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IHosicHuTe IbHAS 3aNIMCKA

PabGouass mporpamma yueOHoro mnpenmera «Xumus» (nmanee — Ilporpamma)
COCTaBJICHA Ha OCHOBE U B COOTBETCTBHH C:

— @epaepanbHBIM 3aKOHOM Poccutickoit deneparuu ot 29 nexabps 2012 roga Ne
273-P® «O06 obpazoBanuu B Poccuiickoit ®enepanun» (B penaknuu denepaabHOTO
3akoHa oT 1 mast 2017 roga Ne 93-D3);

— denepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHJAAPTOM OCHOBHOTO
o01mero o0pa3oBaHusl, yTBEPKIACHHBIM MTPUKa30M MUHHUCTEPCTBA 00pa30BaHUs M HAYKH
Poccuiickoii @enepaunn ot 17 nexadps 2010 roma Nel897 «O6 yTBepx)aeHUU
(denepalibHOrO TOCYJapCTBEHHOTO 00pa30BaTENBLHOTO CTaHJAApTa OCHOBHOTO OOIIEro
oOpa3zoBanus» (B pemakuuu MpuKa3oB MuHuUCTepcTBa 00pa3oBaHUs W HAyKH
Poccuiickoit @enepanuu ot 29 nexadps 2014 roma Nel644, ot 31 nexabps 2015 rona
Nel1577);

— npukazoM MuHHUCTEpcTBa O0Opa3oBaHusi U Hayku KpacHomapckoro kpas
ot 8 ampens 2014 roma Nel507 «O0 yTBepkaeHUsI MepeuHst 0011e00pa3oBaTEeIbHBIX
OpraHW3alMid  Kpas, SBJSIOMUXCS MWJIOTHBIMH IUIOMQAKAMH TI0  BBEJICHHIO
(dbenepanbHOrO0 TOCYAapCTBEHHOIO OOpa30BaTEIBHOTO CTaHAApTa OCHOBHOTO OOIIETO
oOpazoBanus ¢ 1 centsopsa 2014 rogay;

— IlpumepHOil OCHOBHOM 0OOpa30BaTEIbHON MNPOrpaMMbl OCHOBHOIO OOILEro
oOpa3oBaHMsi, BHECEHHOM B peecTp 00pa3oBaTENbHBIX MPOrpaMM, OJOOPEHHBIX
dbenepaabHBIM y4eOHO-METOAUYECKUM OOBEAUHEHHEM I10 OO0IeMy oOpa3oBaHHUIO
(mporokon ot 8 anpens 2015t. Ne 1/15). http://fgosreestr.ru/;

— OcHOBHOI 00pa3oBaTeNbHON MPOTPaMMON OCHOBHOTO OOIIETO OO0pa3oBaHMUS
MYHULIMOATBHOTO  OIOJKETHOTO  00I1e00pa30BaTEIbHOTO  YUPEKICHUSI OCHOBHOM
oOmeoOpa3zoBarenbHON MmKOJbI No 21 MyHMIMOAIbHOrO 00pa3oBaHUs TOPOJ-KYpOpT
INenenmxuk (nanee OOIT OOO MBOY OOUI Ne 21);

— Ilporpammoit «Xumusi. 7 — 9 kiaccel: pabouas nporpamMma K JuHun Y MK
O.C. I'abpuensina: yuebHo-metogudeckoe nocooue» / O. C. 'abpuensn. — M.: Jlpoda,
2017.

OBnazeHre 00yJaIOMUMUCI CUCTEMON XUMUYECKUX 3HAHUM, YMEHUI U HABBIKOB
HEO0OXOJMMO B TIOBCEAHEBHOM >KM3HM [JIsi 0€30MacHOro OOpaIleHusi C BelleCTBaMH,
MarepuaiaMi M XHUMHYECKUMHU TPOIECCaMH. DTO TIOMOTAET YCICITHOMY H3yYCHHIO
CMEXHBIX JUCIUIUIMH M CIIOCOOCTBYET MPOJOHKCHHUIO OOYYCHHUS B CHCTEME CPEHETO
npodeCCUOHAIBHOTO M BbICHIEro oOpa3zoBaHus. HemanoBaxHyro poJib cuCTEMa
XUMUYCCKUX 3HAHUN WTPAcT B COBPEMEHHOM OOIIECTBE, TaK KaK XUMHS U XHMHUYECCKUE
TEXHOJIOTUHU (B TOM YKCie OMO- U HAHOTEXHOJIOTHUH ) IPEBPAIIAIOTCS B PEBOTIOLIMOHHYIO
MIPOM3BOAMTEIIbHYIO Ccmiy. B coorBerctBum ¢ DenepalbHBIM TOCYIapPCTBEHHBIM
00pa3oBaTeNbHbIM CTAaHAAPTOM OCHOBHOTO OOLIEr0 OOpa30BaHUS 271A6HbIMU UEIAMU
IITKOJIBHOTO XUMUYECKOTO 00pa30BaHUS SIBIISIOTCS:

- ¢opmuposanue 'y O0Oy4aIONMIUXCA CUCTEMbl XHMHYECKHUX 3HAHUU Kak
KOMITOHEHTa €CTECTBEHHOHAYYHBIX 3HAHUM;

- passumue JTUYHOCTU OOYYAIOIINXCS, WX HHTEIJICKTYATbHBIX M HPABCTBEHHBIX
KauecTB, (pOPMUPOBAHWE TYMAHHUCTHYECKOTO OTHOIIEHUS K OKPYXKAIIEeMy MHUPY U
AKOJIOTUYECKH 11€JIECO00Pa3HOTO TIOBEICHHS B HEM;
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- noHumaHue 00y4YaIOUTUMUCST XUMHUHU KaK MPOU3BOJUTENLHOM CUJIbI OOIIeCTBa U
KaK BO3MOXHOU o0nacTu Oyayiiei npoeCcCUOHaIbHON AESITENbHOCTH;

- paszeumue MbIIUICHUS 00YyYaroIMXCsl MOCPEICTBOM TaKUX IO3HABATEJIbHBIX
y4eOHBIX AEUCTBUN, KaK yMEHHE (OPMYIUPOBATH NPOOJIEMY U TUIIOTE3Y, CTABUTH LIEIH
U 3a]a4d, CTPOUTH IUIAHBl JOCTMIKEHUS LEJIeHd M pelleHUs ITOCTaBJICHHBIX 3aJad,
ONPENENATh IOHATHSI, OTPAaHUYUBATH UX, ONACHIBATh, XapaKTEPHU30BaTh U CPABHUBATH;

- NOHUMAHUe B3aUMOCBSI3H TEOPUU U MPAKTUKH, YMEHHE NPOBOAUTH XUMUYECKUI
AKCIIEPUMEHT U Ha €r0 OCHOBE JIEJaTh BBIBOJIBI U YMO3AKIOYEHUS.

JInst ocTHKEeHUsl 3THX LEeJell B Kypce XMMHUU Ha CTYNEHHM OCHOBHOI'O OOILIEro
o0pa30BaHMsI PEIIAOTCS CIAEAYIOLUE 3A0aUu’

— Qopmupylomes 3HaHUsL OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (DaKTOB,
MOHATUM, XUMHYECKUX 3aKOHOB U TEOPHid, BBIPAKEHHBIX MOCPEACTBOM XUMHUYECKOTO
A3BIKA,;

— passuearomcsi ymeHus HaONIOAATb U OOBICHATb XUMHUYECKUE SIBJICHUS,
MPOUCXOSIINE B IPUPO/JIE, TAOOPATOPHBIX YCIOBHUAX, B OBITY M HA IIPOU3BOJICTBE;

— npuobpemaromcs cneyuaibHvle YMeHus U Hagblku TO 0e30IacHOMY
oOpallleHUI0 ¢ XUMUYECKMMU BEIIECTBAMU, MaTepUalaMy U MPOLECCaMH;

— npuobpemaromcs cneyuaibHvle YMeHus U Hagblku TO 0e30IacHOMY
oOpallleHUI0 ¢ XUMUYECKUMU BEIIECTBAMU, MaTepralaMH U MpoLEeccami;

—  Qopmupyemcs  2ymaHucmuyeckoe  OmMHOWleHUe K  XumMuu  Kak
IIPOU3BOJUTENIBHOM cuie OOLIeCTBa, € IOMOINBIO KOTOPOW PpEIIAOTCsl I100aJIbHBIE
pOoOJIEMBI YEIOBEUECTBA;

— ocywjecmeniemcs uHmezpayus XUMUYECKOW KapTUHBl MHpPa B EIHHYIO
HAy4YHYIO KapTHUHY.

— npuodpemaiomcs chneyuaibHvle YMeHus U Hagblku TO 0e30IacCHOMY
oOpalieHnIo ¢ XUMUYECKMMU BEUIECTBAMHU, MaTEPUAIAMH U MPOLIECCAMU;

—  ¢Qopmupyemca  eymanucmuueckoe — OmHOWEHUe K  XumMuu  Kak
MPOU3BOJUTENILHON cuiie oOlIecTBa, C IMOMOIIBI0 KOTOPOW peniaroTcsl I100albHbIE
po0JIeMBbI YEJIOBEUCCTBA;

— ocywecmensgemcs uHmezpayus. XUMUYECKOM KApPTUHBI MHpa B EAUHYIO
Hay4YHYIO KapTHHY.

[Iporpamma cocTaBieHa ¢ YY4ETOM BEIYIIEH PO XMMHUYECKOTO SKCIEPHUMEHTA,
npuuéM HCMONb3YeTCA, HE TOJIBKO JEMOHCTPalMOHHAass ero (QyHKOUs, HO U
cTumynupytomas, mnpobnemHasa. IlpemycmarpuBarorcss Bce BHIBI  IIKOJIBHOIO
XUMHUYECKOTO IKCIEPUMEHTA - TEMOHCTPALIMH, Ja00PaTOPHBIE OMBITHl U MPAKTUYECKUE
paboThI, @ TAK)KE COYETAHUE IKCIEPUMEHTA C APYTUMH CpecTBaMHu 00ydeHus. OMbITHI,
BKJIIOYEHHBIE B MPAKTHYECKUE paOOThl, BBINOJHAIOTCS € YYETOM BO3MOXKHOCTEH
XUMHUYECKOTO KaOuHeTa (HaJM4Ms BBITSDKHBIX IIKA(POB, PEAKTUBOB U 000PYI0BaHUsA) U
ocobeHHOCTel kinacca. Bo3MokHa Takke 3aMeHa yKa3aHHBIX B IMpOrpaMMe OIbITOB
IPYTMMH, HMEIOLMMU pPABHYIO IO3HABAaTEIbHYI0D M METOJMYECKYIO LEHHOCTb.
Hcnonp30BaHne SKpaHHO-3BYKOBBIX CPEICTB OOYYEHHs, TO3BOJSET aKTUBU3HPOBAThH
JESITeIbHOCTh O0YYaroIIMXCsl, MOJIy4daTh Oo0Jiee BBICOKME KaueCTBEHHBIE PE3yJbTaThl
oOyuenusi; ¢popmupoBath MKT- KOMIETEHTHOCTb, CIOCOOCTBYIOIIYIO YCIEUIHOCTH U
3aMHTEPECOBAHHOCTU B YUEOHOI N€ATEIbHOCTH. YUNTHIBasi BO3SMOKHOCTh XUMHUYECKOTO

KaOWHeTa: HalIWYue WHTEPAKTUBHOW JIOCKH, MYJITUMEIUANIPOCKTOPA, KOJUICKITUU
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MHTEPAKTUBHOTO yueOHoro mocobust «Harmsannas xumus», u DVD-nuckoB cOOpHUKOB
JI€MOHCTPAIIMOHHBIX OMBITOB [T cpeHel o01meo0pa3oBaTenbHOM mKoubl « IIKonbHbIH
XMUMUYECKHI SKCIEPUMEHT» 8 KIacC, BO3MOXKHA 3aMeHa IMPOBEICHHS XUMHUYECKOTO
HKCIIEPUMEHTA Ha IEMOHCTPAINIO (HIIbMA.

B coxmepikanue mporpaMMbl BKJIIIOYEHBI MOBTOPHTEIHHO-0000IIAONINE YPOKH,
KOTOpbIE MO3BOJSIOT YUYaIllMMCS MPOSIBUTH Y4eOHbIE YMEHHs, IMOKa3aTb YPOBEHb HX
c(OPMHPOBAHHOCTH IO JAHHOW TeMe, BBIIBUTH YPOBEHb YCBOGHUS YUYaAIIMMUCS
OCHOBHBIX (DaKTOB, MIOHSATHUI TEMBI, pa3Jiena Kypca.

[Iporpamma peanusyercs Ha ocHoBe YMK Xwumus. 8 - 9 kmaccel: pabouas
nporpamma k Juauu Y MK O. C. I'abpuensna : JIpoda, 2017.

1. IlnanupyeMbl pe3yabTaThl 0CBOEHUSI Y4eOHOT0 npeaMeTa « XuMHs»

8 kinace

JInuHOCTHBIE pPe3yJIbTAThI:

— 3HAHUEe U NOHUMAHUE. OCHOBHBIX HCTOPUYECKHUX COOBITUHM, CBSI3aHHBIX C
pa3BUTHEM XUMHH; JOCTHKEHMH B 00JAaCTM XMMHUHU U KYJbTYpPHBIX TpaJuLUN CBOEH
CTpaHbl (B TOM 4YHCIIE Hay4HbIX); OOLIEMHPOBBIX JOCTHKEHUH B OOJACTH XMMHUU;
OCHOBHBIX NPUHIUIIOB W MPaBUJ OTHOLIEHUS K MPHUPOAE; OCHOB 370poBOro oOpasza
KU3HU U 30pOBHECOEPETAOIINX TEXHOJOTHI; MpPaBUJ MOBEACHUS B YpE3BbIYANHBIX
CUTyallusiX, CBSI3aHHBIX C BO3JCHCTBHEM pa3JIMYHBIX BEIIECTB; OCHOBHBIX IMpaB U
00s13aHHOCTEN IpaXkAaHWHA (B TOM YHCII€ O0YYalOLIErocs), CBA3aHHbIX C JIMYHOCTHBIM,
npo(hecCHOHAPHBIM M JKU3HEHHBIM CaMOOIIPEIETICHHEM; COLMAIbHON 3HAUMMOCTH H
cojiepkaHus mpodeccuid, CBI3aHHBIX C XUMUEH;

— yygcmeo 20pdocmu 3a POCCUUCKYI0 XHUMHUYECKYI0 HAyKy W JOCTHKEHUS
YUEHBIX; YBOKEHUE U MPUHATHE JOCTHKCHUN XUMHU; JTIOO0Bb M OEpEKHOE OTHOIIICHHUE
K TPUpOJIe; YBAXKECHHE M yYeT MHEHUU OKPYXKAIOIUX K JMYHBIM JOCTHKEHHUSIM B
W3YYCHUU XUMHU;

— NpusHaHue 1EHHOCTH COOCTBEHHOTO 3JI0POBbS U 3/I0pPOBbS OKPYKAIOIIHUX
Jr07Ieil; HE0OXOAUMOCTH CaMOBBIPAXKEHHUsI, CaMOpeaIn3alii, COLIMAIbHOTO MPU3HAHUS;

— O0CO3HaHUe CTENEHU TOTOBHOCTH K CaMOCTOATEIbHBIM IOCTYIIKAM U
JeMCTBUSIM, OTBETCTBEHHOCTH 3a UX PE3YJIbTaThl;

— nposeieHue 3KOJOTHYECKOr0 CO3HAHUA, J100pOKEIaTeNIbHOCTH, IOBEpUSl U
BHHUMATEJIbHOCTH K JIIOASIM, TOTOBHOCTH K COTPYAHMYECTBY; WHUIIMATUBBI MU
AH0003HATENIPHOCTY B M3YYEHHM BEUIECTB U MPOLECCOB; YOEKIEHHOCTH B
HEO0OXOIMMOCTH Pa3yMHOTO MCTIOIH30BaHUS TOCTIKEHUH HAYKH U TEXHOJIOTHIA;

— YMeHue yCTaHaBIIMBATh CBSA3H MEXKY LIEIbI0 U3YYCHUS XUMUHU U TEM, IS Yero
3TO HYXKHO; CTPOUTH JKU3HEHHBIE U MPO(HECCHOHATFHBIC TUTAHBI C YUYETOM YCIEITHOCTH
W3YYCHUS XUMHUH U COOCTBEHHBIX MTPHOPHUTETOB.

1. I'paxxaanckoe BOCMUTAHUE BKIIIOYACT:

dbopMUpOBaHME AKTUBHOM TPAKIAHCKOW IMO3UIIUH, TPaKIAHCKOW OTBETCTBEHHOCTH,
OCHOBAaHHOM HA TPAJAUUMOHHBIX KYJBTYPHBIX, JYXOBHBIX WU HPABCTBEHHBIX LIEHHOCTIX
POCCHICKOTO 00IIeCTBa;

pa3BUTHE KYJIBTYPhl MEXKHAIIMOHAJIBHOTO OOIIEHNS;



(dhopMHUpOBaHNE TPUBEPKEHHOCTH HJACSIM WHTEPHAIMOHATU3MA, NPY>KOBI, PaBEHCTBA,
B3aMMOIIOMOIIY HAPOJIOB;

BOCIIMTAHUE YBAXUTEJIBHOTO OTHOLIEHWs K HAIlMOHAJIBHOMY JOCTOMHCTBY JIFOACH, UX
YyBCTBaM, PEJIUTHO3HBIM YOESKICHUM;

pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYphI IETEH, paCIIUPEHHE KOHCTPYKTUBHOTO
y4acTus B IPUHATUU PEIICHUH, 3aTParuBaloIuX UX MpaBa U UHTEPECHI, B TOM YUCIIE B
paznuyHbIX (opMax camMOOpraHHU3alluu, CaMOYIpPaBICHUS, OOIIECTBEHHO 3HAYUMOU
NEeSITENbHOCTH;

pasBUTHUC B I[CTCKOﬁ cpeac OTBCTCTBCHHOCTH, IIPUHIOUIIOB KOJUICKTHBU3MA U
COHH&HBHOﬁ COJIMAAaPHOCTHU,

CI)OpMHpOBaHI/Ie CTAaOMJILHOM CHCTEMBI HPaBCTBCHHBLIX MW CMBICJIOBBIX YCTAHOBOK
JIMIHOCTH, ITO3BOJIAIOHNIUX IMPOTHUBOCTOATHL HMACOJIOIMHM SKCTPEMHU3MA, HAIMOHAJINM3MaA,
KCGHO(I)O6I/II/I, KOoppylnuuu, IMCKPUMHHALMKU 110 COIMMAJIbHBIM, PCIUMTMO3HBIM, PACOBLIM,
HallMOHAJIbHBIM IIPHU3HAKAM W JPYI'UM HCTAaTUBHBIM COIIMAJIbHBIM SABJICHHAM,

pa3paboTKy M pean3alldi0 IPOTpaMM BOCIIUTAHHS, CIIOCOOCTBYIOIIUX IPaBOBOM,
COLMAJIbHOM Y KYJIbTYPHOM aJlanTalvy JI€TEN, B TOM YHCJIIE JIETEH U3 CEMEU MUTPAHTOB.
2. [laTpuoTHYecKoe BOCIMTAHME IIPETYCMATPUBAET:

hopMUpOBaHHE POCCUNUCKOMN TPaKTaHCKOW MICHTUIHOCTH;

(bopMHpOBaHHE MAaTPUOTHU3MA, YYBCTBA TOPJAOCTH 3a CBOKO PoaHMHY, FOTOBHOCTH K
3amure uHTEepecoB (TedyecTBa, OTBETCTBEHHOCTH 3a Oyaymiee Poccum Ha ocHoBe
pa3BUTHS TPOrpaMM NATPHUOTUYECKOTO BOCIUTAHUA JI€T€, B TOM YHUCJIE BOEHHO-
MaTPUOTHUYECKOTO BOCIIUTAHUS;

dbopMUpOBaHHE  YMEHHUS  OPUEHTHPOBATbCS B  COBPEMEHHBIX  OOILECTBEHHO-
IIOJIMTUYECKHUX TIpoLeccax, NPOUCXoqamux B Poccun u Mupe, a Takke OCO3HaHHYIO
BBIPAaOOTKY COOCTBEHHOM MO3MLMKA MO OTHOIIEHWID K HHUM Ha OCHOBE 3HAaHHUS U
OCMBICJIEHUSI UCTOPUH, TYXOBHBIX [IEHHOCTEN U JOCTUKEHNN HAILIEW CTPAHBIL;

pa3BUTHE YBAXKEHHMS K TaKUM CHUMBOJAM TOCyJapcTBa, Kak repO, ¢iar, TuMH
Poccuiickon @enepanum, K MICTOPUYECKMM CUMBOJIAM U MamMsATHUKaM OTe4ecTBa;

pa3BUTHE MOWCKOBOM M KpPAaeBEAUYECKOW NEATEIbHOCTH, IAETCKOIO IMO3HABATEIBHOTO
Typu3Ma.
3. JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME OCYIIECTBIISIETCS 32 CUET:

pPa3BUTHS y J€TEH HPAaBCTBEHHBIX YYBCTB (UE€CTH, JOJTA, CIPABEAIUBOCTH, MUTIOCEPIUS
U IpyKemoous);

(dbopMUpOBaHUs BBIPAXXEHHOW B TOBEJCHUM HPABCTBEHHOW IO3MUIIMH, B TOM 4YHUCIIE
CIOCOOHOCTH K CO3HATEIBLHOMY BBIOOPY 100pa;

Pa3BUTHA COIICPCIKHUBAHUSA U (bOpMI/IpOBaHI/IH IO3UTUBHOI'O OTHOIIICHUA K JIFOAAM, B TOM
YHCJIC K JIMOaM C OIrpaHHYCHHBIMU BO3MOKHOCTAMU 340POBbA M1 MHBAJINAAM,

COHCﬁCTBHH (bOpMI/IpOBaHI/HO y )IeTeﬁ IMMO3UTHUBHBIX KU3HCHHBIX OPUCHTHUPOB U IIJIAHOB,

OKa3aHusA MMoMOoIIMu ACTIAM B BBIpa6OTKe MOI[CJ'IGI‘/JI IMOBCIACHHA B PA3JIMYHBIX TPYIAHBIX
JKU3HCHHBIX CUTyallusAX, B TOM YHUCJIC HpO6HeMHI)IX, CTPCCCOBBIX U KOH(l)J'II/IKTHBIX.
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4. JcTeTn4ecKoe BOCMUTAHUE TIPEAIOIATaAET:

NpUOOIIEHNE K YHUKAIBHOMY POCCHICKOMY KyJIbTypHOMY HAcCJIEIUIO, B TOM YHUCIE
JUTEPATypPHOMY, MY3bIKaJIbHOMY, Xy/10)KECTBEHHOMY, TeaTpaJIbHOMY u
KHMHEMaTorpapuieckoMy,

CO3[IaHHE PABHBIX JUIS BCEX JAETEN BO3MOKHOCTEU TOCTYIIA K KYJIbTYPHBIM LIECHHOCTSIM;

BOCIIMTAHUE YBAXEHUs K KyJbType, fA3bIKaMm, TPagulMsIM U O0O0blYasiM HapoOB,
npoxkuBarommx B Poccurickon denepanuu;

OpUOOIIEHNE K  KJIACCHYECKUM U COBPEMEHHBIM  BBICOKOXYIOKECTBEHHBIM
OTEYECTBEHHBIM U MUPOBBIM IPOU3BEACHUAM UCKYCCTBA U JIUTEPATYPBHIL;

MIONYJISIPU3aLMs POCCUMCKHUX KYJbTYPHBIX, HDABCTBEHHBIX U CEMEHMHBIX IEHHOCTEH;

COXpaHEHHE, MOAACPKKU U Pa3BUTUE STHUUECKUX KYJIbTYPHBIX TPAOULUKA U HAPOJHOTO
TBOPUYECTBA.

S. ®usuyeckoe BocnuTraHue, (opmMupoBaHHMe KYJbBTYPbl 310POBbA |
IMOIMOHAJIBLHOIO 0JIarONOJIyYHsl BKIIOYAECT:

¢dbopMHpOBaHNE OTBETCTBEHHOTO OTHOIICHHS] K CBOEMY 370POBBIO M MOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HU;

(GbopMHpOBaHHE CHUCTEMBl MOTHBAllMM K aKTMBHOMY M 3J0pOBOMY oOpa3y JKW3HH,
3aHATUAM (PU3UYECKOH KyJIbTYpOH U CHOPTOM, pa3BUTUE KYJIbTYpPbl 3J0pPOBOTO
ITATAHUS;

pa3BUTHE KYJIbTYpbl O0€30MaCHON KU3ZHEAEATEIbHOCTH, NPOPUIAKTUKY HAPKOTUYECKON
Y JIKOTOJIbHOW 3aBUCUMOCTH, TA0AKOKYPEHUS U IPYTUX BPEAHBIX IPUBBIUEK;

6. TpynoBoe BociMTaHUE PEATM3YETCS TOCPEACTBOM:
BOCIIUTAHUS YBAXXECHHUS K TPYAY U JIIOASAM TPYAa, TPYIOBBIM JOCTHIKEHUSIM;

(bopMHpPOBaHUS YMEHUH M HAaBBIKOB CaMOOOCITYXUBAaHUS, MOTPEOHOCTH TPYAMUTHCS,
N00pPOCOBECTHOIO, OTBETCTBEHHOTO M TBOPUYECKOTO OTHOILIEHUS K Pa3HbIM BHUAAM
TPYZOBOH AESITENBbHOCTH, BKIIIOUasi 00yUeHHUE U BBIIIOJHEHUE IOMAIIHUX 00sI3aHHOCTEH;

pPa3BUTHSI HABBIKOB COBMECTHOW pabOThl, yMEHHSI padOTaTh CaMOCTOSITEILHO,
MOOUIN3YsE HEOOXOAMMBIE PECypChl, MPABUILHO OIEHHUBAsT CMBICI W TIOCJIEICTBUS
CBOHUX JCHUCTBU;

colleiicTBUsl MPOGECCHOHATBHOMY CaMOOIPENEIECHNI0, TPHOOIIEHUSI K COIMAIBHO
3HAYUMOM AESATEILHOCTH ISl OCMBICIICHHOTO BbIOOpa Mpodeccuu.

7. JKoJI0rnYecKoe BOCIUTAHUE BKIIOYACT:

pa3BUTHE HKOJIOTUYECKON KYJIbTYphl, OEpEXHOTO0 OTHOUICHHS K POIHOW 3emIe,
NpUpOoAHBIM OorarcTBam Poccun u Mupa;

BOCIIMTAaHUE YYBCTBA OTBETCTBEHHOCTH 32 COCTOSIHUE MPUPOIHBIX PECYPCOB, YMEHHUN U
HaBBIKOB Pa3yMHOT0 MPUPOJONOJIH30BAHUS, HETEPIUMOIO OTHOIICHHS K JIEUCTBUSAM,
MIPUHOCSIIUM BpPEJl SKOJIOTHH.

8. lleHHOCTH HAYYHOTI'0 MO3HAHUSA T10/IPa3yMEBAET:

COHCﬁCTBHG IMOBBIICHUIO IMPUBJICKATCIbHOCTU HAYKH JJIA ITOAPACTAIOIICTO ITOKOJICHUS,

MOJJICPKKY HAYYHO-TEXHUYECKOTO TBOPUYECTBA JAETEH;
6



CO3/1aHHE€ YCJOBMM Jisi TIOMYyYEHUS E€TbMHU JOCTOBEPHOM MHGOpPMAIMU O MEpPEAOBBIX
NOCTHMKEHUAX W OTKPBITUSAX MHPOBOM UM OTEYECTBEHHOW HAyKH, ITOBBIIIECHUS
3aMHTEPECOBAHHOCTH MOJPACTAIONIETO IMOKOJCHUS B HAy4HBIX [MO3HAHUSIX 00
yCTPONCTBE MUpa U 00IIeCTBa

MeTtanpeaMeTHbIe pe3yJbTAThI:

—  UCNONb306aHUe PABIUYHBIX HMCTOYHUKOB XHUMHUYECKOW UHMOpMAaINY;
MOJIyYeHHE TakoW HMH(pOpMalliM, €€ aHaliu3, MOJrOTOBKAa Ha OCHOBE HTOr0 aHallM3a
MH(GOPMALIMOHHOTO MPOAYKTA U €0 MPE3CHTaIHS;

—npumMeHenue OCHOBHBIX METOJOB IIO3HAHMS (HAOMIOAEHUS, 3KCIIEPUMEHTA,
MOJICTTUPOBAHUS, U3MEPEHUS U T. 11.) U U3YUCHHS] XUMUIECKIX 00BEKTOB;

— ucnonv3oeanue OCHOBHBIX JIOTMYECKUX oOlepauuid (aHaiau3a, CHHTE3a,
CpaBHEHHUs, 00001IEHNS, T0Ka3aTeTbCTBA, CUCTEMATU3alluH, KIacCU(PUKAIINK U JIp.) TIPU
U3YYEHUU XUMHUYECKUX 0OBEKTOB;

— ¢hopmynupoeaHrue BHIBOJAOB U YMO3AKIOUEHUH U3 HAOIIOJCHUIN U U3yUYEHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEN;

— NpOcHO3UpO6aHue CBOWCTB BEIIECTB HAa OCHOBE 3HAaHHWA MX COCTaBa M
CTPOEHUS, & TAK)KE YCTAHOBIICHUS aHAJIOTUN;

— ¢opmynuposanue uaeu, TUNOTE3 U MyTeH MPOBEPKU UX UCTUHHOCTH;

— onpeoenenue NeNeN U 3a1a4 Y4eOHON U HUCCIEeI0BATENIbCKON JESITEIbHOCTH U
UX JTOCTHKCHUS;

— packpvlmue TPUIMHHO-CIEACTBEHHBIX CBSI3€M MEXAY COCTaBOM, CTPOEHUEM,
CBOMCTBaMH, NMPUMEHEHHEM, HAXOXJACHUEM B MPHUPOAE M MOJIYYCHHUEM BAKHEUILIUX
XUMHUYECKUX BEUIECTB;

— apaymenmayus COOCTBEHHOU MO3UIUU U €€ KOPPEKTHUPOBKA B X0OJI€ JUCKYCCUU
0 MaTepruagaM XUMHUYECKOTO COJAEPKAHMS.

— yMeHue  OpraHu30BBIBATH Y4YE€OHOE COTPYJHHUYECTBO U  COBMECTHYIO
JEATENBHOCTh C YUUTEJIEM U CBEPCTHUKAMH;

— pabomams WHAUBUAYaJbHO M B TpyIMNe: HaXOAUTh OOIllee pelieHue Hu
pa3zpemiaTh KOH(MJIUKTBI HAa OCHOBE COIVIACOBAHMS MO3MIUN W y4e€Ta HMHTEPECOB;
(bopMyIMpoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

— NpuHUMams MO3ULHI0 COOECeTHUKA, TOHUMAs MO3UIUIO IPYTroro, pa3inyaTh B
€ro peud: MHEHHE (TOUKY 3pEHHA), AOKa3aTeIbCTBO (apryMEHTHI), (PaKThl; TMIIOTE3HI,
aKCHOMBI, TEOPHH;

— cmpoumb TO3UTUBHBIE OTHOLIEHMsI B MIpolecce Y4eOHOH M MO3HABaTEIbHOM
NESATENBHOCTH.

IIpeaMeTHBbIe pe3yabTaThl

B nosnasamenvnoii cghepe

3nanue (nonumanue):

—  XUMHYECKOM CHUMBOJIMKHU: 3HAKOB XUMHUYECKHUX JJIEMEHTOB, (opMy
XUMHUYECKUX BEIIECTB, YPABHEHU XUMUYECKUX PEaKIUi;

— BAKHEMIINX XMMHUYECKHUX TMOHATUM: BEUIECTBO, XUMHUUYECKUMN IJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsi M MOJIEKYJSipHAsE MaccChl, MOH, KaTMOH, aHUOH,
XUMHUYECKasl CBA3b, 3JEKTPOOTPULATEIBHOCTb, BaJEHTHOCTb, CTENEHb OKHUCIECHUS,
MOJIb, MOJISIpHASI Macca, MOJIAPHBIA 00bEM, PACTBOPHI, JIEKTPOIUTHI U HEAJIEKTPOIUTHI,



ANEKTPOIUTUYECKAS] JUCCOLMALIMS; OKUCIUTEIb M BOCCTAHOBUTEIb, OKHUCICHUE H
BOCCTAaHOBJICHHE, TEIUIOBOM 3(P(EKT peakuuu, OCHOBHbIE THUIIBI peakuuid B
HEOPTraHMYECKON XUMUU;

— (GOpMyIHPOBOK OCHOBHBIX 3aKOHOB U TEOPUN XUMUU: aTOM-

ANEKTPOJIUTUYECKOM JHCCOLMALMA M YYEHUd O XUMHUYECKOM peakuuu
HEMOJIEKYJISIPHOTO YYEHHSI; 3aKOHOB COXPAHEHUS MAaCChl BEIIECTB; TEOPHHM CTPOECHUS
aToMa M Y4YEHUs O CTPOCHUHU BEIIECTBA; TEOPUU AJIEKTPOIUTHUYECKON AUCCOLMALNUA U
YUYEHUS O XUMUYECKOU PEaKIUu.

Ymenue nazvieamo:

— XUMUYECKUE IJIEMEHTHI,

— COCIMHEHUS U3YUYECHHBIX KJIACCOB HEOPTraHUUYECKUX BEIIECTB;

Obvacuenue:

— (u3UYEeCKOro CcMbICIa aTOMHOTO (TOPSAKOBOIO) HOMEpa XHUMHUYECKOTO
3JIEMEHTa, HOMEPOB IpynIibl U nepuojaa B [lepuoanueckon cucreme . 1. Menneneena,
K KOTOPBIM 3JIEMEHT MPUHAIICHKUT;

— 3aKOHOMEPHOCTEN M3MEHEHHUsI CTPOEHUSI aTOMOB, CBOMICTB 3JIEMEHTOB B
npejeniax MajibIX NMEPUOJIOB U A TPYIIN, a TakK€ CBONCTB 00Opa3yeMbIX MMU BBICIIUX
OKCHJIOB U TUAPOKCUIIOB;

— CYIIHOCTH MPOLECCa JIEKTPOIUTAYECKON AUCCONMALNA U PEAKIU HOHHOTO
oOMeHa.

Ymenue xapakmepuzoeamo:

— XUMHUYECKHUE 3JIEMEHTHI (0T BOJOPOJIa 0 KAJIbIUS) HA OCHOBE MX TMOJIOKECHUS
B llepmonnueckont cucreme xmmuueckux dneMmeHTtoB [l WM. MengeneeBa u
OCOOCHHOCTEH CTPOEHHUS X aTOMOB;

— B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM U CBOMCTBAMH HEOPTaHUYECKUX
BEIIIECTB;

— XUMHYECKUE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIECTB
(OKCHIOB, KHCIIOT, OCHOBaHUMN, aM()OTEPHBIX COCTUHEHUN U COJIEH).

Onpeodenenue:

— COCTaBa BEIIECTB 10 uX Gopmyiiam;

— BaJICHTHOCTHU U CTETIEHU OKUCIICHHUSI 3JIEMEHTOB B COECUHEHHU;-

— BUJIOB XUMHUYECKOU CBA3U B COCIMHEHHUSIX;

— TUINOB KPUCTAUIMYECKUX PEIIETOK TBEPABIX BEILIECTB;

— MPUHAJIC)KHOCTH BEIIECTB K ONMPEICIEHHOMY KJIacCy COSIUHECHMUIA;

— TUIIOB XUMUYECKUX PEAKIINA;

— BO3MO>KHOCTH NMPOTEKaHUs PEaKIMii HOHHOTO OOMEHa.

Cocmaenenue:

— CXeM CTpoeHMsi aToMOB niepBbIX 20 s5emeHToB [lepuoanueckoit cucremsr /.
H. Menpaeneena;

— (GopMyJT HEOPTaHUYECKUX COCTMHEHHUIN M3yUYCHHBIX KJIaCcCOB;

— YPaBHEHUN XUMHUUYECKUX PEAKLIUMN.

bezonacnoe  obpawenue ¢ XuMHUYeCKOW moOCyAod W JabOpaTOPHBIM
000pyI0BaHUEM.

IIposedenue xumuueckozo sxcnepumenma:



—  TOJATBEPXKJAIOIIETO0  XMMHUYECKHME  CBOMCTBA  M3YYEHHBIX  KJIAaCCOB
HEOPTraHWUYECKUX BEILIECTB;

— MOATBEPKAAOLIET0 XUMUYECKAN COCTAB HEOPTaHUUECKUX COEAUHEHHI;

— MO TMOJYYEHHUI0, COOMPAHMIO M PACMO3HABAHUIO Ta3000pa3HBIX BEIIECTB
(xucnopona, BOJOpOa, YTIEKUCIIOro ra3a, aMMHUaKa);

— TI0 ONpEACNICHUI0 XJIOPUJI-, Cylb(dar-, kKapOOHAT-MOHOB U MOHA AMMOHHUSI C
MOMOIIIbIO KAYECTBEHHBIX PEAKIIUIA.

Buviuucnenue:

— MAacCOBOM JIOJIM XMMHUYECKOTO AJIEMEHTA 10 (hOpMyJie COCTUHCHHUS,

— MacCOBOM JI0JIM BEIIECTBA B PACTBOPE;

— MAacChl OCHOBHOT'O BEIIIECTBA MO U3BECTHOM MacCOBOM J0JIE TPUMECEH;

— 00BEMHOM JTOJIM KOMIIOHEHTA Ta30BOI CMECH;

— KOJIMYECTBA BENIECTBa, 00bEMa WM MaCChl BEHIECTBA IO KOJIUYECTBY
BEIIECTBA, 00bEMY WJIM MAacCe peareHTOB WIIM MPOYKTOB PEaKIIUU.

Ucnonvzosanue npuobpemenHvlX 3HAHUL U  YMEHUU 8 NPAKMUYECKOU
0esimelbHOCU U NOBCEOHEBHOU HCUSHUL:

— i1 0€30IMacHOro O0paIlleHus ¢ BEIECTBAMU M MaTepHallaMUi B TTIOBCETHEBHOM
KW3HU U TPAMOTHOT'O OKa3aHMs MEPBOM MTOMOIIU IIPH OKOraxX KUCIOTaMU U IIEI0YaMHU;

— 117151 OOBACHEHUSI OTACNIBbHBIX (PaKTOB U MIPUPOHBIX SBICHUN;

— JIJIS1 KPUTUYECKOM OLIEHKU MH(GOPMAIINH O BEIECTBAX, UCIIOJIb3YEMbIX B OBITY.

B neHHOCTHO-OpUEeHTALIMOHHOI cdepe

Ananuz u oyenxka TOCIHEACTBUM IJIsl OKpyXarolmled cpeasl OBITOBOM U
MIPOU3BOJICTBEHHOM  JICATEIILHOCTH  4YEJIOBEKa, CBS3aHHOM ¢ TMOJy4eHUEM U
nepepabOTKON BEUIECTB.

B Tpynosoii cepe

Ilposeoenue onepayuti ¢ WCNOJIL30BAaHUEM HarpeBaHUs, OTCTaWBaHU,
(GuUIBTPOBaHMS, BBIIAPUBAHUS, TMOJIYUYEHUS, COOMpAHMS, PACIO3HABAHMS BEIIECTB;
M3TOTOBJICHUS MOJIEJIE MOJIEKYI.

B cdepe G6e30nmacHOCTH KU3HEAEATEIbHOCTH

— Cobno0enue IpaBUIl TEXHUKU OE30MACHOCTH MPU MPOBEACHUU XUMHYECKOTO
AKCIIEPUMEHTA;

— OKa3aHUe TIEPBOU MOMOIIH MPU 05KOTax, Mope3ax U XUMUYECKUX TPaBMax.

9 k1acc

JInuHOCTHBIE Pe3yJIbTATHI:

— 3HAHUe U NOHUMAHUe. OCHOBHBIX HCTOPUYECKUX COOBITHI, CBA3aHHBIX C
Pa3BUTUEM XUMUHU; JOCTHKEHUN B O0JACTH XUMHH U KYJIbTYPHBIX TPAIULIMA CBOCH
CTpaHbl (B TOM YHCJIE HAYYHBIX); OOIIEMHUPOBBIX TOCTHXKEHHI B 00JIaCTU XHMHH;
OCHOBHBIX TPUHIIMIIOB W TPaBUJ OTHOIIECHHUS] K TPHUPOJIC; OCHOB 3J0pPOBOTO 00Opasa
KU3HU U 370pOBbECOEPETAIONINX TEXHOJOTHN; MPaBWI MOBEICHUS B UYpPE3BbIYANHBIX
CUTyallUsX, CBSI3aHHBIX C BO3JCHCTBHEM pAa3JIMUHBIX BEIIECTB; OCHOBHBIX IpPaB U
00s13aHHOCTEN TpakJaHWHA (B TOM YHCJIe 00y4aromerocs), CBI3aHHbIX C JTUYHOCTHBIM,
MpO(ECCUOHATIEHBIM U KU3HEHHBIM CaMOOIIPECICHHEM; COITMATbHONW 3HAYUMOCTH M
cojiepKaHus TPoQecCrid, CBA3aHHBIX ¢ XUMHUCH;

— Yyyecmeo 20poocmiu 3a POCCHMCKYI0 XUMHUYECKYI0 HAayKy U JOCTHXKCHUS

YUCHBIX; YBAKCHUC U IIPUHATUC I[OCTI/DKGHI/Iﬁ XUMUH, JI000Bb U 6epe>1<Hoe OTHOLICHUC
9



K IPUPOJE; YBAKEHUE M YYET MHEHUU OKPYKAKOMIMX K JIMYHBIM JOCTH)KCHUSM B
U3YYEHUH XUMUH;

— npu3HaHue TEHHOCTH COOCTBEHHOTO 3/I0POBBSI M 3/I0POBbSl OKPY>KAIOIIUX
JoJ1ei; HeOOXOAMMOCTH CaMOBBIPAKEHHUSI, CAaMOpeaIU3allii, COLMATBLHOTO TPU3HAHUS;

— 0CO3HAHUe CTENEHW TOTOBHOCTM K CaMOCTOSTEIIbHBIM IOCTyIKaM H
JNEUCTBUSIM, OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI;

— nposéleHue IKOJOTMYECKOr0 CO3HaHMsS, JOOPOKENIaTeIbHOCTH, JOBEpHUS U
BHUMATEIBHOCTH K JIIOASM, TOTOBHOCTH K COTPYJHHYECTBY; WHHIMATUBBI H
MOO03HATENPHOCTH B  HM3YyYEHHWHM BEUIECTB M  MPOLECCOB; YOEXKIEHHOCTH B
HE00XOAMMOCTH Pa3yMHOT'O UCIOJIb30BAaHUS JOCTHKEHNUI HAyKU U TEXHOJOTUI;

— yMeHue yCTAHABIMBATh CBSI3U MEXKIY LEIbIO U3YYEHUs] XUMUU U TEM, JUJIS YETO
3TO HYXKHO; CTPOUTH >KMU3HEHHBIE U MPOo(ecCHoHabHbIE MJIaHbI C YY€TOM YCHEIIHOCTH
M3YYEHUSI XUMUHU U COOCTBEHHBIX

IIPUOPUTETOB.

1. I'pasxnaHcKoe BOCIIUTAHME BKIIFOYACT:

(dbopMUpOBaHHE AKTUBHOM TPAKIAHCKOW IMO3UIUH, TPaKIAHCKOW OTBETCTBEHHOCTH,
OCHOBAaHHOM Ha TPAJUIMOHHBIX KYJIbTYPHBIX, IyXOBHBIX U HPABCTBEHHBIX IEHHOCTSIX
POCCHUICKOTO 00I11€CTBA;

Pa3BUTHUC KYJIbTYPbBI MCKHAIIMOHAJILHOT'O 06H_[6HI/IH;

(dhopMupoBaHHE TPUBEPKEHHOCTH HJICSIM HHTEPHALMOHAIN3MA, JIPY>KObl, PAaBEHCTBA,
B3aMMOIIOMOIIY HAPO/JIOB;

BOCIIMTAaHUE YBAXUTEIBHOIO OTHOLIEHUs K HAIMOHAJIBLHOMY JOCTOMHCTBY JIIOACH, UX
YyBCTBaM, PEJIUTHO3HBIM YOESKICHUSIM;

pPa3BUTHE NIPABOBOM M MOJUTHUYECKOW KYJIBTYPbI AETEU, PACIUIUPEHUE KOHCTPYKTUBHOTO
y4acTHsl B IPUHIATUN PELICHHH, 3aTPAaruBaroIIuX UX MpaBa U UHTEPECHI, B TOM YUCIIE B
paznuyHbBIX (opMax CcaMOOpraHM3aIi, CaMOYIpaBJICHHUS, OOIIECTBEHHO 3HAYMMOUN
JNEATEIBbHOCTH;

pa3BUTHE B JETCKOW Cpelle OTBETCTBEHHOCTH, MPUHLMUIIOB KOJUIEKTUBU3MA U
COLMAJIbHOM COJNIMIAPHOCTH;

dbopMupoBaHHe CTAaOWJILHOW CHCTEMBl HPABCTBEHHBIX W CMBICIOBBIX YCTaHOBOK
JIMYHOCTH, TO3BOJISIIOIIUX MPOTUBOCTOSATh HICOJOTHM SKCTPEMHU3MA, HAIMOHAIIA3MA,
KceHO(OoOUH, KOPPYIINH, TUCKPUMHUHAIIUU TI0 COIIUATIBLHBIM, PEIUTHO3HBIM, PACOBBIM,
HAIIMOHAJIbHBIM MIPU3HAKAM U JIPYTUM HETATUBHBIM COLUAIIBHBIM SIBJICHUSIM;

pa3paboTKy M peaju3alhi0 TPOrpaMM BOCHUTAHUS, CIHOCOOCTBYIONIUX TIPABOBOM,
COLMAIBHOM Y KYJIbTYPHOU aJanTaiuu AT, B TOM YUCIIE IE€TEN U3 CEMEU MUTPAHTOB.
2. ITatpuoTnyeckoe BOCIMTAHUE TIPETYCMATPUBAET:

(hopMUpOBaHHUE POCCUUCKON TPAKIAHCKON UICHTUYHOCTH;

dbopMHUpOBaHNME TATPUOTHU3MA, YYBCTBA TOPJOCTH 3a CBOIO PoaMHY, TOTOBHOCTH K
3ammTe MHTEepecoB OTedecTBa, OTBETCTBEHHOCTH 3a Oyaymiee Poccun Ha oOcHOBe
pa3BUTUS TPOrpaMM MATPUOTUYECKOTO BOCHUTAHUS ACTEH, B TOM YMCJIE€ BOEHHO-
MaTPUOTUYECKOTO BOCITUTAHMUS;
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dbopMHUpOBaHNE YMEHHS  OPHEHTHPOBATHCI B COBPEMEHHBIX  OOIIECTBEHHO-
MOJIMTUYECKUX MpoLeccax, npoucxomsammx B Poccuum u mupe, a Takke OCO3HAHHYIO
BbIPAOOTKY COOCTBEHHOM MO3UIMU IO OTHOIICHWIO K HUM Ha OCHOBE 3HAHMS U
OCMBICJICHUS] UCTOPUH, TYXOBHBIX LIECHHOCTEU U JTOCTUKEHUMN HALLlCW CTPaHbI;

pa3BUTHE YBAXKEHMS K TaKUM CHUMBOJIAaM TOCYyIapcTBa, Kak repO, ¢iar, TuMH
Poccniickoit @enepanuu, K HICTOPUYECKUM CUMBOJIAM M TaMATHUKAaM OTE4YecTBa;

pa3BUTHE TOUCKOBONM W KpPACBEAUYECKOW [EATEIBHOCTH, JIETCKOIO IMO3HABATEIBHOTO
Typu3Ma.
3. lyXoBHO-HPaBCTBEHHOE BOCIIUTAHME OCYIIIECTBIISICTCS 3a CUET:

pa3BUTHUS Yy JETeH HPAaBCTBEHHBIX YyBCTB (Y€CTH, JOJTA, CIIPABEIITUBOCTH, MIJIOCEP IS
U IpyKemoous);

(GbopMUpOBaHUS BBIPAKXCHHOW B TOBEJICHHHM HPABCTBCHHOW IMO3HWIIMHM, B TOM YHCIIEC
CITOCOOHOCTH K CO3HATEJIbHOMY BBIOOPY J100pa;

Pa3BUTHUA COIICPCIKHUBAHUS U @OpMHpOBaHHH ITO3UTUBHOI'O OTHOIICHMA K JIFOAAM, B TOM
YHUCJIC K JIMIIaM C OIrpaHHUYCHHBIMH BOSMOKHOCTAMM 310POBbA 1 MHBAJIIUAAM;

COI[GﬁCTBPIH (bOpMI/IpOBaHI/IIO y I[eTCﬁ IMO3UTHBHBIX KU3HCHHBIX OPUCHTHUPOB U IIJIAHOB,

OKa3zaHuA IMoOMOIIM ACTIAM B BI)Ipa6OTKC MOI[GJIGI\/'I IMOBCACHHA B PA3JIMYHBIX TPYIAHBIX
JKN3HCHHBIX CUTyallusaX, B TOM YHCJIC HpO6J’I€MHBIX, CTPCCCOBBIX U KOHCI)JII/IKTHBIX.

4. JcTeTn4ecKoe BOCIUTAHUE IIPEANIONATAET:

NpUOOIIEHNE K YHUKAJIBHOMY POCCHMCKOMY KYyJbTYpHOMY HACJEIUI0, B TOM YHCIE
JUTEPATYPHOMY, MY3bIKaJIbHOMY, XYJ0KECTBEHHOMY, TeaTpaJbHOMY "
KHHeMaTorpapuyeckomy;

CO3[ITaHHE PAaBHBIX JUISl BCEX JAETEH BO3MOKHOCTEMN NOCTYIIA K KyJIbTYPHBIM LIEHHOCTSIM;

BOCIIUTAHUE YBAXXEHUS K KyJNbType, SI3bIKaM, TpaJulUsiM U OOblYasiM HapoJoB,
npoxkuBaronmx B Poccuiickoit @enepanuu;

npuoOIIeHne K  KJIACCHUYECKMM UM COBPEMEHHBIM  BBICOKOXYJ05KECTBEHHBIM
OTEYECTBEHHBIM U MUPOBBIM MPOU3BEICHUSIM UCKYCCTBA U JIUTEPATYPHIL;

MOMYJISIPU3aLMs POCCUMCKUX KYJbTYPHBIX, HDABCTBEHHBIX U CEMEHWHBIX IEHHOCTEN;

COXpaHEHUE, MOAACPKKU U PA3BUTHUE ITHUUECKUX KYJIbTYPHBIX TPAIULIMI U HAPOHOTO
TBOPUYECTBA.

5. ®wusnyeckoe BoOCNUTaHUe, (oOpMHUpPOBaHUE KYJbTYPbl 310POBbS U
IMOIMOHAJIBLHOIO 0JIAarONOJyYHsl BKIIOYAECT:

(dbopMHpOBaHWE OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M IMOTPEOHOCTH B
3I0POBOM 00pa3e KU3HH,

(GbopMHpOBaHHE CHCTEMbl MOTHBAIIMM K AaKTUBHOMY M 3I0POBOMY 00pa3zy >KW3HH,
3aHATHAM  (PU3NYECKON KyJIbTYpOl UM CHOPTOM, pPa3BUTHE KYJIbTYPbl 3J0pPOBOrO
MMATAHUS;

pa3BUTHE KYJbTYpbl 0€30MAaCHOMN KU3HEAEATEIbHOCTH, MPOPUIAKTUKY HAPKOTUUYECKON
Y JIKOTOJIbHOW 3aBUCUMOCTH, TA0AKOKYPEHUS U IPYTUX BPEAHBIX MPUBBIYEK;

6. TpynoBoe BocnuTaHUE PEATM3YETCS TOCPEACTBOM:
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BOCIIMTAaHUA YBAXKCHHSA K TPYAY U JIOJAM Tpydad, TPYAOBBIM JOCTHUKCHUAM,

dbopMUpOBaHHUS yYMEHHMH U HAaBBIKOB CaMOOOCITY>KHMBaHHWSA, MOTPEOHOCTH TPYAHUTHCA,
J0OPOCOBECTHOTO, OTBETCTBEHHOI'O M TBOPYECKOTO OTHOUIEHMSI K pa3HbIM BHUJAAM
TPYZOBOH ACSITENBFHOCTH, BKIIOYasi 00yYeHHUE U BHITIOJHEHUE IOMAIIHUX 00sI3aHHOCTEH;

pPa3BUTHS HAaBBIKOB COBMECTHOW pabOThl, yMEHHS paboTaTh CaMOCTOSITEIBHO,
MOOMIN3YsT HEOOXOJMMBIE PECYpChl, MPABUIBLHO OIIEHWBAs CMBICI M TIOCJIEICTBUS
CBOMX JICHCTBUII;

collecTBUs MPOGECCUOHATBHOMY CaMOOIPENENEeHNI0, TPHOOIIEHUSI K COLUAIBHO
3HaYUMOM JESTENIbHOCTH ISl OCMBICJICHHOTO BbIOOpa mpodeccuu.

7. IK0JIOrH4ecKoe BOCIIMTAHHE BKIIOYACT:

pa3BUTUE HKOJIOTUYECKON KYJIbTYphl, OEpEXKHOTO0 OTHOLIEHHS K pPOIHON 3eMIe,
NpUpOAHBIM OorarctBam Poccun u mupa;

BOCIIMTAaHUE YYBCTBA OTBETCTBEHHOCTH 3a COCTOSIHUE IIPUPOAHBIX PECYPCOB, YMEHUU U
HABBIKOB PAa3yMHOTO MNPUPOJOIOIb30BAHUSA, HETEPIUMOIO OTHOIICHUS K JCUCTBHSM,
MPUHOCSIIIUM BPEJ IKOJOTUHU.

8. lleHHOCTH HAYYHOTI'0 O3HAHUSA TTOAPA3YMEBACT:

COHGﬁCTBHC IMOBBIIICHUIO IIPUBJICKATCIIBHOCTU HAYKH AJIA ITOAPACTAIOMICTO ITIOKOJICHHUA,
IMOOACPKKY HAYIHO-TCXHHNYCCKOI'O TBOPUYCCTBA IIGTGI;'I;

CO3/IaHUE€ YCJIOBUU ISl MOJY4YEHUSI JETbMU JOCTOBEPHON MHGOpPMALUU O MEPEIOBBIX
JOCTHUKEHUSAX W OTKPBITUSAX MHUPOBOM U OTEYECTBEHHOM HAyKH, IOBBIIICHUS
3aMHTEPECOBAHHOCTH IMOAPACTAIONIETO TIOKOJICHHs] B HAy4YHBIX I[O3HAHUAX 00
yCTPONCTBE MUpa U O0IIeCTBa

MeTtanpeaMeTHble pe3yJbTAThbI:

—  UCNONb306aHUe PABTUYHBIX HMCTOYHUKOB XHWMHYECKOW HHGPOpPMAIINH;
MOJIy4YeHUE TakoW HHGPOpMAIMM, €€ aHalIu3, MOJrOTOBKAa Ha OCHOBE ATOT0 aHaIN3a
MH(OPMAIMOHHOTO MPOAYKTA U €r0 MPE3CHTAIINS;

— npumeHeHue OCHOBHBIX METOJOB TO3HAHUA (HAOIIO/IEHUS, DKCIIEPUMEHTA,
MOJICTTUPOBAHUS, U3MEPEHUS U T. J1.) IJI1 U3yUYCHUSI XUMUUYECKUX O0OBEKTOB,;

— Ucnonv3oeaHue OCHOBHBIX JIOTMYECKUMX ONepauuid (aHanu3a, CHHTE3a,
cpaBHEHHUs, 0000IIEHNS, T0KA3aTeIbCTBA, CUCTEMATU3alNH, KJIacCU(PUKALIMK U Ap.) IPU
M3YYECHUHU XUMHUYECKUX OOBEKTOB;

— ¢hopmynupoeanue BbIBOAOB U YMO3AKIIOUEHUN U3 HAOIIOIEHUN U U3yYEHHBIX
XUMHYECKUX 3aKOHOMEPHOCTEM;

— NpO2HO3UpO6aHue CBOWCTB BEIIECTB HA OCHOBE 3HAHUSA HMX COCTaBa H
CTPOCHMS, a TAK)KE YCTAHOBJICHUS aHAJIOTHH;

— ¢opmynruposanue uaeH, TUIIOTE3 U MyTEH MPOBEPKU UX UCTUHHOCTH;

— onpeoenenue NeNel U 3a7a4 Y4eOHON U UCCIIeI0BATENbCKON ACSITENbHOCTH U
UX JOCTHXKCHUS;

— pacKkpblimue TMPUYUHHO-CIIECCTBEHHBIX CBA3EH MEXIY COCTABOM, CTPOCHHUEM,
CBOMCTBaMHU, MPUMEHEHUEM, HAXOXKJICHHEM B MPHUPOJAEC U MOJYYCHUEM BaKHEUIIHUX
XUMUYECKUX BEIIECTB;
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— apeymenmayus COOCTBEHHOU MO3UITNHN U €€ KOPPEKTUPOBKA B XOE TUCKYCCHH
0 MaTepuagaM XMMHAYECKOT0O COIEP/KAHMUS.

— yMeHue  OpPraHU30BBIBATH Y4EOHOE COTPYJHHUYECTBO U  COBMECTHYIO
NEATEIIBHOCTh C YYUTEIEM U CBEPCTHUKAMM;

— paboTaThb WHAMBUAYaJbHO H B TIpyIIe: HaXOAUTh O0OIlee pelieHue u
paspemaTh KOH(MIUKTHI HAa OCHOBE COIVIACOBAHMS TIO3UIMH W ydeTa WHTEPECOB;
(bopMyIHpOBaTh, APTYMEHTHPOBATH M OTCTAUBATh CBOC MHCHHIC,

— MPUHUMATH MTO3UINIO COOECETHUKA, TTOHNMAs TIO3UITUIO APYTOro, pa3indarh B
€ro peud: MHEHHE (TOUKY 3pEHH), JO0Ka3aTeIbCTBO (apryMEHThI), (PaKThl; TUIIOTE3HI,
aKCHUOMBI, TEOPHHU;

— CTPOUTH TIO3UTUBHBIE OTHOUIECHUS B IMpollecce Y4eOHOW U IMO3HABATEIHHOM
NEATENbHOCTH;

— KOPPEKTHO M apryMEHTHUPOBAHHO OTCTaWBaTh CBOIO TOYKY 3pEHHUS, B
JUCKYCCUM YMETh BBIJIBUTaTh KOHTPAPTYMEHTHI, Mepedpa3upoBaTh CBOIO MBbICIb
(B1aieHre MEXaHW3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM
MIPU3HABATh OUTMOOYHOCTH CBOETO MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— Tpejyiarath aJbTEPHATUBHOE pEllIeHUE B KOH(MIUKTHON CUTYaIINH;

— BBIACJIATH OOIIYIO TOYKY 3pEHHS B JJUCKYCCHM;

— JIOTOBAapUBAThCS O MpaBWIaxX M BOMpocax IJisg OOCYXIEHUS B COOTBETCTBUU C
IOCTABJICHHOW MEPe TPYIIION 3a1auei;

— OpPraHM30BBIBaTH Y4eOHOE B3aUMOJCHCTBUE B Tpymme (onpeaensTh oO0Iue
LeJIY, pacipeaeisiTh POJiv, JOTOBAPUBATLCS IPYT C APYTOM U T. 11.);

— oTOUpaTh W UCIOJb30BaTh PEUYEBLIE CPEIACTBA B MPOIECCE KOMMYHHUKAIUU C
JIPYTUMH JIFOABMU (AUAJIOT B Mape, B MAJIOW TPYIINE U T. 11.);

— MOPEACTaBIsATh B YCTHOM WM NHUCBMEHHOW (opme pa3BepHYTHIN IUIaH
COOCTBEHHOM JIESATENHHOCTH;

— BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CYXXJICHHUE) W 3alpaliuBaTh MHEHHE
MapTHEPa B paMKax JUAAJIOTa;

— NPUHUMAThH PEILICHUE B XOJIE UAJIOTa U COTJIACOBBIBATH €0 C COOECETHUKOM.

IIpenmMeTHbIE pe3yabTATHI:

B nosnasamenwvnoii cghepe

3uanue (nonumanue):

— XUMHYECKOM CHMBOJMKU: 3HAKOB XHUMHUYECKUX JJIEMEHTOB, (HopMyI
XMMHUYECKUX BEILIECTB, YPABHEHUN XUMUYECKUX PEAKIUN;

— B@XHEHIINX XMMUYECKHUX MOHATUMI: BEIIECTBO, XUMUYECKHUMN BJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEJIbHbIE aTOMHAasi U MOJEKYJISpHAs MAacChl, UOH, KaTUOH, aHUOH,
XUMHUYECKasi CBS3b, JJIEKTPOOTPULIATEIBHOCTh, BAJICHTHOCTb, CTENEHb OKHUCIICHUS,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIM 00bEM, PACTBOPHI, JJICKTPOJIUTHI U HEIJIEKTPOJIUTHI,
AJIEKTPOJINTUYECKAs JUCCOLMAINS, OKHUCIUTENIb W BOCCTAHOBUTEINb, OKHCJIIEHHUE U
BOCCTAaHOBJICHHE, TEIIOBOM A((EeKT peakuuu, OCHOBHbIE THUIBI pEAKIUl B
HEOPTaHUYECKON XMMUU,

— (GOpMYJIMPOBOK OCHOBHBIX 3aKOHOB U TEOPUN XUMHUU: aTOM-
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ANEKTPOJIUTUYECKOM JUCCOIMAIMA M YYEHHUS O XUMHUYECKON peakiuu
HEMOJIEKYJIIPHOTO YYEHHMS; 3aKOHOB COXPAHEHUS MAacChl BEUIECTB, IOCTOSIHCTBA
coctaBa BemnlecTB, Aporaqpo; llepmonnueckoro 3akona [[. M. MeHneneeBa; Teopuu
CTPOCHMS aTOMa U YYEHUS O CTPOCHHUH BEUIECTBA; TEOPUH

Ymenue nazvieame:

— XUMUYECKHE 3JIEMEHTHI,

— COCIMHEHUS U3YUYECHHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;

— OpraHWvYecKue BemecTBa Mo WX (opMysie: METaH, dTaH, ATHICH, alleTHUJICH,
METaHOJI, 3TAHOJI, TJINLEPUH, YKCYCHAsl KUCIIOTA, TJIF0K03a, Caxapo3a.

Obvacuenue:

— (u3MYEeCKOro CcMbICIa aTOMHOTO (TMOPSIIKOBOrO) HOMEpa XHWMHUYECKOTO
3JIEMEHTa, HOMEPOB rpynibl U nepuoaa B [lepuoanueckoit cucreme . . Menaeneena,
K KOTOPBIM 3JIEMEHT MPUHAIJICHKUT;

— 3aKOHOMEPHOCTEN M3MEHEHUs CTPOEHUS AaTOMOB, CBOWCTB 3JIEMEHTOB B
npejesiax MajibIX TMEPUOJOB U A TPYIIN, a TakKe CBONCTB 00pa3yeMbIX MMU BBICIIUX
OKCHJIOB U TUAPOKCUIIOB;

— CYILIHOCTH MPOLECCA SIEKTPOIUTUUECKON TUCCOLMAIUU U Pe-

aKIUi HIOHHOTO OOMEHA.

Ymenue xapakmepuzoeamu:

— XUMUYECKUE AJIEMEHTHI (OT BOJOPOJIA 10 KaJbIUs) HA OCHOBE UX MOJOKEHUS
B llepmonnueckont cucreme xmmuueckux dneMmeHTtoB [l WM. MengeneeBa u
OCOOCHHOCTEH CTPOEHHUS X aTOMOB;

— B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM M CBOMCTBAMHM HEOPTaHUYECKUX
BEIIIECTB;

— XUMHYECKHE CBOICTBAa OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB
(OKCHIIOB, KMCJIOT, OCHOBAaHUM, aM(OTEPHBIX COSAUHEHUN U COJIEH ).

Onpeodenenue:

— COCTaBa BEIECTB 10 uX Gopmyiiam;

— BaJICHTHOCTHU U CTETIEHU OKUCIICHHUS 3JIEMEHTOB B COECMHEHUH;-

— BUJIOB XUMHUYECKOU CBA3U B COCIMHEHHUSIX;

— TUINOB KPUCTAUIMYECKUX PEIIETOK TBEPABIX BEILIECTB;

— NPUHAJIEKHOCTH BEUIECTB K OMPEICIIEHHOMY KJIACCY COEIMHECHMUIA;

— TUIIOB XUMUYECKUX PEAKIINIA;

— BO3MOKHOCTH NMPOTEKaHUs PEaKI[Mii HOHHOTO OOMEHa.

Cocmasnenue:

— CXeM CTpoeHusi aToMOB nepBbIX 20 sremeHToB I[leproandeckoit cuctemsl /.
H. Menpaeneena;

— G opMyJ1 HEOPraHUYECKUX COCTMHEHUIN N3YYEHHBIX KJIACCOB;

— YPaBHEHUU XUMHUYECKUX PEAKIIUU.

bezonacnoe  obpawenue ¢ XuMHUYeCKOW mOCyAOW U JabOpaTOPHBIM
000pyI0BaHUEM.

IIposedenue xumuuecko2o sxcnepumenma:

—  TOJATBEPXKIAIOUIETO  XUMHUYECKHME  CBOMCTBA  M3YYEHHBIX  KJIACCOB
HEOPraHUYECKHUX BEIIECTB;

— TMOATBEPKAAIOIIETO XUMHUYECKUN COCTaB HEOPTraHUYECKUX COCTMHEHUI;
14



— M0 TOJY4YeHUI0, COOMPAHWIO M PACTO3HABAHUIO Ta3000pa3HBIX BEIICCTB
(kuciopoia, BOJOPO/Ia, yrieKUCIoro ra3a, aMMHaKka);

— TI0 ONpPEACNICHUIO XJIOPHI-, CyIb(daT-, KapOOHAT-HOHOB U MOHA aMMOHHUS C
MOMOIIbIO KAYECTBEHHBIX PEAKIIUM.

Boruucnenue:

— MacCOBOM JIOJIM XUMHYECKOT'O 3JIEMEHTA 1Mo (PopMyJsie COeTMHEHNS,

— MAaCCOBOM JI0JIW BEIIECTBA B PACTBOPE;

— MAacCChl OCHOBHOT'O BEIIIECTBA MO U3BECTHOM MacCOBOM J0JIE TPUMECEH;

— 00BEMHOM JTOJI KOMITIOHEHTA T'a30BOM CMECH;

— KOJIMYECTBA BENIECTBA, O00bEMa WM MAaCChl BEHIECTBA IO KOJMYECTBY
BEIIIECTBA, 00bEMY WJIM MACCE PEAreHTOB WK MPOIYKTOB PEAKIUU.

Ucnonvzosanue npuoopemenHvlx 3HAHUU U YMEHUU 8 NPAKMUYECKOl
0esimelbHOCMU U NOBCEOHEBHOU HCUSHUL:

— U1 0€30IMacHOr0 OOpAIleHHS ¢ BEIIECTBAMHM M MaTepHalaMu B TIOBCETHEBHOM
YKU3HU U TPAMOTHOTO OKa3aHHUs MEPBOM MOMOIIM IIPU 05KOTaX KUCIOTaMH U IIEJI04YaMu;

— U1 OOBSICHEHUS OT/ICJIBHBIX (DAKTOB U MIPUPOIHBIX SBJICHHIA;

— JUISI KpUTHYIECKOU OIEHKH MH(OPMAIIMK O BEIIECTBAX, UCIIOIb3YEMbIX B OBITY.

B eHHOCTHO-OpHEHTAIMOHHOU cdepe

Ananuz u oyenxa TIOCHEACTBHM JJII OKpYXKaromed cpeapl OBITOBOM U
MPOM3BOJCTBEHHON  JE€ATEIBHOCTH  4YEJIOBEKAa, CBA3aHHOM C TIOJIy4Y€HUEM U
nepepabOTKON BELIECTB.

B Tpynosoii cepe

Ilposeoenue onepayuti ¢ WCIOIBL30BAaHWEM HAarpeBaHUs, OTCTaWBaHUA,
(uIbTpOBaHMS, BBINAPUBAHUS; TIOJY4YCHUS, COOMpAHUS, pPACMO3HABAHUSI BEILIECTB;
M3TOTOBJICHUS MOJIEJICH MOJIEKYI.

B cepe Ge3o0nacHOCTH KU3HEAEATEIbHOCTH

— Cobarodernue MpaBUI TEXHUKH O€30MACHOCTH MPHU MPOBEICHUH XHMHUYECKOTO
AKCIIEPUMEHTA;

— OKa3aHue TEePBOM MTOMOIIHU MPH OKOTrax, Mope3ax U XMMUYECKUX TPaBMax.

2. Conep:xxaHue y4eOHOI0 npeaMera

TemaTnueckoe pacnpeaejeHue 4YacoB MPeaACTABJIEHO B Ta0IMLe:

KoauuecTBO YacoB
N Paspen, Tema ABTOpCKast PaGouasn ng KnaccaMg
nporpaMmma nporpaMmma LIace LIace

1 | BBenenue. 4 4 4

5 Tema 1. AtTomMbl XuUMHUYECKHX | 9 9 9
2JIEMEHTOB.

3 | Tema 2.IIpocThie BemiecTna. 6 6 6

4 Tema 3.CoeguHenuss xumuueckux | 14 14 14
2JIEMEHTOB.

5 Tema 4, W3menenus, | 12 12 12
MTPOUCXOJISIINE C BEIIECTBAMHU.

6 Tema 5.IIpaktukym 1. «CsoiicTBa | 3 3 3
pPacTBOPOB JJICKTPOIIMTOB
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Tema 6. PactBopenue. PacTBopBbI.
7 | CpoiictBa pactBopoB | 18 18+1 18+1
JJIEKTPOJIUTOB.
8 Tema 7. Ilpaktukym 2 «CBoiicTBa 1
PacTBOPOB AJICKTPOJIUTOBY. 1 1
Beeaenue. O6mias xapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB u
XAMHYECKHUX peaKuum.
10 | [lepuonuueckuii 3aKOH ulll 11 11
Ilepnonnueckas cucreMa
XuMuYeckux oaaementoB . W.
Meneneena
11 | Tema 1.Metamibl 14 14+3 14+3
12 Tema 2. Ilpaktukym 1 «CpoiicTBa 1
METAJIJIOB U UX COCAMHEHUN 1
13 | Tema 3. Hemerasuibl 24 24
14 Tema 4. H;zaKTHKyM 2 «CpoiicTBa 3 3
COEJIMHEHUI HEMETaJJIOBY
15 Tema 5. Kpartkue cBeneHust 00 4 4
OpPraHUYECKUX COCIMHEHUSIX
Tema 6. O00OmEeHNEe 3HAHWUN IO 8
16 | xumMHM 32 KypC OCHOBHOMW IIKOJIBI. 8
[Toaroroska k OI'D
Peszepr 8
HTtoro: 140 68 68

PezepBHoe Bpemsi B 8 kiacce (1 wac) pacrpeznesneHO Ha ypok 000OIIeHuE U
cucreMaru3anusi 3HaHUM 1Mo Teme «OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUNY;
pe3epBHOE Bpems B 9 kitacce (3 yaca) pacmpezesneHo 1o teme «MeTamuibl»y Ha YPOKH T10
TemaM «Bek MenHbIi, OpOH30BBIN KeNe3HbINY, «BaxkHele coeJuHeHNs MET0UHbBIX
METAIJIOB», «YPOK-YNPAXKHEHUE C HCIOJIH30BAHUEM CaMOCTOSITEIBLHON paboThl MO
BBITIOJTHEHUIO TIPOBEPOYHBIX TECTOB, 3aJJaHUM U YIIPAXKHECHUI».

IIpakTnyeckue padoThbl
8 kuace

Ilpakmuuecxkas paboma 1. IlpaBuna TeXHUKH O€30MaCHOCTH MpU padboOTe B
xumMudyeckoM kabuuete. [lpuembl oOparieHus ¢ J1abOpaTopHBIM 00OPY/IOBaHHWEM U
HarpeBaTeJIbHBIMU TTPUOOpaMHU.

Ilpakmuuecxas paboma 2. [lpu3Haku XUMHYECKUX PEAKIIHM.

Ilpakmuuecxas paboma 3. lTlpuroToBiieHHE pacTBOpa caxapa U OMpeeTCHUE
MAacCOBOM JIOJIA €TO B PACTBOPE.

Ilpaxmuueckas paboma 4. Penienne 3KCriepuMEeHTaIbHBIX 3a7a4.

9 kJiace

Ilpakxmuueckass paboma 1. PemieHue SKCIEPUMEHTAJBHBIX 3ajad  Ha
pacrno3HaBaHUE U MOJTYYEHUE COCTMHEHUN METAIIIIOB.

Ilpakxmuueckass paboma 2.PemieHue -HKCIEPUMEHTAIBHBIX 3aJad 10 TeMe
«IToarpymnmna ragoreHoB».

Ilpakmuueckas paboma3.PemieHne HKCIEPUMEHTAIBHBIX 3a7ad 10 TeMe
«IToarpynna kuciopoaa.
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Ilpakxmuuecxas paboma 4.1lonyyenue, coOnpaHue M pacrio3HaBaHUE Ta30B

KonTpoJsbHbIe padoThI

8 kiacc

Konmponvnasa paboma 1. 1o reMe «ATOMBI XUMUYECKUX IJIEMEHTOBY.

Konmponvnasa paboma 2. no reme «CoeAMHEHUSI XUMUYECKUX DJIEMEHTOBY.

Konmponvnasa paboma 3. no reme «3mMeHeHus1, MPOUCXOSIINE C BEIIECTBAMM).

Koumponvnaa paboma 4. no teme «PactBopenue. PactBopbl. CBoiicTBa
PacTBOPOB 3JEKTPOJIUTOBY.

9 kJ1ace

Koumponvnasa paboma 1. no Tteme «Bpenenune. OOmas XxapakTEepHCTHKA
XMMHYECKUX DJIEMEHTOB M XUMHUYECKHX peakuumil. llepmoamyeckuii 3akOoH U
Ilepnognueckas cucrema xumMudeckux nemMeHToB /. . Menneneena.

Konmponvuasa paboma 2. no teme «MeTajuiby.

Konmponvnasa paboma 3.no teme «Hemeramiby.

IIpoexTHBIE PA0OTHI

8 kiace

1.«Bona B opranusme 4eoBeKay.

2.«KHCIOTHI B IPUPOJIE U IOMAY.

3. «Conu B HEXXUBOU MPUPOJIEH.

9 kiacce

«MeTamibl B HAaIlIEeM OpraHUu3Me».

«B Mupe BKyCOB U 3a1aXx0B».

8 kinacc

1.BBenenue. (44.)

[Ipenmer xuMuu. MeTonbl TO3HAHWS B XUMHM: HAOJIOJEHUE, SKCIIEPUMEHT,
MojieupoBaHue. VMICTOYHUKM XUMHYECKOW HWH(OpMalnu, €€ MOoJydeHue, aHalu3 U
MIPEJICTABJIICHUE €0 Pe3ynbTaToB. [IOHATHE O XMMHYECKOM JJIeMEHTEe M (opmax ero
CYIIIECTBOBAHMS: CBOOOHBIX aTOMAaX, MPOCTHIX U CJIOKHBIX BEIIECTBAX.

[IpeBpamiennss BemiecTB. OTIMYME XUMHUYECKUX PEAKIMH OT (PU3MUECKHUX
sBiaeHU. Poib XuMuUM B KU3HU 4YejoBeka. Xemoduaus u xemodoOus. Kparkue
CBEJICHUS W3 WCTOPUU BO3HUKHOBEHUS W Pa3BUTHUS CIPABOYHOE MOCOOME I IO
Jy4YEeHUSI CBEJICHUN O XUMUYECKHUX BJIEMEHTaX. XUMHU. POJIb OTEUECTBEHHBIX YUYEHBIX B
CTaHOBJICHMHM XMMHYECKOW Hayku - padotel M. B. JlomonocoBa, A. M. byrneposa, /1.
N. MenneneeBa. Xumuyeckass CHUMBOJIMKA. 3HAKM XUMHUYECKUX OJIEMEHTOB W
MPOUCXOXKJCHUE MX Ha3zBaHUU. Xumudeckue Gopmyibl. MHIEKCH U KOIDPUIIUECHTHI.
OTHOcHTENbHBIE aTOMHAs U MOJIEKYJIsIpHasi Macchl. [IpoBeieHne pacdyeToB MaccOBOU
JIOJIU XUMUYECKOTO 2JIEMEHTa B BEILIECTBE Ha OCHOBE ero ¢opmyibl. Ilepuoandeckas
cuctema xumuueckux snemeHnToB JI. M. MenpeneeBa, ee CTpyKTypa: Majibie U OOJIbIINe
MEepUObl, TPYIIBI U MOArpymnbl. [lepuonnueckas cucrema Kak CIpaBOYHOE MOCOOUE
JUTSL IOJTYYEHUSI CBEJICHUN O XUMUYECKUX DJIEMEHTAaX.

HHemoncmpayuu. Monenu (mapoctepkueBbie 1 CTroapra-bpurneba) pazaudaHbIx
MPOCTBIX M CIIOXKHBIX BemecTB. Koekius CTEeKISHHOM XWMHUYECKOM IOCY/IBL.
Konnekuus MatepualioB U U31€IM1

M3 HHUX Ha OCHOBE allOMUHMA. B3aumMmonaenctBue Mpamopa C KHUCIOTOM H
MMOMYTHEHHE U3BECTKOBOW BO/IBI.
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Jlabopamopnvie onvimel. CpaBHEHHE CBOWCTB  TBEPABIX KPUCTAJUIMYECKUX
BEILIECTB U PacTBOPOB. CpaBHEHHUE CKOPOCTH UCIIAPEHUS BOJBI, OACKOJIOHA U ATUIIOBOTO
criipTa ¢ GUIbTPOBAIILHON Oymaru.

Tema 1. ATOMBI XUMH4Y€CKHX 3JIeMeHTOB (94.)

AToMBI Kak QopMa CyIIECTBOBAHUS XMMHUYECKUX 3JeMEHTOB. (CHOBHBIC
CBEJICHUS O CTPOEHUHU aTOMOB. Jl0Ka3aTeabCTBA CIOKHOCTU CTPOCHHS aTOMOB. OTBITHI
Pezepdopna. [Inanerapuas Mmozaenb ctpoeHus atomMa. CocTaB aTOMHBIX Si7IEp: TPOTOHBI,
HEUTpoHBI. OTHOCUTENBHAsE aTOMHasg wacca. B3anuMOCBs3b TOHATHN «IIPOTOHY,
«HEUTPOH», «OTHOCUTEIIbHAS aTOMHasi macca». V3MeHeHue 4uciia MPOTOHOB B SIAPE
aToMma - 00pa30BaHUE HOBBIX XMMUYECKUX 3JIEMEHTOB. MI3MeHeHue unciia HEUTPOHOB B
anape aroma - oOpasoBaHue u30TOMOB. COBPEMEHHOE OIpPEACIICHUE TOHSATHUS
«XUMHUYECKHUM 31eMeHT». M30Tonbl Kak pa3sHOBUIHOCTH aTOMOB OJHOTO XUMHUYECKOTO
aneMeHTa. OJEeKTpOHbl. CTpOEHUE JIIEKTPOHHBIX YpPOBHEW aTOMOB XHUMHUYECKHX
AJIEMEHTOB MalbIX MepuoAoB. IIoHsATHE O 3aBEpPIICHHOM 3JIEKTPOHHOM YPOBHE.
[lepuonuueckas cucrtemMa xumuuyeckux sieMeHTtoB [[. M. MenpeneeBa u cTpoeHue
aTOMOB: (DU3UYECKUN CMBICT MOPSIIKOBOTO HOMEpPA AJIEMEHTa, HOMEpa IPYIIbI, HOMepa
nepuoaa. M3MmeHeHue yucia 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aroMma
XUMHUYECKOTO 3JIeMEHTa - 00pa3oBaHHME MOJOXKUTEIbHBIX M OTPUIATEIBHBIX HOHOB.
HNonpl, oOpa3zoBaHHbIE aTOMaMH METAUIOB U HEMETAIOB. [IpuYMHBI W3MEHEHUS
METaJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB B Iepuojaax u rpymmnax. OOpaszoBaHue
OuHapHbiX coenuHeHui. [lonarne o0 noOHHOU CBsi3U. Cxembl OOpa3OBaHUSI MOHHOMU
cBsi3u. B3anmoneiicTBrEe aTOMOB 3JIEMEHTOB-HEMETAIIJIOB MEXKy coO0i - 00pa3oBaHue
JIBYXaTOMHBIX MOJIEKYJ MNPOCThIX BemlecTB. KoBajeHTHas HeMoJisipHas XUMHUYECKas
CBSI3b. DJIEKTPOHHBIC U CTPYKTYpHbIE (hopmyJibl. BzaumMoselicTBre aTOMOB HEMETAIJIOB
MEXIy  cobot —  oOpa3oBaHuMe  OWHApPHBIX  COCAMHEHUNW  HEMETAJIOB.
DnekTpooTpuniareabHocTh. KoBaneHTHas nmosispHasi cBs3b. [IoHATHE O BaJICHTHOCTH KaK
CBOMCTBE aTOMOB OOpa30BBIBaTh KOBAJICHTHBIE XUMHUYecKkue CBsi3u. (CocTaBieHue
dbopMyn OWHApPHBIX COEIWHEHUNM MO BaJIGHTHOCTH. HaxosklIeHue BaJeHTHOCTH TIO
dhopmyIie OMHApHOTO coeauHeHUs. B3auMoaeiicTBie aTOMOB METAIIJIOB MEXy COOOM -
oOpa3oBaHME METAUIMYECKUX KpUCTAWIOB. [loHATHE O METaUIMYeCKOW CBS3H.
Obobwenue u cucmemamusayus 3HAHUN N0 meme «Amombl XUMUYECKUX INEMEHINOBY.
Koumponvnas paboma 1. no meme « Amomul Xumuseckux 271eMeHmos»

Llemoncmpayuu. Mopaenn aToOMOB XHMHYECKHUX 3JeMeHTOB. [lepuogmyeckas
cucteMa xumuueckux 3iaemeHToB J[. . MenzaeneeBa pa3nnyHbix Gopm.

Jlabopamophvie onvimovl. MoenupoBaHUe MPUHIKNA JEUCTBUS CKAHUPYIOIIETO
MHUKpOcKona. M3rotoBiaeHrne Mojeaeii MOJIEKYJl OWMHAPHBIX XUMHYECKUX COCAUHEHUM.
N3rorosnenne Mo1eu, WITTFOCTPUPYIOLIEN CBOMCTBA METAUIMYECKON CBA3U.

Tema 2.Ilpoctbie BemecTBa(6 4.)

[Tonoxxenne merayioB U HEMETAIUIOB B lleproamueckor cucreme. Baxknenmme
MPOCTHIE BEIIECCTBA-METAIIIBL: KEJI€30, ATIOMUHUM, KAJIbIUN, MAarHUM, HATPUM, KAUTUH.
O6mme (usmvecKkne CBOMCTBA METAJIIOB. BaskHelne mpocThie BEIeCTBa-HEMETaJThI,
oOpa3oBaHHBIE aTOMaMH KHCJIOpPOJA, BOJOpOJaa, a3ora, cepbl, docdopa, yrieposa.
Monekynabl OpOCThIX BEHIECTB-HEMETAJUIOB: BOJAOPOJA, KUCIOPOJia, a30Ta, rajJOreHOB.
OTtHocuTenbHast MoJieKyisipHas Macca. CocOOHOCTh aTOMOB XMMHYECKUX JIEMEHTOB K

00pa30BaHUIO
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HECKOJBKHUX TPOCTHIX BEIIECTB — aJUIOTPOINHs. AJUIOTPOIMHBIE MOAU(PUKAIIAN
kuciopona, gpocdopa, ogoBa. Merammueckue U HEMETANIMYECKHE CBOWCTBA MPOCTHIX
BelecTB. OTHOCUTEIBHOCTD 3TOTO MOHSATHS.

Yucno Asoranpo. KonmyectBo BemiectBa. Mosb. MonsipHas macca. MossipHbIT
00beM ra3oo00pa3HbIX BellecTB. KpaTHbie eIMHUIIBI U3MEPEHUST KOJMYECTBA BEIIECTBA
— MWUINMOJIb U KHWJIOMOJb, MUUIMMOJIAIPHAS W KWIOMOJISIpHAs MacChl BEILIECTBA,
MUUIUMOJISIPHBIA U KUJIOMOJISIPHBIM 00BEMBI Ta3000pa3HBIX BeEHIECTB. PacyeTsl c
HCMOJIb30BAaHUEM MOHSATHN «KOJIMYECTBO BELIECTBA», «MOJISIPHASA MAacCa», «MOJSPHBIN
00BEM Ta30By», «4ucio ABoraapo». QbodweHue u cucmemamu3ayus 3HAHUL NO meme
«lIpocmuie gewecmeaay.

Hemoncmpayuu. Tlonydenune ozoHa. OOpasibl 0€10ro U Ceporo 0JioBa, OEIOro
kpacHoro (ocdopa. HexkoTopbie MeTamuibl U HEMETaUIbl KOJWYECTBOM BemecTna |
MOJTb. MOMsIpHBIN 00BEM Ta3000pa3HBIX BEIIECTR.

Jlabopamophnvie  onvimsi.  O3HaKOMJIGHME C  KOJUICKIIMEW  METaJIOB.
O3HaKOMJIEHHE C KOJUIEKIIUEW HEMETAJUIOB.

Tema 3.CoennHeHHs XUMHYECKHUX JIeMeHTOB(14 4.)

Crenenp oxucieHusi. CpaBHEHUE CTENEHU OKUCICHHS W BaJICHTHOCTH.
Omnpenenenre CTENEHN OKUCIECHUS AJIEMEHTOB B OMHApHBIX coeAnHeHus1X. CocTaBieHNe
(dbopmyn OMHAPHBIX COEMHEHUN, OOIMI c0co0 WX Ha3BaHUN. bUHAapHBIE COeAMHEHUS
METaJUIOB M HEMETAJUIOB: OKCUJBI, XJOpunibl, cyibdumbl u mp. CocTaBieHHE HUX
dbopmyn. buHapHble COEIUHEHUSI HEMETAJJIOB: OKCHJbI, JIETy4YHh€ BOJIOPOJIHbBIC
COEIMHEHUS, UX COCTAaB W Ha3BaHus. lIpencraBurenn OKCUIIOB: BOAA, YTIICKUCIBIA ras,
HEramieHass  HW3BeCTb. lIpencraBurenu  JIETyduX  BOJOPOAHBIX  COCAWMHEHMI:
xjaopoBoaopon M ammuak OCHOBaHMS, WUX COCTaB M Has3BaHusA. PacTBOpUMOCTH
OCHOBaHUU B Boje. [IpencraBurenu menouen: THAPOKCUIBI HATPUS, KIS U KaJbLIHS.
[Tonsatrie 00 WHAMKATOpAaX W KAYECTBEHHBIX peakiusx. KHCIOTh, MX COCTaB U
Ha3zBanus. Knaccudukanus kucnot. [lpencraBurenu KUCIOT: CepHast, COsTHAs, a30THAs.
[Tonsitue o mkane kucnotHoctH (mkane pH). U3menenue okpacku uHaukatopoB. Conu
KaK IMPOU3BOJHBIC KUCIIOT U OCHOBaHMM. VX cocTaB u Ha3BaHuA. PacTBOpUMOCTH cosei
B Boje. llpencraBurenu coseii: xjopuja Hatpusa, kKapOoHatr u Qocdar Kambius.
AMOpdHBIE M KPUCTATMYECKUE BeEIIeCTBA. MEXMOJEKYISIPHbIE B3aUMOJICHCTBHUS.
Tumel KpUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTB BEIIECTB OT THUIIOB
KPUCTAJUIMYECKUX pelIeToK. YnucThle BelecTBa U cMecu. [IpuMepsl :KUAKUX, TBEPbIX U
razoo0pasnbix cmeceid. CBOMCTBA YHCTHIX BelecTB U cMmeceil. MIx coctaB. MaccoBas u
oO0beMHas J0JIM KOMIIOHEHTa cMecu. PacueTsl, CBA3aHHbIE C HCIOJIb30BAHUEM TOHSTHUS
«IOTISD.

Obobwenue u cucmemamusayus 3Hanuti no meme «CoeoOuHeHus XUMUYECKUX
anemenmosy. 3awuma npoekmos. Koumponvnas paboma 2. no meme «CoeouHeHus
XUMUYECKUX DTIeMEHMOB.

Jlemoncmpayuu. OOpa3npl OKCHUIOB, KHCIOT, OCHOBaHMH W colyied. Mojenu
KPUCTAJUIMYECKUX PEIIETOK XJOpuAa HaTpus, anMmasza, okcujaa yriepoma (IV).
KucnotHo-1enounble MHAUKATOPbl U W3MEHEHHE HUX OKPAacKH B Pa3IMUHBIX Cpeaax.
YHUBEpCAIbHBIA UHAUKATOP U U3MEHEHHUE €T0 OKPAacKu B pa3iauyHbIX cpenax. [lkana
pH.
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Jlabopamophvie onvimoel. O3HAKOMIICHHE C KOJUIEKIIMEN okcUu10B. O3HAKOMJIEHUE
CO CBOWCTBAaMH AaMMHAKa, BBIJAHHOTO B ammyne. KadecTBeHHas peakuus Ha
yraekucaelii  ra3. Omnpenenenne pH pacTBOpOB  KHCIOTHI, WIENOYA M BOJBL
Onpenenenue pH MMMOHHOTO U A0JOYHOTO COKOB Ha cpe3e II0/10B. O3HAKOMIIEHHE C
KoJuleKIue coiied. O3HAaKOMIIEHME C KOJUIEKIHMEW BEHIECTB C pPa3HbIMH THIAMU
KPUCTAINIMYECKOW PEIIETKH M M3TOTOBJIEHUE MOJENEH KPHUCTALIMYECKUX PEIIETOK.
O3zHakomiieHHE ¢ 00pa3IloM FOPHOM OPOJIBI.

Tema 4. U3meHenus, mpoucxoasiue ¢ Bemecreamu (12 4.)

[loHsiTHE SABIEHUM KaK W3MEHEHUW, MPOUCXOIAIINX C BEIIECTBOM. fBeHHS,
CBSI3aHHBIC C U3MEHEHHEM KPHUCTAJUIMYECKOTO CTPOCHUS BENIECTBA IIPU MOCTOSIHHOM €TO
cocTtaBe, - (u3nueckue sBICHUA. (DU3NYECKHUE SBICHUS B XUMHH: JUCTHIUISIIHS,
KpUCTAJUTM3aIis, BBIMAPUBAHUE W  BO3TOHKA  BEMIECTB, (WIBTPOBAHHUE U
neHTpudyrupoBanue. SIBICHUS, CBS3aHHBIE C W3MEHEHHMEM COCTaBa BEIIECTBa, —
XUMHYeCcKue peakuuu. [Ipu3Haku W yCIOBUS MPOTEKAHUS XHUMHYECKUX PEaKIUil.
Boinenenne TernoTtel M cBeTa — peakuuu ropeHus. [lonstue 00 3Kk30 - U
SHIOTEPMUYECKNX PEAKUUSIX. 3aKOH COXPAHEHUSI MacChl BEIIECTB. XHUMHYECKHE
ypaBHeHUs. 3HaueHHe WUHACKCOB H KodhdummentoB. CocTaBieHUE ypaBHEHUI
XUMUYECKUX PEAKIIHMN.

Pacuersl MO XHMMHYECKMM ypaBHEHHsM. PemieHue 3agad Ha HaXO0XKICHUE
KOJIMYECTBA, MacChl UJIM 00BEMa MPOJIYKTa PEAKIIUU 110 KOJIUYECTBY, MACCE WU O0BEMY
HMCXOJHOTO BenlecTBa. PacyeTsl ¢ MCMOMBb30BAHUEM MOHATHS «JI0JIsDY, KOT/Ia UCXOTHOE
BEIIECTBO JAaHO B BHJE pacTBOpa C 3aJaHHOM MAacCOBOW JOJIEW PacCTBOPEHHOTO
BEIIECTBA WUJIU COACPKUT ONPEICIICHHYIO I0JI0 TPUMECEH.

Peakunn pasnoxenusa. IlpencraBiieHHe O CKOPOCTHM XWMHYECKUX PEAKIIHM.
Karanuzaropsr. DOEepMEHTHI. Peakiun  coenuHeHus. Karanutnueckne  u
HEKaTaTUTUYECKUE peakiuu, oOpaTuMble W HeoOpaTUMble peakiuu. Peakuun
3amenieHus. Psij akTHBHOCTM METAaJUIOB, €r0 HMCIOJIb30BAHHME JI MPOTHO3UPOBAHUS
BO3MOXHOCTH MPOTEKaHUS PEAKIUN MEXIy MeTallaMd M KHUCJIOTaMH, pPEaKlHid
BBITECHEHUSI OJJHUX METAJUIOB M3 PACTBOPOB MX COJIEH IPYTMMHU MeTajulaMH. Peakiuu
oOMeHa. Peakniuu HeWTpanu3anuu. Y cIIOBUS MPOTEKAHUS PEaKIMii 0OMEeHa B pacTBOpax
J10 KOHIIA.

Tunel XUMUYECKUX PEAKLIMN HAa IPUMEpPE CBOMCTB BOABI. Peakuus pasznoxeHus
— DJJIEKTPOJn3 BOAbl. Peakiuu coeauHEHUs — B3aMMOJECUCTBUE BOABI C OKCHUIAAMHU
METAJUIOB U HEMETAJUIOB. Y CJIOBUE B3aMMOJICUCTBUSI OKCHJIOB METAIJIOB U HEMETAIIOB
¢ Bogou. [lonsatne «rumpokcuael». Peakiuy 3amenieHusi - B3aUMOJICWCTBHE BOJABI C
MetayiaMu. Peakiinm oOMeHa - TUIpOJin3 BEIEeCTB.

Obobwenue u cucmemamuzayust 3HAHUL o meme « Mamenenus, npoucxoosuue ¢
geujecmeamuy.

Konmponvnasa paboma 3. no meme « M3menenus, npoucxoosawue ¢ 8eujecmeamuy

HHemoncmpayuu. Tlpumepsl Qu3nyecKkux SBICHUMN: a) IJaBieHue napaduHa; 0)
BO3TOHKA HMOJa WM OCH30MHOW KHCIOTHI; B) PACTBOPEHHE OKPAIICHHBIX COJICH; T)
mubdy3ust AYIMUCTBIX BEMIECTB C TOPSIIEH JAMIOYKM HakanuBaHus. [Ipumepsl
XUMUYECKUX SIBJICHHWI: a) ropeHue Mmaruusi, ¢ocdopa; 0) B3aUMOICHCTBUE COJISTHON
KHUCJIOTBI C MPaMOPOM HJIM MEJIOM; B) moJiyueHue rugpokcuaa meau (I1);
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I) pacTBOPEHHUE IMOJIYYEHHOTO0 THAPOKCHAA B KHUCJIOTAaX; /) B3aUMOJICUCTBUE
okcuaa meau (II) ¢ cepHoil KuCIOTON NpU HArpeBaHUU; €) Pa3I0KEHUE NepMaHraHaTa
Kalius; ) paslioKeHHe TEepPOKCHUIAa BOJAOPOJA C IMOMOIIbIO JAMOKCHAA MapraHia H
KaTanasbl KapTodens WId MOPKOBU; 3) B3aUMOJCHCTBHE pa30aBIEHHBIX KHCIOT C
MeTalljlaMu

Jlabopamophvie onvimei. OKHUCIEHHE MEU B MJIAMEHHU CIIUPTOBKU WJIM TOPEIKU.
3amenienue Menu B pactBope xjopuaa meau (II) sxenezom.

Tema S.IIpaktuxkym «lIpocreiime onepauuu ¢ BemecrsoM (3 4.)

Ilpakmuuecxas paboma. llpaBuna TexHUKH O€30MACHOCTH TIpH paboTe B
XUMuU4YeckoM KabuHete. [Ipuempl oOparieHus ¢ J1abopaTOpHBIM O0OPYIOBAaHUEM U
HarpeBaTeIbHBIMU TTPUOOpPaMHU.

llpaxmuuecxas paboma. 1Ipu3HaKu XUMUYECKUX PEAKIIAM.

Ilpakxmuueckass paboma. IlpuroToBiieHHE pacTBOpa caxapa U ONpeAcIICHUE
MacCOBOM JIOJIA €TO B PACTBOPE.

Tema 6.PacTBopenne. PactBopbl. CBOHCTBA PpacTBOPOB 3JIEKTPOJHTOB
(18u.+14.)

[lonsitTue 00  DIEKTPONMTHUYECKOW  JUCCONMAIMU.  ODJEKTPOJHUTBI |
HEAJIEKTPOJIUTh. MEXaHU3M [IHCCOLUMAIMN JJIEKTPOJIUTOB C PA3IMYHBIM XapaKTepoOM
cBs3u. CTeneHpb AEKTPOIUTHIECKON aucconuanui. CuibHbIe U C1a0ble 3JIEKTPOJIUTHI.
OCHOBHBIE MOJIOKEHUS TEOPUHU IIEKTPOIUTUYECKON aucconanvu. IOHHbIE ypaBHEHUS
peakiuii. Peakiiuu oOMeHa, uaymue 10 koHna. Kinaccudukaius HOHOB U UX CBOMCTBA.
Kucnotsl, ux knaccudukanus. Jluccoumaiusi KUCJIOT U UX CBOMCTBAa B CBETE TEOPUU
AJIEKTPOJIUTUYECKON Auccouranuu. MOJIEKyISIpHbIE U HUOHHBIE YpPaBHEHUS PEaKIUU.
B3anmonencTBue KHCIOT € MeTaulaMU. OJJIEKTPOXUMUYECKUH pAN  HaNpPSKEHAU
MeTauioB. B3auMo1eiicTBHE KUCIIOT C OKCHUAAMU METAJUIOB. B3aMo1eiCTBHE KUCTIOT C
OCHOBAaHMSMHU - PEAKUUS HEUTpalIu3auuv. B3anMOIEeWCTBUE KHCIOT C COJSIMHU.
Ucnionp3oBanre TabIUIbl PACTBOPUMOCTH JIJISI XapPaKTEPUCTUKHA XUMHUYECKUX CBOMCTB
kucioT. OcHoBaHMs, WX Kiaccudukamus. {uccormaius OCHOBaHM U MX CBOMCTBA B
CBETE€ TEOPHUM DIICKTPOJUTUYECKOW JHUCCOUMAlnU. B3anmMOAelrCcTBUE OCHOBAHHUM C
consamu. Vcnonb3oBaHue TaOGIMIBI pACTBOPUMOCTH I XaPAKTEPUCTUKH XUMUYECKUX
CBOMCTB OCHOBaHMI. B3ammopeicTBue mienoder ¢ okcupaMu HemeramioB. Cojm, ux
JUCCOLIMALAS M CBOMCTBA B CBETE€ TEOPUM IJIEKTPOJUTUUYECKOW JIHCCOLMALINU.
B3anmoneiicTBre colieil ¢ MeTamuiaMu, 0OCOOCHHOCTH 3THX peakiuil. B3anmmoneicTBre
cosnet ¢ comsamu. HMcmnosb3oBaHue TaOIMIBI PACTBOPUMOCTU ISl XapaKTEPUCTUKU
XUMHUYECKUX CBOMCTB cojiei. O0o01IeHne cBeIeHu 00 OKCUaax, UX KiacCu(pUKaIu U
CBOMCTBax. | eHEeTHUYECKHE PAAbl METAJIa U HEMETaljla. | eHeTu4YecKasi CBA3b MEXIY
KJIacCaMH HEOpPraHWYeCKUX BelecTB. QOobwenHue u cucmemamu3ayus 3HAHUL HO
meme«  Pacmeopenue. Pacmeopvi. Ceoucmea  pacmeopos8  31eKmpoumosy.
Koumponvnasa paboma 4. no meme «Pacmeopenue. Pacmeopul. Ceoticmea pacmeopos
NEKMPOSIUMOB»

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  OnpeneneHue  cTeneHen
OKHCJICHUSI IS JJIEMEHTOB, OOpa3ylIIMX BEIIECTBA pa3HbIX KIAaccoB. Peakmuu
MOHHOTO OOMEHa U OKHUCIMTEIBHO-BOCCTAHOBUTEIbHBIE peakiuu. OKucIuTenb u
BOCCTAHOBUTEIb, OKHUCJIEHHWE ©  BoccTaHoBieHHEe. (CoCTaBlI€HUE  ypaBHEHUM

OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOAOM  JJICKTPOHHOI'O OajaHca.
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CBoiicTBa MPOCTHIX BEIIECTB - METAUIOB M HEMETAUIOB, KUCIOT U COJEH B CBETE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN.

Obobwenue u cucmemamusayus 3Havui no meme  «OKucIUmMeNIbHO-
80CCMAHOBUMENbHBLE PEAKYUU ).

Llemoncmpayuu. VicnpiTaHNE BEWIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOIHOCTD.
3aBUCHUMOCTh 3JEKTPONPOBOJIHOCTH YKCYCHOM KHUCJIOTBI OT KOHUEHTpauuu. J[BuxeHue
OKpalIEHHBIX MOHOB B 3JIEKTPUUYECKOM MoJe B3anmoneicTBre UHKa ¢ CEpPO, COJITHON
kucioToi, xynopunoM wMeau (II). TI'openme wmaraums. BzaummopneicTBhe XJIOPHOW U
CEpPOBOJIOPOTHOM BOJBI.

JlabopamopHnvie onvimuvl. B3auMoAeiicTBUE pacTBOPOB XJIOpUAA HATpUS U
HuTpata cepedpa. [lomydeHue HepaCTBOPUMOTrO THAPOKCUIA U B3aUMOJIECHCTBUE €T0 C
KUCIIOTaMHU. B3anMoOIeNCTBUE KHUCIOT C OCHOBAHUSAMHU. B3anMMOAEHCTBHE KHCIOT C
OKCHJaMH METAJUIOB. B3auMo1elicTBHE KUCIIOT ¢ MeTauiaMi. B3auMoaencTBre KuciaoT
Cc coisiMH. B3aumonencTBHe IIENouYe C KUCIOTamMu. B3anmoaencTBue MLIeioyen ¢
oKcHZaMH HeMetaiuia. BzaumopenicTue mienouen ¢ coimsamu. IlonydyeHue u cBOMCTBA
HEPACTBOPUMBIX OCHOBaHWM. B3auMOIEHCTBHE OCHOBHBIX OKCHJIOB C KHUCIOTAMMU.
B3aumopenicTBre OCHOBHBIX OKCHJIOB C BOJIOM. B3auMO1eiCTBUE KUCIOTHBIX OKCUIOB C
mesoyaMu. B3anMonencTBue KUCIOTHBIX OKCUIOB C BOJOW. B3aumoneincTsue comieu ¢
KuciaoTaMu. B3auMmogenicTBrue cosnen ¢ meinoyamu. B3auMoaencTBrue cojen ¢ COJIAMMU.
B3aumopericTBre pacTBOPOB COJIEH C METAIJIAMU.

Tema 7.Ilpaktukym «CBoiicTBa paCTBOPOB JIEKTPOJIUTOB»(14.)

Ilpaxmuuecxas paboma. Pemenre SKCIEPUMEHTAIIBHBIX 33/1a4.

9 kJ1ace

BBenenue. O01masi XapakTepuCcTHKA XUMHYECKHUX 3JI€MEHTOB U XUMHUYECKHUX
peakuuii. Ilepuoanueckuii 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHUX
3jeMeHTOB /I. U. Menpeseena (11 u.)

XapakTepuCTHUKa JIEMEHTA MO €ro noJiokeHuto B [lepuoanueckoint cucreme /1. U.
MenpneneeBa. CBOWCTBA OKCHUJIOB, KHUCJIOT, OCHOBAaHUM M COJEH B CBETE TEOpPUU
AJIEKTPOJIMTUYECKON  JAUCCOLMALMA W OKHUCIICHUSA-BOCCTaHOBieHUsA [loHstHe o0
MEepPeXOAHBIX deMeHTaX. AMMOTEPHOCTh. [ eHeTHYECKU PsAJl EPEXOTHOTO dJIEMEHTA.
ITepuonnueckuit 3axkoH u llepmonuueckas cucrema xumuueckux sneMeHToB [l U.
MenpaeneeBa. XuMr4decKasi OpraHv3alus )KUBOM U HEKUBOW HPUPOJAbL. XMMUYECKUU
COCTaB $/Ipa, MaHTUM U 3€MHOU KOpbl. XMMHUUYECKHUE DJIEMEHTBHI B KIIETKAX >KUBBIX
OpraHu3MoB. Makpo- U MuUKpodiaeMeHThl. OO0001ieHue CBEACHUNH O XUMHYECKHUX
peakiusax. Kiaccudukanys XMuMHUYECKUX PEaKIMil 10 pa3IMuHbIM OCHOBAHUSIM:

— TI0 COCTaBY U YUCIIy PEarupyrommx U 00pa3yomnxcs BEIeCTB;

— 10 TEMI0BOMY 3P DEKTY;

— 10 HaMpPaBJICHUIO;

— T10 U3MEHEHMIO CTETICHEN OKHUCIICHUS 3JIEMEHTOB, 00pa3yIoIIUX pearupyromme
BEIIECTBA;

— 10 dase;

— 10 MCIIOJIb30BAHUIO KaTaau3aTopa.

[ToHsiTHE O CKOPOCTH XMMHYECKON peakuuu. DakTopshl, BIHSIOIME HA CKOPOCTh
XUMU4ecKkux peakiuii. Katanuzatops! u katanu3. MTHruOUTOpHI. AHTHOKCHUAHTHI.
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Obodbuwenue u cucmemamuszayus 3HaHuii. no meme Beedenue QOowas
Xapakxmepucmuka XumMuyeckux d31eMeHmo8 u Xumuueckux peaxyui. llepuoouyeckutl
3axon u llepuoouueckas cucmema xumudeckux snemenmos. /. U. Menoeneesa.

Koumponvnaa paboma 1. no meme «Bsedenue. Obwas xapakxmepucmuxa
XUMUYECKUX JlleMeHmo8 U xumudeckux peakyui. Illepuoouueckuti 3aKOH U
llepuoouueckas cucmema xumudecxkux snemenmos /]. M. Menoeneesa.

Jlemoncmpayuu. Pazmuunsie popmbl Tabmun [lepuoanyeckoit cuctembl. Mojenu
aToMoB 31eMeHTOB [—III meprogoB. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW PEAKLUUA OT
MPUPOJIbl PEATUPYIOUIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
KOHIICHTPAIlUX PEarupyroinx BEeIIeCTB. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKON peaKuu
OT TIUIONIAAU CONPUKOCHOBEHHSI PEATUPYIONIMX BEIIECTB («KUISIIUNA  CIION»).
3aBUCUMOCTh CKOPOCTHM XUMHUUYECKOM peakiuu OT TeMIepaTypbl pearupyromnmx
BelIeCTB. ['OMOTeHHBIM W TeTEpOreHHBIM KaTanu3bl. MOEpMEHTATUBHBIM KATAJIN3.
Nurubuposanue.

Jlabopamophvie onvimul. [lonyueHue TUAPOKCHAA ITMHKA W UCCIIEJIOBAHHUE €T0
CBOMCTB. MojenupoBaHnue TOCTPOCHHUS TEPUOJAMYECKON TaOIuIbl. 3amerieHue
&KeJne3oM Menu B pactBope cyibdara menu (II). 3aBUCHMOCTH CKOPOCTH XUMUYECKON
peakuuu OT MPUPOJABI PEATHPYIOIIUMX BELIECTB HA MpPUMEpPE B3aUMOICHUCTBUS
PA3JIMYHBIX KHUCIOT C PA3IMYHBIMH META/IAMHU. 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOU
peaKuMM OT KOHILEHTPALlMM PEarupyrollux BELIECTB Ha IIPUMEPE B3aWMOJCHCTBUS
OMHKA C COJITHOM KHCJIOTOW PA3IMYHOM KOHUEHTPAMU. 3aBUCUMOCTh CKOPOCTH
XMMHUYECKOW peakluyd OT IUIOMIaAM CONPUKOCHOBEHUS PEAarupyroliux BEIIECTB.
MoenupoBaHue «KUMSAMIETO CIOsD. 3aBUCUMOCTh CKOPOCTA XMMUYECKOW PEAKIIMU OT
TEMIIepaTyphbl pearupyolInx BEIIeCTB Ha IpuMepe B3aumoaencTBus okeuaa meau (1) ¢
pacTBOPOM CEPHOM KHCJOTHI MPU PA3IMYHBIX TeMIleparypax. Pa3noxkeHue nepokcuaa
BOJIOpOJIa C MOMOIIBI0 JUOKCHJA MapraHiia v katanasbl. OOHapyXKeHUE KaTajia3bl B
HEKOTOPBIX MUIIEBBIX MPOAyKTaX. HrnOupoBaHue B3auMOICUCTBUS COSTHOM KHUCTIOTHI
¢ muHKOM ypotpornuHoM. KoHTponbHas pabora mo Teme «BBegenume. OOmas
XapaKTEPUCTUKA XUMHUUYECKHX JJIEMEHTOB U XMMHUUYECKHUX peakiuiu. llepmonmueckuii
3akoH U [lepuonnyeckas cucrema XuMru4eckux 3iemeHToB . 1. MenaeneeBay.

Tema 1.Metanibi (144.+34.)

Bex wmennbiif, OpOH30BBIN, >KeNe3HBIA. MeTamibl B HCTOPUM UETOBEYECTBA.
[Tonoxenne meraiuioB B [lepuonnueckon cucreme . . MenaeneeBa. Meramnuueckas
KpUCTaJUTMUeCcKasi pelieTka 1 MeTaulnueckas XuMudeckasi cBsi3b. OOimue dpusndyeckue
CBOMCTBA METAJIOB. XMMHYECKUE CBOMCTBA METAJLUIOB KAK BOCCTAHOBUTENIEH, a TAKIKE B
CBETE MX IOJOXEHUS B AJIECKTPOXUMUUECKOM Py HANpshKeHUN MetaiuioB. Kopposus
METAJJIOB M CcrocoObl 00pbObl ¢ Hel. CriaBbl, MX CBOMCTBa W 3HaueHue. OOmas
XapaKTepUCTHKA IIEJIOYHBIX MeTaioB. Metamnsl B mpupojge. OOmue crnocodbl ux
nonydeHus. Ctpoenure aTroMoB. [l{eouHbIle MeTasuIbl - IPOCThIEC BelllecTBA. BaxkHelue
COCMHEHUS WIEJIOYHBIX METAJJIOB - OKCHUJbI, TUAPOKCUABI U COJU (XJIOPUIBI,
KapOOHATHI, CyIb(aThl, HATPATHI), UX CBONCTBA U MPUMECHEHHE B HAPOJHOM XO3SIICTBE.
Kanuiiapie ynmoOpenus. OOmias XapakTepUCTUKa 3JIEMEHTOB TIaBHOW moarpynmsl 11
rpynmnbsl. CtpoeHue atoMmoB. lllenoyHo3eMenbHbIE METANIbI — MPOCTHIE BEIIECTBA.
Baxueimme coenMHEHHs MIEIOYHO3EMENBbHBIX METAIIOB — OKCHUJIBI, THIPOKCUIBI U
comd (XJOpUAbI, KapOOHAThl, HUTpaThl, CynbdaThl, ¢ocdaTel), HUX CBOWCTBA H

23



MpUMEHEHNEe B HApOAHOM Xo3siicTBe. Amomuuuii. CTpoeHme atoma, (pusmyeckue u
XUMHYECKUE CBOMCTBAa mpocToro BemecrBa. COeNMHEHUS AIIOMUHHUS — OKCHI H
TUAPOKCUTT, UX aM(oTepHbI xapakTtep. Baxuelmme conu amtoMmunus. [Ipumenenue
anmoMuHug u ero coequHenuit. Xenezo. Ctpoenue aroma, GU3NUECKUE U XUMUUYECKHE
CBOMCTBa mpocToro BemiecTBa. ['eHetnueckue panbl Fe2+ u Fe3+. Baxueimmue conm
xKesesza. 3HaUeHUE JKelle3a U €ro COEAVMHEHUN ISl IPUPOJbl U HApOJHOTO XO3SICTBA.
VYpok-yrpakHEeHHE C HCIOIb30BAHUEM CaMOCTOSITEIbBHOM paOOThl MO BBITOJIHEHUIO
IIPOBEPOYHBIX TECTOB, 3aJAHUM U YIPAKHEHUU.

Obobwenue 3nanuii no meme «Memannory. Konmponvnasa paboma 2. no meme
«Memannory.

HHemoncmpayuu. OOpasmpl IMETOYHBIX € IIEIOYHO3EMEIBHBIX METAJIJIOB.
OOpa3mel  crIaBOB.  BzammopelicTBue HATpusi, JUTHS W KajJblldsid C  BOJOM.
B3aumopelicTBue HaTpus M MarHvsi ¢ KUCIOPOJAOM. B3anmmonencTBue METauioB C
HeMetauiamu. [lomyuenue ruapokcuio xenesa (I1) u (I11). KauectBenHbie peakiuu Ha
nonsl Fe2+ u Fe3+.

JlabopamopHvie onvimel. B3auMoneldcTBUE PAcTBOPOB KHUCIOT M COJied C
MetaimiaMu. O3HakoMJieHHE ¢ pyAamMu kene3a. OKpalluBaHUE IUIAMEHH COJISIMU
LIEJIOYHBIX METAJUIOB. B3ammonencrBue Kanpluus ¢ BoAoW. llomydeHue ruppokcuaa
KaJdblUMsI W MCCIEOOBAHME €ro CBOMCTB. I[lonydyeHue TUAPOKCHIA aIIOMUHUS U
HCCIIEIOBAHKE €r0 CBOMCTB. B3anmoaencTBue xeies3a ¢ COJISIHOM KUCaoTou. [lonyuenue
ruapokcunoB xenesa (II) u (III) u uccnenoBanue ux cBONCTB.

Tema 2. [IpakTukym 1 «CBoiicTBa MeTa/UIOB B HX coequHeHUiD» (14.)

Ilpakmuueckass ~ paboma.  PelieHHe  SKCIEPUMEHTAIBHBIX  3ajlad  Ha
pacno3HaBaHUE U MTOJTYUYEHUE COCTMHEHNU METAIIJIOB.

Tema 3. Hemerasabl (244.)

OO6mias xapakTepuCTHKa HEMETAJJIOB: MojiokeHue B Ilepuoamyeckoi cucreme,
OCOOEHHOCTH CTPOEHHUSI aTOMOB, JJeKTpooTpuiarenbHocTs (D0) Kak Mepa
«"HeMeTammmyHocThy, psag 0. Kpucramindyeckoe CTpOCHUE HEMETAIIIOB — IMPOCTHIX
BellecTB. AJuiorpornus. Du3nueckue CBOIICTBA HeMETauioB. (OTHOCHUTENIBHOCTD
MOHATHM «METaUD» — «HeMeTaw». Bomopoa. Bopa. Ilonoxenuwe Bomopona B
ITepunoanyeckoii cucreme xumudeckux sneMeHToB /. . MenneneeBa. CTpoeHue aTroma
U MOJIEKyJbl. DU3MYECKHEe U XUMHUYECKHME CBOMCTBA BOJIOPOAA, €ro IMOJYYECHUE U
npuMmenenue. Boma. CrpoeHne Monekynbl. BoaoponHass XuMuuecKkas CBS3b.
duznyueckre CBOMCTBA BOAbL. AHOMAlUMU CBOWCTB BOJbl. ['uapopuibHble U
rupodoOHbIe BellecTBa. XUMUUECKHUE CBOMCTBA BOJbI. KpyroBopoT BO/ABI B MPUPOJIE.
Bonmoounctka. Ansparuss  Boabl.  beiToBeie  QuuibTpbl.  MuHepasibHbIE  BOJIBI.
JluctunnupoBaHHas Boja, €€ TMoJydyeHue W mnpuMeHeHue. OOImas XapaKTepUCTHUKa
ragoreHoB. CtpoeHue aroMmoB. [IpocTeie BellecTBA MW OCHOBHBIE COEAUHEHUS
rajoreHoB, ux cBoicTBa. Kparkue cBejeHus o xJjiope, Opome, (Tope U HOJIE.
[IpuMeHeHue rajoreHoB M MX COEQUHEHH B HapoaHoM Xxo3zsiicTBe. Cepa. CtpoeHue
aToMa, aJZIOTPOIIHsI, CBOMCTBA M MPUMEHEHHE pomoOndeckoit cepbl. Oxcunl cepol (IV) u
(VI), ux mnosydyeHue, cBoilcTBa M mpuMeHeHue. CepHasi KUCIOTa U €€ COJIM, HX
MIPUMEHEHUE B HAPOJHOM X03sicTBE. [Ipon3BoicTBO cepHOl KUCIOThL. A30T. CTpoeHue
aToMa M MOJIEKYJbl, CBOMCTBA MPOCTOr0 BelleCcTBa. AMMHAK, CTPOCHHE, CBOMCTBA,

IMOJIYYCHUC U IIPUMCHCHUC. Comn AMMOHUA, UX CBOMCTBA U IMPUMCHCHHC. OKCI/II[I)I a3oTa
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(1) m (IV). A3oTHas K®CIIOTa, €€ CBOWCTBA W NpHMeHeHue. HutpaThl M HHUTPUTHI,
npobsiemMa uX CoJAep>KaHus B CEITbCKOX03MCTBEHHON MPOAYKIIMUA. A30THBIE YAOOPEHHUS.
@ocghop. CtpoeHue aToma, auIOTPOIHs, CBOWCTBa Oenoro u KpacHoro ¢ocdopa, ux
npumeHeHue. OcHoBHBIE coenuHenus: okcua ¢pocdopa (V) u oprodochopHas kuciora,
docdatel. Docdopubie ynoOpenus. Yerepod. CTpoeHue aToma, auIoTpOIus, CBOMCTBA
moaudukanuii, npumenenue. Oxcunbl yriepoma (II) u (IV), ux cpoiictBa
npuMmeHeHue. KapOoHaThl: KaldbIUT, cOja, MOTAll, UX 3HAYECHHUE B MPUPOJE U KU3HU
yenoBeka. Kpemuunii. CTpoeHue aroma, KpUCTaUIMYECKU KPEMHUM, €ro CBOMCTBA U
npumeHenue. Oxcupa kpemHus (IV), ero mnpupogseie pazHOBUAHOCTH. CHIIMKATBHI.
3HaueHHE COEMHEHUI KPEMHHUS B )KMBOU M HEKUBOU mpupoje. [loHsTre 0 cuamkaTHon
NpOMBINUIEHHOCTU. (OOobwenue no meme «Hememannory. Ypok ynpadicuenue c¢
UCNONIL308AHUE CAMOCMOAMENbHOU padomvl NO GbLINOJIHEHUI0 NPOBEPOUHBIX MeCcmos,
3A0aHULL U YNPAHCHEHULL.

Konmponvnas 3. paboma no meme «Hememannvi»

Hemoncmpayuu. OO0pa3ipl TaIOTeHOB — MPOCTHIX BellecTB. B3auMopeiicTBue
TaJIOTEHOB C HaTpueM, allOMHHHEM. BbITecHeHue xJiopoM Opoma wiM Hoja u3
pacTBOPOB UX coJiel. B3anMmonencTere cepbl ¢ METaAJLIaMU, BOJOPOAOM U KHCIOPOJOM.
B3auMopeiicTBue KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI ¢ Menbto. OOyrinBaHue
KOHILICHTPUPOBAHHOW CEpHOM KHCIOTOW OpraHMYecKuX coenuHeHuil. Pa3zbaBieHue
CEpHOU KHUCJIOThL. B3auMonencTBre KOHUEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEIBIO.
[lormomenrie yriiemM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHOBIieHHE MeIU U3 €€
okcusa yraeM. OOpasibl TPUPOJIHBIX COSTUHEHHI XJopa, cepsl, docdopa, yriaepona,
kpeMmHust. OOpas3upl BaKHEWIIUX IS HApOJHOIO XO3scTBa Cyib(aToB, HUTPATOB,
kapOoHatoB, pocharoB. OOpa3Lbl cTeKkIa, KEPAMUKHU, IEMEHTA.

Jlabopamophvie onvimul. [lonydeHnue, coOupaHue M pacrno3HaBaHUE BOAOPOJA.
HccnegoBanne MOBEpXHOCTHOTO HATSDKEHUS BOAbL. PacTBOopeHue mepmaHraHaTa Kajuus
WM MEIHOro Kymopoca B Boje. ['mmpatamus oGe3BoxkeHHoro cyibdara memu (II).
N3rotoBnenne rturcoBoro ormneyaTka. O3HAKOMJIEHHE C KOJUICKIUEH OBITOBBIX
(GUIBTPOB U U3yYEHUE UHCTPYKIIMU JOMAIIHETO ObITOBOrO (miibTpa. O3HAKOMIICHHE C
COCTaBOM MHHEpaIbHOW BOAbL. KadecTBeHHass peakuusi Ha TaJOrE€HU]I-WOHBI.
[Tomyuenue, coOupaHue M pacrno3HaBaHUE Kuciopoja. ['opeHue cepbl Ha BO3AyXe U
kuciopoge. CBoiicTBa pa30aBiIeHHON CepHOUM KUCIOTHI. M3yueHue CBONCTB aMMHaKa.
PacniosnaBanue coneit ammonus. CBoiicTBa pa30aBJICHHOW a30THOM KHCJIOTHI.
B3anmoneiicTBre KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI ¢ Menblo. Pacrno3HaBaHue -
dbochatoB. ['openne yras B kuciopoje. [lomydenue, cobupaHue W pacrno3HaBaHUE
YIJIEKUCIIOro ra3a. IloiyyeHue yrojJibHOW KHCJIOThI M M3Yy4E€HUE €€ CBOWCTB. [lepexon
kapOoHata B rujpokapOoHaTr. Pasznoxenue ruapokapOoHata Hatpus. [lomyuenue
KPEMHEBOW KUCJIOThI U U3yUYEHUE €€ CBOICTB.

Tema 4. IlpakTukym 2 «CBoiicTBa coeiuHeHUI HeMeTALI0BY (3 4.)

Ilpakmuueckas paboma. PemieHne -SKCIEPUMEHTATBHBIX 3alady [0 TEMe
«lToarpymnmna ranoreHosy.

Ilpakmuueckas paboma. PemieHne -SKCIEPUMEHTANBHBIX 3a4ad 10 TEMe
«IToarpynna kuciopoaa.

Ipaxmuueckas paboma. llonyuenue, cobupanue 1 pacro3HaBaHHUE ra3oB.

Tema 5. KpaTkue cBeieHus1 00 OpraHn4ecKux coenHeHunax (44.)
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YrneBonopoasl. Heopranmyeckne u OpraHMYECKUE BELIECTBA. Y TJIIE€BOJOPOJBI.
Meran, 3TaH, mpomaH KakK MNpPENeSbHbIC YIVIEBOAOPOABL. ODTWUJIEH MU alETUJIEH Kak
HempenenbHble  (HEHACHIICHHBIE)  YIJIeBOAOpOAbl.  ['opeHue  yrieBoJi0opojoB.
KauecTBeHHBIE peakMU Ha HENpPENENIbHbIE COCIWHEHMS. Peakuus IeruapupoBaHUs.
Kucnopoaconepaiiyue opraHi4eCcKue COEUHEHHS. DTUIOBBIN CIUPT, €ro MOJy4YEeHUE,
npuMeHeHue U (U3MO JIOTUYECKOoe JelcTBUe. TpexaTOMHBIA CHUPT TIULEPHUH.
KauecTBeHHass peakiuss Ha MHOTOATOMHBIE CHOHUPTHL. YKCYCHas, CTEApUHOBAas U
OJICMHOBAsl KUCJIOTHI — MPEACTABUTENN Kiacca KapOOHOBBIX KUCIOT. JKupbl. Mbiia.
A3oTconepkalue OpraHuyecKHe COEOUHEHUsA. AMMHOIpPYyIIa. AMHHOKHCIIOTHI.
AMUHOYKCYyCHasi KucioTta. benku (mporeuHsl), uX (PyHKIHMH B KUBBIX OpraHHU3Max.
KadecTBeHHbIE peakliK Ha OENIKU.

Jemonucmpayuu. Monenu MOJIEKyJd MeTaHa, 3TaHa, MpONaHa, >3THJIEHA |
aneTwieHa. B3aumonenicTBue 3TuieHa ¢ OpOMHOWM BOJOM M PACTBOPOM MEPMAaHraHaTa
kamus. OOlue XWMHUYECKHME CBOMCTBA KHUCIOT HAa IMPUMEPE YKCYCHOM KHCIIOTHI.
KauecTBeHHas peakius Ha MHOTOaTOMHBIE CITUPTBHI.

JlabopamopHvie onvimel. KauecTBEeHHBIE peaKIMKU HA OCIIKU.

Tema 6. O0oOmieHne 3HAHMHA MO XHMHH 32 KypC OCHOBHOW IIKOJIBI.
IMoaroroBka k OI'D (8 4.)

[lepunonnuecknii 3akoH U Ileproanueckas cucTeMa XMMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. PU3HUECKUII CMBICI IOPSAKOBOIO HOMEpa 3JIEMEHTA, HOMEpPOB
nepuojia M TIpynnbl. 3aKOHOMEPHOCTM M3MEHEHHUsI CBOMCTB 3JIEMEHTOB U HUX
COCIMHEHHI B MEpPUOJAX M TpyNmnax B CBETE€ NPEACTABICHHA O CTPOEHUU ATOMOB
aneMeHTOB. 3HaueHue lleproguyeckoro 3akoHa. Buabl XMMHUYECKHX CBSI3€M W THIIBI
KPUCTAJUIMYECKUX  pEelIeTOK. B3auMocBsi3b  CTpPOEHUST U CBOWCTB  BELIECTB.
Knaccudukanus XMMHUYECKUX PEaKUMid MO pPa3IUYHbIM MPU3HAKAM (YUCIO M COCTaB
pearupyromux 1 o0pa3yrolrXcsl BEIIECTB; HANMUME TPaHUIlbl pazaena (a3; TerniaoBou
3¢ ¢deKT; M3MEHEHHe CTENEeHEeW OKMUCIEHHs aTOMOB; MHCIIOJIb30BAHME KaTallu3aTopa;
HalpaBlieHUE NpoTeKaHus peakiuu. CKOPOCTh XMMHUYECKUX peakuuid u (akTopsl,
Biustone Ha Hee. OOpaTUMOCTh XMMHMUYECKHUX pEaKUMH U CHOCOOBI CMELICHHUS
XUMHUYECKOTO paBHOBecHUs. lIpocTeie M clnoKHbIE BeHmlecTBa. MeTalibl U HEMETaJUIbI.
I'eHeTnueckue psapl MeTala, HEMeTalula MW nepexoaHoro wmeramwia. OKcuiel U
THJIPOKCHUIbI (OCHOBAHUS, KHUCJIOTHI, aM(OTepHble TUAPOKCUABI), coiu. MX cocTas,
KJaccupuKauus U oOIMe XMMHUUECKHE CBOWCTBA B CBETE TEOPHUU DJIEKTPOIUTHUUYECKOM
JTUCCOLIMALIIH.

Tema 7. IloBropuTeabHO-0000IIa0IIUe YPOKH MO TeMaM «MeTamibDy, «
Hemerasubi». (3 yaca)

[Tonoxenne wmeramoB B Ilepuomunueckont cucreme JI. M. Menpeneesa.
Meramnueckass KpuUCTaJUIMUecKasi pelieTka M MeTajulMuecKass XMMHUYecKas CBS3b.
O6mue (¢u3nueckue CBOWCTBA METAUIOB. XHMHUYECKHME CBOMCTBA METAUIOB Kak
BOCCTAHOBUTENEH, a TaKkK€ B CBETE HMX IIOJIOXKEHHUS B 3JIEKTPOXHUMHYECKOM PsIy
HanpspkeHud  MetayuioB.  OOmIas XapakTepUCTHKa HEMETAJUIOB: IOJIOKEHUE B
[leproanueckoit cucreme, OCOOCHHOCTH CTPOCHHSI aTOMOB, 3JEKTPOOTPULATEIEHOCTD
(230) kak mepa «HemeTaIMYHOCTHY, psAa D0. Kpucramimyeckoe CTpoeHUE HEMETAIIIOB
- IpocThIX  BemecTB. Asorpornus. @PuU3HYECKHME  CBOWCTBA  HEMETAJLJIOB.

OTHOCHUTEIBLHOCTD MMOHATUM «METAJD) -«HEMETaJID».
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3.TemaTu4yeckoe JIAHUPOBAHNE U OCHOBHbIE BU/IbI YUeOHON 1eSiTeIbHOCTH YUAIIMXCS

Pa3nenel, TEMBI OcHOBHOE coziepKaHue Kon-Bo XapakTeprucTUKa OCHOBHBIX BUIOB OcHOBHBIE HaIIPABJICHUS
BXOJISAIIUE B IPOTPAMMY 10 TEMaM JacoB JESITEIIbHOCTH 00YJaromuxcsi (Ha | BOCIUTATEIILHOU IEATEITbHOCTH
YPOBHE YHUBEPCAIbHBIX yUeOHBIX
JICUCTBHIN)
1.BBenenue [Ipenmer xumun. Metoasl | 4 I1.O6vsicuamos, uto Taxoe arom, | 1,2,3,4,5,6,7,8

MMO3HAHUSA B XUMHUHU MOJICKYJIa, XUMHUYECKHH D3JIEMEHT,
HaOIIOJICHUE,  DKCIICPUMEHT, BEIIIECTBO, IIPOCTOE  BEIIECTRBO,
MojenupoBanue. VcTouyHUKH CI0KHOE  BEIIECTBO,  CBOMCTBa
XUMUYECKOH MH(POpMAIINH, €€ BEIIECTB. Onucvieamo u
MOJIy4CHUE, aHau3 u cpasHusams TPEAMETHl W3YUCHUS
MpEeACTaBICHUE ero €CTECTBEHHOHAYYHBIX JIUCIUILINH,
pesynbratoB.  [loHstue o B TOM YHCIIE XAMUM.
XAMHUYECKOM  DJEMEHTE U Knaccuguyuposams BemecTBa 10

dbopMax ero CymecTBOBaHHUS:
CBOOOJIHBIX aTOMax, MPOCTHIX

i CIIOKHBIX BCIIICCTBAX.
JdeMoHcTpanum. Monenn
(mmapoctepx- HEBbBIC u
Crroapra - bpurneba)
Pa3IUYHBIX -

MPOCTHIX u CIIO)KHBIX
BCIIIECTB. Konnekmus
CTEKJISTHHOM XUMHUYECKOM
TOCY/IBI. Komnekuust

MaTepUasoB U U3AETUN U3 HUX
Ha OCHOBE JTFOMUHMUSL.
JlabopaTopubie oONbITHL. 1.

CpaBHeHne

CBOMCTB TBEPJbIX
KPUCTAJUIMYECKUX BEIIECTB U
pacTBOpPOB OTtianune
XMMHYECKUX  PEaKIMd  OT

cocTaBy (IIPOCTHIE U CIIOKHBIC).

Xapaxmepuzosamo OCHOBHEIC
METOAbl H3YyUYEHUSI ECTECTBEHHBIX
IUCuMmiIuH. Paznmuuams Telma u
BCIISCTBA, XUMHYCCKHUHM DJIEMEHT H
MpOCTOE BelecTBO. Onucvigams
dbopmbl CYIIECTBOBAHUSA
XHUMHYECKOI0 JJIEMEHTa, CBOMCTBa
BEIIECTB. BoulnoniHsames HAOIIOSHUS
3a CBOMCTBAaMH BEILIECTB U SBJICHUH,
MPOUCXOASIINX C BEMIECTBAMHU, C
COONIOZICHMEM TPaBHI TEXHUKHU
0€30MaCHOCTH U aHAIUZUPOBAMb
uX. Ogopmnams OTYET,
BKJITFOUAIONTHH onucaHue
HAOMIOJIEHUsI, €ro pe3ylbTaThl |
Odenamb BBIBOIBL. Mcnonvzosamo
buznueckoe MOJEJIMPOBAHHUE.
ObwsicHame, 9TO TaKkoe
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buznveckux sBieHU. Poib
XUMHH B OJKU3HU 4YEJIOBEKA.
Xemopmmus u  xemodoOwusi.
Ponb OTe4ecTBEHHBIX YYEHBIX
B CTAQHOBJICHUH XUMHUYECKOM

Hayku — paborel M. B.
JlomoHOCOBa, A. M.
byrneposa, . .
Menneneena.

JdeMoHcTpanuu.

BzaumopeiictBue Mpamopa ¢
KUCJIOTOM W  TIOMYTHEHHUE
M3BECTKOBOM BOJIBI
JlabopaTopHbie ONBITHI. 2.
CpaBHeHnue

CKOPOCTH HCHAapeHUsI BOJIBI,
OJIEKOJIOHA U

STHJIOBOTO crmpTa c
(bUITBTPOBATHHOM Oymard.
Xumuyeckas CHMBOJIMKA.
3HaKu XUMHYECKHUX

3JIEMEHTOB M IPOUCXOKICHUE
ux Ha3BaHuM. [lepuonnueckas
cucTeMa XUMHYECKHUX
anemeHToB . 1. Menneneera,
€e CTPYKTypa: Malble WU
00JIbIIKE IEPUOBI,

TPYIIIIbI u MOATPYTIIHIL.
[Iepnonnueckas cucrema Kak
CIpaBoOYHOE Mmocobue s

MOJy4YEeHUS CBEJICHU 0
XUMHYECKHX JJIEMEHTAaX.
XUMUYECKUE hopmybI.

XUMUYECKHUE SBJICHHS, (PU3NUECKHE
sBrieHUsl. O0vscHAMb CYIIHOCTH
XUMHYECKUX SABJCHHUS C TOYKH
3peHust ATOMHO-MOJIEKYJISIPHOTO
YYEHUS M UX MOPUHIUIHAIBHOE
OTIINYHE OT (PU3MUCCKUX SIBICHHM.
Xapaxkmepuzosamo
MOJIOKUTEIBHYIO U OTPULIATEIBHYIO
poJib XUMHHU B JKM3HH YEJIOBEKA,
Bxiag M. B. JlomoHocoBa, A. M.
byrneposa, [I. . MenneneeBa B
OTEUYECTBEHHYIO u MHUPOBYIO
xumuto.  Cocmaensimes  CIOKHBIN
IUIaH TEKCTA.

Haxooumv NCTOYHUKH XUMHYECKOMH
uH(popManuu 51 noyuamao
HEOOXOIMMEIE CBEACHMS U3 HUX.

29




Nunekcel u K03 OUIHECHTHI.
OTHOCHUTENbHBIE aTOMHas |
MOJICKYJISIpHAs MAacChbl.
IIpoBencHue pacueroB
MacCOBOH JIOIM XHMHYECKOIO
JJICMEHTa B BEIIECTBE Ha
OCHOBE €r0o ()OPMYJIBI.

Tema 1. ATOMEI
XHMHYECKHUX IJIEMEHTOB

ATOMBI KaK dhopma
CYLLIECTBOBAHUS XHMHYECKHUX
3JIEMEHTOB. OcHoOBHbIE
CBEJICHUS O CTPOCHHUH aTOMOB.
JlokazaTenbcTBa  CJIOKHOCTH
CTpO€HUsSI aTOMOB.  OIbIThI
Pesepdopna. [TnanerapHas
MOJENIb  CTPOEHUs  aTroMa.
Cocras aTOMHBIX sanep:
MIPOTOHBI, HEUTPOHBI.
OtHocuTeNbHAS aTOMHast
Macca. B3auMocBsA3p NOHATHIT
«IIPOTOHY, CHEUTPOHY,
«OTHOCUTEIbHAsS aTOMHast
Maccay. M3MeHeHue 4wmcia
MPOTOHOB B fJpe aroma -
oOpazoBaHue HOBBIX
XUMHUYECKUX 3JIEMEHTOB.
HN3MeHenue yucna HEUTPOHOB
B siApe aromMa - oOpa3oBaHUE

M30TOIOB. CoBpeMeHHOE
onpeerIeHue MOHSATHUSA
«XUMUYECKUHI BIIEMEHTY.

H3o0T0mBI Kak Pa3HOBUIHOCTH
dTOMOB OJHOI'0 XHMMHYECKOI'O
OJICMCHTA.

I1.06vscHams, 9TO Takoe MPOTOH,
HEUTPOH, BJIEKTPOH, XUMHUYECKUU
3JIEMEHT, MaCCOBOE YUCIIO, U30TOII.
Onucvleams CTpPOEHUE s/pa aToma
HCIIOJIb3YsI Ileproanueckyro
CUCTEMY, XUMHUYECKHX 3JEMEHTOB
H. W. Menneneea. [lonyuamo
uH(poOpMallMIO O XUMHH U3

Pa3IUYHBIX HUCTOYHUKOB,
AHAU3UPOBAMD €€

Obvscuamo, 4YTO TaKkoe
AJIEKTPOHHBIN cJoi W
SHEPTreTUYECKUI YPOBEHb.
Cocmasnams CXEMBI
pacmpeneneHus  JIEKTPOHOB  TIO
AIEKTPOHHBIM CIIOSIM B
AIIEKTPOHHOU o0oouke.
Paznuyams TIOHATHS  «ITIEMEHTHI-
METaJuIbD», «IJIEMEHTHI-
HEMETaJUIbI». Obvsacuamo
3aKOHOMEPHOCTH U3MEHEHUS

CBOICTB XMMHUYECKHX DJIEMEHTOB B
nepuofax u rpymmax (A rpymnmnax)
Ileproanueckoil CUCTEMBI C TOYKHU
3peHus TEOPHUH CTPOEHHUS aToMa.
Cpasnueams CTPOCHUE U CBOWCTBA

1,2,3,4,5,6,7,8
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JdemoHcTpanmu. Mopenu
aTOMOB XUMHYECKHX
3IIEMEHTOB.

JlaGopaTopHble ONBITHL. 3.
MopenupoBanue — NIPHUHIUIA

JEUCTBUSA CKaHHUPYIOLIETO
MHUKPOCKOIIA. DNEKTPOHBI.
Crpoenue AIEKTPOHHBIX

YpOBHEH aTOMOB XHMHYECKHUX
3JIEMEHTOB MaJIbIX TEPHOJIOB.
[lonsiTHe 0  3aBepIICHHOM
AJIEKTPOHHOM YpOBHE.
[Tepuoanueckas cucTema
XUMHUYECKUX 3jiemeHToB 1. U.
MenzgeneeBa U CTPOCHHUE
aTOMOB: (DU3MYECKUI CMBICT
MOPSAIKOBOTO HOMeEpa
JJ€MEHTa, HOMEpa TPYIIIIHI,
HOMeEpa Mepuoa.

JdemoHcTpanmu.

[lepuoanueckas cucremMa
XUMHUYECKUX 3jiemeHToB 1. .
Meneneena pa3IMYHBIX
dopm. l3MeHeHue  uyucia
JJIEKTPOHOB  HAa  BHEIIHEM
AJIEKTPOHHOM YpOBHE aroma
XUMUYECKOTO JJIEMEHTa —
0o0pa3oBaHKe MOJOKHUTETbHBIX
U OTPUIIATEIIBHBIX  HMOHOB.

Nonsl, 00pa3oBaHHbIE
aToMaMHu METaJIJIOB u
HEMETAJIJIOB. [TpuunHb

U3MCHCHUA MCTANVNIMYECKHUX H

daTOMOB XHUMHUYECKHUX DJJIECMCHTOB,
HaxoJdmuxcss B OJHOM IIEpHOAC

15R10 OIHOM A rpyrrmne
[Tepuoanueckoit CHUCTEMBI.
Cocmagname XapaKTEPUCTUKU

XUMUYECKUX JJIEMEHTOB IO HX
nojoxxkeHutro B Ilepuogmyeckoit
CHUCTEME XUMUYECKUX

snemenTtoB JI. WM. Menaeneena.
ObwvsacHamb, 4YTO TaKOEe HOHHAA
CBs3b, HOHBL. Xapakmepuzosambo
MEXaHH3M OOpa30BaHHUS HMOHHOU
CBSI3H. Cocmasnams CXEMBI
o0pazoBaHus MOHHOM  CBSI3HU.
Hcnonvzosame 3HAKOBOE
MozenupoBanue. Onpedensams THUIL
XUMHUYECKON CBsi3u 10  (opMmylie
BelecTBa. [lpusooums TpUMEpPHI
BEIIECTB C HOHHOH  CBS3BIO.
Yemanasnueamo MIPUYUHHO-
CJIE/ICTBEHHbBIE CBS3U MEXIY
COCTaBOM BEIIECTBA U  BHUJIOM
XUMHUYECKON CBsi3U. OObsAcHAMD,
9TO TaKoe KOBaJIGHTHAS
HenonsipHast cBsizb. Cocmaenamo
CXeMbl 00pa3oBaHHUsI KOBAJICHTHOM
HEIMOJSIPHOM  XMMHYECKOH  CBSI3H.
Hcnonvsosame 3HAKOBOE
MozenupoBanue. Onpedensams THUIT
XUMHUYECKON cBsi3u 1O dopMmyne
BEIIIECTBA.

Ilpugooums TIpUMEPHI BEIIECTB C
WOHHOW CBS3bIO. Ycmanasnuseamo
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HEMETAJJTNYEeCKUX CBONCTB B
neproax " rpymmnax.
O6pazoBanue OMHAPHBIX
coequuennii. Ilomsitue 00
MOHHOU CBSI3H. Cxembl
o0Opa3oBaHMsl MOHHOH CBS3U.
BsaumogeiictBue aTOMOB
3JIEMEHTOB-HEMETAINIOB

MeXy coboit — oOpa3oBaHuE

JBYXaTOMHBIX MOJIEKYJ
ITPOCTBIX BELIECTB.
KoBasientHas HEIOJIApHAs
XUMHUYECKas CBSI3b.

DNEeKTPOHHBIE U CTPYKTYPHbIE
dbopmynbel.  B3aumoneiicTBue
aTOMOB HEMETAJUIOB MEXAY

coboi — obOpazoBaHue
OMHAPHBIX COCIMHEHHH,
BAJICHTHOCTb. Cocmaenamo
CXEMBI oOpa3oBaHUs
KOBAJIEHTHOM TOJIIPHOM
XUMHYECKON CBSI3H.
Hcnonvzosamo 3HAaKOBOE
MOJICJIUPOBAHUE.
Xapakmepuzoeamv MEXaHU3M
o0Opa3oBaHUs HOJIIPHOU
KOBAJIEHTHOM CBSI3U.
Haxox/ieHne BajJeHTHOCTH IO
bopmyne OMHAPHOTO
COE/IMHEHHS.

JlaGopaTopHble oOnNbITHI. 4.
Nsrorosnenune Moenen
MOJIEKYJI OMHApPHBIX

PUYHHHO-CJICICTBCHHBIC CBSA3U
MEXKIy COCTaBOM BeIIeCTBA U
BHJIOM XUMUYECKON CBSI3H.
ObwsacHame, 4TO TaKoe
KOBAJICHTHAsT  IOJSApHAst  CBS3b,
3JIEKTPOOTPHIIATEIILHOCTD,
BaJIEHTHOCTD.

Cocmaensimes cXxeMbl 00pa30BaHUs

KOBAJICHTHOM MOJISIPHOM
XUMHUYECKOH CBSI3H.

Hcnonvsosame 3HAKOBOE
MOJICIIUPOBAHUE.
Xapaxmepuszoeamb MEXaHU3M
o0pa3oBaHUs MOJIIPHOM

KOBaJICHTHON CBsi3U. Onpedenimo
THUII ~ XHMHYECKOW  CBA3M  IIO
dbopMyIie BemiecTna.

Ilpusooums npUMEpPHI BEIIECTB C
KOBAJEHTHOW TIOJISIPHOM  CBS3BIO.
Yemanasnueamn MIPUIUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXAY
COCTaBOM BEIIECTBA H  BHUIAOM
xuMmuueckon cBsa3u. Cocmaeénsimo
dbopMynbl OMHAPHBIX COETUHEHUN
o BaJICHTHOCTH, Haxooumow
BAJICHTHOCTH 2JIEMEHTOB o
dbopmysne OWHAPHOTO COEAMHEHUSI.
Hcnonvzosamo MaTepHUaAIbHOE
MozenupoBanue. OObscHAMb, UYTO
TaKoe MeTaJlJInyecKas CBSI3b.
Cocmasnsams cxeMbl 00pa3zoBaHUS
METaJIMYeCKOM XAMHUYECKOU
CBsI3U. Mcnonv3oeamsb  3HAKOBOE
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COCTUHEHUH.
BzaumoneiictBue aTOMOB
METa/UIOB MEX1y coOou -
o0Opa3oBaHHe METATTHYECKHUX
KPUCTAJIOB. IlonsaTne o
METAJLUTUNYECKOM CBS3H.
JlaGopaTopHble ONBITHI. S.
Hsrorosnenne MOJEIIH,
WUTIOCTPUPYIOIIEH  CBOMCTBA
METAJLUTHYECKOM CBS3H.
O06001enue U
CHCTeMaTH3alusg 3HAaHUKU II0
TeMe «ATOMBI XHMHYECKHX
DJICMCHTOBY.

O06001enue U
CHCTEMaTH3alusg 3HAaHUKU II0
TeMe «ATOMBI XHMHYECKHX
DJICMCHTOBY.

Konmponvnas paboma 1. no
meme «Amomvl  XuMuUyecKux
NIEMEHM OB,

MO/JICIIUPOBaHUE.
Xapaxmepuzosamu MEXaHHU3M
o0Opa3oBaHus METaJUINIECKON
CBSI3U. Onpedenamo THUII
XHUMUYECKON CBs3M TI0  opmyiie
BemiecTBa. [Ilpueooums TPUMEPHI
BEIIECTB C METAJNTUYECKOHN CBS3BIO.
Yemanaenueamn MPUYUHHO-
CIICJICTBEHHBIC ~ CBSI3H  MEXIY
COCTaBOM BEIIECTBA U  BHUJOM
XUMUYECKOU CBs3U. Mcnonbzoeamo
MaTepuaIbHOe MO/JICIIMPOBAHUE.
Ilpeocmasnsams wHpOpMAIIUIO O
XUMHYCCKON CBSI3M B BUC TAOJMHII,
CXEM, OTNIOPHOTO KOHCIIEKTa, B TOM
quclie C MPUMEHEHHEM CPEJICTB
HKT.

Tema 2.IIpocTbie
BellecTBa

Ilonoxxenne  MeTaaIoB B
IIepuonnueckoi

CHUCTEME XUMHYECKHUX
anemenToB 1. 1. Menaeneera.
Baxneiimne IIPOCThIE
BENIECTBA-METAIIIBL:  KEJE30,
AITFOMUHUH,

KaJblWW, MarHuM, HaTpHii,
kamuit. OOmme ¢usznueckue
CBOICTBa METAJJIOB.
JdemoHcTpanmu.
METAJIJIOB.

OO6pa3siib

ObwvsicHamb, 9TO TaKOe€ METaJlIbl,
MJIACTUYHOCTD, TETUIOMPOBOIHOCTD,
AIEKTPONPOBOAHOCTh. Onucvigamsp
MTOJIOXKEHUE AJIEMEHTOB METAJJIOB B
Ilepnonnueckoit cucreme
XUMHYECKUX ndjaemeHToB . .
MenneneeBa. Kiaccupunuposars
MPOCTHIC BEIECTBA HA METAUIBl U

HEMETaJLIBL. Xapaxmepuzoeambo
obmme  Qusmyeckuwe.  CBOIiCTBa
METaJIJIOB. Vemanasnuseamo

MMPUINHHO-CJIICACTBCHHBIC CBA3U

1,2,3,4,5,6,7,8
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JlaGopaTopHble ONBITHI. 6.
O3HaKOMIICHHE C KOJUICKLIMEH
METAJIIOB.

IlonoxeHue HEMETAIOB B

[Tepuonuueckoit CHCTEME.
Baxneiimne IIPOCThIE
BeleCTBa-HEMETaIIbI,

o0pa3oBaHHbBIE aToMaMu

KHCJIOPOJIa, BOJIOPOAA, a30Ta,
ceprl, (docdopa, yraepona.

Monekynbl BOJIOpO/IA,
KHCJIOPOJIa, a30Ta, rajoreHoB.
OTHOCHUTENIBHAS

MOJICKYJISIpHAS macca.
CriocoOHOCTh aTOMOB

XHUMHUYCCKUX 9JICMCHTOB K
o6pa30BaHmo HCCKOJBKHUX

HpOCTI)IX BCIICCTB —_—
aUIOTpONUs.  AJUTOTPOITHBIE
MoauuKaIu KHUCJIOpOa,
docdopa, OJIOBA.
Merannndeckue n
HEMETAINIMYCCKUE  CBOICTBA
MPOCTHIX BEIICCTB.
OTHOCUTENBHOCTH 3TOr0
IIOHSTUS.

Jdemoncrpauuu. Ilomyuenue
o3oHa. OOpasupl Oenoro u
ceporo oJyioBa, Oemoro
kpacHoro ¢ocdopa.
JlabopaTopHble ONBITHI. /.
O3HakoMJIEHHE C KOJUIEKIUEH
HEMETaJJIOB.

MEXIy CTpOGHHEM aTroMa W
XUMHYECKON CBSI3bI0 B IPOCTHIX
BEIECTBaxX-MeTajlax.

CamMoCTOsTEILHO usyuamo
CBOIiCTBa METAJI0B npu
COONIIOJICHNH  TIPaBWJI  TEXHUKHU
0€301acHOCTH, odopmiieHrE
OTYETa, BKJIIOYAIOIIETO OIMCAHHUE
HaONIOZICHUSI, €ro  Pe3yJIbTaToB,
BBIBOJIOB. [lonyuamb XUMHUYECKYIO
uHpOpMalMIO W3  Pa3IMYHBIX
HCTOYHHUKOB.  OOvscHuamb,  4YTO
Tako€ HEMEeTaJUIbl, aJUIOTPOIIHS,
QJJIOTPOITHBIC BUOM3MEHCHHSI, WIIH
MoauUKAIIH. Onucwvieamo
MTOJI0KEHUE DJIEMEHTOB HEMETAIIJIOB
B Ilepuonuueckou CHCTEME
XUMu4yeckux onemeHtoB J[. U
Menneneesa. Onpeodensmo
MIPUHAJICKHOCTh HEOPTaHUIECKHIX
BEIIECTB K OJHOMY M3 H3YUEHHBIX
KJIACCOB: METajUlbl W HEMETAJIIbI.

ﬂoxas*weamz; OTHOCHUTCIBbHOCTHU
ACJIICHHUA MNPOCTBIX BCHICCTB HaA
MCTaIJIbI n HCMCTAJJIBbI.
Yemanasnusame IPpUYUHHO-
CJIICACTBCHHBIC -

CBA3U MCKAY CTPOCHUCM aTOMa U
XUMHYECKOM CBS3BIO B MMPOCTBIX
BCIICCTBax-HEMETAJlJIax.

Obvsacuamo MHOT000pa3ue
MIPOCTHIX BEIIECTB  TaKUM
bakTopom, KaK AJUTOTPOTIHS.
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TlocTosHHasn ABorapo.
KommuectBo BemiecTBa. MoIb.
MomnsipHas macca.

Kpatnbie €IMHUIIBI
HU3MEpEHUs KOJIMYeCcTBa
BEIIeCTBA — MWUINMOJIb H

KWJJIOMOJIb, MUWJUIMMOJISIpHAs
n KHJIOMOJISApHAaA MacCChbl

BCIIIECTBA. PacueTnl c
HUCIOJIb30BAaHUEM MOHATHH
«KOJIMYECTBO BEIIECTBAY,
«MOJISIpHAs Maccay,

«IOCTOSTHHAsT ABOTAPO».

Jdemoncrpauuu. Hekoropsie
MeTaaabl M HEMETabl C
KOJIMYECTBOM  BemlectBa 1
MOJIb.  MOJSIpHBIH ~ 00BEM

ra3000pa3HbIX BEIIECTB.
Kparnbie SIMHUIIBI
U3MEpeHUS —
MUJUTAMOJISIPHBIHA u
KUJIOMOJISIPHBIN 00BEMBI

ra3000pa3HbIX BEIIECTB.
Pacuetsl ¢ wucnonbs3oBaHUEM
MOHATUI «KOJINYECTBO
BEILIECTBAY, «MOJISIpHAs
Maccay, «MOJISIpHBIH 00beM

ra3oBy, «TIOCTOSIHHAA
ABoraapo».

Jdemoncrpanuu. MouspHbIT
o0BeM razoo0pa3HbIX
BEIIECTB.

Pacyersl ¢ wucCHIOJIBL30BaHUEM

CaMocTosTenbHO usyuyamso
CBOMCTBA HEMETAaJUIOB pu
COOJIIOZICHUH MTPaBUII

TEXHHUKHU 0€30IMacHOCTH.
Ogopmrsams OTUET, BKIFOYAOITUN
OIIMCAaHHUE HaOII0 ICHUI,
pe3yJbTaToB, BBIBOJIOB.
Bvinoanamu CpaBHEHUSA o
a"Hanoruu. OOvAcHAMb, YTO TaKOe
KOJIMYECTBO  BEIIECTBA,  MOJIb,
MOCTOSIHHAs ABOTaJipo, MOJISIpHAs
macca.  Pewamo 3agaul = C
MCIIOJIb30BaHUEM MOHSTUN
«KOJTMYECTBO BEIIICCTBAY,
«MOJISIpHAs Maccay, <«IOCTOSHHAs
ABorazipo». O0vAcHAmMb, UTO TaKOEe
MOJISIPHBIN 00BeM ra3os,
HOpPMAaJIbHBIC YCIIOBHS.

Pewamys 3anaum ¢ UCHOIB30BaHUEM
MMOHATHUH «KOJHMYECTBO BEIIECTBAY,
«MOJISIpHAsi Maccay», «MOJSPHBIN

00BeM ra3oB», «IOCTOSTHHAS
ABoraznpo». Xapaxmepuzoeamv
KOJIMYECTBEHHYIO CTOpPOHY
XUMHYECKHUX 00BEKTOB "
mpoueccoB.  Pewams 3amaun C
HCIIOJIE30BAHUEM MOHATHI
«KOJIMYECTBO BELIECTBAY,
«MOJISIpHAst Macca», «MOJISIPHBIN
00BbeM  Ta30B», «IIOCTOSIHHAs
ABoragpo». Ilonyuamo
XUMUYECKYI0  HMH(pOpMAIMIO U3
pa3IMYHBIX VCTOYHHUKOB.
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MOHSTHMI «KOJIMYECTBO
BCIIESCTBAY, «MOJIIpHAas
Macca», «MOJIAPHBIH 00beM
ra3oB», «4uclio ABOrajipo.
Pemrenue 3a71a4 C
HCIOJb30BaHUEM MOHATHH
«KOJIMYECTBO BEIISCTBAY,
«IIOCTOSIHHASA ABoraapoy,
«MOJISIpHAs Macca,
«MOJISIDHBI  00BbEM  TIa30B».
BrimonHeHue  3agaHMEl 1O

teme «lIpocTeie BemecTBay.
O06001enue U
CHCTEMaTH3anus 3HAHUH 110
teme «IIpocTbie BemecTBay.

Ilpeocmasname wHOpMAIUIO TI0
teme. «[IpocThie BemecTBa» B BUJIC
Tabnuil, CXEeM, OIIOPHOTO
KOHCIIEKTa, B TOM 4HCIE C
npumeHenuem cpencts UKT.

Tema 3. Coenquuenus
XUMHYECKUX IJIEMECHTOB

CreneHb OKHCJICHHUS.
CpaBHeHME CTENEHU
OKHCIICHHS M BaJCHTHOCTH.
Omnpenenenue CTENEHH
OKHCIIEHHSI  DJIEMEHTOB B
OMHAPHBIX COEIMHEHUX.
CocraBnenue dhopmyn
OMHAPHBIX COCIUHCHHIA,
o0mmii cnoco®d MX Ha3BaHUIA.
bunapnsie COCAUHEHHS
METAJNIOB M  HEMETAJLJIOB:

OKCH/[IbI, XJIOPUABI, CYIb(HIBI
u np. CocraBienue ¢Gopmy
OMHAPHBIX COCIMHEHU.
bunapusie COCIUHEHUS
HEMETAJIJIOB OKCHJIBI, JIETy4He
BOJIOPOJHBIE COEIMHEHUS, MX
COCTaB 1 Ha3BaHMSI.

14

Obvsiciamb, 4YTO Tako€ CTEleHb
OKHUCJICHH, BaJICHTHOCTb.
Onpedensimp CTENEHU OKHUCICHUS
9JIEMEHTOB B OMHAPHBIX
COCUHEHUSX. Cocmasnsame
bopMynbl OMHApHBIX COEIMHEHHH
Ha OCHOBe 0O0mero crocoda ux
Ha3BaHUM.

Cpasnusamo BaJICHTHOCTh "
CTeleHb OKucieHus. OoOwscHAamb,
YTO Takoe OKCUIbl. Onpedensamo
MPUHA/JISKHOCTh HEOPTaHUYECKUX
BEIIECTB K KIACCy OKCHJIIOB TIO
dbopmyne. Haxooums BaleHTHOCTH
U CTENEHU

OKHCIICHUS JJIEMEHTOB B OKCHJaX.
Onucwieams CBONCTBA OTACIBHBIX
peJICTaBUTENeH OKCHJIOB.

1,2,3,4,5,6,7,8
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[IpencraBurenu OKCHIOB:
BOJA, YTIIEKUCIIBIN ras,
HeraieHas U3BECTbD.
IIpencraBurenu JETYy4ux
BOJOPOIHBIX COETMHEHUI:
XJIOPOBOJIOPOJ, Y aMMHAK.
Ilpoexm. «Booda 6 opeanusme
uenoeexkay.

Ilpoexmuvi:  «Kucnomer 6
npupode u domay. «Conu 6
HedCUBOU NPUPOOey.
JdemoHcTpaumu.
OKCH/JIOB.
JlabopaTopHbie ONBITHI. 8.
O3HakoMJIeHUE C KOJUIEKIUEH
oKcH10B. 9. O3HaKOMJIEHUE CO
cBoiicTBaMu  ammuaka. 10.
KauectBennas peakuus Ha
YTJIEKUCIIBIN Ta3.

OcHoBaHusg, HX COCTaB U
Ha3BaHUS. PactBopumocts
OCHOBaHUU B BOJIE.
[IpeacraBurenu 1IeJI0YeH:
TUAPOKCHUIBI HATPUS, Kalus U
KaJIbITHS. [Tonsitue 00
WHJIMKATOpaxX M KaueCTBEHHBIX
peaKIusx.

JleMoHCTpanum. O6pa3ib
OCHOBAaHHII. Kucnotho-
LIEJIOYHBIE  WHIUKATOPhl U
W3MEHEHWE WX OKPacKu B
LIEJIOYHOM Cperie.

Kucmorel, #uX cocTaB WU

OO6pa3siibl

Cocmaensims HOPMYIIBI 1 Ha3BaHUS
OKCHIIOB. [Ipo60o0umsb HaOIOICHUS
(B TOM 4YHCJE OIIOCPEJIOBAHHBIC)
CBOICTB BEIIECTB U MPOUCXOISAIIIX
C HUMH SIBIICHHH, C COOJIOICHUEM
NpaBWJI TEXHUKH OE30MaCHOCTH;
ogopmasims OTYET C OINHUCAHHEM
OKCIIEPUMEHTA, €r0 Pe3ylIbTaTOB U
BBIBOZIOB. (OObsiCHsAMb, UYTO TaKOE
OCHOBaHUs, IETIOYH, Ka4eCTBEHHAs

peakius, WHJIUKATOP.
Knaccugpuyuposames 0CHOBaHHS 110
pacTBOPUMOCTH B BOJIC.
Onpedensmo MPUHAIICKHOCTH

HEOPraHMYECKOro  BEIIeCTBA K
KJIAaCCy OCHOBaHUH 10 hopmyIre.
Haxooums  cTenieHH  OKHUCIICHUS

3JIEMEHTOB B OCHOBAHHMSIX.
Xapaxmepuzoeamb CBOICTBa
OTJICIIbHBIX MpeCTaBUTENEH
OCHOBaHMH. Cocmaensamo
dbopMyBl ¥ Ha3BaHHS OCHOBAHUMU.
HUcnonvzosamo TabnuIy
PacTBOPUMOCTU JIJIsi  OMPEICIICHUS
PacTBOPUMOCTH OCHOBaAHUM.
Yemanasnusame TCHETUYECKYIO
CBS3b MEXIY OKCHUJIOM u
OCHOBaHHEM u HA00O0pOT.

ObwvsicHsamb, YTO TaKOE KHCIIOTHI,
KHCIIOPOJICO/ICPIKAIIUE - KHUCIIOTHI,
OECKUCTOPOIHBIC KHACIOTEI,
KHCIIOTHAs Cpe/ia, MIeNI0OYHas cpea,
HEWTpalbHas cpena, mkana pH.
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Ha3BaHusa.  Kmaccudukamms
KHUCJIOT. [IpencraBurenu
KHCIIOT:  CepHas, COJIAHasd,
azotHas. IloHsaTue o 1mkane
KUCJIOTHOCTH  (miKa-ie  pH).

N3menenue OKpacku
UHJMKaTOPOB.
JdeMoHcTpanum. O6pa3is

kucnoT. KucrnoTHo-1enouHsie
WHJMKATOPBl U U3MCHEHHE WX
OKpacKu B HEUTpajlbHOU U
KUCJIOTHOMN cpenax.
YHuBepcanbHbIi

WHIUKATOP ¥ HM3MCHCHHE €ro
OKpPACKH B Pa3NUYHbIX Cpefax.
[Ixama pH.

JlaGopaTopHble ombITHI. 11.
Onpenenenne pH pactBOpoB
KHCJIOTEI, IIEJI0YHA U BOABI. 12.
Onpenenenve pH numoHHOTO
1 g0JOYHOTO COKOB Ha cpese
IJI0JIOB.

Comu  Kak  TPOU3BOJHBIE
KUCJIOT U OCHOBaHMH. MHX
COCTaB u Ha3BaHMUS.
PacTtBopuMoOcCTh coseld B BoAE.
[IpeacraBurenu COJICH:
XJIOpUJ Hatpus, KapOoHAT u
dbocdar kanpums.
JdemMoHcTpanuu.
COJIEH.
JlaGopaTopHbie onbIThI. 13.
O3HaKOMIIEHHE C KOJUIEKIHEH

O06pasibt

Knaccugpuyuposams KUCIOTHI 110
OCHOBHOCTH. U COIEPKAHUIO
KHCIIOpO/JIa. Onpeoensmo
NPUHAICKHOCTh HEOPTaHHYECKUX
BEIICCTB K KJIAcCy KHCIOT IO
dopmyne.  Haxooums  CTENEHU
OKHCJICHHUS JIEMEHTOB B KHCIIOTaX.
Onucvleams CBONCTBA OTICIBHBIX
IpeJICTaBUTEIICH KHCIIOT.
Cocmasnsims HOpMYIBI U Ha3BAHUS
KUCIOT. Hcnonv3oeams TaOIUILY
PacTBOPUMOCTH JUISL ONPEIICIICHHUS

PacTBOPUMOCTH KHCIIOT.
Yemanasnueams — TeHETHYECKYIO
CBSI3b  MEXAY  OKCHAOM  H
THJIPOKCHUIOM u Hao0OopOT.

IIposooump HabmonaeHus (B TOM
quclie OINOCPEJOBaHHbIE) CBOWCTB
BEIIECTB U MPOUCXOSANINX C HUMU
SBIICHUI C COOJIOJICHUEM TIPaBUII
TEXHUKHU 0e30I1aCHOCTH;
ogopmasims OTYET C ONUCAHUEM

HKCIEPUMEHTA, €ro pPe3yJbTaToB U
BBIBOZIOB.  Mccnedosamsv — cpeny
pacTBopa c MOMOILBIO
MHAUKATOPOB. OKCIEPUMEHTAIbHO
pasauyams KUCIOTHl U ILEJIOYH C

IMOMOIIILIO WHIMKATOPOB.
Obvsiciamb, 4YTO TaKOe  COJIH.
Onpeoenamo MIPUHA/IEKHOCTD

HEOPTaHHUYECKUX BEIIECTB K KIIacCy
comeit mo dopmyne. Haxooumo
CTEMEeHN OKHCJICHUSA. DJIEMEHTOB B
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COJIeH. AmMopdHbIe "
KPUCTANTMYECKHE BEIIECTBA.

MexMoIeKyIIsIpHbIE
B3aNMMO/ICHCTBHS. Tuner
KPUCTAJUIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOICTB
BEIIIECTB OT THIIOB
KPUCTAJUTMYECKUX PEIIETOK.
JdemoncTpanmu. Mopenu

KPUCTAUNIMYECKAX  PEIIETOK
XJIOpY/a  HaTpus, auMmasa,
okcuaa yriaepoaa (IV)
JlaGopaTopHble ombITHI. 14,
O3HakOMJIEHHE € KOJUIEKLUEH
BEIIECTB C pa3HbIM THUIIOM
KPUCTAJUIMYECKOM  PELIETKHU.
W3zrorosnenue Mojenei
KPUCTAUTHIECKUX PEIIETOK.
Yuctele BeliecTBa M CMECH.
[TpuMepb! )KUIKUX, TBEPIBIX U
ra3oo0pa3HbIX CMECEH.
CBoiicTBa YHCTBIX BEIIECTB H
cMmecel. Fx cocraB. MaccoBas
1 00beMHas JT0JIM KOMITOHEHTA
cMmecu. Pacuertsl, cBsI3aHHBIE C
WCTIOJIb30BaHUEM TTOHATHUS
«IOTIS.

JlaGopaTtopHble onbIThI. 15.
O3HakoMJIeHHE € 00paslom
TOPHOH NIOPOJBI.

Pacuetst  mo dhopmynam
COeMHEHU N M3YYEHHBIX
KJIACCOB, CBSI3aHHBIC c

comsix.  Onucvigeamb ~ CBOUCTBA
OTZEIIbHBIX IPEICTABUTEIICH COJICH.
Cocmasnsams HOpMyNbl U Ha3BaHUS
cone. Ucnonvzoeams  TaOIUILY
PacTBOPUMOCTH JUISL OIpPENEICHUS
pPacTBOPUMOCTH COJIEM.

IIposooums nHabmoneHus (B TOM
quciie OINOCPEJOBaHHbIE) CBOWCTB
BEIIECTB U MPOUCXOSAIIMX C HUMU
SBJICHUNA C COOJIOJIEHHUEM TIPaBUII
TEXHHUKU 0e30IacHOCTH;
ogopmaaims OTYET C OINHCAHHEM
AKCIIEPUMEHTa, €r0 Pe3ylbTaToB U
BBIBOJIOB.

ObwvsicHams, 4TO Takoe aMop(dHbIe

BCIICCTBA, KPUCTATIIIMYCCKUC
BCIICCTBA, KpUCTAJLUIMYCCKas
pelmcTKa, NOHHAA KPUCTAIINYCCKAA
PCLICTKA, aTOMHasd
KpucTalliIndyecKasd pelIcTKa,
MOJICKYJISIpHAA KpucTtaJllim4eCcKas
peuicTKa, METalJIM4YeCKas
KpucTajllinyeckasd peuieTka.
Yemanasnusame IPpUYUHHO-

CJICICTBCHHBIE CBA3U MEXIY
CTPOEHHUEM aTOMa, XHUMHYECKOU
CBSI3bI0 M TUIIOM KPUCTaJUIMYECKOU
PELIETKH XUMUYECKUX COCIUHEHUM.
Xapaxmepuszoeambo aTOMHBIE,
MOJIEKYJIIPHBIE, VWOHHBIE u
METAJUIMYECKUE KPUCTAIUINYECKHE
pEelIeTKH;  Cpely  pacTBopa C
ITOMOIIBIO MIKassl pH.
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HCIOJIb30BaHNEM MOHSITHSA
«IIOJIISI. Brimonnenune
3aJaHuN o TEME

«COCI[I/IHeHI/ISI XUMHNYCCKHUX
DJICMCHTOB».

O06o061eHue u
CHCTEMAaTH3alMs 3HAHUH 10
TeMe «CoennHeHus
XAMUYECKHUX 2JIEMEHTOBY.

3amura IpoeKTOoB.
Konmponvnas paboma 2. no
meme «Coedunenus
XUMUYECKUX DTIeMEHMO8Y.

Ilpusooums TpUMEpPHI BEIIECTB C
pa3HBIMH TUIIAMU
KPUCTAJUTHYECKOM PEIIeTKH.
IIposooums wHabmroncHUss (B TOM
YHUCJIE OIOCPEIOBAHHBIC) CBONCTB
BEIIECTB U MPOUCXOJANINX C HUMH
SBJICHHH C COOJIFOJICHUEM TPaBHII
TEXHUKH 0C30I1aCHOCTH;
ogopmassms OTYET C OINHUCAHUEM
AKCIIEPUMEHTA, €r0 pPe3yJIbTaTOB U
BbIBOJIOB. Cocmae/isimb Ha OCHOBE
TeKCTa TaOJIMIBI, B TOM YHCJE C
npumeHenuem  cpencts  MKT.
ObvscHsamb, 4YTO TaKOE CMECH,
MaccoBas JIOJISl  PAacCTBOPEHHOTO
BeEllleCTBa, o0BbeMHas JIOJISt
BellleCTBA B cMecu. [Iposooumu
HaOIIOCHUS (B TOM umcie
OTIOCPEIOBAaHHBIC) CBOMCTB
BEIIECTB U MPOUCXOJAIINX C HUMHU
SBIIGHUH C COOMIOJEHUEM MpaBUII
TEXHUKU 0€30IaCHOCTH;
ogopmnsams OTYET C OMHCAHHUEM
AKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB U
BBIBOJIOB. Pewams 3amaun ¢
HCIOJb30BAHUEM MMOHSATHH
«MaccoBas  JIONIA  dJIeMEHTa B
BEIIIECTBEY, «MaccoBas JIOJIS
PacTBOPEHHOTO BEIIIECTBAY,
«obbeMHasi 707 Ta3000pa3HOro
BemecTBay. Pewams 3amadam ¢
HCITOJIb30BaHUEM MTOHSTHI
«MaccoBas  JIOJII  DJIEMEHTa B
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BEIIECTBEY, «MaccoBasi  JI0JIA
PacTBOPEHHOTO BEIIICCTBAY,
«obbeMHass 70 Ta3000pa3HOro
BEIIICCTBAY.

Ilpeocmasnsams wHOpPMAIUIO 110
TeMe

«CoenuHeHus XUMHUYECKHX
AJICMEHTOB» B BUJE TAOJHI], CXEM,
OMOPHOI'0 KOHCIIEKTa, B TOM YHCIIE
¢ npumenenuem cpeacrts HKT.
CpasHusams OKCUIBI, OCHOBAHUS,
KHCIIOTBI W COJIM TI0 COCTaBy.
Onpeoenamyo MIPUHA/IIEKHOCTD
HEOPTaHUYECKUX BCIIICCTB K
OIHOMY W3 HW3YYEHHBIX KJIACCOB
COCTMHEHUI 1o dbopmyie.
Haxooums BaJleHTHOCTHU U CTETICHU
OKHCJICHUS JJICMEHTOB B
BEIlleCTBax. Ocywecmensams
WHIYKTHBHOE W JICAYKTHBHOE
00o011eHne HMCTOYHUKOB.
Ilpeocmasnams wHOpMAIUIO TI0
TeMe. «OCHOBHBIE KIIACChI
HEOPTaHWYECKUX COCJMHCHUN» B
BUJE TaONHWIl, CXeM, OIOPHOTO
KOHCIIEKTa, B TOM YHCJIC C
npumenenneM  cpeacts  MKT.
Obvsacuams, 4TO Takoe aMOpQHbIE
BEIICCTBA, KPUCTAITUICCKHE
BEIIIECTBA, KpUCTaJITUYecKast
pelreTka, HOHHAs

KpHUCTAIITTNYeCKast peleTka,
aTOMHast KPUCTAITHYCCKAS
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peleTka, MOJIEKYJISIpHAS
KpUCTAJIIINYECKas] pelieTka,
METAJIJIMYECKass KPUCTAUINYECKas
pelieTka. Yemanasenueame
IIPUYHUHHO-CJICICTBEHHBIC CBSI3H
MEXIY CTpPOEHUEM aToMma,
XMMHMUYECKON CBSI3bI0 M THUIIOM
KPUCTAJUIMYECKOU peLeTku
XUMHYECKHUX COCIMHEHU.
Xapaxmepuszoeambo aTOMHBIE,
MOJIEKYJISIPHBIE, VOHHBIE U
METAJJIMYECKUE KPUCTAJUIMUECKUE
pelIeTKH;  Ccpeay  pacTBopa ¢
ITOMOIIBIO IIKaisl pH.

IIpusooums TpUMEpHl BEILIECTB C
pa3HbIMU TUIIAMU
KPUCTAJTINYECKON PELIETKH.
IIpoeooums wHabmoneHuss (B TOM
quciae ONOCPEOBaHHbIE) CBOMCTB
BEUIECTB U MPOUCXOIAIINX C HUMHU
SBJICHUHA C COONIOJIEHUEM NpaBUII
TEXHUKU 0e301acHOCTH;
ogopmasims OTYET C OINUCAHHEM
AKCIIEPUMEHTA, €r0 pe3ysIbTaTOB U
BbIBOJIOB. Cocmaenampb Ha OCHOBE
TeKCcTa TaOJIMIEI, B TOM 4YHCIE C
npumenenneM  cpeacts  MKT.
Obvsichsamb, 4YTO TaKOE CMECH,
MaccoBasl JI0Jii  PAacTBOPEHHOI'O
BELIECTBA, o0BbeMHast T0JIs
BellecTBa B cMmecu. [Iposooumu
HaOmroeHuss (B TOM  4uUCIe
OTIOCPEIOBAaHHBIC) CBOICTB
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BEUIECTB U MPOUCXOJSAIINX C HUMU
SIBIIGHUH C COOJIOJCHUEM MPaBUII
TEXHUKHU 0e301acHOCTH;
oopmnsims OTUET C ONMHCAHHUEM
AKCIIEPUMEHTa, €ro Pe3ysbTaToOB U

BBIBOJOB. Pewams 3amaud  C
HCIIOJIb30BaHUEM ITOHSATHI
«MaccoBas  JI0Jig  DJIEMEHTa B
BEILIECTBEY, «MaccoBast JIOTIst
PacTBOPEHHOTO BEII[ECTBAY,
«oO0beMHast JI0JII Ta3000pa3HOTO
BelecTBay. Pewams 3agaunm ¢
HCIIOJIb30BaHUEM ITOHATHI
«MaccoBas  JI0Ji1  DJEMEHTa B
BEILIECTBEY, «MaccoBast JIOTIst
PacTBOPEHHOTO BEIIECTBAY,
«oO0beMHast JI0JII Ta3000pa3HOTO
BEIIECTBAY. Ilpeocmasname
HUH(OPMAILIHIO 1o TEME
«CoenuHeHus XUMHYECKHX

AJIEMEHTOB» B BHUJE TaOJMII, CXEM,
OINOPHOTO KOHCIEKTa, B TOM 4YHCIIE
¢ npuMeHeHueM cpeacts MKT

Tema 4. WU3MeHeHwus,
npoucxoasiume c
BelllecTBaAaMu

dusnueckue SIBJICHUSL.
Pazgenenue cmeceir llonstue
SBIICHHII KaKk WM3MCHCHHH,
MPOUCXOASAIIMX C BELIECTBOM.
SBneHus, CBSI3aHHBIC C
U3MEHEHHEM

KPUCTAJUIMYECKOTO  CTPOEHUS
BEIIECTBA IPU IOCTOSHHOM
ero cocraBe, — (QUINYECKUE
SIBJICHMS. dusznyeckue

12

Obvscramo, 4qTo TaKkoe
TUCTHIIISAIMS, WIW  TEPEeroHKa,
KpUCTAJTN3AIMs,  BBITapUBAHUE,
bunbTpoBaHNE, BO3TOHKA, MU
cyOnmuMmanus, OTCTanBaHUE,
neHTpudyrupoBanue.

Yemanasnusamo MPUYUHHO-
CIEICTBEHHBIC  CBS3M  MEXKAY
bu3UIeCKUMU CBOWCTBaMHU

BCIICCTB H CII0COO0M PasaCICHUA

1,2,3,4,5,6,7,8
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SIBJICHUS B XUMUU:
JTUCTUJUISILINS,
KpUCTAJUIN3aLUs,
BBIIIADUBAHUE W  BO3TOHKA
BEUIECTB, (HUIBTPOBAHUE U

LHEHTPUPYTUPOBAHHUE.
Jemoncrpaumu.  [Ipumepst
buznveckux SIBJIICHU:
IIJIaBJICHUE napaduHa;
BO3I'OHKA -

nona WIH OeH30iHOI
KHCJIOTBI; i dy3us
IOYUIUCTBIX BELICCTB c
ropsimen JIAMIIOYKHU
HaKaJIMBaHUS.

SBneHUs, CBSI3aHHBIC C
U3MEHEHUEM cocTaBa
BELIECTBA, — XUMHUYECKUE
peaxkuuu. [Ipusnakn u
yCIIOBUS MIPOTEKaHU
XUMHYECKHUX peaxkuuil.
Boigenenue TemioTsl U cBeTa
— peakuun TOPEHMS.
[lonsiTve 06  2K30- U

9HAOTEPMHUUYECKUX PEAKLIUAX.
JdemoncTpauuu.  IIpumepst
XUMHYECKHX SIBIICHU:
ropesue MmarHus, Qocdopa;
B3aUMOJICICTBUE COJISTHOM
KHCIIOTBI C MpamMoOpoM WU
MEJIOM.

3aKOH COXpaHEHUs Macchl
BEIIIECTB. XUMHYECKHE

cmeceil. Obwacuams, 4YTO TaKoe
XHUMHUUYCCKasa

p€aKnus, p€aKknuu ropcHus,
9K30TCPMUYICCKUC pcaKkuuu,
SHAOTECPMHUYCCKUC pCaKIuu.
Habrooame n onuceleamos

OpU3HAKK W YCJIOBUS  TEYEHHUS
XUMHYECKUX PEAKIUH,

BBIBO/IBI HA OCHOBAaHUM aHaM3a
HAOJIOEHUI 32 HKCHEPUMEHTOM.

Obvsicuame, 4TO TaKoe
XHUMHAYECKOE ypaBHEHHE.
Xapaxmepuzoeams 3aKOH
COXpaHEHHMsI MacChl BEUIECTB C
TOYKH 3peHust aTOMHO-
MOJICKYJISIPHOTO YUCHHS.
Cocmasnamo ypaBHEHUs
XUMHUYECKAX PEAKIUNd Ha OCHOBE
3aKOHa COXpaHEeHHUS Macchbl
BEIIECTB Knaccugpuyuposams
XUMUYECKHE peakuuu o
TETJIOBOMY abdexry.
Xapaxmepuzoseams
KOJINYECTBEHHYIO CTOPOHY
XUMHYECKHUX ITPOLIECCOB.
IIpouzsooumy pacyeTsl o

XUMHWYCCKUM YPaBHCHHAM Ha
HAXO0XJICHWE KOJMYEeCTBa, MAacChl
UM 00beMa MPOJYKTa PEaKIUU 1O
KOJIMYECTBY, Macce WIU O0BeMy
HCXOHOTO BEIIIECTBA, C
UCIIONIb30BAaHUEM TIOHSITHUS «HOJS»,
KOTJ]a MCXOJHOE BEIIECTBO NIaHO B
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YpaBHEHHUS. 3HayeHue
WHJICKCOB M KOX((UIIUEHTOB.
Cocraienue ypaBHEHUM
XUMHYECKUX PEAKIUI
Pacuetsi mno  XmMuueckum
ypaBHeHusIM. Pemenue 3amay
Ha HaXO0XJEHUE KOJUYECTBA,
Macchl Wik 00beMa MPOAYKTa
peakuuu 10  KOJHMYECTBY,
Macce Win

00BEMY HCXOJHOTO BEIIECTBA.
Pacuersl ¢ wucnons3oBaHuEM
MOHATUSA  «HOJIsD»,  Korja
HCXOJHOE BEILECTBO JaHO B
BHUJIE pacTBOpa C 3aJaHHOU

MacCOBOM Jlonen
PacTBOPEHHOTO BEIIECTBA WU
COECPIKUT

ONpEIETICHHYIO JIOJIIO
MIPUMECEH. Peaknun

pasnoxenus. IlpencrasieHue
O  CKOPOCTM  XHMHMYECKHUX
peaxkuui. KaranuszaTopsl.
DepMEHTHI.

demoncrpauuu. Ilonyuyenue
ruapokcuaa meau (1) m ero
pa3iIoKEeHUE IIPU HarpeBaHUU;
pasjoKeHUWe  IepMaHraHara

KaJus; pasioxeHue
MepoKcuIa BOJIOpOAA c
ITOMOIILIO0 JIMOKCHUIA
MapraHia 51 KaTaja3bl

KapTodesi Wi MOPKOBH.

BHJE  pacTBOpa €  3aJaHHOMU
MacCOBOM JIOJIEM PacTBOPEHHOIO
BEIIIECTBA 17001 COJICPKHT
ONPEAEICHHYIO IO IPUMECEH.
Obvscuamp, 4YTO TaKOE pPEaKIUuu
COCIIMHEHUS, KaTajan3aTophl,
dbepmentsl.  Knaccuguyuposamso
XUMHYECKHE PEaKIUH 10 YUCITY U
COCTaBy HCXOJIHBIX BEIIECTB U
MPOJYKTOB PEAKIUH.

Habnrwoamw u ONuUCHIBaAMb
NpU3HAKA W YCIOBUS TCYCHUS
XMMUYECKUX  PEaKIud, oOeramo
BBIBOJIBI HAa OCHOBAaHWM AaHAIN3a
HaOJIIOICHUH 32 SKCIIEPUMEHTOM.
ObvsicHAamb, 4TO TaKO€ peaKlUuu
COCJIMHEHUS, PEAKIIUU PA3JIOKEHUS,

oOpaTtumble peakuuu,
HeoOpaTumble peakuum,
KaTaJINTHIECKHE peaKIum,
HEKaTaJTUTHYECKHUE PEaKIHH.

Knaccuguyuposamv  xumudeckue
peakuMy IO YHUCIy U COCTaBy
HCXOJIHBIX BEHIECTB W MPOJYKTOB

peaxIuu; HaIPaBIICHUIO
MPOTEKAHUS PEAKIMH, YYacTHIO
Karajan3aTopa.

Habnooams u ONUCHIBAMb

NPU3HAKH W YCIOBHUS TEUYCHUS
XUMUYECKUX  peakuuil  oderamow
BHIBOJIBI HAa OCHOBAaHWH aHAJIN3a
HaOJIIOIGHUN 32 HKCHEPUMEHTOM.
ObvsicHamb, 4YTO TaKO€ peaKluu
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Peaknuu COCTUHEHMUS.
Karanutnueckue 51
HEKaTAIUTUYECKUE PEeaKIuH,
oOpatumble M HEOOpaTHMBbIE
peakiuu.

JdeMoHcTpanuu. I'openue
KpPacHOTO dbocdopa u
pacTBOpPEHHE  MOJIYYEHHOTO
OKCHJAa B BOJIe, HCIBITAHHE
pacTteopa MOJy4YEHHOMN
KHUCJIOThI MH/IUKAaTOPOM.
JlabopaTopHbie onbIThI. 16.
Oxkucnenue

MeIu B IUIAMEHH CIHPTOBKH
1581071 TOPEJIKH. Peakuun
3aMeleHus. Pl akTMBHOCTH
METaJUIOB, €r0 MCHOJIb30BaHUE
TUTST MIPOTHO3UPOBAHUS
BO3MOKHOCTHU MIPOTEKaHUs
peakuii Mexay MeTajlaMu U
KHCJIOTaMHU, peakumii
BBITECHEHHUS OJIHUX METaJIJIOB
W3 pacTBOpPOB HX  cojei
JIPYTUMHU METaJIAMH.
JdemoHcTpanuu.
B3anmoneiicteue
pa30aBIIEHHBIX  KUCJIOT €
MeTaJlaMH.

JlabGopaTopHble omnmbITHI. 17.
3amenieHue Meau B pacTBOpeE
xnopuaa meau (II) xenezom.
Peakmun o0OMena. Peaknuu
HEeUTpaIM3aLHH. YcnoBus

3aMelIeHusl,  psi  aKTUBHOCTHU
METaJIJIOB. Knaccugpuyuposameo
XUMHUYECKHUE PEaKlUU MO YUCITY U
COCTaBY HCXOJHBIX BEIIECTB U
MPOJYKTOB PEaKIUU.

Hcnonvzosamo

AIIEKTPOXUMUYECKUI pan
HaIpPsSHKEHU N (aKTUBHOCTH)
METaJIJIOB JUIS orpeeNeHus

BO3MOXXHOCTH TIPOTECKAHMSI peaKIIuid
MEXJy METaJUIAMA W  BOJHBIMHU
pacTBOpaMH KHUCIIOT U COJIEH.

Habnrwoams u ONuUCHIBaAMb
NpU3HAKA W YCIOBHS TCUCHUS
XMMUYECKUX  PEaKIud, oOeramo
BBIBOJIBI HAa OCHOBAaHWM AaHAIN3a
HAOJIOZICHUI 32 DKCIEPUMEHTOM.
ObvsicHAamb, 4TO TaKO€ peaKUuu
oOMeHa, peakIMu HeHTpaln3aIu.
Knaccugpuyuposame  xumudeckne
peaKiuu IO YHUCIYy U COCTaBy
WUCXOJHBIX BEIIECTB W MPOIYKTOB

peaxkuuu.

Hcnonvzoeams Ta0IHILy
pacTBOPUMOCTH AJIs

OIpe/ieeHus BO3MOXKHOCTH
MIPOTEKAHUS

peakiuit oOMeHa. Habnodams u
onucvléams TIPU3HAKU W YCIOBHSA
TEUCHHUS] XUMHUYECKHX pPEaKIuii,
Oenamv BBIBOJBI HAa OCHOBaHHH
aHanm3a. HaO0II0IeHU 3a
9KCIIEPUMEHTOM.
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MPOTEKAHUS peakiuii oOMeHa
B pacTBOpax J0 KOHIIA.

Jdemoncrpaumu. PactBopenue
ruapokcuaa wmeau (1) B
KHCJIOTaX;  B3aUMOJICHCTBHUE
okcuna menu (II) ¢ cepnont
KHCJIIOTOM MpU HarpeBaHUU
Tunbl XUMUYECKUX peaKuui
Ha IpUMEpE CBOWCTB BOJBIL.
Peaknusa  pasnoxenus — —
3JEKTpOJn3 BOAblL. Peakiumn
COCJIMHECHHUS —
B3aUMOJICICTBUE  BOJBI  C

OKCHIIaMH METAaJJIOB Hu
HEMETAJIJIOB. VcaoBue
B3aUMOJICUCTBUS OKCHJIOB
METAJUIOB M HEMETa/IOB C
BOJOM. ITonsTie
«TUJPOKCHUIIBI. Peakiiun
3aMENICHUS —

B3aMMOJICICTBHE  BOJBI  C
MmerauiamMd. Peaxknuu oOMeHa
— TUIPOJIU3 BEIIECTB

demoncrpauuu. [Tpudop mns

3JIEKTPOJIU3a BOJIBI.
BzaumopeiicTBue OKCHJa
Kaablus C BOJIOM u
HUCIBLITAaHUE MOJY4YEHHOI' O

pacTBopa peHonTarenHOM.

B3aumoneiicteue HaTpus ¢
BOJOM BrImonHenue 3aganuid
1o TEME «3MeHeHwus,
MPOUCXOISIINE c

Obvscuams, 9T0 TaKOe THAPOIH3.

Xapakmepuzosamvb  XUMUYECKHE
CBOIMCTBA BOJIBI, ONUCHIBAMb UX C
IIOMOLIBIO YpaBHEHUNU
COOTBETCTBYIOLINX peakuuii.
Hcnonvzosamo 3HAKOBOE
MOJICJINPOBAHUE. THonyuamo
XUMHYECKYI0  HMHPOpMAIUIO U3
pa3IMYHBIX HMCTOYHHUKOB.

IIpeocmasnsasms WHPOPMALIAIO TIO
Teme. «VI3MeHeHus1, IPOUCXOIAIIHE
C BEIECTBAMH» B BHUIE TaOJIMHII,
CXEM, OIOPHOTI0 KOHCIIEKTa, B TOM
YUCJIE C TPUMEHEHHEM CPEJCTB
HKT.
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BemiectBamMuy. O000OIIEHNE U
cucTeMaTu3alus 3HAaHUU II0

TeMe «3meHeHus,
MPOUCXOJIAIINE c
BEIIECTBAMI.
Konmponvnaa paboma 3. no
meme «H3menenus,
npoucxoosuyue c
8euecmeaminy
Tema 5. IIpaktukym 1 | [IpaBuna TEXHUKHU Pabomamo c naboparopuem | 1,2,3,4,5,6,7,8
«IIpocreiimme onepanuu ¢ | 6e30MaCHOCTH Ipu paboTe B 00opy10BaHUEM u
BelIeCTBOM) XUMHAYECKOM KaOHMHeTe. HarpeBaTeIbHBIMU  MPUOOpaMH B
[Tpuemsbl oOpamieHus c COOTBETCTBUU C npaBUIaMU
1a00paTOPHBIM TEXHUKH 0e30macHOCTH
000opyI0BaHUEM u Bvinoansims mpocTednine mpueMbl
HarpeBaTeIbHBIMH MPUOOpaAMH oOpamieHuss ¢ J1abopaTOpHBIM
[Tpuznaku XHUMHAYECKHX 000pyIOBaHUEM: C JIAOOPATOPHBIM
peakuui. [Ipurorosnenue HITaTUBOM, CO CIIUPTOBKOM.
pactBopa caxapa u Habnrwoame 3a CBOWCTBaMH
OTIpeJIeIeHUe MAacCOBOM JIOJH BEIIIECTB " SIBJICHUSIMH,

€Tro B paCTBOPpC.

MPOUCXOSIINMHU C BEIIECTBAMHU.
Onucwvieamo XHUMHYECKHI
HKCIIEPUMEHT c MTOMOIIIBIO
€CTECTBEHHOTO  (PYCCKOro MU
POJIHOTO) SA3BIKA U S3bIKA XUMHH.

Cocmasnsamo BBIBO/JI o
pe3yabpTaTam IIPOBEJEHHOTO
AKCIIEPUMEHTA.

T'omoeumbo pacTBOpHI c

ONpPENEIEHHONM MacCOBOM  JOJIeH
PacTBOPEHHOIO BELIECTBA.
Paccuumvieams MaccoByXO OO
PacTBOPEHHOI'O BEUIECTBA.
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Tema 6. PacrBopenmue.
PacTBoOpbI. CsoiicTBa
PacTBOPOB JIEKTPOJIUTOB

[Tonstue 00
3JIEKTPOJIUTUYECKON

JUCCOIMALMU.  DJIEKTPOJIUTHI
W HEBJIEKTPOJUTHL. MexaHu3zm
JUCCOLIMALMU AJIEKTPOJIUTOB C

pa3IUYHBIM XapaKkTepoM
CBSI3H. CreneHn
JIEKTPOJIUTUYECKON

mucconuanuy. CUiabHBIE U

cy1abbIe AIEKTPOITUTHI
Jdemoncrpamun. HcnbiTaHue
BEILIECTB M HMX PacTBOPOB Ha
31EKTPONPOBOIHOCTb.
OcHoBHBIE MOJIOKEHUS
TEOPUU  BJIEKTPOJIUTUYECKOU
JIUCCOHUAIINH. HMounrsie
ypaBHEHUS peakuuii. Peakuun
oOMeHa, HIylmue N0 KOHIIA.
Knaccudukanus MoHOB M HX
CBOMCTBA. MONEKYJSIpHBIE U
HMOHHBIE YPaBHEHUS PEAKIIMil.

JdemoHcTpanmu.
3aBHCHUMOCTh
AIEKTPOMPOBOTHOCTH
YKCYCHOM KHCIIOTHI oT
KOHIICHTpAIIUH. JIBmxenune
OKpAaIIeHHBIX HOHOB B

AIEKTPUUYECKOM TOJIE.
JlabopaTopHbie onbITHI. 18.
B3aumoneiicteue  pacTBOpOB
XJOpUAa HaATpUs W HUTpaTa
cepebpa. Kucnotsr, ux
KJIacCU(PUKAIIHS.

18+1

Xapakmepuzosambo HOHATHUS
«QIEKTPOIUTUYECKAS
JUCCOLIMALIUA»,  «DJIEKTPOJIUTHD,
«HEIEKTPOJIUTHIY.
Xapakmepuzosambv HOHATUS
«CTENEeHb JUCCOLIUALIUN»,
«CWJIbHBIE 3JIEKTPOJIMTHDY, «Cl1adble
AIIEKTPOJIUTHIY, «KaTHOHBD,
«aQHUOHBD, «KHCIIOTBD»,
«OCHOBaHMUSI», «COJIN».
Cocmasnamo ypaBHEHUS
ANEKTPOJIUTUYECKOMN

JMCCOLIMALIMU KUCIIOT, OCHOBAHUH U
coJen. Hnnrocmpuposams
IpUMEpPaMU OCHOBHBIE MOJIOXKEHUS
TEOpUH JIEKTPOJIUTUYECKON
JIICCOLIMALINY; TeHETHYECKYIO
B3alMOCBS3b MEXJy BEIIECTBAMU
(mpocToe BELECTBO — OKCHJ —
THAPOKCU — coib. Pazmuuamo
KOMITOHEHTBI
JI0Ka3aTeNNbCTB(TE3UCOB,
apryMeHTOB u bopmbl
JI0KAa3aTeNbCTBA). Packpvieamo
CYyIIHOCTb  TIOHATUS  «HMOHHBIE
peaxKum.

Cocmaenamo MOJIEKYJISIPHBIE,

MOJIHBIE M COKpPAILECHHbIE HOHHBIE
YpPaBHEHUS pPEaKIUid C y4acCTUEM

ANEKTPONUTOB.  Habrwoams  u
onucwbieams  PEAKIUNA  MEXIy
DNEKTPOJIUTAMH  C  [OMOIIBIO
€CTECTBEHHOTO  (PYCCKOTO  WJIU

1,2,3,4,5,6,7,8
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Jucconumanuysi KHCIOT W HX
CBOMCTBA B CBETE TEOPHUHU
AJIEKTPOJIUTAYECKOMN
JIMCCOLIMAITNH.
BsauMogeiictBue KUCIOT ¢
MeTaJlJIaMH.
DIIEKTPOXUMUYECKU I pan
HaIpsHKEHUN METaJLIOB.
BsauMogeiictBue KHUCIOT ¢
OKCHUJIaMU METaJIJIOB.
BzaumoneiictBue KHCIOT C

OCHOBaHMSIMU —  peaKIus
HEUTpaJIU3aliH.

BzaumogeiictBe KHCIOT C
COISIMH. Hcnonp3oBanue

TaOJIUIBl PACTBOPUMOCTH IS
XapaKTePUCTUKU XUMHUYECKHUX
CBOWCTB KHCJIOT.
JlabopaTopHble ombITHI. 19.
[Tonyuyenue

HEpPacTBOPUMOTO THUJIPOKCUIA
U B3aMMOJICHCTBHE €ro ¢

KHCJIOTaMH. 20.
BsauMogelictBue KUCIOT ¢
OCHOBaHUSIMH. 21.

BzaumogeiictBe KHCIOT C
OKCHJAMH  MeETauioB.  22.
BzaumojeiicTBre KUCIOT C
MeTaJJIaMH. 23.
BzaumojeiicTBrue KUCIOT

C COJISIMH.

OcHoBaHus, UX
Kiaccuukanms.

POJIHOTO) SI3bIKA M SI3bIKA XUMUHU.
Xapaxmepuzoeamw o0mue
XMMHUYECKHUE CBOMCTBA KHCIOT C
MTO3HULIMN TEOpUHU
AIIEKTPOJIMTUYECKON JUCCOIUAIIIH.
Cocmasnsamo MOJIEKYJISIPHBIE,
MOJIHBIE W COKpAIICHHbIE HOHHBIC
YpPaBHEHUSI pPEAKLUHA C Yy4aCTUEM
Kucnot. Habarwooams u onucvieamo
peakimMu C y4acTHEM KHCIOT C
MIOMOIIBIO €CTECTBEHHOT'O
(pyccKoro WM poJHOTIO) A3bIKa

U s3blKa XUMHUH. [Iposooumb
OTIBITHI, MOJTBEPIKIAIOIIHE
XMMHUYECKHUE CBOICTBA KHUCIOT, C
cOoOIOICHUEM NPAaBWJI  TEXHUKU
0€301MMacHOCTH. Cocmaenams
MOJICKYJISIPHBIE, MOJTHBIE
COKpAIllEcHHbIE HWOHHBIC ypaBHEHUS
peakuuii ¢ y4acTUEM OCHOBAHHIA.

Habnrooamos u OnuUcCkHIBAMb
pPEaKIMu C yYacTHEM KHCIOT C
[IOMOILIBIO €CTECTBEHHOTO

(pycckoro WM poOJHOTO) s3bIKa U
S3bIKa XUMHU. [Ip08oOums OMBITHI,
HO}ITBCp)KI[aIOHII/Ie XUMHUYCCKUEC
CBOMCTBa OCHOBaHH, c
COONIOZICHMEM TPaBHI TEXHUKHU
oesomacHoctd. OOwscHamb, UYTO

Takoe HecoseoOpasyro- ue
OKCH/IBI, coJIeoOpa3yromme
OKCH/JIBI, OCHOBHBIE  OKCH/IBI,
KHUCJIIOTHBIC OKCHBI.
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Jwucconuanysi OCHOBaHHMI U
X CBOWCTBA B CBETE TEOPUHU
AJIEKTPOJIUTAYECKOMN
JIACCOIMAINH.
BsauMmogeiictBue OCHOBaHUU
¢ comsamu. Mcnonn3oBaHue

TaOJIUIIBI

PacTBOPUMOCTHU IS
XapaKTEPUCTUKU XUMHUYECKHUX
CBOMCTB OCHOBaHUM.

BsaumogeiictBue 1ienoder ¢
OKCHJIaMH HEMETAJIJIOB.
JlaGopaTopHble ONBITHI. 24.
BzaumogeiictBue 1mienmoueii ¢
KHCJIOTaMU. 25.
BzaumogeiictBue 1mienoueii ¢
OKCHIAaMH HEMETaIOB. 26.
BzaumogeiictBue 1mienoueii ¢
comamu. 27. Ilonmyuenue u
CBOMCTBA HEPacCTBOPHUMBIX
OCHOBaHUIA.

O000meHne cBemeHuii 00
OKCHaX, UX

KJIaCCU(PUKAIIMK U CBOMCTBAX.
JlaGopaTopHble onbITHI. 28.
BzaumopeiictBie  OCHOBHBIX
OKCHJIOB C KHCIOTamMHu. 29.
BzaumopeiicTBie  OCHOBHBIX
okcugoB ¢ Bomou.  30.
BzaumopeiicTBue KHUCIOTHBIX
OKCHIOB C mieiodamu. 31.
BzaumojeiicTBe KHUCIOTHBIX
OKCHJIOB C BOJOI.

Xapaxkmepuzosams oOune

XUMHYECKHE CBOICTBA
cosieo0pa3yrommx OKCHJIOB
(KUCTIOTHBIX U OCHOBHBIX) €
MO3UIIUU TEOpUU
AIEKTPOJIUTUYECKON JTUCCOLUALIUH.
Cocmasnsams MOJICKYJISIPHBIE,

MOJIHBIE M COKpAICHHbIC HOHHBIC
YpaBHEHHsI PEAKIUi C ydacTHEeM
OKCH/JIOB. Habniooamw u
ONnUCHIGAMb PEAKIUH C Y4acTHEM
OKCHJIOB C TIOMOIIIBIO

€CTECTBEHHOTO (PYCCKOTO SI3bIKa).
IIposooums OTIBITHI,
MOJITBEPKIAIOIIIHE XUMHYECKHUE
CBOMCTBAa OKCHJIOB C COOJIFOJICHUEM
NpaBUJI TEXHUKU OE30MACHOCTH.
PaznuuaTh  MOHATHS — «CPEAHHE
COJIN», «KHCJIBIE COJIMY, «OCHOBHBIC
coim». XapakTepus3oBaTh OOIIME
XMMHUYECKHE CBOMCTBa coyied ¢

MTO3ULINN TEOpUHU
JJIEKTPOJIUTUYECKON ITUCCOLUALIAH.
Cocmaenams MOJIEKYJIIPHBIE,

MOJIHbIE WM U COKpAIlCHHBIE
VWOHHBIE YPaBHEHMS pEAKLIUNA C
yuactueM coneil. Habarooams u
onucvleamy PEAKIUU C Y4acTHEM
COJIE C MOMOILIBK E€CTECTBEHHOIO
(pycckoro WM POJHOTO) sI3bIKA U
SA3bIKA XUMHUH. Hpoeo()umb OIIBITHI,
MOITBEP K IAOIIHE XUMHUYECKHE
CBOICTBA COJIEH, C COOIIOIECHUEM
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Conn, wx jgucconuanus u
CBOMCTBA B CBETE TEOPHUHU

AIEKTPOJIUTUYECKON
JIACCOLIMAIUH.
BsaumogeiictBue coied ¢
MeTaJIaMH, 0COOEHHOCTH

ATUX PEaKIuH.
BzaumogeiictBue coneii ¢
COJISIMH. Hcnons3oBanue
TaOJIUIBI PACTBOPUMOCTH IS
XapPaKTEPUCTUKA XUMHUYCCKUX
CBOICTB COJICH.
JlaGopaTopHble ONBITHI. 32.
BzaumogeiictBue coneii ¢
KHCI0TamMu33.
BzaumogeiictBue coneii ¢
IeJIOYaMHU.

34, B3auMoJeHCTBUE COJICH C
coiaMu. 35. BzaumoneiicTBue
pacTBOpOB cosen c
MeTaJllIaMH. I'eneTnueckue
psAIbl MeTaula W HeMeTalla.
['eneTnueckass CBsI3b MEXIY
KJaccaMu HEOPTaHUYECKHUX
BCIIECTB.

O0600mmenue 51
cCUCTEMaTH3anusd 3HAaHWH 110
TEME «PacTBOpEeHue.
PacTtBopbI. CnoiicTBa

pacTBOPOB  DJIEKTPOIMUTOBY.
Pemenne 3agad, ynpaxHeHU
u TECTOB o TEME.
O06o01eHne "

NpaBUI TEXHUKH OE30MACHOCTH.
Xapaxmepuzosamu MTOHSTHE
«TCHETHUYCCKUI psL».
Hnnrocmpuposams: a) npuMepaMu
OCHOBHBIC  TIOJIO)KCHHUSI  TCOPHUHU
ANIEKTPOIUTUICCKON JTUCCOIMAIINH;
0) TEHETHYECKYH B3aWMOCBS3b
MEXIy  BelecTBaMu  (IPOCTOE
BEIIECTBO — OKCHJI — THIPOKCHU]I

— COJIb). Cocmasnams
MOJIEKYJISIPHBIE, MIOJIHbIE u
COKpAaIICHHbIE MOHHBIC YpaBHEHUS
peakuuit c Y4acTHEM
AJIEKTPOJIUTOB. 3anucvieame
YpaBHEHUS peakuumii,
COOTBETCTBYIOIINX
MOCIIEA0BATEIHHOCTU(«IIETOYKEN )IT
pEBpaILICHU I HEOPTaHWYECKUX

BELIECTB  PA3JMYHBIX  KIJIACCOB.
IIposooums O1EHKY COOCTBEHHBIX
JOCTUKEHUN B YCBOCHHMHM TEMBI.
Koppexmuposams cBou 3HaHUS B
COOTBETCTBUU C  IJIAHUPYEMBIM
pe3yJIbTaTOM. Tonyuamo
XMMUYECKYyl0  MHpopMamuu  u3
Pa3IMYHbIX UCTOYHUKOB.

Ilpeocmasnams wHOpPMAIUIO TI0
TeMe «PactBOopenue. PacTBOphI.
CaoiicTBa pacTBOpOB
AIIEKTPOJIUTOBY» B BHJE TaOIuII,
CXEM, OMOPHOI0 KOHCIIEKTa, B TOM
qucie C IPUMEHEHUEM CPENICTB
UKT. Obwvscuamb, 4dYTO TaKoe
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cUCTEMaTH3allisl 3HAHUHU II0
Teme «PactBOpeHue.
PacTtBopBHI. CaoiicTBa
PacTBOPOB 3JIEKTPOIUTOBY.

[ToaroroBka K KOHTPOJBHOM

paborte. Koumponvnas
paboma 4. no  meme
«Pacmeopenue.  Pacmeopui.
Ceoticmsa pacmeopos
NEKMPOTUNOBY.
OxkucCIUTENBHO-
BOCCTaHOBUTEIHLHBIE

peaxiuu. Omnpenenenue
CTEIEHEN  OKUCIEHUsS IS
AJIEMEHTOB, o0pa3yrommx

BCIICCTBA Pa3HbIX KJIACCOB.
Peakuuu wmoHHOTO obMeHa u
OKHCIINTCIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIIHNU.

OKucIuTEID it
BOCCTAHOBHUTEID, OKUCIIEHNE U
BOCCTAHOBJICHUE.
CocraBienne ypaBHEHUU
OKHUCJINUTEIBHO-
BOCCTAaHOBUTENBHBIX pEaKIUN
METOJIOM AIIEKTPOHHOTO
OajaHca.

O06o0mmenue u
cHCTEMaTH3aInsI 3HaHUH 110
TeMe «OKHCIUTEIIBHO-
BOCCTAHOBHUTEJILHBIE
peaKLm.
JdemMoHcTpanum.

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIC

pcaKkuuu, OKHCIHNTCIIb,
BOCCTaHOBHUTCIIb, OKHCJICHHUEC,
BOCCTAaHOBJICHHC.

Knaccugpuyuposams ~ Xxumudeckue
pPEaKIuu 10 MPU3HAKY «M3MEHEHHE
CTCTICHEH OKUCIICHUS 3JICMEHTOBY.

Onpedensmo OKHUCITUTEIb u
BOCCTaHOBHUTEIIb, IIPOIIECCHI
OKHCJICHHS ¥  BOCCTAHOBJICHHS.

Hcnonvzosamo 3HAKOBOE
MOJIEITUPOBAHUE. Cocmasnamo
YpaBHEHUS OKHCJIMTEIIb-HO-
BOCCTAaHOBHUTEIILHBIX peakuuid,

UCTIONB3Ysl METOJl AJIEKTPOHHOIO
Oananca. Onpedensimb OKUCIUTEIb
U BOCCTAaHOBHTEJb,  IPOIIECCHI
OKHCJICHUS 1 BOCCTAHOBJICHHS.
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BsauMoeiicTBuEe IIMHKA

C CEpoH, COJIIHOM KHUCJIOTOM,
XJIOPUAOM

menu (II). T'openne wmarnus.
B3aumoneiictBue XJIOpHOM U
CEpPOBOJAOPOIHOM BOJBI.
CgoiicTBa TPOCTHIX BEIIECTB
— MCTAaJIJIOB M HEMETAILIOB,
KHCIIOT M COJIEH B CBeETe
OKHUCJIUTEIIbHO-
BOCCTAHOBUTEIbHBIX PEAKIIUH.

Tema 7. IIpaktukym 2.
«CBoiicTBa pacTBOpoB
3JIEKTPOJIUTOB)

Pemenue
SKCIEPUMEHTAIBHBIX 33]1a4.

Ymemo oOparmaThcs c
71ab0paTOpHBEIM 00OPYIOBAaHUEM H
HarpeBaTeIbHBIMU  MPUOOpaMH B
COOTBETCTBUU C paBUJIaMU
TEXHHUKHU 0€30IMacCHOCTH.
Pacnosnasams HEKOTOpBIE aHUOHBI
U KaTuoHbl. Habniodams CBOWCTBA
AIIEKTPOJIUTOB U MPOUCXOMISIINX C
HUMU siBIeHUW. Habrnooams u
onucvleamy PEAKIUU C Y4acTHEM
JIEKTPOJIUTOB c TTOMOIIIHIO
€CTECTBEHHOTO  (PYCCKOTO  HIIU
POITHOTO) S3bIKA M SI3bIKA XUMUHU.
QDopmynruposamb  BBIBOABI IO
pe3yiIbTaTamMm MIPOBEJICHHOTO
HKCIIEPUMEHTA.

1,2,3,4,5,6,7,8

9 kaacce

1.BBenenue. Ooman
XapaKTepUCTHKA

XHMHUYECKHX 3JIEMEHTOB M
XHUMHYECKHX peakumii.

Ilepuoauyeckuii 3aKOH M

XapaKkTepucTUKa 3JIEMEHTa 110
ero TTOJIOKEHUTO B
IIepuonnueckon cucreme
XAUMHUYeCKuX 3jiemeHToB 1. 1.
Menpeneena. CaolicTBa

11

Xapaxmepuszosams XUMHYECKUE
AIIEMEHTHI 1-3-T0 MepHoaoB MO WX
nojoxkeHuro B Ilepuogmueckou
CHUCTEME XHMHMYCCKHX DJJIEMCHTOB
J1. n. MeHpeneeBa.
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IMepuoguyeckas

CHCTEMA

XUMHUYECCKHUX 3JICEMCHTOB Il.

HU. MenneiaeeBa

OKCHJIOB, KHCJIOT, OCHOBaHHI
U COJIEH B CBETE TEOPUHU

NEKTPOJINTUYECKON
JUCCOLMAIMU U OKHUCIICHUS
BOCCTAHOBJICHUS.
JleMoHCcTpanum. Mogenn
aTOMOB  3JIEMEHTOB  1-3-T0
[IEPUOJIOB. ITonsTue 0
IIEPEXOIHBIX JJIEMEHTAaX.
AM(pOTEPHOCTD.
I'enernueckuit pan

MEPEXOJHOTO JIEMEHTA
JlabopaTopHble oONbITHL. 1.
[Tonyuyenue TUAPOKCH]IA
LIMHKA U UCCIIEJOBAHUE €TI0
CBOWCTB.

Ilepuoguuecknii  3aKOH U
[Iepnonnueckas cucrema
XAMUYECKUX 3iiemeHToB 1. U.
Menneneena
Hemoncrpaumnu. Pasnuunbie
(bopMbI TabIUIL
[Tepuoanueckon CHUCTEMBI.
JlabopaTopHbie ONBITHI. 2.
MogaenupoBaHue MOCTPOEHUS
[Iepnonnueckoit cucremsl [l
N. Menpeneesa.

Xumuueckas OpraHu3aIus
JKUBOM HEXKHBOW MPHPOIBI.
XUMHYECKUHA COCTaB  sapa,
MAaHTUM W 3€MHOH  KOpBI.
XUMHYECKUE  DBJIEMEHTBHl B
KJIETKAaX >KUBBIX OPraHU3MOB.

Apaymenmuposamo CBOICTBa
OKCHJIOB M THJIPOKCHIOB METAJIJIOB
u HEMETAJIJIOB MOCPEACTBOM
MOJICKYJISIPHBIX, MIOJTHBIX u
COKpAILIEHHBIX MOHHBIX YpaBHEHUU
peakiuii. OOvsCHAMb, UYTO TaKOE
amdoTepHbIe COEJIMHEHUSI.
Habnwoams u onucvleamy
peakuu MeXIy BeIIeCTBAMU C
MOMOIIBI0  PYCCKOTO  (POAHOTO)
A3BIKA U A3bIKA XUMHH.
Xapaxmepuzosams JBOVCTBEHHBIN
XapakTep CBOWCTB aM(OTEPHBIX
OKCHJIOB u THIPOKCH/IOB.
1Ipoooums OMBITHI MO MOTYYCHHUIO
U TIOATBEP)KICHHIO XHUMHUYECKUX
CBOICTB aM(OTEepHBIX OKCHAOB U
THIPOKCHIOB  C  COONIIOJICHHEM
MpaBWJI TEXHUKU OE30MACHOCTH.
Paznuuamo €CTECTBEHHYIO U
UCKYCCTBEHHYIO  KJIacCHU(UKAIIH.
Apeymenmuposams OTHECEHHUEe
ITepuoanueckoro 3aKOHa K
€CTECTBEHHOU KiacCU(PUKAIUU.
Mooenuposams XUMHYECKHE
3aKOHOMEPHOCTH C  BBIJCJIIEHUEM
CYIIECTBEHHBIX XapaKTePUCTUK
00BEeKTa M TPEACTaBIECHUEM HX B
IIPOCTPAHCTBEHHO-TpapUUECKO

WIH 3HaKOBO-CHMBOJIUYECKON
dbopwme.
Xapakmepuzosamu poib

XUMHYECKH JJIEMEHTOB B JKMBOH H
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Makpo- 1 MUKPOIJIEMEHTBHI.

JleMoHCTpaLIUH. Mogens
CTpPOCHHMSI 3EMHOro Iapa B
MOTICPEYHOM paszpese.

O0001esne  CBEIEHUN O
XUMHYECKUX peaKIusx.
Knaccudpukanus XUMUYECKHX
peakuui 10 Pa3IUYHbIM
OCHOBAHUSAM: COCTaBY U YHUCITY

pearupyromumx u
00pa3yroumxcs BEILECTB,
TEIJIOBOMY addexry,
HAlpaBlICHUIO,  M3MEHEHHIO
cTeneHen OKHUCJICHUS
3JIEMEHTOB, 00pa3youmx
pearupyromue BEIIIECTBA,
dase, UCIIOJIb30BaHHIO
KaTajn3aropa.

JlaGopaTopHble ONBITHI. 3.
3amenienue

KEJIe30M MeIM B PpacTBOpe
cynabgpata Menu (II) Ilonstue
O  CKOPOCTH  XHMHYECKOM
peaKuu. DakTopsl,
BIMSIOIIME  HAa  CKOPOCTb
XUMHYECKUX PEAKIUM.

JdemoHcTpanmu.

3aBUCHUMOCTh CKOpOCTH
XUMHUYECKOM  peakiuu  OT
MIPUPOIBL. pearupyromumx
BEIIIECTB. 3aBUCHUMOCTD
CKOPOCTH XUMHYECKOU

p€akuu OT KOHUCHTpaluunu

HEKHUBOM pupoe.
Knaccugpuyuposams ~ xumudeckue
AJIEMEHTHI B KJETKaxX Ha Makpo- U
MHUKpPOAJIEMEHTBI. O0bACHAMb, UYTO
Takoe  XHUMHYECKass  peakius,
peaKkuuy COCAMHEHHS, pPEeaKlUuu
pa3joXeHus, peakuuu oOMeHa,
peakuuy  3aMeIIEHUs, PeaKUUuu
HEUTpaau3anuu, SK30TePMHUUYECKUE

peaKIuu, SHJIOTEPMUYECKHE
peakuuy, OOpaTHMbIE pPEaKIHH,
HeoOpaTuMble peaxuuu,

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKknuy, TOMOTECHHBIE pEeaKIuH,
reTeporeHHbIe peaxiuu,
KaTaJIMTHIECKUE peaKIuu,
HEKaTaJIUTUYECKHUE peaKiuu,
TEINIOBOH  A(PPEKT XUMHUYECKOH
pEaKIMH. Knaccugpuyuposamo
XUMHYECKHUE peakuuu o
Pas3IMYHBIM OCHOBAHUSM.
Cocmaenamo MOJIEKYJISIPHBIE,
MOJIHBIE U COKpAIllEHHbIE HOHHBIE
YPaBHEHUS PEAKIIUM.

Onpeodenamo OKHCJIUTENb u
BOCCTAaHOBHUTEIIb, IIPOIIECCHI
OKHCIICHHSI 1 BOCCTAHOBJICHUSI.
Habniooams u onucwvleamo
peakMu MEXIy BEIIECTBAMH C
MOMOILIBIO  PYCCKOTO  POAHOTO)
SI3BIKA U SI3BIKA XHUMUH.

Obvsacuams, YTO TaKOE CKOPOCTh
XUMHUYECKOU peaxkuu.
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pearupyromux BEIIIECTB.
3aBUCUMOCTh CKOpOCTH
XUMHUYECKOH  peakuuu  OT
IUIOINAAX  COIPUKOCHOBEHHMS

pearupyrommx BEIIICCTB
(«xkunsmi CJI0i»).
3aBHCUMOCTh CKOpPOCTH

XUMUYECKOM  peakiuu  OT
TEMIIEpPAaTypbl pearupyrouux
BELIECTB.

JlaGopaTopHble ONBITHI. 4.
3aBUCUMOCTh

CKOPOCTH XUMHYECKON
peakuuu oT IIPUPOABI
pearupyromux BeELECTB Ha
IIpUMeEpe B3aUMOJCUCTBUSA

KHCIOT C MeTajllaMH. 3.
3aBUCUMOCTb CKOPOCTH
XUMHMYECKOM  peakuuud  OT
KOHLEHTPALlUU Pearupyronmx
BELIECTB Ha npuMepe
B3aUMOJCUCTBUSA LHMHKA C
COJITHOM KUCJIOTOHM pa3InyHOU
KOHIEHTpaLUH.

6. 3aBUCHMOCTb CKOPOCTH
XUMHUYECKOM  peakiuu  OT
IJIOIIAN  CONPUKOCHOBEHMS
pearupyromux BeUIecTB. 7.
MoaenupoBaHue «KHUMSIIETO
CII0SD». 8. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKON
peakuuu OT  TEeMIEpaTypsl
pearvpyoomux BeUIeCTB Ha

Yemanasnusamo MPUYKUHHO-
CIIC/ICTBEHHBIC  CBS3M  BIIUSHUSA
HEKOTOPBIX (PAKTOPOB HA CKOPOCTH
XMUMUYECKUX peakuuid. Habarodamo
U Onucwléams PEAKIUH  MEXITY
BEIIECTBAMH C TIOMOIIBIO PYCCKOTO
(pogHOTO) s3BIKA MU S3BIKA XUMHUHU.
IIposooums OTIBITHI,
MOJATBEPXKJIAIOIIUE  3aBUCUMOCTH
CKOPOCTH XMMHYECKON pPEeaKIuu OT
pa3INyYHbIX (PaKTOPOB.

Obvscuamo, 4YTO TaKkoe
KaTaJm3aTop. Habnrwoamw u
onucvléamy ~ PEAKUUU  MEXITY
BEIIECTBAMH C MOMOIIBIO PYCCKOTO
(pOTHOTO) s3BIKA M SI3BIKA XHMUHU.

CamocTosTeNBHO npo8ooUms
OTIBITHI, MOATBEPKIAIOIINE
BIIUSIHUE KaTaJlu3aToOpOB Ha

CKOpPOCTb XHMHYECKOW PEaKLIHH.
IIposooums OLEHKY COOCTBEHHBIX
JOCTUKEHUII B YCBOGHHMHM TEMBI.
Koppexmuposamb cBou 3HaHUSA B
COOTBETCTBUU C  IJIAHUPYEMbBIM

pe3yIaBTaTOM. Honyuamo
XUMUYECKYI0  HMHPOpMALMIO U3
Pa3ITUYHBIX HMCTOYHHKOB.

IIpeocmasnsams WHPOPMALUIO TIO
teMe «OOmias  XxapakTepuCTHUKa

XUMHUYECKUX 2JIEMEHTOB u
XUMHAYECKUX peaKkuuid.
[Tepuoanueckuit 3aKOH 51
Ilepnonnueckas cucrema
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npuMepe B3aUMO/JICUCTBUS
okcuzaa menu (II) ¢ pactBopom
CEpHOM KHCIIOTHI Pa3IMYHON
temneparypbl  Karamuzatopsl
u  Katanu3.  VHruOuTOpHI.
AHTHOKCHIAHTBHI.
JdemoncTpanmu.
I'oMOreHHsbIN U reTeporeHHbINn
Katayin3pl. DepMeHTaTUBHBIN
karanu3. UTarubuposanue.
JlabopaTopHble oOmbITHI. 9.
Paznoxenue nepokcuaa
BOJIOpOJA C MOMOILBIO OKCUA
mapranna (IV) u karamasbl.
10. O6HapyxeHue KaTanasbl B

HEKOTOPBIX ITUIEBBIX
MPOJIYKTax. 11.
WNurubuposanue

B3aUMOJCICTBUS  KHUCIOT C
METAUIAMU ¥ yPOTPOIIMHOM.
O06o06menne "
cUCTEMaTH3anusl 3HAaHWH 110
TEME Bsenenue Obmas
XapaKTepUCTHKA XUMHUYECKHUX
JJIEMEHTOB U XUMHYECKHUX
peakuui. [Tepnonnueckuit
3akoH u  Ilepmonnueckas
cucremMa XUMHUYECKHUX
anemeHToB. /1. . Menaeneena
Ypok-yrpaxHeHue c
HCIIOJIb30BaHUEM

CaMOCTOSITENIbHOW PabOTHI MO
BBITIOJTHEHUIO ~ NPOBEPOUHBIX

XUMHAYeCKuX oanemenTtoB J[. .
MenneneeBay B BuHIE TaOiwIl,
CXEM, OIOPHOTO0 KOHCIIEKTa, B TOM

4yuClie C IPUMEHEHHEM CpEICTB
HKT.
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TECTOB, 3aJaHun u
YIPA)KHEHUM.

Konmponvnasa paboma 1. no
meme  «Bsedenue.  Obwas
Xapakmepucmuka Xumu4eckux
9NEeMEHMO8 U XUMUYECKUX
peaxyuil. Ilepuoouueckuii
sakon  u  Ilepuoouyeckas
cucmema XUMUYECKUX

anemenmos J[. M. Menoeneesa.

Tema 1. MeTaJLIbI.

Bex wmensblil, OpOH30BBHINH,
Kene3nnrit MeTtamisl B
HUCTOPUHU YyeJIOBEUECTBa
IlonoxeHnue  METaIOB B
[Tepuonuueckoit CHCTEME
XUMHUYECKUX 3jiemeHToB 1. U.
Menpgeneea. MeTtannuueckas
KPUCTAJUTMYECKasi pelieTka M
MeTaJUIMYeckass XMMHYecKas
cBsa3b. OOmme Qusnueckue
cBoiictBa MeTaiuioB. CILIaBHI,
HX CBOICTBA U 3HAYCHHE.

JleMoHCTpanuH. O6pa3sibl
CILJIABOB. XHUMHYECKUE
CBOHCTBA  METANIOB  Kak

BOCCTAaHOBHTEJICH, a TaKXe B
CBETC UX IIOJOXKEHHSI B
AIEKTPOXUMHUUECKOM PSITY
HaIpsKEHUH METaIOB.
JdemMoHcTpanum.
BzaumogeiicTBue MeETaIIoOB C
HEMETaJIaMU.
JlaGopaTopHble onbIThl. 12.

14 +3

IIposooums pacyeTsl o
XUMHYECKUM dopmynam U
ypaBHEHUSIM peakuuii,
MIPOTEKAFOIINX C yJacTHeM

MCTAlJIOB n nux COGﬂHHeHHﬁ.
Ocyu;ecmeﬂﬂmb IIOMCK HCTOYHUKOB

XHUMHUYECKON WHpOpMaIINH,
HEOOXOMUMBIX  JUII  CO3JIaHUA
BBIOPAaHHOTO  MH(GOPMAIIMOHHOTO

MPOAYKTA 110 XUMHH
MeTauioB. [Ipedcmasnsims €ro B

dbopme MIPE3CHTALINH.
AprymMeHTHpPOBaHO secmu
TEMaTHIECKYIO TMICKYCCHIO.

Obvscuamsp, 9TO TaKOe MeETaJlIbI.
Paznuuams GopMbl CyliecTBOBaHUS
METAJUIOB: JJIEMEHTbl WU MPOCTHIE

BEIIECTBA. Xapaxmepuzoeams
XUMHUYECKHE  DIIEMEHTBI-METAIIBI
1o 170'¢ MOJIOXKEHUIO B
Ilepuonnueckonn cucreme . M.
Menneneena. IIpocnosuposamu

CBOIMCTBAa HE3HAKOMBIX METAJIOB

1,2,3,4,5,6,7,8
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B3anmoneiictBue  pacTBOpOB
KHUCJIOT U COJIEW C METAJIAMMU.
Meramiel B npupone. OOuiue
CIOCOOBI MIX

MOJIyYEHUS. [TpoekTsr:
«Memannv 8 Hawem
opeaHuzmey. «B mupe 6xycos
U 3anaxoey.

JlaGopaTopHble OmbITHI. 13.
O3HakOoMJIEHME C  pyJdamu
xene3a. 14. OxpammBaHuu
IJITAMEHU COJISIMH  TICJIOYHBIX

METaJJIOB. Koppo3sus
METAJJIOB U CHOCOObI OOpHOBI
C HEW. O6mas
XapaKTepUCTHKA  IIEIIOYHBIX
METaJJIOB. lenounsle
METaJIBI B pUpoJe.

Crnoco0bl  UX  MOJIyYEHHUS.
Crtpoenue tomoB. lllenounsie

METaJlIbI — MIPOCTHIE
BEIIIECTBA. Baxueimue
COEIMHEHUS IEJIOYHBIX
METaJUIOB — OKCH/IHI,
THJIPOKUIBI U CONH (XJTOPUIBI,
KapOOHaTHI, cynb(aThl,

HUTpATbl), HX CBOWCTBA U
IIPUMEHEHHE B HApOJHOM

XO3SIICTBE. Kanuitneie
ynoopeHusl.

JleMoHCTpanum. O6pa3ibl
IETOYHBIX u
IETI0YHO3EMENTbHBIX

Mo MojokeHuto B Ilepuoamyeckoi
CUCTCMC XHUMHUYCCKHUX DODICMCHTOB

J1. n. Meuneneena.
Yemanasnueameo MIPUYUHHO-
CJIEICTBEHHBIE CBSI3H MEXIY
CTPOCHHEM aToma, BUJIOM
XUMHYECKON CBsI3H, THUIIOM
KPUCTAJUIMYECKOU peLeTku

METaJUIOB - MPOCTHIX BEIIECTB U MX
coequHeHuii.  QoOwsicHamb,  YTO
Takoe psJ aKTUBHOCTH METaJLIOB.

Ilpumenamo ero TSt
XapaKTEPUCTUKU XUMHUYECKHUX
CBOWCTB MPOCTBIX BEIIECTB-

MeTauioB.  Obobwams  cUCTEMY
XMMHUYECKHX CBOMCTB METAJIIIOB KaK
«BOCCTaHOBHTEJIBHBIC ~ CBOWMCTBAY.
Cocmaenams MOJICKYJISIPHBIC
YpaBHEHHS peaKIuid,
XapaKkTEPU3YIOMUX  XUMHUYCCKHE
CBOWCTBA METAJVIOB B CBETE YUCHUS
00 OKUCTTUTEIHHO-
BOCCTAHOBUTEJIBHBIX MpOIECccax, a
PEaKIUU ¢ yJacTHEM DJICKTPOJIUTOB
npeocmaensims TakkKe U B MUOHHOM
Bune. Habnwoams u onuceieamo
peaKuu MEXIy BEIIeCTBAMU C
MOMOIIBI0  PYCCKOTO  (POJHOTO)
SI3bIKA U SI3bIKA XHUMUH.

CaMocCTOsTeTHhHO npo8ooUms
OTIBITHI, MTOJITBEP K TAFOIITHE
XMUMUYECKHE CBOWCTBA METAJIOB, C
COOJTIOICHUEM TTPABHIT
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MeTaJuI0oB.  B3amMmopeiicTBue
HaTpus, JIMTHA C BOJOM.
B3aumoneiictBue HaTpus c

KHUCJIOPOIOM.

OO6was XapaKkTepUCTHKA
anemenTtoB Il Arpymnmsl:
CTpOEHHuEe aTOMOB,

MCITOYHO3EMCIIbHBIC MCTAJlJIbl
— IHPOCTBIC BEIICCTBA M HX

CBOMCTBA, Ba)XKHEHIITHE
COETUHEHUS
IETIOYHO3EMETBHBIX
METaJIJIOB — OKCH/IBI,
THJIPOKCHJIBI " coJu
(XJopuIbI, KapOOHAaTBHI,
HUTPATHI, cynb(aThl,
dbocdarel), uX CBOHCTBA H
MIPUMCHCHHE.
JdeMoHcTpamum.
B3anmoneiicteue

KaJbLHs c BOJIOM.
B3anmoneiicteue MarHus c
KHCIIOPOJIOM.

JlaGopaTopHbIe ONBITHI.

15. B3auMojeiicTBrEe KalabIHs
C BOJIOH.

16. IlonmyueHnue THUIpPOKCHIA
KaJbUs U HCCICAOBAHUE €TO
CBOMCTB.

Crtpoenue aToMa, pU3HUYECKUE
U XUMHWYECKHE  CBOICTBa
Keesa KakK MPOCTOrO
BEIIIECTBA. T'eneTnueckue

TEXHUKHU 0€30MacHOCTH.
Obvacuams, 4TO TaKOe KOPPO3HUSL.

Paznuuamo XUMHYECKYIO u
AIIEKTPOXUMHUYECKYIO  KOPPO3HIO.
Hnnrocmpuposams MOHSTUS
«KOPPO3HSI, «XMMHYECKast
KOPpO3Us»,  «QIIEKPOXUMUYECKAs
KOPPO3HSD» IpUMEpaMHu.
Xapaxkmepuzosams CrocoObl

3alUThl METANIOB OT KOPPO3HH.
Ob6vsacuams 3TUMOJIOTHIO Ha3BaHUS
IPYNNbl  «UIEJIOYHBIE  METaJUIbD).
Hasams 00LIYI0 XapaKTEPUCTUKY
LIEJIOYHBIX ~ METaUIOB [0  MX
nojoxenutro B Ilepuognueckoit
CUCTEME XHUMUYECKUX DJIEMEHTOB

J1. . Menneineesna.
Xapaxmepuzosams CTpPOEHHUE,
duznvecKue u XUMHUYECKHUE

CBOICTBa WIEJIOYHBIX.METAJJIOB B
cBeTe O0IIero, OCOOCHHOTO H
STMHUYHOTO.

IIpeockaszvieams — QU3NUECKUE U
XUMHUYECKHE CBOWCTBA OKCHJIOB H
THJIPOKCHUJIOB IIENOYHBIX METAJIOB
Ha OCHOBE WX COCTaBa U CTPOCHUS
U noomeepxcoams  TPOTHO3BI
YPaBHEHUSMH  COOTBETCTBYIOLINX
peakuuii. /lposooums pacyeThl MO

XUMHYECKUM dbopmynam u
YPaBHECHUAM peakuuid,
MPOTEKAOILUX c y4acTUEM

MICJIOYHBIX METAJIJIOB n nux
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pAnbI Fe2+ u Fe3+.
Baxwneiimme conu  xenesa.
3HaueHue Kenesa U ero
COCIMHEHUM Ul IPUPOABI U
HapOJHOTO X03siCTBA.
JdeMoHcTpanuu.
BsauMogaeiicTBue METaIIOB C
HEMETAJIAMMU. [Tonyuenue
ruapokcuaoB kenesa (II) u
(IIT). KauectBeHHbIE peakuuu
Ha uonbl Fe2+ u Fe3+.
JlabopaTopHbie onbITHI. 18.
BzaumopeiictBue kenesa ¢
COJITHOM  KHCJIOTOM. 19.
[Tonyuenue THUIPOKCHIOB
xenesa (II) u (II) u uzyuenue
HX CBOMCTB.

OO0o01IeHre 3HAHUI IO TeMe

«Metambi». Ypok-
YIpPaXHEHHE c
HCIIOJIb30BAHUEM

CaMOCTOSITENIbHOM paboThl 1O
BBINIOJIHEHUIO ~ NPOBEPOYHBIX
TECTOB, 3aJaHuH u
YIPa)KHEHUU

Konmponvnas paboma 2. no
meme «Memannol»

COEIMHEHUN. Obvacuamo
STUMOJIOTHIO  HA3BaHMSI  TPYIIIbI
«ILIETOYHO3EMEIBHEIE  METAJUIbI».
Jlasamwb 00IITYIO XapaKTEPUCTUKY

MerawioB Il A rpymmsr (Be, Mg,
MIEJIOYHO3EMEIIbHBIX METAJIOB) TIO
UX MojoxkeHuto B Ilepuoamyeckoit
CHCTEME XHMHUYCCKHX DJICMCHTOB

J1. n. Meuneneena.
Xapaxmepuszosamu CTpOCHUE,
buznvecKue u XAMUYECKHE
CBOICTBa MIET0YHO3EMEITLHBIX
METAIOB B  CBeTe  OOIIEro,
0COOCHHOTO u €IMHUYHOTO.

Ilpeockaszvieams  GU3HMYECKUE U
XUMHYECKHE CBOWCTBA OKCHJIOB H
rUapokcusioB  MetaioB I A
IpyNmbl HA OCHOBE WX COCTaBa W
CTPOCHHSI W NOOMBEPIHCOaANb

MIPOTHO3bI ypaBHEHUSIMHU
COOTBETCTBYIOIINX PEAKIIUI.

IIposooums pacyeTsl o
XUMHUYECKUM dbopmynam u
YpPaBHEHUAM peakuuid,
MPOTEKAIOLIUX c y4acTHEM

MIEJIOYHBIX ~ METAIOB U HX
coequHeHu.  Xapaxmepuzosamo

MOJIOKEHUE Kemesa B
IIepunonnueckoit cucreme
XUMHYECKUX »djaemeHToB . .
Menpeneena, 0COOEHHOCTH
ctpoeHust  atoma.  Onucwigamo
busnyeckue u XUMHYECKHE
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CBOIICTBa Jkene3a, MOATBEPkKAast UX
COOTBETCTBYIOIIUMHU ypPaBHEHUSIMU
peakuuii. Pazrmuuame dYYryHbl |
cramu. O6vAcHAmMb HaJIUYUE JIBYX
TEHETUYECKUX PSIOB COEAMHEHUN
xKenesa Fe2+ u Fe3+
.Yemanasnuseams 3aBHCHUMOCTh
oOnacTeil mpUMEHEHHs ’Keje3a u
€ro  CILIaBOB OT  CBOIICTB.

IIposooums pacyeTsl o
XUMHYECKUM dbopmynam u
YPaBHECHUSAM peakuuid,

MPOTEKAIOIINX C Y4acTHUEM >KeJe3a
U ero coeauHeHuu. Ilposooumu
OIICHKY COOCTBEHHBIX JOCTH)KEHUU
B YCBOEHUU TEMBI.
Koppexmuposeams cBou 3HaHUS B
COOTBETCTBUU C  IJITAHUPYEMBIM

pe3yJIbTaTOM. Honyuamo
XUMUYECKYI0  HMHPOpMALMIO U3
pa3IMYHBIX UCTOYHUKOB.

Ilpeocmasnams wHOpMAIUIO TI0
Teme «MeTamasl» B BHJE TaOmHII,
CXEM, OMOPHOI0 KOHCIIEKTa, B TOM
quciie C IPUMEHEHUEM CPENCTB
HKT.
Ilpoexmuas paboma «Memannvi 6
Haulem Opeanuzmey.

«B  mMumpe  BKycOB H
3amaxoBy.

Tema 2. IIpaktukym 1
«CBolicTBa METAJJIOB U MX
COeIUHEHU I

OcyecTBiieHne LETIOYKHU
xumuueckux  [IpeBpamennii.
[Tonyuenue )5 CBOICTBA

Pabomamy ¢ naGopaTOpHBIM
00opyIoBaHuEM u
HArpeBaTeNbHBIMU MPUOOpaMHu B

1,2,3,4,5,6,7,8
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COCTUHEHUN Mertamnios.
Pemenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 Ha
pacro3HaBaHUE M TMOJTy4YEHUE
COCIMHEHHI METAINIOB

COOTBETCTBUH c npaBUIaMu
TEXHHMKH 0€30IaCHOCTH.

Habnrooams cBoiicTBa METAIIOB U
UX COCAMHCHUM H  SBJICHHH,

MIPOUCXOSIIHNX c HUMM.
Onucvieamsb XUMHUYECKUN
9KCIICPUMEHT C [IOMOILLBIO

PYCCKOTO (POJIHOTO) A3bIKA U SI3bIKA
XUMUU. Dopmynruposams BBIBOIBI
Mo pe3yiabTaraM TMPOBEACHHOTO
IKCIICPUMEHTA. Pabomamo c
71a00paTOpHBIM 00OPYIOBAaHUEM H
HarpeBaTeIbHBIMA NPUOOpaMHU B
COOTBETCTBUU c paBUIAMHU
TEXHUKHU 0€30MIacHOCTH.
Habnrooams cBoiicTBa METaJIOB U
HX COCAWMHECHWM W  SIBJIICHHH,

MIPOUCXOSIINX C HUAMMH.
Onucwvieamo XUMUYECKUN
AKCIIEPUMEHT C IIOMOIIIBI0

pyccKoro (poJHOTO) SI3bIKa U sA3bIKA
XUMUU. DPopmyruposams BBIBOJIBI
o pe3yjbTaTaM IPOBEIECHHOIO
AKCIEPUMEHTA. DKCIIEPUMEHTAIbHO
uccnedosams CBOMCTBA METAJIOB U
ux COEIMHEHHNH, peumars
OKCIIEPUMEHTANIbHBIE  33Jaud  TI0
TeMe «Mertamiel». Pabomams ¢
71a00paTOpPHBIM 00OPYIOBAaHUEM H
HarpeBaTeNbHBIMU MPUOOpaMH B
COOTBETCTBUH c npaBUIaMu
TEXHUKHU 0C30ITaCHOCTH.
Habnrooams cBoiicTBa METAJIOB U
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NX COCAWMHCHUM W  SBJIICHUH,

MIPOUCXOASIINX C HAMHU.
Onucwvieamo XUMHUYECKUN
AKCIIEPUMEHT C IIOMOIIIBIO

PYyCCKOro (poJHOrO) sI3bIKa U A3bIKa
XUMHH.

Dopmynuposams ~ BBIBOABI  TI0
pe3yibTatam MIPOBEJICHHOTO
IKCIIEPUMECHTA. Onpeodensamo
(ucxonss w3 yueOHOM  3amaun)
HEOOXOJUMOCTh  HCIIOJIb30BAHHUS

Ha0JII0JIEHUS] WIN SKCIIEPUMEHTA.

Tema 3. Hemeraiabl

O6mas XapaKTepUCTUKa
HEMCTAJJIOB. IOJIOXKCHHE B
[Tepuonuueckoit CHCTEME
XUMHUYECKUX 3jiemeHToB 1. U.
MeHnpeneena, 0COOEHHOCTH
CTpOCHUSA aTOMOB,
3JIEKTPOOTPHULIATEILHOCTh

(20) KaK Mepa
HEMETAJUIMYHOCTY, psag 0.
Kpucrammueckoe crpoeHue
HEMETAJUIOB  —  MPOCTBIX
BEIIECTB. AmoTponus.
dusznueckue CBOMCTBA
HEMETAJIJIOB.

OTHOCUTENBHOCTH
«METAI» M «HEMETaJlI».
Bonopon. ITonoxxenue
Bojiopona B Ilepumogmueckoit
CHCTEME XHUMHUYECKHX
sneMeHToB. M. Menneneena.
CtpoeHue aroMa U MOJIEKYJIbI.

HOHITHU

24

ObvsicHamb, 9TO TaAKOE HEMETAILIHI,

raJIOrCHBI, AJJIOTPOITHBIC
BUAOU3MCHCHU.
Xapakmepuweamb XUMHUYCCKUC

QJICMCHTBI-HEMCTAJIJIBI W IIPOCTLIC
BC€IICCTBA-HEMECTAJIJIBI: CTPOCHUC,
CbI/ISI/I‘{eCKI/Ie CBOMCTBa HEMCTAJLJIOB,

CIOCOOHOCTP K AJUIOTPOIHH.
Pacxpvieamsb IIPUYMHBI
AJUIOTPOIHH. Haszvieamo
COCIMHEHUS  HEMETAIIJIOB o
bopmymnam u cocmaensimo
dopMynbl MO MX  Ha3BaHMIM.

ObwsicHsambs 3aBUCUMOCTh CBOWMCTB
(umu  TpeacKas3biBaTh  CBOMCTBA)
XHUMUYECKHX 3JIEMEHTOB-
HEMETAINIOB OT HMX IIOJOXKCHHS B
ITepunonnueckoit cucreme
XUMHYECKUX »ajaemeHToB . .
Meunneneena. Yemanasnusams
MPUYUHHO-CJIEICTBEHHBIE CBSI3U

1,2,3,4,5,6,7,8
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Ousnyeckue M XUMHUYECKUE
CBOWCTBAa  BOJIOPOJAA,  €r0
MOJIy4eHUE U IPUMEHEHHE.
JlaGopatopusbie onbIThl. 20.
[Tonyuenue

U pacro3HaBaHHE BOJIOPOAA.
Boma. CtpoeHue MONEKyIbI.
Bonoponnas XUMHYECKas
cBA3b. Pu3nueckue CBOKCTBA
BOJbl. AHOMaJMU CBOMCTB
Boabl. l'mapodunbHble U
ruapodoOHbIE BEIIECTBA.
XUMUYECKUE CBOWCTBA BO/IBI.
Kpyrosopot Bozb! B npupoe.
Bogoouncrtka. Asparust BoJIbI.
briToBEIE (GUIBTPHI.
MunepanbHbie BOJIBI.
JuctmiuinpoBaHHas Bojaa, €€
MOJIy4eHUe U PUMEHEHHE.
JlabopaTopHbie onbIThI. 21.
Uccnenosanue
MMOBEPXHOCTHOTO  HATSHKCHUS
BOJBL. 22.  PacrtBopeHue
NepMaHraHaTa Kajus WIH
MEIHOI0 KyIiopoca B BOJE.

23. Mupparanus
00€3BOXKEHHOTO cynbgara
meau (II). 24. Usrorosnenue
TUIICOBOTO  OTIleyaTka. 25.
O3HakOMJIEHHE € KOJUIEKLUEN
OBITOBBIX (PUIIBTPOB.

26. O3zHakoMiIeHME c
COCTABOM MHHEPAIILHON BOJBI.

MEXIY CTPOECHHEM aToma,
XUMHYECKOM CBSI3bIO, TUIIOM
KPUCTAJUIMYECKOU peueTKu
HEMETAJJIOB U UX COCAUHEHHUM, UX
buznueckuMu CBOMCTBaMH.
Jloxazvieamyo OTHOCUTEIBHOCTD
MOHATUN «METAI» U «HEMETaJL».
Apaymenmuposamo

000CHOBAaHHOCTh  JIBOMCTBEHHOI'O
MOJIOKEHUS BOJIOpOJIa B
[lepuoanueckoit CUCTEME.
Xapaxmepuzosams CTpPOEHHUE,
buznueckue u XUMUYECKHE
CBONCTBA, IIOJIy4YeHUe u
IpUMEHEeHue Boaopona. Haszwieamo
COEMHEHUS BOJIOpOJIA o
bopmynam u coOCmaeisimo
dbopMyabl TO WX  Ha3BaHUSM.
Yemanaenueams MIPUYUHHO-
CIIEZICTBEHHBIE CBSI3U MEXKY
CTPOEHUEM aTOMa, XHUMHUYECKOU
CBSI3bI0, THUIIOM KPUCTAJUTMYECKOU

peleTKH BOJIOPOJIA, ero
GU3HYECKUMA W XHUMHYECKUMU
CBOMCTBaMHU. IIposooumpy,
Habmrooams i ONUCHIBAMD
XUMHUYECKHA  JKCIIEPUMEHT  TI0
MOJTYYEHHUIO, coOMpaHHIO H
pacro3HaBaHHIO BOJIOpOA c
COONIOZICHNEM TPaBHJI TEXHUKHU
0e30IacHOCTH. Boinonanamo
pacueTsl 1o XUMHYECKUM

dbopmynaM U ypaBHEHUSIM PEAKITUH,
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OO6mas XapaKTEePUCTUKA
raJIOT€HOB: CTPOEHHE aTOMOB;
MIPOCTBIE BEIECTBA u
OCHOBHBIE COEIMHEHUS
raJloreHoB, HUX  CBOMCTBA.
Kparkue cBenenus o xiope,
opome, ¢dtope wu  wmoze.
IIpuMeHeHne rajgoreHoB U Ux
COCIMHEHU B  HAapOJHOM
XO35HCTBE.

JdemoHcTpanuu. OO6pa3siibl
rajJJoreHoB ~ —  TIPOCTBIX
BeliecTB.  B3aumopelicTBue
raJIOTeHOB c HATpHEM,
AJIFOMUHHUEM. BeitecHenue
XJIOpOM OpoMa WM HOAA U3
pacTBOpoOB ux COJIEH.
OcHoBHbIE COCTMHECHUS
raJIOTeHOB:
raJIOTeHOBOIOPO/IBI, COJH
raJlOreHOBOJI0- POJHBIX
KHCIIOT.

JleMoHCTpanuH. O6pa3sib
MIPUPOAHBIX COEIMHEHUU
XJiopa.

JlabopaTopHbie ONbITHI. 27.
KauectBennas peakuus Ha
rajoreHuuonsl.  Kucnopon.
Crtpoenue aToma u
AJJIOTPOIINS CEPBI; CBOICTBA U
MPUMEHEHHEe  POMOMYECKOU
CEpBI.

JdemMoHcTpanum.

MPOTEKAIOIMINX C ydJacTuem
BOJOPOAA M €r0  COCIUHECHHM.
Xapaxmepusosams COCTaB,
¢dusnueckue u XUMHUYECKHE

CBOICTBA, HAXO0XJCHUE B MPUPOJE
u npumenenue Boasl. Cocmaenamo
MOJIEKYJIIpHbIE ypaBHEHUs
peakuuid, OTpaXKaroIue
XUMUYECKHE  CBOMCTBA  BOJBL.
Yemanasnueamo MIPUYHUHHO-
CJIE/ICTBEHHbBIE CBS3U MEXAY
XUMHUYECCKUMHU CBA35AMU, THUIIOM
KPUCTAJUIMYECKON pelIeTKH

BOAbI, €€  (U3NYECKUMH U
XUMUYECKUMHU CBOMCTBaMH.
Buinoansamu pacyeTbl o
XUMHUYECKUM dbopmynam u
YPaBHEHUSAM peakuuid,
MIPOTEKAIOIIUX C YYACTUEM BOJBI.

Xapaxmepuszoeambo CTpOEHHE,
buznueckue u XUMHUYECKHE
CBONCTBA, MIOJTyYEHUE u
IIPUMEHEHNE raJIoreHOB c
HCIIOJIb30BaHNEM pyccKoro

(poHOTO) s3bIKA U SI3bIKA XHUMHH.
Hasvieams COeMHEHUS TalOTreHOB
o

bopmyne u cocmasnsims HOPMYIIbI
10 WX HAa3BaHMIO. Ycmauasnusamo
NPUYMHHO-CJIECTBEHHBIE  CBS3U

MEXIY CTPOCHHEM aToMa
,XUMUYECKOM  CBS3bIO,  THUIIOM
KPUCTAJUIMYECKOU pelIeTKu
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B3aumoneiictBue  ceprl ¢
METaJUIlaMH, BOJOPOJIOM |
KHCIIOPOJIOM.
JlaGopaTopubie onmbIThI. 29.
I'openue

ceppl Ha BO3AyXe M B
kuciopose Oxcumsl cepsl (IV)
u (VI); wux nomydyeHwue,
CBOMCTBA M  NpPHUMEHEHHUE.
CepHas KHCJIOTa KaK
ANEKTPOJIUT U €€ COJH, HX
NPUMEHEHHE B  HapOJAHOM
XO3SIIUCTBE.
JleMoHCTpanum. O06pa3ibl
MIPUPOIHBIX COETUHEHU
cepbl. OOpa3ibl BaXHEUIITUX
JUIS  HAapOJIHOTO  XO3siiCTBa

Cynb(haToB.
JladopaTopubie ombIThI. 30.
CgoiicTBa paz0aBiieHHOU

cepHoil  kucnotel.  CepHas
KHCIOTAa KaK  OKHUCIUTEIb.

IIponsBoacTso CEpHOM
KHCJIOTHI U €€ IPUMEHEHHUE.
JdemoHcTpanuu.
B3anmopeiicteue
KOHIEHTPUPOBAHHOW CEpHOMU
KHCIIOTBI c MEJBIO.
OO6yrnauBanue
KOHILICHTPUPOBAaHHOM  CEpHOM
KHCJIOTOMN OPraHUYECKUX
COEIUHEHUI. Paz6aBnenue

CEpPHOM KHUCJIOTBHI.

rajloreHoB, uX (GU3NYECKUMU U
XUMHYECKUMHU CBOMCTBaMH.
Ha3zvieams coeyHeHMs] TaJOreHOB
no dopmyne wu  cocmasnamo
dbopMynel 1O HMX  Ha3BaHHUIO.
Yemanasnusamo MPUYUHHO-
CJIEICTBEHHbBIE CBSI3U MEXTY

XUMHYECKOM CBSI3bIO, TUIIOM
KPUCTAJUIMYECKON peueTKn
COCAUHCHUI TraJIOreHOB, 150:¢

GU3MYECKUMH W XHUMHYCCKUMU
CBOMCTBaMH. IIposooumey,
Habnrooams u ONUCHIBAMb
XUMHYCCKHA  JKCIIEPUMEHT  TI0
pacro3HaBaHWIO TaJIOrCHU-HOHOB
C COOJIIOIEHHEM NpPaBWJI TEXHUKU
0€30IaCHOCTH.

Buinoansamu pacyeTbl o
XUMHUYECKUM dbopmynam u
YpPaBHEHUAM peaKkuuit,
MPOTEKAIOIIUX c y4acCTHEM
COEIMHEHU I raJiOr€HOB.
Xapaxmepuszosamu CTpPOEHHUE,

AJUTOTPOIIHIO, ¢duznueckue u
XMMHUYECKHE CBOWCTBA, IOJIY4YECHHE
u IIPUMCHCHUC AJUIOTPOITHBIX
MoauuKaImit KHUCI0poaa c
HCII0JIb30BaHNUEM pPYCCKOTO
(pomgHOTO) s3BIKA U SI3BIKA XUMUHU.
Yemanaenuseamo MIPUYHUHHO-
CIIEICTBEHHBIE  CBA3M  MEXIY
CTPOEHHEM aTOMa, XUMHYECKON
CBA3BIO, THIIOM KpHCTaHHquCKOﬁ
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A30T HW ero  CBOICTBa.
CrpoeHue aroma U MOJIEKYJIbI
a30Ta; CBOICTBa a3z0Ta Kak
IIPOCTOr0 BeEIeCTBA. AMMHUAK,
CTpOEHHE, CBOICTBA,
[IOJIyYEHUE U TPUMEHEHHE.
Conu aMMOHHMSI, UX CBOWCTBA
Y IPUMEHEHUE
JlaGopaTopuble ombIThI. 31.
N3yueHne CBONCTB aMMHAKa.
32. Pacno3naBaHue coiei
ammoHus. Oxcuael azota (II)
u (IV). A3oTHas Kuciora Kak
3JIEKTPOJUT, €€ CBOMCTBAa H
MIPUMEHEHHUE.
JleMoHCTpanum. O06pa3ibl
BOXHEHIIUX JJIi HApPOAHOTO
XO03SI1ICTBA HUTPATOB.
JlaGopaTopHble OmNbITHI. 33.
CgoiicTBa paz0aBiieHHOU
a30THOM KHUCIOTBL. A30THast
KHCIIOTa KaK OKHCIUTENb, €€

MOJIy4eHUE Hurtpats n
HUTPUTBI, TpoOIeMa UX
coJiepKaHus B
CEITbCKOXO03ICTBCHHOM
MPOJTYKIIWH. A3oTHEIE
ynoopeHus.

JdeMoHcTpanum.
BzauMmopeiictBue

KOHIEHTPUPOBAHHOM a30THOM
KHCJIOTBI C MEJIBIO.
JlaGopaTopubie onbIThl. 34.

peIIeTKH KHCJIOPO/Ia, ero
GU3MYECKUMU W XHUMHYECKUMU
CBOMCTBaMHU. Bwinonnsams pacyeThl
Mo XWMHYECKUM QopMmylaM U

yYpaBHEHUSM peakuii,
MPOTEKAIOIINX C y4JacTueM
KHCIIOPOA. IIposooumy,
Habmodams u onucwl8ams
XMUMHYECKHHA  JKCIIEPUMEHT 10
IIOJIyYEHHUIO, coOupaHuio u

pacmo3HaBaHWIO  KHCIopoJa ¢
cOoOIOICHUEM NPAaBWJI  TEXHUKU
6e3omacHoctu. Xapaxmepuzosamo
coCTaB, PU3MUECKUE U XUMUUYECKUE
CBOIICTBa, MOJIy4eHUe u
MIPUMECHECHHUE COCTUHEHUH Cephl

C  HCHOJB30BAaHUEM  PYCCKOIO
(pOTHOTO) s3BIKA M SI3BIKA XHMUHU.
Ha3zvieams coenuHeHus: cepbl IO
bopmyne u cocmagnames GOPMYIIBI
no wux Ha3BaHuw. Cocmasnsime

MOJIEKYJISIpHBIE u HMOHHbIE
YpaBHEHHUS peaxkuui,
XapaKTepU3yIOIIMe  XUMHYECKHE

CBOMCTBA CO€OUHEHUI CEpHL.
Onucvblieams TIPOIIECCH OKUCTICHUS-
BOCCTAHOBJICHHS, onpeodensanmo
OKHCIUTENb U BOCCTAaHOBHUTEIb U
cocmaensams HIEKTPOHHBIN OaylaHc.
Yemanasnusame MPUYHUHHO-
CIIEICTBECHHEIC CBSI3U MEXY
XHUMHUYECKOH CBSI3bI0, THUIIOM
KPUCTAJUIMYECKOU pelIeTKu
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BsaumopeiicTBue
KOHIICHTPUPOBAaHHOM a30THOMN
KHCJIOTBI C MEJIBIO.

docdop. CoennHeHUs
dhocdopa. [TonsiTue 0
¢bochopubIx yI00peHUsIX.
Crpoenue aToMa u
QITIOTPOITHS docdopa,

CBOICTBAa 0EJIOr0 M KpPacHOro
dochopa, ux mnpUMEHEHHE.

OcHOBHBIC COCIMHCHUSI:
okcua  dochopa (V) wm
oprodochopHas KHCJIOTA,
docdatsl. dochopubie
ynoopeHus.

JleMoHCTpanum. O06pa3ibl
MIPUPOTHBIX COCIMHCHUI
dbocdopa. OO6pa3tpl

BOXHEHIIUX JJIi HApPOAHOTO
xo3siiicTBa Gocdaros.
JlaGopaTopHble OnbITHI. 35.
PacnoznaBanue dbocdaros.
VYrnepoa. CtpoeHue aroma u
AIJIOTPOIIHNS yriaepoaa,
CBOICTBa ero MoaAupUKaIIi U
WX MIPUMEHEHHE.
JdemoHcTpanmu.
[Tornomenue yriieMm
pPacTBOPEHHBIX BEIIECTB HIIN
ra3oB. BoccranoBnenue meau
U3 €€ OKCHJIA YTJIEM.
JlaGopaTopHbie onbIThI. 36.
I'openue

COEIMHEHU I CepHl, 170'¢
GU3MYECKUMU W XHUMHYECKUMU
cBoiicTBamMu.  Xapaxmepuzosamo
cocTaB, GU3NYECKUE U XUMHUCCKUE
CBOMCTBA KaK JJICKTPOJIMTA CEPHOMU

KHUCJIOTBI c HCIO0JIb30BaHUEM
PYCCKOTO (POJIHOTO) SI3bIKA U SI3BIKA
XHAMHUHU. Cocmasnams
MOJIEKYJISIPHbIE u HOHHEIE
YpaBHEHUS peakuuid,

XapaKkTepU3yIIUX  XUMHUYECKUE
CBOMCTBA COCOUHEHUU Ceppl H
CepHOM  KHUCIOTBL.  Onucvigamo
o0jnacTM  NPUMEHEHHUsSI  CEpHOMU
KHCIIOTBI B HApOJHOM XO3sICTBE.
IIposooumy, Habaoamo u
OnuUCHIBaAmMy XUMUYECKUN
JKCIIEPUMEHT, XapaKTEepU3YIOIIUN
XUMUYECKUE  CBOMCTBA  CEpPHOMU
KHCJIOTBI KaK  JJIEKTPOJIUTA, C
COONIOZICHMEM TPaBHI TEXHUKHU

0€301MacHOCTH. Pacnosnasams
Cynb(aT-uOHBI.

Xapaxmepuzosams CBOICTBa
KOHIIEHTPUPOBAHHOU CEpHOI

KHCIIOTBI ~ KaK  OKHUCIUTENS ¢
HCIIOJIb30BAHUEM PYCCKOTO
(poIHOTO) s3bIKA M S3bIKA XHMUHU.

Cocmasnsams ypaBHEHUS
OKHCITUTEIHHO-
BOCCTAaHOBUTEITEHBIX peaximii

METOZOM 3JIEKTPOHHOTO OanaHca.
Onucvieamsv IPOU3BOACTBO CEPHOU
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yris B kucnopone. OKCHabl
yraepoga (II) u (IV), wux
CBOICTBa U ITPUMEHEHHE.
JlaGopaTopHbie onbIThl. 37.
[Tonyuenue,

coOMpaHue W pacro3HaBaHUE
YTJIEKUCIIOTO Tasa

VronbpHas KUCIOTa U €€ COJIH.
Vroneaas  kucnora. Comnm
YTOJbHOW KHUCJIOTBI: KaJbLMT,
coja, IoTall, UX 3Ha4YeHHE B
MPUPOJIC W JKU3HH YEIOBEKA.
KecTtkocTh

BOJIBI i CIIOCOOBI ee

yCTpaHEHHUS.
JleMoHCcTpanum. O06pa3ubl
HPUPOTHBIX COEIMHEHUI
yriepoaa. O6pa3siibt

BOXHEHUIIMX KapOOHATOB JUIs
HapOJHOI0 XO35KCTBA.

JlaGopaTtopHble onbIThI. 38.
[Tonyuyenue YTOJIBHOU
KHCIOTBI ¥ U3Yy4YEHHE €€

CBOMCTB. 39. [Tepexon
KapOOHaTOB B
TUIPOKapOOHATHI. 40.

Paznoxenue rumpokapOoHaTa
Hatpus. Kpemunii. Crpoenue
aToma KpEMHUS;
KPUCTAJUIMYECKUN  KPEMHUH,
€ro CBOWCTBAa M NPHUMEHEHHE.
CoenuHenus KpEMHHUSL.
Oxcunel kpemuusa (IV), ero

KHUCIOTEL. Boinoausmeo PacucThl 110

XUMHYECKUM dopmynam U
YpaBHEHHSIM peaKIuid,
MPOTEKAIONINX C yYaCTHEM CEpPHOMU
KHCIIOTBHI. Habnooamw u
onucvl8amy XUMHUYECKHHA
IKCHEPUMEHT.  Xapakmepuzoeambu
CTpOEHHUE, ¢busznueckue u
XHUMUYECKHE CBOICTBA, IMOJyYCHHE
u MIPUMCHECHUE a3ora C
UCTIOJIb30BaHUEM PYCCKOTO

(pogHOTO) sI3BIKA U SI3bIKA XHUMUU.
Haszvieams coenuHeHust a3oTa IO
bopmyne u cocmagnaims GOPMYIIbI
[0 UX Ha3BaHUIO. Ycmawnaenusamo
MPUYUHHO-CIICCTBEHHBIE CBSI3U
MEXIy CTPOEGHHEM aTroMa W
MOJICKYJIBI, BHUJOM XHMHYECKOU
CBSI3U,

TUTIOM KPHUCTAJUTMYECKON PEIIETKH
a3oTa W ero (u3MYeCKUMH U
XUMHUYECKUMHU CBOMCTBaMH.
Buvinoanamo pacyeTsl o
XUMHAYECKUM bopmynam u
YpaBHEHUSAM peakiumii,
MIPOTEKAIOIIUX C Y4YacTHEM a30Ta.
Xapaxmepuzoeams COCTaB,
CTPOEHHE MOJEKYIbl, (U3HUECKUE
u XUMHYECKHE CBOMCTBA,
MOJIyYeHUE u MIPUMEHEHNE
aMMHaKa  C HCIIOJIb30BaHUEM
PYCCKOro (POTHOTO) SI3bIKA U S3BIKA
xuMun. Haszvieams comm aMMOHMS
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MPUPOJHBIE  PA3HOBHUIHOCTH.
CHJIMKaTEHL. 3HadeHUE
CcOeIMHEHU I KPEeMHHUS B
YKMBOU U HEXKUBOU MPUPOJE.

JdemMoHcTpanuu. OO6pa3siib
MPUPOIHBIX COCTUHEHUHU
KPEMHHSI.

JlabopaTopHbie onbIThl. 41.
[Tonyuenue KpPEMHEBOM
KHCIIOTBI ¥  U3YyY€HUE €€
CBOMCTB. CunukaTtHas
IPOMBIIITIEHHOCTh. [loHsTHE O
CUJIMKATHOMN
npoMmeblnieHHocTd.  Crekiio,
LIEMEHT, KepaMHUKa.
JleMoHCTpanum. O06pa3ibl
CTEKJIa, KepaMHUKH, [IEMEHTA.
O6o06menne o Teme
«Hemeraibny. Ypok
YIpaXHEHUE C UCITIOIb30BaHHE
CaMOCTOSITENIbHOH PabOThl MO
BBIIIOJTHEHUIO ~ NPOBEPOYHBIX
TECTOB, 3aJaHuu u
YIPaKHEHU.

Koumponvnaa 3. paboma no
meme «Hememannvi»

no <¢opmylaM U cocmasnsamo
dopMynbl O WX  Ha3BaHHIM.
3anucvieamb ~ MOJEKYJAPHBIE WU
MOHHBIE  YpPaBHEHUs  PEaKLMid,
XapaKTEepU3yIIUEe  XUMHYECKHE
CBOMCTBA aMMHMaka U  COJIEH
ammoHnusa. Cocmaenisims ypaBHEHUS
OKHUCJIUTEIBHO -
BOCCTAHOBUTENIBHBIX  PEAKLUN ¢
y4yacTMEM aMMHakKa C I1OMOIIBIO
AJIEKTPOHHOIO OanaHca.
Yemanasnueamo IPUYUHHO-
CIIEICTBEHHBIE  CBSA3M  MEXKAY
BUJAMU  XMMHYECKHX  CBS3EH,
TUINIAMU KPUCTAJUIMYECKUX

pelmIeTOK  aMMHMaka M COJIeH
aMMOHMSI M MX (U3HYECKUMU U

XAUMHAYECKAMU CBOMCTBaMH.
IIposooumy, Habr00ams u
ONUCHIBAMb XUMHUYECKUN

HKCIIEPUMEHT TI0 PacMO3HABAHUIO
HOHOB aMMOHHS C COOIIOJECHUEM
MpaBWJI TEXHUKH OE30MACHOCTH.

Buinoansamu pacyeTbl o
XUMHUYECKUM dbopmynam u
YpPaBHEHUAM peakuuid,
MPOTEKAIOIIUX C y4acTUEM
aMMHaKa. Xapaxmepuzosams
COCTaB, PU3MUECKUE U XUMUUYECKHE
CBONCTBA, MOJy4eHue u

IIPUMEHEHHE OKCHIOB a30Ta ¢
HCIIOJIb30BAHUEM PYCCKOTO
(pomgHOTO) s3BIKA U SI3BIKA XUMUHU.
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Cocmasnams ~ MOJEKYJIApHBIE U
WOHHBIE  YpPaBHEHUs  PEaKLMid,
XapaKTEepU3yIOIINe XUMHUYECKHE
CBOMCTBA OKCHUJI0B asora.
Yemanasnuseamo IIPUYHUHHO-
CJICICTBEHHBIE CBS3U MEXIY BUAOM
XUMHYECKON CBs3H, THUIIOM
KPUCTAJUIMYECKOU peLeTku
OKCHJIOB a30Ta U MX (PU3HYECKUMHU
U XUMHUYECKMMHM  CBOMCTBAaMH.

Xapaxmepuzoeambv COCTaB,
¢buznueckue u XUMUYECKHE
CBOICTBa KaK JJIEKTPOJINTA,
IIPUMEHEHHUE a30THOM KHUCIOTHI C
HCII0JIb30BaHNUEM pYyCCKOro

(pomgHOTO) s3BIKA U S3BIKA XUMUHU.
3anucvigamb ~ MOJEKYJSPHBIE U
VWOHHBIE  YpPaBHEHHUs  PEaKLMii,
XapakTepu3yllue XAMUYECKHE
CBOMCTBA a30THOM KHCIOTHI Kak

AIEKTPOJIUTA. IIposooums,
Habmrooams i ONUCHIBAMD
XAMUYECKAHN HKCIIEPUMEHT,
XapaKTEPU3YIOLIHI CBONCTBA
a30THOM KHCJIOTHI KakK

ANEKTPOJIUTA, C  COOJIOJEHUEM
IpaBWJI TEXHUKU OE30MACHOCTH.

Xapaxmepuszoseambo a30THYIO
KHUCIIOTY KaK OKHCIIUTENb.
Cocmaenamo ypaBHEHUS
OKHUCJIUTEIBHO -
BOCCTAHOBUTEIIbHBIX peakuuii,

XapaKTEePU3YIOMNX  XUMHUYECKHE
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CBOMCTBA a30THOM KHUCIOTHl Kak

OKHCITUTEI, c MIOMOIIBIO
AIIEKTPOHHOTO OarnaHca.
IIposooumy, Habaoamo u
onucvl8ams XUMHAYECKHH

JKCIIEPUMEHT, XapaKTEepU3YIOIIUN
CBOMCTBAa Aa30THOM KHUCIOTHI Kak
OKHCIHUTENSI, C  COOJIOJEHUEM
paBWJI TEXHUKH OE30MAaCHOCTH.
Xapaxmepuszosamu CTpOCHUE,
AJIJIOTPOIIHIO, buznyeckue u
XMMHUYECKHE CBOWCTBA, MOJYYEHUE
u  npumeHenue  ¢dochopa ¢

UCTIOJIb30BaHUEM PYyCCKOTO
(pomHOTO) s3BIKA M SA3BIKA XUMHUHU.
CamoCTOATENBHO OnuUcHl8amy

cBoricTBa okcuaa ochopa (V) kak
KHCIIOTHOTO OKCHJla M CBOMCTBa
oprodochopHoi KHCJIOTBI.
Hnnrocmpuposams  3TH  CBOWCTBA
YPaBHEHUSMH  COOTBETCTBYIOLIUX
peakuuii. Ilposooums, HabarwOamo
u OnUCHbIBAMb XUMHYECKUMN
OKCIIEPUMEHT C  COOJIOJIEHUEM
MpaBWJI TEXHUKU OE30MACHOCTH.

Pacnosnasamo docdar-nonsl
Xapaxmepuzoeams CTpOEHHE,
AJUTOTPOTIHIO, ¢usnueckue  u
XAMHYECKHE CBOWMCTBA, MOJYYEHHE
" IpUMEHEHHE amopdHoro
yriaepoga M €ro  COpToB ¢
UCTIOJIb30BaHUEM pYycCKOro

(pomgHOTO) s3BIKA U SI3BIKA XUMUHU.
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CpasHueéams CTPOEHHE W CBOWCTBA
anvaza u Tpadura. Onucvieams
OKHUCJIMTEIHbHO-BOCCTAHOBUTEIbHBIC
cBoMcTBa yriuepoaa. Ilpogooumy,
Habnooams u onucwvl8amy
XUMHYECKUN JKCIIEPUMEHT c
cOoONIOZICHMEM TpPaBHJ  TEXHUKHU
0e3onmacHoOCTU. Xapakmepuzosamb
cocTaB, GU3NYECKUE U XUMHUYECKUE
CBONCTBA, IIOJIy4YEHUE u
MPUMEHEHHE OKCHUJOB Yriepoja ¢
HCI0JIb30BaHNEM pyccKoro
(pomHOTO) s3BIKA M SA3BIKA XUMHUHU.
Yemanasnusamo MIPUYUHHO-
CJIeICTBEHHbBIC CBSI3H MEXIY
BUJAMU  XHUMHYECKHX  CBS3CH,
TUTIAMU KPUCTAJUTMYECKUX

pEIIETOK OKCHAOB yIJepoAa, HUX
bu3MYeCKUMU U XMUMHYECKUMU
CBOMCTBaMH, a TaKXxe
IIPUMEHEHUEM. Cobniooams
npaBWjia TEXHUKU Oe€30MacHOCTU
Ipd  HCHOJb30BAaHUU  MEYHOIO
ororuieHus. Oka3zvléams TEPBYIO
MOMOIIb NPH OTPABIECHUH YTapHBIM
ra3om. [Iposodums, nabaodams U
onucvleamo XAMUYECKHI
HKCHEPUMEHT C  CcoOMoIeHueM
IpaBWJI TEXHUKU OE30MAaCHOCTH.

Xapaxmepuzoeambw COCTaB,
buznveckue " XUMUYECKHE
CBONCTBA, MOJy4eHue u

IIPUMEHEHHE YTOJBbHON KHCIIOTBHI U
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ee coJieit (xapboHaTOB "
THIPOKapOOHATOB) C
UCIIOJIb30BaHUEM PYCCKOTO
(pOIHOTO) s3BIKA M SI3BIKA XHMUHU.
Hnnrocmpuposams ~ 3aBUCUMOCTh
CBOWCTB COJIEM YTrOJbHOW KHUCJIOTBI
oT ux cocrtaBa. O0vACHAMb, YTO
TaKo€ XKECTKOCTb BOJBL. Paziuuams
BPEMEHHYIO U TOCTOSTHHYIO

JKECTKOCTb  BOAbL.  [Ipednazamuo
CHOCOOBI YCTPAHEHUS IKECTKOCTU
BOJBL. [Iposodums, nabrwdamv u
OnuUCHIBaAmMy XUMHUYECKUN
OKCIIEPUMEHT C  COOJIFOJICHUEM
MpaBWJI TEXHUKH OE30MACHOCTH.
Pacnosnasamb ~ xapOOHAT-HOHBIL.
Boinoaname pacyeThl o
XUMHYECKUM dopmynam U
YpaBHEHUSAM peaxiui,
MIPOTEKAFOIIINX C ydacTHeM
COCIMHEHUN yriepoza.
Xapaxmepuzoeams CTpOEHHE
aTOMOB U KPUCTAIJIOB, (U3HUECKUE
u XUMHYECKHE CBOMCTBA,
MOJTy4YeHHUE U PUMEHEHHE KPEMHUS
c WCTIOJIb30BaHUEM
PYCCKOTO(POJHOTO) sI3BIKA U SI3BIKA
XAMUU. Yemanaenusamo
MIPUYUHHO-CJICICTBEHHBIC CBSI3H
MEXIYy CTPOCHHEM aTroMma, BUIOM
XUMHUYECKOU CBSI3H, THTIOM
KPUCTAILTUYECKON pelIeTKH
KpEMHUS, €ro (U3NISCKUMH U
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XUMHUYCCKUMH CBOMCTBaMM.

Buinoanamu pacyeTbl o
XUMUYECKUM bopmynam u
YPaBHEHUAM peakuuid,
IPOTEKAIOIUX C y4JacTueMm
KpPEMHHMsI U €ro  COCIMHECHHM.
Xapakmepusosamb COCTaB,
¢duznueckue u XUMHUYECKHE
CBOMCTBA, MOJTyYeHHE u

MIPUMEHEHNUE COEAUHEHHUIN KPEMHUSA
C  HCIOJb30BAHHEM  PYCCKOIO
(poxgHOTO) s3BIKA U SI3BIKA XUMUHU.
Cpaenusams TUOKCUIBI yIiiepoaa U
KpeMHus. Onucvlieams BaKHEHIINE
TUINBl  NPUPOJHBIX  COEIMHEHHU
KPEMHHUS KaK OCHOBHOTO 3JIEMEHTA

JTUTOCQEPHI. Pacnosnasame
CHIIMKAT-HOHBL. Xapakmepuzoeamuy
OCHOBHBIE CWJIMKATHBIC
MIPOM3BO/JICTRA. Pacxkpvieamo

3HA4YEeHUE CUJIMKATHBIX MaTepHuajoB
B HayKe, DHEpreTHKe, MEIUIMHE U
apyrux — obnactsax.  Ilpogooumu
OIIEHKY COOCTBEHHBIX JOCTHIKCHHN
B YCBOEHHUH TEMBI.
Koppexmuposamb cBOU 3HaHUS B
COOTBETCTBUH C  IUIAHHPYEMBIM

pe3yIaBTaTOM. Honyuamo
XUMUYECKYI0  HMHPOpMALMIO U3
Pa3IUYHBIX HMCTOYHHUKOB.

Ilpeocmasnams wHOpMAIUIO TI0
teme. «Hemeramns» B BuUuE
Ta0IuII, CXEM, OTIOPHOTO
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KOHCIIEKTa, B TOM 4YHCIE C
npumenenueM  cpencrts  MKT.
Ilpoexmuas paboma no meme «B
Mupe 8KyCO8 U 3anaxosy.

Tema 4. IlpakTukym 2

«CBoiicTBa
HEMEeTAJI0B».

coeIMHEeHUI

Pewenne

SKCIEPUMEHTANIbHBIX 33]1a4 110
TemMe «[Toarpynmna
raJIOr€HOBY. Pemenue
SKCIEPUMEHTAIIBHBIX 3324 110
TEME «loarpymnma
KHCIIOPOJay. [Tonyuenue,

coOupaHne W pacro3HaBaHHE
razoB

:‘)KCHepI/IMeHTaJ'IBHO uccnedosamo

CBOMCTBA  HEMCTAJUIOB H  HX
COCIUHEHUH. Pewamo
OKCIIEPUMEHTATIbHBIC 3aJa4dl 110
teme «lloarpymnma rajsoreHoBY.
Obpawamvca ¢ 1a0OPaTOPHBIM
o0opyaoBaHuEeM 51
HarpeBaTeIbHBIMU  MPUOOpaMH B
COOTBETCTBUHU c npaBUIaMu
TEXHUKHU 0€30IaCHOCTH.
Habnooams 3a CBOMCTBaMHU
raJloreHoB, WX COCOWHECHUH |
SBJICHUSAMH, TPOUCXOMAIIUMH C
HuMH.  Onuceleams XUMHYECKHH
AKCIIEPUMEHT c IIOMOIIILIO

PYCCKOTO (POJIHOTO) SI3bIKA U SI3BIKA
XUMUHU. DPopmyaupoeamsv BBIBOJIBI
o  pe3yabTaraM IPOBEIECHHOTO
skcnepumenta. Compyonuuams B

nporecce y4eOHOTO
B3aUMOJIEHCTBUS Tpu pabore B
rpynmax. OKCrepuMEHTAIbHO
uccnedosams CBOIICTBa
HEMETaJIOB W WX COCIUHCHUM.
Pewamyo AKCIIEPUMEHTAJIbHBIE
3amaun no Tteme «lloarpymma
kuciopoaa».  Obpawyamvca ¢

71a00paTOpHBIM 00OPYIOBAaHUEM H
HarpeBaTelbHBIMU NpUOOpamMu B

1,2,3,4,5,6,7,8
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COOTBETCTBUU C paBUJIaMU
TEXHHUKHU 0€30IMMacCHOCTH.
Habnwoams 3a cBOWCTBaMHU CeEpHI,
€€ COCOMHCHUM U SBICHUSIMH,

IIPOUCXOISAIIHMH c HUMMU.
Onucvieamsb XUMHUYECKUN
9KCIICPUMEHT C [IOMOILLBIO

PYCCKOTO (POJIHOTO) A3bIKA U SI3bIKA
XUMHH. Dopmynuposams BHIBOJBI
0 pe3yiabTaTaM IPOBEIECHHOIO
skcriepumenta. Compyonuuams B
mporecce y4ueOHOro
B3aMMOJICICTBUS TMpu paboTe B
rpynnax. [lonyuams, cobupamv u
pacno3Hasams BOJIOPOA, KUCIOPO/,
aMMUaK MW YIJIEKHCIBIM  ras.
Obpawamovca ¢ 1abOpPaTOPHBIM
00opyIoBaHuEM u
HarpeBaTeNbHBIMU  NPUOOpaMHu B
COOTBETCTBUU C paBHIAMU
TEXHHUKHU 0€30MacHOCTH.
Habnwoams u onucvl8amy
XUMHUYECKUNA  DKCHEPUMEHT ¢
MOMOIIBI0  PYCCKOTO  (POAHOTO)

A3bIKA u A3bIKA XUMUH.
Dopmynuposams  BBIBOABI IO
pe3ynbTatam MIPOBEICHHOTO
skcnepumenTta. Compyonuuams B
nporecce y4eOHOTO

B3aUMOJICHCTBUS Tpu pabore B
rpymmax

Tema
CBeJeHUus

5.

Kpartkue
00

YrieBoaopobl.
Heoprannueckue

Xapaxmepuszoéams  0COOEHHOCTH
COCTaBa M CBOMCTB OpPraHUYECKHX

1,2,3,4,5,6,7,8
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OpraHH4YecKuX
COeIMHEHHUSIX.

OpraHuyecKue BELIECTBA.
Yraesogopoael. MeraH, 3TaH,
IporaH  Kak  IpeaebHbIe
yIIEBOJAOPOABL.  ODTWIEH |
alleTWJIEH KaK HempeJebHbIe
(HEeHAaCBIIIEHHBIE)
YTIE€BOIOPOIbI. ['openue
yTII€BOJOPOOB.
KauectBennble peaknuu Ha
HETpee/bHbIE  COCAMHEHUSI.
Peakuust nerunpupoBaHus.

JdemoHcTpaumu. Moaenu
MOJIEKY ~ MeTaHa, JTaHa,
IIpOIIaHa, STUJICHA u

anierusieHa. B3aumoneiicTBue
sTUJIeHa ¢ OpOMHOM BOAOWU M
pacTBOpoM nepMaHraHaTa
kanus. Kucnopoaconepxaiue
OpraHMYEeCKHE  COCIUHEHUS.
OTUITOBBII CIIHPT, ero
MOJy4YeHUue, MPUMEHEHUE U
(bu3MoIIOTHYEeCcKOe  JICUCTBHE.

TpexaToMHBIH CITUPT
TJIULEPUH. KauecTBennas
peakuuss Ha MHOIOAaTOMHBIE
CIIUPTHI. VYKcycHas,

CTeaprHOBasT W  OJICMHOBAS
KHUCJIOThI — MPEICTaBUTEIH
Kjlacca KapOOHOBBIX KHCIIOT.
XKupsl. Mbuna.
JdemoHcTpanum. OO0mme
XHUMHUYECKHE CBOMCTBA KUCIOT
Ha IpuMepe YKCYCHOM

COECIHEHU. Pasznuuame
npeAelibHble ¥ HENpeebHbIC
YTJIEBOJIOPO/IBI. Hazvieamo U

3anucvléamo (hopMyIIbI
(MONIeKyJIsIpHBIE W CTPYKTYPHBIC)
BAKHEUILINX IIPEACTABUTENIEH
YIIIEBOAOPO/IOB. IIpeonacame
OKCHEPUMEHT 10 PACMO3HABAHUIO
COCIMHEHU I HETPE/ICITHbHOTO
ctpoeHusi. Habnooams 3a X0I0M
XHUMHUYECKOTO IKCIIEPUMEHTA,

OIHCHIBATH €TO U JeTaTh
BBIBOJIbI Ha OCHOBE HaOIIOIEHU.
QDuxcuposamb pe3yabTaThl
HKCIIEpUMEHTA c MIOMOILBIO
pycckoro (pomHoOro) si3bplka, a
TaKXKe C IOMOILBIO XHUMHYECKUX
bopmyn u
ypaBHeHUN. Xapakmepuzoeamy

CHUPTHI KaK KUCIOPOACOAepKaIlne

OpPraHuYEeCKUe COCMHEHHS.
Knaccuguyuposams cnupthl 10
ATOMHOCTH. Has3zvisamo
MpeCcTaBUTENEH OJHO- 51
TPEXaTOMHBIX CIIUPTOB u
3anuUcvLI8ams 150.4 (bopMyIIBI.
Xapaxmepuzosams KHCIOTBI Kak
KHUCJIOPOACOAEPKALLINE

OpPraHuYeCcKHue COEIMHEHHS.
Hasvieamos MpeaCTaBUTENEN

NpelelbHbIX U HelpeAeNbHbIX
KapOOHOBBIX KUCIIOT U 3aNUCbIGAMb
ux Gopmynsl. Xapaxmepuzosamo
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KHUCJIOTEL. KauecTBennas
peaKL[I/IH HAa MHOI'oaTOMHBIC
CIUPTHI.

A3zoTcoaepxaiiue
OpraHMYecKHe  COCIUHEHUS.
AmMuHoOrpymma.
AMMHOKHUCIOTHI.
AMHHOYKCYCHAast KHUCJIOTA.
benku (TpoTeunHsl), ux
byHKIIUN B JKUBBIX
opranu3max. KauyecTBeHHbIE

peakiuu Ha OCJIKHU.
JlaGopaTopHble ONBITHI. 42.
KauecTtBennsle peakuuu Ha
Oenku

XKUPBl KaK CIOXHBIE J(UpHI, a
MBUIA - Kak COJM KapOOHOBBIX
KHUCIIOT. Xapaxkmepuzoeams aMUHbBI
KaK CoOJepKallfe aMUHOTPYIIITY
OpraHUYEeCKHe COEIMHEHHS.
Xapaxmepuzoeams aMUHOKUCIOTHI
KaKk opraHudeckue ampoTepHbIC
COCIMHCHMS, CIIOCOOHBIE K
peakusIm MOJIMKOHICHCALIM Y.
Onucwvieamo TpH CTPYKTYpBI
0ENKOB U UX OMOJOTHYECKYIO POJIb.
Pacnosuasame 0€NKu ¢ MOMOIIBIO
IBETHBIX PEAKITHil.

Tema 6. O000menue
3HAHMH MO XMMHH 32 KypcC
OCHOBHOM IIKOJIbI.
IMoaroroBka k OI'D.)

[lepuonuueckuii  3aKOH H
[lepuoanueckas cucreMa
XUMHUYECKUX 3jiemeHToB 1. U.
Menneneesa. dusnueckuii
CMBICJ TOPSAIKOBOIO HOMEpa
3JIEMEHTA, HOMEPOB IIEpPHOJA
U Tpynnbl. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOWCTB
DJIEMEHTOB M WX COEIMHEHWH
B IIEPUOJIAX U IPYINIAX B CBETE
MIPEACTABICHUN O CTPOCHUH
aTOMOB 3JIEMEHTOB. 3HAUY€HHE
IIepnonnueckoro 3aKOHA.
Bungpl xuMu4eckux CBs3el U
THIIBI KPHUCTAJUTMYECKUX
pererok. BzauMocss3b

CTPOECHUS U CBOICTB BEIIECTB.
Knaccudukanms XuMHUYECKHX

Ilpeocmasensimy WHGMOPMALUIO IO
Teme «llepuonnueckuii 3akoH H
Ilepuonnueckas cucrema [J[. N.
MenneneeBa B CBETE  TEOpUHU
CTpOEHHUsl aToMa» B BHJE TaOHIl,
CXEM, OIOPHOI'0 KOHCIIEKTa, B TOM
4yluClie C IPUMEHEHHEM CpEICTB
UKT. Buinonname TECTOBBIE
3ajaHusd 1o teme. IlIpedcmasnamo
uHpopmanuo 1o Teme «Bumasl
XUMHYECKHX CBSI3€M M THUIIBI
KPUCTAJTINYECKUX pELIETOK.
B3anMoCBA3b CTpOEHUS M CBOMCTB
BEIIECTB» B BHUJAE TaOJUI], CXEM,
ONOPHOTO KOHCHIEKTA, B TOM YHUCIIE
¢ npumenenneMm cpeacts  HKT.
Bvinonnams TecToBblE 3alaHUS 110
teMe.  CKOpPOCTh  XMMHYECKUX

1,2,3,4,5,6,7,8
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peakuuii 1Mo  pa3IM4YHBIM
IIpU3HaKaM (YUCIO M COCTaB
pearupyomumx u
00pa3yroImuxcsl. BEIIIECTB;
HaJIW4YuMe TpaHHIbl pa3fena
¢da3;  rteroBoil  3ddexr;
HU3MEHEHUE cTeneHen
OKHCJICHUS aTOMOB;
HCIIOJIb30BaHUE KaTalln3aTopa;
HalpaBJICHUE  MPOTEKAHUS).

CkopocTb XUMHUYECKHX
peakuuin " (dakrTopsl,
BIIMSIIOILTE Ha Hee.
DNEeKTPOIUTHYECKAS

M CCOLMAIUS KHCJIOT,
ocHOBaHW#, conei. HonHbIe
yYpaBHEHHUS. Ycnosus

POTeKaHUs peakuuii oOMeHa
10 koHua. OKHCIUTETBHO-
BOCCTaHOBHTEIIbHBIC PEAKIIUH.
OkwucauTeNnb, BOCCTAHOBUTEI.

[IpocTeie 51 CIIOXKHBIE
BEIIECTBA. MerTannbl u
HEMETAJIJIBL. Cocras,

Kkinaccupukanus W obume
XUMHUYECKHE CBOMCTBA
OKCHJIOB U  THJIPOKCHUJIOB
(ocHOBaHwUiA, KHCJIOT,
aM(pOTEpHBIX TUIPOKCUIIOB),
comu B ceere TOJl. Tpenunr-
TECTUPOBAaHUE TIO0 BapHaHTaM
I'MA  npouublx J€T U
JIEMOBEPCHH.

peakuuii» B BHUIE TaONHUI, CXeM,
OTNIOPHOTO KOHCIEKTa, B TOM YHCIIE
¢ mnpumenenuem cpencts  MKT.
Buvinonnams TecToBble 3alaHUs 10
teMe. Xapakmepuzosams oOuME,
OCOOCHHBIE W HHIUBUIyalTbHBIC
CBOMCTBAa  KHCJIOT, OCHOBaHMH,
coJen B CBETE TEOPUHU
AIIEKTPOJIIUTUYECKON JAUCCOIMAIINH.
Apeymenmuposams  BO3MOKHOCTb
MPOTEKaHUs XUMHUYECKUX peakuuit
B pPacTBOpax JIEKTPOIUTOB, UCXOIS
U3 yclnoBUH. Xapaxmepuzosambo
OKUCITUTEIHHO-BOCCTAHOBUTEILHBIE
peaxiuu, OKHCIIUTEIb u
BOCCTAaHOBUTEIb. Omauuams 3TOT
THIl pEaKIMi OT peakiuii oOMeHa.
3anucvieamo ypaBHEHUS
OKHUCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX  pEaKIHi ¢
MOMOIIBIO NIEKTPOHHOTO OarnaHca.
Knaccugpuyuposams
HEOpPraHWYeCKHe  BellecTBa IO
COCTaBy M CBOWCTBaM. [lpusooumuw
MIPUMEPBI MpeACTaBUTENEH
KOHKPETHBIX KJaCCOB W  TPYIIII
HEOPTraHUYECKHUX BEIIIECTB.
Buinonansams Tectsl B popmare OI'D
32 KypC  OCHOBHOW  UIKOJBI.
AJIeKBaTHO  oyeHusamo CBOU
ycrmexu B OCBOCHHMH  Kypca
OCHOBHOM ILIKOJIBI.

ApPrymMeHTHpPOBaHHO eb1OUpamby
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BO3MOXHOCTE cmaun OI'D 1o
XUMHH. Ilpoeyuposams
cOOCTBEHHYI0  00pa30BaTeIbHYIO

TPACKTOPHIO 110 U3YUCHUIO XUMUU B
CpeJHEeH IIKOJIE.

Tema 7. IloBTOpPUTEIBHO-
o0o0maKIue YpPOKH IO
TeMaM «MeTaabl»,
«HemeTaiab».

IlonoxeHnue  METaUIOB B
[Tepuonuueckoit cucreme /.
n. Menaeneena.
Merannndeckas

KPUCTAJUIMYECKasl pEIIeTKa U
MeTaJInuecKass XUMHYecKas
cBsi3b. OOmme Quznyeckue
CBOMCTBa METAJIIO0B.
XnuMuyeckue CBOMICTBaA
METAJII0B KakK

BOCCTAaHOBHTEJICH, a TaKXe B
CBETE HUX IIOJIOXKEHUS B
AIEKTPOXUMHUUECKOM pany
HaIpsKEHU! METaJIOB.
Obmas XapaKTepUCTHKA
HEMETAJUIOB: TOJIO)KEHUE B
[Iepnonnueckon cucreMme,
0COOEHHOCTH CTPOEHUS
aTOMOB,
3IEKTPOOTPULATENBHOCTD
(20) KaK Mepa
«HEMETAINTMYHOCTHY, paa 0.
Kpucrammueckoe crpoeHue
HEMETAJJIOB - MPOCTBIX
BEILIECTB. Annorponus.
dusnyeckue CBOICTBa
HEMETAaJIOB.

OTHOCUTENHHOCTh MOHATHUH

I1.06vacusme, 4TO TaKoe
HEMETaJIBL, rajoreHsl,
aJIJIOTpOHHBIe BUJIONU3MCHCHUA.
Xapakmepuzoéamv ~ XUMHYECKHE

AJIEMEHTBI-HEMETAIIJIBI U IPOCTHIE
BEIIECTBAa-HEMETAIUIBI:  CTPOEHHE,
¢u3nyeckue cBONWCTBAa HEMETAJIIOB,

CIOCOOHOCTP K aJUIOTPOIHH.
Packpvieamsp IIPUYHHBI
aJUIOTPOTIHUH. Has3zvisamo
COEJIMHEHUS HEMETAJIJIOB o
bopmynam u coOCmaeisimo
dopMysbl 1O HX  Ha3BaHUSM.

Obvscuams 3aBUCUMOCTh CBOWCTB
(umm  TpenckasblBaTh — CBOMCTBA)
XUMHUUYECKUX 2JIEMEHTOB-
HEMETAJUIOB OT WX IIOJIOKCHHS B
ITepunonnueckoii CUCTEME
XUMHU4YeCKuX oanemeHtoB J[. .
Menpeneena. Yemanaenueamn
MPUYUHHO-CIIEJCTBEHHBIE CBSI3H
MEXIY CTPOECHUEM aToMma,
XAMHYECKON CBSI3bIO, THTIOM
KPUCTAJUTMYECKOU pElIeTKH
HEMETAJJIOB U UX COCAWHEHUM, MX
buznuecKuMu CBOMCTBaMH.
Jloxazvieamo OTHOCHUTEITLHOCTD
TOHATUN «METaI» U «HEMETaJl».

1,2,3,4,5,6,7,8
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«MmEeTaAILI» -«CHEMETALID).
3au;uma NnpoOeKmos.

Apeymenmuposamo

00OCHOBAaHHOCTh  JBOMCTBEHHOI'O
[TOJI0KEHUS BOJIOpO/A B
IIepnonnueckoit CUCTEME.
Ob0vsichamb, 9TO TAKOE METAJIBL.
Pa3znuyams Gopmbl cylecTBOBaHUS
METAJIJIOB: 3JIEMEHTBI W IPOCTHIC

BEILIECTRA. Xapaxmepuzosamyo
XHMHYECKHE  DJIEMEHTBI-METaJIJIb
1o X IIOJIOKCHUIO B
[lepuonuueckoit cucreme J[. U.
Menneneena. IIpocnosuposamu

CBOMCTBA HE3HAKOMBIX METAJJIOB
1o MojoxkeHuw B Ilepuoamueckoi
CUCTEME XHUMHUYECKHX 3JIEMEHTOB

. n. Menneneena.
Yemanaenueamo MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXIY
CTPOCHHEM aToma, BUJIOM
XAMHYECKON CBSI3H, TUIIOM
KPHUCTAJUIMYECKON peleTKn
METAJJIOB — MPOCTBIX BEUIECTB U

UX coeauHeHu. OOwbsicHAMb, YTO
TaKo€ psiJi aKTUBHOCTH METaJUIOB.

Ipumenamo ero s
XapaKTEPUCTUKHU XUMHYECKUX
CBOWCTB MPOCTBIX BEIIECTB-
METAJLJIOB.
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COT'JIACOBAHO COI'JTACOBAHO

MPOTOKOJI 3aCEJAHUS METOIMYECKOTO 3aMeCTUTENb TupeKTopa rno Y BP
00BbEeIMHEHUS yUUTENICH
€CTECTBEHHOHAYYHOT'O LIUKJIa M.H.JIememko
OOII Ne 21
oT « 31 » asrycta 2017 romaNe 1 « 31 » asrycra 2017 roma

O.M.JIeicak
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COT'JIACOBAHO COI'JTACOBAHO

IIPOTOKOJI 3aCeaHUsI METOIMUECKOTO 3aMeCTUTENb TupekTopa 1o Y BP
00BbEIMHEHUS YUUTEICH
€CTECTBEHHOHAaYYHOT'O LIUKJIa M.H.JIememmko
OOMNI Ne 21
oTr «31» _amrycra 2017 roma Ne 1 « 31 » asrycra 2017 roma

O.M.JIbicak
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