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Ilnannpyembie npeAMeTHbIE pe3yabTaThl 0CBOCHHUSA
o0pa3oBaTe/IbHOM MPOrPaAMMBbI 110 XUMHH

OcHOBHbIE TOHATHSI XUMUH (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX NMPeACTABIEHHNH)
Buvinycknuk nayuumcs:
OINMCBIBAaThH CBOMCTBA TBépI[I)IX, KUAKUX, Fa3006p33HBIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC
MPU3HAKH;

XapaKTEeprU30BaTh BCUICCTBA IO COCTAaBy, CTPOCHHUIO 1 CBOﬁCTBaM, YCTaHaBJIUMBATH MIPUYHUHHO-
CJICACTBCHHBIC CBA3U MCXKAY JaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA,

PacCKpbrIBaTb CMBICJI OCHOBHBIX XUMHUYCCKUX TTOHATHH «aTrom», «KMOJICKYJIay, «XUMHYIECKHI OJICMCHT»,
«IIPOCTOC BEUICCTBO», KCIIOXKHOC BCUICCTBO», «BAJICHTHOCTLY», UCIIOJIB3YS 3HAKOBYIO CUCTCMY XUMUU,

1/1306pa>1<aTI> COCTaB HpOCTeﬁH.IPIX BCIICCTB C MIOMOIIBIO XUMHUYCCKHUX (I)OpMYJ'I " CYIIHOCTb XUMHUYCCKUX
peaxunﬁ C IIOMOIIBIO XUMHYCCKUX ypaBHeHHfI;

BBIYHCIISITH OTHOCHTEIIHHYIO MOJIEKYJISIPHYIO H MOJIIPHYIO MacChl BEILIECTB, a TAK)KE MaCCOBYIO JOJIIO
XUMHWYECCKOT'O DJIEMEHTA B COCAMHCHUAX I OLICHKHU UX HpaKTH‘IeCKOﬁ 3HAYNMOCTH,

CpaBHHUBATB 110 COCTAaBY OKCHUJIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

KJIacCH(UIMPOBATH OKCHIIBI U OCHOBAHHS IO CBOMCTBAM, KUCIOTBI M COJIU IO COCTaBY;

OIMCHIBATh COCTaB, CBOMCTBA M 3HAYEHUE (B MIPUPOJIE U MPAKTUUECKOH AEATEIEHOCTH YEIIOBEKA)
MPOCTHIX BELIECTB — KHUCJIOPOJia U BOJIOPO/IA;

J1aBaTh CPABHUTEJIbHYIO XapaKTEPUCTUKY XUMHYECKUX 3JIEMEHTOB M BOKHEUIIINX COCMHEHHI
€CTECTBEHHBIX CEMENCTB IICJIOYHBIX MCTAJIJIOB U T'AJIOT'CHOB,

TMI0JIB30BAThCA JIA0OPATOPHBIM 000PYIOBAaHUEM U XMMHUUYECKOM MOCY0i;

MPOBOJUTH HECIIOKHBIE XUMHWYECKHE OIBITHI M HAOJIOJCHUS 32 W3MECHEHUSIMH CBOICTB BEIIECTB B
npolecce WX MPEeBpAICHUid; COOMIIaTh TpaBWila TEXHUKH 0E30MacHOCTH TPHU  HPOBEACHUU
HaOJII0/ICHHUI M OTIBITOB,;

pa3nMyaTh SKCIEPUMEHTAIBHO KUCIOTHI M IIENIOYH, TTOJIB3YSACh MHIUKATOPAMH; OCO3HABATh
HEOOXOIMMOCTh COOJIIOZICHUS Mep O€30MacHOCTH ITPH 0OPAIICHUH C KUCJIOTaMU U IETI0YaMHU.
Buinycknuk nonyuum 603moxucHocms HAyuumsca:

IPaMOTHO 00paIIaThCs C BEIIECTBAMU B [TOBCEIHEBHOM KHU3HU;

0CO3HABaTh HEOOXOAMMOCTb COOJIOICHHUS MPABUIT SKOJIOTHYECKU OE30IIaCHOTO MOBE/ICHUS B
OKpYKarolllel MPUPOJIHON CPENE;

IIOHUMATh CMBICJI U HCO6XOILI/IMOCTB COGJ’IIOIICHI/ISI HpC,I[HI/ICElHI/If/‘I, npeajraracMbiX B HUHCTPYKIUAX I10

WICTIOJIb30BAHMIO JIEKAPCTB, CPECTB OBITOBOM XUMHH H JIp.;

HCII0JIb30BAThH HpI/IO6peTéHHI>Ie KIIFOUYEBBIC KOMIIETCHTHOCTH ITPU BBITIOJTHEHUHN UCCIIEN0BATCIBCKUX
IIPOCKTOB 110 U3YUCHUIO CBOﬁCTB, CIIoco00B TOJIY4YC€HHS U paclioO3HaBaHUA BEUICCTB;

pa3BUBaTh KOMMYHHMKAaTHUBHYK) KOMIIETEHTHOCTb, HCIIOJIb3Ysl CpEACTBA YCTHOM M NHCbMEHHOMU
KOMMYHHKAIIMU TpU pabOTe ¢ TEKCTaMM y4eOHHKA W JIONOJHUTEIBHOW JUTEPATypoOH, CIPaBOYHBIMU
TaOJIUI[AMH, TPOSIBIIATE TOTOBHOCTh K YB&KEHHIO MHOM TOYKH 3PEHHUS MPHU OOCYKICHHH PE3yIbTaTOB
BBITIOJTHEHHOU paboThI;

00OBEKTUBHO OIICHUBATh HH(POPMAIIHIO O BEIIECTBAX M XUMHUECKUX ITPOLIECCaX, KPUTUISCKH OTHOCUTHCS
K TICEBAOHAYYHOW WH(POPMAIINH, HEA0OPOCOBECTHOH peKilaMe, Kacaloleics HCIOb30BaHuUs Pa3TUNIHBIX
BELIECTB.



Ilepuoauyecknii 3aK0H M NepHOAUYECKasA CHCTeMa XUMHYecKHX dJ1eMeHTOB /I. . Menneneesa.
Crpoenne BemecTBa
Buvinycknuk nayuumcs:
® KHaCCI/I(bI/IHI/IpOBaTI) XUMHUYCCKHE JJICMCHTBI Ha MCTallllbl, HCEMCTaJlJIbl, J3JICEMCHTBbI, OKCHAbI H

THUAPOKCHIBI KOTOPBIX aM(pOTEepHBl, W WHEPTHBIE JJIEMEHTHl (Ta3bl) /I OCO3HAHHS BaXHOCTH
YIOPSIIOYEHHOCTH HAYYHBIX 3HAHUH;

* packpbIBaTh CMBICIH nepuoaudeckoro 3akoHa JI. 1. Menneneena;
* OIHKCHIBATH U XaPAKTEPU30BATh TAOJUYHYIO (POPMY MEPHOAMYECKOIN CUCTEMBI XUMUYECKHUX 3JICMCHTOB;

¢ XapakTCpHU30BaTb COCTAaB aTOMHBIX AJCP U PACOPEACICHUC YHCJIa 3JICKTPOHOB IO 3JICKTPOHHBIM CIIOAM
ATOMOB XUMHYCCKUX 3JICMCHTOB MaJIbIX IEPHUOAOB nepnonnqecxoﬁ CUCTCMBI, a4 TAKXKEC KAl U KAJIbIWA,;

* pa3nauyaTrh BUIbl XUMUYECKOU CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HEMOJIPHYIO U
METaJUINYECKYIO;

* M300pakaTh IIEKTPOHHO-HOHHBIC (POPMYIIBI BEIIECTB, 00Pa30BAHHBIX XUMHUECKUMHU CBS3SIMH PA3HOTO
BUJIA;

® BBIABJIATH 3aBUCUMOCTDH CBOﬁCTB BCIIICCTB OT CTpOGHI/IH nux KpI/ICTaJ'IHI/I‘IeCKI/IX peH_IéTOKZ HMOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, METAITMYCCKHX

* XapaKTEpU30BaTh XUMUYECKHE DJIEMEHTHI H X COCINHEHMS HA OCHOBE ITOJIOKEHUS DIIEMEHTOB B
MEPUOJNMYECKON CUCTEME U OCOOEHHOCTEH CTPOCHHUS UX aTOMOB;

* ONHKCBIBATH OCHOBHBIE OJTambl OTKpbITHS [JI. W. MeHaeneeBsIM NEPHOANYECKOTO 3aKOHA U
nepnoanquKoﬁ CHUCTEMBI XUMHWYCCKHX 3JICMCHTOB, )XU3Hb U MHOFOOGpaSHYIO HaY4YHYIO ACATCIbHOCTD
Y4EHOTO;

* XapaKTEpU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHNE TIEPUOINIECKOTO 3aKOHA U IEPUOANIECKON
CHUCTEMBI XUMHYecKuX 3nemMeHToB 1. . Menneneena;

* 0CO3HaBaTh HAYYHBIE OTKPBITHSI KaK pe3yJIbTaT [UIMTEIbHBIX HAOIIOICHUH, OTIBITOB, HAYYHOH
MIOJIEMHKH, NPEOIOICHUSI TPYIHOCTEN U COMHEHUH.

Boinycknuk nonyuum 603MO0MCHOCHIb HAYUUMbCA:

* OCO3HAaBaTh 3HAUCHHUE TEOPETHUUECKUX 3HAHUHN AJIS MPAKTUUECKOHN NEATENIBHOCTH YEI0BEKa;

* OMNUCHIBATH U3YUYCHHBIE OOBEKTHI KaK CHCTEMBI, TPUMEHSIS JIOTUKY CUCTEMHOT'O aHan3a;

* IPHUMEHATH 3HAHHA O 3aKOHOMEPHOCTAX MEPHUOJUYECKOM CUCTEMBI XUMUYECKHX 2JIEMEHTOB JUIS
00BSICHEHHUS ¥ TIPEIBUICHHS CBOWCTB KOHKPETHBIX BEILIECTB;

* pa3BuBaTh HMHM)OPMAIMOHHYIO KOMIIETEHTHOCTh TIOCPEACTBOM YIIyOJieHHWs 3HaHWH 00 HCTOpUu
CTAaHOBJICHUS XHMHUYECKONH HayKH, €€ OCHOBHBIX INOHATHH, NMEPHOAMYECKOrO 3aKOHA KaK OJHOTO H3
BAYKHEHUIINX 3aKOHOB IIPUPOJIBL, & TAKKE O COBPEMEHHBIX JOCTHKECHUSAX HAYKU U TEXHUKH.

MHorooopa3ue XUMHYECKUX PeaKknil

Buvinycknuk nayyumces:

* OOBSCHATH CYyTh XMMUYCCKUX MPOIECCOB M UX MPUHIMITAATBHOE OTIMYUE OT (PU3UUCCKUX;

* Ha3pIBaTh MPU3HAKH U YCIIOBUS MPOTEKAHUSI XUMHICCKUX PEaKIIUii;

¢ yCTaHaBJIUBaTh IPHUHAIJICIKHOCTh XUMHYECKOU pCakmu K OHpeIIeJIéHHOMy TUITY IO OJHOMY U3
KJIACCU(PUKAIMOHHBIX TPU3HAKOB: 1) TI0 YHCIYy W COCTaBY MCXOJHBIX BEIECTB M MPOJYKTOB pEaKIIUU
(peaki coenMHEHMSI, Pa3IOKCHUS, 3aMEIICHUS W OOMeHa); 2) 1O BBIACICHUIO WIN ITOTJIONICHHIO
TEMIOTHl (PEaKIMU 3K30TEPMUYCCKUE M DHIOTEPMHUUECKHE); 3) MO0 M3MEHECHHUIO CTEICHEW OKHCICHUS
XUMHYECKUX IJIEMEHTOB (PEaKIMU OKUCIIUTEIEHO-BOCCTAHOBUTEINILHBIC); 4) 0 00paTUMOCTH Tpoliecca
(peakiuu 00paTUMBbIC U HEOOPATUMBIE);

* Ha3pIBaTh (PAKTOPHI, BIHSIONINE HA CKOPOCTh XUMUYECKUX PEAKITHIA;

* Ha3bIBaTh ()AKTOPHI, BIUIIONIAE HA CMEIICHUE XUMUIECKOTO PABHOBECHS,

* COCTaBIIATh YPABHEHHUS DJIEKTPOJUTHUUECKOW JUCCOLMAIIMU KHCIOT, LIEJI0oYe, cojield; TOJIHbIE U
COKpaHIéHHbIe HNOHHBIC YPaBHCHUS peaxumﬁ O6M€Ha; YpaBHCHUA OKHUCIUTCIIBHO-BOCCTAHOBUTCIILHBIX
peaxuui;



MIPOTHO3MPOBATH MPOAYKThI XUMHYSCKUX PEeaKIUii 10 (hopMyJiaM/Ha3BaHUSIM HCXOJIHBIX BEIIECTB;
OTIpE/IETISITh NCXOIHBIE BEMIECTBA 10 (OpMyIIaM/Ha3BaHUAM MIPOAYKTOB PEaKIINH;

COCTABJIATh YPaBHEHUS PEaKLUi, COOTBETCTBYIOLIMX MIOCIEJ0BATEIbHOCTH («LETOUKE») IPEBPALeHU
HEOPraHU4YECKUX BEIIECTB Pa3INYHBIX KJIACCOB;

BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA PU3HAKH, CBUAETEILCTBYIOIINE O IPOTEKAaHUU XUMHUYECKOH
peakuuy;

IIPUTOTOBJISATH PACTBOPHI C ONIPENEIEHHON MacCOBOH 10J1€H PaCTBOPEHHOTO BELIECTBA;
OTIpE/IETIATh XapaKTep Cpelibl BOJHBIX PACTBOPOB KHUCIIOT U LIe0Uell 10 U3MEHEHNIO OKPacKH
WHIMKaTOPOB;

IIPOBOJUTH KaUCCTBCHHLIC pPCaKIIUH, IMIOATBCPIKAAIOMINEC HAJIMYNEC B BOJHBIX paCTBOpax BEILIECCTB
OTACIBbHBIX KATUOHOB U AHHOHOB.

BblnyCKHllK noJiyuum 603MONHCHOCHIb HAYHUUMBCA?

cocmaeiiainib MOJEKYIApHble U NOJIHble UOHHblE YDABHEHUS NO COKpalMéHHblM UOHHbIM YPDABHEHUAM,

npuUBoOUms NPUMeEpPbl Pearyull, NOOMEEPHCOAIOUWUX CYUYECMBOBAHUE 83AUMOCBAZU MENHCOY OCHOBHBIMU
KAaccamu HeopeaHuyecKux eeujecms,

npocHo3upoeamsv pes)lbnanibl 6030elicmeus Pa3iudnslx qbakmopoe HA U3MEHeHUue ckopocmu
XUMUYECKOU peaxkyuu,

npocHo3Uupoeamsb pes)lbnanibl 6030elicmeus Pa3iudnslx qbakmopoe HA CMEeWeHUEe XUMUHECKO20
paesHoeecusl.

MHoroo0pa3sue BemecTs

Buinycknuk nayuumcsa:

OmnpeAcATh NPUHAMIICIKHOCTE HCOPraHNMYCCKUX BCIICCTB K OJTHOMY U3 U3YUCHHBIX KJ'IaCCOB/prHHZ
METAJIBI 1 HEMCTAJIJIbI, OKCH/bI, OCHOBAaHHW, KHUCJIOTHI, COJIN,

COCTaBJIATh (I)OpMyJ'IBI BCUICCTB I10 UX HA3BAHUAM,

OmnpeACIATL BAJICHTHOCTD U CTCTICHL OKUCJICHHUA 3JICMCHTOB B BCIICCTBAX;

COCTaBIATh (POPMYJIBI HEOPTaHWYECKHX COSAMHEHWH 1O BaJCHTHOCTSM H CTENEeHSIM OKHCICHHS
3JIEMEHTOB, a TaKXKe 3apsjaM HMOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPMMOCTH KHUCJIOT, OCHOBAaHUN W
coJIel;

OOBSCHATh 3aKOHOMEPHOCTH HM3MCHCHUS (DHU3MUYECKUX WM XHMHUYECKUX CBOHCTB MPOCTHIX BEIICCTB
(MEeTaIOB M HEMETAIIOB) W WX BBICIIUX OKCHIIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO M TPETHETO
MIEPHOJIOB;

Ha3bIBaTh OOIUE XUMHUYSCKUE CBOWCTBA, XapaKTePHbIE JIJIs TPYII OKCUIOB: KHUCIOTHBIX, OCHOBHBIX,
aM(OTEepHBIX;

Ha3bIBaTh OOIIME XUMHUYECKUE CBOWCTRA, XapaKTePHbIE JIJIS KAXKJIOTO U3 KJIACCOB HEOPTaHUYECKUX
BEIIECTB: KUCJIOT, OCHOBAHUM, COJICH;

MIPUBOANUTH MIPUMEPHI PEAKITHH, TOATBEPKIAIONINX XUMUIECKHE CBOMCTBA HEOPTAHMIECKHUX BEIICCTR:
OKCHJIOB, KUCJIOT, OCHOBAHHH H COJICH;

OIIPENETATH BEIECTBO-OKUCIUTEIND U BEIECTBO-BOCCTAHOBUTEIh B OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkuusx;

COCTaBIISITh OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIN OaaHC (AJ11 M3YUEeHHBIX PEaKLHi) 10 MpeaIoKeHHbIM
CXeMaM pEeaKIMi;

IpOBOAUTH Jla6opaT0prIe OIIBITHI, TOATBCPIKAAOINNEC XUMHNYICCKUC CBOMCTBA OCHOBHBIX KJIaCCOB
HCOPraHNM4Y€CKUX BCILICCTB,

MIPOBOJUTD JTa0OPATOPHBIE OIBITHI MO MOIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB: BOJOPOA,
KHCJIOPOJ1a, YIIIEKUCIIOro ra3a, aMMUaKa; COCTaBIIATh YPaBHEHUS COOTBETCTBYIOIIUX PEAKLUIL.

BblnyCKHuK noJjtyuum 603MONHCHOCHIb HAYHUUMBCA:

IIPOrHO3UPOBATh XUMHUYECCKUE CBOICTBA BEIIECTB HA OCHOBE MX COCTaBa M CTpOCHHUA,

IIPOrHo3UpoOBaTh CII0COOHOCTH BCHISCTBA MPOABIIATE OKHUCIIUTCIIBHBIC NI BOCCTAHOBUTCIILHBIC
CBO¥ICTBa C y‘léTOM CTETICHEH OKHMCICHHUS 9JICMCHTOB, BXOOAIIUX B €T0 COCTAaB,
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® BBIABJIATH CYIIECTBOBAHUE TE€HETHYECKOM B3aMMOCBSI3H MECXKAY BCUICCTBAMHU B pAAY: IIPOCTOC BEIICCTBO
— OKCHJl — TUAPOKCU] — COJIIb;
* XapaKTepHU30BaTh 0COOBIC CBOMCTBA KOHIICHTPHUPOBAHHBIX CEPHOM W a30THOM KHUCIIOT;

* NPUBOIWTH MPUMEPHI YPaBHEHUH peakiii, JIeKAIMX B OCHOBE MPOMBILIICHHBIX CIIOCOOOB MOTYYEHUS
aMMHAaKa, CEPHOI KUCIIOTHI, YyT'yHa U CTaJIH;

¢ OIIUCBHIBATH (1)I/I3I/I‘-ICCKI/IC U XUMUYCCKUC MTPOLICCCHI, ABJIAIOIINECA YaCThIO KPYIrOBOpPOTa BECUICCTB B
MPUPOJIE;

¢ OpPraHu30BBIBATh, IIPOBOJUTH YUCHUYCCKUEC IIPOCKTHI 110 UCCIICIOBAHUIO CBOICTB BCUICCTB, UMCIOIINX
BaXXHOC MPAKTUYCCKOC 3HAYCHUC.

JII’I‘IHOCTHLIE, METANIPEAMETHDBIC U IIPEAMECTHBLIC

pe3yJabTaThbl 0CBOCHUA y‘IeﬁHOFO npeamera, Kypca

[Ipu u3yyeHnn XUMUU B OCHOBHOM IIKOJIe 00€CIIeunBacTCs JOCTHKEHUE
JUYHOCTHBIX, METAIPEIMETHBIX U IIPEAMETHBIX PE3YJIBTATOB.

JInyHoCTHBIE:

* B [IEHHOCTHO-OPHUEHTAIlMOHHON cepe — YyBCTBO rOPJIOCTH 32 POCCUNCKYIO
XMMHMYECKYIO HayKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LIeJI€yCTPEMIICHHOCTb;

* (opMHpOBaHHE LIEHHOCTH 3[J0POBOTO M 0Oe30MmacHOro obpa3a >KU3HHU; YCBOCHHE
NpaBWI HMHIMBUAYAJIBHOIO M KOJUIEKTHBHOTO O€30MacHOTO IOBEJCHHMS B Ype3BbIYAHBIX
CUTYyalMsIX, YTPOKAIOLIUX KU3HU U 30POBBIO JIIOJIEH;

* B TPYZIOBOM cepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY JanbHEHIIeH
00pa30BaTeJIbHON TPAEKTOPUH;

* B [I03HABATEIbHON (KOTHUTUBHOM, HHTEIUIEKTYallbHON) chepe — yMeHue ynpapisTh
CBOEH ITO3HABATEIILHOU JEATEIbHOCTBIO.

. (hopMHUpOBaHME  OCHOB  OJKOJOTMYECKOM  KYJIbTYpbl,  COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBILIUICHHs, PAa3BUTHE OIbITA SKOJIOTUYECKH
OPUEHTUPOBAHHON PE(IICKCUBHO- OLICHOYHOM M TMPAKTHUUYECKOW NEATETbHOCTH B >KM3HEHHBIX
CUTYyalMsIX;

MeTanpeanmeTHbIe

*  YMEHHE CaMOCTOSITEIbHO ONPENENsITh LETd CBOEro OOydYeHHUs, CTaBUTh U
(dbopMynpoBath AJig cedsl HOBbIE 3a/1auM B y4€Oe U MO3HaBaTENIbHOM JesTeIbHOCTH, Pa3BUBATh
MOTHBBI U MHTEPECHI CBOCH IMO3HABATEIBHON ACSATEIBHOCTH;

* YMEHHE CAMOCTOSITEJBHO IUIAHMPOBATh IyTH JOCTH)KEHHS LEJIEeH, B TOM 4YHCIIE
aJIbTepHATHBHbIE, OCO3HAHHO BBIOMpATh Hanbosee 3PpeKTUBHBIE CIIOCOOBI PelIeHHsT YUeOHbIX U
[I03HABATENbHBIX 33/1a4;

*  yMEHHE COOTHOCHTH CBOM JCHCTBUSA C IUIAHMUPYEMBIMM pPE3yJbTaTaMH,
OCYIIECTBIIATH KOHTPOJIb CBOEH JESTEIBHOCTHU B IPOLECCE JOCTHKEHHUS pe3yiIbTaTa, ONPEIesaTh
cHocoOBl JCWCTBUI B paMKax IMpPeIJIOKEHHBIX YCIOBHHA M TpeOOBaHMH, KOPPEKTHPOBATH CBOU
JIEUCTBUSA B COOTBETCTBUM C U3MEHSAIOLIENCS CUTYalIUEN;

*  YMEHHE OLIEHMBATh MPABUIBLHOCTD BHINIOJHEHUS Y4eOHO 3a/1auu, COOCTBEHHbIE
BO3MOYKHOCTH €€ PEILCHUS;

*BJIaICHUC OCHOBAMH CAMOKOHTPOJIAA, CAMOOUCHKH, ITPUHATHA pCIJ_IeHI/Iﬁ n
OCYHICCTBJICHHUA OCO3HAHHOI'O BLI60pa B y‘-Ie6HOI>'I 1 IO3HaBaTeIbHOMN ACATCIIbHOCTH,



* YMEHHE OIpENeNATh TOHATHS, CO3/aBaTh OOOOIICHMS, YCTaHABIMBATH AHAJOTHH,
KJ1acCU(pUIIMPOBATh, CAMOCTOSTENIFHO BHIOMPATh OCHOBAHUS M KPUTEPHUHU JUIS KiaccU(UKALUH,
YCTaHABIMBaTh I[PUYMHHO-CIECIACTBEHHBIE CBS3H, CTPOUTH JIOTMYECKOE  PpaCCyXKICHHUE,
YMO3aKJIl0ueHue (MHAYKTUBHOE, 1eYKTUBHOE U 110 aHAJIOTHUN) U JeNaTh BBIBOBI;

*  yYMEHHE CO3[aBaTh, IPUMEHSITH U MPEOOPa3OBBIBATH 3HAKU M CUMBOJIBI, MOJICTIH 1
CXEMBI IS PelIeHnsl y4eOHBIX U TTO3HABATENIbHBIX 3a/1a4;

*  YMEHHUE OPraHHU30BbIBaTh Y4E€OHOE COTPYAHUUYECTBO U COBMECTHYIO JAESTEIbHOCTD
C YUMTEJIEM U CBEPCTHUKAMU; paboTaTh MHAMBUYAIBHO U B IPYIIE: HAXOAUTh O0IIee peleHe
U paspemiatb KOH(MJIMKTHI Ha OCHOBE COIJIaCOBAaHMS MO3MLUMH W ydyéTa HHTEPECOB;
(bopMyIMpOBaTh, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

* YMEHHE OCO3HAHHO HCIIOJIb30BaTb PEUEBBIC CPEACTBA B COOTBETCTBUM C 3aJayeil
KOMMYHHKAIIMM JIJIs1 BBIPQXKEHUSI CBOMX YYBCTB, MBICJIEH M MOTPEOHOCTEH; IUIAHUPOBAHUS H
peryisluu CBOECU ACATEIbHOCTH; BIAJCHUE YCTHOM M IMUCBMEHHON PEYbl0, MOHOJIOIMYECKOMN
KOHTEKCTHOU peyYblo;

* (popmupoBaHuE U pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIOIb30BaHUS
MH(POPMALIMOHHO- KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

* (hOopMHUpPOBAHKE U PA3BUTHE HKOJOTHYECKOTO MBIIUICHUS, yMEHHE NMPUMEHATh €r0 B
MO3HABATENbHOM, KOMMYHUKATUBHOW, COIMAJbHOH MpPaKTUKE H  Npo(ecCHOHATBHOM
OpHUEHTALNH.

IIpeamerHsble:

1.B no3naBarensHO# chepe:

* 1aBaTh ONPEJEICHUS U3YYCHHBIX IMOHATHI: «XUMHUYECKUN JIIEMEHT», «aTOM»,
«HOHY,

«MOJIEKYJIa», «IPOCTBIE W CJIOXKHBIE BEIECTBA», «BEUIECTBO», «XMMHYECKAsS
¢dbopmyna», «OTHOCUTEIbHAs aTOMHas Macca», «OTHOCUTEIbHAas MOJIEKYJsIpHas Maccay,
«BAJIEHTHOCTBY», CTEIICHb OKUCIICHUSY,

«KpUCTAJNINYECKAs PEIIETKA», KOKCUIBDY, «KUCIOTHD», «OCHOBAHUS, «COJINY,
«aM(OTEPHOCTHY,

CUHIUKATOP», «IIEPUOJAUYECKUN 3aKOHY, «IIEpUOANYECcKas TabInIay, «KM30TOMbD,
«XUMHUYECKas CBS3bY,

«QIEKTPOOTPULIATEIIBHOCTDY, «XUMUYECKAS pEaKUUs», «XUMUYECKOE YpPaBHEHHE,
«TEHETUYECKAs CBS3bY», OKHCICHHUE), «BOCCTAHOBIICHUEY, «IJIEKTPOIUTUYECKAs THUCCOLUALINSY,
«CKOPOCTb XMMHUYECKOH peakiumny;

*  OIHKCaTh IEMOHCTPALMOHHBIE U CAMOCTOSATENBHO IIPOBEACHHBIE
XMMHUUYECKHE DKCIIEPUMEHTHI;

* OIIACHIBATD U PA3IU4aTh U3YYCHHBIC KJIACCHI HEOPTaHUUYECKUX COCAUHEHUH, IPOCTHIE
U CJIOKHBIE BEUIECTBA, XMMUYECKUE PEAKLINU;

*  KJIacCU(QUIMPOBATh U3yUEHHbIE OOBEKTHI U SIBJICHMUS;

* JenaTh BBIBOJbl M YMO3AKJIIOYEHUS W3 HAONIOJCHMH, H3YyYEHHBIX XMMHUYECKHX
3aKOHOMEPHOCTEH, IPOrHO3MPOBATh CBOMCTBA HEW3YYCHHBIX BEIIECTB II0 AHAJIOTMHM CO
CBOICTBAMM U3y4YCHHBIX;

*  CTPYKTYpPHPOBATh U3yUEHHBI MaTEepUall U XUMUYECKYIO0 HH(OPMALIHIO,
MIOJIYYEHHYIO U3 IPYTUX HCTOUYHUKOB;

*  MOJENIHMPOBATh CTPOCHUE aTOMOB JIEMEHTOB -3 Mepruom0B, CTPOCHHUE MPOCTHIX
MOJIEKYIT,

2. B 1eHHOCTHO — OpHEHTAIIMOHHOH cdepe:



* QHAIM3WPOBATh W OICHWBATH MOCICACTBHS JUIT OKPYKAIOMEH CpeIbl
OBITOBOI M MPOU3BOJICTBEHHON JEATEITILHOCTH YeJIOBEKA, CBSI3aHHOM C

nepepaboTKO BEIIEeCTB;

3. B tpynoBoii chepe:

*  TPOBOJUTH XUMHUYCCKUH IKCTICPUMEHT;

4. B cdepe 6e30macHOCTH KU3HEACATEITHHOCTH:

* OKa3bIBaTh NIEPBYIO MTOMOIIH MIPU OTPABJICHHSIX, OKOTAX U JPYTUX
TpaBMax, CB3aHHBIX C BEUIECTBAMHU U JJaA0OPATOPHBIM 000PYAOBAHUEM.

Conep:xanue yueOHOT0 npeaMeTa

8 kiacc
Bgenenue (6 4)

[Mpenmer xumuu, MeTonbl TMO3HAHUS B XUMUHU: HAONIOIEHUE, OKCIEPHMEHT,
MozaenupoBanue. MCTOYHMKM XUMHUYecKOW uWH(pOpMalnuu, €€ TMOoJyuyeHUe, aHalu3 W
IIPEICTABIEHUE E€T0 PE3YIbTATOB.

[lonsiTe 0 XMMHYECKOM 3JIEMEHTE M (pOopMax €ro CylecTBOBaHUS: CBOOOJHBIX aTOMAX,
MPOCTBHIX U CIIOKHBIX BEIIECTBA

IpeBpamenus BemecTB. OTaMUNE XUMUYECKUX PeaKkIMid OT pu3ndeckux siineHuil. Poib
XUMUH B KU3HU YelIoBeKa. XeMODUIUsI 1 XeMopoOusl.

KpaTtkue cBenenus U3 UCTOpUM BOSHUKHOBEHMS M pa3BUTUS xumuM. llepuon anxumun.
[Monstne o ¢umocopckom kamue. Xumus B XVI B. PazBurme xummm Ha Pycu. Ponb
OTEUYECTBEHHBIX YUYEHBIX B CTAHOBJIIEHUH XUMHUYECKOW Hayku - pabotel M. B. JlomoHocoBa, A.
M. bytneposa, /1. 1. Menneneesa.

XUMHUECKass CHMBOJIMKA. 3HAKM XUMHUYECKHX JJEMEHTOB U IPOUCXOKIACHUE UX
Ha3BaHui. Xumudeckue ¢opmyinbl. MHnekcsl n kodpdunueHTsl. OTHOCUTENbHBIE aTOMHAsA U
MOJIEKYJIsIpHas Macchl. PacyeT MaccoBOM JOJIM XUMUYECKOTO 3JIEMEHTa 10 JopMyJie BEllecTBa.

[lepuonnueckas cucrema xumudeckux aemeHtoB J[. M. MenaeneeBa, ee CTpykTypa:
Masble U OOJbIINE MEPHOAbI, IPYIIBl U MOArpynnsl (r1aBHas W nobouHas). [lepuonndeckas
CUCTEMa KaK CIPaBOYHOE IIOCOOME IS MTOJIyUYEHUS CBEECHUIN 0 XUMHUYECKUX DJIEMEHTAX.

PacuerHbie 3agaun. 1. HaxoxneHne OTHOCUTEIHLHON MOJICKYISIPHON MacChl BEIIECTBA
Mo ero XuMuuyeckod ¢opmyne. 2. BpluncieHne MaccoBOil J0IM XHMHUYECKOTO 3JIEMEHTa B
BEIIIECTBE 10 ero Gopmyie.

demoncTpanmuu.Moaemu( 1mmapoctepkueBble u  Crroapra bpurneba) pa3imnyHbIX
MPOCTBIX M CJOXHBIX BemecTB Koiekuusi CTEKISHHOW XuMHU4ecKod mnocyasl.Komnekuus
MaTepUajloB M U3MEJIHA Ha OCHOBE allOMHHUA. B3anmoneiicTBue Mmpamopa C KHUCIOTOH M
IIOMYTHEHHE U3BECTKOBOU BOJBI.

JlabopaTopHubie onbIThl.1.CpaBHEHHE CBOMCTB TBEPIABIX KPUCTAUIMYECKUX BEILIECTB U
pacTBOopoB.2.CpaBHEHUE CKOPOCTH MCIIAPEHUSI BOABI, OJEKOJIOHA U HTWJIOBOIO CIIHpPTa C
¢buIbTpOBaNIbHON Oymaru.

Tema 1. AToMbl XuMHUYecKHX 3j1eMeHTOB (10 u)
ATOMBI Kak (opma CyNIECTBOBAHHS XHMHUYECKHX 3JIeMEHTOB. OCHOBHBIC CBEICHUS O
CTPOCHUU aTOMOB. JloKa3aTelnbCTBa CIIOKHOCTH CTpoeHHs artomoB. OmbiTel Pesepdopna.
[TnaHeTapHast MOJIEeIb CTPOCHHS aTOMA.



CoctaB aTOMHBIX fAJiep: TMPOTOHBI W HEUTpoHB. OTHOCHUTENbHAs aTOMHasi Macca.
BzaumocBs3p noHsaTHi

«MPOTOHY, KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAsI Maccay.

3meHeHue uyuciaa MPOTOHOB B SApe aroMa - OOpa30BaHME HOBBIX XHMHUUYECKHUX
3JIEMEHTOB.

N3menenue yucna HEUTPOHOB B siipe aTroMa - oOpa3zoBaHue H30TONOB. COBpEeMEHHOE
OTIpeIeTICHUE TTOHITHS «XUMUYECKUMA dJIEMEHT». M30TOMBI Kak pa3HOBHUIHOCTHA aTOMOB OJTHOTO
XHMHYECKOT0 JIEMEHTA.

OnekTpoHbl. CTpOoeHHE ANEKTPOHHBIX YPOBHEM aTOMOB XMMHYECKUX 3JIEMEHTOB MAaJIbIX
nepuooB nepuoanveckor cucrembl . WM. MenaeneeBa. IloHsitTue 0O 3aBEpUIEHHOM U
HE3aBEPIICHHOM 3JIEKTPOHHOM CJIO€ (SHEPreTHUYECKOM YPOBHE).

Ilepuoguueckass cucrema xumMuueckux sieMeHToB [[. M. MeHneneeBa u cTpoeHuUE
aTOMOB: (DM3WYECKUA CMBICI TOPSAJIKOBOTO HOMEpa »dJEMEHTa, HOMepa TpYyIIbl, HOMepa
MepuoJa.

N3meHeHne yucia 3JeKTPOHOB Ha BHEIIIHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
3JIeMeHTa - O0pa30BaHUE TOJOKUTEIBHBIX W OTPUIATEIBLHBIX HOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMH METAJJIOB U HeMETAJIOB. [[prunHbI U3MEHEHUS METAJUTMYECKUX U HEMETAJITMYECKUX
CBOMCTB B MIEpUOJIaX U IPYyIIIaX.

O6pa3oBanue OuHapHbIX coequHeHuil. [loHaTue 06 noHHOM cBs3u. CxeMbl 00pa30BaHU
WOHHOH CBs3U. B3auMozeiicTBre aTOMOB XUMUYECKUX JIEMEHTOB-HEMETANIOB MEXIy CO00M -
o0pa3oBaHUE IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBaneHTHas HENMoIspHas XUMUYecKas
CBS3b.

DNEKTPOHHBIEC U CTPYKTYpPHBIC (DOPMYIIBI.

BzaumopeiicTBue aToMOB XHMHUYECKHMX JJIEMEHTOB-HEMETAIJIOB MeXay coboi -
oOpa3zoBaHue OWHAPHBIX COEAMHEHUH HEMETaNIOB. OJIEKTPOOTPUIATENbHOCTh. [loHsATHE O
KOBQJICHTHOW TOJISIPHOM CBsi3u. [IOHATHE O BaJICHTHOCTH KaK CBOMCTBE aTOMOB OOpa3OBHIBATH
KOBWJICHTHbIE xuMmMudeckue cBs3u. CocrtaBinenue QopMysn OWHApHBIX COCIWHEHUU I10
BAJICHTHOCTH.

BzaumopeiicTBue aTOMOB XMMHYECKHMX DJIEMEHTOB-METAUIOB MEXIy co0oil -
00pa3oBaHUEe METAUTMYECKUX KPUCTAIOB. [IoOHATHE O METAJITMYECKOM CBS3H.

JdemoncTpauuu. Mojienn aToOMOB XMMHUYECKHX 3JE€MEHTOB. [lepuoamyeckas cucrema
XUMHYECKHX 31eMeHToB JI. 1. MeHneneena.

JlabopaTopHble onbIThbl. 3.MonaenupoBaHUE NPUHLMIA JAEUCTBUH CKAHHUPYIOLIETO
MUKpockomna.4.M3rotopienue Mojeneid OWHApHBIX coeauHeHui.S.3roronenue mojenu,
WUTIOCTPUPYIOIIECH CBOKMCTBA METAJNIMYECKOUN CBA3H.

Tema 2. IIpoctbie BemecTsa (7 u)

[lonoxxeHne MeTAJJIOB W HEMETAIOB B MEPUOJUYECKONM CHUCTEME XHMMHUYECKHUX
aneMmeHToB /1. 1. MenneneeBa. Baxxnenne npocTbie BEMIECTBA - METAJLIBL: JKEJIE30, aJTFOMUHUM,
KalbIUi, MarHui, HaTpuii, kanuit. O0mme Gpusndeckre CBONCTBA METAILIOB.

Baxkneiiimue mpocTeie BellecTBa - HEMETAJUIbl, OOpa30BaHHBIE aTOMaMH KHCIOpPO.a,
BOJIOpO/1a, a30Ta, cepbl, pochopa, yriepoaa.Monekysbl IPOCTHIX BEIIECTB-HEMETAIIOB-
BOJIOPOAA,KHUCIOPO/1a,a30Ta,ranoreHoB. OTHOCUTENbHAS MOJIEKYJIIpHas Macca.

CnocoOHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB K OOPa30BaHHUIO HECKOJBKHX IPOCTHIX
BCIIECTB - QJUIOTPONUsA. AJUIOTpornHbIle Moaudukanuu Kuciaopoaa, ¢ochopa U 0JIOBA.
Merannuyeckue U HEeMETaJUIMYeCKUE CBOMCTBA MPOCTHIX BElECTB. OTHOCUTEIBHOCTh JEJICHUS
MPOCTHIX BEUIECTB HA METAJIIbl U HEMETAJUIBI.



Uwucno ABoranpo. KommuecTo BemecTBa. Mok, Monsipaast Mmacca. MomsipHbIi 00beM
ra3006pa3HHx BCIICCTB. KpaTHBIC CAMHHUIBI KOJIMYCCTBA BEIICCTBA — MUJIJIMMOJIb U KHUJIOMOJIb,
MUJUTUMOJIIPHAs U KUJIOMOJISIPHAsI MacChl BEILIECTBA, MUJUTUMOJIIPHBIN M KUJIOMOJISIPHBIN
00BEMBI TA3000Pa3HBIX BEIIECTB. PacueTsl ¢ MCTIOIB30BaHUEM MOHSATHI «KOJIHMYECTBO

BEIIECTBA», «MOJSIPHAs Maccay, «MOJIPHBIA OOBEM Ta30B», «IOCTOSHHAs ABOTaapoy.
PacueTrHble 3agaun. 1. Boruncienue MoOIsipHON Macchl BEIECTB IO XUMUYECKUM
¢dopmynam. 2. PacueTsl ¢ HCHOJIB30BAaHUEM TMOHATHH «KOJMYECTBO BEILECTBA», «MOJISpHAs

Maccay, «MOJISIPHBIN 00beM ra30oB», «IIOCTOSIHHAS ABOTaIPO.

Jemoncrpanuu. Ilomyuenne o3ona. OOpasubl 0enoro u ceporo ojoBa, 0enoro u
KpacHoro ¢ochopa.HekoTopbie MeTasIbl 1 HEMETAIUIbI KOJIMYECTBOM BeecTBa 1 Mosib. Monenb
MOJISIPHOTO 00beMa ra3000pa3HbIX BELIECTB.

JlabopatopHble onbIThI. 6.03HAKOMJIEHUE C KOJJIEKIUSIMU METaJIOB.

7. O3HaKOMJICHHE C KOJUIEKIIMSIMH HEMETAIJIOB.

Tema 3 . CoequHeHHsI XUMHYECKHX 3J1eMeHTOB (15uacos)

Crenenb okucineHusi. CpaBHEHME CTENEHM OKHUCIEHUS M BaJleHTHOCTH. OnpeneneHue
CTETNIEHH OKHCIICHHUS 3JIEMEHTOB MO0 XUMHUYecKoi dopmyne coenunenus. CoctaBieHue Gopmym
OMHAPHBIX COCTUHEHHI, OO CTOCO0 MX HA3bIBAHUS.

bunapHble coeUHEHUS METAJUIOB U HEMETAJUIOB: OKCHU/IbI, XJIOPHUIBI, CYIb(OUIbI U AP.
Cocrasnenue ux Gopmyit.

bunapHbIe coeIlMHEHNS HEMETAIUIOB: OKCU/IBI, JIETYYHE BOJOPOIHBIE COEAUHEHMS, UX
coctas. [IpencraBuTtenn oKCUAOB: BOJA, YIIEKUCIBIN Ta3 U HeraleHas u3BecTs. [IpeacraBurenn
JETYYUX BOJOPOJIHBIX COEUHEHUN: XJIOPOBOIOPOJ U aMMHUAK.

OcHoBaHMsI, UX COCTaB W Ha3BaHMsi. PacTBOpUMOCTH OCHOBaHWII B Boje. Tabmuia
PacTBOPUMOCTH TMAPOKCUIOB U cosiel B Boze. [IpencraBurenu menodeil: ruApOKCHIBI HATPUS,
Kaiust U Kaiplus. [loHsiTue O KadecTBeHHBIX peakuusx. MHaukatopel. M3MeHeHHE OKpacku
WHAMKATOPOB B IeaoyHOU cpene. Kucnorel, ux coctaB u Ha3zBaHusd. Kiaccuduxarusi KHCIOT.
[IpencraBuTenu KUCIOT: cepHasi, coyisiHasd U a30THad. [loHATHE O IKane KUCIOTHOCTH —IlIKaja-
pH. I3MeHeHne OKpacky HHIMKATOPOB B KUCIOTHOU CpeIe.

Conu kak NMpou3BOJHBIE KUCIOT U OCHOBaHMU. X cocTaB u Ha3zBaHus. PacTBopuMOCTb
cozeii B Boze. [IpencraBurenu coneil: XJopua HaTpusi, kKapOoHaT U GochaT KabIusl.

Amop(hHBIE U KpUCTANTNYECKUE BEIIECTRA.

MexMONeKyIapHble B3aUMOJIEUCTBUS. THUMBl KPUCTAUIMUECKUX PEUIETOK: HOHHAs,
aTOMHas, MOJIEKYJSIpHAas M MeETajulMyecKas. 3aBUCUMOCTb CBOMCTB BELIECTB OT THUIIOB
KPUCTAJUIMYECKUX PEIIETOK. BemecTBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOEHHUS. 3aKOH
MIOCTOSIHCTBA COCTaBa JJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

UYucteie BemiecTBa M cMecH. llpuMepsl XKUAKUX, TBEPABIX M Tra3000pa3HbIX CMeEcEH.
CBoiicTBa 4HCTBHIX BellecTB M cMeceil. MIx coctaB. MaccoBast U1 o0ObeMHAsT TOJIM KOMIIOHEHTA
cMmecu. PacueTsl, CBSI3aHHBIE C UCIIOJB30BAaHUEM TIOHATHUS JOJIS.

Pacuernble 3agaum. 1. Pacuer maccoBoil M 0OBEMHOM M0J€H KOMIIOHEHTOB CMECH
BemecTB. 2. BpluncieHue MaccoBOW JIOMM BEIIECTBA B pPacTBOpE IO HM3BECTHOM Macce
pPacTBOPEHHOI'0 BEILECTBA M Macce pacTBopuTend. 3. BblumciieHHe Maccel pacTBOPSIEMOTO
BELIECTBA U PACTBOPUTEISI, HEOOXOAUMBIX ISl IPUTOTOBJIEHUS ONPEEIIEHHON Macchl pacTBOpa
C U3BECTHOM MacCOBOM J0JIEN pACTBOPEHHOTO BELIECTBA.

Jdemonctpanuu. OOpa3npl OKCHUAOB, KHCIOT, OCHOBaHMM U coneil. Mopgenu
KPUCTAJUTMYECKUX PEIIETOK XJIOpHaa HaTpusi, aimasa, okcuaa yriaepoga (IV). Kucmorno-



LIEJI0YHBIE UHAUKATOPHI, U3MEHEHUE OKPACKU B PAa3JIMYHBIXCPEaX.. YHUBEPCAIbHbIM UHIAUKATOP
U U3MEHEHUE €ro OKPaCKH B Pa3IMYHBIX Cpeaax.
JlabopaTopHbie onbIThI. 8.O3HaKOMIIEHHE C KOJUIEKIUSAMU OKCHJIIOB. 9. 03HAKOMJIEHUE

10co cBoiictBamu ammuaka. 10.KauectBeHnble peakiiuu Ha yriekucibii ra3. 1 1.0npenenenne pH
PacTBOPOB KUCIOTHL. 11eJ04YH 1 BoAbl. 12.0npenenenue pH pacTBOpOB TMMOHHOTO U SI0JIOYHOTO
COKOB Ha cpe3e T10/10B. 1 3.03HaKoMIIeHUE C KOJIEKIUSIMU colieid. 14 O3HaKOMJIEHUE C
KOJUIEKIIMEH BEUIECTB C Pa3HBIM TUIIOM KPUCTAJNIMYECKON pemieTku. M3roroBinenue Moaenew,
KPUCTAJUTMYECKUX pemeTok. 15. O3HakoMIIeHHe ¢ 00pa3iaMu TOPHOM MOPOIBI.

Tema 4. U3meHnenus, npoucxoasinue ¢ semecrsamu (17u)

[lonsiTHE sIBIIEHUI KaK U3MEHEHUI, IPOUCXOISIINX C BEIECTBAMH.

SIBneHusA, CBA3aHHBIE C H3MEHEHHMEM KPUCTAJUIMYECKOTO CTPOEHHUS BEIIECTBA IIPU
IIOCTOSIHHOM €r0 cocTaBe, (pu3nueckue sipneHus. Gu3nueckue sBICHUs B XUMHUU: TUCTHIUISLINSA,
KpHUCTaJIN3alus, BEITAPUBAHUE U BO3TOHKA BEIIECTB, LEHTPUDYTMPOBAHUE.

SIBneHus, cBsA3aHHBIE C HW3MEHEHHUEM COCTaBa BELIECTBA, - XMMHMUYECKHE PEAKLMH.
Ilpu3Haku w© yciaoBHUA MpPOTEKaHWsT XuUMHUYecKux peakiuil. Ilonstme 006 5K30- u
SHAOTEPMHUUYECKHUX peakUusAX. Peaknnum TropeHns Kak YacTHBIM Cllydall JK30TEepMUYECKUX
peakuuii, NpOTEKaIOUINX C BBIJEICHUEM CBETA.

3aKOH COXPAaHEHHS MAacChl BELIECTB. XMMHUECKHE YPABHEHMs. 3HAUEHHE WHAECKCOB U
koa¢pdunrenToB. CocTaBieHNe YpaBHEHUNH XUMUYECKUX PEaKIIUM.

PacueTsl mo xummuueckuM ypaBHEHUSM. PelieHue 3ajady Ha HaX0XKJIEHUE KOJIMYECTBA
BEIIECTBA, MACChl WJIM 00beMa MPOIYKTa PEaKLUU [0 KOJIUYECTBY BELIECTBA, MACCE WIH 00bEMY
HCXOJHOIO BellecTBa. PacyeTsl ¢ MCIIOJIBb30BaHUEM MTOHATHUS «H0JISD», KOI1a HCXOJHOE BEIIECTBO
JJAHO B BUJIE pacTBOpPA C 3aJlaHHOM MACCOBOM JI0JI€H PAaCTBOPEHHOTO BEIECTBA WIM CONEPKUT
ONPEAECICHHYIO JOJIIO TPUMECEH.

Peakuuu paznoxenus. [IoHsTHE 0 CKOPOCTH XMMHUYECKUX peakiuil. KaranuzaTopsl.
®epMmeHThl. Peakunn coennuenus. KatamTuieckue U HEKaTaIUTHUECKHAE PEAKIIUH.

Obpatumble 1 HEOOpPATUMBbIE PEAKIINH.

Peakuuu 3amereHus. DNEKTPOXUMHUYECKUH sl HAIPSYKEHUI METAJUIOB, €T0
HCII0JIb30BaHUE AJIs TPOrHO3MPOBAHMS BO3MOXKHOCTH MPOTEKAHUS PEAKIIMA MEX1y METAJUIAMU
U pacTBOpaMH KHUCJIOT. Peakiy BHITECHEHHS OJHUX METAJIJIOB U3 PACTBOPOB UX COJEH IpYrUMHU
MeTaJlJIaMu.

Peakuun obmena. Peakuuu HeWTpanmuzanmu. YcCiaoBUs NPOTEKAHUS peakuuii oOMeHa B
pacTBopax /10 KOHLA. THIBI XUMUYECKUX PeaKkUUi (IO MPHU3HAKY «YHUCIO U COCTAB MCXOJHBIX
BELIECTB M MPOJAYKTOB pEaklUM») Ha MpUMEpe CBOMCTB BoJbl. Peakius pa3ioxeHus -
JJIEKTPOJIN3 BOABL. Peakunn coetnHeHUs

- B3aUMOJIEUCTBHE BOJBI C OKCHJIAMU METAJJIOB M HEMETAIIOB. [IoHATHE «TUAPOKCUIBD.
Peakuumu 3amemieHuss - B3aMMOAEWCTBHE BOABI C IIEJOYHBIMH U UIEJIIOYHO3EMEJIbHBIMU
MeTautlamMu. Peakiuu oOmeHa (Ha mnpuMmepe THIpoiM3a Cylbpuaa aJloMUHHS U KapOuzaa
KaJIbIIH ).

Pacyernble 3agauu. 1. BpluncieHune no XUMUYECKMM YpaBHEHHSM MAacChl WU
KOJIMYECTBA BEILECTBA 110 U3BECTHOM Macce WIN KOJIMYECTBY BEIIECTBA OJHOI0 U3 BCTYMAIOIIMX
B pEaKlMIO BEIIECTB WM MPOAYKTOB peakuuu. 2. Boruncienue Macchl (KOJIMUECTBa BEIIECTBA,
o0beMa) MPOJYKTa pEaKIUH, €CIM M3BECTHA Macca MCXOJHOIO BEIIECTBA, COAEPIKAIIETO
OTpeNieIeHHYI0 00 npuMeceil. 3. BpruncineHnne macchl (KOJMYECTBa BeIIECTBA, 0ObeMa)
IIPOJYKTa peakLuy, €CJIM U3BECTHA Macca pacTBOpa M MaccoBasi A0JIsl pACTBOPEHHOTIO BEILECTBA.

HemoncTrpanuu. Ilpumepbl d¢usudeckux siBjenuid. 1.IlraBnenne mnapaduna.2.
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Bosronka iona unu Oen3oitHON KucnoThl. 3.PactBopenue oxpameHHbix coneit. 4.Jluddysus
JYIIACTHIX BEUIECTB C TOPSIICH JaMouky HakaiuBaHus. [IpuMepbl XUMHYECKUX SIBJICHUI: a)
ropeHue MarHus; 0) B3aMMOICHCTBUE COJITHOM KUCIOTHI C MPaMOPOM UJTH MEJIOM; B) MOJYYECHHE
ruapokcuaa Meau (I); r) pacTBopeHHe TMOMYYEHHOTO THIPOKCHIA B KHCIOTax; [)
B3aumojeiictue okcuma menu (II) ¢ cepHoil KHCIOTOW mpu HArpeBaHUM; €) pas3lIoKEeHHE
MepMaHraHaTa Kajuus; k) B3aUMOJEHCTBHE Pa30aBIICHHBIX KHUCIOT ¢ MeTalamu. PasnokeHue
MepOKCHJIa BOJOPOA MOMOIIBIO0 JUOKCH/IA MapraHila U KaTaja3bl KapToQes Ui MOPKOBH.
JlabopaTopHble onbIThI. 16.IlpokanuBanue Meau B IUIAMEHU CIIUPTOBKH MJIM TOPEITKH.

17. 3amemienue mean B pactBope xjopunaa meau (I1) sxkenezom.

Tema 5. PacrBopenne. PacTBopbl. CBoiicTBa pacTBOpoB dJieKTpoanTo(14

y) PacTBopenue Kak pU3UKO-XUMU4eckuid porecc. [lonstue o runparax u
Kpuctayioruaparax. Pacteopumocts. KprBble pacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH
PacTBOPUMOCTH TBEP/IBIX BEIIECTB OT TeMIepaTypsl.. HachllieHHbIE, HEHACHIIICHHbIE U
MIEPECHIIICHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB ISl IPUPOJIBI U CENBCKOTO X035 MCTBA.

[MonsiTue 00 AIIEKTPOIUTUYECKONW TUCCOLNMALUU. DIEKTPOIUTHI W HEIICKTPOIUTHL
MexaHu3M AUCCOLMALMK DJIEKTPOIUTOB C PA3JIMUYHBIM THUIOM XHMHUYECKOH CBs3u. CTerneHb
ANEKTPONIUTHIECKON qucconnanvi. CUIbHbIE U c1a0ble IEeKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPHH JICKTPOIUTHUECKON auccounanuu. MloHHble ypaBHEHUs
peakiuii. YCIoBUS MPOTEKAHMsI peakiuu oOMEHa MEXIy JJICKTPOJIUTAMHU JI0 KOHIIA B CBETE
HMOHHBIX IIPEACTaBICHUMN.

Knaccugukanust HOHOB U UX CBOMCTBA.

Kucnotel, ux xmaccuduranms. J(ucconmanus KUCIOT U UX CBOWCTBA B CBETEC TEOPUU
BJIEKTPOJIUTUYECKON Auccouranuu. MONEKYISpHbIE U WOHHBIC YPAaBHEHUS PEAKLIUM KHCIIOT.
B3aumopeiicTBue KUCIOT ¢ MeTajylaMu. OJIEKTPOXMMHUYECKUI psJ] HANpPSHKEHUH METaJJIOB.
B3anmonaeicTBue KUCIOT C METAJUIAMUM M OKCHUIAMH METaJUIOB. B3auMOJEWCTBUE KHUCIOT €
OCHOBaHUSIMHU - peakuus HelTpanuzanuu. BzanmonencTBre KUcaot ¢ coisiMu. Mcnonb3oBaHue
TaOJIUIIBI PACTBOPUMOCTH JJI XapaKTEPUCTUKH XUMUIECKUX CBOMCTB KUCIOT.

OcHoBanust, ux kiaccupukanus. Jlucconmuanus OCHOBAaHWUM M HMX CBOWCTBA B CBETE
TEOPUU DJIEKTPOJUTHUYECKOM JuccolManuu. B3aumMoaeicTBUE OCHOBAHMM C KHUCJIOTaMHU,
KHCIIOTHBIMH  OKCHJaMH ¥ CONsIMU. Mcrmonb3oBaHWE TaONHIBI  PACTBOPUMOCTH  JUIS
XapaKTEPUCTUKU XMMHUYECKUX CBOMCTB OCHOBaHMU. Pa3noxeHue HepacTBOPUMBIX OCHOBAHMM
npu HarpeBanuu. Conu, ux kinaccudukamnus U guccouuanus B cBete TO/]. pa3nuyHbIX THIOB
cosieil. CBOMCTBa COJIeil B CBETE€ TEOPUHU SJIEKTPOIUTHUECKON aucconuanuu. B3zaumoneiictue
COJIEH ¢ METaJIaMU, YCIIOBUS MMPOTEKaHUA 3TUX peakiuil. B3anMoeiicTBre CoJieil ¢ KUCIOTaMH,
OCHOBaHUSIMU M coyisiMH. lcnosnp3oBaHue TaOnMIbI PACTBOPUMOCTU MJII XapaKTEPUCTUKU
XUMHYECKHUX CBOMCTB COJIEH.

O06o06menne cBeeHuit 06 OKCHIaX, UX KIacCU(UKAIIIN U XUMUYECKHUX CBOMCTBAX.

['eneTnyeckue psiibl METAUIOB M HEMETAJUIOB. [ 'eHeTUecKas CBS3b MEXKIy KJIaCCaMU
HEOPraHUYECKUX BEILIECTB

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

OnpenesneHre CTENEHU OKHUCIEHHUS IS 3JIE€MEHTOB, OOpa3yIOIIMX BEIleCTBAa Pa3HBIX
knaccoB. Peakimm monHoro ooMena u OBP. OxuciauTelh U BOCCTaHOBHTENL, OKHCIEHUE U
BOCCTaHOBJICHHE.

Peaknuu nOHHOTO OOMEHA M OKUCTUTENbHO-BOCCTAHOBUTENbHBIE peakinu. CocTaBiIeHHE
YpaBHEHUHN OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM JIEKTPOHHOTO OasiaHca.
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CBoiicTBa NpOCTBIX BEIIECTB - METAJJIOB M HEMETAJUIOB, KUCIOT M COJEH B CBETE
IpeACTaBICHUNA 00 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MpOLIEccaXx.

JemoncTpanun. lMcnblTaHue BEIIECTB M HUX PacTBOPOB Ha DIIEKTPONPOBOJHOCTS.
3aBUCHUMOCTD 3JIEKTPOIIPOBOAHOCTH YKCYCHOM KHCIJIOTBI OT KOHIEHTpauuu. B3aumoneiicteue
LIMHKA C CEPOH, COIIHOM KucnoTou, xaopugom Meau (II). 'openne maruus.

JlaGopaTopHble onbIThl. 18. Peakunu, xapakTepHble Al paCTBOPOB KHUCIOT (CONSTHOU
wi cepHoit). 19. TlomyueHne u CBOWCTBA HEPACTBOPHMOIO OCHOBAHMS,HANPUMEp T'HMIIPOKCHAA
meau (II). 20.B3aumoneiicTBuepacTBOPOB XJIOpUAa HATpUsi U HUTpaTa cepebpa. 21. Peakium,
XapakTepHble [UIs pacTBOPOB IejIo4Yel (ITMIPOKCHUAOB HATpusi WM Kamusi). 22. Peakuuu,
XapakTepHble JUIsl pacTBOpPoB cousiel (Hampumep, ans xuopuga menu (II)). 23. Peakuum,
XapaKTepHble JJIsi OCHOBHBIX OKCHUIOB (Hampumep, Uil OKcujaa Kaiuplus). 24. Peakuuw,
XapaKTepHBbIE AJIs1 KUCIOTHBIX OKCUAOB (HallpuMep, AJIs YIJIEKUCIIOTo ra3a).

HTorosoe IMOBTOPE€HHUE, JIEMOHCTPAIUA JITUIHBIX JOCTHKEHHUI Yuyamuxcd 3a Kypc 8 kimacca
(59)

OcHoBHOe coiepkaHue Kypca
9-ii ka1ace

Beenenue. O01mas xapakTepuCTHKA XUMUYECKHUX 3JIEMEHTOB U XMMUYECKUX
peaxkuuii.
IMepunoanyeckuii 3axon u [lepuoanyeckas cucreMa XMuMHYECKHUX 3J1eMeHTOB /1.
N. MenpaeneeBa (7 1)

XapaKTepucTuKa 3JIEMEeHTa 10 €ro MoJIokeHuIo B [leproanyeckoit cucreMe XuMUIeCKIX
anemenToB /1. 1. MenneneeBa. CBolicTBa OKCUAOB, KHCJIOT, OCHOBAHUN U COJIEH B CBETE TEOPUU
3JIEKTPOJIUTUYECKON JUCCOIMAIMU M OKHCIICHHUs-BocCTaHOBIICHUs. [loHsATHE O TEepexXOoaHBIX
anemeHnTax. AMdorepHocTh. ['eHeTHUECKUH psil IEpeX0HOTO eMeHTa. [lepuoanyeckuii 3aKoH
u llepuoamueckas cucrtema xumuueckux »diemeHToB J[. WM. MenaeneeBa. Xumudeckas
OpraHu3aIys >KMBOM M HEKUBOM MPUPObI. XUMUYECKUH COCTaB sipa, MAHTUU U 3€MHOM KOpBI.
XUMHYECKUE OJJIEMEHThl B KJIETKAaX JKUBBIX OpPraHU3MOB. Makpo- W MHKPOIJIEMEHTHI.
OO6o01IeHne CBEICHUI O XMMHUYECKHUX peaknusax. Kiaccupukanus XUMHUYECKUX PEaKIuil 110
pa3IMYHBIM TPU3HAKAM: «YHUCIO U COCTAaB pEarupyroumx H O0O0pa3yroIIMXcsl BELIECTBY,
«rernoBoit  ddexT», «HampaBlICHUE», «U3MECHEHHE CTCTICHEW OKUCJICHHS JJIEMEHTOB,
00pa3yIuX pearupyrolirue BeuiecTBay, «haszay, «MCrolib30BaHue Katainu3atopay. [lonstue

0 CKOPOCTH XMMHUYECKOM peakiuu. @akTopbl, BIUSIIONIME HA CKOPOCTh XUMUYECKUX
peakmuii. Katanuzarops! n karanus. UHTHOUTOpEl. AHTHOKCHIAHTHI.

JdemoncTpanum.

Paznuunbpie ¢popmbr Tabmunel . . MenneneeBa. Monenu atoMoB 35ieMeHTOB 1—3-T0
nepuosoB. Mozenb CTpOeHHsS 3eMHOro mapa (MomepedHbii pas3pes). 3aBUCHUMOCTh CKOPOCTH
XUMUYECKOW pEeakIuu OT TMPUPOJBI PEArupylIIMX BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMUYECKONW pEeaKIMU OT KOHILEHTPALUM PEarupyroliuxX BEHIECTB. 3aBUCHUMOCTh CKOPOCTH
XUMUYECKOM pPEaKUMd OT IUIOIIAJU CONPUKOCHOBEHHUS PEArupyroIIMX BeIIECTB («KUISALIUN
CJIOi»). 3aBUCUMOCTh CKOPOCTH XHMMHYECKON peakluu OT TEeMIEPaTypbl pearupyromux
BEIIECTB. ['OMOr€HHBIHI M  TETEPOreHHbIA  Kartaiu3bl. DEpMEHTAaTUBHBIM  KaTalaus.
HNurubuposanue.

JlabopaTopHble ONBITHI.
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1. Tlonydyenue ruapokcuia IMHKAa U HUCCIIEJOBAHME €ro CBOMCTB. 2.MonenupoBaHue
nocrpoenus Ilepuoguueckoil cucrembl xumudeckux aeMmeHtoB Jl. M. Menpgeneesa. 3.
3amernieHue xkenezoM Menu B pactBope cynbdara meau (II). 4. 3aBUCHMOCTB CKOPOCTH
XUMUYECKOM peakUMH OT MPUPOAbl pPEarupyrolldx BELIECTB Ha IMpPUMEpPE B3aUMOACHCTBUSA
KHCJIOT ¢ METaJIJIaMHU.

o. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEaKIIMU OT KOHLEHTPALUU Pearupyronmx
BEIIECTB HA MPUMEPE B3aUMOJCUCTBUA IIMHKA C COJITHOM KUCIOTOM pa3InyHON KOHIIEHTPAIIUH.

6. 3aBUCUMOCTh CKOPOCTH XMMHYECKOM pEeakIMH OT IUIOMIAJH CONPUKOCHOBEHUS
pearupyromux BemecTB. 7. MoJenupoBaHUE «KUIIAIIETO CJO0s». 8. 3aBUCHUMOCTb CKOPOCTH
XMMHUYECKON peakliy OT TeMIIEpaTyphbl pearupyrolx BEIIECTB Ha MpHUMEpPE B3auMOJEHUCTBUS
okcuaa Meau (II) ¢ pactBopoMm cepHOIl KHCIIOTBHI pa3inyHOW Temmeparyphl. 9. Pasznoxenue
MEePOKCHIa BOAOPOIa ¢ ToMoInbio okcuaa mapranna (IV) u karanassl. 10. OGHapyxeHue

KaTana3bl B HEKOTOPBIX MUIIEBBIX Ipoaykrax. 11. MHruGupoBanue B3aUMOJEHCTBHS KHUCIIOT C
MeTaJlJIaMU YPOTPOITUHOM.

Tema 1. Metasuibl (15 4)

[lonoxenne wmeramwioB B llepuogudeckoil cucremMe XUMUYECKHX dieMeHToB [[. .
MenneneeBa. Metannuueckas KpUCTaNIMUECKasi pEeUIETKa U METAJUIMYECKas XUMHUUECKas CBS3b.
O6mue ¢duzmueckne cpoiicTBa MeTaiioB. CIUlaBbl, MX CBOWCTBA W 3HAaUYCHHE. XUMUYECKUE
CBOMCTBa METAJJIOB KAaK BOCCTAHOBUTENEH, a TakkKe B CBETE UX IOJOXKEHHUS B
INEKTPOXUMUYECKOM DPsIIy HampspKeHUH MeTtamnioB. Koppo3us MeTannoB U crocoObl OOpHObBI ¢
Hell. Metasbl B mpupoze. O01iue crnocoObl UX MOTyUeHUSI.

O0masi XapakTepUCTHKA NIEJOYHBIX MeTa/LIoB. Mertamnsl B mpupone. OOmiue
crocoOsl ux monydeHus. Ctpoenue atomoB. lllenounbie MeTamibl — MPOCThIE BEIIECTBA.
Baxkneiiimue coeuHeHHs MIETOYHBIX METANIOB — OKCHUbI, THAPOKCUIBI U CONU (XJIOPUIIBI,
KapOoOHaThl, CyiabGaThl, HUTPAThl), WX CBOWCTBA M MPHUMEHEHHE B HAPOJHOM XO3SKCTBE.
Kanuitasie ynodpenus.

OO0mas xapakTepuCcTHKA 3JIEMEHTOB IJIaBpHO# noarpynnsl I rpynner.

Ctpoenne atomoB. [l[enoyHo3eMeNbHBIE METAILIBI — MPOCThIE BellecTBa. BaxHelime
COCJIMHEHUS IIEJIOYHO3EMENIbHBIX METAUIOB — OKCHJbI, THAPOKCHUABI U COJU (XJIOPHIIBI,
KapOOHaThl, HUTpATHI, Cyiabdartel, (ocdaTel), UX CBOWCTBA W NPUMECHEHHE B HAPOIHOM
XO35MCTBE.

AJTIOMUHHUIA.

Ctpoenue artoma, (uU3MUECKHUE U XHUMHUYECKHME CBOMCTBA MPOCTOTO BEIIECTBA.
CoennHeHUs aTIOMUHUS — OKCHUJ U TUIAPOKCUI, WX aM(OTepHbIi Xapakrep. BaxkHelime conu
antoMuHus. [I[puMeHeHne amOMUHUS U €r0 COEANHEHUN.

Keueso.

Crpoenue artoma, (QU3MYECKHME W XUMHUYECKME CBOMCTBA TMIPOCTOTO  BEIIECTBA.
I'enetnueckue panpl Fe+2 u Fe+3 .

Baxneiiimue conu xeneza. 3Hau€HUE jKelie3a W €ro COEIUWHEHWM Il TpUpOAbl U
HapOJIHOIO XO351CTBA.

JdemoHcTpauuu.

OOpa3npl  MIEJTOYHBIX U IIENIOYHO3EMENbHBIX  MeTaiioB. (OO0pasmbl  CIIaBOB.
B3aumopeicTBue HaTpus, JIMTHS U KaiabUus ¢ BOAOM. B3aumopencTBUE HATpUS U MarHus ¢
KucinopoaoM. BzaumoneiictBrue metamioB ¢ HemeTamnamu. [lomyuenue rugpokcunos xenesa (1I)
u (11).

JlabopaTopHble ONBITHI.
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12. BzaummopeicTBHE PacTBOPOB KHCIIOT M coJieit ¢ MeTayutaMu. 13. O3HaKoMIIeHHE C
pylaMmu jKemesa.

14. OkxpamuBaHMe IUIAMEHH COJIIMU ILEIOYHBIX MeTaloB. 15. Bzaumonelictaue
Kanpus ¢ Bojoil. 16.ITomyuenue rugpokcria Kaiablys U UCCIEI0BaHUE €0 CBOMCTB.

17. TlomydyeHnue THIpPOKCHAA QJIIOMHHMS U HCCIEJOBAHME €ro CBOWCTB. 18.
BiaumopeiicTBue xenes3a ¢ constHoi kuciotoi. 19. [lonydyenne ruapoxcuaos xenesa (I1) u (1I1)
Y U3yYEHHE UX CBOMCTB.

Tema 2. IIpakTukymMm 1. CBolicTBa MeTAJUI0B U X COeAUHEHHUIT (2 1)

1. OcymecTBieHrne NENOYKH XUMHUYECKUX TpeBpamieHuit. 2. [lonydenne m cBoiicTBa
COEIMHEHUI MeTaJuIoB. 3. PerieHne sKcriepuMEHTaIbHbIX 3a/1a4 Ha paclio3HaBaHUE U

HOJIy4YEHUE COSUHEHUIM METaIOB.

Tema 3. Hemerauinl (23 4)

OOmass xapakTepucTUKa HEMeTaJuloB: TmosioxkeHue B Ilepuoanueckoit cucreme
XUMUYECKHX 3JIeMeHTOoB /I, . Memnneneena,0c00€HHOCTH CTPOEHUSA aTOMOB,
anekTpooTpunatenbHocth (D0) kKak  Mepa

«HEeMeTaIngHoCcTHY, pan 0. Kpucrtaninueckoe CTpoeHHME HEMETANIOB — TPOCTBIX
BemiecTB. Amnorponus. Pusnueckue  CBONCTBa HeMeTauioB. OTHOCUTENBHOCTh — MOHSTHI
«meram» U «HeMetaupy. Bomopoa. Ilonoxenue Bomopoma B Ilepronnueckoi cucreme
xumuyeckux snemeHToB [I. M. MenneneeBa. CtpoeHue aromMa u MoJieKyilbl. Duznueckue u
XMMHUYECKHE CBOMCTBA BOJOPO/IA, €r0 MOJYYEHHE U IPUMEHEHUE.

Boxaa.

Crpoenue monekynbl. BogoponHas xumuueckast cBa3b. Puznyeckue CBOMCTBA BOABI.
Anomanuu cBoiicTB Bonbl. ['uapodunbHbie u ruapodoOHbIe BemecTBa. XUMUYECKHE CBOICTBA
Bozbl. KpyroBopor Boabl B mpupone. BomooumcTka. Asparnust BoAbl. BBITOBBIE (DMIBTPHI.
MunepanpHble Bojbl. JucTiimmpoBaHHas BoJa, €€ MOJIy4eHUE U IIPUMEHEHNE.

O0mas xapaKTepuCcTHKA raJOreHoB.

Crpoenne aromoB. IIpocTbie BemiecTBa M OCHOBHBIE COEAMHEHMS TaJOI€HOB, HX
CBOMCTBA.

KpaTkue cBenenust o xiuope, 6pome, ¢prope u ioxe. [IpuMeHeHHe rajlloreHOB U HX
COCIMHEHUH B HAPOJHOM XO3SIICTBE.

Cepa.

CrtpoeHue aToMa, ajulIOTpOIUs, CBOWCTBA M NPUMEHEHHE pOoMOMUYecKor cepbl. OKCUIbI
cepsl (IV) u (VI), ux nonyuyenue, cBoiictBa u npuMeHenue. CepHasi KUCIOTa U €€ COJH, HX
IIPUMEHEHHE B HAPOJAHOM X03s1cTBE. [I[pOM3BOACTBO CEPHON KUCIIOTHI.

A3o0T.

CtpoeHne aTtomMa W MOJIEKYJbl, CBOMCTBAa IPOCTOrO BEHIECTBA. AMMHUAK, CTPOECHUE,
CBOICTBA, NOJIydeHHEe U npumeHeHre. Coau aMMOHMS, UX CBOMCTBa M IpuUMeHeHue. OKCHIbI
azora (II) u (IV).

A30OTHas KHCIIOTa, €€ CBOWCTBA M MpHUMeHeHHe. HutpaTel U HUTPHUTHI, mpodiemMa UxX
COJIepP KaHUS B CEIIBCKOXO03SUCTBEHHON POAYKIIUU. A30THBIC yI0OpEHUS.

Dochop.

CtpoeHue aToMa, alJIoTPOIHs, CBOMCTBA 6eoro u kpacHoro docdopa, UxX MpuMEHEHHE.
OcHoBHble coemunenus: okcun (ochopa (V) u oprodochophas kuciora, Gocdarsl.
®ocdopHbie ynoOpeHwus.

Yraepoa.
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Crpoenue aroma, aJIOTPOMNUs, CBOWCTBA MoAW(UKaMi, npuMeHeHne. OKCHUIIbI
yraepona (II) u (IV), ux cBoiictBa u npumMeHenue. KapOoHATHI: KalbIUT, COAQ, MOTAIl, HX
3HAQ4YE€HHE B IIPUPOJIEC U KU3HU YETIOBEKA.

Kpemunii.

CrtpoeHue aToMa, KpUCTAIIIMYECKHM KpEMHHUM, €ro cBoiicTBa M npumeHeHue. Okcup
kpemuus (IV), ero npuponnsie pazHOBUIHOCTH. CUIUKATHl. 3HAYCHHE COCIMHECHHUN KPEMHHS B
JKUBOH M HEXXMBOM npupoe. [IoHsATHE 0 CHIIMKATHON MPOMBIIIJIEHHOCTH.

JdemoncTpanum.

OO0pa31ipl TaJIOreHOB — MPOCTHIX BelIecTB. B3anMoelicTBUe raloreHoB ¢ HaTpHeM, C
anmoMuHueM. BeiTecHeHHe xjiopoM OpoMa WM MOJA U3 PacTBOPOB UX cosiei. B3aumopeiicTue

CephI ¢ METaJUIaMH, BOJIOPOJIOM M KUCIOpOAOM. B3anmoneiicTBre KOHIIEHTPUPOBAHHOM a30THOM
KHCIIOTHI ¢ Menbto. Ilornomenue yrieMm pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccraHoBieHue
MeJU U3 €€ OKCUJa YIJIeM.

OOpa3upl OpUPOIHBIX COEOUHEHHH xJyopa, cepbl, (ocdopa, yriepoaa, KpeMHHUS.
OOpa3ipl BaXHEHIIMX JUIsI HApOAHOTO Xo3siicTBa Cynb(aTroB, HUTPATOB, KapOOHATOB,
¢docharos. O6pa3lipl CTEKNIA, KEPAMUKH, LIEMEHTA.

JlabopaTopHble ONBITHI.

20. Tlomyyenue u pacrno3HaBaHue Bogoponaa. 21. HMccnemoBaHue MOBEPXHOCTHOTO
HaTsOKEHMsI BOAbl. 22.PacTBOopeHuME NepMaHraHara Kajlus WM MEJHOro Kymopoca B Boge. 23.
I'uaparanus o6e3BoxxenHoro cyibdara meau (1I). 24. M3rotopineHure rurncoBoro oTmneyaTka.

25. O3HaKOMIJICHHE C KOJUICKITUEH OBITOBBIX (QMIBTPOB. 26. O3HAKOMIICHHE C COCTaBOM
MuHepaibHOM Boabl. 27. KauecTBeHHas peakuuss Ha rajoreHua-uoHsl. 28. [lomyueHue u
pacro3HaBaHUE KUCIOPOAA.

29. T'openue cepsl Ha Bo3nyxe W B kuciopone. 30.CoiicTBa pa30aBieHHON CEpHOU
kucaoTel. 31. M3yuenue cBoiictB ammuaka. 32. PacnoznaBanue cosieit ammonus. 33. CBolicTBa
pa30aBieHHOI a30THOI KUCIOTHL. 34. B3aumoelicTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI
¢ menbio. 35. I'openue dochopa Ha Bozayxe U B kuciopoae. 36. PacniosnaBanue docgartos. 37.
I'openue yrna B xucnopoze. 38. IlosyueHne yrojapHOW KHCIOTHI M M3yYEHHE €€ CBOWCTB. 39.
[epexox kapOOHATOB B THAPOKAPOOHATEHI.

40. Pasnoxxenue ruapokapoonarta Harpus. 41. [loayueHue KpeMHEBOW KHUCIOTHI U
W3y4YEHUE €€ CBOMCTB.

Tema 4. [Ipaktukym 2. CBoiicTBa coelMHeHHIT HeMeTAJLI0B (3 4)

1. Pemenue skcniepuMeHTaNbHbBIX 3a1a4 1o TeMe «lloarpymnmna rajgoreHoB». 2. Pemienue
SKCIEpUMEHTAbHBIX 3anauy 1o Teme«lloarpynmna kuciaopoma». 3. Ilomydyenue, cobupanue u
pacro3HaBaHUE ra3oB.

Tema S. Tema Opranuyeckue coequnenus. (10 1)

BemecTBa opranuueckue U HEOpraHM4eCKHEe, OTHOCUTEIIBHOCTD IIOHATUSL «OPTaHUYECKUE
BemecTBay. [IpHuuHBI MHOTOOOpPA3Hsl OPraHUYECKHX COENWHEHHH. XHMHUYECKOe CTPOCHHE
OpPTaHUYECKHUX COCTMHEHUN. MOJIEKYIISIpHBIE U CTPYKTYpPHBIE ()OPMYITBI OPraHMYECKUX BEIIECTB.

MertaHn u 3TaH: CTpoeHue MOJIeKyJl. [ openue Merana u staHa. JleruapupoBanue
staHa.llpumenenne merana.

XHUMHUUECKOE CTPOCHUE MOJIEKYJIbl dTUJIeHA. J[BOMHAs CBA3b. B3aumoneicTBye 3TUiIeHa ¢
BooH. Peakuuu nonumepusanuu sTuiieHa. [lonustuiex u ero 3HaueHue.

[lonsiThe 0 npeaenbHBIX OJJTHOATOMHBIX CIUPTAX HA IPUMEPE METAHOJIA U 3TAHOJIA.
TpE€XaToOMHBIN CHIUPT-TIIULIEPUH.

[TonsiTue 00 anbaernaax Ha NpuUMeEpe YKCycHOro anpaeruaa. OKucieHue aiableruia B
kucaoTy. OTHOOCHOBHBIE TpeieNIbHbIE KAPOOHOBBIE KMCIOTHI HA PUMEPE YKCYCHOM
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kucnotThl. E€ cBoiicTBa u npuMmenenne. CteaprHOBask KUCIO0Ta KaK MPEACTABUTENb JKUPHBIX
KapOOHOBBIX KUCIIOT. Peakiuu sTepudukanuy 1 MoHsITHE O CIOKHBIX 3upax. XKupbl kak
CJIO’KHBIE A(HPBI TTUIEPUHA U )KUPHBIX KUCIIOT.

[Tonsitne 06 amuHOKUCHOTaX. Peakimu noaukoHAeHCAMU. benku, ux cTpoeHue u
ouosornueckasi pois. [lonsarue 06 yrineBonax. ['moko3a, e€ cBoiicTBa u 3HaueHue. Kpaxman
Y 1EJUTI0N03a (B CPaBHEHHUH ), UX OMOJIOTUYECKAs POJIb.

JdemMoHcTpanum.

Mognenun MosieKyl METaHa W JPYTHUX YIJIEBOAOPOAOB. BzauMopeilicTBue 3TuUeHA C
OpoMHOI BOIOM W pacTBOpoM mepMmaHranata kamus. OOpas3ipl 3TaHONa W TIIMIEpUHA.
KauecTBennas peakiusi Ha MHOroaToMHble cnupThl. [lonydeHue yKCycHO-3THIOBOrO 3(upa.
OmMmbuteHHE JKUpOB.B3ammonmeicTBiEe TJIIOKO3bI C aaMHAYHBIM PAcTBOPOM OKCHAa cepedpa.
KauecTBennas peakiuss Ha Kpaxmani. JlokazaTeiabCTBO Hanuuusi (YHKIMOHAJIBHBIX TPYMI B
pacTBopax aMHMHOKHCIOT. ['opeHue OenkoB (IIepcTH WM NTUYbUX NepbeB). LIBeTHbIE peakiuu
OEJIKOB.

JlaGopaTopHble ONbITHI.

42. Usrorosnenune mozeneit mosekyn yriaeBogopoaoB. 43.CpoiicTBa riuiepuHa. 44.
B3aumopeiictBue riroko3sl ¢ ruapokcuaom meau(ll) 6e3 HarpeBanus u npu HarpeBaHuH. 45.
B3anmopeiicTBre kpaxmalia ¢ HOJ0M.

O0o00menne 3HAaHUI 10 XMMMHU 3a Kypc OCHOBHOM IIK0JbI. IloaroroBka k
rocy1apCcTBEHHOM UTOr0BOI arTecTauuu. (8 4)

Ilepuonnueckuin 3axkoH u Ilepumonmueckas cucreMa xumuyeckux siaemeHtoB . .
MenpeneeBa. @U3NYECKUM CMBICI IIOPSAJKOBOIO HOMEpa 3JIEMEHTAa, HOMEPOB IiepuoAa H
rpynnsl. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 3JIEMEHTOB U MX COEAMHEHHM B IEepHOJaxX U
Ipynnax B CBETE NPEACTABICHUN O CTPOEHUH aTOMOB 3JIEMEHTOB.

3HaueHUEe MEepUOJUYECKOro  3aKoHa. Buapl XMMHUYECKHX CBA3€H W THUIIBI
KPUCTAJUIMIECKUX PEIIeTOK. B3anMOCBsI3b CTpOeHHs W CBOMCTB BemiecTB. Kitaccudukarms
XMMHUYECKMX peakUui [0 pPAa3IMYHBIM INpU3HAKaM (YUCIO M COCTaB pPEArupyrolIMX H
00pa3yroIINXCs BEIISCTB; HATHINE

rpaHulbl pazfena ¢a3z; TermnoBod >P¢eKkT; U3MEHEHUE CTENeHEeH OKUCIEHHS aTOMOB;
UCIIONb30BAaHUE KaTallM3aTopa; HampaBieHHe NpoTekaHus). CKOpOCTh XUMUYECKUX PEaKIuil 1
(dakropsl, Bhausione Ha Hee. OOpaTUMOCTh XMMHUYECKHX DPEAKIUl M CcrmocoObl CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS.

[IpocThie U cioxHbIe BemecTBa. MeTamibl 1 HeMeTaJlIbl. ['eHeTuueckue psapl MeTauia,
HEMETallyla W T[epexoaHoro Meramia. OKCHUIObIM TUAPOKCUIBI (OCHOBAHMS, KHUCIJIOTHI,
ampoTepHbIe THIPOKCHIBI), comu. VX cocTaB, kiaccupukanys U o0IIMe XMMHUECKHUEe CBOMCTBA
B CBETE TEOPHUH IJIEKTPOIUTUYECKOMN TUCCOLUALIUN.
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TemaTndeckoe INIAHUPOBAHHUE

Ne KonuuectBo B Tom umcne
H/H TeMa 9aCOB HpaKTI/I'{GCKI/IX KOHTpOHBHBI X
pabot pabot
8 kmacce
1. |BBeneuune 6 1 -
2. | ATOMBI XUMHYECKHUX DJIEMEHTOB 10 - 1
3. | IIpocteie BemecTBa 7 - 1
CoeIMHEHNS XUMHAYECKUX
4, A 15 2 1
3JIEMEHTOB
H3MeneHus, MpOUCXOISIINE C
5, POHCXOAAI 11 1 1
BEIIECTBAMU
5 PactBopenue. PactBopsl. CBolicTBa 19 3 1
" | pacTBOpPOB 3JIEKTPOIUTOB
BCEI'O 68 7 6
9 kaacc
1. |BBexenmue 11 - -
2. | Mertamnst 15 - 1
3 [Ipaktukym Nel. ColicTBa 1 1
" | meTannoB u ux coenuHeHMM
4. | Hemerayuiel 24 1
5 [Tpaktkym Ne2. CpoiicTBa 3 3
" | coeqrHEHUI HEMETAIIIOB
6. | Opranuueckue COeTUHEHUS. 4
7 O06001enre 3HaHUH 3a Kype 10 1
" | ocHOBHOI HTKOJIBI
BCETO 68 4 3
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TeMmaTH4yeckoe INIAHUPOBAHMUE, B TOM YUCJIE€ C YYETOM paﬁoqeifl NnporpaMmMsbl BOCIIMTAHUA C YKa3aHHEM KOJINYECTBA

9acoB, OTBOAMMBIX JIJISI OCBO€HHS KaKI0# TeMbI

8 kiacc
Ne | Tema ypoka Tun ypoka Ocnosnbie Buie! Ocnosnrie Ipeamernbie YY1 Metanpeamernslie YY /| Aara | Jlara
JAeSITeIbHOCTH TOHATHSA mwian | ¢akr
BBEJIEHUME - 6 uyacoB
I/IHTCJIJIeKTya.HbHO — IIO3HaBaTeJbHadA J€ATECJIbHOCTD
YCTaHOBJICHHE JIOBEPUTEIHHBIX OTHOIICHUN MEXKIY YIUTEIIEM U €ro YICHUKAMH, CIIOCOOCTBYIOIIMX ITO3UTUBHOMY BOCIIPUSATHIO YYAIIUMHCS TpeOOBaHUMA U
MPOCKO YUHTEs, MPUBJICUYCHUIO UX BHUMAHMSI K 00CYKIaeMOi Ha ypoke HH(POpMAIlUU, aKTUBU3AINN UX MTO3HABATEIIHHOMN JIESITETLHOCTH
CdopmupoBatb
MIPEJICTaBJICHHE O
MpeIMeTe XUMUH. [penmer xumum, IMo3HaBaTeabHBIE: OPTaHU30BEIBAT
W3yuuTh nepBoHAYaIbHBIC | BELICCTBA JIeSITENIbHOCTh, YMEHHE paboTaTh C
TIOHATHS O BEIICCTBE, TIPOCTHIC 3HATh MOHATUA «XUMHUS, YIeOHUKOM;
XUMHUYECKOM DJIEMEHTE, O CJIOKHBIE, «BEIIECTBOY, KIPOCTOE BEUICCTBOY», | MPOU3BOAUTH MOUCK HH(OPMAIIHH,
Th MPOCTBIX U CJIOKHBIX CBOMCTBa «CIJIOYKHOE BEUIECTBO»; IIPABHIIA KoMMmyHuKaTuBHbBIE
1 [penmer YPOK OTKpBITHSL | BEIIECTBAX, O TPEX BEIIECTB, XUM. moBeneHust 1 Th nmpu pabote B :IUTAaHUPOBATH YUEOHOE COTPYTHHUYECCTBO;
XUMUH. HOBOTO 3HAHUS (hopmax CyIecTBOBaHHS AJIeMEHT U GOpPMEI | KaOWHEeTe XUMHUH. BJIAJIETh PEUBIO;
Bemectaa. XUMHYECKOT'0 JJIEMEHTA. ero YMeTh NPUBOIUTE PHUMEPHI PeryasTuBHBIE: IPHHUMATH Y4COHYIO
YMeTh onuchIBaTh CyHIE€CTBOBAHUA: (l)I/I3I/I‘IeCKI/IX TCJI, XUM. BEHICCTB, UX 3agayvy,;
BEIIIECTBA, HAXOIUTh aTOMBI, IPOCTEIE (u3ngeckne CBONCTBA. JINYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
pazIugus MEXIY BEIllECTBA U K 00y4YCHHIO; 0CO3HABATH [ICHHOCTh
TIOHATUAMHU «XUMHUYECKAN | COCAMHCHUS. Oe3omacHoOTO 00pa3a KU3HU.
9JIEMEHT» U NMPOCTOE
BEIIECTBO.
PaccmoTpeTth Ilo3HaBaTebHBIE: YMEHHE HAOMIONATD,
MPEJICTaBICHUE O JICNIaTh BBIBOJIBI, IPOU3BOIUTE TIOUCK
(busnuecKux u nHpopMaIy;
TpespareHn XUMHUYECKHX SBJICHUSIX U 3HaTb NOHATUS XUMUYECKHUE U KoMMyHHKaTHBHbBIE:
— HX pa3jInYMsX. SIBnenus ¢dusnueckne ﬂBneliml, :IIJIAHUPOBATH y4eOHOE COTPYIHHUYECTBO;
2 Pt XuMIH Ypoxk otkpertust | ChopmupoBath ¢dusngeckue u «XUMUYECKHE CBOMCTBAY, BJIAJICTh PEUBIO;
B KH3HI HOBOTO 3HAHUS TIEPBOHAYANLHOE MOHATAE | XHMUYECKHE YMeTh NPUBOIUTE TPUMEPHI PeryasTuBHBIE: TPUHUMATH YYCOHYIO
— 0 XHMHYECKOH peaKIIiH. (peaxium) (U3NYIECKUX Tell, XUM. BEIIECTB, UX | 3a1ady;
Onpenenuthb (u3nveckue CBONCTBA. JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
MOJIOKHUTETHHYIO H K 00y4eHHIO; IeMOHCTPHPOBATH
OTPUIIATEIEHYIO POJIb CITIOCOOHOCTH.
XUMHUH B )XKU3HU YCIIOBCKA.
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BblyuuTh 3HaKu

Ilo3naBaTeIbHBIE: OPraHU30BHIBATH
JIeSITeIbHOCTD, YMEHHE paboTaTh C

3HaKH y4eOHHUKOM;
XMMHYECKHUX JIEMEHTOB U
XUMHUYECKHX MPOU3BOIUTH OUCK MH(pOpPMALIUH,
TTO3HAKOMHUTHCS C
AIIEMEHTOB. 3HATh XUM. HOHATHE: XHUM. KoMMyHUKAaTHBHbIE
YPOK OTKPBITHSL | STUMOJIOTUYECKHUMHU CHMBOJIBI XHM.
[epuoauyeck . aJIeMEeHT, cTpyKTypy [1C :IIJIAHUPOBATH y4eOHOE COTPYIHHUYECTBO;
HOBOTO 3HaHUsl | HAa4YaJaMH MX Ha3BaHWIA; 3JIEMEHTOB.
as Tabnuua YMeTh Ha3bIBaTh: XUM. JJIEMEHTBHI. BJIAJIETh PEUbIO;
TTO3HAKOMHUTHCS C
A .Meunnene N . PeryasiTuBHBIE: IPUHUMATH Y4EOHYIO
[epuoauyeckoii Tabmuei
cBa. (ITT) 3aj1auy;
JIM4YHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4eHHIO;
HayuuTtbcs 3anuchiBaTh
ITo3HaBaTe/IbHBIE: YMEHHE HAOIIONATD,
XUMHUYECKHE (POPMYIIBI,
JIeTIaTh BBIBOJIBI, IPOU3BOAUTD TIOMCK
YUTATh UX, OTIPEIEIIATH
uH(opMaIuy;
Xumudeckne HHPOPMAIIHIO, KOTOPYIO 3HATh 3HAKM XUMHUYECKUX
Xum. hopmyna, KoMMmyHUKaTUBHbBIE:
(hopmyIbL. HECceT XMMHUYecKas 9JIEMEHTOB;_ YMETh YUTATh
WHJIEKCHI 1 :IJIAHUPOBATH y4eOHOE COTPYIHHYECTBO;
OtHOCHTENBH | YPOK OTKpeITHS | (hopmyna. M3ydnTh XUMHUYeCcKre (POPMYIIbI, HAXOAUTH
KO3 QHUIINCHTEI, BJIAJICTh PEUBIO;
ble aTOMHAsI 1 | HOBOTO 3HAHUS | TIOHSTHE O OTHOCHTEIJIFHYIO_aTOMHYIO Maccy
OTHOCHUTEJbHAs PeryasiTuBHBIE: IPUHUMATH Y4EOHYIO
MOJIEKYJISIpHA k03 dHIneHTaX 1 o TIC
aTOMHast 3ajady;
ST MacChl. nHpaekcax. Hayanrscs
JIM4YHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
HaXOJUTh U BBIYHCIISTH
K 00y4EHHIO; IEMOHCTPUPOBATh
OTHOCHUTEJIbHBIE aTOMHBIX
CrocoOHOCTH.
Y MOJIEKYJISIPHBIE MACCBhI.
IMo3naBaTesbHBIE: YMEHHE HAOIIOIATD,
JeTaTh BBIBOBI, IPOU3BOAUTD IIOUCK
nH(popManmu; GopMyIHpPOBATH OTBETHI;
BBIPQXKAaTh CBOH MBICIIH.
MaccoBas
KoMMyHUKAaTUBHBIE:
OIS Ypok HayuuTscst HaxoquTh
‘MJIAHUPOBATH y4eOHOE COTPYIHHYECTBO;
JJIEMEHTa B | OOLIEMETOAOJIOTH | MAacCOBbIE JOJIU YMETb BBIYUCISTE MacCOBYIO
N MaccoBas ot BJIAJICTh PEUBIO; 4JICKBATHO BOCTIPHUHUMATH
COEMHEHNH YeCKOH 9JIEMEHTOB B BELIECTBE, JIOJTI0O XUMHYECKOTO 3JIEMEHTa II0
JJIEeMEHTa peub yuurens,
Pacuersl o HaIpPaBJICHHOCTH | MacCOBbIE OTHOLICHUS (dopmyne BeriecTa
PeryjsiTHBHBIE: IPUHUMATH YIEOHYIO
XUMHYECKHM JJIEMEHTOB
3aj1auy; COCTaBIIATD IUIAH OTBETA;
(dopmynam
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4EHHIO; IEeMOHCTPUPOBATh
CIOCOOHOCTH, TIPOSIBIISITH O3HABATEIbHBIN
MHTEpeC.
[TpakTHuecka O3HaKOMHTBCS € IlonaBarTe/bHbBIE: YMEHHE HAOIIOAATH U
3natb npasuia o Th mpu padore B
st pabota Nel 1a00paTOPHBIM JIeNIaTh BBIBOJIBI
KaOMHETe XUMUH.
ITpuemst 000pyIOBaHUEM H OpraHU30BBIBATH ACATCIBHOCTD, yMEHUE
YPOK NpakTUKYM Ymertsb oOpamarbcs:
oOpaineHus ¢ npueMamu paboTHI C HUM, " paboTath ¢ y4eOHUKOM;
C XHMM. TIOCYJJ0H U J1a00paTOPHBIM
1a00paTOPHBI Tb. MIPOM3BOIUTH TIOUCK WH(OPMAIINH,
o0opynoBaHuEM
M KoMMyHUKATHBHbIE
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:IUTAHUPOBATh Y4eOHOE COTPYAHHYECTBO;
BIIAJICTh PEUbBIO;

PeryisiTHBHbIE: IPUHAMATH YICOHYIO
3ajauy;

JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCSI
K 00y4eHHI0;

00opymoBaHU
em. Th.

Tema 1 ATOMbBI XUMHNUYECKHUX 9JIEMEHTOB - 10 yacoB

- O01mecTBEHHO MOJIe3HasN AeATeJIbHOCTD

- opraHu3aIys me(cTBa MOTUBUPOBAHHBIX M 3PYIUPOBAHHBIX 00yUAIONIUXCS HaJ UX HEYCIEBAIONUMH OHOKIIACCHUKAMH, JIAFOIIET0 00YJaIOIUMCs COITUATBHO
3Ha‘-IPIMBII>i OIIBIT COpr,Z[HH‘IGCTB&I n B321PIMHOI>'I IIOMOIIIN.

- HHUI[UUPOBAHHUE U MOJICPIKKA UCCIICA0BATEILCKOM IS TSIIbHOCTH O0YYAIOIINXCS B paMKaX peaanu3allid UMM HHIUBUAYATbHBIX H TPYIIOBBIX
UCCJIEIOBATEIILCKUX MPOCKTOB, YTO AACT 00YyYaIOMIUMCSI BO3MOKHOCTH MMPUOOPECTH HABBIK CAMOCTOSTEIILHOTO PEIICHHS TEOPETUICCKON TPOOJIEMBI, HABBIK
TCHEPUPOBAHMS U OPOPMIICHHUST COOCTBEHHBIX MJICH, HABBIK YBAXKUTEILHOTO OTHOIICHUS K UYKUM UM, 0(hOpMIICHHBIM B padoTax APYrux HCCaea0BaTeNeH,
HaBBIK MYOJIMYHOTO BBICTYIUIEHUS IIEpE] ayIUTOPUEH, apryMEHTUPOBAHUS M OTCTAaUBAaHUS CBOEH TOUKH 3PEHUSI.

HHTe/NIeKTYaIbHO — TI03HABATEIbHAS IeSITEJILHOCTh YCTaHOBIICHHE JJOBEPUTEIBHBIX OTHOIICHUN MEKIY YUUTEIEM U €r0 YUSHHUKAMH, CTIOCOOCTBYIOIIHX
MO3UTUBHOMY BOCHPHUSATHIO YYAITUMHCS TPEOOBAHUI M IPOCHO YUHUTEINS, IPUBJICUCHUIO NX BHUMAHUS K 00CYy)KIaeMoil Ha ypoke HH(POPMAaINH, aKTHBH3AINN HX

MO3HABATEILHON ACSITEILHOCTH

Ilo3naBaTebHBIE: OCBaNBATH IPUEMBI
ucciel. AeATEIbHOCTH; YCTaHABINBATh
IIpuBectu A A Y
MPUYHHHO-CJIEICTBEHHBIE CBSI3H;
JI0Ka3aTeIbCTBA, YTO .
3HaTh CTPYKTYPY NEPHOIUIECKON KoMMyHUKATHBHBIE:
3THMOJIOTHYECKOE Hayalo | ATOM, IPOTOHBI, N
N CHCTEMBI, (PU3UYECKUIT CMBICIT :IIJIAHUPOBATH y4eOHOE COTPYIHHYECTBO;
OCHOBHBIE TIOHSTHUS «aTOM» HEHUTPOHBI,
YpPOK OTKPBITHS . MOPSIAKOBOTO HOMEPA, TIOHSTHE BJIAJIETh PEUBIO; aICKBATHO BOCIIPHHUMATH
CBEJICHUS O (HemeTMMBIIT) HEe AIIEKTPOHBI, UX
7 HOBOT'O 3HaHHUSA «U30TOIBDY. YMETb ONPEAENATh IO | peub yUUTENs,
CTPOEHUU COOTBETCTBYET XapaKTepUCTHKA.
. [1C 3apsin sapa aToma, 9uCIIo PeryasiTuBHBIE: IPHHUMATH Y4eOHYIO
aTOMOB. JEHCTBUTEIBHOCTH — aTOM .
IIPOTOHOB, HEWTPOHOB B SIIpE, 3aj1avy; COCTaBIATh IUIAH OTBETA;
JgenuM. M3yuuTs coctas
o0l1ee YKCIIo ANEKTPOHOB B aToMe | JIMUHOCTHBIE: OTBETCTBEHHO OTHOCUTHCS
aToMa U COCTaB aTOMHOTO
arpa K 00y4EeHHIO; IEeMOHCTPHPOBATh
ba- CIIOCOOHOCTH, TIPOSIBIISITH NO3HABATEIBHBIN
MHTEpEC.
KoMMyHUKaTHBHBIE: yMEHHE PadOTATh B
nape, INIAHUPOBATh yueOHOe
COTPYIHUYECTBO; BJIAJIETh PEUBIO;
TUTAHUPOBATh Y4eOHOE CO HUYECTBO;
o 3HATh NOHATHE «U30TOMBD. P i TPyR ’
XuMHUECKUI Ypok oTkpeiTHs | PackpeITh B3aUMOCBS3b BJIAJIETh PEYbIO;
. H3oTonsl, XuM. Ywmets onpenensats no I1C 3apsn
8 SIIEMEHT. HOBOTO 3HAHHUA | TMOHSATHA: IPOTOH, PeryassTuBHBIE: IPHHUMATH YU4COHYIO 28.09
. JJIEMEHT. sIIpa aToMa, YUCII0 TPOTOHOB,
W3oTons! HEHTPOH, MacCOBOE YHUCIIO. . 3a/1auy; COCTaBJIATh IUIaH OTBETA;
HEUTPOHOB B Ape
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4eHHIO; IEMOHCTPUPOBATh
CIIOCOOHOCTH, TIPOSIBIISATH O3HABATEIbHBIN
UHTEpeC

20




IIpoananusupoBartb

Ilo3naBaTenbHBbIE:: YMCHUE

CTPOEHHE IEKTPOHHON DHepreTruyecKkne CaMOCTOSATENIFHO padoTaTh 10 AINTOPUTMY.
000JI04Ke aToMa U YpOBHH, KoMMyHukaTHBHBIE:
S CKTDOHAL SHEPreTUYECKNX YPOBHEH. | 3JIEKTPOHHAs 3HATh MOHATHUS «IHEPreTHUECKUI :MIJIAaHUPOBATH yIeOHOE COTPYIHHUIECTBO;
Cr OEHHe ’ VDOK OTKDBITHSL Paccmotpers ctpoeHue opbuTanb nin YPOBEHbY, «OpOHUTAIIBY. YMETh BJIQJIETh PEYLIO; aJIEKBATHO BOCIIPUHUMATH
P p P IEKTPOHHBIX 000I0UEK JNEKTPOHHOE COCTABIIATh: CXEMBI CTPOCHHS peub yuuTens,
9 | DNEKTPOHHBIX | HOBOTO 3HAHHSA
0GoNoueK aTOMOB 271eMeHTOB Ne 1- obnako. aTOMOB IepBbIX 20-TU 3JIEMEHTOB PeryasiTuBHBIE: IPUHUMATH Y4EOHYIO
ATOMOB 20. CopmynupoBarthb 3aBepIeHHBIN 1 NIEPUOIUYECKON CUCTEMBI 3a/1a4y; COCTABJIATH IIJIaH OTBETA,;
’ MIPEICTaBICHUE O He3aBepuieHHbl | J[.1.Menneneesa JIMYHOCTHBIE: OTBETCTBEHHO OTHOCUTBCS
3aBEPIIEHHOM U SHEePreTUIECKUil K 00y4EeHHIO; IEMOHCTPUPOBATh
HE3aBEPIICHHOM YpOBEHB CIIOCOOHOCTH, TIPOSIBIISATH MTO3HABATEIBHBIIN
SHEpPreTHYECKUX YPOBHSIX. UHTEpec
IIpoananusupoBarb
Ilo3naBaTebHBIE: OCBaUBATH IIPUEMBL
MOHATHE O METAJUTNIECKIX
UCCIIe/l. ACATENBHOCTH; YCTaHABINBATh
Y HEMETaJJTIN4eCKUX
o MMPUYUHHO-CJICACTBCHHBIC CBA3U;
CBOWCTBAaX 3JIEMEHTOB Ha .
L 3HaTh NMEPUONICCKUI 3aKOH KoMMyHMKaTHBHBIE:
ITepuoanueck YPOBHE 1epBoi (OPMBI UX .
OObsICHATD: HU3NUECKUN CMBICIT :IIJIAaHUPOBATH y4eOHOE COTPYIHHYECTBO;
as cucremMa CYIIIECTBOBAHMS — Ha .
Ieproanaeckuii aTOMHOTO (TIOPSIIKOBOTO) HOMEpPa BJIAJIETh PEUBIO; aA€KBATHO BOCIIPHHUMATH
XUMHYECKUX | YPOK OTKPBITHA | YpOBHE aTOMOB.
10 3aKOH XHM. 3JIEMEHTA, HOMEPOB TPy U peub yuuTens,
JIEMEHTOB U HOBOT'O 3HaHUS OOBSICHUTD IPUYUHBI
JA.N.Menneneesa | nepuogoB, K KOTOPbIM 3JIEMEHT PeryasiTuBHBIE: IPUHUMATH YU4eOHYIO
CTpOEHHE HN3MEHEHUS .
MIPUHAUISKUT B IEPHOANIECKOM 3a7a4y; COCTaBIIATh IUIAH OTBETA;
aTOMOB. METAJUINYECKUX U
. cucreme JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTHCS
HEMETAJNTNYECKUX CBONUCTB
K 00y4eHHIO; IEMOHCTPHPOBATh
3JIEMEHTOB B IIEPHOJAX U .
CHOCO6HOCTI/I, MPOABIATH NO3HABATCIbHBIN
TpymIax Ha OCHOBE
MHTEpeC
CTPOEHHS X aTOMOB.
Ilo3naBaTeTbHBIE: YMEHUE HAOMIONATE U
JCJIaTh BbIBOJbI
[To3HakoMuTBCS C HOHAMU HomHor OPraHU30BBIBATH ACATECIBHOCTD, yMEHUE
Y MOHHOW XMMUYECKOU paboraThb ¢ yueOHHKOM;
TIOJIOKUTCIIBHBIC
Yok otkperus | CEEPO: Hayuutscst u 3HaTh NOHATHUS: HOH, 3apsl HOHA, MPOU3BOANTH OUCK HH(pOpMALUH,
Honnas p P 3aMUCBIBATH CXEMBI HOHHAs CBSI3b;_YMETh NTOKA3bIBATh KoMMyHUKaTHBHBIE
11 HOBOT'O 3HAHUS N OTPUIIATENIbHEIE, "
CBSI3b 00pa3oBaHuUs HOHHOH HOHHAS CBA3E o0pazoBaHNe HOHHON CBSI3M Ha :MIJIAHUPOBATH yIeOHOE COTPYIHUUIECTBO;
CBSI3U MEXKIY aTOMaMu ’ TUINYHBIX IPUMEpax BIIAJIETh PEUBIO;
K03 hUIHMEHTH 1
THUIINYHBIX METAJIJIOB U MHIEKChI Pel"yJ’lﬂTHBHble: IMpUHHUMAaThb yqe6Hy}o
HEMETaJLIOB. ' 3ajady;
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCUTHCS
K 00y4eHHIO;
KoBanentnas | VYpok otkpeitus | ITo3Hakomuthes ¢ KoBanenTtHas 3HaTh OpeeNICHUS KOBAICHTHOM Ilo3HaBaTe/ibHBIE: OCBAUBATH IPUEMBI
12 | wHenoussipHast HOBOT'O 3HaHMS | KOBAJICHTHOM XMMUYECKOHl | HEMOoJIApHAs XUM. | CBS3M, BAICHTHOCTU; YMETb UCCIIe/l. AEATENIBHOCTH; YCTaHABINBATh
CBSI3b CBSI3bI0, HAYUHUTHCS CBSI3H. COCTaBIISITh CXEMY 00pa30BaHHUSI PUYHUHHO-CIIEACTBCHHBIE CBS3H;
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3aMUCHIBATH CXEMBI
00pa30BaHus KOBAJCHTHOU
HETIOJISIPHOM CBA3H ISt
JABYXaTOMHBIX MOJICKYJI

OpnuHapHas,
IBOMHAS U
TpOilHAas CBSI3U.
DNeKTpOHHAS U

KOBAJICHTHOW HEMOJIIPHOMU CBSI3H,
COOTBETCTBYIOIINE CTPYKTYPHBIE
(hopMyITBI, ONpenesaTh KPaTHOCTD
CBSI3H.

KoMMyHUKAaTHBHbIE:

:MIJIAHUPOBATH y4eOHOE COTPYAHHUECTBO;
BJIAJICTh PEUBIO; 4JICKBATHO BOCTIPHHUMATH
peyb yuuTens,

BOJIOPO/a, a30Ta, CTPYKTYpHast PeryJsiTHBHBIE: IPUHUMATH Y4eOHYIO
KUCJIOPOJIa, TaJIOT€HOB. bopMyIbL. 3aJ1auy; COCTaBJIATh IUIaH OTBETA;
CdopmupoBath OHSTHE O JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
KpaTHOCTH KOBAJIEHTHOI K 00y4EeHHIO; IEMOHCTPUPOBATh
CBs3MU. CHOCO6HOCTI/I, MIPOABIATH MO3HaBaTeIbHBIN
MHTEpEC
CucremMaTu3upoBaTh
. ITo3naBaTenbHBIE: OCBAaUBATh IIPUEMBI
IOHATHUS O KOBAJICHTHOHU
. ucciel. AeATEIbHOCTH; YCTAaHABINBATh
XMMHYECKOH CBSA3H.
HMPUYMHHO-CJIEICTBEHHBIE CBSI3Y;
ITo3nakoMuThCs €
. . KoMMmyHuKaTHBHBIE:
TIOJISIPHOM KOBAJICHTHOM KoBanenTtHas
KoBanenrtHas 9 3natb nousaTus: 30, creneHs :TIJIAaHUPOBATH y4eOHOE COTPYIHUYECTBO;
XUMUYECKOH CBSI3BIO U MOJIIPHAS. XUM.
MoJigpHas ypOK OTKPLITUA OKUCJICHUSA;, YMCTb COCTABJIATH BJIaICTh p€YblO, aICKBATHO BOCIIPUHUMATDH
AIEKTPOOTPHUIIATENEHOCTE | CBSA3B, DO .
13 CBSI3b HOBOTO 3HaHUS . N CXeMbI 00pa30BaHUS KOBAJICHTHOH | pedb y4WTes,
10 KaK Mepoi YaCTHYHBIA 3aps.
DNeKTpooTpU CBSI3U, MIOKA3bIBaTh CMEIEHHE PeryasiTHBHBIE: IPUHUMATH YUEOHYIO
HCMCTAJTINIMYHOCTH o
LaTeJIbHOCTb. IEKTPOHHOH IIIOTHOCTH. 3aJady; COCTaBJISATh IUIaH OTBETA;
asemMenToB. HayunTbes
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCUTBCS
3allMChIBATh CXCMbI
K 00y4EHHIO; IEMOHCTPUPOBATh
00pa30BaHUs MOJIEKY o
. CIIOCOOHOCTH, TIPOSIBIISATH IO3HABATEIbHBIN
OMHAPHBIX COCAMHCHHI
HHTEpeC
JIEMEHTOB-HEMETAIIJIOB.
ITo3HaBaTesbHBIE: OCBaNBATH PUEMBI
UCCIIe/l. AEATENbHOCTH; YCTaHABJINBATh
MMPUYNHHO-CJICACTBCHHBIC CBA3U,
KoMMyHUKAaTUBHBIE:
Paccmotpets
3HaTh TMOHSTHS: XUM. CBSI3b :TUTAHUPOBAThH YUEOHOE COTPYTHUUYCCTBO;
IPE/ICTABICHUE O Meramndeckas
YPOK OTKPBITHSA 9 MeTaJIMYecKas: yMETh BJIAJICTh PEUBIO; 4JICKBATHO BOCTIPHUHUMATH
Mertannngeck METaJIMYECKON CBSI3U. CBA3b,
14 HOBOT'O 3HAHUS OTIPENIENATh: TUIl XUM. CBSI3H, pedb yuuTens,
asi CBSI3b [Tpoananu3upoBaTh Ha ee | 000OIIECTBICHHBI
COCTaBIISITh CXEMBI 00pa30BaHUA PeryjsiTHBHBIE: IPUHUMATH YIEOHYIO
MIPAMEpE EANHYIO IPUPOAY | € DIEKTPOHHI.
o CBSI3U. 3aJauy; COCTaBJIATh ILUIAH OTBETA;
XUMHUYECKUX CBSI3€H.
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4EHHIO; IEeMOHCTPUPOBATh
CIOCOOHOCTH, TIPOSIBIISITH TO3HABATEIHHBIN
MHTEpEC
O600menne Ypox XapakTepru3oBaThb: XuUM. dieMeHTsl | [lo3HaBaTe/bHBIE: yMEHHE HAOMIOAATh U
u obmemerogonoru | CucreMaTn3npoBarh (ot H no Ca) Ha ocHOBe uX JIeNIaTh BBIBObI
15 | cHcTemarnsa YECKOH W3y4EHHBIN MaTepuan; o TIOJIOXKEHHSI B IEPUOIMUECKOH OpPraHU30BBIBATH ACATEIHHOCTD, yMCHNE
LU 3HAaHUH HaIIPaBJICHHOCTU | CTPOEHUM aToMa, BUJAaX cucreme JI.M.Menneneesa u paboTath ¢ y4eOHUKOM;
0 TeMe XMMHYECKOH CBA3H. 0COOCHHOCTEN CTPOCHUS UX MPOU3BOAUTH MOUCK HH(pOpMALIUH,

ATOMBI XUM.

aTOMOB.

KoMMyHUKATHBHbIE
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OJICMCHTOB.

:IUTAHUPOBATh Y4eOHOE COTPYAHHYECTBO;
BIIAJICTh PEUbBIO;

PeryisiTHBHbIE: IPUHAMATH YICOHYIO
3ajauy;

JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCSI
K 00y4eHHI0;

16

Kounrtpoabna
s1 pabora Nel
1o TemMe
ATOMBI XUM.
3J1EeMEHTOB.

Ypok
pa3sBHBAIOLIETO
KOHTPOJIS

Kountposar 3Hanuil u
YMEHHH yJaIuxcst 1o
TeMe «ATOMBI
XUMHUYECKHX JIIEMEHTOB)

YMeTb 00BSICHATE 3aKOHOMEPHOCTH
HM3MEHEHMsI CBOMCTB 3JIEMEHTOB
MaJlbIX IIEPUOJIOB U IVIaBHBIX
MOATPYII; ONPEAEIATH TUIL
XMMHYECKOH CBSI3U B BELIECTBE

IMo3naBaTenbHbBIE: OPraHU30BHIBATH
JeATeNbHOCTh, yMEHHUe paboTath ¢
YUeOHUKOM;

KoMMmyHuKaTHBHBIE

:IIJIAaHUPOBATH y4eOHOE COTPYIHUYECTBO;
PeryssiTHBHBIE: IPUHUMATD YUEOHYIO
3a/1auy;

JIM4HOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4eHHI0, yMEHHE PadOTaTh C TECTOM;
(hopMHpOBaHHE HABBIKA CAMOIIPOBEPKU U
CaMOOLICHKH.

Tema 2 IIpocTble BemecTBa — 7 4acoB

Hrposas 1eATeIbHOCTD:
- IPUMEHEHNE Ha YPOKE NHTEPAKTUBHBIX (OpM pabOTHI C 00YUAIOIIMMHUCS : HHTEIJIEKTYaJIbHBIX UTP, CTUMYIHPYIOMINX O3HABATEIbHYI0 MOTHUBALIUIO
o6yqa}onmxc;1; IUIAKTHUYCCKOI'O Teana, rac HOJIY‘IGHHBIC Ha ypOKe 3HAaHUA OGBIFpBIBaIOTCSI B TeanaHLHBIX IIOCTaHOBKax; I[I/ICKyCCPIfl, KOTOpLIC AT

o0y4aromuMcsi BO3MOXKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO AMAJIOTa; TPYIIOBOM paboThl UK paboThl B Mapax, KOTOpbIE yyaT 00y4aronuxcs

KOMaHIHOU paboTe U B3aMMOJICHCTBHIO C IPYTUMHU 00 yJarOIIUMUCS.
HNHTe/NIeKTYabHO — MO3HABATEIbHAS 1eATEJILHOCTD!

- IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POPM pabOThI yyalluxcs: MHTEIUIEKTYaIbHBIX UTP, TUAAKTUYECKOIO TeaTpa; TUCKYCCHUl, IpyNIoBOi paboThl MK pabOTHI

B I1apax.
Ilo3naBarenbHbIE:
Odusnueckne HaOJII0AaTh U JIeJIaTh BBIBOJIBI
IIposecTu ananus .
o CBOMWCTBa OPraHU30BBIBATH ACATCIBHOCTD, yMEHUC
KOHTPOJIHON pabOTHI. 3nare OOmme pu3udeckue
METaJJIOB! " paboraTh ¢ yueOHHKOM;
[ToBTOPHUTH OCOOCHHOCTH CBOICTBa METAJIOB, 0COOCHHOCTH
Ypok pediuekcun KOBKOCTb, MPOU3BOAUTH MOUCK HH(pOpMALIUH,
IIpoctslie CTPOEHUS aTOMOB CTPOEHUS UX aTOMOB. Y METh
1 OTKPBITHS TUTACTUYHOCTb, KoMMyHUKaTHBHBIE
17 | BemectBa — METaJJIOB U XapaKTepU30BaTh:
HOBOI'O 3HAHHUA TATYYCCTD, JIUJTaHUPOBATh y‘-le6HO€ COTPYAHHUYECTBO,
METalIbl. METaJUTMYECKYIO CBSI3b. . CBsI3b MEXILy COCTaBOM,
METaTMYECKU I . BJIAJIETh PEUbIO;
[To3nakoMuThCs C OOIMMU CTPOEHHEM M CBOMCTBAMHU IPOCTHIX
. 011eCK, BIEKTPO- U PeryssiTHBHBIE: IPUHUMATH YUEOHYIO
(U3MUECKUMU CBOWMCTBAMU BEILIECTB METAJLIOB
TETUIOTIPOBOIHOCT 3ajady;
METaJIJIOB.
b. JIM4HOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4eHHIO;
18 IIpoctsie Ypok otkpeitusi | CHcTeMaTH3NpPOBaTh U braropoausie 3HaTh 0COOEHHOCTH CTPOCHHUS Ilo3naBaTeabHbIE:
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BeIeCTBa — HOBOTO 3HAHUS MTOBTOPHUTH OCOOCHHOCTH ra3pl, AUIOTPONHS | aTOMOB HEMETAIIOB, COCTAB HaOJI0IaTh W JIENaTh BBIBOJIBI
HEMETAaJLIBI. CTPOCHHS aTOMOB U AJUIOTPOTTHBIC BO3/IyXa, YCIIOBHUS PEaKI[HH OpraHM30BBIBATH ICATEIBHOCTD, YMCHHE
Amnotpormst. HEMETaJITOB U BHJIOU3MCHEHUS TOPEHHUS U €€ MPEKpaleHnss YMETh | paboTaTh ¢ YIeOHUKOM;
KOBAJICHTHYIO (xucmopon u XapaKTepU30BaTh: MPOU3BOIUTH MMOMCK HH(POPMALIUH,
HEMNOJISIPHYIO CBSI3b, 030H, ocdop CBsI3b MEXILy COCTaBOM, KoMMyHUKaTHBHbBIE:
MOJIOXKCHUE HEMETAJJIOB B | KPAaCHBIH U CTPOCHUEM M CBOMCTBAMHM MPOCTHIX | :IJIAHUPOBAThH YUEOHOE COTPYIHHYECCTBO;
TIC. ITo3HAaKOMHUTECS C OeJIbIi, aiMas u BEIIECTB HEMETAJJIOB. BIIAJCTh PEYBIO;
(U3MUECKUMU CBOWCTBaMU | rpadur). PeryasiTuBHBIE: IPUHUMATH Y4EOHYIO
HEMETAJIJIOB. 3a/1a4y;
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4eHHIO;
IMo3naBaTeabHBIE:: yMEeHUE paOOTATh B
CchopmupoBaTh MOHSTHE O TpyIIie, YMCHAE CAMOCTOSTEIFHO paboTaTh
KOJIMYECTBE BEIIECTBA U IO AJITOPUTMY.
eIMHUIIAX eTO0 U3MEPEHUS: KoMMmyHuKaTHBHbBIE:
YMeHue BBIYUCTATD:
Komuuectso MOJIb, MOJIb, KMOJIb. ‘IUTAaHUPOBATH YIEOHOE COTPYTHHUYCCTBO;
KonunuectBo BelecTBa 1o mMacce,
BEIIECTBA. Ypok otkpertust | M3yunts npencrasienne o | Kommgectso BJIAJIETh PEUBI0; a/IEKBaTHO BOCTIPHHAMATH
9 Maccy 10 KOJIMIECTBY BEIIECTBA,
19 MomnsipHas HOBOTO 3HAHUS MTOCTOSTHHOM ABarajpo. BEIECTBA, MOJIb, pedb yuuTens,
YHUCITy YaCTHII. 3HATH HOHSATHS:
Macca. OOBSACHUTD B3aUMOCBSI3b YHCII0 ABOTAIPO. PeryasiTHBHBIE: IPHHUMATH YUCOHYIO
MOJTb, 9UCIIO ABarafpo.
(hU3UKO-XIMHIYECKIX 3a/1aqy; COCTaBJIATh IUTaH OTBETA;
BEJTUYMH: MacChl, JINYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
KOJINYECTBA U YHCIIa K 00y4eHHIO; IeMOHCTPHPOBATH
YaCTHII. CIOCOOHOCTH, MPOSBIIATH IIO3HABATEIILHBIN
HHTEpEC
IMo3naBaTenbHble:: yMeHuE paboTaTh B
CdopmupoBaTh MOHSTHE O TpyIIie, YMCHUE CAMOCTOSTEIILHO paboTaTh
MOJISIPHOM, 10 aJITOPUTMY.
MUJUTUMOJISIPHOM, KoMMyHUKaTHBHbBIE:
KAJIOMOJIIPHOM 00HEMOB VT :TUTAHUPOBAThH YUEOHOE COTPYTHUUYCCTBO;
Y YPOK OTKpPBITHSL | Ta30B M COMHAIAX HX o 61)61\;) YMeTh TpOU3BOIUTH PACUETHI C BJIAJICTh PEUBIO; aICKBATHO BOCTIPHHUMATH
20 P HOBOTO 3HAHUS WU3MEPEHUSI: JI/MOJIb, ’ HCITOJIb30BaHKEM MOHATHIH N, M, peyb yuuTens,
00BEM Tra30B. HOpMaJIbHBIE
MJI/MOJTb, OB Vi, Na PeryasiTuBHBIE: TPHHUMATH YU4EOHYIO
M /kMOIB. Hay4authcs ¥ ’ 3aJjaqy; COCTaBJIATh IUIAH OTBETA;
MIPOU3BOJIUTH PAaCcUEThI C JINYHOCTHBIE: OTBETCTBEHHO OTHOCHUTHCSI
HCITOJIb30BaHUEM TTOHSTHH K 00y4CHHIO; IEMOHCTPHPOBATH
n, M, Vi, Na CIOCOOHOCTH, TIPOSIBIISITH TO3HABATEIHHBIN
HHTEpeC
Pewmenmne Ypok Ilo3naBare/ibHBIE: yMEHUE
obmemeroosoru | GopMUpoBaTh yMEHHUS CaMOCTOSTENILHO PabOTaTh MO AJITOPUTMY,
3a1ad4 1o N YMeTh mpOHM3BOIUTH PACUETHI C
YeCKOM TIPOU3BOAUTE PACUETHI C Komuuectso o HaBBIK CAMOTIPOBEPKH U CAMOOIIEHKH.
21 TEME . HCIIOJIF30BAHUEM ITOHATHI N, M,
HATPABJICHHOCTH | WCIOJIb30BAHUEM MOHATHI | BEIIECTBA KoMMyHHUKaTHBHbBIE:
KOIMHCCTBO n, M, Vp,, N Vi Na IIAHUPOBATH YIEOHOE COTPYIHNUECTBO;
BeIIecTBA. T Vme TEA : p ¥ py. ’

BJIAACTh pCYbl0; aICKBATHO BOCIIPUHUMATDH
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peub yuuTens,
PeryasiTuBHBIE: IPHHUMATH YIeOHYIO
3aJady; COCTaBJISATH IUIaH OTBETA;
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTHCS
K 00y4eHHIO; IeMOHCTPUPOBATh
CIIOCOOHOCTH, TIPOSIBIISITH IO3HABATEIbHBII
MHTEpEC

O0606uieHNe
" Ypok I'pynmupoBarb, BEIIENATD,
00IEMETOJONIOTH | aHAIM3HPOBaTh,
cHCcTeMaTH3a N KonmaectBo
22 . 4yecKoi CHCTEMaTU3HPOBATh
LISl 3HAaHUH O BEIIECTBA
DOCTIX HAIPaBJICHHOCTH | 3HAHUS U YMEHUs 10 TeMe
P «IIpoctsie BemecTBa»
BEIIIECTBAX.
Kontpoabha
Ypox N
s1 pabota Ne2 KonTposs 3HaHui 1
Pa3BHBAIOLIETO .
23 1o Teme YMEHHH TI0 TeMe
KOHTPOJIS
Ipoctbie «[IpocTsle BemecTBa»
BelllecTBA.

3HaTh MOHATHSA «MOJbY,
«MOJISIPHAS MacCay, «MOJISIPHBII
00BEMY.

VMETh BEIYHCIIATH KOJIMYECTBO
BEIIEeCTBa, MACCy, 00HEM TI0

HU3BCCTHOMY KOJIMYCCTBY BCUICCTBA.

Macce, 00beMy

Ilo3HaBaTeIbHBIE: YMEHUE HAOMIOAATE U
JieTIaTh BBIBOJIBI

OpraHU30BBIBAThH ACATEIBHOCTh, YMEHUE
paboTaTh ¢ yueOHHKOM;

MPOU3BOIUTH OUCK HH(pOpPMALIUH,
KoMMmyHuUKaTUBHBIE

:IIJIAaHUPOBATH y4eOHOE COTPYIHHYECTBO;
BJIAJIETh PEUBIO;

PeryasiTuBHBIE: IPUHUMATH Y4EOHYIO
3ajady;

JIM4YHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4eHHIO;

Ilo3naBaTenbHbIC: yMEHUE
CaMOCTOSTENIFHO padoTaTh 110 ATOPUTMY,
HaBBIK CAMOTIPOBEPKH U CAMOOLIEHKH.
KoMMyHUKATHBHBIE:

AICKBATHO BOCIPUHUMATDL P€UYb YUUTEIIA,
PeryJsiTHBHBIE: IPUHUMATD YUEOHYIO
3a/1auy; COCTaBJIATh ILIaH OTBETA;
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTHCS
K 00y4EHHIO; IEeMOHCTPUPOBATh
CIIOCOOHOCTH, MPOSBIIATH MO3HABATEIILHBIN
MHTEpEC

Tema 3 COEJUHEHUSA XUMHUYECKHNUX 3JIEMEHTOB - 15 yacoB
HUrposas 1eATeJIbHOCTD:
NPUMCHCHUC Ha YPOKC MHHTCPAKTHUBHBIX (l)OpM pa60TBI C 06y‘{aIOH.II/IMI/IC$IZ HUHTCIJUICKTYAJIbHBIX HWIP, CTUMYJIHPYIOIIHUX IIO3HABATCIbHYKD MOTHUBAILIUIO

00 y4Jaronmxcs;

ANTAKTHYICCKOro T€aTpa, rae€ NoJIy4Y€HHbIC HAa YPOKE 3HAHUA O6I:IFpI>IBaIOTC$I B T€aTpajJIbHBIX ITOCTAHOBKAX; HHCKyCCHﬁ, KOTOPBIC Jar0T O6y‘IaIOH_II/IMCH BO3MOXHOCTH HpI/I06peCTI/I

OIIBIT BCACHUA KOHCTPYKTHUBHOI'O AHAJIOraA; prnHOBOfI pa60TI>I nim pa6OTI>I

00yJaroIIMICS;

TpynoBasi 1eATeTbHOCTB:

B Mapax, KOTOpbIE y4aT OOy4yaromuxcsi KOMaHAHOW paboTe W B3aMMOICHCTBHIO C IPYTUMH

WCTIOJIb30BaHME BOCIIUTATEBHBIX BOZMOKHOCTEH COJIepKaHusl y4eOHOTO MpeIMeTa Yepe3 IEMOHCTPAaINio 00yJaronIiMcs TPUMEPOB OTBETCTBEHHOTO, TPaXX/IaHCKOTO TIOBEICHNS,
MIPOSIBJICHHSI YEIIOBEKOIIOOMS U JOOPOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB JJISl YTCHHS, 3a1a4 I PEIICHHs, IPOOJIEMHBIX CUTYaIHid I 0OCYKICHUS B
KJacce
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CdopmupoBarh IOHSATHE O
CTENCHU OKUCIICHUS.
Hayuautbcst HaxouTh

Ilo3naBaTenbHbIE: yMEHHE
CaMOCTOSATENFHO paboTaTh 10 AITOPUTMY,
HaBBIK CAMOITPOBEPKH U CAMOOIICHKH.

CreneHp KoMMmyHukaTHBHBIE:
CTENCHU OKUCIICHHUS 110 CreneHb YMeTb OnpenensiTh CTCICHb
OKHCIICHHSL. :MIJIAaHUPOBATH yIeOHOE COTPYIHHUIECTBO;
Ypox pedraexcun | Gpopmyre BemecTsa 1 OKHCIICHUS, oxucienus no I1C, mo popmyne
BI/IHaprIe BJIaICTh p€YblO, aICKBATHO BOCIIPUHUMATDL
U OTKPBITHUS COCTaBJIATH (POPMYIIBI OuHapHbIE OMHAPHOTO COCTUHEHUS U
24 | coenuHEeHUS . peub yuuTens,
HOBOTO 3HaHMSl | OMHAPHBIX COCOUMHEHHUH 10 | COCAWHEHNS, COCTaBIIATH (POPMYIIBI OMHAPHBIX
METaJJIOB . PeryasiTuBHBIE: IPUHUMATH Y4EOHYIO
CTCIICHU OKHCJICHUA. XUMHYCCKas COCIUHCHUMU I10 CTCIICHU
HEMETaJlJIOB 3aJja4y; COCTaBJISITh IUIaH OTBETA;
[To3sHakomMuTBCS C HOMEHKJIaTypa. OKHCIICHHS.
JIM4YHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
HavyajlaMd HOMEHKJIATypbI
K 00y4EeHHIO; IEMOHCTPUPOBATh
Ha IpuMepe OMHAPHBIX N
o CIIOCOOHOCTH, TIPOSIBIISATH O3HABATEIBHBII
COCIMHEHUH.
MHTEpeC
IMo3naBarenbHbIE: YMEHHE
CaMOCTOSATENFHO padoTaTh TI0 ATOPUTMY,
HaBBIK CAaMOIIPOBEPKH U CAMOOLICHKH.
KoMMyHuKaTHBHbBIE:
BUHADHbIC YMeTb onpenensiTh CTeNeHb :IIJIAaHUPOBATH y4eOHOE COTPYIHHYECTBO;
P ITo3HakoMuThCs C bunapheie oxucnenns no I1C, mo popmyme BJIAJIETh PEYBIO; aJ€KBATHO BOCIIPUHUMATD
COEAMHEHUS. | YPOK OTKPBITHSA
HadaJlaMH HOMEHKJIATYPhl | COCTUHEHHS, OMHApHOTO COCANHEHUS U pedb yuurens,
25 Jleryune HOBOT'O 3HaHHSA
BOZIOPOHELE Ha IpuMepe OMHApHBIX XUMUYECKas COCTaBJISITH POPMYIIBI OMHAPHBIX PerynsiTuBHBIE: TPHHUMATh Yy4eOHYIO
COCMHEHIS COCANHEHUH HOMEHKJIaTypa. COEAMHEHUI! [0 CTENEH! 3aJady; COCTaBJISATh IUIaH OTBETA;
’ OKHCIICHHS JIM4HOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4EHHIO; IEMOHCTPHPOBATh
CIIOCOOHOCTH, TIPOSIBIISITH O3HABATEIBHBIH
UHTEpeC
Paccmotpers nmonsiTHe 00
IMo3naBaTeIbHBIE: YMEHUE HAOMIONATE U
oxcugax. Hayuurbes
JeTIaTh BBIBOJIBI
3aIUCHIBATh (POPMYIIBI
OpraHU30BBIBATH AESATEIBHOCTh, yMEHNE
OKCHJIOB IIO C. 0. 1, 3HAaTh [IOHATHS: CJIOXKHBIE
paboTath C yueOHUKOM;
Ha000pOT, OIPEAETATH C.O. BEIIECTBA, NX KJIACCH(PHUKALINIO.
MIPOM3BOANTH OUCK HH(pOpMALNH,
YPpox oTKphITHSL | 1O hopMyIte. 3aKpennuTh Oxcuppl, cTerneHb | YMETb ONPEeiesTh: KoMMYHHKATHBHLIC
26 Oxcupt HOBOTO 3HaHUS | Ha OKCHJAX 3HAHHUE oxucienus, xuM. | CocraB BelecTs 10 Gopmysie y
. :TIJIAHUPOBATH yIeOHOE COTPYIHHUIECTBO;
XUMHUYECKOH HOMEHKJIaTypa YMeTb Ha3bIBaTh OKCHIBI
BJIAJIETh PEYbIO;
HOMCHKJIATYpPBI 1A ONPEACIIATE:
. PerysiTHBHBIE: IPUHUMATH YIeOHYIO
OMHApHBIX COCTMHEHHH. Cocras BerecTs 1o Gopmyie sanauy:
[Ipou3BOIUTE pacyeTsl ¢ Y
JIM4HOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
HCIONIB30BaHNEM (POopMyIT
K 00y4EeHHIO;
OKCHJIOB.
VYpox otkpeiTist | [To3HakOMUTBCS © I'mapokcua-voH, | 3HaTh CHMBOJIMKY: (DOPMYJIbI, IMo3naBarenbHbIe:: yMeHHE pabOTaTh B
27 | OcHoBaHus HOBOTO 3HaHUS | COCTAaBOM, Ha3BaHUSIMH, OCHOBAaHH, COCTaB ¥ Ha3BaHMS OCHOBAHUH rpyIIe, yMEHHE CAMOCTOSITENBHO paboTaTh
KJaccuuKayen u KaueCTBEHHBIC YMeTh Ha3bIBaTh: OCHOBAHMS; 10 AJITOPUTMY.
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, .
MIPEACTaBUTEIISIMH KJIacca | peakuuu OTIPEIETISTH MIENI0Yb C TOMOIIBIO KoMMyHHMKaTHBHBIE:
ocHoBaHui. [IpogomkuTh WHIAKATOPBI: KaueCTBEHHOMN peakiuu :TUTAHUPOBATh y4eOHOE COTPYTHIYECTRO;
(opMupoBaHUe 3HAHUN 00 | JTaKMyc, BJIAJICTh PEUBIO; 4JICKBATHO BOCTIPHHUMATH
HOHAax Ha NpuMepe METHUJIOBBIN pC€Ub YUuTEIid,
CJIOKHBIX HOHOB. OpaHXEBBIH, PeryJsiTHBHBIE: IPUHUMATH Y4eOHYIO
Paccmotpers paznnune ¢denondranens. 3aJja4uy; COCTaBJISITh IUIaH OTBETA;
MEXIy 3apsilaMy HOHOB H JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
c.0. CpopmupoBats K 00y4EeHHIO; IEMOHCTPUPOBATh
IpeICTaBICHUE O CIIOCOOHOCTH, TIPOSIBIISITH IO3HABATEIbHBII
Ka4eCTBEHHBIX PEaKusIxX MHTEpeC
Ha IIpUMepe LIEN0YeH.
Ilo3HakoMuThCS C
COCTaBOM, Ha3BaHMIMH, IMo3HaBaTe/IbHBIE:: YMEHUE PA0OTAThH B
Kiaccuukaumeit n rpyIie, yMeHHe CaMOCTOSITEIbHO paboTaTh
MIPEACTaBUTEISIMH KIIaCCOB 0 aJITOPUTMY.
YMeTb pacrio3HaBaTh OMBITHEIM
kuciot. [IpogoinknTsb vTeM: KoMMyHHMKaTHBHBIE:
3HAKOMCTBO CO CIOKHBIMH | KucnoTsl, YTeM: . :MIJIAHUPOBATH yIeOHOE COTPYIHUIECTBO;
pacTBOPHI KKCIIOT U LIETI0YEH,
YPOK OTKpBITHS | HOHAMHU Ha IIpHIMepe KHCIIOTHBIC BJIAJICTh PEUbl0; aJIeKBaTHO BOCIIPHHUMATH
Kucnotsr. Ha3bIBaTh
28 HOBOI'O 3HAHHUA KHCJIIOTHBIX OCTAaTKOB OCTaTKH, KHCIIOThI pe€Yb YUUTEIIA,
KHCJIOPOJCOAEPKALINX CJIOKHBIE U : PeryjsiTuBHBIE: IPUHUMATH Y4eOHYIO
3HaTbh XMM. CHMBOJIUKY:_(hOPMYIIBI,
kucinort. [IponoimkuTs MPOCTBIC HOHBI. 3aJja4uy; COCTaBJISITh IUIaH OTBETA;
COCTaB U Ha3BaHUA KHUCJIOT
(hopMHpOBaTh 3HAHUS O JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
pasInuusgX MEXIY K 00y4eHHIO; IEMOHCTPUPOBATh
3apsilaMu HOHOB H C.0. CIIOCOOHOCTH, TIPOSIBIISATH O3HABATEIbHBIN
JJIEMEHTOB, 00 MHTEpeC
WHIUKATOpax.
IMo3naBarenbHbIe:: yMeHHE pabOTATh B
rpyIme, yMeHHEe CaMOCTOSTEIFHO paboTaTh
ITo3HakoMHUTh ydamuxcs ¢ PYIUIE, yM P
10 AITOPUTMY.
COCTaBOM U Ha3BaHUSIMHU
N KoMMyHUKaTHBHBIE:
couieid. [Ipogomxuth
. :IIJIAaHUPOBATH y4eOHOE COTPYIHHYECTBO;
(dhopMupoBaHUe YMCHUN
YPOK OTKPBITHSA ARIMATE HA [HChMe Coun, 3HaTh XUM. CHMBOJIHKY: (QOPMYIBI, | BIaAETh peUbi0; alCKBAaTHO BOCIIPUHUMATD
29 Comn. HOBOTO 3HaHUS 133 ADSLIIBI HOHOB H C.0 HOMEHKJIaTypa COCTaB M Ha3BaHMS COJICH. peub yuurens,
P o coJieit. YMeTb Ha3bIBaTh:_COJIH. PeryasiTuBHbIE: IPUHUMATH YIEOHYIO
anemeHToB. Hauats
3aj1auy; COCTaBIIATh IUIAH OTBETA;
3HAaKOMHUTb yUaIIUXCS C
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
TEeHETHYECKUMHU PsIIaMu
K 00y4EeHHIO; IeMOHCTPHPOBATh
METaJJIOB 1 HEMETAJUIOB. .
CHOCO6HOCTI/I, MPOABJIATH NO3HABATCIbHBIN
MHTEpEC
OcCHOBHEIE Ypox [ToBTOPHUTE, 0600IUTE 1 YmMets npenensaTh: coctas BemecTB | Ilo3HaBaTesbHBIE:: yMEHHE pabOTaTh B
30 KJIacChl 00IIEMETOIONOTH | CUCTEMaTU3UPOBATh o ¢opmysie, IPUHAIICHKHOCTD rpyImme, yMeHHE CaMOCTOSTEIbHO paboTaTh
HEOpraHu4ec YECKOH 3HaHMUA ¥ yMEHHA O C.0., BEIIIECTBA K OIPEIICIICHHOMY 0 aJITOPUTMY, YMEHHE paboTaTh ¢
KUX BEIECTB. | HaNpaBJICHHOCTH | CJIOKHBIX BELIECTBAX U MX KJIaCCy COSIMHEHUH, CTENIeHb y4eOHHKOM, CIIPaBOYHHKAaMH,
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KITacCU(DUKAIIHH.

OKHCIICHHS DJIEMCHTOB B
COEIMHEHUH.

SHIUKIONEUSIMH U T.I. YMEHUE
0000111aTh, KJTACCH(PUIIHPOBATH, ACIaTh
BbIBO/Ibl. KOMMyHHKaTHBHbIE
IUTaHUPOBATh yuyeOHOE COTPYAHUYECTBO;
BJIAJICTh PEUbIO;

PeryasTuBHBIE: IPUHUMATH YU4COHYIO
3aa4y;

JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4eHHIO;

TBepabie
Ilo3HaBaTebHbIE: OCBAUBATH IIPUEMBI
CcdopmHpoOBaTh NIOHITHE O | BELIECTBA:
UCCIIe/l. AEATENIbHOCTH; YCTaHABJINBATh
KPUCTAIITNYECKOM U amop(HbIC U
MPUYHHHO-CJICICTBCHHBIC CBSI3H;
aMOp(hHOM COCTOSTHUH KPUCTaJUTHICCKUE
KoMMyHUKATHBHbBIE:
TBEPJIBIX BEIECTB. . 3HaTh TUNBI KPUCTAJUINIECKHX
‘IIJIAHUPOBATH y4eOHOE COTPYIHUYECTBO;
AwmopodHBIE T ITo3nakomutbes ¢ Tunmamu | Kpucramnmmyeckue | pemeTok. YMeETh Ha3blBaTh
YPOK OTKpBITHS BIIAJICTh PEUBI0; aJICKBATHO BOCTIPHHUMATH
KpHCTaJuIn4e KPHCT. PELIETOK, UX pelIeTKu: TIPUMEPHI BELIECTB C Pa3HBIMU
31 HOBOTO 3HaHUS peyb yduTens,
cKHe B3aMMOCBSI3BIO C BUIAMH aTOMHBIE, TUTIAMH KPHCTAILTHYECKIX
PeryassTuBHBIE: IPHHUMATH YU4COHYIO
BEIIIECTBA. XHM.CBSI3H Ml MX BIIMSIHUEM | MOHHBIE, pEIIEeTOK, NX (PU3NIECKHe
o . 3a/lauy; COCTaBJIATH IIJIaH OTBETA,
Ha (hu3uuecKue cBoiicTBa METAJUIMYEeCKHe U | CBOWCTBA.
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTBCS
BemecTB. OOBSICHUTH MOJICKYIISIPHBIC.
K 00y4EeHHIO; IEMOHCTPUPOBATh
3aKOH IIOCTOSIHCTBA 3aKkoH o
CHOCO6HOCTI/I, TPOABIATH TO3HABATCIIBHBIN
cocraga. ITOCTOSTHCTBA
HHTEpEeC
COCTaBa.
Yucrele BelecTsa
Ilo3naBaTebHBIE: OCBaUBATH IIPUEMBL
H CMECH, 0C000
WCCIIe/I. IeATENIFHOCTH; YCTaHABINBATh
YHCTHIE
IMPUYNHHO-CJICACTBECHHBIC CBA3U,
Paccmotpets noHsTHE O BEIIIECTBA.
KoMMyHuKaTHBHbBIE:
YHCTOM BellecTBe U cMecu | Dus. sBICHUS.
UYuctele :IIJIAaHUPOBATH y4eOHOE COTPYIHHYECTBO;
BelllecTB. PacKphITh Juctunnsuus, .
BEIIleCTBA 1 YPOK OTKpBITHS . 3HaTh 3HAYEHUE CMECE! B IPUPOJE | BIAAETh PEUbIO; aACKBATHO BOCIPUHIMATH
3HAaYCHHE CMeceil B WM TIePeroHKa.
32 CMECH. HOBOT'O 3HaHHUSA 1 SKU3HH YEJIOBEKa, CIIOCOOBI pedb yuurens,
HPUPOJIE U KU3HU Kpucranmmzauus 4
Paznenenue pa3aeneHus cMecen. PerynsiTuBHBIE: IPHHUMATH Y4eOHYIO
. yenmoBeka. [I03HAKOMUTBCA | W BHIIAPHBAHUE.
cMeceit. 3a/1aqy; COCTaBJIATh TUTaH OTBETA;
co criocobamu paszaeneHus | OuiabTpoBaHME.
9 JIMYHOCTHBIE: OTBETCTBEHHO OTHOCUTHCS
CMeceH. Bosronxa. K OOYUYEHHIO; JEMOHCTPHUPOBATH
OrcrauBaHue. v ’ PHp .
CIIOCOOHOCTH, TIPOSIBIISITH NO3HABATEIbHBIN
JlenutenbHast
HHTEpeC
BOpOHKA.
HayuuTscs npocreiimmm IMonaBaTenbHbIe: YMEHUE HAOMIOAATH U
IIpakTryecka v P Ymerb oOparnarses: m A
crioco0am paszecHus " JIeNIaTh BBIBOJIBI
s1 paboTa No2 . C XMM. TTOCYJI0M 1 1a00paTOPHBIM
cMeceli — BBIITAPHBAHUIO, OpTaHWU30BBIBATE IESTEIHHOCTD, yMEHHE
33 Ouncrka Ypok npakTuKyMm 000pyIoOBaHUEM.
. OTCTauBaHHUIO, paboTath ¢ y4eOHUKOM;
ITOBAPEHHO YMeth HabIr0AaTh, AeNaTh 3alUCH
(bumbTpOBAHUIO. o MIPOM3BOIUTH TIOUCK HH(DOpMAITHH,
COJTH. HaOIIOCHUI 1 BEIBOJIBL.
ITpogomkuTs KoMMyHUKATHBHbIE
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(hopMupoBaHHE YMCHHS
HaAOJIIONATE U AETIATh
BBIBOJIBL.
TpanchopmupoBarts
3HAHUS 0OpaIIeHus ¢
71a00paTOPHBIM
000pyIOBaHNEM B
MPAKTHYCCKUE YMCHUSL.

:IUTAHUPOBATh Y4eOHOE COTPYAHHYECTBO;
BIIAJICTh PEUbBIO;

PeryisiTHBHbIE: IPUHAMATH YICOHYIO
3ajauy;

JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCSI
K 00y4eHHI0;

Maccosas n

Ha ocnose
c(OpMHUPOBAHHOTO B
Kypce MaTeMaTHKH
HOHATHSA «4acTb OT
LIeJIOr0» CPOPMUPOBATH

Ilo3HnaBaTenbHBIE: yMEHHE
CaMOCTOSITENILHO PAabOoTaTh 10 aJITOPUTMY,
HaBBIK CAMOIIPOBEPKH U CAMOOLEHKHU.
KoMMyHuKaTHBHBIE:

:TIJIAaHUPOBATH yIeOHOE COTPYIHHUIECTBO;

oObeMHast MaccoBas 1o YMeHMe BBIYHCIATH BJIAJICTh PCUBIO; aJICKBATHO BOCIIPHHUMATH
YPpOK OTKpBITHS | YHHUBEPCAIBbHOE PACUeTHOE
34 JIOTISt MIPUMECH. MacCOBYIO U 00BEMHYIO JOJIO0 peds yauTens,
HOBOTO 3HaHHUA | MOHATHE «HOJs». OTHECTH N
KOMIIOHEHTOB HOHSTHE 07151 K O0bemMHast 10151 puMeceii. PeryasTuBHBIE: IPUHAMATH YYCOHYIO
B CMECH. 3a/1aqy; COCTaBJIATh IUTaH OTBETA;
XUMHUYECKUM BEIIECTBAM U
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTHCS
paccMOTpeTh TaKyro
K 00y4EHHIO; IEMOHCTPUPOBATh
Pa3sHOBHIHOCTH €r0, KaK .
CrI0CcOOHOCTH, MIPOSBIATH TIO3HABATEIEHBIN
JIOJIST TIPUMECH.
MHTEpeC
IMo3naBaresibHBIE: YMEHUE
CaMOCTOSATENEHO PabOTaTh IO aITOPUTMY,
HaBBIK CAMOIIPOBEPKH U CAMOOLIEHKH.
Cdopmuposars KoMmyHukaTuBHbI€:
YHHBEPCAIbHOE PacYeTHOE :IUTAaHUPOBATH YUEOHOE COTPYTHHUYCCTBO;
PaC‘{eTBI, ypOK IIOHATHUEC «IOJISD). OTHeCTI/I BJIAICTh PE€YbIO, aACKBATHO BOCIIPUHUMATH
MaccoBast nonsa YMeHHEe BBIYHUCIATH
CBsI3aHHBIC C | OOIIEMETOIOJIOTH | MOHSTHE OIS K pedb yuuTens,
35 N MIPUMECH. MacCOBYIO U 00BEMHYIO JIOJTFO
MOHITHEM 4ecKoit XHUMUYECKUM BEIIECTBAM U N PeryasiTHBHBIE: IPUHUMATH YUCOHYIO
OO6beMHast 10JIA. TIpUMECeH.
JIOJTH. HATIPaBJICHHOCTH | PacCMOTPETH TaKyIO 3a/1aqy; COCTaBJIATh IIaH OTBETA,

Pa3HOBUIHOCTH €T0, KaK
J0JII IPUMECH.

JIM4HOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4eHHIO; IeMOHCTPHPOBATH
CIIOCOOHOCTH, TIPOSIBIISITH NO3HABATEIbHBIN
UHTEpeC
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3aKpenuTh BaKHEHIINE
XUMHUYECKHUE MOHATHUS: My,
n, M, NA, '
PacTBOPEHHOTO BEIECTBa,
MOJTb.

IMo3naBaTenbHBIE: YMCHUE HAOIIOIATh U
JIeTIaTh BBIBOJIBI

OOyuuThCS YMeTb IPOU3BOJUTH PACUYEThL OPraHu30BBIBATE AEATEILHOCTD, YMEHUE
1a00paTOPHBIM MaccoBO# 101H, paboTaTh ¢ paboTtats ¢ yueOHUKOM;
[IpakTHuecka OTIepaIHsIM - 11a00paTOpHBIM 000PYIOBaHHUEM; MPOU3BOINTH IOMCK MH(pOpMALNH,
36 | * paboTa Ne3 VpoK npaKTHKym B3BEIIMBaHUe, 0TOOP TPoo UCII0JIb30BaTh MPHUOOPETCHHBIC KoMmyHukaTuBHble
[Tpurorosnen TBEPABIX U XKUIKHX 3HaHWSA M YMCHHS B IPAKTUYECKOH | TUIAHMPOBATh y4eOHOE COTPYAHUYECTBO;
ue pacTBopa. BEILIECTB, IPUTOTOBJICHHE JEATEILHOCTH M TIOBCETHEBHON BJIAJIETh PEUbIO;
pactBopoB. OTpadoTaTh Ha KHU3HH: TIPUTOTOBJICHHUS PacTBOpoB | PeryJsiTHBHBbIe: IPUHUMATH YIeOHYIO
NPaKTHKE XUMUYECKHUE 3aJ]aHHON KOHILIEHTPALIUH. 3ajauy;
pacdeTsI ¢ JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
HCIIOJIb30BaHUEM K 00y4eHHIO;
yKa3aHHBIX BBIIIE (PU3HUKO-
XUMHYECKUX
XapaKTEPUCTHK.
IMo3naBaTeIbHBIE: YMEHUE HAOMIOAATE U
J€JIaTh BBIBO/IbI
OPraHU30BBIBATH ACATECIBHOCTh, yMEHUE
Ypoxk- Ypox paboTaThb ¢ yueOHHKOM;
yIpaXHEHHE O6HJ;CM€TOD;§)JIOFI/I TToBTOpHTS, 060G 1 Coeterst MPOU3BOAUTH MOUCK HH(pOpMALIUH,
37 110 Teme Heckon CHCTEMaTH3HPOBATh XUMHUYECKUX Ywmers npumMensats 3YH Kommynurarususie
COCIMHEHHUs] | HalpaBJIEHHOCTH :IIJIAaHUPOBATH y4eOHOE COTPYIHHYECTRO;
3HaHWUA U YMEHHS 3JIEMEHTOB
XHM. BJIAJICTh PEYbIO;
9JIEMEHTOB. PeryssiTHBHBIE: IPUHUMATH Y4EOHYIO
3ajady;
JIM4HOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4YCHHIO;
Kontpoabna YmeTnb ITo3naBaTenbHBIE: yMEHUE
s1 padota Ne3 Ypok IIpokoHTpOIMpPOBATH - HaXOJUTb CTEIIEHb OKUCJICHNUS, CaMOCTOSATENIBHO PabOTaTh 10 AITOPUTMY,
38 1o Teme Pa3BHBAIOLIETO | 3HAHHS U YMEHHS IO TEME OTIPEJIETISTH KJIAcC BEIeCTRa, HaBBIK CAaMOITPOBEPKH U CAMOOICHKH.
Coenunenust KOHTPOJIS «CoenHeHHs Ha3bIBaTh BEIECTBA N3YyYEHHBIX KoMMyHuKaTHBHBIE:
XHM. XUMHUYECKHX JIIEMEHTOB) KJIacCOB a/IeKBaTHO BOCTIPUHUMATh PEUb YUHUTEs,
3J1€eMEeHTOB. -Bbruncnste MaccoByro 0110 PeryJsiTHBHBIE: IPUHUMATH Y4EOHYIO
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BEILIECTBA B PACTBOPE, BBIUUCIATH
V. M,V HCXOIHOIO BEIIECTBA,
COJIEPKAIIETO MPIMECH

3aJjauy; COCTaBJIATh IIaH OTBETA;
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTHCS
K 00y4EeHHIO; IEeMOHCTPHPOBATh
CIIOCOOHOCTH, TIPOSIBIISITH NO3HABATEIbHBIN
UHTEpEC

Tema 4 I/I3MeHeHHﬂ, npoucxoasaime ¢ BemieCTBaMu — 11 yacoB

Hrposas 1eATeJIbHOCTD:

MOPUMCHCHUC HA YPOKE MHTCPAKTHUBHBIX q)OpM pa6OTLI C O6y‘laIOH_II/IMPIC}II HUHTCIUICKTYAJIbHBIX UT'P, CTUMYJIUPYIOIIUX MMO3HABATCIbHYIO MOTUBALIUIO O6y‘laIOH.[I/IXC$I;
AUAAKTUICCKOTO T€aTpa, rAC MOJIYUCHHBIC HA YPOKE 3HAHUA OGI)IFpLIBaIOTCSI B T€aTpaJIbHBIX NOCTAHOBKAX; HHCKYCCHﬁ, KOTOPBIC AAar0T O6y‘{aIOII_II/IMC$I BO3MOKHOCTb HpI/I06pCCTI/I
OTIBIT BEJIEHHsI KOHCTPYKTUBHOTO TUAJIOTa; TPYIIIIOBOM paOOTHI Wil PabOTHl B Mapax, KOTOPBIE ydaT 00yJaronxcss KOMaHIHOW paboTe U B3auM OJISHCTBHIO C IPYTUMH
00yJaroIIIMICS;

TIPUBJICUCHIEC BHUMAHHSI 00yJaIONMUXCsl K IICHHOCTHOMY acCIIeKTy M3ydaeMbIX Ha ypOKax SBJICHHM, OPTaHU3alus UX pabOTHI ¢ TIOTydaeMOi Ha YPOKE COITMAIBHO 3HAYNMOM
I/IH(l)OpMaLII/ICI)'I — UHUIIUMPOBAHUE €€ O6cy)K,Z[eHI/I$l, BBICKA3bIBaHUA 06y'{a}0H_II/IMI/IC$l CBOCI'0O MHCHUS 110 €€ IOBOY, BLIpa6OTKI/I CBOEro K HEW OTHOIICHHUS.

I/IHTeJI.HeKTyaJILHO — IO3HABATEJAbHAA ACATCIABHOCTD.

- I/IHI/IHI/II/IpOBaHI/Ie n Ho;[;[epm(a HUCCICOA0OBATCIBCKOU ACATCIIBHOCTHU IIIKOJIBHUKOB B paMKax peanmaupm UMHN I/IH)Z[I/IBI/II[yaJIBHBIX n prnHOBBIX HUCCJICa0BATCIbCKUX HpOCKTOB.
- IPUBJICYCHNEC BHUMAHUS 06yqafonmxc;1 K HCHHOCTHOMY aCIICKTY N3y4YaC€MbIX Ha YpOKax ﬂBHeHHfI, OopraHu3anusa ux pa6OTLI C nonyqaeMoﬁ Ha ypOKe CONUaJIbHO 3HAYUMOM

nHpOpMaLeld — THULMHPOBAaHUE ee 00CYKICeHHs, BRICKa3bIBaHUs 00YYaIOUIMMHUCS CBOETO MHEHHUSI 110 €€ MOBOJY, BEIPA0OTKH CBOETO K HEHl OTHOIICHHUSI.

IMo3naBaTebHBIE: OCBANBATH IPUCMBI
[ToBTOPUTH OTIINUMSA
o HCCIIe/I. ACATENIFHOCTH; YCTaHABINBATh
XUMHAYECKUX PEaKIHHA OT
MPUYHHHO-CJICICTBCHHBIC CBSI3H;
duznueckue (u3nUecKuX.
[IpuzHaku x.p., KoMMyHuKaTHBHBIE:
SIBIICHUSL. [To3HakoMuTBCS € 3HATh NOHATHS: XUMHYECKHE
YCIIOBUS TCYCHUS ‘IUTAaHUPOBATH YIEOHOE COTPYTHHUYECTBO;
Xumudeckue MPU3HAKAMH U YCIOBUSIMH PeaKIyn, 3K30- U
Ypoxk pedekcun X.p., peaKkuuu BIIAJIETh PEUbIO; aJIEKBATHO BOCTIPUHUMATH
peakiuu, TEUYCHUS XUMHUCCKUX SHIOTEPMHUECKUE PEaKInu. 3HATh
39 W OTKPBITHS . 9K30- U peds yauTens,
YCIOBHS U peaxmmii. ChopmupoBartb CYIIIHOCTb, IPU3HAKHU U YCIOBHS
HOBOTO 3HAHUS SHIOTCPMHIYCCKHUEC . PeryasTuBHBIE: IPUHUMATH YYCOHYIO
MIPU3HAKH UX MIepPBOHAYAIILHOE TIOHSATHE MIPOTEKaHHsI PeaKLUil.
, peaxmn 3a/1aqy; COCTaBJIATh IUIaH OTBETA;
MIPOTEKAHMSL. 0 Kiaccudukaun
. TOpEHUSL. JIMYHOCTHBIE: OTBETCTBEHHO OTHOCUTHCS
XUMHUYECKUX PEAKIIHH 1O
K 00y4eHHIO; IeMOHCTPHPOBATH
MIPU3HAKY BBIACIICHUS WA .
CHIOCOOHOCTH, TIPOSBIATH IO3HABATEIIEHBIN
MTOTJIOMICHUS TEIUIOTHI.
HHTEpeC
IMo3naBarenbHbIE: YMEHHE HAOMIOAATH U
IIpakTyecka
4 pabora Nod [To3znakoMuTHCS © JIeNaTh BHIBOJIBI
p npu3HaKaMu U ycioBusmu | [Ipusnaku x.p., OPraHu30BBIBAThH JESATEIILHOCTD, YMEHHE
HaGmonenus 3HaTh MOHATHUS: XUMHUYECKUE
52 TEUYCHUS XUMHUECKUX YCIIOBHS TEUCHUS eAKIIH, DK30- 1 paboTats ¢ yaeOHUKOM;
peakuuii. ChopmupoBarts X.p., peaKkluuu P ’ MPOU3BOIUTH MMOMCK HH(POPMALIUHY,
WU3MCHCHHUSAMU SHI0TEPMHUUECKHIE PeaKku. 3HaTh
40 YPOoK MpakTUKyM | TEepBOHAYAIBHOE MOHATHE | 3K30- U KoMMyHUKaTHBHBIE
, CYIIIHOCTb, IPU3HAKU M YCIOBHSA
0 kaccuukaun SHIOTEPMHIYCCKHEC N ‘TUTAaHUPOBATH YIEOHOE COTPYTHHUYCCTBO;
MIPOUCXO A . MPOTEKAHSI PEAKIIUH.
M G XUMHUYECKUX PEaKIIHi 10 , peakuuu BJIAJIETh PEUBIO;
ropsimeii MIPU3HAKY BBIACICHUS MM | TOPCHHUS PeryasTuBHBIE: IPHHUMATH Y4COHYIO
PAIIE MOTJIOIEHHS TEIUIOTHI. 3ajauy;
CBEYOH.
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTBCS
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K 00ydeHHIo

Ilo3naBaTebHBIE: OCBaNBATH IPUEMBI
ucciel. AeATEIbHOCTH; YCTaHABINBATh
MMPUYNHHO-CJICACTBCHHBIC CBA3HU,
KoMMyHHMKaTHBHBIE:

3aKkoH
:IIJIAHUPOBATH y4eOHOE COTPYIHUYECTBO;
COXpaHEeHHs OMNBITHBIM ITyTEM JI0Ka3aTh
YPOK OTKpBITHS 3akoH BJIJICTh PEUbI0; aJIeKBaTHO BOCIIPHHUMATH
Macchl 1 c(hOPMYITUPOBATH 3aKOH 3HaTh ONpEIeIeHNEe XUMHIECKOTO
41 HOBOTO 3HaHUS COXpaHeHHS peub yuurens,
BEIIIECTB. COXpaHEHHs MacChl ypaBHEHHSI.
Macchl BEILECTB. PerysisiTHBHBIE: IPUHUMATH YUEOHYIO
XUMHUECKHE BEIIECTB.
3aj1a4y; COCTaBJIATh IUIAH OTBETA;
ypaBHEHHSI.
JIM4HOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00Yy4CHHIO; IEMOHCTPHPOBATh
CIIOCOOHOCTH, TIPOSIBIISITH O3HABATEIbHBIN
UHTEpeC
Ilo3HaBaTebHbIE: OCBAUBAThH IPUEMBI
ucciel. AesTeIbHOCTH; YCTaHABINBATh
NPUYUHHO-CIICICTBEHHBIE CBSI3U;
CchopmynmpoBats u
KoMMyHUKAaTHBHbBIE:
[IPOaHAIN3UPOBATH
Ypox ‘IJIAHUPOBATH y4eOHOE COTPYIHHYECTBO;
MIOHSTHE O XUMHUYECKOM YMeTb paccTaBiIATh
00IIEeMEeTOI0JIOTH BJIJICTh PEUbI0; aJICKBATHO BOCIIPHHUMATH
Xumudeckne N ypaBHEHHH Kak 00 Xumuueckne K03(p(HUIMEHTHI B ypaBHEHUSIX
42 4ecKoit . . peub yauTens,
ypaBHEHHUS. YCJIOBHOH 3aIHCH YpaBHEHUSL. peakimii.
HAaIpaBJICHHOCTH . PeryasiTuBHbIE: IPUHUMATD Y4eOHYIO
XAMHYECKOH peakuuu ¢
3aJja4uy; COCTaBJISITh IUIaH OTBETA;
MOMOUIBI0 XUMHYECKUX
(bopmy JINYHOCTHBIE: OTBETCTBEHHO OTHOCHTBCS
pMYIT. K 00y4EeHHIO; IEMOHCTPUPOBATh
CIIOCOOHOCTH, TIPOSIBIISITH O3HABATEIbHBII
UHTEpeC
Ilo3naBaTebHBIE: yMEHUE
HayuuTbcst npon3BoIUTh CaMOCTOSTENIFHO paboTaTh 10 aAITOPUTMY,
pacyeThl N0 XUMHYECKHUM HaBBIK CAMONIPOBEPKH U CAMOOLICHKH.
ypaBHEHHSM: HAXOAUTh KoMmyHHMKaTHBHBIE:
KOJIMYECTBO, Maccy 291870020008 Beraucnars: :IUTAHUPOBATH yIeOHOE COTPYAHHYECTBO;
Pacuets! o VoK OTKDBITHS 00beM NMPOAYKTOB Ba)KHEHIINX KOJINYECTBO BEIIECTBA, 00BEM, BJIaJIETh PEUbIO; aIeKBaTHO BOCIIPHHUMATH
43 | XHMHYECKHM HI())BOFO 35&1}114;{ PEaKIuy Mo KOJINYECTBY, BEJIMYHH, Maccy o KOJMYECTBY BEIIECTBa, pedb yduTens,
YpaBHEHUSIM Macce, 00beMy UCXOHBIX | aJTOPUTM Macce, 00beMy peareHTOB I PeryasiTuBHBIE: IPUHUMATH Y4eOHYIO
BEILIECTB, B TOM YHCJIC U B | PELICHUS 3aJaull. | HNPOJIYKTOB PEaKiuu 3aJja4uy; COCTaBJISITh IUIaH OTBETA;
cllydae, eCJId HCXOIHBIC JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
BEILIECTBA JIaHbI B BUJIE K 00y4eHHIO; IEMOHCTPUPOBATh
PacTBOPOB HJIN CMECEH. CIIOCOOHOCTH, MPOSIBIIATH O3HABATEIBHBIN
MHTEpeC
44 Peaxunu VYpox otkpeiTist | [To3HaKOMUTBCS © Peakunn 3HaTh MMOHATHE! IMo3naBarenbHbIe:: yMeHHE pabOTaTh B
Pa3IOKEHUSL. HOBOTO 3HaHUSl | PeaKkUHUsIMHU Pa3IoKEHUs M | pa3lIoKeHHs. PEaKUUy Pa3IoKEHHs rpynne, yMeH’e caMoCTOsITeIbHO paboTaTh
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Ha4aTh ()OPMHUPOBATH
YMEHHUE COCTaBIISTh
YpaBHEHUS XUMHUYECKHUX
peaxkuuii.

YMeTh onpenensiTh U COCTaBIATh
PeaKInu pazIoKEeHHUS. .

10 arOPUTMY, YMEHHE paboTaTh ¢
y4eOHUKOM, CIIPaBOYHUKAMH,
SHIUKIONECIUAMH U T.I. YMCHHUE
00001aTh, KI1acCU(PUIUPOBAT, ACIATH
BBIBOJBL. KOMMyHUKATHBHBIE
TUIAHUPOBATh Y4eOHOE COTPYIAHUYECTBO;
BIIAJICTh PEUbIO;

PeryasiTuBHbBIE: IPUHUMATD YY4COHYIO
3aja4y;

JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4eHHIO;

YPOK OTKpBITHS

Paccmorpets nonstue o
CYLIHOCTH peaKuui

3HaTh MTOHSITHE:

IMo3naBaTeabHBIE:: yMEeHUE paOOTATh B
nape, yMEHHUE CaMOCTOSITEILHO paboTaTh
0 AJITOPUTMY, YMEHHE paboTaTh C
y4eOHHKOM, CIIPAaBOYHUKAMH,
SHIUKIONEIUSIMH U T.I. YMEHUE
000011aTh, KITacCCH(UITIPOBATh, AETATh

Peaxunu coennHenus. [Iponomwkute | Peakiun peaKknuy COCIMHEHUS
45 HOBOT'O 3HaHHUSA BBIBO/IbI. KoMMyHHKaTHBHBIE
COEIMHEHUS (hopMHpOBaHUS yMEHHS COEIMHEHUS YMeThb onpeaensTs U COCTaBIATh
TUTAHUPOBATh yueOHOE COTPYIHHUYECTRO;
3aIUChIBATh YPABHEHUS pEaKIuy COCUHEHNUS.
. . BIIAJIETh PEUbIO;
XUMHWYECKHH peakiuil.
PerynsiTuBHBIE: TPHHUMATh Yy4eOHYIO
3ajady;
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCUTHCS
K 00y4eHHIO;
JaTth NOHATHE O CYLIHOCTH
peaxIyy 3aMeIIeHusl.
IIpononxuth
(opMHpoBaHUE yMCHHUS Io3naBaTeIbHBIE:: YMEHUE PA0OTATh B
3aMyCHIBATh YPaBHEHUS rpyIie, yMeHHe CaMOCTOSATENLHO paboTaTh
XUMHYECKHUX PEaAKIIH, 3HaTh MOHATHE: TI0 aJITOPUTMY, YMEHHE paboTaTh ¢
Hayath (POPMUPOBAHUE Peaxiun 3amenienus y4eOHHKOM, CIIPaBOYHUKAMH,
Peaxunn YMEHHE TIPEJICKa3hIBaTh YMeTb OIpeNeNsITh U COCTaBIATh SHOUKIONEIUSIMH U T.I. YMCHUE
3aMEeLICHHUS. YPOK OTKpBITUSL | IPOAYKTHI pEaKIHii Peaknun peaxiuy 3aMelleHus. 3HaTh 0000maTh, KI1acCU(PUIUPOBATS, AETATH
46 Peaxunn HOBOTO 3HaHUSI | 3aMELICHUSL. 3aMEICHUSL. TIOHATHSL: BbIBO/IbL. KOMMyHHKaTHBHbIE
obmeHa. CdopmupoBats Peakunm obmena. | Peakium oOMeHa, yCIIOBHS T€UEHHUs | IJIAHUPOBATH y4EOHOE COTPYIHUIECTBO;

MEPBOHAYAIIBHOC ITOHATHEC
0 EKTPOXUMHUIECKOM
psiae MEeTaJuIoB.
PaccMmoTpeTs nonsitue o
CYIIHOCTH peaKLuit
obmena. ITpoaomkuTh
(opMHpoBaHUE YMEHHUS
3alMCbhIBATh YPABHCHUA U

peakuuii 10 KoHIa
YMeTh onpenensith
TUI XUMHUUYECKOU peakiuu.

BIIAJICTh PEUBIO;
PeryisiTHBHbIE: IPUHAMATH YICOHYIO
3ajauy;

JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCSI
K 00y4eHHIO;
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MIPEABHIETH MPOAYKTHI
peaxiuit oOMeHa.
CchopmupoBath
IMEPBOHAYAJIBHOC ITOHATHE
00 YCIIOBUSIX TCUCHHS
peaxkuui Mexy
pacTBOpaMH 10 KOHIIA.

Ilo3naBarenbHbIe: YMEHNE Ha6H}OHaTB n
J€JIaTh BbIBOJbI
OpPraHrU30BbIBATH ACATCIBHOCT, YMCHUEC

IIponomxaTts
Tunst por paboTaTh ¢ yueOHHKOM;
(dbopmMHpOBaTh yMEHHS
XUMHUYECKUX . MPOU3BOIUTH OUCK HH(pOpPMALIUH,
o YPOK OTKPBITHSI | ONPEIEISATh TUI 3HaTh CBOWCTBA BOJBI.
peakumii Ha 9 Bona u ee KoMMyHUKaTHBHbIE
47 HOBOT'O 3HaHMS | XUMHMUYECKOW pPeakluu 1o N YMeTs onpenendars
puMepe cBolicTBA. . :IIJIAaHUPOBATH y4eOHOE COTPYIHHYECTBO;
. MPHU3HAKY YUCIIO U COCTAB THUI XUMHUYECKON PEeaKIUu.
CBOIICTB BJIAJICTh PEUBIO;
HCXOJHBIX BEIIECTB H
BOJBI. PeryasiTuBHBIE: IPUHUMATH Y4EOHYIO
MPOAYKTOB PEAKLIUU
3amaqy;
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCUTBCS
K 00y4eH
Ilo3HaBaTebHBIE: YMEHHE HAOMIONATH U
JIeNaTh BHIBOJIBI
O600menne
u OpTraHU30BBIBATH JIESATEIBHOCTD, yMEHHE
CHCTEMATHSA Ypox O0600mmuTH, paboTath ¢ y4eOHUKOM;
.. | oOueMeTrononoru | cUCTeMaTH3UPOBaTh MPOU3BOIUTH OUCK HH(OpMALIUH,
U 3HAHUM . Wsmenenus,
YecKon 3HaHUA 110 TEME KoMMyHuKaTHBHBIE
48 10 TEME TIPOUCXOIATIINE C
HanpaBieHHocTH | «M3MeHeHus, :IIJIAaHUPOBATH y4eOHOE COTPYIHHYECTBO;
HU3MEHEeHMUs, BeleCTBaMHU
MPOUCXOIAIINE C BJIAJICTh PEUBIO;
MIPOUCXO IS .
e BEIICCTBOM) YmeTp PeryasiTuBHBIE. IPUHUMATH Y4eOHYIO
-COCTaBJIATH (POPMYJIBI BEIIECTB 3a/ady;
BEILIECTBAMHU. - thopmy. m ’, Y
YpaBHEHHSA XUMUYECKUX PEaKIUH JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTBCS
-OIpEeaeNsATh TUIl XUMUUECKOU K 00y4eHHI0;
peaxiuu ITo3naBaTenbHBIE: yMEHUE
- ONPEAETATh IPUHAAIEKHOCTD CaMOCTOSATENEHO PabOTaTh IO aITOPUTMY,
Kontpoasna BEIIECTBA K OMPEICICHHOMY HaBBIK CAMOIIPOBEPKH U CAMOOLEHKHU.
A1 padota Ne4 KJ1accy. KoMMyHUKATHBHBIE:
[IpoxoHTpOIHPOBATE
1o TemMe aJIeKBATHO BOCIPUHMMATh peYb YUHUTEIN ,
VYpox 3HAHUA U yMEHUS 10 TeMe | M3meHeHus,
HUzmenenus , PeryasiTuBHBIE: IPHHUMATH Y4eOHYIO
49 pasBuBatomero | «/3meHeHwus, MIPOUCXOIATINE C
MPOUCXOS LI 3aJa4y; COCTaBJISATh IUIaH OTBETA,;
KOHTPOJIS MIPOUCXOASALINE C BEIECTBAMU
ue ¢ JIMYHOCTHBIE: OTBETCTBEHHO OTHOCUTHCS
BEIIIECTBOM»
BellleCTBAMM K 00y4EeHHIO; IEMOHCTPHPOBATh

CIOCOOHOCTH, TPOSBIIATH MO3HABATEIbHBIN
UHTEpeC
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Tema 5 PACTBOPEHUE. PACTBOPBI. CBOMCTBA PACTBOPOB DJIEKTPOJIATOB — 19 uacos.

HNHuTeiekTyabHO — MO3HABATEIbHAS AeATEIbHOCTD.

- ”HUIIMUPOBAHUE U MOAAEPIKKA UCCIIEIOBATENBCKON IEITEIbHOCTH NIKOJBHUKOB B paAMKaX peaiv3alid UMU UHIWBHUIYAJbHbBIX U TPYIIIOBBIX UCCIIEI0BATEIbCKUX
IPOEKTOB.

- IPUBJICYCHUE BHUMAaHMsI O0yUJaIOIINUXCS K ICHHOCTHOMY acTIeKTY M3ydaeMbIX Ha YPOKax SIBICHWN, OpraHU3aIys UX paboThI C TTOJIy9aeMOi Ha YPOKE COITUATIBLHO
3HAYUMOW HH(OpMANIHEH — HHUIIMUPOBAHUE €€ 00CYXICHHS, BEICKA3bIBAHUS 00YUYAIONUMUCS CBOETO MHEHUS TI0 €€ TTOBOJTY, BEIPAOOTKH CBOETO K HEH
OTHOIIEHUS.

TpynoBasi 1esiTeJIbHOCTh:

- ACTIOIK30BaHNUE BOCIIMUTATEIIBHBIX BO3MOXKHOCTEH COepKaHusl YIeOHOTO MpeaMeTa 4Yepe3 IeMOHCTPAITUIO IETSIM MPUMEPOB OTBETCTBEHHOTO, TPAXAAHCKOTO
MOBE/ICHHUS, TPOSIBIICHUS YETIOBEKOIO0US B T0OPOCEepACUHOCTH, Yepe3 OI00P COOTBETCTBYIOIIMX TEKCTOB JIJIsl UTECHUS, 3a/1a4 AJIsl PeIIECHUs, TPOOIEMHBIX
CUTYaIHH 7151 00CYXICHUS B KJIacce;

- IPUMEHEHHE HA YPOKE HHTEPAKTUBHBIX ()OPM PabOTHI yUaIIUXCsl: MHTEIUICKTYATbHBIX U, TUAAKTHUECKOTO TeaTpa; TUCKYCCUH, TPYNIOBON pabOTHI MIIK PabOThI
B apax.

ITo3naBarenbHbBIE: YMEHHE HAOMIOAATh U
JieaTh BBIBOIBI
OpraHU30BBIBATH AESTEIBHOCTh, yMEHNE
ITo3HakoMHUTBCS € paboTats ¢ yueOHUKOM;
PactBopenne. | Ypok peduiekcun | pacTBOpPEHHEM Kak PactBopsl, MIPOU3BONTH IOMCK MH(pOpMALNH,
50 PactBoprmoc Y OTKPBITUS (U3UKO-XUMHYECKUM THIpAThI, 3HaTbh, YTO PacTBOpeHHE PU3NKO- KoMMmyHuKaTHBHBIE
Tb. Tunbl HOBOTO 3HaHUS | IPOLIECCOM U € KPUCTAJUIOTHIPAT | XMMHYECKHUH IpoIece :IUTAHUPOBATH y4eOHOE COTPYIHHYECTBO;
PacTBOPOB. pacTBopamu Kak GU3UKO- | B BJIAJIETh PEYbIO;
XUMHYECKHMH CHCTEMaMH. PeryasiTuBHbIE: IPUHUMATH Y4eOHYIO
3ajaqy;
JINYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4YCHHIO;
DIEKTPOINTH 3HaTh MOHATHS: Io3naBaTeIbHBIE: OCBANBATH PUEMBI
yeckas W3y4nts noHATHA 00 HOH, 3JIEKTPOIUTHYECKAs UCCIe]l. JeATEeNbHOCTH; yCTaHABINBATh
JIFCCOIIAALIUS VPpoK oTKpBITHS 9NEKTPOJIUTAX U DJNEKTPONUTHYECK | JTUCCOLHMALIHS, JICKTPOIHT U NPHUYHHHO-CIICICTBECHHBIC CBSI3U;
51 . HoBOro 3Hamms | FEVICKTPOIHTAX. ast IUCCONanysa. | HEdIEKTPOJIHUT. KoMMmyHuKaTHBHBIE:
DNEKTPOTUTHI PaccmoTpeTs MexaHH3M DNEKTPOIUTEL, 3HATh OHATHA: KHCIIOTA, :IUTAHUPOBATH y4eOHOE COTPYAHHYECTBO;
u JIMCCOLIMALINH BEIIECTB C HE3JIEKTPOJIUTHL. OCHOBaHHE, COJIb. BJIAJIETh PEUbIO; aIEKBATHO BOCIIPHHUMATH
HEEKTPOJIH Pa3IMYHBIM THIIOM CBSI3H. YMeTb COCTaBIATh YPABHEHUS pedb yduTens,
THI. ICCOLIMAIINY KHUCIIOT, OCHOBaHMH, | PeryJsiTuBHbIe: NpUHUMATH YUeOHYIO
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COJIen.

3aJjauy; COCTaBJIATh IIaH OTBETA;
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTHCS
K 00y4EeHHIO; IEeMOHCTPHPOBATh

OCHOBHEIE CIIOCOOHOCTH, TIPOSIBIISITH NO3HABATEIbHBIN
52 | nonoxeHus MHTEpEC
ON.
IMo3naBaTe/IbHBIE:: yMEHUE PA0OTATh B
nape, yMeHUe CaMOCTOSITEIbHO paboTaTh
CucreMaTu3npoBaTh, 0 aITOPUTMY, YMEHHE paboTaTh C
MOBTOPHTH U 3aKPEIHUTh y4eOHHUKOM, CIIPaBOYHUKAMH,
MornekymsipHble U | 3HaTh YCIOBUS MPOTEKAHUS
YCIIOBUSI IPOTEKAHUSA N SHUUKIONEIUAMH U T.I. YMCHHUE
. HNOHHOE peakuii HOHHOTO 0OMEHa 110
Honnsle YPOK OTKpBITHSL | peakuuii oOMeHa 10 ABHEHIC KOHIA 0000m1aTk, KiaccupUIpPOBaTh, AENATh
53 ypaBHEHUSA HOBOT'O 3HAHUS koHna. ChopMupoBaTh yp ’ ) BBIBO/Ibl. KOMMYyHHKATHBHbBIE
. pEaKI HOHHOTO | YMETh COCTaBISTh MOJICKYJISIPHBIE,
peaKuii. YMEHHE COCTaBJICHUS TUIAHUPOBATh Y4eOHOE COTPYIHUYECTBO;
oOmeHa, TIOJIHBIE U COKpAallCHHbIE HOHHBIE
MOJICKYJISIPHBIX, HOHHBIX N . BJIAJICTh PEUBIO;
HeWTpanu3amuu. ypaBHEHHS peakuii oOMeHa.
TIOJTHBIX M COKPAIIEHHBIX PeryJsiTHBHBIE: IPUHUMATH YIEOHYIO
YPaBHEHUH. 3a/1auy;
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4eHHI0;
Io3naBaTeIbHBIE:: YMEHUE PA0OTATh B
nape, yMEHHUE CaMOCTOSITENIbHO paboTaTh
[IpakTHuecka 0 aJITOPUTMY, YMEHHE paboTaTh ¢
s paboTa Ne5 y4eOHHKOM, CIIPaBOYHUKAMH,
MomnekymsipHble 1 | 3HATh YCIOBHUS IPOTEKAHUS
YcnoBus CucremMaTH3nupoBaTh, N SHOUKIONEIUSIMH U T.I. YMCHHUE
HNOHHOE peakuii HOHHOTO 0OMeHa JI0
NPOTEKAHHMs MOBTOPHTH U 3aKPEIHTh ABHEHE KOHIIA 0000m1aTh, KIIacCUPUIUPOBATD, JACNATh
54 | xum. peakmii | YpOK MPAaKTUKyM | yCIOBHUS IPOTEKAHUS yp ’ ’ BEIBOJB. KoMMyHHKaTHBHBIE
. peaKkIuy HOHHOTO | YMETh COCTaBJISITh MOJICKYJISIPHBIE,
MEXTY peakuuii oOMeHa 110 IJIaHUPOBATh yueOHOE COTPYIHUYECTBO;
oOMeHa, TIOJIHBIE ¥ COKPAlleHHbIE HOHHBIE
pacTBOpaMu KOHILIA. N . BJIAJIETh PEUbIO;
HeWTpanu3aimy. ypaBHEHHS peakiuii oOMeHa.
SIIEKTPOIIUTO PeryasiTuBHBIE: IPUHUMATH Y4EOHYIO
B JI0 KOHIIA. 3ajady;
JIM4YHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4eHHIo;
Kucnotsl B Paccmotpets nonsTHE O IMo3naBaTenbHbBIE: OCBaNBATh PHEMBI
Ypox 3HaTh NOHATHSL:
csere TO/, KHCJIOTaX Kak Kjiacce ucciel. AeATEIbHOCTH; YCTaHABINBATh
001memMeTo1010TH Krnaccudukanms Kucnortsr B csere Teopun TO/]
nux N JJIEKTPOJIUTOB, MPUYNHHO-CIIECTBEHHBIE CBSI3H;
4ECKOU KUCIOT. Psn YMeTh XapaKTepru30BaTh: XUM.
55 | xmaccudukan paccMOTPETH UX . " KoMMyHukaTHBHBIE:
HaIpaBJICHHOCTH HanpspKeHUH CBOWCTBA KHCIIOT, CBSI3b MEXKAY
us " KJ1acCHU(PUKAIHIO IO :TIJIAaHUPOBATH y4eOHOE COTPYIHHUYECTBO;
o METaJIOB. COCTaBOM, CTPOCHHEM U
CBOWCTBA. Pa3HBIM IPU3HAKAM, BJIAJIETh PEUBIO; aICKBATHO BOCIIPHHUMATH

OXapaKTCpU30BaATH 06H.II/IG

CBOMCTBAMH KHMCJIOT.

pedb yuuTens,
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CBOICTBA KUCIIOT B CBETE
WOHHBIX NIPEICTABICHU.
Hayuautbcst mostb30BaThes
PALOM HaIpPsHKEHUN
METAJUIOB U TaOIUIEH
PacTBOPUMOCTH AJIS
MIPOTHO3HPOBAHUS
BO3MOJKHBIX X.p. KUCIIOT

PeryasiTuBHbIE: IPUHUMATD YY4COHYIO
3aj1a4y; COCTaBIIAITh IUIaH OTBETA,;
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCSI
K 00y4EeHHIO; IEMOHCTPUPOBATh
CIIOCOOHOCTH, TIPOSBIISATH TO3HABATEIBHBII
HHTEpeC

OcHoBaHus B

Paccmotpets monsitue 06
OCHOBaHMAX Kak KJlacce

Ilo3naBaTeabHbBIE: OCBAaNBaTh IMPHUEMbIL
HCCIICA. ACATCIIbHOCTU,; YCTaHABJINBATD
MMPUYINUHHO-CJICACTBCHHLIC CBA3U;
KOMMyHI/IKaTHBHLIe:

csere T Ypox AIEKTPOJINTOB, ‘TUTAaHUPOBATH YIEOHOE COTPYIHHUYECCTBO;
X ’ 0OIIIEMETOIONIOTH | PACCMOTPETh UX 3HaTh MOHATHE: BJIAJICTh PCUBIO; aJICKBATHO BOCIIPHHUMATH
56 | Knaccudmxan YeCKOM KJTacCH(UKAITUIO TI0 OcHoBanus, OCHOBaHHUSA B cBeTe Teopuu T/ peds yauTens,
s HATIPaBJICHHOCTH | pa3iIHMYHBIM IPU3HAKAM, LIEJIOYH. YMeTb XapaKTEPU30BaTh. XUM. PeryasTuBHBIE: IPUHAMATH YYCOHYIO
cBOMCTRA OXapaKTepHu30BaTh 00mIIe CBOICTBA OCHOBaHMI 3a/1aqy; COCTaBJIATh IUTaH OTBETA;
- CBOMCTBA OCHOBAHHI B JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
CBETE MOHHBIX K 00y4YCHHIO; IEMOHCTPHPOBATH
MIPEICTaBICHUN. CrI0CcOOHOCTH, MIPOSBIATH TIO3HABATEIEHBIN
HHTEpeC
IMo3HaBaTeabHbIE: OCBAUBATH IIPUEMBI
HCCIIe/I. ICATEIbHOCTH; YCTaHABJINBATh
CdopmupoBath MOHITHE O MIPUYUHHO-CIICACTBEHHBIE CBSI3H;
COJISIX KaK KJ1acce KoMMyHHUKaTHBHbBIE:
Ypox 3HaTh MOHATHS:
3JIEKTPOJIUTOB, :IUIAHUPOBAThH YUEOHOE COTPYIHHUYCCTBO;
00IIEMETOHOJIOTH coJii B cBeTe Teopun TOJ]
Conu B cBeTe N paccMOTpeTh UX Conu cpennue, BIIAJICTh PEUBIO; aICKBATHO BOCIIPHHUMATH
YeCcKOM VYMeTh XapakTepu30BaTh: XHM.
57 TO/, ux KJaccu(UKAIHIO 110 KHUCIIbIE, - o peyb yuuTens,
" HaIPaBJICHHOCTH CBOMCTBA COJICH, CBSA3b MEKIY
CBOJCTBA. COCTaBy, OCHOBHEIE. PeryassTuBHBIE: IPHHUMATH YUCOHYIO
COCTaBOM, CTPOCHUEM U
OXapaKTepU30BaTh OOIIHEC N N 3a/1a4y; COCTaBJISTh [UIaH OTBETA;
" N CBOMCTBAMU COJIEH
CBOJiCTBaA COJIEH B CBETE JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTBLCS
HWOHHBIX TIPE/ICTABICHUH. K 00y4YCHHIO; TEMOHCTPHPOBATH
CIOCOOHOCTH, TIPOSIBIISITH TO3HABATEIHHBIN
HHTEpeC
IMo3HaBaTeabHBIE: OCBAUBATH IIPUEMBI
VYMeTh XapakTepru30BaTh XUM.
O000IINUTE 3HAHUS O OKcHIbl - ucchnel. 1eATelIbHOCTH; YCTaHABJINBATh
CBOWCTBA OKCHIOB, CBSI3b MEXKITY
OKcHIBL. Ypoxk COCTaBE OKCHIOB, HecoJe00pa3yromI MIPUYHHHO-CJICICTBCHHBIC CBSI3H;
COCTaBOM, CTPOCHHUEM U
Knaccudukary | oOIIEMETO0NIOTH | pacCMOTPETh ue, . KoMMyHHKaTHBHbBIE:
58 N cBoiicrBaMu Okcu0B. COCTaBIIATE
WSl YEeCKOH KIaccu()UKAIMIO OKCUIOB, | coeoOpasyromue ABHEHWS! PeaKLHit ‘ITAaHUPOBATH YI€OHOE COTPYIHHYECTBO;
CaoiicTBa. HATIPaBJICHHOCTH | CBOWCTBA OCHOBHBIX, , OCHOBHEIE, P P >, BJIAJICTh PEUBIO; aJICKBATHO BOCIIPHHUMATH
XapaKTePU3YIOIIUX CBOMCTBA
KHCJIOTHBIX OKCHJIOB. KUCJIOTHBIE. pedb yauTens,

OKCHJIOB.

PeryasiTuBHBIE: IPUHUMATH Y4eOHYIO
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3aJjauy; COCTaBJIATh IIaH OTBETA;
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTHCS
K 00y4EeHHIO; IEeMOHCTPHPOBATh
CIIOCOOHOCTH, TIPOSIBIISITH NO3HABATEIbHBIN
UHTEpEC

Ilo3naBaTenbHbIE: yMEHIE HAOTIOAATH,
JienaTh BHIBOIEIL.

IIpononxuth
[IpakTHuecka KoMMyHUKaTHBHBIE: yMEHUE PabOTATh B
4 pabora Ne6 (hopMupoBaTh yMEHU Ymetb paboTaTs ¢ BemecTBaMu U nape
LT HOJIb30BaThCs Tabnuien 11a00paTopHBIM 000PYIOBaHHEM, )
CaoiicTBa . | yMeHHe caMOCTOSITEIbHO paboTaTh MO
«OmpeneneHne HOHOBY. OIEKTPOJIUTEL. COCTaBIISITH OTYET O MPAKTHIECKOH
59 OKCHJIOB, YPOK NpakTHKYM AITOPUTMY.
3aKkpenuTh yMEHUs o. paborte, 3anMChIBATh PEAKIMN
KHUCIIOT, PeryssiTHBHBIE: IPUHUMATD YUEOHYIO
coueil COCTaBIISITh YPaBHEHHS HMOHHOTO 0OMEHA B MOJIEKYJISIPHOM saxauy:
- peaKLuil B MOJIEKYISIPHOM 1 MIOHHOM BHJIE Y5
OCHOBaHHH. JIM4HOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
1 UOHHOM BHJE.
K 00y4eHHIO;
IMo3naBarenbHbIe:: yMeHHE paboTaTh B
nape, yMEHHE CaMOCTOSITENIbHO paboTaTh
TI0 AJITOPUTMY, YMEHHE paboTaTh ¢
CchopmupoBaTh MOHATHE O e€0OHMKOM, CIIPaBOYHHUKAMHU
I'enetnuecka (opwip N 1 > b ’
TeHETHYECKOH CBSI3H U . SHIUKIONEIUSIMH U T.II. YMCHHE
ST CBSI3b I'enernueckas YMeThb Ha3bIBaTh CBOHCTBA
VYPpoK U3y4eHUs1 | TEHETHYCCKOM psIC. 0000111aTh, KJIaCCH(PUIIUPOBATH, JACIaTh
MEXKIY CBSI3b, HEOPraHW4ECKHX BEIIECTB,
60 HOBOTO Paccmotpets «B . BBIBO/IEI. KOMMyHHKaTHBHbIE
KJIaccaMmu TeHETHYECKUH COCTaBIISITh YPaBHEHHUSI 10
Matepuajia JUHAMUKE» '€CHCTUYCCKHEC IJIaHUPOBATh yqe6ﬂoe COTPYAHUYECTBO,
HEOprannvcc pAA. TCHETUYCCKUM psAiaM.
KHX BEIIECTE psIIBI METaIa | BJIAJIETh PEUbIO;
‘ HeMeTaJuIa. PeryasiTuBHBIE: IPUHUMATH Y4EOHYIO
3aja4y;
JIM4YHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4eHHIO;
IIpakTnyecka
s pabota
No 7 Ilo3naBaTeIbHBIE: yMCHNE HAOIIOIATD,
N Ooparenue ¢ JIeTIaTh BHIBOJIBI.
«BrInoaHeHn
BeimosHeHNE ONIBITOB, 1a00paTOPHBIM KoMMyHUKaTHBHBIE: yMEHHE PadOTaTh B
€ OIIBITOB, Ymerb paboTaTh C BEleCTBaMH U
JEMOHCTPUPYIOIINX obopynoBaHuEM U nape.
JIEMOHCTPHUPY mabopaTOpPHBIM 000PYIOBAHNEM,
TeHETHYECKYIO CBSI3b HarpeBaTeIbHBIM . | yMeHHE caMOCTOSATENIFHO paboTaTh MO
IOIINAX COCTaBIISITH OTYET O MPAKTHYECKOH
61 YPOK NPaKTUKYM | MEKAYy OCHOBHBIMHU u mpubopamu B AITOPUTMY.
TEHETUYECKY paborte, 3anMChIBATh PEAKIMU
KJIaccaMu COOTBETCTBUH C PeryjsiTHBHBIE: IPHHUMATD YIEOHYIO
10 CBSI3b HMOHHOTO 0OMEHa B MOJIEKYJISIPHOM
HEOPraHn4ecKUX MIPaBWIIAMH 3ajady;
MEXIY . 1 MIOHHOM BHJIC
COCIMHEeHU I TEXHUKH JIM4HOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
OCHOBHBIMHU
0€30MacCHOCTH. K 00y4EeHHIO;
KJlaccamu
HEOpraHu4ec
KHX
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COCIUHCHHIDY

IIpoBepka 3HanHMii,

Ilo3naBaTenbHbIE: yMEHHE
CaMOCTOATENBHO PaboTaTh 1O aJTOPUTMY,
HaBBIK CAMOITPOBEPKH U CAMOOIICHKH.
KoMMmyHuKaTHBHBIE:

ITonroroBka o
YMEHUH 1 HaBBIKOB aIeKBaTHO BOCIIPHHAMATH PeYb YIUTEIS,
62 KOHTpgnLHoﬁ y4aluxcs mo Bcemy PerysisiTHBHBIE: IPUHUMATH Y4EOHYIO
patoTe HM3y9eHHOMY MaTepHary 3a/1aqy; COCTaBJIATh IUIaH OTBETA;
Kypca XUMHH 8 Kiacca JIMYHOCTHBIE: OTBETCTBEHHO OTHOCUTHCS
K 00y4EeHHIO; IEMOHCTPUPOBATh
CIIOCOOHOCTH, TIPOSIBIISATH ITO3HABATEIbHBIN
HHTEpeC
Ilo3HaBaTe/nbHbBIE: YMECHUE
CaMOCTOSATEEHO PabOTaTh IO aITOPUTMY,
HaBBIK CAMOTIPOBEPKH U CAMOOLIEHKH.
VpoK KoHTpoIA HpOBeEKa 3HAHUH, KoMMyHuKaTuBHBIE:
Koutpoabna ’ | yMeHHIi U HaBBIKOB 3Ha0T COCTaB, XMMHYECKHE aIeKBaTHO BOCIIPUHMMATh peYb YUUTEN ,
63 | s paGora 3a Ig;?éii;:ﬂ yUAaIIUXCs [0 BCEMY CBO¥CTBA OCHOBHBIX KJIACCOB PeryasiTuBHBIE: IPHHUMATH YU4eOHYIO
rojg - HU3y4€HHOMY MaTepHany HEOPraHUYECKUX BEIIECTB; 3aj1avy; COCTaBIIATh TUIAH OTBETA;
Kypca XHMHH 8§ KJlacca JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTHCS
K 00y4CHHIO; IEMOHCTPHPOBATH
CIIOCOOHOCTH, MPOSBIIATH MIO3HABATEIILHBIN
HHTEpEC
Ilo3HaBaTe/ibHBIE: yMEHUE
CaMOCTOSTENIFHO paboTaTh 10 aATOPUTMY,
HaBBIK CAMOTIPOBEPKH U CAMOOIICHKH.
OxucauTensH VpoK KoHTpos IIpoBepka 3HaHMIA, KoMMyHUKATHBHbIE:
0- ’ yMeHI/Iﬁ 1 HAaBBIKOB 3HaroT COoCTaB, XUMHYCCKHEC AICKBATHO BOCIPUHUMATDL PEYb YUUTEIIA,
64 | BoccTaHOBUTE K(())L};;}éf:(;n yualuxcs no Bcemy CBOICTBa OCHOBHBIX KJIaCCOB PeryasiTuBHBIE: IPUHUMATH Y4eOHYIO
JIbHBIE SHAHM U3Y4CHHOMY MaTepuaty HEOPraHMUYECKUX BEIECTB; 3aJ/1auy; COCTaBJIATh IIaH OTBETA;
peaximm Kypca XuMHH § Kiracca JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHUTBCS
K 00y4EeHHIO; IEMOHCTPUPOBATh
CrI0coOHOCTH, MPOSBIATH TO3HABATEIIEHBIN
UHTEpEC
Ilo3HaBaTenbHBIE: yMEHHE
CroiicTaa § CaMOCTOATENBEHO PabOTaTh IO aAITOPUTMY,
P— VPpoK KoHTpOA, HpOBeE)Ka 3HaHUH, HaBBIK CAaMOITPOBEPKH U CAMOOICHKH.
YMEHHIi U HaBBIKOB 3HA0T COCTaB, XUMUYECKHE KoMMyHuKaTHBHBIE:
65 Hegg?ﬁ;ﬁiec K?)L;,;}:;II/II;IH yUaIuxcs Mo BCeMy CBO¥CTBA OCHOBHBIX KJIACCOB aIeKBaTHO BOCIIPHHIMATH PeYb YIUTEIS,
KHX BEIIECTE - U3Y4CHHOMY MaTepuairy HEOPraHMUYECKUX BEIECTB; PeryssiTHBHBIE: IPUHUMATH Y4EOHYIO
5 caere OBP Kypca XuUMHH § Ki1acca 3a/1aqy; COCTaBJIATh TUIaH OTBETA;

JIMYHOCTHBIE: OTBETCTBEHHO OTHOCUTHCSI
K 00y4eHHIO; IeMOHCTPHPOBATH
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CMOCOOHOCTH, TPOSIBIISATH MO3HABATEIbHBIN
HHTEpEC

IMo3HaBaTe/IbHbIE: YMEHIE HAOIIONATD
JieaTh BBIBOIBI
OpPraHrU30BbIBATH ACATCIBHOCT, YMCHUEC

Kontponrsnas
paboTats ¢ yaeOHUKOM;
pabora Ne 5
O06o01enue u MPOU3BOUTH OUCK HH(OpPMALIUH,
10 TEME . Brraucnsror macey, 06beM u
o CHCTEMAaTH3als 3HAHUH KoMMyHuKaTHBHBIE
66 «CBoiicTBa KOJIMYECTBO BEIECTBA I10
o Kypcy 8 Kiacca, . :IIJIAaHUPOBATH y4eOHOE COTPYIHHYECTBO;
pacTBOpoB YpaBHEHHSM peaKIni
PEUHICHUE paCUCTHBIX 3aJlad BJIAICTh PEYbIO,
3NEKTPOIIUTO
b PeryasiTuBHBIE: IPUHUMATH Y4eOHYIO
3aja4y;
JIMYHOCTHBIE: OTBETCTBEHHO OTHOCHTHCS
K 00y4eHHI0;
IMo3naBaTenbHbBIE: YMEHHE HAOMIOAATh 1
JieaTh BBIBOIBI
O600mmenne
" OpraHU30BBIBATH AESATEIBHOCTh, yMEHNE
paboTats ¢ yaeOHUKOM;
CHCTEMAaTH3a VYpok
. O6o0mmenne u MIPOM3BONTH IOMCK HHPOPMALNH,
LSl 3HAaHUH KOMIIJIEKCHOTO . Brruncisitor maccy, 00beM u
CHCTeMaTH3alus 3HaHUH KoMMyHuKaTHBHBIE
67 o Kypcy 8 TIPUMEHEHHS KOJIMYECTBO BEIIECTBA TI0
. . | mo kypcy 8 kmacca, . :IUTAHUPOBATH y4eOHOE COTPYIHHYECTBO;
KJiacca, 3HaHWH, YMCHHUH, YpaBHEHHSIM peaKIui
PEHICHUEC paCUCTHLIX 3a/la4 BJIaICTh PE€YbIO;
pereHue HaBBIKOB
PeryasiTuBHbIE: IPUHUMATD Y4eOHYIO
pacueTHBIX
3aja4y;
3a1a4
JINYHOCTHBIE: OTBETCTBEHHO OTHOCHTBCS
K 00y4eHHIO;
3aKIr0uuTeNh
HBII YpOK 3a
68 P

Kypc XUMUH §
Kjacca
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TeMmaTH4yeckoe IJIAHUPOBAHUE, B TOM YUCJIE€ C YIETOM paﬁoqeﬁ nporpaMmMsbl BOCIIMTAHUA C YKa3aHUEM KoJINYeCTBA

9 kJjacc

9acoB, OTBOAMMBIX JIJISI OCBO€HHS KaKI0# TeMbI

Ne
n/n

Tema ypoka

Jar

a

DJIeMeHThI CO/Iep:KaHusA

Ilnanupyemsble pe3yabTaThl

IIpeamerHbie

Metanpeamernsbie YY1

JInunoctHbie YY ]|

BBenenne. Oo0mast XaPaAKTEPUCTUKA XUMHUNYECCKHUX JIEMECHTOB U XUMHYECCKUX peaKum‘i. Hepnounqecmlii 3aKOH M nNepuoanvecKas CUCTeMa XUMHUYECKUX JJIEMEHTOB

JI.A.MennaeieeBa. (114.)

TpynoBasi 1esiTeJIbHOCTh:

- HCTIOJIb30BAaHUE BOCITUTATEIBHBIX BO3MOXKHOCTEH COZCpKaHUs yUSOHOTO TPeMETa Yepe3 JEMOHCTPAIUIO IETSAM IPUMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOTO TIOBEICHHUS,
MIPOSIBIICHHS YEITOBEKOIO0MS 1 JOOPOCEPAEIHOCTH, Yepe3 MoI00p COOTBETCTBYIOIINX TEKCTOB JIJISl YTEHHS, 3aa4 IS PEIICHHs, TPOOJIEeMHBIX CUTYAIHi U OOCYKICHUS B
KJ1acce;
- MPUMEHEHUE Ha yPOKE MHTEPAKTUBHBIX (popM paboTHl yHaImuxcs: MHTEIUIEKTYIbHBIX UTP, TUAAKTUIECKOTO Tearpa; TMCKYyCCHU, TPYIIIOBOM padoTHI Wik paboTHl B Mapax.
HNHTeN1eKTYaIbHO — MO3HABATEIbHAA JeSITeTbHOCTD.
- IHULIMMPOBAHUE U NOJACPHKKA UCCIIEI0BATEIBCKOM NEATEIbHOCTH IIKOJIBHUKOB B PaMKaX pealu3allii UMUA HHIUBUAYAJIbHBIX U TPYIIOBBIX UCCIEAOBATEIbCKUX IPOECKTOB.
- IPUBJICYCHUE BHUMAHHI 00YJAIOIIUXCS K IIEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha YPOKax SBIICHUM, OpraHU3anus UX paboThI C IMOJy4aeMoii Ha YPOKE COIUALHO 3HAYUMON
nH(DOpMAaITEeH — MHUITUUPOBAHKUE €€ 00CY)KICHHSI, BBICKa3bIBAaHUS O0YJAIOIIIMMHICS CBOCTO MHEHHS 110 €€ TIOBOTY, BEIPAOOTKH CBOETO K HEH OTHOIICHHMS.

1-2 | Xapakrepucruka Beoansiii nacTpykTax no OT u Th. Hayuamca: PeryasiTuBHBIE: CTaBAT yucOHBIC DOopMHUPYIOT OTBETCTBEHHOE
XAMHUYECKOTO XapakTepucTHKa XHMIIECKOT0 DJICMEHTA 110 XapaKTepu30BaTh 3aJ1aui Ha OCHOBE COOTHECECHUS OTHOILIEHUE K YYEHUIO
3IIeMEHTa Ha nonoxenuo B [ICX3 JILU. Menpeneesa. XUMHYECKHUE EMEHTHI 1-3 | TOro, 4T0 yKe H3BECTHO H YCBOCHO
O CHOBAHII e10 JleMOHCTpaLKs: MOZCIIM aTOMOB JIEMEHTOB 1- | [ o IepHOJA 10 HX yUaIuMcs, U TOTO, UTO emié

3 ~TO mepHoIoB nonoxennto [1CXD JI. 1. HEHM3BECTHO
MOJIOKEHHUS B
. Menneneena. Ilo3naBareJibHBIE:
ITepuoanueckoit
Honyuam eo3zmoocnocmo CaMOCTOSITENHHO BBIJIENSIOT U
CHCTEME Hay4umucs: ONHUCHIBaTh (hopMyTHPYIOT TIO3HABATEIEHYIO
H. 1. Menneneesa U3YyYCHHBIC OOBEKTHI KaK LIEJIb
OT. CHCTEMBI, IPUMEHSIS KoMMmyHHKaTHBHBIE:
JIOTUKY CUCTEMHOT'O (hopMyIHPYIOT COOCTBEHHOE
aHanumza MHEHHE U MO3UIH1I0, 331at0T
BOIIPOCHI, CTOSIT MOHSITHBIE 1151
napTHepa MOHATHUS
3. | AmdorepHbie TToHSITHE O IEPEXOAHBIX IIEMEHTAX. Hayuamcs: PeryasiTuBHbIE: T[IpOSIBIISIFOT
OKCHIbI 1 Awmdoreprocts. ['eneTnueckuii psn XapaKTepU30BaTh [IpuHUMAIOT U COXPaHSIOT YUYCOHYIO | JOOPOKENATEIFHOCTh,0T3HIBUUBO
THIPOKCHIEI MEpEXOHOr0 3JICMCHTA. XUMUYECKHE CBOMCTBA 3a7a4y, yYUTBIBAIOT BBIACIICHHBIE CTb, KaK IOHMMaHUE YyBCTB

Jlao.onbIT: 1.ITomyuenue rugpokcuaa NMHKA U

HCCIICAOBAaHHUE €r0 CBOMCTB

aM(OTEPHBIX OKCHIOB 1
TUIPOKCUIIOB;
HCTIOJIb30BATh MIPU
XapaKTepUCTUKE BEIIECTB

YYUTENIeM OPUEHTHPHI ACHCTBUS B
HOBOM y4e0OHOM Matepuase B
COTPYIHUYECTBE C yUUTEIEM
Ilo3naBareabHbIe:

JPYTHXJIIOIEH U CONIEPEKMBAHNE
um
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MOHATHE «aM(OTEPHOCTHY,
TIPOBOJUTH OMBITHI,

IO ITBEPIKTATOIIIHC
XMMHYECKHE CBOMCTBA
aM(pOTEPHBIX OKCHUIOB U
TUAPOKCHUJIOB;

Honyyam 8o3modcrocmo
Hay4umucs: 0CO3HaBATh
3HaUEHUE TEOPETUUECKUX
3HaHUM U1 IPAKTUYECKOM
NIeSITEILHOCTH YeJIOBEKa

Crasst 1 GopMyIHpYIOT IpodIEMy
ypOKa, CAMOCTOSTEIBHO CO31Af0T
ITOPUTM JEATEITBHOCTH MPH
peteHny nmpobemMbl
KoMMyHHMKaTHBHBIE:

IIposBAAIOT aKTUBHOCTH BO
B3aMMOJICHCTBUY JUISl PEILICHUS
MTO3HABATEIbHBIX H
KOMMYHUKATUBHBIX 33/1a4(3a1at0T
BOIIPOCHI, (GOPMYIUPYIOT CBOH
3aTpyJHEHHs], IPEeIaraloT MOMOIIb
B COTPYJHHUYECTBE)

4. | Tlepuoanyeckuit Crpykrypa IICX3 JI.1. Menneneesa. Ctpoerue | Hayuamcsi: ONUCHIBATD U PerynsatuBnbie: Omnpenensior CBOO THYHYIO
3aKOH U aroMa. PU3MYECKUI CMBICIT TOPSIKOBOIO XapaKTepu30BaTh [InanupyroT cBOU NEHCTBUS B MO3UIUIO, aJIEKBAaTHYIO
IepuomaecKas HOMEpa, HOMEpa MIEPHOAIA, HOMEPA TPYIIITBI XU~ Tabauunyro popmy IICXD | COOTBETCTBHH C OCTABIECHHOM i depeHIUpOBaHHYIO
CHCTEMA nﬂqecmr Y SHI?IMGHTa B [ICXO LA . J.W. MeHneneeBa; nenatb | 3aadcil U yCIOBUSMH €€ CaMOOIICHKY CBOUX YCIIEXOB B
M. . Menneneesa B xniillf::ce;;ganshli:::; P;ISIT:}:)Z};E;III:GBEE;IT: LA peaiat yrebe

XapakTepe N3MEHEHUS
CBCTC yHCHIA O TICpHOJAX ¥ IPYINax, MIABHAIX TOArPYIIIAX CBOMCTB XUMHUYECKUX Ilo3HaBaTeJIbHBIE: CTABAT
CTpocHuHM aToMa CX3 LU. Menneneesa, AemoncTpanusi: 3JIEMEHTOB C YBEIMYEHHEM | M POPMYIMPYIOT LETU U IPOOIEMBI
pasnuuHbie GopMBbI TAOIHUI] TEPUOTUICCKON .
CHCTEMBL 3apsiA0B aTOMHBIX SAA€EP. YpOKa; 0003HaHfIO n HpOI/ISBOJH:HO
JIa6.oneIT: 2. MoieIMpoBaHIE IOCTPOSHHS Hoayuam sosmodicrocme CTpOAT B yCTHOH 1 MIHCHMCHHOH
ITepuoanueckoii cucremsl .M. Menneneena HAY4UmMbCA: IPUMEHATD bopwme
3HaHHA O
3aKOHOMEPHOCTSIX KoMMmyHuUKaTUBHbIE:
IIepPUOINIECKOi CHCTEMBI Bnanenune MoHosoruueckou u
XUMUYECKUX JJIEMEHTOB JIMATOTHYECKOH opMamu pedn
JUIsl OOBSICHEHUSI U
TIPEABUICHUS CBOWCTB
KOHKPETHBIX BEII[ECTB

5. | Xumuueckas Xumnueckasl Opranu3anus )KUBoil U HexuBon | Hayuamces: PeryasiTuBHbIE: PaboOTaTh 10 DOopMHPOBAHUE OTBETCTBEHHOTO

OpraHu3aIys KUBOM pupoabl. XUMHUYECKUI COCTaB AApa, MAHTHN | XapaKTepU30BaTh IUTaHYy, UCIIOJIB3YS CIIEHATIBHO OTHOUICHUS K yIEHHIO

1 HEXXMBOW IPUPOJIBI

Y 36MHOH KOpbl. XUMHUYECKUE DIIEMEHTHI B
KJIETKaX JKUBBIX OPTaHU3MOB. Makpo- u
MHUKPODJIEMEHTHI.

JdemoncTpanusi:Moenb CTpOEHUs 3eMHOTO
mapa B OMEPEYHOM pa3pese

XHMHYECKHH COCTAB )KUBOU
KIJIETKH; COCTaB SIpa,
MaHTHUU 3€MHOU KOPBI;
Tonyuam eozmoocnocmo
Hayuumucsi: OOBACHITD
MHUP C TOYKH 3PEHUS
XUMHH

moI00OpaHHbIC CPEICTBA. YMCHUE
OIICHHUTD CTEIEHb yCIeXa WIH
HeycIexa CBOeH JIesITeIbHOCTH
Ilo3HaBaTe/IbHBIE: AaHAIM3UPOBATD,
CpaBHHBATh U 0000IIATH
u3ydeHHble NoHATUSA. CTPOUTh
JIOTUYECKOE PACCYKIICHHE, BKITFOUast
YCTaHOBJIEHUE PUYUHHO —
CIIEJICTBEHHBIX CBSI3EH.
[pencTBisaTs nHGOPMAIIHIIO B BUIC

PHCYHKa
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KoMMyHUKAaTUBHbIE:
OTtcramuBaTh CBOIO TOUKY 3pEHUS,
MIPUBOAUTE apIyMEHTHI,
MOJNTBEPXKIast X (pakTaMu

Kiraccnduxarms
XUMHYECKUX
peakuuit o
Pa3IMYHBIM
OCHOBAaHUSIM

O00011EHHE CBEAEHUI O XUMHUECKUX
peakuusix. Kiaccudukanms XuMuaeckux
peakiuii o pa3IMYHbIM OCHOBAHUSIM:
COCTaBY M YHUCIY pEarupyronux 1
00pa3yoIMXCs BEMIECTB, TEINIOBOMY

s dexry,

HAIpPaBJICHUIO, U3MEHEHHIO CTEIICHEH
OKHCJIEHUS DJIEMEHTOB, 0OPa3yIOMINX
pearupyromue BelecTsa, dase,
HCIIOJIb30BAHUIO KATAIM3aTOPA.

JIa0. onbIThI:

3. 3amelieHue )Kene30M Me/Ii B PacTBOPE
cynbdara meau (II)

Hayuamcs: ycraHaBIuBarh
MIPUHAUISKHOCTD
XUMUYECKOW peaklnu K
OIpeleNEHHOMY TUITY 110
OJTHOMY M3
KJ1acCU(DUKAITHOHHBIX
Ipu3HaKoB: 1) 1o yuciy u
COCTaBY UCXOHBIX
BEIIECTB U NMPOAYKTOB
peaxuuu (peakiuu
COEIMHEHNS, PA3TI0KEHHS,
3aMeIIeHUs 1 00MeHa);

2) 110 BBIAEIEHUIO HIIH
TIOTJIOIIEHHIO TETIIIOTHI
(peaxmyu
9K30TEPMHUUECKHE U
SHIOTEPMHUECKHE);

3) 110 M3MEHEHUIO
CTEICHE OKUCICHUS
XUMHYECKHX JJIEMEHTOB
(peakuuy OKHCIUTENBHO-
BOCCTaHOBHTEIIbHBIC);

4) 110 00paTUMOCTH
npoiiecca (peakuuu
obpaTtuMsbie 1
HeoOpaTumele);
Ionyuam 8o3mooicHocme
HayuUubcs: COCTABIATH
MOJIEKYJISIPHBIE U TIOJIHBIE
MOHHBIC YPABHEHHUS 110
COKpAI[EHHBIM HOHHBIM
YPaBHEHHSIM.

PeryjasiTuBHbBIE:

BBIIBHTAIOT BEPCHU PEIICHHUS
mpo0JIeMbl, 0CO3HABATh KOHCUHBIN
pe3ysabTar

IMo3naBarenbHbIe:

BriOnparoT 0cHOBaHMS 1 KPUTEPUH
JUIsL KITacCU(UKAIK
[IpeoOpa3oBrIBaTh HHPOPMALIHIO U3
OJIHOTO BHJIA B IPYroil U BHIOUPATH
It cebst ynoOHyIo popmy
(UKcay npeACTaBICHUS
nHbOopMaIHH

KoMMyHuKkaTHBHBIE:

OtcranBaTh CBOIO TOUKY 3pEHUS,
[IPUBOJUTD apIyMEHTHI,
MOATBEPIKAAs UX (PaKTaMHU.
PasnuuaTh B yCTHOU peun MHEHHUE,
JI0Ka3aTeNbCTBa, TUIIOTE3BI, TEOPUH

OnpenensitoT BHYTPEHHIOK
MO3UIHIO0 00yJIarOIIUXCs Ha
YPOBHE MMOJIOKUTEIHLHOTO

OTHOUIECHUSI K 00pa30BaTeIbHOMY

MIPOIIEeCCy, HOHMUMAIOT
HEO0XOAUMOCTh YUEHUS

ITonsaTHE O CKOpOCTH
XUMHUYECKON
peakuuu

Ilonstue o CKOPOCTHU XHMHAYECKOM pCakuun.

DaKTopbl, BIUAIOIIUE HA CKOPOCTh
XUMHUYECKUX PEaKLIMM.
JemoHcTpanuu:

3aBHUCUMOCTD CKOPOCTH

XUMHUUYECKON PEaKINU OT IPUPOIbI
pearupyomux BemecTB. 3aBUCUMOCTh

Hayuamca: na3piBaTh
(aKkTopBI, BIUSIIOLINE HA
CKOPOCTh XUMHYECKON
peaknuu U OOBSICHATH UX
BJIMSIHHE Ha CKOPOCTh
XUMHYECKOI peaKiuy;
Ha3bIBaTh (haKTOPBHI,

PeryasiTuBHbIE:
CaMOCTOSITENEHO OOHAPYKHUBAIOT U

(dhopmynmupyroT pobaeMy.

Ilo3naBaTejIbHBIC:
BbIABIAIOT IPUYMHBI U CIEICTBUSA
apreHuH. CTpOSIT JOruyecKue

[IposBAAIOT yCTOMYUBBIN yIeOHO

— M03HABATEJIbHBIN UHTEPEC K
HOBBIM OOIIIMM CIIoco0aM
penieHus 3aaa4y
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CKOPOCTU XHUMHUYECKOH peakuuu OT
KOHIIEHTpaLluu

pearupyromux BEMmecTB. 3aBUCHMOCTh
CKOPOCTH XUMHUUYECKOH peakliu OT MJIONaan
COTIPUKOCHOBEHHS pEarupyromInX BEMeCTB
(«kunAmui cnoiy»). 3aBUCUMOCTh CKOPOCTH
XUMHYECKON PEaKLUU OT

TEeMIIepaTypbl Pearupyronnx BEUIeCTB.

JIa6. OnbITHI:

4. 3aBUCUMOCTb CKOPOCTU XUMUYECKOH
peakuuu oT

MIPUPOJIBI PEATUPYIOIMINX BEIIECTB Ha MPAMEpPE
B3aMMOJICHCTBUH KUCIIOT ¢ METaJNIaMU. 5.
3aBHCHMOCTB CKOPOCTH XUMHUYECKOH peaKinu
OT KOHIICHTPALIUH PEarupyrolIiX BEIIESCTB HA
MpUMepe B3auMOJCHCTBUS LIMHKA C COJITHOU
KHUCJIOTOW pa3TNYHON KOHIICHTPAIIHH.

6. 3aBHCUMOCTH CKOPOCTH XUMHUYECKON
PEaKIHH OT TUIOIIAAN COMTPUKOCHOBEHHS
pearupyronux BeIecTB.

7.MozaenupoBaHHE «KUISIILETO CIOS.

8. 3aBUCUMOCTb CKOPOCTU XUMHUECKON
pPEaKIMu OT TEMIIEPATyPhI pearupyromnx
BEILECTB Ha MPUMEPE B3aUMOICHCTBUS
okcuga menu( 1) c pactBopom cepHOi
KHCJIOTBI PA3TUIHON TEMITEPATyPHI

BJIMAOIINKE HA CMCIIICHUC

XUMHUYECKOT'O paBHOBECHA.

Ionyuam 6o3mooicHocme
Hayuumvcs:
IIPOrHO3UPOBATh
PE3yJIbTaThl BO3ICHCTBHS
pa3IMuHBIX (PaKTOPOB Ha
HU3MEHEHHE CKOPOCTU
XUMHYECKOI peaKinmy;
MIPOrHO3UPOBATh
Pe3yJIbTaThl BO3ICHCTBHS
pas3MuHbIX (PaKTOPOB Ha
CMEIIEHUE XUMHUIECKOTO
paBHOBecUs

pacCyxKJcHusd, yCTaHABJINBAOT
MMPUYUHHO — CJICACTBCHHBIC CBA3U

KoMmyHuKaTHBHBIE:
YYUTHIBAIOT pa3Hble MHEHUS U
CTPEMSITCS K KOOpAWHALIUU
Pa3IUYHbIX MO3ULUHI B
COTPYIHUYECTBE, OPMYIUPYIOT
COOCTBEHHOE MHEHHE H MO3HUIIHIO

Karamuzaropsl

Karanuzarops! u katanus. IHrHOUTOPEI.
AHTHOKCHIAHTEHI.

JemoHcTpanuu:

['oMOreHHbIi U reTepOoreHHbI KaTaau3bl.
®depMeHTAaTUBHBIN Katanu3. IHrnbuposanue.
JIa0.onbITHI:

9. Paznoxenue

MEPOKCUAA BOAOPOJA C IOMOIIBIO OKCHIA
Mmapranna (IV) u katanaser. 10. O6HapyxeHHe
KaTajia3bl B HEKOTOPBIX MUIIEBBIX TPOJYKTAX.
11. larnOupoBanme B3anMOJCHCTBUS KUCIOT
C METaJUIaMH ypOTPOITHHOM

Hayuamcs: ncnonp3oBaTh
IIPU XapaKTEPUCTUKE
MIpeBpaILEHUH BEIIECTB
MOHATHS «KATaIU3aTOP»,
«UHTUOUTODY,
«QHTUOKCUJAHTBIY,
MIPOBOIUTH HECITIOKHBIE
XUMHUYCCKHUEC OIIBIThI 1
HaOIIONEHNA 3a
W3MEHEHUSIMU CBOICTB
CBOICTB BEIIECTB B
mpoliiecce MpeBpalleHUi,
cobmronaTh npaswia Th u
OT.

Lonyuam eo3mooicnocmo
Hay4umuvcs: TPaMOTHO

PerynsiTuBHbIC:

YYUTHIBAIOT IPaBHUIIO B
IUTaHUPOBAHUU U KOHTPOJIE criocoba
PELICHUS, OCYIIECTBISIOT
MOIIATOBBIN KOHTPOJIb

Ilo3naBare/ibHbBIE:
CaMOCTOSITEIBHO CO3IAI0T
AITOPUTM ACATEIEHOCTHUT MPH
peLeHny mpooieM pa3InyHOro
XapakTepa

KomMyHuKaTHBHBIE:
JoroBapuBarorcs 0 COBMECTHOM
JEATeNILHOCTH, IPUXOAT K 00IemMy
pemI€Hu10, B TOM YUCJIC U
CTOJIKHOBEHUIO HHTEPECOB

YcBoeHue npasui

WHIUBHUYyalIbHOTO U O€301acHOTO
nosesieHus BUC, yroxaromux

JKA3HM U 3I0POBBIO JIIOAEH
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oOpamaTbcs ¢ BeEeCTBaMU
B TTIOBCCIHEBHOM KU3HU

9- | O0OoO1EeHue u Hayuamcs: 00600mars PeryasiTuBHbIE:
10 | cucreMaru3arys 3HAHUS U MPEICTABILITh UX | BHOCST HEOOXOAUMBIC KOPPEKTHBEL
SHAHMIH IO TeMe cxeM, TabITuil, B JICWCTBHUE TIOCTIE €T0 3aBEPIICHHSI
«Baeenue. Obmas [pe3eHTalHi Ha OCHOBE €T0 U y4eTa XapaKrepa
XapaKTePUCTHKA C/IETIaHHBIX OIMIMOOK
ITo3naBartenbHbIC:
XHUMHHCCKUX CTposT peueBoe BbICKa3bIBaHHE B
SJIEMEHTOB 1 YCTHOM M MHCBbMEHHOI (popme
XUMHICCKUX KoMMyHHKATHBHBIE:
peaKiuid. KOHTPOJIUPYIOT JICHCTBUS MapTHEpPa
[Iepuonuueckuit
3aKOH U
nepuoguvecKas
cucrema J[. 1.
Meunpgeneesay»
11. | KoutpoabHast KoHTpOJIb IpeIMEeTHBIX U METAPEIMETHBIX Hayuamcs: npumMeHsTh PeryasiTHBHBIE: OCYIIECTBIISIOT Bripaxaror ajeKkBaTHoe
paGoTaNel y4eOHBIX IeiCTBUil 0 TeMe « BBeneHue. MOJTy4YCHHbIC 3HAHHS U MOIIATOBBIA U UTOTOBbBI KOHTPOJIb | TIOHWMAaHHE MPUYHH ycrieXa U

o teme «BBenenue
OOmas
XapaKTEePUCTUKA
XUMUYECKUX
2JIEMEHTOB U
XUMUYECKUX
PpEaKLH.
[Tepuoanueckuii
3aKOH U
nepuoIudecKas
cucrema J[.W.
MeHaeneeBay

O0mas xapaKTepUCTHKA XUMUIECKAX
JJIEMEHTOB U XUMUYECKHUX PEAKIIUMA.
ITepuonuueckuii 3akoH u Ilepronnueckas
CHCTEMa XUMUYECKHX DJIEMEHTOB

JI. 1. MenneneeBa»

c(hopMUpOBaHHEIE YMEHUS
JUISL peIICHHsT yIeOHBIX
3amad

10 PE3yIbTaTy

Ilo3naBarenbHbIe:

CTPOSIT peYeBOE BHICKA3bIBAHNE B
YCTHOW ¥ THCEMEHHOH popme
KoMMyHuKAaTHBHBIE. YUUTHIBAIOT
pa3Hble MHEHUS U CTPEMSITHCS K
KOOPAMHAINM PA3TUYHBIX MO3UIMH
B COTPKYTHHYIECTBE

Heycliexa yaeOHOH AeATeTbHOCTH

Tema 1. Metanabi(15 4.)

OO01ecTBEHHO MOJIe3HAS JeATEIbHOCTD:
- opraHu3aiys mecTBa MOTUBHPOBAHHBIX U 3PYTUPOBAHHBIX 00YUYAIOIIUXCS HAJl MX HEYCIIEBAOIIUMHE OJTHOKIIACCHUKAMH, JTAIOIIEr0 00YYaIOIINMCS CONMATLHO 3HAYUMBIH
OIIBIT COpr,[[HI/ILIeCTBa nu B3aI/IMHOI71 IIOMOIIH.
HUHTE/UIEKTYyaJIbHO — M03HABATEIbHAS 1eATEeJIbHOCTD!
- HHUITUUPOBAHKE U TIOJJICPKKA UCCIIC0BATEIBCKON ICATEIBPHOCTH 00YYarOIIUXCS B paMKaX peai3allii UMU HHIUBUAYAIBHBIX U TPYIIOBBIX UCCIICAOBATENBCKUX IPOCKTOB,
YTO JacT 00yYaroIIMMCS BO3MOKHOCTh IPUOOPECTH HABBIK CAMOCTOSITEIbHOIO PEILICHUS TEOPETHUECKOM MPOOIEMBbI, HABBIK TeHEPUPOBAHUS U 0(Op MIICHHST COOCTBEHHBIX UICH,
HAaBBIK YBXUTEIHLHOT'0 OTHOIICHUS K UyKHM UJesM, O(OPMIICHHBIM B paboTaxX APYruX UCCIICAOBATENEH, HABBIK MyOJIMYHOTO BBICTYIUICHUS MEePe]l ayIUTOPHUCH,
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ApryMEHTUPOBAHUS U OTCTAUBAHMSI CBOECH TOUKH 3PECHMUSL.

12. | IonoxeHue [Tonoxenue meramioB B [lepuoanyeckoit Hayuamcs: PeryasituBHble: OrnpenensitoT CBOIO JINYHYIO
3IEMEHTOB-METAIIOR CUCTEME XMMHUYECKHUX 3JIEMEHTOB XapaKTepu3oBaTh MeTailbl | [IpuHUMAIOT ¥ COXpaHsIOT MO3ULIMIO, aICKBATHYIO
B Iepuromndeckoii . . MengeneeBa. Merayunueckas 10 UX HOJIOKEHUIO B yueOHYI0 3a/1a9y, INIAHUPYIOT I PepeHINPOBAHHYIO
CHCTEME KPUCTAJIINYECKAs PEUIETKA U METAJIINYECKAs [ICX5 A.U.Menneneena, CBOU JICHCTBUS B COOTBETCTBUU CaMOOLIEHKY CBOUX YCIIEXOB B
1. M. Menzeneesa i XUMHHECKast CBA3D. Oo6mue puznyeckne OTHCBIBATH CTPOCHHE C TIOCTaBIICHHOH 3a/1aueii 1 yaebe
CBOMCTBA METAILJIOB. (u3nveckue CBONCTBa YCIIOBUSIMHU €€ pean3aluu
0COBEHHOCTH CraBbl, MX CBOICTBA M 3HAYCHHE. METaJIOB, OOBSACHATH Ilo3HnaBaTenbHbIE:
CTPOCHHUA UX JdemoncTpanum: 3aBUCUMOCTb CBOMCTB Hcnonb3yroT 3HaKOBO —
aToMoB. DU3MYECKHE O6pasipl CIIaBOB METAJIJIOB OT UX CHMBOIIMYECKHE CPEICTBA
CBOICTBa METAILJIOB. nosoxenus [ICXD KommyHukaTuBHbBIE:
CruiaBbt J.N.Menneneesa; ApPTyMEHTHPYIOT CBOIO
Honyuam eo3modncnocms MO3ULHUIO U KOOPAUHUPYIOT €€ C
HAy4umucsi: MO3UIIMU TAPTHEPOB B
[IPOTHO3UPOBATh CBOMCTBA | COTPYAHUYECTBE
HEU3YYEHHBIX JIEMEHTOB U
HUX COEIUHEHNI Ha OCHOBE
3HaHUM O MEPUOINYECKOM
3aKOHe.
13. | XumMuueckue XHUMHUYECKHE CBOMCTBA METAJIOB KaK Hayuamcsa: onuceiBaTh PeryasituBHbIC: DopMUPYIOT YMEHUS
CBOMCTBA METALIOB BOCCTAaHOBMTEJNIEH, a TAKXKE B CBETE UX CBOICTBA BEIIECTB Ha [MocranoBKa yueOHOM 3aauil HA | WCIIOJIE30BATh 3HAHUS B OBITY
MIOJIOKEHHUSI B DJIEKTPOXUMUYECKOM PSTY OCHOBE Ha0JIFOJICHUH 3a KX | OCHOBE COOTHECCHHUS TOTO, UTO
HalpspDKEHUH METaIoB. [IPEBPALLEHUSIMH, W3BECTHO U YCBOEHO , U TOTO,
JemoncTpanun: B3anMoaelicTBre METAIJIOB C | IEMOHCTPUPYEMBIMU YTO eIlle HEU3BECTHO
HEMeTaJlJIaMu. YUHUTEJIEM, UCCIIEN0BATh Ilo3HaBaTenbHbIE:
Jlad. onbiThl: 12.B3aumoseiicTBue pacTBOpoB CBOICTBA BEIIECTB B X0OJI€ BriaBrkeHue runotes, ux
KHCIIOT U COJIeH C MeTaulaMu BBITIOJTHEHUS 000CHOBaHMeE, JJOKa3aTeIbCTBO
ma00paTOPHOTO OTIBITA,
JIenaTh BHIBOJBI O KoMmyHukaTuBHble:
3aKOHOMEPHOCTSIX CBOMCTB | YYacTBYIOT B  KOJUIEKTUBHOM
METaJJIOB B IEPUOIaX U 00CyXIeHUI mpooeMm,
rpymnmnax. MpOSIBJIAIOT ~ AKTUBHOCTH  BO
Tonyuam eo3modncnocms B3aUMOJICHCTBUU AJIsl PEIECHUs
HAy4umucs. KOMMYHHMKaTUBHBIX u
MIPOTHO3UPOBATH MO3HABATEIbHBIX 3a/1a4
XUMHUYECKHUE CBOMCTBA
HEU3Y4YEHHBIX 2JIEMEHTOB U
HUX COEIMHEHUI Ha OCHOBE
3HaHUM O MEPUOAUYECKOM
3aKOHe.
14. | MeTamisl B IpUpPO/IE. Mertamtsl B mpupoze. OOIue crocoOsr ux Hayuamcs: coctaBnarb PeryasituBHble: T'opaocTts 3a poccuicKyro HaAyKy

OO0mue

MOJIYYSHHUSI.
JIa0. onbITHI:

YpaBHEHMSI peakLui ,
JIe)KaIllUX B OCHOBE

YUuTHIBAIOT NPABUIIO B
IJIAHUPOBAHUM U KOHTPOJIE
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CII0CO0BI UX
MONYYCHUS

13. O3HakoMIIEHHE ¢ pynamu xkene3a 14.
OxpanuBaHue TUIAMEHH COJISIMU IIETOYHBIX
METaIoB

MOJTy4EHUs] METAJIOB.
Honyuam 6o3mooicHocmo
HAy4umucsi: IPUBOIUTH
IIPUMEPBI YpaBHEHUN
peakuui, Jexamux B
OCHOBC IMTPOMBIIIJICHHBIX
croco0oB MOTyYeHNUS
YyryHa U CTaju.

cnioco0a neiicTBrs
Io3naBaTenbHBIE:
Hcnons3yroT mouck
HE00X0AMMOW HHPOPMAITUH TS
BEITIOJTHEHISI YUeOHBIX 3aJaHHHA
C MCIOJIb30BaHUEM y4eOHOM
JUTEPaTypHI
KoMmyHukaTuBHble:
YYUTHIBAIOT pa3Hblc MHCHHS U
CTpeMSATCS K KOOPAWHAIINA
Pa3JIMUHBIX MO3UIUH B

COTPYAHUYECTBE
15 | PemieHue pacyeTHBIX PacderHple 3a1a4n 10 ypaBHEHUSIM Hayuamca: pewatb PeryasiTuBHbIE: OBnazieHHEe HaBBIKaMU AJIs
3a71a4 ¢ OHATHEM XMMUYECKUX PEaKIUH, IPOTEKAIOLINX C pacueTHbIe 3aJauu 1o O1neHMBaOT NPaBUIBHOCTD MPAKTUYECKOHN eSTeNbHOCTH
nmaccosds Oonsd YYacTHEM METaJUIOB U MX COEANHEHIH YpaBHEHISIM XUMHAYECKUX | BBIITOJHCHUS ACHCTBUS Ha
6b1X00a NPOOYKMa peaKii, NPOTEKAIOUMX € | YPOBHE a/IeKBATHOH
YYacTHEM METaJUIOB H UX PETPOCIIEKNBHON OIIEHKU
COETMHEHU. Io3naBaTeabHbIE:
Tlonyuam eosmodxcnocms Bribupator Hanbomee
HAayuumucs: pemaTh 3¢ (deKTUBHBIC CTIOCOOBI
OJIMMIINATHBIC 3a/1a4H. pemieHus 3a1a4, KOHTPOJIUPYIOT
1 OLIEHUBAOT MPOIIECCUU
pe3yibTaT AeATeIbHOCTH
KoMmyHuKaTUBHbBIE!
KouTtponupyrot nefictBust
nmapTHepa
16. | ITonsaTHE O KOPPO3UU Koppo3ust meTaisioB u criocoObl 60ps0bl ¢ Hell | Hayuamcs: ucnonb3oBath | PeryjsiTHBHbBIE: YMeHune HHTerpupoBaTh
METaI0B MIPH XapaKTePUCTUKE Pasznmuator croco6 v pe3yapTar | HOJMyYCeHHBIC 3HAHWS B
METaJUIOB ¥ UX JiercTBUs MIPAKTUYECKUX YCIOBHIX
COEIMHEHUN OHATUS Ilo3naBarenbHbIe:
«KOPPO3US METAIJIOBY, Biranetor o6uiM nprueMom
«XUMHYECKAst KOPPO3H», pemeHus 3amaq
(«QIEKTPOXUMHYECKAS KoMMyHuKaTHBHBIE:
KOppO3UsD», HAXOIUTh JloroBapuBaroTcsi 0 COBMECTHOM
CIOCOOBI 3aIUTHI JESITeTHPHOCTM, TIPUXOIAT K
METAJUIOB OT KOPPO3HUH. 001IeMy penIeHuIo
Honyyam eo3moacnocmo
Hay4yumucs | IPUMEHATh
3HAHUS O KOPPO3UH B
JKUA3HH.
17. | llenounsie OO01mast XapaKTepUCTHKA IEJIOYHBIX METAJUIOB. | Hayuambcs: naBath PeryasTuBHbIE: Pa3Butue oco3HanHoro,

MeETaJUIBL:; 00Ias

Mertannsl B mpupojae. O01muye crnocoObl ux
nosrydeHusi. CTpOCHHE aTOMOB.

XapaKTePUCTUKY
IIEJIOYHBIM METaJIaM 0

[InanupyroT cBOM IEHCTBUS B
CBSI3M C TIOCTABJICHHOM 3ajaueit

YBaXXUTEJIBHOTO U
,HO6pO)KCJ'IaTCJ'H)HOFO OTHOLICHUA
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XapaKTePUCTUKA [leno4HbIe METAIBI — MPOCTHIE BEIIECTBA nx noypxenuto B IICXD U YCIIOBUSIMH €€ PEILICHUs K IpyroMmy 4yenoBeky. Ero
JI.1.Menneneena, Ilo3HaBaTebHbBIE: MHEHHIO, CITOCOOHOCTH BECTH
HCCcIe0BaTh CBONHCTBA Crasst ¥ GOpMyTHPYIOT ENU U | JUAIOT C APYTUMH JIFOIbMH
HIEJIOYHBIX METAJUIOB — KaK | MpoOJIeMbl ypoka
MIPOCTBIX BEIECTB. KoMMyHHUKATHBHBIE:
Ionyuam 6o3mooicHocmb AJIEeKBaTHO HCIIOJIB3YIOT
HAy4umuCsi: TPAMOTHO pedeBbIe CPECTBA AT
oOparmmatbes ¢ BemecTBaMu | 3((EKTUBHOTO PEIICHUs
B [TOBCEHEBHOM KHU3HHU. KOMMYHHKATHBHBIX 33/1a4
18. | Coenunenus BakHelilue coeilMHEHNUS 1IEIOYHBIX METAIUIOB | Hayuamcs. PeryasituBHbIE:
[IEJTOYHBIX METAJLIOB — OKCHU/IBL, TUIPOKCHIBI M COJU (XJIOPUIBI, XapaKTepu30BaTh Y4UTBEIBAIOT IPABUIIO B
KapOOHaThl, Cyab(aThl, HUTPAThI), UX CBOMCTBA | (pu3nueckue u IUTAHUPOBAHUU U KOHTpOJIE
U IIPIMEHEHHUE B HAPOJAHOM XO3SIHCTBE. XHUMHYECKHE CBOHCTBA croco6a pemmeHus
Kanuitabie ynoOpeHwus. OKCUJIOB U TUIPOKCULIOB IloznaBatenbHbIe:
JemoHcTpanuu: LIEJIOYHBIX METAJLIOB, Hcnons3yroT mouck
OO0pa31bl MIETOYHBIX U COCTaBJISITh XUMUYECKUE HEo0X0oANMOH HHpOPMAIUN JUIs
IIEJI0YHO3EMENBHBIX METAIIIOB. YpaBHEHHUS, BBINOJTHEHHSI yIeOHbIX 3aJaHNI
B3aumMopelicTBre HaTpusl, TUTUS C BOAOM. XapaKTepU3yIOLUe C MCHOJIb30BaHNEM yIeOHOM
B3aumonelicTBue HaTpus ¢ KUCIOPOLOM CBOMCTBA ILIEJIOYHBIX JIUTEPATyphI
METaJJIOB, pemaTh KoMMyHHKATHBHbBIE:
«LETOYKU» IPEBPALLEHUN. | YUUTHIBAIOT Pa3Hble MHEHUS U
Ionyuam 8o3mooicHocme CTPEMATCSI K KOOPAWHAINU
HayuumCcs. COCTABITH Pa3NUYHBIX NO3ULIUH B
«UETOYKW» NPEBPAIleHUH. | COTPYAHHUYECTBE
19. | leno4uHo3emMenbHbIC OO1mast XapakTepUCTHKA 3JIEMEHTOB IJIABHOH Hayyamuca: naBatb PeryasituBHbIC: Pa3Burtne ocosHaHHOrO,
METAJITBI; 00TIast noarpynnsl Il rpynnsl. CTpoeHne aToMoB. XapaKTepUCTUKY IInanupyrot cBOM neiicTBUS B YBa)KUTEIBHOTO U
XapaKTEePUCTHKA [[lenouyno3emenbHBIC HIeJTOYHO3EMENNbHBIM CBSI3M C IIOCTABJICHHOI 3a1aueit JI0OpO’KETaTeNbHOTO OTHOIICHHS
METaJlJIbl — IPOCTHIC BEIIECTBA. MeTaiaM 1o UX 1 YCIIOBUSIMH €€ PEIICHHS K Apyromy 4eioBeky. Ero
noJioxenuio B IICXD ITo3naBaTeabHBIE: MHEHHIO, CIIOCOOHOCTH BECTH
A N.Meunneneena, CraBsat 1 GopMyIHPYIOT TETTH ’ JIMAJIOT C IPYTUMU JHOAbMH
XapaKkTepu30BaTh COCTaB mpobeMsl ypoka
aTOMOB, HCCIIEIOBATH KoMMyHHKATHBHBIE:
CBOIICTBA MIETIOYHBIX AJIEeKBaTHO HCIIOJIB3YIOT
METAIJIOB — KaK MPOCTBIX peyeBbIe CPECTBA AT
BEIIICCTB. 3¢ (EKTUBHOTO PEIICHUS
Ionyuam 6osmodxcnocms | KOMMYHUKATHUBHBIX 33724
HAY4UumsCs: TPAaMOTHO
oOpamarbes ¢ BeleCTBaMu
B MOBCEJTHEBHOM JKU3HU
20. | Coenuuenus Baxneline coefMHEHNUS MENOYHO3EMENBHBIX | Hayuamcs: PeryasituBHbIe:
IIET0YHO3EMETbHBIX METaJIIOB — OKCHJIbl, THPOKCH/IBI U CONU XapaKkTepu30BaTh VY4uTHIBaIOT MPaBUIIO B
METALIOR (xymopupl, KapOOHATHI, HUTPATHI, CyIb(}aTHI, (busnueckue u MJIAHUPOBAHUM B KOHTPOJIE

¢docdaTel), WX CBOWCTBA M IPUMCHECHHUC B

XUMHYECKHE CBOMCTBA

croco0a pemeHus

48




HAPOJIHOM XO3SHCTBE.

JdemoHcTpanum:

BzaumonelicTBre KajabIUsa ¢ BOJOH.
B3aumoneiictBiue Maraus ¢ KUCJIOpOAOM.
JIa0. onbIThI:

15. B3aumoeiicTBue Kalblys ¢ BOAOH. 16.
[MosrydeHne THAPOKCHIA KATBIUS U
HCCIICIOBAHHUE €ro

OKCHJIOB Y THAPOKCHUIOB
HNICJIIOYHO3EMEIBbHBIX
METAJIJIOB, COCTABJIATh
XUMHUUYCCKHUC ypaBHeHI/IH,
XapaKTepU3YIOIIHE
CBOMCTBA IIETOYHBIX
METaJUIOB, peIIaTh
«LETIOYKW» MPEBpaILeHUH.

ITo3naBareabHbIE:
Ucnone3yrot nouck
HE00X0IUMON MHPOPMAITIH TS
BBITIOJTHEHUS YUCOHBIX 3a/1aHU
C HCTIOJIb30BaHUEM yIeOHOH
JIUTEPaTyPhI
KoMMyHUKATHBHbBIE:
YYUTHIBAIOT Pa3HBIC MHEHHS U

CBOIICTB Tlonyuam eosmodxcnocms CTpeMATCS K KOOpAWHAINU
HAy4umuvcs: COCTABIATDH pa3TMYHBIX TIO3HUIUH B
«ILEMOYKM) MPEBpallleHHl | COTpyIHHUYECTBE
21. | AmromuHnAl — Crpoenue atoma, PU3MICCKHE U XUMHUCCKHE Hayuamwcsa: naBatb PeryasituBHbIC: DopMUPYIOT UHTEPEC K
TIepexo IHbIH CBOIICTBa aFOMUHHS KaK IMPOCTOTO BEUIECTBA XapaKTePUCTUKY [TmarupyroT CBOM NEHCTBUSA C KOHKPETHOMY XHMHUYECKOMY
SJIEMEHT. AITIOMMHUSA TI0 €r0 MOCTaBJICHHON 3a7aueil u JIEMEHTY
By T ——— nostoxkeHnro B [ICXD YCIIOBHSIMH €€ PETIeHHS,
J.N.Meunneneena, OLEHHUBAIOT IPABUILHOCTD
XUMHUYECKUE it
N XapaKTepU30BaTh COCTaB BEITIOTHEHUS IEHCTBUA
CBOHNCTBA aJIIOMUHUSL.
aTOMa, XapaKTepUu30BaTh Io3naBaTeabHbIE:
Tomyuenue u ¢u3nueckne u xumudeckue | CaMoCTOSTEIBHO BBIICISIOT U
NPpUMCHCHNC CBOMCTBA ATFOMUHUS, (hOpMYITHPYIOT TTO3HABATETBHYIO
AUTFOMHUHMS O0OBSCHATH 3aBUCUIMOCTh 11eJ1b, UCTIOJIL3YIOT O0IIIHe
CBOJICTB aIIOMUHUS OT €70 | TPHEMBI peIIeHHs 3a1a4
nosioxkeHus B [ICXD KommyHunkaTHBHBIE:
JI.1.Menneneena, JomyckaroT BO3MOXHOCTb
OOBSACHSITH IPUYHHEI Pa3IMYHBIX TOYEK 3PEHHS, B TOM
XUMUYECKON HHEPTHOCTH YHCIIe He COBIAIAIOIINX C UX
ATIOMUHUSL. cobctBerHo. U
Tonyuam eo3moocnocmeo OPUEHTUPYIOTCSI Ha TIO3ULIUIO
Hay4umucsi: TPAMOTHO mapTHepa B OOMICHANA |
oOparaTbcsi ¢ BEIECTBAMH | B3aHMMOJICHCTBUH
B OBCEIHEBHOMN JXU3HU
22. | Coennnenus CoenuHeHNS aTIOMHHUS — Hayuamcs: PeryasituBHbIe: DOopMHPYIOT YMEHHE
ATIOMUHUSI — OKCHJ U TUAPOKCH], NX aM(OTEPHBIA XapakTep. | XapaKTepu3oBaTh Y4YuTHIBAIOT IPaBUIIO B HHTETPUPOBATH MMOTyYCHHBIC

OKCHJI ¥ THAPOKCH]I,
uX aMpOTEpHBIH
Xapakrep.

Baxkneimue coau alTFOMAHUS.

[IpuMeHeHHE AMFOMUHUS U €T0 COCIIMHCHUH.
JIa0. onbITHI:

17.Ilonyuenue

TUAPOKCHUA aJTIOMUHUS U UCCIIEI0BaHUE
€r0 CBOMCTB.

¢busnueckue u
XUMUYECKHE CBOWCTBA
OKCHJa ¥ THAPOKCHIA
AITFOMHHUS, COCTABIIATH
XUMHUYECKHUE YPaBHEHUS,
XapaKTepU3yIOIIHe
CBOWCTBa aJTFOMHUHHS,
pemaTh «IEeMOYKN
IpeBpaILeHUI.

Tlonyuam eosmodxcnocms

MJIAHUPOBAHUM M KOHTPOJIE
cnioco0a perreHus
IMo3naBaTeabHbIE:
Hcnons3yroT mouck
HE00X0AMMOW HHPOPMAITUH IS
BBITIOJTHEHHS YIeOHBIX 3a1aHHH
C UCIIOJIb30BaHUEM YICOHOH
JUTPATYPHI
KoMmyHukaTuBHble:
KonTponupyrot neiicteue

3HaHUA B IIPKTUYCCKYIO )KU3Hb
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HAy4umuvcs: COCTABIAThH napTHepa
«LENOYKN» IPEBPALEHUI
23. | Xeme3o — aneMeHT Pacronoxenne xenesa B [ICXO/[.M. Menneneesa | Hayuamobcs: naBathb PeryasiTuBHBIE: DOPMHUPYIOT UHTEPEC K
VIl Irpyrlr[bl U CTPOCHUE €ro avTOMa- Du3MYECKHUE U XapaKTCPHUCTHUKY JKeae3a [InanupyroT cBOM IEHCTBUS C KOHKPETHOMY XUMHYECCKOMY
HOGOYHOM XUMHAYCCKHE CBOMCTBA JKeJIe3a — MPOCTOro I10 €ro MOJOKEHUIO B MOCTaBJICHHOM 3a/1aueil u 3JIEMEHTY
TOATPYTIIBL BEICCTBA [ICX5 A.U.Menneneesa, YCIIOBYSIMH €€ PETIeHHS,
DOU3IIeCKIe 1 XapaKTepu30BaTh COCTaB OLICHHBAIOT MPABHIILHOCTH
aTOMa, XapaKTepU30BaTh BBITIOJTHEHUS IECTBHSA
XHMPI{GCKHG ¢m3nueckne n xumudeckue | [lo3HaBaTe/bHbIE:
CBOMCTBA JKEJIC3a. CBOICTBA KeJe3a, CaMOCTOSTEIBHO BBIICISIIOT U
Haxoxnenue B OOBSCHATH 3aBHCUMOCTh (OpMYITUPYIOT O3HABATEIBHYIO
npuponae. CBOICTB jKeJie3a OT ero 11eJb, UCTIOJIL3YIOT O0IIIIe
nonoxenus B [ICXD MIPUEMBI PELLIEHUS 3a7a4
JI.N.MeHnneneena, KoMmyHukaTuBHble:
HCCIIEI0BATh CBOMICTBA JlommyckaroT BO3MOKHOCTh
JKene3a B X0/e Pa3NIUYHbIX TOUEK 3PEHUS, B TOM
BBITIOTHEHUS YHCIIE HE COBMAJAIONINX C X
71a00paTOPHOTO OIIBITA, cobcrBenHoM. 1
ONMUCHIBATh XUMHYECKUH OPUECHTHUPYIOTCA Ha MO3UITUTIO
9KCIEPUMEHT. MapTHEpa B OOIIEHUN U
Honyuam eo3moancrocmeo B3aMMO/ICHICTBUU
HAy4umucsi: TPaMOTHO
oOparniarbcs ¢ BellecTBaMU
B OBCETHEBHOM XU3HU
24. | CoenuHeHus xele3a Tenernueckue past Fe” u Fe** Baweitume Hayuamcs: PeryasituBHbIC: Pa3Burtne oco3HaHHOrO,
+2,+3 ux COJIU JKeNe3a. JHaueHHe XKele3a XapaKTepu30BaTh Y4UTBEIBAIOT IPAaBUIIO B YBa)KUTEIBHOTO U

KauyeCTBEHHOE
oTpesieieHueE.
I'eneTnueckue psbl
Fe*’u Fe™,

M €r0 COCTUHECHUH TS IPUPOIBI U HAPOIHOTO
XO3sCTBA.

JemoHcTpanuu.

BzanMopelicTBre METaIUIOB ¢ HEMETAIIAMH.
[Mony4yenue ruapoxcuos xkenesa (1) u (1II).
JIa6. onbITHI:

18. B3aumojeiicTBue xese3a ¢ COJSTHON
KHCIIOTOH.

19. Monyuenne ruxpoxcunos xenesa (I1) u (11I)
U U3Y4EHUE UX CBOMCTB.

¢dusnueckue u
XUMHYECKHE CBOWCTBA
OKCHJIOB M THAPOKCHJIOB
)KeJe3a, COCTABIATh
XUMHYECKUE YPAaBHEHUS,
XapaKTepU3yIoIue
CBOIICTBA COEANHEHUH
’Kenesa, MPOBOIUTh
KaueCTBEHHbIC PeaKIHH,
TIOJITBEPIKIAIOIIIE
HaJIM4YKe B BOIHBIX
pacTBOpax KaTHOHOB
’Kernesa, perarhb
«UETIOYKM) IPEeBpPaIleHHH.
THonyuam 803moacrHocmy
Hayyumscs: COCTABISAThH
«LIETIOYKU» IPEBPALLEHUH,

MJIAHUPOBAHUM W KOHTPOJIE
cnioco0a perreHus
Ilo3naBatenbHbIe:
Hcnonp3yror nouck
HE00X0IMMOW HHPOPMAITUH JIS
BEITIOJTHEHSI YICOHBIX 3aIaHHHA
C UCIIOJIb30BaHHEM yIeOHOU
JIUTEPATyphI
KoMmmyHukaTuBHble:
YYuTHIBAIOT pa3HbIe MHEHUS U
CTpPEMSITCS K KOOPIAMHALUU
pa3JIMUHBIX MO3ULUH B
COTPYIHUYECTBE

JI0OpOKENTATETLHOTO OTHOIIICHHS
K JIpyromy 4enoseky. Ero
MHEHHIO, CITOCOOHOCTH BECTH
JIMAJTIOT C IPYTAMH JTFOIBMA
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COCTaBJIATh MOJIEKYIISIPHBIE
1 TIOJTHbIE HOHHBIE
YpaBHEHHUS 110
COKpAIIICHHBIM HOHHBIM
YpaBHEHHSIM

25.

O000111eHNE 3HAHUHA
1o teMe «MeTauibD)

Hayuamcsa: 0600maTh
3HAHUA U Hpe[lCTaBJ'DIT]) nux
cxeM, TabJIuIl,
MIpe3eHTaIil

PeryasiTuBHbIE:

Baocsat HeoOxoaumble
KOPPEKTHBHI B IefICTBHE TIOCIIE
€ro 3aBepIIeHHs] Ha OCHOBE €ro
Y ydeTa XapakTepa CAeJaHHBIX
OIMO0K

Ilo3naBaTenbHbIE:

CTposT pedeBoe BRICKa3bIBAHUE
B YCTHOUW W MUCHMEHHOM (hopme
KoMMyHuKaTHUBHbBIE:
KOHTPOJUPYIOT IEHCTBUS
mapTHepa

Bolpaxkarot agekBaTHOE
IIOHUMAHHC le/ll{l/IH ycnexa nu
Heycrexa y4eOHO! AeSTeIbHOCTH

26.

KonTpoabnasn
padora Ne2
o tTeMe «MeTtamibDy

KoHTpons mpenMeTHBIX 1 MEeTapeIMETHBIX
y4eOHBIX NEHCTBHI TIO TeMe «MeTaslibD)

Hayuamcs: npuMeHsTh
MOJIYYEHHBIC 3HAHUS U
c(hOpMUPOBAHHBIC YMEHHUS
JUTSL pETIEHNs YIeOHBIX
3ama4

PeryasiTuBHbIE:
OcCyI1ecTBISIOT UTOTOBBIA U
IIOIIArOBbIN KOHTPOJIb IO
pe3ynbTatry

Ilo3naBaTenbHbIE:

CTposT pedeBoe BRICKa3bIBAHUE
B YCTHOW M MUChMEHHOMU (hopme
KoMMmyHuKaTUBHbBIE!
KOHTPOJUPYIOT JEHCTBUS
napTHepa

ITposIBIAIOT OTBETCTBEHHO-CTH 3a
pe3ynbTaThl

TEMA 2. IPAKTUKYM 1. «CBOMCTBA METAJIJIOB U UX COEUHEHUM» (14.)

TpynoBasi 1eATeTbHOCTD:

- HCTIOJIb30BaHUE_BOCITUTATEIBHBIX BO3MOXKHOCTEH COEpKaHUs y4eOHOTO IPEAMETa Yepe3 IEMOHCTPAIIUIO ASTSIM IPUMEPOB OTBETCTBEHHOTO, TPaXKIaHCKOTO ITOBE/I CHHUSI,
TIPOSIBJIICHUSI YETIOBEKOIIOONS U JJOOPOCEPACIHOCTH, Yepe3 TMOI00p COOTBETCTBYIONINX TEKCTOB JIUIS YTCHHUS, 3a]1a4 IS PEIICHUS, IPOOIIEMHBIX CUTYaITi I 00CYKIICHUS B
KJacce;
- IPUMEHEHHUE Ha YPOKE MHTEPAKTHBHBIX (JOPM PabOThI YHaIUXCSA: HHTE/UIEKTYabHBIX UI'P, JUIAKTHYECKOTO TeaTpa; TUCKYCCHH, IPYIIIOBON pa0OThl WM padOThI B Mapax.
Hrpoeas nesiTeIbHOCTD:
- IPUMEHEHHUE Ha YPOKE HHTEPAKTHBHBIX (HOPM PabOTHI ¢ 00YUAIOLIMMHUCS: HHTECIUICKTYAIbHBIX UIP, CTUMYJUPYIOIIMX TI03HABATEIbHYI0 MOTHUBAIMIO 00YJar0 IUXCS;
MUTaKTUIECKOTO Tearpa, Te MOJMyYeHHbIE Ha YPOKe 3HaHUS OOBITPHIBAIOTCS B T€ATPaIbHBIX MOCTAHOBKAX; JUCKYCCHI, KOTOPHIE JAIOT 00YyYatoMIMMCs BO3MOXKHOCTD TPHOOpECTH
OTIBIT BEJICHHSI KOHCTPYKTUBHOIO JTUAJIOTa; TPYIIIOBOM pa0OTh MM PabOTHI B Mapax, KOTOPBIC y4aT 00y4arolMXCsi KOMaHIHOM PaboTe U B3aUM OJICHCTBHUIO C IPYTUMHU
00y4JaroIIMHCH.
HNHTeN1eKTYaIbHO — MO3HABATE/ILHAS eI TeIbHOCTh
-TIpUBJICYEHIEe BHUMaHUs 00yJarOMKXCsl K ICHHOCTHOMY acleKTy M3y4aeMbIX Ha YPOKax SBICHUH, OpraHu3aiys uX paboThI ¢ MOTy9aeMOoil Ha YPOKe COIMaIbHO 3HAYUM O

51




nHpOpMaLeld — THULMUPOBAaHUE ee 00CYKICHHs, BRICKAa3bIBaHUs 00YYaIOUIMMHUCS CBOETO MHEHHUSI 110 €€ MOBOJY, BRIPA0OTKH CBOETO K HeH OTHOIICHHSI.

27 | Ilpakmuueckasn
paooma Nel
Pemenne
AKCIIEPUMEHTATBHBIX
3a/1a4 Ha
pacro3HaBaHue H
MOJTyYeHHUE
COEIMHEHUI
METaJIJIOB

Pemrenue OKCIICPUMCHTAJIbHBIX
3a7a4 Ha paCrno3HaBaHUEC U NOJTYUCHUC
CO€I[I/IH€HI/II71 METAJIJIOB

Hayuamca: obpamarscs ¢
1a00paTOPHBIM
obopynoBaHuEeM U
HarpeBaTCJIbHBIMU
npudopamu B
COOTBETCTBHU C
MIpaBWIaMH TEXHUKH
0e301acHOCTH, OTIMCHIBATD
XUMHUYECKUH SKCIIEPUMEHT
C TIOMOIIIBIO S3bIKa XUMUH,
JcJIaTh BBIBOBI 11O
pe3yibTaTtam
JKCIIEPUMEHTA.

Ionyuam 8o3mooicHocme
Hay4umucs: 0CO3HABATh
HEOOXOIUMOCTD
cobmonenns npasuinTh u
OT naunsa coxpaHeHus
CBOETO 3/I0POBbSI U
OKPYKaIOIIUX.

PeryasituBHble:
OcCymIecTBIAIOT MOIAroBbIH
KOHTPOJIB 110 PE3YIbTATY

Ilo3naBarenbHbIe:

IIpoBonsT cpaBHEHUE U
KJIaCCH(MKALHNIO TI0 33laHHBIM
KpPUTEPHIM
KoMMyHuKaTHBHBIE:
JoroBapuBaroTcs o
COBMECTHBIX JACUCTBUSIX B
pa3IMYHBIX CUTyaLusIX

OBnazeHre HaBBIKAMH ISt
MIPaKTUIECKOU JIeATEIbHOCTH

Tema 3. Hemeranani(244.)

OO01IeCTBEHHO MOJIE3HAA AeATEILHOCTD:
- opranu3anus medcTBa MOTHBUPOBAHHBIX U APYAMPOBAHHBIX 00YYAIOIIUXCS HAJl KX HEYCIEBAIOIUMHU OJJHOKIIACCHUKAMHU, JAI0IIEro 00y4aloIuMCsl COIlUaIbHO 3HAUYUMBIiA OIIBIT

COTpYyAHHNYCCTBA U B3aMMHOM IIOMOIIIH.

l/lrponaﬂ ACATCJIbHOCTD:

- IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POPM pabOTHI ¢ 00YJarOUIMMUCS: HHTEIUIEKTYyIBHBIX UT'P, CTUMYJIHPYIOIINX MO3HABATEIbHYI0 MOTHBAIIMIO 00 yJaIOMNXCsl; TMAAKTHIECKOTO TeaTpa, Iie
NOJyYeHHBIC Ha YPOKE 3HAHHMSI OOBITPBIBAIOTCS B T€ATPAIBHBIX MOCTAHOBKAX; AUCKYCCHH, KOTOPBIE JAIOT 00Y4aIOINMCS BO3MOKHOCTh IPUOOPECTH OIIBIT BEJICHUS] KOHCTPYKTUBHOTO JHAJIOTa;

IpYyMIOBON pabOTHI MIIK pabOTHl B Iapax, KOTOPHIE y4aT 00ydJaromuxcs KOMaHAHOH paboTe W B3aNMOJICHCTBHIO C JPYTHMH 00yUalOIMUCH.
HHTe/UIeKTya1bHO — MO3HABATEILHAS JeATEIbHOCTD
-TIPUBJICUYCHNE BHUMAHHSI 00YJaIOIUXCsI K IEHHOCTHOMY aCIIEeKTy M3y4aeMbIX Ha ypOoKax SBJICHUH, OpraHu3aIist UX paboThI C MOTy4aeMOH Ha ypoKe COLMAIbHO 3HAUMMOI nHpopManuen —
WHUIMUPOBAHKE €€ 00CYXKICHNS, BHICKa3bIBaHUS 00yUJarOIIMMHUCS CBOEI0 MHEHUS T10 €€ MOBOJTY, BEIpaOOTKH CBOETO K HEH OTHOIICHHUSL.

TpynoBasi 1eATeIbHOCTD:

- HCIOJIF30BaHUE BOCIIUTATEIHHBIX BO3MOXKHOCTEH COZACPIKaHUA yqe6H0ro npeamMeTa 4epe3 ICMOHCTPALUIO ACTAM IMPUMEPOB OTBETCTBCHHOI'O, I'PAKAAHCKOTO NOBEACHM A, IIPOSABJICHUA

YEJIOBEKOJIIOONS 1 TOOPOCEePACUHOCTH, Ye|

pe3 MoA00p COOTBETCTBYIONIUX TEKCTOB IS YTSHHUS, 3a]1a4 JUIS PEIICHUS, TPOOJIEMHBIX CHUTYAIMH ISl 00CY)KIEHUS B KJacce.

28. | O6masn
XapaKTePUCTUKA
HEMETAIIOB

OO0111asi XapakTepUCTHKa HEMETAJIOB:
nosioxxeHue B [lepnoaudeckoii cucteme
XAMHUYECKUX DIIEMEHTOB

. Y. MenneneeBa, 0cOOEHHOCTH CTPOCHHUS
aTOMOB, IEKTPOOTpHLATENBHOCTH (D0) Kak
Mepa «HEMETAIUTHIHOCTHY, psix 0.
Kpucrammueckoe cTpoeHHe HEMETaNIOB —

Hayuamcs: naBatp
OTIpeACIICHNUS TIOHATHIM
«EKTPOOTPULIATETHHOCTh
» « aJUTOTPOIIHS
XapaKTepU30BaTh
HEMETAJIJIBI 110 UX
moJioxennio B IICXD

PeryasiTuBHbIE:

[InanupyroT cBOM IEHCTBUS B
CBSI3U C [IOCTaBJICHHOM 3a7aueil
U YCIIOBUSIMH €€ pelIeHIs
IloznaBatenbHbIe:

CraBat u GopMyIHPYIOT IETH U
poOIeMBl ypoKa

dopmupoBaHuEe TOTOBHOCTH U
CcrocoOHOCTH K OOYUCHHIO U
CaMOpa3BUTHUIO U
caM000pa30BaHMIO HA OCHOBE
MOTHUBALIUK K OOYUSHHUIO U
MIO3HAHHIO
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MPOCTHIX
BemecTB. Amtotponus. Ousndeckne
CBO¥CTBa HeMETAI0B. OTHOCUTEIIBHOCTh
MOHITUH «METa» U «HEMETaJLI»

J.N.Menneneena,
OTUCHIBATH CTPOCHHUE
¢u3mveckne cBOMCTBa
HEMETAJIJIOB, 00OBSACHITH
3aBHCHMOCTH CBOMCTB
HEMETAJIJIOB OT UX
nojoxenus [IICXD
JI.M.MeHnneneena;coctasis
Tb Ha3BaHUS COCIMHEHUN
HEMETAaJUIOB 10 GopMyJe U
(bopMyI 1o Ha3BaHMIO,
HaydJaTcs 1aBaTh
OmpeIeIeHUs
«aJITOTPOTINSDY,
«aJUIOTPOTIHBIE
MOIU(UKAITAN).

Honyyam eozmoocnocmo
HAYUUMbCAL.
MIPOTHO3UPOBATH CBOWCTBA
HEU3YYCHHBIX JJIEMEHTOB U
HUX COEIUHEHUI Ha OCHOBE
3HaHUM O MEPUOINYECKOM
3aKOHE

KoMmmyHukaTuBHble:
AJIEKBAaTHO UCTIOJB3YIOT
peUeBbIe CpeacTBa s
3¢ GEKTHBHOTO PEIICHUS
KOMMYHUKATHBHBIX 33124

29

Bonopon

[Tonoxenue Bogopoa B Ilepuoanueckoit
CHCTEME XUMHYCSCKHUX JIEMCHTOB

JI. . Mengeneera. CTpoeHue atoMa 1
MoJIeKyIbl. OU3nYecKre U XUMITYECKIE
CBOMCTBA BOJIOPO/IA, €ro MOJYYeHHUE U
TIpUMCHECHHE.

JIa0. OnbITHI:

20. IMomyuenne

U pacro3HaBaHuE BOJAOPOAA

Hayuamcs:
XapaKTepU30BaTh BOJIOPOI
10 €r0 ITOJO0KEHUIO B
I[ICX5 J..U.Menneneena,
XapaKTepU30BaTh
CTPOCHHE aToMa BOJIOPO/Ia,
0OBSICHATH €r0 BO3MOKHBIE
CTENEHHU OKHCIICHHS,
XapaKTepU30BaTh
(bu3nIeCKre ¥ XUMUYICCKHE
CBOIiCTBa BOJIOPO/A,
0OBSICHATH 3aBUCHUMOCTD
CBOICTB BOJIOpOJIa OT
nonoxenus ero B [ICXD
JI.1.Menneneena,
OTHCHIBATH JTA0OPATOPHBIC
Y TIPOMBIIIITICHHBIE
CHOCOOBI MOJTyYCHHUS
BOJIOPOJIA .

Honyyam eo3mooicnocmo

PeryssiTuBHbIE:

Paznuyaror crioco0 u pe3yibrar
JIeNCTBUS

Ilo3naBarenbHbIe:

Branetor o6uiuM npreMom
pemieHus 3ama4d
KomMmyHunkaTHBHBIE:
JloroBapuBaroTCsi 0 COBMECTHOM
JIeSITebHOCTH MO
PYKOBOACTBOM YUHTEJIS

DopMUPYIOT KOMMYHUKaTHUBHBIN
KOMITOHEHT B OOLIICHUH U
COTPYAHHUYECTBE CO CBEPCTHUKAMHU
B Iporiecce 00pa3oBaTeNbHOM
JIeSITeIbHOCTH
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Hayuumucs: OOBICHATD
IBOMICTBEHHOE IT0JIOKEHUE
BoJopoza B [ICXD
JI.1.Menneneena,
TPaMOTHO O00OpaIIaTsCs ¢
BeIIICCTBAMU B
MOBCEIHEBHON KU3HU

30 | Bonma Crpoenne Mosekynsl. Bogopognas Hayuamces PeryasituBHbIe: HwmeroT nenoctoe
XUMH4eckas cBsi3b. Ou3nueckue CBOMCTBA XapaKTepU30BaTh IInanupyrot cBOM feiicTBUSA B MUPOBO33pEHUE,
BOJBI. AHOMAJIUU CBOHCTB BOJBI. CTPOCHHE MOJIEKYIIBI CBSI3M C IIOCTABJICHHOM 3ajaueil | COOTBETCTBYIOLIEE COBPEMEHHOMY
I'mapodwmieHble 1 ruapooOHBIE BEIIECTBA. BO/IOpoAa, pu3NUecKHe 1 U YCIIOBUSIMH €€ PEeILICHUs YPOBHIO pPa3BUTHUS HAYKU
Xumnueckue cBoiicTa Bojbsl. Kpyrosopot XUMHUYECKUE CBOMCTBA Ilo3naBarenbHbIE:
BOJIBI B TpHupoae. Bogoounctka. Aspanus BOJIBI, OOBSICHATD Crasst 1 GopMyTHpYIOT IENU U
Bo/ibl. BeITOBBIE pribTPBEI. MUHEpaNbHBIE aHOMAaJTMH BOJIbI, CIIOCOOBI | MPOOJIeMbI ypoKa
BOBL JlycTHIUIMpOBaHHAs BOJA, €€ OYHCTKH BOZBI, IPUMEHATh | KOMMYHHUKaTHBHbBIE!
MOJTy4EeHUE U IPUMEHEHHE. B OBITY GUIBTPHI VIS KonTponupyror gelictBus
JIa0. ombITHI: OYHCTKHU BOABL, IPABUIIBHO | TapTHEpa
21. UccnenoBaHue NOBEPXHOCTHOTO HCII0JIb30BATh
HaTAXCHUS BOOBI. MHUHEPAJIBbHYIO BOAY,
22. PacTBOpeHne nepMaHraHaTa Kajus I BBINOJTHSATh PacyeThl 10
MeIHOTOo Kynopoca B Bojze. 23. ['uaparanus YPaBHEHUSAM XUMHUYECKUX
00€3B0KEHHOTO Cynb(para PpeaKIuii, IPOTEKAOIIIX C
menu (II). 24. U3rorosieHne rUICOBOroO y4acTUEM BOJBI.
oTneyarka. 25. O3HaKOMJICHHUE C KOJUICKITHEH Ionyuam eo3modncnocms
OBITOBBIX (DHIIETPOB. Hayuumucsi: 00bEKTUBHO
26. O3HaKOMJIEHHE C COCTABOM MHHEPAIBHOI OILIEHHBATh HH(POPMALIHIO O
BOJIBI BEIIECTBAX M XUMHUUECKHUX
mpoleccax, KpUTHIEeCKU
OTHOCHUTBCS K
NICeBJOHAYYHON
nH(pOpMaIHH,
Heo0pOCOBECTHOM
pexiame
31 | Iamoreus!: oOmas OO0111ast XapaKTepUCTHKA T'aJIOreHOB: CTPOCHUE Hayuamca: PeryasituBHbIC: [IposIBISIIOT 9KOIOrHMYECKOE
XapaKTepHCTHKA aTOMOB; IIPOCTHIE BEIIECTBA U OCHOBHBIC XapaKTepHU30BaTh [Tnanupyrot cBOM AeiicTBUS B CO3HaHHE

COCITMHEHNS TalIOTEeHOB, UX cBoicTBa. KpaTkue
CBEZICHUS O XJIope, OpoMe, Grope u Hoxe.
IIpumeHeHue rajoreHoB u

HX COEMHEHUN B HAPOJHOM XO3SIHMCTBE.
JemoHcTpanuu:

OO06pa31pl TATOTEHOB —

IIPOCTHIX BellecTB. B3auMoaelcTBIE ragoreHoB
C HaTpHeM, aIIOMUHNAEM. BrITecHeHHe XJI0poM

CTPOCHHE MOJICKYIT
rajJOr¢HOB, OIKCHIBATh
¢bu3nyecKrue 1 XUMHYECKUE
CBOICTBA raJIOTEHOB Ha
OCHOBE HAOJIOIEHUH 33 UX
MPEBPAILCHUSIMHA BO BPEMsI
JIEMOHCTPAITHOHHBIX
OIIBITOB, OOBICHITH

CBSI3U C IIOCTAaBJIICHHOM 3a7aueil
1 YCIIOBUSIMH €€ PEIICHHS
Ilo3naBaTenbHbIE:

CraBat u GopMyIHPYIOT TIETTH ’
npoOeMbl ypoka
KoMMyHHUKAaTHBHbBIE:
AJIEeKBaTHO MCHOJIB3YIOT
peueBble CpeacTBa AT
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OpoMa mwiH Ho/1a U3 PacTBOPOB X COJIEH

3aBHCHMOCTE CBOHCTB
TAaJIOT€HOB UX OT
nonoxxenns B [ICXD [1.1.
MenpeneeBa, COCTaBIATh
(bopMyNBI coeTMHEHUN
raJIoreHoB | 1o (popMynam
JTaBaTh HAa3BAHUS
COCITUHCHUSIM TaJIOTCHOB
Tlonyuam eosmodxcnocms
Hayuumucsi: OCO3HABAThH
HE00X0AUMOCTh
COOFONICHUS TTPABHI
9KOJIOTMYECKOH
0e30MMacHOCTH TIpH
o0pallieHnH C raJloreHaMu

3(h(EKTUBHOTO PEIICHUS
KOMMYHUKATHBHBIX 33144

32 | Coenunenus OCHOBHBIE COETMHEHUSI T'aJIOT€HOB! Hayuamca: ycranapnuBars | PeryjsiTHBHbBIE: Bocnuranue 0TBETCTBEHHOTO
raJoreHOB rajJoreHOBOJIOPOBI, COTH CBSI3b MEX]y CBOIICTBAMH | YUMTHIBAIOT IPABHIJIO B OTHOUICHUS K IPUPOJIE
raJoreHOBOJIOPOJHBIX KUCIIOT. COEIMHEHUH U UX TUTAHUPOBAHWUH U KOHTPOJIE
JdemoHcTpanuu: MIpUMEHEHHEM, U3yJaTh crioco0a pemeHus
OO0pa3Isl MPUPOIHBIX CBOIICTBA COEAMHEHHH Ilo3naBaTenbHbIE:
COEIMHEHUH XJIopa. raJIoTeHOB B X0JI€ Hcnons3yroT nouck
JIa6. ombITHI: BBINOJTHEHUS HeoOxoanMoi HHbOPMaHN Ui
27. KauecTBeHHas1 peakiys Ha TaOTeHUA-UOHBI | Ja00OPAaTOPHBIX OIIBITOB , BBINOJIHEHUSI y4eOHbIX 3aJaHu i
Ionyuam 8o3mooicHocme C MCIOJIb30BaHUEM yIeOHOU
Hayuumucs: UCTIONB30BaTh | JIUTPATyphl
MIpUOOpETEHHBIE KoMMyHuKaTHBHBIE:
KOMIIETCHINH TIPH Y4YuTHIBAIOT pa3HbIE MHEHUS U
BBINOJHEHUH TPOEKTHBIX | CTPEMSTCS K KOOPJIUHAIMH
paboT 10 N3yIEHHIO Pa3IUYHBIX TIO3UIHH B
CBOWCTB U CIIOCOOOB COTPYAHUYECTBE
MIOJIYYCHHUS U
pacrno3HaBaHus
COEIMHEHUH raJIOr€HOB
33. | Kucnopon CrpoeHue aToMa U alnIoTPOIUs KUCIOPOAa; Hayuamcs:, PerysasiTuBHbIE: CrpemiieHne K 310pOBOMY 00pa3zy
CBOWCTBA ¥ IPUMEHEHHE €r0 AJUIOTPOITHBIX XapaKTepHU30BaTh Paznuyaror criocoO u pe3yibraT | KU3HH
Moau¢ukaiyii. JIad. onbITHI: CTPOEHUE MOJIEKYJIbI JIeNCTBUS
28. Ilonyuenue KHMCJIOPOJA, COCTABIIATh ITo3zHaBaTeJbHBIC:

1 paclio3HaBaHUEC KUCIOpOoaa

XUMHUYCCKHUC ypaBHeHl/Iﬂ,
XapaKTepU3yoIIHe
XUMHUYECKHE CBOMCTBA
KHCIIOpOAa, OOBSACHATH
MPUMEHEHHE AIOTPOITHBIX
MO AU (BUKAIMH KUCIOPOa,

Bragetor oOumM npreMom
pemieHus 3a1a4d
KommyHukaTuBHBIE:
JloroBapuBaroTcsi 0 COBMECTHOM
JIEITENBHOCTH 1101
PYKOBOJICTBOM YUHTEJIS
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OTHCHIBATH JTA0OPATOPHBIC
nu l'lpOMBIH_UleHHI)Ie
CHOCOOBI MOTYYCHHUS
KHCJIOPO/Ia .

Honyuam 8o3modicHocms
Hayuumauscsi: TPAMOTHO
obpamaTbcs ¢ BemEeCTBAMU
B IIOBCEIHEBHOM KU3HU

34. | Cepa, ec puzuuekue CrpoeHue aromMa U aNIOTPOTHS CEPHI; Hayuamcs:, PeryasituBHble: DopMHUPYIOT OCHOBBI
U XUMHYECKHe CBOWCTBA U MPUMEHEHHE POMOUYIECKOM CEpPHI. XapaKTepu30BaTh PasnuuaroT crmocod u pe3yabTaT | 9KOJIOTMYECKOTO MBIIIICHHUS
CBOMCTBA JdemoHcTpanuu: CTPOEHHUE MOJIEKYJIBI Cepbl | OeHCTBUS

B3aumopneiictBue cepbl 0OBSICHATH 3aBUCHUMOCTD Ilo3naBaTebHBIEC:
C MeTaJlIaMH, BOJIOPOJIOM H KHCIOPOIOM. CBOJCTB CEpHI OT ee Bnagerot 06muM npuemMom
JIa6. ombIThI: nosioxkenust B [ICXD JIU. | pemenus 3anad
29. T'openne cepsl Ha BO3IyXE U B KHCIOPOIE MenzeneeBa, COCTaBIATh KoMMyHUKaTUBHbBIE!
XUMHUYECKHUE YPaBHEHUS, JloroBapuBaroTcsi 0 COBMECTHOM
XapaKTepU3YIOIIHe JIeSITeTbHOCTH, TIPUXOAS K
XUMHUYECKHUE CBOMCTBA 00IIeMy peIIeHHTO
cepbl, OOBICHATH
MIPUMEHEHHE ATIOTPOITHBIX
Mo (UKaIIN Cepbl
Honyyam 8o3moacHocmo
Hay4umucs: TPaMOTHO
obpamaTbcs ¢ BemEeCTBaMU
B MOBCEAHEBHOMN XKH3HU
35. | Coenunenus cepbl Oxcunel cepol (IV) u (VI); ux nomydenue, Hayuamcs:, PeryasTuBHbIE: DopMHUPYIOT UHTEPEC K
CBOMCTBA U IMPUMEHCHUEC OIIMCHIBAThL CBOMCTBA Y4YHUTBIBAIOT IIpaBuJIO B KOHKPETHOMY XUMUYCCKOMY
COCITMHECHUH CepHl, TUTAHUPOBAHUH U KOHTPOJIE AIIEMEHTY, ITOUCK
COCTaBJISITh YPaBHEHUS crioco0a perieHus JIOTIOJIHUTEIIFHON HH(OpMAIIHU O
peakuui, Ilo3HaBaTebHbBIE: HEM.
COOTBETCTBYIOIINX Hcnonb3yroT mouck
«IIETIOYKE» MPeBpaIleHIH HE00X0AUMON MH(POPMAITIH IS
Honyyam eozmooicnocmo BBITIOJTHEHISI YYCOHBIX 3aTaHHHA
HAy4umucs: C UCTIOJIb30BAaHUEM yIeOHOH
MIPOTHO3HUPOBATH JTUTPATYPEI
XUMHUYECKHUE CBOMCTBA KoMmyHukaTuBHbIE!
BEIIECTB HA OCHOBE UX KonTpomupyror nefictpue
CBOICTB U CTPOEHHUS napTHepa

36. | Cepnas kucjoTa Kak CepHas KHCIIOTa KaK JIEKTPOJIHT U €€ Hayuamcs, PeryasiTuBHbIE:
3IIEKTPOJIUT U €€ COJIM, UX MMPUMEHEHUE B HAPOJHOM XO3SIMCTBE. OMUCHIBATH CBOMCTBA PasnmuuaroT croco6 u pe3yabTar
COIH JdemoncTpanum: CEepHOM KHUCIIOTHI, B X0/1€ IEUCTBHUS

O0pa3Ibl MPUPOTHBIX MIPOBEICHUS Ilo3naBarteibHbIE:
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coemuHEeHUH cepbl. O0pa3Ibl BAKHESHIINX IS
HApPOJHOTO XO3SHMCTBA CY/Ib(aToB.

JIab. ONbBITHI:

30. CgoiicTBa pa36aBIeHHOMN CEpPHON KHUCIOTHI

71a00paTOPHBIX OIIBITOB ,
MIPOBOJIUTH KaUYECTBEHHYIO
peakiuio Ha cyabdar - HoH
Ionyuam 6o3mooicHocme
HAyuumvcs:

Bnazgerot o6muM mpuemMom
penieHust 3aaa4
KomMyHuKaTHUBHBIE:
JloroBapuBaroTcst 0 COBMECTHOM
NIESITeTPHOCTM, TIPUXOJAT K

XapaKTepu30BaTh 0COObIE o01IeMy penieHuIo
CBOJICTBa
KOHIICHTPUPOBAHHOU
CEpHOM KHUCIIOTHI
37. | CepHas kucja0Ta Kak CepHast KHCJI0Ta KaK OKHCIUTEb. Hayuamcs :coctaBisth PeryasituBHbIC: HcnpIThIBatOT YyBCTBO TOPAOCTH
OKUCJIATE]D. ITpou3BOACTBO CEPHON KUCIIOTHI U €€ ypaBHenus OBP ¢ ITnanupyroT cBOU AelCTBUS B 3a POCCHMCKYIO HAYKy
onyuenue u MIpUMEHEHHE Yy4acTHEM CepHOU COOTBETCTBUH © MOCTaBIEHHON
NPUMeHEHHE CepHOit KHCJIOTBI, ONUCHIBATh 3ajadeil ¥ yCIOBUSAMU €€
KHCITOTEI 001acTH NpUMEHEHUS peanu3anuu
CEPHOI KACIIOTBI Ilo3naBarenbHbIe:
Tonyuam eo3modncnocms Bnazgerot o6mum npuemMom
HAy4umucsi: IPUBOJUTH peleHus 3ana4d
IpHUMEpPHI YpaBHEHUH KomMmyHukaTHBHBIE:
peakuui, Jexalux B KonTonupytot nevictus
OCHOBE IIPOU3BOJCTBA napTHepa
CEpHOM KHUCIIOTHI
38. | A30T u ero cBoiicTea CtpoeHne aToMa 1 MOJIEKYJIbI a30Ta; Hayuamcs:, PeryasituBHbIe: DopMUPYIOT UHTEPEC K
CBOIICTBA a30Ta KaK MPOCTOTO BEILECTBA XapaKTepU30BaTh ITnanupyroT cBOM IEiCTBUS B KOHKPETHOMY XHUMHUYECKOMY
CTPOCHHUE aTOMa U CBS3U C [IOCTABJICHHOM 3aa4€il | DJIEMEHTY
MOJIEKYJIBI a30Ta, U YCIIOBUSIMH €€ PEIeHUs
0OBSICHATH 3aBHCUMOCTh Ilo3naBatenbHbIe:
CBONCTB a30Ta OT €ro Crassit ¥ GopMyITHPYIOT LU 1
nonoxxeHus B [ICXD JIL.M. | nmpobneMsl ypoka
Menpeneesa, COCTaBIATh KomMmyHukaTHBHBIE:
XUMHYECKHE yPaBHEHNUS, AJIEKBaTHO HCIIOJB3YIOT
XapaKkTepU3youue peueBsle CpecTBa AN
XHMU9eCKHe CBOWCTBA 3P PEKTHBHOTO pEIICHUS
azota [lonyuam KOMMYHHKATHUBHBIX 3a/1a4
603MOINCHOCHb HAYUUMbCAL.
IPaMOTHO OOpamarscs ¢
BEIIECTBaMH B
MOBCEJHEBHOM XKU3HU
39 | AMMHak v ero AMMMaK, CTpOEHHUE, CBOWCTBA, NIOJYUEHHUE U Hayuamcs: oniceiBaTh PeryasituBHbIe:
COCTMHCHUS. npuMeHeHne. Coi aMMOHUS, X CBOMCTBA U CBOlCTBA aMMHakKa B xone | [lnmaHupyroT cBou IEUCTBUS B
Comu aMMOHUS IIPUMEHEHHE. MIPOBEACHUS CBSI3H C MTOCTABIEHHOM 3a1a4ueit
JIa6. onbIThI: 71a00paTOPHBIX OTBITOB, U YCIIOBUSIMH €€ pellIeHUs
40. 31. M3y4yeHne cBOHCTB aMMHaKa. IIPOBOJIUTH KauecTBeHHYI0 | Ilo3HaBaTeabHBIE:

32. Pacnio3HaBanue conel aMMOHUS

PCaKMI0 Ha NOH -aMMOHUSL

CrassiT ¥ GOpMyIHPYIOT LENU U
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HOﬂyqam BO3MOMNCHOCHb

poOeMbl ypoka

Hay4umucs: IPUBOIUTH KoMMyHHKaTHBHbBIE:
MIPUMEPHI YpaBHEHUN Kontponupytot nefictus
peakuu, JIeKalux B rapTHepa
OCHOBE TPOMBIIIIIIEHHBIX
CHoco0O0B MOJTy4eHHs
aMMHaKa
41. | Okcuasl a30Ta Oxkc uaet azota(ll) u (IV) AzoTHas kucnoTa Hayuamcs, PeryasiTuBHbIE:

A30THas KUCJIOTA KaK 2JIEKTPOJINT, €€ OTIMCHIBATh CBOMCTBA YUUTHIBAIOT PaBUIIO B

KaK 3JIEKTPOJIHT, e& CBOIICTBa U IPHMEHECHHE. COeIMHEHUH a30Ta, IUTAHUPOBAHHUU U KOHTPOJIE

NpUMeHeHHE JdemoHcTpanuu: COCTaBJIATh yPaBHEHUS crnioco6a pemenus. Paznuyaror

O0pa3ibl BaKHEHIINX peaxmui, CHoco0 U pe3ysbTaT IeHCTBHS
JUISl HAPOJHOTO XO3SIHCTBA HUTPATOB. COOTBETCTBYIOIINX
«uernoyke» npespaiieHnii | Ilo3HaBaTeabHbIE:
Ionyuam eo3modcnocms Hcnonb3yroT nouck
HAy4umucs: HE00X0IMMOW MHPOPMAITUH TS
MIPOTHO3MPOBATH BBINOJTHEHHSI yIeOHbIX 3aJaHNI
XHMHYECKHE CBOICTBA C MCHOJIb30BaHNEM yIeOHOM
BEIIIECTB HA OCHOBE UX TuTpaTypsl BrnazgeioT o6uum
CBOWCTB U CTPOCHUS MIPUEMOM DPELICHHs 3a1a4
Hayuamcs:,
OIMCBIBATH CBOMCTBA KoMMyHuKaTHBHbBIE:
a30THOM KHCIIOTHI, B XOJI€ KonTponupyror aeiictsue
MIPOBEJCHUS nmapTHepa
71a00PaTOPHBIX OTBITOB JloroapuBaroTcs 0 COBMECTHOM
Honyuam eozmooicHocmo JESITeTbHOCTH, IPUXOIAT K
Hayuumuvcs: COCTaBISATh o01memMy peneHuo
«UETIOYKMW) peBpaIeHUN
10 a30Ty
42. | A30THas KHCIOTa A30THas KHCIIOTA Kak okucanTens. Hurpatel m | Hayuamca :cocTaBisTh PeryasiTuBHbIE:

KaK OKHCIIMTEIb, e
MoJTy4eHue

HUTPUTHI, IPOOIIEMa UX COJICPIKAHUS B C/X
MPOAYKIHH. A3OTHBIE yIOOpEHHS
JdeMoncTpanum:

B3aumonelicTBre KOHIEHTPUPOBAHHON
a30THOM KHCJIOTHI C MEIBIO.

JIa0. onbITHI:

34. B3aumopeicTBue KOHUEHTPUPOBAHHON
a30THOM KHUCJIOTBI C MEbIO

ypaBHeHus OBP ¢
Y4acTHEM a30THOM
KHCJIOTBL, IPUMEHATh COJIU
430THOH KHMCJIOTHI B
MIPaKTUYECKOU
JACATCIBHOCTH, IIPOBOJIUTH
Ka4eCTBEHHYIO PEAKILIHIO
Ha HUTpAT - UOH

Ionyuam 8o3mooicHocms
HAyuumocsi:
XapaKTepu30BaTh 0COObIE
CBOIICTBa
KOHLICHTPUPOBaHHOU

[TnanupyroT cBOM JIEHCTBUS B
COOTBETCTBHUH C ITOCTaBJICHHON
3ajaueil ¥ ycI0BUSAMU €e
peanuzanyun
Ilo3naBarenbHble:
Brnanerot obuum nmpueMom
penieHus 3ana4d
KomMmyHnkaTHBHBIE:
KoHnrtonupyror aeiictBust
napTHepa
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a30THOM KHCIIOTHI

43. | docdop. Crpoenue atoMa u aymoTtponus Gocdopa, Hayuamca: PeryasituBHble: DOopMHUPYIOT UHTEPEC K
CoequHeH s cBolicTBa Oenoro 1 kpacHoro ¢ocdopa, ux XapaKTepU30BaTh [Tnanupytot cBOM AeiicTBUS B KOHKPETHOMY XUMHUYECKOMY
docdopa. [owstue o npuMeHeHne. OCHOBHBIE COTMHEHUS: OKCHT cTpoeHue atroMa gocdopa, | CBI3M C MOCTABICHHOHN 3a/lauei | JIEMEHTY, TOHCK
bocdopHbIX docdopa (V) u oprodochopnas kuc- 061>iICHfm) 3aBHCHMOCTh Y YCJIOBUSIMH €€ PELICHHS JIOTIOJIHUTENbHOM MH(OpMALIUK O
yIOGPEHHsIX nota, Gocdatel. DochopHbIe yIOOpEeHNUS. cBo#cTB (hocopa OT ero Ilo3naBaTenbHbIE: HEM.

JemoHcTpanuu: nonoxxenus B [ICX3 JI.M. | CrasaT u GopMynupyroT Leiau 1
O0pasIrsl MPUPOIHBIX MeneneeBa, COCTaBIATH poOIeMBI ypoKa
coemuHeHnH Gocdopa. OOpa3Ipl BaKHEHIITUX XUMUYECKHE YpaBHEHHS, KoMmyHukaTuBHble:
JUIsl HAPOJHOTO X03s1HcTBa (hochaToB. XapaKTepu3ylne AJIeKBaTHO MCHOJIB3YIOT
JIa6. ombIThI: XMMUYECKUE CBOWCTBA pedeBbIe CPELCTBA AJIA
35. T'openue dochopa Ha BO3IyXe U B aszoTa 3¢ GEKTHBHOTO PEIICHUS
KHCIIOpPOJIE. B pe3yibTaTe MPOBEICHUS KOMMYHUKaTHBHBIX 337124
36. Pacrio3naBanue docdarton 71a00paTOPHBIX ONBITOB,
MIPOBOANTH KAYECTBEHHYIO
peakuuto Ha Gocdart - HOH
Ionyuam 8o3mooicHocme
Hayuumcs: OINCHIBATH
(bI/I?;I/I‘-IeCKI/Ie U XUMHUYCCKHEC
TIPOIIECCHI, ABJISIOIINECS
4acThI0 KPYroBOpoOTa
BEIIIECTB B IIPHPOLE
44. | Yrnepon CrpoeHune aTomMa U alIoTPOIIHs yriaeposa, Hayuamcs: PeryasituBHbIe: DOopMHPYIOT HHTEPECC K
CBOICTBa ero MoAn(HUKaLKUil U UX IPUMEHEHHE. | XapaKTepu3oBaTh Paznnyator cnoco6 u pe3ynbTar | KOHKPETHOMY XUMHUYECKOMY
JeMoHcTpanum: CTPOEHHE aTOMa YIJIEpoAa, | ICHCTBUS 3NIEMEHTY, MOUCK
[Toryonienue yriem pacTBOPEHHBIX BEIIECTB 0OBSICHATH 3aBHCUMOCTh IMo3HaBarenbHbIE: JIOTIOJTHUTENHOM MH(OpMALUH O
Wi ra3oB. BoccraHoBiieHne MeM M3 ee OKCHIa | CBOICTB yriieposa ot ero | BmazeroT oOmum npueMom HEM.
yIieMm. nosioxkenus B [ICXD [IU. | pemenus 3ana4d
JIa6. onbITHI: Menpeneesa, COCTaBIATh KomMmyHukaTHBHBIE:
37. T'opeHue yrisi B KUCIOpPOJe XUMHUYECKHE YpaBHEHMUS, JloroBapuBaroTcsi 0 COBMECTHOM
XapaKTepu3yomme JIEATENILHOCTH 1101
XHMHYECKHE CBOICTBA PYKOBOACTBOM YUHTEIS
yriepoja
Ionyuam 6o3mooicHocme
Hayuumcs: OINCHIBATh
(bI/I?;I/I‘-IeCKI/Ie 1 XUMHUYCCKHE
TIPOIIECCHI, SBJISIOIINECS
YacThI0 KPYroBOpoTa
BEIIIECTB B IIPHPOLIE
45. | Okcugpl yriepoaa Oxcuast yraepona (II) u (IV), ux Hayuamcs, PeryasiTuBHbIE: DopMHUPYIOT yMEHUE

CBOIiCTBa U MMPUMCHCHUC

OIMMCBLIBATH CBOMCTBA
OKCHUIOB yrjiepoaa,
COCTABJISATb YpaBHCHUA

VYHTHIBAIOT MPABUIIO B
IUIAHUPOBAHUH M KOHTPOJIE
croco0a pemeHus

HCII0JIb30BaTh 3HAHUSA B 6LITy
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peakuui,
COOTBeTCTByIOH_II/IX
«IIETIOYKE) MPEBPAICHAH .
HpOBO}II/ITb KaquTBeHHyIO
PEaKIuIo Mo
pacro3HaBaHUIO

ITo3naBareabHbIE:
Ucnone3yrot nouck
HE00X0IUMON MHPOPMAITIH TS
BBITIOJTHEHUS YUCOHBIX 3a/1aHU
C HCTIOJIb30BaHUEM yIeOHOH

JUTPATYPHI

YTIEKHUCIIOTO Ta3a KoMMyHUKATHBHbBIE:
THonyuam eozmodcnocmeo KonTpomupyror neiicTpue
Hay4yumucs: napTHepa
MIPOTHO3HUPOBATH
XUMUYECKHE CBOMCTBA
BEIIIECTB Ha OCHOBE UX
CBOIICTB M CTpOCHHUS
46. | YroJjpHas KUCIOTA U VYronpHas kucnota. Cosu yrojabHOM Hayuamcs: PeryasituBHble: DopMUPYIOT YMEHUS
eé COJM. KHCJIOTHI: KaIBIUT, COJIA, TOTAI, UX JTaBaTh OTIPEICICHUS Pasznuuator cioco6 u pe3yapTaT | HCIOJIB30BATh 3HAHUS B OBITY
YKecTKOCTh BObI U 3HAYCHUE ¥ MIPUPOJIC U )KU3HU YCIOBEKA. MOHSTHUAM OKECTKOCTh JIeHCTBUS
CHOCOBHL & YKecTkoCTh BOIBI M CITOCOOBI €€ YCTpaHEeHHSI. BOJBI» ,0NCHIBATH ITo3HaBaTenbHbIE:
yCTpaHEHHs JdemoncTpanuu: 5 CBOWCTBA YrOJILHOM Bnazgerot o6mum mpuemMom
O06pasisl MIPUPOIHBIX COCAUHEHHH YIIepoa. KHCJIOTBI, COCTaBJIATH peuieHus 3aagay
O0pa3isl BaXHEHIIHNX [T HApOIHOTO YpaBHEHUSI PEaKIHid, KomMyHuKaTHUBHBIE:
X03s1iicTBa KapOOHATOB. COOTBETCTBYIOIINX JloroBapuBaroTCsi 0 COBMECTHOM
JIa6. onbITHI: «IIETIOYKe» MPEBPAIIEHIH , | NEATeTHHOCTM, MPUXOJAT K
38. Ilony4yeHue yroiabHOMW KMCIOTHI M U3YYE€HUE | COCTABIIATH HA3BAHUS 00IIeMy PEIICHUIO
ee cBoiicTB. 39. [lepexon kapOoOHATOB B coJeil yroJibHO! KHCIIOTEI,
TUIPOKapOOHATHI. MPOBOJIUTH KAYCCTBEHHYIO
40. Paznoxxenne rupokapOoOHaTa HATPUS peakiuio Ha KapOoHar -
HOH
Tonyuam eo3moocnocmeo
Hayuumucs:
MIPOTHO3UPOBATH
XUMHUYECKHUE CBOMCTBA
BEIIECTB HA OCHOBE HX
CBOCTB M CTPOCHUS
47. | Kpemuwnit Crpoenne atroMa KpeMHHUS; KPUCTAJUTNIECKAN Hayuwamcs, PeryasituBHbIC: DopMUPYIOT UHTEPECA K
KPEMHHI, €TO CBOWCTBA U MTPUMCHCHHE XapaKTepU30BaTh AJICKBaTHO BOCIIPUHUMAFOT KOHKPETHOMY XHMHUYECKOMY

CTpPOEHHE aToMa KPeMHHSI,
OOBSCHATH 3aBUCIMOCTh
CBOMCTB KPEMHHUSI OT €r0
nojoxenns B [ICXD JI.1.
MeHieneeBa, COCTaBISATh
XUMHUYECKHUE YPAaBHEHHUS,
XapaKTepU3ylole
XUMHYECKHE CBOMCTBA

MPEUIOKEHHUS U OLICHKY
YUHUTENS ¥ OJIHOKJIAaCHUKOB
Ilo3naBatenbHbIe:

Bri6uparot nHanboiee

3P PEKTHBHBIE CITOCOOBI
pelieHus 3a/1a4, KOHTPOIUPYIOT
Y OLICHUBAOT MPOIIECC U
pe3ysbTaT ACATSILHOCTH

JJIEMEHTY, MTOUCK
JIOTIONTHATENBHOW MH(OPMALINH O
HEM.
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KpEMHHUS
THonyuam 6o3mooicHocmp
HAy4umuCcsi: TPaMOTHO
oOpariarbcs ¢ BelleCcTBaMH

KoMmmyHukaTuBHble:
JoroBapuBatorcs o
pactipeneneHiy QYHKIAN 1
poJeil B COBMECTHOM

B IIOBCEJHEBHOH JKU3HU JIeATEIILHOCTH
48. | CoenuHeHus Oxcup kpemuns (IV), ero nmpuponasie Hayuamcs, PeryasiTuBHbIE:
KPEMHUS pasHoBUIHOCTH. CHIMKaThl. 3HaUEHUE OIHCHIBaTh CBOWCTBA VY4YuTHIBaIOT MPaBUIIO B
COEIMHEHUH KPEMHUS B )KUBON M HEXHUBOH OKCHJa KPEMHHS, IUITAHUPOBAHHUHU U KOHTPOJIE
IpUPOJIE. COCTaBJIATh yPaBHEHUS croco6a pemeHus
JdemoncTpanum: peakiui, Io3naBaTebHBIE:
O0pa31bl NPUPOIHBIX COSTUHEHUH KPEMHUSI. COOTBETCTBYIOLIUX Hcnonw3yror nouck
JIab. onbITHI: «UEMoYKe» NpeBpalleHuii . | Heo0XoIuMoi nHdopMannu st
41. TlonmyyeHne KpEMHEBOW KUCIIOTHI 1 MIPOBOANTH KAYECTBCHHYIO | BBITIOJIHCHHUS YUCOHBIX 3a/1aHUH
H3y4eHHE ee CBOICTB peaKIMI0 Ha CHUJIMKAT - C MCHOJIb30BaHUEM y4eOHOI
HOH JIUTPATYPHI
THonyuam eozmodcnocmo KoMmyHukaTuBHble:
HAyuumCsi: Y4YUTHIBAIOT Pa3HbIC MHEHUS H
MPOrHO3UPOBATh CTpeMSATCA K KOOpAUHALUU
XUMHUYECKHUE CBOMCTBA Pa3IUYHbIX IO3ULUHI B
BEIIECTB Ha OCHOBE UX COTPYIHUYECTBE
CBONCTB U CTPOCHHUS
49. | CunukarHas IonsTHE O CUIMKATHON MPOMBIIIIEHHOCTH. Hayuamca: PeryasituBHbIe: DOopMHPYIOT TOHUMAHUE
HPOMBILIIEHHOCTD CrexJ0, IEMEHT, KepaMHUKa. MPAKTUYIECKOMY Paznnyator croco0 u pe3ynbTar | 0COOCHHOCTEH KU3HH U TPy/a B
JdemoHcTpanuu: MIPUMEHEHHIO COEIUHEHUH | IEeHCTBUS YCIOBUSIX HH(POPMATH3ALUH
OO0pasibl CTEeKIa, KepaMHUKH, [IEMEHTA KpEMHHUS Ilo3naBaTeabHbIE: o01ecTBa
Lonyuam eo3mooicnocmo Biragetot o6uiuM npueMom
Hayuumvcs: penieHus 3a1a4d
MIPOrHO3UPOBATh KoMmyHuKaTHBHBIE:
XHMHYECKHE CBOHCTBA JloroBapuBaroTCst 0 COBMECTHON
BEIIECTB HAa OCHOBE UX JIeSITETbHOCTH MO
CBOWCTB M CTPOCHUS PYKOBOACTBOM YUHTEIS
50. | O6o06meHue o Teme Hayuamcs: 0606mars PeryasiTuBHbIE: BhIpaxaror ajekBaTHoe

«Hemeramib»

3HaHHS U MPEJCTABISTh UX
cxeM, TaOJIuil,
Npe3eHTaui

BrocsaT HeoOxoanmeIe
KOPPEKTHBHI B ICHCTBHE TIOCIIE
€ro 3aBEpIICHUS Ha OCHOBE €ro
y4JeTa CIeTaHHbBIX OITHOOK
Ilo3naBatenbHbIe:
CtposT pedeBoe BHICKa3bIBAHNE
B YCTHOW M MUCHMEHHOM (hopme
KoMMmyHuKaTUBHbBIE!
Koppektupyror aeiictBust

MOHNMAaHHE IPUYUH yCIIeXa ’
Heycliexa yaeOHOH AesTeTbHOCTH
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napTHepa

51. | KonTpoabHas
pa6ora Ne3 o Teme
«Hemertamibny

KoHTponp npeaMeTHBIX U MeTanpeIMETHBIX
y4eOHBIX JeHcTBUl 1Mo TeMe «HeMeTrambny

Hayuamcsa: npuMeHsTH
MTOJTyYCHHBIC 3HAHUS U
c(hOopMHpPOBaHHBIC YMEHHUS
JUTA pelIeHus ydeOHBIX
3amaq

PeryasituBHble:
OCYILECTBIISIOT MOIIArOBbIA 1
WUTOTOBBIH KOHTPOJIb O
pe3yabTary
ITo3HaBaTenbHbIE:

CTpPOSIT PeUeBOE BBICKA3bIBAaHHE
B YCTHOH M MMHCBMEHHOW (hopme
KoMmyHukaTuBHble:
YUUTBIBAIOT pa3HbIe MHEHUS U
CTPEMSATHCS K KOOPAUHALNH
pa3JIMUHbIX MO3ULUH B
COTPKYIHHYECTBE

[IposBASIOT OTBETCTBEHHOCTH 32
pe3yaBTATHI

TEMA 4. IPAKTUKYM 2. «CBOMCTBA COEJAHEHUM HEMETAJLJIOB» (3u.)

OO01ecTBEHHO MOJIe3HAs AeATeIbHOCTb:

- Opranu3anus IlIe(i)CTBa MOTHBHUPOBAHHLIX U 3PYAUPOBAHHBIX O6y‘-IaIOHII/IXC$[ HaJ X HEYCHIEBAOIUMHU OJJHOKJIACCHUKAaMU, JatoIIero O6y‘{a}0HII/IMC$I conualibHO 3HAYMMEIN OIIBIT

COTPYIHUYECTBA ¥ B3aMMHOM ITOMOIIH.

HHTe/uIeKTyanbHO — MO3HABATE/ILHAS eATEIbHOCTD!
- MHUITUMPOBAHUE U TOJIEPKKA HCCIEI0BATENbCKOM NesITeNbHOCTH 00yYarOIUXCs B paMKaxX pealn3aliyd UM WHANBUIYAJIbHBIX U TPYIIOBBIX HCCIEI0BATEIBCKUX MMPOEKTOB, YTO JIACT
00y4JaromuMcs BO3MOKHOCTb IPHOOPECTH HABBIK CAMOCTOSITEIEHOTO PELICHUS TEOPETHIECKOH IPOOIeMBl, HABBIK TeHEPHUPOBAHUS 1 0OPMIICHHS COOCTBEHHBIX HICH, HABBIK YBaKHUTEIEHOTO
OTHOIICHUSI K 4y)KHM HJIesiM, 0()OPMIICHHBIM B paboTax Jpyrux MCCleIoBaTellei, HaBbIK TyOJIMYHOTO BBICTYIUICHUS MEPEe ayAMTOpUEi, apryMEeHT UPOBaHHsI U OTCTaMBaHHs CBOCH TOUKH 3pPEHHSI.

52 | IlpakTHyeckast
padora Ne2
Pewenue
9KCIIEPUMEHTAIBHBIX
3aja4 1o TeMe
«Iloarpynna
raJlOre€HOBY

Pemenne skcreprMeHTaIBHBIX 33439 110 TEME
«[Toxrpymnmna rasoreHoB»

Hayuamcs: oGpamatscs ¢
mabopaTOPHBIM
000pyIOBaHUEM H
HarpeBaTeJIbHbIMU
npudopamu B
COOTBETCTBHU C
MPaBUIIAMH TEXHUKU
06€30maCHOCTH, OITUCHIBATh
XAMHUYECKUAN IKCTIEPUMEHT
C TIOMOIIIBIO SI3bIKA XUMUH,
JIeNIaTh BBIBOJIBI 11O
pe3yibTaram
JKCTIEPUMEHTA.

Honyuam 8o3modcHocms
HayyumuCcsi: 0CO3HABATH
HEOOXOIUMOCTH
cobmoaenus npasunTh u
OT st coxpaHeHHS
CBOETO 3JI0POBBSI U
OKPYKAIOIINX

PeryasTuBHbIE:
OCyYIIECTBIIAIOT TTOMIATrOBBIH
KOHTPOJIb 110 PE3yIbTaTy

Ilo3naBatenbHbIe:

IIpoBonsT cpaBHEHUE U
KJIacCH(UKAILHNIO 110 33/IaHHBIM
KPHUTEPHIM
KommyHukaTuBHble:
Haxogsr o0miee perieHue
yaeOHO 3a1aun

OBnazenne HaBbIKAMHA IS
MPaKTHYECKOH JeATeIbHOCTH

53 | IlpakTHyeckasi

Pemenne OKCIICPUMECHTAJIBHBIX 3a/1a4 110 TEMC

Hayuamca: obGpamarscs ¢

PerJ'lﬂTI/lBH])Ie:

YMeI0T ynpasisaTh CBOEH
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padoraNe3

Pemenne
9KCIIEPUMEHTATbHBIX
3a[a4 [0 TEMe
«Toxarpynna
KHCIOPOJa»

«[Tonrpymnma kucopoa»

71a00paTOPHBIM
000pyI0BaHUEM U
HarpeBaTeIbHBIMU
npudopamu B
COOTBETCTBUH C
MIpaBUJIAMH TEXHUKU
0€3011aCHOCTH, OIIMCHIBATH
XAMHYECKNAH SKCIIEPUMEHT
C TMIOMOILBIO S3bIKA XUMUH,
JIeTIaTh BBIBOJIBI 110

OcyIiecTBIAIOT NOMAroBbII
KOHTPOJIb 110 PE3yIbTaTy

ITo3HaBaTeabHBIE:
CTposT pedeBoe BRICKa3bIBAHUE
B YCTHOW M MUChMEHHOMU (hopme

KoMmyHukaTuBHble:
YYuTHIBaIOT pa3HbIC MHEHHS U
CTPEMSATCSI K KOOPAWHAINN

IMO3HABaTCIbHOM JCATCIIBHOCTBIO

pe3yibTaram Pa3JIMUHBIX MO3UIUH B
JKCIIEPUMEHTA. COTPYIHUYECTBE
Ionyuam eo3mooicHocme
Hay4umucs: 0CO3HABATh
HEo0X0JUMOCTb
cobmonenus npaBun b u
OT nnst coxpaHeHus
CBOETO 3[I0pOBbS U
OKPYKAIOIIKX
54 IIpakTHyeckas [MTomyuenne, cobupanue u pacrio3HaBaHNAE Hayuamca: obpamatecsi ¢ | PeryJasiTuBHbIe: OBnaseHre HaBbIKAMU JUTS
paGora Ned rasoB 71a00paTOPHBIM OcCyIecTBIAIOT MOMAroBBIi [IPaKTUYECKOU JESATEILHOCTH
Tlonyuenue, obopynoBaHuEM U KOHTPOJIb 110 PE3YJIBTATy
HarpeBaTeIbHbIMU
cobupaue 1 npubopamu B To3naBaTejbHbIE:
pacrio3HaBaHUEC COOTBETCTBHH C CTposT peueBoe BEICKa3bIBAHUE
ra3oB IIpaBUIaMH TEXHUKH B YCTHOI U IICbMEHHOH (opme

0e30IMaCHOCTH, OIIUCHIBATE
XUMHUYECKUN SKCIIEPUMEHT
C MTOMOIIIBIO A3BIKA XHUMHH,
JenaTh BBIBOJBI 11O
pe3yabTaTaMm
JKCIEPUMEHTA.

Tlonywam eo3moarcnocms
Hayuumuvcs: 0CO3HABATh
HEOOXOIUMOCTh
coOnronenust paBuin b u
OT st coxpaHeHUs
CBOETO 3/I0POBBSI 1
OKPYKaroINX

KommyHukaTusHble:
VY4YUTBIBAIOT pa3HbIe MHEHUS U
CTPEMSATCSI K KOOPIAWHAIINN
pa3NUYHbIX NO3ULIUH B
COTPYIHNYECTBE

Tema 5. Kparkue cBeieHusi 00 OpraHm4ecKux coeJMHeHnsix (44.)

HUrpoBas 1eATEJIbHOCTD:

MIPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (hOPM pabOThI ¢ 00YJAIONTUMUCS :
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WHTEJUICKTYAJbHBIX UT'P, CTUMYJIMPYIONINX TO3HABATEIHLHYI0 MOTHBAIIMIO O0yUJAIONUXCS; TUAAKTHIECKOTO TeaTpa, e MOTYICHHbBIC Ha YPOKE 3HAH U
OOBITPBIBAIOTCSI B T€ATPATBHBIX MOCTAHOBKAX; TUCKYCCHUN, KOTOPBIE JAIOT 00yUYaIOIUMCS BO3MOKHOCTh MPHOOPECTHU OTBIT BEI€HUS KOHCTPYKTUBHOTO JIUAJIOra;
TPYNIOBOM pabOTHI UM padOTHl B Mapax, KOTOPBIC y4aT 00y4Jaronuxcs KOMaHAHON padoTe U B3aMMOACHCTBHIO C JPYTUMHU 00 yJatOIIUMUCS;

HCIIOJIb30BaHNE BOCTIMTATEIBHBIX BO3MOXHOCTEH COJIEpKaHusl y4eOHOTO MpeMeTa Yepe3 JEMOHCTPAIUI0 00YJarOIIUMCS TPUMEPOB OTBETCTBEHHOTO,
TPKIAHCKOTO ITOBEACHHS, TPOSBIICHUS YEJIOBEKOIIO0HS U TOOPOCEPACIHOCTH, Yepe3 OJ00P COOTBETCTBYIOIIMX TEKCTOB JIUISl UTCHUS, 3a/1a4 JIJIsl PEIICHHUS,
MPOOJIEMHBIX CUTYyallui A 0OCYKIEHHS B Kiacce.
HNHTeNIeKTyalbHO — MO3HABATEIbHAS 1eATEJIbHOCTD !
- IPUBJICYCHUE BHUMAHHS 00YJaIOIIUXCS K IICHHOCTHOMY acIeKTy U3y4aeMbIX Ha YpOKaXx sSIBICHUH, OpraHu3aius uxX paboThl ¢ TOTy4aeMol Ha YPOKE COLUAIBHO
3HaYMMOU MH(pOpMAIHel — MHUIIMAPOBAHUE €€ 00CYKICHHSI, BRICKa3bIBaHUS 00YYAIOIIUMICS CBOETO MHEHHS IO €€ TIOBOJY, BRIPAOOTKH CBOETO K HEl
OTHOIIICHUSI.
OO01IecTBEHHO MOJIe3HAs 1eSITeIbHOCTh:

- opranu3anus megdcTBa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00YYaIOIIUXCS

3HAYUMBIN OIIBIT COTPYAHHUYCCTBA U B3aMMHOM ITOMOIITH.

Hal UX HCYCIICBAOIIUMHA OJHOKJIACCHUKAMU, JAKOIICTO O6Y‘IaIOH_II/IMCH CoqHaJIbHO

55. | YrieBomopoms Heopranuyeckue u oprannueckue Xapaxkmepuzosamo

BELLECTBA. YTJIEBOAOPOAbl. MeTaH, 3TaH, 0COOEHHOCTH

[IPOTaH KaK MpeesbHbIe YIIeBOA0POIbIL. cOoCTaBa U CBOMCTB

DTUJIEH U alleTUJICH KaK HEeTpeAeTbHbIC OpraHuveCcKux

(HEHACHITIICHHBIC) YTIICBOAO0POIEI. COCIMHEHHI.

I'openue yriaeBonoponoB. KauecteHHbIE Paznuuams nipenenbHble U

peakuuu Ha HeNpeAebHbIE COEIMHEHUSI. HelpeaenbHbIe

Peakuust nerunpupoBanus JlemoHncTpaunu. YIIEBOI0PO/IBL.

Moaenn MoneKya Hasvieams u 3anucvieamso

MeTaHa, 3TaHa, POIaHa, ITUJICHa U (hopMyIbr

aueruiieHa. BzanumoelicTBue aTuieHa ¢ (MoneKynspHbIE U

OpOMHOI1 BOZIOI M pacTBOPOM IepMaHTaHATa CTPYKTYpPHBIC) BaKHEHIITNX

KaJIus npencraBureneit YB.
Ilpeonazamp KCTIEpUMEHT
10 pacrno3HaBaHUIO
COCIMHEHHMN
HeMpeeIbHOrO CTPOCHUSI.
Habniooams 3a xon0M
XUMHUYECKOTO
IKCIIEPUMEHTA,
OnuUCLIBAMb €r0 U Oelamb
BBIBO/JIbI HA OCHOBE
HaAOIIONEHNI.
Qukcuposams Pe3yabTaThl
JKCIIEPUMEHTA.

56. | Kucnopozaconepxari DTUIIOBBINA CIIHPT, €ro MOJTydYeHne, IpUMeHeHne | Xapaxkmepuzoeamas

HC OPraHn4CCKHUC

n pusnonornyeckoe aeiicreue. TpexaToMHBIH

CITUPTHI KaK

PeryasiTuBHbIe:
1. BeiiBATaTh BEpCUH pEIICHAS

npoOemsl, GOpMyIHPOBATH
TUITIOTE3BI, NPCABOCXUIIATH
KOHEUHBIN pe3yIbTar.

2. OnpenensaTs aeiictBue(s) B
COOTBETCTBUU C y4eOHOU U
MO3HABATENbHOM 3a1aueil,
COCTABJIATh AITOPUTM JAEHCTBUN
B COOTBETCTBHH C y4eOHOH 1
[1I03HABATEIbHOM 3aaue.
Ilo3naBaTeabHbIe:

1. CTpouTh paccyxjaeHue Ha
OCHOBE CPaBHCHUS IIPEIMETOB U
ﬂBHeHHﬁ, BBIJICIIAA TIPU OTOM
0011Ie TPU3HAKH.
2.AHanu3upoBaTh/peIeKCUPOB
aTh OMBIT pa3paboTKU U
peanuzanuu yaeOHOro IpOeKTa.
KoMMyHUKAaTHBHBIE:

1. loroBapuBaThCs O NMpaBUIaxX
U BOTIpOCax AJIsl 00CYKACHUS B
COOTBETCTBUU C TTOCTaBICHHON
nepes rpynmnoit 3agaueil.

2. CobmronaTh HOPMBI
yOJIMYHOM peyr U perjiaMeHT B
MOHOJIOTE M TUCKYCCHH B

JIn4HOCTHBIE:
1. Oco3HaBaTh MOTPEOHOCTH U
TOTOBHOCTbH K CaM000Opa30BaHUIo,
B TOM YHCJIE U B paMKax
CaMOCTOATENBHON JEATENbHOCTU
BHE IIIKOJIBI.
2. [MocreneHHO BBIPAaOATHIBATH
CBOM COOCTBEHHBIE OTBETHI Ha
OCHOBHBIC JKU3HEHHBIE BOTIPOCHI,
KOTOpBIE CTaBUT JTUUHBIN
JKU3HEHHBII OIIBIT.
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57

BeniecTBa. CriupThl

Kucnoponconepsxa
1€ OpraHudecKue
BCIICCTBA.
AJbIernuael.
KapOonossie
KHCJIOTBI.

cnupt raunepuH. KauectBeHHas peaknus Ha
MHOTOAaTOMHBIC CIIUPTHI. YKCyCHaf{,
CTeapuHOBas U

OJIEMHOBAsI KUCJIOTHI - MPEJICTAaBUTEIN
KJ1acca KapOOHOBBIX KHCIOT. JKupel. MpLia.
Hdemoncrpamuu. O0nIMe XMMUIECKUE
CBOMCTBA KUCJIOT HAa IPUMEPE YKCYCHOM
kucnotel. KauecTBeHHas peakiyst Ha
MHOT'OATOMHBIC CIIMPTHI

KHUCIIOPOACOepKaIIne
OpraHuvecKue
COEIMHEHHS.
Knaccuguyuposamo
CIUPTHI IO AaTOMHOCTH.
HassiBath npeacraBuTenei
OJIHO- U

TPEXaTOMHBIX CIIUPTOB U
3aMHUChIBATh UX (HOPMYJIBI.
XapakTepu30BaTh KUCIOTHI
Kak

KHCIOPOACOACpKaIINe
OpraHuveckue
COEIMHEHHS.

Haszvieamo
npeacTaBuTeNnei
npeaeabHbIX U
HeTpeeTbHBIX
KapOOHOBBIX KUCIIOT U
3aMUCBIBATH UX (POPMYJIBL.
XapakTepu3oBaTh KUPbI
KaK CJIOXHBIC SUPHI, a
MBIJIA — KaK COJIM
KapOOHOBBIX KUCIIOT.

COOTBETCTBUHU C
KOMMYHHMKaTUBHOM 3a1a4eil.

58.

AzoTcopepKaniue
OpraHuyecKue
COEIMHEeHUSI.

AmuHorpymnmna. AMUHOKHCIOTHI.
AMHHOYKCYCHas KucnoTa. benku (mpoTenHsl),
nX (QYHKIMU B )KMBBIX OpraHU3Max.
KauectBenns! JlabopaTopHble onbITHI. 42.
KauecTBeHHBIE peakiuy Ha OCNKH € peakIiny
Ha OeJIKu.

Xapaxmepuzosams aMUHBI
Kak CoZepiKalue
AMHHOTPYIIITY
OpraHuyecKue
COCIMHEHUSI.
Xapaxmepuzosams
aMHHOKHCIIOTBI KaK
OpraHnyeckue
amM(pOTEpHBIC COCTUHEHUS,
CHOCOOHBIE K PEaKIUSIM
MIOJIMKOH/ICHCAIIUH.
Onucvlgams TpU
CTPYKTYpBI OCJIKOB U HX
OHOJIOTHYECKYIO POJIb.
Pacnio3znaBats Genku ¢
MTOMOIIBIO

[BETHBIX PEaKIHil.

PeryasitTuBHbI€:

1. OcCyImecTBISITh
MO3HABATEIHHYIO PEQIICKCUIO
B OTHOIIIEHWUH JIEHCTBUH T10
PELICHUIO YUeOHBIX U
[MO3HABATEIbHBIX 33/1aY.
Ilo3naBaTebHbIE:

1. OOBsACHATE SIBICHHUS,
MPOILECCHI, CBS3H U
OTHOIIIEHUSI, BEISIBIIIEMBIE B
XOJI€ UCCIIETOBAHUS.

2. ®opMHUpOBATH YMEHUS
0e30MacHoOro u

3¢ PEKTHBHOTO
HCITOJIE30BAHMS
71a00paTOPHOTO
obopyoBaHUsl.

JINYHOCTHBIE:
1. IlpumeHSTH NOJTY4YEHHBIE
3HaHUS B TIOBCEAHEBHOMN
KHU3HU.
2. ®opMUpOBaTh UHTEPEC K
M3y4aeMbIM 00IACTsIM 3HAHUS
U BUJIaM JEATEIbHOCTH.
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KoMMYHHUKATHBHBIE:

1. YcranaBnuBath u
CPaBHUBATH PA3HBIC TOUKH
3pEHUs, IPESKIEC IeM
MPUHUMATh PEIICHUS U
JlenaTh BEIOOP.

Tema 6. O00011eHMe 3HAHUI 10 XUMHUH 32 KypPC 0CHOBHOI1 K04kl [TlogroroBka k urorosoii arrecrauuu (OI'J) (104.)

OO01IecTBEHHO MOJIe3HAA 1eATeJIbHOCTD:
- opraHu3aius medcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX O0YUaAIOIUXCS HAJ UX HEYCHEBAIOUIMMH OJHOKIACCHUKAMHU, IAIOIIEro 00yJarouMCs COLIUaIbHO
3HAYUMBIN ONBIT COTPYAHUYECTBA U B3AUMHOM MOMOIIIH.
HNHTeNIeKTYaIbHO — MO3HABATEIbLHASN eI TeIbHOCTD.

- MTHULIMMPOBAHUE U TTOJICPIKKA HUCCIIEIOBATEIBCKOM AESITEIIBHOCTA 00YYAIONIUXCS B paMKax peain3allii MU WHIUBUTYAIbHBIX U TPYIIITOBBIX
HCCIIEeIOBATEILCKUX MPOEKTOB, YTO JACT 00YYAIOIIUMCS BOZMOKHOCTh MPUOOPECTH HABBIK CAMOCTOSITEIBHOTO PEIICHUSI TEOPETUIECKOM MPOOIeMbI, HABBIK
reHEepUPOBaHUS 1 0POPMIICHUS COOCTBEHHBIX HJICH, HABBIK YBAKUTEIHLHOTO OTHOIICHHSI K TYKUM UM, OOPMIIEHHBIM B paboTax IPyrux MCCien0BaTemeH,
HaBBIK MyOJIMYHOTO BBICTYIICHUS Tepe]] ayANTOPHEH, apryMEHTUPOBAHUS U OTCTAWBAHUS CBOEH TOUKH 3PCHHUS.

59. | Ilepnoamdaeckmii ITepuonuueckuii 3akoH u Ilepronnueckas Hayuamcs: 06001mars PeryasituBHbIC: [IposBNISIFOT OTBETCTBEHHOCTH 32
3aKOH U CHCTEMa XUMHUYCCKUX IJICMCHTOB HHPOPMAIIHIO TI0 TEME B [TmaHupyrOT CBOM NICHCTBUSA B pe3yabTar
TepuoauyecKas JI. 1. MenneneeBa. ®U3n4eCKuil CMBICI BHUJIE CXEM, BBITIOJIHATH COOTBe\]:CTBI/II/I C MOCTaBJICHHOU
cHCTeMa MOPSIIKOBOTO HOMEpa AJIEMEHTa, HOMEPOB TECTOBBIC 3aJIaHUS 3aaueii U yCIOBHSAMH €€
J1. V. Menzenieena B MepHoJia ¥ TPYIIIHIL. peanuzaiuu

Ilo3HaBaTe/ibHbIE: CTABAT
CBCTC TCOpHH U GOPMYITUPYIOT ETH U
CTpOCHHS aToMa poOIeMBI YpoKa; 0CO3HAHHO U
MPOU3BOJIEHO CTPOSIT B YCTHOU H
MUCHMEHHOM (hopme
KommyHukaTusHble:
Bnanenne MoHonOrMYECKOM U
JIMATIOTHIEeCKOH hopmMamu peun

60. | THUmel XUMUYECKUX Buzbl XuMu4ecKux CBSA3€HM U TUIIBI Hayuamcsa: 0600matp PeryasiTuBHbIE: Nmerot nenoctHoe
CBS3eH M THUIIbI KPUCTAINTUYECKUX PelIeTOK. B3auMocBs3b HHGOPMAIIKIO TI0 TEME B PasnuuaroT crmocob u pe3yabTaT | MHPOBO33pCHUE,
KPUCTATITHYECKHX CTPOCHHS U CBOICTB BEIIECTB BHJIE TAOIHIIBI, BBITOHSITD | JEHCTBUS COOTBETCTBYIOIIEE COBPEMEHHOMY
PELIETOK. TECTOBYIO paboTy Ilo3HaBaTeabHbBIE: YPOBHIO Pa3BUTHUS HAYKH
B3aiMOCBS3h Brnazaerot o6mumM npremMom

petieHus 3amaq
1P ?eH“’I 1 KomMmyHunkaTHBHBIE:
CBOUCTB BCIICCTB Koutponupyror neiictBust
napHepa
61. | Knaccudukanus Knaccugukarysi XUMAYECKUX PEaKIUA O Hayuamcs: 0600marh PeryasituBHble:
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XAMUYECKUX Pa3IMYHBIM ITpHU3HAaKaM (YHCIIO U COCTaB MH)OPMAIHIO 110 TEME B Paznuyaror crioco0 u pe3yibrar
peaxImii 1o pearupyronmx 1 00pa3yrouuXxcs BeIIeCTB; BHJIE CXEM, BBIIOJHATH JICUCTBHS
Pa3IHYHBIM HaJIMYUe TPaHuIlpl paszena ¢as; TECTOBBIE 33JaHUS Ilo3naBaTenbHbIE:
TPU3HAKAM. TeroBoi 3 deKT; n3MeHeHHe cTeneHeit Biragetor oOuimM npreMom
OKHCJICHHUS aTOMOB; HCIIOJIb30BAHUE pemieHus 3ana4d
C KaTaJn3aTopa; HallpaBJIeHHUE POTEKAHMS). KoMMmyHHuKaTHBHBIE:
KopocThb CKOPOCTh XUMHYECKHUX PEAKIUN U (PaKTOPEI, JloroBapuBaroTCsi 0 COBMECTHOM
XHMqufKHX BIIUSIOIIME HA HEe JIeSITEbHOCTH MO
peaKinu PYKOBOJICTBOM YUHTEJISI
62. | Juccormarys DIEeKTPOIUTHIECKAs TUCCOLIUAIINS KUCITIOT Xapaxmepuzogams o01INe
3JIEKTPOJIUTOB B OCHOBaHMH, cosell. NoHHBIE ypaBHEHUSI. CBOIICTBA KUCIIOT
BOJIHBIX PACTBOpAX. VYcnoBust IPOTEKaHUs HOHHBIX YPABHEHUH 110 OCHOBAaHUM, COJIEH B CBETE
Hounble ypaBHEHUS KoHla T4,
Apzymenmuposams
BO3MOKHOCTH IIPOTCKAHUS
XUMHUYECKHX PEeaKii Ipu
OTIPEICTICHHBIX yCIOBHSIX.
63 | OKUCIUTENBHO- IToHsITHE OKUCIICHNE U BOCCTAHOBIICHHE, 3HaTH/TIOHNMATh PeryssiTuBHBIE:
BOCCTAHOBUTEIBHBIE OKHUCIIUTENN U BOCCTAHOBUTEIH, ONPEEIECHUE - XMMHYECKHE MOHATHUS: Paznuyaror crioco0 u pe3yipraT
peaxiyu (OBP). CTETIEHU OKHUCIICHUS 3JIEMECHTOB. OKHUCIIUTEIND U JiercTBUs
BOCCTaHOBHTEITb, ITo3HaBaTenbHbIE:
OKHUCJIEHHUE U Bragetor oOuimM npreMom
BOCCTaHOBJICHHE. pemieHus 3ana4d
- OIPEAETATh: CTENEeHb KoMMyHHKATHBHBIE:
OKHCJICHUS 3JIEMEHTA B Kontponupytot neiictus
COEIMHEHUU, TUI napTHepa
XUMHUUYECKON PEAKIUU 110
N3MEHEHHIO CTEIICHU
OKHUCJICHHUS] XUMUYECKHUX
3JIEMEHTOB.
64 KﬂaCCI/I(bI/IKaLII/IH [IpocTeie u cnoxHbIe BeniecTBa. MeTabl U Hayuamca: 0600marp [IposBustoT
U CBOICTRA HEeMeTaJUIbl , cOCTaB, Kiaccudukanus. Oomue WH(OPMAIHMIO 110 TEME B J0OpOXKENTATENEHOCTh,0T3BIBYUNBOC
HEOPraHHYCCKHX XAMHYECKHE CBOIICTBA OKCHUIOB M THAPOKCHIIOB | BHJIE CXEM, BBIIOIHATH Th, KaK IOHIMaHHE YYBCTB
BEIIECTB (ocHOBaHUI1, KUCTIOT, aM(POTEPHBIX TECTOBYIO padoTy. JpYTUXIIIOAEH U CONEPEKUBAHHE
THIPOKCHAOB), cOH B cBeTe TO/] Hayuamca: o0600marp M
MHOPMAIHIO 110 TEME B
BHJIE CXEM, BBIIIOJHATH
TECTOBYIO paboTy
65. | Tpenunr- Tpenunr-tecruposanue no sapuantam I'MA Buinonuamo TeCThI B PeryasituBHbIe: BeIpaxaror agexkBaTtHoe
-66 | TecTpoBaHHUeE MO MPOILLIBIX JET U IEMOBEPCUU ¢dopmare OI'D 3a Kypc Paznnyator crnoco6 u pe3ynbTar | NOHUMAaHHE NPUYUH ycrieXa 1
BapuanTam T A OCHOBHOM IIKOJIBL. IEUCTBUS Heycrexa y4eOHO! AeSTeIbHOCTH
ANIeKBaTHO oyeHusamy IloznaBatenbHbIe:

MMPpOIIJIBIX JIET U

CBOM 3HAaHHUJ 3a KypC

Brnazgerot o6mumM npremMom
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JEMOBEPCUH

OCHOBHOM ILIKOJIBI.
ApryMEeHTHPOBAHO
8b10UpPAMb BOZMOXHOCTh
caaun OI'D o xumuu.
Ilpoeyuposamy
COOCTBEHHYO
00pa30oBaTeNbHYIO
TPAEKTOPHUIO MO U3YUEHUIO
XMMMH B CpEIHEH LIKOJIE.

peleHus 3ana4
KoMMyHuKaTHBHBIE:
Kontponupytot nefictus
napTHepa
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