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BBenenune

Pabouas mporpamma mo yaeOHOMY MpeAMETY «XUMUs», peaMeTHas oonacte «EctecTBeHHOHAYYHBIE TIPEIMETHI»,
cocTaBjeHa B COOTBeTCTBHU ¢ DefepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO OOIIETO
oOpazoBanus (ITPUKA3 ot 17 nekalbps 2010 roma N 1897 OO yrBepkiaeHuu (enepasbHOr0 ToCyIapCTBEHHOTO
00pa30BaTeIBHOrO CTAaHIapTa OCHOBHOTO OOIIET0 OOpa3oBaHMs, Ha OCHOBE TPEOOBaHUI K pe3ylbTaTaM OCBOCHUS
OCHOBHOW 00pa30BaTeIbHONM MPOTpaMMbl OCHOBHOTO OO0IIET0 OOpa3oBaHHMS IIKOJBI , HAa OCHOBE MPHUMEPHOU
nporpamMMBbl TI0 yueOHBIM TpeameTam «Xumus», M. »llpocBemenne», 2011 r. U ¢ y4eToM aBTOPCKOM MPOTpaMMBbI
no xumun: O.C T'abpuensia. A.B. KymmoBa «IIporpamMma ocCHOBHOTO 0011ero 00pa3oBaHus M0 XUMHUH 8-9 KIIacChl» U
yueOHnka Xumus. 8 kinace O.C. N'abpuensna M: Jlpoda, 2018 r.

[IporpaMma opueHTHpOBaHA Ha peaju3alfio B I[EHTPe 00pa3oBaHUs €CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKOM
HarnpaBlieHHocTel «Touka poctay, cozganHoro Ha 6aze MKOY COII c.b-Poii ¢ nienbio pa3Butust y o0yqaronuxcs
€CTECTBEHHOHAYYHOM, MaTeMaTH4YeCKOW, HH()OPMAIIMOHHON TpPaMOTHOCTH, (HOPMHUPOBAHUS KPUTHUYECKOTO H
KPEaTHBHOIO  MBIIUICHHUS, COBEpPUICHCTBOBAHMUS  HABBIKOB  €CTECTBEHHOHAyYHOW M TEXHOJOTMYECKOU
HANpPaBJICHHOCTH, a TaKkKe I NPAKTUYeCKOW OTpaboTKM ydeOHOTO MaTepuaia Mo Y4YeOHBIM IpeaMeTaM
«Dusukay,«Xumusa»,«buonorus,« TexHomorus».

Ha ©6aze mumentpa «Touka poctay obecrieuuBaeTcs pealu3anusi 00pa30BaTENbHBIX  MPOrPaMM
€CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOW HaIpaBiIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPeOOBaHUSIMU
3aKOHOJATENhCTBA B cdepe oOpazoBaHUs U C Yyu€ToM pekoMmeHaanuii denepalbHOrO oreparopa y4eOHOTro
npenmera «Xumus». OOpa3oBarenbHas Mporpamma IMO3BOJSIET WHTErPUPOBATh peau3yeMble 37eCh MOAXOIbI,
CTPYKTYpPY M cOfepaHHe MPU OpraHu3aIi o0ydeHus XuMuu B 8—9 kjaccax, BRBICTPOCHHOM Ha 0a3e Jro6oro u3
JOCTYIHBIX yueOHo-MeTonndeckux komruiekcoB(YMK).Ucnonb3oBanue o0opynoBaHus eHTpa
«ToukapocTay NMO3BOJISIET CO3AATh YCIOBUS:

* Jlns1 pacuiupenust coepKaHus MIKOJIBHOTO XMMHUECKOTo 00pa3oBaHMUS;

* JI71s1 MOBBIIIIEHUS TTO3HABATEIHHON aKTUBHOCTH O0YYaIOIINXCS B €CTECTBEHHOHAYYHOU 00J1acTH;

* JUIsl pa3BUTHUS JMYHOCTH peOCEHKa B Tpollecce OOy4YeHHS XUMHUHU, €r0 CIOCOOHOCTeH, (pOopMUpOBaHUS U
yIOBJIETBOPEHHUS COIIMAIIBHO 3HAYMMBIX HHTEPECOB U OTPEOHOCTEN;

el paboOThl C OJApEHHBIMU [IKOJBHUKAMH, OPTraHW3allMd WX Ppa3BUTHS B Pa3jIMYHBIX 001aCTsIX
00pa30oBaTENbHOM, TBOPUYECKON AESITEIHHOCTH.



[Ipumenss nudpossie 1a00pPAaTOPUHM HA YPOKAX XWMHUHU, YYALIUECS CMOTYT BBIIIOJHUTH MHOKECTBO J1a0OPAaTOPHBIX padboOT U
9KCIICPUMCHTOB I10 IpOorpamMme OCHOBHOU IITKOJBI
Pabouas nporpamma opueHTHpOBaHAa Ha MCMOJIb30BaHUE YY€OHO-METOAMUYECKOro KomriekTa «Xumusa» 8 ki. O.C.
INabpuensna M: Ipoda, 2018 r.
Kypc «Xumusi» 8 k1. (6a30BbIil ypoBEHb) paccuuTaH Ha 68 yac. B ro.

1. IInanupyemble pe3yJIbTaThl OCBOCHUSI Y4eOHOr0 mpeaMeTa
«Xumusn» B 8 KiIacce

JIn4HOCTHBIE pPe3yJIbTAThI:

1)BOoCcIIUTaHHWE POCCUICKON TPaXKTAHCKOW HIACHTUYHOCTU: TMATPUOTU3M, yBakeHHEe K OTeuecTBY, MPOILIOE H
HACTOSIIEE MHOTOHAIIMOHAJIIBHOTO Hapoja Poccuu; oco3HaHWe CBOEH 3THUYECKOW NMPUHAIJICKHOCTH, 3HAHUE
UCTOPHH, 53bIKA, KYJBTYpPhl CBOErO0 HApoOJa, CBOEro Kpas, OCHOB KyJbTYpHOrO Hacieaus HapoloB Poccuu u
YEeJIOBEUYECTBA;  YCBOEHME  T'YMAHUCTHYECKHUX,  JIEMOKPATHUYECKUX W  TPAJAUIMOHHBIX  LIEHHOCTEH
MHOTOHAI[MOHAJIBHOTO POCCUIMCKOTO OOIIECTBA; BOCIIUTAHNE YYBCTBA OTBETCTBEHHOCTH U Jl0yira niepen PoauHoi;

2)(hopMHUpOBaHHE OTBETCTBEHHOTO OTHOIICHHMS K YYEHHIO, TOTOBHOCTH H CIIOCOOHOCTH OOYyYarolIMXCsA K
CaMOPa3BUTHUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYECHHIO M MMO3HAHUIO, OCO3HAHHOMY BHIOOPY U
MIOCTPOCHHIO JTaJbHEHIIe WHIWBUIYATbHOW TpaeKTOpuu o0Opa3oBaHMs Ha 0a3e OpPUEHTUPOBKH B MHPE
npodeccuii U MpodeCcCHOHAIBHBIX MPEANOYTEHHUH, C YI€TOM YCTONYMBBIX NO3HABATEIbHBIX HHTEPECOB, a TAKXKE
Ha OCHOBE (OPMHPOBAHUS YBAKHUTEIBHOTO OTHOIIECHUS K TPYAY, PAa3BUTHS OMbITa y4acTUsS B COIMAIBHO
3HAYMMOM TPYIIE;



3) dbopmMupOBaHUE METOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKU U
OOILIECTBEHHON MpPaKTUKH, YYUTBHIBAIOLUIEIO COLMAJIBHOE, KYJIbTYPHOE, $3BIKOBOE, IYXOBHOE MHOrooOpasue
COBPEMEHHOI'0 MUPA;

4) hopMuUpOBaHHE OCO3HAHHOTO, YBOKUTEIBHOTO M JJOOPOKENATEIILHOTO OTHOIICHUS K JPYrOMY YEJIOBEKY, €T
MHEHHUIO0, MUPOBO33PEHUIO, KYJIbTYpe, A3BIKY, BEpE, I'PaXJIaHCKOW MO3WILUHU, K UCTOPUH, KYJIbTypE, PEIUTHUH,
TpaJULIUSM, S3bIKaM, [IEHHOCTAM HapojoB Poccuu U HapoJ10B MHpa; TOTOBHOCTH U CIIOCOOHOCTH BECTH JHMAJIOT C
JIPYTMMH JIFOJABMH U IOCTUTaTh B HEM B3aUMOIIOHUMAHUS;

5) OCBOGHHE COLMAIBHBIX HOPM, TPaBWJI TIOBEACHHUS, POJCH M (OPM COLHUAIBHOW JKU3HU B TPyNIax H
cooO1IecTBaxX, BKJIKOYas B3pOCIbIE M COLMAJIbHBbIE COOOIIECTBA; y4acTUE B IIKOJBHOM CAaMOYNPABICHUH U
OOIIIECTBEHHOM KM3HU B TpelesiaX BO3PACTHBIX KOMIIETEHLUHA C YYETOM PETHOHAIBbHBIX, 3THOKYJIBTYPHBIX,
COLIMAJIBHBIX U SKOHOMUYECKUX 0COOCHHOCTEH;

6) pPa3dBUTUC MOPAJIBHOTO CO3HAHUA W KOMIICTCHTHOCTH B PCHICHUU MOPAJIbHBIX HpO6JIeM Ha OCHOBC
JUYHOCTHOI'O BBI60pa, (1)0pMI/Ip0BaHI/IC HPAaBCTBCHHBLIX YYBCTB W HPABCTBCHHOI'O ITOBCACHUA, OCO3HAHHOIO H
OTBETCTBEHHOT'O OTHOIIICHHUSA K COOCTBEHHBIM IMOCTYIIKaM,

7) popMHpOBaHHE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHWH W COTPYAHHUYECTBE CO CBEPCTHUKAMH,
JIETHMU CTapIlero U MIJIAJAIIET0 BO3pacTa, B3POCIBIMU B Ipoliecce 00pa3oBaTeIbHOM, OOMIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIEI0BATENBCKOM, TBOPUECKON U IPYTUX BUAOB JIEATEILHOCTH;

8)(bopmupoBaHHe IIEHHOCTH 3J0POBOr0 M 0€30MacHOro o0pas3a >KHU3HH; YCBOCHHE MPaBUI MHIUBUAYAIBHOIO M
KOJUIEKTHBHOTO O€30MacHOTO MOBEACHUS B YPE3BBIUAWHBIX CUTYAIUSX, YIPOXKAIOUIUX XU3HU U 3I0POBHIO
JrO7IeH, MpaBWJI TOBEACHUS Ha TPAHCIIOPTE U HA TOPOTaXx;

9) bopMupoBaHUE OCHOB IKOJIOTUICCKON KYIBTYPBI COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO DKOJIOTHYECKOTO
MBIIIJICHUSI, PA3BUTHE OINBITA SKOJOTUYECKA OPUEHTUPOBAHHON pedIeKCUBHO-OIICHOYHON M MPaKTHYECKOM
NEATENIbHOCTU B )KM3HEHHBIX CUTYalUAX;

10)oco3HaHue 3HAYECHHS CEMbH B JKHU3HHM 4YEJIOBEKAa W OOIIECTBA, NMPHUHATHE IICHHOCTH CEMCHHOM JKH3HH,
YBOKHUTEIHLHOE U 3a00TIMBOE OTHOIIICHUE K WICHAM CBOEH CEMbH;



11) pa3BuTHE 3CTETHUYECKOTO CO3HAHUS Yepe3 OCBOCHHE XYA0KECTBEHHOT'O Haclieaus HapoaoB Poccuu u mupa,
TBOPYECKOH JIEATETBHOCTH ICTETUIECKOTO XapaKTepa.

MertanpeaMeTHbIe pe3yJbTAThI:

1) yMeHHe caMOCTOSTEIBHO ONPENENATh LIeJId CBOEr0 OO0y4YeHHs, CTaBUTh U (OPMYIUPOBATH AJid ce0sl HOBbIE
3alayd B yuyeOe W T03HABATENBHOW JIESATENIbHOCTH, pa3BUBaTh MOTHUBBI M MHTEpPEChl CBOEH IO3HABATENIbHOU
NesITEebHOCTH;

2) yMEHHE CaMOCTOSITEIbHO MJIAHUPOBATH IyTH JOCTUKEHUS LEJeH, B TOM YHCIIe albTepHATUBHbBIE, OCOZHAHHO
BbIOMpaTh Hanbosee 3¢ PeKTUBHBIE CIOCOOBI pelIeHUs] YYEOHBIX U MO3HABATEIbHBIX 3a/1a4;

3) yMeHHE COOTHOCHUTH CBOM JICMCTBUS C IUIAHUPYEMBIMU pPe3yJbTaTaMM, OCYIIECTBISATH KOHTPOJIbL CBOCH
NEATeIbHOCTH B TPOIIECCE JOCTIKCHMS Pe3ysibTaTa, OMPEACNSATh CIOCOOBI JEHWCTBUM B pamMKaxX MpeIoKeHHBIX
yCIIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUU C U3MEHSIOUIEHCS CUTYalIUEeH;

4) YMCHUC OICHUBATD IIPABUJIBHOCTDL BBIITOJIHCHUA y‘{€6H0ﬁ 3aJa4u, COOCTBEHHBIC BO3MOKHOCTH €€ PCUICHUSA,

5) BnajieHWe OCHOBAMH CAaMOKOHTPOJIS, CAMOOIICHKH, TPUHSATHS PEIICHUH W OCYIIECTBICHHUS OCO3HAHHOTO
BbIOOpA B YueOHOM M ITO3HABATEILHOMN JACATEILHOCTH;

6) yMEHHE ONpelneNsTh TMOHITHS, CO3/1aBaTh OOOOIIEHUS, YCTAHABIMBATh AHAJOTWUHU, KIACCU(MUIIUPOBATH,
CaMOCTOSITEJIbHO BHIOMpATh OCHOBAHUS U KPUTEPUU [JIs KIIacCU(PUKAIMU, YCTAHABIMBATH MPUYUHHO-CIIEIACTBEHHBIC
CBSI3U, CTPOUTH JIOTHUECKOE PACCYKICHHUE, YMO3AKIIOUEHUE (MHIYKTHUBHOE, JAEAYKTUBHOE M MO aHAJOTHHM) U JelaTh
BBIBO/JIBI;

7) YMCHHC CO34aBaThb, IIPUMCHATL H HpGOGpaSOBBIBaTB 3HAaKHM W CHMBOJIbBI, MOACIM H CXCMbI VI PCIICHUA
y‘—Ie6HBIX H ITIO3HAaBAaTCJIbHBIX 3a4a4,

8) CMBICIIOBOE UTEHHE;



9) yMeHue OpraHu3oBBIBaTh Y4YE€OHOE COTPYAHUYECTBO M COBMECTHYIO [JEATEIbHOCTh C YYHUTEIEM U
CBEpPCTHHKAaMHU; pab0TaTh MHAUBUAYAJIBHO U B IPYIIIE; HAXOAUTH OOLIEE PEIICHNE U pa3peliaTh KOH(IUKTHI Ha OCHOBE
COTJIacOBaHMs MO3UIMHI U yUeTa UHTEPECOB; (OPMYJIUPOBATh, ApPTyMEHTHPOBATh U OTCTAUBATh CBOE MHEHUE;

10) yMeHHe OCO3HAHHO HCIIOJIb30BaTh PEYEBHIE CPENICTBA B COOTBETCTBUM C 3ajadyeil KOMMYHUKAIIUU IS
BBIpQKEHUSI CBOMX UYBCTB, MBICJICH U MOTPEOHOCTEN; TMIAHUPOBAHUS U PETYJAIMU CBOCH NESITEIBHOCTU; BIAJCHUE
YCTHOU ¥ MUCbMEHHOM PEUYbI0, MOHOJIOTUYECKON KOHTEKCTHON PEYBIO;

1 1) (I)OpMI/IpOBaHI/Ie h  pPa3BUTHUC KOMIICTCHTHOCTHU B 00JaCTH  MCIIOJIL30BaHHUS I/IH(i)OpMaHI/IOHHO-
KOMMYHUKAITUOHHBIX TEXHOJIOTUH (z[aﬂee - UKT KOMHGTGHL[I/II/I); Pa3BUTHC MOTHBAIIUKU K OBJIAACHUIO KyHBTypOﬁ
AKTHBHOTO ITOJIb30BAHUA CJIOBAPAMU U APYTUMHU ITOUCKOBBIMH CUCTCMAMMU

12) q)OpMI/IpOBaHI/Ie U Pa3BUTHC ISKOJIOT'HYCCKOTO0 MBINUICHHUA, YMCHUC IIPUMCHATL C€ro B HOSHaBaTGHLHOﬁ,
KOMMyHHKaTHBHOﬁ, COHHaHLHOﬁ IMPAKTUKE U HpO(i)GCCI/IOHaJII)HOI‘/JI OpUCHTAIINU.

IIpeameTHble pe3yJabTaThI:

1) dbopMupoBaHue nepBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUA O BEUIECTBAX, UX MPEBPALIECHUAX U
IPAKTUYECKOM ITPUMEHEHNH; OBJIAJICHUE ITIOHITUHNHBIM aIlllapaToOM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

2) oco3HaHHE OOBEKTUBHOM 3HAYUMOCTH OCHOB XHUMHYECKOM HAyKu Kak 0O0JIacTh COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHYECKUX MPEBPAILLIEHUI HEOPTAHNYECKUX U OPTaHUYECKUX BEUIECTB KAK OCHOBBI MHOTHUX SIBICHUMN
KUBOU M HEKMBOW MTPUPOJIBI; YTIIYOJIEHHUE MIPEACTABICHUA O MAaTEPUAIbEHOM €IMHCTBE MUPA;

3) oBIajieHHEe OCHOBAMH XHMHYECKON IPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3HPOBATh M OOBEKTUBHO OIICHHBATH
KU3HCHHBIC CUTYyaIluH, CBSI3aHHBIC ¢ XUMHEH, HaBBIKAMH 0€30TIaCHOTO OOpAIICHHS C BEIICCTBAMHM, MCIIOJIb3yeMbIMHU B
MMOBCEIHEBHOM KU3HU;

YMEHUEM aHAJIM3UPOBATh U IUIAHUPOBATH IKOJIOTMYECKH O€30MacHOE MOBECHHUE B LEISAX COXPAHEHUS 310POBbS
Y OKPY’KaIOLIEH Cpebl;



4) hbopMupoBaHNE YMEHUM YCTAHABJIMBATH CBSI3U MEXK/Y PEaIbHO HAOIIOAAEMbIMU XUMUYECKUMU SIBICHUSIMU U
MpoIieccaMu, TPOUCXOASIIUMU B MUKPOMUPE, OOBSICHATh MPUUYUHBI MHOTOOOpA3us BEIIECTB, 3aBUCUMOCTh UX CBOWMCTB
OT COCTaBa M CTPOCHUS, a TAK)KE 3aBUCUMOCTb MPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

5) HpI/IO6pCTeHI/Ie OIIbITa UCIIOJIB30BaHUA PAa3JIMIYHBIX MCTOJ0B M3YUYCHHA BCIICCTB!:

HAOJIIOIEHUST 3a MX MPEBpalleHUS MU MpPU TPOBEACHUU HECIOXKHBIX XUMHUYECKUX DSKCHEPUMEHTOB C
UCMOJIb30BaHUEM JIAOOPATOPHOTrO 00OPYNOBAaHUS U IPUOOPOB;

6) (I)OpMI/IpOBaHI/Ie HpeI[CTaBJIeHI/Iﬁ 0 3HAUCHUM XUMHUYECCKOU HAayYKHN B PpCHICHUU COBPCMCHHBIX 3KOJIOTHYCCKUX
HpO6JICM, B TOM 9HUCJIC B IPCAOTBPAIICHUN TCXHOTCHHBIX U 3KOJIOTHYCCKUX KaTaCTpO(p;

OcHOBHbBIE IOHATHS XUMUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeACTABJIEHUI).

Vuenux nayuumcs:

* OMHUCHIBATh (HPU3MUECKUE CBOWCTBA TBEPABIX, KHUAKUX, Ta3000pa3HBIX BEIIECTB, BBIACIAS MX CYIIECTBEHHbBIC
IPU3HAKY;

* XapaKTEepU30BaTh BEILIECTBA MO COCTABY, CTPOCHUIO M CBOWCTBAM, YCTAHABIMBATh NPUYMHHO-CIICACTBEHHBIE CBSI3U
MEXy JaHHBIMU XapaKTePUCTUKAaMU BEILIECTBA;

* IOHUMAaTh CMBICII OCHOBHBIX XUMUYECKHX MOHATHI «aTOM», «MOJEKYJa», «XUMUYECKUN 3JIEMEHT», «IIPOCTOE
BEILECTBOY, «CIIOAKHOE BEILIECTBOY, «BAJIEHTHOCTbY, UCIOJIb3YSl 3HAKOBYIO CUCTEMY XUMUH;

* n300pakaThb COCTaB MPOCTEUIIUX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYNT U CYIIHOCTh XUMHUYECKHX
peaKIUi C TOMOIIBIO XUMUYECKUX YPABHECHU;

* BBIYUCJISATH OTHOCUTEJIBHYK) MOJEKYJSPHYIO M MOJSIPHYKO MacChl BEIIECTB, a TAKXKE MAaCCOBYHI JOJIIO
XUMHYECKOT0 JIEMEHTA B COCIMHEHUSX TSI OLIEHKU UX MPAKTUUYECKON 3HAUYMMOCTH;

* CPaBHMBATh 110 COCTABY OKCHU/Ibl, OCHOBAHUS, KACIIOTHI, COJIH;

* KJITACCH(PUITUPOBATH OKCHJIBI 1 OCHOBAHUS 110 CBOMCTBAM, KUCIOTHI U COJIA 110 COCTABY;

* ONKUCHIBATh COCTaB, CBOMCTBA M 3Ha4YeHUE (B MPHUPOAE U MPAKTUYECKOW AESATEIBHOCTH YEJIOBEKA) MPOCTHIX
BEIIECTB — KMUCIIOPOIa U BOAOPO/IA;

* 1aBaTh CPAaBHUTEIBHYIK) XapaKTEPUCTUKY XMMUUYECKHUX 3JIEMEHTOB M BAXKHEUIIMX COCIMHEHUU €CTECTBEHHBIX
CEMENCTB IIEJOYHBIX METAJUIOB U TaJIOT€HOB;



* ITOJIK30BATHCS JTAOOPATOPHBIM 000PYAOBAHUEM U XUMHUYECKON TTOCYI0M;

* MPOBOJIUTH HECIIOKHBIC XUMHICCKHIE OTBITHI U HAOTIOJCHUS 32 U3MEHEHUSMHU CBOMCTB BEIIECTB B IIPOIIECCE MX
MIPEBPAILCHUI; COOJIIOIaTh MPAaBWIa TEXHUKN O€30ITaCHOCTH P NIPOBEICHUH HAOIIOICHUIA U OTIBITOB;

* pa3nmuyaTh SKCIEPUMEHTAIBHO KUCIOTHI M MIEIOYH, MOJIb3YSICh WHAMKATOPAMH; OCO3HABaTh HEOOXOIUMOCTH
co0JIroIeHUs1 Mep 0€30MacHOCTH MPU OOPAIICHUHU C KUCIOTAMH U IIEJI0YaMHU.

Yuenux noayuum 603mooicnocms Hayuumvca:

* TPaMOTHO OOpaIIaThCS C BEIIECTBAMH B TTOBCEIHEBHOM KU3HH;

* 0CO3HaBAaTh HEOOXOAMMOCTb COONIOACHHUS MpaBUJI SKOJOTMYECKH O€30MacCHOrO MOBEACHUS B OKpYKarollen
IIPUPOIHOU CpELE;

* IOHUMaTh CMBICII W HEOOXOAUMOCTh COOJIOJCHUS TPEANUCAHUN, MpeajiaraeMbIX B HWHCTPYKIMSIX TI0
UCITOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUH U JIP.;

* HCIIOJIb30BaTh MPUOOPETEHHBIC KIFOUYEBbIE KOMIIETEHTHOCTH TIPU BBIMOJHEHUH HCCJICIOBATEIILCKUX MPOEKTOB
10 U3YYCHUIO CBOMCTB, CIIOCOOOB MOJIYYSHHUS U pacTiO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIETEHTHOCTb, HCIIOJIb3Ysl CPEACTBA YCTHOM M MHUCBMEHHOW KOMMYHUKAIUU
npu paboTe ¢ TEeKCTaMH Yy4eOHHMKAa W JIOMOJIHUTEIBHOM JIMTEpaTypoH, CIPaBOYHBIMU TaOMUIIAMU, TPOSBISATH
TOTOBHOCTH K YBaKEHHUIO MHOM TOYKU 3pEHUSI PU 00CYKICHUH PE3YyIbTAaTOB BHIMOJIHEHHON pabOTHI;

* OOBEKTUBHO OIIEHMWBATh MH(GOPMAIMIO O BEIHIECTBAX M XUMHUYECKHX MPOIECCaX, KPUTHUECKH OTHOCHUTHCS K
NICEBOHAYYHOUN MH(pOpMaIIMU, HEJOOPOCOBECTHOM pPEeKIIaMe, KaCaloIEHCsl NCIIOIb30BAHUS PA3IMYHbBIX BEIIECTB.

Ilepuoanyeckuii 3aK0H U NMepUOAUYECKas cucTeMa xumnuyecknx 3jieMmeHToB JI. U. MenneneeBa. CtpoeHue
BellecTBa.

Yuenuk nayuumeces:

* KIIACCH(PUITUPOBATh XMUMHYECKUE DSJIEMEHThl Ha METaJUIbl, HEMETaJUIbl, SJEMEHTBI, OKCHIBl M THIPOKCHUIBI
KOTOPBIX aM(OTEpHBI, © UHEPTHBIC FIEMEHTHI (Ta3bl) ISl OCO3HAHMS BAXKHOCTH YIOPSIOYCHHOCTH HAyYHBIX 3HAHUI;

* IOHUMATh CMBICH Iepruoanyeckoro 3akoHa /(.M. Menneneena;

* OMMMCHIBAThH M XapaKTePU30BaTh TAOJUYHYIO (POPMY MEPUOANIECCKON CUCTEMBI XUMHYECKUX IIEMEHTOB;

* XapaKTEepU30BATh COCTAB ATOMHBIX SJI€P U PACHPEAECICHUE YMCIIA IEKTPOHOB IO AJEKTPOHHBIM CJIOSIM aTOMOB
XUMHUYECKHX 3JIEMEHTOB MaJbIX EPUOJOB ITEPUOIUUECCKON CUCTEMBI, & TAKKE KaJIAsI U KaJbLHUS;



* pa3nuyaTth BUAbl XUMHYECKOW CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJCHTHYIO HEMOJSPHYIO H
METAJNINYECKYIO;

* BBISIBJISITh 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHUS MX KPUCTALNIMYECKHX PEIIETOK: MOHHBIX, aTOMHBIX,
MOJIEKYJISIPHBIX, METAJUTMYECKUX;

* XapaKTepU30BaTh XUMHUYECKHUE DJJIEMEHTbI M HX COCAUHECHUS Ha OCHOBE IIOJIOKECHHUS DJIEMEHTOB B
MEPUOANYECKON CUCTEME U OCOOEHHOCTEN CTPOSHUSI UX ATOMOB;

* XapaKTEepU30BATh HAYYHOE W MHUPOBO33PECHUECKOE 3HAUYCHUE NEPUOAUYECKOTO 3aKOHA M TMEPUOJANYECKOU
CHCTEMBI XUMHUYeCKUX 3aeMeHToB /(.M. MeHaeneena.

Yuenux noy4um 803MONCHOCHb HAYYUMBCA.

¢ OCO3HABATh 3HAYCHUC TCOPCTUICCKUX 3HAHUU JJIA Hp&KTH‘IGCKOfI ACATCIIBHOCTH YCJIOBCKA,

¢ OIMUCBIBATH U3YUCHHBIC 00BEKTHI KaK CUCTCEMBI, TIPUMCHSS JIOTHKY CUCTCMHOI'O dHAJIN34,

¢ IPUMCHATDH 3HAHUA O 3aKOHOMCPHOCTAX HepHOHHqGCKOﬁ CUCTCMBI XUMHNYCCKUX JJICMCHTOB AJIA OOBSICHEHHS U
MMpCaABUACHUSA CBOMCTB KOHKPCTHBIX BCIICCTB,

¢ Pa3BUBATH I/IH(l)OpMaHI/IOHHYIO KOMIICTCHTHOCTb ITIOCPCACTBOM YTHY6JIGHI/IH 3HAaHUH 00 HCTOPpUKU CTAHOBJIICHUSA
XUMHYECKOU HaYyKH, €€ OCHOBHBIX HOHHTHﬁ, MEPUOANICCKOI'0 3aKOHA KaK OJHOI'O U3 Ba)KHEUIIIMX 3aKOHOB IIpUpoabI, a
TAKKE O COBPCMCHHBIX NOCTHKCHHUAX HAYKHU U TCXHUKMU.

MHoroo0pa3ue XUMHUYECKUX pPeaKIuid

Vuenux nayuumcs:

* OOBSCHATH CyTh XUMUYECKUX MPOLIECCOB U UX MPUHIUIIUATIBLHOE OTINYHNE OT (PU3UUECKUX;

* Ha3bIBAaTh MPU3HAKU U YCIIOBHS MIPOTEKAHUS XUMUYECKUX PEAKIUN;

* YCTAaHABJIMBATh MPUHAJICKHOCTh XHUMHYECKOM peakuuu K ONpPENeIEHHOMY THUIYy IO OJHOMY U3
KJIACCU(DUKAITMOHHBIX TPU3HAKOB: 1) O YHCIYy M COCTaBY HCXOJHBIX BEHIECTB M MPOIYKTOB peaKIuu (peakiuu
COCIMHCHHUS, PA3JOXKEHUS, 3aMEIIeHUs W OOMEHa); 2) M0 BBIJACICHUIO WU TOTJIOMICHUIO TEIJIOTH (peakiuu
AK30TEPMHUYECKHE U DHIOTEPMUUYECKHUE); 3) MO U3MEHEHUIO CTENEHEH OKHMCIICHHS XMMUYECKHX 3JIEMEHTOB (peakuuu
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIC);

* MPOTHO3UPOBATH MPOIYKTHI XUMUUYECKAX PEaKIuid 1o GopMysaM/Ha3BaHUSIM HCXOMHBIX BEIECTB; OMPEIETSAThH
MCXOJIHBIC BENIECTBA MO (HhopMyliaM/Ha3BaHHUSIM MPOAYKTOB PEAKIIHH;
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* COCTABJISITh ypaBHEHHUS pEaKIui, COOTBETCTBYIOIIMX IMOCIEAOBATEILHOCTU («IIEMOYKE)») TMpEeBpaIllCHUI
HEOPraHUYECKUX BEIIECTB PA3JIUYHBIX KIIACCOB;

* BBISIBJISITH B IIPOIIECCE DKCIIEPUMEHTA IPU3HAKH, CBUAETEIbCTBYIOIINE O TPOTEKAHUN XUMUYECKON PEaKIuu;

* IPUTOTOBJISATH PACTBOPHI C ONPEAECIEHHON MAaCCOBOM JOJIEU pACTBOPEHHOIO BEIIECTBA;

* ONPEAENATh XapaKTep CPEbl BOJHBIX PACTBOPOB KUCIIOT U MIECJIOYEH MO U3MEHEHHUIO OKPACKU UHIUKATOPOB.

Yuenux ROYHYUmM 6O3MOINCHOCHIb HAYHYUMDBbCAL.!
¢ IIPUBOOUTH MMPUMCEPHI peaKuHﬁ, NOATBCPKAAIMUX CYIICCTBOBAHUC B3daUMOCBA3N MCIKAY OCHOBHBIMHU KJIaCCaAMU
HCOPTaHUYCCKUX BCUICCTB.

MHoroo0pa3ue BeulecTs

Yuenuk nayuumces:

* OIIPENIENATh TPUHAIICKHOCTh HEOPTraHWYECKUX BEIIECTB K OJHOMY W3 W3YyUEHHBIX KJIACCOB/TPYMI: METAIbI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHMS, KUCIIOTHI, COJIH;

* COCTaBJISITH (DOPMYJIBI BEIIECTB IO UX HA3BAHUSIM;

* OMPEACNATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS 3JIEMEHTOB B CJIO’KHBIX BEIIECTBAX;

* COCTAaBISITH (DOPMYJIBI OMHAPHBIX HEOPTaHWYECKHX COEAWHEHUM IO BAJICHTHOCTSIM W CTEMEHSM OKHUCIICHUS
3JIEMEHTOB;

* O0BSACHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3MUECKUX M XMMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB (METAIOB M
HEMETAJIJIOB) M MX BBICIIMX OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMH BTOPOTO M TPETHETO MEPHUOIOB;

* Ha3bIBaTh OOIIUME XUMHUYECKHE CBOMCTBA, XapaKTepHBIC JJIA TPYNI OKCHUIOB: KHCJIOTHBIX, OCHOBHBIX,
aM(pOTEPHBIX;

* Ha3bIBaTh OOIME XUMHUYECKUE CBOMCTBA, XapaKTEPHBIC IS KaXKJIOT0 M3 KJIACCOB HEOPTaHMYECKHUX BEIECTB:
KHCJIOT, OCHOBAHMM, COJICH;

* IPUBOAUTH MPUMEPHI PEAKIIHH, MOATBEPKAAIOIUX XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB: OKCHJIOB,
KHCJIOT, OCHOBAaHUM U COJICH;

* OIPENEIISITh BEMIECTBO-OKUCIUTEIb W  BEIIECTBO-BOCCTAHOBHUTEIDh B OKHCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX
peaKIusx;
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* COCTaBIISATh OKUCIIUTEITHLHO-BOCCTAHOBUTENBHBIN OanaHc (st U3yYSHHBIX PEaKUii) IO MPEII0KEHHBIM CXeMaM
pEaKLHnii;

* IPOBOAMTH JIA0OPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOWCTBA HEOPTaHWYECKUX BEIIECTB:
OKCHJIOB, KHCJIOT, OCHOBAaHHUM M COJICH;

* POBOJIUTH JIAOOPATOPHBIE OMNBITHl IO TMOJYYEHUI0 MU COOMpaHHI0 Tra3000pa3HbIX BELECTB (METOJ0M
BBITECHEHUS BOJIBI M METO/IOM BBITECHEHUS BO3AYX): BOJOPO/Ia, KUCIOPOa.

Vyenux nonyuum 603mMoNCHOCMb HAYUUMBCA!

* MPOTHO3UPOBATH XUMHUUECKHE CBOMCTBA BEIIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS,

* BBISIBJISITh CYIIECTBOBAHME TEHETUYECKOM B3aMMOCBS3M MEXIY BEIIECTBAMHU B PSIY: MPOCTOE BEIIECTBO —
OKCHUJT — THAPOKCH]I — COJIb;

* OPraHU30BbBIBATh, MTPOBOJINTh YUCHHUUYECKUE MPOEKTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, UMEIOIINX BAXKHOE
IPaKTUYECKOE 3HAUCHHUE.

2. Conep:kanue yueOHOI0 mpeamera.

No | HazBanus temMbl OCHOBHOE coiepKaHUE
(paznena)
Beenenne [Ipeamer xumuu. MeToibl TO3HAHHUSI B XUMUM: HaOII0ACHHE, DKCHEPUMEHT,

MozenupoBanue. McTouHukn XuMHYecKodl uHOOpMAIHU, €€ MOIy4YeHHE,
aHAJIHM3 U TIPEJICTABIICHUE €T0 PE3yJIbTATOB.

[lonsiTHE O XUMHUYECKOM »dJeMeHTe W ¢GOopMax €ero CyIecCTBOBAHUSA:
CBOOOJIHBIX aTOMaX, MPOCTHIX U CIOKHBIX BEIIECTBAX.

[IpeBpamenus BemiecTB. OTAUYHE XUMHUYECKUX PEAKIUN OT (PU3MdecKux
sBiieHniA. Poib XuMum B J)KU3HU YenoBeka. XeMohuius u xeMohoous.
KpaTtkue cBepeHus W3 MCTOPUM BO3HUKHOBEHUS M Pa3BUTHS XUMUU. Poib
OTEUECTBEHHBIX YUEHBIX B CTAHOBJIICHHHM XMMHYECKOW HayKH — paboTel M.
B. JlomonocoBa, A. M. byrtnepora, /[. 1. MenneneeBa. Xumuueckas
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CUMBOJIMKA. 3HAKA XUMUYECKUX 3JEMEHTOB U MPOUCXOXKIECHUE UX Ha3BaHUMU.
Xumuueckue Qopmynbl. Wuaexkcel U ko3(huiueHTsl. OTHOCUTENbHbIE
aTOMHAsI U1 MOJIEKYJISIPHAsI MAacCBhl.

[IpoBenenne pacyeToB MacCOBOM JOIM XHUMHYECKOTO 3JIEMEHTA B BEILIECTBE
Ha OCHOBE €ro (GOpMyJIbI.

[lepuonnueckas cucrema xumudeckux siieMeHtoB JI. M. Menneneesa, ee
CTPYKTypa: Majble U OOJbllIM€ TEePUOJbl, TPYNNbl M MOATPYIIIHI.
[lepyonuueckas cucTtemMa Kak CIOPaBOYHOE TMOcOOME ISl  TMONTY4YEeHHS
CBEJICHUN O XUMUYECKUX IJIEMEHTaX.

JemoncTpanuu.l. Monenu (mapocrepxkueBbie U Crroapra—bpurneba)
Pa3NUYHBIX MPOCTBHIX MU CIOXKHBIX BemiecTB. 2. Koiekuus  CTEKISTHHON
xuMuuecko mocyzabl. 3. Komiekiuss MarepualioB U M3ACIUA M3 HUX Ha
ocHOBe amomuHus. 4. BsaumopeiicTBue Mpamopa € KHCIOTOM U
IOMYTHEHHUE U3BECTKOBOI BOJIBI.

JlaGoparopHble onbIThl. 1. CpaBHEHHE CBONCTB TBEPABIX KPUCTATUINUECKUX
BEIIECTB M PacCTBOPOB. 2. CpaBHEHHE CKOPOCTH MCIApEeHUH BOJBI,
0JIEKOJIOHA U 3TUJIOBOTO CIMPTa C (PUIBTPOBAIBLHONW OyMar.

[IpakTnueckas pabora Nel. «llpuémel oOpameHus ¢ 1ga0OPATOPHBIM
obopynoBanueM. CTpoeHHE MIaMEHU.

ATOMBI XUMHYECKHX
JIEMEHTOB

ATOMBI KaK (hopma CyIIECTBOBAHUS XUMUYECKUX DIIEMEHTOB.

OCHOBHbBIE CBEAEHUS O CTPOCHUU aTOMOB. JloKa3aTenbCTBA CIOXKHOCTH
ctpoenusi atomoB. OmbiTel Peszepdopna. [lnanerapnas mMomens CTPOCHHS
atoma. CocTaB aTOMHBIX SA€p: HPOTOHBI, HEUTpPOHBL. (OTHOCUTENIbHAS
aToOMHasT  macca. B3auMOCBSi3p  MNOHATHM  «IIPOTOH»,  KHEUTPOHY,
«OTHOCHUTEJNIbHAsA aTOMHAs macca». VI3MeHeHHWe 4uciia MPOTOHOB B sJpE
aTomMa — 00pa30BaHUE HOBBIX XMMUYECKHUX 3JIEMEHTOB. l3MeHeHue yucia
HEUTPOHOB B sApe aroma — o0Opa3zoBanue  u30TonoB. CoBpeMEHHOE
ONpPENECICHUE  TOHATHS  «XUMHYECKHM  dneMeHT». HM3orombl  Kak
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Pa3HOBUIHOCTH aTOMOB OJIHOI'O XMMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOEHHME JIEKTPOHHBIX YPOBHEHM AaTOMOB XUMHWYECKHX
AJIEMEHTOB MaJjblX MepuoaoB. lloHATHE O 3aBepIIEHHOM 3JIEKTPOHHOM
YpPOBHE.

[lepuonunueckas cucrema xumudeckux sieMeHtoB JI. M. Menneneesa u
CTpPOEHHE aTOMOB —(U3UYECKUI CMBICA MOPSAKOBOTO HOMEpa 3IIEMEHTA,
HOMepa IpyNIbl, HOMEpa nepuoja.

N3meHenune uucia 3J€KTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aroma
XUMHYECKOTr0  3JeMeHTa —  00pa3oBaHME  MOJIOXKHTEIbHbBIX U
OoTpULIATEIbHBIX HOHOB. MOHBI, 00pa30BaHHbIE aTOMaMHU METaJIOB

U HeMeTa/uoB. [IpyunMHBI U3MEHEHHS] METAUTMYECKUX M HEMETaTMYeCKUX
CBOMCTB B mepuogax u rpynmnax. OOpazoBaHue OWMHApHBIX COEAMHEHUH.
[lonsitue 00 woHHOM cBs3u. CxeMbl 00pa3oBaHHUS HMOHHOM  CBSI3M.
BzaumoneiicTBue aTOMOB 3JE€MEHTOBHEMETAJUIOB MEXKIY coboit —
o0Opa3oBaHME JBYXaTOMHBIX MOJIEKYJ IPOCTHIX BEIIECTB.

KoBasneHnTHas HenossipHasi XUMUYECKasi CBA3b. DJIEKTPOHHbBIE U CTPYKTYpPHBIE
Gopmynbl.  BzauMopeilicTBUE€ aTOMOB HEMETAUIOB MEXAY COOOM —
oOpa3oBaHUe OMHapHBIX COEIMHEHU HEMETAJJIOB.
OnextpoorpuniarenbHocTh. KoBasieHTHast mnonsipHas cBsi3b. [loHsTHe O
BAJICHTHOCTH KaK

CBOMCTBE aTOMOB 00pa30BbIBATh KOBAJICHTHBIE XUMUYECKUE CBSI3U.
CocraBnenue  ¢Gopmyn OHMHApHBIX COCAMHEHHMH TIO  BaJEHTHOCTH.
Haxoxaenue BaleHTHOCTH 10 popMysie OMHAPHOTO COCTUHEHHUS.

BzaumoneiictBe aTtoMOB MeETaNIOB MeEXAy co0oii — oOpasoBaHHe
METAJUTMYECKUX KPUCTAIIIOB. [IOHITHE O METAUIMYECKON CBA3H.
JdeMoHCcTpanuu. Monenu  atoMOB  XUMHUYECKHX  DJIEMEHTOB.

[Teppoguueckass cucrema xumudeckux snemeHTtoB J[. WM. MeHnneneeBa
(pazmugHbIe POPMBI).
JlabopaTopHbie omnbIThl.3. MojgenupoBanue NpUHOWNA  JCUCTBUS
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CKaHUPYIOIIETO MUKPOCKOMA.
4. HWsrotoBiieHHE MOJENEH MOJEKYI OMHApHBIX COEIWHEHUU. 3.
H3rorosneHne MOIENH, WITFOCTPUPYIOLIEN CBOMCTBA METAJUIMYECKOMN CBS3U.

IIpocThie BemecTBa

[lomoxxenne w™eTaiioB W HeMeTtaiuioB B llepuogumueckou CHUCTEME
xumuuyeckux dinemeHToB JI. WM. MenneneeBa. Baxueumue — mpocTbie
BEIllECTBA — MeETaJuIbl (Kejne30, AIFOMUHHM, Kalbl[ui, MarHui, HaTpHH,

kanuit). O0mue pu3ndeckrue CBOMCTBa METAIIOB.

Baxwneiiimue mnpocThlie BelieCTBA HEMETallbl, 00Opa30BaHHBIE AaTOMaMU
KHUCIIOpO/a, BOAOpOJa, a30Ta, cepbl, Qocdopa, yraepoga. Morekyibl
MPOCTHIX BEIIECTB HEMETAJUIOB — BOJIOPOJIa, KUCIOPOa, a30Ta, TaJIOTC€HOB.
OtHocuTenbHass MoJieKyispHas macca. CHocOOHOCTh aTOMOB XMMHUYECKHX
AJIEMEHTOB K 00Pa30BaHHUIO HECKOJIBKHUX MPOCTHIX BEIIECTB — aJUIOTPOTIHSI.
AnnorpornHble MoauduKauu kucioposa, hocdopa, ogoBa. MeTainueckue
Y HEMETAJUIMYECKHE CBOMCTBA MPOCTHIX BeHIECTB. OTHOCHUTEIBHOCTH 3TOrO
noHsatua. Ywucino Asoranpo. KonmyecTtBo BemectBa. Moib. ModsipHas
Macca. MouspHbiii 00beM ra3o00pa3HbIX BeliecTB. KpaTHble eIMHUIIBI
U3MEPEHUSI KOJMYECTBA BEUIECTBA — MWUIMMOJb M KHJIOMOJb,
MUJUTUMOJISIPHAS. M KUJIOMOJIIPHAsi MacChl BEIIECTBA, MUJUIMMOJISIPHBIA U
KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEIIECTB.

Pacuetsl ¢ UCTIOJIB30BAaHUEM MOHATUN «KOJIUYECTBO BELIECTBA», «MOJIIpHAs
Maccay, «MOJIIPHBII 00BEM Ta30B», «IUCIO ABOTAIPO».

Jdemonctpanuu. Ilonydenue ozona. OOpas3isl 0eI0oro M CEporo 0JioBa,
oemoro m kpacHoro ¢ocdopa. HekoTopble MeTauibl W HEMETAIBI C
KOJIMYECTBOM BemecTBa 1 Mosib. MospHBIi 00BeM Ta3000pa3HbIX BEHIECTB.
JlabopaTopHble onbIThL.6. O3HAKOMJIEHHWE C KOJUJIEKIIMEH METaioB. 7.
O3HaKoOMJIEHHE C KOJUIEKIIUENH HEMETAILIIOB.

COCI{HHCHI/IH XHUMHYECKHUX
3JIEMEHTOB

CreneHb OKHCJICHUS. CpaBHeHI/Ie CTCIICHHU OKHCJICHHUA W BaJICHTHOCTH.
OHpeI[eHeHI/Ie CTCIICHHN OKHCJICHHUA J3JICMCHTOB B 6I/IHapHLIX COCIUHCHUAX.
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Cocrasnenue ¢hopmysl OUHAPHBIX COCTMHEHUM, 00U CrTOCO0 X HAa3BaHUM.
bunapHble coeqMHEHHS METAVIOB M HEMETAJUIOB: OKCHUJBI, XJIOPHUIBI,
cynbduasl u np. CoctaBiaeHue ux GopMyII.

bunapuble coeguHEHMST HEMETAJUIOB: OKCH[bI, JIETy4yde BOJOPOJIHbBIC
COCIMHEHUs, WX COCTaB M Ha3BaHus. lIpeacTtaBuTenu OKCUIOB: BOJA,
VIJIEKUCHIBIA — Tra3, HeramieHas u3BecTb. lIpeacraBurenu  JAeTydux
BOJIOPOJIHBIX COCIMHEHUI: XJIOPOBOJOPO] U aMMHUAK.

OcHoBaHHUs, UX COCTaB W Ha3BaHWs. PacTBOPUMOCTH OCHOBaHHMI B BOJE.
[IpencraButenu menovei: TUIPOKCUIBI HATPHS, Kanus 1 Kanbius. [lonstue
00 MHAMKATOPAaX U KAYECTBEHHBIX PEAKIIHUSIX.

Kucnotsl, ux coctaB u HazBanusa. Kimaccudukamnus kucnor. IlpencraBurenu
KHUCJIOT: CepHas, CojisiHasl, a30THas. [loHATHE O mIKaie KUCIOTHOCTH (IIKayia
pH). I3MeHeHne oKpacky UHAUKATOPOB.

Conu Kak TPOU3BOAHBIE KHUCIOT M OCHOBAHUM, WX COCTaB W Ha3BAHUA.
PactBopumocTs coneir B Boxe. I[IpencraBurenu cosied: XJIOpUI HATpHs,
kapOoHaT u docdaT KambIus.

AMopdHBIE W  KpUCTANIMYECKHE  BEIECTBa. MexxMOoneKyaspHbIe
B3aUMOZEHCTBUS. THUIBI KPUCTAINIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTB
BEILECTB OT TUIIOB KPUCTAIUIMYECKUX PEIIETOK.

UucTple BemiecTBa U cMecu. lIpuMepsl KUIKUX, TBEPIbIX U Ta3000pa3HbIX
cMmecel. CBolicTBa YUCTBIX BEIECTB U cMecel. X cocTas.

MaccoBass 1 oObeMHas A0 KOMIIOHEHTa CMecH. PacueTsl, CBS3aHHBIE C
UCIIOJIb30BAHUEM MTOHSATHS «JIOJIS».

JlemoncTpamun. OOpa3ibl OKCHIOB, KUCIOT, OCHOBAHHH M COJICH.

Mogenn KpUCTAJUIMYECKHX PEUIETOK XJIOpHAAa HaTpusi, anamasa, OKCHIa
yriepoja (IV). KucinotHo- menoddbie HHANKATOPHI, UI3MEHEHUE WX OKPAaCKH
B pPa3lMYHBIX Cpelax. YHUBEPCAJbHbIA HWHIUKATOP U HW3MEHEHHE €ro
OKpacku B paznnuHbIX cpenax. [lkama pH.

JlabopaTopHble onbITHL.8. (O3HAKOMIIEHUE C KOJUICKIUEH OKCHUIOB. 9.
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O3nakomiieHne co cBorcTtBamu ammuaka. 10. KauecTBeHHas peakuus Ha
yriekucibld ra3. 11. Onpenenenne pH pacTBOpOB KHCIO Thl, WIEIOYU H
Boabl. 12. Omnpenenenne pH JIMMOHHOTO M SIOJIOYHOTO COKOB Ha Cpe3e
10210B. 13. O3HaKOMIIEHUE C KOJUIEKIIMEN COJIEH.

14. OsHakomileHME C KOJUIEKIMEW BEIIECTB C pPa3HbBIM  THUIIOM
KPUCTAJUIMYECKON pemeTku. HM3roroBineHue Moaelien KpPUCTATUIMYECKUX
pemietok. 15. O3HakoMiIeHHE ¢ 00Pa3OM FTOPHOM OPOJIbI.

[Ipaktuueckas pabora No2 «OumncTKka 3arps3HEHHON MOBAPEHHOU COJIM.

[TpakTuueckast pabora Ne3 «IIpuroroBineHue pacTBOpa C OMNpeACTIEHHOU
MAacCCOBOM J0JIEN PACTBOPEHHOTO BELIECTBA»

H3meHenus,
NPOUCXoAsilNe ¢
BellleCTBaAaMHM

[TonsiTue sBIEHUN, CBA3AHHBIX C W3MEHCHUSIMH, TIPOUCXOASAIIUMU C
BEIIECTBOM.  SIBJICHUS, CBSI3aHHBIE C HW3MEHEHHEM KPHUCTAJUINYECKOTO
CTPOCHHMS BEIIeCTBA MPU MOCTOSTHHOM €r0 COCTaBe, — (U3UUYECKUE SBIICHHS.
@u3nyeckue ABJICHUS B  XHMUU: JUCTWUISILMSA, KpUCTaJUIU3alus,
BBITIAPUBAHKE M BO3TOHKA BEIIECTB, (DHMIIBTPOBaHUE U IIEHTPU(DYTUPOBAHHE.
SIBrieHUs, CBSI3aHHBIE C W3MEHEHHUEM COCTaBa BEIIECTBA, — XHUMHUYECKHUE
peakuuu. IIpu3Haku W yCJIOBUS NPOTEKAHUS XUMHYECKUX PpPEaKIU.
Breinenenue TemmoTel U cBeTa — peakuuu ropeHus. Ilonsthe 06 5k30 u
SHJOTEPMUUECKUX PEAKIIUSX.

3aKOH COXpaHEHHUS MacChl BEIIECTB. XUMUYECKHUE YpaBHEHMsS. 3HAUYCHUE
uHIEeKCOB W Kod(ddunuentoB. CocTaBlieHHME ypaBHEHHH  XUMHUYCCKHX
peaKIuu.

PacyeTsl Mo XMMHUYECKMM YypaBHEHUsIM. PellieHue 3amad Ha HaxoXKICHUE
KOJINUECTBA, MAcChl WM 00beMa MPOJYKTAa PeakiMu MO KOJIUYECTBY, Macce
Win o0beMy HCXOJIHOTO BelecTBa. Pacdersl ¢ HCIOIB30BAHHEM IOHSATHS
«10JI9», KOTJla MCXOJHOE BEIECTBO JaHO B BHJIE pacTBOpa C 3aJaHHOU
MAacCOBOM J10JIei PacTBOPEHHOTO BEIIECTBA WJIM COJEPKHUT OINPEICICHHYIO
JTOJIFO TIPUMECEH.
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Peaxuuu pasnoxenus. lIpeacraBieHue 0 CKOPOCTH XMMUUYECKUX PEAKLIMM.
Karanuzatopsl. ®@epmentol. Peaknum coenunenud. Karamutuueckue u
HEKaTAIUTUYECKUE PEeaKIuU, OOpaTUMbIE U HeoOpaTuMbIe peakiuu. Peakuuu
3amelleHusl. Psag  akTMBHOCTH  METajulOB, €ro  HMCHOJb30BaHHUE A
MPOTHO3UPOBAHUS BO3MOKHOCTH MIPOTEKAHUSA PEAKIUN MEXIY METaUIaMU U
KHUCJIOTaMU, PEAKIIUI BHITECHEHUS

OJIHUX METAJIJIOB U3 PACTBOPOB HMX COJIEM APYyruMu MeTaiamu. Peakuuun
obmeHa. Peakiuu HeTpanuzanuu. Y ClI0OBUs MPOTEKaHUS peakiuii oOMeHa B
pacTBOpax 10 KOHIIA.

Tunel XUMHYECKMX pPEaKUMd Ha IPUMEpPE CBOWCTB BOAbl. Peakiusd
pa3loXKeHuss —  DJEKTPOJM3  BOJAbL.  Peakuum  COCIUHEHUS  —
B3aMMOJICHICTBUE BOJBI C OKCHJAMH METAJIOB M HEMETAIJIOB. Y CJIOBUE
B3aMMOJICHCTBUSI OKCUIOB METAJUIOB U HEMETAIIIIOB ¢ Boou. [lonsiTue
«TUAPOKCUJIBY. Peakiinu 3aMelieHrs — B3auMOI€HCTBUE BOJIbI C METAJIJIAMM.
Peakiium oOMeHa —THIpOJIN3 BEIIECTB.

JemoncTpanuu [Ipumeps! pusndeckux sSBICHUN: a) MIaBjIeHUue mnapaduHa;
0) BO3roHKa MOja WM OCH30MHOW KUCIOTHI; B) PACTBOPEHUE OKPAIICHHBIX
conmei; 1) nauddy3us AYMUCTHIX BEIIECTB C TOPSIIEH JTaMIIOYKH
HakaJIMBaHUsA. [[puMepbl XUMUYECKUX SIBIICHUM:

a) ropeHue maraus, ¢ocdopa; 0) B3aUMOJEHCTBHE COJSHOW KHUCIOTHI C
MpamMoOpoM WJIM MeJoM; B) mnoiaydeHue ruapokcuaa meaud (ID); r)
pacTBOpPEHUE TMOJYYEHHOTO THAPOKCHAA B KHUCIOTaX; J) B3aUMOJCHUCTBHUE
okcuna meau (II) ¢ cepHOl KUCIOTOM MTPU HAarpeBaHUH;

€) pa3J0KEeHHE NIEpMaHraHaTa Kajaus; K) pa3aoKeHUe MePOKCHIa BOJIOPOA C
MOMOIIBI0 JTMOKCHIa MapraHila U KaTayia3bl KapTodenis WIM MOPKOBH; 3)
B3aUMOJICHCTBHE pa30aBIECHHbBIX KUCIOT C METaJIaMHU.

JlaGoparopublie onbIThl.16. [IpokanuBanue Menu B IJIaMEHU CHUPTOBKH.
17. 3amenienne meau B pactBope xinopuaa meau (II) sxenezom.

IpakTukym 1.
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4. .YcnoBus ¥ NpU3HAKU MPOTEKAHUS XUMUYECKUX PEeaKIUil

PacTBOpenue.
CaoiicTBa
3JIEKTPOJIUTOB

PacrBoOpsbI.
pacTBOpoB

PactBopenue xak pu3uko - xumuyeckuil npouecc. [loHsTue o ruaparax u
Kpuctamuioruaparax. PactBopumocts. KpuBble pacTBOPUMOCTH KaK MOJIEIb
3aBUCUMOCTHU PACTBOPUMOCTH TBEPJIbIX BEILIECTB

OT Temmeparypbl. HacblllleHHbIE, HEHACHIIIEHHbIE MW TEPECHIICHHbBIC
pacTBOpbI. 3HAYEHUE PACTBOPOB JIsl IPUPOBI U CETBCKOTO XO3SIICTBA.
[TonsiTue 00 DIAEKTPONTUTHUYECKONW JTUCCOLUAIMHU. IJIEKTPOITUTHI u
HEAJICKTPOJIUTh. MEXaHU3M JIMCCOIMALMN JJIEKTPOJIUTOB C Pa3IUYHBIM
XapakTepoM CBsi3U. CTENEeHb JIEKTPOIUTUUECKON Tuccoruanvi. CUIbHbBIE U
cnadbie EKTPOJIUThl. OCHOBHBIE TMOJOXKEHUS TEOPUU DIIEKTPOIUTHUECKOM
nucconanuu. lonHble ypaBHEeHHS peakiuid. Peakuuu obmeHa, uaymue 10
KOHIIA.

Knaccudukanus noHOB M uX cBodcTBa. KHCIOTHI, MX Kiaccudukarms.
Jnccounanus KUCIOT U UX CBOMCTBA B CBETE€ TECOPUU JJIEKTPOJIUTUUECKOM
auccouranuv.  MoONEKyJIsipHblE YW HWOHHBIE  yYpaBHEHHS  PEaKUHM.
BzaumopelictBue KHCIOT € METaUIaMU. DJIEKTPOXUMHUUECKUN P
HaNpsSDKEHU METayuioB. B3anMMOJENCTBUE KHUCIOT C OKCHUIAMU METAJUIOB.
BzaumonencTBHE KUCIOT C OCHOBAaHMSIMM — pEaKIUd HEUTpaau3aluu.
B3zaumogeiictBe  KHCIOT ¢ coiiiMHA.  Mcronp3oBaHWe — TAOJIMIIBI
PACTBOPUMOCTH ISl XaPAKTEPUCTUKN XUMUYECKUX CBOMCTB KHUCJIOT.
OcHoBanwus, ux kinaccudukanus. Juccomnuanus OCHOBaHUI U HX CBOWCTBA B
CBETE€ TEOpHUM DJIEKTPOJIUTHUYECKON JUCCOLMAIINM. B3aumoneiictBue
OCHOBaHUW ¢ cOJsAMH. Vcronmb30BaHWE TaOMMIBI  PACTBOPUMOCTH IS
XapakTEPUCTUKM XMMHUUYECKHX CBOWCTB OCHOBaHMU. BzaumopaerncTBue
meaoueit ¢ okcugamMu HemeTauioB. CoJiM, UX AUCCOIMALIMS M CBOMCTBA B
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CBETEC TEOPUU DJIEKTPOJIUTHYCCKON Auccouunanuy. Bzanmonencrsue comneu ¢
MeTajlaMu, 0COOCHHOCTH 3TUX peakiiil. B3auMoaelcTBre colieil ¢ COIsIMU.
Hcnonw3oBanue  TaOmuilbl  PAacCTBOPUMOCTH  JUJII  XapaKTEPUCTUKHU
XUMHUYECKUX CBOUCTB COJIEH.

O0600u1eHue cBefeHuit 00 OKCUaax, X KIacCU(pUKALMU U CBOMCTBAX.
I'enetndeckue psabl MeTauia U HemeTaia. ['eHeTHdeckas CBA3b MEXKIY
KJIACCaMHM HEOPraHMYeCKHX BemIeCTB. OKUCIUTEIbHO- BOCCTAHOBUTEIbHBIC
peakiuu. OnpejesieHUe CTEEHEH OKUCICHUS JIJIsl JIEMEHTOB, 00pa3yroIuX
BEIIIECTBA Pa3HBIX KJIACCOB . Peakiimm MOHHOrO oOMEHA W OKUCIUTEIBHO -
BOCCTAaHOBUTEJIbHBIE peakiu. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTaHOBJICHHUE.

CocTaBneHre ypaBHEHUM OKHUCIMTEIBHO - BOCCTAHOBUTEIIBHBIX PEaKIUM
METOJIOM DJIEKTPOHHOTO OallaHca.

CBoiicTBa NPOCTHIX BEIIECTB — METAJJIOB U HEMETAJIJIOB, KUCIOT U COJIEN B
CBETE OKHCIIHMTEIIBHO - BOCCTAHOBUTEIBHBIX PEAKIUN.

JdeMoHcTpanuu. HcnpiTanne BemecTB W MX  pacTBOPOB  Ha
AJIIEKTPONPOBOJHOCTh.  3aBUCUMOCTb  3JIEKTPOIPOBOAHOCTH  YKCYCHOM
KHCIIOTBI OT KOHUEHTpauuW. JIBUKEHME OKpAaIICHHBIX HOHOB B
AJIEKTPUUECKOM Tosie. B3auMonencTBue MUHKA C CEpOMr, COJISTHOM KUCIIOTOM,
xnopuaom wmeau (II). T'openme wmarHus. B3aumojeicTBue XJIOpPHOM U
CEpOBOJIOPOIHOM BOJIBI.

JlabopaTopHble onbIThI. 1 8. B3auMozelicTBie pacTBOPOB XJIOpUJA HATPUSA U
Hutpata cepebpa. 19. IlonmydyeHue HepacTBOPUMOIO THAPOKCHUAA U
B3aUMOJIEMCTBUE ero ¢ kuciaoramu. 20. B3aumopencTBue  KHCIOT C
OCHOBaHUsIMHU. 21. B3anmmonencTBue KHUCIOT C OKCHJIAMU  METaJIOB. 22.
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BzaumopeiictBue KHCIOT ¢ MeTaaiaamMu. 23. B3auMoaencTBHE KHCIOT C
coirsimu. 24. B3aumonaeicTBue mieodeii ¢ kucaoramu. 25. B3aumoeiicTeue
mejaoueil ¢ OKcuaaMud HeMeTauioB. 26. BzamMmopeicTBue Ieaoueil ¢
cossimu. 27. llomydyeHue u CBOMCTBA HEPACTBOPUMBIX OCHOBaHWU. 28.
BzaumopeiicTBue OCHOBHBIX OKCHAOB C KucaoTaMu. 29. B3amMmopaelicTBHe
OCHOBHBIX OKCHAOB ¢ Bojoi. 30. B3ammojeiicTBHE KHCIOTHBIX OKCHJOB C
menouaMu. 31. Bs3aumMmoneiicTBHE KHCIOTHBIX OKCHIAOB C BOJOH. 32.
BzaumoneiictBue coneil ¢ kucioramMu. 33. B3amMomelcTBHE COJIEH C
menouaMu. 34. B3ammopneiictBue cosie ¢ coiaaMu. 35. BzaumopuencTtBue
pacTBOPOB COJIEH C METaJNIaMHU.

[IpakTukym 2.

5 Honnble peakiuu. YCIoBUSA MPOTEKAHHUS XUMHUYECKUX PEAKIIUA MEXIY
pacTBOpamMu AIEKTPOIUTOB 10 KOHIA. 6. «CBOMCTBA KUCIOT, OCHOBAHUM, OK-
CUJIOB U coJieil. 7.. PelieHne skciepuMeHTaIbHbIX 3a/1a4.

DKCKYpCHUU: B My3€U MUHEPAIIOTUYECKUE, KPAaeBEIUECKUE, XYI0)KECTBEHHBIC;
nabopatopuu  y4eOHBIX 3aBEJICHUM, arpoOXUMHYECKHe J1abopaTopuH,
HKOJIOTUYECKUE,  CAHUTAPHO SIUJACMHUOJIOTHYCECKHE,  anTeKu;, Ha
IPOU3BOJICTBEHHBIC OOBEKTHI (XMMHUYECKHE 3aBOJIbI, BOJOOYHMCTHBIC
COOPY’KEHUS U IPYTME€ MECTHBIE XUMUYECKHUE MTPOU3BOICTBA).

Cnncok npakTuyeckux pador:

Nel «[Ipapunma Th mpu pabore B xummueckom kabOuHete. [Ipuémbr oOpamenus ¢ mabopaTOpHBIM
obopynoBanuem. CTpoeHHUE MJIaAMEHU CITUPTOBKUY.

Ne 2 «Ounctka 3arpsi3HEeHHON TOBAPEHHOW COITN»

Ne3  «IIpuroroBieHue pacTBopa ¢ ONpeaeIEHHON MaCCOBOU JT0JIEH PACTBOPEHHOTO BELIECTBA»
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No 4 «YcnoBus u npu3HaAKU NPOTEKAHUS XUMUYECKUX PEAKIIUI».
No5 Honnble peakumu. YCIOBUS NPOTEKAHUS XMUMHUUYECKHX PEAKIUN MEXIY PacTBOpPaAMU JJIEKTPOIUTOB 0

KOHLIa».

Ne 6 «CBoiCcTBa KMCJIOT, OCHOBaHUM, OKCUIOB U COJICI.
Ne 7. Pemienue skcniepuMeEHTaIbHBIX 3aa4.

IlepeyeHb KOHTPOJIBHBIX PadoT.

No 1 «ATOMBI XUMHUYECKHUX DIEMEHTOBY.

Ne 2 «IIpocTeie BemecTBay

No 3 «CoenuHeHns XUMUYECKUX 3JIEMEHTOBY.
Ne 4 «I3meHenus, NpoOUCXOIAIINE C BEIIECTBAMMIY.
NoS. «PactBopenue. PactBopbl. CBOMCTBA paCTBOPOB 3JIEKTPOJIUTOB.

2 TemaTnyeckoe IVIAHUPOBaHUE, B TOM YHCJIe ¢ Y4€TOM padoueii mporpaMMbl BOCIIUTAHUS, C YKa3aHUEM
KOJIMYeCTBA YaCOB, OTBOAMMBIX HA OCBOCHHUE KaK/I0i TeMbl

No Tewma paznena/ypoka KomuuectBo | [lesarenbHOCTD yuuTeNs ¢ yueToM pabodeil mporpaMMbl
n/n 4acoB BOCIIUTaHUS
8 kitacc — 68 yac.
1 | Beenenue 7 YCTAHOBJIEHUE  JOBEPUTENIBHBIX  OTHOIIEHUH  MEXAY

YYUTEIIEeM HW  €r0  YYCHHKaMH,  CIIOCOOCTBYIOIIUX
MIO3UTHBHOMY BOCHIPHUSTHIO YYalIUMKCS TpeOOBaHHNA H
npock0  y4UTENs, MPHUBJICYCHUIO WX BHHUMaHUSI K
o0cyxaeMoi Ha ypoke nH(OpMaIiu.

JKOJI0rH4ecKoe BOCIUTAHUE:

- pOJIb XUMHHU B COBPECMCHHOM MHUPC OJIA OCO3HAHUA

IMOJOXKUTCIBHOI'O U OTPpHUIATCIIBHOI'O BOBHCﬁCTBHH ¢€ Ha
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IIPUPOIY U KU3Hb YEIIOBEKA;

- MpaBWJIa TEXHUKU 0€30MMacHOCTH MpH paboTe ¢
XUMUYECKUMU BEIIECTBAMU U 000PYTOBAHUEM C IEITBIO
dbopmupoBaHusi 6€peKHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U 3JJ0POBBIO OKPYKAIOIIMX;

ATOMBI XUMHUYECKHUX DJICMESHTOB

12

dbopMupOBaHUE OTBETCTBEHHOTO OTHOIICHHS K YYCHHUIO,
FOTOBHOCTM M CIOCOOHOCTH  OOydarmuxcsi K
CaMOpPa3BUTUIO W  CaMOOOPa30BaHUIO HA  OCHOBE
MOTHBAIUY K OOYYCHUIO U MTO3HAHUIO.

®opMupoBaHNe HAYYHOTO MHPOBO33PEHHUSI:
XapakTepru30BaTh METOIbI M3YUYCHUS XUMHH (HAOII0ICHUE,
HKCTIIEPUMEHT, H3MEpPEHHE, MOJICIMPOBAHKE) U UX POJIb B
MIO3HAaHUM MUPA BEIIECTB U PEaKIIHIA;

- [lonumate MaTepuanbHOE €IUHCTBO BEIIECTB IPUPOIHI,
M03HABAEMOCTH 3aKOHOB MPUPOJIbI HA IPUMEPE U3YUCHHUS
XUMHUYECKUX SIBIICHUH (peakiuii);

- YCcTaHaBIuBaTh MPUUYUHHO-CJIEACTBEHHbBIEC CBA3CU MEXKITY
GU3MYECKUMH  CBOMCTBAMH  BEIIECTB M CIOCOOOM
pa3eIICHUs] CMECEH.

ITaTpuoTHYecKoe BOCIUTAHME: [ICHHOCTHOTO OTHOIICHUS
K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HACJICJAUIO, TIOHUMAHUS 3HAYECHUS XUMHYECKOU
HAayKH B JKH3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH
BJIQJICTh JIOCTOBEpPHON HWHpoOpMalMen 0 MNePeaoBbIX
JTOCTHKCHHUSX U OTKPBITUAX MHMPOBOM M OTEUECTBEHHOM
XUMHUHM, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUAX 00
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YCTPOUCTBE MUpa U OOIIECTBA,;

IIpocTele BemecTBa

OpUMEHEHUE Ha YPOKE HWHTEPAKTUBHBIX (OopM padOThI
yUYalIUXCS: - HMHTEJUIEKTYaJIbHBIX WIP, CTUMYJIUPYIOIIKUX
M03HABATEIbHYI0 MOTHBALUIO IIKOJIBHUKOB.

I‘pamnaﬂcmoe BOCIIUTAHHE. MNpeaACTaBJICHUA O
COOMAJIbHBIX HOpMax W IIpaBHUJIaX MCKINYHOCTHBIX
OTHOIICHUH B KOJIJICKTHUBC, KOMMYHI/IKaTI/IBHOﬁ

KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOH, Yy4eOHO-
UCCIIeIOBAaTEIbCKOM, TBOPYECKOM M JIPYrUX  BHJAX
NEeSTENbHOCTH;

IKoJIOrnYecKoe BOCIIUTAHUE: HKOJIOTMYECKH
[€JIECO00Pa3HOr0 OTHOIICHUS K MPHUPOJAE KaK HUCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBAaHMS, MOHUMAaHUS
IIEHHOCTH 3JI0pOBOr0 M 0Oe3omacHoro obpas3a KHU3HH,
OTBETCTBEHHOIO OTHOLIEHUS K COOCTBEHHOMY
¢u3nyeckoMy M TCHUXUYECKOMY 370POBbIO, OCO3HAaHHUS
LIEHHOCTH COOJIIO/IEHUsI MpaBWil 0€30IacHOIr0 IOBEACHUS
npu paboTe C BelIeCTBaMU, a TaKXKe B CUTyalUsX,
YIPOKAIOIIKX 3J0POBBIO U )KM3HU JIFOACH

COG,Z[I/IHGHI/ISI XUMHUUYCCKHUX 3JICMCHTOB

14

dbopMHUpOBaHUE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B
OOIIIEHNHU U COTPYTHUYECTBE CO CBEPCTHUKAMM.

I'paxxnanckoe BOCIIMTAHHUE: TOTOBHOCTH K
pazHooOpa3HoU COBMECTHOU NESITEIbHOCTH pu
BBITIOJITHEHU U y4eOHBIX, MO3HABATEIbHBIX 3ajad,

BBIIIOJIHEHUM XUMHUUYECKHX SKCIIEPUMEHTOB, CO3JaHUU
y4e€OHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIM B MPOLECCe 3TOM y4eOHOU NesITEeNbHOCTH;
- TOTOBHOCTM OILICHMBATh CBOE IOBEACHHE W IOCTYIKH
CBOM TOBApHILEN C MO3UIMHA HPABCTBEHHBIX M IMPABOBBIX
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HOPM C Y4E€TOM OCO3HAHUS MOCIEICTBUI IOCTYIKOB.

ILlenHocTH  Hay4yHOro  mo3HaHusi:  (HOPMHUpPOBAHUE
NO03HABATEIbHOM, WHPOPMALMOHHON W  YHUTATEJIbCKOU
KyJIbTYpbl, B TOM YHCJE HaBBIKOB CaMOCTOSATEIbHOM
paboThl C yUeOHBIMH TEKCTaMHM, CIIPAaBOYHOM JUTEPATypOH,

AOCTYITHBIMHU TCXHUYCCKUMH cpeacTtBaMu
I/IH(i)OpMaL[I/IOHHBIX TGXHOHOFHﬁ; HHTCPCCA K 06y‘ICHI/II-O 151
ITIO3HAHHIO, J'II-O603HaTeJIBHOCTI/I, T'OTOBHOCTHU )51

CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TMPOEKTHOH H
UCCIIEJIOBATEIILCKOM  JCSATENFHOCTH, K  OCO3HAHHOMY
BBIOOPY HANpPaBIEHHOCTH W YPOBHA OOydYeHUS B
JlaJbHEHIIIEM;

®opMupoBaHus  KYJbTYPbl 310POBBSI.  OCO3HAHUS
IICHHOCTH >KM3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY
3JI0POBbBIO, YCTAHOBKH Ha 370POBBI 00pa3 KU3HU.
IKOJIOrMYecKoe BOCIMTAHME: CIIOCOOHOCTH MPUMEHSTH
3HAHMS, MOTy4aeMble MIPU U3YUYCHUU XUMHH, JIJIST pEeUICHUs
3a/lay, CBS3aHHBIX C OKpY)Karolleil NpUpOAHON CpeoH,
MOBBIIIEHUSI YPOBHS SKOJOTHYECKON KYJIbTYphI, OCO3HAHUS
II00aJBFHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM U IMyTel
WX PEIICHHS TOCPEJCTBOM METOJIOB XHUMHUM;

HN3meHeHus,
BEIIECTBaMU

IMPOUCXOAAIIHNC

C
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dbopmupoBaHue LEJIOCTHOTO MUPOBO33pEHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHUS
HAYKU ¥ OOIIECTBEHHOM MPAKTHUKH.

TpynoBoe BocnmuTaHMe. UHTEpEca K IMPAKTUYECKOMY
u3ydeHuto mnpodeccwit W Tpyda PpazIMYHOTO  poja,
yBaXEHHUE K TpYydy U pe3ynbpTaTaM  TPYAOBOM
NEATEeNIbHOCTH, B TOM 4YHUCJE Ha OCHOBE IPUMEHEHUS
NPEAMETHBIX 3HAaHUW N0 XHWMHHM, OCO3HAHHOTO BbIOOpA
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WHAUBUAYAIBHON TPAEKTOPUU NPOJOJKEHUS 00pa3oBaHUs
C YYETOM JMYHOCTHBIX HWHTEPECOB U CIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH; -
yCHemHon npohecCuoOHaNbHOW JEATENbHOCTH U Pa3BUTHS
HEOOXOJIUMBIX YMEHHH; - TOTOBHOCTH aJlaliTUPOBATHCS B
npodeccruoHaIbHOM cpene;

I'paxaanckoe BOCNIUTAHME: TOTOBHOCTH K
pazHooOpa3Hon COBMECTHOM JeSATeTbHOCTU pu
BBITIOJIHCHUU  Y4YEOHBIX, MO3HaBaTEIbHBIX  3ajad,

BBIIIOJIHCHUN  XUMHWYCCKHUX OKCIICPUMCHTOB, CO3OdHUU
y‘le6HBIX IMPOCKTOB, CTPCMIJICHUA K B3aMMOIIOHUMAHWUIO H
B3aUMOIIOMOIIIU B ITPOLICCCEC TOU yqe6HOﬁ ACATCIIBHOCTH
- TOTOBHOCTH OILCHHUBATDH CBOE MOBCACHUC H IIOCTYIIKH
CBOU TOBapI/IHIQﬁ C IIO3UMIIUHN HPABCTBCHHBIX W IIPABOBBLIX
HOPpM C y‘{éTOM OCO3HaHUuA HOCJIGI[CTBI/Iﬁ IMOCTYIIKOB.

PactBopenune. PacTBOpBL.
pPacTBOPOB 3JIEKTPOJIUTOB
PacTBOPOB AJNEKTPOJIUTOB

CsBoiicTBa
CBolicTBa

17

pa3BUTHE MOPAJIbHOTO CO3HAHUS W KOMIIETEHTHOCTU B
pPEIIeHNH MOpPAJbHBIX MPOOJIEeM Ha OCHOBE JUYHOCTHOTO
BbIOOpa . TpUBICYCHHUE BHUMAHHUSA IIKOJIBHUKOB K
LEHHOCTHOMY acCMEKTy HM3y4aeMbIX Ha YPOKax SIBJICHUH,
opraHuzanus uX paboOThl ¢ TOMydaeMOW Ha YpOKe
COIMAJIEHO 3HAYUMOU HHpOpMaIIUEH .

BKJIIIOYEHUE B YpPOK UIPOBBIX MPOLENYp, KOTOpPbIE
MOMOTAIOT TOJJEPKaTh MOTHUBAIMIO OOYYAIOMIMXCA K
NOJIYYEHUIO  3HAaHWM,  HAJIAKUBAHUIO  MO3UTHUBHBIX
MEXKJIMYHOCTHBIX OTHOIIEHWHA B  KJacce, IOMOTarT

YCTAaHOBJIEHUIO J100pOKeNIaTeNIbHON aTMOC(epsl BO Bpems
ypoKa;
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IKO0JIOTHYECKOe BOCIIMTAHME: CIIOCOOHOCTH NMPUMEHATH
3HaHMS, MOJIy4aeMble IPH U3YUYEHUU XUMHH, ISl PEIICHUS
3a71a4, CBS3aHHBIX C OKPYXXaloUIed MPUPOIHOU Cpenou,
MOBBILIEHUSI YPOBHS SKOJOTHYECKON KYJIbTYpbI, OCO3HAHUS
IJ1I00aJIbHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIEM U IyTei
UX PEIICHHs TOCPEIACTBOM METOJIOB XUMUH;

@opMHUpOBaHUS  KYJBTYPbl 3A0POBbSI. OCO3HAHUSA
LEHHOCTU JKU3HU, OTBETCTBEHHOI'0 OTHOILIECHHS K CBOEMY
3JI0pPOBbIO, YCTAHOBKH Ha 3/10POBbIN 00pa3 KU3HH.




IIpunoxenusi kK padoveil mporpamme

Ipunoxenue 1

N
\l
KanenaapHo-temaTu4eckoe IJIaHUPOBaHUe Kypca « Xumus» 8 Kiacca
Ne MeTanpeamMeTHble pe3yJibTaThl HUcnoan3zoBa | nata aaTa
IIpeamertH HHe no daxk
JIMYHOCTHBI
1| Tema Tun Conepxanue | ble Peryasitu | [lo3naBate o0opy1oBaH | IJIAaH | THY.
;| poKa poOKa | ypoka pe3yJabTaTr | BHbIE JIbHBIE Kommynuraru | e ust
AR y y ¥ BHbIE YY ]I pe3yJbTaThl y
1| bl Yva YYI «Touka
pocra
1 |1 | Xumus kak | Kom6 | Xumus Kak | YMeHus [InanupoB | CtaBUTH YueOHoe [Tonumanue
4acThb WHUPO | Y4acTh OTPENeNATh | aTb IMYTH | BOIPOCHI; COTPYIHUYECTBO | 3HAUMMOCTH
€CTECTBO3H | BaHH | €CTECTBO3HAHU | MOHATHS JIOCTXKEH | JaBaTh C y4yHTelleM WU | €CTeCTBEHHO
aHusl. 13178 . Xumus — | «aTom», us LeNed | ONpeNeNieH! | CBepCTHUKAMM; | HAyYHBIX U
Xumus  — Hayka 0 | «MOJIeKyna s dbopMynupoBaTh | MaTeMaTH4eC
Hayka 0 BEILIECTBAX, HUX | », MOHATUAM; | U KX 3HaHUU
BEIlIECTBAX, CTPOCHMHH, «XUMHYECK BBISIBJISITH apryMEHTUpOBa | U PELICHUs
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0€

HHBIN BIN. ITonsaTne 0 | mpeaMera us LeNed; | Jaenarb CBEPCTHUKAMU HBIX
COCTaB XUMHUYECKOM XUMUU; KOHTPOJIU | BBIBOJ; UHTEPECOB H
BELIECTBA. JJIEMEHTE U | OOBSCHATH | pOBaTh W | JaBaTh MOTHBOB;
[Ipocteie u dbopMax  ero | poiib XMMHH | OLICHUBATH | ONPE/ICICHH MMOHUMAHUS
CIIOXHbIE CYLIECTBOBaHHU | B CBOU S TIOHATHUSIM HE00X0MMO
BEIIECTBA si:  CBOOOJIHBIX | MPAKTUYECK | JACUCTBUS CTH

aToMax, oit u BBITIOJTHEHU T

MIPOCTHIX U | JESTENbHOC | pe3yabTaT paBHII

CJIOKHBIX TH JIIOJIEN; bl 0e30MmacHoOTO

BEILECTBAX. OBJIaJIETh MCII0JIb30BaH

[IpeBpaimienus | MOHATHIHBI Ul BEIIESCTB

BEIIECTB. M

Otnnune arnrmapaTom

XUMHUYECKUX

peakuui oT

(bu3mIeCKuX

aBieHuil. Poip

XUMUU B

KU3HU

YeJ0BeKa.

Xemopwmus u

xemooous.
[Ipaktnuec | Ypok Ludpos
Kas pabora | - as
Nel: IIPaKT nabopart
«[lpaBuna | MKyM Opwst
TE TpH EELEO
pabore B .
XUMHUYECKO Hudposoit
M KaOuHeTe. JATHHE
Tpémbi TeMIIepaTypbl

CrnmproBka

oOpartieHus Cpeua.

C
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nabopaTopH
bIM

o0opyoBaH
HEM.
Crpoenue
TJIaMEHU
CIIUPTOBKU»
[Tepuoau- YUH onpenenenu | Onpenens | JlaBath VYuebnoe dopmMupoBaH
YECKU U M [lepuonnuecka | € mepuona, | Tb  LEJH, | ONPEACICHH | COTPYAHUYECTBO | U€
3aKOH " S cucteMa | pu3MYeCKu | MJIAHUPOB | € C y4duTeNeM | | OTBETCTBEHH
epuoanyec XUMHUYECKUX U cMbict Ne | aTb  TyTH | IOHATHUSIM; | CBEPCTHUKAMU oro
Kasi CHCTe- anemenToB /Jl. | mepuoa, JTOCTHKEH | YCTaHaBJIUB OTHOIIICHUS K
Ma XUMH4Ye- n. OIpe/eNICHN | UA IeJel; | aTh YUYEHHIO,
CKUX  DJIe- Menneneera, € TPYNIBbI, | KOHTPOJH | IPUIHHHO- TOTOBHOCTHU
MEHTOB. ee CTpyKTypa: | pusuyecku | poBaTh U | CIEACTBEHH u
H..Menge Manble U | B CMBICT OIICHHMBATH | BIC CBS3M; CIIOCOOHOCTH
jeeBa. 3Ha- OoJpIme No rpynmsel. | cBOHM BBISIBJISATD K
KM XUMUYe- MIEpUOBbI, XapakTepu3 | JCUCTBUS | B3aHMOCBS3 CaMOpa3BUTH
CKHX  DJIe- TPYIIIBI U | OBaTh u, 10 u
MEHTOB. HOATPYIIIIHI. CTPYKTYPY yCTaHaBJIUB camoo0pazoB

[Tepuoanuecka | [ICXD aThb AHUIO

s cucrema kak | .M. Menne aHaJI0THUU

CIIPaBOYHOE neeBa

mocobue A

MOJY4ECHHS

CBEICHUU 0

XUMHUYECKUX

3JIeMEHTaXx.
Xumuue- YUH | 3Haku [TnanupoB | CoctaBnsath | YueOHOE dopmupoBaH
ckue op- | M. XUMHUYECKUX paccuMThiBa | aTb IMYTH | aJTOPUTM COTPYAHHYECTBO | U€
Mynbl.  Ot- 3JIEMEHTOB U | Thb JOCTHXKEH | JeHCTBUSA C Yy4YUTEIEM MU | OTBETCTBEHH
HOCHUTEIb- MPOUCXOKJIEH | OTHOCHUTEIb | U LIENeH; CBEPCTHUKAMU 0ro
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Hasg aToM- ue UX | HYIO KOHTPOJIH OTHOULIEHUS K
Has ¥ MoJe- Ha3BaHUH. MOJIEKYJIIp | pOBaTb U YYEHHIO;
KYyJsipHas XHUMHUYECKUE HYI0 Maccy | OLlEHUBATH ¢dopmupoBaH
Macca. (hopMyITBI. 1o CBOU ue
3akoH HNupexcor u | bopmyrnam | AelcTBHS TO3HABATEIb
MOCTOSTHCTB KOX(POUITUCHT | BEIIECTB u HBIX
a cocrasa BI. pe3ynbTaT UHTEPECOB H
BEILIECTBA. OTtHOCHUTENBH Bl MOTHBOB
b€ aTOMHasl "
MOJIEKYJIIpHas
MACCBI.
Pemrenne Kom6 | IlpoBenenue BbruuciaTh | [lmanupos | CoctaBnsite | YueOHoe dopmMupoBaH
3aJad  Ha | MHUPO | pacyeToB Mmaccy, aTe IYTH | ITOPUTM COTPYAHHYECTBO | H€
BBIUMCJIEHU | BaHH | MacCOBOM KOJINYECTBO | JOCTHKEH | JEHUCTBHS, C YUYHTEIEM MU | OTBETCTBEHH
e 13178 JIOJIH BEI[ECTBA, U LeNIel; | CTPOUTh CBEpCTHUKAMH oro
OTHOCHTEIb XUMHUYECKOTO | YHCIIO KOHTpPOJIM | MOJENb Ha OTHOILIEHHUS K
HOM 3JIEMEHTA B | MOJIEKYN IIO | pOBaTb M | OCHOBE YYEHHIO
MOJIEKYJISP BelllecTBE Ha | hopmyie. OLICHUBATDH | YCIOBUU
HOW Macchl OCHOBE €ro | pacCUuThiBa | CBOU 3a/1a4u
BEILIECTBA, (hopMyIbL. Th JNEUCTBUA
MacCOBOM MacCOBYIO u
J0JIA JIOJIEO pe3yabTaT
JJIEMEHTa B XUMHUYECKOT | BI,
XUMHUYECKO 0 DJJIEMEHTa | BHOCUTh
M B HeoOxoau
COCIMHEHU COCMHEHU | MbIE
. . KOPPEKTUB
Ycranosiue Ycranasius | bl
HUE aTh
MIPOCTEMILIE IIPOCTEMILHN
i popmymsl e (opmyisl
BEILIECTBA BEILECTB II0
110 MacCOBBIM
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MacCOBBIM JOJIIM
JOJIIM 9JIEMEHTOB
AJIEMEHTOB.
Oo6o06menne | Ypox [InanupoB | CocraBisaTh | YuebHOE dopmupoBaH
" 00006 aTb IyTH | AJITOPUTM COTPYAHUYECTBO | U€
CUCTEMATHU3 | IIEHU JOCTUXKEH | NeHCTBUS C YYUTEJIEM U | OTBETCTBEHH
anus O usl 1elei; CBEPCTHUKaMH | Oro
3HaHUH TI0 | CUCTe KOHTPOJIH OTHOIIICHUS K
TeMe MaTu3 poBaTh H YUEHHUIO;
«BBenenne | anuu OLICHUBATh ¢dbopmupoBaH
». 3HAHU CBOU ue
178 e CTBUS O3HaBaTeIb
u HBIX
pe3ynbTar UHTEPECOB H
Bl MOTHBOB
Tema 1. ATOMBbI XHMHUYECKHUX JIEMEeHTOB — 12 4,
Crpoenue YUH | Atombl Kak | ucronb3oBa | [ImanupoB | CocraBmsaTh | YueOHOE [Tonnmanue
aToma. M dbopma Th IpH | aThb IMYTH | AITOPUTM COTPYIHHYECTBO | 3HAUUMOCTH
CYIIECTBOBaHM | XapaKTepUC | JOCTHXKEH | OeHCTBUS c yuuTeneM u | pyHIaMeHTa
s XMMHYECKHUX | TUKE usl 1eei; CBEPCTHUKAMH | JIbHBIX
JJIEMEHTOB. aTOMOB KOHTPOJIH IpeJICTaBjIeH
OCHOBHBIE TTOHSATHS: poBath U ui 00
CBEICHUS 0 | KIPOTOH»,« | OLIEHUBATH aTOMHO-
CTpOEHUU HEUTPOH», | CBOM MOJIEKYJISIPHO
aTOMOB. <OIEKTPOH» | AEUCTBUS M CTPOEHUU
JlokazaTenbcTB | u BEIIECTBA
a CII0O)HOCTH | «XMMHYECK | pe3ylbTaT TUTST
CTpOeHUs ui BI dbopmupoBan
aTOMOB. 3IEMEHTY, us
OnbIThI «MaccoBOE LEJIOCTHOU
Pesepdopna. YHUCIION, €CTECTBEHHO
[InanerapHas | «M30TOI, Hay4YHOU Kap-
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MO/IEJNb «AJIEKTPOHH THUHBI MUpA.
CTPOCHUSA BIII  CIIOIY, ITonumanune
atoma. CocTaB | «dHEpPreTHd CJIOKHOCTU H
ATOMHBIX sIJIEp: | €CKUI OEeCKOHEYHOC
MPOTOHBI, YPOBEHbBY, TH TIpollecca
HEHUTPOHBI. «3JIEMEHTHI MTO3HAHMSL.
OTHOCHUTENbHA | METAJUIBDY, YMenune
o aTOMHAs | «3JIEMEHTHI YIPABISITh
macca. HEMETaJLIbI CBOE
»; MO3HABATEIb
HOU
JIeSTeTLHOCT
BIO
B3anmo- Kowm6. | I3menenue Kontpomu | CocraBisate | YuebHoe dopmMupoBaH
CBSI3b 3aps- qucia WCIIONb30Ba | POBaTh U | aJITOPUTM COTPYAHHYECTBO | H€
na spa MPOTOHOB B | Th MIpU | OIICHUBATh | IEHCTBUSI, C YyYdTENIEM | | OTBETCTBEHH
aToma c Io- AJIpe aTOMa — | XapaKTEepUC | CBOU CTPOUTH CBEpCTHUKAMH oro
PAIKOBBIM oOpa3oBaHue THKE JNEUCTBUSL | MOJENb Ha OTHOILIEHHUS K
HOMEPOM HOBBIX aTOMOB " OCHOBE YYEHHIO;
XUMHUYECKO- XUMHUYECKUX MOHATUSA: pe3yibTaT | yCIOBUUI dbopmupoBan
ro JJIEMEH- 3JIEMEHTOB. «IPOTOHM,«& | Bl 3a/1a4u ue
Ta B MEPHUO- N3menenune HEUTPOHY, II0O3HABATEIIb
JTUYECKON yucna «QIEKTPOH» HBIX
CUCTEME. HEUTPOHOB B |, UHTEPECOB H
spe aToMa — | «XMMHUYECK MOTHUBOB
o0paszoBaHue ui
M30TOIOB. 3IEMEHT,
CoBpeMeHHOE | «MaccoBO€
ONIPENETICHUE | YUCIION,
HOHATUSA «HU30TOIDY,
«XUMHUYECKHHN | «3JIEKTPOHH
3JIEMEHT. BIA  CIOI»,
N3oTombl  Kak | «3HEpreTuy
Pa3HOBHUJIHOCT | €CKHIl
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[Tonsitue 0
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«3JIEMEHTHI
HEMETaJLIbI
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ast
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ast
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CBSI3bY,
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MH
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CXEMBI
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LE

MeTaJIJIn4ec
KOM);

1 Crpoenue YUH coctaBiath | Onpenens | Co3gaBath, | YueOHOE Oco3HaBaTh
0 NMEeKTpOH- | M Crpoenue CXEMbI Th  LEJIH, | IPUMEHSITh | COTPYAHUUYECTBO | €AUHCTBO U
HBIX 000J10- JJIEKTPOHHBIX | CTPOCHUS IUIAHUPOB | U C Y4YUTEJIEM U | LIEJIOCTHOCTh
YeK aTOMOB ypOBHEMN aTOMOB aThb IYTH | IpeoOpa3oB | CBEPCTHUKAMU | OKPY)KaIOLIEr
nepBbix 20 aTOMOB nepBbix 20 | JOCTHIKEH | BIBATh 0 MHpA,
JJIEMEHTOB XUMHUYECKUX JJIEMEHTOB | U LeNel; | 3HaKu u BO3MOYHOCT
eproIuvec 3JIEMEHTOB B KOHTPOJIH | CUMBOJIBI, u ero
KoM MaJbIX NepUOJUYEC | pOBAaTh U | MOJEIH U ITIO3HABAEMOC
CUCTEMBI MIEPHO/JIOB. KOU CUCTEM | OIICHMBATh | CXEMbI IS TH u
J.N. [TonsaTne 0 CBOU peleHus 00BACHUMOCT
Meneneen 3aBEPIIEHHOM NeNCTBUS | yU4EOHBIX H U Ha OCHOBE
a. 3IIEKTPOHHOM MO3HaBaTeNl JOCTUXKEHUIN
YpOBHE. BHBIX 3aJ1a4 HayKH
1 Crpoenue YHUH coctaBiaTh | Onpenens | Co3gaBath, | YdeOHOe Oco3HaBaTh
1 NEeKTpoH- | M Crpoenue CXEMBI Thb  UEJH, | IPUMEHATh | COTPYAHUYECTBO | €MUHCTBO U
HBIX 000J10- JJIEKTPOHHBIX | CTPOCHUS IUIAHUPOB | U C Y4YHTEIEM MU | LEJIOCTHOCTH
YeK aTOMOB YPOBHEM aTOMOB aTh IYTH | IpeoOpa3oB | CBEPCTHUKAMHU | OKPYKaroLer
3JIEMEHTOB aTOMOB nepBbix 20 | JOCTHIKEH | BIBaTh 0 MHUpa,
MaJlbIX IIe- XUMHUYECKUX 3JIEMEHTOB | W LIEJIEH; | 3HAKU u BO3MOKHOCT
pHOJOB. 3JIEMEHTOB B KOHTPOJIM | CUMBOJIBI, u ero
MaJbIX NEepUOJNYEC | POBATh U | MOJCIH U II03HABAEMOC
NEPHOJIOB. KOW CUCTEM | OLIEHUBATH | CXEMbl JJIA TH u
[Tonstue 0 CBOHU penieHus 00BACHUMOCT
3aBEPIIEHHOM NEUCTBUS | yUYEOHBIX H U Ha OCHOBE
3JEKTPOHHOM MIO3HABATEN JOCTHKEHUI
YPOBHE. BHBIX 3a7a4 HayKu
1 B3aumocss3 | Kom6. | 3menenue cocraBisATh | [ImanupoB | CocraBnate | YueOHoe dopmMupoBaH
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ue aTOMOB
3JIEMEHTOBHEM
eTaJlJIoB

MEXIy COO0Oi

o0pazoBaHue
JIBYXaTOMHBIX
MOJIEKYI
MPOCTHIX
BEIIIECTB
1 Otkpeitue | YUH | Ilepuoanuecka | 3HaTh [InanupoB | Ycranasnus | YuebHoe Oco3HaBaTh
3 . n M S CHUCTEMA | CTPYKTYpPy | aTb TIyTH | aTb COTPY/IHMYECTBO | €AUHCTBO W
Meuneneen XUMHYECKUX TIICXD, JOCTHIXKEH | aHaJIOTHH, C VYUHTEIEM W | HETOCTHOCTH
BIM anemeHToB Jl. | moHATHS U 1enen; | kimaccuduiy | CBEpCTHUKAMU; | OKPYXKaromier
TePUOINIEC . Mepuoabl ¥ | KOHTPOJIH | UPOBATh, dbopmyaupoBaTh | O MHpa,
KOT'0 3aKOHa MenaeneeBa u | TpyIIIbI, poBaTh W | yCTaHABIUB | U dbopmupoBan
U CO3/IaHHE CTPOCHHE YMETh OLICHUBATH | aTh apryMeHTHpOBa | ue
MepuoanYEecC aTOMOB — | mosip30BaTh | CBOM IPUYMHHO- | Th CBOE MHEHHUE; | MATPUOTHU3MA
KoM dbuznveckuit csa IIC u mo | geiicTBusa | ciencTBeHH | GOPMYIMpPOBaTh | , TOPAOCTH 32
CUCTEMBI CMBICII HEl [aBaTh | U bI€ CBSI3M W | BOIIPOCHI OTEYECTBEHH
XUMHUYECKU HNOPSIAKOBOTO | XapaKTEpUC | PE3ysbTaT | JeNIaTh YIO HayKy Ha
X HOMEpA TUKY Bl BBIBO/IbI npumepe
3JIEMEHTOB 3JIEMEHTA, 3JEMEHTY JKW3HU,
HOMEpA JIeATEIBbHOCT
TPYIIIIbI, u H.N.
HOMEpA MenneneeBa
nepuo/a.
1 Crpoenue YUH |llonstue 06 | 3HaTh Onpenensa | laBath YueOHoe dopmupoBaH
4 MOJIEKYJL. M MOHHOM CBSI3U. | IOHATHE: Tb  1IEJIH, | ONIPEACIICHU | COTPYAHUYECTBO | H€
XuMuuecka Cxembl WOH, IJIAaHUPOB | € C YUUTEIEM U | OTBETCTBEHH
o CBS3b. oOpa3oBaHus MOHHAas aTh IYTH | IOHATUSAM; | CBEPCTHUKAMH oro
Nonnas MOHHOM CBSI3U. | XUMUYECKasl | JOCTH)KEH | YCTaHaBJIUB OTHOLLIECHHUS K
CBA3b. B3anmonencTs | CBs3b. v LIeJe; | aThb YYEHHUIO,




or

ne aTOMOB | YMeETh KOHTPOJIM | IPUUUHHO- FOTOBHOCTHU
3JIEMEHTOB ONPENENATh | pOBaTh U | CIEACTBEHH u
HEMETAJIJIOB MOHHYIO OLICHUBATh | bI€ CBSI3H, CIIOCOOHOCTH
MEXIy Co00il | CBSI3b B | CBOHM 006001aTh K
— XUMHMYECKU | ACUCTBUS | TIOHATHUA, CaMOpa3BUTH
oOpa3oBaHue | X MOJIETTUPOB 10 u
JBYXaTOMHBIX | COCTUHEHUS aTh camMo00pas3oB
MOJIEKYI X, aHUIO
MIPOCTHIX COCTaBJIISATh
BEIECTB. CXEMBI
00pazoBaHu
1  HMOHHBIX
COEIMHEHU
i
1 KoBanent- | YUH | KoBamentHas | 3Hats onpe | Ompenens | laBate VYyeOHoe dopmMupoBaH
5 Has M HeMnoJIsIpHast JieNieHue Th  LEJIH, | ONPECIICEHN | COTPYAHUYECTBO | e
HEenoJIsApHast XUMHYECKas JNEKTPOOTP | IUIAHUPOB | € C YYUTEIEM W | OTBETCTBEHH
CBS3b. CBS3b. UIATEIBHOC | aThb IIYTH | IOHATUSAM; | CBEPCTHHKaMH | OO
ONEKTPOHHBIE | TH, JOCTHKEH | yCTaHABJIUB OTHOULICHMS K
u KOBAJICHTHO | M LICJIEH; | aTb YUYEHHUIO;
CTPYKTYpPHBIE | i MOJIAPHOW | KOHTPOJU | IPUYUHHO- rOTOBHOCTHU
(bopMybI. CBSI3H. poBaThb M | CIECICTBEHH u
B3aumoneiicts | YMeETh OIIpe | OLIEHUBATH | bI€ CBS3H, CHOCcOOHOCTH
ue aTOMOB | JEJIATh THUI | CBOU 0000mmare K
HEMETAJIJIOB KOBAJICHTHO | ICHUCTBUS | IIOHATHA, CaMOpa3BUTH
MeXay coOoil | cBs3M B MOJEIUPOB 10 u
— COCIMHEHUS aTh camoo0pa3oB
oOpa3oBaHue | X, aHUIO
OMHApHBIX 3alMChIBaTh
COCIMHEHU I cXeMy
HEMETAIIJIOB. o0Opa3oBaHU
s1 CBSI3U
1 Buner xoBa- | YUH | KoBanentnas | 3Hath onpe | Omnpenens | [laBaTth VYuebHoe dopmMupoBaH
6 JICHTHOMU M HENOJIIpHAs JIeJICHUE Tb  LEJNH, | ONPEICIICHU | COTPYAHUUYECTBO | M€




CBSI3H. XUMHYECKast AJIEKTPOOTpP | IUIAHUPOB | € C YYMTEIEM U | OTBETCTBEHH
KoBanentH CBSI3b. ULIATENBHOC | aThb IYTH | IOHATUSM; | CBEPCTHUKaMHU | OrO
ast DNEeKTpPOHHBIE | TH, JOCTUXKEH | yCTaHABJIMB OTHOULIEHUS K
MOJISIpHAst U KOBAJICHTHO | s LieJied; | aTb YUEHHUIO;
CBSI3b CTPYKTYpHBIE | i MOJIIPHOW | KOHTPOJU | MIPUYUHHO- TrOTOBHOCTHU
(hopMyIbL. CBSI3H. poBaThb WU | CIEICTBEHH u
B3anmonelicts | YMeTh olpe | OLIEHUBATh | bI€ CBS3H, CIIOCOOHOCTH
e aTOMOB | JEJISITh THII | CBOU 0000111aTH K
HEMETAIIJIOB KOBAJICHTHO | JIEUCTBUS | TIOHATHUA, CaMOpa3BUTH
Mexay coOol | cBs3U B MOJEJIMPOB 10 u
— COEIMHEHUS aThb caMmo00pasoB
o0paszoBaHmue X, aHUIO
OMHApHBIX 3aMMchIBaTh
CoeqUHEHNN CXeMy
HEMETAJJIOB. o0Opa3oBaHU
DIIEKTPOOTPHI] | 51 CBS3HU
aTeJIbHOCTb.
= KoBanenTtnas
HoJIApHas
CBSI3b.
[TonsTre 0
BAJICHTHOCTH
KakK
CBOWCTBE
aTOMOB
00pa3oBHIBATH
KOBAJICHTHbIE
XUMHUYECKHE
CBSI3U.
1 |1 | Meramnu- YUH | B3aumogeiicts | 3HaTh Omnpenens | laBatb VYuebHoe dopmupoBaH
7 |0 |ueckas xu- | M ue aTOMOB | OIIPEJEIICHU | Tb  LIEJIH, | ONIPEACIIEHU | COTPYAHUYECTBO | HE
MHUYECKast METAJIJIOB e IUIAHUPOB | € C YYUTEIEM U | OTBETCTBEHH
CBS3b. MEXIy coOoi | MeTaJuMyeC | aTb NYTH | MOHATHSIM; | CBEPCTHUKAMHM | OTO
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— KOM CBSI3M, | IOCTH)KEH | YCTaHaBIIMB OTHOULIEHUS K
oOpa3zoBanue MEXaHU3M us Lenen; | aThb YUEHHUIO;
METAJJIMYECKU | 0OOpa30BaHU | KOHTPOJU | MPUYUHHO- TrOTOBHOCTHU
X KpHUCTaJJIOB. | 5 CBSI3H. poBaThb WU | CIEICTBEHH u
[lonsTue 0 OLICHUBATh | b€ CBA3U CIIOCOOHOCTH
METaJTINYECKO CBOU K
1 CBA3M. JNEUCTBUSA CaMOpa3BUTHU
10 u
caMmo00pasoB
aHUIO
1 |1 | OGobuenue | Ypoxk 3HaTh Omnpenens | Camoctosre | YueOHoe dopmupoBaH
8 |1 |3nHanuil mo | 0000 OCHOBHBIE | Thb  II€JH, | JILHO COTPYIHHYECTBO | €
TeMe. IEHU TIOHATHS IUIAaHUPOB | QJIEKBATHO | C YYMTEJIEM U | OTBETCTBEHH
1 " YMetb aTh IYTH | OLICHUBAaTh | CBEPCTHUKAMU | OTO
CHUCTe M0JIb30BaTh | JOCTUXEH | MPABHJIBLHOC OTHOUICHUS K
MaTu3 ca ITICXDO, | ug nener; | Th YUYEHHIO;
arumn OTIPENENIATh | KOHTPOJIM | BBINOJHEHU TOTOBHOCTHU
3HaHU BaJICHTHOCT | poBaTh U | S JAEWUCTBUSA u
. U DJIEMEHTA. | OLICHWBATh | I BHOCHTH CIIOCOOHOCTH
YMeHue CBOU He00X0InM K
OTIPENeNATh | ACUCTBUS | bI€ CaMOPa3BUTH
Maccy KOPPEKTUB 10 u
BElIECTBA U Bl B camoo0pazoB
KOJIMYECTBO UCIIOJIHEHU aHUIO
BelIeCTBa e
o
W3BECTHOM
macce
1 |1 | Kontpons- | Ypok 3HaTh Omnpenens | Camoctosare | YuebHoe dopmupoBaH
9 |2 | Haga paboTa | KOHTP OCHOBHBIE Tb  LEJH, | IbHO COTPYIHHYECTBO | H€
Nel mo Teme | on. HOHSTHS IUIAHUPOB | @JICKBaTHO | C YYUTENEM MU | OTBETCTBEHH
«ATOMBI YmeTh aTh IYTH | OUEHUBATH | CBEPCTHUKAMH | OTO
XUMUYECKU M0JIb30BaTh | JOCTHXKEH | MPaBUIIBHOC OTHOULICHMS K




(1%

X ca TICXD, | ua neneit; | Tb YUYEHUIO;
3JIEMEHTOBY ONpEeNeNsATh | KOHTPOJIA | BHITIOJIHEHU TOTOBHOCTHU
BAJICHTHOCT | pOBaTh U | s JIEHCTBHS u
Y DJIEMEHTA. | OIEHUBATh | U  BHOCHTH CIoCcOoOHOCTH
Ymenue CBOM HE00X0 1M K
ONpeNeNsTh | ACUCTBUSA | bI€ CcaMOpa3BUTH
Mmaccy KOPPEKTHUB 1) "
BEIlECTBA U BI B caMmo00pasoB
KOJIUYECTBO WCIIOJTHECHU aHUIO
BEII[ECTBA e
mno
HU3BECTHOU
Mmacce
Tema 2. IIpocTbie BemecTBa — /4.
2 [IpocTsie Kowm6. | ITonoxxenue 3HaTh Onpenensa | laBate VYyeOHoe dbopmupoBan
0 BEIECTBA — METa/NIOB U | oOuiue Th  LEJNH, | ONPEICIICHN | COTPYAHUYECTBO | e
METaJlIbI. HEMETAIIOB B | GU3UYECKUE | IUNIAHUPOB | o C y4HTeleM U | LIeJIOCTHOTO
O6mme du- [Tepuonnuecko | cBOMCTBa aTb INYTH | OHIATHUSM, | CBEPCTHUKAMH; | MHUPOBO33pPEH
3UYECKUe i CUCTEME | METaJJIOB JOCTUKEH | yCTaHaBIUB | paboTaTrh us,
CBOICTBa XUMHYECKUX us 1ueneu; | aThb WHAUBUAYAIbHO | COOTBETCTBY
MeTaJlJIOB anemeHToB /I KOHTPOJM | IPUYUHHO- | U B CPYIIe IOLIET0
n. poBaThb WU | CIEICTBEHH COBPEMEHHO
Menpeneena. OIICHUBAThH | b€ CBSA3U MYy  YpPOBHIO
Baxuneiimme CBOU MEPEBOIUTH pa3BUTHUS
pOCThIE neiictBus | uHboOpMaIU HAYKH,
BellecTBa — 10 U3 OJIHOI YUUTHIBAIOIIE
MeTaJLIbI dbopMbI ro
(>kemneso, peJcTaBie 0COOCHHOCTH
ATIOMHUHHH, HUS B XUMHUYECKOTO
KaJbIIHii, TIPYTYIO 3HAHUS
Mar"ui,

HaTpui,




4%

Kauuit).

OOutne

¢buznyeckue

CBOICTBa

METAaJIJIOB.
[Ipocteie YUH | Baxueiimune 3HaTh: Ompenensa | JlaBath VYuebnoe dopmupoBaH
BemecTBa - | M MPOCTHIC TIOHSITHS Th  TEJH, | ONPEICIICHN | COTPYAHHYECTBO | e
HEMETaJLTBI. BEIECTBA «HEMeTaT | TUTAHUPOB | 5 C yddTeNneM W | TO3HaBaTellb
duznye- HEMETaJIIBI, BI», aTh TIYyTH | IOHATHSIM, | CBEpCTHUKAMH | HBIX
CKUE CBOM- 00pa3oBaHHBIC | «AJUIOTPOIH | IOCTHIKEH | YCTaHABIIUB WHTEPECOB H
CTBa HeEMe- aTOMaMH . U 1eNel; | aTh MOTHBOB;
TaJIOB - KHCIIOpOAa, YMeTh: KOHTPOJH | IPHYHUHHO- OCO3HaBaTh
MTPOCTBIX BOJIOPO/JIA, OTHMCHIBATh | pOBAaTh U | CIICJACTBCHH 3HAYCHHE
BEIIECTB. a30Ta,  Cephl, | MOJOXKEHUE | OIEHUBATH | bI€ CBS3H; TEOPETUIECK
Amnotpo- dbocdopa, 9JIEMEHTOB- | CBOH MePEBOIUTH WX 3HaHHH TI0
. yriaepoa. HEMETAJUIOB | JeUCTBUA | MHpOpMAII XUMHH IS

Monekymbl B 10 U3 OJHOU MPAKTUYECKO

MPOCTHIX [Tepunoanue bopMBbI 71

BEIECTB CKOI peJcTaBe JEeSITeIbHOCT

HEMETAJJIOB — | CHCTEME HUS B U YeJIoBeKa

BOJOpPO/a, XUMHYECKU IPYTYIO

KHCJI0pO/a, X

a3oTa, 3JIEMEHTOB

rajioreHoB. J. n.

OtHocurenbHa | MeHeneeB

s a.

mouekynsapHas | Onpenensit

macca. b TOHSATHS

CrocoOHOCTh | «aJIIOTPOIH

aTOMOB s,

XUMHYECKUX «@JIOTPOTIH

JJIEMEHTOB K | bI€

00pa30BaHUIO | BUJOU3MEHE
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HECKOJIbKUX HUS, WM
IIPOCTHIX Mot pUKaI]
BEILIECTB  — | UW».
AJUIOTPOIIHSL. OOBICHATD
AmnotponHeie | MHOTooOpas
MOH(HUKAIIMKN | K€ TPOCTHIX
KHCJI0pO/a, BELIECTB
bocdopa, TaKUM
0JIOBA. dakTopom,
Merannuyecku | Kak
e U | QJJIOTPONHUS
HEMeTaJlIn4ec
KHE CBOICTBA
MPOCTHIX
BEIIECTB.
OTHOCHUTENBHO
CTb 3TOTO
TOHSTHS

2 Komnuect- | YUH | Yucno 3HaTh [Tnanupos | CoctaBisath | YueOHoe dopmupoBaH

2 BO Bewmiect- | M ABoraapo. IOHATHUA: M | aTb  IIYTH | QAJITOPUTM COTPYJIHUYECTBO | HE

Ba. Moutsap- KonuuectBo 0J1b, JNOCTHXKEH | JeMCTBUS, C Yy4yHTeleM U | OTBETCTBEHH
Hasl Macca. BEIIECTBA. MOJISIpHAst usl HeNel; | CTpOUTh CBEPCTHHKaMH | OO

Moub. Mmacca; KOHTPOJIHM | MOJEIb Ha OTHOUICHUS K
MousipHas YMETb poBaTh U | OCHOBE YUEHHUIO;
macca. BBIUUCIISATh | OLICHUBATDH | YCIOBHIA TrOTOBHOCTHU
MounspHbiit MOJISIPHYIO | CBOHM 3a/1a4uu u
o0peM Mmaccy, NeCcTBUS CIIOCOOHOCTH
ra3o00pa3HbIX | KOJIMYECTBO | U K
BEIIECTB. BelIeCTBa pe3ynabTaT CaMOPa3BUTH
Kpatnsie bl 10 u
€IMHULIBI camoo0pa3oB
U3MEPEHUS aHUIO
KOJIMYeCTBa

BCIICCTBA —




14

MUJUIAMOJIE U
KUJIOMOJIb,
MUJUTUMOJISIPH
as u
KIJIOMOJISIpHAS
MacChl
BEIIECTBA,
MUWUTUMOJISIPH
BIi
u
KHJIOMOJISIPHBI
174 00BEMBI
ra3z000pa3HbIX
BEIIECTB.
PacueTn C
HCIIOJIL30BaHI
€M  ITIOHATHH
«KOJUYCCTBO
BCIIICCTBAY,
«MOJIIpHAs
Maccay,
«MOJISIPHBIN
00BEM Ta30BY,
«UHCIIO
ABoraapoy.

N

3akoH ABO-
rajipo. Mo-
JISIPHBIA

00BeM rasa.

Komo.

MonspHblit
o0peM
razo00pa3HbIX
BELIECTB.
Kpatnsie
€IMHUIIBI
U3MEpEHHS

3HaTh
MTOHATHS: M
0JIb,
MOJIIpHAst
Macca;
yMETh
BBIYUCIATH
MOJISIPHYIO

IInanupos
aTh IyTH
JIOCTHIXKCH
U LCEH;
KOHTPOJIH
poBaTth H
OLICHHUBAThb
CBOU

CocTaBiiaThb
aJTOPUTM
JIENCTBHS,
CTPOHTH
MOJEelb Ha
OCHOBE
YCIIOBUH
3a1a4u

YuebHoe
COTPY/IHUYECTBO
C YyYuTeIIeM U
CBEPCTHHKAMH

dopMHUPOBaH
ue
OTBETCTBEHH
oro
OTHOUIEHHUS K
YUYEHUIO;
TOTOBHOCTH

u




Ly

KOJIUYECTBA
BellecTBA —
MUJUIUMOJIb |
KHJIOMOJIb,
MUJUTUMOJISIPH
as u
KIJIOMOJISIpHAS
MaccChl
BEIECTBA,
MUWUTUMOJISIPH
BIi

u
KHJIOMOJISIPHBI
174 00BEMBI
ra3z000pa3HBIX
BEIIECTB.
Pacuetsl c
HCTIOJIb30BAHHU
€M  ITIOHATHH
«KOJUYCCTBO
BCIIICCTBAY,
«MOJIIpHAs
Maccay,
«MOJISIPHBIN
00BEM Ta30BY,
«UHCIIO
ABoraapo.

maccy,
KOJINYECTBO
BCILIECTBA

IercTBUS
51
pe3yabTaT
bl

CIOCOOHOCTH
K
CaMOPAa3BUTH
10 u
caMmo00pa3oB
AHUIO

N

Pacuetsl ¢
HCITOJIB30-
BaHHUEM IIO-
HATUMN
«MOJIbY,
«MOJISIpHAas

Kom0
HH.

MonspHblit
o0peM
ra3o000pa3HbIX
BELIECTB.
Kpatnsie
€IMHUIIBI

3HaThb
MTOHATHS: M
0JIb,
MOJISIpHAs
Macca;
YMETh

IInanupos
aTh IyTH
JIOCTUXKEH
U LEIeH;
KOHTPOJIU
poBaTh H

CocTaBiiaTh
AITOPUTM
JIENCTBUS,
CTPOUTH
MOJCIh Ha
OCHOBE

YuebHoe
COTPY/IHUYECTBO
C y4HuTeleM U
CBEPCTHUKaMHU

dopMHUPOBaH
ue
OTBETCTBEHH
oro
OTHOUIEHHUSI K
YUYEHUIO;




8r

Maccay,
«MOJIIPHBII
00BeM».

U3MEpEeHUs
KOJIUYECTBA
BEIleCTBA —
MMWJUIUMOJIb |
KHJIOMOJIb,
MUJUTUMOJISIPH
as u
KHJIOMOJISIpHAS
MaccChl
BEIECTBA,
MUWUTUMOJISIPH
BIi

u
KHJIOMOJISIPHBI
174 00BEMBI
ra3000pa3HBIX
BCIIICCTB.
Pacuetsl c
HCTIOJIb30BaHHU
€M  ITIOHATHH
«KOJIUYCCTBO
BEIIICCTBAY,
«MOJIIpHAs
Maccay,
«MOJISIPHBIN
00BEM Ta30BY,
«UHCIIO
ABoraapo».

BBIUUCIIATH
MOJISIPHYIO
maccy,
KOJINYECTBO
BEIIECTBA

OILICHMBATh
CBOH

e cTBUS
51
pe3yabTaT
bl

YCJIOBUU
3a7a4u

TOTOBHOCTHU

nu
CIocoOHOCTH
K
CaMOPAa3BUTH
10 u
caMmo00pasoB
AHUIO

N

O00011eHne
10 TEME

Ypox
0000
IIECHU

CHUCTC

MonspHblit
o0BbeM
ra3o000pa3HbIX
BELIECTB.
Kpatnsle

3HaThb
MOHATHS: M
0JIb,
MOJISIpHAst
Macca;

IInanupos
aTh IyTH
JIOCTUXKEH
U LEIeH;
KOHTPOJIU

CocCTaBiATh

AITOPUTM
JIENCTBUS,
CTPOUTH

MOJCJIb Ha

YuebHoe
COTPYTHUYECTBO
C y4HuTeleM U
CBEPCTHUKaMHU

dopMHUPOBaH
ue
OTBETCTBEHH
oro
OTHOUIEHHUSI K
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MaTu3
alu
3HaHHU

CIUHULIBI
U3MEpEeHUs
KOJIMYECTBA
BEIleCTBA —
MUJUIUMOJIb |
KHJIOMOJIb,
MUJUTUMOJISIPH
as u
KHJIOMOJISIpHAS
MaccChl
BEIECTBA,
MIUTUMOJISIPH
BIi

u
KHJIOMOJISIPHBI
174 00BEMBI
ra3z000pa3HbIX
BCIIICCTB.
Pacuetsl c
HCTIOJIb30BaHU
€M  ITIOHATHH
«KOJHUYCCTBO
BEIIICCTBAY,
«MOJIIpHAs
Maccay,
«MOJIIPHBIN
00BEM Ta30BY,
«UHCIIO
ABoraapo.

YMETh
BBIYUCIISITH
MOJISIPHYIO
maccy,
KOJIMYECTBO
BElIECTBa

poBath u
OILICHMBATh
CBOH

e cTBUS
51
pe3yabTaT
bl

OCHOBE
YCIIOBUI
3ajlauu

YUEHHUIO;
TOTOBHOCTHU
n
CIoCcOoOHOCTH
K
CaMOPAa3BUTH
10 u
caMmo00pasoB
AHUIO

N

KoHTpo:s-
Hasi paboTa
Ne2 mo teme
«IIpocteie

Ypok
KOHTP
OJIA.

3Hartnb
oTpeaeNieHn
€ OCHOBHBIX
TEPMHHOB

Onpenens
Th  LEJH,
TUTAHUPOB
aTh IyTH

CocTaBiaTh
aJITOPUTM
JIENCTBUS,
CTPOUTH

VYuebHoe
COTPYIHUYECTBO
C yduTelIeM |
CBEPCTHUKAMH,

dopmupoBaH
ue
[IO3HABATEIIb
HBIX




0S

BEIIECTBA TEMEL. JOCTH>KEH | MOJieNib  Ha | paboTaTh UHTEPECOB H
Ymernb U LIeJeH; | OCHOBE VH/IUBUYyAJIbHO | MOTUBOB
MPOU3BOJUT | KOHTPOJIU | YCIOBUM U B Mapax 0CO3HAaBaTh
b pacueThl. | pOoBaTh U | 3aJ1a4M 3HAYCHHUEC
OLICHUBATh TEOPETHIECK
CBOM UX 3HaAHWUH 10
JICHCTBUSA XUMUHA IS
MPaKTUYECKO
H
JIeSITEIIbHOCT
U YeJIOBEKa
Tema 3. CoeqHeHUSI XUMHUYECKHX 3JIEMEHTOB — 14 4,
2 Basnent- YUH | BanentHocts | 3HatTh [MnanupoB | CocraBisaTe | YuebHOE dopmMHpoBaH
7 HOCTb M XUMHYECKUX OTIpENeTICH! | aTh TYTH | aJTOPUTM COTPYAHHYECTBO | H€
DJIEMEHTOB. € TOHATHSA | JOCTYIKEH | JIEUCTBUS, C y4YdTENEM | | OTBETCTBEHH
Brrcmas U | «<BAJICHTHOC | U LIEJIEH; | CTPOUTH CBEpCTHUKAMU oro
HU3IIas Tb»; KOHTPOJM | MOJENIb Ha OTHOIIICHUS K
BaJICHTHOCTb. YMETh poBaTh M | OCHOBE YYECHHUIO;
Onpenenenue ONpPENENAT | OLIEHUBATH | YCIOBUH TOTOBHOCTH
BaJICHTHOCTHU b CBOH 3aJ1aun n
no ¢opmynam | BAJICHTHOCT | JIEHCTBHS CIIOCOOHOCTH
COEIUHEHNN b o | u K
dbopmyie, pe3yabTar CaMOPAa3BUTH
COCTOSIIEN | BI IO u
nu3 JIBYX caMmo00pasoB
3JIEMEHTOB aHUIO Ha
OCHOBE
MOTHBAIIUH K
o0ydeHuto u
MMO3HAHUIO
2 Crenenn Kom6. | Crenens 3HATh: Omnpenens | [laBaTth VYuebHoe dopmupoBaH
8 OKHUCJICHHSL. OKHUCJICHUSL. MTOHSATHUS Tb  LEJIH, | ONIPEACIICHH | COTPYAHUYECTBO | H€
CpaBHeHME «CTEIICHb IJIAHUPOB | 4 C Y4YWTEIEM M | MO3HABATEllb
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CTENEHU OKUCIICHUS» | aTh IYTHU | OHATUSIM. | CBEPCTHUKAMU HBIX
OKUCIICHUS U | . noctmxkeH | CocTaBisiTh UHTEPECOB H
BaJEHTHOCTH. | YMeTh us LeNed; | aJropuT™M MOTHBOB;
Onpenenenue | ONpeAeNarTh | KOHTPOIU | IEUCTBUS, dbopmupoBan
CTENIEHU CTEIEHb poBaTh U | CTPOUTH ue OCHOB
OKUCIICHUS OKUCIICHUS | OIIEHUBATH | MOJIENbh Ha 9KOJIOTUYECK
JJIEMEHTOB B | DJIEMEHTOB | CBOU OCHOBE OM KyJIbTYpPBI
OMHApPHBIX B OMHAPHBIX | JCHCTBUSA | YCIOBHI
COCIMHEHUSX. | COCTUHEHUS 3a/1a4u
CocraBiaeHue | X,
dhopmyn COCTaBJISITh
OMHApHBIX bopMyIbl
COCTMHEHNH, COCIUHEHU
obumii crnocoO | i o
HX Ha3BaHUM. CTETICHU
OKHCIICHUS,
Ha3bIBaTh
OuHapHbBIC
CO€IMHEHUs
2 OcHoBuble | Kom0. | bunaphsie 3HaTh Onpenensa | [JdaBatb YyebHoe dopmupoBaH
9 KJIACChI COeIMHEHUSs MOHSTHE: Th  LIE€TH, | ONPENIETICHH | COTPYIHHUYECTBO | Ue
HEopraHuye MetaisioB U | OKCUIbL. IUIAHUPOB | 5 C YyyHTeleM U | I03HaBaTejb
CKUX HEMETAIIJIOB: Ymeth aThb MYyTU | MOHATHUSM; | CBEPCTHUKAMHU; | HBIX
COEIMHEHU OKCHJIBI, KJacCU(UI] | JOCTHXKEH | yCTaHABIMB | GOpPMYIHPOBATH | HHTEPECOB U
i. Baxneii- XJIOPUIBL, UpOBaTh U us 1enen; | aThb u MOTHBOB;
IIUE KJTacChl cyabGuIsl U | HA3bIBaTh KOHTPOJIHM | MPUYMHHO- | apryMeHTUpoBa | (OpMHUPOBaH
OMHAPHBIX np. OKCUJBl TIO | pOBaTh U | CIIEJICTBEHH | Tb CBOE MHEHHE; | HE OCHOB
coenuHe- CocraBienue | ux OIICHUBAThH | bIE€ CBSI3U; dbopMynupoBaTh | HIKOJIOTHYECK
HUN — OKCHU- ux hopmyI. dopmynam | cBou BBISIBIISITh BOIIPOCHI Ol KyJbTYpBI
Ibl,  JIEeTy- bunapnsie JNEUCTBUSI | B3aMMOCBSI3
yue BOJO- COCIMHEHUS u
pOAHBIE CO- HEMETaJUIOB:
€MHEHUSI. OKCHU/IBI,




[4°)

JeTy4due

BOJIOPOJTHBIC
COCITMHEHUS,
UX COCTaB U
Ha3BaHMUI.
[IpencraBuren
u OKCHJIOB:
BOJIa,
YTJIEKUCIIBIN
ras,
HeramreHas
W3BECTD.
[IpencraBuren
u JETYIHX
BOJIOPOJTHBIX
COCTMHEHHH:
XJIOPOBOJOPOJT
1 aMMHUaK.

3 OcnoBanus. | Kom6. | OcHoBanus, ux | 3HaTh Onpenensa | [JdaBatb VYuebHoe ®opmupoBan | I[ludpo

0 COCTaB U | IOHSTHS: Th  LIETH, | ONPENETICHHU | COTPYJHHUYECTBO | Ue Basu1a0
Ha3BaHUAL. OCHOBaHUS, | MJIAHUPOB | 5 C YyyHTeleM U | I03HaBaTejb oparop
PactBopumocT | mienoyu. aThb MYyTU | MOHATHUSIM, | CBEPCTHUKAMU | HBIX ust
b OCHOBaHUii B | YMeTh JTOCTHDKEH | TIEPEeBOIUTH WHTEPECOB H RELE
BOJIE. kinaccuduil | us uener; | uHGopManu MOTHBOB. ON
[IpencraButen | upoBats, KOHTPOJIH | IO U3 OJHOMI [TpoGnema [udposoii
U IIeNouei: | Ha3bIBaTh poBaThb ¥ | GOpMBI 6e3omacHoro | pH. mratus c
TUAPOKCUBI OCHOBaHHUS | OLICHWBAThH | PEJCTABIIC UCIOJIb30BaH 32KUMOM,;
HATpUs, Kalus | 1o ux | cBOM HUS B usl BEIIECTB B ATh
u Kanplus. | popMmynam, | IEHCTBUS | IPYTYIO, MOBCEIHEBHO | XUMHUYECKUX
[Tonsitne 00 | coCTaBIATH yCTaHaBIIUB i KU3HU cTakaHoB(25
UHAMKATOpax | GOpMYIBI aTh MIT);
u OCHOBaHUH aHAJIOTHH, MPOMBIBAJIKA
Ka4yeCTBEHHBIX KIaccu (i




€S

peakuusX. UpOBaTh

3 Kucnotsr. YUH | Kucnotel, wux | 3Hath Ompenens | JaBatb VYyebnoe ®opmupoBan | [ludpo

1 M COCTaB U | TIOHATHUE: Tb  IEJH, | ONPEICIICHH | COTPYAHUYECTBO | H€ Bas1a0
Ha3BaHUA. Kucnora. MJIAHUPOB | A C yddTelIeM W | IO3HABaTellb oparop
Knaccudukarn | Ymersb aTh TYyTH | IOHATHSM, | CBEPCTHUKAMH | HBIX ust
U KHUCJIOT. | Ha3bIBaTh JIOCTUKEH | IEPEBOJIUTH WHTEPECOB U RELE
[IpencraBuTen | KUCIAOTHI MO | Us Lenei; | uHGopMmalu MOTHBOB. ON
u KHCJIOT: | UX KOHTPOJIU | O U3 OJIHOM [Ipobnema [Hudposoit
cepHas, dbopmynam, | poBaTh U | GOpMBI 6e3omacHoro | pH. mrratus c
CoJIsTHAS, COCTaBJISITh | OIEHUBATH | MPEACTABIIC WCIIOJIb30BaH | 32KUMOM;
a30THasl. XUMUYECKUA | CBOM HUS B U BEIIECTB B | MATh
[TonsTue 0 | ¢ dopmynBl | ASUCTBUSA | APYTYIO, MMOBCETHEBHO | XUMHYECKHX
IIKaJe KHUCJIOT YCTaHAaBJIUB 1 KU3HH cTakaHoB(25
KHCIIOTHOCTH aTh MI);
(mkana  pH). AHaJIOTHUH, IIPOMBIBAJIKA
3menenue KJ1accuduir
OKpacKu UpOBaTh
WHJMKaTOPOB.

3 Comu YUH | Comn Kak | 3HaTh Onpenensa | [JdaBatb YyebHoe ®opmupoBan | [udpo

2 M MPOU3BOJHBIE | IOHSITHE: Th  LIE€TH, | ONPENETICHHU | COTPYIHHUYECTBO | Ue Basab
KUCJIOT U | COJIb. IUIAHUPOB | 5 C YyyHTeleM U | [I03HaBaTeidb | Oparop
OCHOBaHUH, UX | YMETb aThb MYyTU | IOHATHUSM, | CBEPCTHUKAMU | HBIX ust
COCTaB U | KaccuuIy | JOCTHXKEH | MEPEeBOJIUTH unrepecoB u | RELE
HA3BaHUAL. UPOBATh, us nener; | uHbopmanu MOTHBOB; ON
PacTtBopuMOCT | Ha3bIBaTh KOHTPOJIH | IO U3 OJHOMI dopmupoBan | [ludposoit
b COJed B | CONU MO UX | poBaTh U | GOPMBI ue pH. mratus c
BOJIC. dopMynam, | OLIEHHUBAThH | MPEICTABIIC OTBETCTBEHH | 3QKUMOM;
[IpencraBuTen | COCTaBIATH | CBOU HUS B oro ATh
u coneil: | hopMymsl JNEUCTBUSL | IPYTYIO, OTHOMICHHS K | XUMHUYECKUXC
XJIOpUA coueit yCTaHaBIUB YUEHUIO TakaHoB(25
HaTpUS, aTh MIT);
KapOoHaT u aHAJIOTHH, MIPOMBIBAJIKA
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docdar KJaccupui
KaJbIIH. UpOBaTh
3 [ToBTOpE- Ypok 3HaTh Ompenens | JaBatb VYyebnoe dopmupoBaH
3 HUE  U3Yy- | - TOHSITHS: Th  IEJTH, | ONPENCICHH | COTPYTHUYECTBO | HE
YCHHOTO MPaKT OCHOBaHUS, | IUIAHUPOB | 5 C YyYHUTEIeM W | [I03HABATEIh
Marepuaia | UKyM. HICJTOYH. aTh TYyTH | IOHATHSM, | CBEPCTHUKAMH | HBIX
YmeTh JOCTIIKEH | TMIePEBOUTH WHTEPECOB H
KIaccuduil | us nenei; | uapopmanu MOTHBOB.
UPOBATh, KOHTPOJIU | O U3 OJIHOM [Ipobnema
Ha3bIBATh poBaTh ¥ | GOPMBI 6e301acHOTO
OCHOBaHHUsS | OIICHWBAThH | MIPEJCTABIIC WCII0JIb30BaH
o uX | cBOM HUS B WS BEIIECTB B
dopMynam, | IEHCTBUSA | JAPYIyIO, MTOBCE/THEBHO
COCTAaBIISITh YCTaHaBIINB W )KU3HU
hopMyITBI aTh
OCHOBaHMI aHaJIOTHH,
KJ1accuduir
UpOBaTh
3 BemectBa B | YUH | AmopdHble u | YMeTh Onpenensa | [JdaBatp VYyeOHoe dopmMupoBaH
4 TBEPIOM, M KPUCTAJUIMUEC | XapakTepus3 | Tb  II€JIM, | ONPEACNICHU | COTPYIAHUYECTBO | He
KUAKOM U KH€ BEIECTBa. | OBaTh U | IJIAaHUPOB | o C YyyHTeleM U | I03HaBaTejb
ra3zoo0pasH Mexmonekynsi | OObACHATh | aThb IYTH | HOHATHUSIM, | CBEPCTHUKAMU | HBIX
oM pHBIE CBOICTBa JOCTUXKEH | MEePEeBOAUTH UHTEPECOB H
COCTOSIHUH. B3aMMOJICICTB | BELIECTB Ha | Wl Leneil; | uHpopMau MOTHBOB.
Kpucrannu- usl. Tunel | OCHOBaHUU | KOHTPOJIU | 10 U3 OJTHOM [TpoGnema
4ecKkue | KpUCTAJUTHUEC | BUJA poBaThb ¥ | GOpMBI 0e30MmacHoTO
amopdHbIe KUX pPEIIeTOK. | XUMUYECKO | OLIEHHWBAThH | MPEICTaBIIe UCIOJIb30BaH
BEIECTBA 3aBUCHUMOCTh | I CBSI3M U | CBOH HUS B usl BEIIECTB B
CBOICTB TUTA NEUCTBUS | OPYTYIO, MOBCE/IHEBHO
BEIIIECTB OT | KpUCTAJITUY yCTaHaBIIUB i )KU3HU
TUIIOB €CKOM arb
KPUCTAJUTMUEC | PEUISTKH. aHAJIOTHH,

KHUX pCHICTOK.

KJIaccu (Il




GG

UpOBaTh

3 |9 |Yucteie Be- | YUH | Yuctsle 3HaTh Omnpenens | laBaTth VY4eOHoe ®opmuposan | Ludpos
5) mectea u | M BEIIECTBA U | OIIPENECNIEHH | Tb  LEJH, | ONPEACIIEHHA | COTPYIHUYECTBO | K€ asimabop
CMECH. CMECH. € TIOHATHUH | IUIAaHUPOB | A C Yy4YHTEIEM W | IO3HABATEIIb aTopus
[Ipumepsnt «YUCTBIE aThb IyTU | IOHATHUSIM, | CBEPCTHUKAMU | HBIX RELEO
KUAKHX, BELIECTBA», | JOCTH)KEH | yCTaHABJIUB UHTEPECOB U N
TBEPAbIX U | «cMecn», us 1enen; | aThb MOTHBOB;
ra3oo0pa3HbIX | UX OTJIMYHUE. | KOHTPOJIHM | IPUUYUHHO- 0CO3HaBaTh
cMeceil. YmeTh poBaTh M | CIEACTBEHH 3HA4YEHUE
CaoiicTBa pa3iauuyaTh | OLICHUBATh | bI€ CBSI3U; TEOPETUYECK
YHUCTBIX OJIHOPOJHBI | CBOU NEPEBOIUTh UX 3HaHUH 1o
BEILECTB ujle u | aeiictBust | uHpopManu XUMHH IS
CMecCeH. Hx | HeogHoOpo 0 U3 OJHOU MPAKTUYECKO
COCTaB. HBIE CMECH, dbopMbI 71
MaccoBast  u | pa3fensiTh IpeJicTaBie JEeSITEIbHOCT
oObeMHas ux HUs B U YeJIoBeKa
A0 ApYryro
KOMIIOHEHTA
CMECH.
PacueTsr,
CBSI3aHHBIE  C
UCII0JIb30BaHU
€M  [OHATHUA
«JIIOJISI.
3 |1 | Opakruuec Ymerb Omnpenenst | CocraBusaTh | YueOHOe ®opmupoBan | Ludpos
6 |0 | xas padora oOpamaTeCs | Th  ICNIH, | AITOPUTM COTPYOHUYECTBO | HE asurabop
Ne2 Ouncrka c IUTAHUPOB | JCHCTBUS, C YyduTeJIeM WU | IO3HaBarenp | dTopud
3arpssHEHHO XUMHYECKO | aTh IIyTH | CTPOUTH CBEPCTHHKAMM; | HBIX RELEO
1 . # mocynoil | JOCTHKEeH | Mojenb Ha | paboTaTh UHTEPECOB H N
gg;;peHHOH U us LENel; | OCHOBE WHIWBUAYAJIBHO | MOTHBOB.
7a00paTOpPH | KOHTPOJIM | YCIOBUH U B TpyIIe [Tpo6nema
BIM poBaTh WU | 3a1a4u 0e30macHOTO
000pyJIOBaH | OLIEHUBATh MCII0JIb30BaH
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HeM npu
MPOBEACHU
U OIEITOB C
LIEJIBIO
OYHCTKH
3arps3HEHH
OM TIOYBHI U
BOJIBL. YMET
b
oOpararbcs
c
XUMHUYECKO
W mnocynou
"
nabopaTtopH
BIM
000py1I0BaH
neM. YMETh
XapaKTepu3
OBaTh
XUMUYECKH
€ CBOMCTBa
OCHOBHBIX
KJIaCCOB
HEOpraHuye
CKHUX
BEIIECTB U
COCTaBJIATD
ypaBHEHUS
XUMUYECKU
X peakuui

CBOU
NENCTBUSA

us1 BCIICCTB

w

MaccoBas n
o0beMHasg
N0l TIpU-

Komo.

MaccoBas
o0beMHasg
IOJIA

u

Ymern
BBIUUCIISTE
Maccy,

[Inanupos
aTb IyTH
JOCTHXKEH

CoCTaBIIATh
ANTOPUTM
JICNCTBUS,

YuyebHoe
COTPY/IHUYECTBO
C YyYdTeIIeM WU

dopmupoBaH
ue
OTBETCTBEHH
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MECEH. KOMIIOHEHTA KOJIMYECTBO | WA LIENEH; | CTPOUTH CBEpPCTHUKAMU oro
CMCCH. BCIICCTBA, KOHTPOJIM | MOJEIb Ha OTHOIIECHUS K
Pacuersl, YHCIIO poBaTtb U | OCHOBE YYECHUIO
CBS3aHHBIE  C | MOJIEKYJI IIO | OLICHHUBATh | YCIOBUU
UCTIOJIb30BaHu | (popmyrie cBOU 3aJa4u
€M  TOHATHS JIEACTBUSA
«IOJISA. u
pe3ynbTar
BI,
BHOCHUTH
HEeo0xou
MBIE
KOPPEKTUB
bl
3 |1 | Pacuers, Kom6. | MaccoBas  u | YMeTh [MnanupoB | CocraBisaTe | YuebHOE dopmMHpoBaH
8 | 2 | cBsa3aHHBIE oObeMHas BBIYUCIATL | aTh IIYTH | aJITOPUTM COTPYOHUYECTBO | UE
C IOHATHEM o Mmaccy, JNOCTHXKEH | IEUCTBUS, C YYHMTEIEM H | OTBETCTBEHH
«IOJIS». KOMIIOHEHTa KOJIMYECTBO | WS LCJIEH; | CTPOUTH CBEPCTHUKAMU oro
CMECH. BEIIECTBA, KOHTPOJIM | MOJEIb Ha OTHOILIEHHUS K
Pacyersl, YHCIIO poBaTh M | OCHOBE YYEHHUIO
CBSA3aHHBIC  C | MOJIEKYJ IO | OLICHUBATh | YCIOBHM
UCINOJb30BaHU | (opmyie cBOU 3aJa4u
eM IIOHATHUS JNEUCTBUSA
«IOJIS». u
pe3ynbTar
BI,
BHOCHUTH
HeoOxoau
MBIE
KOPPEKTHUB
bl
3 |1 | Opaktnyec | ypok - | 3akpemiieHue | YMeThb Henenona | ®opmupona | 1. .MotuBanus | Becsl,
9 |3 | kasm padoTa | IpakT | TEOPETHUYECKUX | IPUTOTABINB | TaHHE M HHE [InanupoBanue | HaydeHUs Pa3HOBECHI,
Ne3 HKyM | HaBBIKOB B aTb  pacTBOP | IaHUPOB | IIO3HABATEN | MPAKTHUYECKOU peaMETY XAMMY.

[Ipurorosne

C
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HHE pelIeHnn OIPEENICHHO | aHUE bHOM 1IeM | paboTe 1o XUMUS CTaKaH,
pactBopa € 3aJa4 Ha MaccoBor npeaMeTy 2.Pa3BuBath | cTeK/IIHHAA
(jﬂpeﬂeﬂéHHE‘ HaXO0XICHUE jonei ) 2.Pa3peiuenue YyBCTBO IajoyKa.
1 Maccoson MaccoBOM PacTBOPCHHO KOH(pIMKTA rOpIOCTH 3a
flomed nomH TO BCIICCTBA, 3.VHupapieHHe | POCCHIHCKYIO
PACTBOPEHHO pPacTBOPEHHOTO petiiath MOBEJICHUEM XUMUYECKYIO
r0 BellecTBa 3ajaud  Ha
BEI[ECTBA U onpeeeHue napTHepa HayKy
OPUTOTOBIICHU | oo o 3.HpascTtBen
€ pacTBopa oMK " HO-2THYECKOE
COJIU C MacChl OIICHUBAHHE
ONPEACIEHHON | PacTBOPEHHO
JoJen r'O BEIIEeCTBA.
PacTBOPEHHOTO
BeniecTna. I1.
p.
Ne3 Tyac.
4 |1 | Kontpoae- | Ypok 3HaTh Omnpenenst | CocraBisaTh | YuebHOe dopmupoBaH
0 |4 |nHas paboTa | KOHTp OTIpENeNICH! | Th  LENH, | AITOPUTM COTPYTHHYECTBO | €
Ne3 o Teme | ons. € OCHOBHBIX | IUITAHUPOB | JEHUCTBUS, C Yy4YWTEIEM MU | IO3HABATEIb
«CoenuHeH TEPMHHOB aTb MYTHU | CTPOUTH CBEPCTHUKAMH; | HBIX
us TEMBI. JNOCTHXKEH | MOJeNlb Ha UHTEPECOB H
XUMHYECKU YmeTh usl 1enel; | OCHOBe MOTHBOB;
X MPOU3BOJUT | KOHTPOJIH | YCIOBUI dbopmupoBan
AIIEMEHTOB b pacyeThl. | poBaTh U | 3a7a4u ue
OIICHUBATh OTBETCTBEHH
CBOU oro
NeCcTBUS OTHOUICHUS K
YUEHUIO
Tema 4. U3meHeHusi, Ipoucxoasiiiiue ¢ BemecTramu — 11 g
4 |1 | ®usnue- Kowm6. | ITonstue 3HaTh [Lnmanupos | JlaBatb ®opmynupoarh | PopMHpPOBaH
1 CKHE sIBJIe- SIBJICHUH, ONpeNeNieH | aTb IMYTH | ONPEICNICHH | U ue
HUS CBSI3aHHBIX C | H€ JOCTHXKEH | o apryMEHTHUPOBa | OTBETCTBEHH
U3MEHEHUAMH, | GU3MYECKU | s IeNied; | MOHATUSM; | Tb CBOE MHEHHE;, | OTO
MPOUCXOMSIIN | X U | KOHTPOJHW | aHAIM3UpPOB | GOPMYTUPOBATH | OTHOUICHHS K
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MU C | XMMUYECKH | poBaTh U | aTb, BOIIPOCHI YYEHHIO;
BEILIECTBOM. X SIBJICHUM; | OLICHUBATh | CPAaBHUBATH, dbopmupoBaH
SABnenus, YMETh CBOU Kaccupuiy ue
CBS3aHHBIC C | OTIMCHIBATh | JIGUCTBUS | UPOBATh MO3HaBATEIb
U3MCHCHUEM u u (baKThI u HBIX
KPUCTAJUIMYEC | XapaKTEepHU3 | pe3yibTaT | sIBJICHUS WHTEPECOB H
KOTO CTPOEHUS | OBaTh BI MOTHBOB
BellleCTBA MpH | pu3HuecKue
TTOCTOSTHHOM u
€ro  COCTaBe, | XUMUYECKU
— € SsIBJICHUS,
dbuzmveckue HaOII0aTh
SIBIICHUS. u
duznyeckue CpaBHHBATh
SIBIICHUS B | CBOICTBa
XUMHWH: BEIIIECTB
JTUCTUIUISIIINS,
KpHUCTaJIITN3all
us,
BbITIapUBAaHKE
u BO3TOHKa
BEIIECTB,
(dbunpTpOBaHUE
U
HEHTPUDYTUPO
BaHUeE
4 Xumuue- YUH SABnenus, | 3nath onpe | Omnpenensa | [JaBatb YueOHoe OcosnaBats | Hudpos
2 ckue peak- | M CBS3aHHBIE  C | JICJICHHE Th  1IETH, | ONPENIETICHH | COTPYJHUYECTBO | €TUHCTBO U | asmabop
uuu. Ycio- U3MEHEHHUEM XUMHYECKU | TUTAHUPOB | 5 C y4yHTeleM U | LIETIOCTHOCTh | aTOpHs
BUS U TIPH- cocTaBa X aTh MYyTU | OHATHSAM, | CBEPCTHHUKAMH okpyxaromer | RELEO
3HaKU  XU- BEIIECTBA, — | yPaBHEHUH. | IOCTHXKEH | COCTaBISATH 0 MHpa; N
MUYECKUX XUMHYECKHE YmeTh usl 1eNel; | anroputM dbopmupoBan
peaxiuii. peaKIuu. pacKphIBaTh | BBIABUTATh | JEHUCTBUS ue
[Ipu3zHaku  u | cMBICT BEpPCHH OTBETCTBEHH
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YCIIOBHS 3aKOHa perieHus oro
MPOTEKAHUS COXpaHEHHUS | POOIIEMBI OTHOILICHUS K
XUMUYECKUX MacChl ; YYEHUIO
peakuui. BEILIECTB. KOHTPOJIH
Brinenenne YMeTh cocT | poBaTh U
TETJIOTHI U | aBJISITh OIICHUBATH
cBeTa — | ypaBHEHUsT | CBOM
peakuuun peaKiui, JNEUCTBUSA
TOPEHUS. paccTaBisT
[Tonsatue 006 | b
3K30 u | kodpdurue
SHIOTEPMHYEC | HTHI
KHX PEaKIUsIX
4 3akoH co- | YUH | 3akon 3nate onipe | Onpenensa | JlaBate VYuebHoe Oco3HaBaTh Becpl,
3 XpaHECHHS M COXpaHEHUS JIeTIeHUE Tb  IIEJH, | OTIPEJCIICHH | COTPYAHUYECTBO | €TUHCTBO M | CBeYa;
Macchl  Be- MacChl XUMUYECKH | TIJITAHUPOB | o C y4YdTENIeM W | IEJOCTHOCTh | KoJyba
mecTB. Xu- BEIIECTB. X aThb MYTU | MOHATHSM, | CBEPCTHUKAMHU OKpY)Karolller | MJIOCKOJOH
MHYECKHE XHUMHUYECKHE YpaBHEHUH. | TOCTHKEH | COCTABIISITH 0 MUDa, Has 250
ypaBHEHUS ypaBHEHUSI. Ymeth usl 1eNel; | alroputM dbopMUpOBaH | MII; JIOKKA
3HaueHue pPacKpbIBaTh | BBIABUTAThH | JEHCTBUS ue TUIs
UHACKCOB U | CMBICT BEpCHUH OTBETCTBEHH COKUTaHUS
KOA(pGUIIUEHT | 3aKOHA pelieHus oro BEIIIECTB
OB. COXpaHEHHUs | IpoOIIeMbI OTHOUICHUS K
CocraBienue | Macchl ; YUEHUIO
ypaBHEHUI BELIECTB. KOHTPOJIH
XUMHYECKUX YMmeTh cocT | poBath
peaxIuii. aBJIATh OIICHUBATh
YpaBHEHUS | CBOU
peaKkiuiu, IEUCTBUA
paccTaBisT
b
Kodduime
HTBI
4 Knaccupu- | YUH | Tunsi 3HaTh Omnpenenst | CocraBnsath | YuebHOe ®opmupoBan | [udpo
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4 Kauug xu- | M XMUMHUYECKUX ONPENENICHU | Tb  LENH, | CXEMBI, COTPYIHHYECTBO | U€ Bas1ab
MUYECKUX peakuuii  Ha | e TUIIOB | IUIAHUPOB | ONPENENATh | C YYHUTEIEM U | OTBETCTBEHH | Oparop
peakuuit npuMepe peakuuii; aThb IIyTU | MOHATHS; CBEPCTHUKaMH | Oro us

CBOWCTB BOJIbl. | YMETh JTOCTHKEH | 000011aTh, otHomenust k | RELE
Peakuus KIaccuul] | us LeNel; | yCTaHaBJIHB YUEHHUIO; ON
pa3noxkeHus UpOBAThH KOHTPOJIM | aTh TrOTOBHOCTHU
— DJIEKTPOJIU3 | XUMHYECKU | pOBaTh U | aHAJIOTHH, u
BOJbl. Peakuuu | € peakiuu | OLIeHHWBATh | KJIacCU(HUIL CIIOCOOHOCTH
COEIMHEHUsI — | 1O CBOU UpOBaTh K
B3aMMOJICHCTB | BEIOpAHHOM | JIEUCTBUS CaMOpPa3BUTH
ue BOJBl  C | y IpU3HAKY 10 u
OKCUJAMHU camoo0pa3oB
METalJIoB U aHUIO
HEMETAJJIOB.
Ycnosue
B3aNMO/JIEICTB
Ui OKCHUJIOB
METAJUIOB U
HEMETaNIOB  C
BOJIOM.
[TonsTre
«TUIPOKCUIBI)
Peaxknuu
3aMelIeHus —
B3aUMOJICUCTB
ue BOJABl C
MeTaJulaMHu.
Peakiun
oOMeHa
THJIPOJIN3
BELIECTB.
4 Oxucnu- Kom6. | Tumst 3HaTh Omnpenenst | CocraBnsaTth | YdyeOHOE dopmupoBaH
5 TEJIbHO-BOC- XMMHYECKHUX OTPEIEIICHU | Th  LIENH, | CXEMBI, COTPYIHHYECTBO | H€
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CTaHOBHU- peakuuii  Ha | e TUIIOB | IUIAHUPOB | ONPEAEIATh | C YUUTENEM M | OTBETCTBEHH
TEJIbHbIE npumepe peaxiuii; aThb IIyTU | OHATHS; CBEPCTHHKaMH | OO
peaxkuuu. CBOMCTB BOJbL. | YMETh JOCTUXKEH | 000011aTh, OTHOLIEHUS K
Peaknus KIaccuul] | us LeNel; | yCTaHaBJIHB YYECHHUIO;
pa3noxkeHus UpOBAThH KOHTPOJIM | aTh TrOTOBHOCTHU
— DJIEKTPOJIU3 | XUMHYECKU | pOoBaTb M | aHAJIOTHH, u
BO/BL. Peakiuu | € peakuuu | OIICHWBATH | Kiaccuuiy CIIOCOOHOCTH
COEIMHEHUsI — | 1O CBOU UpOBaTh K
B3aMMOJICHCTB | BEIOpAHHOM | JIEUCTBUS CaMOpPa3BUTH
ue BOJBl  C | y IpU3HAKY 10 u
OKCUJAMHU camoo0pa3oB
METalJIoB U aHUIO
HEMETAJJIOB.
Ycnosue
B3aNMOJICICTB
uig  OKCHJOB
METaJUIOB U
HEMETAJJIOB ¢
BOJIOM.
[TonsTre
«TUAPOKCUIBI»
Peaxknuu
3aMEIEeHus —
B3aUMOJICUCTB
ue BOIBI C
MeTaJlJIaMU.
Peakiun
oOMeHa —
TUPOJIN3
BELIECTB.
4 Oxucnu- Ypok | OxuciurensHo | 3HaTh Omnpenenst | CocraBnsaTth | YdyeOHOE dopmupoBaH
6 TEJIbHO-BOC- | - - ONPENEIICHU | Tb  LENH, | CXEMBI, COTPYIHHYECTBO | H€
CTaHOBH- IIPaKT | BOCCTAHOBUTEI | € TUIIOB | TUIAHUPOB | ONPEACIATh | C  YYUTENEM M | OTBETCTBEHH
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TEJIbHbIE WKYM. | bHBIC PEAKLUU. | PEAKIUH; aTh IYTH | [IOHATHUS, CBEPCTHUKAMU oro
peaKkiuu. Ornpenenenue | ymeTh JOCTIKEH | 0000mIaTh, OTHOILICHUS K
cTeneHen KJIaccu(uIl | Us IeNiel; | yCTaHABJIUB YYEHHIO;
OKUCIICHUS JJIs | UPOBATh KOHTPOJIM | aTb TOTOBHOCTH
3JIEMEHTOB, XUMUYECKH | pOBaTh W | aHAJIOTHH, u
0o0pa3yloImux | € PEeaKIuH | OIICHUBATh | KiIacCH(HII CIOCOOHOCTH
BElIeCTBa o CBOU HUpOBaTh K
pa3HBIX BBHIOPAHHOM | JICHCTBUSA CcaMOpa3BUTH
KJIaCCOB. y MpU3HAKY 10 u
Peakuun camoo0pa3oB
HMOHHOTO aHUIO
oOMeHa "
OKUCITUTEITHLHO
BOCCTaHOBHTEI
bHBIC PEaKIIHH.
Okucnurens u
BOCCTAHOBHTEI
b, OKHCIICHHUE U
BOCCTAHOBJIEH
ne.
CocraBnieHue
ypaBHEHUH
OKHCIIUTEIBHO
BOCCTAHOBUTEN
BHBIX
peakuui
METOJ0M
3JIEKTPOHHOTO
OanaHca.
4 [Tonstue o | YUH | [IpexncraBnenu | 3Harhb: Omnpenenst | YcranaBnus | YueOHOe dopMHUPOBaH
7 CKOpOCTH M € O CKOPOCTHU | OHATHS Tb  LEJH, | aTh COTPYAHHYECTBO | U€
XUMHUye- XUMUYECKUX «peaxkuu IJIAHUPOB | IPUYMHHO- | C YYUTEIEM U | OTBETCTBEHH
CKHUX peak- peaKkuuid. COCIMHEHUS | aTh IYTHU | CIEACTBEHH | CBEPCTHHUKAMH; | OTO
nuid. Kara- Karanuzatops! | », JOCTHKEH | bl€ CBSI3H; dbopMynupoBaTh | OTHOIICHHS K




9

JIU3aTOPBI.

«KaTam3ar
OpBI»,
«(hepMeHTHI
».

YMeTh:
Knaccudmug
UpOBAThH
XUMHUYECKA
€ peakIuu
o YHCITy H
COCTaBy
HCXOIHBIX
BEIIECTB U
MIPOJTyKTOB
peaxIuy.
HaoOmronate
n
OIMCBLIBATH
MPU3HAKU |
YCIIOBHS
TeUYEeHUS
XUMUYECKU
X Ppeakiuu,
JIeJaTh
BBIBOJBI Ha
OCHOBaHHMU
aHaiu3a
HaAOJIFOIEHU
n 3a
AKCIIEPUMEH
TOM.
CocTraBiiaTh
Ha OCHOBE
TEKCTa

WS TICIICH;
KOHTPOJIU
poBath H
OILICHHBATh
CBOH

e cTBUS

BEISIBIISITH
B3aUMOCBSI3
u,
yCTaHaBJIUB
aTh
aHaJIOTUU

1
apryMeHTHpOBa
Th ¥ OTCTaWBaTh
CBOE MHEHHE

YUEHHUIO;
TOTOBHOCTHU
n
CIOCOOHOCTH
K
CaMOPAa3BUTH
10 u
caMmo00pasoB
AHUIO
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CXEMBI, B
TOM 4HCIIE C
MIPUMEHEHU
€M CpEICTB
HUKTI9

oo

Pacuernr 1o
XUMHYE-
CKHM YypaB-
HEHUSIM

Komo.

Pacuerni o
XUMHAYECKUM
YpaBHEHUSIM.
Pemenne
3aja4 Ha
HaXO0XKJIeHUE
KOJINYECTBa,
MaccChl AITH
o0BeMa
MPOIYKTa
peakmumu 1o
KOJINYECTRY,
macce HIIH
00beMy
HCXOJTHOTO
BEIIIECTBA.
PacueTsr c
HCIIOJIb30BaHU
eM TOHSATHUS
«I0Jsg», KOrma
HCXOTHOE
BEIIECTBO
JJaHO B BHJE
pacTBopa c
3aJITaHHOU
MacCoBOH
JoJen
pPacTBOPEHHOT
0 BEIIIECTBA

YMeTn
BBIYHCIIATH
KOJHNYECTBO
, WIK Maccy
BEIECTBA
o
KOJINYECTBY
, Macce
peareHToB
WIH
MIPOJIYKTOB
peakmuu

Onpenens
Th  1ICJIH,
TJIAaHUPOB
aTh TyTH
JIOCTHIKEH
WS TIeIIeH;
KOHTPOJIH
poBaTh M
OlICHUBATh
cBOU

e CTBUS

CocTaBiiaTh
AITOPUTM
JICUCTBHS,
CTPOUTH
MOJENbh Ha
OCHOBE
YCIIOBUU
3aJa49u

YuebHoe
COTPYOHUYECTBO
C Yy4HTeleM U
CBEpCTHUKAMU

®opmMHpoBaH
ue
OTBETCTBEHH
oro
OTHOILICHHUS K
YYEHHIO
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WIN COJEPIKUT
OIIPEICIICHHYIO
JIOJII0
IIpUMECEH.

o b~

Pacuernr 1o
XUMHYE-
CKHM YypaB-
HEHUSIM

KOMO.

Pacuerni o
XUMHAYECKUM
YpaBHEHUSIM.
Pemenne
3aja4 Ha
HaXO0XKJIeHUE
KOJINYECTBa,
MaccChl AITH
o0BeMa
MPOIYKTa
peakmumu 1o
KOJINYECTRY,
macce HIIH
00beMy
HCXOJTHOTO
BEIIIECTBA.
PacueTsr c
HCIIOJIb30BaHU
eM TOHSATHUS
«I0Jsg», KOrma
HCXOTHOE
BEIIECTBO
JJaHO B BHJE
pacTBopa c
3aJITaHHOU
MacCOBO
JoJen
pPacTBOPEHHOT
0 BEIIIECTBA

YMeTn
BBIYHCIIATH
KOJHNYECTBO
, WIK Maccy
BEIECTBA
o
KOJINYECTBY
, Macce
peareHToB
WIH
MIPOJIYKTOB
peakmuu

Onpenens
Th  1ICJIH,
TJIAaHUPOB
aTh TyTH
JIOCTHIKEH
WS TIeIIeH;
KOHTPOJIH
poBaTh M
OlICHUBATh
CcBOU

e CTBUS

CocTaBiiaTh
AITOPUTM
JICUCTBHS,
CTPOUTH
MOJENbh Ha
OCHOBE
YCIIOBUU
3aJa49u

YuebHoe
COTPYOHUYECTBO
C Yy4HTeleM U
CBEpCTHUKAMU

®opmMHpoBaH
ue
OTBETCTBEHH
oro
OTHOILICHHUS K
YYEHHIO




L9

W COHACPIKHUT

OTIPE/IEIICHHYIO
JIOJII0
IIpUMECEH.
5 | 1 | Ilpaktnue- | Ypok 3uarb npaB | Onpenens | CoctaBisath | YueOHOE ®opmuposan | Ludpo
0 |0 | ckas pabota | - uia Tb  IEJH, | ATOPUTM COTPYAHHYECTBO | H€ Bas1a0
Ned4. Vcno- | mpakr oOpallleHus | TUIaHUPOB | JAEUCTBUA, C Y4YHTEIEM W | IO3HABATEIb oparop
BHUS U TIPHU- | UKYM c aTh TYTH | CTPOUTH CBEPCTHUKAMH; | HBIX ust
3HAaKU IpPO- 1abopaToOpH | JOCTHXKEH | MOJIETh Ha | paboTaTth untepecoB u | RELE
TEKaHUs XU- BIM us 1enel; | OCHOBE WHAUBUAYaAJIbHO | MOTHBOB; ON
MHYECKHUX 000py/I0BaH | KOHTPOJIH | YCIOBUI U B Iapax 0CO3HAaBATh [Mudposoit
peaxuuit nem poBaTh W | 33/1a4H, 3HaYEeHHE JaTYUK
OIICHUBATh | IPUMEHSITh TEOPETUYECK | TeMIIepaTypbl
CBOM CHMBOJIMKO- WX 3HAHUW N0 | MJIATUHOBBIM;
nectBus | rpaduuecku XUMUW  JUIS | AaTYUK
€ cpeacTBa MIPAKTUYECKO | TeMIIepaTypbl
HaTrJIsTHOCT i TE€pPMOMapHbI
U NEeITEIbHOCT | U
U YeJIOBeKa
5 |1 | Kontpons- | Ypok 3HaTh Onpenensa | [JdaBatb YueGHoe dopmMupoBaH
1 |1 | Has paboTa | KOHTP ONPENENCHU | Th  II€JIH, | ONPEACIICHU | COTPYAHUYECTBO | K€
Ne4 o teme | o € OCHOBHBIX | IUIAHUPOB | € C Yy4yHTelIeM U | OTBETCTBEHH
« TEPMHHOB aTh IyTU | IOHATHSIM; | CBEPCTHUKAMH | OTO
N3menenus, TEMBI. JNOCTUXKEH | YCTaHaBIIUB OTHOUICHUS K
MIPOUCXOIS Ymerb us Leneu; | atb YUEHHUIO;
e C MPOU3BOJIUT | KOHTPOJIH | IPUUUHHO- TOTOBHOCTHU
BEIIECTBAM b poBaTh | | CIEICTBEHH u
u pacueThl.Ha | OIICHMBATh | bI€ CBS3H, CIIOCOOHOCTH
Th OIIPE/IC]T | CBOH 0000111aTh K
eHue JNEUCTBUS | TIOHATHS, caMOpa3BUTH
NEKTPOOTP MOJEIUPOB 10 "
ULATEIbHOC aTh camoo0pa3oB
TH, AHUIO




89

KOBAJICHTHO
U TONSPHOU
CBSI3H.
YmeTs onpe
JIENSATh THI
KOBAJICHTHO
W CBSI3U B
COCTMHCHUS
X)
3aIMCHIBATh
CXeMy
o0pa3oBaHu
s CBSI3U

Tema 5. PacTtBopenue. PactBopsl. CBolicTBa pacTBOPOB 3JIeKTPOJUTOB — 174.

52

PacTtBopHI.
PactBOpe-
HUE KakK (hu-
3UKO-XUMH-
YECKUU
poLecc

Kowmo0.

PacTBOpeHue
KaKk (U3HKO -
XUMHUYECKUN
porecc.
[Tonsatue 0
rujparax u
KpUCTAJUIOTU
parax.
PactBOopumMocT
b. Kpuseie
pPacTBOPUMOCT
U KaKk MOJIEb
3aBUCUMOCTHU
pPacTBOPUMOCT
u TBEPBIX
BEILIECTB

oT
TEMIIepaTyphbl.
Hacrimenneie,

3HaTH
MTOHATHS
pacTBop.
YMmeThb
pasznuyaTh
HACBIIIEHH
I3 u
HEHACHIIIEH
HBIE
pacTBOPBI

Onpenenst
Thb  1IEJIH,
MJIAaHUPOB
aTh IyTH
JOCTHIKEH
Hs LCNeH;
KOHTPOJIH
poBatb H
OLIEHUBATh
CcBOU

IEUCTBUA

JlaBath
OTIpe/ICIICHN
s
MTOHSATHSIM,
COCTaBIIATH
CXEMBI,
0000111aTh,
YCTaHaBIIUB
aThb
aHaJIOTHH,
KJ1accuduIr
HUpPOBaTh

YuebHoe
COTPYTHHUYECTBO
C y4HTelleM H
CBEPCTHHKAMH

dopmMHpoBaH
ne
IM03HaBaTEeNb
HBIX
WHTEPECOB U
MOTHBOB;
0CO3HaBaTh
3HA4YCHHE
TEOPETUYECK
X 3HAHUHU 110
XUMHAM IS
MPaKTUYECKO
H
JIeSITEIILHOCT
M 4YeJ0BeKa

udpo
Bas1ad
oparop
ust
RELE
ON
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HCHACBhIIICHHBI

e u
MePECHIIIEHHBI

e

pPacTBOPBHI.

3HaueHue

pacTBOPOB Jis

TIPUPOIBI "

CEJIbCKOTO

XO35HCTBaA.

53 Onexktponu- | YUH | Ilonsitue 00 | 3HaTh: Ompenens | CocraBisaTs | YueOHOE ®opmupoBan | [udpo
THYECKast M ANIEKTPOJIUTAY | OTIPENCNICHH | Th  IIEJIH, | AITOPUTM COTPYAHHYECTBO | HE Basu1a0
JIAcconna- €CKO € TOHATHH | IJIAHUPOB | IEUCTBUS, C VUHTEJIEM W | NO3HABATEND oparop
s JUCCOITMAITNN. | «IJICKTPOJIK | aThb TIYTH | CTPOUTH CBEPCTHUKAMH; | HBIX us
BEILIECTB B DIEKTPOIUTHL | T», JOCTWXKEH | MOJeNlb Ha | paboTarth untepecoB u | RELE
BO/JTHBIX u «HEDJIEKTPO | WS 1eJIeH; | OCHOBE WHIUBHUIyaJIbHO | MOTHBOB; ON
pacTBopax. HEIJEKTPOJIUT | JINTY, KOHTPOJIM | YCIIOBHI U B Iapax 0CO3HAaBATh JaTunk

bl. MexaHu3M | «QNEeKTPOJI | pOBAaTh U | 3aJa4H, 3HA4YEHHE ANEKTPOIIPOB
JUCCOLMAIMK | THYECKast OLICHUBATDH | IPUMEHSTH TEOPETUYECK | OJHOCTHU
JJIEKTPOJIUTOB | IUCCOLIMA- | CBOM CHUMBOJIUKO- MX 3HAHMUH 10
C PA3MYHBIM | LU, neiictBus | rpaduuecku XUMUU Ui
XapaKTepoM «CUJIbHBIN € cpexacrea MIPaKTUYECKO
CBSI3U. 3IEKTPOJIAT HaIJISIIHOCT 51
Creneun », «CIIaOBIN u NEATEILHOCT
JNEKTPOJIUTHAY | DJIEKTPOJIUT U YeJloBeKa
ecKoi », ITOHHU-
JUCCOIMAlMU. | MaTh
CusnbHble U | CYIIHOCTh
crnabbie npoiecca
3JEKTPOJIUTHL. | DJIEK-

TPOJIUTUYEC

KOM

JUCCoIMall

HHu.




0.

YMeTh:

Ornpenensrtb
MOHSATHUSA
«AIEKTPOIHN
TUYECKas
JUCCOITHAIT
us»,
«OIEKTPOITH
TBI»,
«HEIIEKTPO
JIUTHI.
Jlenatpb
TTIOMETKH,
BBITIUCKU |
IUTUPOBATH
TEKCT.

54 OcHoBHble | YUH | ocHOBHBIE 3HaTh Omnpenenst | YcranaBnus | YueOHOe ®opmupoBan | [ludpo
nojoxenus | M MOJIOKEHUS MOHATHUSA: Th  IIEJIH, | aTh COTPYAHHMYECTBO | H€ BasIab
TO/I. TEOpUHU 3HaTh IJIAHUPOB | AaHAJIOTHUH, C YyYyuTeIeM U | OTBETCTBEHH opatop

JNEKTPOJIUTAY | OCHOBHBIE aTh MYTH | KJIacCUUI] | CBEPCTHUKAMHU oro us
€CKOH MOJIOXKEHHUS | JOCTHIXKEH | HPOBaTh, otHomenus k| RELE
JUCCOLMAlUU. | TEOPUU us LeNed; | yCTaHaBJIUB YYEHHIO; ON
HNonHublie 3JIEKTPOJIUT | KOHTPOJIM | aThb roropHoctd | Jlatumk
yYpaBHEHUS NYECKOMU poBaTh U | IPUYUHHO- u AJIEKTPOIIPOB
peakuuii. JUCCOoLMall | OLEHUBATH | CIEACTBEHH CIIOCOOHOCTH | OJHOCTH
Peaknuun uu CBOHU bI€  CBS3H; K
oOMeHa, JIEUCTBUSL | CTPOUTH caMOpa3BUTH
uayume 10 JIOTUYECKOE 10 u
KOHIIA. paccyxJieH camoo0pazoB
Knaccuduxkari ue, aHUIO
Usl UIOHOB U UX YMO3aKIII04
CBOMCTBA. €Hue 51

JIeNaTh

BBIBOBI




T,

55

Peakiu
UOHHOI'O
oOMeHa.

Komo.

HNonnsie
ypaBHEHUS
peaKuui.
Peaxinu
oOMeHa,
Uyme 10
KOHIIA.
Knaccuduxarr
W1 HOHOB U HUX
CBOMCTBA.

YMeTh:
COCTaBIISITh
ypaBHEHUS
SIEKTPOJIUT
MYeCKOH
JHECCOITHAIL
UM KHCJIOT,
OCHOBaHMUI
u COJIei.
Wnmooctpup
OBaTh
npuMepamMu
OCHOBHEIE
MOJIOXKEHUS
TEOPUH
AIEKTPOJIUT
HYEeCKOH
JFCCOITHAI]
nu;
T€HETHYECK
Y10
B3aHMOCBSI3
b MEXK Y
BEIleCTBaM
u (mpocroe
BEILIECTBO
— OKCHA—
TUJIPOKCHUL
—  COJb).
Paznuuats
KOMIIOHCHT
Bl
JIoKazaTelb
CTBa

Ornpenens
Th  IICIIH,
MJIAaHUPOB
aTh IyTH
JIOCTHIKEH
WS TeIICH;
KOHTPOJIU
poBath H
OILICHUBATh
CcBOU

e CTBUS

[Ipeo6pazos
bIBAaTh
3HaKU u
CHMBOJIBI,
MOJEIA U
CXEMBI IS
peleHus
y4eOHBIX |
TIO3HABaTe
BHBIX 33144

Yuebuoe

COTPYAHHYECTBO
C Yy4HuTEIEM H
CBEPCTHUKAMU;

paboTtath

HHIUBHUAYAJILHO

U B Ilapax

®opmMupoBaH
ue
OTBETCTBCHH
oro
OTHOUICHUS K
YUCHHUIO,
TOTOBHOCTHU

u
CIIOCOOHOCTH
K
CaMOpa3BUTH
10 "
caMmo00pasoB
AHUIO




¢l

(Tesucsl,
apryMEHTHI
U Gopmbl
JOKa3aTelb
CTBA).
Ornpenensrob
TOHSITHS
«AOHHBIC
peaKIum.
CocTaBiiTh
MOJICKYJIISIP
HEIE,
MOJIHBIE |
COKpaIEéHH
bIc WOHHBIE
ypaBHEHUS
peakuuii ¢
y4acTHEM
AIEKTPOJIUT
OB.
HaoOmronars
u
OTIMCBIBATh
peakmuu
MEXITY
AICKTPOJIUT
amu Cc
MTOMOIIIBIO
PYCCKOTO
sI3bIKA u
SI3BIKA
XUMHH.

56

Peaknuu
HOHHOTO

Ypok

HNonnrie
YpaBHEHUS

Ymern:
COCTAaBJIATH

Onpenens
Th  LIEJH,

[IpeoGpazos
BIBATh

YuyebHoe
COTPY/IHUYECTBO

dopmupoBaH
ue

Ludpo

Bas1ad




€L

oOMeHa.

MpaKT
UKYM

peaKuui.
Peaknuu
oOMeHa,
179107112 (S ()
KOHIIA.
Krnaccuduxkarr
Usl HOHOB U HX
CBOMCTBA.

ypaBHEHUS
IIEKTPOIIUT
HYEeCKOH
JIACCOIHAIL
UM KHCJIOT,
OCHOBaHMUI1
u COJICi.
Hnmooctpup
OBaTh
npuMepamMu
OCHOBHEIE
MOJIOXKEHUS
TEOPUH
AIEKTPOJIUT
HYSCKOM
JIACCOIHAIL
WU,
TeHETUYECK
VIO
B3aMMOCBSI3
b MEXITY
BEIECTBAM
u (mpocroe
BEIIECTBO
— OKCHI—
THIPOKCHU]T
—  COJb).
Paznuuats
KOMIIOHEHT
bl
JIoKazaTelb
CTBa
(Tesucsl,
apryMEHTBI

MJIaHUPOB
aTh IyTH
JIOCTHKEH
WS TeIICH;
KOHTPOJIU
poBatb u
OILICHHBATh
CBOH

e CTBUS

3HAKU u
CUMBOJIHI,

MOJCTH U
CXEMBI IS
pelIeHus

y4eOHBIX |
MO3HABATeN
BHBIX 337124

C yduTelIeM U
CBEPCTHHKAMU;
paboTtath
HHIUBHUAYAJILHO
U B TIapax

OTBCTCTBCHH
oro
OTHOLICHUA K
YUCHHUIO,
T'OTOBHOCTH

n
CIOCOOHOCTH
K
CaMOPAa3BUTH
10 u
caMo00pa3oB
AHUIO

oparop

ust

RELE

ON
Jaruuk
AJIEKTPOTIPOB
OJIHOCTH




|22

U Gopmbl
JOKa3aTelb
CTBA).
Ornpenensrtpb
MOHATHUS
«HOHHBIC
peaKIum.
CocTaBiiaTh
MOJICKYJIISIP
HBIC,
MOJIHBIE |
COKpaIEéHH
bI¢ HOHHBIC
ypaBHEHUS
peakuuii ¢
y4acTUEM
AIIEKTPOJIUT
OB.
HaoOmronars
u
OTIMCBIBATh
peakmuu
MEXITY
AJIEKTPOJIUT
amu c
MTOMOIIIBIO
PYCCKOTO
SI3bIKA u
sI3bIKA
XUMUHU.

57

Kucnoter B
ceere TO/JI,
HX KJIAacCH-
bukanus,

YHUH

Kucnoter, wux
KIaccu(uKaIm
s
Jucconmanust

3HaThb
XAMHUYECKH
€ CBOICTBa
KHUCJIOT.

Omnpenens
Thb  IIEJH,
IUTAaHUPOB
aTb NyTH

CocTaBiaTh
aJITOPUTM
JIENCTBUS,
CTPOUTH

VYuebHoe
COTPYIHUYECTBO
C YyYuTeIIeM |
CBEPCTHUKAMH,

dopmupoBaH
ue
[IO3HABATEIIb
HBIX
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CBOICTBa

KHCJIOT M HX
CBOMCTBA B
CBETE€ TEOpHUU
3IEKTPOJIUTUY
ecKoit
JIACCOLIMAIIHH,
MonexynsapHbl
€ U UOHHBIC
ypaBHEHUS
peaKuui.
BzanmoneiicTs
HE KHUCIIOT C
MeETaJlJIaMH.
DIEKTPOXUMH
YEeCKUM pan
HaIpsHKEHUN
METAaIOB.
B3anmoneiicts
He KHCIOT C
OKCHAAMH
METAaIIOB.
Bsaumoneiicts
He€ KHUCIOT C
OCHOBaHHSIMU
— peaxuus
HEWUTpanu3anu
H.
B3aumoneiicTs
He KHUCIOT C
COJISIMU.
Hcnonn3oBanu
e TaOJIHIIBI
pacTBOPUMOCT
n TSt

YMeTh
COCTaBIISITh
ypaBHEHUS
peakuumii,
XapaxkTepu3
yIOILIKE
XUMUYECKU
€ CBOMCTBa
KHCJIOT

JIOCTHKEH
WS TICIICH;
KOHTPOJIU
poBatb u
OILICHHBATh
CBOH

e cTBUS

MOJIETIb  Ha
OCHOBE
YCJIOBUI
3a7a4u

pabortatb
HHIUBHUYAJIIbHO

U B IpyIIe

UHTEPECOB H
MOTHBOB.
[IpoGnema
0e301acHOTO
HCII0JIb30BaH
Usl BEIICCTB B
ITOBCEHEBHO
H KU3HHA




9.

XapaKTEepUCTH
KA

XUMUYECKUX
CBOICTB
KHCJIOT.
58 OcHoBanust | YUH | OcHoBanus, ux | 3Hath Omnpenenst | CocraBisaTh | YuebHOE dopmupoBaH
B ceete | M KIaccuuKany | Kiaccuuka | Tb  I[ETH, | AITOPUTM COTPYJHUYECTBO | UE
TO/, X s 1002004) U | TUIAHUPOB | JEHCTBUS, C VYUWTEJEM W | NO3HABATEND
knaccudu- Jucconmanus | XMMHUYECKH | aTb IYTH | CTPOUTH CBEPCTHUKAMH; | HBIX
Kanms, OCHOBaHHH U € CBOMCTBA | JIOCTIDKEH | MOZEIbL Ha WHTEPECOB U
CBOMCTBA HX CBOMCTBA B | OCHOBAHUM. | M IEJCH; | OCHOBE MOTHBOB,;
CBETE TEOpUHU | YMETh KOHTPOJIM | YCIOBUH dbopmupoBan
AJIEKTPOJUTHY | COCTABJIATH | pOBaThb W | 3aJlayu ue
€CKO YpaBHEHHUSI | OLICHUBATH OTBETCTBEHH
JUCCOLIMAIMN. | PEAKIUH, CBOM oro
B3aumoneicTB | xapaktepus | I€HCTBUSA OTHOIIIEHUS K
W€ OCHOBaHWHU | yrOLIHE YUYCHUIO
c COJIAMM. | XUMHYECKH
Hcnonp30Banu | € CBOMCTBa
€ TaOJIHIIBI OCHOBaHUH
pacTBOPUMOCT
u JUTSt
XapaKTEPUCTH
KU
XUMHUYECKUX
CBOMCTB
OCHOBaHHI.
B3aumoneiicTs
He IIeJIoOUerd C
OKCHUJIaMHU
HEMETAJIOB.
59 Oxcuppl. YUH | O6o06uienue 3HaTh Omnpenenst | CoctaBnsaTh | YdyeOHOE dopmupoBaH
M cBelleHMd 00 | kmaccuduka | Tb  1IETH, | AITOPUTM COTPYIHHUYECTBO | UE
OKCHJAX, HUX | LU0 U | IJIAHUPOB | IEHCTBHUS, C YUYWTEIEM M | MO3HABaTellb




LL

KJIacCU(UKAIM | XUMHYECKH | aTb IYTH | CTPOUTH CBEPCTHUKAMU; | HBIX
Y U CBOMCTBAaX. | € CBOMCTBA | IOCTUXEH | MOJENIb Ha | paboTaTh UHTEPECOB H
OKCHJIOB. us LeNed; | OCHOBE WHJIUBUIYAJIbHO | MOTHBOB;
YmMmers KOHTPOJIH | YCIIOBUH U B IpyImie ¢dbopmupoBan
COCTaBJISITh | pOBaThb U | 3a/1a4 ue
ypaBHEHUsI | OLIEHUBATH OTBETCTBEHH
peakuuid, CBOM oro
XapaKkTepu3 | ACHUCTBUA OTHOIIICHUS K
VIOITUX YYEHUIO
XUMUYECKU
€ CBOIICTBa
OKCHJIOB
60 Conu B cBe- | Kom0. | Conn, ux | 3HaTh Omnpenenst | laBaTth VYyeOHoe dopmupoBaH
te TOJl, nx JIIACCONMAINAS | TTIOHSITHE: Tb  IETH, | ONIPENEIIEHN | COTPYIHUYECTBO | M€
Kkjaccudu- U CBOWCTBa B | COJIb. MJIAHUPOB | o C y4dTeNIeM W | TTO3HaBaTEelb
Karus, CBETC TeOopuu | YMETh aTh TMYTH | IOHATHUSIM, | CBEPCTHUKAMU HBIX
CBOWCTBA. ANEKTPOJIUTUY | KITACCU(UI] | TOCTHXKEH | IePEeBOIUTH UHTEPECOB H
ecKoi HpOBaTh, us 1ener; | uapopManu MOTHBOB;
JUCCOLMAIlMU. | HAa3bIBaTh KOHTPOJIM | O U3 OJIHOM dbopmupoBan
B3anmoneiicTB | conu mo ux | poBath # | GOPMBI ue
ue coned c | dopMmynam, | OLEHUBATH | MPEACTaBIE OTBETCTBEHH
MeETaJIaMH, COCTaBJISITh | CBOU HUSA B oro
0COOCHHOCTH | GOPMYIIBI JEUCTBUSL | IPYIYIO, OTHOLLIEHHUS K
3TUX PEAKUHUU. | colen yCTaHaBJIUB YYEHHIO
Bsaumoneiicts aThb
ue cojed ¢ aHaJIOTUH,
COJISIMHU. KJ1accu(uil
Hcnonp3oBanu HUpOBaTh
e TaOJIUIIBI
pPacTBOPUMOCT
u JUTSt
XapaKTEPUCTH
KU

XUMHUYCCKUX




8.

CBOMCTB

coJiei.
61 | 1| l'enernue- | YUH | 'enernueckue | 3Hath Omnpenenst | YcranaBnus | YueOHoe dopmupoBaH
- O|ckas cBsa3p | M psAIBl MeTajula | OTNPENEeHH | Th  IeJH, | aTh COTPYAHHYECTBO | H€
62 | - | Mexnay U HeMeTauia. | e IJIAHUPOB | IPUYMHHO- | C YYWUTEJEM | | ITO3HABATElb
1| xiaccamu ['eneTnyeckasi | reHeTMYECK | aThb IIYTH | CJIEJICTBEHH | CBEPCTHUKAMHM; | HBIX
1 | Heopraunu- CBSI3b 01 CBSI3M. JTOCTHKEH | bI€ CBSI3U; paboTtath UHTEPECOB H
YECKUX Be- MEXTY YMetb us Le7ied; | BBIABIATH | HHAUBUIYAJIbHO | MOTHBOB;
IECTB. KJIaccaMu COCTaBJISITh | KOHTPOJIM | B3aUMOCBSI3 | U B TPyIIIE dbopmupoBaH
HEOPraHWYeCK | YpaBHEHHUS | poBaTh W | H; ue
WX BEIIECTB. XUMUYECKH | OIEHUBATH | COCTABIIATH OTBETCTBEHH
X Ppeakiui, | CBOu alrOPUTM oro
XapakTepu3 | JCUCTBUA | JEUCTBHS, OTHOLIEHUs K
VIOIITHE CTPOHTH YYECHHIO
XUMUYECKU MOJENNh Ha
€ CBOIICTBa OCHOBE
" YCIOBUI
FEeHETHYECK 3a1aun
VIO  CBS3b
OCHOBHBIX
KJIaCCOB
HEOpraHuye
CKUX
COeIMHEHU
i
63 | 1| [Ipaktuue- | Ypok | XuMHUECKHE YmeTn Omnpenenst | CocraBnsaTth | YueOHOe ®opmupoBan | [ludpo
1| ckas pabora | - CBOICTBa oOpamiarbcs | Tb  1LIE€TH, | AITOPUTM COTPYTHHYECTBO | U€ Basnabd
Nos. MPAaKT | OCHOBHBIX c IUTAHUPOB | JCHCTBUS, C YyyHTelIeM U | I03HaBaTeidb | OpaTrop
Honnsie UKYM | KJIacCOB XUMHYECKO | aTb IYTH | CTPOUTH CBEPCTHHUKAMH; | HBIX ust
peaKIuu. HEOpraHWYecK | M TMOCyIoi | TOCTHXKEH | MOJenb Ha | paboTarh unrepecoB u | RELE
Ycnosus UX  BEUIECTB. | U usl Lened; | OCHOBE WHJUBHUIyaJIbHO | MOTHBOB. ON
MPOTEKAHUS [IpaBuina 71a00paToOpH | KOHTPOJIH | YCIOBUI U B TpyIIe [TpoGnema Hatunk
XUMHYECKU TEXHUKH BIM poBaTh W | 337a4u 0€30MMacHOTO | ANEKTPOTIIPOB
X peakuuii 0e3omacHOCTH | 00Opy/IOBaH | OIIEHUBATh WCIOJIb30BaH | OJTHOCTH




6.

MEXIY npu paboTe B | HEM. YMETh | CBOH Hsl BELIECTB
pacTBopaMu KaOuHeTe XapakTepu3 | ACUCTBUS
OJICKTPOJIAT XUMHUH OBaThb
OB JIO KOHIIA XHUMHYECKU
€ CBONCTBa
OCHOBHBIX
KJIacCOB
HEOpraHuye
CKUX
BCIIECTB U
COCTAaBJIATH
YpPaBHECHUSA
XUMHUYCCKU
X peakuuit
64 | 1| [Ipaktuue- | Ypok | XuMuyeckue Ymets Omnpenenst | CocraBisath | YuebHOe ®opmupoBan | Ludpo
2 | ckas pabora | - CBOIiCcTBa oOpamiatecs | Th  1IETH, | AJITOPUTM COTPYAHHYECTBO | HE Basi1ad
Nob6. «CBOMi- | MPAKT | OCHOBHBIX c IJIAHUPOB | IEUCTBUS, C YyYuTEJIEeM U | IO3HABATEIb opatop
CTBa KH- | MKYM | KJIaCCOB XUMHYECKO | aTb IYTH | CTPOUTh CBEPCTHHUKAMH; | HBIX ust
CJIOT, OCHO- HEOPraHWYeCK | M TOCYAOW | TOCTHUXKEH | MOJAENTb Ha | paboTaTh untepecoB u | RELE
BAaHUN, OK- WX  BEIEeCTB. | U usl 1enen; | OCHOBe WHAUBUAYaJIbHO | MOTHBOB. ON
CHJIOB U CO- [IpaBuna 71a00paToOpH | KOHTPOJIH | YCIOBUI U B TpyIIe [IpoGnema
nei TEXHUKH BIM poBaTh U | 337a4u 0e30MmacHOTO
0e3omacHOCTH | 00Opy/IOBaH | OLIEHUBATh MCIOJIb30BaH
npu pabote B | uEM. YMETh | CBOH Usl BELIECTB
KaOuHeTe XapakTepu3 | AeUCTBUS
XUMHH OBaTh
XUMHYECKU
€ CBONCTBa
OCHOBHBIX
KJIaCCOB
HEOpraHuye
CKUX

BEIIECTB U
COCTaBIIATH
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YpaBHEHUS

XUMUYECKU
X peaKuit
65 | 1| [IpakTuue- | ypok | XuMHYECKUE Ymeth Omnpenenst | CocraBisaTh | YuebHOE dopmupoBaH
3| ckas pabota | mpakT | cBOMCTBa oOpamiarbcs | Tb  LIETH, | AITOPUTM COTPYIHHYECTBO | HU€
Ne7. «Pemre- | UNKyM | OCHOBHBIX c IUIAHUPOB | JEUCTBHS, C yyuTeleM U | IO3HABATEIb
HUE DJKCIle- KJIaCCOB XMMHYECKO | aTb IYTH | CTPOUTh CBEPCTHUKAMH; | HBIX
pUMEHTAJIb- HEOpraHW4YecK | M TOCYyIOH | IOCTHXKEH | MoJenb Ha | paboTaTh UHTEPECOB H
HBIX 3a]1a9». WX  BEIIECTB. | U us 1enel; | OCHOBE WHAMBUAYaJIbHO | MOTHBOB.
[IpaBuna 71a00paTOpH | KOHTPOJIMU | YCIOBUI U B TpyIe [IpoGnema
TEXHUKH BIM poBaThb M | 337a4u 0e30MmacHOTO
0e30macHOCTH | 000py/JIOBaH | OIEHUBATH HCII0JIb30BaH
npu paboTe B | u€M. YMETh | CBOH sl BELIECTB
KaOuHeTe XapakTepu3 | AeUCTBUS
XUMHUN oBaTh
XUMUYECKU
€ CBONCTBa
OCHOBHBIX
KJIacCOB
HeopraHuue
CKHUX
BEIIECTB U
COCTaBJIATh
YPaBHEHMUSI
XUMUYECKU
X peaKuuit
66 | 1| Konrposb- | Ypok YmeTn [InanupoB | Camocrosite ®opmupoBan | [ludpo
4 | Hasg paboTa | KOHTP OPUMEHATh | aTh IYTH | JbHO ue Basab
Ne5.mo teme | ons. 3HaHUA, JOCTHXKEH | aJeKBAaTHO OTBETCTBEHH | Oparop
«PacTtBOpeH YMEHUS U | Us Lenel; | OLleHUBAaTh oro us
ue. HaBBIKH, KOHTPOJIM | IPaBHJIBHOC otHomenus k | RELE
PacTBOpBI. HOJIy4eHHBl | poBaTh U | Th YUYCHHUIO; ON
CaoiicTBa e B | OLICHUBATh | BBHITOJIHEHH rotoBHoctu | Jlatuuk
pacTBOpOB XOJI€ U3y4e | CBOHU A1 JEUCTBUS " IEKTPONIPOB
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ANIEKTPOJIUT HUS JTaHHOM | ICUCTBUS | M  BHOCHUTH CIIOCOOHOCTH | OJHOCTHU
OBY». TEMBI HEOOXO MM K
bIe CaMOPAa3BUTH
KOPPEKTHB 10 u
bI B caMmo000pasoB
HCIIOJIHEHHU aHMIO
e
67 | 1| Oxckypcusi | Ypok | DKCKypcHH: B | 3HaTh u | Onpenenst | Camocrosite | YueOHOe dopmMupoBaH
5B - MYy3eHu MMOHUMAaTh: | Th  I€JH, | JIHHO COTPYTHUYECTBO | HE
CaHWTAPHO - | 9KCKY | MUHEPAJIOTHYE | OCHOBHBIC IUTAHUPOB | JICKBATHO | C YYHTEJIEM U | TO3HABATEINb
SMUJIEMHUON | PCUA. | CKHE, UCTOPUYECK | aThb IIyTH | OINICHWBATh | CBEPCTHUKAMH; | HBIX
OTHYECKYIO KpaeBeuecKue | ue JOCTIIKEH | MpaBWJIBHOC | paboTaTh WHTEPECOB H
CTaHIIMIO T. , COOBITHS, us nenei; | o WHMBUIYAILHO | MOTHBOB;
Ypxyma. XYJO0KECTBEHH | CBS3aHHBIC | KOHTPOJIM | BHITIOJHEHH | M B Iapax dbopmMupoBaH
bIE; c poBaTh W | sl JICHCTBUSA ue
nabopaTopun | pa3BUTHEM | OIICHUBATh | © BHOCHTH OTBETCTBEHH
y4eOHBIX XUMUH H | cBOU HEOOXO UM oro
3aBC/ICHUM, 00IIIeCTBa; NEUCTBUS | BIE OTHOIIICHUSA K
arpOXUMHUYECK | TOCTHKEHHU KOPPEKTHUB YYCHHIO;
ne s B 00JIacTu Bl B TOTOBHOCTH
nabopaTopuu, | XUMUH H HCIIOJIHEHHU u
9KOJIOTUYECKH | KYJbTYPHBI e CIIOCOOHOCTH
€, CAaHWTApPHO | € TPaIUIUU K
AMUAEMHUONIOTH | (B CaMOPa3BUTH
YECKHE; YaCTHOCTH, 0 n
anTeKu; Ha | Hay4yHBIE caMo00pasoB
MIPOU3BOJICTBE | TPAIUIIUN) aHHIO
HHBIE OOBEKTHI | CBOEH
(XuMHYeCcKHre CTpaHBbI;
3aBOJIbI, 001meMupoB
BOJIOOYMCTHBIC | BIC
COOPY)XEHHsSI U | JOCTHUKECHH
npyrue s B o0jacTu
MECTHBIC XUMHUU;
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XUMHNYCCKHEC

IIPOU3BO/ICTBA)

OCHOBBI
3JI0POBOTO
obpaza
JKU3HU;
paBUIIa
MOBEJCHUS
B
Ype3BbIYAH
BIX
CUTYaITUsX,
CBSI3aHHBIX
c
BO3JIENCTBU
eM
Pa3TUIHBIX
BEIIECTB;
COIMAIbHY
10
3HAYMMOCTh
u
coJIepKaHu
e
npodeccui,
CBSI3aHHBIX
C XUMHEH;
OCHOBHBIE
npaBa U
0053aHHOCT
u
rpakJIaHUH
a (B TOoM
qucie
y4amnierocs)
, CBSI3aHHBIC




€8

c
JINYHOCTHBI
M)
npodeccro
HaJIbBHBIM H
KU3HCHHBIM

caMooIipeac
JICHUEM.
68 | 1| Urorossrii
7 | YpOK.
Onucanune mMarepMaJbHO-TEXHHU4YECKOM 0a3bl HmeHTpa«Touka
pocTa», UCHOJb3yeMOro /Ui peajau3anuud o0pa3oBaTebHbIX
NporpamMm B paMKax NnpenojaBaHus XUMHUM

Hugposas (komnviomepnasn) navopamopusa (I[/I), nporpaMMHO-anmnapaTHbIdA KOMILJIEKC,
JaTYUKOBAsl CUCTEMAa — KOMILUIEKT y4eOHOro OOOpYIOBaHMS, BKJIIOYAIOUIMNA M3MEPUTETbHBIN
070K, UHTEPGENC KOTOPOTo MO3BOJSIET 00ECIEUNUBATh CBSI3b C NMEPCOHAIBHBIM KOMIBIOTEPOM, U
HA0Op JATYMKOB, PETUCTPUPYIOMINX 3HAUCHUS PA3TUYHBIX (PU3NUECKUX BEIUYMH.

Jlamuux memnepamypol naamuHoeblit — IPOCTON U HAAEKHBIA NATYUK, MPEIHAZHAYCH IS
U3MEPEHUS TEMIIEpaTypbl B BOAHBIX PAacTBOpaX M B Ta30BbIX cpedax. Mmeer paznuyHbii
nuarna3zoH usMepeHuit ot —40 go +180 °C. TexHuueckne XapakTepUCTUKH AAaTYMKA YKA3aHbI B
WHCTPYKIIMUA TIO 3KCIUTyaTaluu. /lamuyuk memnepamypsl mepmMonapHvlil NPEIHAZHAYCH IS
u3Mmepenus temmeparyp 10 900 oC. Hcmomb3yeTcss MpH BBITIOIHEHUHM PaOOT, CBSI3aHHBIX C
U3MEPEHUEM TEMITIEpATyp IUIAMEHU, IUIABJICHUS U PA3JI0KEHHUS BEILIECTB.

damuyuxk onmuueckou naomuocmu (Konopumemp) — TIPEIHA3HAYEH UIA HU3MEPEHUSA
ONTUYECKOW TIUIOTHOCTH OKpAII€HHBIX pacTBOpPOB. lcmonb3yercss 0Opu  U3YYEHUU TEM
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«PactBOpB, «CKOPOCTh XUMHUYECKUX PEAKIUIN», ONMPEACICHUN KOHIECHTPAMN OKPAIIEHHBIX
VOHOB.

Jlamuux pH nipeiHa3HavyeH JJIsl U3MEpPEHUs BOAOPOIHOro nokasarens (pH) BomHBIX pacTBOpPOB
B Pa3JIMYHBIX UCCIIEOBAHUSIX OOBEKTOB OKPYKAIOIIECH CPEIbI.

Jlamuux INeKMPONPOBOOHOCHIU npeaHa3HaYeH TUTSI MU3MEpEHUSI yAeIbHOU
AIIEKTPONPOBOAHOCTH KHUIKOCTEH, B TOM YHCJIE M BOAHBIX PAacTBOPOB BemiecTB. [IpumMensieTcs
OpU  HW3YYCHUU TEOPHHM  DJICKTPOIMTHYCCKON  JUCCOIMAIIMM, XapaKTEPHUCTHUK  BOJHBIX
pacTBOpoB.lamuuk X10puo-uoH08 WCIONb3yeTCs Il KOJIMYECTBEHHOTO OIpPEACIICHHS
collepKaHWs MOHOB XJOpa B BOAHBIX pacTBOpax, IOYBE, MPOAYKTax muTaHus. K marduky
MOJIKJII0YAETCsl HOHOCENEKTUBHBIN AekTpon (MCD) (pabouunii 31eKTpo), MOTEHIIUAT KOTOPOTro
3aBHCUT OT KOHIICHTPAIIMHU OINPEAEIIeMOro HOHa, B JAHHOM CIydae OT KOHIICHTPAIlMd aHUOHOB
Cl. Tlorenmuan HMCD omnpenensior OTHOCHUTCIBHO OJIIEKTPOIA CpaBHEHUsS, KaK IIPaBHIIO,
XJIOPCEPEOPSIHOTO.

Jlamyuk Humpam-uoHo6 TPEIHA3HAYCH ISl KOJMYECTBEHHOTO OIPENETICHUs HUTPATOB B
pPa3IMUHBIX 00BEKTaX OKPYXKAIOWIEH Cpeibl: BOJAE, OBOIIAX, (PPYKTaX, KOJOACHBIX U3ICIUAX U

T. .

MukpockonyugpoeournpeaiazHadeHISIN3y4eHUA (POPMBIKPUCTAIIIOBUHAOIIOICHUSI3aP O CTOMKPHCTAIIIO

B.

Annapam 013 npogedenus xumuueckux peaxuuil (AIIXP) npegHazHayeH IJIs MOTYUYCHHUS U
JEMOHCTpAIlMi CBOMCTB TOKCHUYHBIX MapoB M ra3oB . DTH BEIIECTBA MOJIy4arOTCs B Koj0e-
peakTope, U Mpu HarpeBaHuu (Wiu 0e3 HarpeBaHus) ra3000pa3HbIe BEIIECTBA MPOXOAT Yepes
NOTJIOTUTENbHBIE EMKOCTH (HAcajgkh) C pacTBOPAMH PEAreHTOB, BCTYMAalOT C HUMH B
peakiio. M30bITOK Ta3za MOTJONMIACTCS >KUAKUMHU WU TBEPIABIMH pearecHTaMM, a TaK JKe
aKTUBUPOBAHHBIM yIa€M. AmMapar 4daiie BCEero HCMHOAb3YIOT ISl TOJYy4YeHHS U
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JEMOHCTpauU CBOMCTB XJI0pa, CEpOBOAOPOA.
IlpuoboponademoncmpayuuzagucumoCmucKoOpOCMUXuMuU4ecKUXpeaKyuiiompasnuunvixga
KMOopoeVCIIONb3YIOTIPUU3YUCHUUTEMbI

«CKOpOCTh XUMHUUYECKOW PEAKIIMM» U TEIJIOBOTO 3(pdekra xuMruueckux peakuuid. [Tpudbop maér
BO3MO)XHOCTh 3KCHEPUMEHTAJIBHO MCCIIEIOBATh BIMSHUE HA CKOPOCTh XUMHUYECKUX PEaKIHil
CIEeNYIOMNX (PAKTOPOB: MNPHUPOABI PEATHUPYIOIIMX BEIIECTB, KOHUEHTPALUUU PEarupyromnmx
BEILECTB, IUIOMIAAW TpaHUlbl pas3nena (a3 B TETEPOTCHHBIX CHUCTEMax (IMOBEPXHOCTU
CONPUKOCHOBEHUS MEXKIY pEarupyrolMMu BelIECTBAaMHU), TEMIEparypbl, Karajiu3aropa,
WHTHOUTOpA.

Iunemka-o0o3amop — npucnocoOJeHNE, HUCIOJIb3yeMOE B Ja00OpaTopuu JJii OTMEPHUBAHUS
ONpPENeIEHHOTO 00bEéMa KUIAKOCTH. [IWMETKH BBIMYCKAIOTCS MEPEMEHHOTO M IOCTOSHHOTO
00béMa. B KOMIUIEKTBI 000pYynOBaHUS Il MEAUIIMHCKUX KJIACCOB BXOAST YIOOHBIC MHUIETKU-
7103aTOphl OJTHOKAHAJIbHBIC, TTO3BOJISIONINE HACTPOUTH HEOOXOAMMBIA 00BEM OTOMpaeMoi
XKUJIKOCTU B TPEX PA3IMYHBIX JUAMa30HAX.

bans xombunuposannan npeqHazHadeHa I HarpeBa CTEKISHHBIX U (aphOpOBBIX COCY/IOB,
Korga TpeOyeTcsi co37aTh BOKPYT HArpeBaeMoro Cocyjla paBHOMEPHOE TeMIIepaTypHOe IoJe,
n30eKaTh MCIOJIb30BAaHUS OTKPBITOTO IJIAMEHH M PACKaJEHHOM JJICKTPUYECKON CIupau.
Kopnyc koMOuHMpOBaHHOM OaHM ceaH u3 amroMUHUs. JKUIKOCTHAS YaCTh KOMOMHUPOBAHHOM
OaHU 3aKpBIBACTCS KOJbIIAMH PA3INYHOIO JUAMETpa.

Ilpubop ona nonyyenusa 2a306 VCTONB3YETCS ISl TIONYUYCHHUS] HEOONBIIUX KOJIWYECTB Ta30B:
BOIOPOJIa, KUCJIOPOJa (U3 MEePOKCHIa BOIOPO/A), YITIEKUCIIOrO rasa.



IIpuioxenue 2.

KoHTpOJIbHO — H3MepuTeIbHbIE MAaTePHAJIbI.
KonrposbHas padora Ne 1 mo teme: «ATOMBI XMMHYECKHX 3JIEMEHTOBY.

Ha BbInosiHeHne KOHTPOJIbHOM paboThl oTBOAUTCS 45 MunyT. PaboTa coctout u3 2 yacteit u Bkitoyaer 10 3a1aHuid.

Yacte | Brimrowaer 9 3amanuii ¢ kparkuMm otBetoM. K 3amanusam | — 6 gaercs 4 BapuaHTa OTBETAa, U3 KOTOPBIX TOJIBKO OJMH
NpaBWIbHBIN. 3a KaXKIbIH NPaBUIbHBIA OTBET AaeTcs 1 6amt. MakcumainbHbIi 6aii - 6.

3ananusg 7 - 9 MOBBIIMIEHHOTO YPOBHS, HA KOTOpPbIE HAJ0 JaTh KPaTKUW OTBET B BUJE YHUCIA WIM MOCIEAOBATENbHOCTH IUGp. 3a
KaXKIIbIi MPaBUJIBHBIN OTBET ThI MONY4YHUIIb 2 0aymuia. MakcumalbHbIN 6at — 6.

Yactp 2 comepxur 1 Hamboree cloXHOE, 0OBEMHOE 3a/laHKHe, KOTOpoe TpeOyeT MOJHOr0 OTBeTa. 3a MPaBUIIbHOE BBHIMOJIHEHUE
3aJlaHus Thl MOKEIIb OJIY4YUTh 3 Oasia.

bamibl, momydyeHHble 3a BBINOJIHEHHbIE 3adaHusi, cymmupyrorcs. Ilocrapaiics HaOpaTh HanOojbllee KOJIMYECTBO OAalIOB.
dvlakcumanbHblil IepBUYHbIA Oasut — 15 6amos.

Cucrema OICHHWBAHUA Da60TLI .

0 — 6 OaJuIoB — «2» 7 — 10 6amwtoB — «3» 11 — 13 OayutoB — «4» 14 — 15 6aioB — «5»

BAPUAHT-1

Yacrp 1

OTtBeToMm K 3amanusm 1- 6 sBisiercst oana mudpa. 3amumu orBeT B BJIAHK OTBETOB cripaBa o HOMepa COOTBETCTBYIOIMIETO 3aJaHus,
HA4YMHAas C MEePBOU KIETOUYKH.

1. DnemeHT TpeTbero nepuoaa raaBHou noarpynmst 1 rpynmner IICX - 3To:




1) amoMuHun 3) Maruumit
2) Gepuiunii 4) 6op

2. O603HaYeHNE U30TOIA, B Ipe KOTOPOTO COAEPKUTCA 8 TPOTOHOB U 10 HEUTPOHOB:

1) 5o 3) 50
2) 50 4) 50

3. ATOM XMMHYECKOTO 9JICMCHTA, SJICKTPOHHAA 000104Ka KOTOPOTO COICPIKUT 17 JJICKTPOHOB!

1) kucnopon 3) xmop
2) cepa 4) ¢Top
4. JIBa 3JIEKTPOHHBIX CIIOS (SHEPTeTUUECKUX YPOBHS) UMEET aTOM:
3 1) a3oTa 3) xanus
2) Marsus 4) renust

5. ITapa XuMHUYECKUX 3JIEMEHTOB, UMEIOIINX HA BHEUIHEM 3JIEKTPOHHOM YPOBHE IO 5 3JIEKTPOHOB:

DPucC 3)SiuCa
2)CusSi ANwuP

6. BepHbl u ciemyromniye BEICKa3bIBaHUS ?
A. B nieprojie METaIUIMYECKUE CBOMCTBA aTOMOB 3JIEMEHTOB C YBEJIMYEHHUEM MTOPSAIKOBOIO HOMEPA YCHUIIUBAKOTCA.
b. B nepuone metaminyeckue CBOWCTBA aTOMOB 3JIEMEHTOB € YBEIUYEHUEM MOPSIKOBOTO HOMEpA 0CJIadeBaloT.

1) BepHO TONIBKO A 3) BepHO ToNBKO b
2) BepHBI 00a CYXICHUS 4) 06a cyXJIeHHs] HE BEPHBI



B 3amanuu 7 k kaxa0My 3JEMEHTY IEPBOI0 CTONOIA MOAOEPUTE COOTBETCTBYIOIIUM 3JIEMEHT BTOPOTO CTOJIOIA U 3aMUIIIUTE B TAOJIUILY
HA YePHOBMKE BbIOpaHHBIC IU(PHI 10]] COOTBETCTBYIOMMUMU OykBamu. [loyuuBinytocs_1ocjae10BaTeIbHOCTh HM(PP nepeHecuTe B
BJIAHK OTBETOB 6e3 np0o06eJioB, 3anTBLIX H APYIrUX JONOJHUTEJILHLIX CMMBOJOB. Ilndpbl B 0TBeTE MOI'YT NOBTOPATHCSH

7. YcTaHOBUTE COOTBETCTBHUE MCKOY IIaCTI/II_Iel‘/’I H pacrIp€aCJICHUEM 3JICKTPOHOB 10 SHCPIrCTUUCCKUM YPOBHAM!

Yacruua: Pacnpenesienue 3JIeKTPOHOB:
A) Ca 1) 2e, 8e, 8e, 2¢
B) AP 2) 2e, 8e, 2e
B) N* 3) 2e, Se
N 4) 2e, 8e, 3¢
5) 2e, 8e,18¢e,4¢
6) 2e, 8¢
A b B I

(00]
(00)

OTBeTOM K 3a/1aHHIO 8 SBIISETCA MOCIIEN0BATEILHOCTh TPEX 1P, KOTOPhIE COOTBETCTBYIOT HOMEpPaM MPABUIbHBIX OTBETOB. 3aMUIINTE
st G psl B nopsiake Bo3pactanus B BJIAHK OTBETOB cnpasa oT HoMepa COOTBETCTBYIOIIETO 3aJJaHusI, HAUMHAS C TIEpPBOU
KJIETOYKH, 0€3 MpoOeIIoB, 3aMAThIX U APYTUX JOTOTHUTEIHHBIX CUMBOJIOB.

8. CoeMHEHUAMH C HOHHOU CBSI3BIO SIBISIOTCS:

1) NHs 3) BaCl; 5) ZnS
2) CO, 4) Al |3 6) O

OtBeToM K 3aaanuto 9 sensgetcs uncio. 3anumuTte 3To yncio B BJIAHK OTBETOB 6e3 ykazanusi e IMHHI] U3MEPEHUS ¢ TOUHOCTHIO /10
1eJIbIX




9. OTHOcHTENBHAS MOJIEKYIIsIpHas Macca xiopuzaa 6apust BaCl, paBna

Yactp 2
| 3anuiiMTe HOMep 3aJaHus ¥ IMOJIHOE PEIICHHE |
10. Jlaiite xapakTepuctuky siementa ¢ Z = 11 (Ilpunoxkenue 1, mynktsr | (1-5), 1l (1-3, 6, 7), V(1,2)). 3anumiure cxemy CTPOCHHUS €ro
rnona Na’.
BAPUAHT-2

Yacte 1

OTtBeroMm Kk 3amanusm 1- 6 sBisiercst oana udpa. 3anumu oreeT B BJIAHK OTBETOB cripaBa or HoMepa COOTBETCTBYIOIIETO 3aaHus,
(o]

Ha4dynHasig C HepBOﬁ KJIICTOYKH.

1. DnemenT BTOpOro nepuosa raaHoi noarpynmsl [ rpynmnet IICX - 310:

1) nutuit 3) xanpuui
2) 6op 4) maraui
2. O603HaYeHNE U30TOIA, B IPE KOTOPOTO COAEPKUTCS 26 MPOTOHOB U 30 HEUTPOHOB:

1) XFe 3) SFe
2) oNi 4) Al
3. ATOM XUMHYECKOTO JIEMEHTA, SAPO KOTOPOTO COAEPKUT 14 MPOTOHOB - ATO:
1) azoT 3) kanumii
2) KpeMHUl

4) IMHK



4. Tpu >71€KTPOHHBIX CJOS (IHEPrETUYECKUX YPOBHS) UMEET aTOM:

1) 6opa 3) propa
2) KanbIus 4) cepbl

5. Tlapa xuMHUUYECKUX DJIEMEHTOB, UMEIOIINX HAa BHEIITHEM SJICKTPOHHOM YPOBHE 10 3 3JIEKTPOHA:

1) Mg u Al 3A)Nu$S
2)OuS 4)Bu Al

6. BepHbl 1 ceayrone BoICKa3bIBaHUs ?
A. B rnaBHol noArpynie HeMETANIMYECKUE CBOMCTBA aTOMOB AJIEMEHTOB € YBEJIMUEHUEM MOPSJKOBOTO HOMEpPA YCUIMBAIOTCS.
b. B riaBHoii noarpynmne HemeTain4eckrue CBOMCTBAa aTOMOB 3JIEMEHTOB C YBEJIMUYEHUEM MOPSIIKOBOTO HOMEpa 0cla0eBaloT.

1) BepHO TOJIBKO A 3) BepHO TOJILKO b
2) BepHBI 00a CyKJIESHUS 4) o0a cyX/IeHUsI HEe BEpHBI

06

B 3aganuu 7 K KaXxa0My 3JIEMEHTY IIEPBOT0 CTOJIOIA MOAOCPHUTE COOTBETCTBYIONIUN AJIEMEHT BTOPOT'O CTOJIOIA U 3aMUIIIUTE B TAOJIUILY
HA YepPHOBMKE BbIOpaHHBIC MU(PHI I10]] COOTBETCTBYIOMMMHU OyKBaMu. [1oryuuBIIytocs_mocjaea10BaTeibHOCTh M(P MMepeHecuTe B
BJIAHK OTBETOB 6e3 npo06eJioB, 3a0THLIX H JPYIrUX JONOJHUTEJILHBIX CHMBOJI0OB. Illndpbl B 0TBeTE MOI'YT NOBTOPATHCH

7. YCTaHOBUTE COOTBETCTBUE MEXKAY YACTULIEH U pacTpe/IeIEHUEM 3JIEKTPOHOB 10 SHEPTETUYECKUM YPOBHSM:

Yacruua: PacnpenesieHue 3J1eKTPOHOB:
A) Mg 1) 2e, 8e, 7e

b) K 2) 2e, e, 2¢

B) Na* 3) 2e, 7e

I Cl- 4) 2e, 8e, 8¢

5) 2e, 8e




6) 2e, 8e, 8e,le

A b B I

OTBeTOM K 3a/1aHHIO 8 SBJISETCA MOCIEN0BATEIBLHOCTh TPEX 1P, KOTOPhIE COOTBETCTBYIOT HOMEpPAaM MPABUIbHBIX OTBETOB. 3aMUILINATE
st G psl B nopsiake Bo3pactanus B BJIAHK OTBETOB cnpaBa oT HoMepa COOTBETCTBYIOIIETO 3aJJaHus1, HAUMHAs C TIepBOU
KJIETOYKH, 0€3 MpoOesioB, 3aMAThIX U APYTUX JOMOIHUTEIBHBIX CUMBOJIOB.

8. COCI[I/IHCHI/IHMI/I C KOBAJICHTHOM HOJI?IpHOfI CBA3BIO ABJISAIOTCA:

1) NH3 3) BaCl, 5) O
2) CO, 4) H,S 6) ZnS

OTtBeToM K 3aanuto 9 sBusgercs uncio. 3anumute 3To unciio B BJIAHK OTBETOB 6e3 ykazanus e1uHHI] U3MEPECHHS ¢ TOUHOCTHIO /10

ge.mﬂx

9. OTHOCHTENIbHAS MOJICKYJIsIpHas Macca okcuaa amromunns Al,Oz paBHa

Yacrp 2

| 3anuumnTe HOMEp 3aJaHusl U IIOJIHOE PELICHHE |

10. JTaiite xapakTepuctuky 31ementa ¢ Z = 16 (Ilpunoxenue 1, mynkrsr | (1-5), 1l (1-3, 6, 7), V(1,2)). 3anumure cxemy CTPOCHHS €rO
nona S,




Koumponvnaa paboma Ne 2
IlIpocmuie senyecmea.
Ha BbInonHEHNE KOHTPOJIBHOM paboThl 0TBOAUTCA 45 MUHYT. PaGota cocTtout u3 2 yacteil u BritoyaeT 10 3aganuil.
Yacte | Brimowaer 9 3amanuit ¢ kparkuMm otBeToM. K 3amanusam 1 — 6 gaercs 4 BapuaHTa OTBETA, U3 KOTOPBIX TOJBKO OIWH
MpaBUWIBHBINA. 3a KaX bl MpaBUIIBHBIN OTBET AaeTcs 1 6amt. MakcumanbHbIi O6ai - 6.
3ananug 7 - 9 MOBBIILIEHHOTO YPOBHs, HA KOTOpPbIE HAJO0 JaTh KPaTKUW OTBET B BUJE YUCIA WIM MOCIEAOBATENbHOCTH LUGp. 3a
KaXKIbli MPaBUJIBHBIN OTBET ThI MONY4YHUIIb 2 Oaymia. MakcumanbHbli 6amt — 6.
Yactp 2 conmepxur 1 Hambosee cliokHOe, 00bEMHOE 3aJlaHue, KOTOpoe TpeOyeT MOJHOI0 OTBETa. 3a MPaBUIILHOE BBITIOJIHEHHE
3aJlaHus Thl MOKELIb OJIY4YUTh 3 Oasia.
bannbl, momy4deHHbIE 3a BBINOJHEHHbIE 3adaHus, cymmupytorcs. [locrtapaiicss HaOpath HauOosblliee KOJUYECTBO OalIoB.
MakcumanbHbIN EpBUYHBINA 0at — 15 6aiios.
CucremMa olleHUBaHUs PabOTHI.
0 — 6 GamioB — «2» 7 —10 6amnoB — «3» 11 — 13 6annoB — «4» 14 — 15 6annoB — «5»

“]DBAPI/IAHT—l
N Yacts 1

OTBeTOM K 33/1aHusAM 1- 6 siBisiercs ogHa nudpa. 3anumu otBet B BJIAHK OTBETOB cripaBa oT HOMepa COOTBETCTBYIOIIETO 3a/1aHUS,
HAa4MHas C MEPBOM KIETOUYKHU.

1. Bosibllie METAINIMYECKUX CBOMCTB MPOSIBIISIET:

1) marumii 3) amoMUHUI
2) HaTpui 4) xxene3o

2. AnnoTtporHas MoAn(pUKAIHS KUCIOPOIa:

1) rpadur 3) 030H
2) 6enbrit hochop 4) anma3z

3. AToMy 3J1eMeHTa, 00pa3yIoleMy IIPOCTOE BEIIECTBO - METaJLI, COOTBETCTBYET JICKTPOHHAS CXEMa:




1) +182)2)8)s 3) +39)2)1

2) +153)2)8)s 4) +8D)2)s

4. 3anuck 30, 03HaYaeT:
1) 2 Mmonekybl KUCIOpOAa 3) 5 aroMOB KucIOpoAa
2) 3 MoneKyJIbl KUCIOpoaa 4) 6 aTOMOB KHCIIOpOJa

5. Xumudeckas CBsI3b SIBISIETCS KOBAJICHTHOM HGHOHSIpHOﬁ B BCIICCTBC.

1) xene3o 3) Bona
2) xJ0p 4) comsiHast KUCIIOTa

6. BepHbl 1 ceayrome BoICKa3bIBaHUs ?
Q A. IIpu HOpMaNbHBIX YCIOBUAX PTYTh KHUIKAS.
b. Ilpy HOpMaIBHBIX YCIOBUAX PTYTh TBEPAAS.

1) BepHO TOJIBKO A 3) BepHO TOJILKO b
2) BepHBI 00a CYKICHHUS 4) o0a cyX/JIeHUSI HE BEPHBI

OtBeTOM K 3aaHusM 7- 9 sBisercs uncio. 3amumure 310 yrciio B BJIIAHK OTBETOB 6e3 ykazanus e1TuHUI] U3MEPEHUS ¢ TOYHOCTBIO
110 1eCATBIX.

7. Macca 3 monb cepoBonopona HoS paBna r.
8. KonuuecTBo BemiecTsa yriekucaoro raza CO, B KoTopoM conepkutesi 361023 monekys, paBHO MOJIb.

9. O6beM, KOTOPBIN 3aHUMaET 2 MOJIb Ta3000pa3HoTro BemecTa ¢ hopmynnoi SO; (H.y.) paBeH 7.




Yacte 2

| 3anuirTe HOMep 3a1aHMsl U MOJHOE PEIICHHE

10. Paccuuraiite o0bem it 160 1 kucnopoaa O,

BAPUAHT-2
Yacts 1

OtBeTOM K 3a1aHusM 1- 6 sBisiercs oaHa nudpa. 3anumu otBeT B BJIAHK OTBETOB cripaBa oT HoOMepa COOTBETCTBYIOIIETO 3a/1aHMUS,
Ha4yMHas C MEePBOM KIETOUYKH.

1. Boiblile HEMETaINYECKUX CBOMCTB IMPOABIIACT:

1) yrnepon 3) drop
2) a3oT 4) xuciopona

O
IS

2. AnnotponHas MoaudUKalus yriepojaa:

1) o30H 3) kpacHsliii pocdop
2) cepa KpUCTaJLIM4eCcKas 4) anmas

3. ATomy 31emMeHTa, 00pa3yroliemMy MpoCcTOe BEIIECTBO - HEMETAILI, COOTBETCTBYET AJICKTPOHHAS CXeMa!

1) +119)2)8)1 3) +120)2)s)2
2) +83)2)s 4) +42)2)2
4. 3anucek SN, o3HavaeT:
1) 2 Mmonexynbl a3ota 3) 7 atomoB a3oTa

2) 5 MoJIeKyJT a30Ta 4) 10 atomoB a3zoTta




5. XuMmudeckas CBSI3b SIBJISIETCS METAJUIMYSCKON B BCHICCTBC:

1) kuciopon 3) cynbhuna xenesa
2) amoOMUHUN 4) okcu Kanus
6. BepHbl 5iu cienyronye BbICKa3bIBaHUS ?
A. IIpy HOpMaBbHBIX YCIOBUAX 030H KUIKHUM.
b. IIpu HOpMaNbHBIX YCIOBUIX O30H TBEPABIM.

1) BepHO TONTBKO A 3) BepHO ToJIBKO b
2) BepHBI 00a CyXIeHUS 4) 06a cyxaeHHUs HE BEPHBI

OtBerom K 3amanusm 7- 9 sBisiercst uncino. 3anumure 310 uyncio B BJIAHK OTBETOB 06e3 ykazanust eIuHUI] U3MEPEHUS ¢ TOUHOCTHIO
A0 AeCATHIX.

O

o1

7. Macca 2 mmoutb yraekucioro raza CO2 paBHa MT:;

8. KonnuecTBO BellecTBa BOJIbI, B KOTOpoM coaepxkutcs 1241023 monekys, paBHO MOJIb.
9. 3 monb kuciopoaa Oz (H.y.) 3aHUMAIOT 00bEM J.

Yacrp 2

‘ 3anummTe HOMCD 3adaHNA U ITIOJTHOC PCIICHHC

10. Ckomnpko monekyn coaepxkar 140 r azora No?




Konumponvnas paooma Ne 3 no meme

«CoeouHeHus Xumuueckux 3,1eMeHmo8)

I
Ha BrInosHeHe KOHTPOILHOU paboThl OTBOAUTCS 45 MuHyT. PaboTa coctouT u3 2 yactei u Bkiatodaet 10 3amanuii.
Yacte 1 Bkitouaetr 9 3amanuii ¢ kparkum otBetoM. K 3aganusim 1 — 6 gaerca 4 BapuaHTa OTBETa, W3 KOTOPBIX TOJIBKO OJUH

NpaBWIbHBIN. 3a KaXKIbIH MPaBUIIbHBINA OTBET AaeTcs 1 6amn. MakcumainbHbIi 6aii - 6.
3ananusg 7 - 9 MOBBIINIEHHOTO YPOBHS, HA KOTOpPbIE HAJ0 JaTh KPaTKUW OTBET B BUJE YHUCIA WIM MOCIEAOBATENbHOCTH IUGp. 3a

KaXKIIbIii MPaBUJIBHBIN OTBET ThI MONYYHUIIb 2 0aymuia. MakcuMmanbHbIi 6amt — 6.
Yacte 2 conmepxut 1 Hambonee cl0kHOE, 0OBEMHOE 3a/laHue, KOTOpOoe TPeOyeT MOJHOI0 OTBETA. 3a NPAaBUIBLHOE BBINIOJHEHHE

3aJlaHus Thl MOKEIIb OJY4YUTh 3 Oalia.
bambl, momydyeHHble 3a BBINOJIHEHHbIE 3a1aHusi, cymmmupyrorcs. Ilocrapaiics HaOpaTh HamOojbllee KOJIMYECTBO OAaLIOB.

i\D/IaKCI/IMaJILHBIﬁ nepBUYHBIN Oamt — 15 6aos.

(o]
CucreMa orieHMBaHus paOOTHI.
0 — 6 OaJuIoB — «2» 7 — 10 6ayutoB — «3»
11 — 13 6ayutoB — «4» 14 — 15 6autoB — «b»
BAPUAHT -1
Yacrp 1

OTtBeToMm K 3amanusm 1- 6 sBisiercst oana mudpa. 3amumu orBeT B BJIAHK OTBETOB cripaBa ot HoMepa COOTBETCTBYIOIIETO 3a/1aHMSI,
HAYMHAas C MEePBOU KIETOUYKH.

1. Cmecrio BCIICCTB B OTIIMYMC OT YMCTOI'O BCIICCTBA ABJIACTCA:




1) amromMuHu 3) MarHumit.

2) BOJIONIPOBOIHAS BOJIA 4) yrIIeKUCIbIN Ta3

2. Pan popmyn, B KOTOPOM BCE BELIECTBA — OKCHUJIbIL:
1) SO3, MgO, CuO 3) ZnO, ZnCl,, H,0.
2) KOH, K;0, MgO 4) HySO4, Al;O3, HCI

3. A30T nposBIsSET HAUOOJBIIYIO CTENIEHb OKUCJICHUSI B COCIUHEHUU C (hOPMYJION:

1) NO; 3) NHs
2) NO 4) N2Os
4. Dopmyia cyabdara xenesa (111):
9
1) FeS 3) Fe2 (SO4)3
2) FeSO, 4) FGz(SOg)g

5. B 80r Boasl pactBopuiun 20T conn. MaccoBasi 10151 COJIM B MMOJIYYEHHOM pacTBOPE paBHa:

1) 40% 2) 25% 3) 50% 4) 20%
6. BepHbI 11 ciieayromIme BhICKa3bIBaHUS ?

A. B cocTaB ocHOBaHU BXOIUT MOH METAJIJIA.
B. B cocTaB ocHOBaHWN BXOJIUT KUCJIOTHBIA OCTATOK.

1) BepHO TONBKO A 3) BepHO ToNIBKO b
2) BepHBbI 00a CYKJICHUS 4) 06a cyxIeHHs HE BEPHBI



B 3aganuu 7 K Kaxa0My 3JEMEHTY MIEPBOTr0 CTOJNOIA MOAOEPUTE COOTBETCTBYIOUIUN SJIEMEHT BTOPOIO CTOJIOIA U 3aMUIIUTE B TAOJIUILY
HA YePHOBMKE BbIOpaHHBIC IIU(PHI 110]] COOTBETCTBYIOMMUMEU OykBamu. [loryuuBinytocs_1ocjae10BaTeIbHOCTh HM(PP nepeHecuTe B
BJIAHK OTBETOB 6e3 npo06eJioB, 3anTBLIX H APYIrUX JONOJHUTEJILHLIX CMMBOJOB. Ilndpbl B 0TBeTE MOI'YT NOBTOPATHCSH

7. YCTaHOBHTE COOTBETCTBUE MCIKAY HAa3BAHHUCM BCUICCTBA U q)OpMYHOﬁ COCAUHCHMUA:

Ha3Baumue Bemecrsa: DopMya COCAMHEHNS:
A) Okcuj aTrOMHHUS 1) Al(OH);3
b) Cepnast kuciora 2) Al (SO4)3
B) I'mapoxcu amroMuHUs 3) AlO
I') Cynbdat anroMuHMs 4) Al,O3
5) H2SO4
< 6) H.SO3
A b B r

OTBeTOM K 3a/1aHUIO 8 SBIISETCA MOCIIEN0BATEILHOCTD TPEX 1P, KOTOPHIE COOTBETCTBYIOT HOMEpPAM MPABUIBHBIX OTBETOB. 3aMUIINTE
st G psl B nopsiake Bo3pactanus B BJIAHK OTBETOB cnpaBa oT HoMepa COOTBETCTBYIOIIETO 3aJjaHusl, HAUMHAS C TIEpPBOA
KJIETOUKH, 0€3 MpOoOeIIOB, 3aMIThIX U IPYTUX TOMOJTHUTEIFHBIX CHMBOJIOB.

8. K xucioram oTHOCATCH:

1) H,CO3 4) Hg(NO3),
2) Fe(OH), 5) HCI
3) H,SiOs 6) SO,




OTtBeToM K 3amanuto 9 sipnsercs uncio. 3anumute 3To uncio B BJIAHK OTBETOB 6e3 ykazanus e1uHHI] U3MEPEHHS ¢ TOUHOCTHIO /10

IeCAThIX.
9. MaccoBas 70J1 KUCTIOpOJa B CEPHOM KHUCIIOTE paBHA (%)
Yacts 2

3anumunTe HOMCDP 3aldHUA U ITOJITHOC PCIIICHUC

10. Paccumraiite o0bem kuciopopaa, momxydeHHoro usz 20071 Bo3myxa, €Clid HM3BECTHO, YTO OOBEMHAs JOJIS KHUCJIOpOAa B BO3JIYyXE
cocrasisieT 21%?

BAPUAHT -2

(o]
({o]
Yacte 1

OTtBeroMm K 3amanusm 1- 6 sBisiercst oana mudpa. 3anumu oreeT B BJIAHK OTBETOB cripaBa o HoMepa COOTBETCTBYIOIIETO 3a/1aHMUS,
HAa4MHas C MEPBOM KIETOUYKHU.

1. Yucroe BEIIECTBO B OTVIMYHE OT CMECH - DTO:

1) mopckas Boaa 3) kuciopon
2) BO3ayX 4) MOJIOKO

2. Pan dopmyn, B KOTOpOM BCe BEMIECTBA — OCHOBAHUSA:

1) CUOH, CuCl,, NaOH. 3) Ca(OH)z, Mg(OH)2, MgOHCI.
2) K;0, HCI, Ca(OH), 4) KOH, Ba(OH),, Cu(OH),




3.Yraepo nposiBiIsS€T HAMMEHBIIYIO CTETICHb OKUCIICHHS B COSIUHEHUN C (POPMYJIION:
1) CaCO3 2) CHa4 3) CO, 4) CO
4.Dopmyna ximopuaa meau (11):
1) CuCl 2) Cu(NOs3), 3) CuCl, 4) CuSO4
5. B 180r Boas! pactBopmin 20r xjmopuaa HaTpusi. MaccoBast 107151 COJIM B TIOJIyYEHHOM PacTBOPE paBHa:

1) 15% 2) 20% 3) 30% 4) 10%

8. BepHbl 111 crieqyronie BhICKa3bIBaHUS ?
o

0

A. B cocrtaB KHCJIOT BXOJAUT MOH BOJIOPO/A.
B. B cocTaB KUCIOT BXOAUT KUCIOTHBIN OCTATOK.

1) BepHO TOJIBKO A 3) BepHO TOJIBKO b
2) BepHBI 00a CYXJICHHS 4) o0a cy>X/IeHUSI HE BEPHBI

B 3amannn 7 k KaKI0My 3JIEMEHTY MEPBOT0 CTOJIOIA MOAOEPUTE COOTBETCTBYIONIUN AJIEMEHT BTOPOTO CTONOIA U 3aMUIIINTE B TAOJMILY
HA YePHOBHMKE BHIOpaHHBIC U(PHI O] COOTBETCTBYIOMUMHU OyKBaMHu. [[omydnBIIyIOCS_IOCA€10BATENbHOCTD IIUGP TepeHecuTe B
BJIAHK OTBETOB 0e3 npo0eJ/ioB, 3aniTbIX ¥ IPYTUX J0NOJHUTENbHBIX CHMBOJI0B. Ilndphl B 0TBETE MOIYT NOBTOPATHCSH

7. YCTaHOBHUTE COOTBETCTBHUE MEXK/Iy Ha3BaHUEM BelIeCTBA U (POPMYJION COCTMHEHHUS:

Ha3Banue Bemiecrea: (I)opMy.)Ia CoOcANHCHMNA .




A) Oxcun Maraus 1) MnCl,

B) ConsiHas KMCIOTA 2) Mg(OH);
B) M'mapokcua maruus 3) HF
I') Xmopun maraus 4) HCI
5) MgCl,
6) MgO
A b B I

OTBeTOM K 3a/1aHHIO 8 SBIISETCA MOCIIEN0BATEILHOCTh TPEX 1P, KOTOPhIE COOTBETCTBYIOT HOMEpPaM MPABUIBHBIX OTBETOB. 3aMUIINTE
st G psl B nopsiake Bo3pacrtanus B BJIAHK OTBETOB cnpaBa oT HoMepa COOTBETCTBYIOIIETO 3aJ]aHus, HAUMHAS C TIEPBOM
KJIETOYKH, 0€3 MpoOeIIoB, 3aMAThIX U APYTUX JOMOIHUTEIHHBIX CUMBOJIOB.

%. K cossim oTHOCSTCS:

1) H,CO;3 4) SO,

2) KNO3 5) Na,S
3) Ba(OH), 6) CaCO;

OTtBeTOM K 3aanuto 9 sBisgercs uucio. 3anumute 3To ynciio B BJIAHK OTBETOB 6e3 ykazanus e1uHHI] U3MEPECHHS ¢ TOYHOCTHIO 10
IeCAThIX.

9. MaccoBast 10J1s1 KHCJI0pO/a B OKCHJIC aJIIOMUHUS paBHA (%)

Yacte 2

3anummuTe HOMCD 3alaHus U I1I0JIHOC PCIHICHUC




10. PaccuuTaiite 00BEM BO3ayXa, HEOOXOAUMOro sl monydeHus 391 a3oTa, €clid M3BECTHO, YTO OOBEMHAs N0 a30Ta B BO3JyXE
coctaBisieT 78%7?

Konumponvnas paooma Ne 4 no meme
«3MeHeHMs, MPONCXOAAIINE ¢ BelIECTBAMM.

Ha BrInosHeHre KOHTPOJIBbHOU paboThl 0TBOAUTCA 45 MuHyT. PaboTa coctout u3 2 yacteit u BttoyaeT 10 3agaHui.
Yacte 1 Bkirouaetr 8 3amanHuid ¢ kpatkum oTBeToM. K 3amanusim 1 — 6 gaerca 4 BapuaHTa OTBETa, W3 KOTOPBIX TOJIBKO OJUH

NpaBWIbHBIN. 32 KaKIbIM IPABUIIbHBINA OTBET Aaetcs 1 6ayn. MakcuManbHbIi 0asm - 6.
3ananus 7 - 8 MOBBIIMIEHHOTO YPOBHS, HA KOTOPHIE HAJO0 AaTh KPaTKWW OTBET B BUJE YUCIA WIM MOCIEAOBATEIbHOCTH 1udp. 3a

KaXXJIbIH TTPaBUJIbHBINA OTBET ThI OJIYYHIIb 2 Oaia. MakcuManbHbIN Oamt — 4.
Yacte 2 comepxut 1 Hambosee clokHOE, 00BEMHOE 3ajJaHue, KOTOpoe TPeOyeT MOJHOTO OTBETa. 3a MPAaBUIBLHOE BHITIOJTHEHUE

2Aa1aHns Thl MOJKCIIb ITOJIYYHUTD 3 Gamna.
o o
N BaJIJILI, IMIOJTYUYCHHBIC 3a BBIIIOJIHCHHBIC 3addHUA, CYMMHPYIOTCA. HOCTapaI/ICSI Ha6paTI> HauOOIbIIIee KOJWYECTBO OAallioB.

MakcuMainbHBIN TTepBUYHBIN 0ait — 13 6aios.

Cucrema OICHHWBAHUA Da60TLI .

0 — 6 OaJuIoB — «2» 7 — 9 0aIoB — «3»
10 — 11 O6asutoB — «4» 12 — 13 6asutoB — «b»

BAPUAHT -1
Yacrp 1

OTtBeToMm K 3amanusm 1- 6 sBisiercst oana mudpa. 3amumu orBeT B BJIAHK OTBETOB cripaBa ot HOMepa COOTBETCTBYIOIIETO 3a/IaHMS,
HAYMHAas C MEPBOU KIETOUYKH.




1. ®usnyeckoe SBJICHHUE - ATO:

1) p>kaBiieHue xkene3a 3) ckucaHue MOJIOKa
2) ropeHue JpeBeCUHbI 4) nnaBiaeHUe CBUHIA

2. Cymma Bex K03(pHUIIMEHTOB B ypaBHEHUHU PEAKIIMH, CXeMa KOTOPOi Al + Cl; —» AICls, paBHa:
1) 4 2)5 3)8 4)7

3. Cxema, sBISIONIASACS YPABHECHHUEM XUMUUECKOW pEeaKInu:

1) H, + Cl, — HCI 3) Zn +HCI — ZnCl,+H,
2) 2Ca + O, —» 2Ca0 4) H+ 02 »> H0

é. BemectBo «X» B cxeme: X + 2HCI = FeCl, + H..
w

1) xxene3o 3) xyop
2) OKCH]I JKele3a 4) TUAPOKCHU]T Kele3a

5. O0BEM BOZOPO/Ia, KOTOPHIH IMOJHOCTHIO IPOPEATUPYET 110 YPABHEHHUIO PEAKITHH
2H; + O = 2H,0 ¢ 1 monb kucIopoia, paBeH:

1) 8,961 3) 44,81
2) 22, 41 4) 67,2

6. BepHbl 1 ciemyroniye BEICKa3bIBaHUS ?
A. VI3 HECKOIBKHX MPOCTHIX MW CIOXKHBIX BEIIECTB 00pa3yeTcs oAHO 0osiee CII0KHOE BEIIECTBO B PEAKIIUU COCTMHCHHUS.

b. U3 HECKOMBKUX MPOCTHIX WIINA CJIOKHBIX BEIIECTB 00pa3yeTcs OHO 00JIee CI0KHOE BEIIECTBO B PEAKITNH PA3JIOKCHUS.

1) BepHO TONIBKO A 3) BepHO TOJIbKO b



2) BepHBI 00a CyXIAeHUS 4) 06a cyx/1eHHs HE BEPHbI

B 3aganuu 7 K kaxa0My 3JEMEHTY IIEPBOTr0 CTOJIOIA MOAO0EPUTE COOTBETCTBYIOUIUN AJIEMEHT BTOPOIO CTOJIOIA U 3aMUIIUTE B TAOJIUILY
HA YePHOBMKE BbIOpaHHBIC U PHI 110]] COOTBETCTBYIOMMUMEU OykBamu. [loryuuBinytocs_1ocjae10BaTeIbHOCTh HM(PP nepeHecuTe B
BJIAHK OTBETOB 06e3 npo06eJioB, 3a0THLIX U APYITUX AONOJHUTEJILHBLIX CMMBOJIOB. [lndpbl B 0oTBEeTE MOIYT NOBTOPATHLCHA

7. YCTaHOBHTE COOTBETCTBHE MCIKIAY JIEBOM U HpaBOﬁ qacTAMHU ypaBHeHHﬁ:

JleBasi yacTh: IIpaBas yacTth:
A) CuO + HSO4= 1) CuSO4 + H,0

B) CuCl, + 2NaOH =. 2) CuSO4 + 2H,0
B) Cu(OH); +2HCI = 3) CuCl, + H,0O

I') Cu(OH); + H,SO4= 4) Cu(OH); + NaCl

v0T

5) CuCl, + 2H,0
6) Cu(OH), + 2NaCl

A b B I

OTBeTOM K 3a/1aHHIO 8 SBISAETCA MOCIIEN0BATEIHLHOCTh TPEX 1P, KOTOPHIE COOTBETCTBYIOT HOMEpPAM MPABUIBHBIX OTBETOB. 3aMUIINATE
st G psl B nopsiake Bo3pactanus B BJIAHK OTBETOB cnpaBa oT HoMepa COOTBETCTBYIOIIECTO 3aJjaHusI, HAUMHAS C TIEPBOA
KJIETOUKH, 0€3 MPOOEIIOB, 3aMIThHIX U IPYTUX TOTMOJTHUTEILHBIX CHMBOJIOB.

8. YpaBHeHus peakuun oOMeHa:
1) CaO + 2HCI = CaCl, + H,O
2) FeS + 2HCI = FeCl, + H,S
3) 2KCIO3 = 2KCI + 30,




4) Fe,O3 + 2Al = A|203 + 2Fe.
5) LiCl + AgNO3z = LINO3z + AgCl.

6) 2Ca + O, = 2CaO.
Yacte 2

3anumunTe HOMCDP 3aldHUA U ITOJITHOC PCIIICHUC

9. IMo ypaBuenwuto peakiuu Cu (OH), = CuO + H,0 naiigute maccy okcuaa meau (1), oOpazoBasiierocs npu pasnokeHuu 39,2r

rugpokcuaa meau (I1).

BAPUAHT -2
Yacts 1

[ By
o

o1

OTtBeTOM K 3a1aHusM 1- 6 sisiercs oana nudpa. 3amumu otBeT B BJIAHK OTBETOB crnipaBa oT HOMeEpa COOTBETCTBYIOIIETO 33/ 1aHMUS,

Ha4dynHasi C HepBOﬁ KJIICTOYKH.

1. XuMHuueckoe IBJIEHHUE - ITO:

1) ropenne cBeun 3) ucnapenue OeH3MHA
4) oOpa3oBaHHE JIbIA

2) T1aBJICHHE JIbJa

2. CymMma Bex k03¢ (HUIIMEHTOB B YpPaBHEHUH PEAKIIMU, CXeMa KOTOPOi
Ca + HCIl - CaCl, + Hy, paBHa:

2)5 3) 3 4) 4

1) 6

3. CxeMa, SBIAIONIASICS yPABHEHUEM XUMUYECKON PEAKITUU:




1) CaCO3; > CaO + CO; 3) Ca+ 0, CaO.
2) Mg + HCI > MgCl, + Ho. 4) CO + 0, > CO,

4. BemectBo «X» B cxeme: Fe,O3+ 3H,~> 2X + 3H,0

1) >xene3o 3) Bogopon
2) oKkcHJ xKenesa 4) TUAPOKCH]T XKeTe3a

5. O6bEM BOZIOPO/Ia, KOTOPBIH IMOJHOCTHIO IPOPEArUPYET 10 YPABHEHHUIO PEAKIIMH
Hz + Cl, = 2HCI ¢ 0,2 Mo xs10pa (H.y.), paBeH:

1)4,48n 3) 44,80
2) 22, 4n 4) 67,2n
8. BepHbl 111 crieqyronie BhICKa3bIBaHUS ?
&. 113 0/{HOTO CITI0KHOTO BEIecTBa 00pa3yloTCs JBa MM OoNee HOBEIX BEIIECTB B PEAKIIHH

COEIMHEHHUS
b. U3 ogHOrO Cllo’kHOTO BeliecTBa 00pa3yroTes 1Ba Wik 00siee HOBBIX BEIIECTB B PEAKIIUU
3aMeIIeHUS

1) BepHO TOJIBKO A 3) BepHO TOJIBKO b

2) BepHBI 00a CYXJICHHS 4) o0a cy>X/IeHHUSI HEe BEpHBI

B 3amannm 7 k KaXa0My 3JEMEHTY IIEPBOT0 CTOJIOIA MOAOCPHUTE COOTBETCTBYIONIUN 3JIEMEHT BTOPOT'O CTOJIOIA U 3aMMIIUTE B TA0JIUILY
HA YePHOBHMKE BHIOpaHHBIC MU PHI I10]] COOTBETCTBYIOMMMHU OyKBaMu. [1oyduBIIytoCs_oC/a1e10BaTEIbHOCTh IM(P IMepeHECUTE B
BJIAHK OTBETOB 6e3 npo06eJioB, 3a0ATHLIX U IPYIrUX JONOJHUTEJILHBIX CMMBOJ0B. IldpbI B 0TBETE MOTYT MOBTOPATHLCH

/. YCcTaHOBUTE COOTBETCTBUE MEXKY JIEBOM U MPABOW YACTAMHU YpaBHEHUU



JleBast yacTh: IIpaBast yacTh:

A) Na2O + H3SO4= 1) Fe(OH); + KCI
B) FeCl, + 2KOH = 2) Fe(NO3); + 2H,0
B) Fe(OH), +2HNO; = 3) FeNOg + 2H,0

I') 2NaOH + H,S04= 4) Fe(OH), + 2KClI

5) Na,SO4 + 2H,0
6) Na,SO,+ H,0

A b B I

OTBeTOM K 3a/1aHHIO 8 SBIISETCA MMOCIIEI0BATEILHOCTD TPeX (P, KOTOPhIE COOTBETCTBYIOT HOMEpPaM MPABUIBHBIX OTBETOB. 3aMUIINTE
st G psl B nopsiake Bo3pacrtanus B BJIAHK OTBETOB cnpaBa oT HoMepa COOTBETCTBYIOIIETO 3aJ]aHus, HAUMHAS C TIEPBOM
KJIETOYKH, 0€3 MpoOeIIoB, 3aMAThIX U APYTUX JOMOIHUTEIHHBIX CUMBOJIOB.

[EE
o

B. YpaBHEHHsI peaKIiK Pa3I0KEHUS:
1) CaSiO3; = CaO + SiO,
2) FeS + 2HCI = FeCl, + H,S
3) 2KNO3; = 2KNO, + O,
4) Fe,O5 + 2Al = Al,O3 + 2Fe.
5) NaCl + AgNO3; = NaNO3 + AgCl.
6) 2A|(OH)3 = Al,O; + 3H,0

Yactb 2

3anummuTe HOMCDP 3aJdaHNA U IIOJITHOC PCIICHHC

9. Mo ypaBuenwuto peakiuu Zn(OH), = Zn O + H,O onpenenure Maccy oKcuia IUHKA, KOTOPBIH 00pa3yercs pu pa3ioxeHun 198r
HCXOJTHOTO BEIIECTRA.
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KontpoabHas padora Ne S nmo reme:
«PacTBOpbl. PacTBOpenne
CBoOICTBA PACTBOPOB 3JICEKTPOJIUTOBY.
BapuanT Ne 1.
YACTD A. TectoBoe 3aaHue ¢ BBIOOPOM OJIHOTO MPABUIILHOTO OTBETA U HA COOTHOILICHHE
1. (2 6anna) [IpakTuuecku HE TUCCOIUUPYET:
a) a3oTHas kuciora 0) docdat HATpUs B) TUAPOKCHU] JKeie3a
2. (2 6amna) AHHOH — 3TO ...
a) MOH KaJplus 0) MOH XJIOpA B) aTOM MU
3. (2 6amna) ®opmyra ciaboro IEKTPOTUTA:
a) Cu(OH)2 6) HCI B)H2CO3
4. (2 6anna) BzaumopeiicTBie CONSTHOM KUCTIOTHI C HUTPATOM cepedpa B BOAHOM PacTBOpE
0TOOpa)kaeTcss MOHHBIM YPAaBHEHUEM:
a) H+ + OH-= H20 0) Ag+ + Cl-=AgCI| B)3Ag+ + PO43 -= AgPO4]
5. (2 6amna) ConsiHast KHCJIOTa HE B3aMMOJICHCTBYET C:
a) ATFOMUHHAEM 0) MEJIbIO B) IIMHKOM
6. (2 6amna) B renernueckom psgy CuSO4 — X — CuO
BeIeCTBOM X SIBJISICTCS BEIIECTBO ¢ (popMyIoit
a) CuOH ©0) Cu(OH)2 B) CuCI2
7. (2 6anna) 'eHeTUYECKUM PSIOM SIBISIETCS PSIZI, CXeMa KOTOPOTO:
a) Cu(OH)2 — CuO — Cu 6)FeSO4 — Fe(OH)2 — H20 B) SO3 — H2S0O4 — H2
8. (2 6anna) ®opmyna BemiecTra, B KOTOpoM (hochop MposiBIsSET CTENEHb OKUCICHHS + 5:
a) P4 6) PH3 B) P205
9. (2 6anna) OKUCIUTEIBHO-BOCCTAHOBUTEIBHOMN SABIISIETCS PEAKIIS, YPABHEHUE KOTOPOM:
a) CaO + CO2 = CaCO3 6) Cu(OH)2 — CuO + H20 B) 2H2 + O2 = 2H20
10. (2 6anna) CteneHb OKUCIEHUSI BOJOPO/Ia BO3PACTAET B PAIY:
a) CaH2 — H2 - H20 6) HF — H2 — NaH B) CH4 — H2 — CaH2
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YACTbD b. 3ananue co cBOOOAHBIM OTBETOM

11 (2 6anna) CocraBbte opmyinbl okcuaa cepsl (VI) u okcuaa cepsi (IV).

12. (8 6amnoB) PaccraBpTe KOA(DPUIIUEHTHI B CXEME PEAKIIUA METOJIOM 3JIEKTPOHHOTO OajlaHca:
VYKaKNUTE OKUCITUTENIb U BOCCTAHOBUTEIb.

Mg + HCI — MgCI2 + H2

13. (6 6amnoB) Pacnionoxurte ¢popmynsl xumudeckux coequuennit PCI3, PCI5, Mg3P2 - B nopsiake
BO3pacTaHMs CTCTICHEH OKUCIIeHHsI aTOMOB (hocdopa.

14. ( 10 6annoB) Ilo cxeme Zn0—2e — Zn+ 2

COCTaBbTC YpaBHEHHUE XUMUYCCKON PEaKIIMU U PACCMOTPHUTE €€ C TOUKH 3PCHHS OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUH.
15. (2 6anna) lonomuute dpaszy: «OKUCIUTEND ITO . ...

[TpumepHas 1mKojia IepeBo/ia B MATHOAUIBHYIO CHCTEMY OIICHOK

0 — 17 6ammoB (0 — 35%) — 2

18 — 30 6amtoB ( 36 — 60%) — 3

31 — 43 6amos ( 62 — 86%) — 4

44 — 50 (88 — 100%) - 5

Bapuant Ne 2.

YACTD A. TecroBoe 3anaHue ¢ BLIDOPOM OHOI0 MPABWJIBHOI0 OTBETA U HA COOTHOIIECHHUE:
1. (2 6amma) JluccomuupyeT B BOJHOM PacTBOPE:

a) XJOpHJI KaibIus 0) KapOOHAT KaJbIHs B) TUAPOKCUI MEIU

2. (2 6amma) Katnon —ato ...

a) ¢pocdar - noH 0) HOH HATPUS B) aTOM ITMHKA

3. (2 6amna) @opMmyIa CUIBHOTO JIEKTPOJIUTA:

a) Fe(OH)2 6) HNO3 B) H2SO4

4. (2 6amra) BzanmoeiicTBrEe THAPOKCUAA KATBIHS C COJITHOW KUCIOTOW B BOJHOM PacTBOPE
O0TOOpa)KaeTCsi MIOHHBIM YPaBHEHUEM

a) H++ OH-= H20 6) CO32 -+ 2H+= CO21 + H20

B)MgCO3 + 2H+= Mg2 ++ CO21 + H20

5.(2 6amma) ConsiHast KHCIIOTa B3aUMOJICHCTBYET C:

a) J)keyre30M 0) MebIo B) cepedpom
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6. (2 6amna) B renernueckom psgy P — X — H3PO4 — K3PO4

BEIIECTBOM X SIBIISIETCS BEIIECTBO ¢ (hOpMyIIoit

a) P 6)P205 B) KOH

7. (2 6anna) ['eHETHYECKUM PSJIOM SIBIISIETCS PsJl, CXeMa KOTOPOro:

a) Ba — BaO — Ba(OH)2 6) CuO — CuCI2 — HCI B)CuCI2 — FeCI2 — Fe(OH)2

8. ( 2 6amna) dopMyia BeniecTBa, B KOTOPOM S MPOSBIISIET CTENEHb OKUCICHUS + 4:

a)H2S 6) SO3 B) H2SO3

9.( 2 6anna) OKUCIUTENHHO-BOCCTAHOBUTEJILHOM SIBJISIETCS PEAKIUS, YPABHEHHE KOTOPOM:

a) 2AI(OH)3 — AI203 + 3H20 6)H2 + CI2 = 2HCI B) NaOH + HNO3 = NaNO3 + H20
10.( 2 6anna) CteneHb OKUCIEHUS XJIOpa YMEHBIIIAETCS B PSAJTY COCTMHEHUM

a) CI2 — HCI — HCIO 6) NaCI — CI2 — KCIO3 B) HCIO4 — NaClO2 — BaCl2

YACTD b. 3aganue co cBOOOAHBIM OTBETOM:

11 (2 6anna) CocraBbre hopmysisl okcuna azota (I1I) u okcuna azora (V).

12. (8 6amioB) PaccraBbTe KOO HUIIMEHTHI B CXEME PEAKIIMH METOIOM JIEKTPOHHOTO OanaHca:
VYKaXuTe OKUCIUTENb U BOCCTAHOBUTEND.

CuCI2 + Al — AICI3 + Cu

13. (6 6amnoB) Pacrionoxkure ¢popmynsl xumudeckux coenuHenui CH4 , CO2, CO - B nopske
YMEHBIICHHsI CTETICHEW OKUCIIEHUS aTOMOB yTiiepoa.

14. (10 6anmnos) Ilo cxeme Cut 2 +2e — Cul

COCTaBbTE YpaBHEHHUE XUMUYECKON pEaKIMu U PACCMOTPUTE €€ C TOUKH 3PEHUST OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.
15. (2 6anna) Jlonmonaute dpasy: «BoccranoBUTEH 3TO . ...

[TpuMepHas 1mIKoJIa MepeBo/ia B MATHOATUIBHYIO CUCTEMY OIICHOK
0 — 17 6ammoB (0 — 35%) — 2

18 — 30 6amrtoB ( 36 — 60%) — 3

31 — 43 6amnos ( 62 — 86%) — 4

44 — 50 (88 — 100%)

MpakTnyeckas paboTa 1.



AHanus nousbl 1 BOAbI..
VYyeonuk O.C. I'abpuensn Xumus 8 ctp.204.

MpaKkTnyeckas paboTta 2

IIporexkaHue M NPU3HAKHA XMMUYECKHX peaKIui.
VYyeonuk O.C. I'abpuensn Xumus 8 ctp.207.

IIpakTuueckas padora Ne3.

HNounbie peakuuu.
VYyeonuk O.C. I'abpuensn Xumus 8 ctp.270.

MpakTnyeckas pabota 4
Ycj10BUSA MPOTEKAHUA XUMHYECKHUX PEaKIUU MEKIY PACTBOPAMH 3JIEKTPOJUTOB 10 KOHIIA.

VYyeonuk O.C. I'abpuensn Xumus 8 cTp.273.

IIpakTnueckas paodora 5.

Penrenne 3kcnepuMeHTAJIBHBIX 3a/1a4.
Vuebnuk O.C. I'abpuensan Xumug 8 ctp.275.
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JAucku:
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«BelecTBa 1 uX NpeBpaLLICHUS.

«Heopranuueckasi XuMusi».

«ATOM U MOJIEKYJIa»

«CnoXHbIE XUMUYECKUE COCTMHEHUSI B IOBCETHEBHOM KU3HU.
«KHCIOTHI U OCHOBaHUS».

«BoxHbIe pacTBOPLD

«BupryansHas nabopaTopus».

MacTtep — Kjacc yuyuTens XUMUHU.

HHTepHeT-pecypchl Ha PYCCKOM SI3BIKE

1. http://www.alhimik.rullpencraBiaeHsl pyOpHUKH: COBETHI AOMTYPHUEHTY, YYHTEII0 XHMHH, CIPAaBOYHUK (OYEHD
Oosbliasi mOaO00OpKa TAOJUIl M CIPABOYHBIX MATEPHAJIOB), Becenas XMMHUs, HOBOCTH, OJIMMITHAJIbI, KyHCTKamepa (Macca
MHTEPECHBIX HCTOPUUECKUX CBEJCHUN).

2. http://www.hij.ru Xypraan «XuMus U KU3HBY» IMOHATHO M 3a-HUMATEJIbHO paccKa3blBaeT 000 BCEM MHTEPECHOM, UTO
MPOMCXONT B HAYKE U B MHUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.htmlDnaekTpoHHbIH KypHan «XUMHKH U XAMHUS», B KOTOPOM IPEACTABICHO
MHOYECTBO OIBITOB MO XHMHH, 3aHUMATEIbHONH HH(GOpPMAIMH, MO3BOJSIONICH YBIIeYh YUYECHHKOB DKCIHEPUMECHTATBHOM
9JacThIO MPEIMETA.

4. http://c-books.narod.ruBceBo3MorkHast TUTEpaTypa M0 XUMHH.

5. http://www.drofa-ventana.rull3BecTHOe H3aTENBCTBO y4eOHOH nUTEpaTyphl. HOBHHKM HAydHO-TIOMYJSAPHBIX U
3aHUMATEIbHBIX KHUT MO0 XHUMUHU.

6. http://1september.ru XKXypHain 1y yautese u He TOJBKO.

Bosbioe KorMaecTBo paboT YYCHUKOB, B TOM YHCJIC H UCCIICIOBATEIILCKOTO XapaKTepa.



7. http://schoolbase.ru/articles/items/ximiyaBcepoccuiickuil MIKOJBHBIM MOPTAJ CO CChUIKAMU Ha OOpa3oBaTelIbHBIC
CalThl IO XUMUHU.
8. www.periodictable.ru CoopHuk cTareit 0 XUMUYECKHX JIEMEHTaX, WUTFOCTPUPOBAHHBIN SKCIICPUMEHTOM.

HNHTepHET-pecypc Ha aHTIIMICKOM S3BIKE
http://webelementes.com CoxepkUT HCTOPHIO OTKPBHITHS W OMKMCAHHWE CBOMCTB BCEX XHMHUYECKHX JJEMEHTOB. bymer

noJie3eH JIJIsi 00y4aromMXcs A3bIKOBBIX IIKOJ M KJIACCOB, TaK KaK COACPKUT Ha3BaHMS AJIIEMEHTOB U BEILECTB Ha pPa3HbIX
A3BIKAX.
OOBEKTHI Y4eOHBIX IKCKYPCHIA
1. My3eu: MuHepanoruueckue, KpaeBeueckue, XyJa0KecTBeHHbIe, [louTeXHuUeCKUi.
2. JlabopaTopuu: yueOHBIX 3aBEICHHM, arpoXumMiaadopaTOpuu, SKOJIOTHMYECKHE, CAHAIMUIEMUOIOTHYECKHE.
3. Anreku.
E 4. Ilpon3BoACTBEHHbIE OOBEKTHI: XMMUUECKHE 3aBOIbl, BOJIOOYUCTHBIE COOPY)KEHUS U APYTrUe MECTHBIE TPOU3BO/ICTBA.
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