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MnaHupyemble pe3ysibTaTbl U3yUeHUsT yuYebHOro npegMeTa «Xumus» B 9 Knacce

11peameTHble pe3ynbTaTbl
YUYEHUK HayumnTCS

* ONUCbIBaTb CBOICTBA TBEPAbIX,
XUNAKNX, ra30006pa3HbIX BELLECTB,
BbIfENA5 UX CYLLECTBEHHbIE NPU3HAKN;

* XapaKTepu3oBaTb BELLeCTBa NO
COCTaBY, CTPOEHUIO U CBOICTBAM,
yCTaHaBAMBaTb NPUYNHHO-
CNeACTBEHHbIE CBA3N MEXAY AaHHbIMU
XapaKTepuUCTUKaMy BELLEeCTBa;

* paCKpbIBaTb CMbIC/T OCHOBHbIX
XUMMNYECKUX MOHATUI «aTOM»,
«MOMEeKYNa», «KXUMNUUYECKNIA 3NIEMEHT»,
«MPOCTOE BELLeCTBO», «CNOXKHOE
BELLECTBO», «BAJIEHTHOCTb», NCMNONb3YA
3HAKOBYH CUCTEMY XMMUU;

* n306paxaTb COCTAaB MPOCTEALLNX
BEL,ECTB C MOMOLLbIO XUMUYECKNX
(hOpPMY/ U CYLLHOCTb XMMUYECKMNX
peakLuii C NOMOLLbI XMMUYECKMNX
YPaBHEHMWI;

* BbIYMCNATb OTHOCUTENbHYIO
MONEKYNAPHYO ¥ MOMSIPHYH Macchbl
BELLEeCTB, a TaK)Ke MacCOBYH A0/t0
XUMUYECKOTO 3/1EMEHTa B COeANHEHUAX
AN5 OLEHKUN X MPaKTUYEeCcKoi
3Ha4YNMOCTK;

* CpaBHMBATb MO COCTaBY OKCUABI,
OCHOBaHUA, KACNOTbI, CONW;

e KnaccuguumpoBaTb OKCUAbI 1

YYeHUK nonyymT BO3MOXXKHOCTb
HayunTbCA

* rpamMoOTHO 06paLLaTbes ¢
BelyecTBaMmn B MOBCELHEBHO
XU3HK;

* 0CO3HaBaTb
Heo6X0AMMOCTb COON0AeHMA
npaBu/ 3KONOTNYECKM
6e30MacHOro noBeaeHus B
OKpY>KatoLLein NnpupoaHON
cpeae;

* MOHMMAaTb CMbIC/ U
Heo6XoAMMOCTb COONI0AeHMA
npeanucaHunin, npegnaraembix
B MHCTPYKLMAX NO
MCNONb30BaHNIO NEKAPCTB,
CpeAcTB 6bITOBON XMUMUN WK ap.;

* NCMO/b30BaThb
NPMOBPETEHHbIE KNHOYEBbIE
KOMMETEHTHOCTW Npw
BbINO/THEHUW
nccneoBaTelbCKUX NPOEKTOB
MO N3YYEHNIO CBOWCTB,
CNoco60B MonyyYeHUs
pacrno3HaBaHUs BELLECTB;

* pa3BuBaTb
KOMMYHUKaTUBHYO
KOMMNETEHTHOCTb, MCNONb3Yy$
cpeacTBa YCTHON 1
MUCbMEHHO KOMMYHMKaLum

MeTanpeAMeTHbIe pe3ynbTaTbl

PerynatusHble YY [i:

CamocToAaTeNIbHO 06HAPYXXMUBaTb U
thopmMynupoBaTb y4ebHYH npobnemy,
onpeaensTb Lenb y4ebHO
[eATeNIbHOCTH, BbIOUpaTb TeMy
npoekKTa.

BbigBuraTb Bepcun pelieHmns
npo6aembl, 0CO3HaBaTb KOHEYHbIV
pe3ynbTaT, BbIOUpaTh U3
NPeLNoXEeHHbIX N UCKaTb
CaMOCTOAITE/IbHO CpeacTBa
LOCTVOKEHUS Lenn.

CocTaBnaTe (MHAMBUAYANLHO UMK B
rpynmne) naaH peweHns npobaemol
(BbINOMHEHUSA NPOEKTA).

PaboTas no nnaHy, CBEPATb CBOU
[EeNCTBUA C LeSiblo 1, Npu
HeobX0ANMOCTH, NCMPaBNATL OWNOKN
CaMOCTOATENIbHO.

B awnanore c yuntenem
COBEPLUEHCTBOBAaTb CaMOCTOATENIbHO
BblpaboOTaHHbIE KPUTEPUUN OLLEHKMN.

CamocToATe/IbHO 06HapyXuBaTb U
thopmynunpoBaTb NPo6IEMY B KNacCHOW
N UHAUBULYaANbHON yUYeOHOW

[eATeNbHOCTH.

BblgBuraTh BEpCUn peLleHns
npo6semMbl, 0CO3HaBaTb KOHEYHbIN

JINYHOCTHbIE pe3ynbTarthl

0CO3HaBaTb €MHCTBO U
LLeJTIOCTHOCTb OKpYXXatoLLero
MUpa, BO3MOXHOCTM €ro
NO3HaBaeMOoCTU U 0O BACHUMOCTM
Ha OCHOBE JOCTUXXEHUIA HaYKW;
NOCTENeHHO BbICTpanBaTb
COGCTBEHHOE LIeNIOCTHOE
MUPOBO33peHMEe: 0CO3HaBaThb
NOTPe6HOCTb U FTOTOBHOCTb K
caMoo6pa3oBaHuto, B TOM Yucie n
B paMKax camOCTOATENbHOW
[EeATeNbHOCTU BHE LUKO/bI;
OLLeHUBAaTb XXU3HEHHbIE CUTyaL U
C TOYKM 3peHuns 6e30nacHoro
06pasa XX13HW N CoOXpaHeHUs
3[,0pOBbS;

OLeHMBaTb 3KONI0TMYEeCKUI PUCK
B3aVIMOOTHOLUEHWI YenoBeKa u
npuposabl.

YMEHME OLeHUBaTb CBOKO
[eATeNIbHOCTb M MNOCTYNKN ApYTrux
noael ¢ TOYKN 3peHNS
COXpaHEeHUs OKpYXaloLen cpesbl
- rapaHTa Xu3Hu v 6narononyymns
noael Ha 3emne, OCHOBHbIEe
NCTOpUYEeCcKme cobbiTus,
CBAA3aHHbIE C pa3BUTUEM XUMUKN U
obLiecTBa; AOCTUXEHUS B 06/1aCTK



OCHOBaHWS HO CBOWCTBaM, KMCNOTbI U
COMIN MO COCTaBy,;

* NN0/1b30BaTbCA 1a60paToOPHbLIM
obopyfoBaHNEM N XUMUYECKOMN
nocyoi;

* MPOBOAUTb HEC/TOXHbIE
XUMMYECKUE ONbITbl U HAONIOLEeHNS 3a
N3MEeHEeHNSMU CBOMCTB BELLECTB B
npoLiecce NxX NpeBpaLleHunit;
cobntogatb npasmia TEXHUKM
6e30MacHOCTM NpU NPOBEAEHNN
HabNOJeHNI N OMNbITOB;

* pa3nnyaTb IKCMepUMEHTaNbHO
KMUCNOTbI U WENOYN, NONb3YSACh
MHAMKATOpaMu; 0CO3HaBaTb
HeobXoAUMOCTb CObNOAeHNS Mep
6esonacHoCTU Npu obpaLLeHumn ¢
KMCNOTamu 1 LWenovamu.

* pacKpbIBaTb CMbICN
nepruoANYeCcKOoro 3akoHa
[. . MeHpeneesa;

* ONUCbIBaTb U XapakTepn3oBaTb
TabM4YHy0 (hopMy NepUoANYECKOM
CUCTEMbI XUMUYECKUX 3/IEMEHTOB;

* XapakTepu3oBaTb COCTaB
aTOMHbIX fi4ep W pacnpefeneHume ymcna
3/1EKTPOHOB MO 31€KTPOHHbIM C10M
aTOMOB XMMWYECKNX 3/IEMEHTOB MaslbIX
nepuoaoB NepMoANYECKO CUCTEMBI, @
TaKXXe Kanus n Kanbuums,

* pa3nnyatb BUAbl XMMNYECKOM
CBSI3U: MOHHYI0, KOBA/IEHTHYO
NONAPHYIO, KOBANEHTHY HENONAPHYIO
N MeTaN/INYecKylo;

npun paboTe ¢ TeEKCTaMu
yyebHMKa U JONONHUTENbHOW
NNTepaTypoi, CnpaBoYHbIMM
Tabnuuamn, NposBAAThb
FOTOBHOCTb K YBaXXEHWIO MHOM
TOUKW 3pEHMA NpU
06CyXAeHNN pe3ynbTaToB
BbINO/IHEHHOW PaboThl;

* 06BLEKTUBHO OLEHUBATb
NMHOpMaLNIO O BELLEeCTBaxX M
XUMUYECKMX npoLeccax,
KPUTUYECKN OTHOCUTLCA K
nceBAOHaYy4YHON MH(opMaLun,
Hea06pPOCOBECTHO pekname,
KacarolLencs ncnosb3oBaHns
pas/INYHbIX BELLECTB.

* 0CO3HaBaTb 3Ha4YeHwue
TEOPEeTUYECKUX 3HaHWUI ana
NPaKTUYeCKON AeATeNbHOCTH
4eNoBeKa;

* ONKUCbIBaTb N3YYEHHbIE
00beKTbl KaK CUCTEMBI,
NPUMEHSASA NOTNKY CUCTEMHOTO
aHanunsa;

* MPUMEHATb 3HaHUSA O
3aKOHOMEPHOCTAX
NepnognY4ecKomn cucTemsl
XUMUYECKNX 31EMEHTOB AN
00bACHEHMNA U NpeaBUAEHNSA
CBOINCTB KOHKPETHbIX BELLECTB;

* pa3BuBaTh
NHOPMALMOHHYIO
KOMMETEHTHOCTb NOCPEACTBOM

| yrnybneHus sHaHuii 06

pe3ynbTaT, BbIGUPATh U3
npeanoXeHHbIX N NCKaTb
CaMOCTOAITENIbHO CpefcTBa
OOCTVDKEHUSA LiENN.

CamMocCTOATEe/ILHO OCO3HaBaTb
NPUYMHbLI CBOEr0 yCMNexa uamn Heycrnexa
M HaXOAWUTb CNOCO6bI BbIX0Aa U3
CUTyaumm Heycrexa.

CpeacTBOM (hOpMUPOBAHUSA
perynsatueHbiX YY [l cnyxar
TEXHON0rna NPo6AeMHOrN0 Ananora Ha
aTane M3y4yeHns HOBOro MaTepuanaun
TEXHO/OrNA OLeHNBaHWA
06pasoBatesibHbIX AOCTUXKEHWI
(y4ebHbIX yCrexos).

[Mo3HaBaTeNnbHblie YY:

AHanunsnposartb, CpaBHMBaATb,
KnaccuunumpoBaTb M 0606LLaTb (aKThbl
N BNIeHUA. BbIABAATL NPUYNHBI U
CNeACTBMA NPOCTbIX ABMIEHUN.

OcCyLecTBnATb CpaBHEHME,
cepuaumio 1 Knaccugukauuto,
CaMOCTOAITENIbHO BbiGMpass OCHOBAHUA 1
KPUTEPUUN A1 YKa3aHHbIX JT0OTUYECKUX
onepawyuii; CTPOUTb KnacCuuKauunto Ha
OCHOBE [VXOTOMMYECKOrO feneHns (Ha
OCHOBE OTpULUaHKA).

CTponTb Nornyeckoe paccyxpieHue,
BK/lOUatoLlee yCTaHOB/IeHMe
NPUYNHHO-CNECTBEHHbIX CBA3EN.

Co3paBaTbh cxemaTnyeckue Mogenu c
BbleNEHNEM CYLLEeCTBEHHbIX
XapakKTepUCTMK 00beKTa.

CocTaBnATb TE3UCHI, pasinyHble

XUMUN 1 KYyNbTYPHbIE TPagMLmnm
(B yaCTHOCTU, Hay4HbIe
TpaguLmMm) CBOEI CTpaHbl;
06LLemMNPOBbIE JOCTUXEHUSA B
06n1acT XMMUK; OCHOBHbIE
NPUHLWMbI U NpaBuaa OTHOLWEHUSA
K NpMpofe; OCHOBbI 340P0BOT0O
obpa3a XW3HWU 1 npasuna
NoBefeHNs B Ype3BblYalHbIX
CUTyaLmsx, CBA3aHHbIX C
BO34eiCTBMEM Pa3NUYHbIX
BeLLEeCTB; OCHOBHbIE Mpasa u
0653aHHOCTY rpaxzjaHuHa (B ToM
yncne yyallerocs), CBsizaHHble C
NMYHOCTHbBIM,
npogeccMoHanbHbIM 1
XW3HEHHbIM CaMoonpejeneHnem;
couuanbHyr 3HaYNMMOCTb U
cofep>xaHuie npogeccui,
CBSA3aHHbIX C XUMUEN;

4yBCTBO FOPAOCTM 32 POCCUINCKYHO
XUMUYECKYIO HAYKYy N YBaXKeHue K
NCTOPUN ee PasBUTUA; YBaXKEHMNE
N NPUHATME JOCTUXKEHUA XUMUN B
Mupe; N1060Bb K NPUPOLE;
YBaXEHMNE K OKPYXaroLLnm
(yyawmmcs, yuntensm,
pPOAMTENAM U Ap.) — YMeTb
CnywaTtb 1 cblWwaTb NapTHepa,
NpM3HaBaTb MPaBO KaXJoro Ha
COGCTBEHHOE MHEHUe, MPUHNUMATb
peLleHns ¢ y4eToM Mo3uLuii Bcex
Y4aCTHUKOB; YYBCTBO
MPeKPacHoro v 3aCTeTUYECKMX



* N306paxKatb 3/1EKTPOHHO-UOHHbIE
(hopmy bl BelwecTs, 06pa3oBaHHbIX
XUMUNYECKUMU CBA3AMU Pa3HOro BUAQ,;

* BbIIB/IATb 3aBUCMMOCTb CBOMCTB
BELLLeCTB OT CTPOEHUA UX
KPUCTANIMYECKNX PELLETOK: NOHHBIX,
aTOMHbIX, MONEKY/IAPHbIX,
MeTalIMYyecKunx;

* XapaKTepun3oBaTb XMMUYECKUE
3/1EMEHTbI U UX COeJMHEHNSA Ha OCHOBE
MOJIOXXEHWSA 3NIEMEHTOB B
nepnoanYvecKoi cucteme u
0COBGEHHOCTEN CTPOEHMSA X aTOMOB;

* XapakTepu3oBaTb Hay4HOe u
MUPOBO33PEHYECKOE 3HaYeHne
nepuoLMYecKoro 3akoHa un
nepuoanYeckoin CUCTEMbI XUMUYECKNX
anemeHToB . . MeHaeneesa,;

* 06BACHATbL CYTb XMMUYECKUX
MPOLLEeCcCOB U UX MPUHLMNNANbHOE
OTANYKE OT PUNYECKUX;

* Ha3blBaTb MPU3HaKN 1 YCNOBUA
NPOTEKaHUA XMMUYECKUX peakLunii;

* yCTaHaBNMBaTb NPUHALNEXHOCTb
XMUMUYECKOI peakuum K
onpeaenéHHoOMy TUny rno ofHOMY u3
KnacCUUKaLMOHHbIX NPU3HAKOB: 1) no
YMUCNY U COCTaBY UCXOAHbIX BELLECTB U
NPOAYKTOB peakumnn (peakuum
COE[JMHEHUS, PA3NOXEHUS, 3aMeLLeHns
1N 06meHa); 2) No BblJENEHNIO UK
MOr/IOLLEHMIO TENNOThI (peakunu
9K30TEPMUYECKME U
aHfoTepMUYeckue); 3) nNo N3IMeHeHUo

NCTOPUW CTAHOB/EHNSA
XUMUYECKOIN HayKu, eé
OCHOBHbIX MOHATU,
NepuoAnYeckoro 3akoHa Kak
OIHOTO U3 BaXKHEMLIMNX
3aKOHOB NPUPOAbI, a TaKXKe 0
COBPEMEHHbIX LOCTMXEHUAX
HayKN 1 TEXHUKN.

* COCTaBNATb
MONIEKYNSAPHbIE N MOJHbIE
MNOHHbIE YpaBHEHMA NO
COKpaLLEHHbIM NOHHbIM
YypaBHEHUAM;

* MPUBOANTL NPUMeEpBI
peakuwnii, NOATBEPXAAOLLLNX
CyLLecTBOBaHMe B3aMMOCBS3N
MeXAy OCHOBHbIMU Kiaccamm
HeopraHM4ecKnx BeLLeCTB;

* MPOrHO3MpPOBaTh
pe3ynbTaTbl BO34ENCTBUA
pasIMYHbIX PaKToOpoB Ha
N3MeHeHne CKOpoCTK
XMMWYECKOWN peakumnu;

* MPOrHO3MpoBaTh
pesynbTaTbl BO34ENCTBUS
pasINYHbIX PAKTOPOB Ha
CMeLLEeHNE XMMNYECKOTO
paBHOBeCHKS.

* MPOrHO3MpOBaThb
XUMMYECKUe CBOKCTBA
BeLLeCcTB Ha OCHOBE MX COCTaBa
N CTPOEHMS;

* MPOrHO3MpPOBaTb
CMoco6HOCTb BellecTBa

BUAbI NMaHOB (MPOCTbIX, ENIOXKHMY 1
T.n.). Mpeo6pa3oBbiBaTb NHGOPMAL IO
13 04HOr0 BMAa B Apyroi (tabnuuy un
TEKCT 1 Mp.).

BblunTbiBaTh BCE YPOBHWN TEKCTOBOWA
NH(opMaymn.

YMeTb onpefensit BO3MOXHbIe
NCTOYHUKN HEOBXOAMMbIX CBEEHUNA,
NpPOn3BOANTL NOMUCK MH(OpMaLLUK,
aHan3npoBaTh U OLEeHUBATL eé
[LLOCTOBEPHOCTb.

YMeTb UCN0Nb30BaThb
KOMMbIOTEPHbIE U KOMMYHUKALUOHHbIE
TEXHOIOMMUN KaK UHCTPYMEHT AN
AOCTMXKEHUS CBOUX Lenein. YMeTb
BblOMpaTh afeKBaTHbIE 3ajaye
WHCTPYMeHTa/lbHble MPOrpaMmmMHo-
annapaTtHble CPeAcTBa U CEePBUCHI.

KoMMyHuUKaTuBHble YY [I:

CamocToATe/IbHO OpraHn30BbIBaTh
yyebHOe B3aMMOfelicTBue B rpynne
(onpegensatb obLwme Lenu,
pacnpegenaTb poau, 4OroBapnBaThCs
APYT C ApYrom v T.4.).

OTcTanBas CBOI TOUKY 3peHus,
NPUBOAUTL apryMeHTbl, MOATBEPXKAas
nx pakTamu.

YMeTb B3rNAHYTb Ha CUTYaLUUIO C MHOWA
nosnumm 1 LOroBapmBaTbCs C MH0LbMU
WHbIX NO3NLINIA.

Cpeactsom (hopmMupoBaHms
KOMMYHUKaTUBHbIX YY [l cnyxat
TEXHOM0rna Npo6aemMHOro guanora
(noby>xgarowmMin 1 NoABOAALL WA

Yyg< LI Lilt 110 TK HU e o (M1
MII[)OM Tu'lIU't L1l 1l 114
npeBpaLeHnii; CaMOyHMXeHMe
3MOLMOHANbHO-NOIOXU TeNNN
OTHOLLEHUE K cebe;

LLeHHOCTb 340p0Bbs (CBOEro U
ApPYruX nofen); Heobxoanmoe
CamOBbIpaXeHus,
camopeanusaluu, coymanbHo!
NPU3HaHWU4;

rOTOBHOCTb (UM HEFOTOKMOE i
CaMOCTOATE/IbHbIM MOCTYMKam
[encTBuAM, 0TBETCTBEHHOE! i
NX pe3ynbTatbl; FOTOBHOCTb O
HEroTOBHOCTb) OTKPbITO
BblpaXkaTb M OTCTaMBaTb CBOO
NO3ULMI0 N KPUTUYHO OTHOCK
K CBOMM MOCTYMNKawm;
3KONOrn4eckoe Co3HaHue;
[06pOXKenaTeNnbHOCTb, AOBCPI
BHUMATE/IbHOCTb K IIOAAM,
FOTOBHOCTb K COTPYAHNYECTU
ApYy>X6e, 0Ka3aHWI NOMOLLN i
KTO B HEW HY)XJaeTcs;
0600LEHHbIN, YCTONUNBBIT 1
n3bupaTenbHbIn NO3HaBaTeNb
NHTepec, MHULUATUBY 1
Nt0603HATENbHOCTb B U3YYeH |
MUMpa BELWECTB M peakLuuii;
LlenieyCTPeMIEHHOCTb U
HacCTONYMBOCTb B AOCTVIKEHU
Lenei,roTOBHOCTb K
NpeosoneHnto TPYAHOCTER;
y6eXAeHHOCTb B BO3MOXHOe'1



<leiicucll okucneHnn XMMMYeCKnX
3/1EMEHTOB (peakunm OKUCANTENbHO-
BOCCTaHOBUTE/bHbBIE); 4) No
obpaTuMocTu npoLecca (peakuum
obpaTuMble 1 HeobpaTuMble);

* COCTaBNATb YpaBHEHMUSA
3N1eKTPONIMTNYECKOW auccoumalmm
KWUCAOT, LWenoYei, Coneli; nNoaHble u
COKpaLLEHHbIE NOHHbIE YpaBHEHMS
peakuuii 06mMeHa; ypaBHeHUA
OKUCNUTENbHO-BOCCTAHOBUTENbHbIX
peakuunii;

* MPOrHO3MpPOBaTb NPOAYKTbI
XUMUYECKMX peakLunii no
(hopmynam/Ha3BaHUAM UCXOLHbIX
BELLECTB; ONpeaensaTb NCXOAHbIE
BellecTsa Mo opmynamM/HasBaHMAM
NPOAYKTOB peakuuu;

* COCTaBNATb YPaBHEHMUS peakLuui,
COOTBETCTBYHOLLUX
nocnefoBaTeslbHOCTU («UEenouKe»)
npeBpaLLeHNin HeopraHMYecknx
BELLECTB Pas/IMYHbIX KNaccos;

* BbISBNATb B MpoLiecce
3KCMepuMeHTa NPU3HaKW,
CBUAETENbCTBYHOLWME O MPOTEKAHUN
XUMMWYECKOW peakuuu;

* NPUrOTOBNATb PacTBOPbI C
onpefenéHHOM MaccoBoii fgonei
pacTBOPEHHOIO BELLECTBA;

* ONpeaendaTb XapakTep cpeabl
BOZHbIX PaCTBOPOB KUC/OT U LLeN0YelN
MO U3MEHEHWUIO OKPacKu UHAMKATOPOB;

»MPOBOAMNTL KaYeCTBEHHbIE

MPOSABNATL OKUCNTENbHbIE
WNN BOCCTAHOBUTE/IbHbIE
CBOMCTBA C YYETOM CTeneHew
OKWCNEHUS 3MIEMEHTOB,
BXOAALLMX B €ro COCTaB;

* BbISIBNATb
CYLLEeCTBOBaHNe reHeTUYEeCKOM
B3aMMOCBA3N MeXay
BelllecTBamMu B pafy: nNpocToe
BeLLecTBO — OKCUg —
rMAPOKCUA — COfb;

* OpPraHM30BbIBaTb,
NPOBOANTL YYEHNYECKME
MPOEKTbI N0 UCCNEL0BAHNIO
CBOWCTB BELLECTB, MMEIOLLUX
Ba)XXHOE NpaKTuyeckoe
3HayeHue.

Aavanor) n pa6oTa B MasiblX rpynmnax,

TaKXXe Ncnonb3oBaHWe Ha YpoKaxX

9NEMEHTOB TEXHO/IOTUN NPOAYKTUBHOIO

4yTeHund

MO3HaHWA NPUPOLbI,
HeobX0AUMOCTHM PasyMHOro
MCNONb30BaHMNA LOCTVIKEHNN
HayKun 1 TEXHONOrnin ansa
pa3BuUTUSA 00LLECTBA;

YMeTb: yCTaHaBNMBaTb CBA3b
MEXAY LeNblo N3YYEHNUSA XUMUK 1
Tem, A/1A Yero oHa
ocylecTsnsetca (MoTMBaMu);
BbINOMHATb KOPPUTUPYIOLLYHO
CaMOOLLEHKY, 3aK/ll0YatoLLyCcs B
KOHTpO/e 32 NPOLECCOM U3YUYeHUs
XUMUWN N BHECEHUN HEOBXOAUMBIX
KOPPeKTMBOB, COOTBETCTBYHOLLUX
3Tanam un cnoco6am nly4yeHus
Kypca XUMWK; BbINONHATb
PEeTPOCMNEKTUBHYIO CaMOOLEHKY,
3aK/0YaloLWLyCcs B OLEeHKe
npouecca n pesynbrara U3y4yeHus
Kypca XMUN OCHOBHOW LLKObI,
noABefeHUN NTOrOB Ha OCHOBE
COOTHECEHUS Lenen n
pe3ynbTaTos;

CTPOUTb XKU3HEHHbIE U
npoeccnoHanbHble NnaHbl ¢
y4eTOM KOHKPeTHbIX coumnanbHo-
NCTOPUYECKMNX, MOMUTUYECKUX 1
9KOHOMUYECKNX YCNOBWUIA;
0CO3HaBaTb COOCTBEHHbIE
LLEHHOCTM 1 COOTBETCTBME UX
NMPUHUMAEMbIM B XXU3HU
peLleHnsam; BeCTU Ananor Ha
OCHOBe PaBHOMpPaBHbIX
OTHOLLEHWUI 1 B3aNMHOrO



peakuun, mogllHepxgatowme Hanmumne un
BOZHbIX pacTBopax BeLecTB
OTAe/IbHbIX NOHOB

e OnpefenaTb NPUHAANEXHOCTb
HeopraHn4yeckKnx BeLLeCTB K 04HOMY U3
N3yYeHHbIX KNaccoB/rpynmn: meTannbl u
HemeTan/bl, OKCUbl, OCHOBaHWA,
KWUCNOTbI, CONK;

* COCTaBNATH POPMY/bl BELWLECTB
No UX Ha3BaHUSM;

* ONpefenaTb BaleHTHOCTb U
CTeneHb OKWUC/IEHUS 3NEMEHTOB B
BellecTBax;

* COCTaBNATb HOPMYIIbI
HeopraHn4yecknx coefuHeHni no
Ba/IEHTHOCTAM W CTEMEHSAM OKUCEeHUS
3/1EMEHTOB, a TaKXe 3apsjaM NOHOB,
yKa3aHHbIM B Tabnmue pacTBOPUMOCTH
KMC/OT, OCHOBAaHWI 1 Cone;

* 06BACHATL 3aKOHOMEPHOCTH
N3MEHEHUA (IN3NYECKUX U XUMUYECKINX
CBOICTB NPOCTbIX BellecTB (MeTannos
N HEMETANO0B) M UX BbICLUINX OKCUAO0B,
006pa3oBaHHbIX 3/1IeMEHTaMu BTOPOro K
TpeTbero Nepuoaos;

* HasblBaTb 06LME XUMUYECKNE
CBOICTBA, XapaKTepHble Ana rpynn
OKCWAOB: KNCNOTHbIX, OCHOBHbIX;

* HasblBaTb 06LME XUMUYECKME
CBOWCTBA, XapaKTepHble 411 KaXA0ro
13 KNacCoB HeOPraHNYeCcKNX BeLLecTB:
KUCNOT, OCHOBAHW,coNe;

* NMPUBOANTbL NPUMEPbLI peakuuii,
NOATBEPXAALWMNX XUMUYeCKne

YBaXKEHUS; BbIAENATb
HPaBCTBEHHbIV acneKT NoBeAeHUs
1 COOTHOCUTb NOCTYNKK (CBOU U
ApYrux nogein) n cobbiTus ¢
NPUHATLIMW 3TUYECKUMU
HOpMamu; B npefenax cBOUX
BO3MOXHOCTE
NPOTUBOAENCTBOBATbL 4eACTBUAM
W BAUAHUAM, NPeACTaBNAOLLUM
Yrpo3y XW3HU, 340POBbLIO0 U
6e30nacHOCTM IMYHOCTU U
obLecTBa.

Poccuiickas rpaxjaHckas
NAEHTUYHOCTb (MaTpmuoTU3M,
yBakeHne K OTeyecTBy, YyBCTBO
OTBETCTBEHHOCTU U A0/Ta nepes
PoavHOW, ngeHTMduKaumns cebsa B
KayecTBe rpaxgaHunHa Poccun.
FOTOBHOCTbL 1 CNOCOBHOCTL
00yyarLmNXCcs K CaMOpPasBUTHIO 1
caMo06pa3oBaHNIO Ha OCHOBe
MOTMBALUMN K 06YYEHUIO U
nosHaHuio, ®opmupoBaHue
HPaBCTBEHHbIX YYBCTB U
HPaBCTBEHHOr 0O NOBeAeHMS,
0CO3HAHHOIO M OTBETCTBEHHOIO
OTHOLUEHUS K COOCTBEHHbIM
nocTtynkam (Cnoco6HOCTb K
HPaBCTBEHHOMY
CaMOCOBEPLUEHCTBOBAHMIO;
3HaHVe OCHOBHbIX HOPM Mopanu,
NOHWUMaHWe 3HaYeHNs
HPaBCTBEHHOCTU, B XXWU3HU
4yeNnoBeKa, CeEMbM 1 06LLECTBA).



LAk Tm ncopl WwWnrk4Y KNxX NCLWCCTn:
OKCWAO0B, KUC/IOT, OCHOBAHWUIA 1 CONeil;

 OnpeAensTb BELWECTBO-
OKUCNNTENb W BELLECTBO-
BOCCTaHOBWUTENb B OKUCNNTE/bHO-
BOCCTAHOBMTE/IbHbIX peakLusix;

* COCTaBNATb OKUCAUTENbHO-
BOCCTAHOBUTENbHbLIN GanaHc(ans
N3YyUYEHHbIX peakLmnii) no
NPeaoXKEHHbIM CXeMaM peakLuii;

* NPOBOANTbL NabopaTopHbIe
OMbITbl, NOATBEPX Ao ME
XUMUYECKME CBONCTBA OCHOBHbIX
KNaccoB HeopraHN4yecKnx BeELLEeCTB;

I QOPMINPOLUaliinocC 11
OTBETCTBEHHOI0 OTHOLIEHUSA K
YUYEHUIO; YBAXKUTENLHOIO
OTHOLUEHUA K TPyAy, Hanmuue
onbITa yy4acTusa B counanbHo
3HauMmom Tpyge. Oco3HaHue
3HAUYEHUS CEMbM B XXMU3HU
yenoBeka 1 obuecTBa, NpUHATHE
LLEHHOCTN CEeMENHOMN XN3HMU,
YBaXXUTENbHOE U 3a60T/IMBOE
OTHOLLIEHWNE K YNeHaM CBOel
CEMbMU.

Oco03HaHHOe, YBaXXUTeIbHOEe U
[06poXkenaTenbHOe OTHOLWEHNE K

- 0606WaTh 3HAHMA ”
npeacTaBnAaTb UX CXeM, Tabnuu,
npeseHTayuii

APYTOMY YeN0BEKY, ero MHEHUHO,
MWPOBO33PEHUIO, KYNbTYpE,
A3bIKYy, BEPE, FPaXkJaHCKOM
nosnymm.

Cofep>xaHue yyebHoro npegmera «Xumma» B 9 knacce
BeeseHune. TMoBTOpeHME OCHOBHbIX BONPOCOB Kypca Xumunun 8 knacca. BeegeHue B Kypc xumum 9 knacc .(94)

XapaKTepucTuKa 3fieMeHTa Nno ero nosioXKeHuto B MepuogmMyeckoin cucteme xummuyecknx anemeHTos . V. MeHgeneesa. CBOWCTBa OKCUAOB,
KMCNOT, OCHOBAHWIA 1 COJEl B CBETE TEOPUM 3NEKTPOMTUYECKON AMccoumaumnm 1 OKUCIeHNA-BOCCTaHOB/IEHNS.
MoHATWE 0 NepexofHbIX anemMeHTax. AMPOTEPHOCTb. MeHEeTUYECKMIA pas NepexofHOro afieMeHTa.
Mepunofnyeckmnii 3akoH 1 Mepuognyeckas cuctema XMMnUYecKnx anemeHTos [. 1. MeHgeneesa.
XuMmnyeckass opraHm3auuns >XuWBOW W HEXMBON NpUpoLbl. XUMUYECKUI COCTaB fApa, MaHTUU W 3eMHOW Kopbl. XWMWYECKUE 3/1IEMEHTbI B
KNeTKaxX XXMBbIX OpraHn3MoB. Makpo- U MUKPO3/IEMEHTbI.
O606LeHVe CBeAEHMI O XMMMUYECKUX peakumax. Knaccugukaums XMMWUYECKUX peakuuii No pas3fiMiHbIM MPU3HaKaMm: «4YMUCI0 M COCTaB
pearvpylowmx 1n o06pasylolMxcs BewecTB», «TENA0BON 3((eKT», «HanpaBneHWe», «U3MeHeHWe CTeneHeil OKWUCNEeHUs 31eMeHTOB,
obpasyoLlnx pearvpyrouine BewecTsa», «(asa», «UCMNOMb30BaHUE KaTanmsatopa». MOHATUME O CKOPOCTU XMMWYECKOW peakuun. PakTopsbl,
BAUSIIOLLME HA CKOPOCTb XMMUYECKMX peakuuid. Katannsatopbl U Katanus. MMIHrMouTopbl. AHTUOKCUAHTbI.
JemoHcTpayunn. PasnnyHele opmbl Tabnuubl . N.MeHgeneesa. Mogenn atoMOB 31eMEHTOB 1— ro nepuofoB. Mogenb CTPOEHUSA 3eMHOr0
Wwapa (monepeyHblid pa3pes). 3aBUCMMOCTb CKOPOCTM XUMWYECKOW peakuun OT MPUpoLbl pearvpyroLlimx BellecTB. 3aBUCMMOCTb CKOPOCTU



XMMUYECKOW peakumnm OT KOHLEHTpauunm pearupyrowmnx BeLecTB. 3aBUCUMOCTb CKOPOCTU  XUMWUYECKON peakuum
CONPUKOCHOBEHWSA pearnupyoLmx BewecTB (KKUMALWMUIA CNoi»).

JlabopaTopHble onbITbl 1. [MonyyvyeHne rMapokKcuaa LUMHKa U MccneqoBaHMe ero CBOMCTB. 2. MoaenupoBaHne nNocTpoeHus Mepnoamnyeckoi
CUCTEMbI XMMUYeCKnx anemeHtos [. N.MeHaeneesa

Tema 1. MeTtannbl (19 4.)
MonoxeHne meTannoB B [epnoaMUECKOl cuCTeEMe XMMUYECKUX 3fieMeHToB [. . MeHfeneesa. MeTannnyeckas Kpuctaninyeckas pewetka u
MeTannMyeckas XuMmuyeckas cBA3b. O6wWmMe (usmyeckue cBoicTBa MeTanoB. CnnaBbl, UX CBOWCTBA M 3HayeHMe. XMUMUYECKMe CBOWCTBA
MeTasiNoB KaK BOCCTAHOBUTENEN, & TaKXKe B CBETe UX MOOXKEHUSA B 3/IEKTPOXMMUYECKOM PAAY HaNps>XeHWA MeTanos.
Koppo3usi MeTannoB 1 cnocobbl 60pbbbl ¢ Hel. MeTannbl B npupoae. O6uimMe cnocobbl MX MNONYYEHNUS.
Obuwasa xapaKTepucTUKa LWeN0YHbIX MeTannoB. Metannsl B npupoge. O6wme cnocobbl nx nonydyeHuns. CTpoeHue atoMoB. LLlenouyHble

MeTan/bl — MpPOCTble BellecTBa. BaxHellwne COeAUHEHUS LWENOYHbIX MeTanoB — OKCUAbI, TMAPOKCUALI U conn (Xopuabl, KapboHaTsl,
CyNbaTbl, HATPaTbI), UX CBOMCTBA U MPUMEHEHME B HAPOAHOM X03slicTBe. KanuiiHble yao6peHus.

O6llas xapaKTepucTMKa 3NeMeHTOB rnaBHoOM noarpynnbl Il rpynnbl. CTpoeHne atomoB. LLlenoyHo3emeNibHble MeTannbl — MPOCThbie
BewecTBa. BaxHeilwne coefVHEHUS LLENOYHO3EMENIbHbIX METaN0B — OKCUAbl, TUAPOKCUALI M CONU (Xnopuabl, Kapb6oHaTbl, HUTPaTHI,

cynbatbl, hocdaTbl), UX CBONCTBA U NPUMEHEHNE B HAPOAHOM XO3SCTBeE.
AntoMuHnii. CTpoeHne aToma, Pu3nNYecKne n XMMmyeckne CBOMCTBA NPOCTOro Bewiectsa. CoeaMHEHNS aNtOMUHUA — OKCUJ U TUAPOKCUA, UX
amhoTepHbIl XxapakTep. BaxHeiwmne conn antoMnMHUS. NMpUMeHeHNe aloMUHUA U ero COeaUHEHWIA.
>Kene3o. CTpoeHme atoma, (hM3NYECKME U XUMUYECKME CBOMNCTBA MPOCTOro BelwlecTBa. MeHeTmueckne paabl Fe2+ n Fe3+. BaxHeliwune conm
Xenesa. 3Ha4YeHe Xenesa n ero CoeuHeHn 4NA NPUPoAbl U HAPOLHOT0 X03AMNCTBA.
JemoHcTpaynm. O6pasubl LWeN0YHbIX U LLe04HO3eMeNbHbIX MeTannoB. O6pa3ubl cniaBos. B3auMoaeincTere pacTBOpOB KWUCIOT W CONen ¢
mMeTannamu. FonydyeHne rmapokcmaa antOMUHUA U UCCNefoBaHWe ero CBOMCTB. B3anmmopeinctemne xenesa ¢ CONSAHON KUCMOTON. MonyyeHune
rnapokcuaos xenesa (I11) n (I111) n n3yyeHme nx cBOCTB.
MpakTnyeckne paboTbl. 1. OcyuwlecTBNEHNE LENOYKM XMMMUYECKMX MnpeBpalieHunii. 2. MonyyeHne n CBOWCTBA COEAUHEHWI MeTannos. 3.
PelleHne aKCNepUMEHTa/bHbIX 3aiay Ha pacrno3HaBaHWe U NosyyYeHne CoeUHeHNA MeTasoB.
KoHTponbHaa pabota Nel no teme : MeTannbl»

Tema 3. HemeTtannbl (23 4)
O6uaa xapakTepMUCcTMKa HEMETaNN0B: NON0XeHne B [MeprnoanYecKon CMCTeMe XMMMUYECKUX anemeHToB . .MeHgeneesa,
O0COGEHHOCTM CTPOEHMs aTOMOB, 3nekTpooTpuuatenbHocTb (30) Kak Mepa «HEMeTanandHocTu», psag 30. Kpuctannnyeckoe CTPOeHMe
HemMeTan/10B — MNPOCTbIX BelecTs. AnnoTponus. ®usmnyeckne cBocTea HemeTan10B. OTHOCUTENIbLHOCTb NOHATUIA «METaNI» U «HeMeTasn».

Bopgopoga. MonoxeHne Bogopoaa B epnognyeckoin cucteme XmMmuUyeckux anemeHtoB . N. MeHpaeneesa. CTpoeHMe atomMa U MOMEKY/bI. '
dusnyeckne n XMmMmmnyeckne CBOINCTBa BOAOPOAA, €ro NoayyYeHne v NpUMeHeHNe.,



Iunpodolrmn.k' ncwecumw  Xumudeckme cuoncnw nogsl. K|>yloitopoi nogbl v mpupoge. Hogoounctku. Aspuumsa nofbl. bbiToMble QUALTPBI
MwHepanbHble BoAbl. MCTUNNMPOBaHHAA BOAA, ee MosyyeHne n npuMeHeHue.,
ObLas xapaKTepucTmKa ranoreHos.
CTpoeHune atomoB. lNMpocTblie BelwecTBa ¥ OCHOBHble COEAUHEHUA FaioreHoB, UX CBOMCTBA. KpaTkue cBefeHus o xnope, 6pome, pTope n noge.
MpYMeHeHWe rasioreHoB U X COeaMHEHWUN B HAPOAHOM XO03ACTBE.
Cepa. CTpoeHue aToma, annoTponus, CBOWCTBA U NpUMeHeHne pombudeckoin cepbl. Okeuabl cepbl (IV) u (VI), nx nonydveHune, cBoiCTBa K
npuMmeHeHune. CepHas KUCI0OTa U ee CoNn, UX NPUMEHEHUE B HAPOLHOM X03aincTBe. MPpOn3BOACTBO CEPHOM KUCOTHI.
A30T. CTpoeHMe aToMa U MOJIEKY/bl, CBOWCTBA NPOCTOro BewecTea. AMMUAK, CTPOEHUE, CBOMNCTBA, NOJlyYeHne U npumeHeHne. Conn aMMOHUS,
nx cBoicTtea n npumeHeHne. Okeuabl azota (1) n (IV). A30THas KucnoTta, ee CBOWCTBA M NpPUMeHeHMe. HMUTpaTbl U HUTPUTBI, NPOGNEMA MX
COLEepXXaHuA B CeNbCKOXO03AWCTBEHHON NPOAYKUUN. A30THbIE YL06peHUS.
docthop. CTpoeHne aToma, annoTponusa, cBoincTea 6e10ro U KpacHoro gocgopa, ux npuMmeHeHne. OCHOBHbIE COeAUHEHMA: OKCUA ocdopa
(V) n opTtohocopHas kucnoTa, goctatbl. PochopHble ya06peHUs.
Yrnepoa. CTpoeHne atoma, annoTponus, cBoicTea Mogudukaunin, npumeHeHne. Okceugobl yrnepoga (1) n (1V), nx cBoiicTBa U NpUMeEHEHME.
KapboHaTbl: KanbunuT, coda, notall, UX 3Ha4eHue B NPUPOLE M XKMU3HU Ye/loBeKa.
KpeMHunii. CTpoeHue aToMa, KpUCTaNIM4eCcKnii KpeMHWIA, ero cBoincTea n npumeHeHne. Okeng kpemuua (1V), ero npupogHbie pasHOBUAHOCTMW.
Cunukatbl. 3HaYeHVEe COEAUHEHNIN KPEMHMA B XXMBOW N HEXWUBON npupoge. NMoHATUE O CUIMKATHON NPOMbILLJIEHHOCTH.
JemoHcTpayun. MonyyeHne ©  pacnosHaBaHuMe Bofopofda. KauecTBeHHas peakuua Ha  ranoreHuUA-uoHsbl.. B3anmopeicrtene
KOHL,EHTPUPOBAHHOM a30THOM KNCNOTbI C MeAbHO.
JlabopaTtopHble onbITbl. O3HaKOMJ/IEHWE C COCTaBOM MUHepanbHOW BoAbl. CBOWCTBa pa3baB/fieHHON CepHOW KWUCNOTbl. 3yyeHne CBOMCTB
aMMuaka. PacrnosHaBaHue coneil ammoHusi. [opeHue gocopa Ha BO3AyXe M B Kucnopoge. PacnosHaBaHue dochaToB. [opeHune yrnsa B
Kucnopoge. Mepexon Kap6oHATOB B r’MAapPoKapboHaThl.
MpakTuyeckne paboTbl. 4. PelleHMe 3KCNepuUMeHTalbHbIX 3agady no Teme «llogrpynna kucnopoga». 5. lonyyeHue, cobupaHue wu
pacno3HaBaHue rasos.

KoHTponbHasa paboTa Ne2 no Teme : HemeTtannbi»

3NeMeHTapHble OCHOBbI HEOPraHWYeCcKOon XNMnm
CBoliicTBa NPOCThIX BEWECTB (MeTan0B U HEMETANN0B), OKCMAOB, OCHOBAaHWIA, KUCNOT, CONEN.
Bogopoa. BogopogHble coegnHeHua HemeTannos. Kucnopog. O30H. Boga.
[anoreHbl. [a710reHOBOAOPOLHbIE KUCNOThI U UX COJN.
Cepa. Okcugbl cepbl. CepHad, CepHMUCTAA U CePOBOAOPOAHAA KUCMOTbI U UX CONN.
A30T. AMMmunak. Conu ammoHus. OKenabl azota. A30THas Kucnota u ee conn. ®ochop. Pocthop. Okeng dhocdopa. OpTodhocthopHas KMcnoTa u
ee conn.yrnepod. Anwmas, rpaduT. YrapHblil ra3 1 YriekKucnblil rasbl. YronbHas kucnota un ee conn. KpemHuin. Okeung kpemHusi. KpeMHueas
KnucnoTa n cunukatbl.LLlenoyHble v WenoYHo3eMelbHble MeTasiibl U UX COeLUHEHUA. ANIOMUHUIA. AMPOTEPHOCTbL OKCMAA U TMAPOKCHAA.



lMepBOHavanbHbIe NpeacTaB/ieHNM 06 opraHnyeckmx seuwecteax (10 4 )
MepBOHaYa/bHble CBEAEHNA O CTPOEHUN OPraHNYeCcKnX BELLECTB.

YrneBoAopoAbl: MeTaH, 3TaH, 3TUEH.
CnupTbl (MeTaHO/, 3TaHO/, FNULepuH) U KapboHOBble KWUCNOTbl (YKCYCHas, CTeapuHOBasf) Kak NpefcTaBUTEN  KUC/IOPOACOAepXaLLnx
OpraHM4YecKnx CoeMHEHNIA.
Bronornyecky BaKHble BELLECTBA: XUPbI, YINeBOAbI, 6e/KN.
MpepfcTaBneHnsa 0 nonMepax Ha nNpuMMepe NosimaTUIeHa.
OKCNepuMeHTa/IbHbIe OCHOBbI XUMUN
MpaBuna paboTbl B LUKONLHOW nabopaTopuu. MpasBuna 6e30NacHOCTMW.
MpoBefeHMe XMMNYECKNX PeakLnii B pacTBopax.
HarpeBatenbHble ycTpoiicTBa. NMpoBefeHne XMMNUYECKUX peakLuid nNpu HarpeBaHuu.

MeTtogbl aHanu3a BewiecTB. KauecTBeHHble peakumu Ha rasoobpasHble BeuiecTBa M MOHbI B pacTtBope. OnpefeneHve xapakTepa cpegbl.
NHamkaTopsl.

MonyyeHne razoobpasHbIX BELLECTB.

XNMUA N XKU3HDb (44.)
UYenoBek B Mupe BeLLeCTB, MaTePUanoB Y XMMUYECKNX PeakLnii.
XnMus n 300poBbe. JleKapCTBEHHbIE MpenapaTbl: NPo6/emMbl, CBA3aHHbIE C UX MPUMEHEHWEM.
Xumus n nuwa. KanopuiiHOCTb XUPOB, 6eN1K0B 1 yrneBooB. KoHCepBaHTbI NULWEBbLIX NPOAYKTOB (MOBapeHHas Cofb, YKCYCHasA KMCoTa)
XVMUYeckne Bel,ecTBa Kak CTPOUTeNIbHbIE U NOAEN0YHbIE MaTepuans! (Mefl, MpaMop, U3BECTHAK, CTEKNO, LLEMEHT).
MpupoaHble MCTOYHMKKN YrneBogopoaoB. HeTb M NpupoaHbIn ras. VX npumeHeHUe. XMMUYECKOe 3arpsisHEHMEe OKpYXXatoLwed cpedbl U ero
nocneactema.lMpo6nembl 6€30NaCHON0 MCMONb30BaHUA BELLECTB M XMMUYECKUX peakuuii B MOBCEAHEBHOWN XW3HW. TOKCUYHbIE, roproYune K
B3pbIBOONACHbIE BellecTBa. bbITOBas XMMmMyeckas rpaMmoTHOCTb.
Tema 5. O606LLeHNE 3HAHWT MO XUMUK 38 KYypPC OCHOBHOWM LWKO/bI. 0aroToBKa K rocygapcTBeHHON ntorosoi attectauum (FMA) (3 u

.

Mepuofnyecknii 3akoH 1 lMepuofnyeckas cuctemMa XMMMYeckux anemeHtoB [. N.MeHpeneeBa. ®Pusnyeckuii cMbiC NOPSAAKOBOro HoMmepa
3/leMeHTa, HOMepoB nepuoga v rpynmnbl. 3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB 3/IEMEHTOB U UX COEAWHEHWI B Nepuojax M rpynnax B cBeTe
npeAcTaBNEHUA O CTPOEHMM aTOMOB 3/1eMEHTOB. 3HayeHue MepuogMyYecKoro 3akoHa. Buabl XMMUYECKUX CBS3e U TUMbl KPUCTaNINYECKUX
pelweToK. B3aMMoCBs3b CTPOEHUSA U CBOMCTB BELLECTB.
Knaccmukauma XMMUYeCKUX peakuuidi Mo pasinyHbIM Npu3Hakam (4YMCN0 M COCTaB pearvpyrowmnx M o6pasytowmnxcsa BELLECTB; Hann4vue
rpaHuubl pasgena as; TennoBOW 3PEeEKT;, W3MEHeHWe CTeneHel OKUCNEeHUs aTOMOB; WCNOMb30BaHME KaTanusatopa, HanpaB/ieHue

npotekaHms). CKOpPOCTb XMMUYECKUX peakuuii 1 akTopbl, BAMsOWMe Ha Hee. O6GPAaTUMOCTb XMMUYECKUX peakuuit M cnocobbl CMeLleHus
XMMWUYECKOro paBHOBECHS.



