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[NTAHUPYEMBIE PE3VIJIbTATBI U3YUEHMA YVYEBHOI'O ITPEJJIMETA
JInuyHOCTHBIE YHUBepPCcAJIbHbIE YUeOHbIe 1eiiCTBUSA

B paMkax KOTHUTHBHOI0 KOMIIOHEHTa Oy1yT c(OpPMUPOBAHBIL:

UCTOpHKO-Teorpaduuecknii 00pa3, BKIOYAs MPEACTABICHHE O TEPPUTOPUHM M TPAHHUIAX
Poccun, e€ reorpadmueckux OCOOCHHOCTSX; 3HAHWE OCHOBHBIX HCTOPHYECKHX COOBITHI
pa3BUTHUSI TOCYIApCTBEHHOCTH U O0OIECTBa; 3HAHWE HUCTOPUM U Treorpaduu Kpasi, €ro
JOCTH>KEHUM U KyJIbTYPHBIX TPaIULIAN;

o0pa3  COIMAIbHO-TIOJUTUYECKOTO YCTPOHCTBA — TIPEACTABICHHUE O TOCYAapCTBEHHOMN
opranuzanuu Poccuu, 3HaHUE TroCyJapCTBEHHON CHUMBOJIMKM (repO, ¢uiar, ruMH), 3HAHHE
roCy/IapCTBEHHbIX MTPA3JHUKOB;

3HaHue mnosioxeHut Koucturynuu P®, OCHOBHBIX mpaB M 0O0A3aHHOCTEH TIpa)<JaHUHA,
OpUEHTAIIMS B IPAaBOBOM IIPOCTPAHCTBE rOCY1apCTBEHHO-0011IECTBEHHBIX OTHOLICHHI;

3HAaHHE O CBOEHM OTHUYECKOW NPUHAJICKHOCTH, OCBOCHHE HAIMOHAJIbHBIX I[IEHHOCTEH,
TpaaulIni, KyJbTYpbl, 3HAHUE O HApOJaxX U 3THUYECKUX rpynmnax Poccuu;

OCBOEHHE O0LIEKYIbTYPHOTO Hacaeust Poccun 1 001eMiupoBOro KyabTypHOTO HACIEq1s;

OpUEHTAIlMsl B CHCTEME MOPAJIbHBIX HOPM M IIEHHOCTEH M WX Hepapxu3alus, MOHUMaHHE
KOHBEHLIMOHAJILHOTO XapaKTepa MOpay;

OCHOBBI COIMAJIBHO-KPUTHYECKOTO MBIIUICHHS, OPUEHTAIUS B OCOOCHHOCTSAX COIMATBHBIX
OTHOIIEHUA W B3aUMOJICUCTBUH, YCTAHOBJIEHHWE B3aUMOCBS3M MEXKIy OOIIECTBEHHBIMU U
MOTUTUYECKUMHU COOBITHSIMU;

OKOJIOTMYC€CKOC CO3HAHUC, 3HAHNEC OCHOBHBIX ITPUHIIUIIOB U MTPaBUJI OTHOIICHUA K IIPHUPOAC,

MIPU3HAHUE BBICOKOW LIEHHOCTH XH3HU BO BCEX €€ MpPOSBIEHUSX; 3HAaHHE OCHOB 3JI0POBOIO
o0Opa3a >KM3HH M 3/I0pOBbE cOeperarolux TEeXHOJIOTH; MpaBuil MOBEACHUS B YPE3BbIYAMHBIX
CUTYaIUSIX.

B pamkax HeHHOCTHOr0 ¥ IMOIMOHATBHOI0 KOMIIOHEHTOB Oy1yT C(hOPMHUPOBAHBIL:
IpaXXIaHCKHUI MaTpHOTU3M, J1I000Bb K Po/iHe, 4yBCTBO rOPJIOCTH 32 CBOIO CTPAHY;
YBa)XEHHE K UCTOPUH, KYJIBTYPHBIM U HCTOPUYECKUM MaMSITHUKAM;

SMOIMOHAIBHO MOJOKUTEIBHOE IPUHATHE CBOECH STHUUECKON UACHTUYHOCTH;

YBAXXCHUC K JIPYI'UM HapodaM Poccun u MHpa U IPUHATHE UX, MCKOITHUYCCKAs TOJICPAaHTHOCTD,
TOTOBHOCTB K paBHOIIPaBHOMY COTPYAHUYCCTBY,

YBAXCHHUC K JIMYHOCTU U eé JAOCTOHNHCTBY, ,I[O6p0)KCJ'IaTeJ'IBH06 OTHOIICHHUE K OKPYXXArolIIiuM,
HCTCPIIUMOCTD K JIFOOBIM BHUAaM HACUJIMA U TOTOBHOCTD ITPOTUBOCTOATDH UM,

YBAKCHHUC K LICHHOCTAM CCMBbH, JI000Bb K IMpUpoaAC, NPU3HAHUEC HCHHOCTU 3A0POBbLiA, CBOCI'O U
Apyrux HIO,Z[GI;'I, OIITUMU3M B BOCIIPUATHHU MHPA,

l'IOTpe6HOCTb B CAMOBBIPAKCHUHU U CaMOpPCaIn3alilui, COIUAJIbHOM IIPU3HAHNHU

MO3UTHUBHAA MOpaJIbHAA CaMOOLCHKAa W MOPAJIbHBIC YYBCTBA — YYBCTBO I'OpAOCTH IIPpHU
CJICAOBAaHNU MOPAJIbHBIM HOPMaAM, IMEPCIKUBAHUC CThIJIAa U BUHBI IIPU UX HAPYHICHUU.

B pamkax 1esiTe1bHOCTHOTO (II0OBeJeHYEeCKOro) KOMIOHEHTAa Oy1yT chopMUpPOBaHBI:

TOTOBHOCTBH U CIIOCOOHOCTH K Y4aCTHUIO B HIKOJIBHOM CaAMOYIPABJICHUHN B IMMPCACIIaX BO3PACTHBIX
KOMIIETECHITUM (,Z[e)KprTBO B MIKOJE W KJIacce, ydaCThue B MACTCKUX U MOJIOAEKHBIX
O6H.[€CTB€HHLIX OpraHu3aluiax, IMKOJbHBIX U BHCIIKOJIbHBIX MepOHpI/ISITI/IHX);

TOTOBHOCTb U CIIOCOOHOCTH K BBINOJIHEHUIO HOPM M TpeOOBaHMN IIKOJBHOM XKU3HU, MpPaB U
00s13aHHOCTEH yUeHHKa;

YMEHHE BECTU JUAJIOT HA OCHOBE PABHOIPABHBIX OTHOIIEHUH U B3aUMHOTO YBaXKECHUSI U
NPUATHUS; YMEHHE KOHCTPYKTUBHO pa3peniarb KOHPIUKTHL;



TOTOBHOCTH M CIIOCOOHOCTBH K BBHIIIOJIHCHUIO MOPAJIBbHBIX HOPM B OTHOIICHWHU B3POCJIbIX U
CBCPCTHUKOB B IIKOJIC, I0MA, BO BHey‘-IGGHBIX Buaax OaCATCIIbHOCTH,

MOTPEOHOCTh y4acTusi B OOLIECTBEHHOW XHM3HH OJNMKAMIIEro COUUAIBHOTO OKPYXKEHHS,
0OIIECTBEHHO MOJIE3HON AEATEIbHOCTH;

YMCHHC CTPOUTD )KU3HCHHBIC IIJIAHLI C y‘-IéTOM KOHKPCTHBIX CONUAJIBHO-UCTOPUUCCKUX,
IIOJIMTUYCCKUX U DKOHOMHNYCCKUX YCHOBHﬁ;

YCTOWUYUBBIA TIO3HABATENFHBIH HWHTEPEC M CTAHOBJIEHHE CMBICIOO0pasyronie (yHKIUU
[I03HABATEJILHOIO MOTHBA;

TOTOBHOCTB K BEIOOPY MPOQIILHOTO 00pa30BaHHUS.

Buinycknux nonyuum éozmoxcnocms 05t popmuposanusi:

BBIPAKEHHOW YCTOMYMBON y4eOHO-TIO3HABATEIbHOM MOTHBALMN U UHTEpPECA K YUECHUIO;
FOTOBHOCTH K CaMOOOpPa30BaHUIO U CAMOBOCIIMUTAHUIO;

aJIeKBaTHOM ITO3UTHUBHOM CAMOOIICHKHN U SI-KOHIIETIINH;

KOMIIETEHTHOCTH B pealM3allid OCHOB TPAXIAHCKOM WJACHTUYHOCTH B TMOCTYNKax |
JIeSITCILHOCTH;

MOPAJIBHOTO CO3HAHWA Ha KOHBCHIIMOHAJILHOM YPOBHEC, CIIOCOOHOCTH K PECUHICHUTIO MOpPaJIbHBIX
AWJIEMM Ha OCHOBE yqéTa HO3I/IHI/II71 YY4aCTHUKOB JUJICMMBI, OPUCHTAllUKM Ha HX MOTUBEI U
YYBCTBA, YCTOﬁQHBOG CJICJ0BAaHUE B TMOBCACHHUU MOpPAJIBHBIM HOpMaM H©W OTHUYCCKUM
TpeOOBaHUSM;

SMIATHH KaK OCO3HAHHOTO MOHWMAaHUS U COMEPEKUBAHUS YyBCTBAM APYTUX, BhIpaKarolencs B
MOCTYIKaX, HapaBJICHHBIX HA MIOMOILb U 00ecrieueHre 01aronoayqms.

MeTtanpeaMeTHbIe pe3yabTaThl 0CBOEHHS YUeOHOI'0 NpeaMeTa

PeryasiTuBHbIe YHUBepPcAJbHbIE YUeOHbIE NeHCTBUSA
BoInyckHUK HayuuTCA:

LEJICIIOJIaraHuIo, BKIIXO4Yass IMMOCTAaHOBKY HOBBIX ueneﬁ, npeo6pa30BaHHe HpaKTquCKOfI 3aJa4u
B IIO3HABATCJIIBHYIO,

CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCIOBUS JOCTUKEHHUS 1IEJTM Ha OCHOBE Y4€Ta BbIICICHHBIX
YUUTEJIEM OPUEHTHUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae;

TUIAHUPOBATDb ITYTH AOCTUIKCHUA ueneﬁ;

YCTaHABJIMBATDb L EJICBBIC IIPUOPUTCTHI,

YMETb CaMOCTOATCIIbHO KOHTPOJIMPOBATDb CBOE BpEMA U YIIPABJIATH UM,
IIpUHUMATb PCIICHUA B HpO6J'I€MHOfI CUTyalluh HAa OCHOBC IIEPECTOBOPOB;

OCYILICCTBJIATD KOHCTaTI/IPYIOH_[I/Iﬁ n npe):[Bocxnma}omHﬁ KOHTPOJIb IIO PE3yJbTaTy H 11O
CHOCO6y I[ef[CTBI/IH; aKTyaJ’ILHLIfI KOHTPOJIb Ha YPOBHC IIPOU3BOJIbBHOI'O BHUMAHUSL;

AICKBATHO CaMOCTOATCIIbHO OLICHUBATHL IIPABUJIBHOCTL BbIIIOJIHCHUA JEHUCTBUS U BHOCHUTH
HeO6XO,Z[I/IMI>Ie KOPPCKTUBBI B HCIOJHCHUC KaK B KOHIC HeﬁCTBHH, TaKk W 10 XOA4y €ro
pcain3anuu;

OCHOBAaM ITPOTHO3HUPOBAHUSA KaK NPECABUACHUA 6y,I[YI_HI/IX COOBITHH U Ppa3BUTHIA IpoLecca.
Bbll’lyCKHuK noy4um 603MONCHOCMb HAYYUNBCA!

CaMOCTOATCIBbHO CTABUTHh HOBBIC y‘le6H]':>Ie OCIN U 3aaa4u,

TIOCTPOCHUIO ) KU3HCHHBIX ITJIAHOB BO BpCMCHHOﬁ MCPCIICKTUBE,

npu IJIaHUPOBAHUU NOCTUKCHHUA Henen CaMOCTOATCIIbHO, IMOJIHO W aACKBATHO YYUTBIBATH
YCJIOBHUSA U CPCACTBA UX NOCTHUIKCHUS



BBIJICJIATh ATbTEPHATHUBHBIE CIIOCOOBI TOCTHKEHHUS IIENIM M BhIOMpaTh Hanbosee 3(h(HeKTUBHBIN
CII0CO0;

OCHOBaM CaMOPETYJISIIIHA B Y4eOHOW W MMO3HABATENBHON JESITEILHOCTH B (POPME OCO3HAHHOTO
YOpPaBJICHHUS CBOUM TMOBEACHUEM U JICSITEIBHOCTBIO, HANPABJICHHOM Ha JOCTUKEHHUE
IIOCTaBIICHHBIX IIEJICH;

OCYIIIECTBIISITh MMO3HABATEIBHYIO PE(ICKCHIO B OTHOIICHUH JICHCTBUI MO PEUICHUIO YUCOHBIX U
MO3HABATEJIBHBIX 3a7a4;

aJIeKBaTHO  OLIGHMBAaTh OOBEKTUBHYIO TPYAHOCTh Kak Mepy  (DaKTUYECKOTO  WJIHU
IIPEAIIOJIAraéMOro pacxo4a peCypcoB Ha PELICHUE 3a1a4H;

aJICKBAaTHO OLICHMBAaTh CBOU BO3MOXXHOCTH JOCTHIKEHHUS IIEJIM OMPEACNEHHON CIOKHOCTU B
Pa3IUYHBIX chepax caMOCTOSITEILHOM IS TEIIBHOCTH,

OCHOBAM CaMOPETYJISIIUNA SMOIIMOHAIBHBIX COCTOSTHUM;

Mpuiaratb BOJIEBBIC YCWJIMS M TPEOJI0JEBATh TPYAHOCTH U TPEMSATCTBUSA HA MyTH
JIOCTHIKEHMS IIeNeH.

KoMMyHHKaTUBHBbIE YyHUBEPCAIbHbIE YUeOHbIe el CTBUS

BrinmyckHuk HayduTCS:

YUUTHIBATh pa3Hble MHEHHS M CTPEMHUTHCS K KOOPAMWHALUU Pa3IMYHBIX MO3ULIUN B
COTPYJHHYECTBE;

(dbopMynupoBaTh COOCTBEHHOE MHEHHE U MO3ULIMI0, apTyMEHTUPOBATh U KOOPAUHUPOBAThH €€ C
MO3ULUSAMHU MAapTHEPOB B COTPYJHUYECTBE MPH BHIPAOOTKE OOIIEro peuieHHs] B COBMECTHOM
NEeATENBHOCTH;

YCTaHABJIMBAaTh W CPaBHUBATH Pa3HbIC TOYKU 3PCHHS, MPEKIC YeM MPUHUMATh PEIICHHUS W
JieNnaTh BBIOOD;

apryMEHTHPOBATh CBOIO TOYKY 3PEHUs, CIIOPUTH U OTCTAWBATh CBOIO MO3UIUIO HE BPAXKICOHBIM
JUTsI OTITIOHEHTOB 00pa3zoM;

3aaBaTh BOIPOCHI, HEOOXOJUMBIE [JIsl OpraHu3alud COOCTBEHHON JEATEIbHOCTH U
COTPYAHUYECTBA C MTAPTHEPOM;

OCYHICCTBJIATDH B3aMMHBIN KOHTPOJIb MW OKa3blBaTb B COTPYAHHYCCTBE HCO6XO,I[I/IMYI-O
B3anMOIIOMOIIIb,

AZICKBAaTHO HMCIIOJB30BAaTh pCUb JJI INIAaHUPOBAHUA U PETYIISIINN cBOCH JACATCIIBHOCTH,

AICKBATHO HMCIIOJIB30BAaTh PCUCBBLIC CPEACTBA MJIA PCIICHHUA PA3JIMYHBIX KOMMYHHKATHBHBIX
3aaa4, BJIaACThb YCTHOﬁ A TIMCbMEHHOM PE€YBI0; CTPOUTH MOHOJIOTHYECKOC KOHTEKCTHOC
BBICKAa3bIBAHUC,

OpPraHu30BBIBATh U IUIAHUPOBATH y4eOHOE COTPYIHUYECTBO C YYHTEIEM M CBEPCTHUKAMH,
OTpENEeNATh UEeNU U (YHKIHMH YYaCTHHKOB, CIOCOOBI B3aMMOJICHCTBHS; IJIAHUPOBATh OOLIUE
crocoObI paboTHI;

OCYILIECTBIISATH KOHTPOJIb, KOPPEKIUIO, OLIEHKY ACHCTBUI MapTHEPa, yMETh YOEKIaTh;

pa6OTaTL B I'pylnne€ — YCTaHABJIMBATb pa60qI/Ie OTHOIICHMWA, Bq)q)eKTI/IBHO COTpyAHNYATh U
CII0COOCTBOBATh HpOILYKTHBHOﬁ KOOIepalu,; HWHTCIpHUPOBATHCA B TI'PYIINLY CBCPCTHUKOB U
CTPOUTH MMPOAYKTHBHOC B3aMOJEUCTBHE CO CBCPCTHUKAMU U B3POCIIbIMH,

OCHOBaM KOMMYHHKAaTUBHOH peduieKkcuu;

WCIIOJIb30BaTh aJIeKBAaTHBIE S3BIKOBBIE CPEACTBA Ui OTOOpa)KeHUsT CBOMX YYBCTB, MBICIEH,
MOTHBOB H MOTPEOHOCTE;

oToOpakaTh B peun (omMcaHue, OOBSICHEHUE) COJep’KaHHE COBEpIIAEMBbIX NEHCTBUH Kak B
(opMme rpOMKO COITMATM3MPOBAHHOM peyn, Tak U B popMe BHYTPEHHEN peu.

Bbll’lyCKHLlK noJyuyum 603MONCHOCMb HAYUYUMbCAL:



YUUTBIBATh U KOOPAMHUPOBATH OTIIMYHBIE OT COOCTBEHHOM MO3UIMU JPYTHX JIIOJCH B
COTPYIHHUYECTBE;

YUYUTHIBATh pa3HbIEe MHEHUS K MHTEPECH U 000CHOBBIBATh COOCTBEHHYIO MO3UIIHIO;
IIOHUMAaTh OTHOCUTEILHOCTh MHEHUH U MTOJAX0JI0B K PELIEHUIO IIPOOJIEMBI;

NPOJAYKTHBHO pa3pemate KOH(DIMKTHI Ha OCHOBE YuU€Ta HWHTEPECOB W TO3MLUH  BCex
YYaCTHUKOB, IIOMCKAa M OLIEHKM aJbTEPHATHUBHBIX CIOCOOOB pa3pelieHus KOH(IUKTOB;
JIOTOBApUBATHCA U MPUXOAUTH K OOLIEMY PEIIEHUIO B COBMECTHOM JESITEIbHOCTH, B TOM YHCIIE
B CUTyallu! CTOJIKHOBEHHs MHTEPECOB;

OpaTh Ha ce0s MHULIMATUBY B OpraHU3al[il COBMECTHOIO JIEHCTBUS (J€I0BOE JUAEPCTBO);

OKa3bIBaTh MOJJIEPKKY U COJIEHCTBHE TEM, OT KOTO 3aBUCHUT JOCTHKEHHUE 1I€JTM B COBMECTHOM
JIeSITCILHOCTH;

OCYILIECTBJISITh KOMMYHUKATUBHYIO pEQUIEKCHI0 KaK OCO3HAaHWE OCHOBAaHUN COOCTBEHHBIX
JNEUCTBHUN U IEHCTBUI MapTHEpA;

B IIpOIECCE KOMMYHHMKAIMU JOCTATOYHO TOYHO, IOCJIEIOBATEIbHO M IIOJHO IEPEIaBaTh
napTHEPY HEOOXOIMMYI0 HHPOPMAIIMIO KaK OPUEHTHUD /ISl IOCTPOCHUSI IEHCTBHS;

BCTyNaTh B JWAJOl, a TaKXe Y4acTBOBATb B KOJUIEKTUBHOM OOCYXJAEHUU MpoOiieM,
Y4aCTBOBATh B JUCKYCCHUM W apryMEHTHPOBAaTh CBOI MO3UIMIO, BIAJETh MOHOJOTHYECKOU U
JMAJIOTUYECKO (opMaMu peyd B COOTBETCTBHM C I'pPaMMAaTHYECKUMHU M CHUHTAaKCUYECKUMU
HOpPMaMH POJHOTO S3bIKa;

cJIieaoBaThb MOpaJ'H)HO-E)TI/ILIeCKI/IM nu IICUXOJIOTUYCCKUM HpI/IHHI/IHaM O6HICHI/I$I nu
COpr,lIHI/I'-IeCTBa Ha OCHOBEC yBa)KI/ITeJ'IBHOFO OTHOIIICHUS K napTHépaM, BHUMAHUS K JIJUYHOCTHU
,ZIPYFOFO, AJCKBATHOT'O MECKIINYHOCTHOTO BOCHpI/IflTI/If{, TOTOBHOCTHU aA€KBATHO peaFI/IPOBaTB Ha
HY)XJIBI IPYTUX, B YaCTHOCTH OKa3bIBaTh MOMOIIb M SMOIIMOHAIBHYIO TTOICPKKY IMapTHEPAM B
MpOIIeCcCe TOCTHIKEHUS OOIIEH 11eJTM COBMECTHOM IeATEILHOCTH;

ycTpauBaTh 3(G(EKTHUBHBIE TPYMNIOBBIE 0OCYKIECHUS M 00eCTieYrBaTh OOMEH 3HAHUSIMH MEXTY
YJIEHAMH TPYIIIBI U TPUHATUS 3()(HEKTUBHBIX COBMECTHBIX PEIICHHIA,

B COBMECTHOM JEATENILHOCTH YETKO (GOPMYIUPOBATH LEIU IPYIIIBI U MO3BOJIATH €€ y4aCTHUKAM
MPOSIBIIATH COOCTBEHHYIO SHEPTHUIO JUIA JOCTUXKEHUS 3TUX LIETIeH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE yUeOHbIe 1eiiCTBUS
BbInycKHUK HAyYHUTCSA:

OCHOBaM pcajin3aliliu HpOCKTHO'HCCHeﬂOBaTeHBCKOﬁ JACATCIIBHOCTH,
IIpOBOAUTDH Ha6J'IIOI[eHI/Ie M OKCIICPUMCEHT 110 PYKOBOACTBOM YUHTECIIA,

OCYILIECTBIISTh PACIIUPEHHBIN MOUCK WH(GOPMAIIUKN C UCIIOJIB30BAHUEM PECYpCOB OMOIMOTEK U
HuTepnera;

CO34aBaTb U Hp606paSOBI>IBaTB MOJCIN U CXCMBbI IJIA PCHICHUA 3a/1a4;

OCYILICCTBJIATD BLI60p Hauboee 3(1)(1)6KTI/IBHLIX CII0co00B peuicHus 3a1a4 B 3aBUCUMOCTHU OT
KOHKPCTHBIX YCHOBHﬁ;

JAaBaThb OIIPCACICHUC IIOHATHAM,
YCTaHABJIMBATb TPUYNHHO-CJICACTBCHHBIC CBA3U;

OCYIICCTBJIATDH JIOTUYCCKYHO onepanuro YCTAHOBJICHUA POAOBUIAOBBIX OTHOMCHHﬁ,
OTPaHUYCHUC TTIOHATHUS

00001IaTh TOHSATHS — OCYIICCTBISATh JIOTHYECKYHO OTICpAIMI0 Iepexoja OT BHIOBBIX
MPHU3HAKOB K POJIOBOMY MOHSTHIO, OT MOHSTHS C MEHBIINM OOBEMOM K MOHSITHIO C OOJBIIUM
00BEMOM;

OCYIICCTBJIATL CPABHCHUC, CCpHALIUIO U KJ'IaCCI/I(I)I/IKaI_II/IIO, CaMOCTOATCIIBbHO BBI6I/Ipa$I
OCHOBAHHA U KPUTCPUHN I YKA3AHHBIX JIOTHICCKHUX onepaum?l;

CTPOUTDH KJ'IaCCI/I(bI/IKaLII/IIO Ha OCHOBC TUXOTOMHUYCCKOI'O ACICHUA (Ha OCHOBC OTpI/II_IaHI/I}I);
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® CTPOUTH JIOTHYECKOE PACCYKACHUE, BKIIFOUAKOUIEE YCTAHOBJIECHUE MPUYUHHO-CIIEICTBEHHBIX
CBsI3€H;

® OOBICHATH SABJICHUS, ITPOLCCCHI, CBA3HU U OTHOUICHMS, BBISBIIICMBIC B XOAC UCCIICA0OBAHM,
¢ OCHOBAaM O3HAaKOMHUTCIIBHOT'O, U3Y4HalOUICIr0, YCBAMBAIOIICTO U IIOMCKOBOT'O YTCHUA,

® CTPYKTYpPUPOBATh TEKCTHI, BKIIOUAs YMEHHE BBIICIATH ITIABHOE U BTOPOCTEIIEHHOE, INIABHYIO
UJICI0 TEKCTA, BBICTpaUBaTh I1OCJIEI0BATENILHOCTh OIIMCHIBAEMBIX COOBITUI;

e pabGorath ¢ MeradopaMH — TIOHUMATh NEPEHOCHBIM CMBICI BBIPAKCHHUN, TMOHWMATH W
yImoTpeOIsITh 000POTHI PeYH, IOCTPOCHHBIC HA CKPBITOM YIIOJ00JICHHUH, 00pa3HOM CONMKESHUN
CJIOB.

BoinyckHnuk nomyuum 03mMOoMCHOCHb HAYUUMBCA:
® OCHOBaM pe(IIEKCUBHOTO YTCHUS;
® CTaBUTb IPOOJIEMY, APTYMEHTUPOBATH €€ aKTyaJbHOCTb;

¢ CaMOCTOATCIIBHO IMPOBOAWUTH HUCCIICAOBAHWEC HAa OCHOBC IMPUMCEHCHUA MCTOIOB Ha6J'IIO}IeHI/I$I n
OKCIICPUMCHTA,

® BBIJBUTATh TUIIOTE3bI O CBA3SX M 3aKOHOMEPHOCTSX COOBITHI, MPOIIECCOB, 0OHEKTOB;
® OPraHu30BBIBATH UCCIICIOBAHUE C LETBIO MPOBEPKU TUIIOTE3;

® JCIAaTh YMO3AKIIIOYCHUSA (I/IH)IYKTI/IBHOG H 110 aHanomn) H BBIBOJBI HAa OCHOBC apryMCHTa

IIpeameTHbIE pe3yJibTaThI
OcHOBHbIE OHATHSA XUMHUH (YPOBEHb ATOMHO-MOJIEKYIISIPHBIX MTPE/ICTaBICHHI)
BeInmyckHHK HayduTCs:

* OMKMCHIBATh CBOMCTBA TBEPBIX, KUAKUX, Ta3000pa3HBIX BEIIECTB, BBIACISAS UX CYIIECTBCHHbBIC
MIPU3HAKY;

* XapaKTepU30BaTh BELIECTBA 110 COCTABY, CTPOCHHUIO U CBOMCTBAM, YCTaHABINBATh IPUYUHHO-
CIIEICTBEHHBIE CBSA3M MEXK/y TaHHBIMH XapaKTePUCTUKAMU BEILIECTBA;

® paCKpbIBaTb CMBICJI OCHOBHBIX XUMHUYCCKUX MTOHSI TN «aTOM», «MOJICKYJIa», «XUMHUYECKUH DJIEMECHT»,
«IIPOCTOEC BEUICCTBO», «CIIOKHOC BCIICCTBO», «BAJICHTHOCTD), UCIIOJIB3Ys 3HAKOBYIO CUCTEMY XHMHUU,

'I/I306pa}KaTI) COoCTaB HpOCTGﬁH.IPIX B€IIECTB C IIOMOIIBKO XHMHYCCKHX (bOpMYJ'I H CYIIHOCTb
XUMHYCCKHUX peaKHI/Iﬁ C IIOMOIIBKO XUMHUYCCKUX ypaBHCHHfI;

¢ BBIYUCIIATh OTHOCHUTECIBHYIO MOJICKYIIIPHYIO M MOJIIPHYIO MAaCChbl BEIICCTB, 4 TAKXKE MACCOBYIO J10JIFO
XUMHWYECKOI'O 3JIEMCHTA B COCAMHCHUAX JJI1 OLCHKH UX HpaKTquCKOﬁ 3HAYUMOCTH,

¢ CpaBHHUBATH I10 COCTAaBYy OKCHUABI, OCHOBAHMS, KHCJIIOThI, COJIH,
® KHaCCI/I(bHL[HpOBaTB OKCHUJIbI U OCHOBAHMUA 110 CBOﬁCTBaM, KHCJIOTBI 1 COJIM 11O COCTAaBY,

¢ OIIKMCBIBAaTh COCTAaB, CBOMCTBA U 3HAYEHHE (B Inpupoac u HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTH tle)’IOBeKa)
IIPOCTBIX BCHICCTB — KUCJIOPOJa U BOAOPOAA,

¢ 1aBaTb CPABHUTCIBHYIO XAapPAKTCPUCTHUKY XHUMHYCCKUX JOJIEMCHTOB U BayKHEHIITNX COCI[I/IHCHI/Iﬁ
€CTECTBEHHBIX CEMEUCTB IIECJIOYHBIX METAIIJIOB U TaJIOI'CHOB,

¢ I1I0OJIb30BAaTbCA J'Ia60paTOpHLIM 060py,Z[OBaHI/IeM A XUMHYCSCKOM HOCY,I[Oﬁ;

* IPOBOJIUTH HECIOKHBIE XMMHUYECKHE OMBITHI U HAOMIOJEHUS 32 MU3MEHEHUSMU CBOICTB BEILECTB B
Mpolecce WX TpPEeBpalleHuii; coOnMofaTh TMpaBuiIa TEXHUKH O€30MacHOCTH TIpU  MPOBEICHHUH
HaOJII0ICHUH U OIBITOB;

¢ pa3jim4aTb OSKCIICPUMCHTAJIBHO KHCJIOTBI U H_[éJIO‘H/I, MOJIB3YACh HWHAUKATOPpAMH; OCO3HABATH
HeO6XOI[I/IMOCTB CO6J'IIOIL€HI/I$I MCp 0e30ITacHOCTH npu O6paH_IeHI/II/I C KUCJIOTaMM U IICJI0YaMu.

Bbll’lyCKHLlK noOJyuyum 603MONCHOCNb HAYUUMDbCAL:!
¢ I'paMOTHO o6pau1aTLc;1 C BEllleCTBaMH B IIOBCEIHEBHOM KHN3HU,

* 0CO3HABaTh HEOOXOJUMOCTb COONIOJICHUS] TMPaBWJI JKOJOTHYECKH O€30MacHOTO TIOBEACHUS B
OKpY’KaroLlel NPUPOIHOU Cpele;



* MIOHUMATh CMBICI 1 HEOOXOAMMOCTb COOIIOJICHUS MPEAICAHUH, MTPeIaraéMbIX B HHCTPYKIHUAX O
MCIIOJIb30BAHUIO JIEKAPCTB, CPEIACTB OBITOBON XUMHH U JIP.;

¢ UCII0JIb30BAaTh HpI/IO6p€TéHHBIe KIIFOYCBBIC KOMIICTCHTHOCTHU IIPU BBINNOJIHCHHUU HCCJICHOBATCIIBCKUX
IMPOCKTOB 110 U3YYCHUIO CBOI>’ICTB, CII0c000B MOJIY4CHHA U pacCliO3HaBaHHA BCIICCTB,

* pa3BUBaTb KOMMYHUKAaTUBHYK) KOMIIETEHTHOCTb, HCIIOJIb3YSl CPEJACTBA YCTHOM M IMCbMEHHOMN
KOMMYHHUKAIIMM TpU paboTe ¢ TEKCTaMM y4eOHMKA U JIOMOJIHUTEIBHON JUTEpaTypoid, CIPaBOYHBIMH
TaOJIUIIAMHU, TIPOSIBJIATH TOTOBHOCTh K YBKEHHIO MHOM TOYKH 3PEHUS NPU OOCYKIECHHH pPe3yIbTaTOB
BBINIOJIHEHHON paboThI;

® O6’B€KTI/IBHO OLICHUBATH I/IH(bOpMaIH/IIO 0 BCIIECTBAX MW XHUMHYCCKUX IMponeccax, KpUTHUYCCKHU
OTHOCUTBHCS K TICEBIAOHAy4yHOW WHOpMAIK, HEIOOPOCOBECTHONW  peKiIaMe, Kacaromlehcs
HCII0JIb30BAaHHWA pa3JIMYHBIX BEIICCTB.

Ilepuonnueckuii 3aK0H U NepuoauYecKasi cucreMa XxumMudeckux 3jementos JI. U. MenaesneeBa.
Crpoenue BemecTsa

BeInmyckHUK Hay4duTCS:

® KJ'IaCCI/I(bI/IIII/IpOBaTI) XUMHWYECKHUE DJJIEMCHTBI Ha MCETallllbl, HEMCTAJlZIbI, J3JIEMCHTBI, OKCHUAbI H
THUAPOKCUBI KOTOPBIX aM(OTEpHbI, M HWHEPTHBIE 3JEMEHTHl (Ta3bl) Ui OCO3HAHUS BaKHOCTU
YIOPSATOYEHHOCTH HAYYHBIX 3HAHU;

* PacKphIBaTh CMBICI Nepuoauyeckoro 3akona J[. . Menneneena;

* ONMCBIBATh U XapaKTepU30BaTh TaOMUUHYI0 (OpPMY TNEpUOAMYECKON CHUCTEMBI XHMHUYECKUX
3IIEMEHTOB;

* XapaKTEepU30BaTh COCTaB ATOMHBIX SIEP W PACIPEICICHHE YHCa AJIEKTPOHOB IO AJIEKTPOHHBIM
CIIOSIM aTOMOB XMMHUYECKHX AJIEMEHTOB MaJIbIX IEPUOI0B MEPUOAUYECKON CUCTEMBI, a TaKXKe Kajus U
KaJIbIUs;

* pa3nuyaTh BUbI XUMUYECKOM CBS3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HETIOJISIPHYIO
U METaJTUYECKYIO;

* U300paXkaTh AJIEKTPOHHO-MOHHBIE (QOPMYNBI BEUIECTB, OOpPa30BAHHBIX XUMHYECKUMU CBS3SIMU
pa3Horo BUA;

* BLISABJIATL 3aBUCHUMOCTH CBOICTB BCIIECTB OT CTPOCHHA HX KPUCTATIIHUYCCKHUX peI_HéTOI(i HMOHHBIX,
ATOMHBIX, MOJICKYJIAPHBIX, METAIINYCCKUX;

® XapaKTepu3oBaTb XHUMHUYCCKHUEC DJICMCHTHI MU HUX COCAMHCHHA Ha OCHOBEC IIOJIOKCHHUA JJIEMCHTOB B
HepI/IO,HI/I‘IeCKOﬁ CHCTEME U 0COOEHHOCTEN CTPOCHUA UX aTOMOB;,

* ONUCBHIBATh OCHOBHBIE ATambl OTKpbiTUd JI. M. MeHneneeBbM MEPUOMYECKOTO 3aKOHA H
MEePUOTUIECKON CHCTEMbl XMMHUECKUX AJIEMEHTOB, KU3Hb U MHOTOOOPa3HYI0 HAYYHYIO JIESTEIbHOCTh
Y4E€HOTO;

* XapaKkTepU30BaTh HAYYHOE U MHUPOBO33PEHYECKOE 3HAYEHUE [EPUOAMYECKOrO0 3aKOHAa W
MEPUOJUUECKON CUCTEMBI XUMUYeCKnX 3neMeHTOB JI. . Menneneena;

¢ OCO3HAaBaTb HAYYHbIC OTKPLITHUA KaK pE3yJbTaT MJIHUTCIbHBIX Ha6J'IIO,I[eHI/II71, OIIBITOB, Haquoﬁ
IIOJICMUKH, ITPCOJOJICHUA pr,Z[HOCTeﬁ A COMHCHUH.

Bbll’lyCKHuK nOY4uUm 603MONHCHOCNTb HAYHUMBCAL!
¢ OCO3HAaBaThb 3HAYCHUC TCOPCTUUCCKUX 3HAHMUI JJIA HpaKTH‘leCKOﬁ ACATCIIBHOCTH YCJIOBCKA,
¢ OIIUCBHIBATb U3YYCHHBIC 00BEKTHI Kak CUCTCMBI, IPUMCHSIA JIOTUKY CUCTECMHOI'O aHAJIN34,

* IPUMEHATh 3HAHMS O 3aKOHOMEPHOCTSAX NEPUOAMYECKON CHUCTEMBI XMUMMUYECKUX DJIEMEHTOB IS
0OBSICHEHUS U IPEIBHICHHS CBOMCTB KOHKPETHBIX BEIECTB;

* pa3BUBaTh MH(POPMALMOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM YIJIyONeHHs 3HAaHUM 00 HCTOpHH
CTaHOBJIEHUS! XMMMUYECKON HAyKH, €€ OCHOBHBIX NOHSATUH, NEPUOAMUYECKOTO 3aKOHA KaK OJHOTO W3
BAKHEHUIIINX 3aKOHOB IPUPO/BI, @ TAKIKE O COBPEMEHHBIX JIOCTHXKEHUAX HAYKU U TEXHUKH.



MHoroo6pa3ne XUMH4eCKUX peakIui

BrInyCKkHUK Hay4YUTCS:

* OOBSACHATH CyTh XUMHUECKUX MPOIIECCOB U MX MPHUHLIUIHAIBFHOE OTIINYHE OT (PU3UUECKHX;
* Ha3bIBATh IPU3HAKYU U YCIOBUS NPOTEKAHUS XUMUYECKUX PEAKIIMIA;

* YCTAaHABIIUBAaTh TMPUHAUICKHOCTh XMUMHUYECKOM PEAKIUU K OMNpEeACNEHHOMY THUIlY MO OJHOMY H3
KIIACCU(PUKAITMOHHBIX IMPU3HAKOB: 1) MO YHCIy U COCTaBY UCXOIHBIX BEIIECTB U MPOIYKTOB PEAKIIUU
(peakuu COENMHEHHUS, PA3JIOKEHUs, 3aMEIICHUSI U OOMEHa); 2) MO BBIACICHHUIO WM MOTJIOIICHUIO
TEIUIOTHI (PEAKIUU PK30TEPMUUYECKUE M SHIOTEPMUUECKHUE); 3) MO0 U3MEHEHHIO CTEICHEH OKHUCIICHUS
XUMHYECKUX JJIEMEHTOB (PEAKIMH OKHCIUTEIIBHO-BOCCTAHOBUTEIIbHBIC); 4) TI0O 0OpPaTUMOCTH MpoIiecca
(peakuuu oOpaTUMbIe U HEOOpATHMBIC);

¢ Ha3bIBaTh (baKTOpI)I, BJIMAIOIIME HAa CKOPOCTb XUMHUUYCCKUX pCaKHI/If/'I;
¢* Ha3bIBaThb q)aKTOpI)I, BJIMAIOINHEC HA CMCIICHUC XUMUYCCKOTO PaBHOBECH,

* COCTAaBJIATh YPaBHEHUS DIEKTPOJIUTHUYECKOM AMCCOLMALMKA KHCIOT, IIENO0YEH, COJIEH; INOJHbBIE H
COKpaHIéHHBIG HOHHBIC YpaBHCHUA peaxunﬁ 06M6Ha; YpaBHCHHA OKUCIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX
peakumii;

¢ IPOrHO3UPOBATH MPOAYKTBI XHUMHYCCKUX peaKHI/II\/'I 10 q)OpMYJIaM/HaSBaHI/ISIM HCXOOHBIX BCEUICCTB,
OTIPEIENATh UCXOAHBIE BEIIECTBA O (OpMyIaM/Ha3BaHUSAM MIPOIYKTOB PEaKIUy;

* COCTaBJISITh ~ YPaBHEHMS]  PEaKIMH, COOTBETCTBYIOIIMX  IOCJIEJOBATENBHOCTH  («IETIOYKE))
MpeBpaIeHu HEOPTraHUIECKUX BEIIECTB PA3TUIHBIX KJIACCOB;

® BBIABJIATE B IIPOLUECCCE DKCIICPUMEHTA MPU3HAKHU, CBUACTCILCTBYIONIUC O MPOTCKAaHHUU XUMHYECKON
peaKIum;

* [IPAUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J10J1€M paCTBOPEHHOTO BEUIECTBA;

* ONpeNeNATh XapakTep cpeAbl BOJHBIX PACTBOPOB KHUCIOT U IIEJIOYeH MO M3MEHEHUIO OKPACKH
WUHJMKATOPOB;

® IPOBOAWTE KAYCCTBCHHBIC pPCaKIHM, IMOATBCPKAAIOIIMUC HAIWMYUE B BOJHBIX pacCTBOpax BEHICCTB
OTACIBbHBIX KATUOHOB 1 aHHOHOB.

Bbll’lyCKHuK noJiyuyum 603MONCHOCHIb HAYUUMDbCA.!
¢ COCTaBJIATh MOJICKYJIAPHBIC U IIOJTHBIC HOHHBIC YPABHCHU I10 COKpaH_[éHHBIM HOHHBIM YPAaBHCHUSM,;

¢ IPpUBOIWUTH ITPUMCPLI peaKHHﬁ, IMOATBCPNKAAIOMIUX CYINECCTBOBAHNEC B3aUMOCBA3H MCXK Y OCHOBHBIMU
Kj1acCaMH HEOPTraHNMYCCKUX BCUICCTB,

¢ IIPOTrHO3UPOBATh PE3YIbTAaThbI BOS,Z[GfICTBPIH Ppa3INIHbIX (baKTopOB Ha H3MCHCHUC CKOPOCTHU
XUMHYECKOH PEaAKIIUU;

¢ IIPOrHO3UPOBATh PE3YyIbTaThI BOS,Z[CfICTBPIﬂ Ppa3IMIHbIX (baKTOPOB Ha CMCUICHHUEC XHUMHWYCCKOI'O
PaBHOBCECHUAI.

MHuoroo0pa3ue BelecTn

BrInycKHUK Hay4IHUTCS:

* OIIpeNIeNATh MPUHAICKHOCTh HEOPTaHMYECKUX BELIECTB K OJHOMY M3 HM3YYEHHBIX KJIacCOB/TPYII:
METAJIJIbI 1 HEMETAJUIBI, OKCHIBI, OCHOBAHMS, KUCIOTEI, COJIH;

* COCTaBJIATH (DOPMYIIBI BEIIECTB MO X Ha3BAHUSIM;

* ONPEJENATh BAJICHTHOCTh U CTENIEHb OKUCIIEHUS JIEMEHTOB B BELIECTBAX;

* COCTaBJIATh (POPMYNIBI HEOPTaHMYECKUX COEAWHEHUN MO BaJCHTHOCTSM M CTENEHSM OKHCIICHUS
JIIEMEHTOB, a TakXKe 3apsjaM HMOHOB, yKa3aHHBIM B TaONUIlE PACTBOPUMOCTH KHCIOT, OCHOBaHUN U
COJIeH;

* OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHs (U3NYECKUX M XUMHUYECKUX CBOICTB IMPOCTHIX BEIIECTB
(MeTalyIoB ¥ HEMETAJJIOB) U MX BBICHIMX OKCHJIOB, 00Opa30BAaHHBIX 3JIEMEHTAMHU BTOPOTO U TPETHErO
HEPUOJIOB;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTepHbIE JJIS TPYII OKCHJIOB: KHUCIOTHBIX, OCHOBHBIX,
aM(OTEPHBIX;



* Ha3bIBaTh OOIIME XMMUYECKUE CBOWCTBA, XapaKTEPHBIC JJIS KaXKJIOTO M3 KJIACCOB HEOPTraHUYECKHX
BEIIIECTB: KUCIIOT, OCHOBAHUM, COJICH;

* IPUBOJUTH PUMEPBI PEAKLUIA, OATBEPKAAIONIUX XUMUYECKUE CBOMCTBA HEOPTaHUYECKUX BEILIECTB:
OKCHIOB, KHUCJIOT, OCHOBAHUI U COJICH;

® OIpCACIATh BCIICCTBO-OKHCIIUTCIIb u BCIICCTBO-BOCCTAHOBUTCIIb B OKHUCIIMTCIIBHO-
BOCCTAHOBUTCJIbHBIX PCAKIIUAX

* COCTaBJISITb  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIM  OamaHc (Ul M3YyYEHHBIX  peakiuil) 1o
IIPEJI0KEHHBIM CXEMaM peaKkLuii;

* IIPOBOAUTH na60paTopHLIe OIIBITHI, MMOATBCPKAAOIINC XUMHUYCCKUC CBOMCTBAa OCHOBHBIX KJIACCOB
HCOPraHNM4CCKUX BCIICCTB,

* IPOBOJIUTH JJA0OPATOPHBIE ONBITHI 110 MOJYYEHHUIO U COOUPAHUIO Ia3000pa3HbIX BELIECTB: BOJOPOJA,
KHCJIOPOJa, YIIIEKUCIIOT0 T'a3a, aMMHUAKa; COCTABIIATh YPABHEHUS! COOTBETCTBYIOIIUX PEAKIIUI.

Bbll’lyCKHuK noJiyyum 603MONCHOCHb HAYUUMDbCAL!
¢ IIPOrHO3UPOBATH XUMHUUYCCKUC CBOMCTBA BCIICCTB HAa OCHOBEC UX COCTaBa U CTPOCHUA,

* MPOTHO3UPOBATH CIMOCOOHOCTH BEIIECTBA MPOSBIISATH OKUCIUTEIBHBIC MM BOCCTAaHOBUTEIHHBIE
CBOICTBA C YUETOM CTETIEHEN OKUCIICHHS AJIEMEHTOB, BXOISIINX B €70 COCTAB;

® BBIABJIATE CYHICCTBOBAHHC TEHETHYSCKOM B3aHMMOCBSI3HU MCXKY BCUICCTBAMHU B pAdy: HPOCTOC
BCIICCTBO — OKCHUJ — T'MAPOKCUJ — COJIb,

* XapaKTepU30BaTh 0cOObIE CBOMCTBA KOHIICHTPHUPOBAHHBIX CEPHON U a30THOM KHCIIOT;

* IPUBOJIUTH NMPUMEPHI YPAaBHEHUN PEAKIIHii, JIe)KaluX B OCHOBE IIPOMBILIUIEHHBIX CIIOCO00B
MTOJTYy4eHUSI aMMHAKa, CEPHOM KUCIIOTHI, YyT'yHa U CTaJH;

* OIINCBhIBATH (1)I/I3I/I'-IGCKI/IG U XUMHUYECKHUEC TPOUECCCHI, ABJIAIOMIUCCA YaCTbIO KPYroBOpoTa BCHICCTB B
MIPHUPO/IC;

* OPraHU30BbIBAThH, IPOBOIUTH YUCHHUECKHE IMPOCKTHI TI0 UCCIICIOBAHUIO CBOMCTB BEIIECTB, HMEIOIITHX
Ba)XHOE TPAKTHYECKOE 3HAYCHHUE.

COJEP)KAHHUE YYEBHOTI'O IIPEIMETA.

8 KJIACC
BBenenue

[Ipenmer xumuu. MeTo/ibl NO3HAHUU B XUMHM: HAOIIOAEHUE, SKCIIEPUMEHT, MOIEIMPOBAHUE.

VlcTouHMKM XUMHUYECKOH HH(pOpMaLUU €€ TIOTy4YeHUEe, aHaJIu3 U IPEeACTaBICHUE €€ Pe3yIbTaToB.

[ToHsiTHE O XMMHUYECKOM 3JIeMEHTe U (opMax ero CylecTBOBAaHHs: CBOOOJHBIX aToMax, MPOCTBIX U
CJIOKHBIX BEILIECTBAX

IIpeBpamenus BeniectB. OmnyMe XUMUYECKUX PeakUui OT (u3ndeckux siBaeHuid. Ponp xumuu B
YKU3HHU YEJIOBEKA.

KpaTkue cBeneHMsi U3 NCTOPUU BO3HUKHOBEHUS M pa3BuTHs xumuu. Ilepnon anxumuu. [lonstue o
¢unocopckom kamue. Xumus B XVI B. PazButue xumun Ha Pycu. Ponb OoTe€4eCTBEHHBIX YYEHBIX B
CTaHOBJICHUM XUMHUYECKOM HaykH - paboTsl M. B. JlomonocoBa, A. M. byrieposa, J[.11. Menneneesa.

XUMHYECKasi CHMBOJIMKA. 3HAKM XMMHUYECKUX DJIEMEHTOB U ITPOUCXOKACHUE UX HA3BAHUM.
Xumnueckue ¢Gopmynbl. Manekcsl u kodpdunmentsl. OTHOCUTENbHBIE AaTOMHas M MOJIEKYJIspHas
Macchbl. Pacuetr MaccoBoi 071 XMMHUYECKOT0 3JIEMEHTA 10 (hopMyIie BEllecTBa.

Ilepnoanueckas cucrema xumudeckux sneMeHtoB [[. M. MenneneeBa, ee CTpyKTypa: Majble U
OosblMe MEepHObl, TPYNNbl W MOArpynnsl (riaBHas M mobouHas). Ilepuoauueckas cucrema Kak
CIPaBOYHOE MOCOOHE ISl OTYUEHUS CBEICHUH 0 XUMHUYECKUX DJIEMEHTaX.

I[CMOHCTpaI_II/II/I. 1.MO,Z[CJ'II/I Pa3JIMYHBIX TIPOCTBIX U CJIOKHBIX BCH_[CCTB.z. KOJUICKLIMS CTEKJISTHHOM
XUMHUYECKOMN MOCYIHI. 3.KOJ’IJ’ICKL{I/I$I MaTCpuaJioB U U3IeMuid W3 HUX Ha OCHOBE aJIOMHUHHA.
4.B3aHMOHCﬁCTBHC Mpamopa € KHCJIOTOM B IIOMYTHCHUC HU3BECTKOBOM BOJIBI.
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JIaGopatopubie omnbIThl. 1.CpaBHEHHE CBOWCTB TBEPIABIX KPUCTATMUECKUX BEIIECTB U PACTBOPOB. 2.
CpaBHEHHE CKOPOCTH MCHIAPEHHSI BOJI, 0JIEKOJIOHA U STHJIOBOTO CIUPTA C (PUIBTPOBAIBLHON OyMarm.

Tema 1. ATOMBbI XUMHY€CKHX 3JI€MEHTOB

ATOMBI Kak (bopMa CyHIECCTBOBAHUA XUMHUUYCCKUX OSJICMCHTOB. OcHOBHBIE CBCACHUA O CTPOCHUU
aToMoB. JloKa3aTelnbCTBa CIOKHOCTH CTpoeHus: aroMoB. OmbiTel Pesepdopaa. Ilnanerapuas monens

CTPOCHHUS aToma.
CocTaB aTOMHBIX fJiep: MPOTOHBI U HEUTPOHBI. OTHOCHUTEIbHAS aTOMHas Macca. B3anuMmocss3b
MOHSTUI «IPOTOHY, CHEUTPOHY, «OTHOCHUTEJIbHAS aTOMHas Maccay.

W3menenue ynciaa NpoOTOHOB B SIApE aToMa - 00pa30BaHUE HOBBIX XHMHUYECKHX AIIEMEHTOB.
N3menenue ymncina HEUTPOHOB B sifjpe aroma - oOpa3oBaHue M30TONOB. COBpPEMEHHOE OMpeeICHUE
MOHATUSA «XUMHUYECKUU dJIeMEHT». M30Tombl Kak pPa3HOBUIHOCTH AaTOMOB OJHOTO XHUMHYECKOTO
BJIEMEHTA.

OnekTpoHbl. CTpOEHUE IIEKTPOHHBIX 000JIOYEK aTOMOB XMUMHUUYECKHX AJIEMEHTOB MaJIbIX MEPUOIOB.
[Tonsatne 0 3aBEPIICHHOM YPOBHE.

[Iepnoanueckas cucrema xumuudeckux siaeMeHToB JI. M. MenpaeneeBa U CTpOE€HHME aTOMOB:
(bM3UYECKU CMBICI TTOPSIIKOBOTO HOMEpA AJIEMEHTa, HOMepa TPYIIbI, HOMEpa Mepruoa.

N3menenue uncia 37€KTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa XWMHYECKOTO JIEMEHTA -
00pa3zoBaHUE MOJOKUTEIBHBIX U OTPUIIATEIILHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METAIJIOB U
HeMeTayuioB. [IpUYuHBI M3MEHEHUS METAUTMYECKUX W HEMETAJUTMYECKUX CBOWCTB B TEpPHOJAX WU
rpymnmnax.

OO6pazoBanue OuHapHBIX coenuHeHui. [loHaTne 00 MoHHOW CcBs3u. CxeMbl 00pa3oBaHUS MOHHOM
CBSI3H.

B3anMopeiicTBue aTOMOB XHUMHUYECKHX DJIEMEHTOB-HEMETAJIOB MEXIy co0oi - oOpazoBaHHe
JIBYXaTOMHBIX MOJIEKYJI IPOCTHIX BellecTB. KoBaleHTHas HeNosipHask XUMUYECKas CBS3b.

DNEeKTPOHHBIE U CTPYKTYPHbIE (POPMYIIBI.

B3anMopelicTBue aTOMOB XHUMHUYECKHX D3JEMEHTOB-HEMETAJIOB MEXIy co0oi - oOpazoBaHHe
OMHAPHBIX COCAMHEHUN HEMETAJJIOB. DJIEKTPOOTPHUIIATEIBLHOCTh. [IOHATHE O KOBaJICHTHOW MOJSPHOM
cBs3U. [IoHsATHE O BaJIECHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBATh KOBAJEHTHBIE XUMHUECKHUE CBS3H.
CocraBnenue ¢GopMyn OWHApHBIX COEAWHEHUN IO BaJeHTHOCTH. HaxokIeHue BaJIEHTHOCTU IO
(dhopmyse OMHAPHOTO COCIUHEHHS.

BzaumopeiicTBue aTOMOB XMMHMUYECKUX 3JEMEHTOB-METAIZIOB MEXIy co0oii - oOpazoBaHue
METAJUIMYECKUX KprucTauioB. [IoHATHE O METaNINYECKON CBS3H.

JemoHncTparu. Mojaenu atroMOB XUMHUYECKHUX 371€MEHTOB llepnoaudeckoil CUCTEMbl XMMHUYECKUX
anemenToB J.M.Menneneena.

JlaGoparopHble oOmbITH. 3.MoaenupoBaHUE MPHUHLUIA JIEHCTBUS CKaHUPYIOUIETO MUKpOCKoma. 4.
WsrotoBnenne Mopeneil Moisiekyn ~OWHapHBIX coeAuHeHuUW. 5. M3roToBneHwme  momenw,
WUTIOCTPUPYIOLLIEN CBOMCTBA METAIUIMYECKON CBS3H.

Tema 2. IIpocTbie BelllecTBa

[lonoxeHne MeTAUIOB M HEMETAUIOB B INEPUOAMYECKON CUCTEME XHMMHUYECKuX 3nemeHToB JI. .
MenneneeBa. BakHelne mpocTele BELIECTBA - METAJUIbL: KEJIE30, ANIOMUHUMN, KaJlbLMH, MarHWi,
HaTpuil, kanuil. O6ume puznyeckre cBOMCTBa METAIIIOB.

Baxueiimme mpocTble BellecTBa - HEMETallbl, 00pa30BaHHbIE aTOMaMHU KHCJIOpOJa, BOJIOPO/Ia, a30Ta,
cepsl, hocdopa, yriaepoaa. CnocoOHOCTE AaTOMOB XUMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX
IPOCTBIX BEUIECTB - AIOTPONHs. AJJIOTPONHBIE MoaUUKAIMKM KHUcIopoda, (ocdopa u osoBa.
Mertannuueckue M HEMETaJUNIMYECKHE CBOMCTBA IPOCTBIX BemecTB. OTHOCUTENIBHOCTb JEIICHUS

IIPOCTBIX BEILECTB Ha METaJlIIbI " HEMETaJLJIBI.
[Tocrostnnas ABoraapo. KommuectBo BemectBa. Monb. MomsipHas Macca. MousipHblif  00beM
ra3oo0pa3HbIX BellecTB. KpaTHble eIMHUIBI KOJIMYECTBAa BELIECTBA — MHJIIMMOJIb M KHUJIOMOJb,
MWUTUMOJISIpHAsE M KUJIOMOJIIPHAs MacChl BEIIECTBA, MUJUTUMOJIIPHBIA U KHWJIOMOJISIPHBIA OOBEMBI
ra3o000pa3HbIX BEIIECTB.
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PacueTsl ¢ MCMONB30BaHUEM TMOHSTHHA «KOJIWYECTBO BEIIECTBA», «MOJISIPHAS Maccay», «MOJISIPHBIHA
00BEM T'a30B»,«IIOCTOSIHHAS ABOTaIpO».
Hemonctparmu. [lomyuenue o3zoHa. OOpa3isl 6eoro u ceporo 010Ba, 6emoro u kpacuoro gocdopa.
Hekotopble MeTamasl W HEMETaIbl € KOJIMYecTBOM BemecTBa 1 Mosib. MomspHBI  00bEM
ra3000pa3HBIX BEIIECTB.
JIaboparopHble OMBITEL. 6.03HAKOMIJICHHE C KOJUICKIIMEH MeTayuioB. 7.03HaKOMIIEHUE C KOJUICKITUCH
HEMETaJIJIOB.

Tema 3. CoenuHeHUsI XUMHYECKHX 3JI€MEHTOB
Crenenp okucieHus. CpaBHEHHE CTENEHHM OKHCICHHMS W BajgeHTHocTh. OrmpejaeneHue CTENeHU
OKHUCJICHHS 3JIEMEHTOB B OMHapHbIX coeAauHeHusix. CocraBieHue (Qopmyia OMHApHBIX COEIMHEHUH,
o0muii crmoco0 uX Ha3bIBAHUSI.
bunapnbie coeIMHEHUST METAVIOB U HEMETAJUIOB: OKCHJBI, XJIOPHUAbI, cyabduabl u ap. CocraBiieHne
ux hopmyi.
bunapHbie coeMHEeHNs HEMETAIOB: OKCHJIBI, JIETYYHE BOJIOPOJHBIE COCAMHEHUS, UX COCTaB U

Ha3BaHus. llpencraButenu OKCHAOB: BOJA, YIJIEKHCIBINA Ta3 W HeramieHas u3BecTb. [IpeacraBurenu
JETY4UX BOJIOPOJHBIX COCTMHEHUI: XJIOPOBOJOPO]T u aMMHaK.

OcHoBaHusl, UX COCTaB M Ha3BaHUs. PacTBOpHMMOCTH OCHOBaHHWU B BoJie. Talnuiia pacTBOPUMOCTH
TUAPOKCHIOB M coyie B Boje. [IpencraBurenu mienouyel: TUAPOKCHIBI HATPHUS, KAIHS W KaJbITUs.
[TonsTue 00 WHJIUKATOpax u KaueCTBEHHBIX peaKIusX.

Kucnotsl, ux cocraB u HazBanus. Knaccudukamus kuciot. [IpeactaBurenu KUCIOT: cepHasi, COJISTHAS
u azoTHas. [lonsaTue o mkane kuciaotHoctH (1kana pH). MismeHeHne okpacku HHIAUKATOPOB.

Conu KaKk Ipou3BOIHBIE KACIOT U OCHOBaHUM. MX cocTaB 1 Ha3BaHuUsA. PacTBOpUMOCTB COJIEN B BOJE.
[IpencraBuTenu coneil: xJopua HaTpus, kKapOoHatT U pocdat KaabIusl.

Amop(dHBIE U KPUCTAIITNYECKHUE BELECTBA.

MexMoneKyIspHbIe B3aUMOACHCTBUS. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT TUIIOB KPUCTAJUIMYECKHUX PEIIETOK.

Uucteie BemecTBa U cMmecH. [IpuMepbl KHAKUX, TBEPAbIX W Ta3000pa3HbIX cMmeceil. CBolcTBa
YUCTBIX BEIIECTB M cMmecei. Mx coctaB. MaccoBasg u oObeMHast J0JM KOMIIOHEHTa cMecH. PacueTsi,
CBSI3aHHBIE C UCIOJIb30BAHUEM TIOHSTHS <«JIOJIS.

Hemonctparmu. OOpasibl OKCHUIOB, OCHOBAaHMW W coJieH. MoJaenu KpUCTAUTMYECKUX PEMIETOK
XJIOpUAA HATpus, ajiMas3a, YIJIEKUCIOro ra3a. KHCIOTHO-ILENOYHbIE WHAUKATOPbI, W3MEHEHUE HUX
OKpacK{ B Pa3iIMYHBIX Cpelax. Y HUBEPCAIbHBIM MHAMKATOP U U3MEHEHHE €r0 OKPAaCKU B Pa3IUYHBIX
cpenax. lkana pH.

JlaGopaTopHbie omnbIThL. 8. O3HAKOMIICHHE C KOJUICKIIMEH OKCHUIOB. 9.03HaKOMIICHHE CO CBOWCTBAMH
ammuaka. 10.KadectBeHHas peakuusi Ha yriekucibid ra3. 11.0npenenenne pH pacTBOpoB KUCIOTHI,
ménoun u BoAbl. 12.0mpenenenve pH nuMOHHOTO W A0JIOYHOrO COKOB Ha Cpe3e ILJIOJIOB.
13.03HakomeHue ¢ Kosuiekuuen coseil. 14.03HakOMJIEHHME C KOJUICKIHUEW BEHIECTB C Pa3UyHbIM
TUIIOM  KPUCTAJUIMYECKOM  peméTku. M3roToBieHne MoJened  KpUCTAIMYECKUX  PEHIETOK.
15.03HaKkoMiIeHHE ¢ 00pa31loM TOPHOM OPOIBI.

Tema 4. HN3MeHeHMsI, IPOUCXOAAIINE C BellleCTBAMH
[TonsiTue siBNeHUN Kak M3MEHEHUH, MPOUCXOISAIIUX C BEIIECTBAMU.
SIBiIeHMs, CBA3aHHBIE C U3MEHEHUEM KPUCTAIMYECKOTO CTPOCHMS BELIECTBA IIPU IMOCTOSHHOM €ro
cocTaBe, - ¢pusndeckue siBiueHus. Gu3ndeckue sIBJICHUS B XUMUU: JUCTUIUIALNS, KPUCTAIIIH3AIHS,
BbIIIaPUBAaHKUE u BO3TOHKa BEIIECTB, HeHTpudyrupoBaHue.
SIBrIeHMs, CBA3aHHBIE C U3MEHEHHUEM COCTaBa BEILECTBA, - XUMUYECKUE peakuuu. IIpuzHaku u
YCIIOBUS NPOTEKAaHUsI XUMHUUYECKUX pEaKkLnii. BeleeHue TENIoThl U CBETa — PEAKLIUU TOPEHUS.

ITonarue 00 9K30- " DHIOTEPMHUUYECKUX peaxkuusx.
3aKOH COXpaHEHUs MacCchl BEIIECTB. XHUMUYECKHE ypaBHEHHUS. 3HAUEHUE MHAEKCOB U
KO3 PUIIHEHTOB. CocraBienue yYpaBHEHUN XUMHUYECKUX peaKIui.

PacdeTsl o XUMHUYECKUM YPaBHCHUAM. Pemienue 3a7a4 Ha HaXO0XKAEHHE KOJIHMUYECTBa BCIIICCTBA,
Maccel MM 00bema OpoaAyKTa pCakKIru IO KOJMYCCTBY BCHICCTBA, MACCE WU 06’BCMy HCXO0aHOIro
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BELIECTBA. Pacyersl ¢ MCHOJIB30BAaHUEM MOHSTHUS «IOJA», KOTJa MCXOJHOE BELIECTBO JIAHO B BHJE
pacTBopa ¢ 3aJaHHOM MacCOBOM JI0JIEM PACTBOPEHHOI'O BEIIECTBA MM COAEPKUT OIPEAEICHHYIO JOJII0
IIpUMECEH.

Peaknuu pasnoxenus. [Ionatue o ckopocTy XuMu4yeckux peakuuid. Karamusatopel. @epMeHTHI.

Peakiun coequnenus. Karanurtndeckue u HekataauTuyeckue peakuun. OopaTuMbie U HEOOpaTUMBbIE
peakuuu.

Peakuun 3amemienus. Psji akTUBHOCTM METaJJIOB, €r0 MHCIOJIB30BAHME I IPOTHO3UPOBAHMUS
BO3MOYHOCTH MPOTEKAHUS PEAKLMM MEXIy METaJlJlaMi M pacTBOpaMu KHUCJIOT. Peakuiuu BbITECHEHUS
OJIHMX METAJUIOB U3 PaCTBOPOB MX COJIEH JPYTMMHU METaJUIAMH.

Peakuuu oOmena. Peakiuu HelTpanu3anuu. YclloBUs NMPOTEKAHUS peakluil oOMeHa B pacTBOpax 10
KOHIIA.

TuIbl XUMUYECKUX pEaKIUi Ha MPUMEpPE CBOMCTB BOABL. Peaknus pasioKeHHs - 3JIEKTPOJIU3 BOJBI.
Peakuun coenvHeHuss - B3aUMOJENCTBHE BOJBI C OKCHUIAMH METAUIOB M HEMETAJUIOB. YCIOBHE
B3aMMOJICMCTBHS OKCHJOB METAUIOB M HEMETAIOB C BOMoH. [loHsatme «rumapokcuasl». Peaknnn
3aMelleHus - B3aUMO/ICICTBHE BOJIbI ¢ MeTajulaMu. Peakiinu oOMeHa — rMJIpoJIu3 BEIIECTB.
Hemonctpammu. Ilpumepsl ¢u3nyeckux sBICHWM: a)lulaBieHue mnapaduHa; 0)BO3rOHKa Hoja WM
OCH30MHON KHUCIIOTHI, B)PacTBOPEHHE OKPAIICHHBIX coJied; T)auddy3us AYMIHCTHIX BEUIECTB C
ropsilie JaMrnoyky HakanuBaHus. [Ipumepbl XMMUYECKUX SIBICHMH: a)ropeHue maruus, Qocdopa;
0)B3aMMOJICHCTBUE COJSHOM KHCIOTHI C MPaMOpPOM WM MeJoM; noiydeHue ruapoxkcuaa meau (I1I);
I')pacTBOpPEHHUE MOJTYUYEHHOTO THIPOKCHIA B KUCTOTaX; 1) B3aumoericteue okcuaa meau (1) ¢ cepuoit
KHUCJIOTOM NP HarpeBaHUM; €)pa3yiosKeHHe MepMaHranaTa Kajus; »K)pas3JjioKeHre MepoKCcHia BOI0poia
C TIOMONIIBIO JUOKCHJA MapraHila W Kartaja3bl Kaprodens WM MOPKOBH; 3)B3aUMOJIEHCTBUE
pa30aBIeHHBIX KUCIIOT C METAJIJIaMH.

Jlabopatopubeie ombIThl. 16.IlpokannBanue Meau B TJIaMEHW CHOUPTOBKU. 17.3amereHue Meau B
pactBope xiopuaa meau (1) sxexesom.

Tema 5. [IpakTukym 1.

IIpocreiimme omnepamuu ¢ BemecrBamMu |.IlpaBmia TexHukM Oe30macHOCTH TIpH paboTe B
xuMudeckoM kabumHete. [Ipuémbl oOpaienust ¢ 1adbopaTopHEIM 000PYJOBAaHUEM M HArpeBaTeIbHBIMHU
npubopamu. 2.HabGmroneHus 3a M3MEHEHUSIMHU, MPOUCXOISIIAMHU C TOPSIIEH CBEYOW, U MX OMHCAHHE
(moMamrHui SKCnepuMeHT). 3.AHanu3 TOYBHI M BOJBI (moMamiHui skcnepumenT). 4.IIpusHaku
XUMHUYECKUX peakuuil. 5.IIpurotosiienue pacTBopa caxapa U pacu€T ero MaccoBOil JI0JIM B pacTBOpE.

Tema 6. PacTBopenue. PactBopbl. CBolCTBa pacTBOPOB 3JIEKTPOJIUTOB

PactBopenne kak ¢Qusuko-xumuueckuid mpouecc. [loHsiTHe O ruapatax M KpUCTALIOTHApATax.
PactBopumocTs. KpuBbie pacTBOPUMOCTH Kak MOJETh 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEIIECTB
oT TemriepaTypbl. HachlllieHHbIEe, HEHACBIIIEHHBIE U MEPECHIIICHHbIE PACTBOPHL. 3HAUEHUE PACTBOPOB
JUISL IPUPOIBL U CENIbCKOTO XO3SICTBA.

[Tonsitne 00 SIEKTPOIUTUYECKON AUCCONMALMU. DIEKTPOJIUTHI U HEIJIEKTPOIHUTHL. MexaHu3m
JUCCOLMALMU 3JIEKTPOJIUTOB C Pa3IUYHbIM THUIIOM XUMHUYECKOHN CBsi3U. CTENEHb 3JIEKTPOIUTHUECKOMN
nuccouuanuu. CuinbHbIE U cadble EKTPOIUTHI.

OcCHOBHBIE MOJIO)KEHUSI TEOPUH DIEKTPOJIUTHUECKON aucconuanii. MoHHbIE ypaBHEHHS PEaKIIHiA.
Peakuuu oOMeHa UayIme bi (0] KOHIIa.

Knaccudukarus HOHOB U UX CBOWCTBA.

Kucnotel, wux xmaccupukanug. Jluccorumarus KHCIOT U WX CBOMCTBA B CBETE TEOPHHU
ANEKTPOJUTUYECKOW JauccouManud. MONeKylnsapHble W HWOHHBIE YpaBHEHUS pPEaKUUd KHUCIOT.
B3aumogeiicTBue KHCIOT C MeETaUIaMH. OJIEKTPOXUMUUYECKHM P HampsHDKEHUHM  METasuloB.
B3aunMojeiicTBre KUCIOT € OKCUAAMHU METAIIOB. B3auMmoielicTBre KUCIOT ¢ OCHOBAHUSIMU - PeaKUus
HelTpanu3anuu. B3zanMopelicTBue KUCIOT ¢ coiisiMu. Mcmonp3oBaHUe TaOMUIBI PACTBOPUMOCTH ISt
XapaKTEPUCTUKU XUMUYECKUX CBOMUCTB KUCIOT.

OcHoBanwmsi, ux kinaccupukanusa. Jlucconuaiuss OCHOBAaHMM M HMX CBOWCTBA B CBETE TEOPHH
ANEKTPOJIUTUYECKON Arccolmanuy. B3anmoaeiictBue ocHOBaHUi ¢ conisiMu. Mcmonib3oBaHue TaOIHIIbI
PACTBOPUMOCTH U1l XapaKTEPUCTUKH XMMUUYECKUX CBOMCTB OCHOBaHMI. B3zauMoneiicTBue menovei ¢
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OKCHUJIaMH HEMETAJLIIOB.
COJII/I, UX agucconuanusas U CBOfICTBa B CBCTC TeOpI/II/I BHGKTPOJIHTI/I‘-IeCKOﬁ JAUucconualinu.
B3aunMopeiictBre cosiel ¢ MeTaJlllaMU, YCIOBUS IIPOTEKaHUsA 3TUX peakuui. B3aumonencreue conen ¢
consimu. Mcronb30Banue TabIHUIIbI pACTBOPUMOCTH JUIS XapAKTEPUCTUKA XUMUYECKUX CBOICTB COJICH.
OO6o6menne cBeaeHuit 00 OKcHaax, HMX KilacCU(UKAUKM W XUMHUYECKUX CBOMCTBAX.
FCHCTI/I‘-IGCKI/IC p?II[BI METAJIJIOB U HEMETAJIJIOB. FGHGTI/I‘-IGCKaSI CBs3b MC)KI[y Ki1acCaMiu HCOpI‘aHI/I'-IGCKI/IX
BCIIECTB.
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OmpeneneHue CTENEHU OKUCICHHUS U SJIEMEHTOB, OOpa3yloIIMX BEIIECTBA Pa3HBIX KIIACCOB.
PeaKHI/II/I HNOHHOTO O6M€Ha U OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIC peaKIII/II/I. OKI/ICJII/ITGJII) u
BOCCTAaHOBHTEC/Ib, OKMCJICHHE 1 BOCCTAHOBJICHHE.

COCTaBJICHI/IC ypaBHeHI/Iﬁ OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX pCaKIII/If/'I METOI0M BJICKTpOHHOFO
OanaHca.

CBoiiCTBa TIPOCTHIX BEIIECTB - METAUIOB U HEMETAJUIOB, KUCJIOT U COJIEH B CBETE€ OKHCIHMTEIIHHO-
BOCCTAHOBUTCIIBHBIX peaKuMﬁ.

Hemonctparmu. VcneiTanne BeIIECTB U HUX PACTBOPOB Ha AIIEKTPOIMPOBOJHOCTh. 3aBUCHMOCTH
BIEKTPONPOBOJTHOCTA YKCYCHOW KHCIOTHI OT KOHIIEHTpauuu. [[BH)KEHHME OKpall€HHBIX HOHOB B
ANIEKTpUYecKOoM IoJie. B3aumojeiicTBue LUHKA ¢ cepoil, coisiHOM kuciortoi, xmopuaom memu (II).
I'openne marnus. BzaumonencTBre XJI0pHON U CEPOBOJAOPOIHON BOIBI.

JlaGoparopHbie ombITHL. 18.B3aumMopeiicTBue pacTBOpOB XJIOpHAAa HAaTpusi M HUTpara cepedpa.
19.ITonyyeHne  HEpaCTBOPUMOIO  THUAPOKCHUIA W B3aUMOJICWCTBME €ro0 C  KHCIOTaMH.
20.B3auMoaeiicTBie KHUCIOT ¢ ocHOoBaHusIMHU. 21.B3amMomeiicTBUE KHCIOT C OKCUIAMH METAJUIOB.
22.B3anMopeiicTBIE KHCIOT ¢ MeTaamu. 23.B3anmomeiicTBre KUCIOT ¢ coiamu. 24.B3aumoaeiicTeue
mieJiouer ¢ KucjiotaMu. 25.B3auMmoneiicTBie melnoded ¢ OKCUIaMHU HeMeTauioB. 26.B3anMoneiicTBue
menouerd ¢ consmu. 27.IlomydeHue u CBOMCTBA HEpPaCTBOPHMBIX OCHOBaHMA. 28 BzammonericTBue
OCHOBHBIX OKCHIOB C KucioTamMu. 29.B3amMopeicTBhe OCHOBHBIX OKcuaoB ¢ Bomoil. 30.
BsanMonelicTBue KHCIOTHBEIX OKCHIOB ¢ ImregodaMu. 31.B3aumonelicTBue KHUCIOTHBIX OKCHIOB C
Bogod. 32.BzamMmoneiictBue coneil ¢ kuciaotaMH. 33.B3amMoneiicTBHE COJIEM C IIEJOYaMHU.
34.BzaumMoeicTBue cosei ¢ coysiMu. 35.B3aumMoielicTBuE pacTBOPOB COJIEH ¢ METAJIJIAMH.

Tema 7. Ilpaktukym 2. CBoiicTBa pacTBOPOB 3JIEKTPOJUTOB. 1. MoHHbIE peakuuu. 2. YcioBue
TEYCHHS] XMMUYECKUX pEaKUuid MeXIy pacTBOpaMH AJIEKTPOJIUTOB A0 KoHIa. 3. CBoMCTBa KHCIOT,
OCHOBaHUH, OKCUJIOB U coJiei. 4. Perienne sKcriepuMeHTalbHbIX 3a/1a4.

Tema 8. YueOHbIE IKCKYPCHH.

DKCKYpCUH: B My3€H MUHEPAJOTUYECKUE, KPAeBEAUECKUE, XYI0KECTBEHHBIE; J1a0OpaTOpUu yueOHBIX
3aBe/IeHUH, arpoXUMHYECKUe J1IabopaTOpUH, JKOJIOTMYECKUE, CAHUTAPHO-DMUIEMHUOIOTHYECKHUE;
anTeKd; Ha MPOU3BOJCTBEHHBIE OOBEKTHI(XMMHUYECKUE 3aBOJbI, BOJIOOYHCTUTEIbHBIE COOPYXKEHHUS U
Jpyryue MecTHbIe XMMHUYECKHEe TPOU3BOICTBA.

9 KJIACC

BBenenmue.

O0masi xapakTepucTHKAa XMMH4YECKHX 3JIEMEHTOB M XUMH4Yeckux peakunuil. Ilepuoamueckmii
3akoH u [lepuoauyeckas cucrema

xumudecknx 3jeMmenToB /. . Menneneea

XapakTepuCTHUKA AIEMEHTA IO €T0 MOJIOKEHUIO B [Iepuoanyeckoit cucteMe XuMUYECKUX IEMEHTOB /1.
U. MenneneeBa. CBONCTBAa OKCHIOB, KUCJIOT, OCHOBAHUM U COJIEH B CBETE TEOPUHU IEKTPOJIUTUUECKON
JIMCCOLIMAIINMY U OKUCIICHUSI-BOCCTAHOBJICHUS.

[TonsiTHe 0 IEpeX0IHBIX d7eMeHTax. AM(OTEpHOCTh. [ eHeTHUeCKUii Psii IEPEeX0THOTO SIEMEHTA.
[Tepuonnueckuii 3akoH u [leproanueckas cucreMa xuMuueckux aiemeHToB . . Menneneesa.
XuMHUECKasl OpraHu3alus )KUBOM U HEXKUBOU NPUPOIbl. XMMUUECKUN COCTAB SIpa, MAHTUH U 3€MHOU
KOpbl. XMMUYECKHUE AIEMEHTHI B KJIETKAX KUBBIX OPraHU3MOB. Makpo- 1 MUKPO3JIEMEHTHI.
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O06o0uienne cBeeHUI O XUMHUYECKMX peakuusax. Kiaccupukanus XUMHYECKHX peakuui 1o
Pa3NUYHBIM MPHU3HAKAM: «YHCIO M COCTaB PEardpylolMX U OOpa3yIOIIMXCs BEIIECTB», «TEIIOBOM
3P exT», «HarpaBIeHHE», KA3MEHEHHUE CTETICHEH OKHUCIICHUS IEMEHTOB, 00Pa3yIOIIUX pearupyromme
BEIIECTBaY, «(Pa3a», «UCIOIH30BAHNE KATATH3ATOPA.

IToHATHE O CKOpPOCTH XUMHYECKOU peakuny. DaKTOPBI, BIASAIONINE HA CKOPOCTh XUMHUUYECKUX PEAKLIUM.
Karanuzatops! u karanu3. MTHTrUOUTOPHI. AHTHOKCHIAHTHI.

JlemoHcTpanmu.

Paznuneie popmer Tabmuubsr . M. MenpeneeBa. Moaenn aTOMOB 3JI€MEHTOB |—3-TO MEpUOJIOB.
Mogenb cTpoeHUsi 3€MHOTrO Iapa (MOIMepevHb pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peakuuu OT IPUPOJIbl PEArMPYIOIIMX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW pEaklHUHU OT
KOHLIEHTPALIMK PEarupyroluX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XMMMYECKON peakUuy OT IUIOIIAIu
CONPUKOCHOBEHHUS PEArMpyrOIIUX BELIECTB (KHUIISIIUNA CII0M»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOMN
peakuuu OT TeMIIepaTypbl pearupyroliuX BeEIIeCTB. ['OMOre€HHBIH M Te€TePOTreHHBbIH KaTaJlu3bl.
®epMeHTaTUBHBIN Katanu3. MIHrubuposanue.

Jlabopatopubie  ombITHL l.Ilomyuenne rugpokcuga I1MHKA W HCCIEIOBAHUE €ro  CBOMWCTB.
2.MopenupoBanue nocrpoenus Ilepuoanueckoii cuctemsl xumuueckux anementoB 1. M. Menneneesa.
3. 3amenieHue xene3oM Meau B pactBope cynbdara meau (I1). 4. 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaxkiuu OT MPUPOJIbl PearupyoliX BEIIECTB HAa IPUMEpE B3aUMOJIECHCTBUS KUCIOT C METaJUIaMHU. 5.
3aBUCUMOCTh CKOPOCTH XMMHMUYECKON peakluu OT KOHLEHTPALMK Pearupyroliux BEeIeCTB Ha PUMepe
B3aMMOJICHCTBHS IIUHKA C COJSTHOW KHCIOTOM pa3IMYHOM KOHIEHTpauuu. 6. 3aBUCUMOCTb CKOPOCTH
XMMHMYECKON peaklMH OT IUIOIIAa CONPUKOCHOBEHHS pearupyroumux BeniecTB. 7.MojaenvupoBaHue
KUIISILIEro cyos». 8. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peaklUy OT TeMIepaTypbl pearupyromux
BEIIIECTB Ha MpuMepe B3auMojeicTBus okcumaa meau (II) ¢ pacTBopom cepHOM KHCIOTHI pa3IMYHON
TEeMIIepaTyphbl.

9. PasmoxeHue TmeEpoOKCcHIA BoaOpoaa ¢ momorisio okcuaa wapradma (IV) wm karamaser. 10.
OO6nHapyxeHue Karajga3bl B HEKOTOPHIX MHINEBBIX Mpoaykrax. |1.MHrnOupoBaHue B3amMoOEHCTBH
KHCJIOT ¢ METAJNIAMH YPOTPOIIMHOM.

Tema 1. MeTajiabl

[Tomoxenne wmeramnoB B Ilepumoamueckoir cucteme xumuueckux snemeHtoB [[. . Menaeneesa.
Mertammueckasi KpUCTaUIMUECKas pelieTka U MeTaJuTMdeckass XuMudeckas cBsizb. O0mue puznueckue
cBoiictBa MeTautoB. CmiaBel, MX CBOWMCTBA M 3HadcHHE. XMMHYCCKHME CBOMCTBAa METaJJIOB KakK
BOCCTAaHOBUTEJICH, a TaKKe€ B CBETE€ MX TIOJIOKCHHS B SJICKTPOXUMHYECCKOM Py HANpPsHKCHUH
MeTtauioB. Kopposus MeTaiwioB u ciocoObl 00pb0bI ¢ Hel. Metamisl B ipupoje. Obmme crnocoobl ux
TTOJTyYCHHUSI.

OO6mrast XapaKTEepPUCTHKA MIETOYHBIX METAJUIOB. MeTaiiel B ipupoae. O01mue crocoObl UX MOJy4ICHHS.
Ctpoenue atomoB. Illenounbie MeTaIbl — MPOCTHIC BellecTBa. BakHeHIre coeJMHEHUS EeTOYHBIX
METaJJIOB — OKCH/IbI, TUPOKCUIBI M CONU (XJIOPUIbI, KapOOHATHI, CyIb(haThl, HUTPATHI), UX CBOICTBA
Y IpUMEHEHHEe B HapOJHOM Xo3siiicTBe. KanuitHbie ynoOpenus.

OO01as XxapakTepUCTUKa AJIEMEHTOB IIaBHOU noArpymnisl |l rpymnmst.

Crpoenune atomoB. lllenmoyHo3eMenbHbIE METAIIBI — IPOCTHIE BEIIECTBA. BakHeWIne coearnHCHUS
IIEJI0YHO3EMEIIbHBIX METa/UIOB — OKCHJIbI, THAPOKCHJIBI M COJM (XJIOPHIbI, KapOOHATHI, HUTPATHI,
cynbdatsl, GpocdaTsl), KX CBOMCTBA U MPUMEHEHUE B HAPOTHOM XO35HCTBE.

AIIOMHUHHAI.

Crpoenue aroma, GpuU3MUECKUE U XUMUYECKUE CBOMCTBA MPOCTOTO BemecTBa. CoeNnHEHUsT alfOMUHUS
— OKCHJI U THAPOKCHU, X aM(pOTepHBIA XxapakTep. Baxueimue conu amomunus. [Ipumenenue
aJIOMHUHUS U €r0 COSIUHCHUM.

Keneso.

Ctpoenue aToMa, pU3MYECKHE U XMMUUYECKHE CBOHCTBA IPOCTOTO BellecTBa. [ eHeTHyeckue psaapl Fet2
u Fe*.

Baxneiimne conu sxene3a. 3HaUCHUE Keje3a U €ro COCIMHEHMH AJA MPUPOJbl U HAPOIAHOTO
XO3SUCTBA.

JleMoHcTpanuu.
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OOpa31pl METOYHBIX U MIEJIOYHO3eMENbHBIX MeTauoB. O0pa3iibl crutaBoB. BzaumopelicTBue HaTpus,
JIUTHS W KalbUusd C BOAOW. B3auMoneicTBUE HATpus M MarHus C KHUCIOPOJAOM. B3aumonerncrBue
MeTa/uIoB ¢ HemeTa/utamu. [losydenne rumpokcuos sxenesa (1) u (11).

JIaGopatopHbie onbITHL. 12. B3aumoseiicTBue pacTBOPOB KHCIOT H cojiell ¢ wmetamtamu. 13.
O3znakomienue ¢ pyaamu xenesa. 14. OkpammBanue IaMeHu COJIIMU MIEJI0OYHBIX METAJIOB.

15. BzaumopeiictBue kaiblus ¢ BoAou. 16.Ilomyuenue ruapokcuja KaiablUsi U UCCIEIOBAHHE €ro
cBoiictB. 17. [lonmydyenne ruapokcua allOMUHUS U UCCIIE0BaHUE ero cBOMCTB. 18. B3aumoneiictBue
xenesa ¢ consiHo# kucnortoid. 19.ITonyuenne ruapoxcunos xkenesa (1) u (111) u u3yuenue ux cBoicTs.

Tema 2. IlpakTukym 1. CBolicTBa MeTAJLUIOB M X COeTHHEHMIi

1.OcyiecTBiI€HHE LIETIOYKU XUMHUYECKUX MpeBpaieHuil. [lomyuenue u cBoiicTBa coeqMHEHNUH
METaJIJIOB.

2. PemeHne 3KCIEpUMEHTANIBHBIX 3a1a4 HAa PACIO3HABAHUE U MOJTYYECHHE COCIMHEHU METAJUIOB U Ha
OCYILECTBJIEHUE IEMOYKA XUMHYECKUX MTPEBPALLICHUIA.

Tema 3. HemeTamibl

OO6mast xapakTepucTHKa HEMETAJIOB: MOJokeHue B [lepuoandeckoil cucteMe XUMUYECKUX DJIEMEHTOB
J. . MenneneeBa, 0COOCHHOCTH CTPOEHHUS aTOMOB, JJIEKTpoOTpHUIaTedbHOCTh (D0) Kak Mepa
«HeMeTaimuyHocTy, psaa D0. Kpucramiueckoe cTpoeHHE HEMETaNIOB — IMPOCTHIX BEIIECTB.
Annorponusi. PU3NYECKHME CBOWCTBA HEMETAUIOB. OTHOCHTENIBHOCTh MOHATHH «METALDY H
«HEMETaJ».

Bonopon.

[Tonoxenne Bomopona B Ilepmommueckoir cucreMe xumnyeckux aviemeHToB JI. M. MeHnneneesa.
Crtpoenune aroma W MOJEKyJbl. OU3NMYECKHE W XUMUYECKHE CBOMCTBA BOJOPOJA, €r0 TMOJYYCHHE U
IIPUMEHEHHE.

Bona.

Crpoenune Monekynbl. BomoponHas xumudeckas cBsizb. Duznyeckue CBOWCTBAa BOJbl. AHOMaIUU
cBOMCTB BOJIbI. ['mapoduabHbie U rHAPO(HOOHBIC BElIecTBAa. XUMHYECKHE CBOWCTBA BOABI. KpyroBopoT
BoJIbl B mpupone. Bomooumctka. Aspanus Boawl. beiTtoBbie (QumubTpel. MuHEpasbHBIE BOJIBI.
JluctuiinpoBaHHas BOJa, €€ MOJIYyYEHUE U IPUMEHEHUE.

OO01as XxapakTepUCTUKa FaJIOreHOB.

Crpoenue atomoB. [IpocTsie BemecTBa 1 OCHOBHBIE COEIMHEHNUS FAJION€HOB, MX CBOMCTBA.

Kpatkue cenenusi o xiope, 6pome, ¢rope u ione. IlpuMeHeHue rajoreHoB U MX COCIUHEHUN B
HapOJHOM XO35HCTBE.

Cepa.

Crtpoenune aToma, aJuIOTPOMHMS, CBOMCTBA M MPUMEHEHHE pomOudeckoil cepbl. Oxcumnl ceporl (IV) u
(VI), ux momyuenue, cBoiictBa u mnpuMeHeHue. CepHas KUCIOTAa M €€ COJIM, MX NPHUMEHCHHE B
HapoJHOM Xxo3s1icTBe. [I[ponu3BOICTBO CEPHOM KUCIOTHI.

A3OT.

Crpoenue aToma ¥ MOJIEKYJIbl, CBOMCTBA MMPOCTOTO BEUIECTBA. AMMHUAK, CTPOEHHUE, CBOMCTBA,
nojyueHue u npumerenue. Conu aMMOHUS, X CBOWCTBa U npumenerue. Okcusl azora (1) u (IV).
A30THas KUCJIOTa, €e CBOMCTBA M mMpuUMeHeHHe. HUuTpaTsl u HUTPUTHI, MpolIeMa UX COACPKAHUS B
CEJIbCKOXO03SUCTBEHHOU MPOAYKIIUU. A30THBIE yI0OpEHUSI.

docdop.

CrpoeHue atoma, alIOTpOIus, CBOMCTBA Oenoro u kpacHoro Qocdopa, ux npumeneHue. OCHOBHbBIE
coemuneHus: okeua pocdopa (V) u oprodochophas kucnora, pocdater. DochopHbie yroOpeHUsL.
Yraepon.

CrpoeHue aToMa, alIoTpoIus, cBoiicTBa Moaudukanuii, npumeHenue. Okcunsl yriepoaa (1) u (IV),
WX CBOMCTBa W mpuMeHeHHe. KapOOHATHI: KalbIUT, COJa, MOTAIll, UX 3HAYCHHE B MPHUPOAE U KU3ZHU
YeJoBeKa.

Kpemuuii.
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CrpoeHue aToMa, KpUCTAIIIMYECKUIM KPEMHU, ero cBoiicTBa u npumeHenue. Oxeun kpemuus (IV), ero
NPUPOJHBIE pa3sHOBUAHOCTH. CHMKaThl. 3HAYEHUWE COCAMHEHUM KPEMHHUS B JKMBOM M HEXHBOMN
npupoje. [lonsaTrne 0 CHIIMKaTHON POMBIILITICHHOCTH.
JlemoHcTpanyu.
OOpa31pl TalOreHOB — MPOCTHIX BeUIeCTB. B3aumojeiicTBUEe rajoreHoB ¢ HAaTpUEM, C aTIOMHUHHUEM.
BriTecHenne xiopom Opoma wiIM HOJa U3 pacTBOPOB UX coiei. BzauMoseiicTBrue cepbl ¢ MeTalIaMH,
BOZOPOJIOM M KHUCIOpOJOM. B3amMojeiCcTBHE KOHIEHTPUPOBAHHOM a30THOW KHCIOTBI C MEHIBIO.
[Tornomenue yrieM pacTBOPEHHBIX BEHIECTB WM Ta30B. BoccTaHOBIIEHHE MeH W3 €€ OKCHAA YIIIeM.
OO0pa31bl NpUPOIHBIX COEAUHEHUN XJI0pa, cepbl, pocdopa, yriaepoaa, kpeMHus. OOpasiibl BaKHEHIINX
JUIS HapOJIHOTO XO3SHCTBA CyIb(aToB, HUTPATOB, KapOoHATOB, (ocdaroB. OOpasmbl CTEKIa,
KEepaMUKH, [IEMEHTA.
JlaBopaTopHBIE OIIBITHI.
20. IMomyyenue u pacrno3HaBanue Bojgopoa. 21.MccnenoBanre moBepXHOCTH HATSHKEHUS BOJIBI.
22 PacTBOpeHHE T€pMaHTaHaTa Kalus WIA METHOro Kymopoca B Boae. 23. [mmpararms
00e3BokeHHOTO cyabdara meau (I1). 24.M3roTonenue runcoBoro otnevarka.25.0O3HakoMIeHHE ¢
KOJUICKIIHEH OBITOBBIX (WiIbTpOB.26. (O3HAKOMJIGHHE C COCTaBOM MHUHEpPAIbHOW BOABI. 27.
KagecTBenHast peakiusi Ha ranoreHuI-MOHBL. 28. [lonmyueHne u pacrmo3HaBaHUe KUcIopoa. 29.
T'openue cepsl Ha Bo3nyxe U B kuciopoje. 30.CBoiicTBa pa30aBIeHHON CepHON KHCIOTHI 31.
Wzyuenne cBoiicTB ammmaka. 32. PacniosnaBanue coineii ammonusi. 33. CBoiicTBa paz0aBieHHON
a30THOM KHCIOTHL. 34. B3aumoeiicTBie KOHIIEHTPHPOBAHHOM a30THOM KUCIIOTHI ¢ Meibto. 35.I operne
docdopa Ha Bo3ayxe U B Kuciopoje.36.PacnosnaBanue ¢pocdartor.37. ['openue yrius B kuciopose. 38.
[Tomy4yeHne yroapHON KUCIOTH U u3ydeHune ee cBorcTB. 39. [lepexon kapOOHATOB B THIPOKapOOHATHI.
40. Paznoxxenue ruppokapOonara Harpus. 41.ITomydeHne KpeMHHEBOM KHCIOTHI U M3y4YeHUE e
CBOWCTB.
Tema 4. [IpakTukym 2. CBolCTBA coeJUHEHH I HEMETALJIOB
1. Pemenue skcriepuMeHTaIbHBIX 3a71a4 110 TeMe «[loarpynmna ranorenoBy, «Iloarpyrmna Kuciaopoaay.
2. Pemenue skcriepuMeHTaNbHBIX 33124 1o Teme«lloarpynmna azoray, «[loarpynna yrieponaay.
3. Ionydenne, coOnpaHue U pacro3HaBaHUE Ta30B (Ha MPUMeEpPEe KUCIOPOIa, aMMHaKa, YIJIEKHUCIIOTO
rasa).
Tema 5. O6001mIeHHEe 3HAHUI M0 XUMHUH 32 KYPC OCHOBHOM IIKOJIBI.
IMoaroroBka kK rocynapcrBeHHoil utToropoii arrecranuum (I'MA) Ilepuoanueckuii 3akoH H
[lepuoanueckas cucrtema xumudeckux a3nemeHToB JI. M. MenneneeBa. @Pu3NUECKUH CMBICI
MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMEPOB MEepHOJa U TPYIIIbl. 3aKOHOMEPHOCTH MU3MEHEHHsI CBOWCTB
JJIEMEHTOB U UX COCJIMHEHUN B MEpHOJaxX U TPyINax B CBETE MPEACTaBICHHUI O CTPOCHHUH aTOMOB
3JIEMEHTOB.
3HaueHue MEepUOMYECKOro 3aKOHA. BUAbI XMMUUECKUX CBSI3€H M TUIBI KPUCTAJUIMUECKUX PEIIETOK.
B3aumocBs3p cTpoeHust U cBOMCTB BemlecTB. Kiaccudukanus XUMUYECKHX PEAKIH MO pazIudHbIM
MpHU3HaKaM (YHUCII0 U COCTaB pearupyronux u o0pa3yromuxcs BeEecTB; HATN4YHe
rpaHulbl pazznena ¢a3; TerioBod APPEeKT; U3MEHEHUEe CTENeHEel OKUCIICHUS aTOMOB; MCIIOJIb30BaHUE
KaTajau3aTopa; HampasiieHue npoTekaHus). CKOPOCTh XUMUYECKUX peakuil U (aKTOpbl, BIUSIONINE Ha
Hee. OOpaTUMOCTh XUMUYECKUX PEAKIIHI U CIIOCOOBI CMELIEHUSI XUMUYECKOTO PABHOBECHSL.
[Ipocthie U crnokHbIE BelecTBa. MeTamisl U HemeTasibl. [ eHeTnyeckue psasl MeTalia, HeMeTala U
nepexoaHoro Meramwia. OKCHUIbl M THIPOKCHIIBI (OCHOBAHHS, KUCIOTHL, aM(OTEPHbIE THAPOKCHIBI),
comu. Mx cocraB, knaccudukanus U oOIIMEe XMMHUYECKME CBOWCTBA B CBETE  TEOPHUHU
ANIEKTPOIUTUYECKON TUCCOLIUALINH.

TEMATHYECKOE IINTAHUPOBAHHUE

HawnmenoBanue paznena, | Bcero 13 HUX (4aCOB)
Ne TEMBI 4acoB Teopetn | JlabGopaTop [IpakTuuec
n/n YecKoe BI€ OMBITHI KHe Kontpo
o0yue paboTsI, T u
HUE 9KCKYPCHH | CaMOCTO

a
TCIbHBI
€
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paboThI

8 KJacc

Beenenue.( 6 gacos.)

Tema 1. ATOMBI

XAMHAYECKUX DJIEMEHTOB.
144

14

12

2+1

Tema 2. Ilpoctsie Bemectsa
Ou.

Tema 3. Coenquuenue
XAMHAYECKUX JIEMEHTOB.
16y.

16

12

1+1

Tema 4. U3smeuenus
MIPOUCXOISIINE C
BerecTBaMu 1549

15

11

1+1

Tema 5 Ilpaktuxym 1.
«IIpocreiimmue onepanuu ¢
BEILIECTBOMM»S .

Tewma 6. PactBopenue.
PactBops1. CoiicTBa
PacTBOPOB 3JIEKTPOIUTOB
224

22

18

18

1+1

Tema 7 IIpakTukym 2
«CBOMCTBA pacTBOPOB
BIEKTPOJUTOB 44

Tema 8. YueOHbIe
3KCKypcHuu 44

10

IToBTOpeHue Kypca 8 kitacca
7 yac

102 yac

9 kmmacc

Beenenue.

OO0iias xapaKTepUCTHKA
XUMHYECKHX DJIEMEHTOB H
XUMHYECKHX PEaKIHil.
[MeprouuecKuii 3aKOH
[Mepromrueckas cucteMa
XUMHYECKHX DJIeMEHTOB JI.
. Menneneesa (10 u)

10

11

1+1

Tema 1. Metamist (14 4)

14

11

1+1

Tema 2. IIpaktuxym 1.
CBoiicTBa METAJUIOB U MX
coenuHeHuit (2 1)

Tema 3. Hemerammsr (25 u)

25

21

22

3+1

Tema 4. IIpakTukym 2.
CBoiicTBa COeIMHEHUI
HemeTasuioB (3 u)
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6 | Tema 5. O606menune 7+5 7 1
3HAHUM 110 XUMHUH 32 KypC
OCHOBHOM LIKOJIBI.
[ToaroroBka k
rOCyJ1lapCTBEHHOW UTOTOBOM
arrectanuu (F'MA) (10 u)
+2 u3 pe3

Hroro
66 uac

Peanu3anusi BOCHIUTATEIbHOM NPOrPaMMbI IIKOJbI
HA YPOKaX XMMHH BKJIIOYAET:

®  YCTAaHOBJICHUE JIOBEPUTEILHBIX OTHOIIECHUM MEKAY VYNATEIEM MW €ro  y4eHHKaMH,
CIIOCOOCTBYIOIIMX MO3UTHMBHOMY BOCIPHUATHIO yYalIUMHUCS TpeOOBAaHUM M IPOCLO  VUHTEIS,
IIPYUBJICUCHUIO WX BHUMAaHHSA K OOCYKJIaeMOW Ha ypoke UHGOpMAIlUK, AKTUBU3ALMH _ UX
IO3HABAaTEIbHOM ASITEILHOCTH,

e OOYKIEHHE IMIKOJLHUKOB COOJIIOIATL Ha YPOKE OOLIENPUHATLIE HOPMEI ITOBEICHHUS, IIPABUIIA
OoOIlIEHNsT CO CTapIIMMM (YYUTEISIMH) KM CBEPCTHHKAMH (IIKOJLHUKAMH), HOPUHIKANLL yIeOHOM
JACUMILIMHBI M CAMOOPraHU3aIlNN;

e [PHUBJICYEHHE BHUMAHHUSI MIKOJLHUKOB K IIEHHOCTHOMY AacCIEKTy M3yYaeMbIX Ha YpOKax
SABJICHUM, OpraHu3ays UX padoThl ¢ IMOJyYaeMOW Ha YpPOKE CONMAIbHO 3HAYMMOW HH@OpManmen —
HHHALAUPOBAHNE €€ OOCY)KIECHHUsS, BBLICKA3BIBAHUSA YYAIIMMHUCI CBOEr0 MHEHHS 110 €€ IOBOAY,
BBLIPAOOTKH CBOETO K HEH OTHOIIIECHM,

®  HCHOJIb30BAaHHUE BOCHHUTATEIBHBIX BO3MOXXHOCTEH COJAEpX)aHUsA y4eOHOTO TpeaMera depes
JEMOHCTPAIMIO JIETAM TPUMEPOB OTBETCTBEHHOTO, TPAXKAAHCKOTO TIIOBEICHUS, TPOSBICHUS
YEJIOBEKOJTIOOHS U T0OPOCEPICIHOCTH, Yepe3 MOJ00p COOTBETCTBYIONIUX TEKCTOB JJIsl UTEHUS, 3a7ad
JUTSI peIIeHUs, MPOOJIEMHBIX CUTYAIMH IS 0OCYXK/IEHUS B KJIacce;

® IIPUMCHCHHE HA YPOKE MHTEPAKTHUBHBIX (hopM pabOTHl yJaIIUXCs: MHTSUICKTYAIbHBIX WID,
CTHUMYJIMPYIOIIMX [MO3HABATENLHYI0O MOTHBAIIMIO IIIKOJILHUKOB; JUCKYCCHH, KOTOPBIEC JAIOT YYaIIMMCS
BO3MOYKHOCTh IPUOOPECTH OMBIT BEAEHNUS KOHCTPYKTUBHOIO JUAJIOra; IPYIIOBOM padOoThl MaU pabOThI
B [1apax, KOTOPBIC y4aT IIKOJIbHUKOB KOMaHIHOM pab0oTe U B3aUMOJICHCTBHIO C IPYTHMHU JICTbMHU;

® BKIIOYCHHE B YPOK UTPOBBIX MPOIEAYP, KOTOPHIEC TOMOTAIOT MO IEPKaTh MOTHBAIIHIO ACTCH
K TIOJTYYCHHIO 3HAHWN, HATAKUBAHHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIICHUH B KJIacce, MOMOTAIOT
YCTaHOBJICHUIO T0OOpO’KeNIaTeIpHOM aTMOC(ephbl BO BpeMs ypoKa;

e opranu3zanMsa  1medCcTBa MOTHMBHPOBAHHBIX W DPYAMPOBAHHBIX  VYAIIMXCI HaJd HX
HEYCHEBAIOIIMMHY  OJHOKJIACCHUKAMM, JAIOIIEro  INKOJILHMKAM  COIMAJBbHO  3HAYMMBIHA  OIBIT
COTPYOHUYECTBA U B3aUMHOM ITOMOIIIH;

e  HHHMIMMPOBAHHME M IOAAEPKKA HMCCIEAOBATEILCKONM HEATENHHOCTH IIKOJLHHUKOB B paMKax
peaM3alliyd  MMH MHAMBUAYAJbHBIX K TPYOIOBBIX HCCIEA0OBATENLCKUX IPOEKTOB, YTO JIacT
IIKOJBHUKAM BO3MOYKHOCTH IPHUOOPECTH HABBIK CAMOCTOSATEILHOIO PEHICHHS TEOPETUYECKOU
npoOJIEMBI, HAaBBIK T€HEPHPOBAHHSA M OGOPMIIEHHS COOCTBEHHBIX HAEH, HAaBBIK YBaKUTEIHHOIO
OTHOILIEHUS K YY:KHM HAeIM, 0OPMIIEHHBEIM B padoTax APYIUX HMCCIeAoBaTeNeH, HABBIK TYOIMYHOIO
BBICTYILUICHMS Iepe] ayAUTOPUEH, aprYMEHTHPOBAHM M OTCTaUBaHUs CBOEH TOYKH 3PEHHSL.
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