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[INIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110 XMMHMKM HA BA30BOM VYPOBHE CPEJHEI'O OBUIET'O
OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaer TpeOOBaHUSA K pe3yjbTaTaM OCBOEHHUS OOYYaIOIMIMMHKCS MPOTrpaMM CpeaHEro o0mero o0pa3oBaHUS
(IMYHOCTHBIM, METANpeJAMETHBIM M TMpeaMeTHhIM). HayuHo-MeToandeckoil OCHOBOHM Ui pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS
IIPOrpaMM CpeTHEro O0IIero 00pa30BaHus ABISETCS CUCTEMHO-ESTEIbHOCTHBIN OIXO0/.

B cOOTBETCTBUY C CHCTEMHO-ESITEILHOCTHBIM TTOIX0JIOM B CTPYKTYpPE JTHYHOCTHBIX PE3yJIbTATOB OCBOCHUS TpeMETa « XUMHs» Ha YPOBHE
cpenHero o0Iero o0pa3oBaHus BbIIETIEHBI CIEIYIOIINE COCTABISIONIUE:

OCO3HaHHE OOYYarOIIMMHUCA POCCHMCKONW TIpaKJAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U
CaMOOTIpeIeICHUIO;

HAJIMYUE MOTUBAIIMU K O0yUCHUIO;

IeJICHANPABICEHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUH JIMYHOCTH HAa OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKHX TPAIUINN 0a30BOM
HAyKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOY4YalOIIMXCSl PYKOBOJICTBOBAaThCS B CBOEH J€ATEIHHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH,
NPUCYIIIMH [EIOCTHOW CUCTEME XUMUIECKOTO 00pa30BaHNS;

HAJIMYUE MPABOCO3HAHUS SKOJOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LIETTU M CTPOUTH KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS TpeaMeTa «XHUMHsD) [OCTUTAIOTCS B €IMHCTBE Y4eOHOM M BOCHHUTATEIbHOW JIEATEIBHOCTH B
COOTBETCTBUHU C TYMaHUCTHYECKHMH, COLMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH W HJ€ajJaMH POCCUUCKOTO TPakIaHCKOTO
oOmiecTBa, MPUHATBIMA B OOIIECTBE HOPMaMU U TPaBUJIAMH TOBEJCHHS, CIIOCOOCTBYIOIIMMHU IPOIIECCaM CaMOTIO3HAHUSA, CaMOPAa3BUTHS M
HPaBCTBEHHOTO CTAHOBJICHHS IMYHOCTH OOYJAIOIIIXCSI.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHS TpeaAMeTa «XUMHsS» OTpakaloT C(HOPMHUPOBAHHOCTH ONbBITA IO3HABATENBHOW W MPAKTUYECKOH
NESTeIbHOCTH 00YyYaroMXCs M0 peaqu3aluy IPUHATHIX B 00LIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS

OCO3HaHHUs 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBa)KEHUS K 3aKOHY U MIPABOTIOPSIIKY;

MPEJICTABICHHS O COLUANBHBIX HOPMaX M MpaBUiIaX MEKIUYHOCTHBIX OTHOILIEHUI B KOJIIIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW AESITETHLHOCTH MPHU CO3AaHUU YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U MMO3HABATEIBHBIX 3aJad,
BBHITIOJTHEHHH XUMHUYECKHUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W NPUHUMATh MOTHBBI, HAMEPEHHS, JOTHUKY W apryMEHTBI APYTUX MPH aHAIM3E Pa3IMYHBIX BUIOB Y4eOHOMH
NeSITeTbHOCTH;

2) NATPUOTHYECKOI0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIICHUS K HCTOPUYECKOMY M HAyYHOMY HACIICAHIO OTE€YECTBEHHOW XHMUH;

YBaXXEHHSI K TPOIIECCY TBOPUYECTBA B 00IACTH TEOPUU M MPAKTUIECKOTO MPUMEHEHHS] XUMUHU, OCO3HAHUS TOTO, YTO JOCTHIKEHUS HAYKU €CTh
pe3yNbTaT ATUTENbHBIX HAOMI0OIEHHUH, KPOMOTIMBBIX IKCIEPUMEHTABHBIX TOMCKOB, TOCTOSHHOTO TPY/a YYEHBIX U TPAKTHUKOB;

WHTEpeca W MO3HABATEIbHBIX MOTHBOB B MOJYYCHHH M TOCIEAYIONIEM aHAIM3e WHPOPMAIUU O MEPEIOBBIX TOCTHKEHHIX COBPEMEHHON
OTEUECTBEHHON XMMHH;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHNUS;

CIIOCOOHOCTH OIICHMBAaTh CUTYallUM, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSMH, U TMPUHUMATh OCO3HAHHBIC PEIICHHUS, OPHUEHTHUPYSICHh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE TMOBEACHUE M TOCTYNKHM CBOMX TOBApHIIEeH C MO3UIMHA HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE
ITOCJIEICTBUM 3THX IOCTYIIKOB;

4) popMHUpPOBaHUS KYJIbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 30pOBOTO0 M 0O€30macHOTo 00pas3a >KW3HHM, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY
(GU3NIECKOMY U IICUXUIECKOMY 3/I0POBBIO;

coOroeHHs IpaBuiI 0€30MacHOro oOpalleHus ¢ BEIeCTBaMU B OBITY, TOBCEIHEBHOM KU3HU U B TPYAOBOH JEATEIHHOCTH;

MOHMMAaHUS LIEHHOCTU TMPaBWJI MHIUBUIAYaJbHOTO U KOJUIEKTMBHOTO OE€30MAaCHOTO MOBEACHUS B CHUTYAIMsIX, YTPOXKAIOMIMX 3I0POBBIO U
JKU3HU JIIOACH

OCO3HAHMS MOCTEICTBUI U HEIPUATHS BPEIHBIX NMPUBBIYEK (YIIOTPEOICHUS AJIKOT OIS, HAPKOTUKOB, KypeHHS);

5) Tpya0BOro BoCiuTaHMS:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON IEATENFHOCTH, OOMIECTBEHHO IOJIE3HOM, TBOPUECKON M JPYTUX BUAAX
JeSITeNIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTUIECKHUX 3a/1a4 COIMATbHOM HANPaBICHHOCTH (B paMKaX CBOETO Kilacca, IIKOJIBI);

MHTEpeca K MPaKTHUECKOMY U3YUYEHHIO POodecCHil pa3TudHOTO poja, B TOM YUCIIe HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUI 110 XUMUMU;

YBaXXEHUS K TPYJLy, JIOISIM Tpyia U pe3yibTaraM TPYyAOBOH JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYaJbHOH TpaeKTopuu oOpa3zoBaHus, Oynymiedl mpodeccud M peaau3aluyd COOCTBEHHBIX
YKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUH, HHTEPECOB U MOTpeOHOCTEH 00I1eCTBa;

6) 3K010rMYeCcKOro BOCIIMTAHUSA:

HKOJIOTHUECKH 1IeTIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK HCTOYHHUKY CYIIECTBOBAHMS KU3HH Ha 3emiie;

MOHMMAaHHUs TJI00AJIBHOTO XapakTepa HKOJOTMYECKUX MpoOsieM, BIMSHHUS HKOHOMUYECKHX IPOIECCOB Ha COCTOSHUE MPUPOAHON U
COLIMAJIBHOW CPEbL;

OCO3HaHHUs HEOOXOUMOCTH UCIIOIB30BaHUS JOCTIXKEHUN XUMHH IS PEIICHUS] BOIPOCOB PAIlMOHATIBHOTO MPUPOAONOIB30BaAHUS;

AKTUBHOTO HENpUSATUS JACUCTBUHN, NMPUHOCAIIUX BpeA OKpYXKalouled MpHUpPOAHON cpele, yMEHHUS MPOTHO3MPOBATh HEOIaronpusiTHbIC
HKOJIOTHUECKHUE MOCIIEACTBUS MPEANPHHUMAEMBIX JeHCTBUI U IPEeJOTBpAIaTh UX;

HAJIMYMsl Pa3BUTOTO HKOJOTHMUYECKOTO MBINUICHHUS, SKOJIOTMYECKOM KYJBTYpHI, OIBITA AEATEIBHOCTH HKOJOTHUECKOW HANpaBICHHOCTH,
YMEHHUSI PYKOBOJCTBOBAaThCSI MMH B TIO3HABAaTENbHOW, KOMMYHHMKATHBHOW W COLUMAIBHOW MPAKTUKE, CIIOCOOHOCTH M YMEHHUS AaKTHBHO
MPOTUBOCTOSITh HJCOJIOTHU XeMO(POOHH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH;

MOHMMAaHUs CMeMU(PUKH XUMHUHM KaK HAyKd, OCO3HAHHUS €€ poilu B (HOPMHUPOBAHHM PAIMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU
[EJIOCTHOTO MPEJICTaBICHUS 00 OKpYXarolleM MHUpE KaK O €AMHCTBE MPHUPOJbI U YeNOBEKa, B MO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH H
peleHny mpooaeM CoOXpaHeHHs! IPUPOTHOTO PABHOBECHS;



yOeKIEHHOCTH B 0CO00I 3HAUNMOCTH XMMHUH JUTSI COBPEMEHHOHN IUBIIIN3AINH: B €€ TYMAaHUCTHUECKOW HAIIPABICHHOCTH W BaKHOW POJIH B
CO3JJaHMU HOBOW 0a3pl MaTepHAIBbHOW KYJIBTYPHI, DPEHICHHH TJIOOAIBHBIX IMPOOJEM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKO, MUIIEBON 1 SKOJOTHYECKOH 0E30IMacHOCTH, B Pa3BUTHU MEAUIMHBI, 00ECTIEYCHUH YCIOBHH YCIEIIHOTO TPYAa M KOJIOTHUECKH
KOM(OPTHOM KU3HU KAXKIOTO WieHa O0IIecTBa;

€CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH: NMOHUMAaHMS CYIIHOCTH METO/OB MO3HAHMA, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax, COCOOHOCTH
UCTIOJIB30BaTh TOJTydaeMble 3HAHUS JUIS aHAINW3a U OOBSCHEHHS SIBJICHUH OKPYXAIOIIETO MHUPAa W TPOUCXOAAIINX B HEM M3MEHEHUH, YMEHUS
JienaTh 0OOCHOBAaHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DaKTOB M UMEIOIIUXCS JTAHHBIX C IEIIBI0 TIOTYYECHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO UCTIONB30BATh XUMUYECKUE 3HAHUS ISl PEIICHNS TPOOJIEM B PEATbHBIX )KU3HEHHBIX CUTYAIHAX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIECKOM eI TETFHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHMIO, K AKTUBHOMY TOJIyYSHHIO HOBBIX 3HAHHMU 110 XHMMUU B
COOTBETCTBHUH C )KU3HECHHBIMH MTOTPEOHOCTSMY;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHbIX cepax mpodecCnOHaTbHOM e TeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbI

MerTanpeaMeTHbIE pe3ynbTaThl OCBOCHHS Y4eOHOTO MpeaMeTa « XUMHEsD) Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHUs BKIIFOYAOT:

3HaUYMMBbIE 1711 (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYUYAIOIMMXCA MEKIUCIHUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBbIC TOHSTHS,
OTpaKAIOIIHUE ITCJIOCTHOCTh HAYYHOH KapTUHBI MHpa W CHEIU(HUKY METOJIOB TO3HAHWS, WCIOIh3yeMBIX B €CTCCTBCHHBIX HaykKax (Marepwus,
BELIECTBO, DHEPIus, SBJIEHHUE, IPOLIECC, CHCTEMa, HAy4YHbIH (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIelIOBaHUE,
HaOJIOZICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

yHUBEpCcaJdbHble yueOHbIe JAeiicTBUA (MO3HABaTelbHbIE, KOMMYHHKATHBHBIC, PETYJIATUBHBIC), oOecneunBammue (HopMUpOBaHHE
(GYHKIIMOHATBHON TPaMOTHOCTH M COIIMAIEHOM KOMITETEHITUN 00y4YarOLINXCs;

CIIOCOOHOCTh O0YYaIOMIMXCS UCIOIB30BaTh OCBOSHHBIC MEXKIUCIUILUIMHAPHBIC, MHPOBO33PCHUECKHUE 3HAHUS U YHUBEPCAJIbHBIC ydeOHBIC
JICUCTBUS B IO3HABATEIBbHOW U COLMAIIBHON IIPAKTHKE.

MeramnpeaMeTHbIe pe3yJabTaThl OTPAXKAIOT OBJAJACHUE YHUBEPCAIBHBIMU YYCOHBIMH TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH U
PEeryJIATUBHBIMU JIEHCTBUSIMHU.

OBiaieHHe YHHMBEPCAJbHBIMH Y4eOHBIMH N03HABATEIbHBIMHM /IHiCTBUSIMH

1) 6a3oBble JOrnYecKue AeHCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U aKTYaJIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeNeNsaTh LENH JeATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUM MX JOCTUKEHUS, COOTHOCUTh pEe3YyJbTaTbl JEATEIbHOCTH C
MOCTAaBJICHHBIMHU 1IEJISIMHU;

WCII0JIb30BATh MPU OCBOCHUHU 3HAHUMN MPUEMBI JJIOTUYECKOTO MBILUICHUS — BBIICISTh XapaKTepHbIE MPU3HAKU MOHATUNA U yCTAHABIMBATH UX
B3aUMOCBSI3b, UCTIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS ISl OOBSICHEHUS OTACIIBHBIX ()aKTOB U SBJICHUIA,

BBEIOMpATh OCHOBAHMS U KPUTEPUH TS KIIACCU(PUKAIINN BEIICCTB U XUMHUECKUX PEAKIINN;

YCTaHaBIMBATh IPUYNHHO-CIICCTBEHHBIE CBA3U MEX1Yy N3YyYaEMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXJIeHus (MHIYKTHBHbBIC, NEAYKTUBHbIE, IO AHAJOIMH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOpPEUHS B
paccMaTpUBAEMBIX SBJICHUSIX, (POPMYIUPOBATH BHIBOJIBI U 3aKIIFOUCHUS;



INPUMCHATE B MPONECCE IMO3HAHUA, HCIIOJIB3YEMBIC B XHWMHU CHUMBOJIMYCCKUC (3HaKOBBIe) MOJICIIH, HpeO6p330BBIBaTB MOICJIBHBIC
MPEJCTaBICHUS — XUMHUYECKUN 3HaK (CMMBOII) 3JIEMEHTa, XuMHu4eckas (Gpopmysa, ypaBHEHHE XUMHUYECKOW peaKIMU — MPH PEIIeHUH Y4eOHBIX
MO3HABATENbHBIX M TMPAKTUYECKUX 3ajad, MPUMEHITh Ha3BaHHBIE MOJIEIbHBIC MPEJICTABICHUS JJs1 BBISBICHHS XapaKTEPHBIX MPHU3HAKOB
HN3YyYaCMbIX BCIICCTB U XUMHWYCCKUX peaKHHfI.

2) 6a3oBbIe HCCIeA0BaTENbCKUE IefiCTBUS:

BJIaACTb OCHOBAMHU METOJ0B HAYUYHOT'O MMO3HAHUSA BCIIECCTB U XUMHWYCCKUX pCaKHHﬁ;

(GbopMyJIMPOBATH LIETH ¥ 33/1a4U UCCIICJIOBAHHUS, UCIIOIE30BATh MMOCTABIICHHBIC U CAMOCTOSTEIIEHO CHOPMYIMPOBAHHEIE BOTIPOCH! B KAUECTBE
WHCTPYMEHTA MMO3HAHUS M OCHOBBI U1 (POPMHUPOBAHMSI TUTIOTE3bI IO MTPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHHI;

BJIQZICTb HABBIKAMH CaMOCTOATCIIBHOTO IINIAHUPOBAHUA W TPOBCACHUA YUYCHHYCCKHUX OSKCICPUMCHTOB, COBCPIICHCTBOBATHL YMCHUA
HaOMIOIaTh 32 XOJOM IMPOIIECCa, CaMOCTOSITETFHO MPOTHO3UPOBATH €ro pe3yibTaT, (popMyIupoBaTh OOOOIIEHHS] M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PEe3yJIbTaTOB MUCCIIEIOBAHUSA, COCTABIISATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYECHUYECKOW HCCIIEAOBATEIbCKOW M MPOEKTHOH JEATENIbHOCTH, IPOSABIATh CIIOCOOHOCTb M TOTOBHOCTH K
CaMOCTOSITEILHOMY MTOMCKY METOJIOB PELICHHsI MPAKTUIECKUX 3a/1a4, MPUMEHEHUIO PA3TUYHBIX METOJIOB TIO3HAHUS.

3) pab6ora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOUYHUKAX HH(POpPMAIUHM (HAYYHO-TIOMYJSApHAs JIUTEpaTypa XMMHUYECKOTO COJIEpYKaHHS, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), aHaIM3UPOBaTh HH(MOPMAIMIO PA3IUYHBIX BUAOB U (OpPM MpelncTaBiICHMs, KPUTHYECKU OLIEHUBATh €&
JIOCTOBEPHOCTh Ml HEITPOTHBOPECUNBOCTD;

(dbopMyIHUpOBATh 3aMPOCHl U MPUMEHSTh PAa3TUYHbIE METOBI TP MOUCKE U 0TOOpe nH(pOpMaIK, HEOOXOTUMOM JIJIsl BBITIOTHEHUS Y4eOHBIX
3a]1a4 ONpeeIEHHOTO THIIA;

HpHOGpCTaTL OIIbIT UCIIOJIB30BaHUA I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJIOTUH U PA3JIMIHBIX ITOUCKOBLIX CUCTEM;

CaMOCTOSITENILHO BHIOMpaTh ONTUMATBbHYIO (OpMY TpEICTaBICHUS WHPOpPMAIUHU (CXEMBbI, TpapuKu, JUArpamMmbl, TAOIUIBI, PUCYHKH W
ApyrHe);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA NPU PadOTe C XUMHUECKOW MHPOPMALIUEH: MPUMEHATh MEXITPEIMETHbIE ((PU3nIecKrue U
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, PopMyIibl, aOOpeBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOPa30BBIBATH 3HAKOBO-CUMBOJIMICCKUE CPECTBA HATISTHOCTH.

OsgiaieHHe YHHUBEPCAJbLHBIMUA KOMMYHUKATUBHBIMU JAeiiCTBUSIMM:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY’>KIaeMOW TeMbl B XOJie JAMajora W/WiM JTUCKYCCHH, BBICKA3bIBaTh HJIEH, (POPMYIHpPOBATH CBOU
MNPEAJIOXKCHUA OTHOCUTCIIBHO BBITTOJTHCHUS HpGI[JIO)KGHHOﬁ 3aJa4u,

BBICTYIIATh C MPE3CHTAIMEH PE3yIbTaTOB MO3HABATEILHOMN JACSITETbHOCTH, MOYYEHHBIX CAMOCTOSATEIHHO UM COBMECTHO CO CBEPCTHUKAMU
MIPH BBITIOJTHCHHH XMMHUYECKOTO IKCIIEPUMEHTA, IPAKTHUECKON pabOThI MO0 UCCIICIOBAHUIO CBOWCTB M3yYaeMbIX BEIICCTB, pealn3allii YIeOHOTO
poeKkTa u GOpPMYITUPOBATEH BBEIBOJBI TIO PE3yJIbTaTaM MPOBEIEHHBIX UCCIICOBAHHA MyTEM COTIIACOBAHUS IMO3UIIMN B X0/1€ OOCYX ICHUS  OOMEHa
MHEHUSIMH.

OBnaaeHne YHUBEPCAJIbHBIMHA PEryJIiTUBHBIMUA HeﬁCTBHHMH:

CaMOCTOSITENILHO TNIAHUPOBATH U OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO ESTEIILHOCTD, ONPEesss e€ 1eNH U 3aa4i, KOHTPOJIUPOBATh U IO
Mepe HEOOXOJUMOCTH KOPPEKTHUPOBATh MpeJiaraéMblil aNnrOpUTM ASHCTBUI MPH BHIMOJIHEHUH YUEOHBIX U MCCIEA0BATEIbCKUX 3a]1a4, BEIOUPATh
HanOosnee 3(h(HEeKTUBHBIN CIIOCO0 UX pEeIIeHUs ¢ yUETOM MOIy4YeHUs] HOBBIX 3HAHUHN O BEIIECTBaX U XUMHUECKUX PEaAKLIUsAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH ACSITETLHOCTHA HA OCHOBE CAMOAHAIIN3a U CAMOOIEHKH.



INPEAMETHBIE PE3YJIBTATbBI
11 KUIIACC

IIpenmMeTHbIE pe3yIbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OPMHPOBAHHOCTH TPEACTABICHUI: O XMMHUYECKOH COCTaBISIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, POJIU XMMHUU B IMO3HAHUU
ABJIGHUN NPUPOAbI, B (POPMUPOBAHUM MBIIUIEHUS] U KYJIbTYpbl JUYHOCTH, €€ (DYHKUHMOHAIBHOM I'PaMOTHOCTH, HEOOXOIUMOW IJil pELIeHUs
MIPAKTUYECKUX 3aad U IKOJOTHYECKH 0OOCHOBAaHHOI'O OTHOLIEHMSI K CBOEMY 370POBbIO M IPUPOAHOM CpPEE;

BJIaJICHHE CUCTEMON XUMHUYECKUX 3HAHMUMN, KOTOpasi BKIOYAET: OCHOBOIMOJIArAIOIINE MOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, U30ToIl, S-, p-,
d- aseKTpOHHBIE OpOMTAIM ATOMOB, MOH, MOJIEKYJA, MOJb, MOJIIPHBIM OOBEM, BaJIEHTHOCTb, 3JIEKTPOOTPHULATEILHOCTh, CTENEHb OKHUCIIECHUS,
XUMUYECKas CBA3b (KOBAJIEGHTHAs, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAs), KPUCTAJUIMYECKas peIETKa, TUIbl XMMUYECKUX pPEakLuil, pacTBOp,
AJIEKTPOJIUTHI, HEITEKTPOIMUTHI, HIEKTPOIUTHUECKAsT AUCCOLHUALIMS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON PEaKLUU, XUMUYECKOe
pPaBHOBECHE); TEOPUH U 3aKOHBI (TEOPUS AIEKTPOIUTHUECKON AUCcoMalny, nepuoandeckuit 3akon J. . MenpeneeBa, 3aKOH COXpaHEHHUSI MacChl
BEUIECTB, 3aKOH COXPAaHEHMs M NPEBPALICHUSI SHEPruU IMPU XMMHUYECKUX pEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUUN S3bIK XHMHUH,
MHUPOBO33pEHUYECKUE 3HAHUS, JIEXKAIINE B OCHOBE IOHUMAaHUS IPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAaKTOJOTHYECKUE CBEACHUS O
CBOIICTBaxX, cOoCcTaBe, MOJYYEHUH U 0€30IaCHOM HCIOJIb30BaHUU BAXKHEMIINX HEOPTraHMYECKHUX BEIIECTB B OBITY M NMPAKTUYECKOW NEATEIbHOCTH
4eJI0BEKa;

C(OPMHPOBAHHOCTE YMEHHUH BBIABIATH XapaKTepPHbIC MPHU3HAKK [OHITHUM, YCTAHABIMBATh UX B3aUMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOIINE NOHATHS IIPH ONIMCAHUM HEOPraHMYECKUX BELIECTB U UX NIPEBPALLEHU;

c(OPMHPOBAHHOCTh YMEHHUI HCHOJIB30BaTh XMMUYECKYIO CHMBOJIMKY MAJIS COCTaBICHHMS (DOpMYJ] BEIECTB M YPaBHEHMH XMMHUYECKHX
peakuuii, cucrematuueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHMsI OTACJIbHBIX HEOPIaHWYECKUX BEIIECTB (yrapHbli ras,
YIJIEKUCIIBIN Ta3, aMMHUAK, TalléHasi U3BECTh, HETalI€Has U3BECTb, IUTHEBAS COJA, IUPUT U IPYTHE);

c(OpMHUPOBAHHOCTh YMEHUH ONPEAENATh BAJIEHTHOCTh U CTENIEHb OKHCIEHUS XUMMUUYECKUX 3JIEMEHTOB B COEIMHEHUAX Pa3IMYHOIO COCTaBa,
BUJI XUMUYECKOW CBSA3M (KOBaJE€HTHAs, MOHHAs, METAJUIMYECKas, BOJOPOAHASI) B COCAUHEHMSIX, TUIl KPUCTAIUIMUECKON PEUIETKH KOHKPETHOTO
BEIIeCTBa (aATOMHasi, MOJIEKYJIIpHasi, HOHHAsI, METaJUINYECKast), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COCTUHEHUH;

c(OPMHPOBAHHOCTb YMEHUI yCTAHABJINBATh NPUHAAJIEKHOCTh HEOPTAaHMUECKUX BEILECTB M0 UX COCTAaBY K ONpEeAeNEHHOMY Kilaccy/TpyInie
COEZIMHEHUH (IIPOCThIE BELIECTBA — METAJUIbI U HEMETAJLJIbl, OKCU/IbI, OCHOBaHMS, KUCIIOTbI, aM(OTEpHbIE THIPOKCUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHMH pacKpblBaThb CMbICH nepuoguueckoro 3akoHa JI. M. MenzgeneeBa U JeMOHCTPHpPOBATh  €ro
CHCTEMAaTH3HPYIOIYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB XMMMYECKHX 3JeMeHToB 1—4 mepuonoB Ilepuoandeckoit
cucteMbl xumuueckux siemeHToB [[. M. MenneneeBa, MCHONb3ysl MOHATUA «S-, P-, d-DJIEKTPOHHBIE OPOUTAIN», «IHEPrETUUYECKUE YPOBHUY,
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COEIMHEHHI Mo mepuoaaM u rpynnam Ilepuoanyueckoil cuctemsl
xumudeckux 3yemenToB 1. . Menaeneena;



c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB PA3IUYHbIX KJIaCCOB,
MOATBEP)KJaTh CYLIECTBOBAHME TI'E€HETHMYECKOM CBA3M MEXIYy HEOPraHMYECKMMM BEIIECTBAMU C IIOMOIIBI0 YPABHEHHMH COOTBETCTBYIOLIMX
XUMHYECKHUX PEAKIIN;

c(OPMHPOBAHHOCTh YMEHHUS KJIACCU(PHUIMPOBATH XUMHUYECKHE PEAKUUU 1O PA3TUYHBIM IpPHU3HAKaM (YHUCIYy M COCTaBY pearupyrommx
BEIIECTB, TEIUNIOBOMY 3(h(heKTy peakiuy, U3MEHEHHUIO CTEeTICHEeH OKUCICHHS IEMEHTOB, 0OpPaTUMOCTH PEAKLIMH, YYaCTHIO KaTalau3aTropa);

c(OpMUPOBAHHOCTh YMEHUHN COCTaBIISATh YPAaBHEHUS PEAKIMil pa3IMYHbIX THUIIOB, NOJHBIE U COKPALEHHBIE YPAaBHEHUS pEaKUUi MOHHOTO
0o0MeHa, YUUThIBasl yCIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UIYT J0 KOHIA;

c(OPMHPOBAHHOCT YMEHHUI IPOBOJUTH PEAKIMH, MOATBEP)KIAIOIINE KAueCTBEHHBIM COCTaB Ppa3IMYHBIX HEOPraHUYECKHUX BEIIECTB,
pPacro3HaBaTh OINBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPTAHMYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH pPACKpBIBaTh CYIIHOCTh OKHMCIMTEIbHO-BOCCTAHOBHUTEIBHBIX pEAKLUUI IOCPEACTBOM  COCTaBJICHUS
3JIEKTPOHHOT0 OanaHca 3TUX Peakluii;

c(OPMHPOBAHHOCT YMEHUN OOBSICHATH 3aBHCHUMOCTH CKOPOCTH XMMHMYECKOW PEaKIMU OT Pa3IMyHBIX (PaKTOPOB; XapaKTep CMEIICHUS
XMMUYECKOTO paBHOBECHS B 3aBUCHUMOCTHU OT BHEIIHEro Bo3aeicTBus (npunuun Jle Ilarense);

c(OpMHUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XMMHUECKHUE MPOLIECCHI, JIeXkKAllle B OCHOBE IPOMBIIIIEHHOTO MOJIyYE€HUsI CEPHON KUCIIOTBHI,
aMMHuakKa, a TaKke C(OpPMHPOBAHHOCTh MPEJICTaBICHUH 00 OOIMX HAYYHBIX MPUHIMUMNAX M DKOJOTHYECKUX MpoOieMax XHUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUH MPOBOJUThH BBIUUCICHUS C HCIOJb30BAaHUEM IOHSATHS «MaccoBasi JIOJIS BEIECTBA B PacTBOPE», OOBEMHBIX
OTHOILIEHUH T'a30B MPU XUMHUYECKUX PEaKIMIX, MACChl BEIIECTBA MM 00bEMa ra3oB 10 M3BECTHOMY KOJHMUYECTBY BEILECTBA, Macce WU 00BbEMY
OJIHOTO U3 YYAacTBYIOIIMX B PEAKLMHU BEIIECTB, TEIJIOBOT0O 3((dekra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHs MacChl BELIECTB, IPEBPALICHUS U
COXpaHEHUs1 DHEPIUH;

c(OpMHPOBAHHOCTh YMEHUH COOIIOAATh MPaBUIIA MOJIB30BaHUA XMMHUYECKON TIOCYI0M U 1abopaTOpHBIM 000pPYIOBAHUEM, a TAK)Ke MPaBUIIa
oOpallleHus ¢ BEIIeCTBaMU B COOTBETCTBUU C MHCTPYKLMSIMH I10 BBIIOJIHEHUIO J1a00PaTOPHBIX XMMHUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHHUH IIAHUPOBATh U BBINOJHATH XMMUUYECKUN SKCIEPUMEHT (pas3iioKeHHE NEepOoKCHIa BOJOpOJa B MPUCYTCTBUU
KaTaJln3aTopa, OlpeesIeHHe Cpeabl PACTBOPOB BEIIECTB € MOMOIIBIO YHUBEPCAIBHOTO MHANKATOPA, BIMUSHUE PA3IUYHBIX (DAKTOPOB Ha CKOPOCTh
XUMHUYECKON peaklliy, peakllMd MOHHOTO OOMEHa, KauyeCTBEHHbIE peaklUy Ha cynbdar-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA KaTMOH aMMOHUS,
pelleHne S>KCIEePUMEHTAIBHBIX 3a1ad nmo TemaM «Metamie»y U «HemeTamib») B COOTBETCTBUM C NpaBWJIAMU TEXHUKHM O€30HMaCHOCTH MpHU
oOpallleHnn ¢ BeIleCTBaMU M J1a0OpaTOpHBIM OOOPYJOBaHUEM, MPEACTAaBIATh pe3yJbTaTbl XMMHUYECKOIO SKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX pPeakUuil U (GOpMyTUpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUIN KPUTHYECKU aHATU3UPOBATh XMMHUECKYI0O MH(OpMAIHMIO, MOJyYyaeMyl0 M3 Pa3HbIX HCTOYHHUKOB (CpeacTBa
MaccoBOM KOMMYHUKalMu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTb YMEHHUI COOJIOAATH MPaBHIIa YKOJIOTMUECKU LIE€IECO00Pa3HOro NOBEACHHS B OBITY M TPYJIOBOM NEATEIBHOCTH B LENAX
COXPAHEHHUs CBOETO 370POBbSl U OKPY’KAIOIIEH MPUPOIHOM Cpelbl, OCO3HABAaTh ONACHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MBI ONPENEIEHHBIX
BelIeCTB, MoHUMas cMblicia nokaszarens [1IK, moscHATe Ha mpuMepax crnocoObl YMEHbIIEHUS U MPEAOTBPAIlEHUs WX BPEIHOTO BO3JEHUCTBUS Ha
OpraHM3M 4Y€JI0BEKa;

JUls O0YyYarolUXCs C OrPaHUYEHHBIMH BO3MOYKHOCTSIMHM 3/I0POBbS: YMEHHE MPHUMEHSATh 3HAHMS 00 OCHOBHBIX JOCTYNHBIX MeETOJax
IIO3HAHUs BEIIECTB U XUMHUUYECKUX SIBJICHUN;



JUIS CJIENIBIX U CJIA0OBUASIIMX OOYyYaroIUXCs: YMEHUE HCIOJIb30BaTh Pelbe(HO-TOUCUHYI0 cucTeMy oOo3HadeHud JI. bpaing ans 3anucu
XUMUYECKUX (POpMYII.



Conep:xxanue y4eOHOI0 nmpeamera
1 u B Hemenmto, Bcero 34

Tema 1. Ilepuonnyeckuii 3aK0H U cTPpoeHHeaToMa (44)

OrtkpeiTue I MenneneeBoiMIlepuoaguueckorosaxkxoH a. [lepsbie nonbimxu KiacCupurayuy Xumuyeckux snemenmos. Baxuenmme noHsITHs
XMMHMH: aTOM, OTHOCHUTENIbHAass aTOMHas M MouieKyispHas Mmaccel. Otkpeitue . M. MenneneeBsiM llepuonnueckoro 3akona. Ilepmonnyeckuil 3akoH B
dbopmynuposke 1. . Menneneena.

[Tepuoauueckasicuctema . Mennneneesallepuognueckas cucrema J{. 1. MenaeneeBa kak rpaguaeckoe 0ToOpakeHHE MEPUOANIECKOTO 3aKOHA.
Paznuunbie BapuaHThI Iepu-

onnyeckoi cucremsl. [leproas! 1 rpymmel. 3HaU€HUE NEPUOINIECKOTO 3aKOHA U IEPUOANYECKOIN CHCTEMBI.

CtpoeHueaToMa. ATOM— CIOXKHAs YacTUla. SIIpo aToMa:MpOTOHBI U HEUTPOHBI. M30TOMEBL. HM30monst 6000poda. DNEKTPOHHI.

DnekTpoHHas 00004YKa. DHEPreTHUECKUi ypoBeHb. PactpeienieHre 3IeKTpOHOB 110 SHEPTreTUIECKIMYPOBHIM H OpOUTAISIM. DJIEKTPOHHBIE KOH(PHUTYpaIA aTOMOB
XU-

MUYECKHX AJIEMEHTOB. BasieHTHBIE BO3BMOKHOCTH aTOMOB XUMUYECKHUX JIEMEHTOB.

[lepuonuueckuizakoHUCTpoeHHUEaT o M a. CoBpeMEHHOE MOHATHE XUMHUUECKOro aieMeHTa. CoBpeMeHHast popMyIUpOBKA MEPUOANUECKOTO
3akoHa. [IpyunHa nepuogu4HOCTH B U3-

MEHEHHH CBOMCTB XMMHUYECKUX 3JeMEHTOB. OCOOCHHOCTH 3alOJHEHHs] YHEPreTUYECKUX YPOBHEH B AJNEKTPOHHBIX OOOJOYKAX ATOMOBIIEPEXOJHBIX 3JIEMEHTOB.
DJIEKTPOHHBIE CEMENCTBA PJIEMEHTOB: S-

U p-3JIEMEHTHI;

Jemonctpamun. Paznuunsie popmel [leproanyeckoit cuctemsr/l. . Menaeneena.

Tema 2. CtpoenueBemectBa (11 1)

KoBaneHTHasgsXuMUUIECCKascB S 3 b [loaitue o koBaneHTHOH cBsa3u. OOmias snekTpoHHas mnapa. KpaTHOCTh KOBAJIGHTHOW CBSI3H.
DnexTpooTpuliatenbHocTh. KoBaneHTHass TONSpHAs M KOBAJICHTHAS HEMONsApHAas XUMHYecKue CBsi3u. OOMEHHBII M JOHOPHO-AaKIENTOPHBI MEXaHU3MBbI
00pa30oBaHMs KOBAJIGHTHOW CBSI3U.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa JUIsl BEIIECTB MOJIEKYJISIPHOTO CTPOEHHUSI.
NMounHasxumuueckascBs3b. Katnonsl u annonsl. MoHHas cBsA3b U €€ cBOMCTBA. MIOHHAs CBSA3b KaKk KpaHUM Cilydail KOBAJICHTHOM MOJISIPHOM CBsA3U. M e
TalJdUYEeCKasIXUMHUYECKasCB3b. O0mue puznueckue cBoiicTBa MeTauioB. CIuiaBbl.

ArperatTHbecOCTOSSHUSIBEIECTBa. ['a3pl. 3akoH ABorajipo /s Ta30B. MOJSIpHBIN 00beM ra3000pa3HbIX BEIIeCTB(IIPH H. Y.). KUAKOCTH.
BonopoanasxumMuueckascBs3b. BoroponHas cBs3b, Kak 0COOBIN clydail MEXMOJIEKYJIIPHOTO B3aUMOEHCTBUS. MexaHu3M ee 00pa3oBaHUs U
BIIMSIHAE HA CBOMCTBA BEIIECTB (HA MPUMEPE BOJIBI).

TunskpucTandduuyecKHUXpeeTo K. Kpucramueckas pemerka. oHHbIe, METAINTMYECKHUE, ATOMHBIE U MOJIEKYJISIPHBIE KPUCTAIUTMYECKUE PEIIETKH.
Annorponusi. AMopdHBIE BeecTsa,

Yucteie BemecTBacMe cu. CMecu 1 XUMUYECKUE COeTMHEHMsI. | OMOTeHHBIE U TeTeporeHHbIe cMecH. MaccoBasi 1 00beMHast 10JI KOMIIOHEHTOB B CMECH.
MaccoBas nons npumeceid. Pemenure 3aaB Ha MacCOBYIO JI0JTFO IPUMECEH.



HQucnepcHbiecucTte M bl [lonsatue nucnepcHoit cucreMsl./lucnepcHas dasa u qucnepcuonHas cpena. Kinaccuduxaius 1ucrnepcHbIX CUCTEM.
JlemoHcTpanmu. Mojenb KpUCTANINYECKOHN pemeTky xyuopuaaHaTpus. OOpasibl MUHEPaIoB ¢ HOHHOW KPUCTAIJIMYECKOM peleTKol: KalpluTa, ranura. Mojaenu
KPUCTAJUIMUECKUX PELIETOK «CyXOro

Jbpna» (WK Moja), anmasa, rpaduta (mim kBapua). Moaens MoJsipHOoro o0beMa ra3oB. TpH arperaTHbIX COCTOSIHUSL BOJIBI.

JlabGopatopHblie onbIThI. 1. OnpeneneHrne CBONCTB HEKOTOPBIX BEIIECTB HA OCHOBE TUIA KPUCTAIMYECKOUN pemeTku. 2. O3HaKOMJIEHUE C KOJUICKIIUEH TTOJIMMEPOB,
IUTACTMACC U BOJIOKOH U u3fenuid u3Hux. 3. XKEcTkocTh BOAbL. YcTpaHeHHE KECTKOCTH BOJbl. 4. O3HAKOMIIEHHE ¢ MHUHEpaJIbHBIMHU BojaMu. 5. O3HaKOMJIEHUE C
JUCIIEPCHBIMU CUCTEMAMHM.

IMpakTnueckoe 3ansiTue Ne 1. [Tonydenue u pacrio3HaBaHHE Ta30B.

Tema 3. DnexTposuTuyeckasi nuccouuanus (74)

P ac 1B O p bl. PacTBOpBI Kak TOMOT€HHBIE CUCTEMBI, COCTOSIINE U3 YACTUL] PACTBOPUTEIS], PACTBOPEHHOTO BEILIECTBA U MPOAYKTOB UX B3aUMOJEHCTBUs. MaccoBas
JI0JIsI pACTBOPEHHOTO BenlecTBa. TUIbI pacTBOPOB. T €O P U AN EKTPONUTUYECKOUAUCCO UA LU H.

DNEeKTPOIUTHI U HEITEKTPOJIUThI. CTeNeHb MEKTPOIUTUYECKOM aucconuanui. CuilbHbIE U ca0ble AJIEKTPOIUTHL. Y paBHEHUS JIEKTPOIUTHYECKOM TUCCOIMALINY.

K u ¢ 10 T Bl B CBETe TEOPUH ANIEKTPOIUTHUECKON aAucconranuu. O01ue cBOWCTBA HEOPTaHUUYECKUX M OPraHUYECKUX KUCIOT.Y CJIOBUS TEUCHHS PEaKIuil MEeXKIY
JIEKTPOJIUTAMH J10 KOHIIA.

O CHOBaHUWU S B CBETE TEOPUU IIIEKTPOTUTHUECKON AUCCOIMAIINU, UX KIacCu(pUKaLus U oOIIIe CBONCTBA.

C 0 1 ¥ B CBETE€ TEOPHM DJIEKTPOJIUTUYECKON AMCCOLMAIMH, UXKJIACCH(PHUKAIMUA U OOIIMe CBOMCTBA. DJIEKTPOXMMUYECKHH PSAA HANpPSHKEHUH METaJUIOB U €ro
MCII0JIb30BAHUE ISl XapaKTEPUCTUKUBOCCTAHOBUTENIbHBIX CBOMCTB METAILIOB.

I'u 1 p onwu3. Ciyuan ruaponusa coneit. Peakust cpensl (pH)B pactBopax runponusyomuxcs coyieid. JleMoncTpanum. VcnbiTanue pacTBOPOB 3JIEKTPOJIUTOB U
HEBJICKTPOJIUTOB HA MPEAMET JTUCCOLHMALNU. 3aBUCUMOCTh CTEHEHUAIEKTPOIUTUYECKON TUCCOIMALMU YKCYCHOW KHCIIOTHI OT pa30aBieHust pactsopa. [Ipumepst
peakiuil HOHHOTO OOMEHa, UAYIIMX COOpa30BaHMEM OCaJKa, ra3a WIM BOJAbl. XMMHUYECKHE CBOICTBA KHCJIOT: B3aUMOJIEHCTBUE C METAJUIAMH, OCHOBHBIMU H
aM(OTepHBIMUOKCHIAMH, OCHOBaHMSAMH (ILEJIOYaMH M HEPACTBOPUMBIMH B BOJE),COSIMU. B3anmoseiicTBue a30THOM KHCIOTHI ¢ Menbio. Pa3baBneHue cepHOi
KUCJIOTBbl. XMMHAYECKUE CBOMCTBA IIEJIOYEH: PEAKIHS HEUTpaau3alvy, B3aUMOACHCTBHE C KUCIOTHBIMU OKCHAAMU, COJSIMH. Pa3iiokeHne HepacTBOPHUMBIX B BOJE
OCHOBaHUU TpH HArpeBaHWH. XWMHUYECKHUE CBOWCTBA COJICH: B3aMMOJCHCTBHE C METaJUIAMH, KHCIOTaMH, IIEIOYaMH, C IPYTHUMH COJsAMH. ['uaponus kapOuma
Kkanpus. M3yuenue pH pacTBOpOB ruipoiau3yromuxcs cojieil: KapOOHAaTOB HIETIOUHBIX METAJIJIOB, XJIOpU/IA U alleTaTa aMMOHHUS.

JlabopaTopHsbie onbIThbl. 6. O3HaKOMJIEHHE C KOJUIeKIHMer kucnoT. 7. [lomyueHue u cBOMCTBa HEPACTBOPUMBIX OCHOBaHMM. 8. O3HaAKOMJIEHHE C KOJUICKIMEH
ocHOBaHUM. 9. O3HaKOMIIEHHE C KOJUIEKIIMEMMUHEpAIOB, cojepkamux conu. 10. VMcneiTaHue pacTBOpPOB KHUCIOT, OCHOBAaHMM M cOjJed MHAuKaropamu. 11.
Paznuunble ciydau rugponusa coieil. 12. I'maponus XJI0puaoB U alleTaToB IIEI0YHbIX METAJUIOB.

IIpakTuueckasi padora Ne 2. Pemenue sKcriepuMEHTAIbHBIX 33/1a4 Ha UACHTU(MUKAIINIO HEOPTAHUIECKUX COeOUHEHUII.

Tema 4. Xumunueckue peakuuu (119)
KnaccupukanumsasxumMudecKHXpeacxkiuid. Knaccupukanus mo uuciay ¥ coCTaBy peardpyroliix BELIECTB U MPOAYKTOB peakiuu. Peakiuu
pa3ioXKeHHsl, COeIMHEHUS, 3aMelIeHNs U 0OMeHa
B HEOPTraHUYECKON XUMUH.



TennoBol 5 PekTXUMUUYECKHUXDPeEaKI UK DK30- U SHAOTEPMHUECKHE peakluu. TepMoxuMuyeckue ypaBHeHus. Pacyer konndecTBa TEMIOTHI O
TEPMOXUMHUYECKUM YPaBHEHHSIM.

CKOpPOCThXUMMHUUYECCKHUXDPEaKI Ul [IoHATHE O CKOPOCTH XUMUYECKUX PEAKIHM, AHATUTUYECKOE BBIPAKEHHUE. 3aBUCHUMOCTh CKOPOCTH PEAKIMH OT
KOHLIEHTpaluu, JaBJICHUs, TEMIepaTy-

pBI, NPUPOJIBI PEArupyrOUIMX BEUIECTB, IUIOLIAAM UX COIPUKOCHOBEHHMs. 3akoH naeWctByrommx macc. K a T a n m 3. Karanuzaropsl. Karanus. [omocennviii u
ecemepozeHubili kamanu3. [IpuMepbl KaTaTUTHYECKHX MPOIECCOB B MPOMBIIIICHHOCTH, TEXHHKE, ObITy. DEepMEHTHI M WX OTIMYUS OT HEOPTaHWYECKUX
Katanu3aTopoB. [I[pumeHeHne kaTaan3aTopoB U PEePMEHTOB.

XuMuueckoepaBHOBecHue. O0paTumble 1 HEOOpPaTUMBIE peaKIIui. XUMHUUECKOE PABHOBECHE U CIIOCOOBI €ro CMEIICHUsIHA IIPUMEpE MOTy4YeHUs] aMMHUaKa.
OKHCIHUTENbHO-BOCCTAHOBUTENbHBIEI PO I € cC bl. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE peaki. OKUCIUTENb UBOCCTAHOBUTENb. OKUCIEHUE U
BoccTaHoBiIeHHE. COCTaBIeHUEYPABHEHUI OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOA0M

AJIEKTPOHHOTO OanaHca.

OOmue cBoicTBAa METalo B XHMUYCCKHE CBOMCTBAMETAIJIOB KaK BOCCTAHOBHTEIIEH. B3auMoielicTBIEe METAJNIOB C HEMETAJIaMHU, BOJIOM, KUCIIOTAMH U
pacTBOpaMmHu coiieii. MeTtauiorepMus.

Koppos3usmeTannoB. CnocoOsl 3alIUThl METAIJIOB OT KOPPO3HH.

OO0mue croicTBa HEeMETalJdo B. XHUMUYECKHE CBOWCTBA HEMETAIIOB KaK OKUCIHUTENeH. B3anMoaelicTBue ¢ MeTaiaMu,BOJIOPOIOM U APYTUMHU
HemeTaiaMu. CBOMCTBa HEMETAIIJIOB Kak

BOCCTaHOBUTENEH. B3auMoAeMCTBHE C IPOCTHIMU U CJIIOKHBIMH BEILIECTBAMU-OKUCITUTEISIMH.

D eKTpoau 3. DIEKTPOIU3 PaCTBOPOB U PACIUIABOB 3JIEKTPOJIUTOB HApUMEpPE XJIOpUa HAaTpUs. DJIEKTPOIUTHUYECKOE ModyueHue antoMunus. [IpakTuueckoe
3HAYEHHUE DJIEKTPOJIN3A.

3akaroueHue. [lepcnekTuBbI pa3BUTHI XUMUYECKON HAYKHMH XUMHUYECKOT0 MTPOU3BOJICTBA. XUMHUS U TPoOiieMa OXpaHbl OKPY KaloIeH Cpebl.

JeMoHcTpanuu. DK30TEPMUYECKUE U IHIOTEPMUUYECKUE XUMUYECKUE PEAKIMU. TeIUioBbIe SIBJICHUS MPU PACTBOPEHUU CEPHOM KHUCIOTHI M1 aMMHMAYHOW CEJUTPHI.
3aBUCHMOCTh CKOPOCTH PEAKLMM OT MPUPOJBI BEIIECTB HAa MPUMEPE B3aUMOJACHCTBUS PACTBOPOB PA3IMYHBIXKHCIOT OJMHAKOBOM KOHIIEHTPALMM C OJUHAKOBBIMU
KycOouKaMu(TpaHyJlaMHi) LIMHKA U OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (Mar-

HUS, IIUHKA, KeJle3a) C paCTBOPOM COJISTHOM KHCIIOTHI. B3anMozeiicTBre pacTBOPOB CEPHOM KHUCIOTHI C PACTBOPAMH THOCYJIb(aTa HaTPUAPAZTUUYHON KOHIICHTPAILIUN
U TeMIiepaTypbl. MoJenb KUIISILIEro CIosl.

Pasnokenue mepokcuma BOJOpOAa ¢ MOMOIIbI0 HeopraHuueckux karamuzatopoB (FeCl2, KI) m mpupoanbix 0oOBEKTOB, COIEpKalMX KaTalazy (ChIpoe MSCO,
kaprodens). [IpocTeiinme OKHCIUTEIFHO-BOCCTAHOBUTEIIBHBIEC PEAKIIMU: B3aUMOICHCTBUE ITMHKA C COJITHOW KHCIOTOM M kene3a ¢ cyibharom meau (II). Moaens
ANEKTPOIU3epa.

Mopenb 31eKTpOIN3HON BaHHBI JUIs IOJYYEHUS AIFOMUHUS.

Jla6opaTopHusblie onbIThl. 13. [TonydyeHue kuciopoaa pas3ioKeHUEMIIEPOKCHIA BOJOPO/Ia € MOMOIIBI0 AUOKCUAA MapraHlla U Kamaiaswvlcblpoeo kapmodghens. 14.
Peaknus 3amenieHnst Meu Keae30M B pac-

TBOpe cyinbdara meau (II). 15. Ionydyenue Bogopoaa B3aUMOACHCTBHEM KHCIOTHI ¢ HUHKOM. 16. O3HakoMiIeHHe C KoJuleKuue meramioB. 17. O3HaKOMIIEHHUE C
KOJUIEKIIMEN HEMETAJUIOB.

Pabouast nporpamma popmupyercs ¢ yuetom Paboueit mporpaMmbl BOCIIUTaHUS



Ne | Tema ypoka Koa-

m\ BO

n 4acoB
Tema 1. [lepuoguvecknii 3aKOH M CTPOCHHE ATOMa 4

1. | Orkpertue /[I. . MenneneeBbiM Ilepuonnueckoro 3akoHa. BBoaHbIl nHCTpyKTaX) 1o Th. 1

2. | llepuonuueckas cuctema JI. 1. Menneneena |

3. | Ctpoenue aTroma 1

4. | Tleppoanyeckuii 3aKOH M CTPOCHHUE aToMa 1
Tema 2. CTpoeHue BelecTBa 11

5. | KoBaneHTHas XUMUYECKas CBSI3b 1

6. | Monnas xumuueckas CBs3b 1

7. | Metajuibl u criaBbl. MeTajinyeckasi XMMHYECKasl CBA3b 1

8. | Arperatsble cocTosiHMs BelecTBa. BogopoaHas cBs3b 1

9. | Tunbl KPUCTATUNIMYECKUX PEIIETOK 1
Jlabopamopnusie onvimol. 1. Onpedenenie c80OUCME HEKOMOPLIX 8eUleCme Ha OCHO8e MUNd
KpucmaﬂﬂuquKoﬁ peuiemxku. 2. O3naxomnenue c KO]Z]Z@KL}MBIZ nojaumepos. niacmmacc u 60J10KOH u
uzdenuti u3 Hux (uncmpykmaoic no Th)

10 | YucTrle BemecTBa 1 CMECH 1
Jlabopamopusie onvimol. 3. JKecmxocmyv 600b1. Yempanenue scecmxocmu 600bl. 4. O3naxomnenue ¢
MUHePAIbHbIMU 600amu

11 | Pemenue 3agau 1

12 | IucriepcHbIE CUCTEMBI 1

. JlaGopaTopHsble padoThl. 5. O3naxomienue ¢ OUCHEPCHLIMU CUCTeMaMU

13 | Ilpaktuaeckas padora Ne 1 [Tonyuenue, cobupanue u pacro3HaBaHHE ra30B 1

14 | IToBTopenue u o6o6menne TeMm: «CtpoeHne aroma» U «CTpoeHHE BEIIECTBA» 1

15 | KonrponbHas pabora Ne 1 o Temam: «Ctpoenue atromay» U «CTpoeHHE BELIECTBA 1
Tema 3. D1eKTPOINTHYECKAS TUCCOLHALNUS 7

16 | PacTtBOpBI 1

17 | DNeKTPONAUTHI U HEANEKTPOIUTHI 1

18 | Kuciotsl B CBETE TEOPUU AIEKTPOIUTHUYECKON AUCconManuu Jlabopamopusie onvimol. 6. 1

. O3naxomnenue ¢ KouleKyuerl Kuciom

19 | OcHOBaHUs B CBETE TCOPUHU DIICKTPOJIUTUUECKON qucconranuu Jabopamophsle onsimol. 7. 1

) Tonyuenue u ceoticmea nepacmeopumvix ocnosanuii. 8. O3HakomaeHue ¢ KoJineKyuel 0CHOBaHUU

20 | Conu B cBETE TEOPUHU BIEKTPOJIUTUUECKON JUCCOLIMAIIIN 1

Jlabopamopnsie onvimot. 9. O3naxomienue ¢ KoieKyuel NPUpoOOHuLX MUHEPATLO8,
N

Temarudeckoe miianuposanue (33 4.)



	1 ч в неделю, всего 34 ч

