MynuumnaibHoe aBTOHOMHOE 00111e00pa3oBaTebHOE YUPEKIeH e
cpeiiag obmeobpazoBarenpHas mKosa No37,

CorjacoBaHo Ha 3acejaHHH [ IpunaTO NEarornyecKknm ¢

_ YTBepKIeHa N BBeCHA B
MC MAOY COILI Ne37 MAOY COILI Ne37

nporokon Ne b or 26.08.2019 . npotokon Nel2 o1 26.0842 e 7id _ Kas Ne 348 o1 30.08.2019 1
npeac /mnc_ b MC T/ MAOy ‘}.?&{p‘gkmp MAOY €01 Ne37
, Zg opbayuera O.J1. E% Coyy . BaHos A.B.
P ‘.- Ng 3

AJTAIITUPOBAHHASA PABOYAS ITPOI'PAMMA
11O YYEBHOMY IIPEJIMETY
«XNUMMUS»
JISE O0YYAKOIIMXCH € 32IePHKKON NMCUXUYECKOT0 PA3BUTHS
(BapuanT 7.1)

Ha OCHOBE aBTOpcKO# nporpammbl «Xumus» O.C. ['abpuensu, U.I'. Octpoymos,
C.A. CnankoB

CocTaBUTENB:
yuurenb xumMuu Yersepukoa M.I1.

Tomcek
2019



AJJAIITUPOBAHHASA PABOYASA TITPOI'PAMMA 110 XUMHUHU
151 00YYAIOLIUXCS € 321€PKKOi MCHXHUIECKOT0 Pa3BUTHS
(BapuanT 7.1)

HosicHuTebHASA 3aNMCKA

AnantupoBaHHas pabodas mporpamma s 0OyYaroUIMXCsl ¢ 3aJEPKKOH MCHXUYECKOTO
pa3BUTHSA IO Mporpamme /.1. cocTaBiieHa HA OCHOBE CIIEIYIOIIUX HOPMATHUBHBIX JOKYMEHTOB,
00pa30BaTeNbHBIX MPOrPAMM HOBOT'O IOKOJICHHUSI K METOJMYECKUX TOCOOUH:

1. ®denepanbHoro 3akoHa Poccuiickoit denepamuu ot 29 nekadbps 2012 r. Ne 273 — @3
«O06 obpazoBanuu B Poccuiickoit deneparmmy.

2.  @enepallbHOTO TOCYIaPCTBEHHOIO0 00Pa30BaTEIBHOIO CTaHAAPTa OCHOBHOTO OOIIETOo
obpazoBanus oT 17.12.2010 r. Ne1897 (c u3mMeHEHUAMH).

3. IloctanoBnenue I'maBHOTO rocynapcrBeHHoro canutapuoro Bpada P® or 10.07.2015
roga Ne 26 «O6 yrBepxkaennn CanlluH 2.4.2.3286-15 «CaHUTapHO-ITHIEMUOIOTHIECKUE
TpeOOBaHUSI K YCIOBUSIM M OpraHu3allMd OOy4YeHHs M BOCHUTAHHMS B OpraHU3alUfX,
OCYIIECTBISIIOIMX ~ O0pa30BaTENbHYIO JESATEIBHOCTh IO  aJalTHUPOBAHHBIM  OCHOBHBIM
0011e00pa3oBaTeIbHBIM MIPOTrpaMMaM ISl O0YUYAIOIUXCS ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
37I0POBBSD» (C U3MEHEHUSAMH U JIOTIOJIHECHUSIMHU ).

4. ApantupoBaHHas OCHOBHasg oOpa3oBaTellbHasi MporpaMma OCHOBHOTO OOIIETo
obpazoBanusi ¢ THP (Bapuant 5.1.) MAOY COILL Ne 37 r. Tomcka.

5.  IIpuka3 Munobpuayku Poccuun ot 31.12.2015 Ne 1577 «O BHeceHMM U3MEHEHHIA B
benepanbHbII

rOCy/apCTBeHHBI 00pa30BaTeIbHBIA CTaHAAPT OCHOBHOIO OOIIero oOpa3oBaHUs,
YTBEPXKACHHBIN MprKazoM MunucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit denepanuu ot 17
nekabps 2010 r. Ne 1897» (3apeructpupoBano B Munrocte Poccun 02.02.2016 Ne 40937).

6. IlocranoBienue [7TaBHOrO TOCYJapCTBEHHOTO CaHUTapHOro Bpada Poccuiickoii
Oenepanun ot 29 nexabdps 2010 r. Ne 189, B penakiuu M3menenuit Ne 1, yrB. [TocTanoBneHuEM
['maBHOTO rocynapcTBEHHOIO caHUTapHOro Bpaya Poccuiickoit @enepanuu ot 29.06.2011 Ne 85,
u3menenud Ne 2 yrtB. IlocranoBienwem [71aBHOTO TOCyIapCTBEHHOI'O CAaHUTApHOTO Bpaua
Poccwuiickoit @eneparuu ot 25.12.2013 Ne 72, nanee — CanlluH 2.4.2.2821-10.

7.  IlpumepHOif OCHOBHOH 00pa30BaTENbHOW MNPOrpaMMbl  OCHOBHOI'O  OOILEro
o0pa3oBaHMsl MO XHMMHH, OJOOpEHHOW peleHneM @QenepaibHOT0 Y4eOHO-METOANYECKOro
o0vearHEeHUs 1o obmiemy oOpa3oBaHHIO (TpoTokod oT § ampens 2015 r. Ne 1/15, Bxoaut B
CHEeIHaJIbHBIM TOCy/IapCTBEHHBIH PEECTp MPUMEPHBIX OCHOBHBIX 0Opa30BaTENIbHBIX IPOrpamw,
CalThI: http://www.edustandart.ru/utverzhdeny-primernye-osnovnye-obrazovatelnye-
programmy/ u http://edu.crowdexpert.ru/results-ooo

8. KoHuenuum yXOBHO-HPaBCTBEHHOTO pa3BUTHUS M  BOCIUTAHUSA  JIMYHOCTHU
rpaxxaannHa Poceny;

7. @enepanbHble TpeOOBaHUS K 00pa30BaTEIbHBIM YUPEXKJIECHUSIM B YaCTH MUHUMAaJIbHOU
OCHAIIIEHHOCTH Yy4eOHOro mnpolecca U 000pYyJOBaHMSI YYEOHBIX IOMEIIEHUN (yTBEpHKIECHBI
nprka3zoM MunoOpHayku Poccun ot 4 okTs16pst 2010 1. Ne 986).

8. IlporpamMmbl kypca reorpaguu K JIMHUM y4eOHUKOB «Xumusi» noxa penakuuen O.C.
["abpuensn, U.I'. Octpoymos, C.A. Cnankos.

B cooTBercTBUM € 3TUMH JOKYMEHTaMH OOydYaroluecs JOJDKHBI OBJaleTh MpHEMaMH,
CBS3aHHBIMU C OIpe/eJIeHUEeM IOHSATHI: OrpaHWYMBaTh HMX, OMNUCHIBaTh, XapaKTepU30BaTh U
cpaBHUBaTh. Tak Kak XMMHs — HayKa 3KCIIEpHUMEHTaJIbHAs, 00yJarouecs JTOJKHBI OBIA/IETh
TakKUMHM TO3HABaTEebHBIMM y4e€OHBIMU JEWCTBUSAMM, KaK OKCIEPHUMEHT, HaOII0JeHHE,
U3MEpEHHE, OINKCAaHUE, MOJEIMPOBAHUE, TWUIIOTE3a, BHIBOJA. B mponecce u3ydyeHus Kypea y
oOyuaromuxcst ¢ 3[IP mo Bapuanty 7.1. mpomomkaioT (OpMHUPOBATHCS YMEHUSI CTaBUTh
BOIPOCHI, OOBSICHATH, KIacCU(PUIIMPOBATh, CPABHUBATH, ONPEAEIATh UCTOUHUKH HMH(pOpMaIuy,
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MOJy4aTh M aHAIM3HPOBATh €€, TOTOBUTh WH(POPMALMOHHBIA MPOAYKT, MPE3CHTOBATh €ro H
BecTH Juckyccuio. (CremoBaTenbHO, JEATEIBHOCTHBIM IMOAXOA B U3YUYEHUH XUMUHU
CHOCOOCTBYIOT JIOCTHKCHUIO JTMYHOCTHBIX, IPEAMETHBIX U METalPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yJbTATOB.

[Iporpamma pazpaborana qist odydaromuxcs ¢ 3I1P 7-9 kiaccos.

DOYyHKIUHA POTrPaMMBbI:

e HopmupoBanue yueOHOTO mporecca, o0ecreynBaroniee B paMKax Heo0xo1uMoro oobema
M3y4aeMOTo MaTepuaia 4eTKyro AudQepeHInanyio mo pasieinaM U TeMaM y4eOHOro mpeaMera
(c pactipezienieHHEM BPEMEHHU T10 KaXKJIOMY pa3ieiy);

¢ [[;1aHOBOE MOCTPOEHHUE COJEPIKAHUSL y4eOHOTO Mpoliecca, BKIIOYAIOIee TUIAHUPOBaHHE
MOCJICIOBATEIPHOCTA HM3Y4YCHUsST XMMHUU B OCHOBHOW IIKOJE€ W YYUTHIBAIOIIEE BO3PACTaHHE
CIIO)KHOCTH HM3y4yaeMOIro Marepuaja B TEYeHHE Yy4eOHOro roja, MCXOAs M3 BO3PACTHBIX
0COOEHHOCTEHN 00YJarOIINXCS;

e (OOmeMeroauuecKoe PyKOBOJACTBO YYE€OHBIM IIPOLIECCOM, BKIIOYAONIEE ONHCAHUE
y4eOHO-METOIMYECKOTO ¥  MaTepUaTbHO-TEXHUYECKOTO oOecreueHns o0pa3oBaTeIbHOTO
npouecca. AOOII OOO (Bapuant 7.1.) pazpaboTaHa C y4eTOM IICHXOJIOTO-TI€arorH4ecKon
xapaktepucTtuku odyyatouiuxcs ¢ 3[IP. Bapuant 7.1. npennaznayaercs:

- U1 00YYArOIIUXCS € 33ICPIKKON IICUXHMYECKOTO PA3BUTHS.

Ilepen nerbmu c¢ 3IIP crosT Te xe uwenu W 3a7ayu OOy4YEHHs, KOTOpPbHIE 3aJI0KEHBI B
nporpamMMax /-9 KiaccoB MaccoBOil 00Ie00pa30BaTEIbHON IIKOJBI, TaK KaK KOPPEKIIMOHHOE
o0y4yeHHe TIOKa3aHO UMEHHO TOH YacTu JeTei, YpOBEHb MCUXO(PHU3UIECKOTO Pa3BUTH KOTOPBIX
COOTBETCTBYET HJIM OJIM30K BO3PACTHOW HOPME.

Ilcuxomnoro-nexaroruvyeckasi Xxapakrepuctuka yyammxcs c 311P

Kareropust oOyuatomuxcs ¢ 3I[IP - nambonee MHOrouumcieHHas cpeau JeTell ¢
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 310poBbsi (OB3) u HeomHopoaHas MO COCTaBy rpymmna
MKOJIbHUKOB. Cpenu npudnH Bo3HUKHOBeHHUs 3IIP mMoryT ¢urypupoBaTh opraHuveckas W/vin
GbyHKIIMOHAIbHAS HEJOCTATOYHOCTh IICHTPATbHONM HEPBHOM CUCTEMbI, KOHCTUTYIMOHAIBHBIC
(dakTopbl, XpOHUYECKUE COMAaTUYECKUE 3a00JIeBaHMsI, HEOIArONPUATHBIE YCIOBUS BOCIIUTAHUS,
NICUXUYecKas M colMaibHas AenpuBanus. [logo6Hoe pazHooOpasue 3THONOTMUECKUX (PaKTOPOB
00yCJIOBIMBAET 3HAYMTENbHBIM JMANa3oH BBIPA)KEHHOCTH HAapyLIIEHUH - OT COCTOSIHMH,
NpUOJIMKAIOIIUXCS K YPOBHIO BO3PACTHONW HOPMBI, 10 COCTOSIHUN, TPEOYIOIUX OTTPAHUYEHUS OT
YMCTBEHHOW OTCTAJIOCTH.

Bce yuammecs ¢ 3I11P ucnbIThIBatOT B TOM MM MHOM CTETIEHU BBIPAKEHHbBIE 3aTPYAHEHUS B
YCBOGHHH y4€OHBIX MporpamMM, OOYCIIOBJIEHHbIE HEIOCTAaTOYHBIMH I103HABATEIbHBIMU
CHOCOOHOCTSIMH, CIIEHU(PUUECKUMHI PACCTPOMCTBAMH ICUXOJOTHUECKOTO Pa3BUTHUS (ILKOJIBHBIX
HAaBBIKOB, PEYH U JIp.), HAPYIICHUSIMU B OpPTraHU3aIUU JAESTEIHbHOCTH U/ WK TToBeeHus. O0nmmMu
g Beex oOyudaromuxcss ¢ 3[IP sBisitoTcss B pa3HOM CTENEHU BbIpaK€HHBbIE HEIOCTATKU B
(GOpMHUPOBAHNUM BBICIIUX MCUXMUYECKUX (DPYHKIMH, 3aMEJIEHHBIH TeMmn JMO0 HEpaBHOMEPHOE
CTaHOBJIEHUE TII03HABATEIBHOW JEATEIBHOCTH, TPYAHOCTH IIPOM3BOJIBHOM CaMOPETYJISALUU.
JocraTouHo yacTo y oOOydaroluXcsi OTMEYAloTCS HapyIIEHHWs PEueBOM M MEJIKOM pydHOU
MOTOPHMKH, 3PHUTEIBLHOTO BOCIPHUATHUS UM IPOCTPAHCTBEHHOM OPHUEHTUPOBKH, YMCTBEHHOMN
paboTOCIOCOOHOCTH U SMOIIMOHATIBHON C(ephl.

[Tporpamma anpecoBana oOywaromumcst ¢ 3I1IP, koTopble XapakTepu3ylOTCs YpOBHEM
pPa3BUTHS HECKOJIBKO HMKE BO3PACTHOM HOPMBI, OTCTABAaHUE MOXKET MPOSIBIATHCS B IIEJIOM WU
JIOKaJbHO B OTHENBHBIX (YHKIMAX (3aMEAJICHHBIM TeMIl JIMOO HEpPaBHOMEPHOE CTAaHOBJICHHE
MO3HABATENIbHON JesTenbHOCTH). OTMEUaloTCsl HapyleHUsT BHUMaHUS, NaMsITH, BOCIPUATUS U
Jp. TIO3HABATENbHBIX MPOIIECCOB, YMCTBEHHON pabOTOCIOCOOHOCTH W IIEJICHANPaBICHHOCTH
NEeSTEIbHOCTH, B TOW MM HHOM CTENEHW 3aTpyIHSIONIME YCBOGHHME WIKOJBHBIX HOPM U
IIKOJIBHYIO aJanTaiuuio B LeIoM. [Ipon3BOJIBHOCTB, CaMOKOHTPOJIb, CAMOPETYJSALHUS B
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MOBEICHUN M JEATENbHOCTH, KaK MpaBuio, chOpMUPOBAaHBI HemocTtarouyHo. OOyyaemMocTh
yIIOBJIETBOPUTEIbHAS, HO YacTO H30MpareibHas M HEYyCTOWYMBAs, 3aBUCAIIAs OT YPOBHS
CJIOKHOCTU U CYObEKTHUBHOW MPUBIEKATEIBHOCTH BUJA JACSITEILHOCTH, a TAKXKE OT aKTyaJIbHOTO
YMOLIMOHAIBHOIO COCTOSIHUSL.

VY naHHOM KaTeropuu 00ydaroluXcsi MOXKET ObITh crienu(pUUecKoe pacCTPOMCTBO UTEHUS,
OUChbMa, apU(PMETHUECKUX HABBIKOB (IUCICKCHs, Iucrpadus, IUCKAIbKYIus), a TaK Ke
BBIpQXCHHBIC HApYIICHHs BHUMaHUS U PabOTOCMOCOOHOCTH, HApPYIIEHHUS CO CTOPOHBI
JIBUTATENILHON C(ephl, NPENATCTBYIOIINE OCBOCHUIO TPOTPaAMMBbI B TIOJIHOM 00BEMe.

Oco0ble 00pa3oBaTeibHbIE MOTPeOHOCTH 00yuarommuxcs ¢ 3IIP (7.1.)

©0053aTE€TLHOCTD HENPEPBHIBHOCTH KOPPEKLHOHHO-Pa3BUBAIOILIETO nporecca,
pean3yeMoro yepes cofepxaHue npeaMer. . .

e obecrieueHue 0co0ON MPOCTPAHCTBEHHOW M BPEMEHHOI OpraHu3anuy 00pa3oBaTelbHOM
cpenpl ¢ ydeToM (YHKIMOHAJIBLHOTO COCTOSHUS IeHTpalibHOM HepBHOU cuctembl (IIHC) u
HEUPOAMHAMHUKY TICUXHYECKUX TporeccoB oOyuarommxcs ¢ 3[IP (OpicTpoil ucTOImaemMocTy,
HU3KOU pabOTOCIIOCOOHOCTH, MOHMKEHHOTO OOIIEro TOHYCa H JIp.);

e TOKOE€ BapbUPOBAHUE OpraHU3alMHM Ipolecca OOyYeHUs IyTeM HCIOJIb30BAHUS
COOTBETCTBYIOIINX METOJAUK U TEXHOJIOTHIA;

® YVIIPOLICHHE CHCTEMbl y4eOHO-MO3HABATENbHBIX 3ajad, pelIaeMbIX B IpoIecce
oOpa3zoBaHus;

® OpraHu3anus Impoiecca O0y4eHHsl ¢ y4eToM CIlelu(UKH YCBOCHHUS 3HAHWUW, YMEHUU U
HaBbIKOB oOyuaromumucs ¢ 3[IP ("momaroBom» mpenbsBICHUM MaTepuaia, J03UPOBAHHON
MOMOIIM  B3POCJIOTO, HCIOJb30BaHUU  CIEIHMAIBHBIX METOJOB, TPUEMOB U  CPEACTB,
CIOCOOCTBYIONIMX Kak oOleMy pa3BUTHIO OO0ydYaromierocs, TaK ¢  KOMIICHCAIlUU
WHIMBUIYAILHBIX HEJOCTATKOB PA3BUTHS);

® HArJISIIHO-/ICWCTBEHHBIN XapaKTep coaep:KaHusi 00pa30BaHuUS;

® pa3BUTHE [I03HABATEIbHOW JeATenbHOCTH oOyuatomuxcst ¢ 3[IP  kak OCHOBBI
KOMIICHCAIINH, KOPPEKIIUU U TPOPUITAKTHKU HAPYIICHUH;

e o0ecrieueHUEe HETMPEepPhIBHOTO KOHTPOJIA 3a CTAHOBJICHHEM Y4eOHO-TIO3HABaTEeNbHOM
JESATENIbBHOCTH O00y4aronlerocsi, MpoI0JDKAOLIErocss 10 JIOCTHKEHUS YpPOBHS, IMO3BOJISIOIIETO
CIIPABIATHCS C Y4EOHBIMU 33JaHUSIMH CaAMOCTOSITENIBHO;

® TIOCTOSIHHAS TIOMOIIlb B OCMBICIICHUU U PACIIUPEHUN KOHTEKCTAa YCBAMBAEMbIX 3HAHUM, B
3aKpEIICHUH ¥ COBEPIIIEHCTBOBAHUM OCBOECHHBIX YMEHUM;

e creruaibHOe O0YYeHHE «IIepeHOCY» CPOPMUPOBAHHBIX 3HAHWNH M yMEHUU B HOBBIC
CUTYallU! B3aUMOJECHCTBUS C NEUCTBUTEIbHOCTBIO;

® HEOOXOAMMOCTh TTOCTOSIHHON aKTyalu3alliy 3HaHUH, YMEHUH U 0100pSIEeMbIX 00IIECTBOM
HOPM TOBE/ICHHS;

® TIOCTOSIHHOE CTUMYJIMPOBAHHE TO3HABATENLHON aKTHBHOCTH, MOOYXJIEHHE HHTEpeca K
cebe, OKpyXKaroleMy IPeIMETHOMY U COIIMAIEHOMY MUDY;

® ICTI0JIb30BAHUE MPEUMYIIIECTBEHHO MO3UTUBHBIX CPEJICTB CTUMYJISIIUU JIEATETLHOCTH U
MTOBEJICHUS;

® KOMIUJIEKCHOE COMPOBOXKJICHUE, TapaHTHUPYIOIIee MOTy4yeHHe HEOOXOAUMOTO JIeYCHHS,
HarpaBjeHHOTO Ha yhydmieHue nestensbHocTH [[HC m Ha Koppekmuio MmoBeAeHUs, a TakkKe
CrelyaibHas TCUXOKOPPEKIIMOHHAS TIOMOIb, HAaMpaBlieHHAs Ha KOMIEHCAHIO Ae(UInUTOB
AMOITMOHAIBHOTO Pa3BUTUA M (HOPMHUPOBAHHE OCO3HAHHOW CaMOPETYJSIMH TO3HABATEIbHON
JIeATEIbHOCTH U MIOBE/ICHNUS;

e crienMaibHas TICUXOKOPPEKIIMOHHAs TIOMOIIb, HampaBlieHHas Ha (OPMHPOBAHUE
CIIOCOOHOCTH K CaMOCTOSITEIbHOM OpraHu3alil COOCTBEHHOM JAEATEIbHOCTH M OCO3HAHHIO
BO3HUKAIOIIUX TPYTHOCTEH, (OPMUPOBAHHWE YMEHHUsS 3allpallliBaTh U HCIIOJIB30BATh MOMOIIH
B3pOCJIOTO;
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® pa3BUTHE U 0TPabOTKa CPEeICTB KOMMYHUKALIUU, TPUEMOB KOHCTPYKTUBHOTO OOLICHUS 1
B3aMMOJICHCTBUS (C WIEHaMU CEMbH, CO CBEPCTHUKAMHU, C B3POCIBbIMU ), POPMUPOBAHUE HABBIKOB
COLIMAJIBHO 0/100pSEeMOTro MOBEICHUS, MAKCUMAJIBHOE PACHIMPEHUE COLMAIBHBIX KOHTAKTOB;

e o0ecrieueHUe B3aUMOJICHCTBUSL CEMbU M 00pA30BaTEIBHOIO YUpEexaAeHUs (OpraHu3aius
COTPYAHHUYECTBA C POJUTEISIMH, aKTUBHU3AIMS PECYPCOB CEMBbH U (DOPMUPOBAHUS COLMATIBHO
AKTUBHOM MO3UIIMU, HPABCTBEHHBIX U OOIIEKYIbTYPHBIX IIEHHOCTEH).

NuauBuayanbHbie 0co0ble 00pa3oBaTe/ibHbIE NOTPEOHOCTH:

. Ocobast (hopma opraHuzanuu aTTecTallid (B MaJION TpyIe, WHIUBUAYAITHHO) C
y4eToM O0COOBIX 00pa3oBaTEeNbHBIX IMOTPEOHOCTEH H HHAMBHIYAIbHBIX OCOOEHHOCTEH
00ydJaromuxcs;

o [TpuBbIUHAsS 0OCTAHOBKA B KIIACCE;

. AnantupoBaHHe WHCTPYKIMU C YYETHOM OCOOBIX 00pazoBaTeIbHBIX MOTpeOHOCTEH
U UHAMBUIYAIbHBIX TPYAHOCTEH oOydarommuxcs  (ymporieHue  (HOpPMYIHPOBOK IO
rpaMMaTH4ecKOMY M  CeMaHTHYecKoMy odopMieHHIO (YIOPOIIEHHE MHOT03BEHbEBOU
WHCTPYKLIMU TIOCPEICTBOM JICJICHUS €€ Ha KOPOTKHE CMBICIOBBIC €IMHHUIBI, 3aal0lIne
MO3TAlHOCTh BBINOJIHEHUS 33/JaHUS, JIOTOJHUTEIHHOE MPOYreHHe IEeJAaroroM MHHUChbMEHHON
WHCTPYKIIUHU BCIyX B MEJUICHHOM TEMIIE€ C YETKUMH CMBICTIOBBIMU aKIIEHTAMH );

o AnanTupoBaHUE TEKCTA 3aJJaHUS C YIETOM 0COOBIX 00pa30BaTENIbHBIX TOTPEOHOCTEM
U WHIUBHUIYaJIbHBIX TPYTHOCTEH OOydarommxcsi (4eTKoe OTrpaHUYEHUE OJHOTO 3aJaHus OT
JIpyroro, ympoluieHue (HOpMyIHPOBOK 3a/aHds IO TPaMMaTHUYECKOMY M CEMaHTHYECKOMY
0 OpMIICHHUIO);

o [Ipu  HeoOXoAMMOCTH  TpenocTaBieHHE  AUPPEPEHUUPOBAHHON  MOMOIIH
CTUMYJHpYIoIe (oqo0peHre, 3MOIMOHANbHAS TOAJIEPKKA), OpraHU3ylolle (mpuBIeUYeHUE
BHUMAaHHS, KOHIEHTPUPOBAHHE HA BBHIMOJHEHHE DPAa0OTHI, HAIOMHHAHHE O HEOOXOAMMOCTH
CaMOIIPOBEPKH ), HAMPaBIISIOLIEH (IOBTOPHOE pa3zbsiCHEHNE HHCTPYKIIUU K 33/1aHUI0);

. VBennueHrne BpEMEHHU Ha BBIITOJIHEHUE 3aJaHUI

. Bo3moxHoCTh opranuzanuu KopoTtkoro nepepbiBa (10-15 muH.) npu HapactaHuu B
MOBE/IEHNU peOeHKa MPOSABICHUIN YTOMIICHHS, UCTOILEHUS

o HckmroueHre HEraTHMBHBIX pPEAaKUUl CO CTOPOHBI I€Aarora, HEIOIMYCTUMOCTb

CHTyaHHﬁ, MNPpUBOAAIINX K SMOIIHOHAIIbBHOMY TPaBMHUPOBAHUIO pe6eHKa.

Koppexkunonnnbie 3axaun:

o dbopMupoBaTh MO3HABaTEJIbHbIE WHTEPECHl JAaHHOW TPYIIbl HIKOJIBHUKOB U HX
caMmo00pa3oBaTeNbHbIE HABBIKY;

o CO3/aTh YCJIOBUS Ul Pa3BUTHs YYalllEroCs B CBOEM MEPCOHAIBHOM TEMIIE, UCXOs
U3 ero 00pa3oBaTeIbHbBIX CIIOCOOHOCTEN U MHTEPECOB;

o pPa3BUTh MBbIIIJICHUE, MaMATh, BHUMAaHHE, BOCIPUATHE YEpe3 HWHAMBHYaJIbHBIN
pa3aTouHbI MaTepua;

. OMOYb  IIKOJBbHUKAM MpHOOpecTH (IJOCTUTHYTb) YPOBHS OOpa30BaHHOCTH,

COOTBETCTBYIOILIETO €ro JIMYHOMY TMOTEHIHaTy U  O00eCHedYMBAIOUIEr0  BO3MOXKHOCTh
pOI0JDKEHHUs 00pa30BaHUs U JallbHEHIIEro pa3BUTHS,

o Hay4YuTh OOLIMM NPUHLMIIAM MOCTAHOBKM M PEIICHMs MO3HABATEIbHBIX IpPOOsieM:
aHAJIM3Y LeNeld U pe3ysbTaTOB; BBISIBICHUIO OOIIEro W Pa3jMyHOr0; BBISIBICHUIO MPEIIOCHUIOK
(T.e. aHaNU3 yCI0BUH, 000CHOBAaHUE, BHISIBIICHUE TPUYMH).

B ocHOBY Kypca nOJI0KEHBI CIEAYIOIINE UACH:

e  MaTepHaJIbHOE €IUHCTBO U B3aUMOCBSI3h OOBEKTOB U SBJICHUM TPUPOIBI;

e  Beaymas poJIb TEOPETHYECKUX 3HAHWUN JUIsI OOBSICHEHWUS W TPOTHO3UPOBAHUS
XUMHYECKUX SBJICHUMN, OIEHKN WX MPAKTUYECKOW 3HAYUMOCTH;
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° B3aMMOCBSI3b KAUECTBEHHOW W KOJWUYECTBEHHON CTOPOH XHMHYECKHUX OOBEKTOB
MaTepHaIBHOTO MHUDA;

° pa3BUTHE XMMHYECKOW HAYKH U MPOU3BOJICTBO XMMHYECKUX BEIIECTB U MaTEPHUAJIOB
JUTSL yIOBJIETBOPCHUSI HACYITHBIX MOTPEOHOCTEH YelloBeKa M OOIIECTBA, PEIICHUS TI00aThHBIX
po0JIeM COBPEMEHHOCTH;

° TEHETUYECKas CBSI3b MEXK/y BEIICCTBAMHU.

OTH uAeu pean3ylTcs B Kypce€ XUMHUU OCHOBHOM IIKOJbI NYTEM JOCTHXKEHUS
CIEAYIOUIUX LeJIei:

. Dopmuposanue y y4aliuxcsi XMUMUYECKOW KAPTUHBI MUPA, KAK OPraHUYECKON 4acTH
€ro LEJOCTHOW €CTECTBEHHO-HAYYHOU KapTHHBI.
. Pa3zéumue 1103HABATCIIBHBIX HMHTEPECOB, WHTEIUIEKTYAJIIBHBIX M TBOPYECKHX

CIIOCOOHOCTEH ydaluxcst B Ipolecce M3y4eHUs HUMHU XHMHUYECKOM Hayku M e€ BKJIaaa B
COBPEMEHHBI HAyYHO-TEXHMYECKHH mporpecc; (OpMUPOBAHHE BAKHEHIINX JIOTHYECKUX
ornepanuil MbIIUICHUS (aHaIU3, CHHTE3, 0000IEeHWE, KOHKPETH3allus, CpaBHEHHE U [Ip.) B
MPOLECCE MO3HAHUSI CUCTEMBI BAKHEUIINX MOHATUN, 3aKOHOB U TEOPUM O COCTABE, CTPOCHUU U
CBOMCTBAaX XMMUYECKUX BEIIECTB.

. Bocnuranue yOeXIEHHOCTH B TOM, 4YTO INPUMEHEHHE IOJYYCHHBIX 3HAHUU H
YMEHHH 1O XUMHUU SIBISETCS OOBEKTHBHON HEOOXOJUMOCThIO sl Oe3omacHOi paboThl ¢
BEIIIECTBAMH M MaTe€prajaMu B OBITY U Ha MPOU3BOJICTBE.

. IIpoexkTupoBanne u peajnu3anus BBIIYCKHUKAMH OCHOBHOM WIKOJIBI JIMYHOM
00pa30oBaTeNbHON TpaeKTOpHH: BBIOOp mpoduiiss OOydeHHs] B CTapiied MIKOJIe WA
pohecCHOHANBEHOT0 00Pa30BaTENBHOIO YUPEKICHUSI.

. OBJaagenue KJII0YeBbIMHA KOMIIETeHIIUSAMU : y4e0HO-TI03HABATEIbLHBIMH,
MH(OPMaLMOHHBIMHU, IIEHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATHBHBIMHU.

MeToauyeckue 0COOEHHOCTH Kypca

[Ipensnaraemplii Kypc OTIMYAeTCsl OT JPYTrUX KypCOB XHMHMH JJII OCHOBHOHM IIKOJIBI,
BKIIOUEHHBIX B DenepaibHbld NEpeueHb YUYEOHUKOB, HAJIIMYHUEM BaKHBIX MeETOAUYECKHX
0COOCHHOCTEI.

1. Bo3Mo:KHOCTH 00Jiee paHHEro M3y4YeHUsi XMMUM B OCHOBHOI IIKOJIe MOCPeICTBOM
BBeeHMS NPOIeIeBTHYECKOr0 Kypca B 7-0M KJacce.

BBenenue 3Toro nponeaeBTHYECKOro Kypca no3BOJINT:

. YMEHBIINTh HMHTEHCHBHOCTb MPOXOXKICHUS Y4eOHOro MaTepuana Kypca XHMHUHU
OCHOBHOM IIKOJIBI [0 OTHOILIEHUIO K Y4€OHOMY BPEMEHU;

o JOOUTHCS BO3MOXKHOCTH 00Jiee BHUMATEIbHO U3ydaTh MaTepuai Kypca, Tak Kak eCcTh
BpeMs JJIs1 OTPaOOTKU U KOPPEKLUH 3HAHUHN ydalIuXcs;

. (bopMHUpOBaTh YCTONUMBBIN MO3HABATEIbHBIN HHTEPEC K IPEIMETY;

. 3¢ (}EeKTUBHO pa3BUBATh HE TOJIBKO MpPEIMETHbIE, HO U METAlpeJAMETHbIE 3HAHUA,
YMEHUS U HAaBBIKM, & TAK)KE JINYHOCTHBIC KAYECTBA Y4aIlIUXCS;

. UHTEIPUPOBATh XHMHIO B  CHUCTEMY  €CTECTBCHHO-HAyYHBIX 3HAaHUU  JUIA

dbopMUpOBaHHUS XMMHYECKOM KapTUHBI MHUpa KaK COCTaBHOMW YAaCTH €CTECTBEHHO-HAy4YHOM
KapTHUHBI.

2. Conep:xxanue W MeTOAbI M3YYeHHs MNPeLIaraeMoro Kypca XMMHHU JJisi OCHOBHOM
IIKOJbl OTBEYAIT CTPYKTYPHO-AeATEJbHOCTHOMY moaxony. Onu paspaboTaHsl B
COOTBETCTBUM C TEOPHEH MOITAmHOrO (HOPMHUPOBAHHS YMCTBEHHBIX NEHCTBHM, MPEIOKESHHON
0oTe4YeCTBEHHBIM TicuxosioroM I1. . ['anbnepuHbiM, B KOTOPOH BBIAEISAETCS HECKOJIBKO ATAIOB.

Drtanm Cco3/laHus OPUEHTHPOBOYHOW OCHOBHI mpexacrosimed aestensHocTd  (OO[).
Vyamumecs moay4aroT WHOOPMAIMIO O IENH TMPEACTOSIIEeH IeATeTbHOCTH U €€ TpeaMeTe,
Y3HAIOT, KaK M B KakKOW IIOCJENOBATEIbHOCTH OHU JOJDKHBI BBINOJHATH OPUEHTALMOHHBIE,
WCTIOJTHUTEIIbCKUE U KOHTPOJIbHBIE IEHCTBHS.
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Bce nupakTudeckue enuHUIbI Y4eOHBIX KHUT AJIs 7-9 KJIaCCOB HAUMHAIOTCS C MOCTAaHOBKHU
o0pa3oBaTeNbHON MPOOJIEMBI, KOTOpasi pelIaeTcsl B Mpolecce U3ydeHus maparpada Ha OoCHOBE
MMEHHO JESTEIbHOCTHOIO MOAXO0/a.

B 9 xiacce mpu u3ydenun xumuu 3neMeHToB B kadecTBe OO/l BeIcTymaeT oOmuid riaH
XapaKTEPUCTUKHU METAIIOB, HEMETAJUIOB U IIEPEXO/IHBIX 3JIEMEHTOB.

Oran GpopMUpOBaHUS MAaTEPUAIBHON JNESTEIBHOCTH. YUaluecs: BBIOIHSIOT JIEHCTBUS BO
BHEIIHEeH ¢opMe, CTaIKUBasChb C CaMUMHU [peAMeTaMd WM MOJENISIMH: BBIICISIOT
MIOJIOXKUTEIBHOE M OTPULIATENIBHOE 3HAYEHUE KOHKPETHOI'O XUMHUYECKOIO BEIECTBA HIIU
peakuu B cdepe YeIOBEUYECKOW MeATENbHOCTH WM B OKPYXAIOMIEM MHPE; OMpPelesoT
XapaKTepHble MPU3HAKKM COCTaBa WM CBOWCTB BaKHEHIIMX KJIAaCCOB HEOPraHUYECKHUX
COEIMHEHUI; CAMOCTOSITENIBHO XapaKTePU3YIOT KOHKPETHbIE XUMHYECKUE AJIEMEHTHI; IPOBOIST
nabopaTOpHbIe M MPAKTUYECKUE PAOOTHI, TOTOBAT COOOLICHUS M MPE3ECHTALUHU; OCYILECTBISIOT
MPOEKTHYIO JI€ATEIbHOCTD 10 BHIOPAHHOI TeMaTHKe.

Oran BHemHeW peud. J[eHCTBHUS ydammxcsi BepOaIM3ylOTCS B YCTHOM MJIM MHUCHMEHHOM
peud, OHM IMIPOrOBApUBAIOTCA U ycBauBaroTCs B 0000meénHONW ¢dopme. Tak, ywammecs
O3BYYHMBAIOT, KaKyl0 HHQOPMALMI0 HECET XWMHUYECKash CHMBOJIMKA: XHUMHYECKHE 3HAKH,
XUMHYecKre (GopMysibl W ypaBHEHHUS XMMHUYECKOW peakuuu, cumBoiuka [lepuomuueckoit
CUCTEeMBI XUMHUUYECKUX dyieMeHToB /.M. MeHnieneena.

Oran BHyTpeHHell peun. BepOanbHoe ocBoeHue JeiicTBUA «aIpo ceOs», MporoBapuBaHue
omepanuii «mpo ceds», 0e3 BHemHeH peun. JlelicTBHE peaylHUpyeTCs, HaImpuMep, IOcCIe
MPOBEAEHHOTO YYHUTEIEM HWHCTPYKTaXka Mepe] MNpPaKTHYeCKOW WM JlabopaTopHOW paboToit
YUEHHK JTOJDKEH MPOTOBOPUTH €r0 «IIpo ceds», OCO3HATh €ro, BHYTPEHHE COTJIACHTHCS C HUM
WIH BBISICHUTH HETIOHSATHBIE MOMEHTHI; TO YK€ MPOUCXOAUT MPH pedICKCUU JIMYHBIX TOCTHKEHUN
U BBIPa0OTKE IJJaHAa TOBBIIEHUS HX YypoBHA. OcCOoOyl0 BaXHOCTh STOT ATall UTpaeT MpU
BBIIIOJIHEHUH YYEHUYECKOTO UCCIIEI0BATEIBCKOTO MPOEKTA.

Nutepuopuszanus nerctBus. JlelicTBUE CTAHOBUTCS BHYTPEHHHUM IIPOLECCOM, AKTOM
MBICJIM, JIEWCTBUEM B yM€. YUEHHUK Iepe] BBIIOJHEHHEM XHUMHUYECKOTO SKCIEPUMEHTA WIIU
pemieHus pacu€THOM 3agaun 1Mo ¢GopMyslaM U YpPaBHEHUSM MBICIEHHO IPEJCTABIISAET
MOCIIE0BATEIHHOCTh CBOMX JACUCTBUIA MO pean3aliy BhIpA0OTAHHOTO MJIaHa.

3. Teopernyeckue MOJIOKEHHUS] Kypca XHMHHM OCHOBHOW IIKOJIBI PACKPBHIBAIOTCH HA
OCHOBe IIMPOKOr0 HCHOJb30BAHMSI XMMHYECKOro JKCcIepUMeHTa B  OOy4YyeHHHU
(71a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT) OOYUAIOIIUXCS, B TOM YUCIIEC M MIPOBOIMMOTO B
JIOMAIIHUX YCJIOBUSX, & TAKXKE IEMOHCTPALIMOHHOIO SKCIIEPUMEHTA, TPOBOAMMOIO YUUTEIIEM.

4. Pa3zpuTtne MHQOPMALNMOHHO-KOMMYHHUKATUBHONH KOMIIETEHTHOCTH O0Y4YAaIOLIMXCH:
oOpalieHHe K  pPa3JIMYHbIM  HCTOYHHKAM  XUMHUYECKOoW  HMH(popManuu, MOATOTOBKA
MH(OPMALIMOHHOTO MPOAYKTAa U €ro MPEe3eHTallHsl, YMEHNUE BECTU JUCKYCCUIO, OTCTauBaTh CBOIO
TOYKY 3pEHUS M KOPPEKTHpPOBaTh IMO3MIMI0 HAa OCHOBE aHAJINW3a apryMEHTOB YYacCTHHKOB
JIUCKYCCHH.

5. MeranpeaMeTHbIIl XapakTep co/iep:kaHUsi y4eOHOro MaTepHaJja: peaau3alus
CBs3€H C IIPEAMETaMH HE TOJIBKO €CTECTBEHHO-HAYYHOT'O IIMKJIA, HO U C UCTOPUEH, JTUTEPATYPOH,
MHUPOBOM XYI0KECTBEHHOU KYIbTYpPOH.

6. IIpakTHKO-OPUEHTHPOBAHHAS 3HAYHMOCTH 0TOOpPA Y4eOHOr0 COJEP KAHUS: CBS3b
U3y4yaeMoro Marepuana ¢ JKU3HbIO, (OPMHPOBAHUE OSKOJOTMYECKOHM TI'PaMOTHOCTH TNpHU
oOpallleHun ¢ XHMHUYECKUMHU BELIeCTBaMH, MaTepuajiaMd M MpolLeccaMH, OTBEYAIOUIUMU
TpeOOBaHUSAM TpaBUI TEXHUKH Oe30macHOCTH Tpu paboTe B XUMHYECKOM KaOuHeTe
(;1aGopatopuu) U MMOBCETHEBHON KU3HH.

7. JlocTH:KeHUs] TpeIMeTHbIX, MeTaNpeAMETHbIX M JHUYHOCTHBIX pPe3yJbTaTOB
MOCPEACTBOM CTPYKTYPHUPOBAHHUS 3a/IaHUH IO COOTBETCTBYIOIIUM PYOpUKaM:

«IIpoBepbTe CBOM 3HAHUSIY,

«IIpumeHuTE CBOM 3HAHUAY,

«Hcnonb3yiiTe AOMOIHUTENbHYIO HH(OPMALIUIO U BEIPA3UTE MHEHUE.



O01mas xapakTepucTUKAa Kypca XMMHU OCHOBHOM IIKOJIbI

[Ipennaraemas paboyast mporpaMmMa MO XMMHH PAcKpPhIBAET BKJIAJA Y4eOHOTrO MpeaMera B
JOCTIDKEHUE  IIeJieil  OCHOBHOro  o0miero oOpa3oBaHusl U ONpenenseT  BaKHeHiue
coJiepKaTeNbHbIe JINHUU IIPEIMETa:

J «BemectBo» — B3aMMOCBSI3b COCTaBa, CTPOEHMs, CBOWCTB, IOJNY4YEHUS M
IPUMEHEHHUS BEIIECTB U MaTepUAJIOB;

o «XUMHUYECKas peakuus» — 3aKOHOMEPHOCTHM TMPOTEKAaHUS U  yIPaBICHHS
npoIeccaMy MOJIy4eHHs U IPEBPAILCHHSI BELIECTB;

J «XUMHUYECKUH S3bIK» — OINEPUPOBAHME CHUCTEMOM BaXKHEMIIMX XMMHUYECKHUX
NOHATUH, BIAaJEHHE XUMHUYECKOW HOMEHKIATypod M CHMBOJMKOM (XMMHYECKMMHU 3HAaKaMH,
dbopMynaMu U ypaBHEHUSIMH);

. «XUMHUS U KHU3HB» — COOJIIOJEHHE IPaBWJI XMMHUYECKOH O€30MacHOCTH IpHU
oOpalIeHny ¢ BEIECTBaMH, MaTepHajlaMi U XMMUYECKIMHU MPOLECCAMHU B TIOBCEAHEBHOM JKU3HU
U Ha IPOU3BOJICTBE.

Kypc opueHTHpOBaH Ha OCBOEHHE OOYYAIOIIUMHCS OCHOB HEOPTaHWYECKOW XUMHH H
KpaTKoe 3HaKOMCTBO C HEKOTOPBIMHU MOHATHAMHU U 0OBEKTaMH OpPraHUYECKON XUMHH.

B conpepxarenbHOM nMHUM «BemecTtBo» pacKpbhIBAeTCS YYEHHUE O CTPOCHUM aTOMa H
BEIIIECTBA, COCTABE U KJIAaCCU(PUKAIIMU XUMUYECKHUX BEIECTB.

B coxeprkarenbHOM TMHIN «XUMHUYECKasi PEaKIIHs» PaCKPhIBACTCS YICHHUE O XUMHUYECKUX
npoleccax: KiIacCU(pHUKalMsg XUMHUECKUX peakIUid M 3aKOHOMEPHOCTSAX MX HPOTEKaHUS;
Ka4yeCTBEHHAasl U KOJMYECTBEHHAs! CTOPOHBI XMMUYECKUX MPOLECCOB (PacUYEThl 10 XUMUYECKUM
(GopMynaM U ypaBHEHUSM XUMUYCCKUX PEAKIIHIA).

B cogpepxarenbHoi nMHUM «XMMHUYECKHH S3bIK» (OPMHUPYIOTCS YMEHHS YydallluXcs
Ha3bIBaTh BEMIECTBA MO (OPMYJIaM M COCTaBIATH (OPMYJBI 10 WX HA3BaHUSM, 3aIMCBHIBATh
YPaBHEHMsI pEaKUMd M XapakTepu3oBaTh HUX, PAcCKpbIBaThb HH(POpPMALNIO, KOTOPYIO HECET
XUMHUYECKasi CHMBOJIMKA, B TOM YHCIIE BBIpaKeHHas W B TaOnmuyHoi ¢opme (Ilepmogmueckas
cucreMa xumuueckux anemeHToB J[. 1. MenneneeBa, Tabiuia pacTBOPUMOCTH BEIIECTB B BOJE);
UCTIOJIB30BAaTh CHUCTEMY XHUMHUYECKUX TIOHSATHHA IS ONHCAHUS XUMHYECKHX OOBEKTOB
(371€MEHTOB, BEIECTB, MaTEPUAIIOB U IIPOLIECCOB).

B conepxatenbHON AMHUM «XuMus u 2#CU3HLY PACKPBIBAIOTCS JIOTUYECKUE CBA3H MEXIY
CBOWCTBaMM, IpPUMEHEHHEM, TIOJIY4YEHHEM BelIeCTB B JAOOPAaTOPHBIX YCIOBHUAX M Ha
IIPOU3BOJICTBE; GOPMUPYETCS KYJIbTypa O€30MacCHOT0 U 3KOJIOTMYECKH TPaMOTHOTO 0OpaIleHusl ¢
XUMHUYECKMMHU O0BEKTAMHU.

B kypce 3HaumTenpHas pOJb OTBOMUTCS XWMHYECKOMY OJKCIIEPUMEHTY: IPOBEICHHIO
NPAaKTUYECKUX paboT M J1abOpaTOPHBIX ONBITOB, (UKCAIMM U aHAIU3Y MX pe3yJbTaToB,
COOJII0ZICHUIO HOPM U ITpaBHJI O€30MacHOl paboThl B XUMHUYECKOM KabuHeTe (J1abopaTtopun).

Peanu3zanus nporpammsl Kypca B Ipoliecce 0Oy4eHHUsl MO3BOJUT OO0YYaroLUIUMCs MOHATh
pOIb W 3HAYEHHWE XUMHH CPEI JPYTUX HAyK O TMPHUPONE, T. €. PACKPHITh BKIAJ XWMHHU B
(dbopMHpOBaHUE 1IETOCTHON €CTECTBEHHO-HAyYHON KapTHHBI MHpa.

MecTto npeamera B y4eOHOM IIaHe

@®enepalibHbIl  TOCYJAapCTBEHHBIM  00pa3oBaTeIbHBIA  CTAaHAAPT  IPETyCMATPUBAECT
U3ydyeHHe Kypca XHMHUH B OCHOBHOM IIKOJI€ KaK COCTaBHOM yacTW NpeaMeTHOW obiactu
«EcTecTBeHHO-HayUHBIE [TPEIMETHI.

Kypc paccuurtan Ha ods3amenvhoe uszyuenue npeomema B 006néme 140 yueOHBIX 4acoB
no 2 yaca B Heaenmo B 8—9 kimaccax. Kpome storo, mpeaycmarpuBaeTcss H3ydeHHe XUMHAA C 7
KJacca B 00bEMe 35 yueOHbIX 4acoB 1o 1 yacy B HeJleo.

Oco0oe mecTo B yueOHOM IulaHe U oco0asi pojib B U3yYEHUH XUMUU B Kypce€ OTBOJHUTCS
nponedeemuke xumuu 6 [ Knacce.

IIpenstaraemMplil MPONENEBTUYECKUI KypC HOCUT PEKOMEHIATENbHBIA XAPAKTEP U ABIISIETCS
ABTOHOMHBIM [0 OTHOIIEHUIO K 0053aTeJbHOMY KypCy OCHOBHOHM mIKousibl. [loaTomy B HEM
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Hen30eXHbl HEKOTOphIE MOBTOPHI YU4EOHOIO COAep X aHHs, MOJAHHOTO B 00s3aTEIbBHOM Kypce
yke B japyrom ¢opmare. OIHAKO OHM HE HApYIIAIOT CHUCTEMHOCTH M IOCIENIOBATEIbHOCTH
Kypca. YuuTenr0 oOcCTaéTcsi JHIIb NPUHATH BO BHUMaHUE OTOT (akT npu pa3zpaboTke
COOCTBEHHBIX pabOYMX MPOTPaAMM.

[Ipennaraemplii Kypc XOTS M HOCUT OOUIEKYIbTYpPHBIM XapakTep W HE CTaBUT 3aJady
npodeCCHOHATBLHON TOArOTOBKU 00YYarOIIMUXCsl, TEM HE MEHEE MO3BOJISIET UM ONPEACTUTHCS C
BBIOOpPOM Tpouiist 00yUYeHHUs B CTAPIIICH MIKOJIE.

JInuHOCTHBIE, MeTanpeiMeTHbIE H NPeIMeTHbIE Pe3yIbTaThl 0CBOEHHUS Kypca

[To 3aBepiieHHIO Kypca XMMHUHU Ha 3Tare OCHOBHOTO OOLIEro 0Opa3oBaHUsl BBITYCKHUKH
ocHOBHOM 1mikoibl ¢ 3I1P BapuanTta 7.1. 1OJIKHBI OBJIAJETh CAEAYIOLIUMH PE3YIbTaTaMU

l. JIuunocmmuote pesynomamaor:

1) ocosnanue cBOEH STHUYECKOW NPHHAMICKHOCTH, 3HAHHE WUCTOPUM XUMHU W BKJaja
POCCUICKON XMMUYECKON HAYKU B MUPOBYIO XUMHUIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHHS K IIO3HAHUIO XWMHH; TOTOBHOCTH H
CIIOCOOHOCTH OOY4YaloOIIMXCS K CAaMOPa3BUTUIO U CaMOOOPAa30BAaHMIO HAa OCHOBE H3YyUEHHBIX
(daKTOB, 3aKOHOB M TEOPHH XMMHH, OCO3HAHHOTO BBIOOpPA M IOCTPOCHUE HHIUBUAYAIHLHOU
00pa3oBaTenbHON TPACKTOPHH,

3) @opmuposanue NETOCTHOW ECTECTBEHHO-HAYYHOW KAPTUHBI MHUpA, HEOTHEMJIEMOM
YaCThIO KOTOPOH SBJISIETCS XUMHUYECKasi KapTUHA MHPa;

4) oenadeHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAayKH W
0OLIECTBEHHON MPAKTUKH, B TOM YUCIIE U XUMHUYECKUM;

5) ocsoenue connanbHBIX HOPM, PABUII MTOBEICHUS, POJICH M (OPM COLMAIBLHON KHU3HHU B
colMyMe, MPHUPOAEC U YACTHOW >KM3HHM Ha OCHOBE JKOJOTMYECKOW KYIbTYpbl U 0€30MacHOro
oOpallieHus ¢ BEIIeCTBaMU U MaTepuaiaMy;

6) popmuposanue KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIEHHH CO CBEPCTHHKAMHU W
B3pOCIIBLIMM B IIpolecce  00pa3oBaTelbHOW,  OOIIECTBEHHO  IOJIE3HOM,  y4eOHO-
HCCJIEIOBATENIHCKOM, TBOPUECKOMN U IPYTHX BUIOB JIEATEIBHOCTH, CBSI3aHHBIX C XUMUEH.

Il. Memanpeomemmnuwie pe3ynomamai:

1) onpeoenenue ueneit cOOCTBEHHOT0 OOYYEHHS, MOCTAHOBKA U (HOPMYJIMPOBAHUE IS
ce0s HOBBIX 3aJ1ad;

2) naanupoeanue TyTEH IOCTHKEHHUS JKEIAEMOTO pe3yibTara OOYYEeHHS XUMHU Kak
TEOPETUYECKOT0, TaK U SKCIIEPUMEHTAILHOTO XapaKTepa;

3) coommecenue cBOUX IEHCTBUI C IUTAHUPYEMBIMH pE3yJIbTATaAMH, OCYUCCMEICHUE
KOHTPOJISI CBOGH JIEATENILHOCTH B TPOIECCE JOCTIKEHHS Pe3yibTaTra, onpedeieHue CrocoO0B
NEHCTBUI TIpH BBHIMOJHEHUH J1a0OpAaTOPHBIX M TMPAKTHUECKUX pabOT B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU O€30MaCHOCTH;

4) onpedenenue WCTOYHUKOB XMMHYECKOW HH(MOpMANUH, MOJIyYEeHHE W aHaIu3 eé,
co3anue nHPOPMAIIMOHHOTO MPOYKTa M €T0 TPE3CHTAIIHS;

5) ucnonvzosanue OCHOBHBIX WHTEUICKTYaJbHBIX OINEpAIlMii: aHaIW3a W CHHTE3a,
CpaBHEHHMsS] M CHCTEMaTH3allMH, OO0OOIIEHWS W KOHKPETH3AlMH, 6bid6leHue TPUINHHO-
CIIEZICTBEHHBIX CBA3€H M nocmpoeHue JOTUYECKOIO paCcCY)KICHHS UM YMO3aKIIOYECHUs
(MHIYKTUBHOTO, JE€AYKTUBHOTO ¥ TIO aHAJOIMH) Ha MaTephalieé eCTECTBEHHO-HAYYHOTO
COJIepKAHUS;

6) ymenue co3naBath, MPUMEHSThH U TPEOOPa30BBIBATH 3HAKK U CUMBOJIBI, MOJICITH M CXEMBbI
JUTSI pEIICHUs YUeOHBIX M MMO3HABATEIbHBIX 33/1a4;

7) opmuposanue n passumue KOIOTHUSCKOTO MBINUICHHS, YMEHHE MPUMEHSATh €ro B
MIO3HABATENIbHOM, ~KOMMYHUKATUBHOW, COLMAIBHOM MpakTHKE U  NpodecCHOHATHLHON
OpHUCHTAITUH.

8) cenepuposanue unei n onpeaeNeHue CpeACTB, HEOOXOJUMBIX JUIS UX peaTH3alny.

1. IIpeomemmnoie pezyromameot.



10

1) ymenue 0003HA4YaTH XMMHYECKHE DJCMEHTHI, HAa3bIBaTh MX M XapaKTEpU30BaTh Ha
oCcHOBe noJioxkeHus B [lepuoguueckoii cucreme . 1. Menaeneesa;

2) opmynuposanue W3YyYCHHBIX IOHATHH: BEIIECTBO, XUMHYECKHH DJCMEHT, aTOM,
MOJIEKYJIA, UOH, KaTUOH, aHHUOH, MPOCTOE U CI0KHOE BEIIECTBO, XMMUYECKAs PEAKIUs, BUIbI
XUMHUYECKUX PEaKIUi U T. II.;

3) onpedenenue mo ¢dopmynaMm cocraBa HEOPraHHMUYECKUX W OPraHUYECKUX BEIICCTB,
BaJICHTHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB MJIM CTCIICHU UX OKHUCIICHHUS;

4) nonumanue nHHOPMAITHH, KOTOPYIO HECYT XMMHUYCCKHE 3HAKHU, ()OPMYIIBI U YPAaBHCHHUS;

5) ymenue xknaccuguyuposams MpoOCThIC (METAIBI, HEMETAUIBI, OJAropoAHbIC Ira3bl) W
ClOXHbIE (OMHApHBIE COCTUHEHUS, B TOM YHCIIE U OKCHJbI, a TaKXK€ THJIPOKCHU]IbI — KUCJIOTHI,
OCHOBaHHUSA, aM(pOTEpHBIEC TUAPOKCHU/IBI U COJIM) BEIIECTBA;

6) dopmyruposanue Tlepnoauueckoro 3aKoHa, 0OwbscHeHue CTPYKTYpbl U HH(POPMAIUH,
koropyro Hec€r Ilepuomguueckas cucrema xuMmuueckux odnemeHtoB JI. U. Menneneesa,
packpuimue 3Ha4eHus [leproanyueckoro 3akoHa;

7) ymeHue xapakmepu3o6ams CTPOCHUE BEIECTBA — BH/Ibl XMMUYCCKHX CBSI3CH W THIIBI
KPUCTAIIMYECKHUX PELIETOK;

8) onucanue cTpoeHHUs aTOMOB XUMUYECKUX 3J1eMeHTOB No 1—20 u Ne26 u omobpadicenue
UX C IOMOIIBIO CXEM;

9) cocmasnenue GHopMysn OKCHIOB XMMHYECKHX 3JIEMCHTOB U COOTBETCTBYIOIIMX WM
TUAPOKCHUJIOB;

10) uanucanue CTPYKTYpHBIX (GOPMYIT MOJEKYJISPHBIX COCAMHECHUH W (GOPMYIbHBIX
€IMHHI] MOHHBIX COEIMHEHUH 10 BaJICHTHOCTH, CTENIEHSIM OKHCIICHUS WIH 3apsiaM HOHOB;

11) ymenue gpopmynuposams OCHOBHBIC 3aKOHBI XUMUU — MOCTOSHCTBA COCTaBa BEIICCTB
MOJIEKYJISIPHOTO CTPOCHHUS, COXPAHEHHSI MAaCChI BEILIECTB, 3aKOH ABOTaIpo;

12) ymenue popmynupoeams OCHOBHBIC MOJOXKEHUS aTOMHO-MOJICKYJISIPHOTO YUCHHS U
TEOPHUU IIEKTPOTUTHUECKON AUCCOINAIIHH;

13) ompedenenue TPU3HAKOB, YCIOBHHA MPOTEKAHMS W TMPEKPAIICHHS XUMHUYSCKHX
pEaKIM;

14) cocmasnenue MOJEKYISPHBIX YpaBHEHHH XUMHUYECKHX PEaKIM, MMOITBEPIKIAFOIIIX
o0mye XMMUYEeCKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHUX BEIIECTB U OTPAXKAIOLIMX
CBSI3U MEXKIY KJIaccaMH COCTMHEHH;

15) cocmaenenue ypaBHEHWI peakiUili C ydacTHEM ODJICKTPOJHMTOB TaK)K€ W B HMOHHOU
dbopwme;

16) onpedenenue TO XUMHUYCCKUM YPaBHCHHUSAM MPHHAMICKHOCTH pEAKIMd K
OTIpeNIeNIEHHOMY TUITY WJIN BUJLY;

17) cocmasnenue ypaBHEHUN OKHCIHUTEIbHO-BOCCTAHOBHTEBHBIX PEAKIUN C TOMOIIBIO
METO/1a AIIEKTPOHHOTO OaaHca;

18) nmpumenenue TOHATHH «OKHUCIEHHE» W «BOCCTAHOBICHHE» JUIS XapaKTEPUCTHUKU
XUMHYECKHX CBOWCTB BEIECTB;

19) onpedenenue ¢ MOMOIIBIO KaYECTBEHHBIX PEAKIMH XJIOPHUA-, CyibdaT- U KapOOHAT-
AQHMOHBI U KATHOH aMMOHHUS B paCTBOPE;

20) obwacHenue BIASHUS PA3THYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKUX PEAKITHIA;

21) ymenue xapaxkmepuzosams TOJOKECHUE METAJUIOB U HeMeTaioB B [lepuomnyveckoi
CHCTEME JJIEMEHTOB, CTPOEHHE MX aTOMOB M KPHUCTAJUIOB, OOIIME (PU3UUECKUE U XUMHUYECKUE
CBOMCTBA;

22) 06wscHenue MHOTOOOpA3HUs POCTHIX BEIIECTB SBJICHUEM AJUIOTPOIUH C YKa3aHUEM e
MIPUYYH;

23) ycmanognenue pa3nuduil THIPO-, TUPO- U AIEKTPOMETAIUTYPTHHA U ULTIOCHMPUPOBAHUE
UX TIPUMEPaMH TPOMBIIUICHHBIX CITOCOOOB TOIYYEHHUST METAILIOB;
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24) ymenue oasame o6uyro xapakrepuctuky snementoB I, I, VIIA rpymm, a Taxke
BOJIOPOJIa, KHCIOpOAa, a3oTa, cepbl, (ocdopa, yriepoaa, KpeMHUS M OOpa30BaHHBIX HMHU
NPOCTHIX BEIIECTB U BAKHEHUIITNX COSIMHEHHI (CTPOCHHE, HaX0XICHHE B MPUPOJIC, MTOTyYCHHUE,
buzHYeCKre 1 XUMUIECKIE CBOHCTBA, IPUMEHEHHE);

25) ymenue onucvieams KOPPO3UIO METAIOB M CIIOCOOBI 3aIIUTHI OT HeE,

26) ymenue npouzeo0ums XUMUYECKUE PAcUYEThl C MCIOJIB30BAaHUEM IOHSITUN «MaccoBas
JIOJISl BEIIECTBA B CMECH», «KOJHYECTBO BEIIECTBA», «MOJIPHBINH 00BEM» MO (GopMmyinaM u
YpPaBHEHUSIM PEAKLIUIA;

27) onucanue CBONCTB U MPAKTUIECKOTO 3HAUCHHS U3YICHHBIX OPraHMUYCSCKHUX BEIIIECTB;

28) ewinonHenue OOO3HAYCHHBIX B MPOrpaMMe DKCIICPUMEHTOB, PACHO3HABAHUE
HEOPraHMYECKUX BEIIECTB 110 COOTBETCTBYIOLINM ITPU3HAKAM;

29) cobnioodenue npaBui 6€30MacHON PabOThl B XUMUYECKOM KaOuHeTe (JlabopaTopu).

Coaepxxanue Kypca
Coaepsxkanue nponeaeBTHYECKOro Kypca
IIpenmer XuMHH M MeTO/bI €€ N3yUYeHHUS

[TpenMer xuMuu. 3HaYEHUE XUMUU B J)KU3HM COBPEMEHHOTI'O 4eOBeKa. Teaa U BelecTBa.
CaoiicTBa BemiecTB. [[pumMeHenre BeecTs Ha OCHOBE UX CBOMCTB.

@duznyeckue SABICHUS M XMUMHUYECKHE PeakiuM. BemecTsa, ydacTByrOLIME B PEAKLUU:
MCXO/IHbIE BEIIECTBA U MPOJIYKTHI peakuuu. [Ipu3Haku XuMu4yecKkux peakuuii: U3MEHEHUE 11BETa,
BBINA/ICHUE WIA PaCTBOPEHUE OCa/IKa, BBIACIICHUE I'a3a, BBIJCICHNE WIH NTOTJIOIEHUE TEIUIOTHI U
CBETa, MOSIBJICHHE 3aIaxa.

HaGnronenue u skcriepuMeHT B XUMUU. M3yueHue rmiaMenu cBeuu U CoUpTOBKH. ['unoTesa
u BeIBOJ. OdopmiieHne pe3ynbTaToB IKCIIEPUMEHTA.

JdeMoHCcTpanum.
° Kosmeknus cTexIssHHOW XUMHYECKOM MOCY/IbL.
° Konnexuus n3aenuii U3 allloMAHUS U €T0 CILJIaBOB.

[TomyueHue yrieKucioro ra3a M €ro B3aUMOJEHCTBUE C U3BECTKOBOM BOJIOM.
B3aumopeicTBue pacTBopa MUILEBON COABI C YKCYCHOM KHCIOTOM. B3aumonencTeue pacTBOpoB
MEJHOTO KyIIOpoca M HalllaTbIpHOTO cnupTa. [lomKkuranne mepeTsHOW HUTH.

JlabopaTopHbIii onbIT. V3ydeHne CTpOEHUS TIaMEHU CBEYH U CIIUPTOBKH.

IIpakTuyeckass padora. 3HAKOMCTBO ¢ JlabopaTopHbIM oOopyaoBaHueMm. IIpaBuia
TEXHUKU 0€30MaCHOCTH NpHU paboTe B KAOMHETE XUMUH.

CTpoeHne u arperaTHble COCTOSIHUS BellleCTB

Atombl. Monekynsl. bpoyHoBckoe nBmxenue. Jupdysus. OCHOBHBIE MOJOKEHHS
aTOMHO-MOJIEKYJIsipHOro yueHus. loubl. BemjectBa MOJEKyIspHOrO M HEMOJEKYJSPHOIO
CTPOEHHUS.

I'azer. XKungkoctu. TeEpaple BemiecTBa. B3ammHble nEepexoabl MEXIY arperaTHbIMU
COCTOSIHUSIMH BEIIECTBA: BO3rOHKA (CyOnumanus) u aecyOiauManusi, KOHJIEHCallus U UCIapeHue,
KpUCTAJIIIN3alUs U IUIaBJICHHE.

JleMoOHCTpaL M.

. Hud¢ys3us nepmanranara Kajaus B BOJE.

o CoOupanue mpubopa A NOJIY4YEHHs raza M IPOBEpKA €ro Ha IepMETHYHOCTb.
Bo3ronka «cyxoro sipaa», 1oga Wiv HaQTaauHa.

o Habmionenne 3a OpOYHOBCKHMM JIBKEHMEM (JIBUXKEHHWE YacTHIl TYUIM B BOJE).
Juddy3ns KOMIIOHEHTOB J1€30/I0paHTa B BO3/1yXeE.

. Huddys3us nepmManranara Kajaus B BOJIE.

o ArperaTHble COCTOSIHUS BOIBI.

CMmecH BelecTB, HX COCTAB
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YucTele BemmecTBa U cMeCH. | OMOTeHHbIE U reTeporeHHbie cmecu. ['a3o000pasHblie, KUIKHUEe
U TBEPABIC CMECH.

Bo3nyx — mpuponnas razoBas cmech. CoctaB Bo3ayxa. OObEMHas 101 KOMIIOHEHTA
rasoBoi cMecu. Pac4yéTel ¢ MCIIOIb30BAaHUEM ITOHATHSA «OOBEMHAS 1011 KOMIIOHEHTA CMECH ).

[lonsiTHE O KOHLEHTpalMu pacTBopa. MaccoBasi J10Jis1 PacTBOPEHHOIO BEIIECTBA Kak
OTHOILIEHHE MAaCChl paCTBOPEHHOTO BEIHIECTBA K Macce pacTBopa. Pacu€rel ¢ MCMONIb30BaHHUEM
MIOHATHS «MAacCOBasi 10J11 paCTBOPEHHOTO BEIIECTBAY.

[TonsiTHE O TEXHUYECKOM OOpasie, 00 OCHOBHOM KOMIIOHEHTE M O mpumecH. MaccoBas
JI0J1s1 TpUMecH. Pacy€Thl ¢ MCIIOJIb30BaHUEM MOHATHUS «MACcCOBast J0JIsI IPUMECEH.

JleMOHCTpALHM.

. Paznuunble 00pa3iel MpaMopa.

J Kounexnust MUHepanoB ¥ FOPHBIX HOPO/.

J Kounexmust ObITOBBIX, KOHIUTEPCKUX U MEJUIIMHCKUX CMECEH.

o BuneopparmMeHT 1o oOHapyXkeHMIO OOBEMHONW JOJIM KHUCIOpOJa B BO3JYXE.
BuneodparmeHTs! u criaiiibl: MpaMOpHBIE apTe(aKThI.

o BuneodparmeHTsl u cnaiiipl: U31enus U3 BEIeCTB 0COO0N YUCTOTHI.

o O dext Tunpans A1 KOUIOUIHBIX paCTBOPOB U I'a30BbIX B3BECEH.

o OOpa3ipl MEAMLUMHCKUX M IHUIIEBBIX PAacTBOPOB C YKa3aHUEM MAacCOBOW [OJIH
KOMIIOHEHTA.

IIpakTnyeckas padora.
[IpuroroBnenue pacTBopa ¢ 3alaHHOI MacCOBOH J10JIel PaCTBOPEHHOTO BEIIECTBA.

dusnyeckue siBJIeHUS] B XUMHHU
Pasnenenne cmeceii Ha OCHOBE pa3iIWyMil (U3MYECKHUX CBOMCTB HMX KOMIIOHEHTOB.
OtcrauBanue u aekantauus. Llentpudyruposanue.
QunpTpoBaHre U QUIBTPAT. YCTaHOBKA i1 (QMIBTPOBAHUS M TpaBHia pabOTHl C HEM.
beiToBble GuibTphI U1 Boabl. Ancop6uust. [IpotuBoras.
JuctunnupoBanHas Bojga u e€ mnonydeHue. lleperonka HedTu. PextudukannoHHble
KOJIOHHBI. He(Tenpo1yKThI.

JdemoHCcTpaumu.

o Paznenenue cMecu MOPOLIKOB XkeJe3a U Cepbl.

o OTcrauBaHue U I€KaHTAIMs U3BECTKOBOI'O MOJIOKA MJIM B3BECH MeJia B BOJIE.

o Paznenenne BOJHONW cMecH pacTUTENBHOTO Macia C IOMOIIBIO JIEIUTEIbHOM
BOPOHKH.

. LlenTpudyruponanue (BuaeoPparMeHr).

o Komnexknust cnaioB: OBITOBbIE M NPOMBIIIJIEHHbIE MPUOOPHl, B KOTOPBIX
OpUMeHseTCs HeHTPUPYTUpOBaHUE.

. VYcranoBka s GuiibTpoBaHus U e€ padoTa.

° Komnnekiust ObITOBBIX (UIBTPOB.

o AncopOmus KyKypy3HbIMH TTaJIOYKaMH MTaPOB MaXy4YHX BEIIECTB.

. Komneknus noBs30K U pecnupaTropoB.

. VYcTaHoBKa A1 IEPETOHKHU KUAKOCTEN U e€ paboTa (MoIy4eHHe TUCTHUILTUPOBAHHOM
BOJIbI).

o Buneodparment «Pexktudukanmontas KojJoHHa HedTenepepadbaThIBAOLIETO 3aBOAA

U cxeMa e€ yCTpOMCTBay.
o Komnexuust «HedTs 11 HehTEnpOIyKTHI».
JlabopaTopHBIii ONBIT.
@drnoTanus cepsl U3 CMECU C PEYHBIM TIECKOM.
IIpakT4yeckune padoThI.
. BeIpamyBanue KpuCTawuioB COMH.
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. OuncTKa MOBApEHHOM COJU

Cocras BemecTB. XUMHYeCKHe 3HAKH M (POPMYJIbI

[Tonoxxenue snemeHTOoB-HeMeTawuioB B Ilepuonnueckor cucreme [[. WM. Menpaeneena.
bnaropoansie rassl. Amuiotponus kuciopoaa. CpaBHEHHE CBOMCTB IIPOCTBIX BELECTB METAJIIOB
U HEMETAaJUIOB.

[TpencraButenu HemetauioB. Pochop u ero amnorponHsle Momudukanuu. CpaBHEHHE
cBOHMCTB Oemoro m kpacHoro ¢ocdopoB. O6nactu ux npumeHenus. Cepa um obnactu eé
OpUMEHEHHS. YTJEepoJ, €ro aIoTpOonHble MoAudukanuu (anmasz, rpadur, QyiepeHsl), HX
CBOIICTBa U MpUMeHEeHHE. A30T, €ro CBOICTBa U IPUMEHEHHUE.

JemMoHCTpaumu.

o Konnekuust MeTaioB U CILJIaBOB.

. Komneknusa «4yryH u ctaiby.

Konnekuus nznenuii u3 aJroMUHUS U €TO CIIJIABOB.

Konnekuus nznenuit us onosa.

Konnekuust HeMeTanaoB — MPOCTHIX BELIECTB.

Konnexkuust «AKTUBUPOBAHHBIN YToyib U 00JACTH €0 IPUMEHEHUSD.
Buneodparmentst u crnaiiapl «MeTabl ¥ CIUIaBbl B HCTOPUH YEIIOBEUECTBAY.
Buneodparmentst u crnaiiapl «Xya0KeCTBEHHBIC U3ACIHS U3 YyT'yHa U CTaJIH».
BuneodparmenTs! 1 crnaiipl «30J10TO — MaTepual I0BEJIHPOB U MUPOBBIE IEHBT M.

o Buneodparment «llasuue». Buneopparment mwnu cnaiin «Kuciopoa — BeIecTBO
TOpEeHUS U IbIXaHus». BuneopparMeHThl U cnailibl «AJIOTPONHS YIIIepoaa.

o [Tomryuenue 6enoro pochopa u U3yueHUe ero CBOMCTB.

. Mogenu KpUCTATHYECKUX PeMIETOK aiMas3a u rpadura.

o ['openue cepsl u Gocdopa.

JlabopaTopHbIe ONBITHI.

o O3HakoMIIEHHE ¢ KOJUIEKLINEH METAJIJIOB U CIIJIABOB.

o O3HakoMJIEHHE C KOJUIEKLIUEH HEMETAILIOB.

Cio:xxHbIE BelecTBa

BasleHTHOCTP Kak CBOWCTBO aTOMOB OJIHOTO XMMHMYECKOTO 3JIEMEHTA COCIUHATHCS CO
CTPOTO OIpPENEIEHHBIM YHUCIOM AaTOMOB JPYrOro XHMHYECKOTO 3JIEMEHTA. OJIEMEHTHl C
IOCTOSIHHOM M TepeMeHHOW BalleHTHOCThIO0. CTpykTypHble (opMyinbl. BwiBox ¢dopmysbt
COEIMHEHUS 10 BaJieHTHOCTH. OnpeieleHne BaJIeHTHOCTH XUMHUYECKOT0 JIEMEHTa 1o (popmysie
BeniecTBa. COCTaBICHUE Ha3BaHUN COEIMHEHUH, COCTOSIIMX U3 JBYX XUMHUYECKHX JJIEMEHTOB,
10 BaJICHTHOCTH.

CocraBneHne Ha3BaHUMl OKCHAOB.  OKCHIBI MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIPHOTO
ctpoenus. Poib okcunos B npupoze. Kucnorusie noxau. [lapaukoBsiii s dexr.

[TpencraButenu okcunaoB. Bona, yrmekucnelii ras, oxcun yriepoaa(ll) (yrapsiii ras),
okcua cepbl(IV) (cepuuctsiii ra3), okcua kpeMuus(IV), ux cBoiicTBa u mpuMeHEHHE.

Kucnotsl, ux cocraB u kiaccupukanus. Kuciorsl opraHMuecKue M HEOpraHUYECKHE.
Wnaukatopel. Tabmuma pactBopumoctu. ConsiHast M cepHas KHCIOTBI, HMX CBOMCTBa U
IIPUMEHEHUE.

OcHoOBaHHs, WX COCTaB M Has3BaHWiA. [wuupokcorpynma. OCHOBaHHS pPacTBOPHUMBIE
(ménoun) W HepacTBOpHMble. M3MeHeHHe OKpacKd WHAMKATOPOB B MIENOYHOH cpele.
I'mapokcuibl HATpUs, KaJIAs U KaJIbLMs, X CBOWCTBA U IPUMEHEHHE.

Counn, ux coctaB U Ha3BaHUsA. PacTBOpUMOCTH cojieil B Boje. XJIOpua HATpHs U KapOoHAT
KQJIBLIMSI, UX CBOMCTBA U IPUMEHEHNE.
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KJ'IaCCI/I(bI/IKaI_[I/IH HCOPTaHNMYCCKUX BCUICCTB. HpOCTI:Ie BE€IICCTBA: METAJIJIBI 1 HEMCETAJJIbI.
CrnoXHEIS BC€IICCTBA: OKCHUAbI, OCHOBAaHHA, KUCJIOTHbI, COJIH.

JemMoHCTpaumu.

° Konnexiys okcHaoB.

° Komnnexius Kucior.

) Konnexuust ocHoBaHUH.

Konnexuus cosei.
l"amenue n3BecTu. Bo3roHka «Cyxoro jabaa».
M3meHeHnne OKpacKy HHIMKATOPOB B IIEJIIOYHONW U KMCIIOTHOM Cpelax.
[TpaBuiio pa30aBiaeHMs CEPHONU KUCIOTHI.
. OOyriMBaHue OpraHMYECKHX BEUIECTB M MaTepUaioB cepHOW kucioTod. Tabnuma
PacTBOPUMOCTH OCHOBAHHM, KUCIIOT U COJIEN B BOJE.
JlaGopaTopHbIe ONbITHI.

. [IponyckaHue BbIIBIXaEMOTO BO3IyXa YEPE3 U3BECTKOBYIO BOY.
o UccnenoBanue pacTBOPOB KUCIOT MHAUKATOPAMHU.
o HccnenoBanue pacTBOPOB LIENOYEH WHIUKATOPAMHU.
Coaep:xanue 0083aTeILHOI0 Kypca
8 kaace

HavanbHble NOHATHSA U 3aKOHBI XUMHUM
Tena u BemecTBa. CBoOICTBa BEIIECTB. JTAJOHHbIE (PU3UUYECKHUE CBOMCTBA BELIECTB.
Martepuansl 1 MaTepuanoBereHue. Poiib XUMUM B ®KU3HU COBpEMEHHOTro ol1miecTBa. OTHOIIEHHE
o0rmIecTBa K XUMHUH: XeMopmIus 1 xeMo(hoOusi.

Metonsl u3yuenuss xumuu. HabOmonenue. DxcnepumeHT MoaenupoBanue. Mognenu
MaTepuaibHble U 3HAKOBBIE UM CUMBOJIbHBIE.

I'azpl. XKugkoctu. TBEpapie BemiecTBa. BzanmHble nepexoAbl MEXAy arperarHbIMU
COCTOSIHUSIMH BEIIIECTBA: BO3TOHKA (CyOimManusi) U aecyOonuManusi, KOHISHCAlUs U UCIapeHne,
KPUCTAJUIN3aLUs U [IJIaBJICHUE.

®usnueckue sABiIeHUA. UUCThIE BEIIECTBA U CMECH. | OMOTE€HHBIE U T'€TEPOrCHHBIE CMECH.
Cwmecu razoobpasHele, >xuakue U TBEpHAbIe. CrocoObl pa3feneHus cCMecel: NMEeperoHka, Wiu
JUCTWIUISALMS,  OTCTauBaHue,  (UIBTPOBAaHUE,  KPUCTAIIM3alUs  WJIM  BBIIApUBaHHE.
Xpomarorpadus. [IpumeHneHne 3Tx cnoco0oB B 1a00paTOPHOI MpakTHKeE, HA POU3BOJICTBE U B
OBITY.

XVWMHYECKHE DJIEMEHTBl. ATOMBI M MOJEKyabl. lIpocTele M CilOXKHBIE BEIIECTBA.
AmoTponust Ha npuMepe Kuciopoaa. OCHOBHbBIE MOJIOKEHNS aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
Honsl. BemecTa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS.

3Haku (CHMBOJIBI) XHUMHYECKUX OdyeMeHToB. HMudbopmarus, KOTOpyH HECyT 3HaKH
XUMHYECKHX DJIEMEHTOB. OTHMOJIOTHSI Ha3BaHMM HEKOTOPBIX XMMHUYECKHUX DJJIEMEHTOB.
[Tepuoaunueckas tabnuua xumudeckux aneMmeHToB J[. M. MeHaeneeBa: KOpOTKONEPUOIHBIN U
JUIMHHOTIEPUOIHBINA BapuaHThl. [lepruonsl u rpynmnsl. ['1aBHas u nobouHas HOATPyNIbl WK A- U
b-rpynnsl. OTHOCUTENBHAS aTOMHAs Macca.

Xumnueckue (opmynsl. Muaekcsl u kodpduuueHTsl. OTHOCUTENbHAsT MOJIEKYJIsIpHAs
Macca. MaccoBasi 1oJsl XUMHYECKOT0 3JIEMEHTa B coequHeHuu. MHpopmaius, KOTOpyto HeCyT
XUMHYECKHE (HOPMYIIBI.

BanentHocts. CTpykTypHBIE (GOpMYIbl. XUMHUYECKHE DJIEMEHTHI C TOCTOSHHOM U
MEPEMEHHOI BaJIEeHTHOCTHbIO. BBIBOJ (opMylnbl coeuHeHHs] MO BajeHTHOCTH. OmpezeneHue
BAJIEHTHOCTH XHMMHYECKOro 3jeMeHTa 1o ¢opmyie BemecTBa. CocTaBieHHe Ha3BaHUN
COCIMHEHUHN, COCTOSIIIMX U3 JBYX XHMMHMUYECKHUX OJJIEMEHTOB, IO BAJEHTHOCTH. 3aKOH
IIOCTOSTHCTBA COCTaBa BEIIECTB.
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XuMH4YecKue peakuuu. PeareHTsl U mpoayKThl peakiuu. [I[pu3Haku XUuMHUECKUX PEaKIni.
VYcnoBusg wMX TpoTeKaHUs U OpekpauieHus. Peakuuu ropeHus. OK30T€pMHUYECKHE U
SHIOTEPMHUYECKHUE PEAKIUU.

3aKOH COXpaHEHMsI MACChl BELECTB. XUMHUUECKHE ypaBHEHUsA. COCTaBIEeHUE XUMUYECKUX
ypaBHeHu. HbopManus, KOTOpyro HECET XUMUYECKOE ypaBHEHHE.

Knaccugukanuss XMMHYECKHX PEAKIU [0 COCTaBy M YHUCIY PEareHTOB M IMPOAYKTOB.
Tunbel XUMUYecKUX peakuuid. Peakiuu coenuHeHUs, pa3lokKeHHs, 3aMelleHus U oOMeHa.
KaranusaTopsl u kaTanus.

JdemMoHcTpaumu.

BOPOHKH.
[

Koiexmust MaTepualioB U U3AETUI U3 HUX.

Mogpenu, UCIIONIb3yeMble Ha YpOoKax (pu3uku, OMOIOTUU U reorpadum.

OO6BEMHBIE U IAPOCTEPKHEBBIE MOJIETH HEKOTOPHIX XUMUYECKUX BEIIECTB.

Mopenu KpUCTAIIINYECKUX PEIIETOK.

Cobupanue npudopa A MOJIy4eHHs raza v poBepKa ero Ha FrepMeTUYHOCTb.
Bosronka cyxoro ibja, 1oAa Win HaQTaauHa.

ArperaTHble COCTOSIHUS BOJIbI.

Paznenenne AByX HECMELIMBAIOIIMXCS HKHUJIKOCTEH C IOMOIIBIO JEIUTEIbHON

Huctumnsrop u ero padora.

YcranoBka a1 puiabTpoBaHus U €€ paboTa.

VYcTraHoBKa /1715 BelIapuBaHus U e€ padora.

Kounexuust 6bITOBBIX IPUOOPOB A1 PUIBTPOBAHUS BO3AYXA.

Paznenenne  kpacsiiero BemecTBa QuiomMactepa € IOMOLIBIO  OyMa)kKHOM

xpomarorpadumu.

Moenu aruIoTPOIHBIX MOAM(DHUKAINN YIiIepoaa U Cephl.

ITomy4yenue o30Ha.

Hoprpetst 1. 5. Bepriennyca u JI. . Menneneesa.

KopoTkoneproasslii U JUIMHHONEPUOAHBIN BapuaHThl llepnonnueckoit cucremsr /1.

. MeunneneeBa

KoHncTpyrpoBanue mapocTepKHEBBIX MOJIENEeH MOJIEKYI.

Amnmnapar Kunna.

Pa3znoxxenune GuxpoMara aMMOHUS.

I'openue cepsl 1 MarHUEBOH JICHTBI.

[Toptpetsr M. B. JlomonocoBa u A. JI. JIaByasbe.

OnpIThI, HIUTFOCTPUPYIOLINE 3aKOH COXPAHEHHUS MACCHI BEILIECTB.

['openue ¢docdopa, pacTBopeHue MpOAYKTAa TOPEHHS B BOAE M HCCIIEAOBaHHE

IMMOJIYYCHHOI'O PacTBOpaA JTAKMYCOM.

B3anmoneiicTBre COMIHOM KUCIOTHI C IIMHKOM.
[Tomyuenue runpoxcuaa meau(ll) u ero paznoxeHnue mpu HarpeBaHUU.

JlabopaTopHble ONBITHI.

1. O3HaKoMJIEHHE C KOJUIEKIIUEH 1a00paTOpHOM MOCYIbI.

2. IIpoBepka mpubopa AJis MOTyYeHHUs Ta30B Ha TEPMETHUYHOCTb.

3. O3HaKoMJIEHHE C MUHEpalaMH, 00pa3ylOIUMH IPAHUT.

4. IIpuroToBiieHUE TETEPOTCHHON CMECH TTOPOIIKOB CEPHI U KEIE3a U UX pa3esiCHUE.

5. B3aumopelicTBuE pacTBOpPOB XJIOPUIOB M HOAUAOB KalMs C PAcCTBOPOM HUTparTa

cepedpa.

6. [lonyuenue runpokcuaa meau(ll) u ero B3aumoieiicTBuE ¢ CEpHON KUCIOTOM.
7. BzaumopencTBie pacTBOpa COAbl C KUCIOTOM.
8. [IpoBepka 3aKkOHA COXPAHEHMSI MACChl BEUIECTB HA MPUMEPE B3aUMOJEHCTBUS IETOUYH U

KHCJIIOTHI.
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9. ITpoBepka 3aKOHA COXpPAHEHHS MACChI BEIIECTB HA IPUMEPE B3aUMOACHCTBUS MIETOUYH U
comu xene3a (I11).

10. Pa3noxeHne nmepokcuia BoI0opojia ¢ moMoIisio okcuaa mapranma (IV). 11.3amemnienue
JKEJIe30M MU B MEHOM KYIOpOCE.

IIpakTnyeckne padoTbl.

1. 3rakoMcTBO ¢ JlabopaTopHBIM OOopyaoBaHueM. [IpaBuia TeXHUKU OE30MACHOCTH TMPH
pabote B kabuHeTe XuMun. HekoTtopsie BUIbI padoT.

2. Ananu3 noussl (aHanor paboTsl «O4KCTKA TOBAPEHHOW COJIH).

Ba:xuHeiimue npeacraBuTe/ M Heopranmyeckux pemecrs. KojimuecTrBeHHbIe
OTHOUIIEHUS] B XUMHUH
CocraB Bo3ayxa. [Tonstre 06 00beMHOI f01€e () KOMIIOHEHTA IPUPOIHON Ta30BOM
cMmecH — Bo3ayxa. Pacuer oObemMa KOMIIOHEHTA ra30BOM CMECH 110 €ro 00beMHOMU J0JIe U
Hao000pOT.

Kucnopon. O3o0mn. [Tonyuenue kucnopona. CoObupaHnue U pacro3HaBaHue KUCIOPOA.
XUMHYECKUE CBOMCTBA KMCIOPO/Ia: B3aUMOACHCTBIE C METAINIAMU, HEMETAJIJIAMHU U CIIOKHBIMHU
BewectBamu. [Ipumenenne kucnopoaa. KpyroBopot kuciaoponaa B nmpupoe.

Oxkcuppl. O0pa3oBaHre HaA3BaHUN OKCHIOB 10 UX Gopmynam. CocraBieHue Gopmyi
OKCHJIOB 10 MX Ha3BaHUsAM. [IpencraBuTeny OKCUAOB: BOJIa U YIIEKUCIbIN ra3, HerameéHas
W3BECTb.

Bonopoa B npupoze. Pusnyeckrue 1 XMMUYECKHUE CBOMCTBA BOJIOPOJA, €r0 MOJIYYEHHUE U
MpUMEHEHHE.

Kucnotsl, ux coctaB u ux kiaccuduxamnus. Muaukaropsl. Tabnuia pacTBOPUMOCTH.
ConsiHas U cepHasi KUCJIOThI, UX CBOMCTBA U IPUMEHECHHE.

Conu, ux coctaB U Ha3BaHus. PacTBopumocTs coseil B Boje. [IpeacraBurenu comnei:
XJIOpU HATpusl, KapOoHaT HaTpus, pocdar Kaapuus.

[TocTostnHas ABoranpo. Konmnuectso Bemectsa. Monb. Monsipaas macca. KpatHsie
€IMHUIIBI U3MEPEHUS KOJTMYECTBA BEIIECTBA — MIIJIUMOJIb U KUJIOMOJIb, MIJITUMOJISIPHAS U
KHJIOMOJISIPHAsI MacChl BEILIECTBA.

Pacuets! ¢ uCTIOIB30BaHNEM TTOHITHI «KOJTUYECTBO BEIIECTBA», «MOJISIPHAS Macca,
«IOCTOSIHHAsE ABOTagpo».

3akoH ABoranpo. MomisipHblii 00beM ra3000pa3HbIX BemecTB. OTHOCUTEIbHAS TIIIOTHOCTh
OJIHOTO Ta3a Mo APyromy.

KpatHbie e TMHUITBI U3MEPEHUS — MUJUTUMOJISIPHBIN U KUJIOMOJISIPHBIA 00beMBbI
ra3000pa3HbIX BEIIECTB.

Pacuets! ¢ uconp30BaHNEM TOHATHI «KOJUYECTBO BEIIECTBA», «MOJISIPHASI Maccay,
«MOJISIPHBIN 00bEM Ta30By, «IIOCTOSTHHAs ABOTaIPO».

Pacuets! ¢ UCTIOIB30BaHUEM TOHITHI «KOJTUYECTBO BEIIECTBAY, «MOJIIPHAS MAcCay,
«MOJISIPHBIN 00bEM Ta30B», «IUCIO ABOTAAPOY.

I'uapocdepa. KpyroBopoT Bojabl B ipupojie. Pu3ndeckne U XUMUYECKUE CBOMCTBA BOJIBI:
B3aUMO/ICHCTBUE C OKCUAAMH.

OcHOBaHUs, UX COCTaB. PacTBOpUMOCTh OCHOBaHUM B BOJIE. I3MEHEHNE OKpacKu
WHJUKATOPOB B 11IeNI0YHOM cpene. [IpeacTaBuTenu menoden: rTuapoKCUAbl HATPUs, Kaaus U
KaJIBITHSI.

PacTBOopuTens u pactBopénnoe BemectBo. PactBopsel. PactBopenue. I'naparel. MaccoBast
JIOJISI pAaCTBOPEHHOTO BEIIECTBA. PacyeTsl, CBSI3aHHBIE C HCTIOI30BAaHUEM TTOHITHS «MacCOBast
JI0JISI PACTBOPEHHOTO BELIECTBAY.

JdemMoHCcTpaumu.
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o Omnpenenenue cofepkaHusl KUCIOPOIa B BO3IyXeE.

o [TonydyeHne KuCIopoia pa3aoKeHHEM IIepMaHraHaTa KaJius U IepOKCHIa BOJIOPOIa.
o CoOupaHue METOIOM BBITECHEHHSI BO3TyXa U BO/IBI.

Pacrnio3HaBanue kuciopoa.

o ['openne mMaruawsi, xeesa, yris, cepsl U pocdopa B KUCIOPOJE.
. Koymneknusa okcuaos

o [Tomryuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/IA.

. I'openue Bogopona.

. B3aumopeiictBue Bogopoaa ¢ okcuaoM meau (11).

. Konneknust MUHEpaTbHBIX KACIOT.

o [TpaBuiio paz0aBieHUs CEpOil KHUCIOTHI.

) Komnnexuus comei.

o Tabnuia pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJIE.
o HekoTopsie MeTaljIbl, HEMETAJUIBI M COEAMHEHUS KOJIMYECTBOM BEIECTBA B 1 MOJIb.
o Monenb MOISIpHOTO 00beMa ra3000pa3HbIX BEIECTB.

o Konnekuust ocHoBaHUM

JlabopaTopHble ONBITHI.

12. TlomyTHEHHE U3BECTKOBOM BOJIBI MPU MPONYCKAHUH YTIIEKUCIIOrO Tasa.

13. TTony4yeHue BOOPO/Ia B3aUMOICHCTBUEM IIUHKA U COISTHOM KUCIIOTHI.

14. Pacio3HaBaHue KUCIOT UHAUKATOPAMHU.

15. 3mMeHeHue OKpacKy HHIUKATOPOB B IIEIIOYHON CpeJIe.

16. O3nHakomiieHHE C TpenaparaMu JIOMAIIHEH WJIM IIKOJbHOW alTEeYKu — PacTBOpPaMHU
IIEPOKCHUA BOJOPO/Ia, CHUPTOBOM HACTOMKH MOJA U HAILATBIPHOI'O CIIUPTA.

IpakTnyeckne padoTbl.

3. [lonyuyenue, coOupanue u pacro3HaBaHUE KUCIOPOIa.

4. ITonyuenue, coOMpanue 1 pacrio3HaBaHUE BOJOPO/IA.

5. [IpuroroBnenue pacTBOPOB COJIEH € UX 3aJJaHHON MacCOBOM JIOJICH.

OCHOBHBbIE KJIACChI HEOPraHUYECKHUX COeIMHEHM i

O6o6menne cBeneHuit 00 oOKcuaax, WX Kilaccu(uKanuy, Ha3BaHUSX M CBOWCTBaX.
Cnoco0bI TOTy4eHUsT OKCUIOB

OcHoBanusl, UX KiaccuuKkanus, Ha3BaHUA W CBOWCTBA. B3anMopelicTBHE C KUCIOTaMH,
KHCJIIOTHBIMH OKCHJaMU U COJIAMH. Pa3nokeHne HepacTBOPUMBIX OcHoBaHUM. CrocoObl
MOJIYYEHUS] OCHOBAHMIA.

Kucnotel, ux kmaccupukanuss u HazBaHusa. OOIMEe XUMHUYECKHE CBOWCTBA KHUCIOT.
B3aumoneiicTBue KHUCIOT C MeTalslaMu. OJEKTPOXUMUYECKUN psJl HaNpsHKEHUN METasuloB.
B3auMopeiicTBue KUCIOT C OKCHJAMU METAJIoB. B3auMozeiicTBue KUCIOT C OCHOBaHUSIMU —
peakuus HeWTpanuzauuu. B3aumoneiictBue kucior ¢ consamu. [lonydeHue O0ecKUCIOPOIHBIX U
KHCIJIOPOJCOACPHKAIINX KUCIOT.

Conu, ux knaccupuKkamuss ¢ CBOWCTBA. B3ammoneicTBue colell ¢ MeTaulaMu,
0COOCHHOCTH TUX peakuuid. BzanmopeiicTBue coneit ¢ CONsIMH.

['eneTnueckue psAapl MeTauia M HemeTaula. |'eHeTuyeckas CBA3b MEXIY Kiaccamu
HEOPraHWYECKUX BELIECTB.

JlaGopaTopHble ONBITHI.

17. BzaumopeiicTBuEe OKCUIA KadblUs C BOJOM.

18. [TomyTHEHUE U3BECTKOBOM BO/IBI.

19. Peakiust HeHTpain3anuu.

20. [Momyuenue runpoxcuaa meau (I11) u ero B3anmoelicTBHE ¢ KUCIOTOM.

21. Paznoxxenue runpokcuaa menu (II) npu HarpeBanum.

22. B3aumMoaencTBIe KUCIOT ¢ METAJUIaMH.
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23. B3aumMogenicTBrE KHUCIOT C COJISIMH.

24. O3HaKOMJICHUE C KOJUJIEKIIMEH coeil.

25. BzaumopaeiictBue cynbdara meau (II) ¢ xemne3om.

26. BzaumoeiicTBre coJieil ¢ COJISIMMU.

27. I'eneTnyeckasl CBA3b Ha MPUMEPE COCTUHEHUN MEIH.

IIpakTuyeckune padoTsl

6. Penienne skcriepuMeHTaIbHBIX 3a7a4.

Mepuoauyeckuii 3axkoH u Ilepuoanyeckas cucremMa xumMmu4yeckux djiemenTos JI.U.
MenpeJieeBa 4 CTPOCHHE aTOMAa

EcTecTBeHHbBIE ceMeCTBA XMMHUUYECKHX JJIEMEHTOB: IICJIOYHBIE U IIEI0YHO3EMEJIbHbIC
MeTaJlIbl, TaJIOTeHbI, UHEPTHBIC (OJaropoanbie) raspl. AMdoTrepHOCTh. AM(POTEPHBIE OKCHJIBI U
ruapokcuabl. KoMIIEKCHBIE COMN.

Otkpeitne  JI. WM. MenneneeBbim Ilepuoguueckoro 3akoHa MW CO3JaHHE WM
[leproanueckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

ATombl Kak ¢opMa CYIIECTBOBAHUS XHMHUYECKHX 3JIeMeHTOB. OCHOBHBIE CBEICHHUS O
CTPOCHUHM aTOMOB. JloKa3zaTenbCTBa CIOXHOCTH CTpoeHHs aToMoB. OmbiTel Pesepdopuna.
[InaneTapHast MOJieb CTPOEHHUS aTOMA.

CoctaB aTOMHBIX SiZIEp: MPOTOHBI, HEUTpPOHBI. (OTHOCUTENBbHAS aTOMHash Macca.
B3auMocCBA3b NOHATUH «IIPOTOHY», KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAsI Maccay.

Mukpomup. OnekTpoHbl. CTpO€HHE JIIEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKHX
snemeHTOB NeNe 1-20. [ToHsiTHE O 3aBEPIIEHHOM 3JI€KTPOHHOM YPOBHE.

N3otonbl. dusnueckuii cmbica cumBoiuku llepuoanueckoit cucrembl. CoBpeMeHHas
dopmynupoBka Ilepumogudeckoro 3akoHa. V3MeHeHUs CBOMCTB JJIEMEHTOB B MEpHUOAAX H
rpyIax, Kak GyHKIUS CTPOCHHS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuka »3JIEMEHTAa-MeTajlla M DJJIEMEHTa-HeMeTalllla IO MX [OJOXKEHUIO B
Ilepnonnueckoi cucreMe xuMuyeckux aiemMeHToB /. 1. Menneneesa.

JdeMoHcTpanmnu.

. Pazimunbie (hopMBI TAOIHIT TEPHOUICCKON CUCTEMEI.

. MopenupoBanue noctpoenus [lepuoanueckoit cucremst 1. . Meneneesa.
o Mopnenu aToOMOB XUMHUYECKUX JIEMEHTOB.

. Monenu aToMOB 3JIeMEHTOB 1—3-T0 Iepro/IoB

JlabopaTopHble ONBITHI.
28. Ilonyyenune aMm(pOTEpPHOTrO THIPOKCHIA M UCCTIEIOBAHUE €TO CBOMCTB.

XumMnueckas cBsizb. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIHT

Honnast xumuueckast cBs3b. MoOHBI, oOpa3oBaHHbIE aTOMaMH METaVIOB M HEMETAJIOB.
CxeMbl 00pa30BaHUsS MOHHOW CBSI3U JUIsl OMHApHBIX coequHEHHH. MOHHBIE KpHUCTalIndecKue
pemeéTku U (PU3MYECKre CBOMCTBA BEIIECTB C 3TUM TUIOM peméTok. [loHsTHe 0 GopMynbHOM
€JIMHHUIIE BEILECTBA.

KoBasieHTHast xumMu4eckasi CBsi3b. JJIEKTPOHHBIE U CTPYKTypHBIC Qopmyrnbl. [lonsarue o
BajieHTHOCTH. KoBajieHTHass HemomsipHas cBs3b. Cxembl 00pa3oBaHMs KOBAJCHTHOW CBSI3W TS
OMHAPHBIX COCNUHEHHU. MOJEKYISIpHbIE U aTOMHBIC KPUCTAUTMYECKUE PEIIETKH, U CBOMCTBA
BEILIECTB C 3TUM TUIIOM PEMIETOK.

DIIEKTPOOTPULIATENBHOCTb. Psin  snekTpooTpunarensHocTd. KoBasleHTHas mosisipHas
XuMH4eckast cBs3b. Jumons. CxeMbl 00pa30oBaHMs KOBAJIIEHTHOW MOSIPHOM CBSI3U 11 OMHAPHBIX
COeTMHEHUN. MOJEKYJISIpHBIE U aTOMHBIE KPUCTAJUIMYECKHE PEHIETKH, U CBOMCTBA BELIECTB C
JTUM THUIIOM PEIIETOK.

Meramueckass XHMHYECKass CBSA3b M METAJUIMYECKAas KpPUCTAUIMYECKas pelETKaA.
CBoiicTBa BEUIECTB C ITUM THUIIOM pelI€ToK. EnuHas npupojia XMMUYECKUX CBS3EH.

Crenenb okucieHus. CpaBHEHUE CTEMEHW OKHUCIIEHUS W BaJeHTHOCTU. I[IpaBmiia pacuéra
CTEeTNeHe OKUCICHHS 110 PopMyTIaM XUMUYECKUX COSTUHEHUH.
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OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OmnpeneneHue CTENeHeW OKHUCIEHUs s
DJIIEMEHTOB, O0Opa3yIOIIMX BEIIECTBAa pa3HBIX KiaccoB. Peaknmuu WOHHOrO OOMEHa WU
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. OKUCIUTENh U BOCCTAaHOBHUTENb, OKUCICHHUE U
BoccTaHOBjieHUE. (CoOCTaBICHHE YPaBHEHUN OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
METOJIOM 3JIEKTPOHHOTO OaiaHca.

JemMoHCTpanmu.

° BuneodparmenTsr u cnaiapl «loHHAS XMUMUYECKast CBS3bY.
° Kommexmus BenecTs ¢ HOHHOM XMMHYECKOM CBSI3bIO.

° Mojenu HOHHBIX KPUCTAUTMYECKUX PEHIETOK.

Buneodparments! u cnaiinbl «KoBajgeHTHAs XUMUYECKAst CBSI3bY.
Konnekuust BelecTB MOJIEKYJISIPHOrO U aTOMHOT'O CTPOEHHSI.

Mopnenu MOJEKYJISPHBIX U @aTOMHBIX KPUCTAININYECKUX PELLIETOK.
BuneodparmenTs! u cnaiiapl «MeTamTndecKas XMMUIecKas CBSI3b.
Konnekuus «Metaibl U CIUIaBbI».

B3aumonelicTBue MHKA ¢ cepoi, COISTHONW KHCaIoTol, xnopuaom meau (1I).
['openne maruus.

B3aumoneiicTBre XJIOPHOM ¥ CEPOBOAOPOAHOM BOIBI.

JlaGopaTopHbIe ONBITHI.

29. H3zroToiieHHE MOJIEIH, WITIOCTPUPYIOIIEH CBOWCTBA METAJTMYECKOM CBS3H

9 kaace
IloBTOpEeHue u 00001IeHHE CBeIeHUIT 110 Kypcy 8-ro kiacca

bunapusie coequaenus. Okcuapl coneoOpasyromniie u Hecoieoopasyromme. [ uapoKcus:
OCHOBaHHUs, aM(oTepHbIe, KUCA0ThI. CpeHue, KUCIIbIe, OCHOBHBIE COJIU.

O06o00menne cBeICHUH 0 XUMUYECKHUX peakuusx. Kiaccudpuranus XuMHUUECKUX peaKIui
[0 Pa3IM4YHBIM OCHOBAaHMSM: COCTaBY W YHUCIY pearupyroumx U oOpa3yrolUXcs BELIECTB,
TEIIOBOMY  3(QeKTy, HalpaBlIeHUIO, HW3MEHEHHIO CTEICHEH OKUCIEHUS 3JEMEHTOB,
00pa3yIoLIMX pearupyroiye BelecTna, (haze, MCIoJIb30BaHUIO KaTaau3aTropa.

IlonsiTHE O CKOPOCTM XMMHYECKOM peakuuu. @DakToppl, BIMAKOIAE HAa CKOPOCTh
XUMHYECKMX PEaKLUMH: NPHUpOJa pPEarupyrolluX BEIIECTB, MX KOHIEHTpalMs, TEMIEparypa,
IUIOIA/1b CONPUKOCHOBEHMSI, HalIMuue Katanuzaropa. Karamus.

JleMoHCTpALUH.

o O3HakoMJIEHHE ¢ KOJUIEKLIUSIMU METAJIJIOB U HEMETAJLIOB.

o O3HakoMIIEHHE ¢ KOJUIEKLIUSAMU OKCUAOB, KUCIOT U COJIEH.

° 3aBUCHUMOCTbh CKOPOCTH XMMHUECKON pPEeaKIMK OT MPUPOIbl PEarupyIOIINX BEIIECTB.

° 3aBUCHUMOCTh CKOPOCTH XMMMYECKOH peakluu OT KOHILIEHTpalUM pPearupyroux
BEILIECTB.

o 3aBUCHUMOCTb CKOPOCTH XWUMHYECKOW pPEaKUUU OT IUIOIIAJU CONPHUKOCHOBEHMS
pearupyonux BemecTB («KUISAIUN CIoW»).

° 3aBUCHUMOCTh CKOPOCTHM XHWMHYECKOM pEaKIMH OT TeMIepaTyphl pearupyrommx
BEILIECTB.

JlaGopaTopHbie ONBITHI.

1. B3aumopeiicTBue aMMuaka 1 XJI0OpOBOJOPO/IA.

2. Peakuus HEUTpanu3amum.

3. HaGmoienue TemioBoro 3pQexra peakiuy HeuTpanu3aii.

4. BzaumoselicTBue cepHoil Kuciotsl ¢ okcuaom menu (11).

5. Pa3noxxeHue nepokcuaa BOIOPO/ia C MOMOIIBIO KaTanasbl KapTodens

6. 3aBUCHMOCTh CKOPOCTH XMMHUYECKOH PEaKIK OT MPUPOIb PEarupyIOINX BEIIECTB Ha
pUMepe B3auMOJICHCTBUS PacTBOPOB THOCYIb(aTa HATpUs U XJIopua 6apusi, THoCcyIbhaTa
HATPUS U COJITHOW KUCIIOTEHI.
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7. 3aBUCUMOCTh CKOPOCTH XMMUYECKOMN peakiM OT MPHUPOJIbI METAJIOB IIPU UX
B3aMMOJICHCTBHU C COJITHOM KMCIIOTOM.

8. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUH OT MPUPOIBI KUCIOT IPHU
B3aUMOJCHCTBUH UX C JKCIC30M.

9. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOUN pEaKIMK OT TeMIIEPaTyphl.

10.3aBUCHMOCTb CKOPOCTH XMMHUYECKON pEaKIIMU OT KOHLEHTPALIUH.

11. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEAKIUK OT IJIOLIAIA COTPUKOCHOBEHUS
pearupyromux BeuecTs.

12. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakIMu OT KaTajau3aTopa.

XuMH4YecKHe peakuiu B PaCTBOPAX 3JIEKTPOJINTOB

[TonsiTue 00 DJIEKTPOIMTHYECKON TUCCOIMAIIUU. OJICKTPOJUTHI W  HEIICKTPOJIUTHI.
MexaHu3Mm JUMcCOIMAIMN  DJIEKTPOJIUTOB C pPa3jU4HbBIM  XapakTepoM cBs3u. (CremneHpb
AJIEKTPOJIUTUYECKON Jucconraui. CUIIbHBIE B CIIa0bIe SJIEKTPOJIUTHI.

OCHOBHBIC TIOJIOKEHUSI TEOPHH DJICKTPOIUTHYECCKONW auccorumanuu. Kiaccupukanus
MOHOB U MX CBOMCTBA. KHCIIOTHI, OCHOBaHMS M COJHM KakK 3JEKTpoNHThl. X Kimaccudukamus u
JIHCCOIHAIS.

OO0mme XUMHUYECKHE CBOWCTBA  KHUCIOT: HW3MEHEHHE OKpPAacKH  HWHIUKATOPOB,
B3aUMOJICCTBHE C MeETaUIaMHM, OKCHJAAMH ¢ THUIPOKCHUIAMU METANIOB U  COJISIMHU.
MonekynspHble U HOHHBIE (TIOJHBIC U COKPAIIEHHBIC) YpaBHEHUS peakIuil. XUMUYECKUN CMBICT
COKpaIIEHHBIX YpaBHEHUI. YCIIOBUSI MPOTEKAHUS PEAKIIUN MEXAY IJIEKTPOJIUTAMU 10 KOHIIA.
Psim akTHBHOCTH METalIOB.

OOmue XMMHYECKHE CBOMCTBA IICIOYCH: B3aMMOJICHCTBUE C KHCJIOTaMH, OKCHIAMH
HeMeTauioB, cosiMu. OOmuMe XUMHYECKHE CBOWMCTBA  HEPACTBOPHUMBIX  OCHOBAHUM:
B3aUMOJICCTBUE C KUCTIOTAMH, PA3JIOKEHUE TIPU HarPeBaHUU.

OO01me XMMHUYECKUE CBOMCTBA CPEHUX COJICH: B3aMMOICHCTBHUE C KUCIOTaMHU, IIEJIOYaMH,
COJISIMM 1 MeTaiaMu. B3anMo1eiicTBHE KHUCIIBIX COJICH CO IIEIIOYaMH.

['uaponns, kak OOMEHHOE B3aMMOJICUCTBHE COJICH ¢ BOJOW. ['Mapoyiv3 conmu CHILHOTO
OCHOBaHUS U CJIa00W KUCIOTHL. ['Mapou3 coiu ciaboro OCHOBAHUS U CHUIBHOHM KUCIOTHL. [1Ikana
pH.

CBoiicTBa KHCIIOT, OCHOBAHHM, OKCHJOB M COJIEH B CBETE TEOPUU DIEKTPOJIUTUUYECKOU
JUCCOIMAIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

JdemoHcTpaumu.

. HcnibiTanue BEMECTB U UX PacTBOPOB HA 3JIEKTPONPOBOIHOCTh

. 3aBUCUMOCTB AJIEKTPONPOBOTHOCTH YKCYCHOU KUCIIOTHI OT KOHIIEHTPALUH.
. JIBUKEeHUE OKpaAlIEeHHBIX HOHOB B 3JIEKTPUUYECKOM I10JIE

o Ornpeznenenne xapakrepa cpeibl B pacTBOpax COJEH.

JlabopaTopHbIe ONBITHI.

13. luccounanus cinalObIX JIEKTPOIUTOB Ha IPUMEPE YKCYCHOW KHCIIOTHI.
14. I3MeHeHne OKpacKu UHAUKATOPOB B KMCIOTHOM Cpene.

15.Peaknust HEUTpaM3aluy PacTBOPA MENOYN PATUYHBIMUA KMUCIOTAMU.
16. [Nomyuenne ruapokcuaa menu(Il) u ero B3aumoaeNcTBIE € pa3IMUHBIMU KUCIOTAMHU.
17. B3aumopaelicTBUe CHIIbHBIX KUCIOT ¢ okcuaoMm menu(1l).

18-20. B3zaumopeicTBUE KHCIOT C METaJUIAMHU.

21. KayecTBeHHas peakiusi Ha KapOOHAT-HOH.

22. IlonyyeHue cTyiHd KPEMHUEBOM KUCIIOTHI.

23. KayecTBeHHas peakius Ha XJIOPH/I- WIH CyIb(aT-MOHbI

24. VI3zMeHeHne OKpacKy MHAUKATOPOB B LIEJIIOYHOM Cpeae.

25. BzaumMopencTBIe MEeNoUYen ¢ YIIIEKUCIIBIM Fa30M.

26. KayecTBeHHas peakiys Ha KAaTUOH aMMOHHS.

27. llonyuyenue ruapokcuaa meau(Il) u ero pasnoxenue.

28. B3aumopelicTBie KapOOHATOB C KUCIOTaMH.
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29. Ilonyuenue runporcuaa sxeneza(Ill).

30. B3aumoneiicTBue xene3a ¢ pactBopoM cynbdara meau(Il)

IIpakTnyeckune padoThl

1. CBolicTBa KUCIOT, OCHOBaHM, OKCUJIOB U COJIEH B CBETE TEOPUU AIIEKTPOIUTUUECKON
JUCCOLMALIMU U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI

HemeTauibl U MX cOeJUHEHHSA

CrpoeHue aToOMOB HEMETAUIOB U UX MojoxkeHue B Ilepmoamueckoin cucreme. Psn
NIEKTpOOTpHULAaTENbHOCTU. Kpucramnmueckue pemeérkd HEMETaJIOB — IIPOCTHIX BEILECTB.
Amnotponus u e€ npuuuHbl. Pu3nyeckue cBoicTBa HeMeTaoB. O01Me XMMHYECKHe CBONCTBA
HEMETAJIJIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

["ajorensl, cTpoeHHe MX aTOMOB MU MoJekyld. Puznyeckue U XUMHUYECKHE CBOMCTBA
raJIOr€HOB. 3AKOHOMEPHOCTU U3MEHEHUS! CBOWCTB T'aJIOT€HOB B 3aBUCUMOCTU OT UX IOJIOKEHUS
B Ilepuonuueckoii cucteme. HaxoxxaeHne rajgoreHoB B NpUPOJE U UX MONydYeHUe. 3HAUYCHUE U
IIPUMEHEHHE T'aJIOTEHOB.

['aoreHoBOJOPOJBl W COOTBETCTBYIOIME UM  KHUCIOTBI: IUIABUKOBAs, COJISIHAs,
OpomoBOJOpOIHasi, MOAOBOAOpOoAHas. ['amoreHuapl. KauecTBeHHBIE peakuMM Ha TaJOTe€HU-
uoHsl. [IpuMeHeHne coeAMHEHN raTloreHoB U UX OMOJIOTHYECKasi poJlb.

O6mas xapakrepuctuka 3yeMeHToB VI A — rpynnsl. Cepa B npupoje U €€ MOIy4YeHHUE.
AnnorponHbsle MOAM(UKALKMU cepbl M MX cBoiicTBa. XMMHUYECKHE CBOWCTBA cepbl M €€
IIPUMEHEHUE.

CepoBo10pOJI: CTPOEHHE MOJIEKYIbI, (PU3NYECKHE U XUMUYECKUE, IOJIyYeHUE U 3HaUCHHE.
CepoBogopoanas kuciora. Cynbdunsl u ux 3HadeHue. JIIoMHHODOPHI.

Oxcup cepbi(IV), cepuucras kucnora, cyabpursl. KauecTBeHHas peakuus Ha CyabQUT-
HOH.

Oxcun cepol(VI), cepnas kwucnora, cynbdarel. Kpucramiormapatsl. KauecTBeHHas
peakiys Ha cynb(ar-uoH.

CepHas KuCIOTa — CUIbHBIN 3nekTpoauT. CBolicTBa pa30aBiieHHON CEpHON KHCIIOTHI, KaK
TUIIMYHOW KHUCIIOTHI: B3aWMOJICHCTBHE C METallaMH, OCHOBHBIMH ¥ aM(pOTEPHBIMH OKCHIAMH,
OCHOBaHMUAMU U aM(OTEpHBIMU THAPOKCHIAMHM, cosiMU. KauecTBeHHas peakiust Ha cyiabdart-
HOH.

OOmrast XapakTepuCTUKa 3JeMEHTOB VA rpymnmbl. A30T, CTpOEHHE aToMa U MOJIEKYJIBI.
®usnyeckue W XHUMHUYECKHME CBOMCTBA M NPUMEHEHUE a30Ta. A30T B MPUPOJE U €ro
Ouosornyeckas pob.

AMMHUak, CTpo€HUE MOJEKYJbl U (pU3HUEcKUe CBOMCTBA. AMMUayHasl BOJA, HAIIATBIPHBIN
CIHPT, THApAT aMMHaka. J(OHOPHO-aKIEeNTOPHBIA MeXaHU3M 00pa30oBaHUsl KaTHOHA AMMOHMS.
BoccranoBurenbHble cBoiicTBa aMMuaka. Conu aMMOHHMS M UX HpuMeHeHue. KauecTBeHHas
peakuys Ha KaTHOH aMMOHHUS.

Okcuapl a30Ta: HECOJNEOOpa3yloIne W KHCIOTHBIE. A30THCTash KHCJIOTa W HUTPUTHI.
A30THas KHCI0Ta, €€ NoJIydeHue U cBoricTBa. Hutparsl.

®ochop, crpoenne aroma u amwrorponus. Pochunel. Pochun. Oxcun ochopa(V) u
optodocdopnas kucnota. Docdarsl. PochopHbie ynoopeHus. MHCEKTHUIHIBL.

OO6mass xapakrepuctuka 3yneMeHToB [V A- rpymnmbl: 0COOEHHOCTH CTPOEHHS aTOMOB,
IIPOCTBIX BEIECTB U COESAUHEHMN B 3aBUCHUMOCTH OT IOJIOXKEHUS 2JIeMEHTOB B Ilepnoanueckon
cucteme. Yriepol. AJOTponHble MoauUKauu: anmas, rpadut. AMOpGHBIN yraepoa U ero
copTa: caxa, AaKTUBUPOBAHHBIM yroiab. AjcopOumsa. XUMHUECKHE CBOMCTBa yriepoja.
Kokcoxumnueckoe npous3BoACTBO U ero npoaykius. Kapouasr.

Oxcun yrnepoma(ll): crpoeHue MoneKynbl, IMOIydYeHHE UM €ro cBoicTBa. Oxcun
yraepoaa(IV): cTpoeHue Mosekyibl, MOJIy4eHHE U €ro CBOMCTBAa. YrosbHas kucinora. Comnu
YrOJILHOW KUCIIOTHI: KapOOHATHI M THAPOKapOOHaThl. TexHHuecKkas v MuIleBas coja.

Heopranuueckue M opraHudeckue BeLIECTBAa. YTJIEBOAOPOJbl. XUMHYECKOE CTPOCHHE
OpraHMYECKUX BEIIECTB, KaK MOPSI0K COETUHEHHUS] aTOMOB B MOJIEKYJI€ 10 BaJICHTHOCTH.
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Mertan, 3TaH, KaK IpEIENbHBIE YIIIEBOJOPOAbl. JTUICH U AllCTUIICH, KaK HENPENeIbHbIC
(HeHachIlLleHHBIE) yraeBoxopoAsl. l'opeHue yrieBonoponoB. KadecTBEHHbIE peakIMU Ha
HENpPeeNIbHbIE COCIUHECHHUS.

OTUIIOBBIA CHHPT, €ro TNOJy4YeHHE, NPUMEHEHHE U (PHU3HOJIOrHYEcKoe JeHCTBHE.
TpexaToMHbIil criupT mmnepuH. KauecTBeHHas peakuus Ha MHOIOATOMHBIE CIIUPTBI. Y KCyCHas
— MPEICTAaBUTENb KJIacca KapOOHOBBIX KUCIIOT.

Kpemnuii, crpoenue ero aroma u coiictBa. Kpemuuii B npupoge. CHIMLUABI U CUJIAH.
Oxcupn kpemuus(I1V). Kpemuuesas kucinora u e€ couu.

ITponsBoncTBo cTekna U ueMmeHta. lIpoayknus CHIMKAaTHOM IIPOMBIIIJICHHOCTH:
ONTHYECKOE BOJIOKHO, Kepamuka, Gapdop, dhasuc. OnTruueckoe BOJTOKHO.

Hemeranmnsl B mnpupose. @PpakluMOHHAs MEpEeroHKa >XKHUJIKOrO BO3/1yXa, Kak CIocod
NOJYyYEeHUs1 KHUCIopoja, as3ora, aproHa. Ilomydenuwe ¢ocdopa, kpemHus, Xiopa, HOA.
DIEKTPOIN3 PACTBOPOB.

[TonydyeHue cepHOU KUCIOTHL: ChIPbE, XUMHU3M, TEXHOJIOTMYECKAS CXEMA, METOJI KUIISIIETO
CJI0s1, IPUHIMIBI TEINIOOOMEHa, IPOTUBOTOKA M UpKyysauuu. OneyMm. IlponsBoacTBo amMmmuaka:
CBIPBE, XUMU3M, TEXHOJIOTUYECKAs CXEMA.

JdeMoHcTpannn

o Konnekuust HemeTaios.

Mopnenu KpUCTaUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHbBIE U MOJIEKYJISIPHBIE.
O30HATOpP Y MPUHIMIIBI €70 PAOOTHI.

["openune HeMEeTauI0B — MPOCTHIX BEIIECTB: Cepbl, (pocdopa, APEBECHOTO YTIIs.
OO0pa31bl rajJoreHoB — MPOCTHIX BEIIECTB.

B3anmoaeicTBe rajloreHoB ¢ METaJUIaMHU.

BeiTecHenue xyopa 6poMOM MM HOJA U3 PACTBOPOB UX COJIEH

Konnekuus npupoaHbIX COEIUHEHUH XI0pa.

B3aumoneicTBue cepsl ¢ METAJUIAMH.

["'openue cepbl B KUCIOPOAE

Komnexuust cynbGuaHbIX pya.

KauectBeHHast peakuus Ha CylIbQUA-HOH

OO6eclBeunBaHNEe OKPALIEHHBIX TKAHEW U IIBETOB CEPHUCTHIM Ta30M.
B3anmonencTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEBIO.
OOyrinuBaHre OPraHNYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KHCIOTOM.
Huarpamma «CocTaB BO3yxa»

Buneodparments! u cnaiinsl «Itnusu 6azapbi»

[Tony4yenue, cobupaHue 1 pacro3HaBaHHE aMMHaKa

PaznoxeHnne Ouxpomara aMMOHHUS

B3anmoneicTere KOHIEHTPUPOBAHHOM a30THOU KUCIIOTHI C MEJBIO

I'openne u€pHoro nopoxa

Pa3nosxeHne HUTpaTa Kalnusi U TOPEHUE IPEBECHOIO YroJibKa B HEM

OO6pa3siibl mpUpoAHBIX coenuuenuii pocdopa.

['openue docdopa Ha BO3ayXe U B KUCIOPOJIE.

[Tomyuenue 6emoro dhochopa u HCTIBITAHKE €T0 CBOMCTB

Konnekuust «O6pa3ibl NpupoJHBIX COEAMHEHUN YTIiIepoia»

. [Toptper H. JI. 3enunckoro. [lornonieHne akTMBUPOBAHHBIM YTIIEM PACTBOPEHHBIX
BEILIECTB WJIU T'a30B.

. Y CeTpoicTBO IPOTUBOTa3a

. Monenu MOeKy1 METaHa, 3TaHa, STHIICHA U alleTUIICHA.

. BsaumopeiicTBue 3TuseH ¢ OGpoMHOM BOJOW U pacTBOPOM MepMaHTraHaTa Kajusl.

o OO61re XMMHYECKHE CBOMCTBA KUCIIOT Ha MIPUMEpPE YKCYCHOM KUCIIOTBI
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° KadecTBeHHas peakiiys Ha MHOTOATOMHBIE CITHPTHI
) Komneknus «O0pa3iisl MpUPOIHBIX COSTUHEHUN KPEMHHUS
° Komneknus crekna, KepaMHUKH, IIEMEHTA U U3JICTTHN U3 HUX

KOJ'IJ'ICKI_II/IH MMpOAYKIHNH CHJIMKATHOM IIPOMBINIIICHHOCTHU

. Buneodparmentst u cnaiiapl «I [pon3BOICTBO CTEKIIA M IEMEHTa»

. Koyneknusa «[IpupoaHpie COEIMHEHNS HEMETAIIIIOBY

. Buneodparmentst u cnaiiabl «@pakiimoHHas IEPETOHKA KHUJIKOTO BO3TyXa

. Buneopparmentsr u cnaiigsl «llomydeHne BOJOpOAa, KHCIOpPOJAa M TallOTEHOB
AIIEKTPOIIUTUIECKUM CIIOCOOOM)

o Mogenu anmnaparoB [Jis IPOU3BOJCTBA CEPHOU KMCIIOTBHI.

o Mognenb Kunsmero cios.

. Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

. Buneodparmentst u cnaiiapl «I [pon3BOICTBO CEPHOM KUCIOTHI

. Buneodparmentst u crnaiiasl «IIpon3BoacTBO aMMHuaKay

. Konnexuust «CpIpb€ A1 OJIy4EHUsI CEPHOM KUCIOThI»

JlabopaTopHble ONBITHI

31. Pacio3HaBaHue rajJoreHua-nOHOB

32. KayecTBeHHBIE peakIu HA CYIb(aT-HOHBI

33. KauecTBeHHasl peakiusi Ha KATHOH aMMOHUS

34. XumHueckre CBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJINTA

35. KauecTBennble peakuuu Ha GocdaT-rnoH

36. Ilony4yeHue u CBOMCTBA yrOJIbHON KUCIOTHI

37. KauecTBeHHas peakius Ha KapOOHAT-UOH

38. IIponyckaHue yrieKUciIoro ra3a yepes pacTBOp CHIIMKAaTa HaTpUs

IpakTnyeckmne padoThl

2. VI3yyeHne CBONCTB COJITHOM KHCIOTBI

3. 3ydyeHue cBOICTB CEpHOU KHCIOTHI

4. IlonyuyeHne amMmmMHaKa U U3y4eHHE ero CBOMCTB

5. [lonydeHune yriekucioro raza u u3y4eHue ero CBOMCTB

MeTtaibl u ux coequnenus (16 1)

ITonoxenue wmeramwnoB B llepuoanueckoir cucreme xumudeckux osnemeHtos I U.
MenneneeBa, CTpoe€HHE WX aTOMOB M KPHUCTAUIOB. MeTainueckas CBs3b M METaJLTHYECKas
KpUcTajuinueckas pemeérka. @u3nyeckre CBOMCTBA METAJLIOB: 3JIEKTPO- M TEIJIONPOBOAHOCTD,
OTpakaromas CrioCOOHOCTD, MIACTUYHOCTh. CIiaBbl YEPHBIE U IIBETHHIC.

MeTtanibl Kak BOCCTAHOBUTENH. JJIEKTPOXUMUUYECKHUH psij HanpshkeHui. Bzanmopeiictue
METaJIOB ¢ HEMETaJIaMH, OKCUAaMH, KUCIOTaMH, COJISIMU. AJTFOMUHOTEPMHS.

OKkcuabl U THAPOKCHUJIBI HIEJOYHBIX METAIIOB, UX IOJy4Y€HHE, CBOMCTBA, NMPUMEHEHHUE.
Baxwueiime cony mEeI0YHbIX METAJUIOB, UX 3HAYECHHE B )KUBOW M HE)KUBOM MPUPOJIE U B )KU3HU
YeJloBeKa.

Okcuabl U TUAPOKCHABI MIETOYHO3EMENbHBIX METAIOB, WX TOJy4eHHE, CBOICTBA U
npuMeHeHue. BaxHeinmme conu mENOYHO-3€MENbHBIX METAJJIOB, UX 3HAUEHHE B IPUPOAE U
JKU3HM yenoBeka. KapOoHaThl U THAPOKAPOOHATHI KaIbIIUS.

JKéctkocTh BOmBI: BpeMeHHas U TMocTosHHAas. CrmocoObl yCTpaHEHUS BPEMEHHOMN
xEcTrkocTU. CrocoObl ycTpaHEHHUS MOCTOSTHHOM KECTKOCTU. VIOHUTHI.

CoenvHeHUs AMIOMUHHS B TMpHUpoAE. XUMHUYECKHE CBOWMCTBa amtoMuHUS. OCOOEHHOCTH
OKCHJIa ¥ TUAPOKCHIa ATFOMUHMS KaKk aM(OTEPHBIX COSTUHEHNN. BaxxHeH e comm amoMuHUS
(xnopun, cyabdar).

OcobenHocT cTpoeHHs atoma skenesa. JKeme3o B mpupojae. BakHeitmme pynbl kenesa.
[Tomryuenue uyryna u cranu. Oxcuasl u ruapokcuasl xenesa(ll) u (II). Conu xeneza(Il) u (IID).
OO6Hapy’xeHre HOHOB KaTHOHOB eJle3a B pacTBOpe. 3HAU€HHE COeTUHEHUI JKenesa.

Koppo3us xumuueckasi ¥ 3JI€KTPOXUMUYECKAs. 3allUTa METAIIIOB OT KOPPO3UHU.
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Mertamisl B mpupojie: B CBOOOAHOM BHJE U B BUJE coenHeHUH. [ToHsATHE O MeTaTypruu.

YépHas u LBETHAas METAJLIyprHusl. [Iupomeramnyprus, TUAPOMETALYPIus,
anexkTpomeTaiTyprusi. JlomeHHslid mporecc. IlepepaboTka yyryHa B CTalb. ODJIEKTPOJIH3
pacIuIaBoB.

JdemMoHCcTpauMu

° BzaumopeiicTBue HaTpus, TUTHS U KaJbLHS C BOJOM.

° ['openue HaTpusi, MarHust 1 >Keje3a B KUCIOPO/Ie.

. Bcnblmka TepMUTHOM CMeECH.

. BzaumopeiicTBue cMecH MOPOUIKOB CEPBI U KeJe3a, [IUHKA U CEPBIL.

° BzaumoneiicTBre allFOMUHHMS ¢ KUCIIOTaMHU, IIEJI0YaMH U BOJOM.

° B3aunmoaeiicTBre xene3a U MeIu C XJIOPOM.

) B3aumoneiictBue Meau € KOHIIEHTPUPOBAHHOW CEPHOWM KHUCIOTOM M a30THOM
KHCJIOTOM (pa30aBIeHHON ¥ KOHIIEHTPUPOBAHHOM).

. Okpacka MIaMeHu COeIUHEHUSIMHU I1IeJIOUYHBIX METAJIJIOB

. Okpacka MIaMeH! COeIUMHEHUSIMH IIET0UYHO3EMEIbHBIX METAJIJIOB

° l"amenne n3BecTH BOAOM.

. [Tonyuyenue XECTKOM BOBI B3aUMOIEUCTBUEM YITIEKHUCIOTO C U3BECTKOBOM BOJIOM.

. YcerpaneHrne BpeMEeHHOH KECTKOCTH KUTISTYCHUEM U TOOABKOH COJIBI.

. YcrpaHeHre TOCTOSTHHON KECTKOCTH J0OABKOM COIBI.

. WMoHUTHI ¥ IPUHIIKIT UX AeWCTBUS (BUACO(PparMeHT).

. Konneknus npupoaHbIX COCTUHEHUN aTFOMUHUS.

. BuneodparmenTs! u cinaiapl «OKcHi aTFOMUHHS M €70 MO (DUKAITANY.

. [Toryuenue aMmpOTEepHOro THAPOKCHUIA ATFOMUHUS U UCCIICIOBAaHUE €T0 CBOHCTB

° Konneknus «XUMUYIECKHE UCTOYHUKH TOKAY

. Pe3ynbrarhl IMTENBHOTO SKCHEPUMEHTA [0 M3YUYEHUIO KOPPO3UM CTaIbHBIX
W3/IeNIUI B 3aBUCUMOCTH OT YCJIOBHM MPOIECCOB

. Boccranosnenue meau u3 okcuna meau(Il) Bogopoaom

. Buneodparmentst u cnaiiasl «IIpor3BoaACTBO UyryHa U CTATH

° Buneodparments! u cnaiiapl «3memaus U3 4yryHa v CTaim

° Buneodparmentst u cnaiiasl «[Ipon3BOACTBO aIFOMUHUS

JlabopaTopHblie ONBITHI

39. B3aumoneiicTBre xene3a ¢ pactBopoM cyibdata mean(Il)

40. TTomy4yeHne U3BECTKOBOM BOJIBI U OIBITHI C HEH

41. Tonyuenune ruapoxcuaos sxenesa(ll) u (1)

42 .KauecTBEeHHbIE pEAKIIMH Ha KATHOHBI JKeJe3a

IIpakT4yeckue padoThI

6. [Tomyuenue sxecTKON BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS

7. PemieHne sKCiepuMEHTAIbHBIX 33a4 110 TeMe «MeTabh»

XuMus M OKpyKamoLas cpeaa

Crpoenue 3eMiu: sJIpo, MaHTHs, 3eMHas Kopa, UX XMMHUYeckHil coctaB. Jlutocdepa u eé
XxumMuueckuilt coctaB. Munepansl. Pynbl. Ocanounblie mnopoasl. [lonesHble HcKomaeMsle.
XUMHUECKUH cocTaB ruIpocdepbl. XMMUUYECKHH cOCTaB aTMOC(EpHI.

HcTOYHUKH XMMHUECKOT0 3arpsA3HeHHs OKpY»Karolleil cpepl. [ mo0anbHble 3KOTOTHYeCcKHe
npoOJeMbl YeloBEeYeCTBa: MApHUKOBBIA 3(P(EKT, KHUCIOTHBIE JOXAHU, O30HOBBIE JIBIPHI.
MexyHapo/IHOE COTPYJHUYECTBO B O0OJACTH OXpPaHbI OKPY)KAIOIIEH Cpelbl OT XMMHYECKOIO
3arpsi3HEHUs. «3eN€Has XUMHUSD.

MapkupoBka ynakOBOYHBIX MaT€pHUajOB, SJEKTPOHUKU U OBITOBOW TEXHHMKH, MPOJYKTOB
MIUTaHMS, STUKETOK IO YXOMY 3a OJEKIO0MU.

JleMoHCTpPaL UK

o Buneodparmentst u cnaiiapl «CtpoeHne 3eMiH U €€ XUMHYECKHI cOCTaB»
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o Konnexkuus MUHEpaIOB ¥ TOPHBIX TIOPOJ

) Komneknusa «Pyasl MmeTaminoBy»

o Buneopparmentel u  cnmaigsl  «l7oOanbHBIE  KOJIOTMYECKHE  IPOOJIEeMbI
YeJI0BEYECTBA»

. BuneodparmMeHTsl U ciiaiiibl O CTENIEHU SKOJIOTUYECKOH YUCTOTHI TOBapa

JlaGopaTopHble ONBITHI

43. 3yueHue rpaHuTa

44. VzyyeHre MapKHUpPOBOK Pa3IMYHBIX BHJIOB MPOMBIILICHHBIX U MPOJOBOIHCTBEHHBIX
TOBapoB

O000eHne 3HAHUT 0 XMMHUM 32 KyPC OCHOBHOM IK0JbI. [loaroroBka k OcHoBHOMY

rocy1apCTBEeHHOMY JK3aMeHYy

CtpoeHue aroMa B COOTBETCTBHUM C TMOJOXEHHEM XHUMHUYECKOrO JJIeMEHTa B
[lepuonuueckoii cucreme. CTpoeHHE BEUIECTBA: XUMHUYECKAsl CBSI3b M KPUCTAIIMYECKUE
peméTku. 3aBUCUMOCTh CBOICTB OOPa30BaHHBIX 3JEMEHTAMU IPOCTHIX BEUIECTB (METaJUIOB,
HEMETAJJIOB, OJaropoJHBIX Tra3oB) OT IOJOXKEHHs >JeMeHTOB B Ilepuonnmdeckoil cucrteme.
Tunonorust HEOPraHUYECKUX BEIIECTB, JIEICHUE UX HA KIacchl U Tpymibl. [IpeacraBurend.

[Ipu3Hakn W yclIOBUSA TPOTEKAHUS XUMHUYECKUX pPEakuuid. TUMOJNOTHS XUMHYECKUX
peakiuii MO pa3NUYHBIM OCHOBaHUSAM. Peakuuu wuoOHHOro oOMeHa. OKUCIUTENBHO-
BOCCTAHOBUTEJIHHBIC PEAKITUH.

XUMHUECKHE CBOMCTBa TMPOCTBIX BELIECTB. XapaKTepHble XMMUYECKHE CBONCTBA
COJIe00pa3yIuX  OKCHAOB, THUAPOKCHIOB  (OCHOBaHMW, KHCIOT ©  aM(OTEpHBIX
THJIPOKCHUIOB), COJIEH.
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IMpumepHoOe TeMaTHYECKOE MJIAHHPOBaHHe Kypca 7 Kjacca
(1 u B Hemesmi0, Beero 35 4.)

Tema ypoka

Coaepixanue ypoka

XapakTepucTHKa OCHOBHBIX BU/I0B
aesiTesbHOCTH oOy4yaromuxcsi ¢ OB3 (na ypoBHe
yueOHBIX J1eiicTBHI)

IIpeamer xumMum U MeTOABI €€ n3yueHus (4 4)

[Ipeamer xumun

3HayeHUEe XHUMHU B IKHU3HU COBPEMEHHOTO
yenoBeka. Tema u BemectBa. CBOICTBA BEIECTB.
[IpuMeHeHne BeIecTB Ha OCHOBE UX CBOMCTB.

Hemoncrpaumuu. KoJuiekuuss — CTEKISIHHOU
xumuueckord mocyasl. Komnmekuust wuzgenuit  u3
AJITFOMHUHUS U €T0 CIIJIaBOB

Obvsichams ~ TUANEGKTUKY  B3aUMOOTHOIICHUN
4yejloBeKa W HPUPOABI,  ULIIOCmMpuposams €€
puMepamHu.

Xapaxmepuzoeams NPEIMET XUMUH.

Pa3znuyamo Tena u BeniecTa.

Xapaxmepuzosams CBOWCTBA BELIECTB KaK UX
WHJUBUlyaJIbHbIE TPU3HAKHU.

Yemanasnueams npuuMHHO-CIIEICTBEHHBIE CBSI3U
MEXIy CBOHCTBaMH BeEIIECTB U OOJAcTsIMH  UX
MIPUMEHEHUS.

Onucvliéamb CBONUCTBA HEKOTOPHIX BEUIECTB IO
OnpeAeIEHHOMY IUIaHy

SIBneHus,
MPOUCXOASIINE C
BelllECTBaMHU

®u3nyuecKue SBICHUS U XUMUYECKUE PEAKIUU.
BemectBa, ydacTBylImHMe B PEAKIUU: HCXOJHBIE
BEIIECTBA M  MNPOAYKTHl  peakuuu. I[Ipu3Haku
XUMHNYCCKUX peaKHI/Iﬁﬁ N3MCHCHUC OBETa,
BBINIQJICHUE WJIM PACTBOPEHUE OCAIKa, BBIICICHUE
rasa, BEIJICJICHHE WM MOTJIOIIEHNE TSIIOTH U CBETA,
MOSIBJICHHUE 3a11axa.

JMemoncTpanuu. IlomydyeHue  yriaeKucIOro
rasa M €ro B3aMMOJIEICTBHE C M3BECTKOBOH BOJIOH.
B3anmoneiictBue pacTBopa MHIIEBOM COABI €

Paznuuamo (I)I/ISI/I"ICCKI/IG Hn XUMHWYCCKUC SABJICHU,
HCXOJHBIC BEHIECCTBA U IPOAYKTBI pCaKIIUU.

Yemanasnusame B3aMMOCBA3U MCKIY
XUMHUYCCKUMU ABJIICHHUAMHU U IIPU3HAKAMH, KOTOPBIC HX
COIIPOBOKAAIOT.

Obvsichams  TPU3HAKW XUMHUYECKHX peaKiui
pa3aMyYrsAMHU B CBOMCTBaX PEareéHTOB U MIPOJYKTOB
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YKCYCHOM KHCIIOTOW. B3ammopnencrsue pacTBOpOB
MEAHOrO0 Kynopoca M HAlIaTBIPHOTO  CIHPTA.
Ilomxuranyue MepCTsIHOW HUTH

3 Habmonenue u W3ydyeHue TIUIaMEHH CBEYM U  CHUPTOBKH. Xapaxmepuzoéams OCHOBHBIE METOIbl H3y4CHUS
HKCHEPUMEHT B ['unoresa wu BeBOA. OdopmileHHEe pe3yabTaToOB | €CTECTBO3HAHUS: HAOIIOIEHUE, IKCIICPUMEHT.
XUMHH JKCIIEPUMEHTA. IIpeonazamo CrocoObl bukcupoBaHus
JlaGopaTopHble onbIThI. V3ydeHne cTpoeHHs | pe3yIbTaTOB SKCIIEPUMEHTA.
IUIAMEHU CBEYH U CITUPTOBKU Habniooams 3a TOpeHHEM CBEYU U U3yYyamv
CTPOCHUE TIAMEHHU.
Dopmynuposams paBuiIa ONTUMAILHOTO
HarpeBaHus C UCIOJIb30BAHUEM TNIAMCHHU.
Cobnrooams nipaBuiIa TEXHUKHA 0€30MAaCHOCTU MPU
paboTe ¢ HarpeBaTelbHBIMU IpUOOpaMu
4 [IpakTuueckas 3HAKOMCTBO C TaOOPATOPHBIM 000PYIOBAHUEM. Pabomams ¢ nabopaTopHbIM 00OpYIOBAaHHUEM H
paborta Ne 1 [IpaBuia TexHUKH OE€30MACHOCTH MPHU padoTe B | HArpEeBAaTEIbHBIMU MPUOOpPAaMH B COOTBETCTBHH C
KaOWHETe XUMUU MpaBUJIaMU TEXHUKH 0€30MacHOCTH.
Habnmooams 3a  CBOMCTBAMM  BEIIECTB U
SIBIICHUSIMU, TIPOMCXO/ISIIIIUMU C BEIIECTBAMHU.
Onucvigams ~ XUMUYECKUH  DKCIIEPUMEHT  C
MIOMOIIBIO PYCCKOTO (POTHOTO) SI3bIKA U S3bIKA XUMHUH.
Obodwams pe3ynpTaThl HaOmOAeHU B (opme
BBIBOJIA HA OCHOBE MPOBEIEHHOI0 SKCIIEPUMEHTA
5 CTpoeHne BelecTB U UX arperaTHbie cocTOsTHUA (2 )
—b6
5 Crtpoenue ATOMBI 1 MOJIEKYJTBI. ObvscHAmMb, 9TO TAKOE aTOMBI, MOJICKYJIbI, HOHBI.
BEIIIECTB Juddysus. BpoyHoBckoe ABHKEHHE. Apaymenmupoeams PpeanbHOCTb CYIIECTBOBAHUS

OcHoBHbIE MOJIOXKEHHUS aTOMHO-
MOJIEKYJISIPHOTO yueHUsl. FIOHBI.

BemecrtBa MOJIEKYJIIPHOT'O u
HEMOJIEKYJIIPHOTO CTPOEHUS.

JMemonctpanuu. [Iuddy3us nepmanranara

KaJInusda B BOJC.

Jlaboparopubie onbIThl. HaOmoneHue 3a

MOJIEKYNT sBJIeHUAMU Auddy3un U OpOyHOBCKOTO
JIBUKEHUS.
Dopmynuposams OCHOBHbBIE TOJOXKEHUS aTOMHO-
MOJIEKYJISIPHOTO YUEHHS.
Pasznuuame BEIIEeCTBa
HEMOJIEKYJISIPHOTO CTPOCHHUS

MOJICKYJIIPDHOTO |
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OpPOYHOBCKUM JIBM)KEHUEM (JABUKEHUE YACTHUIl TYIIH
B Boze). Juddy3us KOMIIOHEHTOB Ae30J0paHTa B
Bo3ayxe. JAuddysus caxapa B Bozie

6 ArperatHble I'aspl.  Kungkoctu.  TBEpaple  BemiecTsa. Pa3znuyams Tpu arperaTHbBIX COCTOSIHUS BEILIECTBA.
COCTOsAHUSA BCUICCTB B3anmnunie Mepexoabl MCKOY arperaTHbIMU Yemanasnusame B3ammocBs3u MCKAY HHMHU Ha
COCTOSTHUSIMU BEIIECTBA: BO3TOHKa (CyOnMMalnus) U | OCHOBE B3aUMHBIX MEPEXO0B.
necyOonuManus,  KOHJACHCAIUS M HCHAapeHwHe, Hnniocmpuposamsv 3TH TIEpEX0/ibl IPUMEPAMHU.
KPUCTAIIIN3AIUs U TUIABJICHHE. Habniooams XuMu4ecKuit SKCIIEPUMEHT U Oenamb
JMemoncTpanuu. CoOupanue npudopa i | BEIBOJBI HA OCHOBE HAOIIOICHUM
MOJTyYeHUs Ta3a U MPOBEpPKa ero Ha repMEeTUYHOCTb.
Bosronka cyxoro npfa, noja uin HadTaluHa.
JlaGoparopHble ONbITHI. ArperaTHble
COCTOsSAHUS BOJBI.
7 CmMmecu BenecTB, ux coctas (5 )
—11
7 Yuctoie Yucrtele BemecTBa U cMecu. ['OMOTreHHbIE U Paznuyams  4ducThie  BemectBa M CMECH;
BELIECTBA U CMECU rereporeHHele cmecu. [‘a3000pa3Hble, XKUAKUME U | TOMOTEHHBIE W TeTEpOTr€HHbIE CMECH; ra3oo0pas3HbIe,
TBEP/BIE CMECH. JKUAKUE U TBEPABIE CMECH.
JleMoOHCTpaLIUH. Pa3nuunble oOpasisl Hnnmocmpupoeams  paznuyHble THIIBI  CMECEH
Mpamopa. Konnekiust MUHepasioB ¥ TOPHBIX TOPOJT npruMepamMu
8 I"a3oBble cmecH Bo3nyx — npuponnas rasosast cmech. CocraB ObvsicHamb, 4TO BO3AyX — MPUPOJHAs Tra3oBas
Bo3ayxa. OObEMHas [0Ji1 KOMIIOHEHTa Ta30BOH. | CMECH.
Pacuérbl ¢ ucnonab3oBaHMEM MOHATUS «OOBEMHAs Xapaxmepuzoeamsb 00bEMHYIO J10JII0 KOMIIOHEHTA
J10JI1 KOMIIOHEHTa CMECH) ra3oBOM CMECH M Ha ATOW OCHOBE — COCTaB BO3/yXa.
1Ipo6ooums pacy€Thl ¢ UCHOIb30BAHUEM MOHSITHS
«00BEMHAs 1011 KOMIIOHEHTA CMECH»
9 MaccoBast nons PacTBOpbl, pacTBOpUTENb U PacTBOPEHHOE Xapaxmepusoeams pacTBOPEHHE U PaCTBOPHI, KaK
pacTBOpEHHOTO BELIECTBO. ITonsiTue 0 KOHIIEHTpaLuH | (U3NUECKOe SIBICHHE.
BelIecTBa pPacTBOPEHHOIO BELIECTBA. Pasnuyams  pacTtBOpUTENh UM PacTBOPEHHOE
MaccoBast 10j11 pacTBOPEHHOIO BEILIECTBA U | BEILECTBO.
pacueTsl ¢ UCTIOJIB30BaHUEM 3TOTO MOHATHUS. Xapaxkmepuzoeams MacCOBYIO JIOJTIO

JleMoHCTpaLUK. Buneodpparment o
oOHapy)XeHHI0O OOBEMHOW JOJMM KHUCIOpoJa B

pacTBOPEHHOIO BELIECTBA.
1Ipo6ooumys pacy€Thl ¢ UCIOIH30BAHUEM MOHSITHS
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BO3yX€ «MaccoBasi 10J1s1 pACTBOPEHHOT'O BELLIECTBA.
1 [IpakTuueckas [IpuroroBnenue  pacTtBopa C  3aJaHHOU Pabomams ¢ nabopaTopHbIM 00OpYIOBaHHUEM H
0 pabota Ne 2 MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA U3MEPUTEIbHBIMA TNPUOOpaMU B COOTBETCTBHH  C
paBUJIaMU TEXHUKH 0€30MacHOCTH.
IIpo6ooums pacuéThl ¢ UCIOJIL30BAHUEM MOHSITHS
«MaccoBas J10J151 PACTBOPEHHOIO BEILIECTBAY.
Habniwooams  3a  CBOWCTBAMH  BELIECTB H
SIBJICHUSIMU, TPOUCXOSIIIUMHU C BEIIECTBAMM.
Onucvieamb ~ XUMHUYECKUH  SKCIIEPUMEHT  C
HIOMOIIIBIO PYCCKOTO (POTHOIO) A3bIKA U SI3bIKA XMMUH.
O6o6wams pe3ynbTaThl HAOMIONEHUH B (opme
BBIBOJIA HA OCHOBE IIPOBEJIEHHOT0 SKCIEPUMEHTA
1 Maccosast nong [lonstTne o0 TexHWYecKOM oOpasne, 00 Yemanasnueams  ananorun Mexay MNOHATUSMU
1 npumMecei OCHOBHOM KOMIIOHEHT€ W O npumecd. MaccoBas | «MaccoBasi JI0Js pacTBOPEEHHOTO  BEUIECTBA» U
JoJ1s mpuMecu. Pacy€rbl ¢ UCIOIb30BaHMEM MOHSTHS | «MAccoBast J10JIs IPUMECE».
«MaccoBas J0Js1 IpuMecen». 1Ipogooums pacu€Thl C HCIOIB30BAHHEM STOTO
JdemoHcTpaumu. TTOHSATHS.
BuneodparmMeHTsl W clalael  MpaMOPHBIX Hnnrocmpuposams  CTENIEHb YHUCTOTHI  BELIECTB
aptedaktoB. BuneodparmMeHTsl U claiabpl U3IEIUN | IPUMEpaMHU.
U3 BemlecTB 0co00i yncToThl. Komnekius ObITOBBIX,
KOHAUTEPCKUX M MEIUIMHCKUX cMmeceil. OOpasisl
MEAMIMHCKUX U MULIEBBIX PACTBOPOB C YKa3aHHEM
MaccoBOM 10U KoMIoOHeHTa. Dddext Tunnans ans
KOJUIOMJIHBIX PACTBOPOB U I'a30BbIX B3BECEH
1 dusnyeckue sipjeHuss B Xumuu (3 4)
2—14
1 Hexotopsie Paznenenue cmeceii Ha OCHOBE pa3iuyuid B Xapaxkmepuzosams CHIOCOOBI pa3lieNICHUs CMecen
2 CrocoObl  pazzeneHus | pusnyeckux CBOICTBax nux KOMIIOHEHTOB. | HA OCHOBE pa3zIMuuii B (PU3MUECKUX CBOMCTBAX HX

cMecel

OrcrauBanue. Jlexantanus. llenTpudyrupoanue.
OunbTpoBanue u  QUIBTpaT. YCTaHOBKA s
bunpTpOBaHUS W MpaBwia pabOThl ¢ HEH. BBITOBBIE
¢wibTpel s Boabl.  Ancopbums.  YcTpoilcTBo
POTUBOTa3a.

KOMITIOHCHTOB.
Pasnuuams oTcTanBanue, AeKaHTAIHIO,
ancopOuuio, GUIbTPOBaHKE, IEHTPUPYTHUPOBAHHE.
IIpusooums mpUMepbl UCTIOIB30BaHUS ATUX
croco0O0B pa3JieieHus] CMeceil B OBITY U Ha
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JemoncTpaumu. Paszienenue cmecu nMopomKoB
xKenesa u ceppl. OTcTaMBaHUE U JIEKAHTALUA
U3BECTKOBOIO MOJIOKA MJIHM B3BECH Mella B BOJE.
Pa3nenennie BOOHON cMecH pacTUTEIBLHOIO Macjia ¢
[IOMOIBIO JEIUTEIBHON BOPOHKU.
LentpudyrupoBanue (Buaeodparment). Kommexmms
CITaliIOB OBITOBBIX M TPOMBIIUICHHBIX MPUOOPOB, B
KOTOPBIX MPUMEHSIETCS HEeHTPpU(YTHPOBAHUE.
VYcranoBka st ¢uibTpoBaHus U e€ pabora.
Komneknust  OBITOBBIX  (DMIIBTPOB. AncopOmmst
KYKYPY3HBIMH TAJIOYKaMU MapoB MaxXy4yuX BEIIECTB.
Koiexmust moBsI30K U pecupaToOpOB.

JlaGopaTopHble ONBITHI.

DroTaIus cepbl U3 CMECH C PEYHBIM MIECKOM

MIPOU3BO/ICTBE.
Habarwooams XuMUYECKUI SKCIIEPUMEHT U
Oenlamb BBIBOJIBI HA OCHOBE HAOIIOICHUN

Jductunnsamnus,
WJIU TIEPETOHKA

JuctrmiuinpoBaHHass BOJa W €€ IOJyYEHHE.
[Teperonka nedgtu. Hedrenpoaykror.

JleMOHCTpALHH.

VYcraHOBKa Ul NEPErOHKHM KMIKOCTEH U €€
pabora (mojiyueHHE JAUCTUIUIMPOBAHHOM  BOJBI).
Buneopparment  «PektudukanmoHHas — KOJOHHA
HedTenepepabaThIBalOIET0 3aBOJa M cXeMa €€
YCTPONCTBAY. Komnekuus «HedTb u
He(TENPOAYKTHI»

Xapaxmepuszosamu MEPETOHKY, W
JTUCTUILISIUIO.

Yemanasnueams  B3aMMOCBS3M  MEXKIY OTUM
CrocoOOM pa3fiefieHusi CMecel M ero MpakTHYeCKUM
3HAYECHHEM

IIpaxTrueckas
pabota Ne3

BLIpaH_II/IBaHI/Ie KpHUCTAaJIJIOB COJIN

Koncmpyuposams npubop ansi  BeIpalMBaHUS
KPHCTAJLIOB.

CaMOCTOSITENBHO nPO60OUMb SKCIIEPUMEHT.

Habniooams 3a  CBOWCTBAMH  BEIIECTB U
SIBTICHUSIMH, TIPOUCXO/ISIIIIMH C BEIIECTBAMH.

Onucvieams ~ XUMHYECKUH  DKCIEPUMEHT  C
MOMOIIBIO E€CTECTBEHHOTO (PYCCKOTO HIIM POJHOTIO)
A3bIKA U SI3bIKA XUMHUU.

O6o6wams pe3ynbTaThl HaOMIOAEHUN B (opme
BBIBOJIA HA OCHOBE IPOBEIEHHOTO KCIIEPHMEHTA
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1 [IpakTnueckas OuncTKa MoBapeHHOM COIU Pabomams ¢ nabopaTopHBIM 00OpPYIOBAaHUEM H
4 pabora Ne 4 HarpeBaTeIbHBIMA MPUOOpPAaMH B  COOTBETCTBHH C
MpaBUJIAMU TEXHUKHU 0€301TacHOCTH.
Habnooams 3a  CBOWCTBAMH  BELIECTB U
SIBIICHUSIMU, TIPOUCXOSIIIUMHE C BEIIECTBAMH.
Onucvlgams ~ XUMUYECKUH  DKCIIEPUMEHT  C
MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHHU.
Ob6o6wams pe3ynbTaThl HaOMIOAEHUH B (opme
BBIBOJIA HA OCHOBE MPOBEIEHHOI0 YKCIICPUMEHTA
1 Cocras BemecTB. XuMu4ecKkue 3HaKu U popmyJibl (5 )
5—19
1 XUMHUECKUE Bemiecta MOJICKYJISIPHOTO u Pasnuuams  BemiecTBa  MOJIGKYJISIDHOTO |
5 DIIEMEHTHI HEMOJIEKYJIIPHOTO CTPOSHHS. XUMHYECKHA 3JIEMEHT | HEMOJICKYJISIPHOTO CTPOCHHUSI.
KaK ONpeACICHHBIM BUJ aTOMOB. XHUMHYECKUE Ob6vscHsamb, 9TO TAKOE «XUMUYCCKHIA DIIEMEHT.
AIIEMEHTHI B MIPHUPOJIE. DIEMEHTHBII COCTaB TIAHETHI Onucvléams XAMHUYECKUH cOCTaB IUTOCHEPHI.
3emiisi u e€ reojorudeckux obomouek. IIpocteie u Xapakmepuzo6ams POCTHIC U CIIOKHBIC
CJIO)KHBIE BEUIECTBA. AJUIOTPOIHUS W AJUIOTPOIHBIE | BEIIECTBA, ATIOTPOIHIO M AJTIOTPOIHBIE MOAU(DUKAIINT
Mo (DUKAITHH.
JemoncTpanuu. BuneopparMeHTsl U Ciaipl
«ONEeMEHTHBI COCTaB TEOJIOTHYECKUX 000J0YeK
3emnu».  Amgotponus — Kucinopoja.  Mogenu
(mapocreprkHeBble U CTioapTa—Dbpurneda) Moaexysn
pa3IMYHBIX MTPOCTHIX U CIOYKHBIX BEUIECTB
1 XuMHUECKue XUMHUYECKUE CHMBOJIbI, UX MPOU3HOLICHHE U Omobpaxcamv ~ XAMUYECKUE  DIEMEHTBl  C
6 3HAKH. Ha3BaHUS. OTHUMOJIOTMYECKHE Hadala Ha3BaHWH | IOMOIIBI0 XUMUYECKHX 3HAKOB (CHMBOJIOB).
[lepuonuueckas XUMHUYECKHX »JIeMeHTOB. [lepuoanueckas cucrema Ob6vacuams STUMOJIOTUYECKUE Hayaja Ha3BaHUI

CUCTEMA XUMHUYCCKUX
anemeHToB /I. .
Menneneena

xumuueckux snemeHtoB J[. M. MenpaeneeBa u eé
CTPYKTypa: nepuo/isl (O0NbIINe U Majble) U TPYIIIbI
(rmaBHBle W TOOOYHBIE mOArpymmbl). OTnenbHbIE
ITPYNIBl  XUMHUYECKHUX  DJIEMEHTOB:  ILEJIOYHbIE
MeTaJlJIbl, TaJOTe€HbI, OJIarOPOIHBIE T'a3Hl.

demoncrpanun. Ilepuonuyeckas
XUMHUYECKHX  JJIEMEHTOB

cucreMa
H. HW. Mengeneesa

XUMUYECKHUX AJIIEMEHTOB M OTACIBHBIX UX TPYIIIL.
Xapaxmepuzosams cTpykTypy llepuonnueckon
cucTeMbl XuMudeckux anemenToB /(.M. MenneneeBa
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(KopoTKomepuoasiii  Bapuant). Iloprperst M. .
bepuennyca u JI. 1. Menaeneera

1 Xumuueckue Xumuueckue  GopMynsl U QOpMYINIBHBIC Omobpasicams COCTaB BEIIECTB C IIOMOIIBIO
7 hopmyIIbI. €TUHUIIBI. KoaddurmenTs u WHJEKCHI. | (hopmyiL.
OtHocutenbuble | MHpopMamus,  KOTOpYHO  HECYT  XMMHYECKHE Pasznuuams x03pUIMEHTH 1 UHICKCHI.
aTOMHas U CHUMBOJIBI ¥ (YOPMYJIBL. Xapakmepuzoéams OTHOCUTEIIbHBIE AaTOMHYIO U
MOJICKYJISIpHAST MAaCChI OTtHOCHUTETBHAS aTOMHast Macca. | MOJICKYJISPHYIO MAacChl M HAXOOUMb UX.
OtHOcUTENnbHAs  MOJIEKyIsgpHas Macca M e€ Onpedenams MHOPOPMALUIO, KOTOPYIO HECYT
HaxoXJeHne. MaccoBast OISt DJIEMEHTa B CJIOXKHOM | XUMHUYECKHAE CUMBOJIBI U (DOPMYITBI
BemecTBe. JlononHuTenbHas nHpopMalus, KOTOPYyIo
HECYT XUMHUYECKHE (HOPMYJIBI
1 IToBTOpenue u TectupoBaHue, pelieHue 3a1a4 U yIpax HeHUi Bvinonnams  TecThl,  pewams  3ajaud U
8 0000IIIeHUE TEMBI. 10 TeMe YIPaXKHEHUS 110 TEME.
ITonroroBka k IIposoOoumps OLIEHKY COOCTBEHHBIX JOCTH)KEHUM B
KOHTpPOJIbHOM paboTe YCBOECHHUHU TEMBI.
Koppexmuposampb cBOM 3HaHUS B COOTBETCTBHH C
TUTAHUPYEMBIM PE3yIbTaTOM
1 KonTponbnas padora Ne 1. «Huctele BemecTBa 1 cMecH. XUMUYECKasi CHUMBOJIUKA»
9
2 IIpocreie BemecTBa (4 4)
0—23
2 Mertansl Mertannpl: XUMUYECKUE 3JIEMEHTBl M MPOCThIE Pasznuuams MeTanipl — XUMHUECKUE HJIEMEHTHI U
0 BelIeCTBAa. MeTalulel W CIUIaBBl B HCTOPUU | METAJUTBI — IPOCTHIC BEIIECTBA.

YeIOBeUeCTBA: MEJHbIN, OpOH30BBIM U >KEIE3HBIN
Beka. 3HaueHUWe MeTauioB MW cmaBoB. OOmue
buznyecKre CBOWMCTBAa METAIITIOB.

Hemoncrpaumu. Kosekiusa MeTamwioB H
cruiaBoB. BumeopparMenTsl u crnaiiipl «MeTauibl U
CILJIaBbI B UICTOPHUH YEJIOBEUECTBAY.

JlabopaTopHbIe ONBITHI.
KOJIJICKIIMEH METaJIJIOB M CIIJIaBOB

O3HaKOMJIEHHE C

Xapaxmepuszosamb busnueckue CBOMCTBa
METaJIOB U CIIJIaBOB.

Yemanasnueams npuUMHHO-CIEACTBEHHBIE CBS3U
MEXy CBOMCTBAMH METAJJIOB W CIJIABOB M OOJACTSIMHU

HUX IPUMCHCHUA
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IIpencraBurenu
MeTaJuIoB (YpOK —
YUCHHUYECKAs
KOH(EPEHIIHS)

Kenezo. TexHHUECKM 4YUCTOE M XUMHUYECKHU
yucToe kene3o. JKenezo — OCHOBa COBPEMEHHOMU
IIPOMBIIIJIEHHOCTH U CEIbCKOT0 Xo3siiicTBa. CriiaBbl
JKeie3a: YyryH U ctajib. llepeaenbHbli M TUTEHHBIN
YyryHbl, WX  3Ha4yeHue.  Yriuepoaucras U
JETUPOBAaHHAsA CTald, MX 3HadyeHue. llomarme o
YEPHOM M IBETHOM METAJUIYPIrUH.

AtoMUHUM. Hcropus [IPOMBIIUIEHHOT O
IpOM3BOJACTBA antoMuHus. IIpuMeHeHne amoMuHus
Ha OCHOBE CBOWCTB.

3os0T0. Ponb 30/10Ta B HCTOpUY YEI0OBEYECTBA.
30J0T0 — MeTaJlJI IOBEJIUPOB U 3TAJOH MHUPOBBIX
neHer. lIpuMenenune 30510Ta Ha OCHOBE CBOMCTB.

OnoBo, ero cBoWicTBA M  IPUMEHEHHUE.
Annotponust  oyioBa: cepoe M 0Oeloe  0JI0BO.
«OnoBsiHHAs YyMay.

Hemoncrpanun. Komtekuus «HyryH u cranb.
Komnexknus u3gennii U3 alrOMUHHS U €r0 CIUIABOB.
Komnexuust usaenuit u3 onosa. BuneodparmeHTsr u
cnaiabl «XyAO0KECTBEHHBIE M3JEIUS W3 4YyryHa H
cramn». Buneodparmentsl u cnaiiapl «3010T0 —
Marepual  IOBEIMPOB W MHUPOBBIE  JCHBIM.
Buneodparment «llasHue»

Haxooumuw VCTOYHUKU UHPOpPMALIUU 0
BBIOPAaHHOM METallJIe M €ro CIUIABaX, aHAIU3UPO8AMb
uHpOpMaLUIO, 20mosums UHGOOPMAIIMOHHBIN MPOIYKT,
npeocmagiaimy ero, gecmu  IUCKYCCHIO  H
KOppeKxmupo6ams CBOIO MO3UIHIO MO €€ pe3yabTaTam

Hewmeramnsl

[Tonoxenne AJIEMEHTOB-HEMETAIUIOB B
Ilepuonnueckorn cucreme JI. WM. MeHnneneesa.
bnaropoansle  raspl.  AJUIOTpONUS  KUCJIOPOAA.
CpaBHeHUE CBOWCTB IPOCTBIX BEIIECTB METAIOB U
HEMETAJUIOB.

Jemoncrpanun. Kosulekuuss HeMeTalaoB —
NPOCTHIX BemecTB. BuaeodparmMeHT wiM criaiin
«Kucnopon — BelecTBO TOPEHUS U IBIXaHUS».

JladopaTropublie onbIThbl. O3HaKOMIICHHE C
KOJUJIEKIIMEW HEMETAJUIOB.

IIOJIOKEHHE
Ilepuognueckoit  cucreme

9JICMCHTOB-

JINZE

Xapaxmepuszosams
HEMETaJJIoB B
Menneneesna.

Onucwvieams 01aropoaHbBIE Ta3kI.

Cpasnusamo AJUIOTPOITHBIE
KHUCJIOPOJa, METaJUIbl U HEMETAJLIIBI

MoauUKAITII
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2 IIpencraButenu ®ochop U ero amIoTPOIHBIE MOIUDUKAIIH. Haxooumuw VCTOYHUKU UHPOpPMALIUU 0
3 HEMETAIIJIOB CpaBHeHue CBOMCTB 0enoro u kpacHoro ¢oc@opoB. | BRIOpaHHOM  HEMETalyie U €ro  COSAMHEHMSIX,
(ypox — O6nactu UX TPUMEHEHUSI. AHAIU3UPOBaAMs uH(pOpMAITHIO, 20MoBUmMb
y4eHUYeCKas Cepa u 065acTH €€ TPUMEHEHHUS. nH(OPMALMOHHBIN IPOIYKT, npedCcmasiams €ro, 6ecmu
KOH(epeHIIHs) VYraepon, ero amioTponHble MOIUGPUKAIMH | TUCKYCCUIO U KOPPEeKmupoeams CBOIO MO3HUIHIO MO €€
(amma3, rpadut, QyIEpEeHbl), HUX CBOWCTBA | | pe3yJibTaTaM.
IpUMeHEHHe. A30T, ero CBOMCTBA U IPUMEHEHUE.
JemoncTpanuu. BugeopparMeHTsl U clai bl
«AnnoTtponus yraepoaay. Monenu
KPUCTAUTMYECKUX pEmETOK anMaza u Tpadura.
Konnekuust «AKTUBHPOBAHHBIN YTOJIb U 00JIACTH €ro
npuMmeHeHus». [lomydenme Oemoro ¢ochopa u
u3ydeHue ero cBoictB. ['openue cepsl u dochopa
2 Caoxnpble Bemecrna (11 )
4—34
2 BanenTtHocth BaneHTHOCTh. DIJIeMEHTBI € TMOCTOSSHHOM U Xapaxmepuzoeams BAJEHTHOCTb U HAXOIUTh €€
4 NIEPEMEHHON  BaJIGHTHOCThIO. BbIBOA  QopMmysnbl | 1o popMyiie COeTUHEHMUSL.
COeMHEHUS 10 BalleHTHOCTU. Ha3zBaHue coennHeHus Buvigooumu dbopMyIbI COETMHEHUS o
110 BAJICHTHOCTHU BaJICHTHOCTH U 0a6éamb UM Ha3BaHUS
2 Oxcuipl Oxkcunsl u cnoco® 00pa3oBaHus UX HA3BAHUU. ObvscHAMb, 4TO TAKOE OKCHUIBI.
5 Okcuabpl  MOJEKYJSIPHOTO M HEMOJIEKYJISIPHOTO Buvisooums ¢dhopmynsl OKCHIIOB W Oagambv UM
ctpoeHus. Ponb okcunoB B mpupose. [lapHUKOBBIN | Ha3BaHUS.
¢ dexT. Xapaxmepuzoeams poiib OKCUIOB B IPUPOJE.
Jemouncrpanuu. Kosmekuust oKCHI0B. 11Iposooums pacué€Tsl 0 GPopMyIamM OKCHIOB
["amenue usBecTH. Bo3ronka «cyxoro Jibaa».
JlabopaTopHble ONBITHI. IIponyckanue
BBIJIBIXa€MOT0 BO3/1yXa Yepe3 U3BECTKOBYIO BOJLY
2 [IpencraBurenu Bona, yraexucnsiii ras, okcua kpemausi(IV), Haxooumw HWCTOYHUKHU uHbOpMaIuu 0
6 OKCH/IOB. UX CBOMCTBA U PUMEHEHHE BBIOpDAaHHOM OKCUJE, aHaIuzuposams WH(POpPMaIHIO,
(ypoxk — 2omogums THHOPMAIMOHHBIN MPOAYKT, NPeOCmasisims
y4eHUYecKas €ro, eecmu JHUCKYCCUIO U KOppeKmuposams CBOIO
KOH(epeHIHs) MO3UIMIO IO €€ pe3ynbTaTaM
2 Kucnotsr Kucnotsl, ux coctaB u kinaccuukaus. Xapaxmepuzo6ams KACIOTHI.
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KucioTel oprannueckue 1 HEOpraHu4ecKue.
WNunukaropsl. Tabiuna pacTBOpUMOCTH.

Jemoncrpanuu. Komutekuus kucinot. Tabauna
pPacTBOPUMOCTU OCHOBAHUM, KUCIIOT U COJIEH B BOJIE.
M3meHenne OKpacKy HHIUKATOPOB B KUCIOTHOU
cpeze.

JlabopaTopHsble onbIThI. VccienoBanue
PacTBOPOB KUCJIOT UHIUKATOPAMU

Paznuuams OCHOBHOCTH KUCJIOTHI U BaJIGHTHOCTh
KHCIIOTHOTO OCTaTKa.
Knaccugpuyuposames KUCIOTHI
OCHOBaHUSIM.
Pacnoznasame
UHMKATOPOB.
Onucvleams CTPYKTYpPY TaOJIUIIBI PACTBOPUMOCTH.
11posooums pacu€Tsl 0 popMyIam KUCIOT

o  pa3jInYHbIM

KHCJIOTHI C IIOMOIIBIO

ConsiHas 1 cepHasi KUCIIOThI, UX CBOMCTBA U

Haxooump UCTOYHUKU UHPOpPMALIUU 0

[IpeacraBurenu npuMeHeHue. Jlpyrue MUHepanbHbIE KUCIOTHI. BBIOpAaHHOW KHCIIOTE, aHAnu3uposams WH(POPMAIHIO,
KHCJIOT. Jemouncrpanuu. [IpaBuiio pa3zdaBineHus 2omogums MHHOPMALMOHHBIN NPOAYKT, HPEOCmasisimy
(ypoxk — cepHoit KucinoTel. O0YyriMBaHue OPraHHYECKUX €ro, eecmu JUCKYCCUIO W KOPpPEeKmMuUpoams CBOIO
YYCHUYECKast BEIIIECTB U MAaTEPUAJTIOB CEPHON KHCIIOTOM ITO3ULIMIO TI0 €€ pe3ysbTaTam
KOH(EPEHITHS)
OcHoBaHusl. OcHOBHHUS, HMX  COCTaB ¥  Ha3BaHUSL. Xapaxmepuzosams OCHOBaHUA.
[IpencraBurenu | I'mppokcorpynna. OcHoBaHus pacTBOpUMBIE Paznuuams mwénoumn.
OCHOBaHHI (ménoun) U HepacTBOpuUMBIE. M3MeHEeHHEe OKpacku Pacnosnasamo OCHOBAHMS c MTOMOUIBIO
WHJUKATOPOB B IIEJIOYHON CpeJie. WHJIUKATOPOB.
[Muapoxcuibl HATPUS, KAIUS U KaIbIHUs, UX Hcnonvzoéams Tabmuiy pacTBOPUMOCTH  JUIS
CBOIMCTBA U IPUMEHEHHUE. XapaKTEPUCTUKHA OCHOBAHUM.
JemoHcTpanuu. Komuiekius oCHOBaHUM. 1Ipo6ooumys pacuéTsl o GpopmMyaaM OCHOBAHU.
W3meHeHne oKpacky HHIUMKATOPOB B IIEIOUHOM Haxooumpw HMCTOYHUKHU uHbOopMaIuu 0
cpene. Tabnuia pacTBOPUMOCTH OCHOBAHMH, KMUCIOT | BBIOpaHHOM IENOYH, aHanuzuposams WHPOPMAIUIO,
U COJIEH B BOJIE. 2omogums UHHOPMAIMOHHBIN MPOAYKT, NPeOCmasisims
JlabopaTopHble onbITHI. €ro, eecmu JUCKYCCUIO W KOPPEKMupoams CBOIO
HccnenoBanue pacTBOpOB 1IEIOUEH MO3UILIMIO TIO €€ pe3ysbTaTam
WHIUKATOpaMu
Comn Conu, ux cocTaB U Ha3BaHuUs. PacTBOpUMOCTh Xapakmepuszogamb ~ COIA KAk  MOPOIYKTHI

coJiell B BOJE.
HMemouncrpanun. Komnekuus coneit. Tabnuma
PacTBOPUMOCTH OCHOBAHHUM, KUCIIOT U COJIEH B BOJIE

3aMeLIeHHs BOJIOPO/Ia B KMCIIOTE HAa METAJLI.
3anucvieams HopMyIbI CONEN IO BAJIEHTHOCTH.
Has3zvieams conu o popmynam.
Hcnonvzoéams TabMUIy pacTBOPUMOCTU IS
XapaKTEPUCTUKHU CBOWMCTB COJICH.
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1Iposooums pacu€Tsl 0 GopMyIam comei
3 [IpencraBurenu Xnopua HaTpus U KapOOHAT KalbIIHs, UX Haxooumpw HCTOYHUKU uHbopMauu 0
1 coneit (ypok — CBOICTBa U IPUMEHEHUE BBIODAaHHOW  CONU, aHanusuposéams  WHHOPMAILHUIO,
y4eHUYECKast 2omogums MHHOPMALIMOHHBIN MPOAYKT, NPeOCmasisims
KOH(epeHIHs) €ro, 6ecmu JIUCKYCCUIO U KOPpPeKmupoeams CBOIO
MO3UIUIO 1O €€ pe3ynbTaTaM
3 Knaccudukanus Bemiectsa, ux xinaccupukanys u Buinoanams  1ecTel,  pewams  3agadyd U
2 HEOPraHUYECKUX MHoOroo6Opasue. [IpocTeie BelecTBa: METaLIbI U yIpaXHEHUS 110 TEME.
BELIECTB HemeTa/uibl. CI0XKHBIE BELIECTBA: OKCUIBI, I1Iposoodums OLIEHKY COOCTBEHHBIX TOCTH)KEHUH B
OCHOBaHUS$1, KUCJIOTBI, COJTU YCBOCHHUU TEMBI.
Koppexmuposams cBOM 3HaHUS B COOTBETCTBUU C
TUIAHUPYEMBIM Pe3yIbTaTOM
3 Kontponbnas padota Ne 2 «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI
3
3 AHanus KOHTpoJIbHOU paboThl. [lonBeneHe UTOTOB yueOHOT O Toaa
4
IIpumepHoe TeMaTHUYeCcKOe JIAHMPOBaHKMe Kypca 8-ro Kiacca
(2 4 B Hepren10, Beero 68 4, 3 HUX 4 4 — pe3epBHOE BpeMs)
H
omep
a Tema ypoka OcHoBHoOe coJep:kaHue XapakTepucTHKa OCHOBHBIX BH/10B AesTel1LHOCTH
YPOK YPOKa o0yuarwmuxcst ¢ OB3 (Ha ypoBHe y4eOHBIX JeiiCTBHIA)
OB
n/n

8 kiaace

HayvajbHble NOHATHS M 3aKOHbI XuMuu (20 v)
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IIpeamer
xumuu. Ponp xumun
B JKU3HM UYEJIOBEKA

Tena u  BemecrBa.  CBolicTBa
OTalloHHbIE ¢busnyeckue CBOMCTBA BEIIIECTB.
Martepuansl U MartepuaioBeneHue. Poiap xumun B
KHU3HM  COBpeMEHHoOro  oOmectBa.  OTHoOuIeHHE
o0IIecTBa K XUMHH: XeMOQHIU 1 XeMo(poOusi.

HemoncTpaumnu. Komiekius maTepuanoB 1
U3/1eNINI U3 HUX.

JlabopaTopusble onbIThl. 1. O3HaKomileHUE C
KOJIJIEKIMEH 1abopaTopHON MOCY 1bl

BCIICCTB.

ObvsicHamp, 9TO TPEAMETOM HW3YYCHUS XUMUU
SIBJISTFOTCS BEIIECTBA, MX CBOMCTBA U X TIPEBPAIICHHS.

Pasnuuams  Tema W BemiecTBa, BEIIECTBA H
MaTepHabl.

Yemanasnueams TPUUWHHO-CIICICTBEHHBIE CBSI3H
MEX/y CBOWCTBAMH BEIIECTB U UX MPUMECHEHUEM

Xapaxmepuzosamuv MOJIOKUTETHHYIO "
OTPUIATEIILHYIO pOJIb XHUMHH B H3HH COBPEMEHHOTO
oOrrecTBa.

Apeymenmuposams CBOE OTHOIICHHUE K XeMO(DHINU
u xemodooumu.

Metonsl
W3Y4YEHUs] XUMUU

Haomronenue.
Monaenu

Meroapl  M3Y4EHHS] ~ XHUMUH.
DKCIEPUMEHT MonenupoBanue.
MaTepuaibHbIe U 3HAKOBBIE MJIM CUMBOJIbHBIC.

JemoncTpanun. Mojeny, UCHOIb3yeMble Ha
ypokax (uszuku, 6uongoruu u reorpadpun. OOBEMHBIE U
IApOCTEP>KHEBBIE MOJIETM HEKOTOPBIX XHWMHUYECKHX
BeniecTB. Mosienu KpUCTAJUIMYECKUX PEHIETOK

Xapaxmepuzoéamsb OCHOBHBIE METOJIbI
€CTECTBEHHO-HAYYHBIX TUCIUILINH.

Ilpusooums ipuMepsl MaTepUATBHBIX U 3HAKOBBIX
WJIM CUMBOJIBHBIX MOJIETICH, HCIIOJIb3YyEeMBIX Ha YPOKax
(busuku, 6uosioruu u reorpaduu.

Cobupamb 00bEMHBIE U IAPOCTEPIKHEBBIE MOICTTU
HEKOTOPBIX XMMHYECKUX BEIIECTB

HU3Yy4YCHUS

ArperarHble
COCTOSIHUS BEILIECTB

I'a3el. JKunkoctu. TBEpablie BemecTBa. B3aumusie
IepeXobl ~ MEXKIYy  arperaTHpIMM  COCTOSIHUSIMH
BEIIECTBA: BO3TOHKa (CyOnuMmanus) u jaecyOnumanus,

KOHACHCcaAlIuA n HucmapcHue, KpuCTaJlJIn3alnsa n
IUTaBJICHHUE.
Jemoncrpanun. Cobupanue npubopa s

MIOJIyYEHHUsI ra3a U IPOBEpPKAa €ro Ha T'€pMETHYHOCTD.
Bosronka cyxoro uspga, wuoja WiIM  Ha(TaJIMHA.
ArperaTHbl€ COCTOSTHUS BOJIBI.

JlabopaTopubie onbiThl. 2. IlpoBepka mpubdopa
JUIS TTOJIy4€HNUs T'a30B HA FEPMETUYHOCTh

Pasnuuams Tpu arperaTHbIX COCTOSIHHSI BEIIECTBA.

YVemanaenueams B3aUMOCBS3M  MEXKAY HUMH Ha
OCHOBE B3aMMHBIX IEPEXO0JIOB.

Hnnrocmpuposams 3TH Iepexo1bl IPUMEPAMH.

Habniooams XUMUYECKUH SKCIEPUMEHT U Oenamby
BBIBOJIbI HA OCHOBE HA0JII0IEHUI
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[MpakTryeckas 3HAKOMCTBO C JJaOOpaTOPHBIM 000PYIOBaHUEM. Pabomams ¢ mabopaToOpHbIM O0OpYyIOBaHHUEM U
pabota Ne 1 [IpaBuia TexHUKH O€30MACHOCTH TIPU pabOTE B HarpeBaTeJIbHBIMH ~ NMPUOOpaMH B COOTBETCTBUH  C
kabuHere xumun. Hekotopsie BuabI padoT. MPaBUJIAMU TEXHUKHU 0€301TaCHOCTH.
Buinonname MpoCTenIIme MaHUNYJISIIUN c
1a00opaTopHBEIM  O0OpyJOBaHWUEM: C  JIaDOpaTOPHBIM
IITAaTHBOM, CO CIIUPTOBKOM
dusznyueckue ®dusnueckue sBieHHUs. YUCThIE BellecTBa U Paznuuams  usndeckue W XUMHUYECKHE SIBIICHUS,
SIBJICHHS B XUMHUHU cmecd. ['omoreHHble M rereporeHHbie cMecH. CMECH | YUCTBHIC BEIIECTBA M CMECH.
KaK OCHOBa razooOpazuble, kuakue W TBEpABIE.  CrocoObI Knaccugpuyuposamo cmecn.

pas3aeneHus cmecen

pasfesieHns CcMeced: MEeperoHkKa, WiIM JUCTHILISLuS,
OTCTauBaHue, (UIbTPOBAHUE, KPUCTAIM3ALMUS WIIH
BbIllapuBaHue. Xpomatorpadus. I[IlpumeHeHue >TUX
Croco0oB B 1TaOOpaTOPHOM MpakTHKe, Ha POU3BOJICTBE
U B OBITY.

JdemoHcTpanmu. Pa3nenenue IBYX
HECMEIIUBAIOIIUXCSA  JKHJKOCTEH C  TOMOIIBIO
JeTUTEebHON BOpOHKU. [luctuimnaTop U ero paborta.
VYcranoBka st puiibTpoBaHus U €€ pabota. YCcTaHOBKA
JUIs BbIMapuBaHusg U e€ pabota. Komnmekius ObITOBBIX
npubopoB g (uIbTpoBaHUS Bo3Ayxa. Pasnenenue
Kpacsiero BemiecTBa (uomactepa C  IOMOUIBIO
OyMaxHOU XpomaTorpaduu.

JlaGopaTopuble omnbIThl. 3. O3HaKOMIIEHHE C
MUHepajlaMH, o0pa3ymumMu IpaHUT. 4.
[IpuroToBieHne reTeporeHHON CMeCH MOPOIIKOB CEPBI
U JKeJie3a U UX pas3fiesieHHe.

Ilpusooumo MIPUMEPHI cMecent Pa3IMYHOTO
arperaTHoOro COCTOSIHHUSL.
Ycemanasnueams  TPUUMHHO-CIIEICTBEHHBIE — CBSI3U

MEXIy (QU3NYECKUMHU CBOMCTBaMH BELIECTB CMECH U
ciocobamMu uX pasneneHus. Paznuuams X, onucvbléams U
xapakxmepu306ans NPaKTUIECKOE 3HAUCHHE.

[IpakTrueckas
pabota Ne 2

AHann3 MOYBEI

Pabomams ¢ naGopaTOpHBIM 00OpYAOBaHHEM U
HarpeBaTelbHBIMH  NPHUOOpPAaMH B COOTBETCTBHH  C
MIPaBUIIAMU TEXHUKHU 0€301MacHOCTH.
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Buvinonnams mpocrteiime npuéMbl  OOpalIeHus ¢
71a00paTOpPHBIM  00OPYAOBAaHHEM: BOPOHKOM, (UIBTPOM,
CIIUPTOBKOM.

Habnwooams 3a CBONCTBAMU BEIIECTB U SIBICHUSIMH,
MPOUCXOJSAIIMMHU C BELIECTBAMHU.

Onucvieams XUMAYECKUN 3KCIEPUMEHT C IOMOILBIO
pycckoro (pOAHOrO) SI3bIKA U SI3bIKa XUMUHU.

[Jlenamv BBIBOABI IO pE3yabTaTaM IIPOBEIEHHOIO
9KCIIEPUMEHTA

ATOMHO- XUMHUYECKUE DSJIEMEHTBl. ATOMBI U MOJIEKYJIBI. ObvscHAmMb, 4TO TAKOE XUMUYECKUHN 2JIEMEHT, aTOM,
7 MOJIEKYJISIPHOE [IpocTeie W clOXHBIE BeleCTBA. AJUIOTPONMS Ha | MOJEKYJa, AJUIOTPOIUS, HOHBI.
YUEHHE. npuMepe Kuciaopoaa. OCHOBHbIE NOJIOKEHUS aTOMHO- Paznuuams npocThie U CI0KHBIE BELIECTBA, BEIECTBA
XuMH4YecKue MOJIEKYJIIPHOTO YUYEHHUS. Honsbl. BemectBa | MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHUSI.
3JIEMEHTHI MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O CTPOCHHS. Yemanasnueams NTpUUMHHO-CIEACTBEHHBIE CBS3H
JleMoHCTpanum. Monenu QJUTOTPOITHBIX | MEXIY COCTAaBOM MOJIEKYJ M CBOMCTBAMU aJUIOTPOITHBIX
Moaudukanuii yrnepoaa u cepsl. [lonydenne o30Ha. Mo (UKAIMA KHCIOPO/a.
Dopmynuposams OCHOBHBIE MOJOXKEHUS aTOMHO-
MOJIEKYJIIPHOTO YYEHUS
3Haku 3Haku  (CMMBOJIBI) XUMHYECKUX  DJIEMEHTOB. Haszvieamo 1 3anucvieams 3HAKN XUMAYECKUX
8-9 XUMUYECKHUX Nudopmanus, KOTOPYHO HECYT 3HAKM XHUMHUYECKUX | DIEMEHTOB.
AIIEMEHTOB. 9JIEMEHTOB.  OTHMOJIOTHSI ~ HA3BaHUW  HEKOTOPBIX Xapaxmepuzoeams nHPOPMAIUIO, KOTOPYIO HECYT
[lepuonnueckas XUMHUYECKUX JJeMeHTOB. llepuoanueckas TaOnuia | 3HAKU XUMHUYECKUX DJIEMEHTOB.
Tabiuia xumuueckux  anementoB  J[.  W.  Menneneesa: Onucvieams CTPYKTYPY TaOIUIBI XUMHUYECKHX
XUMUYECKHUX KOPOTKONEPHOIHBIM M IJIMHHONEPUOJHBIN BapuaHThL. | 3neMeHToB JI.J. Menneneena.
snementoB JI. W. | Ilepwonsr u rpynmel. ['aBHass U moOoYHas MOATPYIIIBI ObvscHams STAMOJIOTUYECKHME Hadaja Ha3BaHUU
Menneneesa. unu A- u b-rpynnsl. OTHOCUTENBHAS aTOMHAs Macca. XUMUYECKUX AJIEMEHTOB M UX OTAEIbHBIX TPYIIIL.

Jlemoncrpauun. Iloprpers: 1. 5. Bepremnyca u
. W. MenneneeBa.  KoporkonepuogHelii  u
JUTUHHOTIEPUOTHBIN BapUaHTHI ITepuoanueckoit
cuctemsl /[. 1. MenneneeBa

Pasznuuamo KOPOTKOTIEPHOHBIN u
JUIMHHOIIEpUOAHBINA BapuaHTsl [Iepuoandeckoii cucremsr /1.
. Menneneena
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XHUMHUYECKUE Xumunueckue bopmyIbI. NHnekcsl u Omobpaxcams ~ cOCTaB  BEIIECTB C  MOMOIIBIO
0-11 | dbopmyms kod(purmentel. OTHOCUTENBHAS MOJICKYJISIpHAs Macca. | XUMHUYECKHUX (popmyL.
MaccoBas 1011 XMMHUYECKOTO 3JIEMEHTA B COCIUHECHHH. Pasznuuams nHACKCH 1 KOAPPUIHESHTHI.
Nudopmanus, KOTOpYI0 HECYT XUMUYECKHE (POPMYIIBL. Haxooums OTHOCUTENIbHYIO MOJIEKYJISIPHYIO Maccy
BEIIECTBA U MAaCCOBYIO JOJII0O XUMHUYECKOIO JJIEMEHTA B
COEIMHEHHH.
Tpancnuposams ~ WHGOPMAIHMIO, KOTOPYIO HECYT
XUMHAYECKHE (POPMYITBI
BanentHocTh BanentHoCTb. CrpykTypHbIE bopMyIIbIL. ObvscHAMb, 4TO TAKOE «BAJICHTHOCTH.
2-13 XUMUYECKUE BJIEMEHTBI C MOCTOSHHOW W MEPEMEHHOU Ilonumams OTpaxxeHHE NOPSAKA COCIMHEHUS aTOMOB
BAJICHTHOCThIO. BBIBOJ (opMysbl coeIMHEHHs 110 | B MOJIEKYJIAaX BEIIECTB MOCPEICTBOM CTPYKTYPHBIX (hOpMyII.
BajieHTHOCTH. OmnpezesieHne BaJeHTHOCTH XUMUYECKOTO Ymemv cocmasnsme GopMynbl COEIMHEHUH TIO
teMeHTa 10 ¢opmyne BemecTBa. CocTaBieHUE | BAIGHTHOCTH U onpeoeisms BaIEHTHOCTb HJIEMEHTa
Ha3BaHWW  COCQUHEHWM, COCTOAIIMX W3  JIBYX 1o GopmyJie ero coelMHEeHus
XUMHUYECKHX DJIEMEHTOB, II0 BAJIEHTHOCTH. 3aKOH
ITOCTOSTHCTBA COCTABA BEILIECTB.
JdemoncTpanun. KoHcTpynpoBaHMe
IAPOCTEP>KHEBBIX MOJEIIEH MOJIEKYJI
XUMHYECKUe XuMrueckue peakiuu. PeareHTsl W MPOLYKTHI Xapaxmepuzosamb XUMUYECKYIO PEAKLIUIO U €€
14 peakuuu. [Ipuznaku | peakuuu. [Ipu3Haku XUMHYECKUX peakuil. Y CIOBHs X | yIaCTHUKOB (peareHThl U MPOIYKThl PEaKIUN).

U YCJIOBHSI X
MIPOTEKAHUS

IIPOTEKaHUs W TpeKpalleHusd. Peakuum TropeHus.
DK30TepMUYECKHE U SHAOTEPMUYECKUE PEAKIIUH.
JMemoncrpanun. Anmapat Kunna. Pasznoxenue
Oouxpomara ammoHus. ['opeHue ceppl U MarHuUeBOM
JICHTBI.
JlaGopaTopHble omnbIThl. 5. BzaumoneiictBue
pacTBOpPOB XJIOPHJIOB M HMOAWJOB Kallus C pPacTBOPOM

Onucvleams TPU3HAKKU U YCIOBUS TEUCHUS
XMMHYECKHUX PEAKITUH.

Paznuuams >K30TEpMUUYECKHE M HHAOTEPMUUYECKUE
peaKkIu.

Coomnocums peakli TOPEHUsI U HK30TEPMUUYECKHE
peaKIu.

Habniooamw "

onucsleambsv XUMHYSCKUH
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Hutpara cepeopa. 6. [Tomyuenue ruaporcumaa meau(ll) u
€ro B3aMMOJICUCTBME C CEPHOM  KHUCIOTOH. 7.
B3anmozencTere pacTBopa coabl ¢ KUCIOTOU

9KCIIEPUMEHT C IIOMOIIBIO PYCCKOTO (POAHOrO) f3bIKa U
S3bIKa XUMUHU.

3aKoH 3aKOH COXpaHEHUsl MacChl BEIIECTB. XUMHUYECKUE Dopmynuposams 3aKOH COXPAHEHHS MacChl BELLIECTB.
5-16 | coxpanenusi maccel | ypaBHeHHA. CoCTaBleHHE XHMHYECKHX ypaBHeHHH. | Cocmagname Ha €ro OCHOBE XMMUYECKHE YPABHEHUSI.
BEILECTB. Nudopmanius, KOTOPyro HECET XUMUYECKOE YPaBHEHHE. Tpancauposams nHbOPMAIUIO, KOTOPYIO HECYT
XHUMHYECKUE demoncrpauuu. [Toprperst M. B. JIoMmoHOCOBa U | XUMUYECKHE YPABHEHUS.
YpaBHEHUSA A. JI. JlaByazbe. Topenme ¢ocdopa. OnbiThl, DKCHIepUMEHTAIIBHO 100M8EepHcOams
WJUTIOCTPUPYIOLIHNE 3aKOH COXPAHEHHS MAacChl BEIIECTB. | CIPABEVIMBOCTh 3aKOHA COXPAHEHUSI MacChl BEIIECTB.
JlabopaTopuble onbIThbl. 8. IIpoBepka 3akoHa
COXpaHEHHUS Macchl BEIIECTB Ha  TpuUMepe
B3aMMOJCHCTBUA MENoUn M KHUCHoThl. 9. IIpoBepka
3aKOHAa COXPAaHEHHS Macchl BEIIECTB Ha IMpUMeEpe
B3auMoencTBus ménoun u conu xenesa (111).
Turnbl Knaccudukanmss XUMUYECKHX  peakuuii 1o Knaccugpuyuposamov ~ XxuMu4ecKkue  peakiuu 10
7-18 | XuMHYEeCKHX COCTaBy M 4HCIy pEareHTOB M MPOAYKTOB. THIBI | IPU3HAKY YKCiIa U COCTaBa PEareHTOB U NPOIYKTOB.
peakuuit XUMHUYECKUX  peakiuil.  Peaknum — coeauHeHws, Xapaxmepuzoeams poilb KaTaln3aTopa B MPOTEKaHUU

pasnoxeHus, 3amemieHuss U obMeHna. Karamuzatopsl u
KaTajus.

Jemoncrpauuu. ['openue pocdopa, pactBoperue
MPOJAyKTa TOpEeHUs B BOJAE U  HUCCIEIOBaHHE
IIOJIyYEHHOT'0 pacTBOpa JIakMycoM. BsaumopeiicTBue
COJITHOM KHMCIJIOTHI ¢ HUHKOM. [lomydenue ruppoxcuaa
meau(ll) u ero pasnoxeHue Npu HarpeBaHUHU.

JlabopaTopuble omnbiThl. 10. Pasnoxenue
MIEPOKCHJIa BOJOPOJAa C IOMOULIbI0 OKCHJA MapraHua
(V). 11.3amemeHne kene3oM MeOH B MEIHOM
Kyopoce.

XUMHYECKON peaKIIiH.

Habnrwooams H OnucCvHIBAmsb XUMHYECKHI
IKCIIEPUMEHT C TIOMOIIBID PYCCKOTO (POAHOTO) S3bIKA H
SI3BIKA XUMHUHA
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[ToBTOpeHue n

TGCTI/IpOBaHI/IC, PCIICHUC 3ala4 W BBIIIOJIHCHUC

19 0000I11ICHUE TEMBI. YIOpakKHCHUH 110 TeMe
ITonroroBka k
KOHTPOJBbHOU
pabore
KonTponbnas padota Ne 1 «HauanbHble HOHATHS U 3aKOHBI XUMHUI
20
Ba:xuneiinmue npeacraBuTe/ M Heoprannveckux BemectB. KosmyecrBenubie oTHOMEHHs: B xumuu (18 1)
Bosnyx u ero CocraB Bo3ayxa. Xapaxmepuzoeams 00BEMHYIO JTOJIF0 KOMIIOHEHTA
21 COCTaB [Tousitre 06 00BEeMHOM /10J1€ () KOMITOHEHTA TaKOW MPUPOIHON ra30BOM CMECH, KaK BO3yX, U
MIPUPOIHOM ra30BOM CMECH - BO3/1yXa paccuumuléams €€ 1o 00bEMY ITOM CMecH.
Pacuer 00beMa KOMIIOHEHTA I'a30BOM CMECH I10 Onucvieams 00BEMHBIN COCTaB aTMOC(HEPHOTO
ero o0beMHOH J10J1€ ¥ HA00OpOT. BO3/lyXa U NOHUMAMb 3HAYEHUE ITOCTOSIHCTBA ATOT0 COCTaBa
JemoncTpanuu. OnpenencHue coaepKaHus JUISL 3/10POBBSIL.
KHCJIOPOJIA B BO3/IyX€E.
Kucnopon Kucnopona. O3on. [lonyyenue kucmopoza. Xapaxmepuzoeams ~ 030H, Kak  aJUIOTPOITHYIO
22 Cobupanue 1 pacno3HaBaHHE KHUCIOpoaa. XUMHYECKUE | MOAU(PHUKAIIMIO KUCTIOPOIa.

CBOMCTBA KHMCIJIOPOJIA: B3aUMO/JICHCTBUE C METAJIIAMHU,
HEMeTaJlJIaMH U CI0XKHBIMHU BenlecTBamu. [Ipumenenue
Kucioposa. Kpyropopor kuciopoja B Ipupoze.

demoncrpanumn. [lonyyenue kuciopona
Pa3IoKEHUEM NIEPMAHTAHATA KIS U IIEPOKCH]IA
Bosioposia. CoOrpaHre METOZI0M BBITECHEHUS BO3/1yXa U
BoJbl. Pacnio3naBanue kucnopoaa. I'openue maruus,
xKeJesa, yrisi, cepbl U pocdopa B KuCIopoe.

Onucvigamv GU3NUECKUE U XUMHUYECKHE CBOWCTBA,
MOJTy4YeHUE U MPHUMEHEHHE KHCIOpOJa C HCIOJIb30BaHUEM
pycckoro (pOAHOTO) SI3bIKA U SI3bIKA XUMUH.

Ycemanasnueams  TPUUMHHO-CIEACTBEHHBIE — CBSI3U
MEXy (PU3HUECKUMH CBOHCTBAMHU KHCIOPOAa U CLIOCO0aMHU
€ro cooupaHusi.

Ilposooumys, nabnooames N ONUCLIBAMb XUMUYECKUN
9KCHEPUMEHT o MOJTyYEHHUIO, coOMpaHHIO u
pacro3HaBaHUIO KHUCIIOpOJAa C COOJIIOJICHHEM  ITPaBHII
TEXHHUKHU 0€30MacHOCTH
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[TpakTudeckast [Tomydenue, cobupanue ©  paclo3HaBaHUE Pabomams ¢ mabopaToOpHbIM O0OpYyIOBaHHUEM U
23 pabota Ne 3 KHCIIOpo/ia HarpeBaTeNIbHBIMM ~ MpUOOpaMH B COOTBETCTBUU  C
MpaBUJIAMU TEXHUKHU 0€301IacHOCTH.
Buinonnames mpocreiinive mpueMbl 0OpalieHus ¢
1a00paTOpHEIM 00OpYyIOBAaHUEM: COOMpPATh MPUOOP IS
MOJTyYeHUs] Ta30B, MPOBEPATh €ro Ha TePMETUYHOCTH U
MCIOIB30BATH JJIS MOIYUEHHS KUCIOPOa.
Cobupams KUCIOPOJ METOJIOM BBITECHEHHS BO3/yXa
U PACNO3HABAMb €TO.
Habnooams 3a CBOMCTBAMU BCILECTB U SIBICHHUSIMHU,
MPOUCXOSIINMHU C BEIIECTBAMHU.
Onucvleams XUMHUYECKUH SKCIIEPUMEHT C MOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) S3bIKa U S3bIKa
XUMHU.
Cocmasnsasms OTYET MO pe3yjibTaTaM IPOBEIECHHOTO
HKCHEPUMEHTA
Oxcuppl Oxcuapl. O6pazoBaHue Ha3BaHUN OKCHJIOB IO UX Bvioenamy cyiiecTBeHHbIE TPU3HAKU OKCHJIOB
24 ¢dopmynam. CocraBieHue GopMys OKCHJIOB 10 UX /Jlasams Ha3BaHUS OKCHUJIOB IO UX (popmyniam
Ha3BaHusAM. [IpencraBureny oKCHIOB: BO/Ia U Cocmagnsams GOPMYIBI OKCHIOB TI0 UX Ha3BAHHSIM
YTJIEKUCIIBIHN ra3, HerameéHast U3BecTh. Xapakmepuzoéamb TaKUX TPEACTaBUTEIEH OKCHJIOB,
JdemoncTpanuu. Kouiekius oKcuaoB Kak BOJa, YIVIEKUCIIBIN I'a3 U HErameéHasi u3BeCTb.
JlabopaTopusbie onbIT. 12. [IomyTHEHNE
M3BECTKOBOW BOJIBI ITPU MPOITYCKAHUH YTIIEKHCIIOTO Ta3a
Bonopon Bonopon B npupoze. dusnueckue U XUMUYECKHE Xapaxkmepuzoeams cOCTaB MOJIEKYJIbl, (PU3NUECKUE U
25 CBOWCTBA BOAOPO/IA, €TO MOJTyYeHHE U IIPUMEHEHHE. XUMHAYECKHE CBOWCTBA, IIOJNlydeHHE W  TNPHUMEHEHHE
Jemouncrpanuun. [lonydyenne, cobupanue u BOJOpOJA.
pacrio3HaBaHue Bojopoa. ['openne Bogoposa. YVemanasnueams — TIPUYUHHO-CIICICTBEHHBIE  CBSI3U

BzaumopeiictBue Bogopona ¢ okcugom meau (11).
JlaGopaTopHusbie onbIT. 13. [Toryuenue Bogopoaa
B3aMMOJICHCTBUEM LIMHKA U COJITHOM KUCIIOTBI

Mex 1y GU3MUECKUMHU CBOMCTBAMH M CIIOCOOAMU COOUPAHUS
BOZOPOJIa, MEXIY XUMHUYCCKHMH CBOWCTBAMH U €0
MIPUMEHEHHUEM.

Ilposooumys, nabnooams N ONUCLIBAMb XUMUYECKUN
IKCIIEPUMEHT o MOJTyYEHUIO, coOupaHHIo u
pacro3HaBaHUIO BOJOpPOJA C COOJIOACHWEM  IPaBHII
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TEXHUKUA 0€30IMaCHOCTH.

26

IIpakTnueckas
pabota Ne 4.

[Tomydenue, cobupanue ©  paclo3HABaHUE
BOJIOpO/Ia

Pabomams ¢ naGopaTOpHBIM 00OpYHZOBaHHEM U
HarpeBaTelIbHBIMH  NPHOOPaMH B COOTBETCTBHU  C
NpaBUIAMU TEXHUKHU 0€301TaCHOCTH.

Bvinoanams mpocteiime npueMbl OOpamieHus ¢
1a00paTOpHEIM  00OpYyIOBAaHUEM: COOMpATh TPHOOpP IS
NOJY4YEeHUsl Ta30B, MPOBEPATh €ro Ha TIepMETHYHOCTh H
WCTIOJIH30BATH JIJIS TTOTY4EHHS BOAOPO/IA.

Cobupams BOAOPOA METO/I0OM BBITECHEHUS BO3/lyXa U
Ppacnosnaeams ero.

Habniwooams 3a CBOWCTBAMU BEIIECTB U SIBICHUSIMH,
MPOUCXOAAIIMMHU C BEIICCTBAMMU.

Onucvléams XUMUYECKUI SKCIIEPUMEHT C MOMOILBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKa M SI3bIKA
XUMHUU.

Cocmaensaims OTYET TO pe3ysbTaTaM MPOBENECHHOTO
9KCHEPUMEHTA

27

KucmoTsl

KucaoThl, MX COCTaB U MX KIaCCUPHUKALIHSL.
WNunukaropsel. Tabnuna pactBopumoctu. ConsiHast 1
CEpHasl KUCIIOThI, UX CBOWCTBA U IIPUMEHEHUE

Jemoncrpanun. Kosuiekiys MuHepabHbIX
kuciaot. [IpaBuio pa3baBieHus: cepoi KUCIOTHI.
JlabGoparopubie onbIT. 14. Pacno3HaBanue KucioT

AHCUZUS’Z/lpO@amb COCTaB KHCJIOT.
Pacnosnasams KUCIOTEHI ¢ IMOMOIIIBKO MHAWKATOPOB.

Xapaxmepuzoeamsv IIpeICTaBUTENEN KHUCJIOT:
COJISIHYIO U CEPHYIO
Ymemo XapaKTepu30BaTh pacTBOpPUMOCTh

COEMHEHMI C MOMOIIBIO TAOJIUIBI PACTBOPUMOCTH.
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WHIUKaTOpaMHu.

Yemanasnueams  NpPUUMHHO-CIIEICTBEHHBIE — CBSI3U
MEXJly CBOWCTBAMU COJIIHOM M CEpPHOM KHUCIOT H
00JIaCTSIMH WX TPUMEHEHHS.

Ocosnasamb HEOOXOAUMOCTH COOJIFOACHUS TIPABHII
TEXHHUKHU 0€30MIaCHOCTH NpH pabOTe ¢ KUCIOTAMHU.

Comu Conu, ux coctaB ¥ Ha3BaHUs. PacTBOpUMOCTH Xapaxkmepuzoeams cONM Kak TPOAYKThbI 3aMELIECHUS
28 cousieit B BoJie. [IpencraBurenu conei: XJaopul HaTpus, BOJIOPOJIa B KUCJIOTE HA METAJLIL.
KkapOoHaT Hatpus, pocdar KambIus. 3anucvieams GopMyIbl coeil O BaTEHTHOCTH.
demoncrpauun. Kostekius coneit. Tabmwuia Haszvieams conu no popmynam.
pPacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJIE Ucnonvszoéams  TabnWIly  pacTBOPUMOCTH  JUIS
XapaKTEPUCTUKH CBOWCTB COJIEH.
1Iposooums pacuéTsl 10 GopmynIam cosei
KonuuecTBo [locrosinnas ABoragpo. KommyecTBo BeriecTsa. O0vsicHAmMb, UYTO TaKOE «KOJUYECTBO BEIIECTBAY,
29 BeniecTa §18 Monb. MonsspHass  macca.  KpaTHele  eIMHMIIBI | «MOJIbY», «IIOCTOSIHHAsE ABOTapo», «MOJISIpHAsi Maccay.
U3MEpPEHUs] KOJIMYECTBAa BELIECTBA — MWJUIMMOJIb U Pewams 3amaun ¢ KCHOJIB30BAaHUEM HOHATUN
KWJIOMOJIb, MWJIJTUMOJISIPHA U KWIOMOJISIPHAsE MAacChl | «KOJMYECTBO BEIIECTBA», «MOJSIPHAs Macca», «I1OCTOsIHHAs
BEIIIECTBA. ABoraapo
Pacuetsl C HCII0JIb30BaHUEM HOHSTHN
«KOJIMYECTBO  BEILECTBAa»,  «MOJSpHAs  Maccay,
«IIOCTOSIHHAsA ABOTazpo».
JleMOHCTpaLuH. Hekoropslie METaJlIbl,
HEMETAJUIbl U COEAVNHEHUs KOJIMYECTBOM BEIECTBA B 1
MOJIb
MounspHbli 3aKoH ABorazpo. MomnspHsii o0beM Obvsacuamb, 4TO TaKOE «MOJIAPHBIH O0BEM Ta30B»,
31 o0beM razoo0pa3Hbix BemecTB. OTHOCUTENbHAs IJIOTHOCTH | «HOPMajbHbIE YCIOBHSI.
ra3o00pa3HbIX OJIHOTO raza o Ipyromy. Pewamsv 3amaum  Cc  HUCIONB30BAaHUEM  IOHATUI
BEIIECTB Kpathbie €IMHULIBI U3MEpPEHUs — | «KOJIMYECTBO BEIIECTBa», «MOJISIPHAsl Macca», «MOJISPHBIN
MUJUTUMOJIIPHBII u KHJIOMOJISIPHBIN 00BEeMbI | 00bEM T'a30B», «ITOCTOSTHHAS ABOTaIPO».
ra3000pa3HBIX BEIICCTB.
Pacuertsl C HCII0JIb30BaHUEM HOHSITUN
«KOJTMYECTBO  BEILECTBa»,  «MOJSpHAs  Maccay,

«MOJISIPHBIN 00bEM T'a30B», «IIOCTOSIHHASE ABOTAIPO».
JemoncTpanuu. Mojgens MOJSIpHOTO 00beMa
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ra3000pa3HbIX BEIIECTB

Pacuérsl o Pacuetsl C HCII0JIb30BaHUEM HOHSTUI Xapaxmepuzoéams ~ KOIMYECTBEHHYIO  CTOpPOHY
2-33 | XUMHUYECKUM «KOJTMYECTBO  BEILECTBa»,  «MOJSpHAas  Maccay, | XHMUYEeCKHX O0BEKTOB U MPOILIECCOB.

YpaBHEHUSIM «MOJISIPHBIA 00BEM Ta30B», «IUCIO ABOTAIPO» Pewams 3agaun ¢ UCHOJIB30BAaHUEM TOHSATUI
«KOJIMYECTBO BEIIECTBA», «MOJISIPHAs Macca», «MOJISPHBINA
00BEM razoBy», «IOCTOsIHHAs ABOraapo»

Bona. I'mapocdepa. KpyroBopor Boabl B TIpHUPOJE. Obvsacuamp, 4TO TaKOE «OCHOBAHUSY, «IICIOYN,
34 OcHoBaHus dusznueckue U XMMHYECKHME  CBOMCTBA  BOJBIL: | «KAQUECTBEHHAS PEAKLUS», «HUHIUKATOPY.
B3alMO/ICICTBHE C OKCUAAMH. Knaccugpuyuposeams ocHOBaHMS 110 paCTBOPUMOCTHU B
OcHoBaHus, uXx  coctaB.  PactBopumocCTh | Bojie. Onpedensims TPUHAUICKHOCTH HEOPraHMYECKUX
OCHOBaHUH B Bojie. I3MeHeHne OKpacky HHIUKATOPOB B | BELLECTB K KJIacCy OCHOBaHUH 1o (opmyIie.
LIEJIOYHOU cpene. IIpencraBurenn LIEJI0YEH: Xapaxkmepuzosambo CBOMCTBA OTHEIBHBIX
TUAPOKCH]IBI HATPUSI, KM ¥ KaJIbITHUI. Mpe/iIcTaBUTENEeH OCHOBAHUH.
JleMoHCTpanum. Konnekuus OCHOBaHMII. HUcnonvzoéams  TabNHIly  pacTBOPUMOCTH  JUIS
JlaGoparopubie onbIT. 15. H3MeHeHHME OKpacKd | OompeAesieHus paCTBOPUMOCTH OCHOBAHHUM.
MHJMKAaTOPOB B IIEIOYHON CPEJE.
PactBops!. PacTtBopurens W pacTBOPEHHOE  BELIECTBO. Obvacuams,  YTO  Takoe  «MaccoBas  JOJA
35 MaccoBas noiss | PactBopel. PactBopenue. I'mapatel. MaccoBasi A0J1s1 | paCTBOPEHHOTO BEIIECTBAY.
pPacTBOPEHHOIO pacTBOPEHHOIO BEIIECTBA. PacueTsl, CBSI3aHHBIE C Yemanaenueams ananorun ¢ 00BEMHOM  joseit
BElIeCTBa HCIIOJIb30BAHUEM MOHSTUS «MaccoBast JI0JIs1 | KOMITOHEHTOB ra30BOM CMeCH
PacTBOPEHHOTO BELIECTBA. Pewams 3amaum  Cc  HMCNONB30BAaHUEM  IOHATUI
JlabopaTopubie onbIT. 16. O3HaKOMIEHHE C | «MaccoBasl 10JI1 3JIEMEHTA B BELIECTBE», «MaccoBast A0S
npernapaTamMy JOMalllHed WM IIKOJbHOW alTe4YKH — | paCTBOPEHHOTO BELIECTBAY, «o0beMHas JOTIst

pacTBopaMM  TEPOKCHJA  BOJOPOAA,  CHUPTOBOM

ra3000pa3HOro BEUIECTBA
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HAaCTOMKM MOJa ¥ HAIIATBIPHOT'O CIIUPTA.

36

[IpakTnueckas
paborta Ne 5

[IpuroroBineHnue pacTBOpOB COJIEW C UX 3aJaHHOU

MAacCOBOH JoJIeH

Pabomams ¢ naGopaTOpHBIM 00OpYHZOBaHHEM U
HarpeBaTeIbHBIMM ~ MpHOOpaMH B COOTBETCTBUU  C
NpaBUIaAMU TEXHUKHU 0€3011acCHOCTH.

Buinonnams mpocTeiiiue mpueMbl OOpalieHHs ¢
71a00paTOPHBIM 00OPYIOBAHUEM: C MEPHBIM LIMJIUHIPOM, C
BECaMH.

Habnooams 3a CBOMCTBAMU BCILECTB U SIBICHUSIMHU,
MPOUCXOSIINMHU C BEIIECTBAMHU.

Onucwvieams 9KCIIEPUMEHT C HOMOIIIbIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) S3bIKa U S3bIKa
xumun.  Cocmaenams ~ OTUETBI N0  pe3yjbTaTaMm
IIPOBEJEHHOIO

JKCIIEPUMEHTA

I'omoéumsb pacTBOPBl C ONPEIEICHHOM MacCOBOU
JI0JIEN paCTBOPEHHOTO BEILIECTBA.

Jlomarnuuit
sKkcriepuMent Ne 1

BelpamuBanue  KpHCTaIOB
KBacCLOB WJIM MEIHOIO KyIopoca.

AJTFOMOKAJIMCBBIX

Buinonnsams 6e30macHbIe B JOMAITHUX YCIOBUAX
9KCHEPUMEHTBHI, IPOBOIUTH HAOIIOCHUS 32 POCTOM
KPHCTAJLIOB.

Ogopmaams OTUET O TPOJIENTaHHON paboTe ¢
HCITIOJIb30BAHHUEM PYCCKOI'O A3bIKA M A3bIKA XUMUU.

37

O06o0menre 1 cucTeMaTr3als 3HaHui 1Mo Teme «BakHelme npecTaBUTeN HeoOpraHndecknx BemecTs. KomnyecTBeHHbIE

OTHOIICHHA B XUMUN»

38

KOHTpOJ’IBHaSI pa60Ta mo TeMe «BaknHeie MMPpEACTAaBUTCIIN HCOPTaHNYUCCKHUX BCUICCTB. KoauuecTBeHHBIC OTHOIICHUS B XUMMI)

OcHOBHBIE KJIaCChl Heopranu4yeckux coequHenni (10 4)
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Oxcuper: O6o6mieHne  cBefeHW 00  OKCHAAX, WX Obvsichamsp, 4YTO  TaKOe  «HECOJIe0Opasyrolme
39 KJ1accupuKanus KiaccupuKaluy, Ha3BaHUSAX U cBoMcTBaxX. CHOCOOBI | OKCHIIBI»,  «COJEOOpa3yrolue  OKCUIBD»,  «OCHOBHBIE
CBOICTBa MOJIy4EHUSI OKCHJIOB OKCHJIBI», «KUCIIOTHBIC OKCHJIBI».
JlaGoparopuble onbIThl. 17. B3aumopelictBue Xapaxkmepuzosams 0O0IIME XWMHYECKHE CBOMCTBA
okcuga Kamblmst ¢ Bomoil. 18,  IlomyTHenue | conmeoOpa3yromux OKCHIOB (KHUCIOTHBIX M OCHOBHBIX)
M3BECTKOBOM BOJIbI Cocmasnsasms ypaBHEHMsI peakIUil ¢ y4acTHEM OKCHJIOB.
Habnwooams n onucvieams peakyy ¢ y4aCTUEM OKCHJIOB C
MTOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WIIH POJTHOTO) SI3bIKA U
SI3BIKA XUMUHU.
1Iposooumsb ONBITHI, TOATBEPKIAIONINEC XUMUYECKUE
CBOMCTBA OKCHIOB C COOJIIOJIGHHEM TIPaBUI TEXHUKU
0€30MacCHOCTH
OcHoBaHws: OcHoBaHus, WX KJIacCU(PUKALWSA, Ha3BaHUSI U Cocmaenams  ypaBHEHHS] pEaKIMd C y4acTHEM
40 KJaccupuKanus cBoiicTBa. B3aumopeiicTBue ¢ KUCIOTaMU, KUCIOTHBIMU | OCHOBAHMIA.
CBOICTBa OKCHJIAMH U COJISIMH. Pa3joxeHne HepacTBOPUMBIX Habniooams wn onucvieams peakuu ¢ y4yaCTUEM
ocHoBaHu#. CriocoObI MOTYYEHHs] OCHOBAHHIA. KUCJIOT C TIOMOIIBI0 €CTeCTBEHHOro (pycCKOro WU
JlabopaTopHble ONBITHI. 19. Peakuust | pogHOrO) SI3bIKA U SI3bIKA XUMUU.
uewrpanuzaiun. 20. [onyuenue rumpokcuaa meau (I1) 1Iposooumsb ONBITHI, TOATBEPKIAIOIINE XUMUYECKUE
U ero B3auMojeiicTBUe ¢ KucimoToil. 21. PaznoxeHue | CBOMCTBa OCHOBAaHHM, C COOJNIIOACHHUEM MIPABUJI TEXHUKHU
ruapokcuaa meau (1) mpu HarpeBanum. 0e30MacHOCTH
Kucnotsr: Kucnotel, wux xmaccudukamuss ¥ Ha3BaHMUSL. Xapaxmepuzoeams 00IIMEe XUMHYECKHE CBOWCTBA
1-42 | xnaccupukanus Ob6mue XUMHYECKHE CBOMCTBA KHCJIOT. | KUCJIOT
CBOICTBa BzaumoneiictBue KHUCTIOT c MeTalJIaMHu. Cocmaesnams ypaBHEHHS peaklUid C y4acTHEM

ONEeKTPOXUMHUYECKUN P  HAOpsDKEHUM  METaJUIoB.
BzaumogeiicTBue KHCIOT C OKCHIAMH METajjIoB.
B3anmopeiicTBiE KUCIOT ¢ OCHOBAHMSIMH — PEAKIUA
HEeWTpayM3auuu. B3auMOJIEHCTBUE KHUCIOT C COJISIMU.
[Tonyuenne GECKHCIOPOIHBIX M KHUCIOPOICO ISP KAIINX
KHCIIOT.

JlaGoparopHble onbIThl. 22. B3auMmojelcTBue
KHCIIOT ¢ MeTauiaMmu. 23. BsaumopneiicTBue KHUCIIOT C
COJISIMH

KUCIOT. Habnrwoams n onucviéams PEaKIUUA C y9aCTHEM
KHCIOT C TIOMOIIBID €CTECTBEHHOTO (PYCCKOTO WM
POJTHOTO) sI3BIKA U SI3bIKA XUMUMU.

1Iposooumsb ONBITHI, TOATBEPKIAIOIINE XUMUYECKUE
CBOMCTBAa KHCIIOT, C COOJIOJIEHHEM TIPaBUJI TEXHUKH
0€e30macHOCTH




49

Conu: Comun, wux KiaccupuKamuss ©  CBOICTBA. Paznuuath mNOHATUS «CpPEAHHME COJIM», «KUCIbIE

3-44 | knaccudukauus ¥ | BzaumogeiictBue cosieil ¢ MeramiaMu, OCOOEHHOCTHU | COJIMY, KOCHOBHBIE COJINY.

CBOMCTBA 3TUX peakiui. BzanmoencTBre Coneu ¢ COSIMU. XapakTepru3oBaTh OONIME XMMHYECKHE CBOWCTBA
JlaGoparopuble onbIThl. 24. O3HaKOMJICHHE C | COJICH.
KOJUIeKIuen coneir. 25. BzaumopelictBue cynbdara Cocmaenams ypaBHEHUS PEAKIIMI ¢ y4aCTUEM COJICH.
menu (II) c xenesom. 26. B3aumoneiictBue comnedt ¢ | Habarooams W onucvléams Peakliii C y4acTHEM COJIEH ¢
COJISIMHU. IIOMOLIBIO0 €CTECTBEHHOIO (PYCCKOI0 WJIM POJHOIO) s3bIKA U
sI3pIKa XUMUHU.
1Iposooumsb ONBITHI, TOATBEPKIAIOIINE XUMUYECKUE
CBOWCTBAa coJled C COONIOJIGHUEM TMPaBHJ  TEXHHUKH
0€30MacHOCTH
['eneTnueckas 'eneTnueckue psabl MeTaula U HEMeETalUla. Xapakmepuzoeams NOHATHE «T€HETUUYECKUHN PSI.

5) CBSI3b Mexay | I'eHeTnueckas CBA3b MEXAY KJlacCaMU HEOPTraHUYECKHUX Hnniocmpupoéams ~ TEHETUYECKYIO  B3aMMOCBS3b
KJIacCaMH BEILIECTB. MEXAY BEIIECTBAMU: IPOCTOE BEIIECTBO — OKCHUJ —
HEOPraHUYECKUX JlabopaTopHble onbIThI. 27. ['eHeTHYECKast CBSI3b | TUAPOKCU]] — COJIb.

BEILECTB Ha [IpUMEpPE COETUHEHUN MEIH. 3anucvieams ypaBHEHUS PEaKIIMil, COOTBETCTBYIOIIHUX
IIOCJIEI0BATEIBHOCTH («uenouke») IIpEBpAILCHUI
HEOPraHUYECKUX BEIIECTB PA3JIIMYHBIX KJIACCOB.
[IpakTuueckas Pemenne skcriepuMEHTANBHBIX 3a7a4 Ymemo oOpamarbes c 1a00paTOPHBIM
6 pabota Ne 6 o0opy/loBaHMEM M HarpeBaTelbHBIMU NpudbOpamMu B

COOTBETCTBHUH C MPAaBHIAMHU TEXHUKU 0€30MaCHOCTH.
Pacnosnasams HEKOTOpHIE aHUOHBI M KATHOHBI.
Habnwoams CBOICTBa IIEKTPOJINTOB "

MPOMCXOSAIIMX C HUMU SIBJICHUH.

Habniwooams WM onucviéams peakluu € y4yacTHEM
ANIEKTPOJIUTOB C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POIHOTO) SI3bIKA H S3bIKA XUMHH.

@opmynuposamb  BBIBOABI IO
MPOBEJICHHOTO KCIIEPUMEHTA

pe3yibTaTam

O06o0menre 1 cucTeMaTu3arys 3HaHui 1Mo TeMe «OCHOBHBIE KJIACCHl HEOPTAaHWYECKUX COCTMHEHU
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4

KonTponbnas pabota mo reme «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTUHEHUIN

Ilepuoauuecknii 3akon u Ilepuoanueckas cucrema xumudeckux 3jiemeHToB /.. MenaesieeBa u ctpoenne aroma (8 1)

EctecTBeHHbIE EcrectBenHble cemeicTBa XUMHUYECKUX Obvsacuambs TPU3HAKU, IO3BOJIAIOLIME OOBEIUHSATH
4| cemenicTBa JJIEMEHTOB:  IIEJOYHbIE M ILIEJIOYHO3EMEJBbHBIE | TPYIIIBI  XMMUYECKMX  JIEMEHTOB B  E€CTECTBEHHBIE
XUMHYECKHX METaJUIbl, raJloreHbl, MHEPTHbIE (OJIarOpo/HbIE) Ia3bl. | CEMEHCTBA.
AJIEMEHTOB. AmdorepHocTb. AM(pOTEpHBIE OKCHABI U TUAPOKCHIBI. Packpvieams  xumuueckuili cMbICaH  (3TUMOJIOTHIO)
AmpoTepHOCTb Komr1uiekcHsle comu. Ha3BAHUN €CTECTBEHHBIX CEMENCTB
JlaGopaTtopubie omnbiThl. 28. Ilomyuenue Apeymenmupoéams ~ OTHOCUTEIIBHOCTb  Ha3BaHUS
aMm(pOTEepHOr0 TUAPOKCUAA U  HUCCIEJOBAHME €r0 | KMHEPTHBIE ra3bl»
CBOMCTB. Obvsacuamb, 9T0 Takoe «aM(OTEpHbIE COCTUHEHUS.
Habnwoams v onucvieams peakuuil MEXKAY BEILECTBAMU C
IIOMOILBIO PYCCKOT'O (POJHOI0) SI3bIKA U SI3bIKA XUMUHU.
Xapaxkmepuzoseamuw JIBOMICTBEHHBIN Xapaxkrepe
CBOMCTB aM()OTEPHBIX OKCUI0B U TMIPOKCUIOB.
IIpogooumy OIIBITHI 1o MOJTyYEHUIO u
HNOATBEPXKJICHUIO  XMMUYECKMX CBOMCTB  aM(OTEepHBIX
OKCHJIOB U THIPOKCHIOB C COOMIOZAEHUEM NPaBUI TEXHUKU
0€30MacHOCTH.
5 OtkpeiTHE OtkpsiTHE . . MenneneeBbiM Paznuuams  €CTECTBEHHYIO U HCKYCCTBEHHYIO
.. MenneneesiM | Ilepunonnueckoro 3aKOHa 51 CO3JaHue UM | KJIacCU(UKALINH.
ITepnoanueckoro Ileproanueckoi CUCTEMBI XUMUYECKUX DJIEMEHTOB. Apeymenmupoeams  oTHeceHue llepnomnueckoro
3aKOHa JdemoncTpanun. Pasnuunble ¢opMbl  TaOnMIl | 3aKOHA K €CTECTBEHHOH KiaccuUKaIiH.
NIEPUOAUYECKON CUCTEMBI. MopenupoBanue Mooenupoéams ~ XUMHUYECKHE 3aKOHOMEPHOCTH C
nocrpoenust  I[lepuogmueckoit  cucrembl  JI. . | BelgesneHHeM CYHIECTBEHHBIX XapaKTEpUCTUK OOBEKTa U
Menneneena MIpe/ICTaBJICHUEM UX B MPOCTPAHCTBEHHO-IpapuuecKoi nin
3HaKOBO-CUMBOJIMUECKOH hopme
5 OcHoBHbIE ATOMBI Kak (hopMa CyIIECTBOBAHUS XUMHUECKUX Obvacuams, 4YTO TaKOE <«IIPOTOH», «HEHUTPOHY,
CBEZICHHUS O 251eMeHTOB. OCHOBHBIE CBEJICHHSI O CTPOEHUHU ATOMOB. | «QJIEKTPOH», «XUMHUYECKHUI 3JIEMEHT», «MaCCOBOW YHUCIIO».

CTPOCHUHU aTOMOB.

JlokazarenbCcTBa CIIOKHOCTH CTPOEHUSI aTOMOB. ONBITHI
Pezepdopna. [lnanerapuas Mojenbp CTpOSHUS aToMa.
CocTtaB aTOMHBIX s€p: NPOTOHBI, HEHUTPOHBI.

Onucvieamy CTPOEHUE SApa aToMa HCHOJIb3Ys
[Iepnoanueckyro cucreMy XUMUYECKHX 3iemMeHToB [I.1.
Menpeneesa.
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OTHOCHUTENbHAs aTOMHAsI Macca. B3auMoOCBsI3b ITOHATHI
«IPOTOH», «HEUTPOH», «OTHOCHUTEJbHAg AaTOMHas
maccay.

JemoncTpauuu. Mojien aTOMOB XUMHUYECKHUX
3JIEMCHTOB.

Honyuams MHGOPMAIUIO TI0O XUMHH U3 PA3ITUIHBIX
UCTOYHUKOB, AHANU3UPOBAMb €E.

Crpoenue Mukpomup. DnekTpoHbl. CTPOECHUE AIEKTPOHHBIX ObvsicHamb, 9TO TaKOE «DIIEKTPOHHBIN CIION» WU
2 3JIEKTPOHHBIX ypOBHEHl aTOMOB XUMHUYECKHX 31eMEeHTOB NeNoe 1-20. | «3HepreTHUECKUil ypOBEHbBY.
YPOBHEW aTOMOB [TonsiTHE O 3aBEPIIEHHOM 2JIEKTPOHHOM YPOBHE. Cocmasnsams CXeMbl paclpeieleHUsl JIEKTPOHOB 110
XUMUYECKHX ANEKTPOHHBIM CJIOSIM B DJIEKTPOHHON 000JIOUKE
anemeHToB NeNel-20
B Tabmuue J[.1.
Meneneesa.
[lepuonnueck N3otonbl.  ®u3MUECKUl  CMBICI  CUMBOJMKH Packpvieamy  Pusuveckuii  CMBICI:  MOPSIKOBOTO
3 uii 3axoH J[. M. [Iepnoanueckoit CUCTEMBI. CoBpemeHHast | HOMepa XHMMMYECKOTO JJIEMEHTa, HOMepa Iepuoja u
MeneneeBa u dbopmynupoBka [lepuonnueckoro 3akonHa. V3MmeHeHus | HOMepa rPyMIIbL.
CTPOEHHE aToMa CBOMCTB DJIEMEHTOB B IIEpUOAAX M TIpynmax, Kak ObvscHamb 3aKOHOMEPHOCTHU U3MEHEHUS
(GyHKIHS CTPOEHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB. METAIMYECKUX U HEMETAJUNINYECKUX CBOWCTB XUMHUYECKHX
3JIEMEHTOB M UX COCAMHEHUN B IEPHOJIAX U IPYIIIAX.
Xapakrepucrtu XapakTepucTuKa 3J€eMEeHTa-MeTaljla U 3JIeMeHTa- Xapaxmepuzoeams XUMUYECKUE 3JIEMEHTHl 1—3-T0
4-55 | Ka XUMHYECKOI0 HEMeTaula II0 HUX IOJO0KeHHIo0 B Ilepmonnueckoi | meproaoB IO MX MOJOKEeHHIO B llepnommyeckoit cucreme
3JIEMEHTA Ha cucrteMe xumuueckux anemeHToB [1. 1. Menneneena. xuMmudeckux aneMeHToB 1. . Menneneesa.
OCHOBAHUH €r0 JemoncTpanuu. Mosieny aTOMOB 3JIEMEHTOB 1— Apeymenmuposamo CBOMCTBA OKCHJIOB u
MI0JIO’KEHUS B 3-T0 nepHooB TUAPOKCUIOB META/NIOB M HEMETAUIOB  IOCPEICTBOM
ITepnonnueckoi YpaBHEHUH peakunui
cucreMe
3HaveHHe CooOmieHust yyammuxcsi O KU3HU, HaydyHOU U Onpeodenamos NCTOYHUKUA XUMHUYECKON HHPOpMAIIH
56 ITeproauueckoro obmectBenHoit  nestenbHocTH  JI.MI.  MeHpaeneeBa Honyuamo HEOO0XOIUMYIO uH(}OpPMAIIHIO u3
3aKOHa U «[lepuonnyeckoMy 3aKOHY HE TPO3UT pa3pylI€HHE, a | pa3IUYHbIX HCTOYHHUKOB, aHAIU3UPOBambv €€, opopmusims
[lepuonnueckoit TOJIBKO pa3BUTHE U HAJICTPOUKH OOCIIAI0TCS» WH(GOPMALIMOHHBIA TPOIYKT, npe3eHmosams €ro, eecmu
CHUCTEMBI Hay4HYIO TUCKYCCHIO, OMCMAa8amy CBOK TOUKY 3PEHUS WU
XUMUYECKHUX Koppekxmuposamas €€.

snemenTtoB 1. U.
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MenpaeneeBa
XuMnueckas cBsi3b. OKHCANTENbHO-BOCCTAHOBUTEIbHbIE peakuu (8 4)
Honnas Nonnast xumudeckas cBsi3b. MIoHbI, 00pa3oBaHHBIC ObwsacHAmMb, YTO TAKOE MOHHAS CBA3b, HOHEI.
57 XMMHYECKas CBA3b aTOMaMH METAJIOB U HeMeTauioB. CxeMbl 00pa3oBaHUs Xapakmepuzosams MeXaHU3M 00pa30BaHUS HOHHOMN
MOHHOM CBSI3U JUIsl OMHApHBIX CcOeAVHEHUW. VOHHBIE | CBS3M.
KPUCTAJUTMYECKUE PEMmETKH W (PU3MYecKue CBOMCTBA Cocmaensims cXeMbl 00pa30BaHUsI HOHHOU CBSI3H.
BEIIECTB C OTUM THUNOM pemérok. Ilonarue o Hcnonvzosams 3HAKOBOE MOJEIUPOBAHUE.
(GhopMyIbHON eIMHUIIE BEIIECTBA. Onpedenams TUN XUMHYECKOM CBSI3U 1O  (opmyne
JemoncTpauuu. BuneodparmMeHTHI © ClaiIbl | BEHIECTBA.
«MoHHast XMMHYECKas CBA3b». KOJUIEKIHMSA BEIIECTB C Ilpusooums puMepHI BEIIECTB C HOHHOH CBS3BIO.
HOHHOM XHMMHYECKOH CBsA3bI0. MoJenn HOHHBIX Yemanaenueams — npUYMHHO-CIIEACTBEHHBIE — CBSI3U
KPUCTAJUIMYECKUX PEIIETOK. MEXAYy COCTaBOM BELIECTBA M BUJOM XUMHUYECKOM CBS3H,
MEXJly MOHHOM CBSI3bI0 M KPUCTALINYECKUM CTPOEHUEM
BEILECTBA, MEKY KPUCTAUIMYECKUM CTPOCHHEM BELIECTBA
U ero (PU3NYECKUMU CBOWCTBAMH
KoBanenThas KoBanieHTHast xumuyeckas CBA3b. DJIEKTPOHHbBIE U ObvsicHamb, UTO TAKOS «KOBAJICHTHAS CBSI3bY,
58 XHUMHYECKAs CBA3b cTpykTypHbie (opmynbl. [loHATHE O BaJIGHTHOCTH. | «BAJEHTHOCTHY.

KoBasienTHas HemonspHas cBsizb. CxeMbl 00pa30BaHUs
KOBAJICHTHOM CBSI3U Uil OWHApHBIX COEAUHEHM.
MonekyigpHble UM aTOMHBIE  KPUCTAIIMYECKUE
PELIETKH, U CBOMCTBA BEIIECTB C ’TUM THUIIOM PEIIETOK.

JlemoncTpanuu. BuneopparmMeHTsl M claiiibl
«KoBaneHnTHass  xumudeckas  CBA3b».  Kosmekmus
BEIIECTB MOJIEKYJISIPHOTO M aTOMHOIO CTPOEHHUS.
Mopenn MOJIEKYJSIPHBIX M aTOMHBIX KPUCTAJUIMYECKHUX
PELIETOK.

Cocmasnsams cxeMbl 00pa30BaHUs KOBAJIEHTHON
HETIOJISIPHON XUMUYECKOH CBSI3H.

Hcnonv306ams 3HAKOBOE MOJIEITMPOBAHUE.

Onpedename TUN XUMUYECKOU CBSI3U 1O hopmyie
BEILECTBA.

IIpusooums puMepHI BELIECTB C KOBAJICHTHOMN
CBSI3BIO.

Yemanaenueams TPUYUHHO-CIIEACTBEHHBIE CBSI3H
MEX]y COCTAaBOM BEIIECTBA U BUJJOM XUMHUYECKOH CBA3H,
MEXTy KOBAUICHTHOH CBSI3BI0 M KPUCTAJUIMICCKIM
CTPOEHHUEM BELIECTBA, MEKIY KPUCTALITHYECKUM
CTPOCHHUEM BEIIeCTBA U €T0 (YN3NIECKHUMHU CBOWCTBAMH

Kosaneurnas
MOJISIpHAS
XUMHUYECKAsA CBA3b

DNEeKTPOOTPULATENBHOCTD. P
3IEKTPOOTpULATENbHOCTH. KOBalleHTHAs moJsipHas
XUMUYecKas cBs3b. Junonab. Cxembl 00pazoBaHUs

Obvacuamb, 4YTO TaKoe «KOBAJIEHTHAs TIOJIApHAs
CBSI3bY», «IJEKTPOOTPHUILATEIBHOCTY, «BO3TOHKA»  HIIH
«CyOIMManus.
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KOBAJICHTHOH TOJIAPHOM CBSI3H [T OMHAPHBIX
coeuHEHNI. MOJIeKyJIIpHbIE U aTOMHBIE
KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BELIECTB C
9TUM THUIIOM PEUIETOK.

JdemoncTpanuu. Mongenu MOJEKYISAPHBIX U
ATOMHBIX KPUCTAJIIMYECKUX PEIIETOK.

Cocmasnamb  CXEMBbI KOBaJICHTHOI
MOJISIPHON XMMUYECKOM CBSA3H.

Hcnonvzoeams 3HaKOBOE MOJIETUPOBAHUE.

Xapaxmepuzosamo MEXaHU3M o0Opa3zoBaHUs
IIOJISIPHOM KOBAJICHTHOH CBSI3HU.

Onpedensmb THN XUMHUYECKOH CBs3U 10 (opmyiie

BCIICCTBA.

00pa3zoBaHUs

Ilpusooums TIpUMEpPHI BEIIECTB C KOBAJIECHTHOMN
HOJISIPHOM CBSI3BIO.
Yemanasnueamb  TPUUMHHO-CIEICTBEHHBIE — CBSI3U

MEXJly COCTaBOM BEIECTBA M BHJIOM XMMHYECKOM CBS3H,
MEXJy KOBAJIEHTHOM CBA3BI0O M  KPUCTAUIMYECKUM
CTpOEHUEM BEIIIECTBA, MEXIY  KPUCTAJUIMYECKUM
CTPOEHHUEM BEUIeCcTBa M €ro (PM3NYECKUMHU CBOHCTBAMH.

Cocmasnams (Hopmynbl OWHAPHBIX COCTUHEHHUH IO
BaJEHTHOCTH W HAXOOUMb BAJEHTHOCTU JIJIEMEHTOB IO
(opMmysie GMHApHOTO COCIUHEHMS.

Hcnonvszoeams MaTepuanbHOE MOJIEITUPOBAHHE

MeTtannuueck
asg XUMHUecKas
CBA3b

MeTtannudeckas XHMUYECKas CBSI3b u
MeTaJuIMuecKasi Kpucramuimueckas pemérka. CBOMCTBa
BEILIECTB C ATUM TUIIOM pemérok. Enunas mpupona
XUMHUYECKHUX CBSI3EH.

JemoncTpanuu. BuneopparmeHTs! U craiasl
«MeTammueckast XMMHYECKas CBA3b». Koyekims
«MeTalIbl M CINIaBhI».

JlabopaTopHblie onbIThI. 29. M3rorosicHue
MOJIEJIH, UJUTIOCTPUPYIOLLIEH CBOMCTBA METAJUTMYECKOU
CBSI3U

Obvscrams, 9TO TAKOE METAIUTNYECKAs CBS3b.

Cocmasnsams cXeMbl 00pa30BaHUS METAJIMYECKOM
XUMHYECKOM CBS3H.

Hcnonvzoeams 3HaKOBOE MOJICIUPOBAHHUE.

Xapaxkmepuzosamv MEXaHH3M o0Opa3oBaHHs
METAUINYECKOM CBA3H.

Onpedensms TUN XUMUYECKOW CBsI3M MO (Qopmyre
BEIIIECTBA.

Ilpusooums mpuUMEpHl BEIIECTB C METAJUIMYECKON
CBSI3BIO.

Ycmanasnueamy  TPUUMHHO-CIEACTBEHHBIE — CBSI3U
MEXJTy COCTaBOM BEIIECTBA W BHJIOM XHMHUYCCKOH CBS3H,
MEXIY METaNIMYeCKON CBS3bI0 M KPUCTAUTHYECKUM
CTpOCHUEM BEIIECTBA, MEXTY KPUCTALTHICCKAM
CTPOCHHEM BEIIECTBA M €T0 (PHU3NIECKIMH CBOHCTBAMHU.
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Hcnonvzosams MaTepruaJIbHOC MOACIIUPOBAHNC

Crenenn Crenenb  okucinenus. CpaBHEHHE  CTEIIECHU ObvsicHAmMb, YTO TaKOE «CTENEHb OKUCICHUS,
OKHCJICHUS. OKHCJICHUSI ¥ BaJEHTHOCTHU. [IpaBuiia pacuéra CTENEeHel | «BaJIEHTHOCTHY.
OKHCJICHHUA 10 (popMyTaM XUMUYECKUX COeTUHEHUI. Cocmasnams GopMynbl OUHAPHBIX COETMHEHUN Ha
OCHOBE 00IIeTro crocoda uX Ha3BaHUM.
Cpasnueams 6aieHmHOCMb U CTENIEHb OKUCIIECHUS
Paccuumvieams CTETICHH OKHCIEHHS TI0 (QopMmyam
XUMHUYECKUX COCTMHEHUM.
OKuCNIUTENbH OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. ObvscHame, 4TO TaKkoe «OKHUCIIUTEIBHO-
62 o- OmpeneneHue  CTENEHEW  OKHUCIEHMS  JJisi | BOCCTAHOBUTEIIbHbBIC peaKuumn, «OKHUCITUTEIIbY,
BOCCTAaHOBUTENBbHBIE | DIEMEHTOB, OOpa3yIONIMX BEIECTBA Pa3HBIX KIIACCOB. | KBOCCTAHOBUTEIDY, OKHCIEHUEY, BOCCTAHOBIICHUEY.
peakuuu Peakiiun  monHoro oOMeHa U OKUCIUTENIHHO- Knaccugpuyuposamov ~ XxuMudeckue  peakiuii 1o
BOCCTAaHOBUTEJIBHBIE  PEaKLUU. Okucnutens U | OIPU3HAKY «M3MEHEHHE CTETIEHEW OKHUCIICHUSI JIEMEHTOBY.
BOCCTAaHOBHUTEJIb, OKHCJIEHHE UM  BOCCTAHOBJICHUE. Onpedensimb ~ OKUCIWUTENh W BOCCTAHOBUTEIIb,
CocraBneHre ypaBHEHUN OKUCIUTENb IIPOLIECCHI OKUCIIEHUSI U BOCCTAHOBJICHUS.
HO-BOCCTAHOBUTEIbHBIX peakuui METOJIOM Hcnonvzoeams 3HaKOBOE MOJIETUPOBAHUE
ANEKTPOHHOTO OanaHca.
JdemoncTpaumu. B3aumoneictBue LHMHKA C
cepoil, comnstHOM kucinotod, xijopuaoM wMeau (II).
I'openune wmarausa. BsaumonencTBue XJIODHOW U
CEpPOBOJAOPOIHOMN BOJIBI.
O06o0menne u cucreMaru3anus 3HaHu 1Mo Temam «llepuognyeckuii 3akoH u [lepuogudeckas cucrema XxumMudeckux smeMenToB [1.1.
63 MenneneeBa u ctpoeHue aroma» U «CtpoeHue BeniectBa. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKITII

KOHTpOJ’IBHaSI pa60Ta o TéMamM «HepI/IOJII/I‘-ICCKI/II‘/’I 3aKOH U Hepﬂonnqecxaﬂ CUCTEMAa XHUMHUYCCKHUX J3JICMCHTOB I[I/I MenzaeneeBa u
CTPOCHUC aTOMa» U ((CTpO@HI/Ie BCIIIECTBA. OKHCIUTEITBHO-BOCCTAHOBUTEIBHEIC pEaKkuumnd
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e3epB

IIpumepHoOe TeMaTHUYeCcKOe IJIAHMPOBaHKE 9-T0 KiIacca
(2 4 B Hennes10, BCero 68 4., u3 HUX 2 4 - pe3epBHOE BpeMmsi).

omep

YpPOK
OB

n/n

Tema ypoka

OcHoBHOE conep:kanue
ypoka

XapakTepucTHKA OCHOBHBIX BH/I0B JeAATeIbHOCTH
odyyaromuxcs ¢ OB3 (Ha ypoBHe y4eOHBIX J1eiicTBHII)

IToBTOpeHune o0 06001mIeHHe cBeAeHUIT MO Kypcy 8-r1o kiaacca. Xumnuyeckue peakuun (S 1)

Knaccuduxkari
UsI HEOPTAaHHUECKUX
BEIIECTB U UX
HOMEHKJIaTypa

bunapnsie COCTUHEHHUSI. Oxcuppl
cosieoOpasymotire u HecojeoOpasyromue. [ uapoKcu b
OCHOBaHUs1, aMpoTepHbIe, KUCTOTH. CpelHue, KUCIbIE,
OCHOBHBIE COJTH.

Jemoncrpanun. O3HaKOMIIEHHE C KOJUICKITUSIMHU
METaJUIOB ¥ HeMeTauioB.  O3HaKOMIIGHHE  C
KOJUIGKIIUSIMHA OKCUJIOB, KHCIIOT U COJIEH.

Xapaxmepuzoeamp OKCH/IBI, THPOKCHUIBI
(ocHOBaHWS, amdoTepHbIe THJIPOKCHJIBI,
KHCJIOPOICOIepIKaIllie KUCIOThI) U COJU MO TJIAHY: COCTaB,
cnocoObl 00pa30BaHUs Ha3BAHUM, XapaKTepHbIE CBOICTBA U

MOJIyYEeHHE.
Knaccuguyuposamo OKCHJIBI, TUIPOKCHIBI
(ocHOBaHU, am(poTepHbIe TUAPOKCHIBI,

KHCJIOPOJICO/ICPIKAIINE KHUCIOTHI) W COJU IO Pa3THYHBIM
MPU3HAKAM.
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Ymemv monrBepxkaaTh XapaKTEPUCTUKY OTAEIbHBIX

HpCHCTaBHTCHCfI KJIaCCOB HEOPTraHUYCCKUX BC€IICCTB
YpaBHCHUAMU COOTBCTCTBYIOIIHUX peaKHHﬁ.
Pac;cpbzgamb B3aNMOCBA3b MCXKIOY Kj1aCcCaMHu

HCOPraHu4CcCKuXx COGI[I/IHCHI/Iﬁ KaK I'€CHCTUYCCK
b

Knaccudukarn O06o01ieHne CBEJCHUH 0 XUMHUYECKUX PEaAKLUsAX. Obvsacuamb, UYTO TaKOE «XUMHUYECKas pPEaKLUsi»,
2-3 1Sl XUMUYECKUX Knaccuukanuss XMMHUYECKUX PEAKIUi MO Pa3INYHBIM | «PEAKIMH  COCIUHECHUSA»,  «PEAKIUH  PaA3I0KECHUN,
peakuuii no OCHOBAHHUSIM: COCTaBy M UHCIy pEarupyrouMx U | «peakuuu OOMEHa», «pPeaKkIMM 3aMEIEHHs», «pPeaKkLHuu
Pa3IUYHBIM 00pa3yIOmMXCsl  BEMIECTB,  TEIUIOBOMY 3P QeKTy, | HeWTpaau3aumy, «OK30TEPMHUYECKUE peaxim,
OCHOBAHHUSM HalpaBJICHUIO, HW3MEHEHHMIO CTENEHEH OKMCIECHHUS | «OHAOTEPMUYECKUE PEAKLHUN», «OOpaTUMblE pPEaKLUN»,
JJIEMEHTOB, O00pa3yIOUIMX pEearupyrolllie BeIecTBa, | «HeoOpaTUMbIe peaxmumny, «OKHCITUTEIFHO-
¢a3ze, UCIIOIB30BAHUIO KAaTaJIN3aTOPA. BOCCTAHOBUTEJIbHBIE PEAKIUH», «TOMOTEHHbBIC PEAKLUN»,
JlaGopaTopuble onbIThl. 1. B3anMmoseiicTBHE | «TE€TEPOTCHHBIE PEAKIHNY», «KATATUTUYCCKHE PEAKIIUN»,
aMMHaKa U XJIOPOBOZOPOAA. 2. Peakuus | «HEeKaTATUTHUUECKUE  pEaKUUW»,  «TeIoBOoH 3¢ ekt
Heiitpanmzanun. 3. HaGmronenue TtermoBoro 3Qdexra | XUMUYECKON peakiium.
peakiuu HeuTpanuzauuu. 4. B3aumoneiictBue cepHoii Knaccugpuyuposams ~ XUMUYECKHE  PEAKUUU  I10
kuciotel ¢ okcuaom  meau(ll). 5. PasnokeHue | pa3iMvHBIM OCHOBAHHUSIM.
MEPOKCH/Ia BOJIOPOJIa C OMOIIBIO KaTasla3bl KapTodes. Onpedensamv ~ OKUCIAMTENb W BOCCTAHOBMTEIb,
MIPOIIECCHI OKUCIICHHS 1 BOCCTAHOBJICHUSI.
Habniooams w  onuceligames  peakiul  MEXIY
BEUIECTBAMHM C IOMOIIBIO PYCCKOrO (POAHOIO) s3bIKA U
A3bIKa XUMUHU
[TonsTHe o [ToHATHE O CKOPOCTH XUMHMUYECKOW peaKIuH. Obvacuamb, 4YTO TaKOE «CKOPOCTh XUMHYECKOU
4-5 CKOpPOCTH @akTopbl, BIMAONME HA CKOPOCTh XHMHUYECKHX | PEaKITU».
XUMUYECKOM peakiuii: mpupoJa pearupyrolidx — BEIeCTB, UX Apaymenmuposams BbIOOp eUHULL U3MepeHus VP.
peakuuu. Katanus. KOHILEHTpaLus, TeMIeparypa, Iouaib Yemanasnueams  NPUYMHHO-CIIEICTBEHHBIE — CBSI3U

COIIPUKOCHOBEHHS, HAIMUUE KaTanu3aropa. Karanus.
JdeMoHcTpanuu. 3aBUCHMOCTb CKOPOCTH
XUMHUYECKOHN pPEaKIIMK OT NPUPOABI PEArupYyIOIINX
BELIECTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakuu
OT KOHLEHTPALUU PEArupyroINX BELIECTB.
3aBHCUMOCTh CKOPOCTH XMMUYECKON peaKIi OT

BIIMSIHUSI PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XUMHYECKUX
peaKuui.

Habniooams 1 onuceiéamv  peaklMd  MEXIY
BEUIECTBAMH C IOMOIIBIO PYCCKOrO (POAHOIO) S3bIKa M
SI3bIKA XUMUH

IIpo60o0umsb ONBITHI, MOATBEPIKAAIOIINE 3aBUCHMOCTD
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IJIOLIA/IA CONIPUKOCHOBEHMS pEarnpyoIUX BEIIECTB
(«kunsIU Cok»). 3aBUCUMOCTh CKOPOCTH XUMHYE-
CKOH peakLiiu OT TeMIEPaTyphl pearupyromux
BEIIECTB.

JlaGopaTopHblie ONbIThI. 6. 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOU PEAKIK OT MPUPOIbI
pearupymoIuux BEeIEeCTB Ha IPUMEPE B3aUMOAEHCTBUS
pacTBOpPOB THOCYIb(haTa HATPHUS U XJIOpUaa Oapus,
TUOCYJIb(aTa HATPHUS U COJITHON KUCIIOTHL. 7. 3aBUCH-
MOCTb CKOPOCTH XMMHUUYECKOH peakluu OT MPUPO/IbI
METAJIJIOB MPU MX B3aUMOACHCTBUH C COJISTHOM
KHCIIOTOH. 8. 3aBUCHMOCTh CKOPOCTU XUMUYECKOM
peaKuu OT IPUPOIBI KUCIIOT NMPU B3aUMOACHCTBUU UX
C JKeJe30M. 9. 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peakuuu ot Temreparypsl. 10.

3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIUH OT
KOHIIeHTpauuu. 1 1. 3aBUCUMOCTB CKOpOCTH
XUMHUYECKOHN peaklMy OT IJIOLAAN COPUKOCHOBEHUS
pearupyromux BemecTs. 12. 3aBUCMMOCTb CKOPOCTH
XUMHUYECKON PEAKLUN OT KaTalau3aropa.

CKOPOCTH XUMHUYECKOH PeaKIUu OT PA3ITUUHBIX (PaKTOPOB

XuMnuyeckue peakunu B pacrpopax (10 u)

DIEeKTPOIUTHY
ecKas AMCCoLUaIus

[TonsiTe 00 AMEKTPOIUTHUECKON TUCCOIHAITUH.
DNEKTPOIUTHI Hu HE3JIEKTPOJIUTHI. MexaHu3Mm
JUCCOITHAITUH DJIEKTPOJUTOB C PA3IUYHBIM XapaKTEPOM
cBa3u. CTeneHb AIEKTPOJUTUUYECKON JIMCCOLMALINU.
CuiibHBIE U CJTa0bIe DJIEKTPOJTHUTHI.

Jemoncrpaumu. HcnoblTaHue BEmECTB U HUX
PacTBOPOB Ha AJIEKTPONPOBOTHOCTH
JlabopaTopuble onbiThbl. 13. Jluccommarus

CJ1a0bIX 3JIEKTPOJUTOB HA MPUMEPE YKCYCHOM KHCIIOTHI.

Xapakmepuzosamv TOHATUS  «DJIEKTPOIUTHUYECCKAS
JUCCOLUALIUS, «QIEKTPOIUTHD, «HEITEKTPOITUTHD.

Yemanasnueams — TpUUMHHO-CIIEACTBEHHBIE — CBSI3H
MEXIy NPUPOAOH  BIEKTPOJIUTA U  CTEHNEHBIO  €ro
JICCOIHAIINH.

Yemanasnueams  NpUUMHHO-CIEACTBEHHBIE — CBSI3U

MCXKAYy THUIIOM XUMHYECKOH CBS3H B OJICKTPOJIUTE H
MEXaHU3MOM €T0 JUuCCOoOHalu.
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OcHoBHBIE OcHoBHBIE MOJIOKEHUS TEOPUH Xapaxmepuszosamu MOHSATHUSA «CTETEHb
7 MOJIOKEHUS TEOPUH | AEKTPONUTHYECKOW nuccouranuu. Kraccudukanus | AUCCOIUAIMNY,  «CHJIbHBIE  DJIEKTPOJIUTBI»,  «ciaadble
AJEKTPOJUTUYECKON | MOHOB U UX CBOMCTBA. KHCIOTHI, OCHOBAHMS U COJIM KaK | DJIEKTPOJIUTHD),  «KATHOHBD», «AHHUOHBI»,  «KHCIIOTHD,
JUCCOLUAIUU anekTponuthl. X kinaccudukamus u quccouuanusi. «OCHOBaHHUSI, «COIIN». Cocmasnamos ypaBHEHUS
(TOM). JdemMoHcTpanum. 3aBUCUMOCTb | JIEKTPOJIUTUUECKONU JUCCOLMAIIMU KHUCIOT, OCHOBAaHHUHN U
ANEKTPONPOBOTHOCTH YKCYCHOM KHUCIIOThI OT | COJEH.

KOHIIGHTpaluu. JIBMJKEHHE OKpallleHHBbIX HWOHOB B HUnnrocmpuposeams ipuMepaMu OCHOBHBIE TIOJIOKEHUS

AIEKTPUUYECKOM TIOJIE. TEOPUH JICKTPOIUTHUECKOU JTUCCOIUAIIUU.
Paznuyams KOMIIOHEHTBI JJOKa3aTENbCTB (TE3UCOB,

apryMeHTOB ¥ ()OPMBI JJOKA3aTEIIbCTBA)

XUMUYECKUE O6mme XUMHYECKHE CBOICTBa KHUCJIOT: Xapaxkmepuzosams 00UME XUMHUYECKHE CBOWCTBA

CBOMCTBA KUCJIOT B
CBETE TEOPUHU
ANEKTPOJINTUYECKON
M CCOLIMALUT

HU3MCHCHUC OKpACKU HHAUKATOPOB, B38.PIMO,Z[GI>’ICTBI/IC C
MCTaJIaMH, OKCHIAMHU W THAPOKCUIAAMU MCTAJIOB U

colsiMU. MounekynspHble ¥ HWOHHbIE (IIOJHBIE H
COKpalI€HHbIC) ypaBHEHUS peakiuid. XUMHUYECKUN
CMBICH COKpaIICHHBIX YpaBHEHUM. Ycnosus

MIPOTEKAHUS peaklui MeXy 3JIEKTPOJIUTAMH 10 KOHIIA.
P akTMBHOCTH METaJIOB.

JlabopaTopuble onbiThl. 14. U3menenue
OKpPAaCKM MHIMKATOPOB B KUCIOTHOU cpene. 15.Peakuns
HEWTpanu3allMd  pacTBOpa  WIENOYM  Pa3IUYHBIMU
kuciotamu. 16. [Tomydenne runpokcuaa meau(ll) u ero
B3aUMOJCICTBME C pa3IMYHBIMU KHcIOoTamu. 17.
BzaumopelicTBrue cHIbHBIX KUCIOT ¢ okcuaoM menu(ll).
18-20. BzammopeiicTBue KuCIOT ¢ Metamiamu. 21.
KayecTBeHHast peakiusi Ha  KapOOHaT-woH. 22.

KHUCJIOT C MO3UITHM Teopun 3HeKTpOHHTquCKOﬁ
JUCCOIMalluH.
Cocmaesnsamo MOJICKYJISIDHBIC, ITIOJIHBIC 151

COKpAII€HHBIE WOHHBIC YpaBHEHHS PEaKIHWid C y4acTHEM
KUCIIOT.

Apeymenmuposams ~ BO3MOXXHOCTH  TPOTEKAHUS
peakiuii ¢ yuacTHeM KUCJIOT Ha OCHOBe MpaBuia beprose
U psijia aKTUBHOCTH METAJUIOB.

IIpo6oOumps OTIBITHI, MOATBEPKIAOIINE XUMUYECKHE
CBOWCTBA KUCIIOT, C COOTIOICHUEM TTPABHIT TEXHUKH
0€30MacHOCTH.

Habniooams 1 onucvieams peakliuy ¢ y4acTUEM
KHCJIOT C TOMOIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA
XUMHUHU




59

[lonyyenne CTygHs KpPEMHHMEBOM  KUCIOTHL.  23.
KauecTBeHHas peakuys Ha XJIOPUA- WIH CYJIb(aT-HOHBI
XuMHUYeCKue OO0mue  XMMHUYECKHME  CBOWCTBA  IIEJIOYCH: Cocmasname MOJIEKYJISIPHBIE, MIOJIHBIE u
CBOMCTBAa OCHOBaHUH | B3aUMOJIEUCTBUE C KUCIOTaMH, OKCUJAMU HEMETAJIOB, | COKPALLIEHHbIE HOHHBIE YpPaBHEHUS PEAKUUW C y4acTUEM
B CBETE TEOPUU COJISIMU. Oomme XUMHUYECKUE CBOMCTBA | OCHOBAaHHM.
JJEKTPOJIUTUYECKON | HEPACTBOPUMBIX  OCHOBAaHUW:  B3aMMOJEHUCTBHE  C Apeymenmupoeamu BO3MOKHOCTb MIPOTEKaHUs
JUCCOLMALIUI KHMCIIOTaMH, Pa3JI0KEHUE IPU HarPEBAHUU. peakuuii C ydyacTMEM OCHOBAaHMM Ha OCHOBE IIpaBWJIa
JlabopaTopuble omnbIThl. 24. U3menenue | beprome.
OKpacKd HWHJIMKATOPOB B IIEJTOYHOM cpeme. 25. 1Ipo6ooums ONBITHI, TTOATBEPKIAIONINE XUMHUYECKUE
BiaumopeiicTBue mienodeid ¢ yriekuciabiM Ta3oM. 26. | CBOMCTBa OCHOBAaHUM, C COONIOJICHHEM MPaBHII TEXHHUKHU
KauecTBeHHast peakuuss Ha KaTHOH aMMOHHMs. 27. | 6€30MacHOCTH
[Tonyuenue runpokcuna meau(Il) u ero paznoxenue Habniooams W onucvigams peakuud ¢ y4acTHEM
KHCJIOT C IOMOIIBI0 PYCCKOTO (POJHOTrO) sI3bIKa U S3bIKA
XUMUHU
XUMUYECKUE OO0mre XUMUYECKHE CBOMCTBA CPETHUX COJICH: Xapakmepuzosams 00UME XUMHUYECKHE CBOWCTBA
CBOMCTBA COJIEH B B3aUMOJICHCTBUE C KUCIOTAMM, LIE€JI0YaMHU, COJIAMHU U collel  C  MO3UIUHA  TEOpPUU  BJIEKTPOJIUTUYECKOU
CBETE TEOPUH MeTajulamMu. B3anmoencTBre KUCiblx CoJiel co JIACCOLUALNN.
NMEKTPOJINTUYECKON | LIEIOYaMHU. Cocmasnsamo MOJIEKYJISIPHBIE, IIOJIHBIE U
qUcconanuu JlaGopaTopubie onbIThl. 28. B3amMopelcTBUE | COKpalIéHHbIE WOHHBIE YPAaBHEHHUS PEaKIUil C y4acTHEM
KkapOoHaToB ¢ kucinoramu. 29. [lomydeHne rugpokcuaa | comuei.
xeneza(lll). 30. BzaumoneiicTBue xkene3a ¢ pacTBOPOM Apeymenmuposamuo BO3MOKHOCTh MPOTEKaAHUS
cynbdara menu(1l) peakLmii ¢ y4acTHEM COJIeH Ha OCHOBE IpaBuiia beprosure.
1Ipo6ooums ONBITHI, MOATBEPHKAAIOIINE XUMHUYECKHE
CBOWCTBA cCoOJie, C COONIOJEHMEM TMpaBWJ TEXHUKHU
0€301MMacHOCTH.
Habniooams WM onuceiéamv peakuuu ¢ ydacTHEM
coJiell ¢ TOMOIIBI0O PYCCKOTO (POAHOIO) fA3bIKA M S3bIKA
XUMUHU
[TonsTHe o I'unponus, kak 0OMEHHOE B3aUMOJIEHCTBUE COJEH Yemanaenueams 3aBUCUMOCTD MEXIY COCTABOM COJIH

TUAPOJIN3E COJIEH

¢ Bomoul. ['maponus conu CHIBHOIO OCHOBAHUS U
cmaboit KucioTel. ['uaponu3 conu ciaboro OCHOBaHUS U
cuibHOM kucnoTsl. [kana pH.

JdemoncTpaumuu. OrmnpeneneHre  xapakTepa

U XapaKTepoM THIPOJIH3a
Ananuzuposams cpeny pacTBOpa COJH C TOMOIIBIO
WHNKATOPOB
IIpocno3uposams THUIl TUAPOIN3A COJM HAa OCHOBE
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Cpedbl B pacTBOpax COJIEH.

aHasm3a ero GopMyIbl

[IpakTueckas CBolicTBa KUCJIOT, OCHOBaHMi, OKCUIOB U COJIEH B Ymemyo oOparmiarscs c 1a00paTOPHBIM
3 pabota Ne 1. | cBeTe TEOpUM HIIEKTPOJIUTHUYECKON Jucconuanuu U | o0OpyJOBaHMEM U  HarpeBaTelIbHbIMU NpuOOpamMu B
Pemenue OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMM. COOTBETCTBUH C IPABUJIAMU TEXHUKHU 0€30IMaCHOCTH.
JKCIIEPUMEHTAIIbHBIX Habnwooams CBOICTBa IIEKTPOJINTOB U
3aja4 = 1O  TeMe IIPOUCXOSIINX C HUMHU SIBJICHUM.
«QIIEKTPOIUTHYECKA Habniooams WM onuceiéamv peakuuu C ydacTHEM
sl TUCCOLIMALUS» AJIEKTPOJIUTOB C IOMOIIbIO €CTECTBEHHOI'O (PYCCKOro WIIU
POJZIHOTrO) A3bIKA U SI3bIKA XUMUHU.
Dopmynuposamsp BBIBO/JIbI 1o pe3ysbTaraMm
IIPOBEJEHHOT0 YKCIIEPUMEHTA
O060011eHre U cucTeMaTU3alus 3HaHU| 10 TeMe « XMMUYECKUE PEeaKLUi B PACTBOPAX 3JIEKTPOJIUTOB
14
KonTponbnas padora Ne 1 o reme «XUMHUYECKHE PEAKIIMM B paCTBOPAX JIEKTPOIUTOBY
15
Hemertasibl M ux coequnenns (25 4)
Oo6mas CtpoeHne aTOMOB HEMETAJUIOB U MX IIOJIOKEHUE B Ob6vsacuams, 4TO TAKOE HEMETAIUIHI.
16 XapaKTepPUCTUKA [Tepuonnueckoit cucreme. Psin Cpasnusamo QJUIOTPOITHBIE  BUJAOU3MEHEHUS
HEMETAJIJIOB NEKTPOOTpHULIATENbHOCTU. KpHcTaumueckne peleéTkn | KUCIopoa.
HEMETAJIJIOB — IMPOCTHIX BEUIECTB. AJUIOTPONUS U €€ Packpvieams pu4nHbI ATUIOTPOIUH.
npuurHbl. PU3NUecKue cBOMCTBa HeMeTaioB. Oouue Xapaxmepuzoeambw XUMHYECKHE JJIEMEHTBI-

XUMHYECKHE CBOMCTBA HEMETAJIOB: OKUCIUTEIbHEIE U
BOCCTaHOBUTENbHBIE.

JleMoHCTpaIUM. Komnekuust ~ HeMeTayuIoB.
Monenn KpHUCTAUIMYECKUX PEMIETOK HEMETAIJIOB:
ATOMHBIC 1 MOJICKYJISIPHBIC. OBOH&TOp W IIPUHIUIIBI €T0
paboTel. ['opeHHe HEMETalIOB — MPOCTHIX BEIIECTB:
cepsl, hocdopa, IPEBECHOTO YTIIsl.

HEMETaUIbl W MPOCTHIE BEIIECTBA-HEMETAJUIBL: CTPOCHHUE,
busznuecKre 1 XUMHUYECKHE CBONCTBA HEMETAJIIIOB.

ObwsicHams 3aBUCHUMOCTD OKHUCIIUTENILHO-
BOCCTAHOBUTENBHBIX ~ CBOHCTB (MM MpeocKasvleéambs
CBOWMCTBA) DJIEMEHTOB-HEMETAJIOB OT HX TOJIOKEHHUS B
[lepuoanueckoit cucreMe xumMuueckux syemeHToB /I, U.
Menneneesna.

Yemanaenueamb  TPUUYMHHO-CIENCTBEHHBIE  CBSI3U
MEXK]y CTPOCHUEM aTOMa, XWMHYECKOW CBS3bIO, THUIIOM
KPUCTAJUIMYECKON PELIETKH HEMETAJJIOB U UX COEAUHEHHU,
X (U3HMYECKUMU CBONCTBAMU.

Joxa3vieams OTHOCUTEIBHOCTh MOHATHH «METajl» U
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«HEMETAJLI»
OO6was l'ayorensl, cTpoeHHE HX AaTOMOB U MOJIEKYIL. Xapakmepuszoeams ~ CTpO€HHE,  (QU3UUECKUE U
7 XapaKTepUCTHKA du3nyeckue M XUMHUYECKHE CBOWMCTBA TaJOr€HOB. | XUMUYECKUE CBOMCTBA, IONY4YEHHE U  INPUMEHEHHE
aneMeHToB VIIA 3aKOHOMEPHOCTH HW3MEHEHHs CBOWCTB TaJIOTEHOB B | IAJIOI€HOB B IIaHE 00IIEro, 0COOEHHOI0 ¥ €JMHUYHOTO.
rpynnsl — 3aBUCHUMOCTM OT MX InoJjoxkeHus B Ilepuoanueckoit Yemanasnueams  IPUUYMHHO-CIIECTBEHHBIE — CBSI3U
raJIoOreHOB cucreMe. HaxoxneHue rajnoreHoB B INPUPOAEC M HUX | MEXKIAY CTPOCHHMEM aTOMa, XHMHYECKOM CBA3BIO, THUIIOM
[I0JIy4eHHUe. 3Ha4eHUE U IPUMEHEHNUE TaJJOTEHOB. KPUCTANTUIECKON PEIETKH rajJloreHOB, UX (PU3HMUYECKUMH U
Jemoncrpanuu.  OOpasubl  TajJjoreHoB  — | XUMHUYECKUMH CBOMCTBaMU
IIPOCTBIX BEIIECTB. B3auMMOIEHCTBUE TaJIOI€HOB C
MeTaulaMu. BeITecHeHue Xjaopa OpoMOM WM MOAA U3
pacTBOPOB UX COJIEH
CoenuHenus I'amoreHoBOIOpOABI M COOTBETCTBYIOUIME WM Xapaxmepuzoeambu COCTaB, ¢duznyeckue U
8 rajloreHoB KHMCIIOTBI: IIJIABUKOBas, COJIsIHAs, OpOMOBOAOPOJHAs, | XMMUYECKHE CBOMCTBAa, IOJIyYeHHME M  IPUMEHEHUE
HOJI0BOJIOPOAHAS. I"anorenuns!. KauecTBeHHBIE | COEIMHEHUN TaJOT€HOB C HCIOJIB30BAHMEM PYCCKOIO
peakuuu Ha rajJlOreHU-UOHBI. [Ipumenenue | (pOAHOIO) S3bIKA U SI3bIKA XUMUU.
COEZIMHEHUI raJIoreHOB U UX OMOJIOTHYECKas pOJlb. Has3zvieamb coeqUHEHUs TaJOreHOB MO (GopMmyse U
JleMoHcTpanus. Konnexkuus HNPUPOJHBIX | cocmasnsime HOPMYIIbI 10 UX Ha3BaHUIO
COEMHEHMI XJI0pa. Ycemanasnueams ~ IpUYMHHO-CIIENCTBEHHBIE — CBS3U
JlaGopaTopusle onbIThl. 31. PacrioznaBanne MEXJYy XHMHYECKOW CBA3BIO, THUIIOM KPHUCTAJUINYECKOU
raJIoreHNuI-MOHOB pPELIETKH COETUHEHUH TaloreHoB, UX (U3NYECKUMHU H
XUMHUYECKMMH CBOMCTBaMH.
1Ipogooumys, Hab0ams N ONUCHIBAMb XUMUYECKHIMA
HKCIIEPUMEHT 1O pacHO3HaBaHUIO TaJOr€HUJI-MOHOB C
co0JTI0/IeHHEeM IIPAaBUJI TEXHUKU OE€30MacCHOCTH.
Buinonname pacueTsl MO0 XUMHUYECKUM (QopMmyiam U
YPaBHEHHSAM  DPEaKIMi, NPOTEKAIUX C  Y4acTHEM
COECIUHEHNN TaJIOr€HOB
[IpakTnueckas ConsiHast KMCIOTa — CHJIBHBIA  DJIEKTPOJIUT. Ymemuw oOpamarbcs c 1a00paTOPHBIM
19 pabota Ne 2. Tunuunple peakuuu KHUCIOT: B3aUMOJACHCTBHE C | OOOpyIOBaHMEM W  HarpeBaTebHBIMU NpuOOpamMu B

«M3ydeHne CBOUCTB
COJITHOW KHMCIIOTBD»

METaJulaMH, OCHOBHBIMH M aM(OTEpHBIMU OKCHIAMH,
OCHOBaHUSIMU ¥ aM(OTEpHBIMH  TUIAPOKCUIAMH,
consiMu. KauecTBeHHas peakius Ha XJIOPHUI-UOH.

COOTBETCTBUH C IPABUIAMU TEXHUKHU 0€30MaCHOCTH.
Habniooams CBOIiCTBa AIIEKTPOJIUTOB U
MPOUCXOAIINX C HUIMHU SIBJICHUH.
Habnwoams u onucvieamv peakuuu € ydacCTHEM
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JIEKTPOJIIMUTOB C MOMOIIBIO €CTECTBEHHOrO (PYCCKOrO WM

POZHOTrO0) A3bIKA U SI3bIKA XUMUHU.
Dopmynuposamsp BBIBOJIBI 11O

IIPOBE/IEHHOTO YKCIIEPUMEHTA

pe3ysbTaraMm

Obmas O6mas xapakrepuctuka 31emMeHToB VI A — Jlasamb 0OIIYI0 XapaKTEPUCTUKY aToMam, MPOCTHIM
20 XapaKTePUCTHKA rpynmbsl. Cepa B Ipupoe u e€ moaydeHHeE. BEIIECTBAM M COSAMHCHHSIM XaJIhbKOTCHOB B 3aBUCHMOCTH OT
asemeHToB VI A - AnnorpornHbie MOAM(UKALIUN CEPhl U UX CBOKMCTBA. ux nojioxxeHus B [lepuoaudeckoii cucreme.
xabkoreHoB. Cepa | XMMHUYECKUE CBOWCTBA CEPHI M €€ IPUMEHEHUE. Xapaxmepuzoeams CTpOEHHUE, IOTPOTIHS,
JemoncTpanuu. B3anmoelictBue cepsbl ¢ du3nveckue M XUMHYSCKHE CBOWCTBA, TOJIYYCHUE U
MeTtayiamMu. ['opeHue ceprl B KHCIIOPOJIe MIPUMCHECHHE CEPHI.
Yemanaenueams — MPUYMHHO-CIICICTBEHHBIC — CBSI3H
MEXJIY CTPOCHHEM aroMa, XUMHYECKOH CBSI3bI0, THIIOM
KPUCTAUNTMYECKON pEImETKH cepbl, e€ (U3NYECKUMHU H
XUMHUYECKHUMH CBOHCTBAMH.
Buvinonname pacu€Thl MO0 XUMHUYECKUM (QopMmyiaM U
YPaBHEHHSIM PEAKITUH, POTEKAOIIUX C YIaCTHEM CEPHI.
1Ipogooumys, Hab00ams N ONUCHIBAMb XUMUYECKHIMA
9KCIIEPUMEHT TI0 TOPEHHUIO CepPhl Ha BO3yXE U B KHCIOPOJIES
¢ cOOJII0/ICHEM TIPAaBHII TEXHUKH 0€30MacHOCTH
CepoBoaopon CepoBoiOpOI: CTpOEHUE MOJEKYIbI, (PU3nYECKue Xapaxmepuszosamuo COCTaB, duzndeckue u
21 U CyIbGUIbI u XUMHYECKHE, MOJIy4eHUe u 3HaYeHHUE. | XUMUYECKUE CBOMCTBA, TMONY4YeHHE U TNPUMEHEHHE
CepoBonopoHas kuciora. CyabQuIasl U UX 3HAYCHHE. | COSAMHCHU Cephl B CTCNICHH  OKHCICHUS —2 C
JIroMuHOQOPBHL. UCIONIb30BAaHUEM PYCCKOTO (POAHOrO) S3bIKa U S3bIKA

demoncrpauus. Komteknus cyasOUIHBIX Y.
KauecTBeHHas peakuus Ha Cyab(UI-HOH

XAMUHU.
Haszvieams coenuHEHUs CEPBl B CTENEHU OKHUCIICHHUS
—2 1o ¢popmyne u cocmagnams HOpMyIIbl IO UX HA3BAHUIO.
Cocmagnames MONEKYISIPHbIE M WOHHBIE ypaBHEHUS
peaKkuuii, XapakTepHU3ylOIIHe XHUMHUYECKHE  CBOMCTBa
COEIMHEHUH CEpbl B CTENIEHU OKUCIIEHUS —2.
Onucvléamb TIPOLECCHl OKHUCIEHUSA-BOCCTAHOBIICHUS,
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onpeodensimy OKUCIUTEIb U BOCCTAHOBUTENb U COCMABIAMb
ANICKTPOHHBIA OajlaHC B pEakIMsIX C y4acTHEM Cephl B
CTEIIEHHU OKUCIICHUS —2.

Yemanasenueams ~ MPUUYUMHHO-CIEACTBEHHBIE — CBSI3U
MEXKJY XHUMHUYECKOW CBSI3bI0, THUIIOM KPUCTAIIIMYECKOU
pemETKH  COCNMHEHWH  cepbl, HX (HU3NYECKUMH U
XUMHYECKHIMH CBOMCTBAMH

Kucnopoausie
COCJIMHEHHUS CePhI

Oxcun cepsi(IV), cepHucTas KUCIOTa, CyIb(UTHL
KagecTBeHHast peakiust Ha CyJIb()UT-HOH.

Oxcun cepri(VI), cepHas kucnota, cyabhaTsl.
Kpucramnorugparsl. KauecTBeHHas peakuus Ha
Cyib(aT-HoH.

JemoncTpanun. O0ecuBeurBaHNE OKPaIIEHHbIX
TKaHEH U I[BETOB CEPHUCTHIM ra30M.

B3anmoneiicTBre KOHLIEHTPUPOBAHHON CEPHOM
KHCIIOTHI ¢ Mepl0. OOyrauBaHue OpraHuYecKuX
BEILIECTB KOHIICHTPUPOBAHHON CEPHON KUCIIOTOM.

JlaGopaTopHble ONBITHI.

32. KauecTBeHHbIE peaKkluu Ha CyJb(aT-nOHBI.

3anucvisams GOPMYIbI OKCUIOB CEPBI, HA3bIBAMb UX,
onucvl6amb CBOMCTBA HAa OCHOBE 3HAHUH O KHCIOTHBIX
OKCHJIaX.

Xapakmepuzoeambo COCTaB, ¢duznueckue U
XMMUYECKHE CBOMCTBA CEPHOM KUCIIOTHI KaK 3JIEKTPOJIMTA C
WCIIOJIb30BAHUEM PYCCKOTO (POJHOIO) S3bIKa U SI3bIKA
XUMUH.

Cocmasnsaims MOJIEKYJISIPHBIE U HWOHHBIE YpaBHEHUS
peaKIMii, XapaKTepU3yOLUX XMMUYECKHE CBOMCTBA CEPHOM
KHCIIOTBI.

Pacnosznasams cynbdaT-nuoHsbI.

Xapaxkmepuzoeamb CBOMCTBA KOHLEHTPUPOBAHHOU
CEpPHOM KHCIOTBl KAaK OKHUCJIHTEIS C HCIOJIb30BaHUEM
pyccKoro (poHOro) sI3bIKa U s3bIKa XUMUH.

Cocmasename ypaBHEHUS OKHUCJIUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKIMA METOJIOM DJIEKTPOHHOTO
OaytaHca.

Buvinonansams pacd€Tel MO0 XUMHUYECKUM (opMynam u
YPaBHEHUSM peaKLUi, MPOTEKAIOUUX C Y4acTHEM CEepHOM
KHCIIOTBHI.

Habniooams 1 onucviéams XUMUYECKUN SKCIIEPUMEHT

[IpakTnueckas
pabota Ne 3.
«M3yueHne cBOMCTB
CEpPHOM KHUCIIOTBD»

CepHasg kucimoTa — CHIBHBIM  DJIEKTPOJIUT.
CpoiicTBa pa30aBIEHHOW CEpHOM  KHUCIOTHI, Kak
TUNWYHOM KHUCJIOTHI: B3aWMOJEHCTBHE C MeETajulaMH,
OCHOBHBIMH U aM(OTEPHBIMU OKCHJAaMH, OCHOBAHUSMHU
u amM(OTepHBIMU TUAPOKCUIAMH, COJISIMHU.

Ymemn oOparaThcs c 1a060paTOPHBIM
0o0Opy/ZIOBaHMEM © HarpeBaTeNbHBIMH TpUOOpamMu B
COOTBETCTBHUH C MPABUIAMHU TEXHUKU OE30MaCHOCTH.

Habnwoams CBOMCTBa AIIEKTPOJIUTOB U
HPOUCXOASAIINX C HUMH SIBIICHHH.
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KauecTBeHHas peakuus Ha CyiIb(haT-HOH.

Habnwooams WM onuceliéamv peakuuul ¢ y4acTHEM
AIIEKTPOJIUTOB C TOMOIIbIO €CTECTBEHHOTO (PYCCKOTO HIIN
POJIHOTO) sI3bIKA U SI3bIKA XUMUHU.

Dopmynuposamn BBIBO/JIbI o
MIPOBEJICHHOTO SKCIIEPUMEHTA

pe3yibTaTam

OO6was OOwiast XapakTepuCcTUKa IEMEHTOB VA TpyIIIbL. Hasams 0011YI0 XapaKTEPUCTHKY aTOMaM, MPOCTHIM
24 XapaKTepUCTHKA A30T, cTpoeHue aTomMa M MoJIeKysbl. PU3NYECKUE M | BEUIECTBAM M COEIMHEHUSM MHHUKTOI€HOB B 3aBUCHUMOCTHU
XUMHUYECKUX XMMUYECKHE CBOWCTBAa M IpPHMEHEHHE a30Ta. A30T B | OT UX nojoxeHus B Ilepuoauueckoii cucreme.
2J1eMEHTOB VA IIPUPOJE U €ro OMOJIOruYecKast poib. Xapakmepuzoeamv ~ CTpOCHHE,  (QU3HMYECKUE U
rpynnsl. A30T Hdemoncrpanus. {uarpamma «CoctaB Bo3nyxa». | XMMHUYECKHE CBOWCTBA, MOIYYEHHE M NPUMEHEHHE a30Ta C
Buneodparmentst u cnaiiasl «lItuubu 6azapbi» HCIIOJIb30BAaHUEM PYCCKOTO (pOAHOrO) s3bIKa U S3bIKa
XUMUH.
Hasvieams coequHeHUs a3oTa 1o  (Gopmylne |
cocmaenims GOPMYIIbI 110 UX HA3BaHHUIO.
Ycemanaenueams — TPUUMHHO-CIENCTBEHHBIE  CBA3M
MEX]y CTPOEHHEM aToMa M MOJIEKYJIbl, BUJIOM XUMHUYECKON
CBSI3M, TUIOM KPHUCTAIUIMYECKOM PpEMETKH a30Ta U €ro
(GU3NYECKUMHU U XMMUYECKHMH CBOMCTBAMH.
Buinonname pacuérsl Mo XUMHUYECKUM (Qopmyiam U
YPaBHEHHUSM PEAKLUH, IPOTEKAIOIINX C YYaCTUEM a30Ta
Ammuak. Conu AMMUak, CTpOE€HHE MOJEKyJIbl H (U3HUEcKHe Xapakmepuzoeams COCTaB, CTPOCHUE MOJIEKYJIBI,
5 aMMOHHS CBOWCTBAa. AMMUAuHas BOJA, HAIIATBIPHBIM CHOUPT, | GU3NUYECKUE M XUMHUYECKHE CBOWCTBA, IOJIYy4YeHHE U
ruapar aMMuaka. J|OHOpPHO-aKUENTOpPHBIM MEXaHW3M | IPUMEHEHHE aMMHaka C  HCIOJIb30BAaHUEM PYCCKOTO
o0pa3oBaHMs KaTMOHAa aMMOHMA. BoccTaHoBUTENbHBIE | (POJHOIO) SI3bIKA U SI3bIKA XMMHUHU.
CBOWCTBA aMMHAKa. Hasvieamyb comu aMMOHMS 1O  (QopMmyliaM U

Conu ammoHuA U ux npuMmeHenne. Kadectsennas
peakiys Ha KaTHOH aMMOHMUSI.

Jemoncrpauuu. [Tonydyenue, cobupanue u
pacrno3HaBaHie aMMuaka. Pa3noxkenue 6uxpomara
aMMOHUSL.

JlabGopaTopHbie ONBITHI.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHUS

cocmaesiisimos (I)OpMyJ'IBI 1O UX Ha3BaHUAM.
3anucvisams MOJICKYJIIPHBIE W HMOHHBIC YpPaBHCHHA

peaKkuuii, XapakTepU3yKIIHEe XUMHUYECKUE  CBOMCTBA
aMMMaKa U COJIEM aMMOHMS.
Cocmasname YpaBHEHUS OKHUCJIUTEIHLHO-

BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ C Yy4dJaCTUEM aMMHaKa C
MMOMOIIBIO 3JICKTPOHHOT'O Oananca.

Yemanasnusame IIPUYNHHO-CJICICTBCHHBIC CBsA3U
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MEXITY BHIaAMU XUMHYECKHX CBsI3€l, THIIAMU
KPUCTAJUTMYECKUX PEMIETOK aMMHaKa M COJCH aMMOHHS U
X QU3UIECKIMH U XUMHYECKUMU CBOMCTBAMH.

IIposooumys, HabawOams U onucvieams XUMUIECKUN
OKCIIEPUMEHT 10 pPACIO3HABAHUIO HWOHOB aMMOHHS C
COOJTI0ICHHE MTPABHIT TEXHUKUA 0€30MaCHOCTH.

Bvinoansams pacd€Tel 0 XUMHUYECKUM (opMynam u
YPaBHEHUSIM PEAKIUH, MPOTEKAOIINX C YIaCTHEM aMMHUaKa

[MpakTnueckas [Tonyuenue, coOupanue 1 paclo3HaBaHNE Ilonyuame, cobupams W pacno3Hasams aMMHUAK
6 pabota Ne 4. ammuaka. M3yueHnue pacTBOpUMOCTH aMMuaka B Bofie U | Obpawjamvcsa ¢ 1a0OpaTopHbIM — O0OpyIOBaHUEM U
«[Tomyuenue XapaKTEePUCTHKA OCHOBHBIX CBOWCTB I'MJpaTa aMMHUaKa. | HarpeBaTeNbHBIMH ~ NMPUOOpPaMH B COOTBETCTBHH  C
aMMHaKa U U3Y4YCHUC KauecTBennas pe€aKknuyg Ha KaTUOH aMMOHM . paBHUJIaMH TCXHUKHU 0€e30IMacHOCTH.
€ro CBOHCTB» Habniooams 1 onucvieams XAMUYECKUI SKCIEPUMEHT
C TIOMOIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SA3BIKA XHUMHH.
Dopmynuposams BBIBOJBI IO  pe3yjibTaram
MIPOBEIEHHOTO YKCIIEPUMEHTA.
Compyonuuamo B nporecce y4eOHOro
B3aMMOJICICTBUS MpU paboTe B Irpynmax
Kucnoponcone Oxkcuipl a30Ta: HECOJIEOOPA3YIOIIHNE U Xapaxmepuszosamuo COCTaB, duzndeckue u
7-28 | pxatue KHUCJIOTHBIE. XMMUYECKHE CBOWCTBA, NOJYYEHUE U MIPUMEHEHHE OKCUIIOB

COCIUMHCHUA a30Ta

A30THCTAast KHCII0TA U HUTPUTHI.

A30THas KHACJIO0TA, €€ MOJIyY€HNE U CBOWCTBA.
Hurpartsr.

Jdemoncrpauuu. Bzaumozeiicreue
KOHIICHTPUPOBAHHOM a30THOW KUCIIOTBI C MEJIBIO.
I'openue u€pHoro nopoxa. Paznoxkenue Hurpara Kanus
Y TOPEHUE JPEBECHOIO YrOJIbKa B HEM.

JlabopaTopubie ombIThl. 34. XuMuueckue
CBOMCTBA a30THOM KMCIIOTBI, KaK JIEKTPOJIUTA

a30Ta C MHCIOJIb30BAaHUEM pPYCCKOro (POJHOTO) sI3blKa M
A3bIKa XUMUH.
Cocmaensams MONEKYJISIPHbIE M HOHHBIE YPaBHEHUS

peaKimii, XapaKTepU3YIOIIUE XUMHUYECKHE CBOWCTBA
OKCHJIOB a30Ta.
Yemanaenueams — MPUYMHHO-CIICJICTBEHHBIC — CBSI3H

MEXy BUJIOM XUMUYECKON CBSI3U, THTIOM KPUCTALTHYECKON

pemIéTKH  OKCHJOB a30Ta M UX (U3HYECKUMU H

XUMHUYECKUMH CBOMCTBAMHU.
Xapaxmepuzoeambs

COCTaB, duznyeckue "
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XMMHYECKHE CBOMCTBA A30THOM KHUCIIOTBI KaK 3JIEKTPOJIUTA,
MIPUMEHEHHE C UCIIOIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKa
U S13bIKa XUMHH.

3anucvieams MONEKYISIPHBIE M HOHHBIE YPaBHEHMS
peakuuii, XapakTepU3yIOIIHE XHUMUYECKHUE  CBOMCTBa
a30THOM KUCJIOTHI KAaK 3JIEKTPOJIUTA.

Ilposooumys, Habarooams U onucviéams XUMUYECKUN
DKCIIEPUMEHT,  XapaKTEepU3YIOLIUKA CBOMCTBA  a30THOM
KHCIIOTBI KaK OJJIGKTPONIUTA, C COOMIOJEHUEM IIPaBHII
TEXHHUKHU 0€3011aCHOCTH.

Xapaxmepuzoeams a30THYIO KUCIOTY KakK
OKHCJIUTEND.

Cocmagname ypaBHEHUS OKHUCIIUTENbHO-
BOCCTAHOBUTEIIBHBIX peakiuii, XapaKTEePU3YIOLIUX
XUMHUYECKHUE CBOMCTBA a30THOM KHUCIJIOThI KAK OKUCIIUTES, C
MTOMOIIIBIO AJIEKTPOHHOTO OasiaHca.

1Ipogooumys, Hab0ams N ONUCHIBAMb XUMUYECKHIA
SOKCIEPUMEHT, XapaKTepU3YIOIIHWA  CBOWMCTBA  a30THOU
KHCIIOTHI KaK OKUCIIUTENS, C COOMI0OIECHUEM MPABUI TEXHUKU
0€e30MacHOCTH

®docdop u ero
COCTUHEHUS

docdop, cTpoeHHE aToMa W AIOTPOIHSL.
®ochunel.  Dochun.  Oxcua  docdopa(V) u
oprodochopuas kuciora. Docdarel. DochopHbIE

ynoopenusi. THCEeKTHIIHIBI.

JemoncTpanuu. O6pa3isl NpUPOAHBIX
coenuaeHuit pocdopa. ['openue dhocdhopa Ha BO3ayXe U
B kucnopoe. [lonydenue 6enoro ocdopa u
HCTIBITAHUE €T0 CBOMCTB

JlabopaTopHblie onbIThl. 35.KauecTBeHHBIE
peaknuu Ha GocdaT-HoH.

Xapaxmepuzosamuv CTpOCHHUE, IIOTPOTIHIO,
¢u3nyeckue M XUMHUYECKHE CBOWCTBA, TOJy4YE€HUE U
npuMeHeHne (¢ocdopa ¢ HUCHOIB30BAaHUEM PYCCKOTO
(poHOrO) SI3bIKA U SI3bIKA XMMHUHU.

CaMOCTOATENbHO  Onucbléamb ~ CBOWCTBA  OKCHUJ
dochopa(V) Kak KHUCIOTHOTO OKCHJIa W CBOWMCTBA
oprodocHopHON KUCTOTHI.

Hnnrocmpuposams  5TH  CBOWCTBA  ypaBHEHUSIMHU

COOTBETCTBYIOIIUX PEAKIIUH.

IIposooumys, Haba0Oamv U onucvieams XUMUIECKUN
DKCIIEPUMEHT C  COOJIIOIGHWEM  TpaBWJI  TEXHUKHU
0€301acHOCTH.

Pacnosznasamv pocdar-uonsl
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Oo6mas OO6mmas xapakrepucTuka 31emMeHToB 1V A- Jlasamb 0ONIYI0 XapaKTEPUCTUKY aTOMaM, MPOCTHIM
30 XapaKTepUCTHKA TpyHIbl: 0COOEHHOCTH CTPOCHUS ATOMOB, IPOCTHIX BEIIECTBAM U COEIUHEHHSIM 3jeMeHTOB IV A- rpynmsl B
snemeHToB 1V A- BEILIECTB U COCAMHEHUN B 3aBUCUMOCTH OT MOJIOKEHUSI | 3aBUCUMOCTH OT UX ojoxeHus B [lepuoanueckoit cucreme.
rpynnsl. Yriaepoa anemeHToB B [lepuoanueckoii cucreme. Yriepo. Xapaxkmepuzosams CTpOCHHE, AIJIOTPOIIHIO,
AnnotpornHbie MoaU(HUKAINN: aiMa3, TpadurT. dusnueckne ¥ XWMHYECKHE CBOWCTBA, TMOJNYYCHHE U
AMop(HBI# yriiepo u ero copra: caxa, pUMEHEHHEe aMOp(HOro yriepoga M €ro COpToB C
aAKTUBHUPOBAHHBIN YToyb. AcopOmus. XUMUYECKUE UCIIOJIb30BAHUEM PYCCKOTO (POJHOrO) s3bIKa U SI3bIKa
cBOKcCTBA yriepoaa. KokCoOXuMruuecKkoe Npou3BOJCTBO | XMMUHU.
u ero npoaykuus. Kapousr. CpasHusamsb cTpOEHUE U CBOMCTBA aiMasa U rpadura.
JleMoHCTpanum. Konnexuus «O0pa31pl Onucvieams OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
NPUPOJHBIX coenuHeHui yraepogax». Iloprper H. /I. | cBoiicTBa yriaepona.
3enuHckoro. IlorjomeHne akTUBUPOBAHHBIM YIJIEM IIposooumy, nabawoame N ONUCHIBAMb XUMUYECKUM
pacTBOPEHHBIX BELIECTB HJIM Ta30B. YCTPOWCTBO | OKCIIEPUMEHT C  COOJIIOJIGHHEM  MpaBWJI  TEXHUKHU
MIPOTHBOTAa3a 0€301acHOCTH
Kucnoponcone Okcun  yraepoma(ll):  cTpoeHue  MOJIEKYJIBI, Xapaxmepuszosamuo COCTaB, duzudeckue u
31 pokaiue nonydyeHue U ero cpoiictBa. Oxcup yraepoaa(lV) ): | xumuueckue cBOWCTBA, MOJyYeHHE U IPUMEHEHUE OKCHJIOB
COETUHEHUS CTpPOCHHE MOJIEKYJIbI, NOJyYE€HHE U €ro CBOICTBa. | yriiepoJa ¢ UCIOJIb30BaHUEM PYCCKOIo (POIHOIO) sA3bIKA U
yriaepoja VYronpHas kuciota. Conu  yroibHOHW  KHUCJOTHI: | SI3bIKA XMMHH.
KapOoOHaThl W TUApOKapOoHaThl. TexHuueckas W Yemanasnueams  IPUUMHHO-CIIEICTBEHHBIE — CBSI3U
MUIIEBAs COAA. MEXIy  BUAAMH  XUMHYECKHX CBsI3ei, TUTIAMU
JlabopaTopHble ONbITHI. KPUCTANIMYECKUX  PEETOK  OKCUIOB  yriepoaa, HX
36. Ilony4yeHue u CBOICTBA YrOJIbHOW KUCIOTHI. GU3MYECKUMHU U XUMHUYECKUMH CBOICTBaMH, a TaKkKe

37. KauecTBeHHas peakius Ha KapOOHaT-UOH

IPUMEHEHHUEM.
Cobnio0oames TpaBUIIa TEXHUKH O€30MaCHOCTH MpHU
MCTOJIb30BAaHUH NTE€YHOTO OTOIUICHUSI.

Okasvigamsb TIEPBYIO TOMOINb TIPH  OTPaBICHUU
yrapHbIM T'a30M.

Xapaxmepuzosams COCTaB, buzndeckne "
XMMUYECKHE CBOWCTBA, IOJIyueHHE U  MPHUMEHEHHE
YJrOJIbHOM  KHUCIOTBI u €€ coned (kapOOHATOB U

THIPOKapOOHATOB) C HCIIOJIB30BAHUEM PYCCKOTO (POIHOTO)
SA3bIKA U A3bIKA XUMHU.

Hnnrocmpuposams ~ 3aBUCUMOCTb ~ CBOWCTB  COJIEM
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YTOJIbHOM KHUCIIOTBI OT UX COCTABaA.

IIposooumys, Haba0Oams U onucvieams XUMUIECKUN
OKCIIEPUMEHT C  COOJIFOJICHHEM  MpaBWI  TEXHUKHU
0e30IacHOCTH.

Pacnosnasamn xapOOHAT-NOH.

Buinoansme pacdéTsl M0 XUMUYIECKUM (GopMyIamMm

U ypaBHEHUSAM PEAKIIHiA, TPOTEKAIONIUX C y4aCTHEM

COEMHEHUI yriaepoia

[IpakTnueckas
pabora Ne 5.
«Tomyuenne
YIJIEKHUCIIOTo ra3a u
M3y4YEHUE €ro

[Tonyuenue, coOupanue 1 paclo3HaBaHNUE
yIJIEKUCIIOTO ra3a. VM3yueHne pacTBOpUMOCTH
YIIIEKHUCIIOTO Ta3a B BOJIE M XapaKTEPUCTHKA KHCIOTHBIX
CBOMCTB yroyibHOU KUCIOTHl. KayecTBeHHas peakuus Ha
KapOOHAT- U THIPOKAPOOHAT-NOHBI

Ionyuams, cobupamv W pacno3nasams YrIEKUCIBINA
ra3 Obpawamecsi ¢ J1a0OpAaTOPHBIM OOOPYIOBAaHUEM U
HArpeBaTCIIbHBIMU ~ MPUOOpPaMH B COOTBETCTBHH  C
NpaBUJIAMU TEXHUKU 0€3011aCHOCTH.

Habnwoams u onucvléams XAMAYECKUAN SKCTIEPUMEHT

CBOWCTB C TIOMOIIBIO PYCCKOTO (POIAHOTO) SI3bIKA U S3bIKA XMMHUHU.
Dopmynuposams BBIBO/IBI nmo  pe3yjibTaram
MIPOBE/ICHHOTO YKCIICPUMEHTA.
Compyonuuamse B npoiiecce y4e0HOTO
B3aMMOJICHCTBUS MpU paboTe B rpymmax
YrneBoaopona Heopranunueckue u opraHnyecKre BElecTsa. Xapaxmepuzoéams 0COOEHHOCTH COCTaBa U CBOICTB

BI.

YrieBonopopl. XUMHUYECKOE CTPOCHUE OPraHUYECKUX
BELIECTB, KaK MOPAIOK COEAMHEHNS aTOMOB B MOJIEKYJIE
10 BaJIECHTHOCTH.

Mertan, 9TaH, KaK IpeEIIbHBIE YTIIEBOLOPOIBIL.
OTUJIEH U aleTHIIeH, Kak HenpeeIbHbIe
(HeHacCBIIIEHHbIE) YTIeBO0pObl. ['opeHue
yraeBoaopoaoB. KauecTBeHHbIE peakliK Ha
HENpPEeENbHbIE COCIUHEHMS.

JemoncTpauuu. Mojaenu MOJIEKyJl METaHa,
JTaHa, ITWIECHA U alleTuieHa. B3aumopelicTBrie STUIIEH
¢ OpOMHOI1 BOJIOM U pacTBOPOM IE€pMaHraHaTa Kaus.

OPraHUYEeCKUX COCTUHECHUM.

Paznuuamo IIpeIeIbHbIE u HENpeIelbHbIE
YIIEBOIOPOABI.

Haszvieamov 1 3anucvisams HopMysbl (MOJIEKYISIpHbIE
u CTPYKTYpHBIE) BAKHEUIIINX MIpEeICTABUTENEH
YII€BOIOPOIOB.

Ilpeonazames ~ 3KCIEPUMEHT 1O  PaclO3HABAHUIO

COEJIMHEHUH HEMPEeeIbHOTO CTPOCHUSI.
Habniooams 3a X00M XUMHYECKOTO SKCIIEPUMEHTA,
OIHCHIBATH €T0 U JeJaTh BBIBOABI HA OCHOBE HAOIIOJCHUH.
Quxcuposams ~ PE3yNbTaThl  HKCIEPHUMEHTa  C
MIOMOIIBIO PYCCKOTO (POJHOTO) S3bIKA, a TAKXKE C MOMOILBIO
XMUMUYECKUX (GOPMYJ M ypaBHEHHH.
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Kucnoponcone OTUJIOBBIN CIUPT, €TO0 MOJIyYEHUE, IPUMEHEHUE U Xapaxmepuzoeambv CIUPTBHI, KaK
pxka- ¢busnonoruyeckoe aercraue. TpexaroMHbINA CIUPT KHCIIOPOJICO/IEPKAIIE OPTAaHUYECKUE COSAMHECHHUS.

e mmiepud. KauecTBeHHas peakiusi Ha MHOTOaTOMHBIE Knaccugpuyuposams ciupThbl 10 aTOMHOCTH.
OpraHu4ecKue CHUPTHI. YKCyCHasi — IpeICTaBUTelNb Kilacca Ha3zvieams npencraButeneil OJHO- M TPEXATOMHBIX
COEIUHEHUS KapOOHOBBIX KHUCJIOT. CIIUPTOB U 3aIUCHIBATH U3 (DOPMYIIBL.

JemoncTpanuu. O0IMe XUMHIESCKHE CBOMCTBA Xapaxkmepuzosamo KHUCJIOTHI, Kak
KHMCJIOT Ha IPUMEPE YKCYCHON KUCIO0Thl. KauecTBEHHas | KUCIOPOJCOAEprKallie OPraHn4eCKUe COEIMHEHNUS.
peakiys Ha MHOTOATOMHbBIE CITUPTHI. Hazvieams ~ npencraBuTeNiell  NPEAENIbHBIX U
HEeNpeeNbHbIX KapOOHOBBIX KHCJIOT M 3alKChIBaTh W3
(bopMyIIBL.
Kpemuuii u Kpemuuii, ctpoeHue ero aroma 1 CBOMCTBA. Xapaxmepuzoéams CTpOECHHE aTOMOB M KPHCTAJUIOB,

€ro COCAMHCHUA

Kpemuuii B npupoae. Cunnuuast u cuiiad. Okcun
kpemuansa(IV). KpemHuueBas kuciora u €€ COJIH.
Jemoncrpanun. Komtekius «O6pasis
IIPUPOJHBIX coelnHeHu kpeMHusD». Koneknus
CTEKJIa, KepaMHUKH, [IEMEHTa U U3JeNUi U3 HUX.
JlaGopatopHsle onbiThl. 38. [Iponyckanue
YTJIEKUCIIOTO ra3a Yepe3 pacTBOP CUIIMKATA HATPUS

¢usznueckue M XMMHYECKHE CBOWCTBA, IOJIY4YEHHE U
IIPUMEHEHHE KPEMHHS C HCIOJIb30BAaHUEM PYCCKOIO
(poiHOTO) sI3bIKA U A3BIKA XUMUH.

Ycemanasnueams ~ IpUYMHHO-CIIENCTBEHHBIE — CBS3U
MEXIy CTPOCHHMEM aTOMa, BHJIOM XHMHUYECKOW CBS3H,
TUNIOM  KPUCTAJUIMYECKOM  pEmETKM  KPEeMHUS,  €ro
($U3NYECKUMHU U XUMUYECKUMU CBOMCTBAMHU.

Buinonnsams pacy€Tbl 10 XUMHUECKUM (popMyiam

Y YPAaBHEHUSM PEAKLNN, TPOTEKAIOIIUX C YI4aCTHEM

KPEMHUS U €70 COCITUHEHUM.

Xapaxkmepuzoeams COCTaB, duznveckue u
XUMUYECKHE CBOICTBA, TMOJIYyYE€HUE U  NPUMEHEHUE
COCIMHEHUN KPEMHHUS C HCIOJIb30BAHUEM PYCCKOIO

(poHOTO) SI3BIKA U A3BIKA XUMUH.
CpasHusams TUOKCUABI YIIIEPOJA U KPEMHUS.

Onucvieamvy ~ BOXHEWIIWE  TUIBI  MPUPOTHBIX
COCIMHEHUN  KpPEeMHHsT KaK  OCHOBHOTO  DJIEMEHTa
TUTOCQEPHIL.

Pacnosznasame cunukaT-uoH
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CunukaTtHas IIpousBoacTBO crekia u neMenra. Ilpoaykuus Xapaxmepuzoeams CUINKATHYIO IPOMBILUIEHHOCTb U
MIPOMBIIIJIEHHOCTh CHJIMKATHOM MPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, | €€ OCHOBHYIO IPOAYKIIHIO.
kepamuka, papdop, pasac. OnTudeckoe BOIOKHO. Yemanasnueams ananoruu Mexy pa3IuaHBIMU
JemoncTpanun. Komiekius npoaykuuu OTpaCJISIMU CUIIMKATHOW MPOMBIIIJICHHOCTH
CHJIMKAaTHOM MPOMBINUIEHHOCTH. BuneodparmenTs! u
ciaipl «[I[pon3BOACTBO CTEKIA U IEMEHTa.

[Tonyuenue Hemerainsl B mpupose. Onucvieams HaXOXKJICHIE HEMETAIIJIOB B IPUPOJIE.

HEMETAJIJIOB @pakiMOHHAas EPEeroHKa KUAKOTo BO3/1yXa, KaK Xapakmepuzoseams  (PpaKIMOHHYIO IEPETOHKY
croco0 MoyydeHus: KUCIopo/ia, a30Ta, aproHa. JKUAKOTO BO3/1yXa, KaK COBOKYITHOCTH (PU3NYECKUX
[Tonmy4yenue pochopa, KpeMHHUsI, XJI0pa, HOJA. MIPOIIECCOB.
DNeKTpOJIN3 PacTBOPOB. Apeymenmupoeams OTHECEHHE aKTUBHBIX HEMETAIIIOB

Jemoncrpauuu.  Komnexknmss — «IIpuponHble | K OKMCIMTEIBHO-BOCCTAHOBUTEIBHBIM IIPOLIECCAM

COEIMHEHHS HEMETaUIOBY». BuneodparMeHThl U CIaii bl
«DPpakIMOHHAs  MEpPEeroHKa  JKUJIKOIO  BO3IyXay.
Buneodparmentsl u cnaiinael «llomyuenue Bomopona,
KHCIIOpOJla U TaJIOTEHOB  AJIEKTPOJIUTUYECKUM
CIoco00OM»

[Tonyuenue [TonydyeHue CepHOM KHUCIOTBHI: CBHIPbE, XUMH3M, Xapaxmepuzosams XUMHU3M, CbIPbE, anmnaparypy,
BaXHEHUIINX TEXHOJIOTUYECKAsl CX€Ma, METOJ KHIIAIIEro CIJos, | Hay4yHble IPUHIMIIBI ¥ IPOIYKIIMIO IPOU3BOJCTBA CEPHON
XUMHAYECKHX MPUHLIMIIBI TEIII000MEHA, MPOTUBOTOKA U HUPKYJSIUHU. | KUCIOTHI.

COCIMHEHUI Oneym. CpasHusams IPOU3BOJICTBO CEPHOU KHCIIOTHI C

[IpousBoncTBO  amMMuaka:  CbIpbE€, XMMH3M, | IPOM3BOJACTBOM aMMHaKa

TEXHOJIOTHYECKAsl CXEMa.
JdemoHcTpanmu.
Monenu annapatoB Juis IPOU3BOJICTBA CEPHOMN

KHCIOTHI. Mozens Kunsuiero ciost. MoJienb KOJTOHHBI

CHHTE3a aMMHaKa. BujeopparMeHTs! U caaiiipl

«[Ipou3BoaCTBO CepHOI KUCIOTHI». BuneopparmeHTs!

u cnaitnel «IIponsBoacTBo ammuakay. Komnekius

«CpIpBE ISl TOJTYYEHHS] CEPHOM KHCIOTBD».

O60061meHue VYpok-yrpaxHeHue ¢ UCIOJIb30BaHUE 1Ipogoodumsb OLEHKY COOCTBEHHBIX JIOCTHIKEHUH B
o TeMe CaMOCTOSITENTbHOM pabOTHI MO BBHITOJIHEHHUIO YCBOCHHUHU TEMBI.

«HewmeTauibsl 1 ux

IIPOBEPOYHBIX TECTOB, 3aJaHUN U YIIPAKHEHUMN.

Koppexmupoeamb cBoM 3HaHUSI B COOTBETCTBUU C
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COCANHCHUA»

MJIAHUPYEMBIM PE3YJIbTaTOM
Ionyuams XUMHYECKYIO0 MH(OPMALIUU U3 PA3TUYHBIX
HMCTOYHHKOB.
IIpeocmasnams undopmanuio no teme «Hemeramib»
B BUJIE Ta0JIUII, CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHUCIIE C
npumeHenuem cpencts MKT.

KonTponbnas padot Ne 2 o teme «HemeTauibl 1 UX COSTMHECHHUS

0
MeTtajuibl u ux coequHenus (16 4)
[Tonoxenue [lonoxenne wmerawoB B Ilepuogumueckoit O0vscHAMb, YTO TAKOE METAJIHI.
41 METAJIOB B cucreme xumuyeckux snemeHToB . M. Menaeneesa, Paznuyams  GopMBI  CyIIECTBOBAHHUS  METAJUIOB:
[lepuoanueckoii CTPOCHHE HMX aTOMOB U KpPHUCTAUIOB. MeTaimyeckasl | 3JIEMEHTHI U IPOCThIE BEIIECTBA.
CUCTEME, CTPOCHUE CBSI3b M METAJUIMYECKAass KPUCTAJUIMYECKAs PEIIETKA. Xapaxmepuzosams XUMUYECKUE BJIEMEHTBI-METAIIbI
aTOMOB U @dusnueckue CBOWCTBA  METAUIOB:  JJIEKTPO- U | N0 uX mnojoxeHuto B Ilepmommueckoir cucreme [[. U.
KpUCTAJIJIIOB TEIJIONPOBOIHOCTb, OTpaXkaromas crocobHocTh, | Menneneesa.
MIaCTUYHOCTh. CIuIaBbl YEPHBIE U IIBETHHIE IIpoenosuposams CBOICTBA HE3HAKOMBIX METAILJIOB
Mo MoJoXeHuto B lleprnonnyeckoi cuCTEME XUMHYECKHX
snemeHToB /I. 1. Menpaeneena.
Yemanaenueams ~ TPUUYMHHO-CIENCTBEHHBIE  CBSI3H
MEXIy CTPOEGHHUEM aToMa, BHJIOM XHMHUYECKOW CBS3H,
TUTIOM KPUCTAIUTMYECKON PEIMIETKH METaNIOB — MPOCTHIX
BEILECTB U UX COCIMHEHU
Ob6mue Merannbl Kak BOCCTAHOBUTEINH. O0vscHAMb, 4TO TAKOE PSAJl AKTUBHOCTH METAJIJIOB.
2 XUMUYECKUE DNEeKTPOXUMHUIECKUT A HaIpsDKEHUH. Ilpumensimo €ro uisi XapaKTEPUCTUKH XUMHUUYECKHUX

CBOMCTBa METAJLJIOB

BzaumoneiicTBre MeTalIIOB ¢ HEMETAINIAMHU, OKCHIAMH,
KHCJIOTaMH, COJIIMH. AJTFOMUHOTEPMHSI.
JdemoncTpauuu. B3aumoseiicTBue HaTpus, TUTUS
U KaJIbLMs ¢ BOJON. ['opeHne HaTpusi, MarHUs | Keje3a
B Kuciopoje. Bcemobllika  TEpMUTHOHM  CMECH.
B3anmoneiicTBre cMecH TOpPOIIKOB CEpbl M Keye3a,
LMHKA U CEephl. BzaumoneiicTBue amiOMHHUS C
KHCJIOTaMH, IImenodaMu U Bojoi. BzammojeicTBre

CBOICTB MPOCTHIX BEIIECTB-METAILIOB.

0b606wams CUCTEMY XUMHYECKUX CBOMCTB METAJJIOB
KaK «BOCCTAaHOBUTEIbHBIE CBOWCTBAY.

Cocmaensims MONEKYJSIPHBIE YpPaBHEHHUS PEaKIIHid,
XapaKTepU3yIOIUX XUMHYECKHE CBOWMCTBA METAUIOB B
CBETE YyUYEHUS 00 OKHCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX
mpoleccax, a peakmud C y4acTHeM DJIEKTPOJIHUTOB,
NPEJICTABIISITh TAKXKE U B HOHHOM BUJIC.
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Kelleza U MeOu ¢ XJopoM. BzaumopeiicTBue Menu c
KOHIIEHTPUPOBAHHOM CEPHOM KHUCJIOTOW W a30THOMU
KHCIIOTOH (pa30aBiICHHON M KOHIICHTPUPOBAHHOM).

JlaGoparopubie onbIThbl. 39.B3aumoneiicTBue
xelesa ¢ pactBopoM cynbhara meau(Il)

Habnwooams 1 onuceiéamv — peakud  MEXIY
BEIIECTBAMH C IOMOIIBI0 PYCCKOrO (POAHOrO) s3bIKa U
A3bIKa XUMUH.

CaMocTosTeIbHO npo8ooUmy OTIBITHI,
MOJATBEPXKJIAIOIIUE XUMUYECKUE CBOMCTBA METAUIOB C
cOOJII0ZICHHEM MPaBWJI TEXHUKH 0€3011aCHOCTH

Oo6mas CrpoeHne aTOMOB UM IPOCTBIX  BEIIECTB. Obvacuams ~ HTUMOJIOTUIO  HA3BaHUS  TPYIIIBI
3-44 | xapakTepHucTUKa 3aBUCUMOCTh (IU3MUECKUX U XHMHUYECKUX CBOMCTB | «IIIEIOYHBIC METAJIbI.
LIEJIOYHBIX LIEJIOYHBIX METaUIOB OT 3apsioB siep UX aTOMOB. Jasamb  oOUIyl0O  XapaKTEPUCTUKY  LIEIOYHBIM
METaJIJIOB Oxcuapl W THAPOKCHABI IIETOYHBIX METAUIOB, UX | METajulaM M0 uX mojnoxeHuto B Ilepuogmueckoit cucteme
MOJy4€HHUE, CBOMCTBA, MpUMEHEeHHE. BaxkHelmue conu | xumuueckux anemeHToB /. . Menneneena.
IIEIOYHBIX METalIOB, WX 3HA4Y€HHWE B JKUBOH U Xapakmepuszoéams ~ cTpoeHue,  (U3NYECKUE U
HEXUBOW MPUPOJIE U B )KU3HU UEIOBEKA. XMMHUYECKHE CBOMICTBA IIEIOYHBIX METAUIOB B CBETE
Jemoncrpanun. Oxpacka MnjiaMeHu 0011ero, 0COOEHHOTO U EAMHUYHOTO.
COEIMHEHUSIMH ILEJT0YHBIX METAIIOB Ilpeockaszvieamy ~ Qu3NyYeCcKue U XUMHUYECKHE
CBOIICTBa OKCUOB M THAPOKCHIOB IIEJIOYHBIX METAIIOB Ha
OCHOBE MX COCTaBa U CTPOCHHUS U MOATBEPKIAATh MPOTHO3BI
YPaBHEHHSMH COOTBETCTBYIOIIMX PEAKIIUM.
IIpo6ooums pacy€Tsl MO XUMUYECKUM (QopMmysaM H
YPaBHEHHSAM  DPEaKIHi, NPOTEKAIUX C  Y4acTHEM
IEJIOYHBIX METAJIJIOB U UX COEMHEHUH.
Oomas CrpoeHne aTOMOB UM IPOCTBIX  BEIIECTB. Obvsichams ~ STUMOIIOTUIO  Ha3BaHUS  TPYIIIBI
5-46 | xapakTepucTHKa 3aBUCUMOCTh (PU3MYECKHX M XHUMHYECKHUX CBOWCTB | «IIETOYHO-3€METbHBIE METAILIBI.
LIEJIOYHO3EMENBHBIX | HIEJIOYHO3EMENBHBIX METAJZIOB OT 3apAloB SIEp HX Hasamv o00mIyI0 XapakTepucTuky Metamnam |IA
METaJIJIOB aToMOB. OKcuABl M TUIAPOKCHUIBI IIETOYHO3EMENbHBIX | TPYIIbl  (MIETOYHO-3€MENBbHBIM ~ MeTaljlaM) [0  HX

METaJUIOB, WX TMOJIy4YeHHE, CBOMCTBA M NPUMEHEHHE.
Baxnenmue coan METOYHO3EMENFHBIX METAINIOB, UX
3HaUEHUE B MPUPOJC U KU3HU uenoBeka. KapOboHaTsl 1
THAPOKAPOOHATHI KAJIBITHS.

JemoncTpanun. Oxpacka IjIaMeH!
COCTMHEHUSMH MIEI0YHO3EMETBHBIX METAJLIOB.
lNamenue u3Bectu BOOOM.

JlaGoparopubie onbIThl. 40.1lonyyenue

MOJIOKCHUIO B [lepuojuueckoil CHUCTEME XHUMHYECKHX
anemenToB /1. 1. Menaeneera.

Xapaxmepuszoeams  cTpoeHue,  GU3NYECKHE U
XUMHUYECKHE CBONCTBA INEIOYHO-3€MEIBHBIX METAJUIOB B
cBeTe 00I11ero, 0COOEHHOTO U €IMHUYHOTO.

Ilpeockazvieams ~ Qu3NUECKME W XUMHYECKHUE
CBOWCTBA OKCHJIOB U THIPOKCHAOB MeTaiuioB |IA rpymmsi
Ha OCHOBE HMX COCTaBa WM CTPOCHUS U NOOMBEPHCOAMDb
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U3BECTKOBOU BOJBI Y OMBITEI C HEW.

MIPOTHO3bI YPABHEHUSIMU COOTBETCTBYIOIIUX PEAKIIUM.

1Iposooums pacy€Tbl MO XUMUYECKUM (GopMylaM H
YpaBHEHUSM  pEaKlMii, MPOTEKAIIHUX C  Yy4acTUEM
HIEJIOYHBIX METAJIJIOB U UX COCAMHEHUN

KécTtkocTb JKEcTkocTh BOABI: BPEMEHHAs W IOCTOSIHHASA. O06vscHAMb, 9TO TAKOE «OKECTKOCTH BOIBD».
BOABI U criocoObl €€ | CrocoObl  yCTpaHEHUSI  BPEMEHHOM  KECTKOCTH. Paznuuams BpeMEHHYI0 M TOCTOSIHHYKO KECTKOCTh
YCTpaHEHHUsI Cnocobbl  ycTpaHEHUsI  MOCTOSIHHOM — KECTKOCTH. | BOJIBI.

HNonuTsl. IIpeonazams ciocoObl YCTPaHEHUS KECTKOCTU BOJIBI
Hdemoncrpaumuu. IlosydyeHue KECTKOM BOIBI IIposooumys, Habn0Oams U onucviams XUMUYECKUN

B3aMMO/ICHICTBHEM YTJIEKUCIOTO C M3BECTKOBOM BOJOH. | OKCIEPUMEHT, C  COOJIIOIGHHEM  TpaBUI  TEXHHUKHU

VYcTpaHeHne BpeMEHHOW JKECTKOCTH KHUIITYEHHUEM U | OE30MAaCHOCTH.

n00aBKOM CObI. YCTpaHEHHE TMOCTOSHHOW JKECTKOCTH

no0aBkoi coabl. MOHUTHI M TPUHIUI WX JICHCTBUA

(BumeodparMeHr).

[IpakTnueckas [Tonydenue KECTKOM BOABI B3AUMOJICHICTBUEM Ionyuams, cobupamv W pacno3nasams YrIEKUCIBINA
pabota Ne 6. YIJIEKHUCIIOTO C U3BECTKOBOM BOJOU. Y CTpaHEHUE ra3 Obpawamsbcs ¢ J1a0OpaTOPHBIM OOOPYIOBAaHUEM U
«[Tomyuenne BPEMEHHOM KECTKOCTU KUIISTYCHUEM U I00aBKOW COMBI. | HarpeBaTeIbHBIMA  MPUOOpaMH B COOTBETCTBHUU  C

’KECTKOU BOILI U
CIIOCOOEI €€
YCTpaHEHHUSI»

YcTpaneHue NOCTOSTHHOM KECTKOCTH 100aBKOM COJIBI.
HcnbiTanue %ECTKOM BOABI paCTBOPOM MbLIA.

IpaBUJIaAMU TEXHUKHU 0€30MacCHOCTH.
Habniooams v onuceléams XUMUYECKUNA SKCTIEPUMEHT
C MIOMOUIBIO PYCCKOTO (POAHOTO) SA3bIKA U A3bIKA XUMHH.

Dopmynuposams BBIBOJBl IO  pe3yjibTaram
MIPOBEJICHHOTO YKCIIEPUMEHTA.
Compyonuuamse B npoiiecce y4e0HOTO

B3aUMOJICHCTBHS ITPU paboTe B rPyMIax
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ATTOMUHUNA 1

CoenuHeHUs alfOMUHUS B IPpUPOAE. XUMHUECKUE

Xapaxmepuzosams aTFOMUHUN IO €r0 IOJIOKEHUIO B

9 €ro CoOeqUHCHUSA coiictBa  amoMuHms. OcoOeHHOCTHM  okcuaa U | [lepuogmyeckoit cucreme Xxumuyeckux sjeMeHtoB J[. .
THJIPOKCH/Ia aTFIOMUHUS Kak aM(OTEpHBIX coenuHeHui. | Menmemneena.
Baxneiimme conu amoMuHus (XJI0pUI, Cyabdar). Onucvieams CcTpoeHHE, (PU3NUYECKHE U XHUMHUYCCKHE
demoncTpauuu. Koyuiekius npupoHbIx CBOMCTBA aJIFOMUHUS, TOATBEPK/IAas X COOTBETCTBYIOLIUMU
COCTMHECHUH alfoMuHUs. BuneodparMeHTs! U clanbl YpPaBHEHUSIMH PEAKIIHIA.
«Okcun anmroMuHUS U ero Moaudukaumy. [lonyuenue ObvsicHams IBOWCTBEHHBIM XapakTep XUMHUYECKUX
aM(pOTEepHOr0 TUAPOKCUIA ATFOMUHUS U UCCIIEIOBAaHUE | CBOWCTB OKCHIA U THIPOKCH/IA ATFOMUHHUS.
€ro CBOMCTB Koukpemuszuposams 31€KTPOIUTHUECKOE TMOTYYCHHE
METaJUIOB ONMCAHUEM MTPOU3BOJICTBA ATTIOMUHHS.
Yemanasnueams 3aBUCUMOCTD 00J1aCTEH TPUMEHEHUS
AJIFOMHHHS U €T0 CIJIABOB OT CBOMCTB.
1Ipogooums pacy€Tbl MO XUMUYECKUM (GopMylaM H
YpaBHEHUSM  pEaKIHi, MPOTEKAOIIUX C  y4acTHUEM
AJTIOMUHUS U €r0 COeAUHEHNH
Keneso u ero OcobeHHoCcTH CTpOCHHS aToMa *kene3a. JKene3o B Xapaxmepuszosamuo ITOJIOKECHUE Kelesa B
0-51 | coemuHeHUs npupoje. Baxueimmue pyasl xene3a. Okcuabl U [lepnonnueckoid cucrteme xumuueckux snemento JI. WM.

ruapoxcuabl xxene3a(ll) u (1II). Conu xenesa(1l) u (III).
OO6Hapy>keHne HOHOB KaTHOHOB Kelle3a B PacTBOPE.
3HayeHne COeIUHEHNH JKee3a.

JlabopaTopHbIe ONbITHI.

41. Mony4uenue ruapoxcuos xxene3a(ll) u (I11).
42.KauecTBeHHBIE pEeaKIIMU Ha KaTHOHBI JKeJe3a

MenneneeBa, 0COOCHHOCTH CTPOECHUS aTOMa.

Onucvieamv (GU3NYECKUE U XUMHUYECKHE CBOWCTBA
Kenesa, MIOJITBEPK1ast 170 COOTBETCTBYIOIUMHU
YPaBHEHUSIMU pPeaKLni.

ObvsichHamb HaNU4Me JBYX TEHETUYECKUX PsI0B
coenmHenHii xenesa Fe?* u Fe®* .

Yemanasnueams 3aBucMMOCTh 001acTel IPUMEHEHHS
JKeJe3a M €ro CIJIaBOB OT CBOMCTB.

IIpo6ooums pacy€Tbl MO XUMUYECKUM (GopMyiaM H
YPaBHEHMSIM peakiuii, MPOTEKAIOIINX C YYaCTHEM JKele3a U
€ro COSIMHEHUN.

Habniooams 1 onuceiéamv  peaklMd  MEXIY
BEUIECTBAMH C IOMOIIBIO PYCCKOrO (POAHOIO) S3bIKa M
A3bIKa XUMUHU
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[IpakTuueckas Pemenne  sKkcnmepuMEHTaNbHBIX  3aJady  Ha DKCIEPUMEHTAIBHO UCCe008amb CBOMCTBA METAJLIOB
2 pabora Ne 7 pacro3HaBaHUE H  TOJYYEHHE METAUIOB M UX | U UX COCIMHEHM, periaTh 3KCIEPUMEHTAIbHbIE 3aa4l 110
«Pemenne COEAMHEHHI teme «MeTaib.
9KCIEPUMEHTAIIbHBIX Pabomams ¢ nabopartopHbIM 000pyAOBaHHEM H
3a/1a4 1o TeMe HArpeBaTeIIbHBIMU ~ NMPUOOpaMH B COOTBETCTBHH  C
«MertamibDy MpaBUJIaMU TEXHUKH 0€30MacHOCTH.
Habniooams cBOWCTBa METAIJIOB M UX COCTUHEHHUH H
SIBJICHUH, IPOUCXOSAIIUX C HUMH.
Onucvléambs XUMUYECKUN SKCIEPUMEHT C MOMOILBIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUH.
Dopmynuposams BBIBO/IbI o pe3ynbTaTam
MIPOBECHHOTO SKCIIEPUMEHTA
Onpeodensmy  (ucxoas U3  y4yeOHOW  3a1a4M)
HEOOXOIUMOCTh  WCIOJB30BAHUS ~ HAOJIOJCHUS WU
SKCIIEPUMEHTA
Koppo3sus Koppo3ust xumudeckas v 31eKTpOXUMHUYECKasl. ObvscHAMb, 4TO TAKOE KOPPO3HUSL.
3 METAJUIOB U 3ammTa METaJlJIOB OT KOPPO3HH. Paznuuams  XuMHUYECKYI0 H  DJEKTPOXMMHYECKYIO
CHOCOOBI 3aIIUTHI OT JdemMoHcTpanum. KOPPO3HH.
Heé Konnexknust « XuMuueckre UICTOYHUKHA TOKAY. HUnnmocmpuposamo MOHSTHUSA «KOPPO3UAD,
Pe3ynbTarhl AMUTEIRHOTO SKCIIEPUMEHTA MO U3YUYCHHUIO | «XUMHUYECKAs] KOPPO3US», «IIEKTPOXUMUYECKAs KOPPO3US»
KOPPO3UH CTAIBHBIX U3/IEIUI B 3aBUCIMOCTH OT puMepamu.
YCIIOBUM MPOIECCOB Xapaxmepuzoeams CHOCOOBI 3alIUTHl METAIJIOB OT
KOPPO3UH
Meranisl B MerTainmsl B ipupo/ie: B CBOOOIHOM BUJE U B BUJIE Knaccugpuyuposams HopMbl IPUPOAHBIX COCTUHEHHIA
4-55 | mpupone. [lonaTre o | coeMMHEHUIA. METAJLJIOB.
METAJLIyPrUUu ITonsaTue o meraimypruu. YépHas u LBeTHas Xapakmepuzoéams  00IIME CHOCOOBI  MOTYyYSHHS

METaJUTypTHSI.

[MupomeTannyprusi, THAPOMETATTYPIHUs,
3JIEKTpOMeTaILTyprusi. JJoMeHHBIN TTporiecc.
[TepepaboTka 4yryHa B CTalb.

DIIEKTPOJIN3 PACILIIABOB.

JemoncTpauuu. BoccTaHOBIEHUE MEIU U3
okcuna meau(ll) Bomoponom. BuneodparmeHTs! u

METaJUIOB: MUPO-, TUAPO- U JIEKTPOMETAJUTYPTHH.

Koukpemuszuposams 3T CHOCOOBI TMpPUMEPAMU |
YpaBHEHUSMH PEAKIMH C COCTABJICHHEM JJIEKTPOHHOTO
OanaHca.

Onucwisams JTOMEHHBIH npouecc "
ANEKTPOJUTUYECKOE TOJTYyYEHHUE METAJIOB.

Paznuuams qépHble W IIBETHBIE METAJUIBI, YYT'YHBI U
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cnaiinbl «I[Ipon3BOACTBO YyryHa U CTAIN».
BuneodparmenTs! u cnaiiasl «M3nenus u3 4yryHa u
crann». Buneodparments! u cnaiiast «I[IponsBoactso
AIIOMUHUS

CTaJin

O06006111eH1E
3HAaHUHU 110 TEME
«MeTtaibl»

YPOK-ylpaXHEHHE € UCII0JIb30BaHUE
CaMOCTOSITENIbHON PaOOThI IO BHINOJIHEHUIO
IIPOBEPOYHBIX TECTOB, 3aJaHUMN U YIIPAKHEHUN.

IlIpo6ooums OLIEHKY COOCTBEHHBIX JOCTHXKEHUN B
YCBOCHHUHU TEMBI.

Koppexmuposampb cBOM 3HAaHUS B COOTBETCTBHH C
IUTAHUPYEMBIM Pe3yIbTaTOM

Ionyuames XUMUYECKYI0 MHPOPMALUU U3 PA3ITUIHBIX
HMCTOYHUKOB.

IIpeocmasname naPopMmanuio no teme «MeTamibl» B
BUJIE TAaOJMII, CXEM, OTMIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHeHueM cpeacts MKT.

KonTponbnas padot Ne 3 o Teme «MeTamib»

XuMusi 4 OKpy:kaomas cpeaa (2 1)

XuMuueckas
OpraHu3alus
IUTAHETHI 3eMITA

Crpoenue 3emnn: sipo, MaHTHS, 3€MHasi KOpa, UX
XUMUYeCKHi cocTaB. Jlutocepa u e€ XUMHUUECKUN
coctaB. Munepansl. Pynel. Ocamodnble  TOPOIBI.
ITonesnble  uckomaemple.  XUMHUYECKMM  COCTaB
ruapocdeprl. XUMUYECKHI coCcTaB aTMOC(EPHI.

JemoncTpauuu. BuneopparmMeHTsl U claiiabl
«Ctpoenne 3emiu u €€ XUMHUYECKHH COCTaBy.
Komnekuust MuHepanoB u ropHeix nopofd. Kosieknus
«Pynabl MeTaIoB.

JlabopaTopHble onbIThl. 43. V3yueHue rpaHuTa.

Hnmeepuposamys cBenenust no Guandeckoit
reorpaduy B 3HaHUS O XUMHUYECKON OpraHU3aIlNH TIJIaHETHI.

Xapaxkmepuzoeams XUMHUYECKUH COCTaB
re0JOrH4ecKnX 000I04eK 3eMITH.

Paznuuams MuHEpaIBl U TOPHBIE TIOPOJIBI, B TOM
YHUCIIE U PYJIbI

OxpaHa
OKpY’Karollen cpebl
OT XUMHUYCCKOI'O
3arpsi3HEHUs

NcTtounuku XUMHUYECKOT0 3arpsi3HEHUS
OKpyKatomiel cpenpl. [7100ajgbHBIE HKOJOTHUYECKUE
npoOJieMbl  YelloBeYecTBa:  MApHUKOBBIA  3(PPexT,

KHUCJIOTHBIE JO0KIU, 030HOBBIE JIbIPbl. MeXIyHapOaHOE
COTPYIHUYECTBO B 00JIACTH OXpaHbl OKpYXKarolieu
Cpelbl OT XHMHYECKOTO 3arpsi3HeHus. «3enéHas
XUMHUSI.

Xapakmepu3o06ams NCTOYHUKA XUMUYIECKOTO
3arpsI3HEHUS OKPYKAIOLIEN CPEbl.

Onucvieams T100aJIbHBIE SKOJIOTMYECKHE MTPOOIEMbI
4eJI0BEYECTBA, CBA3AHHBIE C XUMUUECKUM 3arpsi3HEHUEM.

IIpeonazame myTH MUHUMH3ALUU BO3AEHCTBUS
XMMHUYECKOT0 3arpsA3HEHMS] Ha OKPYKAIOIILYIO CPELy.

IIpusooump IPUMEPbI MEXTYHapOAHOT O
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JemoncTpauuu. BugeopparMeHTsl U crai bl
«I'moGanbHbIe HKOJIOTUYECKUE POOIEMBI
YEJI0BEYECTBA»

COTPYAHHUYECTBA B 00JIACTH OXPAaHbI OKPY>KAIOLICH CpeIbl OT
XMUMUYECKOI'0 3arpsi3HEHMsI

O0001IeHHe 3HAHMIT 10 XMMHH 32 KYPC OCHOBHO# MKO0JbI. [10IroToBKa K 0CHOBHOMY rocyiapcTBeHHoMY 3k3ameny (OI'9) (7 u)

BemecrBa CrpoeHue aTromMa B COOTBETCTBUH C I0JIO)KEHUEM IIpeocmasname UHPOPMALIUIO 1o TEMeE
0 XMMHUYECKOTo 37ieMeHTa B [lepronnueckoit cucreme. «Ilepnoanyeckuii 3akoH u Ilepuonuueckas cucrema JI. U.
CrpoeHue BemiecTBa: XHUMHUYEcKass CBs3b U | MeHjeneeBa B CBETE TEOPUM CTPOEHUS aTOMa» B BHJIE
KPUCTANINYECKUE PEIETKH. 3aBUCUMOCTh CBOMCTB | TaOJMI, CXEM, ONOPHOIO KOHCIEKTa, B TOM YHUCIE C
00pa30BaHHBIX  JJIEMEHTaMH  MPOCTBHIX  BemecTB | npuMeHeHuneM cpencts MKT.
(MeTayuioB, HEMETAJUIOB, OJIarOPOJIHBIX TIa30B) OT Buvinonnamo TeCTOBBIE 3aJaHUSA 110 TEME.
II0JIO’KEHHUS JIEMEHTOB B llepunonnueckoii cucreme. IIpeocmasnams uHpOpMaLuio0 10 TeMme «Buabl
Tunosoruss HEOPraHMYECKUX BEIIECTB, ACIICHHE | XMMUYECKUX CBA3CH M TUIBl KPUCTAUIMYECKUX PELIETOK.
UX Ha Kjaccel U rpynnsl. [IpencraBurenu B3auMocBA3b CTpOCHMSI M CBOMCTB BELIECTB» B BHJIE
TabJIML, CXEeM, ONOPHOIO0 KOHCIEKTa, B TOM YHCIE C
npuMmeHeHneM cpeacts MKT
XuMudeckue [Ipu3Haky U ycioBHs MPOTEKAHUS XUMHUUECKHUX IIpeocmasnsamo UHPOPMALINIO 1o TeMe
1 peakuuu peakuuil. TUIIOIOrusa XMMUYECKUX PEAKLUI 11O «Knaccupukanmss XUMHUUECKMX pPEAKIUM M0 pa3IudyHbIM
pa3IUYHBIM OCHOBaHUAM. Peakiiuy HOHHOTro oOMeHa. npusHakaM. CKOpOCTh XMMHMUYECKHX pEaKIHi» B BHIE
OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIINH TabJIML, CXeM, ONOPHOrO0 KOHCIEKTa, B TOM YHCIE C
npumeHenneM cpencts UKT.
Buvinonnams TeCTOBBIE 3aJaHUSA 110 TEME.
Xapaxmepuzoéams OKUCINTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU, OKUCIIUTEIb U
BOCCTAHOBUTEIIb.
Omauuams 3TOT TUII PEaKIUil OT peakuii oOMeHa.
3anucvieamsv ypaBHEHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUN C IIOMOILBIO MIEKTPOHHOTO
OanaHca
OcHOBBI XHWMHYECKUE CBOMCTBA IPOCTHIX BEIIECTB. Xapaxmepuszoseambo oOurue, 0COOEHHbIE )51
2-63 | HeOpraHU4YecKon XapakTepHble XUMHUYECKHE CBOMCTBA | UHAUBUYAJIbHBIE CBOMCTBA KHCIIOT, OCHOBAaHMMW, COJICH B
XUMUU cOoJIe00pa3yOIUX OKCUJOB, THIPOKCUIOB (OCHOBAHUM, | CBETE TEOPUU IIIEKTPOIUTHUECKON AUCCOIHAIINH.

KHUCJIOT M aM(OTEPHBIX TUAPOKCHUJIOB), COIEH

Apeymenmuposams BO3MOKHOCTb IPOTEKAHMS
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XUMHUYECKUX PEAKIUN B PACTBOPAX AJIEKTPOIUTAX UCXOMS
W3 yCIOBHIA.

Knaccugpuyuposams HeopraHuUECKUE BEIECTBA 1O
COCTaBY M CBOWCTBaM.

IIpusooums ipuMepsbl MPEACTaBUTENCH KOHKPETHBIX
KJIACCOB U TPYMII HEOPraHNYECKHUX BEIIECTB

IToBTOpenue u TectupoBanue, pemieHUE 3a1ad U BBIIOJHECHHE

Buinonnsams TeCTH U YIIpA)KHCHUA, peuiamsb 3aa4n

4 0000111eHHE 110 TeME. | yIpakKHEHHH 110 TemMe 10 TEME.
IToaroroska k I1Iposodumps onleHKY cOOCTBEHHBIX JOCTIKEHHUH B
KOHTPOJIbHOM YCBOEHUH TEMBI.
pabore Koppexmuposamb cBOU 3HaHUS B COOTBETCTBUU C
IUIAHUPYEMBIM Pe3yJIbTaTOM
KonTponbnast padota Ne4 «Torosas o Kypcy OCHOBHOW IIKOJIBI»
5
AHanu3 KOHTPOoJIbHOM paboThel. [ToBeneHNE UTOTOB roja.
66

7-68

PesepBHOE Bpems
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YueOHO-MeTOANYeCKOe o0ecTieYeHrne Kypca XUMHUH
OCHOBHOM 00111€00pa30BaTEJIbLHOM IIKOJIbI

Y4eOHO-MEeTONNYECKUH KOMIUIGKT Ui HW3Yy4eHHs Kypca XuMuUH B 7—9 Kiaccax,
CO3/IaHHBIN aBTOPCKUM KOJIJIEKTUBOM MoA pykoBoacTBoM O. C. 'abpuensiHa, conepXur, Kpome
y4eOHBIX TOCOOMIA, Y4eOHO-METOIWYECKHE U JAUJIAKTUYCCKUE TO0COOWs, TeTpagu s
BBITMIOJTHEHUS TAOOPATOPHBIX U MPAKTUYECKUX PadoT U Ap.

YMK «Xumus. 7 knacc»

1. Xumus. 7 kinace. Yuebnoe mocobue (aBropsl O. C. 'abpuensu, 1. I'. Octpoymos, C.A.
Crnankos).

2. Meroanueckoe nmocooue. 7 kiacc (arop O. C. I'abpuensn). [Iporpamma Kypca XuMuu
it 7—9 kitaccoB 001eoopazoBaTeNnbHbIX yapexaeHnuit (aBropsl O. C. 'abpuensa, U. T
OctpoymoB, C. A. CrnagkoB).

3. PaGouas terpanp. 7 kiacc (aBropsl O. C. I'abpuensn, C. A. Cnaakos).

4. Tetpanp nms 1abOpaTOPHBIX OMBITOB U MpakTHUYecKux padot. 7 kiacc (aBTopsl O. C.
["abpuensu, 1. B. AkcéHosa).

5. DnexTponHas popMa yueOHOro MOCOOus.

YMK «Xumusa. 8 knacc»

1. Xumus. 8 knacc. YueOnoe nocodue (aBtopst O. C. I'abpuensn, U. I'. Octpoymos, C.A.
CrnagkoB).

2. Metonuyeckoe nocobue. 8 kiacc (aBropel O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnanko). [Iporpamma kypca xumuu maiisg 7—9 KiaccoB oOIIe00pa30BaTEIIbHBIX YUPEKICHUM
(aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaaxos).

3. Pabouas terpans. 8 kinacce (aBropsl O. C. N'abpuensin, C. A. Cinankos).

4. Terpanp Ains 1a00paTOPHBIX OMBITOB U MPaKTHUECKUX padot. 8 kiacc (aBTopsl O. C.
["abpuensu, 1. B. AkcéHosa).

5. TlpoBepouHble U KOHTposbHbIE paboThl. 8 kimacc (aBtopel O. C. I'abpuensH, . B.
Tpuryoyak).

6. Xumus B TeCTax, 3a7a4ax u ynpaxuenusx. 8 kiaacc (asropsl O. C. ['abpuens,

. B. Tpuryouax).

7. DnexTpoHHas popMa yueOHOTO MOCOOUS.

YMK «Xumusa. 9 knacc»

1. Xumus. 9 xnacc. Yuednoe noco6ue (aBropsl O. C. I'abpuensy, U. I'. Octpoymos, C.A.
Crnaaxos).

2. Metonuueckoe nocooue. 9 kmacc (aBropsl O. C. I'abpuensn, U.I'. Octpoymos, C. A.
CnankoB). Ilporpamma kypca xumuu i 7—9 kiiaccoB 00111€00pa30BaTeNbHbBIX YUPEKICHUN
(aBTopw! O. C. I'abpuensn, . I'. Octpoymos, C. A. Cinankos).

3. PabGouas terpans. 9 kiacc (aBropsl O. C. I'abpuensn, C. A. CrankoB).

4. Terpans st 1a00PaTOPHBIX OMBITOB M ITPaKTHYECKHUX padot. 9 kirace (aBTopsl O. C.
["a6puensu, 1. B. Akcénosa).

5. IlpoBepounsie W KOHTpOJbHBIE paboThl. 9 kmacc (aBtopel O. C. I'abpuensu, 1. B.
Tpuryouak).

6. Xumus B TeCTax, 3aja4ax u ynpaxuenusx. 9 kinacc (asropsl O.C. ['abpuens,

H. B. Tpuryouyak).

7. DnexkTpoHHas Gopma yaeOHOTO TOCoOus.

Hugpopmayuonnsvie cpeocmea
Humepnem-pecypcol Ha pyccKom A3biKe
1. http://www.alhimik.ru. TIpencraBieHsl cienyroue pyOpHKH: COBETHI aOMTYpPHEHTY,
YUUTENI0 XUMUH, CIIPAaBOYHUK (04eHb OO0JIbIlas Noa00pKa TaOIHIl U CIPAaBOYHBIX MaTEPHUAJIOB),


http://www.alhimik.ru/
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Becénass XWMUS, HOBOCTH, OJHMMITHAIbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHUYCCKHX
CBEJICHUM).

2. http://www.hij.ru. XXypaan «XuMust 1 KU3HB)» MOHATHO M 3aHMMATEIILHO PAaCCKa3bIBAET
000 BCEM MHTEPECHOM, YTO IIPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. Dnexrponuslii KypHaI «XUMHKHA H XHUMHUS»,
B KOTOPOM MPEICTABIEHO MHOXECTBO OIBITOB 110 XMMHH, 3aHHMATEbHONW HWH(OpMAIKH,
MO3BOJISIONICH YBIICUb YICHUKOB IKCIIEPUMEHTAILHON YaCThIO MPEIMETA.

4. http://c-books.narod.ru. BceBo3amoskHast tuTeparypa o XuMHuHu.

5. http://www.prosv.ru/. TTocoOust anast y4amuxcsi, B TOM YHCIC M JUIS IOArOTOBKH K
utoroBoii arrecraruu (OI'D u EI'D), Meroamueckue mmocoOus I YYUTENCH, HAy4dHO-
HOMYJISIPHAs JINTEpPaTypa Mo XUMHH.

6. http://1september.ru/. XypHan a1 yauteneit U He TObKO. bosbiioe Koin4yecTBo paboT
YYCHUKOB, B TOM YKCJI€ ¥ HCCIIEI0BATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Beepoccuiickuii MIKOJIbHBII TOPTAIT CO
CCBUTKaMH Ha 00pa30BaTeIbHbIC CAUTHI M0 XMMHUH.

8. www.periodictable.ru. CoopHuk cTareil 0 XUMUYECKUX dJIEMEHTAX, WILTIOCTPUPOBAHHBIN
IKCIIEPUMEHTOM.

Humepuem-pecypc Ha anziuiickom sa3vike

http://webelementes.com. Coaep>XUT HCTOPUIO OTKPBHITHS W OIMCAHHE CBOMCTB BCEX
XMMHYECKHUX 3JIEMEHTOB. ByieT nmosesen st 00y4arommxcst S3bIKOBBIX [IKOJ U KJIACCOB, TaK KaK
COJICP’KUT Ha3BAHUS SJICMEHTOB M BEIIECCTB HA PA3HBIX S3bIKAX.

Oo6vekmul yuedoHbIX IKCKYpCUil

1. My3eu: MUHEepalOrHuecKre, KpaeBeauecKre, XyA0KeCTBeHHbIE, [10IMTeX HHUECKHIA.

2. JlaGopatopum: y4eOHBIX 3aBEACHUH, arpoXUMIIA0OPATOPUH, IKOJIOTHUYECKHE,
CaHAIMHIIMHUOJIOTUIECKHUE.

3. Anreku.

4. TIpou3BOACTBCHHBbIE OOBEKTBHI: XMMHYECKHE 3aBOJIbI, BOJOOYUCTHBIC COOPYKEHHS H
JPYTHe MECTHBIE TPOM3BOICTBA.

MarepuaibHO-TeXHUYecKoe odecriedeHre KabHeTa XuMumn
HarypasibHble 00beKTbI

HarypanbHble 00BEKTHI, HCIIONIBb3yeMble B 7—9 Kilaccax Mpu 00y4Ye€HUU XUMUHU, BKIIFOYAIOT
B ce0s KOJUIEKIIMM MHUHEpPAJIOB M TOPHBIX MOPOJ, METAJIOB M CILJIABOB, OKCHJIOB, KHUCIOT,
OCHOBaHUH, COJIEH, B TOM YHCJIE U MUHEPAJIbHBIX YAOOPEHUH, a Takke 00pas3Ibl OpraHMuECKUX
BEIIECTB M MaTepuanoB, npeaycMoTpeHHbIx PI'OC. O3nakomiieHHe ¢ 0Opa3lamMM HCXOTHBIX
BEUIECTB M TOTOBBIX H3JEIMM MO3BOJISIET MOJYYUTh HAIJISIIHBIE MpPEICTaBICHHUS 00 ATHX
MaTepHajiax, UX BHEIIHEM BHJIE, @ TAKXKEe O HEKOTOPHIX (PM3UUECKUX CBOWCTBaX. 3HAUUTEIbHBIE
yueOHO-TT03HABATENbHbIE  BO3MOXHOCTM  HMMEIOT  KOJUIEKLIMH, HW3TOTOBJIEHHBIE CaMHUMU
oOyuaromumucs. IIpeameTs! A1 TakuX KOJUIEKIUH cOOMpParoTCs BO BpeMs SIKCKYPCHI U Jpyrux
BHEYPOYHBIX 3aHATUN.

Konnekuy ucnonb3yroT TONIBKO AJIi O3HAKOMIJIEHUS! 00YYaIOLUXCsl C BHEIIHUM BUIOM U
(Gu3NYECKUMHU CBONCTBaAMH PA3JIMYHBIX BEIIECTB M MaTepuasioB. i MpOBENEHUS XUMUYECKUX
OIBITOB KOJUIEKIIUH UCIIOJIB30BaTh HEMb34.

XumuyecKke peakTUBbI M MaTePUAJIbI

OOparieHrie O MHOTHMH BEIIECTBAMU TPeOyeT CTPOroro CoOIOACHUS MPaBUII TEXHHUKH
0e30MacHOCTH, OCOOEHHO IIpH BBIIIOJIHEHUU OIBITOB caMuUMU oOydaromumucsa. Bcee
HEOOXO/MMBbIE MEpbl TMPEIOCTOPOKHOCTH yKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTax H
MHCTPYKILUSAX, a TAKXKE B MOCOOUSX ISl yUUTeNeH XUMHUU.

Bce peakTuBRl M Marepuanbl, HYXHBIE [ TNPOBEACHUS JEMOHCTPAlMOHHOIO U
YUEHUYECKOr0 SKCIIEPUMEHTa, IIOCTaBISIOTCA B 0O0pa3oBaTeibHbIE YUYPEKICHHS OOIIEro
o0pa3oBaHMsl LEHTPAJM30BaHHO B BHJE 3apaHee CKOMIUJIEKTOBaHHBIX Habopos. Ilpu


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/
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HEOOXOJUMOCTH TPUOOPETEHHs] JOMOJIHUTEIbHBIX PpPEAaKTUBOB M MaTepHUajoB CJIEAyeT
oOpamiarbes B CrIeUAIN3UPOBaHHBIC Mara3uHbl.
Xumuueckas JJadopaTopHasi ocyaa, annaparbl ¥ MPUOOPHI

XuMuyeckass I1ocyla MOApa3JeNseTcs Ha JBE TIPyHIbl: i1 BBIIOJHEHUS OIBITOB
00y4JaromUMUCS U 17151 IEMOHCTPAIMOHHBIX OMBITOB.

[TpuOopsl, anmapaTsl U yCTAaHOBKM, HUCIIOJIB3yEMbIE Ha YpOKax XUMHUHM B 7—9 Kiaccax,
KJIACCU(UIUPYIOT Ha OCHOBE MPOTEKAIOMIMX B HUX (PU3MYECKHX M XUMHUYECKHX IPOLIECCOB C
y4acTUEM BEIIECTB, HAXOASIINXCS B Pa3HBIX arperaTHbIX COCTOSHUSAX:

1) mpuGopsl s pabOThl C Ta3aMH — TMOJy4YeHUE, COOMpaHHWE, OYHUCTKA, CYIIKA,
MOTJIOUIEHHUE ra30B; PEAKIIMN MEKIY NOTOKaMHU Ia30B; PEaKIIMU MEXAY Ia3aMU B 3JIEKTPUUECKOM
paspsijie; peakuu MeXy ra3aMu Mpy MOBBIIICHHOM JaBJICHUU;

2) anmapatbl ¥ TPUOOPHI AJIS OIBITOB C KUAKHUMH U TBEPABIMH BELIECTBAMU — IIEPETOHKA,
bunbTpoBaHUe, KpPUCTAUIM3ALMA;, TPOBEACHUE pEaKUuid MeXay TBEPABIM BEIIECTBOM U
KUAKOCTBIO, JKUAKOCTBIO U KHUIKOCTBIO, TBEPIBIMU BEILIECTBAMM.

Bue »sToli Kkiaccubukauuu HaXOAUTCs YydeOHas anmaparypa, NpedHa3HayeHHas s
U3YYEHHUs TEOPETHUUECKUX BOINPOCOB XMMHUU — JUISI MJUIFOCTPALIMU 3aKOHA COXPAHEHUS MaccChl
BEIIECTB, i1 JEMOHCTPAIlMH 3JIEKTPONPOBOJAHOCTH pPACTBOPOB U JABUKCHHUS HOHOB B
AIIEKTPUYECKOM II0JI€, JJI HM3Y4YEHMsI CKOPOCTH XMMMUYECKOH peaklMH, MOCIEeA0BaTEIbHOCTU
BBITECHEHUS TaJIOTEHOB M3 PACTBOPOB UX COSAMHEHUH.

BcenomoratenbHylo  pojib  UrparOT M3MEPHUTEIbHBIE M HarpeBaTelbHblE MPUOOPHI,
pa3ryYHbIe MPUCTIOCOOICHUS JIJ1S1 BBIIOJIHEHUS OTBITOB.

Mopnemm

OObekTaMu MOJICTHPOBAHUS B XHUMHH SIBIISIOTCS AaTOMBI, MOJEKYJbI, KpPUCTAIJIBL,
3aBOJICKHE allllapaThl, a TAKXKe MPOUCXOASILNE MPoLecchl. B mpernogaBaHMM XUMHUU UCIIOJIB3YIOT
MOJIeTM KPUCTAUTHYECKUX PemEToK anmasa, rpaduta, cepsl, pochopa, okcuaa yriaepoaa(lV),
M0/1a, JKeJe3a, MEJIU, MarHusl.

BrimyckaroTcst Habopel Mojieneil aTOMOB JJisi COCTaBJICHUS IIAPOCTEPKHEBBIX MOJeen
MOJIEKYII.

YueOHbIe 10co0UsI HA IEYATHOH OCHOBE

B npomecce oOyueHus XUMHUM UCHOJB3YIOT CIEAYIOIIME TaOIMIBI IOCTOSHHOTO
skcrionupoBanus: «llepuoanueckas cucrema xuMuueckux dsiemeHToB [[. M. Menneneesay,
«Tabnuua pacTBOPUMOCTH KHUCJOT, OCHOBAaHMM M cojei», «DJIEKTPOXUMHUYECKUH P
HaANPsDKEHUN METAJUIOB» U JIp.

Jlns opraHuzanuy caMOCTOSITENIbHOM pPAa0OThl OOy4aroluXcsi Ha YpOKax HCIHOJb3YIOT
pa3sHOOOpa3Hble TUAAKTUYECKHE MaTepHajbl: TeTpajud Ha IEYaTHOW OCHOBE WJIM OTJIENIbHBIE
paboume JNHUCThl — MHCTPYKIMH, KapTOUYKH C 3aJaHUsSMU pPa3HON CTENEeHW TPYAHOCTH MJis
W3Y4EHHUs HOBOI'O MaTepHalla, CaMOIIPOBEPKU M KOHTPOJIS 3HAHUM.

JKPAHHO-3BYKOBbIE CpeICcTBa 00y4eHus

K 3KkpaHHO-3BYKOBBIM CpeicTBaM 00Y4YEHHs OTHOCAT TaKHe MOCOOMsI, KOTOpbIe MOTYT OBbITh
BOCIPUHATHI C MOMOIIBIO 3pEHUSl U CilyXa. ITO KUHO(UIBMBI, KHHOPPAarMeHThI, TUapUIbMBI,
JMANo3UTHBBl  (Clalabl), €AMHUYHbIE TpaHCHapaHThl Juis  rpadomnpoekropa. Cepuu
TPaHCIAPAHTOB IO3BOJSIOT UMUTHPOBATh JABM)KEHHE IMYTEM IOCIIEJOBATEILHOTO HAJIOKEHUS
OJIHOTO TPaHCIIapaHTa Ha JPYrou.

Texuuueckue cpeacrsa odyuenusi (TCO)

BonbmMHCTBO U3 TEXHUYECKUX CPEJICTB 0O0yueHHs HE pa3pabaThIBAIOCh CIHEIHAIBHO JUIS
IIKOJIbI, a U3HAYaJIbHO CIYXKWIO JUIsl mepefaud U oOpaboTkKu MHGOpPMAIUMU: ATO Pa3IMYHOTO
poZia MPOEKTOPHI, TEJIEBU30PbI, KOMIBIOTEPHl U T. 1. B yueOHO-BOCHUTATENBHOM Ipoliecce
KOMIIBIOTEP MOXKET HCIOJIb30BAThCA JUISl PEIICHUs 3a]]a4 HayYHOW OpraHu3aluy Tpyaa YUuTes.

[Tpr MCMONB30BaHUM TEXHUYECKHX CPEJACTB OOYUEHHs CIIEAYET YYUTHIBATh BpPEMEHHbIE
orpaHnuueHusi, Hanaraemble CanutapHsiMu npaBwiamu 1 HopMmamu (CanlluH). HempepriBHast
MPOJOKUTEIBHOCTh JIEMOHCTPAllMM BHJIEOMATEPHAIOB Ha TEJNEBU3MOHHOM JKpaHE M Ha
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OO0JBIIOM 3KpaHE ¢ MCIOJIb30BAHUEM MYJIbTUMEIUMHOTO MPOEKTOpa HE JOJDKHA MpeBbIIIaTh 25
muH. Takoe e orpanuueHue (He Oonee 25 MHUH) pacHpOCTpaHSETCS Ha HEMPEpPBIBHOE
UCIOJIb30BAaHUE MHTEPAKTUBHOM JIOCKM M Ha HENpepbiBHY0 pabdoTy oOydaromuxcs Ha
NIEPCOHAIBHOM KOMIIbIOTEPE. YHCIO YpOKOB C MCIOJB30BAaHUEM TaKUX TEXHUYECKHX CPEICTB
o0yuyeHMsl, KaK TeJleBU30p, MYJIbTUMEAUNWHBIA IMPOEKTOp, MHTEPAKTUBHAS JOCKA, JOKYMEHT-
KaMepa, JOJDKHO OBITh He 0ojiee IIeCTH B HENEeNI0, a YUCIO YpPOKOB, KOria oOydarommecs
paboTaroT Ha NEPCOHATIBHOM KOMIIBIOTEPE, — He 0oJiee TPEX B HEJEIIIO.
Oo6opynoBanue kabUHeTa XUMUH

Kabuner xumMun J0mKeH ObITh 00OPYIOBaH CHEHMAIbHBIM JAEMOHCTPALIMOHHBIM CTOJIOM.
Jns  obecrieueHust Jydiied  BUAUMOCTH  JIGMOHCTPAIMOHHBIA  CTON  PEKOMEHIYeTCs
YCTaHABJIMBATh Ha MOJUYM.

B xabuHeTax XMMHUH yCTaHABIUBAIOT JBYXMECTHBIC YUEHUUECKUE JIA0OPATOPHBIEC CTOJIBI C
MOJIBOJKOM 3JIEKTPOIHEPIUU. YYEHHUYECKUE CTOJIBI JOJDKHBI UMETh IOKPBITHE, YCTOWYMBOE K
JEHCTBUIO arpeCCUBHBIX XMMMUYECKHUX BEIIECTB, U 3alllUTHbIE OOPTHKU IO HAPYKHOMY Kparlo.
Kabunersl Xxumun 00OpYAYIOT BBITSDKHBIMU IIKa()aMH, PACHOJIOKEHHBIMU y HAPYXKHOH CTEHbI
BO3ie croyia yuutens. [[ns mpoBeneHHs 1a0OpPaTOPHBIX OMBITOB HCIOJNB3YIOT TOJBKO MHUHH-
CIIUPTOBKH.

VY4eOHble JOCKM MOJDKHBI OBITh HM3TOTOBJICHBI W3 MAaTEpUANOB, HUMEIOIINX BBICOKYIO
a/Ire3UI0 C MaTepuallaMH, UCIOJIb3yEeMbIMHU ISl MMChbMA, XOPOIIO OYUIIATHCS BJIAXKHOM I'yOKOH,
OBITh M3HOCOCTOMKMMH, MMETh TEMHO-3€JIEHBIM LIBET M AaHTHUOJIMKOBOE IOKpBHITHE. YueOHbIE
JIOCKA 000pynyloT copUTaMu, KOTOpPbIE OJKHBI NMPUKPEIIsAThbcs K creHe Ha 0,3 M Bble
BEPXHEr0 Kpasi JOCKU U BbICTyNaTh Bepéxa Ha paccrosiHue 0,6 M.

TeneBu30pbl yCcTaHABIMBAIOT Ha CELUaNbHBIX TymOax Ha Bbicote 1,0—1,3 M oT mona.
[Tpu nmpocMoTpe Tenenepenad 3pUTENIbCKUE MECTa JTOJIKHBI PacIioyiaraTbCsl Ha PacCTOSIHUM He
MeHee 2 M OT 3KpaHa JI0 IJ1a3 00y4YaroIuxcsl.

s MakcUMaJabHOIO HCIIOJIb30BAHMUSI JHEBHOIO CBETa M PABHOMEPHOTO OCBELICHUS
y4eOHBIX MOMEUICHUH He cielyeT pa3MellaTh Ha MOJOKOHHUKAX LIMPOKOJIUCTHBIE pacTeHUs,
CHIJKAIOILIME YPOBEHb €CTECTBEHHOI'O OCBElLEHUs. BbicoTa pacTeHMi He JOJKHA MPEBBILIATh 15
cM (OoT mOoAOKOHHMKaA). PacTeHus 1enecooOpa3HO pa3MellaTh B HNEPEHOCHBIX LIBETOYHMIIAX
BbICOTOM 65—70 M OT 1M0J1a WJIM MOJBECHBIX KAIIIIO B MPOCTEHKAX MEXKTY OKHAMH.

Jns oraenku ydyeOHBIX IMOMEIICHHUH MCIONb3YIOT MaTephalibl M KpacKd, CO3Zarolue
MaTOBYIO MOBEPXHOCTb. [[1s1 CTEH y4eOHBIX MMOMEIEHUH ClIelyeT UCIOJIb30BaTh CBETJIbIE TOHA
KEnToro, 0EXKEBOT0, PO30BOrO, 3€JIEHOTO, roy0Oro IBETOB; AJS JBEped, OKOHHBIX paM —
Oenblif 11BET.

Kabuner xumuu J0/KeH OBITh OCHALIEH XOJOJHBIM U TOPSYMM BOAOCHAOXKEHUEM U
KaHaJIU3aluuen.

B xabunere xumun 0053aTeIbHO JOJDKHA OBITh alITEYKa, B KOTOPYIO BXOJAT:

1. ’Kryt KpOoBOOCTaHABIMBAOLINMI, PE3UHOBBIA — | MIT.

. ITy3bIpb aist ibga — 1 mt. (runorepMudeckuii maket — 1 mr.).

. BuHT cTepunpHbId, mmpokuit 7 x 14 cm — 2 mir.

. buHT cTrepunpHpIi 3 X 5 cM — 2 T.

. bunT HecTepubHBIN — 1 mIT.

. Canderku crepunbHble — 2 yII.

. Bara crepunpHas — 1 nauxa.

. JIelixomnacTeIpb INPUHOM 2 ¢cM — | Karymika, 5 cM — | KaTymika.
. bakTepuHbIN TEHKOIIIACTRIPh Pa3HbIX pa3mMepoB — 20 miT.

10. CniuptoBoii pactBop nozaa 5%-Hblif — 1 ¢aakoH.

11. Bonuslif pacTBOop amMMHaka (HallaTbIpHBIN CIUPT) B aMmiysiax— 1 yii.
12. PactBop nepokcuaa Bogopoaa 3%-Hb1ii — 1 ym.

13. IlepmaHranar Kanusi KpUCTaNIMYECKU — 1 y1I.

14. Ananerun 0,5 r B Tabnerkax — 1 ym.

O 03O L B~ Wi
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15. Hacroiika Banepuanbl — 1 ymi.
16. Hoxxuuiet — 1 1.

Ili1anupyemble pe3yibTaThl 00yUeHUs

BoinyCKHUK HAy4YUTCS

° 3Hambv (NOHUMAMD) .

— XHMHYECKYI) CHMBOJIMKY: 3HAKH XHMHYECKHX DJIEMEHTOB, (POPMYIIbI XUMHUUYECKHUX
BEILIECTB, YPABHEHHSI XUMUYECKUX PEAKLIUM;

— BaKHEUIIIME XUMHYECKUE MTOHATHS: BEUIECTBO, XUMUYECKUIN 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsl M MOJIEKYJIIpHAs MacChbl, MOH, KaTHOH, aHUOH, XUMUYECKasi CBS3b,
3JIEKTPOOTPHULIATEIIBHOCTh, BaJICHTHOCTD, CTENIEHb OKUCJICHUS,

MOJIb, MOJISIpHAsI Macca, MOJISPHBIA 00BEM, PacTBOPHI, JICKTPOIUTHl U HEIJICKTPOIHTEHI,
SJIEKTPOJUTUYECKA  JAUCCOIMAIIMS, OKHCIUTEIh U  BOCCTAHOBUTENb, OKHUCJICHUE U
BOCCTAHOBJICHHE, TEIUIOBOM 3(PQEeKT peakiuu, OCHOBHBIC THIIBI PEaKIHU B HEOPTraHHMYECKON
XMMHH;

— (hOpMYITUPOBKHU OCHOBHBIX 3aKOHOB M TEOPUN XUMHUU: AaTOMHO-MOJICKYJISIPHOTO YUCHUS;
3aKOHOB COXpPaHEHHMSI MacChl BEIIECTB, IOCTOSIHCTBAa COCTaBa BeEHIECTB, ABOrajapo;
Ilepnonnueckoro 3akona J[.M1. MenneneeBa; TeOpUH CTPOEHUs aTOMa M YYEHHUs O CTPOCHUU
BEILECTBA; TEOPUH JICKTPOIUTHUECKON IMCCOUMALMN U YUYEHUS O XMMUYECKOM peaKiuu;

° Ha3bl6amo .

— XUMHYECKHE DJICMCHTEI,

— COEJIMHEHHUSI U3YYEHHBIX KJIAaCCOB HEOPIaHMYECKUX BEIIECTB;

— OpraHMYECKHEe BEIIeCTBA MO WX (GOopMyJie: METaH, 3TaH, dTHIICH, alleTHJICH, METaHOII,
3TaHOJI, INIMLIEPUH, YKCYCHAs KUCIIOTa, IIIK0KO03a, Caxaposa,

° 00bACHAMD .

— (QU3NYECKUI CMBICT aTOMHOTO (TIOPSIIKOBOT0) HOMEpa XUMHUYECKOTO 3JIEMEHTa, HOMepa
rpynnsl U nepuoga B Ilepmommueckoit cucreme [[. M. MenneneeBa, K KOTOPBIM DJIEMEHT
MIPUHAIJICHKNUT;

— 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHUS aTOMOB, CBOMCTB 2JIEMEHTOB B IPEAEIIAX MaJIbIX
MEPUOJIOB U A-TPYII, a TAKKE CBOMCTB 00pa3yeMbIX MU BBICIIUX OKCHIIOB M THIPOKCHUIOB;

— CYIIHOCTb MPOIIecca IEKTPOIUTUIECKON JUCCOIMAIIUN U PEaKIInii HOHHOTO OOMEHa,;

° xXapakmepu3zoeamau:

— XHUMHYECKHE dJIEMEHTHI (0T BOJOpOAAa 10 KAallbIMsl) Ha OCHOBE WX IIOJOKECHUS B
[Tepuoanueckoit cucreme xumuueckux osnemeHtoB JI. M. MenneneeBa u ocoOeHHOCTEH
CTPOEHUS X ATOMOB;

— B3aMMOCBS3b MEX/y COCTaBOM, CTPOEHUEM U CBOMCTBAMU HEOPTraHUYECKUX BEILIECTB;

— XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX BEIIECTB (MPOCTHIX

BEUIECTB — METAJUIOB M HEMETAIOB, COEAMHEHHH — OKCHJOB, KHUCIIOT, OCHOBAaHMIA,
aM(OTEpHBIX OKCHIOB U TUAPOKCUIIOB, COJIEH);
. onpeoenams:

— COCTaB BEIECTB M0 UX (popmynam;

— BQJICHTHOCTh U CTEIIEHU OKHUCIICHHUS DJIEMEHTOB B COCIMHEHUH;

— BUJIbl XUMHUYECKOU CBSA3U B COCAVHEHUSAX;

— THUIBI KPUCTAUITMYECKUX PEIIETOK TBEPABIX BELIECTB;

— NPUHAIIIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIACCY COCIUHEHMUI;
— THUIIBI XUMUYECKHUX PEeaKIuii;

— BO3MOKHOCTb MPOTEKAaHUS peaKIii HOHHOTO 0OMeHa,

o COCMaegnAmb.
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— CXeMbl CTpoeHHsi aroMoB TiepBbix 20 snemeHToB llepmomgmyeckoit cucremst J. .
Menneneena;

— (hopMyJIbl HEOPraHUUYECKUX COEMHEHUIN U3YUEHHBIX KJIACCOB;

— YpPaBHCHUA XUMHUYCCKUX peaKuMﬁ, B TOM 4HUCJIC U OKHCIHUTCIbHO-BOCCTAaHOBUTCIbHBIX,
C MIOMOUIbIO METO/1a 3JIEKTPOHHOr0 OajlaHca;

. be3onacno oopawamuca:

C XUMHYECKOM NOCY 101 1 1abOpaTOPHBIM 000PYAOBaHUEM;

o nPO6OOUMb XUMUYECKUTI IKCHEPUMEHN:

— MNOJTBEPKAAIOUIMHA XUMUYECKUN COCTaB HEOPIaHUYECKUX COEIMHEHUH;

— HOI[TBep)K[[aIOH_II/Iﬁ XUMHUYECKHE CBOMCTBA HN3YUCHHBIX KJIACCOB HCOPraHUYCCKUX
BEILIECTB;

— 10 TOJYYEHHUI0, COOMPAHMIO M PACIO3HABAHUIO Tra3000pa3HBIX BEUIECTB (KUCIOpOJA,
BOJIOPO/1a, YIJIEKUCIIOrO Ia3a, aMMHaKa);

— M0 ONPEICNCHUIO XJIOPUI-, Cyab(aT-, KapOOHAT-MOHOB U MOHA AMMOHHUS C TIOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMIA;

o GHIUUCTIAMD .

— MacCCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa 10 (hopMysie coeTnHEHMS;

— MAacCcOBYIO JIOJIIO BEILECTBA B PaCTBOPE;

— Maccy OCHOBHOT'O BEIIECTBA 10 U3BECTHOW MAaCCOBOM J0JIU IIPUMECEH;

— 00BEMHYIO J10JIF0 KOMIIOHEHTa T'a30BOM CMECH;

— KOJIMYECTBO BEUIECTBA, 00BEM HITM Maccy BEIIECTBA MO KOJMUYECTBY BEUIECTBA, 00BEMY
W Macce peareHToB, WIN IPOJYKTOB PEaKLUy;

. UCnonb306amsv  NPpUOOPemMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU
0eAmenbHOCImU U NOBCEOHEGHOUL IHCUZHU:

— Juia 6e301acHOro oOpaleHys ¢ BelleCTBaMHU U MaTepuallaMi B TIOBCEAHEBHOM JKU3HU U
T'paMOTHOI'0 OKa3aHUA HepBOI;'I IMOMOIIH ITPH OKOTraX KHUCJIOTAaMH1 U LICJI0OYaMU,

— 111 OOBSICHEHUS OT/IENIbHBIX ()aKTOB U MPUPOJHBIX SIBICHUI;

— JJIA KpHTH‘IGCKOfI OLICHKHU I/IH(bOpMaIII/II/I 0 BCHICCTBAX, UCIIOJIb3YCMBIX B 6I)ITy.

BBIHyCKHI/IK MOJYYHUT BO3MOKHOCTD HAYYUTHLCH:

. XapaKTepu30BaTh  OCHOBHBIE  METOJAbI  TO3HAHUS  XMMHYECKUX  OOBEKTOB:
Ha0JII0/IeHUE, U3MEpPEHNE, SKCIIEPUMEHT, MOIETUPOBAHUE.
. pa3ianyaTh XUMUYECKHUE OOBEKTHI (B CTATUKE):

— XMMHYECKHE IEMEHTHI U ITPOCThIE BEIIECTBA;

— METaJIJIbl U HEMETAJUIBI U XapaKTepU30BaTh OTHOCUTEIBHOCTh ITPUHAUICKHOCTH TaKUX
00BEKTOB K TOW WJIM UHOM TPYIIIE;

— OpPraHUYeCcKUe U HEOPraHUYECKUE COCTUHECHMS;

—  THUIPOKCUABI  (KUCJIOPOJACOJEpXAllde  KHCIOThl, OCHOBaHHUS, aM(OTEpHbIE
TUIPOKCHU/IBI);

— OKCHIBl HecojeoOpasywomme U cojeoOpasyromue (KHCIOTHbIE, OCHOBHBIE,
am(oTepHbIE);

— BAJICHTHOCTB U CTENIEHb OKUCIICHHUS;

— CHUCTEMaTHYECKHUE U TPUBHUAJIbHBIE TEPMUHBI XUMUYECKOW HOMEHKIATYPBI;

— 3HAKOBYI0 CHUCTEMY B XUMHMU (3HAaKd U (POpMyInbl, MHAEKCHI U KOI(PPHUIMEHTHI,
CTPYKTYpHBbIE M MOJIEKYJISIpHbIE (DOPMYIBI, MOJIEKYJISIPHbIE M WOHHBbIE YPaBHEHUS PEaKIIMA,
IIOJIHBIE W COKpAIllCHHbIE HOHHBIE YPAaBHEHHUS pEaKLH, TEPMOMOXMMHUYECKHE YpaBHEHUS,
0003Ha4YeHHs] CTENEHH OKUCIICHH U 3apsja HOHA B popMyJie XUMUYECKOTO COEAMHEHHUS);

o pa3In4aTh XUMUYECKHE OOBEKTHI (B IUHAMUKE):

— (u3KnYecKre U XUMHUYECKUE CTOPOHBI MTPOLIECCOB PACTBOPEHHUS U TUCCOLIUALINN;

— OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH U PEAKIIMN OOMEHa;

— CXEMBI U YpaBHEHHS] XUMUYECKUX PEAKLUII;
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o COOTHOCHTB:

— DK30TEPMHUYECKUE PEAKIH U PEAKIIUN TOPCHHUS;

— KaTaJluTU4eCKue U (DepPMEHTATUBHBIC PEaKIINU;

— METaJUl, OCHOBHBIH OKCHJI, OCHOBaHUE, COJIb;

— HEeMETaJUI, KHCJIIOTHBIA OKCHJI, KHUCIIOTa, COJIb;

— CTpOEHHE aToMa, BUJ XHMHUYECKOH CBSI3M, THUI KPUCTALIUYECKOW PEHMIETKH |
(du3HYeCcCKre CBOMCTBA BEIIECTBA,

— HAXOXKJCHHUE 3JIEMEHTOB B IIPUPO/IE M MTPOMBIIIICHHBIE CIIOCOOBI UX TOTyYCHHSI,

— HEO0OXOIMMOCTh XMMHYECKOTO MPOU3BOJICTBA U TPEOOBAHMWI K OXpaHE OKpYKaromen
Cpepl;

— HEOO0XOJUMOCTh MPUMEHECHHSI COBPEMEHHBIX BEIIECTB U MAaTEPHAIIOB U TPEOOBAaHUS K
3JI0pPOBbECOCPEIKECHUIO;

o BBIJIBUTATh U JKCIEPUMEHTAILHO IMPOBEPSATh THUIMOTE3bl O XMMHYECKHX CBOWCTBAX
BEIICCTB HA OCHOBE WX COCTaBa M CTPOCHUS W TMPUHAMICIKHOCTH K OMPEACIEHHOMY Kiaccy
(Tpyrme) BelecTs;

o MIPOTHO3MPOBATh  CIIOCOOHOCTH  BEMIECTBA MPOSBIATH  OKHCIUTEIBHBIC MU
BOCCTAHOBHUTEJIHHBIC CBOMCTBA C YUETOM CTEIICHEH OKHCIICHHS 3JIEMEHTOB,

BXOJSIIUX B €ro COCTaB, a TaKXE IPOIYKTOB COOTBETCTBYIOIIMX OKHCIHTEIbHO-
BOCCTAHOBUTEIIBHBIX PEAKITUH;

o COCTaBJIAATh  YPABHCHHSA peaKI_[I/Iﬁ C y4aCTHEM THIIUYHBIX OKUCIIMTEIIEH |
BOCCTaHOBHUTEICH Ha OCHOBE QJICKTPOHHOI'O 6aJ1cha;
L4 OnpeaAcIsITb  BO3MOXHOCTL  IMPOTCKAHUA  XUMHYCCKUX peaKuHﬁ Ha OCHOBC

JNEKTPOXUMHUUYECKOTO  psila  HANpSOHKEHUH  METaUIoB, psAla  AJIEKTPOOTPHUIATEIbHOCTH
HEMETAJIJIOB, TaOJUIbl PACTBOPUMOCTHU U YUETA YCIIOBUHN X IPOBEICHMUS;

o MPOBOAUTDH PACUETHI [0 XUMUYECKUM (POpMYJIaM U YPaBHEHHSIM:

— JUTst BBIBOA (DOPMYIIBI COETUHEHUS IO MACCOBBIM JIOJISIM 3JIEMEHTOB;

— TI0 MIPUTOTOBJIEHUIO PACTBOPA C UCIIOIH30BAHUEM KPHUCTAIJIOTUIPATOB;

— MO0 HAXO0XJIEHUIO JOJU BBIXOJa MPOAYKTAa PEAKIUU MO OTHOIICHHIO K TEOPETHUYECKU
BO3MOXKHOMY;

— ¢ ucnonp3oBanueM npasuna ['eit-Jlroccaka 06 00bEMHBIX OTHOIICHHSIX Ta30B;

— C UCTIOJB30BAaHUEM TOHITHI «KMOJIbY, «MMOJIbY, «9UCIO ABOTaAPO»;

— M0 TEPMOXUMHYECKUM YPABHEHUSM PEAKIIUU;

L MMPpOBOANTH XUMHAYECKUU OKCIICPUMCHT C HCYKOCHUTCIIbHBIM CO6J'IIOI[CHI/IGM IIpaBHJI
TEXHUKH 0€30MaCHOCTH:

— M0 YCTaHOBJICHUIO KaU€CTBEHHOI'O0 U KOJIMYECTBEHHOI'O COCTaBa COETMHEHUS;

— TIPU BBITTOJIHEHUH UCCIIEI0BATEIBCKOTO MPOEKTA;

— B JIOMAILIHUX YCIIOBUSX;

o HUCITIOJIB30BAaTh HpI/I06peTéHHI)Ie KJIIFOYCBBIC KOMIICTCHIIMA [JIA BBIIIOJIHCHUA IIPOCKTOB
U yueOHO-HCCIIEIOBATEICKUX 3a/7ady 10 M3YYCHHUIO CBOMCTB, CIIOCOOOB TOJyYEHUS U
pacno3HaHusl BEIIECTB;

L OMpECaACIIATh NCTOYHHUKHN XUMHAYECKOUI I/IH(i)OpMaIII/II/I, MMpCACTaBIIATH CIIMCOK
WH()OPMAIMOHHBIX PECYpPCOB, B TOM YHCI€ W Ha MHOCTPAHHOM SI3bIKE€, TOTOBHUTH
WH(OPMAIIMOHHBIN MPOAYKT U MPE3EHTOBATH €T0;

L 00BEKTHUBHO OLCHUBATH I/IH(I)OpMaHI/IIO 0 BCHICCTBAX MW XHUMHYCCKHUX IIPOLECCaAX,
KPUTUYECKH OTHOCHTCS K TICEBIOHAYYHON WHMOpMAIuK, HETO0OPOCOBECTHOW peKiaMe B
CpeICTBaX MaccoBOM nHpopmanuu;

e CO3/aBaTh MOJICJIA U CXEMBI ISl peIlIeHHs Y4eOHBIX U TT03HABATEIBHBIX 3a1a4.



