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IHosicHUTEIbHAA 3aIIHCKA
Pabouass mporpamma mo mpeameTy «XuMHs» 00s3aTebHOM MPEIMETHOM
obnactu «EctectBenHoHayuHble mpeaMeTsl» st OOO pa3paboTaHa Ha OCHOBE
HOPMATHBHBIX JOKYMEHTOB:
o ®3 or 29.12.2012 273-®3 «0O6 ob6pa3oBanuun B Poccuiickoit

denepaunm»

e [Ipuka3 MunucrepctBa nmpocsemieHus Poccurickoin @enepanuu Ot
31.05.2021 Ne 287 «O0 yTBepxkaeHnn (heaepasbHOr0 TOCyIapCTBEHHOTO
00pa30BaTENBHOTO CTAaHAAPTa OCHOBHOTO OOIIEro 00pa3oBaHUD)
(3apeructpuposan 05.07.2021 Ne 64101)

e [Ipuxa3 MunucrepctBa npocsenienust Poccniickon @enepanun Ne 568
ot 18.07.2022 “O BHeceHnU U3MeHEHUH B deiepaibHbIN
roCyJ1apCTBEHHbIN 00pa30BaTEIbHBIA CTAHIAPT OCHOBHOT'O OOIIETO
obOpazoBanusa’ (3apeructpupoat 17.08.2022 Ne 69675)

e [Ipuxa3 MunucrepcrBa npocsenienust Poceuiickon denepannn ot
18.05.2023 Ne 370 “O6 yTBepxaeHuu deaepanibHol 00pa3oBaTeIbHOM
IporpaMMbl OCHOBHOI'O 001Iero 00pa3oBanus’ (3aperucTpupoBaH
12.07.2023)

e [locraHoBieHne [TTaBHOIO TrOCYJapCTBEHHOIO CAaHUTApHOIO Bpaya
Poccuiickoii ®enepauuun ot 28 centabps 2020 r. Ne 28 «O6
YTBEPKACHUU CanlluH 2.4.2.3648-20
«CaHUTApHOIMUAEMHUOJIOTHYECKHE  TpeOOBaHUS K  OpraHu3aluu
BOCIHUTAHUA U 00yUYEHUs, OTJbIXa U 03JJ0OPOBIICHUS AETEN U MOJIOACKI;

e VYcras MAOY JIUT (28.07.2023r)

NH(GOPMALMOHHO-METOANYECKUX MATEPUAJIOB:

1. ITpumepnas mporpaMma 1o XUMHH 715 8-9 KIaccoB;

2. Astopckas padouas nporpamma O.C. I'abpuensina, U.I'. Octpoymosa, C. A.

CnankoBa
ean kypca

Heasimu peasm3zanum paboyeil mporpaMMel

— ofecrieyeHHe  IUIAHUPYEMbIX  Pe3yJIbTATOB 10  JIOCTHKEHUIO
BBIITYCKHIUKOM OCHOBHOM IITKOJIBI 1I€JI€BBIX YCTAHOBOK, 3HAHWH, YMEHUI, HABBIKOB,
KOMIIETCHIIMA W KOMIIETEHTHOCTEH, OMpEeAeNIeMbIX JTUYHOCTHBIMU, CEMEHHBIMH,
OOIIIECTBEHHBIMH, TOCYJaPCTBCHHBIMU TMOTPEOHOCTIMH H  BO3MOXKHOCTSIMH
OoOy4arolerocss  CpelHero  IMIKOJIbHOTO  BO3pacTa,  MHAMBHUIYaJbHBIMU
OCOOCHHOCTSIMH €T0 Pa3BUTHUS U COCTOSIHUSI 310POBbSI;

— CTAHOBJIEHHe W Ppa3BUTHE JHMYHOCTH B €€ WHAMBUIYAJIbHOCTH,
CaMOOBITHOCTH, YHUKAJIbHOCTH, HETOBTOPUMOCTH.
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Ha »5To0il cTymeHu COBEpIICHCTBYIOTCS NPUOOPETEHHbIE paHee 3HaHUf,
HABbIKU, YMEHUS, YBEJIMUUBACTCA OOBEM ......

OBHIAA XAPAKTEPUCTUKA KYPCA

B nmaHHOM mnporpamMme npeaycMaTpUBAaeTCs JajbHEWIIEE pa3BUTHE BCEX
OCHOBHBIX BHJIOB JCSATEIBHOCTH O0y4YaeMbIX, KOTOpbIe OBbUIM MpEACTaBICHBI B
paboueii mporpamme s 2-7 kiaccoB. OmHaKo coaepkaHue padoyeil mporpaMmsl
OCHOBHOTI'0 00111ero 00pa3oBaHMsl UMEET CBOM OCOOEHHOCTH, 00YCIOBIEHHbIE, BO-
NEPBBIX, 33Ja4aMM Pa3BUTHUS, BOCIUTAHUS U OOyYEHHUs YyYallMXCs, 3aJaHHBIMU
COLIMAJIbHBIMU TPEOOBAHMSMHM K YPOBHIO DAa3BUTUS MX JIMYHOCTHBIX H
[O3HABATEJIbHBIX KA4yeCTB; BO-BTOPBIX, IPEIMETHBIM COJECPXKAHUEM CHUCTEMBI
o01ero CpEIHETO o0Opa3oBaHUs; B-TPETHUX, BO3PaCTHBIMU
CUX0(U3HOIOTMUECKUMU OCOOEHHOCTIMU 00yYaeMBbIX.

OIIMCAHUE MECTA KYPCA B YYEBHOM IVIAHE

Pabouas mporpamma siBisieTCS TOKYMEHTOM, 0O€CeUnBaOUMM OBJIaJICHHE
y4YaluMHucs 00A3aTeNbHBIM MUHUMYMOM IO MNpeaMery, ycTaHoBieHHbIM PI'OC
OOO, uHTErpaTBHO BCTPaWBaeTCs B pabOUyI0 MpOrpaMmy JULEs B MPEIMETHOU
obnactu «EcTecTBEeHHO-HAay4HbIE NPEIMEThI»  JAaeT pacHpelesieHue y4eOHBIX
4acoB 10 KPYIHBIM pa3JiejaM Kypca; ONpEeAeIsieT NPEAMETHOE COJIEPKAHUE PEUH,
Ha KOTOPOM IMPOBOAUTCS OOydeHHe; Mpeanojaraer TMOKOCTh TEMaTH4YEeCKOro
IUTAHUPOBAHUS, HAJMYUE PE3EPBOB B crocobax oOydeHuss BO U30ekKaHHUE
NEpPErpy3KH yqalluxcs; HaTMYue IUarHoCTHYECKOTr0 HHCTPYMEHTAPHSL.

B cooTrBercTBUM C y4yeOHBIM IJIAHOM Ha HM3yYE€HUE XMMHHM B OCHOBHOM
HIKOJIE OTBOAMTCS 2 dYaca B Henemto. OOmiee KOJMYECTBO Y4YEOHBIX YacoB
coctaBisieT 138, 4yTo Ma€T BO3MOXKHOCTH yYalIMMCSl 0 OKOHYAHUU OCHOBHOM
IIKOJIBI JOCTUYB TPEOYyEeMbIX PE3yJIbTaTOB.

KonudecTBo yacoB no yueOHOMY IJIaHY:

& Kiacc 9 xiacc
B I'OJ 68 daca 68 4gacoB
B HEJIEITIO 2 dYaca 2 yaca

OO0pa3zoBaTeIbHOE YUPEKIECHNUE OCYIIECTBISACT BHIOOP (OpM OpraHu3aluu
yueOHO-TI03HABATEIbHON JESTENbHOCTH, a TaK)Ke PEXXUM Y4eOHOM M BHEyueOHOU
JESITEIIBHOCTH.

Jusa  peanuzauuMyd — MHAMBUIYaJbHBIX  NOTPEOHOCTEM  ydamuxcs
00pa30BaTeNbHOE YUPEKIECHUE MOXKET YBEIWYUTHh KOJMUYECTBO Y4YEOHBIX 4YacoB,
BBECTH JOMOJIHUTENbHbBIE YdeOHbIe KYPChI, a TaK)ke pad0oTy BO BHEYPOUHOE BpEMSI.

JIMUHOCTHBIE, METANIPEJMETHBIE U IPEAMETHBIE
PE3YJIBTATDBI
8 kiace



IIpeaMeTHbIE pe3yabTaThl
Yuenuk 8 knacca nayuumcea:
® XapaKTepW30BaTh OCHOBHBICE  METOABI  TO3HAHUA:  HAOJIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT;

® ONUCHIBATHL CBOMCTBAa TBEPABIX, JKUIKHX, Ta3000pa3HBIX BEIIECTB,
BBIJICIISISL UX CYIIECTBEHHBIE IPU3HAKH;

® pPaCKpbIBATb CMBICJI OCHOBHBIX XUMHWYCCKHUX MTOHSTUI «aToM»,
«MOJICKYJIa», «XAMMYECKUMN QJICMCHT», «IIPOCTOC BCHICCTBO», «CJIOKHOC
BCHICCTBO», «BAJICHTHOCTbL», «XHMHYCCKAA pPCaKOus», HCIOJIb3ysl 3HAKOBYIO
CUCTCMY XUMUHU,

¢ pPaCKpbIBATb CMBICJII 3dKOHOB COXPAaHCHHA MACChl BCIICCTB, IOCTOAHCTBA
cocCTaBa, aTOMHO-MOHeKYHHpHOﬁ TCOPHH,

® pa3nIMyaTh XUMUYECKUE U (PU3UUECKUE SABIICHUS;

® Ha3bIBaTh XUMUYECKHE JIEMEHTHI;

® OIpEAEATh COCTAB BELIECTB M0 UX (popmynam;

® ONpENENATh BAIGHTHOCTh aTOMA 3JIEMEHTA B COCIMHEHHUSIX;

® ONpeNeNsATh TUIl XMMHUYECKUX PEaKIIMii;

® Ha3bIBaTh MPU3HAKU U YCIOBUA MPOTEKAHUS XUMUYECKUX PEAKIUN;

® BLBIABJIATH IIPU3HAKH, CBHUACTCILCTBYIOIMIHC O IIPOTCKAHHNHN XUMMYECKOU
pCaKru IIPH BBIIMIOJHCHUHN XUMHWYCCKOI'O OIIbITA,

® COCTaBJIATH (HOPMYJIbI OMHAPHBIX COCTUHEHUM;

® COCTaBJIATH YPABHCHHA XUMHUYCCKHUX pCaKHHﬁ;

coOr01aTh IIpaBuiIa 0e30MacHoi paboThl PU MPOBEICHUU OTIBITOB;
® [10JIb30BaTHCA JAOOPATOPHBIM 000PYAOBAaHUEM U MOCYAOM;

® BBIYUCIATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAaCChI
BEILIECTB;

® BBIYUCISITH MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIeMEHTa 1o (opmyse
COCTUHCHMS,

® BBLIYUCIIATH KOJHMYECTBO, OOBEM WM MacCy BEIECTBA IO KOJIUYECTBY,
00BeMy, Macce peareHTOB WM MPOYKTOB PEaKLUH;

® XapakTepu3oBaTh (PU3NUECKHE ¢ XUMHUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB: KUCJIOPO/Ia U BOJIOPO/IA;



® [0JIy4aTh, COOMPATH KUCIOPO. U BOJIOPO;

® paclo3HaBaTh OMNBITHBIM MYTEM Ta3000pa3HbIC BEIIECTBA: KHUCIOPO,
BOJIOPO/T;

® DPACKpPbIBATH CMBICJI 3dKOHA ABoranpo;

® PACKpPBIBATh CMBICI MOHSTUN «TETIOBOM 3()PPEKT peakium», «MOISIPHBIHI
00BeEMY;

® XAapaKTCpU30BATH (1)I/IBI/I"ICCKI/I€ 1 XMMHUYECKHE CBOKMCTBA BOJBI,
® PACKPLIBATH CMBICII IIOHATUA «KPACTBOP»,
® BBIYHUCIETH MAaCCOBYIO JOJIO PAaCTBOPCHHOI'O BCIICCTBA B PACTBOPC,

® IMPUTOTOBJIATH  PAacTBOPBl €  ONPENEICHHOW  MAacCOBOM  JTOJEHN
pPacTBOPEHHOI'O BELIECTBA,

® Ha3bIBATh COCAMHCHUA N3YUYCHHBIX KJIACCOB HCOPIraHNYCCKUX BCIIICCTB,

® XapakTepu3oBaTh (UBUYECKHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX BEILIECTB: OKCUJIOB, KACJIOT, OCHOBAHUM, COJIEH;

® ONpPENCNIATh NPUHALIEKHOCTh BEIIECTB K OMNPEIACICHHOMY KJAcCy
COCJIMHCHUM;

® COCTaBJIATH (HOPMYJIBI HEOPTAHUYECKUX COSTUHEHUN U3YYEHHBIX KJIACCOB;

¢ IIPOBOIUTDH OIIBITHI, IIOATBCPKAAIOIMNEC XUMHUYCCKHC CBOMCTBA HN3YUYCHHBIX
KJIaCCOB HCOPTaHNYCCKUX BCIICCTB,

® pAcCIIO3HaBaTb OIBITHBIM IIYTEM pPAaCTBOPbLI KHCIIOT H menoqeﬁ I10
HN3MCHCHUIO OKPACKHU MHAHUKATOpPA,

® XapaKTepU30BaTh B3aUMOCBA3b MEXKAY KJIacCaMM HEOPTraHUYECKUX
COCIUHECHUM,

e packpsiBaTh cMmbIch [lepuoanueckoro 3axkona .M. Menneneena;

® OOBSICHATH (PUBMUECKHI CMBICT AaTOMHOTO (TOPSIKOBOTO) HOMEpa
XUMHUYECKOTO AJIEMEHTa, HOMEPOB TPYIIbl U TIEPHO/Ia B MIEPUOIUUCCKON CUCTEME
JI.. MeHpeneena;

e OOBSICHATH 3aKOHOMCPHOCTH HU3MCHCHHA CTPOCHHA aTOMOB, CBOMCTB
9JICMCHTOB B IIPCACIIax MaJIbIX IMICPUOJOB U I''TABHBIX IMOATPYIIII;



® XapaKTEepU30BaThb XMMHUECKHUE DJEMEHTHI (OT BOAOPOAA A0 KalbliUs) HA
OCHOBE UX MOJIOKeHHa B mnepuoanudeckon cucreme J[I.M. Menneneesa wu
0COOEHHOCTEH CTPOCHHS MX aTOMOB;

® COCTaBJISITh CXEMbl CTPOCHUA aTOMOB TMepBbiXx 20  3JIE€MEHTOB
nepuoguueckou cucremsl JI.1. Menneneesa;

® pPaCKpbIBATb CMBICJI TIOHSITHUI: «XHUMHYCCKasd CBA3b»,
«IJICKTPOOTPHULATCIIBHOCTD),

® XapaKTepH30BaTh 3aBHCUMOCTh (DM3MUECKHX CBOWCTB BEIIECTB OT THUIA
KPUCTAUINYECKOW PEIIETKH;

® OIIPCACIIATb BUJ XUMHUYECKOM CBSI3U B HCOPraHN4YCCKUX COCANHCHUAX

e n300pakaTb CXEMbl CTPOCHHUS MOJIEKYJ BEHIECTB, OOpa30BaHHBIX
Pa3HBIMM BHJIaMU XUMHYECKUX CBSI3EH;

¢ pPaCKpbIBaAThb CMBICJI MOHSITHHI «HMOH», «KaTHOH», «aHHUOH»,
«QJICKTPOJUTLID», CHCIJICKTPOJIIHUTED?, CQJICKTPOJIUTHUCCKAA Aucconuanusy,
«OKHCJIHNTCIIb», «CTCIICHDb OKHUCJICHUA» «BOCCTAHOBHTCIIb», «OKHCJICHUC»,
«BOCCTAHOBJICHHC),

® OIIPCACIIATH CTCIICHb OKHUCJIICHUA aTOMa 3JICMCHTA B COCAMHCHN U,
® DPACKpPLIBATb CMBICII TCOPHUHA 3J'ICKTpOJ'IPITH‘I€CKOI>i JUucconuralmnm,

® COCTaBJISITh YPABHEHMUS DJICKTPOJUTUUECKOW JUCCOLMAIUM  KHUCIIOT,
1LI€JI04YEH, COJICH;

® OOBSACHATH CYIIHOCTH IIPOIECCa JJICKTPOJUTHYECCKON JHCCOIMAINA M
peaKIuii HOHHOTO 0OMEHa;

® COCTaBJATh TIOJHBIE M COKpAICHHbIC HWOHHBIC YpPaBHEHHUS PEAKITUU
oOMeHa;

¢ OIIPCACTIATH BO3MOXKXHOCTD IIPOTCKAHNA peaKuHﬁ HOHHOTI'O 06M€Ha;

® MPOBOAUTH  PEAKLIMHM, MOATBEPKIAIOIIME  KAYECTBCHHBIM  COCTaB
pPAa3JIUYHBIX BEILIECTB;

® OIIPCACTIATb OKHUCIIUTCIIb U BOCCTAHOBUTCIIb,
® COCTaBJIATH YPAaBHCHHA OKHUCINTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;
® Ha3bIBAaTh q)aKTOpBI, BJIMAIOIIME HA CKOPOCTDH XUMHUYECKOMU PCaKInu;

L4 KJIaCCI/I(bI/ILII/IPOBaTB XUMHUYCCKUC PCAKIIUU I10 PA3JIMIHBIM IIPHU3HAKAM,



® XapaKTepU30BaTh B3aUMOCBSI3b MEXKIYy COCTaBOM, CTPOCHHUEM U
CBOMCTBAMH HEMETAJLJIOB;

® IIPOBOJMTH ONBITHI IO IMOJIYICHHUIO, COOMPAHUIO U N3YICHHIO XUMHYCCKUX
CBOMCTB ra3000pa3HBIX BEIIECTB: YIICKUCIIONO ra3a, aMMHaKa,

® pPAacCIIO3HABAThb OIIBITHBIM ITYTCM F3.3006pa3HI>I€ BCIICCTBA: yrHeKI/ICHBIﬁ
ra3 1 aMMmuak,

® XAapaKTCpU30BaATb B3dAUMOCBA3bL MCKAY COCTABOM, CTPOCHUCM HU
CBOMCTBaMU MCTAJJIOB,

¢ HAa3bIBATb OPraHUYCCKHEC BCHICCTBA 110 UX (I)OpMyJ'ICZ MEC€TaH, dTaH, DTHJICH,
MCTAHOJI, 3TaHOJI, TIJHMHOCPHH, YKCyCHas KHCIJIOTA, AMHWHOYKCYCHas KHCJIOTA,
CTCaprHOBAA KHUCJIOTA, OJICMHOBAA KHCJIOTA, I''IFOKO34,

¢ OIOCHHMBATDH BIMAHUC XHUMHUYCCKOI'O 3aIpA3HCHHUA OKpY)KaIOHIGﬁ CpCabl Ha
OpraHu3M YCJIOBCKaA,

¢ I'paMOTHO 06paH_[aTI>C$I C BCIICCTBAMHU B HOBC@HHGBHOP'I KHN3HHU

® OmpenensATh  BO3MOXKHOCTb  IIPOTEKAHHMS  PEAKIUM  HEKOTOPBIX
IIPEICTABUTEIICH OPraHUYECKUX BEILECTB C KUCIOPOAOM, BOAOPOIOM, METAIIIIAMU,
OCHOBAHHUSMHU, TAIIOTEHAMH.

Yuenuk 8 knacca noJiyuum 603 MOMHCHOCHMb HAyiYuUmscCi.

® gbl08UAMDb U npoeepimb IKCNEPUMEHMAIbHO 2unoniesbl 0 XUMUUYECKUX
CcBOUCMBAX geulecne Ha OCHoese Uux cocmaeda U CnpoeHusd, ux cnocobrocmu
ecmynams 6 Xumudeckue peaxkyuu, o0 xapakmepe u npodykmax Pa3iudHblx
xuMuquKuxpeaKuuﬁ;

® Xapaxkmepuszoeambs eeujecmedad no cocmaey, CmpoOeHUuo u C6’012CW1861M,
ycmaraeiaueamos I’lpu’luHHO'CJleaCWIBQHHble C643U MBDfC()y OAHHBIMU
xapaxkniepucmuxkamu eeugecmaed,

® cocmaeiiimb  MOJAEKYJAIPpHble U NOJIHble  UOHHblE  YPABHEHUA  NOo
COKpAUW€HHbIM UORHbIM YDABHERUAM,

® 7IPOCHO3UPOBANb CnocobHoCmb geulecmea nNpPoAGJiAntb OKUCIUMEIbHblE
Ul 80CCMAHOBUMENIbHbIE CEOUCMBA C yueniom cmenenell OKUC/IeHUs IIEMEHMOE,
6)(?0021/{41/[)(? 6 e2o cocmas,

® cocmaeiiinlob ypaeHeHUA peakuuﬁ, coomeemcmeyrouiux
nocne0o8amelbHoCmu npeepaweHuu” HeopeaHU4YeCcKux eeuiecne pasiudHsblx
Kiaccoe,

® gviOBUcaAMb U npoeepintb IKCNEPUMEHMAJIbHO cUnNome3svl 0 pe3yibmanax
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8030eliCmaus pas3iudrnsvlx qbakmopoe HaA U3MeHeHUue CcKopocmu XUMUYECKOU
peaxkyuu,

® UCNnoNbL306aMb NPUOOPEmenHble 3HAHUA O IKOIOSUYECKU SPAMOMHO20
Nn0BeOeHUsl 8 OKpYHcalowel cpeoe;

® UCNnoJjib306AMb l’lpu06p€m€HHbl€ Kiro4eesovle KomnemeHyuu npu
6bINOJIHEHUU NPOEeKmos U y'{€6HO'MCCJZ€aOBClm€JZbCKMX 3a0ay  no U3syuyeHuro
C601/7CI’}16, cnoco6os NOJy4YeHUuA U pacno3HasaHusl eeuiecmse,

® 00BEKMUBHO oyerueanlob qubopmauuio 0 eeuyyecmeax U XumMudecKux
npoyeccax,

® Kpumuuecku omHocumbcsi K NCeBOOHAYUHOU ungopmayuu,
He00bpoCco8eCcmMHOI peKiame 8 CPpeoCm8ax Macco8ol UHpopmayuu;

® OCOo3HAaeamsv 3HA4YeHUue meopemudecKux SHAHUU NO  XUMUU  ONs
npakmuqec;cod oesmenbHoCmu yeioeeka,

® C030a8amv MOOeNU U CXeMbl Ol peueHus Y4eOHbiX U NO3HABAMENbHbIX
3a0ay, NOHUMAMb HEOOXO0OUMOCMb COONI00eHUsT NPEONUCAHUL, NPeodzaemvix 8
UHCMPYKYUSX NO UCNOTIb30BAHUIO 1eKAPCME, CPeOCmE ObIMOBOU XUMUU U Op.

MeTanpeaMeTHbIe Pe3yJbTaThl

Yuenuxk 8 knacca nayuumcsa:

PerysnyTuBHble yHUBepcaibHbIe Y4eOHbIE 1eiCTBUSA

* [ICJICTIONIAaTaHUI0, BKJIIOYAsl IMOCTAHOBKY HOBBIX II€JICH, NMpeoOpa3oBaHKE
MPAKTUYECKOM 3a/1a4i B O3HABATEIIBHYIO;

* CAMOCTOSITEILHO AHAJIM3UPOBATH YCJIOBUS JOCTHXKEHUS 1€ Ha OCHOBE
y4u€Ta BBIJICJICHHBIX YYMUTEJIEM OPUEHTUPOB JIEUCTBHMSA B HOBOM Yy4eOHOM
Martepuare;

* IUIAHUPOBATH MyTH JOCTHXKCHUS LIETIeH;

* YCTaHABJIMBATH IIEJICBbIC TPUOPUTETHI;

* YMETh CAMOCTOSITEJIbHO KOHTPOJIMPOBATH CBOE BpeMsl M YIIPABIISITh UM;

* MPUHUMATH PEIICHUS B TPOOJIEMHOM CUTyaIluu HAa OCHOBE MTEPETOBOPOB;

* OCYUIECTBIIATh KOHCTAaTUPYIOUIMKA W MPEABOCXMINAOIIUNA KOHTPOJIb 10
pe3ynbTaTy M MO CHoco0y JeHCTBUS; AaKTyalbHBIH KOHTPOJIh HAa YpPOBHE
MPOM3BOJILHOTO BHUMAHMS;

* aJICKBAaTHO CaMOCTOSITEJIbHO OIIEHUBATh IPABUILHOCTh BBIMOJHEHUS
JNEeUCTBUS M BHOCHTH HEOOXOJIHWMBIC KOPPEKTHBHI B HMCIIOJHCHHE KaK B KOHIIC
NEeUCTBUS, TaK U 1O X0y €ro peaju3aluu;

* OCHOBaM TIPOTHO3UPOBAHMS KaK TMPEIBUACHUS OYIyIIUX COOBITHH W
pa3BUTHS TIpolLIecca.

KoMMyHuKaTHBHBIE YHHBEpPCcAIbHbIE y4eOHbIE el CTBUSA




* YYUTHIBATh pPa3Hble MHEHHS M CTPEMUTHCS K KOOPJMHALMU Pa3TUUYHBIX
MO3UIINNA B COTPYTHUYIECCTBE;

* popmynrpoBaTh COOCTBEHHOE MHEHHE U TO3UIIHI0, apTyMEHTUPOBATH U
KOOPJIMHUPOBATH €€ C MO3HIHSIMU MapTHEPOB B COTPYAHUUECTBE MPU BHIPAOOTKE
OOIIEro pelIeHrs B COBMECTHOM €ATEIbHOCTH;

* YCTAHABIIMBAaTh W CPAaBHWBATh pa3HbIE TOYKH 3PEHUS, NPEKIE HYeM
MPUHUMATh PEIICHUS U JeIaTh BHIOOD;

* APTYMEHTHPOBATh CBOIO TOYKY 3pPCHHsI, CIOPUTh M OTCTAaMBaTh CBOIO
MO3UIIMIO HE BPAXKJICOHBIM JIJIs1 ONIIMOHEHTOB 00pazoM;

*337laBaTh BOMNPOCHI, HEOOXOJWUMBIEC [Jisi OpraHU3alMK COOCTBEHHOMU
JESATEIbHOCTH U COTPYAHUYECTBA C MMAPTHEPOM;

* OCYIIECTBJIATh B3aUMHBIA KOHTPOJIb U OKa3blBaTh B COTPYIHUYECTBE
HEOOXOMMYIO B3aUMOIIOMOIIIb;

* aJICKBATHO MCIOJB30BAaTh peYb MJIs1 TUIAHUPOBAHUSI U PETYJISIUUA CBOEH
TeSITEIbHOCTH;

* aJICKBaTHO HCIIOJIb30BaTh PEYEBBIC CPEACTBA MJISI PEIICHUS Pa3IUIHBIX
KOMMYHUKATHBHBIX 3a]lad; BJIQJCTh YCTHOM M THCBMEHHOW pPEYbI0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BhICKa3bIBAHHE,

* OPraHU30BBIBATh U IJIAHUPOBATH YIEOHOE COTPYAHHUECTBO C YUUTEIEM H
CBEPCTHUKAMH, ONpPEHCNATh Iedd W  (YHKOUA  YIaCTHUKOB, CIIOCOOBI
B3aMMOJICUCTBUS; TUTAHUPOBATH 00IIIUE CITIOCOOBI pabOTHI;

* OCYIIECTBJIATh KOHTPOJIb, KOPPEKIIUIO, OIICHKY JEHCTBUI MapTHEPA, YMETh
yOeXK/1aTh;

* paboTarh B TpymIe — yCTaHaBIUBaTh pabouue oTHoIeHUs, Y(h(PEeKTUBHO
COTPYIHHUYATH U CITIOCOOCTBOBATH MPOAYKTHBHOM KOOTEpaIMN; UHTETPUPOBATHCS B
Ipynny CBEPCTHUKOB M CTPOUTHh MPOAYKTUBHOE  B3aUMOJICHCTBHE  CO
CBEPCTHUKAMHU U B3POCIBIMH;

* OCHOBaM KOMMYHHUKATHBHOU pediiekcuu;

* MCIIOJIb30BaTh a/ICKBATHBIC SI3BIKOBBIE CPEICTBA ISl OTOOPaKEHUS CBOMX
YyBCTB, MbICJICH, MOTUBOB U TOTPEOHOCTEN;

* oToOpaxaTh B peuu (omnrcaHue, OOBICHEHUE) COACPKAHUE COBEPIIAEMBIX
JNeUcTBUN Kak B (opMe TPOMKOW COLMAIM3UPOBAHHOM peur, Tak U B (opme
BHYTPEHHEU pEUH.

Ilo3naBaTe/ibHbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

* OCHOBaM peain3aIiui MPOEeKTHO-UCCIIEA0BATEILCKON IEATETbHOCTH;

* MPOBONTH HAOIOIEHNE U HKCIIEPUMEHT 1101 PYKOBOJICTBOM YUUTEJIS;

* OCYIIECTBJIATh PACIIMPEHHBIM TOWCK HWH(OpPMAIMKM C MCIOJIb30BAaHUEM
pecypcoB 6ubnmotex u uTepHeTa,

* CO3/1aBaTh M MPE0OPA30BBIBATH MOJIEIH M CXEMBI JIJIsl PEIICHUS 3a/1a4;

* OCYIIECTBJIATHh BBIOOP Hambosee 3pHEeKTUBHBIX CIIOCOO0OB pEIICHUs 3a/1a4
B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;

* 1aBaTh OIpE/CIICHNE TOHSATUSM;

* YCTAaHABIIMBATh PUYMHHO-CIICJCTBEHHBIE CBSI3H;
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* OCYIIIECTBJIATh JIOTHYECKYIO OICPAIMI0 YCTAaHOBJIICHUS POJOBUIOBBIX
OTHOIIIEHUH, OTPAHNYCHUE TTOHSATHS;

* 000011aTh TIOHATUS — OCYIIECTBIIATH JIOTHYECKYIO OIEpaIrio Mmepexoa
OT BUJIOBBIX IIPU3HAKOB K POJOBOMY MOHSATHIO, OT TIOHATHS ¢ MEHBITUM O00BEMOM
K IIOHSITHIO ¢ OOJIBIITUM 00BEMOM;

* OCYIIECTBJIATh CPABHEHHE, CEPUALIAIO M KIACCU(UKAITUIO, CAMOCTOSITEIIBHO
BBIOVPAst OCHOBAHUS U KPUTEPHUH JIJIS1 YKA3aHHBIX JIOTHYECKUX OTepaIiuii;

* CTPOUTH KJIAaCCU(PUKAINMIO HAa OCHOBE IUXOTOMHYECKOTO JeieHHs (Ha
OCHOBE OTPHIIAHMS);

* CTPOMTH  JIOTUYECKOE PACCYXKJCHHE, BKJIIOYAIONICC YCTAHOBJICHUE
PUYHHHO-CJICICTBCHHBIX CBSI3CH;

* OOBSACHSATH SABJICHUS, TIPOIECCHI, CBS3U M OTHOIICHUS, BBISBIISIEMBIC B XO/IC
HCCIICIOBAHMUS;

* OCHOBaM O3HAaKOMUTEILHOTO, N3YYaIOIIero, YCBauBaIOIIEro0 U MOMCKOBOTO
YTCHMUS,

* CTPYKTYpHUpPOBaTh TEKCTBI, BKJIOYas YMCHHE BBIICIATH TJaBHOE U
BTOPOCTEIICHHOE, TJIABHYIO HJICI0 TEKCTa, BBICTpAaWBaTh IIOCJICIOBATEILHOCTh
OIHMCBHIBAEMBIX COOBITHIA,

* paboTtath ¢ MeTapopamMu — TMOHUMATh NMEPEHOCHBIA CMBICT BBIPAKCHUH,
MOHUMATh W  yHOTPeOJSATh OOOPOTHI pEUYH, TOCTPOCHHBIE HA CKPBITOM
yIo00J1eHUH, 00pa3HOM COIMKEHUH CJIOB.

Yuenuk 8 knacca noayuum 603mo0x3cHOCHIL HAYUUMbCAL:

PeryjisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE T1eiicTBUS

* CAMOCMOSIMeNbHO CIMABUMb HOBble YHeOHble Yell U 3a0ayl,

* NOCMPOEHUIO HCUBHEHHBIX NIAHO8 80 BPEMEeHHO 21 NepcneKmuse;

* Npu  NIAHUPOBAHUU OOCMUIICEHUS Yelell CAMOCMOAMENbHO, NOJIHO U
A0eKBAMHO YYUMbIBAMb YCI0BUSL U CPEOCMBA UX OOCTUNCEHUSL,

* gblI0eNAMb AJIbMEPHAMUBHBLE CHOCOObL OOCMUMNCEHUS. Yelu U 8blOUpams
Haubonee 3ghghexmusHvlli cnocoo;

* OCHOBAM camope2yisayuu 8 Y4eOHOU U NO3HABAMENbHOU OesmelbHOCMU 8
Gdopme 0CO3HAHHO2O YNPABIEHUSL CBOUM NOBeOeHUeM U  O0esmelbHOCMbIO,
HANpasiIeHHol Ha O0OCMUdICeHUe NOCMABIEeHHbIX Yelell,

* oCcyuecmeisims NO3HABAMENbHYIO peieKcuio 8 OMHOWeHUU OetiCmEUll no
peuleHuro y4eOHbIX U NO3HABAMENbHBIX 3a0al,

* A0eKBAMHO  OYEeHUBAmMb  O0ObEeKMUBHYIO  MPYOHOCMb  KAK — Mepy
Gaxmuueckoeo unu npednonazaemozo pacxood pecypcos Ha peulerHue 3a0adu;

* A0EeKBAMHO  OYEHUBAMb  CBOU  BOZMONCHOCHU  OOCMUIICEHUS  Yeau
ONpPeOeNéHHOU  CIOJNCHOCU 68  PA3IUYHbIX — chepax — camocmosmenbHou
oesamenbHoCmu,

* OCHOBAM CAMOPe2YIAYUU IMOYUOHATbHBIX COCMOSHUI,

* npuIa2ams 80Jieble YCUIUs U NPeo0oeéanms mpyoOHOCMU U NPensmcmeus
Ha nymu 00CMUdICeHUsl yeell.

KoMMyHHKAaTHBHBIE YHHBepPCAJbHbIE YUeOHbIE TeiCTBHSA

* yyumsi8amsv U KOOPOUHUPOBAMb OMJIUYHbIE OM COOCMBEHHOU NO3UYUU
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opyaux arooell 8 CompyoHuyecmaee,

* YUUMbIBAMb pA3Hble MHEeHUs U UHmepecvl U 000CHOBbIBANMb COOCMBEHHYIO
RO3UYUIO;

* NOHUMAMb OMHOCUMETbHOCHb MHEHUN U NOOX0008 K peuleHuto npodiemvl;

* NPOOYKMUBHO pa3peuiams KOH@IUKMbL HA OCHOGe Y4éma UHmMepecos U
nO3UYULl 6Cex YYACMHUKO8, NOUCKA U OYEHKU albMePHAMUBHLIX CHOCo008
paspeuwieHuss KOHQIUKMO8, 00208apU8AMbCsL U NPUXOOUmMs K 00WeMy peueHuro 8
COBMECMHOU 0esimeNbHOCIU, 8 MOM YUCIe 8 CUMYaAYUU CMOJIKHOBEHUS UHMEPECOs;

* Opamb Ha ceOs UHUYUAMUBY 6 OP2aAHU3AYUU COBMECMHO20 OelCmaUs.
(Oenosoe udepcmeo),;

* 0KA3b186AMb NOO0EPIHCKY U  cooelicmeue mem, Om Ko2o 3A8UCUM
docmudiceHue yeau 8 COBMeCmHol 0esimelbHOCmU,

* 0CYUeCcmaIsimb KOMMYHUKAMUBHYTO PepieKCUuro KaK 0CO3HAHUE OCHOBAHULL
cobcmeeHHbIX Oeticmsutl U Oeticmsutl napmHépa;

* 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, HOCAE008AMENbHO U
NOJIHO nepeoasamsv NAPMHEPY HEeOOXO0OUMYI0 UHGDOPMAYyuro Kaxk OpueHmup O
nocmpoerus 0eucmasus,

s gcmynams 6 0uanoe, d MakKxice Yuacmeoeamsv 8 KOJLIeKMUBHOM
obcydcoeHuu npobnem, y4acmeosams 8 OUCKYCCUU U apeyMeHmupo8ams CGOH
nO3UYUlo, 81A0emb MOHONOSUYECKOU U  OUaniocuUyecKou gopmamu peuu 8
COOMBEMCMBUU C 2PAMMAMUYECKUMU U CUHMAKCUYECKUMU HOPMAMU POOHO2O
A3bIKA,

* cnedosams  MOPANbHO-DMUYECKUM U NCUXONO2UYECKUM — NPUHYUNAM
oOwjenuss U CcompyoHuyecmea HaA OCHOBE YBANCUMENbHO20 OMHOWEHUA K
NaApmMHEPAM, GHUMAHUS K JTUYHOCMU OpPY2020, AOEK8AMHO20 MENCIUYHOCHHO20
goCnpusmuUsl, 20MOGHOCMU AO0EKBAMHO peazupo8ams HA HYIHCObl OpYy2UX, 8
YACMHOCMU O0KA3bl8aMmb NOMOWb U IMOYUOHATILHYIO NOOOEPIHCKY NAPMHEPAM 8
npoyecce 00CmMudiceHus: oowell yeau COBMeCmHuoll 0essmeabHOCmu,

* yempausamov 2 pexmusnvie 2pynnosvle 00CydHcOeHuss U obecnevyusams
0OMEeH 3HAHUAMU MeNCOY UNeHAMU 2pYNnbl Oas HNPUHAMUS IPheKkmusHbIx
COBMECTHBIX peUeHUlL,

* 8 COBMECMHOU O0esAmMeNbHOCU YEMKO DOPMYIUPOSAms Yeau cpynnvl u
NO3605IMb €€ YUACMHUKAM NPOSAGIAMb COOCMEEHHYIO IHEP2Uio OJisl OOCMUNCEHUS]
omux yeell.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbBIE YUeOHbIe 1eiicTBUS

* OCHOBAM pepieKCUBHO20 YmeHUs;

* CMasums npood.eMy, ape2yMeHmuposams e€ aKmyaibHOCMb,

* CaMOCMOSAIMENbHO NPOBOOUMb UCCIE008AHUE HA OCHO8E NPUMEHEHUs.
Memo008 HabN0OeHUs U IKCNepUMerHma,

* 8b10GUSAMb CUNOMESbL O CEA3AX U 3AKOHOMEPHOCAX COOLIMUL, NPOYECCOS,
00vbeKmos;

* 0P2aHU308b18AMb UCCIEO08AHUE C YEIbI0 NPOBEPKU SUNOMES,

* Jenamvb YMO3AKIOYUEeHUs (UHOYKMUBHOE U NO AHALO2UU) U B8blB00bl HA
OCHOBe apeyMeHmayuu.
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JIMYHOCTHBIE Pe3yJabTAThI
* rpaKIAHCKUI MaTPUOTU3M, JII000BH K PosivHe, 4yBCTBO TOPAOCTH 32 CBOIO
CTpaHy;

* YBAXXCHUE K UCTOPUU, KYJIBTYPHBIM U UICTOPUUECKAM MAMSITHUKAM;

* YMOLIMOHAIBHO MOJIOKUTEIBHOE MIPUHATHE CBOCH  ATHUYECKOU
UACHTUYHOCTH;

* YBAXKCHUE K JpyruM Hapojgam Poccum W Mupa W TNPUHATHE HX,
MEXKATHUYECKAs TOJIEPAHTHOCTh, TOTOBHOCTh K PABHOIIPABHOMY COTPYAHUYECTBY;

* YBO)XCHHUE K JIMYHOCTH U €€ JIOCTOMHCTBY, JOOPOKEIAaTeIbHOES OTHOIICHUE
K OKpYXaIOIIMM, HETEPIUMOCTh K JIFOOBIM BHJAM HACUJIWS U TOTOBHOCTh
MIPOTHUBOCTOSITH UM;

* YBO)XXCHHUE K IIEHHOCTSIM CEMBH, JTI0OO0Bh K MPUPOJIE, MPU3HAHUE 1IECHHOCTH
310POBbSI, CBOETO U JPYTUX JIOAEH, OITUMHU3M B BOCIPUATHHA MUPA;

* MOTPEOHOCTh B CAMOBBIPAKCHHMM W CaMOpEAIM3alluHd, COLMAIBHOM
MPU3HAHNM;

* IO3UTUBHAsI MOpPAJIbHAsA CaMOOLICHKA W MOPAJIbHBIE UYBCTBA — YYBCTBO
TOPAOCTH IIPH CIIEIOBAHUHA MOPAIBHBIM HOpMaM, MEPEKUBAHUE CTHIJA U BUHBI [IPU
VX HapyLICHHH.

9 kJacc
IIpeaMeTHbIE pe3yabTATHI
Yuenux 9 knacca nayuumcs.

® XapaKTEepHU30BaTh B3aMMOCBS3b MEXIY COCTaBOM, CTPOCHHUEM H

CBOMCTBaMHU HEMETAJLJIOB;

¢ IIPOBOIUTDH OIIBITHI ITO ITOJIYYCHHUIO, CO6I/IpaHI/IIO N U3YUCHUIO XUMHUUYCCKHUX
CBOMCTB FaBOO6pa3HI>IX BCIICCTB: YIVICKHUCIIOI'O I'a3d, dAMMHUAKA,

® pacClo3HaBaTh OMBITHBIM IyTEM Tra3000pa3HbIe BEIIECTBA: YIJICKUCIbIN
ra3 U aMMHaKx;

® XapaKTEpHU30BaTh B3aUMOCBSI3b MEXKIYy COCTaBOM, CTPOCHHEM W
CBOMCTBaMH METAJLJIOB;

¢ OIOCHHMBATH BIMAHHUC XHUMHUYCCKOI'O 3arpA3HCHHUA Oprnca}omeﬁ CpCabl Ha
OpraHu3M YCJIOBCKaA,

® I'PaMOTHO OOpaNIaThCs C BEMIECTBAMU B TIOBCEAHEBHOM KU3HU

® ONpeneisiTh  BO3MOXKHOCTh  IPOTEKAaHHS  pEaKUUil  HEKOTOPBIX
MpeICTaBUTENIe OPraHUYECKUX BEIIECTB C KUCIOPOAOM, BOAOPOJIOM, METAJIJIaMHU,
OCHOBAHUSIMU, TAJIOTEHAMH.

Yuenuk 9 knacca noJjiyuum 603MOMHCHOCHIb HaAydumbscsi.
® gbIOBUAMD U npoeepAamsb IKCNEPUMERMANIbHO cUnomesbl 0 XUMUYECKUX
ceolcmaeax gewecnie Ha OCHose Ux cocmaea U CmpoeHu:A, ux cnocobrocmu
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ecmynams 6 XumudecKkue peakyuu, o0 xapakmepe u npodykmax pasiudrnsvlx
XumudecKkux peam;m?;

® Xapaxkmepuzoeanosv eeujecmed no cocmaey, CmMpOeHuro u CGOZZCI’I’ZGCZM,
ycmadaeaueambs l’lpu'{UHHO'CﬂeacmgeHHble CEA3U M@chay OAHHBLIMU
xapaxknmepucmuxkamu eeugecmaed,

® cocmaeniAnitb  MOJEKY/IAIPpHble U NOJIHble  UOHHblE  YPABHEHUA  NO
COKpAau{eHHbIM UOHHbIM YPABHEHUAM,

® NPOCHO3UPOBANb CcnocooHocms eewecmed npoAesAaAmb OKUCIUMETIbHbLE
UIU B0CCMAHOBUMENbHBIE CBOUCMBA C yueniom cmeneHel OKUCIeHUs. IAJIEMEHNIOE,
6XOO}ZM4UX 6 e2o cocmae,

® cocmaeniAams YypAaeHeHUA peakuuﬁ, coomeemcmeyrouux
nocieoosamelbHoCmu npeepameﬂuﬁ HeopecaHUu4dYeCcKux eeuiecne pasiudHsvlx
Kjiaaccoes,

® gbl08UCAMD U npoeepsntb 3KCNEPUMEHMAIbHO cUNOme3bl 0 pesyjibmamax
8030elcmaus Pa3iudHblx d)de0p06 Ha U3MeHeHue cKopocmu XUMUYECKOU
peaxkyuu,

® uCnov308amsb NpuUOOpemenHvle 3HAHUSL O IKONOSUYECKU SPAMOMHO20
Nn0BeOeHUsl 8 OKpYHCcaowel cpeoe;

® UCNOoJIb306AMb npuo6pemeHHble Kiro4eesvle KomnemeHyuu npu
6bINOJIHEHUU NPOEKmMos U y’i€6H0'1/lCCJZ€aO€CZm€JZbCKMX 3a0a4 no U3y4eHuro
CGOL;CWIB, cnocobos NoJIy4YerHus u pacnosHasarusl eeuiecme,

® 00BLEKMUBHO OyeHusambs MHQbOPMaL;M}O 0 eeujecmeax U XUMUYECKUX
npoyeccax,

® Kpumuuecku omHOCUmMbC K NCEeBOOHAYUHOU  UHGopmayuu,
He00bpoCo8eCcmMHOU peKiame 8 CPeOCmaeax Macco8ol uHpopmayuu,

® OCo3HAeamsb 3HAveHue meopemudecKux BHAHUU Nno  Xumuu O
npakmuttecmd desimenbHOCmu yenoeeka,

® c030a8amb MOOenU U cxembl OJisl peueHUsl YUeOHbIX U NO3HABAMEbHbIX
3a0a4;, NOHUMAMb HEOOXOOUMOCHb COONOOEHUsT NPEONUCAHUL, NPeoNd2aembvix 8
UHCMPYKYUSX NO UCNOIb30BAHUIO JIEKAPCME, CPeOCm8 ObIMOBOU XUMUU U OP.

MeTanpeaMeTHble pe3yJbTaThl
Yuenuk 9 knacca nayuumcea:
PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeiiCTBHSA
* [IeJIETI0JIaraHuio, BKJIIOYas TMOCTAHOBKY HOBBIX IIeJel, MpeoOpa3oBaHME
PaKTUYECKOH 3a]1a4M B IO3HABATEIIbHYIO;
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* CaMOCTOATEIHHO AHAIM3UPOBATH YCIOBHS TOCTIDKEHHS €M HAa OCHOBE
ydéTa BBIJICTICHHBIX YYHTEIIEM OPUEHTHUPOB JEUCTBHUS B HOBOM Y4YeOHOM
MaTepuae;

* IUTAHUPOBATH MYTH JOCTHKCHHS TICIICH;

* YCTAHABIIMBATH IIEJICBBIC IPUOPUTETHI;

* YMETh CAMOCTOSITEIBHO KOHTPOJIUPOBATh CBOE BPEMSI M YIIPABJIAThH UM;

* MPUHUMATH PEIICHUS B TPOOJIEMHOM CUTyaIliy HAa OCHOBE ITEPETOBOPOB;

* OCYIIECTBJIATh KOHCTATUPYIOMIMA W TMPEIBOCXHINAOIIMA KOHTPOJIbL TI0
pe3ynbTaTy W MO0 CIOoco0y JACWCTBHSI; aKTyalbHBIH KOHTPOJIh Ha YPOBHE
MIPOM3BOJIHLHOTO BHUMAHUS;

* aJICKBaTHO CAMOCTOSITETILHO OIICHUBATh MPABUIBLHOCTH  BBITIOJTHCHHS
JIEUCTBUSI M BHOCUTh HEOOXOJUMBbIE KOPPEKTHUBHI B HCIOJHEHHE KaK B KOHIIE
JENUCTBUS, TaK U M0 XOJy €ro peann3alluu;

* OCHOBaM TIPOTHO3UPOBAHMS KaK TMPEIBUJICHUS OYIyIIUX COOBITHH U
pa3BUTHS TIpoIlecca.

KoMMyHHKATHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe el CTBHS

* YYUTBHIBATh pPa3HbIC MHECHHS M CTPEMHUTHCS K KOOPJIWHAIUW Pa3TUIHBIX
MO3UIINN B COTPYIHUIECTRBE;

* hopMyIHpPOBAaTH COOCTBEHHOE MHEHHUE M MO3UIUI0, apryMEHTUPOBATh U
KOOPJIMHUPOBATH €€ C MO3HIHSIMHU MapTHEPOB B COTPYAHUUCCTBE MPU BBIPAOOTKE
OOIIEro pelIeHusi B COBMECTHOU JESTEIbHOCTH;

* YCTAHABIIMBATh M CPAaBHUBATh pAa3HbIE TOUYKH 3PEHUS, NPEKIE HYeM
MPUHUMATh PEIICHUS U JeIaTh BHIOOD;

* APTYMEHTHPOBATh CBOIO TOYKY 3pEHHs, CIOPUTh M OTCTaMBaTh CBOIO
MO3UIIMIO HE BPAXKIECOHBIM JIJIs1 OTIMIOHEHTOB 00pazoM;

* 337]aBaTh BOMPOCHI, HEOOXOAWMBIE [Jisi OpraHu3allid COOCTBEHHOU
JESATETLHOCTH U COTPYAHUYECTBA C MTAPTHEPOM;

* OCYIIECTBJIATh B3aWMHBIA KOHTPOJIb M OKa3blBaTh B COTPYIHUYCCTBE
HEOOXOIMMYIO B3aUMOIIOMOIIIb;

* aJICKBATHO HWCIIOJB30BaTh peYb IS TJIAHUPOBAHWS W PETYJISAINNA CBOECH
NEeSATETbHOCTH;

* aJICKBATHO HCITOJIb30BaTh PEUYEBBIC CPEACTBA IS PEIICHUS Pa3IMYHBIX
KOMMYHUKATHBHBIX 3aJ1a4; BJIQJCTh YCTHOM W THUCHMEHHOW pPEUYbI0; CTPOHUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3bIBAHNUE;

* OPTaHM30BBIBATH U TUIAHUPOBATH Y4€OHOE COTPYIHHYECTBO C YUUTEIEM U
CBEPCTHUKAMH, ONpPENeNsATh 1edd W  (YHKIMH  YYaCTHUKOB,  CIIOCOOBI
B3aMMOJICUCTBHS; TUTAHUPOBATH 00IIHE CITIOCOOBI pabOTHI;

* OCYIIECTBJIATh KOHTPOJIb, KOPPEKIIUIO, OIICHKY JEHCTBUN MapTHEPA, YMETh
yOeX1aTh;

* paboTath B TpymIe — yCTaHaBIWBATh paboune OoTHOIIEHUs, Y(H(PEKTUBHO
COTPYIHHYATH U CITOCOOCTBOBATH MPOTYKTHBHOM KOOTIEPAIlUN; HHTETPUPOBATHCS B
TPyNIly CBEPCTHHKOB M  CTPOHWTHh MPOIYKTUBHOE  B3aWMOJCWUCTBHE  CO
CBEPCTHUKAMH U B3POCIIBIMH;

* OCHOBaM KOMMYHHUKAaTUBHOU pedIeKcu;
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* HCMOJb30BATh AJICKBATHBIC SI3BIKOBBIE CPEJCTBA JJII OTOOPaKEHHS] CBOUX
YyBCTB, MBICJICH, MOTHBOB ¥ TIOTPEOHOCTEH;

* oTOOpaxaTh B peun (omucaHue, OOBICHEHUE) COACPIKAHUE COBEPIIACMBIX
JNEUCTBUN Kak B (popMe TPOMKOHW COIMAIM3UPOBAHHOW pe4YH, Tak M B (opme
BHYTPEHHEU pEUH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

* OCHOBaM peayi3aIiui POCKTHO-UCCIIEA0BATEILCKON IEATETLHOCTH;

* MPOBONTH HAOIOIEHNE U AKCIIEPUMEHT 1101 PYKOBOJICTBOM YUHUTEJIS;

* OCYILIECTBJIATh PACIHIMPEHHBIM TOWCK HH(OpPMAIMKM C HCHOJIb30BaHUEM
pecypcoB 6ubmotek u HTepHera,

* CO3/1aBaTh U MPeoOpPa30BbIBATH MOJIEIHN U CXEMBI JIJIsl PEIICHUs 3a/1a4;

* OCYIIECTBJIATh BBIOOP Hanbosee 3p(HEeKTUBHBIX CIIOCOOOB pelIeHus 3a/1a4
B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* 1aBaTh OIPE/ICIICHNUE TTOHSATUSIM;

* YCTAHABIIMBATh MPUINHHO-CIICCTBEHHBIC CBSI3H;

* OCYIIECTBJIATh JIOTHYCCKYIO OIEPAIMi0 YCTAHOBJICHHUS POJOBUIOBBIX
OTHOIIICHUH, OTPAHNYCHUE TTOHSATHS;

* 000011aTh TOHATUSI — OCYIIECTBIATh JIOTHYECKYIO OMEpaIUIo Mepexoja
OT BHJIOBBIX IIPU3HAKOB K POJIOBOMY IOHSATHIO, OT MOHSATHS C MEHBIITMM 00BEMOM
K IIOHSITHIO ¢ OOJIBIITUM 00BEMOM;

* OCYIIECTBJIATh CPABHEHHUE, CEPUALIUIO U KIACCU(UKAITUIO, CAMOCTOSITEIIBHO
BBIOMPAst OCHOBAHUS U KPUTEPHUH JIJISI YKA3aHHBIX JIOTHYECKUX OTEpaInii;

* CTPOUTH KJIacCU(UKAIIMIO HAa OCHOBE JUXOTOMHUYECKOTO jefieHus (Ha
OCHOBE OTpPHIIAHMUS);

* CTPOUTH  JIOTUYECKOE  PACCYXKJIEHHWE, BKIIOYAIONIEEe YCTAHOBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3EH;

* OOBSICHATD SIBJICHUS, MPOIECCHI, CBSI3U U OTHOIIEHUS, BBISIBISIEMBIE B XO/I€
WCCJICIOBAHNS,

* OCHOBaM 03HAKOMHUTEJIHLHOTO, H3yJalOIIero, YCBAaNBAIOIIETO W MTOMCKOBOTO
YTCHUS;

* CTPYKTYpHUpPOBaTh TEKCTBI, BKJIOYas YMCHHE BBIICIATH TJaBHOE U
BTOPOCTCIICHHOE, TJIABHYIO HJICI0 TEKCTa, BBICTPAWBaTh IIOCJICIOBATEILHOCTh
OITMCHIBAEMBIX COOBITHIA,

* pabotath ¢ MeTadhopaMu — MOHUMATHh MEPEHOCHBIA CMBICI BBIPAKCHUIA,
MOHUMATh W  yHOTPEONATh OOOPOTHI pEYH, TIOCTPOCHHBICE HA CKPBHITOM
yno100JieHnn, 00pa3HOM COMMKEHHUH CIIOB.

Yuenuk 9 knacca nonyuum 603mM0x3#cHOCHb HAYYUMbCA:

PeryasiTuBHbIE YHMBeEpPCAJIbHbIE YUeOHbIE 1eiCTBUSA

* CaMOCMOsAMeENbHO CMAUMb HOBblE YYeOHble yeau U 3a0adu;

* NOCMPOEHUIO HCUSHEHHBIX NIIAHO8 80 BPEMEHHO 2T NepCneKmuege;

* Npu  NIAHUPOBAHUU OOCIMUMNCEHUS Yelell CAMOCMOAMENbHO, NOJHO U
A0eK8aAMHO YUUMbBIBAMb YCLOBUS U CPEOCMBA UX OOCTUNCEHUS,

* gulOeNIsIMb AIbMEPHAMUBHBIE CNOCOObL OOCMUIICEHU Yelu U 8blOUpams
Haubonee 3ghghexmusHvlli cnocoo;
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* OCHOBAM CaMOpe2yIAYUU 8 Y4eOHOU U NO3HABAMENbHOU 0esIMeNIbHOCMU 8
Gopme 0CO3HAHHO20 YNpAGNeHUs CB0UM NOGeOeHUeM U  0eamelbHOCMbIO,
HanpaeienHou Ha 00CMUdICeHUue NOCMABIeHHbIX yelell,

* ocywecmesims NO3HABAMeNbHYI0 peieKcuro 6 omHoueHUuY Oeucmsuii no
peuienuio yueOHbIX U NO3HABAMENbHBIX 3a0al,

* A0eK8amHO  OYyeHusamv  O0OBLEKMUBHYI0  MPYOHOCMb  KAK — Mepy
Gaxmuuecko2o unu npeononazaemoz2o pacxooa pecypcos Ha peueHue 3a0ayu,

* A0eKBAMHO  OYEHUBAMb  C8OU  BO3MONCHOCMU — OOCMUNCEHUST  Yeau
ONPEeOeNéHHOU  CNOJNCHOCU 68  PA3IUYHLIX — chepax — camMOCMOAMENbHOU
oesmenbHoCmu,

* OCHOBAM CAMOPE2YTAYUU IMOYUOHATILHBIX COCMOSAHUL,

* NPULA2ams 80JIe8ble YCUNUSL U NPe0Ooae8ams MpPYOHOCIU U NPENsMCmMeUs]
Ha nymu 00CMudiCeHUs: yeell.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe NeilCTBUSA

* yuumvl8ams U KOOPOUHUPOBAMb OMJUYUHbIE OM COOCMBEHHOU NO3UYUU
opyaux arooel 8 CompyoHuyecmee,

* YUUMbIBAMb pa3Hble MHEeHUs U UHmepecvl U 060CHOBbIBANMb COOCMBEHHYIO
RO3UYUIO;

* NOHUMAMb OMHOCUMETbHOCHb MHEHUN U NOOX0008 K peuleHut0 npodiemvl;

* NPOOYKMUBHO pa3peuiams KOH@IUKMbL HA OCHO8e Y4éma UHmepecos u
nO3UYUll 6Cex YUACMHUKOB, NOUCKA U OYEHKU albMEPHAMUBHBIX CNOC0D08
paspeuwieHusi KOHQIUKMO8, 00208apU8AMbCsl U NPUXOOUMb K 00WeMy peueHuro 8
COBMECMHOU 0esmeNbHOCIU, 8 MOM YUCAEe 8 CUMYaAYUU CMOJIKHOBEHUS UHMEPECOs;

* Opamb Ha cebsi UHUYUAMUBY 6 OpP2aHU3AYUU COBMECMHO20 OeUCmBUs.
(Oenosoe nudepcmeo),;

* 0KA3b16AMb NOO0EPIHCKY U colelicmeue meM, Om Koz20 3A8UCUM
oocmudiceHue yeau 8 COBMeCmHoU 0essmeIbHOCmu,

* 0CYWecmasims KOMMYHUKAMUBHYIO peieKCUuro KaK 0CO3HaHUe 0CHOBAHULL
cobcmeeHHbIX Oeticmeutl U Oeticmautl NapmHuepa;

* 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCe008AMENbHO U
NOJIHO Nnepeoasamsv NApPMHEPY He0OXO0OUMYIO UHGPOPMAYyUr KaxK OpueHmup Ol
nocmpoerus 0eucmasust,

s gcmynams 6 Oudnoe, d MakKxce Y4acmeoeamv 8 KOJIeKMUBHOM
obcyscoeHuu npobnem, y4acmeosams 8 OUCKYCCUU U aAP2YMEHMUpPO8Ams CE0I0
nO3UYUIo, 61A0emb MOHONOSUYECKOU U OUalo2Udeckol gopmamu pedu 8
COOMBEemMCmMeUY C 2PaAMMAMUYECKUMU U CUHMAKCUYECKUMU HOPMAMU POOHO20
A3bIKA,

* cnedosams  MOPANbHO-DMUYECKUM U NCUXONO2UYECKUM — NPUHYUNAM
o0wjeHuss U CcompyoHuuecmea Ha OCHO8E YBANCUMENbHO20 OMHOWEHUS K
NapmHEPam, 6HUMAHUSA K JUYHOCIU OpPY2020, AOEKBAMHO20 MENCTUYHOCHHO20
soCnpusmusl, 20MOBHOCMU AO0EKBAMHO peasupo8amsv Ha HYHCObl Opyeux, 8
YACMHOCMU OKA3bl8AMb NOMOWbL U IMOYUOHALHYIO NOOOEPHCKY NAPMHEPAM 8
npoyecce 00CmudiceHus: oouell yeau COBMeCmHoU 0esimeibHOCIU,
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* ycmpausamov 2 pexmushvie 2pynnosvie 00CYHCOeHUs U o0becneyusams
0OMeH 3HAHUAMU MeHcOy UJeHAMU 2pYnnvl OJisl NPUHAMUS  IPEHeKmueHvlx
COBMECMHbBIX peueHUl;

* 8 COBMECMHOU 0esAmeNbHOCU YEMKO QOPMYaUposams yeiu cpynnvl u
N036014Mb €€ YUACMHUKAM NPOABIAMb COOCMBEHHYIO IHEP2UIO OISl OOCTUNCEHUS
omux yenei.

Ilo3naBaTesibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

* OCHOBAM peieKCUBHO020 YmeHUs,

* cmasums npoodemMy, apeyMeHmupo8ams e€ aKkmyaibHOCmy,

* CaMOCMOSIMeNbHO NPOBOOUMb UCCIe008AHUEe HA OCHO8€ NPUMEHEHUS
Memo008 HabIOOeHUs U IKChepUMEHMA,

* 8bI0BUAMb SUNOME3bL O CEA35X U 3AKOHOMEPHOCMAX COOLIMULL, NPOYECCO8,
00beKmos;

* 0P2aHU306b18aMb UCCIE008AHUE C YETIbI0 NPOBEPKU CUNOME3,

* denamv YMO3AKNIOYEHUs (UHOYKMUBHOE U NO AHALO2UU) U B8blB00bl HA
OCHO8e ap2yMeHmayuu

JInuHOCTHBIE pPe3yJIbTaThI

B pamMkax 1EHHOCTHOTO W JMOIMOHAJBLHOIO KOMIIOHEHTOB OYIyT
c(OpMHUPOBAHBI:

* rpaXIaHCKUH NMaTpUOTHU3M, JIF0O00Bb K PoJiMHE, 4yBCTBO FOPJOCTH 33 CBOIO
CTpaHy;

* YBOKEHUE K UCTOPUH, KYJIbTYPHBIM U UCTOPUUYECKUM MaMSITHUKAM;

* HJMOLMOHAIBHO  MOJIOKUTEJIBHOE  NPUHATHE  CBOEM  3THUYECKOMN
UJICHTUYHOCTH;

* yBOKEHHE K JApyrMM Hapojgam Poccum u Mupa U TPHUHATHE HX,
MEXITHUYECKAsI TOJIEPAHTHOCTh, TOTOBHOCTh K PABHOIIPABHOMY COTPYJIHUYECTRBY;

* YBOKEHUE K JIMYHOCTH U €€ JOCTOMHCTBY, T0OpOKeIaTeIbHOEe OTHOIIIEHUE
K OKPYXaloIINM, HETePIUMOCTh K JIFOOBIM BHIAaM HACWIHs W TOTOBHOCTH
MIPOTUBOCTOSITH UM;

* YBOKCHUE K IIEHHOCTSIM CEMbH, JIFOOOBH K MPUPO/IE, MPU3HAHKUE IEHHOCTH
3JI0POBBSI, CBOETO M JIPYTUX JIFOJICH, ONTHMHU3M B BOCIIPUATHN MHUPA;

* MOTPEOHOCTh B CAMOBBIPAXCHUHM U caMOpEaIM3aliH, COIHUATHLHOM
NIPU3HAHUH;

* IO3UTHBHAS MOpPAJIbHAsI CaMOOIICHKAa W MOPAJbHBIE YYBCTBA — UYYBCTBO
TOPAOCTH TIPH CJIEIOBAHUN MOPAJIbLHBIM HOPMaM, MEePEKUBAHNE CThIIA U BUHBI TIPU
WX HAPYIICHUH.
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9 KIIACC
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(2 4 B Heento, Bcero 68, u3 HUX 2 4 — pe3epBHOE BpeMs)

Homep OcHoBHOe coJep:xkaHue XapakTepucTHKA OCHOBHBIX BU/I0B JIeATEJIbHOCTH
ypoOKa Tema ypoka
ypoka y4yammxcs (Ha ypoBHe y4eOHbIX JeicTBUIi)
n/n
IloBTOpeHue U 00001IeHUE CBeACeHUN 0 KYpCY 8 ki1acca. Xumudeckue peakuu (5 4)
1 Knaccudukanus bunapusie coenunenusi. Oxcuabl coieoOpaszyromue | Xapakmepuzogams OKCHIBI, TUIPOKCHUIBI (OCHOBaHMS,
HEOPraHUYeCKUX U HecojeoOpazywomue. ['Mapokcuapl: OcCHOBaHUS, | aM(pOTEepHbIE TUAPOKCHIBI, KHUCIJIOPOJICOIepAKAIINE
BEILIECTB U UX aMm(doTepHbIC THAPOKCUIBI, KHCIOPOICOACPKAIINE | KUCIOTHI) U COJIM IO IUIaHY: COCTaB, CIOCOOBI 00pa3oBaHUs
HOMEHKJIaTypa KHUCJIOTBI. Cpennue, KHCJIBIE, OCHOBHBIC, | Ha3BaHU, XapaKTEPHbIE CBOMCTBA U MOIYYCHHE.
KOMILJIEKCHBIE COJIH. Knaccugpuyuposams oxcunpl, TUAPOKCUABI (OCHOBAHUSA,
Jemoncrpanun. O3HaKOMJIEHHE C KOJUIGKIHUSIMH | aMpOTepHbIE TUAPOKCH/IBI, KHUCIIOPOJICOIEpKAIINE
METaUIOB W HeMmeTawioB. (O3HAaKOMJIEHHE C | KHCIIOTBI) U COJIU IO PA3JIMUYHBIM IIPU3HAKAM.
KOJUICKIIUSIMH OKCHJIOB, KHCJIOT U COJIeH Ymemsv  moATBEpKIATh  XapaKTEPUCTHKY  OTIEIBHBIX
MpEACTaBUTENEH  KJIACCOB  HEOPTaHMYECKUX  BELIECTB
YpaBHEHUSMH COOTBETCTBYIOLIUX PEAKIIUH.
Packpvisams TeHEeTHYECKYIO CBSI3b MEXAY KiaccaMu
HEOPraHWYECKUX COCTMHEHUN
2—3 Knaccudukanus OO6o061ieHre cBeleHUH O XUMHUYECKUX peaknusX. | O0vbsicHAmbs TOHATHS «XUMHUYECKas pPeaklusy, «peakiuu
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XMMHYECKUX PEAKIUI
10 Pa3JIMYHbIM

OCHOBAaHHAM

Knaccudpukanus XUMHYECKUX peakuuii 1o
pa3JIMYHBIM OCHOBAaHMUSAM: IO COCTaBY M YHUCIY
pearupyomux W o0pa3yloImuXcs BeEIeCTB, IO
Ter1oBoMy 3(QeKTy, 1m0 arperaTHOMy COCTOSHHIO
pearupyromux BelIeCTB, IO OO0paTUMOCTH, IO
M3MEHEHHIO CTENEeHEH OKHCICHUS DIIEMEHTOB, IIO
KCIOJIb30BAHUIO KaTaau3aTropa.
onbITHI. 1.

JlaGoparopHble BzaumoneiictBue

aMMHaka M xJopoBojopoma. 2.  Peakuus

HeuTpanu3auuu. 3.  HaOmonenue

addekra

B3auMozeincTteue CepHOM  KHUCIIOTBI

TEIUIOBOTO
peakuu HEUTpaU3aluu. 4.
C OKCHJIOM
menu(ll). 5. PasnoxeHue mnepokcuma Bogopona ¢

MTOMOIIIBIO KaTalia3bl KapTodes

COCAMHCHU A, «KPCAKIIUN PA3JIOKCHUA», KPCAKIIUN 06M€Ha»,

«peaKIMu  3aMElICHUs», «PEaKIUu  HEeUTpaIu3aluumny,
«OK30TEPMHUYECKHE peaKIm, «OHJIOTEPMHYECKHUE
peaknun»,  «oOpaTUMbIE  pPEaKIUU»,  «HEOOpaTHMbIC

pCakuumn», «OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIUN,

«T'OMOI'CHHBIC pCakuuun, «CTCPOrCHHLIC pCakuun»,

«KaTaTUTHYECKHE peakuuny, «HEKaTaTUTHYECKHE
peaKum», «TeraoBor 3PHEeKT XUMHUUECKON peaKIum».
Knaccugpuyuposames XuMuU4eCKHe pEaKU MO Pa3InIHBIM
OCHOBAHUSIM.

Onpeoensams OKUCIUTEIh M BOCCTAHOBHUTENb, MPOIECCHI
OKHCIIEHUS U BOCCTAHOBJICHUS.

Habniooams n onucvieams peakliud MEXAY BELIECTBAMHU C

MTOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMUU

Ilonsarue o CKOpPOCTH
XHUMHYECKOH pCaKkuuu.

Karanuz

Ilonsatue o CKOpPOCTH XUMHUYECKOH pCaKkuunu.

CDaI(TOpH, BJIUAIOOIUE Ha CKOPOCTbH XHUMUYCCKHUX

peakiuii: TpUpoaa pearupyroumx BEIIeCTB, HUX
KOHIICHTpAIIUs, TeMIiepaTypa, IUIOIIAab
COMPUKOCHOBEHUS, HaJau4ue KaraausaTopa.
Karanns.

JdemoHcTpanum. 3aBHCHUMOCTD CKOPOCTH

Ob6vsacuams, YTO TAKOE «CKOPOCTh XUMUYECKOH peakiumy.
Apaymenmuposams BbI0Op eUHULL U3MepeHus V.
Yemanaenueams NpUYUHHO-CIICICTBEHHBIE CBS3HM BIUSHHS
pa3NUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKUX PEaKIUH.
Habniwooams v onucviéams peakiud MEX]y BELIECTBAMH C
MIOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUHU
IIposooums  OTBITHI,

MOJTBEPKIAIOIIME  3aBUCHUMOCTh
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XUMHYECKON PEaKIUH OT MPHPOABI PEarupyrOIINX
BEILIECTB. 3aBUCUMOCTb CKOPOCTH XHUMHYECKOMN
peaKkiuu OT KOHIIEHTPAIMN Pearupyromnux BEeIIeCTB.
3aBUCHUMOCTh CKOPOCTHM XHMHUYECKOH peakiuud OT
IJIOIIA I COMPUKOCHOBEHUS PEarupyrominX BeIIecTB
(«kunsimui - cnoit»).  3aBUCHUMOCTh  CKOPOCTH
XUMHUYECKON peakIuu OT TeMIepaTyphl pearu-
PYIOIIUX BEIIECTB.

JlabopaTopHble ONbIThI. 6. 3aBUCIMOCTH CKOPOCTH
XUMHYECKOH PEAKIUH OT MPHPOIBI PEardupyrOIINX
BEIIECTB HAa NpPHUMEpPE B3aMMOJCIHCTBHUS PACTBOPOB
THOCylbGaTa  HaTpuss U XJIopuga  Oapws,
THOCYyJb(paTa HATpUs W COJSHOM KHUCIOTBHL. 7.
3aBUCUMOCTh CKOPOCTH XHWMHUYECKOW PpPEaKIUuu OT
MPUPOABI METAIOB TpPH WX B3aUMOJCUCTBUU C
COJITHOM KHUCIOTOM. §&. 3aBUCHUMOCTb CKOPOCTH
XUMHYECKOH pEAKIMH OT MPHUPOJLI KHUCIOT TpH
B3aUMOJICICTBUM HMX C KeJae3oM. 9. 3aBUCHUMOCTh
CKOPOCTH XHUMHYECKOW peakluud OT TeMIepaTyphl.
10.

3aBUCHMOCTD CKOpPOCTH XHMHYIECKOM p€akuuu OT

CKOPOCTH XUMHUYECKOH PeaKIMy OT PA3ITUYHBIX (PaKTOPOB
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KOHIIGHTpallud  pearupyroumx  BemectB.  11.
3aBUCHMOCTh CKOPOCTHM XHUMHUYECKOW pEeaKIuu OT
IUIOILAaIU CONPUKOCHOBEHHMS pearupyrommux
BemecTB. 12. 3aBUCUMOCTb CKOPOCTH XHMHYECKOMN

peakuuy OT HAIMYUS KaTajln3aropa

Xumnueckue peakuuu B pacrsopax (10 u)

DNeKTpoIUTHUYECKast

Auccounuanus

[lonatne 00 SIEKTPOIMTUYECKON IUCCOLMALNU. | Xapakmepu3oeambs TIOHSITHS (QJICKTPOJIUTUICCKAS
DNEKTPOIUTHl W HEIJIEKTPOJIUTHL.  MeXaHH3M | JUCCOLUAIUNY, «JIEKTPOITUTHI), «HEITEKTPOIUTHIY.
JUCCOIMAIMI  JJICKTPOJUTOB  C  pa3iM4yHbIM | Ycemanasnueams TPUYAHHO-CIICACTBEHHBIC CBS3H MEXIY
xapaktepoMm cBs3H. CTeNneHp 3JIEKTPOIUTUYECCKON | PUPOAOH SJIEKTPOIUTA U CTENICHBIO €T0 JUCCOIUAIIHH.
mucconranui. CUIIbHBIE U CIIA0BIe SIEKTPOITUTHI. Ycemanaenueams TPUYIMHHO-CIECTBEHHBIE CBSI3U MEXKIY
Jemoncrpanuu. VcnbiTaHue BemeCTB W WX | TUIIOM XHUMHUYECKOH CBS3M B DJIGKTPOJIUTE U MEXaHHU3MOM
PacTBOPOB Ha ANEKTPOMPOBOTHOCTD €ro JIMCCOIHAIINU

JladopaTopublii onbiT. 13. Jlucconumarus ciaObIx

ANEKTPOJIUTOB Ha MIPUMEPE YKCYCHOM KUCIIOTBI
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7 OCHOBHBIE OCHOBHBIE TOJ0KEHHUS TCOpHUU 3JI€KTpOJII/ITI/I‘-IeCKOI71 Xapakmepu306amb IIOHATHUA «CTCIICHb AHUCCOIHALIUN)),
ITOJIOKCHUA TCOPUU Jucconuanuu. Knaccn(bmcauml HOHOB u HUX | «CHJIbHBIC SJICKTPOJIUTBIY, «crabple OJICKTPOJIUTHD?,
JIEKTPOIUTUYECKOI cBoiicTBa. KuHCIOTBI, OCHOBaHMS ¥ COJNM KAaK | KKATUOHBID», «AHUOHBI», «KHCIOTBD», OCHOBAHUS, «COJIM».
mucconnanuu (TOM) | anexTponutsl. Ux knaccudukauus u nuccouuanus. | Cocmasnsims ypaBHEHUS 3JIEKTPOIUTHUECKON AMCCOLUALINN

JdeMoHcTpanuu. 3aBUCUMOCTD | KMCIIOT, OCHOBAaHUM U COJIEH.
ANEKTPONPOBOJHOCTH  YKCYCHOM  KUCIOTHl  OT | Mnntocmpuposams TIPUMEPAMU  OCHOBHBIE  ITOJIOXKEHHS
KOHIIEHTpauuu. J[BU)KEHHE OKpallleHHBIX HOHOB B | TEOPUHU HJIEKTPOIUTHUECKON JUCCOLMALIUH.
JIEKTPUUYECKOM T10JIe Pasnuuams ~ KOMIIOHEHTBI  JIOKa3aTeNbCTB  (TE3HCOB,
apryMEHTOB M ()OPMBI JJOKA3aTEIIHCTBA)
8—9 | Xumnueckue OOme XuMHUYECKUEe CBOWCTBA KHUCIIOT: MU3MEHEHUe | Xapakmepuzosams O0INE XUMHUECKUE CBOMCTBA KUCIOT C

CBOMCTBA KMCIIOT KakK

ANIEKTPOJUTOB

OKpaCKM  HMHJIUKATOPOB,  B3aUMOJEHUCTBHE  C
METaJUIaMH, OKCUJAaMU U TUIPOKCUAAMHU METAJUIOB U
consiMu. MoleKymsipHble UM HOHHBIE (TIOJIHBIE U
COKpalI€HHbIE) YpAaBHEHHUs peakuui. XUMHUYECKUN
CMBICII ~ COKpalI€HHBIX  ypaBHEHUH.  YCIIOBHUA
MIPOTEKAHUs PEaKUU MEXAY OJIIEKTPOJIUTAMU [0
KOHIIa. P akTHBHOCTH METAIIOB.

JlabopaTopuble onbIThbl. 14. V3MeHeHHEe OKpacKu

WHJIMKaTOpOB B KHUCIOTHOW cpene. 15. Peakius

MO3ULUN TEOPUH DIEKTPOTUTHUECKON AUCCOLUAIIH.
Cocmasnams MOJNEKYISpHbIE, TOJHBIE W COKpaIIEHHBIE
VMOHHBIEC YPaBHEHUS PEAKIIUH C y4acTHEM KHUCIIOT.
Apaymenmuposams BO3MOXKHOCTh NPOTEKAHUS PEAKIHUi C
yyacTHEeM KHCJIOT Ha OCHOBe mpaBuia bepromne u psna
aKTUBHOCTH METAJUIOB.

IIposooums XUMHYECKHE

ONBITHI,  TMOATBEPKIAOIINE

CBOMCTBA KHCIIOT, C COOJIIOJICHHMEM TPaBWI TEXHHUKHU

0€30I1aCHOCTH.
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HEUTpanu3alMu pacTBOpa IMIENOYH  Pa3IUIHBIMU
kucinoramu. 16. Ilonyuenue rugpokcuaa meau(ll) u
€ro B3aMMO/JICUCTBUE C PA3IMYHBIMU KUCTOTaMU. 17.
BzaumoneiicTBue CHIBHBIX KHCJIOT C  OKCHIOM
meau(ll). 18—20. BsaumomelcTBHE KHCIOT C

Metasmamu.  21. KauecTBeHHas ~ peakuust  Ha
kapOoHaT-uoH. 22. [lonydyeHnue cTynHd KpEeMHHEBOU
KuCaoThl. 23. KauecTBeHHas peakius Ha XJIOpH-

WIH CyTb(aT-UOHBI

Habnwooams n onucviéamo pC€aKkuu C y4aCTUCM KUCIIOT

C IOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

10 XUMUYECKUE O6mme XUMHYECKHE CBOICTBA menoueit: | Cocmagnsams MOJEKYJISIPHBIC, TOJHBIE M COKpaIEHHBIE
CBOWCTBA OCHOBAaHUM | B3aMMOAEWUCTBME  C  KHUCIOTaMH,  OKCHIAMHU | HOHHbIE ypaBHEHUs PEaKLUi C yuaCTHEM OCHOBAHUH.
KaK 3JIEKTPOJIUTOB HEMeTaJlIoB, coisiMu. O0IIMe XUMUYECKUE CBOWCTBA | ApeymeHmupoeams BO3MOXKHOCTb MPOTEKAHUS peakiuil ¢
HEpPACTBOPUMBIX OCHOBAHHWI: B3aMMOJEHMCTBHE C | y4acTHEM OCHOBAaHUM Ha OCHOBe npaBuia beproiie.
KHCIIOTaMH, Pa3JI0KEHHE IPU HarPEBAHUU. Ilpo6ooums  ONBITHI, TMOATBEPKAAIOIINE XUMHUYECKHE
JlaGopaTopHble onbIThl. 24. VI3MeHeHUE OKpacKH | CBOWCTBA OCHOBAaHUM, C COOJIIOJEHMEM NpPaBUJI TEXHUKU
MHIVKAaTOPOB B LIEJIOYHOMN cpene. 25. | Ge3zomacHOCTH.
B3aumopeiictBue menoyel ¢ yriaekuciabIM Ta3oM. | Habniodams M onuckiéams peakluu ¢ y4aCTHEM KHUCIOT C
26. KauecTBeHHas peakIMsi Ha KaTHOH aMMOHHS. | IOMOIIBIO PYCCKOTO (POJHOIO) SI3bIKA U SI3bIKa XUMUU
27—28. Tlomyuenue ruapokcuga meau(ll) m ero
pasnokeHue
11 XUMUYECKUE OO0mre XUMUYECKHE CBOMCTBA CPETHUX COJICH: Xapaxmepuzosamsp 0O0IIME XUMHUYECKHE CBOWCTBA COJIEH C
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CBOMCTBA COJIEU KaK

AIIEKTPOJIUTOB

B3aMMO/ICHCTBHUE C KUCIIOTAMHU, IIEJIOYaMH, COIIMU

U MeTajuiaMu. B3anMoaeicTBre KUCIIBIX COJIEU CO

IIET0YaMH.
JlabopaTopuble onbiThbl. 29. B3auMmopeiicTBue
kapbonaroB ¢  kucnotamu. 30. Ilomydenue
rugpokcuna  kenesa(lll). 31, BsaumopeiicTBue

xelesa ¢ pactBopoM cynbhara meau(Il)

ITO3ULIMKA TEOPUU JICKTPOIIMTUYECKON TUCCOLUALIUN.
Cocmaensams MOIEKYISIPHBIE, IIOJHbIE M COKpalEHHbIE
VOHHBIC YPABHEHMSI PEAKLIUI C y4aCTHEM COJIEH.
Apeymenmupoéams BO3MOXHOCTb IIPOTCKaHUS peaKUUi

C y4acTHEM COJIEM HAa OCHOBE mpasuia beproe.

Ilposooums  ONBITHI, TOATBEPKIAOIINEC XUMHUYCCKHE
CBOMCTBa coJiel, ¢ COOJIOACHHEM NPaBHJI TEXHUKHU
0€30IaCHOCTH.

Habniooams u onuceiéams peaklMM € y4acTHEM COJEH

C TIOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

12 [Tonstue o rugponuze | ['maponus kak oOMEHHOE B3aMMOCHCTBHE coyiel ¢ | Ycemanasnueams 3aBUCUMOCTh MEXKAY COCTAaBOM COJHM U
coneit BOAOW. I'MIponu3 conM CHIBHOTO OCHOBAaHUS W | XapaKTepoOM €€ I'MIpOJun3a.

cmaboit  kucnoTel. [mapomu3  comu  cmaboro | Ananuzuposams  Cpely pacTBOpa COJM C  MOMOIIBIO
OCHOBaHMS M CWIBHOW KHCJIOTBL. BOJOPOIHBIN | HHAMKATOPOB.
nokasareins (PH). IIpocno3zuposams THII TUAPOJIA3A COJIM HAa OCHOBE aHAJIN3a
Jemoncrpanuu. Onpenenenue xapakrepa cpelbl B | €€ GpopMyisl
pacTBopax coien

13 IIpaxmuueckas CBoiicTBa KHCIIOT, OCHOBAaHHH, OKCHAOB M coieil | Ymems oOpamarbcss ¢ 1abopaTopHbIM 000pYyJOBaHUEM

paboma 1. PemieHue
AKCIEPUMEHTATBHBIX

3aaa4 Io TEMEC

B CBCTC TCOpHUU SHCKTPOHHTH‘{CCKOﬁ JUucconmranmmn
n HpCIlCTaBJ'ICHI/Iﬁ 00 OKHCIINTCIBHO-

BOCCTAHOBUTCIIBHBIX PCAKIUAX

N HarpCBaTCJIbHbIMHA npn60paMH B COOTBCTCTBHUU
C IIpaBUJIaMU TCXHUKHU 0C30ITacCHOCTH.

Habniooamws cBONCTBA 37IEKTPOJIUTOB.
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«INEKTPOTUTHUYECKAS

IIUCCOLIHALIHIY

Habniooams ¥ onucvléamv  PEaKUUU C  y4aCTHEM
JIEKTPOJIIUTOB C MOMOIIBIO €CTECTBEHHOIO (PYCCKOrO WU
POZHOTIO0) A3bIKA U SI3bIKA XUMUHU.

@opmynuposamb BBIBOJBI MO pe3yJibTaTaM IMPOBEIEHHOTO

JKCIIEpPUMEHTA
14 O606H.[€HI/IG " CUCTEMaTHu3aluia 3HAHUH 10 TEME « XUMUYECKHE pC€aKluu B paCTBOpAX IJICKTPOJIUTOB»
15 Konmponvnas paboma I o teme «XMMHYECKHUE PEAKIIUHA B PACTBOPAX IJICKTPOIUTOBY
HeMmeTasiibl M MX coeAMHEeHHs (25 1)
16 O61ua;1 CTpOGHI/Ie adTOMOB HEMCTAJIZIOB WU HUX IIOJIOKCHHUEC B 06?3}ZCH}ZI’I’1b, YTO TaKO€ HEMCTAJIJIbI.
XapaKTCPUCTHUKA Hepnozmqecxoﬁ CUCTEME. PSIII Xapakmepuweamb XUMHNYCCKUEC DJIEMCHTBI — HEMETAJIJIbI U
HEMCETAJIJIOB QJICKTPOOTPULATCIIBHOCTH. KpI/ICTaJ'IJ'H/ILIeCKI/Ie CTPOCHUC, (1)I/IBI/III€CKI/I€ U XHUMHYECKHE CBOWMCTBA IMPOCTBIX
peI_HéTKI/I HEMCETAJIJIOB —_— IMPOCTBIX BCIIICCTB. | BEIIECCTB — HEMCETAJIJIOB.
dusnueckue CBOICTBa HEMCETAJIIIOB. O6H_II/IG Obvacuamo 3aBUCUMOCTDH OKHCJIINTCIBHO-
XUMHUYECKHE CBONMCTBA HEMETAIIIOB, OKHUCIUTEIILHEIE | BOCCTAHOBUTEILHEIX CBOICTB (I/IJ'II/I npedcxasbleamb

U BOCCTaHOBUTEJIbHBIE.
Hdemoncrpanun. Komnekinus HemeramioB. Monenu
KPUCTAININYECKUX PEIIETOK HEMETAIUIOB: aTOMHBIE U
MoJieKysipHble. O30HAaTOp U MPUHLIUIIBI €70 PabOTHI.
['openne mpocThIX BEIIECTB — HEMETAIJIOB: CEphI,

docdopa, TpeBeCHOTO yTrIast

CBOMCTBA) DJIEMEHTOB-HEMETAIOB OT HX TOJIOKEHUSI B

HepHOHquCKOﬁ CHUCTCMC XHUMHUYCCKUX OJICMCHTOB

J1. 1. MeHpeneeBa.
Yemanasnueams TPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
CTPOCHUEM XUMHUYECKOU TUIIOM

aToma, CBS3BIO,

KpHCTElJ'IJ'IH‘-IGCKOﬁ peHIéTKI/I HEMeTaJlJla ¥ €ro COeAUHEHUN 1
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¢u3nUeCKUMU CBOMCTBAMM JAHHOTO HEMETala M  €ero

COEIMHEHU M.
/Jloxa3zvieams OTHOCUTEIIBHOCTh IOHATUN «METAL» H
«HEMETAILII»

17 Oo6mas lanmorensl, CTpoeHWE WX aTOMOB W MOIEKYI. | Xapakmepuzosams CTPOCHHE, (PUINUCCKUE U XUMHUYCCKHE
XapaKTEePUCTHKA @usznueckue M XHUMHYECKHE CBOMICTBA TaJIOTEHOB. | CBOMCTBA, IOJYYEHHE U NMPUMEHEHUE TAJIOT€HOB B ILIAHE
snemeHToB VIIA- 3aKOHOMEPHOCTH M3MEHEHUS! CBOICTB TaJOT€HOB B | 001Iero, 0COOEHHOTO M €IUHUYHOTO.

IPYIIIBl — TAJIOT€HOB | 3aBUCUMOCTH OT UX IOJIOKEHUS B MEPUOANYECKON | Vemanaenusams NPUUNHHO-CIEICTBEHHBIE CBA3U MEXKIY
CHUCTEMC. HaXO)KZIeHI/IC TaJIOrCHOB B INPUPOAC U UX | CTPOCHUCM aToMa, XUMHUYECKOHU CBA3bIO, TUIIOM
MOJTy4YEHHUE. buonoruueckoe 3HAYCHUE U | KpUCTATMYCCKON PEHIETKU Y TaIOTCHOB U (PU3NICCKUMU H
MIPUMEHEHHUE TaJOreHOB. XUMUYECKHMH CBOMCTBAMH 3THX BEILECTB
JdemoncTpanun. O0pa3ipl raJoreHOB — MPOCTHIX
BemiecTB. B3anmoielicTBrE TaJoreHoB ¢ METaIaMH.
BriTecHenue xsmopoM 6poma MM MoAa U3 pacTBOPOB
HUX COJIEN

18 Coenunenus lasioreHOBOIOPOZIBI M COOTBETCTBYIOIIME WM | Xapakmepuzosams C UCIOIb30BAHUEM PYCCKOTO (POIHOTO)
TaJIOTCHOB KHCJIOTHI:. IIJTaBUKOBAadA, COJIsAHasd, 6p0M0130)10p0)1Ha$1, SI3bIKAa U A3bIKAa XUMHHU COCTAaB, (1)I/I3I/I‘~IGCKI/I€ U XUMHUYCCKUC

nonosonopoanas. lamorennasl. KauecTBeHHBIE
peakuuu Ha  rajoreHuJ-uoHsl.  IIpumenenue
COCIMHEHU IaJIONEeHOB.

JeMoHCcTpanus. Komneknus MIPUPOIHBIX

CBOICTBa, TMOJY4YEeHHME U MPUMEHEHHE COEAMHEHUN
raJIOT€HOB.
Haszvieamv  coenmuHeHHUs TrajloreHoB 1o  (opmyne u

cocmagnsims GOPMYJIbI 110 UX HA3BAHUIO.
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COEAMHEHUH XJIOpa.
JlaGopaTopuslii onbIT. 32. Pacnio3HaBaHue

TraJorcHuJ-uoHoOB

Yemanasenueams TPUUYMHHO-CICACTBEHHBIE CBS3H MEXKIY
XUMHUYECKOH CBSA3BIO U TUIIOM KPUCTAUIMYECKOM PELIETKU B
COEJMHEHUSX TaJIoTeHOB U (PU3UYECKUMHU U XUMUYECKUMU
CBOMCTBAMM TUX BEILECTB.

IIposooums, nabniooams W OnUCLIGAMb XUMHUYECKUN
DKCIIEPUMEHT II0 PACIO3HABAHUIO TAJOTCHHUJ-UOHOB C
co0JII0/IEeHHEeM IIPAaBUJI TEXHUKU OE€30IaCHOCTH.

Buinoansamo

pacuéTel MO XUMHYECKHUM (QopmynaMm u

YPaBHEHUSIM  pPEaKLMi, NPOTEKAIIMX C  y4aCTUEM

COE€IMHEHHI TAJIOTEHOB

19

Ipaxmuueckas
paboma 2. zyuenue
CBOMCTB COJISTHOU

KHCJIOTBI

ConaHasg KucJIoTa KaK CHJIBHBIN QJICKTPOJIUT.

Tunuynasie pe€akiuu KHUCJIOT, XapaKTCpPpHbIC JIA
COJITHOM KHCJIOTBI: B3aMMOJICHCTBHE C METalJIaMH,
OCHOBHBIMH n aM(l)OTepHI)IMI/I OKCHuJaMu,
OCHOBAHUSAMHU H aM(I)OTepHBIMI/I TUAPOKCUIAMU,

consmu. KauecTBeHHas pCaKnus Ha XJIOPUA-UOH

Ymems oOpamatbes ¢ nabopaTOpHbIM 000pYAOBaHHUEM U

HarpeBaTelbHBIMM ~ NpUOOpaMH B COOTBETCTBUU  C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

Habniooams cBOWCTBA 3JEKTPOIUTOB U MPOUCXOISANINX C
HUMH SBJICHU.
Habniooams W onucvliéams  peaklMM C  y4acTHEM
AIIEKTPOJUTOB C MOMOIIBIO PYCCKOTO (POIHOTO) s3bIKa M
SI3bIKA XHUMUH.

Dopmynuposamb BBIBOJBI 10 PE3yJbTaTaM IMPOBEIEHHOTO

9KCIICPUMCHTA
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20 Oo6mas OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. | /Jlasame 0OOIIyI0 XapaKTEPUCTHKY aTOMaM, MPOCTBIM
XapaKTepUCTHKA Cepa B mpupone U e€ moiydyeHue. AJJIOTPONHBIE | BEIIECTBAM U COCIMHEHUSM XaJIbKOTEHOB B 3aBUCUMOCTH OT
as1eMeHTOB VIA- MoIUGUKAMK Cepbl U HUX CBOMcTBAa. XMMHYECKHE | UX MOJOXKEHUS B IEPUOIUUECKON CUCTEME.

IpyIIbl — CBOWCTBA cepbl U €€ IPUMEHEHUE. Xapakmepuzoeams CTpOEHHE, aUIOTPOINIO, (PU3NYECKUE U
xaspkoreHos. Cepa JdemMoHcTpanuu. BzaumoneiictBue cepsl ¢ XUMUYECKHE CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHUE CEPBI.
MeTajuiaMu. ['opeHune cepsl B KUCIOpOIe Ycemanaenueams TPUYMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
CTPOCHHEM  aToMa, XHMHYECKOH  CBSA3bIO,  TUIIOM
KPUCTANINYECKON peméTku cepbl M €€ (U3NUYECKUMHU U
XUMHUYECKHIMHU CBOWCTBAMH.
Bvinonnsams  pacy€rbl MO0 XUMHUYECKMM (GOpMyNIaM |
YPaBHEHUSIM PEAKLUH, IPOTEKAIOIIUX C YYAaCTHEM CEpBHI.
IIpogooumys, Habmooams W onucvLleamv XUMUYECKUI
HKCTIEPUMEHT T10 TOPEHHUIO CEPhl Ha BO3/IyXE U B KHUCIOPOJIC
C COOJTIOZICHNEM TIPaBIII TEXHUKH 0€30TacCHOCTH
21 CepoBojiopo 1 CepoBoJIOpOJI: CTPOEHHE MOJIEKYIbI, (puzndeckue u | Xapakxmepuzosams ¢ UCIOIb30BAHUEM PYCCKOTO (POIHOIO)

Cyb(pUIBI

XUMHUYCCKUC CBOﬁCTBa, MOJIYUCHHUEC U 3HAUCHHUC.

CepoBogoponHass kucinora. Cynbduapl U HX
3HaueHwue. JlroMmuHOPOPHI.
Jemoncrpanuu. Komnekius CyabQUIHBIX Y.

KauecTBennas pCaKknusd Ha CYJ'IB(I)I/I,Z[-I/IOH

A3bIKA M S3bIKA XUMHH COCTaB, GU3NUYECKUE U XHUMHUYECKUE
CBOICTBa, TMOJIyYCHHUE W TPUMEHEHUE COCAWHCHHUU CEphl B
CTENeHN OKUCICHUS —2.

Ha3zvieams coenuHEeHUs cepbl B CTETIEHU OKUCICHHS —2 TIO
dbopmyne u cocmagnams GOpPMyYIIBI IO UX HA3BAHUIO.
Cocmasnamo HOHHBIE

MOJICKYJIAPHBIC U YpaBHCHUA
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peakuuii, XapakTepU3yIOIIHE XHUMUYECKHUE  CBOMCTBa
COCIMHEHUH CEpbl B CTENIEHU OKUCIICHUS —2.

Onucvieamo MIPOLIECCHI OKHUCJICHUS-BOCCTAHOBJICHUS,
onpeoensams OKUCIUTEIb U BOCCTAHOBUTEb U COCMABIAMb
AJIEKTPOHHBIA OalaHC B peakmusIX C y4aCTHEM CEphl B
CTETEeHU OKUCIICHUS —2.

Yemanasenueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
XUMHUYECKOH CBSI3bIO U TUIIOM KPUCTAJUIMYECKOMN PEIIETKH B
COCIMHEHUSAX Cepbl W (UBHYSCKUMHU H XHUMHUYECKUMU

CBOMCTBAMU DTUX COEIMHEHUN

22

Kucnopoausie

COCAUHCHUS CCPhI

Oxcun cepri(IV), cepuucras Kuciora, Cyiab(QUTHL
KavecTBeHHast peakiyst Ha CyJlb(UT-HOH.

Oxkcun cepwi(VI), cepHas kucinora, CyibQaThl.
Kpucramnorngparsl. KauecTBeHHass peakuus Ha
Cynb(aT-uoH.

Jemoncrpanuu. OOecuBeurBaHHE OKpallEHHBIX
TKaHEH W I[BETOB CEPHUCTHIM T'a30M.
KOHIICHTPUPOBAHHOMN

BsaumopeiicTBue CEepHOH

KHCIOTHI ¢ Menpto. OOyrmuBaHue OpraHMYECKHX
BEILIECTB KOHIEHTPUPOBAHHOM CEPHOU KHUCIOTOM.

JladopaTopHublii onbIT. 34. KauecTBeHHBIC peakITuu

3anucvieams  HOpMYNBI OKCHIIOB CEpBl, HA3bl8AMb WX,
Onucvi6ams CBOWCTBA HAa OCHOBE 3HAHUM O KHUCIOTHBIX
OKCH/JIaX.

Xapaxmepuzoeams ¢ UCIOJIB30BAHUEM PYCCKOTO (POIHOIO)
A3bIKA M S3bIKA XUMHH COCTaB, GU3NUYECKUE U XUMHUYECKUE
CBOWCTBA CEpPHOM KUCIIOTHI KaK 3JIEKTPOJIUTA.

Cocmasnsaims ~ MOJEKYISIpHbIE W  WOHHBIE YPaBHEHHS
peaKkuuii, XapaKTEPU3YIOIINX XUMUUYECKUE CBOMCTBA CEPHOMU
KHUCJIOTBIL.

Pacnosznaeams cynbhaT-nuoHbI.

Xapakmepuzoeams ¢ UCHOIb30BAHUEM PYCCKOrO (POIHOIO)
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Ha cyNb(haT-uOHBI

SA3blKa M S3bIKA XUMHUU CBOWMCTBA KOHUEHTPUPOBAHHOMN

cepHoﬁ KHCJIOTHBI KaK OKUCJIUTCIIA.

Cocmasnamo ypaBHCHHS OKHCIUTENBHO-
BOCCTAHOBHUTEIIbHBIX PEAKIHUH METOJOM 3JIEKTPOHHOTO
Oananca.

Boinonansmes  pacy€rbl M0  XMMHYECKMM (GOpMysIaM |

YpaBHCHUAM peaKHHﬁ, MIpOTCKAOIIUX C Yy4aCTUEM cepHoﬁ
KHCJIOTHI.

Habnwooams 1 onucviéams XUMAYECKUH SKCIIEPUMEHT

23 Ilpaxmuueckas CepHass KHWCIOTa KaK CHJIBHBIA  DJIEKTPONHUT. | Ymems oOpamarthesi ¢ 1a00OpaTOpHBIM 00OpYIOBaHHEM U
paboma 3. Uzyyenne | TUNWYHBIE pEaKIUU KHUCIIOT, XapaKTepHbIe MJisi | HarpeBaTeIbHbIMA  NpuUOOpaMH B COOTBETCTBUU  C
CBOMCTB CEpHOM pa30aBiIeHHON CEpPHOM KHMCIOTHI: B3aMMOJICHCTBHE C | MpaBUJIAMH TEXHUKH O€30MaCHOCTH.

KHUCJIOTBI MeTajlIaMy, OCHOBHBIMH " amotepHbiMU | Habniooams CBONCTBA 3JEKTPOIUTOB U MPOUCXOIANINX C
OKCHJJaMU, OCHOBAaHUsSIMU )51 aM(bOTepHI)IMI/I HUMH SIBJICHUH.
ruapokcuaaMu, consmu. KadectBenHas peakius Ha | Habniodams W onucvléams  PeakUM € y4acTHEM
cynb(haT-uoH AIIEKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIU
POJIHOTO) SI3bIKA M SI3bIKA XUMUHU.
@opmynuposamb BBIBOJBI MO pe3yJibTaTaM IMPOBEIEHHOTO
AKCIIEPUMEHTA
24 Oobmas OOmiasi xapakTepucTUKa dJeMEHTOB VA-rpynnsl. | [Jagams 0OLIyI0 XapaKTEpUCTUKY aToMaM, MPOCTBIM
XapaKTepUCTUKA A30T, CTpoeHHWe aroMa ¥ MOJEKYJbl a30Ta. | BEECTBAM W COCAMHEHHUSM JyneMeHToB VA-Tpynmbl B
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XUMHUYCCKUX
31eMeHTOB V A-

rpynmsl. A30T

dusnyeckue U XMMUYECKHME  CBOWCTBA M
MpUMEHEHUE a30Ta. A30T B TMPUPOJE U €ro
Ouosoruueckast poiib.

Hemoncrpaumuu. [(uarpamma «CocTaB BO3IyXan.

Buneodparmentst u cnaiiasl «lItuusu 6azapbi»

3aBUCUMOCTH OT UX II0JIOKECHMS B IIEPUOIUYECKON CUCTEME.
Xapakmepuzoeams ¢ UCNOIB30BAHUEM PYCCKOrO (POIHOIO)
A3blKa M S3blKa XMMHUU CTpOEHHE, (u3HUecKHue U
XMMHMYECKHE CBOMCTBA, ITOJIyYCHHE U IPUMEHEHHUE a30Ta.
Hasvisams coenuHeHus a3oTa Mo (HopMylle U cocmasiame
(GopMyJIbI 110 UX HA3BAHHUIO.

Yemanasnueams TpUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
CTPOEHHEM aTOMa U MOJIEKYJIbI, BUAOM XMMHUYECKOHN CBS3H,
TAIIOM  KPUCTAJUIMYECKOM  pemETKM a30Ta MU €ro
($U3NYECKUMU U XUMUYECKUMU CBOWCTBAMHU.

Buinonnams  pacdéTel MO XUMHYECKUM QopMmyiaM H

YpaBHCHUAM peaKHHﬁ, MPOTCKAOUINX C YHAaCTUCM a30Ta

25

Ammvunak. Coiu

AMMOHU

AMMHAK, CTpOCHHUE MOJEKYJIbl U (PU3NUECKHE
CBOMCTBA. AMMHayHas BOJA, HAIIATBIPHBIA CIUPT,
ruapar aMMuaka. JIOHOpHO-aKUENTOPHbIA MEXAHU3M
oOpa3oBaHHsl  CBS3M B  KAaTHOHE  aMMOHHA.
BoccranoButenpHBIE CBOMCTBA aMMHAaKa.

Comu ammoHMA W uX HpuMeHeHue. KadecTBeHHas
peakuys Ha KaTUOH aMMOHHUS.

coOupanue U

demoncrpauuu.  IlomyueHnue,

pacCriosHaBaHWEC aMMHakKa. Paznoxenune Juxpomarta

Xapaxmepuzoeams ¢ UCNOJIB30BAHUEM PYCCKOTO (POIHOIO)
S3bIKa W S3bIKa XUMHHU COCTaB, CTPOCHHE MOJEKYJIbI,
buznueckue ¥ XHMHUYECKHE CBOWCTBA, TMOJY4YCHHE U
IIPUMEHEHNE AMMUAKA.

Ha3zvieams conmun aMMoOHMSI 110 (GopMyllaM U coOCMmasisamy
(hOpMYJITBI IO UX HA3BAHUSIM.

3anucvieamv ~ MOIIEKYNSpPHbIE W  HMOHHBIE YpaBHEHUS
peakuui, CBOICTBA

XapaKTCPU3YIOIIUX XHUMHUYCCKUC

aMMHMaKa U COJIEM aMMOHMUS.
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aAMMOHHSI.
JlaGopaTopuslii onbIT. 36. KauecTBeHHAsT peakius

Ha KaTUOH aMMOHUA

Cocmasnamo ypaBHEHUS OKHCIIUTENLHO-
BOCCTAHOBUTEJIBHBIX PpEAKIMH C ydyacTHEM aMMHaKa C
MTOMOIIIBIO METO/1a AJICKTPOHHOTO OajaHca.

Yemanasnueams TPUYMHHO-CICACTBEHHBIC CBSI3H MEXKIY
BUJIOM XHMHYECKOW CBSI3M, THUIOM KPUCTAILIMYECKOMN
pPEmIETKM B aMMHUAKe U COJSX aMMOHMS U (U3HUECKUMU H
XHMHYECKUMU CBOHCTBAMM ATHUX BEIIECTB.

Ilposooums, mnabro0O0ams W ONUCHIGAMb XUMHYCCKHUI
AKCIIEPUMEHT TI0 pPAaCMO3HABAHMIO HOHOB AaMMOHHS C
cO0JTI0IEHHE TTPABHUIT TEXHUKU 0€30MaCHOCTH.

Buvinonnamo

pacuéTel MO XUMHYECKHUM (Qopmynaam H

YpaBHCHUAM peaKHHﬁ, MPOTCKAOMIUX C YyHaCTUEM aMMUaKa

26

IIpakmuueckas
paboma 4.
ITonyuenne ammuaxa
U U3y4YECHUE €Tr0

CBOWCTB

[Tomy4yenue, cobnpaHue U pacrio3HaBaHUE aMMHAKa.

N3yuenne pacTBOpUMOCTH aMMHAaKa B BOJE U

XapaKTCPUCTHUKA OCHOBHBIX CBOMCTB ruapara
ammuaka. KauecrBenHas pcaknud Ha KaTHUOH
AMMOHMUA

Ilonyuams,  cobupamv W pacnosnaeamv  aMMHaK.

Obpawamvcss ¢ nabopaTopHbIM  00OpyIOBaHHEM U

HarpeBaTeNbHBIMU ~ MPUOOpPaMH B COOTBETCTBHH  C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habniooams n onucvieams XUMHUECKUH HKCHEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA M SI3bIKA XUMUH.
Dopmynuposams BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHOTO
AKCIIEPUMEHTA.

Compyonuuames B TIpOIECCE Y4EOHOTO B3aMMOJICHCTBHS
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npu paboTe B rpymmax

27—28

Kucnoponusie

COCANHCHHUA a30Ta

Oxkcuibl a30Ta: HECOJIEOOPA3YIOIINE U KUCTIOTHBIC.
A3oTucTas KUCJIOTa U HUTPUTBL. A30THasl KHUCIIOTA,
e€ Ioy4yeHue U cBorcTBa. Hurparsl.
JdemoHcTpanmu. B3aumopeiicteue
KOHIICHTPUPOBAaHHOM Aa30THOM KHCIIOTBI C MEJIBIO.
I'openne uy€pHoro mnopoxa. Pasnoxenue HuTpara
KaJIusl ¥ TOPEHUE IPEBECHOTO YTOJIbKA B HEM.
JlaGopatopHblii onbIT. 37. XUMHYECKUE CBOICTBA

a30THOM KHUCJIOTHI KaK OJICKTPOJIUTA

Xapaxmepuzoeams ¢ UCIOJIB30BAHUEM PYCCKOTO (POIHOIO)
A3bIKa M SI3bIKA XUMHH COCTaB, (U3NYECKUE U XHUMHUYECKUE
CBOICTBA, MTOJIy4YEHUE U IPUMEHEHUE OKCUIOB a30Ta.
Cocmasnsams ~ MOJEKYNISApHbIE W  HOHHBIE YpaBHEHUS
peakuuii, XapakTepU3yKIIMX XUMHUYECKHME  CBOMCTBa
OKCHJIOB a30Ta.

Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
BUJIOM XHMHUYECKOW CBSA3M, THUIIOM KPHUCTAJUIMYECKOU
pemeéTKh B OKCHAAX a30Ta U WX (QUINIECKUMH H
XUMHUYECKUMH CBOMCTBAMHU.

Xapaxmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POTHOTO)
S3bIKA M SI3bIKA XUMHH COCTaB, GU3NUYECKUE U XUMHUYECKUE
CBOMCTBAa Qa30THOM KHUCIOTHI Kak »JJEKTpPOJUTa U €€
MIpUMEHEHHE.

3anucvieamo MOJICKYJISIDHBIC W HMOHHBIC  YpPAaBHCHUA
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peakuuii, XapakTepU3yIOIIHE XHUMUYECKHUE  CBOMCTBa
a30THOM KUCJIOTHI KaK JIEKTPOJIUTA.

Ilposooums, HabrOO0amMs W ONUCHIGAMb XUMHYECKHUI
SKCIEPUMEHT, XapaKTepU3YIOIIUA  CBOMCTBA  a30THOMU
KHCIIOTBI KaK OJJICKTPOJIUTA, C COONIOJEHUEM TIPABHII
TEXHHUKHU 0€3011aCHOCTH.

Xapaxmepuzoeams a30THYIO KUCTIOTY KaK OKUCIUTEb.
Cocmasnams

YpaBHCHUA OKHUCIHUTCIIBHO-

BOCCTaHOBUTEIBHEIX peaKuuit, XapaKTEPU3YIOIINX
XUMHYECKHE CBOMCTBA a30THOM KUCIOTHI KaK OKUCIIHTENS, C
MTOMOIIIBIO METO/1a AJICKTPOHHOTO OajiaHca.

IIpogooumys, Habmooams W onucvLleamv XUMUYECKUI
SKCIEPUMEHT, XapaKTepU3YIOIIU  CBOWMCTBA  a30THOMU
KHUCJIOTHI KaK OKUCIIUTENS, C COOTIOIEHUEM MTPABUIT TEXHUKHU

0€30I1aCHOCTH

29

®docdop u ero

COCIUHECHUA

docdop, crpoeHue aroma u annorponus. Pochuabl.
®ocpun. Oxcua docdopa(V) u docdopHas
kucnora. Pocatsl.

JemoncTpamuu. O0pa3ubl IPUPOJHBIX COSAMHEHUN
dochopa. T'openue ¢dochopa Ha BO3ayXe U B

kucnopone. Ilomydenue OGemoro Qochopa wu

Xapaxmepuzoéams ¢ UCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
SA3bIKA U A3bIKa XUMUH CTPOCHUC, AJUIOTPOIIUIO, (1)I/I3I/I‘-ICCKI/IC
U XHUMHYECCKUC CBOﬁCTBa, IMOJIYUCHHUEC W TMPUMCHCHUEC
docdopa.

CaMOCTOSTEIBbHO onuceledams CBOMCTBa OKCHIa

dochopa(V) Kak KHUCIOTHOTO OKCHJIa H CBOWMCTBA
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HCIIBITAHUE €TI0 CBOMCTB.
JlaGopaTopuslii onbIT. 38. KauecTBeHHAs] peakius

Ha docdar-uon

dbocopHOIi KHCTOTEHI.

dochopa(V) u

dbocpopHOl KHCIOTHl ypaBHEHUSIMH COOTBETCTBYIOIIUX

Hnnrocmpuposams  CBOWCTBA  OKCHAA

peaKIui.
IIposooums, Hab0OamMb W ONUCLIBAMb XUMHYECKUH
OKCHEPUMEHT €  COOJIIOJJICHHEM  TpaBWI  TEXHUKHU
0€301MMacHOCTH.
Pacnosznasams dhochar-noHsl
30 Oobmas OOmas xapakrepuctuka syneMeHToB |VA-rpynnsl: | Jasames 0O0LIyl0 XapakTEpUCTUKY aroMaM, MPOCTHIM
XapaKTepUCTHKA 0COOEHHOCTH CTPOCHHSI aTOMOB, ITPOCTHIX BEIIECTB U | BEIIECTBAM M COCIWHEHHSIM OJJIeMeHTOB I[VA-rpynmsl B

3reMeHToB IV A-

IPYIIBL. YTIEpOL

CO@I[I/IHGHI/Iﬁ B 3aBUCUMOCTHU OT IIOJOXCHHA

3JIEMEHTOB B IEPUOANYECKON cHUCTeMe. YTIepon.
Kpyrosopor yriepoma B mpupone. AJIOTPONHBIE
rpa¢put.  AmopdHBIii

yIJIepOJ: caxka, JPEeBECHBI yroiab. AncopOuus.

MoauUKaIUH: aimMas,

XUMHYECKHE CBOMCTBA yriepoza.
Kokcoxnmuueckoe Iponu3BOACTBO U €0 MPOIYKIIHS.
Kap6uasr.

Jemoncrpanuu. Komnexius «O06pa3isl MpUpOIHBIX
IToprper H. M.

COCIIMHEHUI  YIJIepoAay.

3enuHckoro. [lornonenne akTUBUPOBAHHBIM YITIEM

3aBUCHMOCTH OT UX TOJIOKCHHUS B IIEPUOTUUECKON CUCTEME.
Xapaxmepuzoéams ¢ UCTIOIB30BAHUEM PYCCKOTO (POIHOIO)
SA3bIKA U A3bIKa XUMUH CTPOCHUC, AJUIOTPOIIUIO, (1)I/I3I/I‘-ICCKI/IC
U XHUMHYECCKUC CBOI\/JICTBa, MMOJIYYCHUEC W TMPUMCHCHUC
amopdHoTo yrieposa.

Cpasnueamsb CTpOCHHE U CBOICTBA aiMa3a U rpadura.
Onucviéams OKUCIUTEIBHO-BOCCTAHOBHUTEIILHBIC CBONCTBA
yrieposa.

HaOr0ams W ONUCHIBAMb  XUMUYECKUH

IIpogooump,

9KCIICPUMCHT C CO6JIIO,[[CHI/I€M IpaBUJI TCXHUKHU

0€301I1acHOCTH
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pacTBOPEHHBIX BEIIECTB WJIA Ta30B. Y CTPOWCTBO

pOTUBOTa3a

31

Kucnopoaubie

COEIMHEHMS yriepoaa

Okcun  yraepoma(ll):  cTpoeHne  MOJIEKYJIBI,
nonydyeHue u cBoiictBa. Oxcun yriaepoga(IV):
CTPOGHHE MOJIEKYNIbI, IIOJIyYeHHE W CBOWCTBA.
VYronpHas kucnora. Conu  yroJbHOH  KHUCIIOTHI:
KapOoHaTel W TUApOKapOoHaThl. TexHuueckas u
MUIIeBas cofa.

JladopaTtopuslii onbiT. 39. [lonydyeHue u cBoiicTBa

YTOJIBHOM KHUCJIOTHI

Xapakmepuzoeams ¢ NCTOIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA U S3bIKAa XUMHUH COCTaB, (PU3MUYECKUE M XUMHUYECKHE
CBOWCTBA, MTOJyYCHHUE U IIPUMEHEHUE OKCHJIOB YIIIEpo/a.
Yemanaenueams TNPUYMHHO-CIICICTBEHHBIC CBSI3U  MEXKILY
BUJOM XHMHYECKOW CBS3M M THIIOM KPHCTALUTHYECKOM
pPEmIETKH B OKCHJAX yIjepojla W HuX (QU3HUECKUMH H
XUMUYECKHUMHU CBOWCTBAMH, a TAK)KE MPHUMEHEHUCM.
Cobniodams  TpaBUJa TEXHUKH  OE€30MACHOCTH  TIpU
UCIIO0JIb30BaHUU IIEYHOTO OTOILJICHUSI.

Okasvieams TIEPBYIO TOMOILNL TPH OTPABICHUU YTapHBIM
ra3om.

Xapakmepuzoeams ¢ NCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA U SA3bIKa XUMHUH COCTaB, (PU3NYECKHE U XMMUYECKHE
CBOWCTBA, MOJIy4Y€HHE U IMPUMEHEHNUE YrOJbHOM KHCIOTHI U
e€ counell (kapOOHATOB U THJIPOKapOOHATOB).
HUnnrocmpuposams 3aBUCUMOCTH CBOMCTB COJIEH YTOJIBHON
KHCJIOTHI OT UX COCTaBa.

IIposooumys, Habmooams W oOnUCLIBAMb XUMUYECKUI

OKCIICPUMCHT C CO6J'IIO)I€HH€M IIpaBuJI TCXHUKU
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0€30I1aCHOCTH.
Pacnosznaeampb kapOOHAT-HOH.

Buinonnams  pacuérel 10 XUMHUYECKHM (QopmynaM H

YpaBHEHUSM  pPEaKlHii, MNPOTEKAIUX C  Yy4acTUEM

COEMHEHUH yriaepoaa

32 Ipakmuueckas [Tonyuenue, coOupanue W  pacrnosHaBanue | [lonyuams, cobupames W pacno3Hagams YTIEKUCHBIN Ta3.
paboma 5. | yrmekucioro raza. M3yuenume pactBopuMoctH | Obpawamscs ¢ 1aOOpPaTOpHBIM — OOOpyIOBaHUEM U
[Monyyenue YIJIGKHCIIOTO Tra3a B BOJC W XapaKTEPHCTUKA | HArpeBAaTEJIbHBIMU ~ NPHOOpaMH B COOTBETCTBUU  C
VIIEKUCIOTO Ta3a | | KACIOTHBIX CBOICTB yTOJILHOM KHCIIOTHI. | TIPaBHJIAMHU TEXHUKH OC30ITaCHOCTH.
u3ydeHue ero cBoMcTB | KauectBeHnHass  peaknusi Ha  KapOoHar-  u | Habarooams M onucvbléams XUMHUYECKUH HKCHEPUMEHT C

THJIPOKapOOHAT-UOHBI MIOMOIIIBIO0 PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMHH.
@opmynuposams BBHIBOJABI MO pe3ylbTaTaM MPOBEIEHHOTO
IKCIIEPUMEHTA.
Compyonuuames B TIpOIIECCE Y4YEOHOTO B3aMMOJICHCTBHS
npu paboTe B rpymnmnax

33 YrneBoaopobl Oprannueckas XxuMusi. YTIeBogopoasl. MertaH, 3Tan | Xapakmepuzoeams OCOOCHHOCTH COCTaBa U CBOWCTB

n npomnan KakKk MMpEaACIIbHBIC (HaCBIIJ_ICHHLIC)

YrJIICBOAOPOIBI. OTujeH n allCTHUIICH KakK
HCTIPCACIILHBIC (HeHaCBIH_ICHHBIe) YTrJIICBOAOPOABI.

CtpykTypHble (OPMYINIBI OPraHWYECKHX BEIIECTB.

OpPraHMYECKUX COCTUHEHHM.
Pasznuuamsb ipenenpHbple N HENPEAEIBHBIE YTIIEBOAOPOIBI.
Hasvisams u 3anuceiéams (HopMynbl (MOJEKYJISpPHbIE U

Ba)KHEHIITNX MpeaCcTaBUTENEH

CTPYKTYpHBIE)
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I'openue yrneBogopoaoB. Peakiuu neruapupoBaHust
MpEeACIIbHBIX YIIIEBOIOPOJIOB.

JdemoncTpanuu. Moaenu MoJieKya METaHa, 3TaHa,
STWJIEHA W aleTwieHa. B3zauMozeicTBue sTuieHa ¢

OpOMHOI1 BO/IOH U PacTBOPOM IepMaHraHaTa Kajaus

YIJIEBOJOPO/IOB.

Habniooams 3a  XOIOM XHMHYECKOTO HKCIEPUMEHTA,
OIKCHIBATH €T0 U JEJIaTh BBIBOBI HA OCHOBE HAOIIOICHHIA.
Quxcuposams PE3yNbTaThl AKCIEPUMEHTA C IOMOUIBIO
pycckoro (poaHOro) s3bIKa,

a TaxKXkEC C IIOMOLIBIO

XUMUAYECKUX (POPMYI U ypaBHEHHI

34 Kucnopoaconepxa- Cnuptel. OTWIOBBIH  cIUPT, €ro MOJy4eHUe, | Xapakmepuzosams CHUPTHl Kak KUCIOPOACOIEpIKalue
[1e OpraHu4ecKue NpUMEHEHHEe U  (QU3UOJIOTMYEecKoe  JACHCTBHE. | OpPraHUYECKHE COSTUHEHUS.
COEIUHEHUS TpéxaTOMHBIM CHUPT IJIMLEPHH. VYxcycHas | Kraccugpuyupoéams COUPTHL 1O YHCITY THAPOKCHIBHBIX
KHCJIOTa KaK MPeICTaBUTEIh KApOOHOBBIX KUCIIOT. IpyMNI B UX MOJIEKYJIaX.
Jemoncrpanuu. OOume xuMmMH4Yeckue CBocTBa | Haszvieams npeacTaBuTeneil OAHO- U TPEXATOMHBIX CIIMPTOB
KUCIOT Ha  TpuUMepe  YKCYCHOM  KHUCJIOTHI. | M 3alUCHIBATh UX (POPMYJIBI.
KauecTBeHHas peakiiysi Ha MHOTOAaTOMHBIE COUPTHl | Xapakmepuzosamb KapOOHOBBIE KHUCIIOThI KaK
KHCIIOPOJICO/IEPKAILE OPTAaHUYECKUE COSAMHEHMS.
35 Kpemuuii u ero KpemHuii, ctpoeHune ero atoMa M HaxoOXJAeHUE B | Xapakmepuzoeams C UCHOIB30BAHUEM PYCCKOTO (POIHOTO)

COCIUHECHUA

npupoje. CBoiictBa kpeMHus. CHIMIIMABI U CUJIaH.
Oxcupn xpemuusa(IV). KpemnueBass kuciora um eé
COJIH.

Hdemoncrpanun. Komnekius «O06pa3iibl mpupoIHbIX
COCIMHEHU I Konnexuus

KPpCMHU». CTCKJIA,

KE€paMUKH, HEMCHTA U I/ISJIG.]'II/Iﬁ U3 HUX.

sA3bIKA W A3bIKA XMMHUHU CTPOCHHE ATOMOB M KpHUCTAJIIOB,
(1)I/ISI/I‘ICCKI/IC N XHMHUYCCKUC CBOﬁCTBa, MMOJIYy4YCHHUEC U
MPUMCHCHUC KPCMHMU.

Yemanasnusame MMPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKAY
CTPOCHUCM aTOMa, BHUIOM XUMHYECKOMN CBsA3U, THUIIOM

KPUCTAIIMYECKON PEIIETKU KPEMHHUS U ero (U3HYECKUMU U
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JlaGopatopubie  onbiThl. 40. Ilpomyckanue

YIIJIEKUCIIOTO ra3a Yyepe3 pacTBOP CHIIMKATA HATPHSI

XUMHUYECKUMHU CBOMCTBAMH.

Bvinonnams  pacy€rel MO0 XUMHUYECKMM (GopMylnaM U
YPaBHEHMSIM PEaKLUi, IPOTEKAIOIIUX C Y4aCTUEM KPEMHUS
U €r0 COCTUHEHUN.

Xapaxmepuzoeams ¢ UCIOJIB30BAHUEM PYCCKOTO (POIHOIO)
A3bIKa M S3bIKA XUMHM COCTaB, (GU3NYECKUE U XUMHUYECKUE
CBOWCTBA, [10JIy4YEHHE U IPUMEHEHUE COCIMHEHUI KPEMHUSI.
Cpasnusams TUOKCUABI YIIIEPOJa U KPEMHUS.

Onucvieamy BaXKHEWIINE TUIBI IPUPOJIHBIX COEIUHEHUI

KpEMHUS KaK OCHOBHOT'O DJIEMEHTA JINTOC(EPHI.

36 CunukaTtHas [IpousBoncTBo crexkia u uemeHta. llpoaykuus | Xapakmepuzosams CUTUKATHYIO TPOMBILIUIEHHOCTh M €€
MIPOMBIIIITIEHHOCTh CHJIMKaTHOMN HPOMBIIIJIEHHOCTH: OIITUYECKOE | OCHOBHYIO IPOAYKIIHIO.
BOJIOKHO, Kepamuka, dapdop, dasuac. Ontuueckoe | Yemanasnusames aHaIOTUN MEKIY PA3TUIHBIMHU OTPACIISIMU
BOJIOKHO. CUJIMKATHOU MMPOMBIINIJICHHOCTH
JleMoHCTpannu. Konnexuust MPOTYKITHH
CIJIMKaTHOM TMPOMBILIUIEHHOCTH. BumeopparmMeHTsI
u cnaiiasl «IIpon3BoACTBO CTEKIIa M IEMEHTa»
37 [Tonyuenue Hemerannel B mpuposae. @pakumoHHas neperoHka | Onucvliéams HAXOXKAECHUE HEMETAJUIOB B IPUPOJIE.
HEMETaJJIOB KHUJIKOTO  BO3/AyXa Kak Croco0 mojdydeHus | Xapakmepuszoéamv  (QPaKIUOHHYIO MEPETOHKY JKUIAKOTO

KHCI0poAa, a3oTra u aproHa. Ilomyuenue ¢ocdopa,

KpeMHUS, XJI0pa, Hoa. DJIEKTPOIU3 PacCTBOPOB.

BO3/1yXa KaK COBOKYITHOCTb (I)I/ISI/I‘-IGCKI/IX MpoHeccoB.

Apeymenmupoeéams  OTHECEHHE IPOLIECCOB  MOTYyYEHUS
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JdeMoHcTpanuu. Komnexnus «Ipuponusie

COCJMHEHUS HEMETaioB». BuaeodparmMeHTsl U

CJ'I&IZI[BI ((CDp AKIIMOHHAasA IEpEroHka KHNJIKOIro

Bo3ayxa». Bugeodparments! u cnaitnbl «llomydenue

AKTHUBHBIX HEMCTAJIJIOB K OKHCIHUTCIBHO-

BOCCTAHOBHUTCIIbHBIM IIpOLIECCaM

BOJ0OpPOAA, KHCII0poJia u raJIoreéHOB
ANEKTPOIIUTUYECKUM CIIOCOOOM»
38 [Tonyuenue [lonydyeHue CepHOUM KHUCIOTBI: CBIPbE, XUMM3M, | Xapakxmepuzosams XUMU3M, CBIPBE, allllapaTypy U Hay4dHbIE
BAKHEHIINX TEXHOJIOTUYECKAsi CXEMa, METOJ KHIIALIEro CJosl, | IPUHUUIBI IPOU3BOJCTBA CEPHON KHCIIOTBHI.
XUMHUYECKHUX IIPUHIATIIBI Terno0o0MeHa, nporuBotoka U | Cpasnueéams ~ TPOU3BOACTBO  CEPHOM  KHUCIOTBI U
COEIMHEHU I uupkyasaauu. Oneym. IIPOU3BOJICTBO aMMHUaKa
HEMETAJIJIOB IIponsBoncTBO  amMmuaka: CBIpBE,  XHMMM3M,
TEXHOJIOTHYECKAsl CXEMa.
JdemoHcTpanmu. Mopenu arrnaparoB I
MPOU3BOJACTBA CEPHOM KUCIOTHI. Mo/IeNIb KUMSIIETO
cios. Mojenb KOJOHHBI CHHTE3a aMMHakKa.
Buneopparmentst u  chaiigel  «IIpousBoacTBo
CepHOIl KHCIOTB». BuaeodparmeHTsl U craiiabl
«IpousBonctBo ammuakay. Komnekuust «Coipb€ s
IIOJIyYEHUS CEPHOM KUCIIOTBI»
39 O06o0muieHue o TeMe | YpOoK-ylpakHeHHe c UCTOJIb30BaHUEM | [Ip06ooumsb OLEHKY COOCTBEHHBIX JOCTH)KEHUH B YCBOCHUHU
«Hemeramnbl u ux CaMOCTOSITENIbHOM ~ pabOThl MO  BBINOJHEHHUIO | TEMBI.
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COCOANHCHUA»

IIPOBEPOYHBIX TECTOB, 3aJaHUMN U YIIPAKHECHUN

Koppexmuposamb cBOM 3HaHUS B COOTBETCTBHM C
IJIAHUPYEMBIM PE3YJIbTATOM.

Ionyuams xumMudeckyro UWHGOpPMaLUU €3 Pa3TUUYHBIX
HMCTOYHUKOB.

IIpeocmasnams uHpopManmio mo teme «Hemeramnsl» B
BHJIC TAOJIMI], CXEM, OIMIOPHOTO KOHCIEKTa, B TOM YHCIIE C

npuMmeHenuem cpencts MKT

40 Konmponvnas paboma 2 no teme «HemeTaasl 1 UX COCTUHEHHS
MeTtauiabl 1 UX coequHeHusn (16 4)
41 O6mas [Tonoxxenne MeTaIOB B TEpUOAUYECKOU cucTeme | OO0bsACHAMb, YTO TAKOE METAJUIBI.
XapaKTepUCTHKA xumuueckux osnementoB JI. WM. Menneneesa, | Xapakmepuzosams XUMUYECKHE 3JE€MEHTbI-METAJUIbI IO UX
METaJJIOB CTPOEHHE UX aTOMOB U KpPUCTAJUIOB. MeTaimuyeckas | moJIoKeHUo B nepuoanudeckoi cucreme /1. 1. Menneneena.
CBA3b U METAJUIMUECKas KpucTajuimueckas pemeérka. | [Ipoenozupoeams CBONUCTBA HE3HAKOMBIX METAJJIOB 110
@u3nyecKkue CBOMCTBA METAJUIOB: JJIEKTPO- U | MIOJIOXKEHUIO B  IEPUOJUYECKON CHUCTEME XUMHUYECKHX
TEIUIONPOBOJHOCTh, OTpaKarolasi CrocoOHOCTb, | anemeHToB /1. 1. Menneneena.
IJIaCTUYHOCTh. YEpHbIE U IIBETHBIE METAILIIBI Yemanasnueams TpUUYMHHO-CIIEICTBEHHBIE CBSI3U  MEXKIY
CTPOCHHMEM aToMa, BUJIOM XHUMHUYECKOM CBSI3M U THUIIOM
KPUCTAJUTMYECKOM pEMETKH Yy METauIOB — MPOCTHIX
BEIIECTB U UX COSTMHEHUH
42 Xumuueckue Merannbl KaK BOCCTAHOBUTENHU. | OObACHAMb, YTO TAKOE PAJl AKTUBHOCTH METAJLIOB.
CBOICTBa METAJJIOB DNEeKTPOXUMHUYECKUI psn HanpsbkeHul. | [Ipumensams €ro A XapaKTepUCTUKH XUMUYECKUX CBOMCTB
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BzaumogeiictBue  MeTaLIOB C  HEMETaLIaMHu,
OKCHJIaMU, KUCIIOTaMH, COJISIMU. AJTIOMUHOTEPMHUSL.

Jemoncrpauuu. B3aumoselictBue HaTtpus, JUTHS U
Kamplusi ¢ BoJOW. [opeHme HaTpus, MarHus u
Keje3a B KUCIIOopojie. Bembllika TepMUTHON CMeEcH.
B3anmoneiicTBre cMecH MOPOIIKOB CEPBI U KEJE3a,
LIMHKa U cephl. B3auMopelicTBUe aIIOMHHHS C
KHCIIOTaMH, IIeJIoYaMHu U BOJoW. B3ammonelicTBue
xKelesa U Meau ¢ XJiopoM. B3aumonelictBue meau ¢
KOHILICHTPUPOBAHHOM CEPHOM KHCIOTOW M a30THOM
KHUCJIOTOH (pa30aBICHHON W KOHIIGHTPUPOBAHHOM).

Bzaumonencraue

JlaGopatopHblii  ombiT. 41,

xKenes3a ¢ pactBopom cyibdara menu(Il)

MPOCTHIX BEIIECTB-METAILIOB.

Obobwams cUCTEeMY XUMHUYECKHX CBOMCTB METAIIOB KakK
«BOCCTaHOBHTEIIBHBIC CBOMCTBAY.

Cocmaensims ~ MOJNEKYJSIPHBIC ~ ypaBHEHUS  PEaKIIHH,
XapaKTepU3YIOIUX XUMHYECKHE CBOWMCTBA METAUIOB B
OKHUCJIUTEITHHO-BOCCTAHOBUTEIIBHBIX

CBETE ydeHus 00

mporeccax, a peakuud C y4acTHEeM dJIEKTPOJIHUTOB,
MPEJICTABIIATh TAK)KE U B MOHHOM BUJIE.

Habniooams n onucvieams peakiud MEXAY BELIECTBAMU C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XMMUH.
CaMOCTOSITENIbHO  1p08OOUMDb  OMBITHI, TOATBEPIKIAIOIINE
XUMHUYECKHE CBOMCTBA METAJJIOB, C COONIOACHHEM MpPaBHII

TEXHUKHA 0€30MMaCHOCTH

43—A44

O61mmas
XapaKTePUCTHKA

351eMeHTOB |A-

TPYIIIBI

CrpoeHne  aTOMOB M TPOCTBIX  BEIIECTB.
3aBUCUMOCTh (PU3MUECKHMX M XUMHYECKUX CBOWCTB
LIEJIOYHBIX METAJJIOB OT 3apsioB SA€p MX aTOMOB.
Oxcuapl U THAPOKCUABI IIETOYHBIX METAJJIOB, HX
MIOJIyYEHHUE, CBOMCTBA M INpPUMEHEHHE. Baxuenmme
COJIM ILEJOYHBIX METAJUIOB, UX 3HAYEHHUE B NIPUPOJIE
U )KM3HU YEJIOBEKa.

JdemoncTpauus. Okpacka MjaaMeHHd COCIMHEHUSIMU

O0vsicHAMb STUMOJIOTUIO Ha3BaHUS TPYIIbl  «IIEJIOYHbIE
METaJUIbI».

Jasams OOIIYI0 XapaKTEPUCTHKY IIETOYHBIM METaJlIaM IO
UX TIOJIO)KEHUIO B TIEPHOAMYECKONW CHUCTEME XUMHUYECKUX
anemenToB /I. 1. Menaeneena.

Xapakmepuzoeams CTpoeHUE, (U3NUECKUE U XMMUYECKHE
CBOICTBA METaJlIOB B o0rero,

MICJIOYHBIX CBCTC

0COOEHHOTO U €IUHUYHOTO.
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M CJI0YHBIX MCTAJIJIOB

IIpeockaszvieams (U3NYECKHEe W XHUMHYECKHE CBOWCTBA
OKCHUJIOB U THUJPOKCHJIOB IIEJIOYHBIX METAJUIOB Ha OCHOBE
UX COCTaBa W CTPOCHHUS W TOATBEPXKIATh MPOTHO3BI

YpaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.

IIposooums  pacdy€Tel MO XUMHUYECKHMM GopMmylIaM |
YpaBHEHHSIM  pEaKIuii, TMPOTEKAIOUIMX C  Yy4acTHEM
IEJIOYHBIX METAJUIOB M UX COCTUHCHUIN

45—46 | Obmas CtpoeHne  aTOMOB W TPOCTBIX  BemiecTB. | OOvsiacHAMD 3TUMOJIOTHIO Ha3BaHUsA y0) 7000131

xapakrepuctuka l1A-

IPYIIIBI

3aBUCUMOCTh (PU3UYCCKUX M XUMHYCCKHX CBOWCTB
HIEJIOYHO3EMETBHBIX METAIOB OT 3apsOB slEp UX
OKcuael u

aTOMOB. THAPOKCUIbI

IMCJIOYHO3CMCEIIbHBIX  METAJJIOB, HUX IIOJYUCHHUC,

CBOMCTBA M MNpHUMEHEHHE. BaxHelmue coin

MIETOYHO3EMEIbHBIX MCTAJIJIOB, HX 3HAUYCHUC B

NpUpo€ W IKU3HU uenoBeka. KapOoHaTel u
TUIPOKApOOHATHI KAJIbIIUA.

HemoncTpamun. OKpacka TUTAMEHU COCIMHCHHSIMH
[IETOYHO3EMENIBHBIX METAJUIOB. [ allleHre W3BECTH
BOJOM.

ONBIT. 42.

JlabopaTopHbIii ITonyyenue

HM3BECTKOBOI BOJBI I ONBITHI C HEH.

«IIETIOYHO3EMEITbHbBIE METALIBI.
Jasamb o0uyt0 Xapaktepuctuky metamuiam |lA-rpymisl
(IIeT0YHO3eMEeNbHBIM METajulaM) MO0 HMX TIOJIOKEHHUIO B
NEePUOANYECKON  CHUCTEME  XHMHUYECKHX  DJEMEHTOB
. . Menneneena.

Xapakmepuzoeams cTpoeHUE, (U3NUECKUE U XHUMHUYECKHE
CBOICTBa IIEIOYHO3EMENbHBIX METAJIOB B CBETE OOIIEro,
0COOEHHOT0 ¥ €TUHUYHOTO.

Ilpeockazvieams (Pu3nyueckue W XUMHYECKHE CBOWCTBA
OKCHJIOB U TUJIPOKCUIOB MeTauioB ||A-rpymmbel Ha OCHOBE
UX COCTaBa U CTPOCHUS U HOOMEepHcOamsv TPOTHO3bI
YpaBHEHHUSIMH COOTBETCTBYIOIINX PEAKITHIA.

IIposooums

pacuérel MO XHUMHUYECKUM GopMylaM U
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YPaBHEHUSIM  pPEAKLM, NPOTEKAIMX C  y4aCTUEM

MCJI0YHO3CMCIIbHBIX MCTAIJIOB U UX COCZ[I/IHGHI/Iﬁ

47 XKécTtkocTb BOJBI U XKéctkocTh BOABI: BpeMeHHas M MOCTOSHHAA. | OObACHAMb MOHATHE «KECTKOCTH BOABDY.
CIOCOOBI e CriocoOpl  ycTpaHEHMsI BpEMEHHOW KECTKOCTU. | Pasznuuams BPEMEHHYIO U IOCTOSTHHYIO XKECTKOCTh BOJBI.
YCTpaHEHUS Crioco0bl ycTpaHeHHs TOCTOSIHHON KECTKOCTH. IIpeonacams ciocoObl YCTpaHEHUs KECTKOCTH BOJIBI.
Jdemoncrpanuu. Ilomyyenue xk€ctkoii  BOIBI | [Ipogoodums, Habnwooams W ONUCLIBAMb XUMUYECKUI
B3aMMO/JICIICTBHEM YIJIEKHUCIOTO C HW3BECTKOBOW | OKCIIEPUMEHT €  COOJIOACHHMEM  TpaBWJI  TEXHHUKH
BOAOW.  YcTpaHeHHE  BpEeMEHHOW  KECTKOCTH | 0€30MacHOCTH
KUIISTYCHUEM U J00aBJIEHHEM COJbl. YCTpaHEHUE
MIOCTOSIHHOM ~ JKECTKOCTH  J100aBJIGHUEM  COJIBI.
MoHUTHI ¥ IPUHIINAT UX ACUCTBUS (BUICOPPArMEHT)
48 Ilpaxmuueckasn [Tonyuenue k€cTkoifi BoABI  B3aumojelcTBHEM | [lonyuams, cobupams W pacno3nasamsv YTIIEKUCIBIA Ta3.

paboma 6. KEcTKoCcTh
BOJIBI U CTIOCOOBI €€

YCTpaHEHUS

YIJIEKUCIIOTO € WM3BECTKOBOM BOJOH. YcCTpaHEHHE

BpeMeHHOﬁ JKECTKOCTH BOABI  KHUIISSYEHHEM H

,[[06aBJ'IeHI/ICM COJHEI. yCTpaHeHI/Ie MMOCTOSTHHOM

JKECTKOCTH BOJIBI JOOABIIEHHEM COJIEL.

HcnbiTanue %ECTKOM BOABI pACTBOPOM MbLIA

Obpawamvcss ¢ nabopaTopHbIM  000pYyIOBaHHEM U

HarpeBaTebHBIMH ~ NPUOOpPaMHU B COOTBETCTBUU  C
NpaBUJIAMU TEXHUKHU 0€30TIaCHOCTH.

Habmiooams M onuceieams XUMUYECKHHA 3KCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMUH.
Dopmynuposams BBIBOJBI TIO pe3yJbTaTaM MPOBEIEHHOTO
IKCIICPUMECHTA.

Compyonuuams B Tpolecce ydeOHOro B3aMMOJCHCTBUS

npu paboTe B rpymnmnax
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49 AJIFOMUHUH U €ro CoenuHeHus aaOMUHUS B Mpupoae. XUMHUYECKUe | Xapakmepuzosams aJIIOMUHUNA 10 €ro IOJOXKEHUIO B
COETMHEHUS CBOMCTBAa W HpUMeHeHue amoMUHUA. OCOOEHHOCTH | MEPUOJUYECKOH  CHCTeME  XUMHUYECKHX  JJIEMEHTOB
OKCHJIa M TUIPOKCHIA aTroMUHHS Kak amdorepHbix | [. 1. Menneneena.
coeauHeHuil. Baxuelmue conu amoMuaus (Xaopug, | Onuceiéams — cTpoeHHE, (U3NYECKHE U XUMHUYECKHUE
cynbdar). CBOIICTBa allFOMUHUS, TOATBEPK/Iasi UX COOTBETCTBYIOIIUMU
JleMoHCTpaLuM. Komnnexuus MPUPOJHBIX | YPABHEHUSIMHU PEaKIUil.
coequHeHnil  amomuHua. Buneodparmentsl U | O6vacHAMb ABOWCTBEHHBIN XapaKTep XMMHUYECKUX CBOWCTB
cmaiael «OKCU aTIOMUHUS UM €r0 MOAM(DHUKAIIUNY. | OKCHA U THAPOKCHIA ATFOMUHUS.
[Tony4yenne amdpoTepHOTO THAPOKCHAA ATIOMUHUS U | KoHKkpemusupoéams  DIEKTPOIUTUYECKOE  IMOJTyYCHHE
HCCIIeIOBaHNE €0 CBONCTB METAJIJIOB OMUCAaHUEM ITPOU3BOICTBA ATFOMUHUSI.
Yemanasnueams  3aBUCUMOCTH  OONacTell  MPUMEHEHUS
QTIOMUHUS U €T0 CIJIABOB OT CBOMCTB ATUX BEIIECTB.
Ilpo6ooums pacu€Tbl 1O XUMHUYECKHM (opmyiamM H
YpaBHEHUSM  peaklMii, TMpPOTEKAIHUX C  y4acTUEM
QIFOMUHHUS U €TO0 COEIUHEHUI
50—51 | XKemneso u ero Ocobennoctu cTtpoeHus atoma >kenesa. JKenezo B | Xapakmepuzosamsv TOJOXKEHHUE XKejle3a B MEPUOIUUYECKON

COCIMHCHUA

npupose. Baxueitmme pyzasl ckene3a. Okcuabl U
ruapokcuabl xene3a(ll) u (II). Conm xeneza(ll) u
(ITI). OGHapyxeHHe KaTHOHOB Kelle3a B PacTBOPE.

3HaueHne COEIUHEHNH JKee3a.

cucreMe XuMHYecKkux »3ineMeHToB . 1. MeHnaeneeBa u
OCOOCHHOCTH CTPOCHHSI aTOMa JKeJe3a.

Onucvieams HU3NUECKUE U XUMUYECKHE CBOMCTBA Kenesa,
MOATBEpXKIast  HX

COOTBCTCTBYIOIIITMMHU YpaBHCHUAMU
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JlaGopaTopHble ONBITHI. 43. [Tonyuenue
rugpokcunoB xenesa(ll) u (111). 44. KayectBeHHbIC

PE€aKI Ha KaTHOHBI JKEJIC3a

peaKuui.

Obvsichamb ~ HanWuuWe  JBYX  TEHETHYECKHX  PSJIOB
coeMHeHni xene3a Fe?" u Fed*,

Yemanasnueams  3aBUCHMOCTH — o0acTell  NMPHUMEHEHUS
’KeJie3a U €ro CILUIABOB OT CBOMCTB ATHX BEILECTB.
IIposooums  pacdy€Tel 1O XUMHUYECKHM GopMylIaM |
YPaBHEHHSIM PEaKIUii, MPOTEKAIOIINX C YYACTHEM JKelle3a U
€r0 COeIMHEHUI.

Habniooams n onucvieams peakiiud MEXAY BEHISCTBAMH C

MTOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMUU

52

Ipaxmuueckas
paboma 7.

Pemenne
AKCIEPUMEHTAIBHBIX
3a7a4 [0 TeMe

«MeTtamib»

Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4 Ha
pacCnio3dHaBaHUC HW TOJYYCHHUC MCETAJJIOB U HUX

COE€IUHEHUN

DKCHEPUMEHTAIBHO UCC1e0068amb CBOMCTBA METAINIOB M UX
COEIMHEHUH, pelIaTh HKCIIePUMEHTaIbHbIC 3a]]a4l M0 TeMe
«MeTab.

Pabomams ¢ nabopaTtopHbiM  00OOpylOBaHHUEM U
HarpeBaTeNbHBIMU ~ MPUOOpPaMH B COOTBETCTBHH  C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habniooams cBOWCTBA METAIIOB M UX COEAUHEHUH.
Onucvieambs XUMHYECKUUA HSKCIEPUMEHT C TOMOIIBIO
PYCCKOro (POHOTO) SI3bIKA H S3bIKA XUMUH.
Dopmynuposams BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHOTO

IKCIIEPUMEHTA.
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Onpeoensmo (Mcxoast U3 y4eOHOU 3a/1a4u) HEOOXOIUMOCTh

HCIIOJBb30BaHUA H3.6JIIOI[€HI/ISI HJIN SKCIICPUMCHTA

53 Koppo3sust metamioB u | Koppo3sus razoBas (Xumudeckas) u ObvscHAmMb TIOHITHE KKOPPO3US.
CIOCOOBI 3aIUTHI OT | AIEKTPOXUMHYECKAs. 3alIiTa METANIOB OT Pasnuuams  XUMUYECKYI0 M DJICKTPOXUMHUYECKYIO
Heé KOPPO3HH. KOPPO3HIO.
JleMoHCTpannu. Konmnexkuus «Xumuueckue | Unntocmpuposams — TpUMEpaMH  TOHATHS  «KOPPO3US»,
WUCTOYHUKH  TOKa». Pe3ymbTaThl  JJIMTEIBHOTO | «XHMHYECKAst KOPPO3HS», «IIIEKTPOXUMUIECKAS KOPPOZHD».
HKCIEPUMEHTa IO W3YYEHHIO KOPPO3HMH CTAIBHBIX | Xapakmepu3oéams  CIOCOOBI  3allUTHI  METAIOB  OT
U3JIeNUi B 3aBUCUMOCTH OT YCJIOBHH MPOIIECCOB KOppO3HUHU
54—55 | Meramnsl B ipupose. | Mertamuiel B npupone. [lonsarue o Mertamnypruu. | Knaccuguyupoéams — (GpOpMbl  NPUPOJIHBIX — COETMHEHHUN
[TonsiTue o Uépnas 51 IIBETHAs METAJUTyPTHs. | METAJIOB.
METaJUTYPTHH [Mupomerammyprus, THIIPOMETAIUTYPTHS, | Xapakmepu3z06ams OOIUE CIIOCOOBI MOTYYSHHUS METAJUIOB!
AJIEKTPOMETAIUTYPI UL JloMeHHbII npoliecc. | MHpo-, TUAPO- U AEKTPOMETATUTYPIHIO.
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[TepepaboTka CTab.  DIJIEKTPOJIH3

gyryHa B
pacIuIaBoB.

JemMoucTpamun. BoccTtaHoBlieHHE MeIu M3 OKCHA
menu(ll) Bogopomom. BunmeodparmMeHTsI W ClTaidibl

«IIponsBoncTBo cTaam».

4yyryHa u
Buneodparments! u cnaiinel «3aenus u3 uyryHa u

cTan». BuneodparmenTst 51 cJIaii bl

«HpOI/IBBOI[CTBO AJIFOMHNHUA»

Konkpemusupoéams ~ criocoObl  NOJY4YEHUS]  METAJLIOB
[IpUMEpaMU W YpPAaBHEHUSMU pEaKLUUHd C COCTaBJICHUEM
3JIEKTPOHHOI0 OanaHca.
Onucviéams JIOMEHHBIH IpPOLECC U 3NEKTPOIUTUYECKOE
NOJIy4EHHE METaJLIOB.

Pa3znuuamsb y€pHble U LIBETHBIE METAJLIbL, YYT'YH U CTaJlb

56 O060061eHre 3HaHu’ VYpok-ynpaxHeHHe ¢ UCIIOJIb30BaHUE I1Ipo6odumsb OLEHKY COOCTBEHHBIX JOCTI)KEHUH B YCBOCHUHU
1o Teme «MeTaJibl» | CaMOCTOSITETIbHON paObOTHI IO BHIITOJITHEHHIO TEMBI.
IIPOBEPOUHBIX TECTOB, 331aHUH U yIIPa)KHEHUH Koppexmuposamp cBOM 3HaHHA B COOTBETCTBUU C
IUTAHUPYEMBIM PE3yIbTaTOM.
Ilonyuams XuMu4ecKyr0o UHGOpPMaLUU U3 Pa3IUYHbBIX
MCTOYHHKOB.
IIpeocmasnams uHopMaluio 1o remMe «MeTamisl» B BHJIE
TaOJUI], CXEeM, OIOPHOIO KOHCIEKTa, B TOM YHCIE C
npuMeHenneM cpeacts UKT
57 Konmponvnasa pabom 3 no reme «MeTtaibh»
XuMmus v oOKpyxkammas cpeaa (2 4)
58 Xumunueckuit coctaB | Ctpoenne 3emiu: gapo, MaHTHUS, 3eMHas Kopa, | Mumeepuposams cBeneHus 1o (usznyeckoil reorpaduu B

IJIAaHETHI 3eMIIA

mutocdepa, ruapochepa, armochepa. XUMUUECKHUHA

3HAHUSA 0 XUMHUYECKOM OopraHu3anuviu IMJIaHCThI.
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cocraB 3emid. ['opHble noponabl. Munepaisl. Pynpl.
[Tone3Hblie uckonaeMeie.

JemoncTpauuu. Buaecodparmentsl u  craiiabl
«Ctpoenue 3emiaum M €€ XUMHUYECKHUA COCTaBy.
Komnekuust  MuMHepaJloB M TOPHBIX  IOPOZ.
Komnekuus «Pyapl MmeTamnosy.

JlaGopaTopHblii onbIT. 45. M3ydeHnue rpaHuta

Xapakmepuzoeams XUMHUYECKHH COCTaB T'€OJOTHMYCCKHX
000J104eK 3eMIIu.

Pasznuvamo MHHEPAJIbI 1 TOPHBIC ITOPOABI

59 Oxpana okpyxarouiei
cpenbl OT
XUMHYECKOTO

3arpA3HCHUSA

HUctounuku XUMHNYCCKOI'O 3arpA3HCHUA

OKpy»Karomen cpezbl. [100anbHbIe IKOJOTUYECKHE
IPOOIJIEMBI: HapylIeHne OMOTCOXMMHYCCKHUX
KPYrOBOPOTOB XUMHUYECKUX IJIEMEHTOB, MOTEIUICHHE
KJIUMAaTa, KUCIOTHBIE NOXKIU U 1p. O30HOBBIE JBIPHI.
obnactu

MexnyHapogHOe  COTPYIHHYECTBO B

OXpaHbl OKPYKAIOWIEH Cpeabl OT XUMHYECKOTO

3arpsA3HCHUA. «3enéHas XUMH».

Jemoncrpanuu. BuaeopparmMeHTsl U - ciaisl
«['nobanpHbIe JKOJIOTUYECKHE po0GIEMbI
4eJI0BEYECTBA»

Xapaxmepuso@amb HCTOYHHUKHN XHUMHUUYCCKOI'O 3arpsA3HCHUA

OKPYXAaIOIIEH CPEIbI.

Onucvigamv  T7100aJTBHBIE  SKOJOTMYECKHE  MPOOJIEMBI,
CBSI3aHHBIE C XMMHUYECKUM 3arpSA3HECHUEM.
IIpeonacamo IyTH MHHHUMHA3aIINA BO3JICUCTBUS

XUMHUYECKOI0 3arpsiI3HEHHS Ha OKPYXKAIOUIYIO Cpeay.
Ilpuooums puMepsl MEXTYHAPOIHOTO COTPYIHUYECTBA B
0o0nacTu OXpaHbl OKpYKAOIIEH Cpeasl OT XHUMHYECKOTO

3arpsA3HCHUA

O000meHne 3HAHUM 110 XUMMH 32 KyPC OCHOBHOM IIKOJIBI.

IMoaroroBKa K 0CHOBHOMY rocyIapcTBeHHOMY 3K3ameny (OI'D) (7 u)
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60 BemecTtBa CrpoeHne atoMa XHMHYECKOTO JlieMeHTa B | [Ipeocmasnams wHpopMaruio o teme «llepuoamueckuii
COOTBETCTBMM C MOJIOKEHHEM 3TOr0 3JIEMEHTa B | 3aKOH W nepuomuyeckas cucrema /. M. MenneneeBa B
MEePUOINYECKON CUCTEME. CBETC TEOPUM CTPOCHHMSI aTOMa» B BHUIE TaOJHI], CXEM,
CtpoeHure  BelIecTBa: XUMHUYECKas CBS3b M | OIIOPHOIO KOHCIIEKTA, B TOM YKCJIE C IPUMEHEHUEM CPEJICTB
KpUCTAJIIINYECKHE peléTku. 3aBucuMocTh cBoicTB | MKT.
0o0pa30oBaHHBIX JJEMEHTAMH MPOCTBIX BEIIECTB | BbinoiHsAmb TECTOBBIC 3aIaHUS 110 TEME.
(MeTaJIOB, HEMETAJIOB, OJIATOPOJHBIX Ta30B) OT | IIpedcmasnsamb nHGOPMAIHIO 110 TeMe «BHUIbI XMMUYECKON
MOJIOKEHUS SJIEMEHTOB B IMEPUOJIMUECKON CUCTEME. | CBSI3M M THUIBI KPUCTAUIMYECKUX peIIEToK. B3anmocBs3b
Knaccudukanus HEOPTraHUYECKUX BEIIIECTB. | CTPOCHUSI M CBOMCTB BEIIECTB» B BHJIE TaOJIHIl, CXEM,
[IpeacraBuTenn pa3HBIX KJIACCOB HEOPTaHUYECKUX | OMOPHOTO KOHCIIEKTA, B TOM YHCIIE C TPUMEHEHUEM CPEJICTB
BEIIECTB HUKT

61 Xumuyeckue peakuuu | [Ipu3Haku W ycjaoBHsl TPOTEKaHUs XUMHUYECKUX | [Ipedcmaesnams wHpopmanuio mo Teme «Knaccudukanus

peakuuii. THUMOJOrMST XUMHUYECKHUX pPEaKIUil 10
pa3IM4YHBIM  OCHOBAaHUSM. Peakuuu  HWOHHOIO
oOMeHa. OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC
peakuuu

XUMHYECKUX PEaKIMH IO pa3IMYHbIM IPU3HAKAM» B BHJIE
TaOIUI, CXEeM, ONOPHOrO KOHCIEKTa, B TOM YHUCIE C
npumeHenneM cpencts UKT.

Buvinoansams TeCTOBBIE 3aJaHUS 110 TEME.
Xapaxmepuzoseamb OKHCJIUTENBHO-BOCCTAHOBUTEIILHBIE
peakIyu, OKUCIUTENb U BOCCTAHOBUTENb.

Omauuams OKACIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLIUN OT
peakiuii oOMeHa.

OKHCIIUTENBHO-

3anucvieamo ypaBHEHUs
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BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C IIOMOIIBIO METOJa

AJIEKTPOHHOTO OaslaHca

62—63 | OCHOBEI XuMuyeckue CBOICTBa MIPOCTHIX BEILIECTB. | Xapaxmepuzoeams o0IIHE, OCOOCHHBIC U MHANBUAYaTIbHbIC
HEOPraHUYECKOU XapakTepHble XAMHUYECKHE CBOMCTBA | CBOMCTBAa KHCJIOT, OCHOBAaHMH W COJICH B CBETE TEOPUU
XAMHH COJICO0PA3YIOINX OKCHJIOB, THIPOKCHUJIOB | AJICKTPOIMTUYECKON TUCCOIIUAITIH.

(OCHOBaHMI, KHUCIOPOACOACPKAIMUX KHUCIOT U | Apeymenmuposans BO3MOKHOCTh MTPOTEKAHUS XUMUICCKIX
aM(OTEPHBIX THAPOKCUJIOB), COJICH peaxiuii B pacTBOpax MEKTPOIUTAX UCXOMS U3 YCIOBUH.
Knaccugpuyuposams Heopranndeckue BEIIECTBa [0 COCTaBY
M CBOMCTBaM.
Ilpusooums  TpUMeEpHl  TPEACTABUTEICH  KOHKPETHBIX
KJIACCOB U TPYIIIT HEOPTraHMYECKHUX BEIIECTB
64 [ToBTOpEeHME U TectupoBanue, pemieHUe 3adad M BBIIOJHEHUE | Boinonuams TECThl U YOPAXKHEHUS, pewams 3aJadyul 1O
000011IeHHE 110 TEME. | YIPaKHEHUH 10 TeMe TeMe.
[ToaroroBka k 1Ipo6ooums o1ieHKY COOCTBEHHBIX JOCTH)KEHUN B YCBOCHHUH
KOHTPOJIBHOM paboTe TEMBI.
Koppexmuposeamb cBOM 3HaHUS B COOTBETCTBHH C
TUTAHHPYEMBIM Pe3yIbTaTOM
65 Konmponvnas paboma 4 (WToroBast o Kypcy OCHOBHOM IITKOJIBI)
66 AHanu3 KOHTPOJIbHOH paboTsl. [loaBeneHue UToros rojaa
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Y4eOHOo-MeTOInYECKOe 00ecneYeHue Kypca XuMuu

OCHOBHOI 0011€00Pa30BATEIbHON HIKOJIbI

Y4eOHO-MeTOINYECKUI KOMIUICKT AJIs U3YUeHHs Kypca XuMuu B 8—9 kiaccax, CO3JaHHbIN aBTOPCKUM KOJIJIEKTUBOM IO
pykoBoactBoM O. C. 'abpuensiHa, COAEPKHUT, KpOME y4eOHBIX MOCOOM, yueOHO-METOANYECKUE U AUJIAKTUYECKUE MOCOOus,
TETpaaH JIJIs BBITIOJHEHUS Ja00paTOPHBIX U MPAKTUIECKUX PAbOT | JIp.

YMK «Xumus. 8 kiace»

1. Xumus. 8 kinacc. YueOnuk (aBtopsl O. C. ['abpuensin, U. I'. Octpoymos, C.A. Cnaakos).
2. Metoaunueckoe nocodue. 8 kiacc (aBropel O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
3. Iporpamma kypca xumuu uisi 8—9 kiaccoB o001meoOpazoBaTenbHbix yupexaeHuit (aBropsl O. C. Iabpuensn, U. T.
Octpoymog, C. A. CragkoB).
4. Pabouas tetpanp. 8 kiacc (aBtopsl O. C. I'abpuensn, C. A. Cnaakos).
5. Terpanp 115t 1a0OPATOPHBIX OMBITOB M MpakTHUecKuX padot. 8 kiacc (aBtopsl O. C. I'abpuensan, U. B. AkcéHoBa).
6. Xumus B Tectax, 3a1a4ax u ynpaxsnenusx. 8 kiacc (aBropsl O. C. ['aGpuensH,
. B. Tpury6uax).

7. DnexktpoHHas hopma ydeOHHUKA.

YMK «Xumusg. 9 kiaacce»
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1. Xumus. 9 knacc. Yuebnuk (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C. A. CnagkoB).

2. Meroamueckoe mocodwue. 9 xnacc (aBtopst O. C. I'abpuensH, U. I'. Octpoymos, C. A. Cnaakos).

3. Ilporpamma kypca xumuu st 8—9 kinaccoB o001ieoOpa3oBaTenbHbix yupexaeHuit (aBropsl O. C. [Nabpuensn, U. T.
Octpoymos, C. A. CrnankoB).

4. Pabouas tetpanb. 9 kiacc (aBtopsl O. C. I'abpuensn, C. A. Cinaakos).

5. Terpanp 115t 1a00OPATOPHBIX OMBITOB U MpakTHUeckux padot. 9 knacc (aBtopsl O. C. I'abpuensan, U. B. AkcéHona).

6. Xumus B TecTax, 3amayax u ynpaxunenusax. 9 kmacc (aBropsl O.C. ['abpuernsin,

. B. Tpury6uax).

7. DnexktpoHHas hopma ydyeOHUKA.

Nudopmanuonnbie cpeacTsa
HNHTepHeT-pecypchbl HA PYCCKOM sI3bIKE
1. http://www.alhimik.ru. IlpencraBieHsl clieayromue pyOpPHKH: COBETHI aOUTYpHUEHTY, YUHUTEII XHMHH, CIPABOYHHK (OYEHB
Oonpinas moAOOpKa TAaOMUI[ U CHPABOYHBIX MaTepUaNioB), Bec€nas XWUMHs, HOBOCTH, OJUMIIHAIbI, KyHCTKamepa (MHOTO
UHTEPECHBIX UCTOPUUCCKHUX CBEIACHUN).
2. http://lwww.hij.ru. Xypuan «Xumusi U KH3HB» TOHSATHO M 3aHHMATEIBHO paccKa3biBacT 000 BCEM HHTEPECHOM, YTO

MIPOUCXOJNUT B HAYKE U MUPE, B KOTOPOM MBI )KHUBEM.


http://www.alhimik.ru/
http://www.hij.ru/
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3. http://chemistry-chemists.com/index.html. DnekTponHsIit xypHan « XUMHUKH U XUMHUS», B KOTOPOM HPEACTABICHBI OIBITHI TI0
XMMUHU ¥ 3aHUMaTelIbHas HH(OpMAaIHs, MO3BOJIAIOIINE YBIICYh YUCHUKOB SKCIIEPUMEHTAILHON YaCThIO IPEAMETA.

4. http://c-books.narod.ru. BceBo3moskHast tutepaTypa 1mo XUMHUH.

5. http://www.prosv.ru/. TlocoOus s ydammxcsi, B TOM YHCJC JUIA IMOATOTOBKH K uToroBod arrectammum (OI'D m EID),
METOAMYCCKUE MTOCOOMS TS YUUTEICH, HayIHO-TIOMY/IsIpPHAs JINTEPaTypa M0 XUMHH.

6. http://1september.ru/. XXypHan npeaHa3HaueH HE TONBKO IS y4uuTenae. B HEM mpencTaBiacHO OOJBIIOE KOJUYECTBO paboOT
YYCHHUKOB, B TOM YHCIIE HCCIICA0BATEIbCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii KOJIbHBIN TOPTAT CO CChIKAMU Ha 00pa30BaTeNIbHbIC CANTHI 10

XUMHUH.


http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya

