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S. Hvax yebnozo
Pakmuxo-opyeym uposannan  manusocomy  omoops ¥
codep, - OBAHHE
povcanun:  cuny, M3ywaeMoro  marcpuata ¢ swsinio, (GOPMAP
YKONOrMYec ko peniecTBaMH,

FPamMoTiocTi g abpatcnmn ¢ xuMHecKAMA

MaTepuanamy paBuI TCXHUKH

" npoueccan, oracyaonmK rpebosanvaM 1

Oe30nachocty unere  (mabopar opHH)

pH  pabore w  xumuyeckom  Kab
M TI0BCeHeRHoj; KU,

BTATOB
IIOCTMmeHmo TIpeaMeTILIx, MCTAHPCIMCTHRIX B JIMYHOCTHBIX PE3YT

cnocoberayer CTPYKTYPHpORatie 3 1y 110 PVOPHIIM!
«IIposepyre cnoy 3HaHHUS;
«Ipumennre cpoy 3HAHHsY;
«Menons3yiire AOTIONHUTENBHYIO MHBOPMAIIHIO M BBIPAIHTC MHCHACY .
lpennaraemas pagoyas (POT PAMMA 110 XHMHI PACKPHIBACT BKIAZI y4€OHOTO
TIPENMETa B nocTuxenye 1ciicii ocioBHOMO o6iero o6pasoBaHus 1 OTPEACILICT
BOKHEHMC codepacamensubie nunun npeomema:
® «Bewjecmeoy - m3auMocBA3h COCTABA, CTPOCHHS, CBOHCTB,
TIOTTYHEHUST W TPUMCHCHTISt # CHICCT B 1 MATCPHAIOB;
® «Xumuuecran PO -~ 3AKOHOM2PHOCTH  MPOTEKAHHS
Y YPABIIEHHS NPOLCCCAMHU MOJTYHCHIS 1 TPCRPAILEHNS BEILECTB;
® «Xumuueckuii a361k» — OTEPUPOBAHME CHCTEMOH BWKHEHIIMX
XUMHUYECKUX MOHSATHIH, BIAJCHAC XMMMUECKOH HOMEHKIJIATYpOH
M CHMBOJIMKOH  (X(\IIYCCKMMM  3HAKAMH, (opmynamu
U YPaBHEHUAMI ),
o «Xumusa u owcuzne» — coOMOJCHHE MPABHI XUMHYECKOIl
besomacHoCTH 1Pt OGPANICHIN ¢ BEMECTBAMH, MATEPHAIAMU 1
XUMHYECKUME  1IPOUCCCingt B HOBCYIHEBHON JKM3HH M HA

IIPOU3BOJICTBE.




Kype opuenmuponan 1a ocnoceiive ofydatoninnes ot HoW Heoptanuaeckon
XHMHH W kpatkoe 3HAKOMCTRO = HekoTOpbiMH TONATHAMH H obfrhekTaMu
OPrasnyeckoit xummm,

B conepxkarensnoit i « Bewecmany packphiBaercs yueHHe o CTPOCHHH
ATOMA M BELIECTRA, COCTABE 11 KIHACCHIKANLT CIIMIICC KUK BENIECTE:

B conepxarensoit i « Nt kst peakiqi» packphIBacTCA yIeHHE O
XUMIYCCKHX  mponeccax:  kjaccH(puKaums CUMHUCCKMX  peakipit U
3AKOHOMCPHOCTH WX TPOTEKAHMsI; KauecTBCHHAsS 1l KOJIUCCTBEHHAA CTOPOHBI
XUMHYECKHX 1poIeccoB (pacuérbi 1Mo XUMHUCCKHM (popmyiiam H ypaBHEHHAM
XUMHUYECKUX peaKiuii).

B COJIepKATEILHOM JIHITHN @ NUNMUUCCKULL SI2bLKY dopmupyroTcA YMEHUA
YJalmXcs Ha3piBaTh BellecTBa 10 (hopmysiaM M COCTABJATH (dopmyIibl 10 UX
Ha3BaHMSM, 3aNMCHIBATH YpaBHCIIs Peakunii 0 XapakTepH30BaTh uX, paCKpbIBaTh
HH(DOPMALIHIO, KOTOPYIO HECET XUMIIICCK:sH CHMBOINIKA, B TOM THCIIC BEIPAKCHHAA
B Tabmmumoii dopme (Ilepnopucehad  cHCTEMA  XMMHYCCKHX  SJIEMCHTOB
J. VI. MeHzieneeBa, Tabimua pacTBOPMMOCTH BEIICCTH B BOJIE); MCIONB30BATH
CHCTEMY XMMIYECKHX TIOHSTHIL JU15 OTUCAHUS XUMHUCCKHX 00BEKTOB (371eMEHTO B,
BELIECTB, MAaTEPUAJIOB U NPOLIECCOB).

B cozmepkatesHON Jmini « it 1 e 21y PACKPBIBAOTCS JIOTHYECKUC
CBSI3H MEK/LY CBOMCTBAMH, [PUMCHCIMCM, 10JIy4CHHEM BEILIECTB B 11abopaTOpHBIX
YCIOBMAX W HA MPOM3BOJICTBE;  (POPMHUpPYETCSl  KyIbTypa ©e30macHoOro
¥ 9KOJIOTHUECKH FPAMOTHOTO 0O PAIICHHS ¢ XUMHUECKUMH 0OBEKTaMH.

B Kypce 3Ha4MTENBHAS POIL  O1RC ITCH  XPMIYCCKOMY  9KCTIEPHMEHTY:
POBEICHMIO TIPAKTHYECKHX PAd0T 11 1ad0PATOpHbIX OMLITOB, (UKCAMH U
aHAM3y MX PE3YJILTATOB, COOMOJACHIIO HOPM 1 NpaBiil {€30MacHOH paboTsl B
XMMHYECKOM Kabunete (Jraboparopm).

Peamu3anys TPOrpaMMbl  Kypca B mpouecce  O0y4eHust TO3BOIMUT

06YJAIOMMMCS TIOHATH POJIL U $HMCHIC NAMIH CPCIN IPYTUX HAYK O IIPUPOJE,
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T, PACKPBITL BKIA XHMIIT IV (POPS 1Hpo st ine e e o CCTECTREHHO -HAYIHOR

KapPTHHBLL Mupa,

Kype paccunran ua obazameannoe uipuenue npeoviemd » obvéme 140

yueOHBIX vacon, 1o 2 waca nejaeno s &9 kaccax
C Uenblo NMOBBICHHS KAYCC THl XIMITCCKOT0 obpasopanua Ha ypoBHE
OCHOBHOTO 00mIero o0pazosannsg peoMeilyem nponeoesmuieckoe uzyuenue

xumuu ¢ 7 Kaacce (hup/catalog.prosv.ru/item/25177 —  ccwika Hd

Memoouyeckue peKOMEHOAYUL 1l IMCMAMUYCCKOC RAGHUP OBAHIE Oannoeo Kyped).

Bosiee paHHee U3YYEHHC XHAMIE It OC1RUGOTT HIKOIC HOCPEACTBOM BBEACHHUA
TPOTIENIEBTHUECKOTO Kypea B 0dnhaue 35 yucOinix yacos 1o 1 uacy B HEAETO
TIO3BOJIMT:
® YMEHBIIMTH MHTEHCHBHOCTh M3YHeHHs yueOHOIC Marcphaia Kypea XUMHH
OCHOBHOH IIIKOJIBI IO OTHOLICHUIO K yuUCOHOMY BPEMEIIH;
e I0GUTBHCA BOSMOXKHOCTH BO.1¢C BRINATENILHO H3yUaTh MaTepUal Kypca, TakK
KaK eCTb BPEMs I 0TPadOTKIi 11 KOPPEKLHH 3HaB ki YHalMXCS;
e copMHUPOBATH YCTOHUUBBIT 103HABATENILHBIH HHTEPEC K TIPEAMETY
e S(pdexTUBHO Pa3BUTh HC LOJILKO LPCAMETHBIE, HO H MeTarpeaIMETHbIC
3HAHMs1, YMEHHS M HABBIKI, 0 FIKAC HitIOC THHIC KaueCTBA YHaIHXCH,
® UHTETPUPOBATH XUMHIO B CHCICMY CCTCCTHCHMO-HAYTHBIX 3HAHUH UL
(OpMHUPOBaHHA XMMHYECKOM KAPTHHBI MHpA IAK COCTABHOM 4acTH
€CTECTBEHHO-HAyUHOM KaPTUHBI.
IMpe/iaraeMplii  Kypc HOCHT OOUICKY/IBTYPIbIH XapakTep W TIO3BOJACT
YUANMMCS OTIPEIETATLCS € BHIGOAOM HPO(H.18 OV YICHUS B CTapiieil MKoJIE.
TNpeanaraeMblii  MPONCACRTHUCCKHI  KYPC  ABNACTCS  aBTOHOMHBIM - TIO
OTHOILIEHHIO K 0653aTe/ILHOMY KYPCY OCHOBHOI IIKOJIBL.

Taxum 06pa3oM, paboudas HporpaMma Moxker O6ITb COCTABIIEHA € YIETOM

coJIepKaHuA MpEeAJIaraCMoro Hpo e, i HUCCKOT O KYPCd.




Tlaannpyempie peayaniatsr ocnoeius yuehnoro npevea

Hpeasernsie pesyanrats!

ITo 3aBepuienmio kypea xummi 1 yraie acHonoroobiero obpasopaHng

BBITTYCKHUKH OCHOBHOM IIKOJB! 10 1111 T I AE T € (S HOTTAMHA pe3ybTaraMm:
L JTuunocmuvie pesynvmammn:
1) ocosnanue crocii yrnnucckoii NPUHAICKHOC T, FHAHIC HCTOPHUH XHUMHHA H
BKJIaa poccuickoit XUMUIeCKkoii Haykh B MUPOBYIO XHMHIC:
2) hopmuposanue OTBETCTBEHHOIO OTHOMICHIS K 110 HAIHIO XHMHH; FOTOBHOCTH "
CTIOCOOHOCTH OOYYAIOUMXCH K CaMOPBHIIo 1 camo00pa3oBaHnio Ha OCHOBE
M3YYEHHBIX (DAKTOB, 3aKOHOB M TCOPHI XHMHM; OCO3HAHHOIO BhIOOpa H
MOCTPOEHNE HHIAUBUYATLHOI 00 Pa30BATCILHOH TPACKTOPHH;
3)  gopmuposanue uenocinoii - eciee PRCHNO-AVIBOIT  KapTHHBI ~ MHPa,
HEOTHEMIIEMOM YaCTIO KOTOPOIT IB.1407TCsi NIMITICC Kt KA TAHA MEPA,
4) o6nadenue cOBPEMEHHBIM SI3BIKOM, COO I BCTCTBYIOUIMM VPOBRHIO pA3BUTHA HAYKH
H 00IIECTBEHHOM PAKTUKH, B TOM YHCJIE B XUMHUYCCKHM,
5) ocoenue coupanbHBIX HOPM, NIPABUIT OBEACHNS , POJICH I (opM couranbHOH
KU3HM B COLMyMe, MPHUPOJE W HacTHOH KH3HN Ha OCHOBE 9KOJIOTHYECKOH
KyJIbTYpBI ¥ 6€3011aCHOT0 00paniCiiis ¢ BelleCTBAMH 1 MaTepHATIaMH;
6) opmuposanue KOMMYHMKA1HBHOW KOMIIETCHTHOCTH B o0uEeHun  co
CBEPCTHHKAMM ¥ B3POCHBIMM B fpouecce 0Opa3oBaTeILHON, OOIIECTBEHHO
T0JIE3HOM,  Y4eBGHO-HCCACAOBATLILCKOTl.  BOPHCCKOH M JIPYrHX  BHIOB
JIEATEILHOCTH, CBA3aHHBIX C XUMHUI]
II. Memanpeomemnvie pesyioniamoi:
1) onpedenenue ueneii cOGCTBEHHOIO 00yUeHHs, HOCTAOBEA H (OpPMYyIIMPOBAHHE

Ju1d cebs HOBBIX 3aJ1ay;

2) naanuposanue TyTeR JOCTIFKCHUS KEIACMOro Pe3vibrata 00yqeHus XUMHUH

KaK TEOPETUYECKOT0, TaK M HRCIICPHMEHTALHOTO XapaKepa;
3) coomnecenue  CBOMX JICHCYBHH € IVIAHUPYEMBIMH  PE3YJIbTATAMH,

ocywjecmeienue KOHTPOJIA  CROCH [IEATCILHOCTH B YIPOLECCE JIOCTHKEHHS

£ g o R,



® co0mosaTh mpaBmIa He301l

® BBLIYUCJSITH OTHOCHUTCIIBHYHO MOJIEKYJIAPHYH)

® BBEIYUCJIATH KOJHYCCIBO,

e XapakTepu3oBaTh (JM3i'icCKHE H

00BEMY;

HA3BIBATL XUMHUYECKHE WICMCHTHI
ONPCACISITE COCTAB BCIICC T O I hopMyIas:
ONPEACTATEL BAJICHTHOCTH a1 OMA DJICMCHT B COLHHEHUAX,

ONPEJIENATL THIT XUMUYECKHX PEaKimii;

HA3BIBATH NPU3HAKK M YCJIOBUS TIPOTEKAHMS SHMUICCKIX peaKinii;

BBIABIISATH MPU3HAKHA, CBILICTCILCT BYIOIIHC O II[)()TCKaHHM XUMUYECKOH

PCAKIMH NPH BBIMOJTHEHUH XHMITHCCKOL O O 1bLITA;

COCTaBIIATH HGOPMYIIbI OHHAPHBIX COCJIMHCHWI;

COCTAaBJISITh YPABHEHMS XHMITHCCKHX peaKIuii;
ACHO P OOTHE NPT TIPOBCICHAH OIIBITOB;

® TI0JIb30BATHCS JA0OPATOPIILIV UV PYAOBAHICM H 1n0CY/10;

1 MOJISIpHYIO MacChl

BEIIECTB;

® BLIYUCIIATH MACCOBYIO [10JItO XHMHUYCCKOro HIICMEHTa IIO0 (bopmyne

COCIUHCHUA |

0OhEM M MAacCy BENIECTBA 10 KOJIHYECTBY,

06BeMy, Macce peareHToB HilH MPO/IVKTOB peaKinH,

XUMHUIECKUAEC CBOMCTBaA MPOCTHIX

BELIECTB: KHCJIOPO/a ¥ BOJOPO/LA;
e TOJTy4aTh, COOUPATL KHCJIOPO111 BOAOPO/L

L4 paCIIO3HaBaTI> OIIBITHBIM IIy’l“éM ra3006pqul,Icr BEIECTBA: KUCIIOPOU,

BOJIOPOJI;
e pACKpHIBATH CMBICI 3aKOHA ABOTA,1PO;

pAcKpBIBATH CMBICI HOIGH IV 1100 NPPERT PEaKLN», «MOJISPHBIH

xapak'rcpusoBaTb (bH'.SH‘IC(.‘H'l'IC 1 XHMHYECKHE CBOMCTBA BO/IBI;

L4 paCKpblBaTb CMBICIT TTOTISI TS «Pac TROPY.

e BEIYHCIATH MACCOBYIO OO it HOPCHHOT 0 RENCCTRA B PACTBOPE;



¢ NPHTOTORMNTL  pacThop ¢ onpete ol waccono 0
PACTROPENIOTO BENCC ThA: |

® HASKIRATH COCAAMMCHIS 1Y CHILIX KIACCOR HEOPT ANHICCKHX i

® XapakIepuIonath  (uimicckie i xuMHicckie  caoHCTBa OCHOBHBEE
KIIACCOR HEOPIAMMUECKIX Belie 11 ki 110, i 1 oo tonativi, coneh;

® ONPCACTATH  HPUHAUICKITOC T, REICCTR K onpeeseHHoMY s

COCJINHECHMUIL;

% ACCOB;
® COCTaBNATH (POPMYIbI HCOPTAHHICCKHX COC, IHHEHHIT N3y IEHIBIX i

® TPOBOJTATE OTBITLI, THOJ(TRCPIKJAIONIHE XMMITTCC KUE CBOHCTBA H3ydCHHBIX
KJIACCOB HEOPTAHMYECKUX BEHICC 11

® DAacriO3HaBaTh ONBIINLIN (IVICM PACTBOPbl KHCIOT H mes10Uei 10
M3MECHEHMIO OKPACKHM HHMKATOPA;

® XapakTepH30BaTh B3AUMOCRA3h MOy KIACCAMH HEOPTaHHHECH

COCJIMHEHHIA,

e packpsiBath cMbIcs Iepno,aicckoro saxora [, M. Mennencesa,

* OOBACHATH (M3MUECKHH CMbiCH aTOMHOIO (OPAAKOBOTO) HOMEPA
XMMIYECKOTO 3JIEMEHTa, HOMEpOB TPYIIIBI H MEPHO,a B EPHOTHIECKOH CHCTEME
JI.U. Menneneena;

o OGBACHATL 3aKOHOMEPHOCII( H3MCHCHHS CTPOSHHA aTOMOB, CBOFCTB
3JIEMEHTOB B MpeJieliax MaIbIX HEPHO,10B 1 IJIABHBIX 110ATPYIIIL;

e XapaKTEpPU30BaTh XMMUYCCKUE DJIEMEHTHI (0T BONOPO/A JIO KaTbLHs) HA
OCHOBE HX TMOJIOXKEHHA B repiepacenaii cucrenme I, WM. MenneneeBa u
0COOEHHOCTEH CTPOCHUS HX aTOMOE:

® COCTaBIATh CXEMbl CTPOCHMS  atoMoB  nepsbix 20  dIEMEHTOB
nepuonueckoii cuctemsl [ M. Men neneena;

® packphIBaTh CMbICH MOHSTHH «XHMHUYECKas CBSI3bY,
«3TIEKTPOOTPHULATEILHOCTHY.

® XapaKTepU30BATh 3aBNCHMOCTH (DH3HYCCKNX CBOMCTB BEIECTB OT THMA

KPUCTALIHYECKOH PELIETKH;




. : . v . v ”x;
OTIPEACTTH B XUMICC KO ¢ st il 18 HEOPT At IeCKITX COCHUHENN
obpasoBanHbI%

L] e
"300pakars cxem  crpocums MoJICKy  DEIECTE:

PA3MLIMYK BUIAMU xumuycckmx crascii;

® DACKDHIBaTL  cmpien  nowmHi ol KATHOR: «anHom,
ONCKTPO TRy, CHEINIEKTPOAIN [, VACKTPOSIHTHHCCKVE JHCCOLHALIHAY s
«OKchuTcm,», «cTenenl  OKMCCHIY,  «BOCCTAHOBHTCIRY, «OKUCIIEHHED 5
“BOCCTaHOBNCHIC)):

® ONPEACNsITH CTEmeH) OKHCICHIS ATOMA MICMETa B coeAMHCHHH,
* packpuigars, CMBICI T COpHI ..;c.\v,,mmnlsc(,-lmuunccounaunu;
® COCTAaBJIATH ypaBHCHHA VICKIPOIATHICCKON AMccolHalny  KHCJIoT,
lenoyei, coneii;

® 00BsicHATH CcymmoCT, MpoLEcea IEKTPOJIHTHYCCKOH Jccolyanny M
PCaKImii HoHHOTO 06MeHa;

® COCTABJATH MONHBIC 1 CORpANEHIbIC HOHHBIE YPaBHCHHA peaKiuH

00MmeHa;

® OTIPEENATE BOIMOKHOCTS IIPOTEKAHHS PEAKIIHiT HOHHOTO oOMeHa;

® NPOBOJAMTL  PEAKIlf,  NOATBPN (@I KaUCCTBEHHBIM  COCTaB
Pa3JIMYHBIX BELIECTB;

® OMpPE/IENATh OKUCIUTENb H BOCCTAHOBUTC/Ib.

® COCTABIIATS ypaBHEHNs OKHCIHTEIBHO-BOCCTAHDBY TEIbHBIX PEAKIIH;

e HA3bIBATH (AKTOPHI, BIMAIOIIE Ha CKOPOCTH XHMHHCCKOH PEaKLH;

e KIaCCHPUIMPOBATEH XHMIIICCKIC PLAKIDIT M0 PA3IIHIHBIM PH3HAKAM;

e XapaKTepu30BaTh  B3AMMOCEH3b  MOKIY — COCTAaBOM,  CTPOCHHEM
¥ CBOJCTBAMHU HEMETAILIOB;

e TPOBOJIMTH ONBITHI 110 110J1Y ICHHIO, COGUPANITIO M W3YICHHIO XUMHYECKHX
CBOJCTB ra3006Pa3HBIX BENICCTR Y1 CKHE 1010 [t IMMIaKa;

e PACTIO3HABATE OMBITILIM 11y (A 123000pa3IILIC FENICCTBA: YIJICKHCIIbIH ra3

U aMMHaK;
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* xapakrepi- TPOCHUEM
XapAKTEPHIOnATL  wigvocugy, ety cocTaBoM,  CTP

1 CBOCTRAMY MeTamon;

AR ¢ s4Eote aH, FTUIICH
® HazbIBaATHL OPTaHUYCCKME BEHEeCTRA 110 UK (l,(,pmy”(,‘, vieras, 9TaH, T s

MeTaHo, HoyKCycHas  KUCIIOTa,

OTAHON,  TIMUCPHI.  yheveias  KIC o Fi, dMH
cre .
APUHOBASA KHCTOTA, ONCHHORMS Kile 10 fd, 1 THOKO3
; i bl HA
® OUCHMBATL BIMSIHME XUMIUECKOTO 3arpA3HCHnd okpyKatolied Cpe

OPrauusm yenoneka;

* TPaMOTHO OGPAIIATLCS ¢ BEINCCTRAMH B HORCCTCBHOH AKHHH;
HEKOTOPHIX

¢ ONPEACNATH  BOBMOAKHOCIL — HPOTCKAHIIA peakLi
MPE/ICTABHTEIICH OPraHmIeCKIX RellCCTH ¢ KHCIOPO;IOM, BOJIOPOJIOM, METAIIITANMI,
OCHOBAHMSIMH, TallOTCHAMH.

BBIyCKHUK motyun B0 3vn K0 ¢ 1aya wbest:

® 8BIOBUAMY U NPOBCPSIMY .17 1 MCHMANIO 2IVAOMESbL O XUMUHECKUX
ceolicmeax sewjecme Ha OCHoOBe UX cocmasd it cmpoeHuil, ux cn0c06Hocmu
6CMynamy 6 Xumuueckue peaxyul, o Xapaxmepe 1 NpeOyKmax pasitiHbvlx
XUMUYECKUX peakyuil,

* Xapaxmepuzosams GewCcmBa o COCMUBY, CMPOCHUIO U CEOUCMEAM,
ycmanaeausams NPUYUINIO-CACOCINBCHIBIC Ces3U MeAHCOY OaHHbIMU
Xapaxkmepucmukamu 6euwjecmed,

e cocmaeuAme  MONEKVIAPIbIe U HOJAHbIC — UOHHbIE  YPAGHEHUA N0
COKPAWEHHBIM UOHHBIM YPABICHIIS I

® NPOSHOZUPOBAMb CHOCONIC I h L CICCMGd 1P OSESIML OKUCTUMENbHbLE

Uil 60CCMAHOBUMENbHBIE CBOUCMEBU ¢ Yaemont cmenenen OKUCIeHus onemenmoe,

exod;zuyux 8 eco cocmae;

e cocmaeiiAmb ypaesHenul [)L’[ll(t[l!fl, coomeememeyroujux

NOCIEO08AMEILHOCIIU  NPEEPANCIINT  HCOPCANITCCKUX  BEUCCIE  PAZMUYHBIX

Kuaccos,;

e GLIOBUCAMDb U NPOGEPAING IKCHEPUMEHMATHHO 2UNOME3bL O pesyibmamax

6030€iiCMBUA  PAZIUYHBIX  (DAKMOPOS M UIMEHEHUE  CKOPOCMU  XUMUYECKOL




peaxyuu,

® ucnonvsoeams npuobpemennple manus Ol KoNUHECKU 2pamMomHozo

nosedenus ¢ okpyscaiowjeii cpe)e;

® ucnomvsosams  npuoGpCmible  Kuoucsvie  Komnemenyun npu

BBINONHEHUN  NPOEKMOE 1 YuCOIO-UCCACO0BAMENbCKUX 3uoay no U3Y4HeHuro

ceoucms, cnocobos noayqernus [)(l{'ﬂ()')‘II(I({(IIIII}'I GCU(CCHIB,

® 00bEKMUBHO OYeHusams iy vitiilo ¢ Geecmeax i XUMUHECKUX

npoyeccax;
o Kpumuwecku — ommocumvcs K ncecdoavuHol  ungopmayui,
HedoBpocosecmH ol pexiame 6 cpedCmeax Maccosoll Unhop MayuL;

® 0Co3Haeamvb  3HAueHue - MeopemuUecKiyx nanull no  XUMUU onsa

NPAKMUYeCKOU 0essmenbHOCU 4 106011

o co30asame MOOE 1t CXCilol .15 peeHus y4eOHblx U nO3HA8AMeNbHbIX
saday; noHuMamv HeobXoOuMocmy cobnooenus nPeOnUCAHUl, npediazaemvlx 8

UHCIMPYKYUAX RO UCROTb306AIIO ICKUPCIG, CPEOCms OblMOGOU XUMUU U OP.
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y "’ O BOJIBL.
* Baaunmonciictame xiopnoii n cepopojtopo/tHoH

JdaGoparopunic onpirn

9 gaacc

" KJjacca
[ToBTopenue u 0606meHne cBeJCHAN 110 Kypey 8

. HecoJieo0pasyronme.
BrnapHbie coenHenns. OKCHbI c0Je00pasyiouHe

: KHCJIbIE, OCHOBHBIE
I'Mapokeusl: ocHoBaHwMs, amoTepHbI€, KHCIIOTBI. CpenHue, s

COJIH.

O6o6uieHne cBeneHuii O XHMHYECKMX —PEAKIHUAX. Knaccuduxaus
XHMHYECKMX ~peakipii 10 pasuMYHBIM OCHOBAHHAM: COCTaBy M HHCIY
Pearupyioumx u oGpasyloNMXCs BEMIECTB, TEIIOBOMY d(QEKTy, HANPABJICHHIO,
M3MEHEHHIO CTereHell OKMCJIEHHsS »JJIEMEHTOB, 00pasylolmX pearupyromme
BCILIECTBA, (ha3e, HCIIOJIb30BAHUI) KAaTAIU3aTOPA.

[Tonstre o cxopoctn xuMuyeckoil peakiuu. DakToOpbI, BIMAKIIMEC Ha
CKOPOCTh XMMMYECKHX peaKiWii: TNpUpOJa PpEarupyrommx BEIIECTB, HX
KOHUCHTpAlMs,  TEeMIeparypa, IUIOIJb  CONPUKOCHOBEHUS,  HAIWYHE
katanmm3aropa. Katams.

JlemoHcTpanuu
¢ O3HaKOMIJIEHHE C KOJUIEKLIUSAMK META/UIOB U HEMETAILIOB.

O3HakoMIIEHHE ¢ KOJUTICKITUSIMH OKCHUIIOB, KUCJIOT U COJIEH.

® 3aBHCHMOCTb CKOPOCTH XHMHUECKOH PEAKIMH OT TIPHPO/IBI pearupyronmx

BECIICCTB.

3aBHCHMOCTh  CKOPOCTH ~XHMHYECKOH peakuuu ot KOHIIEHTpaLUH

pearupyrommx BemecTs.

3aBMCHMOCTE  CKOPOCTM  XMMHYECKOH  peakmun o TIOIA/H

COTPHUKOCHOBEHHS PEarupyIoLMX BEECTB («KUIsmmii CII0¥»).

3aBUCHMOCTE  CKOPOCTH ~ XMMHMYECKOH  peakimu ot TeMIIEpaTyphi

pearupyIommx BenecTs.




—1

26

J]aﬁopampnmc OnNLITHI

1. . b
B33"MOJIcncmnc aMMHaKa 1 XJI0poBo10posia.

2, Peakig HeHTpam3amm.

3. Habmonemnue TENNOBOTO ApeKTa peakimy HeHTpaT3aluy.

4 Baanmoneiictaue ceprioit xrcorst ¢ okcugom e (11).

D Pasnoxcerme TEPOKCHIA BOIOPO/IA C TOMOIIBIO KaTaJIa3bl KapTO(be”“

6. 3aBucumocry, CKOPOCTH XHMHUECKOii peaKiyii OT PHPO/Ibl pearHpyromix

BCILCCTB Ha npumepe B3anMozeiicTBHA PACTBOPOB THOCY Ib(paTa HATPHA 1

Xyopuna 6apus, THOCYJIb(haTa HATPHs M COJISIHOM KHUCIIOTHI.

7. 3aBucumoc, CKOPOCTH XHMHYECKO# peaKii 0T MPHPO/IbI METAUTOB IPH HX

B3aumonefictsuu ¢ comsnoii kucnoToil.

8. 3aBucumocts CKOPOCTH XMMHYECKOH p€aKiuy OT IIPHPOJBI KUCIIOT IIPH

B3aHUMOZCHCTBUM HX C HKeJIe30M.

9. 3aBUCHMOCTB CKOPOCTH XMMHUECKO}! PEAKIIHH OT TEMIIEPATYPBL.

10. 3aBucumocts CKOPOCTH XMMUYECKOM peakMy OT KOHUEHTPaLUH.

11. 3aBucumocts CKOPOCTH XHMHYECKOH! peakyy OT IUIOLIAH COIPUKOCHOBEHHUS

PEarupyIomux BelecTs.

12. 3aBrCcUMOCTH CKOPOCTH XMMHUYECKOH PEaKIMH OT KaTATH3aTopa.
XuMHYeCcKHe peaKIui B PACTBOPAX 31€KTPOJIHTOB

Ilonsatne 006 5MEKTPONMTHYECKOH AUCCOLMAUMHA. OJEKTPOJUTH U
HEJNIEKTPOJUTEL.  MeXaHu3M JMCCOLMANMM  DJIEKTPOJIMTOB € PasIMYHBIM
xapaktepoM cBA3H. CTelneHb JMEKTPOIMTHYECKON aucconuanun. CHIbHBIC U
ciabble NEKTPOIIHUTEI.

OCHOBHbIC ~TIOJIOXKCHHS  TCOPUH  DIIEKTPOJIMTHYECKON  JHCCOLMALMH.
Knaccudukauus HOHOB M MX CBOWCTBA. KMCNOTBI, OCHOBaHMS M comm kax
3J1eKTPOJIMTHL. VX KiIaccnpukauus u guccoumanus.

O61pe XMMHYECKHE CBOHCTBA KHCJIOT: H3MEHEHHE OKDPACKH HH/IUKAaTOPOB,
B3aMMO/ICHCTBAE C METAUIAMH, OKCHIAMH U THIPOKCHIAMH METAUIOB M COJISIMH.

MoJieKy/iAspHble M HOHHbIE (IOJIHBIE H COKpAIEHHBIE) YPABHCHHS pEaKIHii.

aa e N
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Kanus peakimi
Xumuvecknii cmpies COKpaIEHHBIX ypaBHEHHii. ye

. STH METAITOB.
MEXY aneKTpouTaMu 10 kouia, Psij akTHBHOCTH

o KUCTIOTaMU
) MOJICUCTBUE C )
OBGuwe xummyeckue coiicTsa Henoue: B3an A

o TBOPUMBIX
poiicTBa HEPac
OKCHIaMM HemeTanios, conamu. Obime XHMHIECKHE €

HUN.
g ; e Tipy Harpesa
OCHOBAHHIi: B3aMMOeHCTBHE ¢ KHCJIOTAMH, Pa3JIoKEHHE TP

O6Guwe xummueckue cpoiicTa CpEAHHX COJICH: Bsanmonencmmj C
KHCIIOTaMH, eI0YaMH, COJISMH H MeTAUIaMH, B3aHMOJIEACTBAE KUCIIBIX COTIEH €O
LIeTI04YaMHu.

Tuaposms, kak o6MenHoe B3auMOIeiicTBIE COJIel ¢ BOAOH. I'nApoIH3 coin
CHILHOTO OCHOBaHUSA ¥ caboit KHucaoThl. ['HAPOIH3 COTHA QECOTOLOHO BRHT 1
CHIbHOH KuC0ThL. [lkana pH.

CaolicTBa KuMCIOT, OCHOBaHMil, OKCHIOB M CONEH B  CBEIC TEOpuH
JJICKTPOJIMTHYECKOH — JUCCOLMALMH M OKHUCIMTEIbHO-BOCCTAHOBHUTEIIbHBIX
peaxiuii.

HemoucTpanum.
* MHcmbiranme BemecTs 1 X pacTBOPOB HA MEKTPOIPOBOIHOCT.
® 3aBHCHMOCTB 3MEKTPONPOBOIHOCTH YKCYCHOM KHCJIOTBI OT KOHIICHTPAIIUH.
 JIBMXKEHHE OKpAILEHHbIX HOHOB B JJIEKTPUYECKOM I10JIE.
* Onpenenenne xapakrepa cpenst B pacTBopax coeii.
JlaGopaTopHbie onbIThI.
13. Tuccoumanus cnabpix SJICKTPOJIMTOB HA IIPUMEPE YKCYCHOM KHCIIOTEL,
14. MsmeHenne okpacku MIH/IMKAaTOPOB B KUCJIOTHOI cpefe.
15.Peakums neiirpanusanuu PACTBOPA IENOYH PA3IUY HBIMH KHCIIOTAMM.
16. TTosryuenue ruapokcuza mean(Il) u ero BzaumopeiicTeue ¢ Pa3sIMuHBIMK
KHCJIOTaMHU,
17. B3aumo1eiCTBIE CHIIBHBIX KHCIIOT ¢ oxeuzom meau(Il).
18-20. B3anmopeiicTue xuciior ¢ METajUIaMH,
21. Kauectennas peakius na KapOoHaT-HoH,

22. Iomyuenne cTy/ius KpeMHHEBOH KHCI0TE.
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23. Kavee
24
25
26
27
28
29
30

TBCHHAs peakist Ha XJI0pH/I- WIH CYJib(paT-HOHbI
- M3Menenme OKpPacku MHNKaToOpoB B HeIouHo cpeic.
. B3anM011eﬁcmnc enoueit ¢ yriekucIibiM razoM.
- Ka‘leCTBeHHan peakius Ha KaTHOH aMMOHHMSL.
p Ho"y‘*e“"e ruapoxcuaa meau(Il) u ero pa3noxKeHHC.
- Bsanmoneticame KapOOHATOB C KHCJIOTAMH.
- Honyuenue ruzpokcunaxenesa(Ill).
- Bsanmoneiictaue sxenesa ¢ pactBopoM cy:bara meau(I)
Hpaktuyeckue padorer
1. Cgoiictra KHCJIOT, 0CHOBaHMI, OKCHJIOB 1 COJIEH B CBETE TEOPHH
S/IEKTPOIMTHYECKO}i MHCCOLUALMN M OKHCIIUTENHHO -BOCCTAHOBUTEBHBIX
peakuyii
HeMeTasibl ¥ MX cOeAHHEHUS

C1poenne atoMoB HemeTawioB M uX IojoxeHue B IlepHoauyeckor
cucreMe.  Pax  anektpooTpuuatenbHOCTH.  KpuCTammueckue — peeTku
HEMETa/UIOB — NPOCTBIX BEmecTB. AwoTporusi ¥ e€ Npu4uHbl. Du3HyYecKue
CBOMicTBa  HemeraioB. OOmpe XUMHYECKHE CBOMCTBA  HEMETAILIOB:
OKHUCJIMTEIbHBIC U BOCCTAHOBHUTEIBHEIE.

[aoreHsl, CTpOEHHE MX aTOMOB U MOJeKysl. PU3HUECKUE U XUMHYECKHE
CBOMCTBA TIaJOreHOB. 3aKOHOMEPHOCTH H3MEHEHMsS CBOMCTB TaJOI€HOB B
3aBUCUMOCTH OT HX mnosioxkeHus B Ilepuomuueckoii cucreme. Haxoxxmenue
raJIOT€HOB B IPUPOJIE U MX MOJTydEHHE. 3HAYEHHE U IPUMEHEHHE raJIOreHOB.

["aoreHoBOIOPO/Ibl M COOTBETCTBYIOUIME MM KHCIOTBHI: IUIABHKOBAS,
cossHasg, OpOMOBOJOPOAHasA, HOLoBoAOpoaHad. [anorennasl. KauectBenmusie
peakuuy Ha T[aJlOTCHH/I-HOHBI. [IpuMeHEHHE COCAMHEHMI TaIOreHOB M HX
Ouosioruyeckas poJib.

O6mas xapakrepucTika s1eMeHToB VIA—rpymmel. Cepa B npupoae u eé

nomydenne. AJUIOTPOIHBIE MOJIHM(HKALIMK CEpBI M MX CBOMCTBA. XUMHUECKHE

CBOMCTBA Ccephbl U €€ NMPUMEHEHHE.

R T T 0 % T T A i A
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" y HyecKkue CBOUCTRA,
CepoBoopos: cTpocHIE MONIEKYIIBI, (PHINUCCKUE H XHM

8 C bl ¥ UX 3HAYCHUE,
nonydenne u 3navenmne. CeposojlopoHas KHcjoTa. Cymnpu

Jiomuiopopwr.

eHHas peaKims
Oxeun cepwi(IV), ceprucTas KucaoTa, Cyab(UTHI. KauecTB P

Ha CYIbQHUT-HOH.

Oxenn cepri(VI), cepnas kuciota, cyib(arsl. KpHCTAUTOTHAPATEL
Kauectsennas peaxius na cynbpar-nom.

CepHasi KHCIOTA — CHbHBIE HekTponuT. CBOHCTBA pa3baBICHHOH CEPHOMH
KHCJIOTBI, KAK THIMYHOI KHCIOTHI: B3aMMOJIEHCTBHE C META/UIAMH, OCHOBHLIMH H
aM(OTEPHBIMH  OKCHJAaMH, OCHOBAHMSAMH M aM(OTEPHBIMH THIPOKCHIaMH,
consimu. KauectBennas peakuus Ha cy/b(ar-uoH.

OO6mas xapakrepuctuka snementoB VA-rpynmbl. A30T, CTPOCHHE aTOMa U
MOJIeKyJibl. DU3NHYEeCKHe M XMMHUYECKME CBOMCTBA M IPUMEHEHHE a30Ta. A30T B
NpUPOJE ¥ €ro 6HONOruyYecKas pos.

AMMUaK, CTpoeHHe MOJIEKYIbl ¥ (PU3MYECKUE CBOMCTBA. AMMHUAYHas BOJa,
HAWIATBIPHBIH COMPT, THApAT amMMHaka. JOHOPHO-aKUENTOPHBIH MEXaHH3M
00pa3oBanus KaTHOHa aMMOHMA. BoccTaHoBHTebHEIE CBOMCTBA aMMuaka. Com
AMMOHHA ¥ HX NprMeHenne. KauecTBeHHas peakiys Ha KaTHOH aMMOHHS.

Oxcuapl a30Ta: HeconeoOpasyromue U KUCIOTHbIE. A30THCTast KUCIIOTA W
HUTPHTBL. A30THAs KHCIIOTA, €€ NI0JTyYeHHe U CBOlicTBa. HUTpaTs!.

®ocdop, crpoenne atoma u awiotpomus. DochupL. ®ochun. Oxcup
docdopa(V) u oprodochopras kucinora. ®ocparsr. DocdopHbie ynoOpenus.
NucexTnump.

O6uias xapakTepucThKa 31eMeHToB IV A-rpynmsl: 0co6eHHOCTH CTpOECHUs
aTOMOB, NpOCTBIX BCILECTB M COCAMHCHMA B 3aBHCHMOCTH OT NOJOYKEHHS
anemenToB B Ilepnoanyeckoii cucteme. Vrmepon, AIoTpOIHBIC MON(UKALHK:
anma3, rpapur. AMopdHbIit yriiepos u ero COpTa: Caka, aKTHBMPOBAHHBIN YroJip,
Azcopbums. Xumudeckue CBOHCTBA yriiepoa. Kokcoxummueckoe MPOU3BOACTBO

v ero npoaykuus. Kapousl.

| e T e U N AN X\ e —
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a.
nonyuenue M €ro CcBOWCTB

Oxenn yraepoaa(ll): ctpoenue MOJICKYJTbI,
U ero CBOHCTBA.

Oxke
CHIL yriepona(IV): ctpoenne MOJEKYJb, noJryeHHe
1.
Vromsuas kuenora, Comt yrOMbHOI KUCOTHI: KapOoHATE! 1 rHIpOKAPOOHETS
Texumueckag W TTHIeBas co/ia.

e
Heopranieckne n opranmueckue BemecTsa. Vr1eBOAOPO/ABL. XHMHIECKO

CTPOCHHE OpraumMyeckux BelecTs, KaK MOPSAI0K COCAHHCHHA aTOMOB B MOJICKYJIE

110 BalleHTHOCTH.

Meran, stan, kax npe/iebHbIE YIJIeBOA0POAbL. JTwieH W aueTWICH, KaK

HETDEACTbHbIC  (HeHACHIIEHNbIE) YIIEBONOPOXSI. [OpEHHE  YTICBOJOPOAOE:
Kauectsennnie peaxim na Henpe/ieIbHbIE COSTHHEHNS.

OTWIOBBIH CcrMpT, €ro MoJyYyeHWe, NPUMEHEHHE H (U3HOTOTHY €CKOE
neiictue. Tpéxatomupiii cmupT rmuepud. KauecTBeHHAsd peakuus Ha
MHOIr0aToOMHbI€ CIIUPTHI. YKCYCHas — IPEACTaBUTENb KI1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenne ero aroMa H CBOHCTBA. KpemHuii B OPHUPOJE.
Crmiunast u cunan. Oxcun kpemuus(IV). KpeMuuesas KUCIOTa U €€ COMHL.

[lpousBoacTBO  crekna W LeMeHTa.  IIpOAyKuMs — CHJIMKATHOH
IIPOMBILUIEHHOCTH:  ONTHYECKOE BOJOKHO, KEpaMHKa, dapdop, dasnc.
OnTH4eckoe BOJIOKHO.

Hemerawisl B npupoje. OpakiyoHHas MEPErOHKA XMIAKOIO BO3JyXa Kak
crnocob ImoJydeHus KUCIopo/a, a3oTa, aprona. Ilomyuyenne dpocdopa, kpemuus,
XJI0pa, HO/a. DJEKTPOJIM3 PACTBOPOB.

[TosnyyeHne CEepHOH KHCIOTHI: CHIPbE, XMMH3M, TEXHOJIOTHYECKAsi CXeMa,
METOJ] KHMIIALIEro CJIO0s, MPUHIMIBI TeII00OMEHa, MPOTHBOTOKA U LIUPKYIISIHH.
Oneym. IIpoH3BOACTBO AMMHAKA: CHIPHE, XHMU3M, TEXHOJIOHYECKAsk CXeMa.

JleMOHCTpaUHH

o KoJuiekuus HEMETALIOB.
e Mozjend  KPMCTA/UIMYECKHX  PEIIETOK  HEMETA/UIOB:  aTOMHbBIE U

MOJIEKYJIApHBIE.

e (30HATOP W IPHHIMIIEI €70 PaBOTEI.

§ RIS P 5k W S A AN W R R W P VD A
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1010
53 chopa, apeBect
openne nemeramios — npocteix BeniecTs: CCpbl, (ocopa,

Yrois,

OGpasii ranorenos - npocThIX BELIECTB.

Baaumoneiictaie ranorenos ¢ Merauiami.

BhiTecHenme xi10pa GpoMOM WM HOJIa W3 PACTBOPOB HX COJICH
Komnexums npupoausix coenumennii xiopa.

Bsaumoeiictaue cepri ¢ Meranamu.

l'openme cepsi B kucmopoze

Kosnekims cynsuansix pya.

KauectBennasi peakius na cynbdua-uoH

OGecuseunBanue OKpamieHHbIX TKaHeli 1 IBETOB CEPHUCTHIM Ia30M.
B3aumoeiictBue KOHLICHTPHPOBAHHO# CEpPHOI KMCJIOTBI C ME/IBIO.
OGyrimBanne OpraHMYecKHX BEECTB KOHLEHTPUPOBAHHON CEPHOM
KHCJIOTOIA.

Juarpamma «Cocras Bo3ayxa».

Buneodpparments u cnaiins «[Truasu 6a3apsi».

Iosnyuenne, cobupanue n pacno3HaBaHie aMMHaKa.

Pasnosxenne 6uxpomara aMMOHHSL.

B3anmoiefic TBre KOHIIEHTPHP 0BAHHOI A30THO KHCIIOTHI ¢ MEJIBIO.
["openne uépHoro nopoxa.

Pasnozkenne HuTpara kamus 1 ropeHre APeBECHOTO Yrobka B HEM

O6pas31ibl IPUPOIHEIX Coe/MHeHnit Gocdopa.

["openue pocdopa na Bo3yxe u B kucnopoe.

[losryuenne Genoro ocdopa u ncnbiranue ero croiicrs

Komexums «O6pasubl 1pupoHbIX CoenHeHuit yriepopaa»
[oprper H. JI. 3emnckoro. Ilornomenue AKTHBHPOBAHHBIM  yrJIém

PacTBOPEHHBIX BEILIECTB MM TA30B.

YerpoiceTso nporusorasa.

TR R e 40 b i
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Mo e ;
OCIM MOJICKy 1 Meratta, Yraia, HTHICHA 1 AICTHICHA.
3 i ) v o AHraHaTa

Bsanmoneiic e wiena ¢ GpoMHOil BOJAOH 1 pacTBOpOM CpM

Kamug,

xeirth ThI.
Obuwme xumiueckite croficTsa kHen0T Ha MPHMEPE YKCYCHOH KHEIO

Kavectaennay PeaKIis Ha MHOrOaTOMHBIE CITHPTBI.

Kok «OGpasupt mpipomsix coeenii KpEMHHA-

Koanexuums creicna, kepamiku, wemera u wszenii 03 HAX.

KOJUIeKumI TPOIYKIMH CHITMKATHO M npOMbmmeHHOCTH-

Buneodparmentsi i cuaiiypl «IIpon3BoACTBO CTEKIA H LEMEHTAY .
Komrekuns «IIpupoHpie coeHHEHNs HEMETAILIOBY .

Buneodparments n craiiel « PpakioHHas EPEroHka YKHJKOTO BO3TyXa»
Buneodparments: u craiiapl  «Ilomyderne BOAOPOA, KHCIOPOAZ H
TAJIOr€HOB 3JICKTPOJIMTHYECKUM CIIOCOOOMY.

Mozenu annaparos s npou3BocTBa CEPHOI KUCIOTBI.

Mo nens kunsmero cros.

Monens KooHHEI cHHTE32 aMMHAKa.

Buneodparments u ciaiis «IIpou3BoACTBO CEPHON KMCIIOTBD».
Buneodparmentsi u ciaiias «IIpou3BoACTBO aMMHAKa) .

Komnexuus «Croipb€ 111 OTyueHNs CEPHON KACTIOTBD) .

JlaGopaTopHbie ONbITHI

31. Pacrio3HaBaHuE raJIoreHU1-HOHOB.

32. KauyecTBeHHbIE PEAKLIWK Ha CYIb(aT-HOHBI.

33. KayecTBeHHas peaKiys Ha KaTHOH aMMOHHS.

34. XuMH4ecKue CBOICTBA a30THOM KHCIIOTBI, KaK JICKTPOJIUTA.

35. KauecTBeHHbIE peakiuyu Ha (ochar-HoH.

36. [Tosyyenne 1 CBOHCTBA YrOJILHON KHCIIOTHI.

37. KauecTBeHHAs peakiys Ha KapOoHaT-HOH.

38. TIponyckaHue YrjeKHCIoro ra3a 4epes pacTBOP CHIIMKATa HATPHS .

INpakTuyeckue paborol
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* A Mayyenne CBOMCTB CONAMOIT KHCIOTHI.

3. Mayuenne CBOWCTR cepHOif KHCAOTH.

4. Monyyenie AMMHaKa u H3y4eHne ero CBOHCTB.

3. Tlomyuenme YTICKHCIIOr0 ra3a M H3y4eHHE €ro CBOMCTB.

MeTajuibl M X CoeAHHCHHS

Monoxenne merannos » Meproauueckoii cucTeMe XHMHIECKHX snementoB JI. V.
Menneneena, CTPOGHHE HX aTOMOB M KpHCTAUIOB. MerauiHiecKas ol
MCTLIeCKas KpucTanmueckas peuéTka. Dusndeckue CBOMCTBA METALIOE:
HIEKTPO- 1 TennonpoBoAHOCTS, oTpakaioas CrocoOHOCTb, INacTHIHOCTb.
Cninager YEPHBIE U 1IBETHBIE. 4
Metanmsi  kak  Boccranosuren. DNeKTpOXUMHYECKUH PsAAl  HANPAKCHHUH.
Bsanmoneiicteue meramios ¢ HEMeTa/UIaMi, OKCHIaMM, KHCJIOTaMH, COJLIMH.
AIOMHHOTepMuS.

Crpoenne aromop u NPOCTBIX BELIECTB IIENOYHBIX METALIOB. 3aBUCUMOCTDH
du3nyecknx u xummuecknx csoiicts ILENOYHBIX METAUIOB OT 3apsAA0B AP HX
aTOMOB. OKCHABI M TMAPOKCHIBI IIENOYHBIX METAILIOB, HX TOJIy4EHHE, CBOUCTBA,
lpuMeHenne. Bakueliume comm menouHbIX METAIOB, X 3HAYEHUE B JKHBOI H
HEKMBOU NIPUPOJIE U B JKU3HH YETOBEKA,

Crpoenne atoMoB u mpocTeiX BemecTs LIEJIOYHO3EMEIbHBIX  METAJLIOB.
3aBHCHMOCTD (PU3MYECKUX H XUMHUECKHX CBOCTS IIENI0YHO3EMENBHBIX METAILIIO B
OT 3apAJloB sAnep uX aroMoB. OKCHABI M THAPOKCHIBI HIEIOYHO3EMENbHbIX
MCTAILIOB, MX TI0JIy4€HHE, CBOMCTBA U MpUMeHeHNe, BaxkHelinme COJIM METIOYHO -
3CMCJILHBIX MCTQ/LIOB, MX 3HAYCHHE B NPUPOJIE U JKH3HH YENIOBEKa. KapGonarst u
I'HAPOKapOOHATHI KAJbLHS.

JKECTKOCTL BOJIBI: BPEMEHHAA M NOCTOSHHAS. Crioco6ut YCTPAHCHUSI BPEMEHHOI
KEctkocTH. CrIocobbl yCTpaHeHNS I0CTOAHHOI KEcTKOCTH. MoHMTHI,
CoennHeHns amoMuHus B MpHposie. XuMHUecKHe CBoMcTBa UTIOMUHMS,

OcobeHHocTH OKCHIA W THAPOKCHIA ATIOMHHHS Kak aMpOTEPHBIX CoeUHeHMI,

Bawueiiume conm amomunns (xiopu, cyabgar).
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vl Bl
OCOchnocm CTpoOCHN ¢. Baxeiime Py

atoma xkeneza. YKeneszo B npHPOa

iy eza(lll). Coim wenesa(ll) #

A Oxenn ruapokennpl keneza(ll) o Ken
Kenesa(lI). OBnapyxenme nomos katHoHoB Kejiesa B pacTBope: JnavicHne
COCTMHeHMIT Kenesa,

Kopposug XUMHYeCKast 1 iekTpoXuMHdeckas. 3anmra METalIoB 0T KOPPO3HH.
Meranm: 3 nprpoae: B cBoGoaHoM BHAE M B BHIC coeaunenuii. TIoHATHE ©
MeTaypruy, Yépnas u  upernas  METATYpTHs. TTupomeTaurypris,

r - foTKa
HApOMeTanypriy, deKkTpoMeTautyprus. JIOMEHHbIH NpOLECE. Ilepepa

4
YI'YHa B cTan, ONeKTPONHN3 paciaBoB.
Hemoncrpauun

* BsaumoneiicTsue narpus, mTis u KanbIwMs ¢ BOZIOH.

* Topenue natpus, Marnus u xesesa B KUCTOPOJIE.

* Benbiuka repmurhoii cmech.

¢ BsaumozeiicTeue cmecH TIOPOIIKOB CEPBI M XKeJe3a, LIMHKA W CEPEI.

*  BsanmoeiicTsre amoMiHEIA ¢ KMCIOTAMH, ETOYaM¥ H BOLOH.

¢ BsaumopeiicTsue xene3a 1 MeIM C XIOPOM.

* BsaumoselicTBue Meu ¢ KOHLEHTPUPOBAHHOM CEPHOI KMCIIOTOM U a30THOH
KHCJI0TOM (pa36aBneHHO U KOHIIEHTPUPOBAHHOM).

¢ Okpacka IIaMEHY COE/IMHEHUAMM IIEJI0YHBIX METAIUIOB.

e Oxpacka IIaMeHH COEJUHEHUAMH LIENTOYHO3EMEIbHBIX META/UIOB .

e [Tamenue U3BECTH BOIOM.

o [losryuenue KECTKON BOJBI B3aAUMOICHCTBHEM YTIIEKUCIIOTO C H3BECTKOBOM
BOJIOH.

e YcTpaHeHHe BPEMEHHOM KECTKOCTH KHIIAYECHHEM U 100 aBKOM COIbI.

¢ Yerpanenue NOCTOAHHON KECTKOCTH 106aBKOT COLbL.

e VoHHTBI M NPUHLMII MX JIeHCTBUA (BUACOPparMenT).

e KoJuieKius npupo/IHbIX COEAMHEHHH ATIOMHHUS,

e BuueoparmMentsl 1 claijibl «OKCH AIIOMHHUS H €10 MOANDHKALHIY.
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OBAHUE €T0
o us M uccel
Honyuenue amoTeproro ruapokcHia alloMAH

CBOMCTR,
Komiexuns « Xummueckie netounnki 10Kay. U CTAIBLHBIX
Pesynbrari jmrensioro IKCHIEPUMEHTA 110 H3YYCHHIO KOppO3H

M3JICITHIT B 3aBHCHMOCTH OT YC/I0BHIT ITPOIIECCOB.
* Boccranosnenne mem u3 oxena meam(Il) BOZOPOJIOM.
*  Buneodparmentsi n craitapt «Tpon3BocTBO 4yryHa u CTalm.
* Buneodparmentsin craiias « s nemis i3 uyryHa u CTam.
* Buncodparmentsin craiigsr «[Ipon3BoscTBO AMIOMHHHS .
JlaGopatopusie onprTe
39. BsanmoneiicTaue xenesa pactBopoM cybgara meu(1l).
40. IMonyuenne M3BECTKOBOM BOJIbI ¥ OTIBITHI C HEH.
41. IMonyuenne runpokcunos xxenesa(Il) u (111).
42 KauecTBeHHbIe PCAKIHMH HAa KaTHOHBI JKeJIe3a.
MpakTHyeckue pagoTn:
6. TTonyuenne sxecTkoii BO/IbI M CIIOCOOBI €€ yCTpaHEeHH s
7. Pemenne skcriepuMenTanbHBIx 3am1a4 1o TeMe «MeTamisly.

Xumus u okpykaiomas cpeaa

Crtpoenne 3emmmu: PO, MAaHTHSA, 3€MHas KOpa, WX XUMHYECKHH COCTaB.
JIutocepa u eé xumuueckuii cocrtas, Munepanst. Pyael. Ocagounsie IIOPO/IbI.
osnesuble nckonaembie. Xumuueckuii cocap runpocdepsr. Xumuueckuii coctan

arMocdepsl.

Hcrounukn xumuueckoro arpA3HeHus  OKpykKalowell cpempr. I nodanbHeIe

HCJIOBCYECTBA: IAPHUKOBBI addexr, kucnoTHIE
AO7IH, 030HOBBIC AbIPbI. Mekaynapoanoe cotpyanmnyectso B 0021acTH OXpanI

OKPY/KaIOLICH CPE/IbI OT XHMHYECKOTO 3arps3HEHH. «3enéHas Xumusyy,

IKOJIOTHYECKHE IPO6IeMbl

Jemoncrpauun

e BuzaeogparMenTs u cnaiiis «Crpoenue 3emmy u e€ XUMHYeCKuii COCTABY .

¢ Koiekuus MHHEPAIOB U TOpHBIX nopoJ.
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Kmmcmmn «Pybi mer
BlLuL‘O(bparMcn'rbl

qenotaeqecma» .

AIOBY, S rpoGIeMb!

s 9KOJIOr ,
U cnaiiapl «nobanbubie 9
JlaﬁopaTopuueonbm,l

43, W3yyenpe IPakura,

BKa K
IoaroTo

“ umonblo

Oﬁoﬁmelme SHAHMK 0 XuMuK 32 KypC OCHOBHOH

IK3aMEHY
Ocnonnomyrocyﬂapcme""omy ecKOro JJIeMEHTZ B
MOJIOXKEHNEM XUMHY . !
Crpoenue aTOMa B cooTBercTBHH © eckag CBA3b ,
; MUY :
Y ecTBa: XH
Ieproamyeckoii cucreme. Crpoenue Bell AHHBIX EMEHTAMH
. a30B
KpUCTamMyeckye Pemerky. 3asucumocts cBOKCTB 06P OB) OT IOJIOKEHHA
BIX I'a3
IIPOCTHIX BewecTy (MeTannos, HeMeTauioB, 0yaropoaH TN
HEopr
YIEMEHTOB B leproamueckoii cucteme. THIOMOTHS p
JTH.
ACIICHHE MX Ha KIacChl U rpymmsL. [IpeacTaBuTe cakipii.  THmonorus
n k
Ilpnsnakn  u  yerosus HPQIERAHI AN CRT 1 B HOHHOTO OOMEHa.
HH
XMMHYECKHX PEaKIMH MO pasiMIHbIM OCHOBAHWAM. Peakit
OKHCIHTeEHO-BOCCTAHOBUTEIL HbIE PEAKLIHH. LS S Sl
e
XUMHYECKHeE CBOHCTBA MPOCTBIX BELIECTB. XapaKTePHbI e
- M aM
Cu10B (OCHOB
OKCHJIOB, THIPOK
coueobpasyronmx

THJIPOKCHJIOB), COJIEH,




Kaxennapno - remaruueckoe naanuponanue i

o xumun 9 kaacea

Tema ypoka K/u Jlara npoBe/ACHHA
Mo nan dakTny.
—_TloBTopenne i oGobmenmne cBejieHmii 10 Kypey 8 kiacca. XUMHYCCKHE caKIHH 5%‘1__-———
K”acc"fb"Kalmx HEOPrannyecKkux BeIecTs U HX 1 3.09. g( /
_T HOMCHKIaTypa T
- Knacendukarnus XHMHYECKHX PeaKIiii 110 pa3HyHbIM 2 5.09
|| ocHOBanusm 10.09 ( #
4 OneKTponuTHYCCKas auccotnarus, OCHOBHbIE TOJIOKEHHSA | | 12.09 0 // =¥
TCOPHH 3MICKTPONMTHYECKOM IHCCONMAITHH (T2 1) (
5 XuMuueckue cBoiicrsa KHCIIOT, OCHOBAHHI U CONeH B 1 3 17.09 F b- 3
CBETE TEOpHH SJIICKTPOJHUTHYECKOM JIMCCOLHAIINN —
L OOwas xapaxtepucrika ximuueckix IEMEHTOB, BEILIECTB M XMMHUECKHX peakutH (124)
6 Mepuomuccknuii 3akon n Mepronucckas crerema 1 19.09
XUMHYCCKHX a51eMenToB JI. . MenpenecBa B CBCTE YUCHUS
O CTPOCHMH aToMa
7 XapakTepHCTHKa XHMHUECKOT0 2JICMEHTA 110 Cr0 1 24.09
1nonoxennto 8 [epuoanyeckoii cicreme J.1.MeneeeBa
8-9 | XapakTepucTiKka XHMHUYECKOr0 2/1eMeHTa 10 KHCIOTHO- | 2 26.09
OCHOBHBIM CBOHCTBAM €ro CoeIMHCHUI. AM(OTEPHOCTH 1.10
10| I/p Nel Monyuenne u croiictsa aMpoTepHEIX 1 3.10
T'MIPOKCHI0BY»
11 Knacchbykauus XuMaueckux cocamHeHHi 1 8.10
12 Knaccndukauus xummuyeckunx peaxumit 1 10.10
13 CKOpOCTb XMMHYECKHX peakuuii. Katanus 1 15.10 ? 3
14 IUVp Ne2 «M3yuenne ¢paxTopos, BIMSIOMKX HA CKOPOCTh 1 17.10
XUMHYECKHX peaKIuii»
15 OKHCIHTETbHO-BOCCTAHOBUTELHBIE PEAKIHH 1 22.10.
16 O6obmenne u cucreMaTH3anus 3HaHHMI 110 Teme: «Obmas | 1 24.10
XapaKTEPHCTHKA XMMHYECKHX DJIEMEHTOB, BEIECTB H
XHMHYECKHX peaKLHii»
17 KonTtponenas pabora Nel 1o teme: «O6mas 1 29.10
XapaKTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB, BEIIECTB U
XUMHUYCCKUX PEaKLIHA»
Xumudeckas oprasusauns npupoust. [Ipuposa — MCTOYHMK CHIPbS Ik XHMHYECKOH IIPOMBILLIEHHOCTH
(6 4.)
18 XuMuueckas opraHu3alus naHeTsl 3emis. 1 31.10
["eonoruyeckue o6onouky 3emnn. [lones3npie uckonaemsle
19 Merauie! B npupose. ITonaTne o MeTautypruu el K ET
20 [TonyucHHE HEMETAIOB 1102 11411
21 ITosryuenme BakHeH IMX XMMHYECKHX COE/MHEHH I 1 24-119.11
22 CuIMKaTHas NPOMBIILUIEHHOCTh LK 2111
23 OxpaHa OKpY/Kaloleii cpe/ibl OT XHMHYECKOro 1 26.11
3arpA3HeHus
Merawibl ¥ ux coesmuenus (11 y.)
24 [Tonoxenue meramios B Ilepuoanyeckoi cucreme, 1 28.11
CTPOEHHE ATOMOB U KPHCTAILIOB el &
25 O061Me XMMHYECKHE CBOHCTBA METAILIOB 1 312 &)
26 O0611as XapakTCPUCTHKA IEIOYHbBIX METAILIOB 1 5.12 % 3p
27 O06u1as xapakTepucTHKa seMenToB 1A rpynnesi ] 10.12 © 27
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T ;\k;‘]’c":z:'::':ll: k\l 0 cm‘/lnm-mmw ' *__—‘ﬁ__l_z_ﬁ_———‘ $
30 Cocimueny e — : 17.12 ‘
31 T e o ' 24 19.12 e
32 /p Ne3 <<PClll((:l||J:|()~" ; ?"0(‘()6“ AL TH 07 11eé 1 (35]24.12 e |
«Mcranpy © IKCNICPUMEnTANLHbIX 32004 110 TEME 1 26.12
33| O6o . g e
34 Konfll(l)ji,l:lz:l?“"}l = teme «Meraninn g IGO0
%ﬂmmu» 1;4__130_1.————J/
35 Hemerann (18 u. R
36 g%m% e 1{jp]ae R e
37 O0mag Xapaxrepy : : e oy
tiomaie, PHCTHKaA dntemenTop V] A Ipynnml - 1 f{s 28.01 o, s
38 Coemmnnenns rajoreyop 1 30.01 |
39 XanbKorenp I 2.02 U S
40 Cepa 1577 | 602
41 CepoBonopon u ey, MBI 1F/¢| 11.02
42 | Kncnopomusie COSIMHER NS Cepp1 T 13.02
43 Asor 1577 [ 1802
44 | AMmHaK, conn ammonng 1 /)S 20.02
45 Kucnoponconepwanue Coe/mIIen s a3oTa 17 47) 25.02
46 | doctop u ero coenmnenns 1479 | 27.02
47 | Yraepon 120 4.03
48 | Kucnopoacozepskanwie coennnenng yriieposia 1./7]603
49 | Kpemunii v ero coemuenns 1 ~47] 11.03
50 Il/p Ned «ITonyuenue razop W pelenye 1 13.03
IKCTIEPUMEHTATIBHBIX 337124 110 Teme «HeMeTaninm
51 | Obobwenne u cnerematnsanms snanuii no Teme: 1 18.03
«Hemeramisy
52 | KoHTponbHas paGota Ne3 110 Teme: «HeMeTainn 1 20.03
Kparkue ceenenus 06 OpraHuy4eckux coeuHeHusx (6 4.)
53- | YraeBoxopos! 2 1.04
54 ML) 304
55- | Kucnopozcoznepiaiiue opranndeckne coenuenns 2 ,,|804
56 -~ | 10.04
57- | A3oTcojepialme OpraHuyeckie coeaHHEHHS 2 15.04
58 27.04
O6o6uienne 3Hanuit Mo XMMUK 3a Kype 0cHOBHON mkosl. Moaroroska k OTD (8 u.)
59 BeuiecrBa 1 59| 22.04
60 X MMHYECKHE peaKkLiH 1 9] 24.04
61 MeTo/161 TO3HAH S BEILECTB H XMMHYECKHX peaK1Hil 29.04
62- | OCHOBBI HCOPraHUYECKONX XHMHUH 2y 6.05
63 8.05
64 ITosTopenue n oGoGuienne sHannii 1o reme. Ioaroroska | 1 13.05
K KOHTPO/1bHOM pabore
65 Kontponsnas pabora Ned «Mrorosas 1o xypey ocHoBHOH | 1 15.05
IIKOJIBI»
66 AHaiu3 KOHTPOJIbi10i paboThl 1 20.05
67 | Ilonsesenue HTOros roaa 1 22.05




