBaTh OOIIHNE CBOICTBA
MEePUOAUYECKON CHUCTEME [METAJIOB U pa3bsCHATb MX Ha|

XuMHUdeckux anemenToB J[. Y.

OCHOBC




MenneneeBa. OOmmue CBOWCTBA
METaJUIOB.
DJIEKTPOXUMUYECKUM psin
HanpspkeHnd MetayioB.  OOmue
crocoObl TMOJYYEHUST METaJUIOB.
Crnnassl. DIeKTpoIu3
PacTBOpPOB U pacmiaBoB. [lonsaTue
0 koppo3uu MetaioB. CrocoOwl
3amuTel  OT Kopposuu. O0630p,
METa/JIOB  [JIABHBIX  MOATPYIII
(Arpyrmm)
MePUOINIECKON CHCTEMBI
XUMUYeCKnX 3jeMeHToB. O030p
METAJUIOB MOOOYHBIX TOATPYIII

(b-rpymm) MEePUOINUECKON

CHCTEMBI XUMHYECKHX

SJIEMEHTOB (Mellb, IIHHK, *KeJie30).
Oxcumbl u

TUAPOKCUABI METAJJIOB.

MPEACTaBICHUN 0 CTPOEHUHU
aTOMOB METAaJJIOB,
METAJUTMYECKON CBsI3U u
METAJUIMYECKON KPUCTAININYECKON
peLIETKE.
HMnnroctpuposaTh npuMepamy|
CHOCOOBI  MOJIYYEHUS] METaJUIOB.
XapakTepHu3oBaTh XUMUYECKUe
cBolictBa MetajuioB IA—ITArpynn
" ANIOMUHUS, COCTaBJISATH
COOTBETCTBYIOIIIHE ypaBHEHUsI
PEaKLIUA. OOBSCHATH

0COOEHHOCTH CTPOEHHSI aTOMOB
XUMUYECKHX 3JIEMEHTOB b -rpymm
nepuoandeckon cucremsl JI. M.
MeHneneesa. CocraBmsatb
YPaBHEHUA peaKkLuid,
XapaKTePU3YIOLINX CBOIICTBA
Meou, LHWHKA, TUTaHA, XpOMa,
bKeTesa. IIpenckaseiBaTh
CBOMCTBA CIIJIaBa, 3Has €ro COCTAaB.

OOBSCHSATD, Kak
U3MEHSIIOTCSI CBOMCTBA OKCHJIOB U
CUAPOKCHUIOB METaJIJIOB o
nepuoaam 51 A-rpynmnam
MePUOINIECKON TaOJULIBL.
OOBACHATb, KaK  WU3MEHSIOTCS
CBOWCTBA OKCHJOB 151
CUAPOKCHUIOB XUMUYECKOTO
SJIEMEHTA C TMOBBILIEHUEM CTETICHH
OKHCJIEHUS €r0 aTOMa. 3alUChIBATH
B MOJICKYJSIPHOM U HMOHHOM BUIE
VPaBHEHUS XUMUYECKUXPEAKLINM,
XapaKTEePU3YIO
[TUXKHUCIIOTHOOCHOBHBIECBOICTBA
OKCUJIOB " THAPOKCHIOB
METaJLIOB, a TaKKe
SKCIEPUMEHTAIBHO  JOKa3bIBATH
HAJIUINE 3THX CBOMCTB.
Pacrio3sHaBaTh KaTHOHBI COJiEH C
MOMOIIBIO KaueCTBEHHBIX
peaKkLuii

HemeTtanibl

O030p  CBOWICTB
OKuUCIUTEIBHO-
BOCCTAHOBUTEJIbHbBIE CBOMCTBA
THITMIHBIX HEMETAJIOB.
Oxcuabl HEMETAJLJIOB u
KHCJIOPOJCOAEPIKALINE KUCIOTHL
Bognoponusie

HEMECTAJIJIOB.

XapakTepu3oBaThb obmmme
CBOWCTBA HEMETAJJIOB 51
pPa3bACHATD MX  HAa  OCHOBE
MPEICTaBJICHUH O CTPOEHUH aToMa.
HasbiBaTe 0O0NacTH NpPUMEHEHHS
BAKHEHIINX
HEMETAJIJIOB. XapakTepu3oBary|

COCOMHCHUA HEMCTAJJIOB.

CBOMCTBA BBICIITHX OKCHUJIOB




T'enetuueckas CBSI3b

HEOPraHUYeCKUX 51

OPraHuYeCKUX BEIIECTB.

Brirosas XHUMHYECKas
rPaMOTHOCTD

HEMETAJJIOB u
KHCJIOPOACOAEPIKAIIUX  KHCJIOT,
COCTaBJIATD ypaBHEHHUS
COOTBETCTBYIOIIMX  peakuuil u
OOBSICHATD ux B CBETE
NpeaCcTaBICHUN 00

OKHUCJIUTCIIBHOBOCCTAHOBHUTECIIbHBIX
PCaKLUAX U BHGKTpOHHTquCKOﬁ

MUCCOLIMALIUM. CocraBmsatb
YPaBHEHUA peaKkLuid,
XapaKTEPU3YIO LIUX

OKHUCITUTEIbHBIC CBOIICTBa
CepHOM W  a30THOH  KHCJIOT.
XapakTepu3oBaTh W3MEHEHUE

CBOMCTB JETYyYUX  BOHOOPOOHBIX|
COeAUHEHUH HEMCTAJJIOB 10|

nepuony 51 Arpynnam
MePUOINIECKON CHCTEMBI.
JlokxazbiBaTh B3aUMOCBSI3b
HEOPraHUYECKHUX "
OPraHUYECKNX COEMHECHUI.
CocraBnsaTb ypaBHEHUsI
XUMUYECKUX peaxkuuii,
OTPAKAIOIINX B3aUMOCBSI3b
HEOPraHUYECKHUX "
OpraHUYECKHUX BELIECTB,

OOBSICHATD UX Ha OCHOBE TEOPHH
SIAEKTPOJUTUYECKON THCCOLUALIUN
1% NpeaCTaBICHUN 00
OKHUCJIUTEIBHO
BOCCTAHOBHUTEJIBHBIX ~ IPOLECCAX.
IIpakTueckn  pacrno3HaBaThb

BeLIECTBA c MOMOLIBIO

Ka4eCTBEHHBIX peaxuuit Ha
AQHUOHBI

XUMUS U KU3HD britoBas xuMudeckast (OObACHATD Hay4yHbIE TPUHLIUIIB
IPaMOTHOCTb. IIponyxTel [Mpou3BOACTBA Ha npuMepe
nutaHus. bertoBas xumus. MPOU3BOACTBA CEPHOU KHUCIOTBHI

Mebensb. JlexapcTeennsle [[Iepeuncnare MIPUHLIATIBI
npenaparsl. XHUMHUYECKOE [XUMHYECKOIO MIPOU3BOJICTBA,
3arpsi3HeHHe OKpy’Karolllel [MCMOJb3yeMble MpH  IMOJy4YeHUU
cpenpl U ero nocjaeacTsus.  [uyryHa. CocCTaBisATb ypaBHEHMUs

Crioco6s1 3aIUTHI [XUMHUYECKUX peaxiui,
OKpy’Karolein cpensl U [IPOTEKAIOLUX MpU MOJYYEeHHUH
crocoOBI OUUCTKH u [uyryna u cramu.  CoOmonars

YTUIW3alIuU NPOMBINIJICHHBIX

OTXOOOB. Turer PaCHYCTHBIX 3a1a4:

1. Breruncnenue
MAaCCOBOU JOJIHU XUMHUYECKOT'O
JJIEMEHTA o bopmyne

npaBuia Oe3omacHON paboTHI CO
cpeacTBaMu  OBITOBOM  XHUMUU.
OOBsCHATH NPUYHHBI
XUMHUYCCKOI'O 3arpsA3HEHUA

BO3yXa, BOMOEMOB




pacTBope.

coenuHeHus1. 2. YCTaHOBIICHHE
npocreniei bopmybl
BEI[ECTBA IO MAaCCOBBIM JOJISIM|
XUMHYECKHMX  3JIEMEHTOB. 3.
BoiuucieHuss MO0 XUMHUYECKUM
VPaBHEHUSIM KOJINYECTBA,
00beEMa, MAaCChbl BEIIECTBA IO
KOJINYECTBY, OOBEMYy,  Macce
[peareHToB WJIH MPOAYKTOB
peakuuu. 4. Pacuer wmaccoBoii

AO0JIN paCTBOPEHHOI'O BEIICCTBA B

TemaTHuyeckoe NJIAHHPOBAHHE N0 YUeOHOMY npeaMeTy «Xumus», 11 kaacce,

Ne 1/ Kon- Bo| OnekrpoHHbIE TUPPOBBIE
11 Pasnen. Tema 9acoB | oOpa3zoBaTEIbHBIE PECYPCHI
Pazgen 1. Baxueilmue xumMmHuecKHue MOHSITUS U
3aKkoHbI (4 yaca)
1  BaxkHelme XuMU4YeCKHe MOHSATHS 1 |https://m.edsoo.ru/7f41837c
2 [3akOH MOCTOSIHCTBA COCTAaBa BEIECTB 1 |http s://m. edsoo.ru/ff0d2 eae
3  [3akOoH COXpaHEHUs] MacChl BEIIECTB M YHEPTUU 1 |https://m.edsoo.ru/ff0d3b88
4 [Pemenue 3amau 1
Pazgen 2. Ileppoanueckuii 3aK0H U
nepuoguYeCcKast cucremMa XUMHYECKHX
paemenToB [I.. MenaesieeBa Ha OCHOBE YUEHHS O
CTPOEeHUH aTOoMOB (4 4yaca)
5  |Crpoenue aroma. M3oTome 1
https://m.edsoo.ru/00ada342
6  |CTpoeHHe 3JIeKTPOHHBIX 000JIOUEK aTOMOB 1 |https://m.edsoo.ru/00ada6b
Cc
7  [[lepuommueckuii 3akoH u [ICXD Ha ocHOBE yueHHS O 1 |https://m.edsoo.ru/00ada6b
CTPOEHUH aToMa c
8 BaneHTHOCTD U BaJICHTHBIE BO3MOKHOCTH aTOMOB. 1
[Tonoxenune B [ICX3 Bopopona u f-3neMeHTOB
Pasznen 3. Ctpoenue Bemectna (3 yaca)
9 BuAbl 1 MEXaHU3MBI XUMUYECKOU CBSI3U 1
https://m.edsoo.ru/00adaab8
10 |[Kpucranmmueckue PELIETKH. [TpruuHb! 1 |https://m.edsoo.ru/7f41837¢
MHOro0o0Opasusi BEIECTB
11 |/[lucnepcHble CHCTEMBI 1
Pasznen 4. Xumuueckne peakiuu (8 4acos)
12 [Knaccudukarmsi XUMHYECKIX PeaKIui 1 |https://m.edsoo.ru/ff0d3 7fa
13 |OKHCTUTETBPHO-BOCCTAHOBUTENbHBIE PEAKIIUU 1 |https://m.edsoo.ru/00adbcb0




14 [%:>@>ABL E8<8G5A:8E @50:F89
https://m.edsoo.ru/00adbe9a
15 )8<8GS5A:>5 @OBHOBSC85 https://m.edsoo.ru/00adc28c
16 #@087B04CBBO C5@HO09 :8A;>BK http://eorhelp.ru
17 —5:B@>;8B8G5A:00 48AA>F80F80. §50:F88 https://m.edsoo.ru/00add448
S8OHHO030 01<5H0
(c 8ECB?b7B64A85(@) 656DG4664A84 F5SAFD4
«TBG>4
18 [['84@>;87 HSO@30H8GSC:8E 8
>@30=8G5A:8E
19 |KBAFDB?PA4S D45BF41.
&50@5B8GS5C:85 OCHOBBIES<88
$43/19? 5. M9Fa??0 (7 K4EB6)
20 |"1100 EO@O:B5@8CB8:0 <5B0;;0B https://m.edsoo.ru/00ae103
e
21  |"1185 Cc?0CO1kI 70;,CGSH80<5BO;;0B https://m.edsoo.ru/00ae103
e
22 |5:B@O;87
https://m.edsoo.ru/00ael 156
23 [Merto;;bl 3;0BHBIE ?043@c?? #%X—
https://m.edsoo.ru/00ael14b2
24 [Merto;;bl 7010GHKE ?043(@C?7 #%X—
https://m.edsoo.ru/00ae1d86
25 |":C84bl 8 384(@0:C84bl <5B0;;0B
26 [#Da>F<K9E>aS DaSBFa 1. $5HS5HS85
M:C?5@8<SHBO;LHKE 7040G ?0
H50@30H8GS5C:09
E8<88
(c 8ECB?b7B64A85(q) 656DG4664A84 F5AFD4
$a;89? 6. !9@9Fa??0 (7 xkaEBG)
27 )8<8GS5C:85 M;5<SHBBI - H5<580;;b1 https://m.edsoo.ru/00addfe2
28 #@OCBBIS BSISCBBO - H5<5Bo;;bI https://urok.apkpro.ru
29 | BO40@O4HBIS CO548HSH8O H5<5B0;;0B https://urok.apkpro.ru
30 |":C84bl 8 384(@o0:C84bl H5<5BO;;0B https://urok.apkpro.ru
31 |":8C;8B5;LHKS CBO9CBBO H,SO,8 HNO3 https://www.youtube.com/
watch?v=jdxm D-g4RI
32  #Da>F<K9E>aS DaSBFa 2. #0;CG5HS5,
COo18@OHS85 8 @O0C?07HOBOH85 3070B(c
8ECB?b7B64A85@)
33 |KBAFDB?PA4S DaSBFa 2.

MerTo;;b1. |5<5BO;.K

$a;89? 7. )<@<s<«kmu3Hub (1 kak)
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brIToBas XUMHUUeCcKast rpaMOTHOCTbD.

http://eorhelp.ru

HNroro
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