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IosicuuTebHAsT 3anuCKa

Hacrosmast pabouast mporpamMma mo XUMHUHU paspaboTaHa Kak HOPMAaTHBHO-TIPABOBON
OOKYyMEHT [l opraHu3anuu y4eOHOro mpomecca B 8-9 Kkjaccax MYyHHULMIAIBHOTO
00111e00pa30BaTEIHbHOTO YUPEIKACHHUS.

CogepkaTenbHbIN cTaTyC IporpaMMbl — 0azosasi. OHa onpenessieT MUHUMAJIbHBIA 00BeM
COIEp KaHMA Kypca XMMUU JIJIs1 OCHOBHOH IIKOJIbI M MTPEeIHA3HAUEHA IS peann3auuy TpeOOoBaHuH
®I'OC BTOPOro MOKOJICHUS K YCIOBUSIM M Pe3ysibTaTy oOpa3oBaHMsi OOYYaIOIUXCS OCHOBHOM
IIKOJBl MO XUMHH coracHo yuebHomy 1uwiany MKOVY  «Kurtexckas — cpensss
obmeoOpa3oBaTenbHas KoiIa» bapsaTuHckoro paiiona Kanyskckoii obmactu.

B ocHOBe mporpamMmbl J€KaT CIEAYIOLINE 3aKOHOAATENbHbIE aKThl U HOPMATHBHO-
NPaBOBBIE TOKYMEHTBI:

. 3akoH P® «0O06 obpazoBanum» ot 29.12.2012r Ne273-03

. IIpukaz MunucrepcrBa obpaszoBanust U Hayku P® or 17.12.2010r Nel897 o6
yrBepxaeHun PenepanpHoro I'ocymapcrBenHoro ObpaszosarenpHoro Cranmapra OCHOBHOTO
O61iero O6pazoBanmsi

. IIpumepHast ocHOBHast ~ oOpasoBarenpbHasi  mIporpaMma  oOpa3oBATENIbHOTO
yupexxnerns. OcHoBHas mkona /coct. E.C. CaBunoB — M.: Ilpocsemenue, 2014. (Ctannaptsl
BTOPOTO MOKOJICHHUS).

JanHasi pabouasi mporpaMma Mo XMMHH MOCTPOEHA Ha OCHOBE (PYHAAMEHTAJBbHOTO sSapa
conepskaHusi OCHOBHOTO 00miero obpasoBanus, TpeOOBaHUI K pe3yibTaTaM OCBOSHHUS OCHOBHOM
o0pa3oBaTeibHOW MPOrpaMMbl OCHOBHOrO oOwiero obOpa3oBaHusi, TpeOOBaHUII K CTPYKType
OCHOBHOW 00pa30BaTeNIbHON MPOrpamMMbl, MPOMUCAHHBIX B demepasbHOM TOCYIapCTBEHHOM
oOpa3oBaTeIbHOM CTaHAApTe OCHOBHOTO oOmiero odpasoBanus, a Takxke KoHIenmuu ayXoBHO-
HPaBCTBEHHOT'O Pa3BUTHS M BOCHHUTAaHUS rpaxkaaHuHa Poccuu. B Hell Takke yUYHTBHIBAIOTCS
OCHOBHbIE HJIEU U TIOJIOKEHHSI TPOrPAMMBbI Pa3BUTHsI U (POPMHUPOBAHUSI Y HUBEPCATBHBIX YIEOHBIX
nercTBuil  oOywaromuxcst 11t obmero oOpa3oBaHus, COONIOAAETCS MPEEMCTBEHHOCTh C
NPUMEPHBIMH TPOTrpaMMaMy Ha4daJbHOrO 00pa3oBaHUs U aBTOPCKOW paboueil mporpammoii
(Tabpuensn O.C. Xwumusa. Paboume mporpammer. IIpenverHass nuHHS — y4eOHHUKOB
O.C.I'adpuensna, I.I'. Octpoymona, C.A.Cnankosa. 8-9 knaccer, M. : IIpocsemenue, 2019 1.).

B ocHOBy Kypca MoJIOKeHbI CIEAYIOINE HAEH:

* MarepuajbHOE EAMHCTBO H B3aUMOCBSI3b OOBEKTOB U SIBJICHHN TTPUPOIBI,

* Beaylasl PoJib TEOPETUYECKUX 3HAHUHN NJisi OOBSCHEHUsT W MPOTHO3UPOBAHUS XHUMHUYECKHIX
SIBJICHUH, OLICHKU MX MNPAKTUYECKOW 3HAYMMOCTH,

® B3aMMOCBS3b KAYECTBEHHOW W  KOJMYECTBEHHOH CTOPOH XUMHUYECKHX  OOBEKTOB
MaTepPUAILHOTO MUPA,

® pa3BUTHE XWMHUYECKOW HAYKH U MPOU3BOJCTBO XMMUYECKHX BEIIECTB U MATEPUAJIOB JJIs
yAOBJIETBOPEHUS HACYIIIHBIX TIOTPEOHOCTEH YeioBeKka 1 OOIIeCTBa, PpelieHHsT rI100aIbHBIX TPodiemM
COBPEMEHHOCTH,

® TEHETUYeCKas CBSI3b MEXKIY BEIIECTBAMH.

OTH Ueu peann3yroTCs B Kypce XUMHUU OCHOBHOH INKOJIBI MyTEM JTOCTHIKEHUS CIICAY FOIIIX
neJie:

*  (Dopmuposanue y yqamuxcs UENOCTHON €CTECTBEHHO-HAYYHOM KAPTUHBI MHPA.

* Pazsumue NO3HABATENILHBIX WHTEPECOB, WHTEJUICKTYAJbHBIX M TBOPYECKUX CHOCOOHOCTEN
VYAIIUXCS B TPOLIECCe M3YYEHUS XUMHUYECKOW HAyKH W e€ BKJIaJa B COBPEMEHHBIH HAy4YHO-
TeXHUYECKUH mporpece; (GpopMupoBaHHE BaKHEHINNX JIOTMUECKUX OMNeparuii MBIIJICHUs (aHaJH3,
cHHTe3, 0000IIeHNe, KOHKPETU3alKsl, CPABHEHHE U JIP.) B MPOLIECCE MMO3HAHMS CUCTEMbI BaXKHEHIITIX
TIOHSITHI, 3aKOHOB M TEOPHH O COCTaBe, CTPOCHUH, CBOMCTBAX M MPUMEHEHUN XUMHYECKIX BEIECTB.

* Bocnumanue yOexnEHHOCTH B TOM, YTO NMPUMEHEHHE TOJYYEHHBIX 3HAHWH W YMEHUH 10
XUMHH SIBJISIETCS. OOBEKTHUBHOH HEOOXOMUMOCTBEO Jisi Oe30macHON padoThl ¢ BEIECTBAMU W
MaTepuajiamu B ObITy U Ha TIPOU3BOACTBE.

* [Ilpoexmuposanue v peaiu3auus BbITTy CKHUKaMH OCHOBHOM IIIKOJTBI JIMYHOM 00pa30BaTeIbHON
TpaekTopuu: BbIOOp Tmpoduast oOydeHHss B crapuied IOKojJe WIH  NPOPECCHOHATBHOTO



00pa30BaATENIBHOTO YUPEIKIACHUS.

* Osinadenue K1104eBbIMU KOMHEMEHYUAMU . YIeOHO-TTIO3HABATEIbHBIMH, HH(POPMALIIOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATHBHBIMH.
[Ipennaraemplii Kypc OTJIMYAETCS OT JPYIHX KypCOB XHMHUH OCHOBHOTO 0OIIero
oOpa3oBaHus, BKIIOUEHHBIX B DenepanbHbelii nepedeHb Y4YEOHHMKOB, HAIMYHEM BaMKHBIX
METOAMYEeCKHX 0CO0OeHHOCTei.

1. Cooeporcanue kypca svicmpoeno 6 coomeemcmeuu ¢ UCHOPUKO- JIOZUHECKUM U
CUCHEMHO-0eAMELb HOCHIHBIM HOOX00AMU HA OCHOGe uepapxuu yuebuvix npobdiem. Bce
OUNAKTHYECKUE EAWHHULbBI Y4YeOHBIX KHUr it 8—9 KIIacCOB HAYMHAKOTCA C IMOCTAHOBKU
oOpa3oBaTenbHON MpoOeMbl (BOMPOC, 3alaHue, SKCIEPUMEHT), KOTOpasl pelaeTcss B Mpolecce
u3y4eHus: naparpad)a Ha OCHOBE JIESITEIbHOCTHOTO MOIXOAA.

2. Teopemuueckue noiodceHus Kypca XUMUU OCHOGHOIL WIKOLbL PACKPLIGAIOMCA HA
OCHO6e WUPOKO20 UCHONL3OGAHUA XUMUUECKO20 IKcnepumenma (1adOpaTOPHBIX OMBITOB U
NPaKTHYECKUX padoT), B TOM HYHCIE€ M NPOBOAMMOrO B JOMAILIHMX YCJIOBHSIX, a TaKXke
JE€MOHCTPALIMOHHOIO 3KCIEPUMEHTA.

3. Pazeumue un@opmayuonno-KOMMyHUKAMUEHOU KOMHEMEHMHOCHU 00y aIoWUXCA:
oOpamieHre K  pa3JUYHBIM  HCTOYHHMKAM  XUMHYeCKOH  uHpopMaumu,  MOATOTOBKA
UH(POPMALIMOHHOTO MPOAYKTA M €ro MPEe3eHTalus, YMEHUE BECTH AUCKYCCHUIO, OTCTauBaTh CBOIO
TOYKY 3p€HUsT U KOPPEKTHUPOBATH MO3ULUI0 HA OCHOBE AaHAJIN3a apPIyMEHTOB YYaCTHUKOB
JOUCKYCC UM

4. Memanpeomemuotii xapaxmep CcoOepHCAHUA YHEOHO20 MAMEPUALA: PEATU3ALNS
CBsi3ell ¢ MpeaMeTaMH He TOJIBKO €CTECTBEHHO-HAy4HOIrO LIMKJA, HO U C UCTOPHEH, JIUTepaTypoi,
MHPOBOH Xy IOKECTBEHHOM KYJIbTY POU.

5. IIpakmuro-opueHmuposannas 3HA4UMOCHb OMOOPA YHUEOHO20 COOEPIHCAHU:
CBSI3b HM3Y4ae€MOIr0 Marepuana C >KU3HBbIO, (POPMHUPOBAHHE HKOJOTMYECKOW TI'PAMOTHOCTH IpH
oOpalieHul ¢ XUMHYECKHMH BELIECTBAMH, MaTepHajlaMi M MPOLIECCAMH, OTBEUAIOLIUMH
TpeOOBAaHUSIM TMPABUJI TEXHUKH O€30MacHOCTH IpH paboTe B XUMHU4eCKOM Kabunete (J1adoparopun)
Y MOBCEAHEBHOM KU3HU.

[Ipennaraemass pabodast mporpamma Mo XMMHH PacKpbIBaeT BKJIaA y4eOHOro mnpenMera B
OOCTHXKEHHE  ILelell  OCHOBHOTO  oOmero o0pa3oBaHUs U ONpEmeNsier  BaXHeHue
codepoicameibiole JTUHUL HPEOMEMA:

¢ «Beu;ecmeo» — B3aUMOCBsA3b COCTaBad, CTPOCHMS, CBOfICTB, MNOJIyUYCHHUA U TIPUMCHCHUSA
BEIICCTB U MATCPHUAJIOB,

* «Xumuyeckas peaxkyusyy — 3aKOHOMCPHOCTU TMPOTEKAHUSA W YIPABICHHUA MTTPOHECCaMU
MOJyUYCHHUSA U MPEBPALLCHHS BEILCCTB,

* «Xumuyeckuil A3vlk» — OINEPUPOBAHUE CHUCTEMOM BaXKHEHIIMX XHUMHUYECKUX MOHATHI,
BJIaJICHUE XHMHYECKOH HOMEHKJATYPOH M CHMBOJHMKOH (XMMHYECKMMH 3HaKaMu, (opMysiaMH U
yYPaBHEHUSIMU),

*  «Xumus u xcusHvy — COONFOACHUE MPABUI XUMUYECKON 0OE30MacHOCTH MPH OOpAIeHUH C
BEIIECTBAMH, MaTepHAJIaMU U XUMUYECKUMHU MPOLIECCAMH B TTOBCEIHEBHOM )KI3HU U Ha IPOU3BOJICTBE.

Kypc opuenTHpoBaH Ha OCBOEHHE OOyHAIOIIMMHUCS OCHOB HEOPraHWYEeCKOHM XUMHU U
KPaTKOE 3HAKOMCTBO C HEKOTOPBIMH IOHATUSIMH U OOBEKTAMH OPTaHUYECKONH XUMUH.

B conepxxatenbHON nuHMU «Beujecmeo» pacKpbIBaeTCsl ydeHHE O CTPOEHUH aToMma u
BEILECTBA, COCTABE U KJIACCU(PHKALIMI XMMHUYECKHX BEIECTB.

B copep:karenbHON JTMHUM «Xumuueckas peaxkyus» pPacKpbIBAETCS yUE€HHE O XMMHUYECKHX
nporeccax: KiaccHpuKanmsg XUMHYECKUX pPEaKUUid W 3aKOHOMEPHOCTH HX IPOTEKaHMS,
KAQ4eCTBEHHAsT W KOJMYECTBEHHAs] CTOPOHBI XHMHYECKHX MPOLECCOB (PACUEThl MO XUMHYECKUM
¢dopMysiamM 1 ypaBHEHUAM XUMUYECKHUX PEAKLIUH).

B copepxarenbHol ymHUM «Xumuueckuil  A3v61k» (DOPMUPYIOTCS yMEHHS YYaI[UXCs
Ha3bIBaTh BeELIECTBa 1O (OpPMyJiaM U COCTaBJIATH (POPMyJBI MO WX HA3BaHUSIM, 3aIHCHIBATH
YPaBHEHUs! pEaKLUi U XapaKTepPH30BaTh UX, PACKPBIBATH HHPOPMALHIO, KOTOPYIO HECET XUMHUYECKast
CHUMBOJIMKA, B TOM HYHCJIE BbIpaskeHHas1 B TaOnu4aHOM ¢popme (Ileproamueckas cucreMa XUMHUECKIX
snementoB JI. 1. Menneneesa, Tabnuiia pacTBOPIMOCTH BEILECTB B BOJIE); HCIIOJIB30BATh CUCTEMY



XUMUYECKUX MOHITUN U1 OMHMCAHHS XUMUYECKUX OOBEKTOB (3JIEMEHTOB, BELIECTB, MATEPHAJIOB H
MPOLIECCOB).

B copepxxarenbHON nUHMN «XuMus u# JiCU3HBY) PACKPBIBAIOTCS JIOTHYECKHE CBSI3H MEXKIY
CBOWMCTBaMH, MPHUMEHEHUEM, MTOJTyYEHHUEM BEIECTB B JaOOPATOPHBIX YCIOBHUSX U HA MPOU3BOJCTBE,
dopmupyercst KynbTypa 0€30MacHOro M 3KOJOrMYECKH I'PAMOTHOTO OOpaIleHHs ¢ XUMHYECKHIMHU
00BEKTaMH.

B kypce 3HaumTenbHas poOJb OTBOAUTCS XHUMHYECKOMY OKCIEPHMEHTY. MPOBEIEHHIO
NPaKTHUECKUX padoT u yabopaTOpPHBIX OMNBITOB, (UKCALMH W aHAIM3y HX pe3yJbTaTOB,
COOMOAEHUI0 HOPM M TIpaBui Oe30macHOi paboTel B XUMHUYECKOM KabuHere (1abopaTopun).

Peammzanuss mporpaMMbl Kypca B TpoLecce oOydeHUs] MO3BOJIUT OOYHAOUIUMCS TIOHSTH
poOJb W 3HAYEHHWE XUMHUH CpPeOu IPYTUX HAayK O MpPHPOAE, T. € PacCKPbITh BKJIAJ XHMHH B
(dopMHUpOBaHHE LENTOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUpA.

Kypc paccunrtan Ha obs3aTenbHOE H3yueHne npenMera B o0béMe 136 yueOHBIX 4acoB, 1o 2
yacaB Henemo B 8—9 kiaccax.



MecT0 y4e0OHOr0 npeamMera, Kypca B y4eOHOM IJIaHE

YuebHbIlT mpeaMer «XUMHs» SABISAETCS OO0s3aTENIbHOW YacThIO €CTeCTBEHHOHAYYHBIX
NPEIMETOB, 3asBJICHHBIX Kak Oa3oBble B (enepanbhoil yactu BYIla u B yuebHOM murane MKOY
«Kurexckass COIl». B coorBerctBuu ¢ bYIlom Kypcy XUMHUU Ha CTYIEHU OCHOBHOT'O OOIIEro
00pa3oBaHUs MPEAIIECTBYET KYPC OKPY KAOILIET0 MUPA, BKIIFOYAIOIINH HHTETPUPOBAHHbBIE CBEICHUS
U3 KypcoB (PU3UKH, XUMUH, OHOJIOTHH, aCTPOHOMHUH, reorpaduu. 1o OTHOIIEHUIO K KypCcy XMMUHU
JAHHBIA KypC SIBJISIETCS NPOINEAEBTH UECKUM, B XOJ€ OCBOEHHSI €ro COMAEp)KaHUs y ydalllUuxcs
(bopMUPY TFOTCSI HIEMEHTAPHBIE TPEICTABJICHUS O CTPOCHUH BEIECTBA.

B cBoro ouepens, comepikaHue Kypca OHOJIOrMHM B OCHOBHOH IIKOJIE CIY>KUT OCHOBOM IS
u3yueHus1 OOMNX XUMHUYECKUX 3aKOHO 'MEPHOCTEH, TEOPHid, 3aKOHOB, TUIOTE3 B CTapIIeH IIKOJIE,
rre ocoboe 3HaYeHne MPUOOPETAI0T MUPOBO33PEHYECKUE, TEOPETU "IECKUE TIOHSTHS.

Takum oOpa3om, comep:kaHHe Kypca B OCHOBHOH INKOJie TpeACTaBisieT cOOOH BaHOE
HEOTHEMJIEMOE 3BE€HO B CHCTEME HETNPEPHIBHOI'O €CTECTBEHHOHAYYHOTrO 00pa30BaHUs, SIBIISIOLIEECS
OCTHOBOH JJIsl IOCIIEAYOIEel ypoBHEeBOH U npodmibHON nuddepennuanmm.



Ilnanupyembie pe3yabTaThbl 0CBOCHUS YU4€OHOI0 mpeaMeTa

IIpeameTHbIE pe3yabTaThI

Ilo 3aBepmieHHMIO Kypca XUMHUH Ha 3Tarne OCHOBHOrO 0o0IIero oOpa3oBaHUsI BBIMYCKHUKH
OCHOBHOW LIKOJIBI TOJIXKHBI OBJIAZIETh CIEAYIOIIUMU PE3yJIbTATAMU:

L JTuunocmmusie pesyiomamei:

1) oco3nanie CBOGH 3THUYECKOHN MPUHAICKHOCTH, 3HAHUE HMCTOPUU XUMHUHM M BKJIANA
POCCUNCKON XUMUYECKON HAYKH B MUPOBYIO XUMUIO,

2) ¢hopmuposanie OTBETCTBEHHOTO OTHOLICHUSI K IO3HAHWIO XWMHH, TOTOBHOCTU U
CrOoCOOHOCTH OOYYarOLIMXCsl K CaMOPA3BUTHMIO M CaMOOOPa30BaHMIO HAa OCHOBE H3yUEHHBIX
(dakToB, 3aKOHOB U TEOPUH XUMHH, OCO3HAHHOTO BbIOOpPa M TIOCTPOCHHE WHIUBHIYAJIbHON
00pa3oBaTeNbHON TPACKTOPUH;

3) ¢hopmuposanie 1ENOCTHOW €CTeCTBEHHO-HAYYHOH KapTUHBI MHpPA, HEOTHEMIIEMOM
YaCThIO0 KOTOPOH SIBJISIETCA XUMUYECKas! KapTHHA MHPA;

4) oeiadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKU H
OOIIECTBEHHON MPAKTHKH, B TOM YHCIIE 1 XUMHUECKHM,

5) oceoeniie COLMANBHBIX HOPM, TPaBUJ TOBEACHMs, pojeid u (popMm conmaabHON
KU3HH B COOMyME€, MPHPOAE M YACTHOM JKM3HM HA OCHOBE SKOJOTMYECKOW KYJBTYpbl U
6e3omacHOro oOpalueHus ¢ BEeCTBAMU U MaTepHallaMHy,

6) ¢hopmuposanie KOMMYHUKATUBHONW KOMITETEHTHOCTHU B OOILIEHWH CO CBEPCTHUKAMHU
U B3pOCIHBIMH B  TIpoLecce  OOpa3oBaTeNIbHOW, OOIIECTBEHHO  IOJIE3HOW, y4eOHO-
UCCIIEIOBATEIbCKOM, TBOPUECKOH M JPYTUX BHIOB AESTEIBHOCTH, CBI3aHHBIX C XHMHUEH.

II.  Memanpeomemusie pesyiomanpl:

1) onpedenenue 1eael COOCTBEHHOro OOy4YeHUs, TOCTAHOBKA U (POPMYJIMPOBAHUE IS
ce0st HOBBIX 3a/1a4;

2) nAaHUpo6anUe TyTeld AOCTHKEHUsl SKENaeMOro pe3yJsibTata OOYUeHUs] XMMHHU Kak
TEOPETHUYECKOT0, TAK U KCIIEPUMEHTAIBHOTO XapaKTepa;

3) coommeceHite CBOUX NENCTBUH C TUITAHUPYEMbIMU Pe3yJIbTaTaMH,

ocyujecmenenye KOHTPOJS CBOEH [EeATENbHOCTH B TMPOIECCE OCTH)KEHUS Pe3yJsbTata,
onpeoenerute ciocoOOB AEHCTBUI NMPU BBINOJHEHUH JTA0OPATOPHBIX M NPAKTHYECKHX padoT B
COOTBETCTBHUH C NIPABIJIAMU TEXHUKU O€30MacHOCTH;

4) onpeoenienite VICTOUHUKOB XUMHYECKOH HH(pOPMALIMK, TOJIYYEHHE W aHAIu3 eg,
cosnaHue HHQOPMALIMOHHOTO MTPOAYKTA U €r0 MPE3SHTALNS,

5) UCNONBL306aHIe OCHOBHBIX HWHTEIUIGKTYalIbHBIX OIEpalril: aHajiu3a M CHHTE3a,
CpaBHEHHMsT U cucTeMaTu3anmy, OOOOLIeHNnsT ¥ KOHKPETU3ALWH, GblAGle e TPUINHHO-
CIIEACTBEHHBIX  CBSI3€H W HOCMpoeHue JIOTUYECKOTO  PACCYKACHUS U YMO3AKJIIOUSHHUs
(MHAyKTUBHOTO, MJEOYKTUBHOIO W MO AaHAJIOTMHM) HAa Marepualie  eCTECTBEHHO-HAy4HOTO
COZIEPIKAHNS,

6) YMeHle CO3[1aBaTh, MPUMEHSTh U NPeo0pPa3OBbIBATh 3HAKH U CHMBOJIBI, MOJEIH U
CXEeMBI JUIS pelIeHns1 y4eOHbIX U MO3HABATENbHBIX 33124,

7) gopmuposanue v paseumiue SKOJIOTUIECKOTO MBIIIJICHUS, YMEHHE MPUMEHSATh €ro
B MMO3HABATENBHON, KOMMYHHKATHBHON, COLIMATIbHON MPAKTUKE U MPO(EeCCHOHANBHON OPUEHTALHH,

8) eenepupoeanite Uel U ONpeneNeHne CPeaCcTB, HEOOXOMUMBIX Ul UX PEaTU3aLiH.

III.  IIpeomemmovie pesyiomameor:

BbInyCKHHUK HAYYHTCS:

L XapPaKTECPHU30BATH OCHOBHBIC METOAbI ITO3HAHUA ! Ha6J'II-OI[eHI/Ie, HU3MEPCHUE, SKCIICPUMCEHT,

®  ONUCHIBATH CBOMCTBA TBEPIBIX, KUIKHUX, Ta3000pa3HbIX BEIECTB, BBIZICIISIS Hux
CYILLIECTBEHHBIE MPU3HAKH,

L paCkpbiBaTb  CMBICJI  OCHOBHBIX XHUMHUYCCKUX MOHSITUIT  «aTOM» ,  «MOJICKYJIa»,
«XUMHAYECKUH SJIEMECHT», «IIPOCTOC BELICCTBO», «CJIOXKHOC BCIICCTBO», «BAJCHTHOCTLY,
KXUMHHECCKas peaklus», UCMOJIb3Yys 3HAKOBYIHO CUCTEMY XUMUU,

®  pPACKpBIBATb CMBICJI 3aKOHOB COXPAHEHWs] MAacChl BELIECTB, NMOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKY JIIPHOU TEOPUH,



pa3IyaTh XUMHYECKHE U (PU3UUECKUE SBICHUS,

Ha3bIBaTh XUMHUUYECKUE BJIEMEHTBI,

OIIPEeNeNIsITh COCTAaB BELIECTB 110 UX (popMyJIaM,
OMPEAEATh BAJIEHTHOCTb aTOMa 3JIEMEHTA B COSIUHEHUSIX,

OonpeaAcAThE TUIT XUMHUYCCKHUX peaKL[HfI;

Ha3bIBaTb MPU3HAKU U YCJIOBUA IPOTCKAHUA XUMHYCCKUX peaKLIPIfI;

®  BBIBJATH IIPU3HAKU, CBUAETENBCTBYIOIME O MPOTEKAHUM XUMUYECKOM peakluu Mpu
BBIMIOJIHEHUN XUMUYECKOrO OIbITA,

®  cocTaBsTh (popMyibl OUHAPHBIX COSAMHEHHMH,

COCTAaBJISITh YPABHEHNS] XMMUUECKHUX PEAKLIUI;

cobmonars npasuia 6e30nacHOl paboOThI MPU MPOBEIEHUH OTIBITOB,;
MOJIB30BAThCS JAOOPAaTOPHBIM 000PYIOBAHIEM H TIOCY IO,

BBbIYUCJIATb OTHOCUTEJIBHYH MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB,

BBIYUCIISITE MACCOBYIO IOJI0 XHMUYECKOTO 3JIEMEHTa 110 (OpMyJie COCTUHEHUS,

®  BBIUHCIATH KOJIMYECTBO, OOBbEM MIIM MAcCy BEINECTBA MO KOJIHYECTBY, 0OBEMy, Macce
peareHToB WM MPOAYKTOB PEaKLHH,;

®  XapakTepu3oBaTh PH3MUECKHE U XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB: KHCIOPOA U
BOJIOPOZA,;

®  [ony4aTh, COOMPATH KUCIOPOA U BOIOPOT,

Pacno3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIe BELIECTBA: KUCIOPO, BOROPOL;
PacKpbIBaTh CMBICH 3aKOHA ABOTaIpoO;

PacCKpbIBATh CMBICH MOHITUH «TEIUIOBOH 3(PQEKT peakymy, K MOJAPHBIA 00BEMY,
XapaKTepPH30BaTh PU3UUECKHE U XUMHUECKUE CBOWCTBA BOJIBL,

PaCKpBIBATH CMBICII ITOHSTHS € PACTBOPY;

BBIYHCIIATH MACCOBYIO JAOJIIO PACTBOPEHHOTO BELIECTBA B PACTBOPE;

MIPUTOTOBJIATH PACTBOPBI C ONPENENEHHON MacCOBOH TOJIEH pacTBOPEHHOrO BEILIECTHA,

Ha3bIBaTb COCAUHEHUA N3YUCHHBIX KJIACCOB HCOPTraHUICCKUX BECIICCTB,

®  xapakTepu3oBaTh (UIMYECKHE U XUMHYECKHE CBOWCTBA OCHOBHBIX  KJIACCOB
HEOPraHUYE€CKUX BELIECTB. OKCHIOB, KUCJIOT, OCHOBAHUH, COJEH;

®  OnpeneNsaTbh NPUHAJICKHOCTh BELIECTB K ONPENEICHHOMY KJAacCy COEIMHEHMI,
®  COCTaBJISITH (POPMYJIbI HEOPTAHUYECKUX COSTUHEHHI H3YUYEHHBIX KJIACCOB;

L4 NPOBOAUTL OIIbITHL, MNOATBCPKAAOIHNEC XUMHNYCCKUC CBOICTBA HU3YUYCHHBIX KJIACCOB
HEOPTaHNYECKUX BCILCCTB,

®  DPACMNO3HABAaTh ONBITHBIM MYyTEM PACTBOPBI KUCIOT U INEIOYEH MO W3MEHEHHUIO OKPAaCKH
WHAUKATOPA,

®  XapakTepU30BaTh B3aHUMOCBA3b MEKIY KJIACCAMH HEOPTraHWYECKHX COCIUHECHUM,
®  packpsiBaTh cMbIci I lepuoauyeckoro 3akona /. 1. Menneneesa,

® OOBACHATH (PU3MUECKHA CMBICI aTOMHOTO (IOPSAKOBOrO) HOMEpa XHUMHUYECKOTO
3JIEMEHTa, HOMEPOB IPYNIIbI U Nepuoaa B nepuoauyeckoi cucreme .M. Menneneesa,

L OOBSICHSITD 3aKOHOMEPHOCTH H3MCHCHHSA CTPOCHUA ATOMOB, CBOMCTB 3JIEMEHTOB B
npeaciiax MajblxX IEPUOAOB U INIABHBIX MOATPYIIIL,

®  XapaKkTepPH30BaTh XUMHUYECKHE 3JIeMEHThI (OT BOIOpPOAA AO KaJblHsi) HA OCHOBE UX
nojioxkeHust B epuoaudeckoit cucreme [, 1. MenneneeBa 1 0COOEHHOCTEH CTPOSHHUS UX aTOMOB,

L4 COCTAaBJIATE CXCMbI CTPOCHUSA aTOMOB MEPBLIX 20 3J1€MEHTOB HepHOHquCKOﬁ CUCTEMBI
. U. Menneneena,

L paCKkpbIiBaTh CMBICIT MMOHSATHH «XUMHUYECKasI CBA3bY, «3JICKTPOOTPULATCIBHOCTDY

®  XapaKTepU3OBaTh  3aBUCHMOCTb  (PU3MUECKMX  CBOWCTB  BEIIECTB OT  THIA
KPUCTAJUINYECKON PEIIETKY,



L ONnpeacIATE BUA XUMHYECKON CBSI3U B HEOPTaHUYCCKUX COCIUHCHUAX,

®  300pakaTh CXEMbI CTPOEHUS MOJIEKYJl BEINECTB, OOpPa30BAHHBIX pPa3HBIMH BUAAMHU
XUMHUYECKUX CBSI3EH;

L paCKkpbiBaThb  CMBICIT MOHSITUIT  «HOHY» , «KaTHOH», KAHHOHY, KIJICKTPOJIUTBD?,
CKHESJICKTPOIUTBD), KQJICKTPOJIUTUYCCKAA AUCCONUALUA», KOKHCIUTECIb», «CTCIICHB OKUCICHUMI,
«BOCCTAHOBUTECIILY, KOKUCJICHHUEC», KBOCCTAHOBJICHHUEY

®  OmpeeNsaTh CTeNeHb OKUCIEHUs aTOMa BJIEMEHTa B COEIMHEHUH,

®  pacCKpBIBaTb CMBICJ TEOPUH SJIEKTPOJUTUUECKON TUCCOLIUALINY,

®  COCTaBJISITh YPABHEHUS 3JIEKTPOIUTHUECKON TUCCOLMALINY KUCTIOT, LIEJIOUEH, COeH;
[ ]

OOBSICHSITD CYITHOCTh MPOLIECCA DIEKTPONUTHIECKON TUCCOIMALINN U PEAKIHi HOHHOTO
oOmeHa;

COCTABJIATH TIOJHBIE U COKPALIEHHBIC HOHHBIE YPABHEHUS peakiuii oOMeHa;
OTIPENEISITh BO3MOKHOCTD IPOTEKAHUS PEAKLIUi HOHHOTO OOMEHa,

MIPOBOJUTDH PEAKLIMU, OATBEPKAAOIINE KAYECTBEHHBIN COCTaB Pa3JINYHBIX BEILECTB,
ONpPEAEISATh OKUCIUTENb U BOCCTAHOBUTEID,

COCTAaBJISITh YPABHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINL;

Ha3bIBaTb (I)aKTOpr, BJIMAOIIUEC HA CKOPOCTb XUMHYIECKOM peakuu,

KJ'IaCCI/I(I)I/ILII/IpOBaTb XUMHWYECKHE PCAKIUU IO PA3JIMYIHBIM IIPU3HAKAM,

®  XapakTepu30BaTb B3aMMOCBS3b MEXAy COCTaBOM, CTPOEHHEM U  CBOWCTBaMHU
HEMETAJLIOB,

®  [IPOBOXUTH OIBITHI MO TOJYYEHUIO, COOMPAHUIO M W3YUYEHHUI0 XUMHYECKHX CBOHCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHAKa,

®  PACIIO3HABATH ONBITHBIM MyTEM ra3000pa3HbIC BELIECTBA: YIJICKHUCIIbIA a3 U aMMHAK;

®  XapakTepu30BaTh B3aUMOCBS3b MEXKAY COCTABOM, CTPOEHHEM M CBONCTBAMH METAJIOB,

®  Ha3plBaTh OPraHMYECKUE BELIECTBA MO HMX (OPMyJie: METaH, 3TaH, STHIEH, METaHOJI,
9TaHOJ, MNIHULEPHUH, YKCyCHasi KUCJIOTa, aMMHOYKCYCHasl KUCJIOTa, CT€ApUHOBAsI KUCIIOTA, OJIEHNHOBAsI
KHCJIOTA, TIIF0K034;

®  OleHMBaTh BIMAHHE XUMHUYECKOrO 3arps3HEHUs OKpY’Karolled cpeibl Ha OpraHu3M
4eNoBeKa;

®  pPaMOTHO OOpaIaThCs C BELIECTBAMH B ITOBCEIHEBHOM JKHU3HU,

® OomnpenensATb BO3MOXHOCTb TPOTEKAHUS pPEAaKUUH HEKOTOpPbIX IMpeAcTaBUTeNel
OpPraHUYECKUX BELECTB C KMCIOPOAOM, BOJIOPOIOM, METAIJIAMH, OCHOBAHUSIMH, IaJIOTE€HAMM.

BbinycKHHK NOJYYHT BO3MOKHOCTb HAYYHTHCH:

®  gwIOGUCAMb U NPOGEPAMb IKCHEPUMEHMATLHO 2UNOME3bl O XUMUYECKUX CBOLICMEax
8eecms Ha OCHOBE UX COCMABA U CMPOEHUs, UX CROCOOHOCHIU 6CIYNAMYb 6 XUMUYECKUEe PearKyul,
0 xapaxkmepe u NPOOYKMAX PAIUUHBIX XUMUYECKUX PEAKYUT,

®  Xapaxkmepuzoeams 6euecmea no COCMAgy, CMPOEHUIo U CEOHCMEAM, YCMAHABTUBAMb
HPUYUHHO-CIEOCMBEHNbIE CES3U MECOY OAHHBIMU XAPAKMEPUCIIUKAMU 6eUIeCEd,;

®  cocmasiisime MONEKVIAPHbIE U NOJHbIE UOHHBIE YPAGHEHUS RO COKPAUEHHBIM UOHHBIM
YPAGHEHUAM,

®  NPOCHO3UPOBAMb  CHOCODHOCMI — 6eeCmBd  NPOAGIAMb  OKUCIUMENbHbIE — UTU
BOCCMIAHOBUMETIbHBIE CBOTICMEA € YYemOM Cmeneneil OKUCTEHUSL NeMENNMO8, 6XOOSUUX 6 €20
cocmas;

® cocmasnisame  YPAGHEHUs.  peaKyuil,  COOMEEMCMmEYIomux  NOCIe008AMENLHOCHIU
npespauyenuti HeOpeAHU4eCcKUX 6eujecme pasiuiynslx Kidccos;

®  gwIOBUCAMY U NPOBEPSNL IKCHEPUMEHMATTLHO 2UNOMESbL O Pe3YTbMAmMax 6030eUCmeEUs
DPA3TUYHBIX YAKMOPOE HA U3MENEHIEe CKOPOCHIU XUMUYECKOU PeaKyuu,

®  uCnoNBL306aML NPUOOPEMENHbIE 3HAHUS 0N IKOAOUUECKU CPAMOMHO20 NOBEOeHUs. 6
OKpydrcarouyeti cpeoe;

L4 UCRONb3060Mb npuo6peméHHbze KIoyeevle KOMHnemenyuu npu 6vlNOJHEHUU HPOEKNoe



U Y4eOHO-UCCIe006aMENCKUX 3A0ay RO UYHEHUIO CB0IICMS, CHOCO008 NONYYEeHUs U PACHO3HAGAHIUSL
selyecms;

®  O0BEKMUBHO OYEHUBANMb UHDOPMAYUIO O GEUECMBAX U XUMUYECKUX NPOYECCax;

®  KpumuyecKu OMHOCUMBCS K NCEBGOOHAYYHON UHpOpMayul, HeOOOPOCOBECMHON peKriame
8 CpeoCmeax Maccosoil uHgopmayuu;

®  0CO3HABAMb  3HAUEHUe MeOPEeMUYecKUx 3HAHUI NO  XUMUU 0N NPAKMUYECKOI]
0eAmeIbHOCIU Ye106eKA;

®  cozoaeams MoOenu U cxemvl OJisl peuieHusi Y4eOHuIX U NOZHABAMENbHBIX 3a0ay;
HOHUMAMb  HEOOXOOUMOCb  COONI0OeHUsl NPEeONUCAHUTl, NPeOadcaemMvlX 6 UHCMPYKYUSX No
UCNONB306AHUIO TIEKAPCMS, CPeOCmE 6u1moeoll Xumuu i Op.



Conepxanune y4eOHOT0 nmpeamMera

8 kiacce

HauajbHble NOHSATHSA ¥ 3aKOHBI XMMHUH

Tena wu BemectBa. CBoiicTBa BeEIIECTB. JTAJOHHBIE (PU3UUECKHE CBOWCTBA BEIIECTB.
Marepuansl 1 MaTepuajioBefeHue. Poiab XMMUM B *KM3HHM COBpPEMEHHOro obmecrsa. OTHOIEHHE
o01mIecTBa K XUMHHU: XeMODHIHA U XeMO(oOHs.

Metonpl uzydenus: xumuu. Habmonenne. DxcnepumMeHT. MoaenpoBaHue.

Monenu MaTepuaibHbIE U 3HAKOBBIE UM CUMBOJIBHBIE.

I'asel. JKunkoctu. Teépaple Bemectsa. B3auMHBIE Nepexonbl MEXAY arperaTHbIMH
COCTOSTHUSIMU BEIIECTBA. BO3TOHKA (CyOnmumanusi) U necyOmuManusi, KOHACHCAIMS U HCTIapEHHeE,
KPUCTAJUIM3ALMS U IJIaBJICHUE.

®dusnyeckue siBjeHUs. UNUCThIE BEIIECTBA U CMECH. | OMOT€HHBIE U T€TEPOreHHBIE CMECH.
Cwmecn razoobpassble, xuakue W TBEpAble. CrocoObl pasfeneHust cCMecel: NMeperoHkKa, Wi
IUCTUIUIALIS, OTCTaNuBaHKe, PUIbTPOBaHNE, KPUCTAJUIM3AIMS WM BhIIapUBaHUE. XpomaTorpadusi.
ITpumenenne >THX crocoOoB B 1a0OPATOPHON PAKTHKE, HA POU3BOACTBE U B OBITY.

XuMmuueckue sieMeHTbl. ATOMBI U MOJekyibl. IlpocTble UM CJIOXHBIE BELECTBA.
Annorponus Ha npuMepe kuciopoaa. OCHOBHbBIE MOJIOKEHUsI aTOMHO- MOJIEKYJISIPHOTO  YUEHMSI.
Honbl. BeniectBa MOJIEKYASPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.

3Haku (CHMBOJIBI) XUMHYECKHUX 3JIeMEeHTOB. HHpopmauus, KOTOPYH HECYT 3HAaKU
XUMHUYECKUX OJIEMEHTOB. OJTHUMOJIOTHsS  HA3BaHUII HEKOTOPBIX XMMHUYECKUX  3JIEMEHTOB.
Ilepnonnveckass tabmuia xumudeckux snemeHToB JI. M. MeHnneneeBa: KOpPOTKONEPUOMHBIA U
IUTMHHONIEPUOAHBIN BapuaHThL [lepuonel m rpynmel. ['naBHas u moOodHas MOArpyNIbl, WM A- U
Bb-rpynnel. OTHOCHUTENBHAS aTOMHasl Macca.

Xummgeckue Gopmyisl. Manexcsl u koadduumentsl. OTHOCUTENbHAS MOJIEKYJISIPHAST Macca.
MaccoBast 1OJIs1 XUMHUYECKOTO 3JIEeMEeHTa B coeanHeHnn. MHdopManys, KOTOpyro HECYT XUMHUECKHE
bopmy bl

Banentnocts.  CtpyktypHble (GopMysbl. XUMHYECKHE 3JEMEHTbI ¢ TMOCTOSHHOH U
NEePEeMEHHON BAJIEHTHOCTBIO. BbBOx (opMynbl coemuHeHHss MO BajieHTHOCTU. OmnpenerneHue
BAJIEHTHOCTH XMMHUYECKOTO 3JieMeHTa 1o ¢opmyiie BemectBa. CocTaBieHNE HA3BAHIHI COCTMHEHHH,
COCTOSIIMX U3 JBYX XMMMUYECKUX OJIEMEHTOB, [0 BaJEHTHOCTHU. 3aKOH IIOCTOSIHCTBA COCTaBa
BELLECTB.

XuMu4eckue peakiuu. PeareHTbl U NpOAyKThl peakuuu. IIpu3Haky XUMHUYECKUX peaKLuil.
VYcaoBus ux OpoTeKaHUs W MpekpalieHus. Peakimu  ropeHusl. ODK30T€PMHUYECKHE WU
SHAOTEPMUYECKUE PEAKLUH.

3aKOH COXpaHEHMs] MacChl BEIeCTB. XUMUYeckue ypaBHeHUs. COCTaBleHHE XUMHUYECKUX
ypaBHeHuil. MHpOpMaIys, KOTOPYIO HECET XUMHUYECKOE YPaBHEHHE.

Knaccupukanmss XUMUYECKUX PpEAKIMH 1O COCTaBy M YHCIY PEareéHTOB U IMPOAYKTOB.
Tumbel XuMuYecKHX peaknuid. Peakuuu COeNUHEHUs, Pa3JIoKEHUs, 3aMelleHnss W OOMeHa.
Karanusarops! u karanus.

JeMOHCTpaunu

® KoJyuieKIusi MaTepyaioB U M3EIHA U3 HUX.

® Mopnenu, UCIOJb3yEeMbIE Ha YPOKaxX (PU3UKH, OMOJIOTHH U reorpadpum.

¢ O0BEMHBIE U IIAPOCTEPIKHEBBIC MO HEKOTOPBIX XUMHUECKUX BEIIECTB.
®Monenu KpUCTAUINYECKUX PELIETOK.

® Cobupanue mpudopa i MOMy4YeHUs ra3a U MPOBEpKa er0  Ha TePMETUYHOCTb.
®Bo3ronka cyxoro Jibaa, noia wim HadranuHa.

® ArperaTHbie COCTOSIHUSI BOJBI.

® PasniesieHue IBYX HECMELIMBAIOIIUXCS KUIKOCTEN € MTOMOLIBIO JEIUTEIbHONM BOPOHKHU.
® Jluctuyuisatop u ero padora.

® YcraHoBKa It prbTpoBaHus u €€ padora.

® Y CTaHOBKA JUTsI BBIIAPUBAHUS U €€ paborTa.



o Kosneknust ObITOBBIX TPpUOOPOB 18 (DUIBTPOBAHUS BO3TyXA.

® Pazjieienne Kpacsimero BENIeCTBa (pioMacTepa ¢ IoMOIIb0 OyMaXHOM XpomaTorpaduu.
e Mogen aIoTpONHBIX MOAU(DUKALIUE YITIepoaa U Cephl.

o[ losryuenue 030Ha.

eIToprpets M. 5. Bepuenuyca u JI. V1. Menneneesa.

e KopoTrkonepuo/iHblii U JUIMHHONIEpUOIHbIM BapuanThl Ilepuojnueckoit cucrems! JI. WM.
Menneneesa

® KoHcTpynpoBaHUe MapoCTePKHEBBIX MOJENEH MOTEKYJL.

® Annapar Kumnra.

® PasznoxeHne 6MxpoMara aMMOHUSL.

®['opeHue cepbl 1 MarHUEBOU JICHTHI.

e loptpetel M. B. JIomoHocoBau A. JI. JlaBya3sbe.

® OIIbITHI, WUIFOCTPUPYIOIIHE 3aKOH COXPAaHEHHMSI MacChl BEIIECTB.

e['openue ocdopa, pacTBOpeHUE TPOIYKTA TOPEHHS B BOJE U UCCIENOBAHUE TIOIyUYE€HHOTO
pacTBOPa JIAKMYCOM .

® BsanMoneicTBrE CONAHOU KUCTIOTHL ¢ IMHKOM.

o [lonyuenue rujipoxcuyiameu(ll) u ero pasiioxxeHue pu HarpeBaHKH.

JlaGopaTopHble ONBITHI

1. O3HakomileHHE C KOJUIEKIIMEH 1abopaTopHOi ITOCy JIbl.

2. [Tposepka npudopa Jijist OJIyUYEHUS ra30B HA FEPMETUYHOCTD .

3. O3zHakoMJIeHHE ¢ MUHepallaMi, 00pa3y oMU IPaHUT.

4. [IpurotoBrneHye reTeporeHHONH CMECH TOPOLIKOB CEPHI U JKelle3a U UX pa3elieHHe.

3. BzaumojielictBue pacTBOPOB XJIOPWIOBU HOJMIOB KaJlUsi ¢ pacTBOPOMHUTpaTa
cepedpa.

6. [Toyuyenne ruapokcuga meau(Il) u ero B3auMoaeHCTBHE C CEPHOM KUCTOTOM.

7. BianmMopelicTBre pacTBOpa COIbI ¢ KUCIOTOH.

8. [IpoBepka 3akoHa COXpaHCHMSI MAacChl BECIIECTB Ha MPHUMEPE B3AUMOJICHCTBHUS

MIENOYH U KHUCIIOTEL.

9. [TpoBepka 3aKkoHa COXpPaHEHHS MacChl BELIECTB HAa MpUMEpE B3aUMOICHCTBUS
miénoun ¥ coum xenesa (111).

10. PaznoxkeHue mepokcuaa BoAOpoAa ¢ MOMOIIBIO okcuaa Mapradma (IV).
11.3amernenue Kene30M MM B MEJIHOM KyTIOpOCe.
IIpakTu4ueckne padoTbl

1. 3uakomcTBO ¢ naGopatopHbIM 0GOpyHOBaHKeM. [IpaBuiia TEXHUKH O€30MACHOCTH TPH
pabore B kabunete xumun. HekoTopsie BUibI padoT.

2.  Asam3 nmousbl (aHanor paboThl « OUUCTKA IOBAPEHHON COINY ).

Baxueiinne npejacraBuTe/ I Heopranuieckux semects. KosmmyecTBenHbie 0THOMIEHHS
B XUMHH

Cocras Bo3zjtyxa. [lonsitue 06 06bEMHOI j1071e ([J) KOMIIOHEHTA IIPUPOHON Ta30BOi cMecH
— Bozayxa. Pacuér o0bémMa KOMIOHEHTA Ta30BOM CMECH IO €r0 00BEMHOU 01Ie U HA00OPOT.

Kucnopoj. Ozon. Ilomyuenune kuciopoja. CoOupaHue M paclio3HaBaHUE  KHUCIOPOJA.
XuMHUECKUE CBOMCTBA KUCIOPOJA: B3aUMOJIECHCTBIE C METAUIaMU, HEMETaUlaMH U CIOXKHBIMU
Bemmectsami. I Ipumenenue xuciiopojia. KpyroBopor kucioposaB Ipupoe.

Oxcuael. O6pa3oBaHue Ha3BaHUH OKCUAOB 1O UxX Gopmynam. CoctapneHue (Gpopmya OKCHAOB
110 MX Ha3BaHusM. [IpescTaBuTe OKCH/IOB: BOJIa M YTJIEKUCIIBIN T'a3, HeraréHas U3BECTb.

Bogopon B npupone. ®uznyeckue 1 XUMHUECKUE CBOWCTBA BOJAOPOJA, €r0 MOIMYUYEHUE H
IIPUMCHEHHE.

Kucnotsl, ux cocras u knaccuukauus. Muaukaropsl. Tabnuna pacteopumocTu. ConsHas 1
cepHasl KUCIIOTHI, UX CBOMCTBA M IPHUMEHEHUE.

Conn, uX cocTaB U Ha3BaHUA. PacTBOpUMOCTE cOiel B BOJIE.

IpencraBurenu coseit: xsopu it HaTpHsl, kKapOoHAT HaTpus, pocdar KaIbIHSL.



IToctosinnas Asoranpo. Konuuectso Bewiectsa. Mosnb. ModisipHast Macca.

KpaTHbIe CAUHHULOBI HM3MEPCHUA KOJMYCCTBA BEIICCTBA — MWUIMMOJIb WU KHUJIOMOJIb,

MUJITUMOJIIPHAst U KUJIOMOJISIPHAsl MacChl BELIECTBA.

Pacuérel ¢ wucnonb3oBaHHEM MOHATUH «KOJUYECTBO BELIECTBA», «MOJISIPHAs
«TIOCTOSTHHAsT ABOTaAPO» .

3akon ABoraapo. MoJsipHbIi 00BEM Tra3000pa3HBIX BEIIECTB.

OtHocuTenbHast IIOTHOCTh OJJTHOT'O ra3a o JpyroMy.

Kparaele eauHHMLBI HM3MEpEHUST — MWUIMMOJSPHBIA W KHJIOMOJIIPHBIN
ra3000pa3HbIX BEIIECTB.

Pacuérbl ¢ uCIONb30BaHUEM IMOHITUNA «KOJMUYECTBO BELIECTBA», «MOJSpHAas
«MOJISIPHBIN 0OBbEM ra30By, KIIOCTOSTHHAST ABOTAAPO».

Pacuérbl ¢ HCMONb30BaHHMEM TMOHSATHH «KOJMYECTBO BELIECTBA», «MOJSpHAas
«MOJISIPHBINA 0OBEM ra3oBy, K YUCIO ABOTAAPOY.

Maccay,

00BEMBI

Maccay,

Maccay,

I'mnpocdepa. Kpyrosopor Boasl B npupoae. @uszndeckue U XUMUYECKUE CBOWCTBA BOIBL:

B3aMMOJIEMCTBHE C OKCHIAMU.

OcHoBaHusl, ux cocraB. PacTBOpUMOCTb OCHOBaHMM B Boje. l3MeHeHHe OKpacku
WHJIUKAaTOPOB B IHEJOUHOM cpene. llpencraBurenu 1menoued: TUAPOKCUABIHATPUSA, Kaaus U

KaJIbIIMs.

PactBoputene u pacteopéHHOe BewmecTso. Pacteopel. PactBopenue. I'mppatel. Maccosas
10JIs1 PACTBOPEHHOIO BEIECTBA. PacuéThl, CBsI3aHHBIE C MCIOJB30BAHUEM IOHATUS MAcCOBast A0

PacTBOPEHHOI'O BEIIECTBAY.
JeMOHCTpauHHu

® OnpeneneHye Coep>KaHus KUCIOPOa B BO3yXeE.

OHonyquI/Ie KHUCJTIOPOOa pa3IOKCHUCM MEPMaHraHaTa Kajirusd W MEPOKCUAAa BOAOPOAA.

® CobupaHne METOIOM BBITECHEHHSI BO3yXa U BOZBL

® Pacrio3HaBaHUE KUCIOPOA.

e["openHue MarHus, skenesa, yrisi, cepsl u pocdopa B kuciaopone.
o Konnexuusi OKCUAOB.

o[lonyuenue, coOupaHue u pacrio3HaBaHHE BOAOPOAA.

o[ 'opeHnue Bogopoaa.

® B3aumopeiicTeue Bomopona ¢ okcunom mean(1l).

® Konnexuusi MUHEPaIbHBIX KHCIIOT.

o [IpaBmio pa3daBieHUs CEPOI KHCIOTHI.

o Konnexkuus conen.

® Ta0nuia paCTBOPUMOCTH OCHOBAHUH, KMCJIOT U COJIEH B BOJE.

.HGKOTOpre MCTAJUIblL, HEMETAJIJIbI 1 COCAMHCHHA KOJIMYCCTBOM BCIICCTBA B 1 moub.

® Monenb MOJIPHOTO 00BbEMA ra3000pa3HbIX BEIECTB.

o Konnexkuust OCHOBaHUI.
JlabopaTopHbie ONBITHI

12.  TlomyTHeHMEe M3BECTKOBOI BOMBI TPU MPOIYCKAHUH YIJIEKUCIIOTO Ta3a.

13. ITonydenue BOgOpOAa B3aUMOAECUCTBUEM LIMHKA U COJITHON KMCJIOTHI.

14.  PacnosnaBaHue KUCJIOT MHAMKATOPAMHU.

15.  H3meHeHue OKpacKku HHAMKATOPOB B IIENOYHOM CPETIE.

16.  OsnakomyieHMe ¢ mpenapaTamMy TOMALIHEH MM NIKONBbHON anTedkd — PacTBOPaMH

MEepPOKCHAA BOAOPOAA, CIUPTOBOM HACTOWKHM HOAA U HALIATBIPHOIO CIHPTA.
IIpakTHyeckue padoThl
3. TIony4denue, coOupanne U pacro3HaBaHUE KUCIOPO/A.
4. [Nony4enne, cobnpanne U pacro3HaBaHUE BOJOPOA.

5. IIpurorosnenue pacTBOPOB COJIEH ¢ UX 33JaHHOU MacCOBOM NOJEH.
OcHoBHBIE KJIacChl HEOPraHUYECKHX COeAUHEeHHU I

OO6ofmenne ceeneHnii 00 OKcHMAax, WX KilacCU(UKANK, HA3BAHMAX M CBOWCTBAX.

CrocoObI OJTyYeHUsT OKCHIIOB.



OcHoBanusl, X Kjaccu(pUKaIvs, HA3BaHUS U CBOWCTBA. B3aumopeicTBHe ¢  KHUCIOTaMHU,
KUCJIOTHBIMU OKCHIIAMH M COJIIMU. Pa3nokeHne HepacTBOPUMbIX OCHOBaHUH. CriocoObl moTyUeHus
OCHOBAaHUM.

Kucnorer, ux kmaccuduxanmss u HazpaHus. OOmue XUMHYECKHE CBOMCTBA KHCIOT.
BzaumogeiicTBue KHUCIOT C MeTajulaMU. OJEKTPOXUMUYECKUM psifi  HalpsDKEHUH METaloB.
B3anmopneiicTBre KUCIOT C OKCUAAMH METAJLIOB.

B3anmopelictBue KHCJIOT C OCHOBAHMSIMH — peEaKLMsl HeWTpanusauuu. BsaummopeicTsue
KUCIOT ¢ coysiMu. [lonydyenne OeCKUCIOPOAHBIX U KHUCIOPOACOAEPIKAIINX KHCIIOT.

Conu, ux knaccudukanus U cBoiicTBa. B3aumoneiicTeue coneli ¢ MeTayuiaMu, 0COOCHHOCTH
STUX peaklyil. B3aumonencreue conei ¢ COMsAMH.

I'enetnueckue psabl Metaula W HeMeraula. ['eHernueckas CBsi3b MeEXAy — KiacCcaMu
HEOPraHUYEeCKUX BELIECTB.

JlaGopaTopHbie ONBITHI

17. BzaumoneiicTBue OkcH1a KaibLusl ¢ BOAOM.

18.  TlomyTHeHME U3BECTKOBOM BOMBL.

19.  Peaxuus Heitrpanmsanuy.

20.  Tonyuenue runpoxcuna venu(Il) u ero B3auMoneHCTBUE C KUCIOTOM.
21.  Paznoxenue ruppoxcuna meau(ll) mpu HarpeBaHuu.
22.  BszaumopelcTBHE KMCIIOT ¢ METAJIAMH.

23.  BszaumopelcTBHe KMCIIOT C CONSIMA.

24.  OsHakomieHHUE ¢ KOJIEKLUEH COIeil.

25. Bsaumoneiicteue cynbdara meau(ll) ¢ xxenesom.
26.  BsaumomelcTBHE COJIEl C CONSMMU.

27. I'enernueckas cBsi3b HAa IPUMEPE COCAUHEHUN MENH.
IpakTuyeckne padoTbl

6. PerieHne 3KCIEPUMEHTAIBHBIX 33124,

Ilepuoanuecknn 3axkonu Ilepumoanueckasi cucreMa xumMH4eckux djaementos /I, H.
MenpaesieeBa M CTpOCHHE ATOMA

EcrecTBeHHBIE CeMENCTBA XUMHUYECKHX OJJIEMEHTOB. LIEJNIOYHbIE U IIEJIOYHO3EMENbHbIE
MEeTaJUIbl, TAJIOTeHbl, MHepTHBIE (Onaropomnbie) rasel. AMdorepHOCTb. AM(OTEpHBIE OKCUIBI U
ruapokcuabl. KoMiekcHble cou.

Otxpreitue JI. 1. Menneneesbiv Ilepuoanueckoro 3akoHa u co3nanue um Ilepuonudeckoit
CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB.

ATOMBI Kak ¢opmMa CYIIECTBOBAHUS XUMUYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEOEHHA O
CTpOGHHH aTOMOB. JlOKa3aTeiabCcTBAa CJIOXKHOCTH cTpoeHHs aromos. Ombitel Pesepdopna.
IInanerapHas MOnENb CTPOCHUS aTOMA.

CoctaB aTOMHBIX sfep:. MPOTOHbI, HeHTpoHbl. OTHOCUTENbHas aTOMHas Macca.
B3anMoCBs3b NOHATHH «NPOTOH», KHEUTPOH», «OTHOCUTENBbHAsi aTOMHAst Maccay.

Mukpomup. DnektpoHel. CTpoeHHE DBJEKTPOHHBIX yPOBHEH aTOMOB XMMHMYECKHUX
sneMeHTOB NeNe 1-20. IloHATHE O 3aBEPLIEHHOM 3JIEKTPOHHOM YPOBHE.

Wzoronel. Pusnueckuit cmbicn cuMBonuku Ilepuonuueckoit cucrembl. CoBpeMeHHas
dopmymmposka Ileproanueckoro 3akoHa. Mi3MeHeHNs1 CBOHCTB 3JIEMEHTOB B IEPUOZAaX U TPyIIax,
Kak (DYHKUUSI CTPOCHMS 3JIEKTPOHHBIX 00O0JIOYEK aTOMOB.

XapakTepuUCTUKa 3JIEMEHTAa-METaUla U JJIEMEHTa-HeMEeTalla IO HX MOJIOKEHUK B
Ilepnonnueckoii cucteme xumudeckux saeMeHToB /. 1. Menpneneesa.

JeMoHCTpannu

® Pazuunbie opMbl TaOJHILl IEPUOANYECKON CUCTEMBI.
® Monenuposanue noctpoenus llepuonnueckoii cucremsl . M. Menneneesa.
®Mopenu aTOMOB XUMUYECKUX 3JIEMEHTOB.

® Monenu aTOMOB 3JIEMEHTOB 1—3-ro0 nepuonos

JlabopaTopHble ONBITHI.

28. [Monyuenne ampoTEepHOro TMAPOKCHUIA M UCCIIENOBAHUE €T0 CBOHCTB. XHUMHYECKAA
cBs13b. OKHCIHUTEBbHO-BOCCTAHOBUTE/IbHbIE peakuun LoHHas xumuueckass cBsi3b. HoHbl,



0o0pa3oBaHHBIE aTOMaMH METAUIOB M HeMeTauioB. (Cxembl OOpa3oBaHHMs HOHHOW CBSI3H JUIS
OMHApHBIX coennHEHMH. VOHHBIE KPUCTANIMYECKHE PEIIETKU U (PU3MIEeCKHe CBOWCTBA BEILNECTB
¢ oTuM TunoM perérok. [Torarue o GopMyIbHON €MHHUIIE BELIECTBA.

KoBaneHTHast Xummdeckasi CBsi3b. DJEKTPOHHbIE M CTPYKTypHbIe Qopmynbl. KoBaneHTHas
HeronsipHasi CBsi3b. (Cxembl 0Opa3oBaHUS KOBAJEHTHOH CBs3M JUIi OWHApPHBIX COCAMHEHHH.
MonekynspHble M aTOMHbIE KPUCTAIUIMYECKHE PELIETKH, M CBOICTBA BELIECTB C 3TUM THUIIOM
PELIETOK.

OneKTpooTpuLaTeNbHOCTh.  Psn  snexktpoorpuuarensHocTd. KoBaneHTHas — moJssipHas
XUMH4eckas cBsizb. Jumonb. Cxembl 00pa30BaHUS KOBAJEHTHOH NOJSIPHON CBSI3U AJIsl OWHAPHBIX
coequHeHnl. MonekynspHble U aTOMHBbIE KPUCTAJUIMYECKHE PELIETKH, CBONCTBA BELIECTB C 3TUM
THUIIOM PELIETOK.

Merannueckas XUMHUYECKasl CBSA3b U MeTaJUIMYeckas KpucTauinueckas peuiérka. CBolcTBa
BELIECTB C 3TUM THUIIOM pelI€Tok. Enunas npupoga XUMHUECKUX CBsI3ei.

Crenenp okucnenusi. CpaBHeHHUE CTETIEHU OKHUCJIEHHUS U BaJICHTHOCTH.

[IpaBuna pacuéra creneHell OKUCISHUS MO (popMyTaM XUMHIECKUX COSITUHEHUH.

OxucnuTeIbHO-BOCCTAHOBUTENbHBIE peakuuu. OnpeneneHue CTeNeHeW OKWUCIEeHUS I
3JIEMEHTOB, 00pa3yIOIINX BEIIECTBA PAa3HBIX KJIACCOB. Peakiy MOHHOro oOMeHa U OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE peakuyu. OKHUCAUTENb W BOCCTAHOBUTENb, OKUCJIEHHE U BOCCTaHOBJIEHUE.
CocraBneHue ypaBHEHMH OKHCIHUTENbHO-BOCCTAHOBUTENBHBIX PEAKLUl METOJOM 3JIEKTPOHHOIO
OanaHca.

JeMOHCTpauHHu

®BuneodparmenTsl u cnaiinpl « MOHHASI XUMUYECKAst CBS3bY .

® KoJsuteknus BeIEeCTB C MOHHON XUMUYECKOH CBA3BIO.

®Monenu MOHHBIX KPUCTAJUINYECKUX PEIIETOK.

®BuneodparmenTsl 1 cnaiinel «KoBaneHTHAS XUMUYECKas CBSI3bY.

o Konnexkuust BeecTs MOJIEKYJISIPHOTO U @aTOMHOT'O CTPOEHHSL.

e Monenu MONEKYJSIPHBIX U AaTOMHBIX KPUCTAJUINYECKUX PEIIETOK.
®BuneodparMeHTsl U cnaiapl «Metamdeckass XUMAYECKasi CBS3hY.

o Konnexuust «MeTasl U CIIaBbDY.

® B3aumozelicTBIE IMHKA ¢ CePOM, CONSTHON KUCIOTOM, Xopunom meau(1l).
o] opeHue Maruusi.

® B3anMoaeicTBHE XJIOPHOU U CEPOBOAOPOIHON BOBIL.
JlabopaTopHbie ONBITHI

29. H3rorosnenre Moaenu, WITOCTPUPYIOLIEH CBOMCTBA METAJUINYECKON CBS3H

9 kjacce

I[oBTOpeHue u 0600meHne cBeeHUH MO Kypcy 8 kiaacca

bunapubie coemuHenus. Okcuupl coneoOpasyroiue U HeconeoOpasyoomue. [ uapoKCHst:
OCHOBaHMs, aM(poTepHbIe, KUCIOThL. CpemHue, KUCHbIe, OCHOBHBIE COJIH.

O6o0mmenne cBeeHNii 0 XUMHYECKUX peakuusax. Kiaccupukanys XUMHUECKUX PEeaKkui Mo
Pa3IUYHBIM OCHOBAHMSIM: COCTaBY M YHCIY PEarupyroImux U 0Opas3yroIIUXCsl BELIECTB, TEIIOBOMY
s¢ddexTy, HaNpaBICHWIO, W3MEHEHUIO CTETeHEH OKHCJICHHS  JJIEMEHTOB,  O00pa3yroIux
pearupyroiie BelecTna, ase, NCIOJb30BAHMIO KaTAIU3aTOPA.

IlonsiTHE O CKOPOCTH XUMHYECKOW peakuuu. DaxkToppl, BIUAKOIIUE HA CKOPOCTH
XUMUYECKUX PEaKLUWil: MPUpPONa pearupyroliuX BEINECTB, HMX KOHLEHTpALUs, TeMIepaTypa,
IUTOLIAIb CONMPUKOCHOBEHUS, HaMuue Kataimsatopa. Karamus.

JeMoHCTpannu

® O3HAKOMJICHHE C KOJUIEKLIUSIMUA METAJUIOB U HEMETAJLIOB.
® O3HAKOMJICHHE C KOJUIEKLIMAMU OKCUIOB, KUCJIOT U COJIEH.

©3aBHUCUMOCTh CKOPOCTH XMMUYECKON peakLMU OT MPHUPOAbl PEArHPYIOLIUX BELIECTB.
¢ 3aBUCHMOCTb CKOPOCTH XUMHUYECKON PeaKLUU OT KOHLIEHTPALUN PEearupyrolux BeIIeCTB.
¢ 3aBUCUMOCTb CKOPOCTM XHMHYECKOW peakUud OT IUIOIAAU  CONPUKOCHOBEHMUS



pearupyroInx BemeCTB (KKUITAUN CIIOW»).
¢ 3aBICHMOCTb CKOPOCTH XUMHUYECKOH PEaKIUU OT TEMIIEPATyPbl PEarupyroLIiX BELIECTB.
JlabopaTopHbie ONBITHI

BzaumoneiicTBue ammMuaka U XJOPOBOAOPOA.

Peaxuus HelTpanusauuu.

Habmonenue teroBoro sddexra peakuuu HeHTpaTu3anym.
Bsaumopeiicteue cepHoit KUCIOTHI ¢ okcuaom menu (11).
PaznoxeHue nepokcuia BOAOPOa C IIOMOLIBIO KaTanasbl KapToderns

AR e e

3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKLIMU OT MPHUPOABI PEArHpPYIOIIUX BELIECTB
Ha TIpUMepe B3aUMOJCHCTBHSI PAaCTBOPOB THOCYJIb(aTa HATPUS W XJyopuaa Oapusi, THOCYJb(aTa
HATPUsI U COJISTHOM KUCJIOTHI.

7. 3aBUCHUMOCTb CKOPOCTH XHWMHUYECKOH pEeaKUUHd OT MPUPOIbl METAIOB MPU HUX
B3aUMOJIEHCTBUH C COJISTHOM KHUCJIOTOM.

8. 3aBUCUMOCTh CKOPOCTHM XHUMHYECKONW peakLUd OT TMPUPOAbl KHUCIOT MpHU
B3aUMOJIEMCTBUH HUX C JKEJIE30M.

0. 3aBUCUMOCTb CKOPOCTH XMMHUECKOH peakLy OT TeMIIEpaTyphl.

10. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PeaKkLIUi OT KOHLIEHTPALUHU.

11. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakuud OT IUIOIAAN CONPUKOCHOBEHHS
pearupyomux BeLIeCTB.

12, 3aBHCHMOCTbL CKOPOCTH XMMHYECKOH PEAKLIUU OT KaTaIu3aTopa.

XumMHuyeckHe peakKliu B PACTBOPAX IEKTPOJIUTOB

IlonsaTHE 00 BJEKTPONUTHYECKOH TUCCOLMALMU. DJEKTPOIUTBI W HEIJIEKTPOJIUTHI.
MexaHu3sM  IUCCOLMALIMK  3JIEKTPOJIMTOB C  pa3iWYHbIM  xapakTepoM cBs3u.  CremneHb
ANEKTPONUTHYECKOH nuccounanun. CuibHBIE U CIIa0ble SJIEKTPOJIUTHL.

OCHOBHBIE TOJIOXKEHUS] TEOPHU HJIEKTPOIUTHIECKON nuccounanyy. Kiaccudukanus HOHOB
U ux cBoicTBa. KHCNOTBI, OCHOBaHMA U COJNM KakK 3JeKTpoiuThl. Mx xmaccubpuxaums u
OUCCOLUALINS.

OO0ume xumIyeckne CBOMCTBA KUCIOT: U3MEHEHHE OKPACKU MHANKATOPOB, B3aHMOJCHCTBHE
C MEeTaJUIaMH, OKCHJIaMHU U THIPOKCHUIAMH METAJUIOB U COJIIMU. MOJIEKYJISIpHBIE U HOHHBIE (TIOJTHbIE
U COKpAIIEHHbIE) YPABHEHUS PEaKIUI.

XUMHYECKUN CMBIC] COKPAIEHHBIX YPABHEHHWN. Y CJIOBUS MPOTEKAHUS PEAKLMH MEXOY
3JIEKTPOJIMTAMU 0 KOHLA. Psij1 akTHBHOCTH METaJLIOB.

OOmme XMMHUYECKHe CBOMCTBa MIeNOYel: B3aUMOAEWCTBHE C KHCJIOTAMH, OKCHIAMHU
HeMeTrawioB, coisimu.  OOmme  XMMHYECKHe  CBOWCTBA  HEPACTBOPUMBIX  OCHOBAHUH:
B3alMOJIEHCTBHUE C KUCIOTaMHU, Pas3jioKeHHe PU HarpeBaHuM.

OO01ue XuMHYeCKre CBONCTBA CPEIHHUX COJICH: B3aUMOJEHCTBHE ¢ KHCIOTaMH, IEIOYaMHU,
COJIAIMH M MeTAJJIaMU. B3auMOnelcTBHE KUCTIBIX COJIEH CO  IIEJIOYaMMU.

I'mnponus, kak oOMEHHOE B3aUMOAEWCTBUE CONell ¢ BOMOHW. ' Mmponm3 coiu  CHIIBHOTO
OCHOBaHMSI M caboi KUCHOThl. ['maponus comm cnaboro OCHOBaHMS M CHIIbHOW KUCHOTHI. [lkana
pH.

CaolicTBa KHCIOT, OCHOBaHHUI, OKCUAOB U COJIEH B CBETE€ TEOPUHU 3JIEKTPOIUTHUECKOU
JUCCOLMALMU U OKHUCIUTENbHO-BOCCTAHOBUTENbHBIX PEAKLIMH.

JAemMoHCcTpanum.

e licnibiTaHre BEIIECTB U UX PACTBOPOB HA SJIEKTPOIPOBOAHOCTD.
© 33aBHCHMOCTD 3JIEKTPOIPOBOAHOCTH YKCY CHOM KUCIOTHI OT KOHLEHTPALIUH.
® J[Bi>KEHNE OKPAILIEHHBIX HOHOB B 3JICKTPHUECKOM IOJIE.

® OnpenieneHne XapakTepa Cpeabl B pacTBOPax COJEH.
JlabopaTopHble ONBITHI.

13. Jucconnarus cinadbIX HJIEKTPOIUTOB HA IPUMEPE YKCYCHON KHUCIIOTHI.

14.  HsmeneHue okpacku MHIMKAaTOPOB B KMCIOTHOM Cpesie.

15.Peaxkuys HeWTpanu3aLuy pacTBOPA WENOYH PA3INYHBIMU KHCIOTAMU.

16. INonyuenne rugpokcuna menu(ll) u ero B3anMoneicTBHE C Pa3TMUHBIMUA KHCJIOTAMH.

17. BsanmoneiicTBue CHITbHBIX KUCIOT ¢ okcuaoM menu(1l).



18-20. B3aumomencTBHE KUCIOT ¢ METAJUIAMH.

21.  KauectBeHHas peakius Ha KapOOHAT-MOH.

22.  Tlony4eHue CTyaHS KPEMHHUEBON KUCIOTHI.

23.  KauecTBeHHas peakuys Ha XJOPHU/- U CyJIb(aT-HOHBI
24.  H3meHeHHe OKpacKM HHIMKATOPOB B LIEJIOYHOM cpefe.
25. BzaumoneiicTBue wesoueil ¢ yriieKUCIbIM ra30M.

26.  KauecTBeHHas peakius HA KATMOH aMMOHMSL.

27. [Monyuenne runpoxcuna menu(ll) u ero pasnoxeHue.
28.  BsaumonelicTBre KapOOHATOB C KUCIOTAMHU.

29. Tonyuenue runpokcuna sxenesa(lll).
30. B3anmoneiicTaue xemnesa ¢ pacTBOpoM cyibdara menu(1l)
IIpakTHyeckue padoTbl

1. CBoiiCTBa KUCIIOT, OCHOBAHUM, OKCHJIOB U COJIEH B CBETE TECOPHUH 3JIEKTPOJUTHYECKOU
JUCCOLMALINN U OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUi

HemeTtannbl 1 HX coeIHHEHUSI

Ctpoenne aToMOB HeMmeTrauioB U ux nonokenne B Ilepuogmveckoit cucreme. Psn
3JEKTpOOTpHULIaTeNbHOCTH. KpucTtamndeckue pelmérku HeMeTalloB — IPOCThIX  BEIIECTB.
Annorporust U €€ npudynHbl. Pusndeckue CBOWCTBA HeMeTawioB. O0IIMe XUMHUUECKHEe CBONCTBA
HEMETAJUIOB. OKHCIUTEJbHbIE 1 BOCCTAHOBUTEIIbHBIE.

l'anorennl, cTpoeHHE HUX aTOMOB M MOJEKyJ. Du3NuecKMe U XHUMHYECKHE CBOMCTBA
rajJloreHoB. 3aKOHOMEPHOCTH W3MEHEHHsl CBOICTB Tajlor€HOB B 3aBUCHMOCTH OT HMX IOJOXKEHUs
B llepuomuueckoii cucreme. HaxokaeHue rajoreHOB B MPUPOAE U UX TMOTyUYCHHE. JHAUCHUE U
MIPUMEHEHUE TaJIOTEHOB.

l'anorenoBomopoabl M COOTBETCTBYIOIIME UM  KUCJOTBHL IUIABUKOBAs,  COJIsSHAf,
O6pomoBoaopoaHasi, nogosogopoanas. 'amorennnpl. KadecTBeHHBIE peaknuy Ha rajOreHNI-HOHBL
[IpumeHeHne COeTUHEHUI raJIoreHOB U X OHMOJIOTHYECKas POJIb.

OOmas xapakrepuctuka sjemMeHToB VIA-rpynmel. Cepa B mpupome U €€ IOJNy4YEHHE.
AnnoTponHbeie MOAH(UKALIK CEpPhl M UX CBOMCTBa. XUMHYECKHE CBOICTBA CEpPhI M €€ NPIMEHEHHE.

CepoBonopona: cTpoeHne MOJIEKYJIbl, (PU3NYECKUE U XUMHUYECKHE CBOWCTBA, MOJyYeHHE U
3HaueHne. Cepoomoponnast kuciota. Cynbhuasl 1 ux 3HadeHue. JIFoMHHODOPHI.

Oxcun cepui(1V), cepHucras kuciora, cyibdurel. KadecTBeHHast peakimsi Ha CyJbpUT-
HOH.

Oxcun cepri( V1), cepras kuciora, cynbdarsl. KpucraamoruapaTsr

KagecTBeHHas peakumst Ha CyJbpaT-HOH.

CepHast xucnora — CHJIBHBIN 3yekTpoauT. CBOWCTBA pa3OaBIeHHONW CEPHON KHCIOTHI, Kak
TUNUYHON KHCJIOTHI: B3aMMOJEHCTBHE C METAUIAMH, OCHOBHBIMU M aM(OTEpPHBIMU OKCHIAMH,
OCHOBAaHMSIMU U aM(OTEPHBIMU THAPOKCHIAMH, consimu. KauecTBeHHas peakuus Ha Cyab(aT-HOH.

OOfmas xapakTepuCTHKa 3JeMEHTOB VA-rpymmbl. A30T, CTPOSHHME aroMa M MOJEKYJIbL
duznueckre 1 XMMUYECKHE CBOWCTBA U MPHMEHEHUE a30Ta. A30T B MPHUPONEHU €ro OHOJOrHIecKas
pOJIb.

AMMHaK, CTpOEHHE MOJEKYJbl U (PU3NYECKHE CBOMCTBA. AMMHA4Has BONA, HAILIATHIPHBINA
CIHPT, TUApPAT ammuaka. JIOHOPHO-aKLEeNTOPHbIH MexaHW3M OOpa3oBaHUsl KAaTHOHA aMMOHWSL
BoccranoBurenbHble cBoiicTBa ammuaka. Conu aMMOHMSA U X TpuMeHeHne. KauecTBeHHas peakius
Ha KaTMOH aMMOHHUS.

Oxcupabl a3oTa: HecojeoOpasyroImue M KUCJIOTHBIE. A30THCTas KHCJIOTa U HUTPHTHL
A30THas KMCIIOTa, €€ nosyueHue U cpoiictsa. Hutparsl.

Docdop, crpoenne aroma u amwtorponus. Pochunsl. Pochun. Oxcun ¢ocdopa(V) u
oprodochopnas kucnora. Docharer. PocopHbie yaodpeHus. MHCEKTUIHIBL

OOfmas xapakTepucTuka 3JeMeHTOB 1V A-rpymnmel: OCOOEHHOCTH CTPOEHHS AaTOMOB,
MPOCTBIX BELIECTB U COENAMHEHUN B 3aBUCUMOCTH OT IOJOXEHHUs 3JeMeHTOB B Ilepuoanueckoii
cucreMe. Yriepon. AJIOTponHble MoauduKanuu: anMas, rpadpur. AmMopdHBII yriepony u ero
COopTa: caka, AaKTHBHPOBAHHbIA yrojb. ApcopOomsi. XHUMHUYEeCKHe CBOKHCTBA yriepoaa.
Kokcoxummuyeckoe npou3BOACTBO U ero npoxykuus. KapOunsl.

Oxcun yraepoma(ll): cTpoeHne MOJeKysbl, HONyuYeHHe W ero csoicTBa. Okcup
yraeponga(IV): cTpoeHue MONEKyJbl, TOJIYYeHHE W €ro CBoWcTBa. YronpHas kucnora. Conwm



yTOJNIHOW KHCJIOTHI: KapOOHAThl M ruapokapOoHaThl. TexHuYecKas M MHIIEBast COMa.

Heopranndeckue u oOpraHuuyeckue BeIIeCTBa. YTJIEBOAOPOAbl. XHMHYECKO€ CTPOEHHUe
OpPraHUYECKUX BEILECTB, KaK MOPSAOK COSAUHEHNs aTOMOB B MOJIEKYJIE€ 110 BaJI€HTHOCTHU.

MeraH, 3TaH, Kak IpeAesbHble YINIEBOAOPOAbl. OJTUIIEH U aleTUJIeH, KaK HemnpeielbHble
(HeHachIeHHbIE)  yrieBomoponbl. [opeHne yriaeBomoponos. KadecTBeHHblE peakuuu Ha
HerpeaebHbIE COeTUHEHUS].

OTWIOBBI CHHPT, €ro NOJyuYeHWe, TMpHMeHeHHe U (PU3HOoNoruyeckoe IeicTBue.
Tpéxaromuplii cnupT rimuepuH. KadecTBeHHass peakuusi HA MHOTIOATOMHBIE CIIUPTHI. Y KCyCHAs —
NPEICTaBUTENb Ki1acca KapOOHOBBIX KHUCIIOT.

Kpemnuii, crpoenue ero aroma u csoiictsa. Kpemnuii B npupoae.

Cunmuunet u cunas. Oxcun kpemuusi(1V). Kpemanesas kucnora u €€ Com.

IIpousBoacTBo cTekna W LeMeHTa. lIpomykiuusi CHJIMKAaTHOM  MPOMBIIIIEHHOCTH:
ONTHYECKOE BOJIOKHO, Kepamuka, papdop, ¢asHc. Onrryueckoe BOJIOKHO.

Hemeramner B mpupone. ®PpakumoHHas TMEpEeroHKa JKUIKOTO BO3AyXa Kak Ccrocod
NOJTyUeHHs1 KUCIOpoaa, a3oTa, aprona. Ilomyuenne docdopa, xpemHms, Xiopa, nomaa. DIEKTPOIH3
pacTBOpPOB.

ITony4yeHue cepHOI KMCIOTBI: CBIPBE, XUMHU3M, TEXHOJIOTHYECKAs CX€Ma, METOA KHUIIALIEero
CJIOS, TIPUHLUMBI TEIUIooOMeHa, MPOTUBOTOKAa M IMpKyssnun. Oneym. IIpomnsBoacTBo amMmuaka:
CBIPBE, XUMH3M, TEXHOJIOTHYECKAs CXeMA.

JeMOHCTpauHHu

Kosnekuust HemeTaios.

Monenu KpUCTAJUTMYECKUX PELIETOK HEMETAIIOB: AaTOMHbBIE U MOJIEKYJISIPHBIE.
O30HaTOp ¥ MPUHLIUIIEI €70 PabOTHI.

I'openne HeMeTayuIoB — MPOCTBIX BELIECTB: Cepbl, (pocdopa, ApeBECHOro yris.
OO0pas31ibl TaIOreHOB - MPOCTHIX BEIIECTB.

B3anmozeicTere raloreHoB ¢ MeTajuIaMH.

BeITecHeHue xmopa OpoMOM MM HOAa U3 PaCTBOPOB MX COJIEH

Konnexkuust npupoaHbIX COEAUHEHUHN XJI0Pa.

BsaumogpeiicTue cepbl ¢ MeTaJUIAMU.

I'openue cepsl B kucaopone

Komnekius cymbGUAHBIX Py,

KauecTBennas peakiyist Ha CyIb(QHUI-HOH

ObeciBeunBaHNEe OKPAIIEHHBIX TKAHEH M LIBETOB CEPHUCTBIM Ia30M.
B3anmoneiicTBre KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOTBI C MEIIBIO.
OO0yrnuBaHue OPraHMYECKUX BEIIECTB KOHLEHTPHUPOBAHHON CEPHON KHUCIOTOM.
JHuarpamma «CocTas BO3AYXay.

Buneodparmentsr u cnaiinb «IItrausn 6azapsry.

[onyuenne, codupanue u pacro3HaBaHUE AMMHAKA.

Paznoxenue bmxpomara aMMOHHSI.

B3anmoneiicTere KOHLIEHTPUPOBAHHOM a30THON KUCIIOTBI C MEBIO.

I'openune uéproro nopoxa.

Paznoskenne HUTpaTa Kajus U rOpEeHUe JPEBECHOIO YIOJbKa B HEM

OO6pa31el MPUPOIHBIX COeOMHEHUI Pocdopa.

Topenue dpocdopa Ha BO3AyXe U B KUCTOPOAE.

[Nonyuenne 6enoro gocdopa u UCTIBITAHHE €rO CBOWCTB

Komnexiust «O0pasiibl mpUPOIHBIX COSAMHEHUN YTIePOIa»

e [loptper H. /. 3enunckoro. IlornoiieHue akTUBHPOBAHHBIM YINIEM PacTBOPEHHBIX
BELIECTB WU ra3o0B.

® VYCTpOHCTBO MPOTUBOrasa.
® Mopenu MOJeKyJl MeTaHa, 3TaHa, STUIIEHA U alleTHIIeHa.



® BsaumonelicTBue dTHICHA C OpPOMHOI BOAOW M PacTBOPOM IMEPMAHTaHATA KaJIHs.
® (OO0ue XuMHYECKHEe CBOHCTBA KHCIIOT HA MTPUMEPE YKCYCHOM KHCIIOTHL

® KauvecTBeHHas peaklysi HA MHOIMOATOMHBIE CIIUPTHL

o Komneknust «O0pa3ibl NPUPOIHBIX COSTUHEHUH KPEMHUSD .

® Kosutekuus CTeKIIa, KEPAMHKH, LIEMEHTA U U3JENIUNA U3 HUX.

¢ Konnekuus NpoayKIMHA CUJIMKATHON TPOMBILIIEHHOCTH.

® BuneopparmeHTsl U cnainbl « [ Ipou3BOICTBO CTEKIIA M LIEMEHTY .

o Komnekuus «IIpupoaHple COENUHEHNs] HEMETAILIOBY .

® BuneodparMeHThl 1 craiinbl « PpakMOHHAS TEPETOHKA )KUIKOTO BO3IyXa»

® Buneopparmentol u crnadigel  «[lomydeHne Bomopoma, KHCJIOpOJAa M TaJIOTEHOB
JEKTPOJUTHIECKUM CIIOCOOOMY.

® Mopenu annaparos AJis1 IPOU3BOJACTBA CEPHOU KUCIIOTBHI.
Mopnenb KAMALIETO CIOA.

Mopenb KOJIOHHBI CHHTE3a AMMHAKA.

Buneodparmentsr u cnaiinbl « [ Ipon3BOACTBO CEPHOM KHCIOTHD) .
Buneodparmenter u cnatinsl «[Ipon3BoacTBo aMMHUaKay .

Konnexuus « ChIpb€ 115 MOTyUYEHUs] CEPHOI KUCTIOTBDY .
JlaGopaTopHbie ONBITHI

31.  PacnosHaBaHuW€ rajOr€HHI-HOHOB.

32.  KauecTBeHHbIE PEAKLMH Ha CYJIb(aT-HOHBI.

33.  KauvecTBeHHasi peaKkLsi HA KATHOH aMMOHHMSL.

34,  Xumudeckue CBOICTBA a30THOM KUCJIOTHI, KaK 3JIEKTPONIHUTA.
35.  KauecTBeHHble peakiuu Ha GochaT-HoH.

36.  TlonyueHue u CBOWCTBA yTONBHOM KMCIOTHL.

37.  KauecTBeHHas peakuus Ha KapOOHAT-MOH.

38.  TlpomyckaHue yrIEKUCIOrO ra3a 4epe3 pacTBOP CUIIMKATA HATPHUS .
IIpakTHyeckue padoThI

2. Hsyuenune CBONCTB COISTHOM KUCIIOTHI.

3. Hsyuenune CBONUCTB CEPHON KUCIIOTHL

4. IlonyyeHnne amMmmMuaka U U3y4eHHUE €ro CBOMCTB.

5. TTosy4yeHue yIIeKUCIIOro ra3a U U3y YeHHe ero CBOMCTB.

MeTanabl H HX COeIHHEHHS

Ilonoxxenne werawioB B Ilepuonnueckol cucreme xumuueckux saementos /[ WM.
MenpeneeBa, CTpOeHHME HX aTOMOB M KPHUCTALIOB. Meraumdeckas CBsi3b M MeETaNIMYECKast
KpUCTaIN4ecKast pemérka. Pusnueckue CBONCTBA METAIOB. 3JIEKTPO- M TEIUIONPOBOJHOCTD,
OTpaXkaroIas CocoOOHOCTh, MIACTUYHOCTh. CIUTaBbl YEPHBIE U LIBETHBIE.

Meranisl Kak BOCCTAaHOBUTENU. DJEKTPOXUMMYECKUI psiii HampsbkeHu. B3aumopeiicTsue
METAJJIOB C HEMETAJUIaMH, OKCUJAMHU, KUCIOTaMH, COJIAMH. AJTFOMHUHOTEPMUSL.

CTtpoeHne aTOMOB U MPOCTBIX BELIECTB LIEJIOYHBIX METAJIOB. 3aBUCHMOCTb (PH3HUECKHX
U XHUMHYECKUX CBOMCTB IIEJOYHBIX METAJUIOB OT 3apsoB saep ux aroMoB. Okcuabl u
TUAPOKCHUIBI LIENOYHBIX METAUIOB, UX IOJy4Y€HHE, CBOWCTBA, NpUMEHEeHHWe. Baxuenmue conu
LIEJIOYHBIX METAJIOB, UX 3HAYE€HHUE B KMBOM M HEXUBOW MPUPOAE U B XKM3HU YEJIOBEKA.

CtpoeHue aToMOB M MPOCTBIX BELIECTB ILIEJIOYHO3EMENbHBIX METAJUIOB. 3aBUCHMOCTD
(pU3NIECKNX U XUMHUYECKUX CBOMCTB IIENIOYHO3EMENbHBIX METAJUIOB OT 3apsiiOB sIAep HX aTOMOB.
Oxcuapl U TUAPOKCHUIBI LIENTOUYHO3EMENIbHBIX METAJIOB, UX IMOJyYeHHEe, CBOICTBA U NPUMEHEHHUE.
Baxneimue conu IENOYHO3EMENBHBIX METAJUIOB, WX 3HAYEHWE B IPUPOAE U KU3HHU YEJIOBEKA.
Kapbonater u ruapokapOOHATHI KaIbLISL.

JKéctkocte BOmbl: BpeMeHHass M mocTtosiHHas. CrocoObl  yCTpaHeHHs BpPEMEHHOM
xéctkocTd. CiocoObl yCTpaHeHUs MOCTOSTHHON KECTKOCTU. MIOHHTBL

CoenuHeHyst aIFOMUHUSL B TIpupoae. XUMHYECKHe CBOHcTBA amomuuust. OcobOeHHoCTH
OKCHJAa U THAPOKCUAA ATIOMHUHHUS Kak aM(pOTEepHBIX COCOUHEHMN. BakHeime coiu amroMUHUS



(xyopun, cynsdar).

OcoOenHoctu cTpoeHust aroma kenesa. JKenmeso B mpupone. Bakreiiimue pyabl skenmesa.
Oxcunel u ruapokcunst xkeneza(ll) u xeneza(lll). Comnu sxene3a(ll) u sxenesa(lll). ObnapykeHue
HMOHOB KaTHOHOB >K€jle3a B pacTBOpe. 3HaueHUEe COEANHEHUH skenesa.

Kopposzust xumuueckas 1 3J1eKTpoXUMHYecKasi. 3alliTa MeTajuloB OT KOppo3uu. Mertauisl B
npupone: B CBOOOMHOM BuAe U B BuAe coenuHeHwil. [lonarue o meramtypriu. UépHas u BeTHas
MeTtatyprust. IlupoMerannyprus, rHApOMETATYprus, dJIeKTpOMeTaTyprust. JIOMEeHHBI nmpouecc.
ITepepaboTka 4yryHa B CTaJIb. DIEKTPOJIH3 PACILIABOB.

JeMOHCTpaunu

® B3anmopaelcTBre HATPUs, JIUTUS U KaJIbLIUs C BOJOM.

o 'opeHue HaTPusl, MarHUs U >KeJie3a B KUCIOPOAE.

® Benbinka TEPMUTHOM CMECH.

® B3anMonencTere CMeCH MOPOLIKOB CEPBI U JKENe3a, [IUHKA U CePBI.

¢ B3anMoeicTBHE ATFOMUHMS ¢ KUCJIOTAMH, MIEJI0YaMU 1 BOIOMH.

® B3auMOJeNCTBHE JKee3a U MEU C XJIOPOM.

® B3auMoneiicTBUE MEAW C KOHLEHTPUPOBAHHOW CEPHOM KUCJIOTOM M a30THOW KHUCJIOTOH
(pa3baBieHHON U KOHLIEHTPHUPOBAHHON).

® Oxpacka IJIaMeHH COEAMHEHUSMH IIEeJOYHbIX METAJUIOB.

® Oxpacka IlaMeHH COeIMHEHUSIMU IET0YHO3EMENIbHBIX METAJLIOB .

® [ aieHre U3BECTU BOJOM.

o] lonyueHue KECTKON BOABI B3AUMOAECHCTBUEM YIJIEKUCIONO C U3BECTKOBON BOMOM.

® YcrpaHeHrne BPEMEHHOH JKECTKOCTH KUITSTYEHHEM M TOOABKOH COZBI.

® YcTpaHeHHe NOCTOSIHHOM JKECTKOCTH T0OaBKOH COJIBL

® MIoHUTBI M IPUHLIUI UX JeicTBUS (BUAeopparMeHT).

o KoJiek1usi MpUPOAHBIX COEANHEHUH aIFOMUHUSL.

®BuneodparmenTsl 1 cnaiiabl « OKCHA ATFOMUHUS U €r0 MOJU(PHUKALIAI.

o [Jonyuenne aMm(pOTEPHOrO rHIPOKCHA ATFOMUHUS U HC CIIENOBAHNE €r0 CBOICTB.

® Komnekius: « XUMHUYECKUE UCTOUHUKH TOKA .

® PesynbTaThl JIMTENBHOIO 3KCHIEPUMEHTA MO HM3YYEHUK) KOPPO3WU CTANbHBIX W3AEIUN B
3aBHCHMOCTH OT Y CJIOBUI IPOLIECCOB.

e Boccranosiienue mean u3 okcuaa meau(ll) Bomopogom.

® BuneodparmMenTsl U craiinsl « [ IJpon3BOICTBO UyTryHA U CTAIN.

®BuneodparmenTs 1 cnaiiabl «3nenns u3 uyryHa u cranmy.

®BuneodparmenTsl U cnaiinsl « [ Ipou3BOICTBO AFOMIHUSD .

JlaGopaTopHbIe ONBITHI
39. B3anmoneiicTBue xenes3a ¢ pacTBopoM cyibpara menu(1l).

40.  TlonyyeHue U3BECTKOBOI BOMbI M OMbITHI C HEMH.

41. [onyuenne ruapoxcunos xenesa(ll) u (III). 42 KayecTBeHHbIE peaki HA KaTHOHBI
KeJesa.

IIpakTuyeckue padoTnl

6. TonyueHne >KeCTKOM BOABI U CIIOCOOBI €€ YCTPAHEHUSI.

7. Pemenne sxcnepuMeHTaIbHBIX 3a1a4 10 TeMe «MeTtaub .

XuMHS M OKPYKAI0IIAs Cpeaa

Crpoenne 3emuu: Aapo, MaHTHs, 3€MHAsl KOpa, UX XUMUYecKuil cocras. Jlurochepa u e
XuMHueckuil coctaB. MuHepanbl. Pynbl.  Ocanounele mnoponbl. IlonesHble uckomnaemble.
Xumudecknii cocTas ruapocheprl. XUMUYECKHH COCTaB aTMOC(epsbL.

HCTOYHMKM XMMHUYECKOTO 3arps3HEHUS] OKpYsKaromen cpenpl. [ odanbHble 3KONOTHUECKUe
npoOJeMbl YEeNOBEYECTBA: MAPHUKOBBIA  3(P(EKT, KHUCIOTHbIE HOXKIH, O30HOBBIE MABIPHI.
MekayHapoaHOe COTPYOHHUYECTBO B OOJNACTH OXpPaHbl OKPYIKAKOLIEH Cpeabl OT XMMHUYECKOTO
3arpsi3HEHUsA. «3eNEHAS XUMUS) .



JAeMOHCTpaunu

®BuneodparmenTsl u ciaiinbl « CTpoeHne 3eMiIi 1 €€ XUMHIECKUH COCTaBy.
® Konnexkuust MUHEpaaoB U TOPHBIX OPO.

® Komnekuusa «Pynpl MeTamiosy.

e BuneodparmenTs! u ciaiiibl «I 00aipHbIE SKOJOTHYECKHE POOIEMbl YEJIOBEYECTBAY .

JlaGopaTopHbie ONBITHI

43. U3yueHue rpaHura.

O000menne 3HAHUI M0 XUMHUH 32 Kypc OCHOBHOI mkoJblL [loaroroka k OcHoOBHOMY
roCcyAapCcTBeHHOMY IK3AMEHY

CtpoeHne aromMa B COOTBETCTBUHM C TOJIOKEHHEM XUMHUYECKOTO 3JIEMEHTa B
ITepuonuueckoii cucreme. CTpoeHHE BelleCTBa: XUMHUYECKasl CBSI3b U KPUCTAJUINYECKUE PELIETKU.
3aBHCUMOCTb CBOHCTB OOpa30BAHHBIX 3JEMEHTAMH IPOCTHIX BEIIECTB (METAJIOB, HEMETAJUIOB,
ONaropomHbBIX Ta30B) OT TMOJIOKEHUs 3JeMeHTOB B llepuommueckoit cucreme. Tumnonorus
HEOPraHWYeCKUX BELIECTB, AEJICHHE UX Ha Kjacchl U rpynmnsl. [Ipeacrasureny.

Ilpu3Haku U yCnoBUSl NPOTEKAHU XUMHUYECKUX peaklui. TUMosorus XUMHUYECKUX peaKLui
IO pa3jM4YHBIM OCHOBAHMAM. Peakumu HOHHOTO oOMeHa. OKHCIHUTEIbHO-BOCCTAHOBHUTEIbHBIE
peakuuu.

XUMHYECKHE CBOMCTBA IMPOCTBIX BELIECTB. XapakTepHbIE XHUMHUYECKHE CBOMNCTBA
coieo0pasyoUMX OKCHIOB, THAPOKCHAOB (OCHOBAHUH, KUCIOT U aM(pOTEPHBIX THIPOKCHIOB),
COJIEN.



KoHTpoab ypoBHSI 00y4€HHOCTH

JInist KOHTPOJIst ypOBHSI 00y4EHHOCTH HCIIONB3YIOTCS BE OCHOBHBIE CHCTEMBI:
1. TpanuunoHHas cucrema. B 5TOM ciyyae ydammuiicss JOJKEH UMETh 110 TEME OLIEHKU!
- 3a YCTHBIH OTBET WK IPyTYI0 GOPMy KOHTPOJSI TEMATHYECKOTO MaTepHaa;
- 3a yabopatopHble paboOThl (€CIM OHH TNPEAYCMOTPEHBI  MPOrPAMMHBIMHU
TpeOOBaHUSMN).
Hrorosas orieHKa (3a 4eTBEPTh, OIYTOANE) BBICTABIIACTCS KaK cpenHeapupMeTHIecKas BCex
NEPEYHCICHHBIX OLEHOK
2. 3auernas cucrema (10-11 kmaccel). B 3TOM ciiydae KOHTPOJb 3HAHUHM MO TEMe
OCYIECTBJIIETCS TPU MOMOINM 3adera. lIpudeM cpada BCeX 3a4€TOB B TEUEHHE Trofa SIBISIETCS
00513aTeNTbHON [T KAKAOTO YHAIerocs, U Mo KaKIOH TeMe MOXKET ObITh BBICTAaBJIEHA TOJIbKO OJTHA
OLICHKA 33 3a4€T.
OnHako 3a4eTHasi CUCTEMa HE OTMEHSIET MCIIOJIb30BAHMS U TEKYIINX OLCHOK 32 Pa3JInYHbIE
BUIBI KOHTPOJIS 3HAaHWNA. B 3a4eTHBI Marepuan AOUKHBI ObITh BKJIIOYEHBI BCE TPH JJIEMEHTA
KOHTPOJISI: BOIPOCHI JIJIs1 IPOBEPKH TEOPETHUECKUX 3HAHUH, TUITOBBIE 33a71a41 U HKCIIEPUMEHTAJIbHbIE
3aaHUs.
Urorosast oreHka (3a 4eTBEepTb, MOJNYTOANE) BBHICTABIIETCS Kak cpemaHeapudmerndeckas
OLIEHOK 3a BCE 3a4eThl. TeKyIIre OLeHKU MOTYT UCTIOIb30BAThCS TOIBKO NSl TOBBILICHUS] HTOTOBOH
OLIEHKH.

O1eHKa YCTHBIX OTBETOB YUAIIUXCSl

OueHka «S5» CTaBUTCS B TOM Clydae, €CIIM y4YallUuiCs TOKAa3bIBAET BEPHOE MOHMMAHUE
CYIIHOCTU PacCMaTPHBAEMbIX SIBJICHUH u TiporneccoB. CTPOUT OTBET Mo COOCTBEHHOMY IUIaHy,
COMPOBOKAAET PACCKa3 HOBBIMH MPHUMEpPaMH, YMEET MPUMEHUTh 3HAHUS B HOBOU CHUTyallUd MPU
BBITIOJTHEHUH TPAKTUYECKUX 3aJaHUI, MOMKET YCTAaHOBUTBH CBSI3b MEXKAY H3Y4YaeMbIM U paHee
U3yYEHHBIM MaTEPHAJIOM, a TaK:Ke C MATEPHAJIOM, YCBOEHHBIM MPH U3YYEHUU APYTUX MPEIMETOB.
Cogep:kaHrie BOMPOCa yHALUHACS U3JIAaraeT CBSI3HO, B KPaTKOU opMe, He TOMmycKaeT OMOIOrHIeCKUX
OIIUOOK W HETOYHOCTEH.

OueHka «4» CTaBUTCS 3a HEMOJHBIA OTBET, B KOTOPOM OTCYTCTBYIOT HEKOTOpPBIC
HECYIIECTBEHHBIC AJIEMEHTBI COJEPKAHUSI WJIH MPUCYTCTBYIOT BCE BBIIICU3JIOKEHHBIE 3HAHUS, HO
JIOMYIIEHBl MAaJIO3HAYUTENbHbIE OHOJOTMYECKHe OINMOKH, HEJOTHYHO, MPOCTPAHHO H3JI0KEHO
OCHOBHOE COZIepP KaHKE BOMPOCa.

OnueHka «3» CTaBUTCS, €CITU YUAIIMICS IMEET HEMOJIHbIE 3HAHUS, HE MOXET UX MPUMEHUTbD,
PACKPBITh CYITHOCTb MIPOLIECCA UJTH SIBJICHUS, AOIYCTHJI Y€ThIPE WU MSATh HEOYETOB.

OueHka «2» CTaBUTCS, €CJIM yYaIUICs HE OBJIaJe)l OCHOBHBIMH 3HAHUSIMU U YMEHUSIMHU B
COOTBETCTBUU C TPeOOBAHUSMH MPOTPaMMbl U NOMYyCTUN Oobine OMUOOK M HEHOYETOB, YeM
HEOOXOIUMO TSI OLIEHKHU «3%.

Onenka 1a00paTOPHBIX U MPAKTHYECKUX padoT

Onenka «5» craBuTCs 32 pabOTY, BBIITOJHEHHYIO TIOJTHOCTBIO 0€3 OIIMOOK U HETOYETOB.

Onenka «4» craButcs 3a padoTy, BBIMOJHEHHYIO MOJHOCTBIO, HO NMPHU HAJIWYHH B HEH He
Oonee omHOM HerpyOoOit OIMOKK U OTHOTO Heo4UeTa, He OoJiee TpeX HeOUYETOB.

Onenka «3» CTaBUTCS, €CIIM YYCHUK MPABIIIbHO BBINOJIHII HE MeHee 2/3 Bcell paOoThl Hitn
nomycTit He Ooiee OHOM rpy0oii OIMOKY U IBYX HEJOYETOB.

Onenka «2» CTaBUTCSI, €CJIN YUCIIO OLIHOOK U HEOYETOB MPEBBICHIIO HOPMY TSI OLIEHKH «3»
WM TIPABUJIBHO BBITIOJTHEHO MeHee 2/3 Bcel padoThL.
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IIpumepHoe TeMaTH4YeCKOe IVIAHUPOBaHME Kypca 8 Kiacca (2 4 B Heel1ro, Beero 70 4, u3 HUX 6 4 — pe3epBHOE BpeMsi)

Homepa Tema ypoka OcHoBHOe cofepxkaHue XapakTepHCTHKA OCHOBHBIX BHAOB AeATEJIbHOCTH
YPOKOB YpOKa o0yuaromuxcsi (Ha ypoBHe YueOHbIX AeiicTBHil)
8 Ki1acc

HauyanbHble NOHSTHS U 3aKOHBI XuMuH (20 )

1

[ Ipenmer XHUMUH.
Pob XUMUH B
PKI3HU YEJIOBEKA

Tena u BemecTBa. CBOICTBA BEIECTB. DTaJIOHHBIE
¢usmueckue  cBoiicTBa  BemecTB.  Marepuanbl Y
MaTepHuajoBereHne. Pollb XUMHH B JKU3HH COBPEMEHHOTO
obmecTBa. OTHOWEHNE O0INECTBA K XUMHUH: XEMOPIIHA U
xeMooOus.

/leMoHcTpauun. Kosiekuus MaTepHaioB U U3ACIHN U3
HUX.

O0vACHAMb, YTO TIPEIMETOM U3YUSHHUSI XUMHUH
SIBJITFOTCSI BELIECTBA, MX CBOMCTBA U UX MPEBPALIECHUS.
Pasznuuams Tena U BELIECTBA, BEIECTBA U MaTEPHAIbI.
Yemanasnueams  NPUYMHHO-CIENCTBEHHbIE — CBSI3H
CBOWMCTBAMH BEILECTB M UX MPUMEHEHHEM
Xapaxmepuzoeams TIONOKUATENBHYIO U OTPULIATENBHYIO POJIb
XUMUU B YKH3HH COBPEMEHHOT'O O0IIECTBa.

MEXKAY|

UlaGopaTopHble onbIThl. 1. O3HaKOMIIEHHE C KOJeKUMeHlApeymenmupoeams CBOE OTHOIIEHHE K XeMopwinu ¥
1abopaTOPHOI MOCY b xemodobum.
2 Mertonel  u3yuenus [Meronel u3yuenuss xumuu. Habmonenue. DxcnepumeHTXapakmepuzosams OCHOBHBIE METObI U3Y4EHUs]
X IMA T MonenupoBanue. Mopenn MaTepuaibHblE U 3HAKOBBIGECTECTBEHHO-HAYYHBIX JUCITUILINH.
VJTH CHMBOJIBHBIE. /Ipueooums TpUMEpbl MAaTEPUANBbHBIX M 3HAKOBBIX HJIH
JlemoHcTpanmu. Mopenn, WHCHOJb3yeMble HAa YPOKAX|CHMBOJIBHBIX MOJENEH, HCIIONB3YEeMBbIX Ha YpoKax (QH3HKH,
¢usuky, Owonormn wu reorpaduu.  OOBEMHBIE  HOMONOTHH U Teorpadpum.
[IAPOCTEPKHEBbIE  MOJENH  HEKOTOPBIX  XUMHYeCKUX|CoOupamb OObEMHBIE U IIAPOCTEPIKHEBBIE MOACTH HEKOTOPBIX]
BerecTs. Moenn KPUCTALUTMYECKIX PEHIETOK XUMUYECKHUX BEIECTB
3 ArperaTHbie ["a3br. XKunkoctu. TeEpable BewmecTsa. B3auMHble Paziuuams TPU arperaTHbIX COCTOSIHMSI BELIECTBA.
COCTOSIHUS BELIECTB  [NEPEXOAbI MEXKOY arperaTHbIMH COCTOSHHSIMHU BEINECTBA|Ycmanasnueams B3aUMOCBA3M MEXIy HHUMH Ha OCHOBE
BO3TOHKA (CyOMUMaIvst) u 1ecyOnuMaIvsi, KOHIEHCAIUST UB3aUMHBIX IIEPEXOJIOB.
MCTIApEHNEe, KPUCTAJUTM3ALMS U TUIABJICHHE. L nniocmpuposants 3TH IEPEXOIbl TPUMEPAMH.
lemoncTpauun., Cobupanue npudopa mnsg nonyudeHus\Habmo0ams XUMAYECKUNH SKCTIEPUMEHT U Oe/1aMb BIBOIBI HA
ra3a U MPOBEPKa €ro Ha repMeTHYHOCTh. BO3roHKa CyXOrOOCHOBE HAOIOIEHHI
mboa, uvonma WM HadTanmHa. ArperaTHble  COCTOSTHHS
BOJIbI.
UlaGopaTopuble ombIThbl. 2. IlpoBepka mnpubopa s
MOJTyYEeHUsI FA30B HA FePMETHYHOCTD
4 [ [paxTUyeckast 3HAKOMCTBO € JJaOOPaTOPHBIM 0OOPYTOBAHUEM. Pabomams ¢ 1adopaToOpHBIM 000pYIOBAHHEM U
padora 1 [TpaBuia TeXHUKH O€30MacHOCTH MPH paboTe B KaOMHETEHArpeBaTEIbHBIMUA NMPHOOpPAMH B COOTBETCTBUH C IPABUJIAMH

xumun. Hekotopeie BuabI paboT.
OOHapy>keHHe MPOAYKTOB TOpeHus napaduHa u BIHSHUE

TEXHUKU 0€30MaCHOCTU.
Boinonnsams TPOCTEHIINEG MAaHUIYJSIUH € J1aDOpaTOPHBIM

BO3ayXa Ha ropCHUEC CBCUU

oOopy noBaHUEM: ¢ JA0OPATOPHBIM INTATHBOM, CO CITUPTOBKOIA
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{omarHui

HKCIEPUMEHT 1

HaOmonenue 3a ropsimeit cBeuoit Pusnyeckue siBICHUS]
[MPU rOPECHHUU CBEYU. CTpOGHI/Ie IIJIaME€HH CBEYHU
BiusiHue BO3yxa Ha rOpeHUE CBEYU

Boinosmsame Oe30macHbBIE B JOMaITHUX YCJIOBUSAX]
DKCIICPUMEHTDI, IIPOBOAUTDH Ha6J'II-OI[eHI/I$I 3a TOPEHUEM CBCUU
Oopmnsme OTYET O IpoReNaHHOH paboTe C MCMONb30BaHIEM
PYCCKOI'O A3bIKa U A3bIKa XMMHNH

Drznueckue

[FIBJICHUA B XUMUHN

Dusndeckue siBjeHus. YUCThIe BEIECTBA U CMECH.
[‘loMoreHHeie U rereporenusie  cmecu.  CwmecH]
razooOpasHble, xxuakue u Teépabie. CrocoOwl pa3aeneHus]
CMecel: TeperoHka, WIM IUCTWULILUSA, OTCTAauBaHHE,
(UIBTPOBaHME, KPUCTAJUTM3ALMS WM  BbIAPUBAHUE.
Xpomarorpadust. [IpumeHeHue 5>Tux  CnocoOOB B
mabopaTopHOI MPaKTHUKE, Ha MPOU3BOJCTBE U B OBITY.

JEIUTENbHON
ero  pabora. VYcraHOBKa I
e¢  pabora. VYcraHoBka s
BhIMapuBaHus W e€ pabora. Komnekius OBITOBBIX]
npubOpoB st QUIBTPOBAaHUS BO3Ayxa. PasneneHue
Kpacsiero BernecTsa (hyioMacrepa ¢ MOMOIIBIO OyMaXKHOM
xpoMarorpaduu

UlaGopaTopHble  ombITBHI. 3.
MHIHEpaJaMH, 00pa3yOLINMH TPAHHT.
4. IIpurotosneHne reTeporeHHON CMECH MOPOLLIKOB CEPHI U
PKeJIe3a U X pa3felieHre

PKUIKOCTEN
Jluctunnarop
(bunbTpoBaHUS

C IIOMOIIBIO BOPOHKH.
u

u

O3HaKOMJICHHE o

,)ICMOHCTpaIII/II/I. PasneneHI/Ie ABYX HECMCIIHNBAROIIUXCAPA3ACTICHUS. Paznuvame HX, ONUCHIEANTb U XAPAKMEPU3O06UM b

Pazniruame (I)I/ISI/ILIGCKI/IG U XUMHUYCCKHE SABJICHHUSA, YHUCTBLIC

BEIL[ECTBA 1 CMECH.

Knaccugpuyuposams cmecu.

/Ipueooums TpUMEpPBl CMECEeH Pa3TUYHOIO arperaTHoro
COCTOSIHUS.

Yemanaenueams TPUMUHHO-CIIEICTBEHHBIE CBSI3H  MEXKIY|

(bM3NIECKUMH CBOWCTBAMH BEIIECTB CMECH M CIIOCOOAMH HX

MPAKTUYICCKOE 3HAYCHUC.

2 (anayor
«Ouncrka
HOM conm»)

[IpakTuueckas pabdora

pabots]
MOBapeH-

AHAaJIIM3 TTOYBBI

Pabomams ¢ nabopaTopHbIM 000PYIOBAHUEM U
HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBHUH C TPAaBHJIAMU
TeXHUKU O€30MacHOCTH.

Beimmonansims  TpocTeiimue  npuéMbl  oOpamieHust
mabopatopHbIM  O00OpPYAOBaHHMEM: BOPOHKOH, (QDHIBTPOM,
CIIUPTOBKOM.

[Haono0ams 3a  CBOWCTBAMH — BEIECTB M SIBJIEHUSMH,

MPOUCXOASIIIUMH C BEIIECTBAMU.
Onucei6ams XUMHIECKHA SKCIIEPUMEHT ¢ TIOMOIIBIO PYCCKOTO
(POMHOTO) sI3bIKA U SI3bIKA XUMHUH.

[enamb BBIBObI Mo  pe3yJibTaTaM  MOPOBEAEHHOIO
bKCIEepUMEeHTa
[ATOMHO- Xumudeckue 3aeMeHThl. ATOMBI U MOJIeKyJibL [Ipocteie MJ0bsicHsAmb, 9TO TAaKOe XUMUYECKUHN SJIEMEHT, aTOM, MOJIEKYJIa,)
MOJIEKY JIIPHOE CJIOKHBIE  BEIIEeCTBA.  AJUIOTPONHSI Ha  MPUMEPGAIOTPOIHS, HOHBIL.
YEHUE, KHCJI0POAA. OCHOBHbBIE TOJIOKEHUS aTOMHO-Paziuuams TPOCThIE W CIIOXKHBIE BEIECTBA, BEIIECTBA
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X 1iMuueckuie
5 IeMEHTBI

MOJIEKYJISIpHOTO yueHusi. Monbl. BeniecTBa MONEKyISIpHOTO
1 HEMOJIEKYJSIPHOTO CTPOEHHUSI.

JlemoHcTpauuu. Moaenu aJuIOTPOINHBIX MOAU(HKALU
yriepona u cepel. [lonyuenue o3oHa

MOJIEKYJIAPHOIO U HEMOJIEKYJIIPHOI'O CTPOCHUA.

YVemanaenueams TPUYMHHO-CIIENCTBEHHBIE CBS3U  MEXKIY|
COCTaBOM  MOJIEKyJl U CBOHCTBAMH  aJUIOTPOITHBIX
MOM(UKALINIA KHCIOpOa.

Dopmynuposano OCHOBHBIE MIOJIOXKEHHSI aTOMHOA

MOJIEKYJISIPHOTO  YYEHMSI

8-9

3HAKH X UMHYECKHUX
>JIEMEHTOB.

[ [epnonuueckas
TadIuna XUMHAYECKHX]
baementos [ W
Mennesneena.

3HaKH (CHMBOJIBI) XUMHYECKUX 3JIEMEHTOB.
MHpopmarmss, KOTOPYIO HECYT 3HAKH
5JIEMEHTOB. OTUMOJIOTHUs Ha3BaHUU
XUMHUYECKUX  dJeMeHTOB. Ilepuonudeckast
XUMUYECKUX 3JIEMEHTOB . Y. Menneneesa:
KOPOTKOMEPUOAHBI W JJUHHONEPUOAHbI BapUaHTHI
[lepuonsl n rpynmbl. ['naBHas u MOOOYHAS MOATPYIIITH]
i A- u b-rpynnel. OTHOCUTENbHAs ATOMHAsL Macca.
ITemoncrpaunu. Ioptpersr M. 4. Bepruennyca u JI. W.
MeHnneneesa. KopoTtkonepuonHsrii 51
IMHHONIEPUOAHBIN BapuaHThl lleprognueckoil cUCTeMB]
. . Menneneena

XUMHUYECKHX
HEKOTOPbIX

tabnuuaOnucei6ams CTPYKTYpy TaOJIHLIBI XUMHYECKUX 3JIEMEHTOB /.

Hasvieame 1 3anucei6ams 3HAKN XUMHIECKHX 3JIEMEHTOB.
Xapaxmepuzoeams WHPOpPMALIUIO, KOTOPYIO HECYT 3HAKH
X UMUUECKUX 3JIEMEHTOB.

M. Menneneena.

Oovacusme STUMOJIOTHYECKUE Hayaja
X UMUUYECKHX 3JIEMEHTOB U UX OTHENbHBIX IPYII.
Paziyams  KOPOTKONEPUOAHBIH W AJMHHONEPUOIHBIN
BapuaHTsl [lepnonnyeckoit cucremel 1. 1. Menneneesa

Ha3BaHUU

10-11

X MUYecKue
(bopMy Bl

Xumuueckne ¢opmynel. MHmekcbl U K03 HUIIUESHTHL.
OTHOCUTENbHAS MOJIEKYJIIpHasi Macca. MaccoBast IOJst
XUMHYECKOTO 3JieMeHTa B coenuHeHud. HMupopmarius,
KOTOPYIO HECYT XUMHUYECKUE (HOPMYJIbI

Omoopasicams
hopmyr.

Pasznuams nHAEKCH! U KO3 QUITMEHTHL.
Haxooums OTHOCHTENBHYIO MOJIEKYJISIPHYIO MacCy BELIECTBA
1 MAaCCOBYIO JIOJIFO XUMHYECKOTO 3JIEMEHTA B COEJUHEHUM.
Ipancnuposames MHGOPMALHIO, KOTOPYIO HECYT XUMHYECKUE

(bopMy b

COCTaB BCIICCTB C IIOMOHIBIO XHMHWYECCKHX]

12-13

BaneHTHOCTD

BanentHocTh. CTpyKTYpHBIE HOPMYITBI. XUMHIECKHE

SJIEMEHTBl ¢ TOCTOSIHHOM M MEPEMEHHON BAJEHTHOCTBIO.
BriBog  GopMysbl  COEOMHEHHS] TIO  BaJIEHTHOCTH.
OrnpeneneHre BaJICHTHOCTH XHUMHYECKOTO 3JIEMEHTa IO
(bopmyne Bemecta. CoCTaBlIeHHe Ha3BAHUN COSUHEHUH,
COCTOSAILIMX M3 JABYX XHUMHYECKUX DJIEMEHTOB, IIO|
BAJICHTHOCTH. 3aKOH TOCTOSIHCTBA COCTaBa BEILECTB.
UlemoHcTpauuu. KoOHCTpyupoBaHHE  IIapOCTEPIKHEBBIX
MOETIeH MOJISKYJT

()6vsICHAMD, UTO TAKOE BAaJIEHTHOCTD.
/Ionumams OTpaKeHUE TMOpsAKAa COSNWHEHHs aTOMOB B
MOJIEKYJIaX BEIIECTB MOCPEACTBOM CTPYKTYPHBIX (HOPMYIL.
Ymemo cocmaeisims  HOPMyJIbI  COEAMHEHUN
BaJICHTHOCTHU W ONPeOeisims BaAICHTHOCTD JIEMEHTA

o GopMyie ero CoeTuHeHus

1o

14

X UMUYECKHUE PEaKL1u.
[Ipu3sHakun u ycioBus|
X IIPOTEKaHUs

Xumuyeckne peakuuu. PeareHTel U NMPOAYKTHI PEAKLIUM.
[Ipy3Hakn  XUMUYECKMX  peakUuid. Y CJIOBUs ux
MpOTeKaHuss MW IpekpameHus. Peakuuun  ropeHus.

Xapaxmepuzoeams XUMUYECKYIO PEAKLHMI0 U €€ YYaCTHHUKOB
(peareHTBl U TPOAYKTHI peakimn). Onucsieams TPU3HAKH H
[y CJIOBHSI TEUCHUSI XUMHUECKUX PEaKIHi.

(DK30TepMUYECKHE U SHIOTEPMUUECKHUE PEAKLIH.

Pazniruame SK30TCPMUYCCKUC )41 SHAOTCPMUYCCKUEC
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/leMoHCTpALIMH. Ammapar  Kwunma. Paznoxenug
OrxpomMara aMMOHHA. ['OpeHHWe cepbl M MarHueBOH]
IICHTBI.

UIabopaTopHbIe onbIThI. 5. B3anMopeiicTBue pacTBOPOB
XJIOPUJIOB M HWOJMJIOB KaJMsg C pPacTBOPOM HUTPATA
cepebpa. 6. Ilomyuenme ruapokcuma memu(ll) m  erog
B3AUMOJICHCTBHE C CEPHOM KACIOTOM.

7. BaumopelicTBHe pacTBOPaA COABI C KUCIOTOI

[peakiiuy.
Coomnocumo
[peakiiui.
Haba00ambs W onuceiéams XUMUYECKHH SKCIIEPUMEHT ¢
[IOMOIIIBIO PYCCKOTO (POJTHOTO) SI3BIKA U SI3bIKA XUMUH

peakKoun TOPCHHUA H DSK30TCPMHUYCCKUC

15-16

3akoH
MACChI BEIIICCTB.
XMuyeckne
ypaBHEHUS

COXpaHCHUs

3aKOH  COXpaHEHHS  MacChl  BEIIECTB. XHUMHUYECKHUE
ypaBHenusi. CocCTaBlieHHE XHUMUYECCKHX  YpPaBHCHUH.
Hpopmanus, KOTOPYIO HECET XHMHYECKOE YypaBHEHUE.
/lemoncrpanun. Iloprperst M. B. Jlomonocosa u A. JI|
UlaByasse. ['openune dochopa. OnbITh, HLTFOCTPUPYIOIIHE
3aKOH COXpaHeHHUs] Macchl BemecTB. JlabopaTopHbie
onbIThl. 8. IIpoBepka 3aKkoHa COXpaHEHHS MAcChl BELECTH
Ha IIPUMEPE B3aUMOJICHCTBUS IMEIOYM M KUCIOTHL 9|
[ [poBepka 3aKkoHa COXPAHEHHSI MAacChl BEIIECTB HA IPUMEPE
B3aUMOICHCTBHS IETOUN U coin xkene3a(lll)

Dopmynuposéams  3aKOH  COXPAHEHHsS MAacChl  BEIIECTB.
Cocmasnsimb  Ha €r0  OCHOBE XMMHUECKHE YypaBHEHMS
Tpancnuposams UHGOPMALIUIO, KOTOPYEO HECYT XHUMHUYECKHE
ypaBHECHMSI.
OKCIEPUMEHTAIIBHO OOMEEPHCOamb CIPABEINIUBOCTh 3aKOHA
COXPAHEHUS MACChl BEIIECTB

17-18

T UIBI XUMHUYECKIX
[peaKnuit

Knaccuduxaiyss XMaMHYeCKUX peakluid Mo COCTaBy U
UUCITy pEareHTOB M TPOAYKTOB. THOBI XHMHUYECKUX

1 oOmena. KaranuzaTopbl 1 Kataims.

TemoncTpanun. ['opeHue  Qocdopa, pacTBopeHuUE
[IPOJIyKTa TOPSHUSI B BOJIC M MCCIICOBAHUE TIOIYUCHHOTO
[pacTBopa JakmycoM. BzauMonelcTBHE CONSIHOM KHCIOTBI
c 1uHkoM. llonyuenme rujgpoxeuna wmeau(ll) m ero
[pa3ioXKeHue pU HarpeBaHUU.

UlabopaTopusie onbiThl. 10. Pa3znoxenue nepokcuaa
BOJIOPOJIa ¢ TOMOIIBIO okcuaa Mapranua(lVv).

11. 3amernenue xejie30M MEJIH B MEHOM KyIIOpoce.

peaKHHﬁ. PeaKLII/II/I COCOMHCHUS, pa3JIOKCHUA, 3aMCIICHUAPOJIb KaTaTHu3aTopa B IPOTCKAHU U XUMHAYECKOH p€aKkuuu.

[Knaccuguyuposams XAMUYECKUE pEAKLIUU MO MPU3HAKY
UKCIIa U COCTaBa PearcHTOB U IPOJIYKTOB. Xapaxkmepuzosamy

Habnooams W Onucul6amb  XUMUYECKHH OKCIIEPUMEHT
OMOILBIO PYCCKOTO (POJHOIO) S3bIKA U S3bIKa XUMUH

19

[loBTOpEeHHE
00001IEHHE
[ lororoBka
[KOHTPOJBLHOUM paboTe

TEMBI.

K|

TecTupoBanue, pereHue 3a/1a4 U BBITOJHEHUE
VIIpaXHEHUH O TeMe

20

KontposibHas padbota 1 «HauanbHble MOHATUS U 3aKOHBI XUMHI

BaskHelinme npeacraBuTe/ M HeopraHuieckux Bemects. KoanuecTtBenHbie oTHomeHus B Xumu (18 1)

21

Bo3ayx u ero
COCTaB

CocTaB Bo3ayXa.

 Xapaxmepuzoeamp 0OBEMHYIO OO KOMIIOHEHTA TAKOH

[Tonsitne 06 06BEMHO# joJ1e ([]) KOMITOHEHTAa TTPUPOJTHOM]

[IPUPOJIHOM ra30BON CMECH, KaK BO3AYX, U pACCHUMbBIEAMD
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ra3oBON CMECH - BO3AyXa

00BEMHON 10J1e 1 Ha00OPOT.
JlemoncTpauun. OnpeneneHue conep kaHus KUCIOpona B
BO3IYXE.

Pacyer o0béMa KOMIIOHEHTa Ta30BOM cMecH 1o eroJnuceiéams OOBEMHBI COCTaB aTMOC(PEpHOro BO3AyXa W

e€ Mo 00BEMY STOU CMECH.

NORUMAMb 3HAYCHUEC ITOCTOAHCTBA 5TOTO COCTaBa AJisd 310POBbS

22 Kucrnopon Kucnopon. Oson. Ilonyuenue kuciopona. CoOupanne wuXapakmepuszosams O30H, KaK UIOTPONHYI0 MOAM(PUKALIIIO
pacro3HaBaHUuE KUCIOpoAa. XHUMHYECKHE  CBOWCTBAKUCIOPOAA.
KHCJIOPOAA: B3aUMOJEHCTBHE C MeTayulaMy, HemetamamulOnucvieams — (U3MUeCKHe M~ XUMHYECKHE  CBOICTBA,
U CIIOKHBIMH BelecTBamMH. l[IpuMEHEeHHe KHCIOpOAA[NOJydYeHHe W IPUMEHEHHE KHCIOpPOoAa C HCIOJIb30BAHHEM
[KpyroBopot kuciopoaa B mpupoze. PyCCKOro (POIHOrO) sI3bIKA U SI3bIKA XMMHUH.
[lemoncTpauuu. Ilonyuenne xucnopoma pasnoxeHueMYcmanaeiueams TPUUUHHO-CIEICTBEHHBIC CBSI3H MEXKIY|
NepMaHraHaTa Kajiis 1 IepOKCHAa BOAOPOAA. (busHuecCKMMU CBOMCTBAMH KHCJIOpPOAAa M CHOCO0aMH  ero
CoOupaHue MeTOmOM BBITECHEHHUsS BO3AyXa M BOJBL/COOMpaHMSL.
PacriosHaBarmne kuciopoma. l'openme wmarawms, skenesa/lposooums, uabmodams W ONUCLIGAMb  XUMUYECKUH
yrisi, cepel U ocdopa B KuCIoponae SKCIIEPUMEHT T10 TOJTYYEHHIO, COOMPAHHIO U PACIIO3HABAHMIO
KHCJIOPOAA C COOJIOIGHHEM TPAaBHJI TEXHUKH 0€30MacHOCTH
23 [TpakTuueckas paboralllomyuenue, codupanue U pacro3HaBaHHUE KHCIOPOa Pabomams ¢  ymabopatopHbiM  OoOOpyIOBaHHEM |
3 HarpeBaTeIbHbIMU MPUOOpPaMU B COOTBETCTBHH C NPABUJIAMY]
TEXHUKH O€301TaCHOCTH.
Boinonnsams — mpocTeiimme  mpuéMbl  OOpamieHust ¢
maboparopubiM  oOopynoBaHuEeM: cobuparb TpUOOp IS
MOJIyYeHUs] Ta30B, IMPOBEPSATb €ro Ha TE€PMETUYHOCTb W
MCTIOJIB30BATD JUIS IOy YEHHUsT KUCIOPO/a.
Cobupams KUCIOPOI METOAOM BBITECHEHHSI BO3yXa U
pacnosnasams ero.
[Habnooams 3a  CBOWCTBAMHM  BEIECTB W SIBJCHHUSIMHU,
MIPOUCXOISIIIUMH C BEIIECTBAMU.
Onucvieams ~ XUMUYECKHH  3KCIEPUMEHT €  [TOMOLIBK)
€CTeCTBEHHOTO (PYCCKOTO FJIM POJHOrO) S3blka U SI3BIKA
XMHU.
Cocmaenams  OTYET 1O  pe3ysbTaTaM  MPOBEACHHOTO
bKCIIepUMeHTa
24 OxcHUabl Oxcunpl. O6pa3zoBaHue HA3BAHUIM OKCHIIOB IO MX Bovi0eisims CyIIeCTBEHHbBIE MPU3HAKU OKCHIIOB.

dopmynam.  CocrabneHue (opMysn OKCHAOB IO UX]

ras, Herau€Hasi U3BECThb.
emoHcTpauuu. Kojiekius okCuaoB

Ha3BaHUAM. HpeI[CTaBI/ITeJ'II/I OKCHUAOB: BOJa U yrﬂeKHCHbeFCOcmCIGﬂﬂmb

//asams Ha3BaHUS OKCHIOB MO UX (OPMyJIam.

(bopMyJIBI  OKCHIOB MO WX Ha3BaHUSM.

Xapaxmepu3zoeams Takux NpefcTaBUTeNel OKCUAOB, Kak BOJA,
TJIEKUCTIbIN a3 U HeraméHasi U3BeCTb

UlaGopaTopubiii  onbIT. 12, TloMyTHEHHE W3BECTKOBOMU
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BOJBI TP NPOITY CKAHWUU YIJIEKUCIIOTO rasa

25 Bonopon Bonopon B mpupoae. Pusnyeckue U XUMHYECKUe Xapaxmepuzoeans cocTaB MONIEKYJIbl, GU3NIECKUE U
CBOICTBAa BOJOpPOZA, €ro IOJyueHHe U TNPHUMEHEHHUE [XUMUYECKUE CBOICTBa, MOJNyueHUE U NMPUMEHEHHE BOAOPOAA.
/leMoHCTpaLIUH. ITonyuenue, coOupanue nYcemanasnueams TPUUMHHO-CIEACTBEHHBIE CBA3M MEXAY|
pacro3HaBaHue Boiopoaa. I'openue Bogopoaa. (dusmueckuMu  CBOHCTBaMM U cmocobamu  coOupaHus]
B3aumoneiicteue Bogopona ¢ okcugom mean(ll). BOJOPOAA, MEKAY XUMHUYECKUMH CBOWCTBAMHM M €I0
UIaGopaTopHbIii ONBIT. MpUMEHEHHEM.
13. TlonmydeHue BomoOpoAa B3aUMONEHCTBHEM LMHKA W/Iposooums, HabA0OaAMs W ONUCHIGAMb  XUMUYECKHUIA
COJITHON KHCJIOTBI SKCIIEPUMEHT T10 TONYYEHHI0, COOMPAHHUIO U PACIIO3HABAHHIO
BOIOPOAA ¢ COOTIOICHUEM MPABIJI TEXHUKUA O€30MaCHOCTH.
26 [ [pakTHueckas [TonyueHue, coOnpanue v pacrio3HaBaHUE BOAOPOAA Pabomams ¢ nabopaTopHbIM 000PYIOBAHUEM U
pabora 4. HarpeBaTeIbHBIMU MPUOOpPaMU B COOTBETCTBHUH C NPABUJIAMY]
TEXHUKH O€30ITaCHOCTH.
Buinonnsamo npocTefiiue  mpueMbl  o0pamieHus ¢
maboparopabiM  oOopynoBaHuEeM: cobuparb TpUOOp IS
MOJIyueHHUs] Ta30B, IIPOBEPSATb €ro Ha TIepPMETUYHOCTb U
MCIIOJIb30BATh JJIS [TOJTyYeHUsl BOJOPO/a.
Cobupams BOAOPOI METOAOM BBITECHEHHUS BO3IyXa W
pacnosnasams ero.
Habnooams  3a  CBOWCTBAMHM  BEIECTB W SIBJICHHUSIMHU,
MPOUCXOSIINUMU C BEIECTBAMM.
Onucvieams ~ XUMUYECKHH  3KCIEPUMEHT €  [TOMOLIBK)
ECTECTBEHHOTO (PYCCKOTO FJIM POJHOIO) s3blka U SI3BIKA
X MU
Cocmaenams  OTYET 1O  pe3ysbTaTaM  MPOBEACHHOTO
bKCIIepUMEHTa
27 Kucnorsr KucnoTel, nx cocras u knaccudukaums. MHAUKAaTOpBL. A nanuzupoeams cocTaB KUCIOT.
Tabmuua pacrBopumoctu. ConsiHast U CepHask KUCIOThI, UX|Pacno3naéams — KUACIOTBI € TOMOLIBI0 — HMHIUKATOPOB.
CBOICTBA U IPUMEHEHHE Xapakxmepuzoeams TpeACTaBUTENEN KUCIOT: CONSHYIO U]
/lemoHcTpaumu. Kojekuuss MUHEpPaNbHBIX — KHCJOT.[CEPHYIO.
[TpaBuiio pa3daBieHUs CEPO KUCITOTHI. Ymems xapakrepu3oBaTb pacTBOPUMOCTb COEOUHEHUH ¢
UIaGopaTopHblii ONBIT. MOMOIIBIO TaOJTUIBI PACTBOPUMOCTH.
14. Pacnio3HaBaHue KUCJIOT UHIUKATOPAMU. Yemanasnueams TPUYNHHO-CNENCTBEHHbIE CBSI3U  MEXIY|
CBOWMCTBAMH COJITHOW M CEPHOM KHUCJIOT M OOJNACTSMU X
MPUMEHEHMSI.
Ocosnasanms HEOOXOMUMOCTb  COOJIONEHUsT  TPaBUII
TeXHUKH OE30MAaCHOCTH MPH PadOTE C KHCIOTAMH.
28 Conu Conu, ux coctaB U HazBaHus. PactBopumocTbh coneil BXapakmepuzosams  COJU  KaKk  NPOAYKTbl  3aMeLIeHUs
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Bone. llpencraBurenu comneil: xyopun HaTpusi, KapOoHaT
HaTpust, ochar KarbLs.

BOJOPOZIA B KHCJIOTE HA METAJLL.
Sanuceieams GOpMyIbI CONEH IO BaJICHTHOCTH.

/leMoOHCTpALIHH, Komnekust  cojeid. Tabmuma [Hazeieams comu no GhopMyiam.
PaCTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIel B BOIE [/ cnonvzoeams TaOIHILY pPacTBOPUMOCTHU hil &
XapaKTEPUCTUKU CBOWCTB COJIEH.
/Ipo600ums pacyéThl 1o hopMysaaM coei
29 K onmuecTBo [TocTosinnast Aporaapo. KonmudectBo Bemectsa. Monb.  |[J0vscHAMDb,  YTO TaKOE KOJMYECTBO BEIECTBA, MOJIb,

BELECTBA MonspHass wmacca. KpaTHele enuHMIBI M3MEPEHUsIOCTOsSHHAs ABOrajapo, MoJIsipHasi Macca.

KOJIMYeCTBa BelLIeCTBAa — MUJUIUMOJNb W  KUJIOMOJb,|Peutams 3aaud = C  HCIMOJNb30BAaHUEM  MOHSITHUH
MUJUTUMOJISIPHAsI U KUJIOMOJISIPHAsl MacChl BELIECTBA. ((KOJIMYECTBO BELIECTBA», «MOJISIpHAas Macca», «IOCTOsHHasl
PacueTbl ¢ UCMONB30BAaHMEM TIOHSITHUH  «KONMMYECTBOJABOTampo
BEILECTBA», «MOJISIPHAsT Macca», KIOCTOsIHHass ABOraapoy.
/lemoHncTpauuu. HexoToprle MeTanibl, HEMETalIbl U
COeIMHEHNs KOJIMUYECTBOM BellecTBa B 1 MoJb

31 MomnspHbIii oobeM3akoH ABoraapo. Mounspablii 00beM  Ta3000pa3HbIX|OBACHAMS,  YTO  TaKOE  MOJAPHBIA  00beM  rasos,

ra3000pa3HbIX BeriecTB. OTHOCHTENbHAss IJIOTHOCTb OAHOIO rasa IOHOPMAalIbHbIE yCIOBHUSL
BELLECTB npyromy. Peutams 3apadll C UCIIOJNBb30BAHMEM MOHITHH «KOJMUYECTBO
KpaTHble €OMHHUIBI M3MEPEHHS — MHJUTUMOJISIPHBIA HBEINECTBA», «MOJLIPHAS MAacca», «MOJISIPHBIA OOBEM ra3oBy,
KUJIOMOJISIPHBIN 00beMBI ra3000pa3HbIX BEIECTB. IIOCTOsIHHAsE ABOTasipoy.
Pacuérel ¢ HCMONb30BaHMEM TOHATUH  «KOJUYECTBO
BEILECTBAY», MOJISIPHASI MACcCa», KMOJIIPHBIA 0OBEM Tra30By,
ITOCTOSIHHAsI ABOTazipoy .
/leMOHCTpALIHH. Mogens MOJIIPHOTO o0bema
ra3000pa3HbIX BEIECTB
32-33  [Pacuétel mo [Pacyersl ¢ HCMIOIB30BAHUEM MTOHATHH «KOJIUYECTBO | Xapaxmepu3zoean KOJIMYECTBEHHY IO CTOPOHY

X UMUYECKIM BEILECTBA», K MOJIIPHAS. MacCa», KMOJISIPHBIN 00BEM [XUMHUYECKHX OOBEKTOB M MPOIIECCOB.

y paBHEHUSAM razoB», «4UCiI0 ABOrajsipo» Peuiams 3alaud  C  MCIOJb30BAaHUEM  MOHATUMN
((KOJIMYECTBO BEIIECTBa», «MOJSIpHAas Macca», «MOJIPHBIi
00BEM a30B», IOCTOSIHHAST ABOTaapO»

34 Bona. OcHoBaHus ['mnpocdepa. Kpyrosopot BonbI B mpupoze. Oovacusme, 4TO  TaKO€  «OCHOBAHUS),  UIEJIOYNY,
dusnyeckue U XUMHUYECKHE  CBOHCTBA  BOJBL|KKAUECTBEHHAs PeakLMsyy, «UHIUKarop». Kiaccupuyuposams
B3aMMOJIEUCTBUE C OKCUAMU. OCHOBaHHUSl 10 pacTBOPUMOCTH B Boame. Onpedensamy
OcHOBaHHUs, UX cOCTaB. PacTBOpMMOCTb OCHOBaHUN BIPHUHAIJIEKHOCTH HEOPraHMYECKUX BEILIeCTB K  KJIACCY]
Bone. M3MeHeHue OKpacku WHIUKATOPOB B INEJOYHOWOCHOBAaHHI MO (hopMyJIe.
cpene. llpencraButenu wienoueil: TMAPOKCUIBI HATpUAXapakmepu306ams CBOICTBA OTHENBHBIX IpeACTaBUTENEH
KaJIAsl U KaJIbLUs. OCHOBaHUI.

/lemoncTpauun. Komnexkuust ocHoBanuii. JlaGopaTopHsbie

chonbs306ams  TabMULy PacTBOPUMOCTH Ul OIPEIENICHUs]

onbIT. 15. M3MeHeHne OKpacku MHAMKATOPOB B IIEJOYHONWPACTBOPUMOCTH OCHOBAHUM.
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cpene.

35 PacTBOpBL. PacTBOpUTENE M pacTBOpPEHHOE BeIECTBO. PacTBOpPBL{JOBACHAML, HYTO TaKOE «MaccoBasi OO PaCTBOPEHHOTO
Maccosas nonsjPactsopenue. I 'uaparsl. Maccosas JOJISABELLIECTBAY .

[PACTBOPEHHOTO pacTBOpEHHOro  BemecTBa. Pacuérbl, cBs3aHHbIE CYcmaHnaenusams aHAIOTUU ¢ OOBEMHOHN 0Nl KOMIIOHEHTOB
BEIECTBA HCIIOJIb30BAHUEM MIOHSITHS «maccoBast JONS|ra30Boii CMecH
[PACTBOPEHHOI'O BEILECTBAY. Peuiams 3a1a41 ¢ UCIIOJIb30BAaHUEM MOHATUH «MaccoBasi 0S|
UlaGopaTopHblii  ONBIT. 16.  OszHakoMjieHME  CpJIeMEHTa B BEIIECTBE», «MaccoBas [0Ji1 PacTBOPEHHOIO
npernapaTaMu  IOMAaIlHeW WM IOKOJBHOW AamnTedyKH —BELIeCTBay, «OOBEMHAs OISl ra3000pPa3HOro BEIECTBaY
pacTBOpaMH MEPOKCHUIA BOAOPOJA, CIHUPTOBOM HACTOMKHY]
10J1a 1 HAIIATBIPHOTO CIIUPTA

36 [ IpaxTHdeckas [IpuroroBneHne pacTBOPOB coilell ¢ UX 3amaHHOW  [Pabomambp c 71a00paTOPHBIM 00opynoBaHHEM y

padora 5 MacCOBOW 1oNen HarpeBaTeIbHbIMU NPUOOPaMU B COOTBETCTBUH C TPABUJIAMY
TEXHUKH O€30ITaCHOCTH.
Bvinosinsamo npocTefiiue  mpueMbl  o0pamieHus ¢
mabopatopHbIM 00OPYIAOBaHUEM: C MEPHBIM IMJIMHIPOM, C
BECAMU.
[Habniooams 32 CBOHCTBAMM  BEIIECTB M SIBJICHUSIMU,
MPOUCXOSIINUMH C BEIECTBAMM.
Onucelieams — SKCIIEPUMEHT € TMOMOINBI  €CTECTBEHHOTO
(PyCCKOTO WJIM POIHOTO) SI3bIKA U S3bIKA XMMUU.
Cocmaenams  OTUETBI TO  pe3ysIbTaTaM  MPOBEACHHOTO
bKCIIEpUMEHTa
/ 'omosums pacTBOpPHl C OIpeneeHHOW MaccoBOH nosel
[paCTBOPEHHOIO BEIIECTBA

- JTomarHuii BripamyBaHie KPUCTAIIOB ATFOMOKAJIMEBBIX KBACLOB  [Bainonnsams O€30macHbIe B JOMAIIHHUX Y CIOBHSIX

HKCIIEPUMEHT 2 WM METHOTO KyTIopoca DKCIIEPUMEHTBI,  NPOBOANTb  HAONIOAEHUS 33  POCTOM
KpUCTAJLIOB.
Ohopmnsime OTHET O IPONETAHHON padoTe ¢ UCIOIB30BAHUEM
[PYCCKOTO SI3bIKA U SI3bIKa XMMUU

37 O600mmenne u cucTeMaTn3anus 3HaHUN 110 TeMe « BakHelIe npeacTaBuTeNIn HEOPTaHMYECKUX BelecTB. KonnyecTBeHHbIe OTHOIICHHS B
X TMUID

38 KoHTposbHast paboTa 1o teme « Baxkaeimme npeacTaBuTe I HeOpraHuueckux BemecTs. KoxnuecTBeHHbIe OTHOMCHHS B X UMUID)

OcHOBHBIE KJIACCHI HEOPraHUYeCKUX coeauHenni (10 1)

39 OKCHITBI: O6o0menne cBeneHud 00 okcunmax, UX KinacCUPpUKAMIL|JObACHSIMS, HYTO  Takoe  HecojaeoOpasylolIue  OKCHIBI,
Knaccudukarms HjHa3BaHMAX U CBOHCTBaX. CriocOOBI MOyYEeHUsI OKCHIOB  [cONe00pasyrome OKCHAbL, OCHOBHBIE OKCHIbI, KHCIIOTHBIQ
CBOICTBA UIaGopaTopHbie ONBITHI. OKCUIBL

17. BsaumonelcTBHe OKCHIA KaNbLUs C BOAOM. Xapaxmepuzosamb obmrme XUMHUYECKUE CBONCTBA
18. TloMyTHEHHE U3BECTKOBOM BOJbI Coe00pa3yOIMX  OKCHAOB  (KHUCJIOTHBIX W OCHOBHBIX
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Cocmaenams ypaBHEHUs] pPEAKLUUHl C ydYacTHEM OKCHIIOB.
Habnmooams u onuceieams peakUud € y4aCTHEM OKCHIOB C
MOMOIIBIO €CTECTBEHHOTO (PyCCKOTO WJIM POIHOrO) s3bIKA M
SI3bIKA XUMIH.

/I[po6oOums ~ OMBITHI,
CBOMCTBA OKCHUIOB C
GezomacHOCTH

NOATBECPKAAOIINE XUMHNYECKUEG
COONMIOIEHNEM TIPaBHJI  TEXHHKY]

40

OcHOBaHUSA:
KJ1acCU(pUKaITHST
CBOMCTBA

u

OcHOBaHUS, X KJIacCH(UKAIMS, HA3BAHUS U CBOWCTBA.
B3anmoneiicTBue ¢ KUCIOTaMH, KUCIOTHBIMH OKCHUZIAMH |
comsiMu.  Pa3nokeHHe HEpacTBOPUMBIX  OCHOBAaHUM.
CriocoObl TOJTyYeHUsI OCHOBAHUH.

UlaGopaTopHbie onbIThl. 19. Peakius HelTpanuzanuu.
20. Ilomyuenme  runmpokcuma  memu(ll) wu  ero
B3aUMOJeHcTBUE ¢ kucnoton. 21. Pasnoxenue
riugpokcuna mean(ll) mpu HarpeBaHUU.

Cocmaenams ypaBHEHHS peaKLUH C y4acTHEM OCHOBAaHM.
Habnmooams W onuceiéams pPeakUuNl C Y4aCTHEM KHUCIOT ¢
MOMOIIBI0 €CTECTBEHHOTO (PYCCKOrO WJIM POIHOrO) s3bIKA M
SI3bIKA XUMHH.

/I[po6oOums ~ ONBITBI,  TMOATBEPXKNAOIINE  XUMHUYECKHUO
CBOWMCTBa OCHOBAHHH, C COONIONEHHWEM TIPAaBHJ TEXHHUKH
OezomacHOCTH

41-42

Kuciorsr:
KJ1acCU(pUKAITHST
CBOMCTBA

u

Kucnorer, ux knaccudukamuss u  HazBanusa. OOmue
XMMHYECKHE CBOMCTBAa KHCJIOT. B3auMomelcTBHE KHCIIOT]
C MeTa/slaMH. OJEKTPOXUMHYECKUIN psi HanpskeHuwh
MeTaJUIOB. BzaumopelcTBHe KHCIOT C  OKCHAAMH|
MeTaJIOB. B3amMoaeicTBie KHCIOT ¢ OCHOBAHHSIMU —
peakuuss HeuTpanuszauuu. BzauMoaencTBHe KHCIOT ¢
COJISIMHU. [onyuenue OECKHUCIOPOTHBIX U
KUCJIOPOACOAEPIKALUX KUCIIOT.

UlaGopaTopHblie onbIThl. 22. B3auMmozaeicraue KUCIOT ¢
MeTajutaMu. 23. B3aumMoecTBre KUCIOT ¢ COJISIMH

Xapaxmepuzoeams obOume XUMHUYECKHE CBOWCTBA KHCIIOT
Cocmaenams  ypaBHEHHs peakIMid C Y4acTHEM KHCIIOT.
Habnmooams W onuceiéams PeakUUN C Y4aCTHEM KHUCIOT ¢
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POIHOrO) s3bIKA M
SI3bIKA XUMIH.

/Ipo6oOums ~ OMBITHI,
CBOMCTBAa KHCJIOT, C
OezomacHOCTH

NOATBEPKAAOIINE XUMHNYIECKUE
COOMOIeHNeM TIPaBHJI  TEXHUKH

43-44

1 CBOMCTBA

Comu:  wmaccupukaimsiConu, ux knaccuukaus U CBOWCTBA. B3amMonencTaue

colell C MeralaMH, OCOOEHHOCTH
B3anmoneicTeue Conel ¢ CoNsIMU.

UlabopaTopubie  onbIThl. 24, O3HaKOMJIGHHE ¢
KoJIeKIMel coneir. 25, BsaumopeiictBue  cysbdara
venu(ll) ¢ sxenmesom. 26. BzaumoneiicTBue conei ¢
COJIIMU.

S5TUX PeaKLuil.

PazuyuaTh MOHATHS «CPETHHUE CONMY, KKUCIBIE COII»,
KOCHOBHBIE COJII.

XapakTepn3oBaTb OOImME XWMHYECKHE CBOWMCTBAa COJIEH.
Cocmaenams ypaBHEHHs peakuuit C ydYacTHeM COJeH.
Habnooams W onuceiéams peakuuyd € y4acTHEM coyiell g
MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POIHOrO) s3bIKA M
SI3bIKA XUMHH.
/Ipo6oOums ~ OMBITHI,
CBOICTBA COJEH C
0e30macHOCTH

NOATBEPKAAOIINE XUMHNYIECKUE
coOMoneHNeM TMpaBUJI  TEXHUKH

45

['eHeTUueckas
MEKITY

HCOPTAaHNYCCKUX

KJ1acCaMuy

CBsA3H

[ eHEeTHUYCCKIE pAAbI METALIA U HEMETAJJIA.
[ ‘eHeTHYECKAsT CBSI3b MEXKIOY KiacCaMH HEOPraHU4CCKUX]

Xapaxmepu3zoeans OHATHE «TEHETUICCKUI Py .

U nnrocmpuposams  TEHETUUECKYI0  B3aUMOCBSI3b  MEXKIY

BCIICCTB.

BCIICCTBAMU.
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BCILICCTB

UlabopaTopHbie onbiThl. 27. l'eHeTHdeckass CBSI3b HA

MpuMepe COeAUHEHU Meau

MPOCTOE BELIECTBO — OKCUA — TUAPOKCHA — COJIb.
Sanuceieams  ypaBHEHUS  PEaKUWi,  COOTBETCTBYIOIINX
MOCJIE0BATENbHOCTH («enouke») IpeBpalLleHu

HCOPIraHUYCCKHX BCIICCTB PAa3JIMYHBIX KJIACCOB.

46 [TpakTryeckas padoralPereHne SKCIepPUMEHTATbHBIX 3a1a4 Ymems oOpammatecsi ¢ mabopaTopHbIM O0OpPYyAOBaHHMEM |
6 HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBHUHU C TPABHIIAMU

TEXHUKH O€30TTaCHOCTH.
Pacno3nasams HEKOTOPbIE AaHUOHBI U KATUOHBI.
Habnooams CBOWCTBA 3JIEKTPOJMTOB M TPOUCKOMSILINX ¢
HUMU SIBJICHU.
Habnmooams W onuceliéams  peakuMu € y4aCTHEM
BIEKTPOJIMTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HJIH
[POZTHOTO) SI3bIKA U SI3bIKA XUMHUH.
Dopmynuposamp BBIBOABI MO PE3yJbTaTaM MPOBEACHHOIO
bKCIIepUMEHTa

47 0600meHre 1 cucTeMaTn3alysi 3HaHu 110 TeMe « OCHOBHBIE KJIACCHl HEOPTaHUYECKIX COSIMHEHUID

48 KoHTpospHas padota 1o Teme « OCHOBHBIE KJIACChI HEOPTAHUYECKIX COSIUHEHUID

[epuoanuecknii 3axoH u [leprnoanyeckasi cucrema xumuieckux iemeHToB /. U. MengeneeBa u crpoenne atoma (8 1)

EcrecTBeHHBIE EcrecTBeHHBIE CeMeHCTBA XMMHUYECKHX  3JEMEHTOB [JOvscHsAmMs TIPU3HAKH, IO3BOJSIOLINE OOBENUHSTH TPYIIIbI
49 ceMelcTBa [IEJIOYHbIE U IIEeJIOYHO3EMEJIbHBIE METaJUIbl, TAJIOTeHBLXUMHUYECKHX 3JIEMEHTOB B €CTECTBEHHBIC CEMECTRA.
X IMUYECKUX uHepTHbIe  (Omaropomuelie)  rasel.  AmdorepHOCTh|Packpeiéams XUMHUECKHHA CMBICHT (3THMOJIOTHIO) Ha3BaHMY
HIIEMEHTOB. AMmdoTepHble OKCHABI H THIPOKCHIBL KOMIUIEKCHBIGECTECTBEHHBIX CEMEICTB
AM(pOTEpHOCTD COJIH. Apeymenmupoeams OTHOCUTENBHOCTh HA3BaHUS «UHEPTHBIO
UlaGopaTopuble onbiThl. 28. IlonmydeHue amdorepHOrora3bn
rUAPOKCHIA M MCCIIEIOBAHUE €rO CBOWCTB. Obvscusims, 4TO  Takoe  «amM(pOTEpHBIE  COSINUHEHMS.
Habnooams u onuceiéams peakUuil MEXAy BEIECTBAMH C
MOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUU.
Xapakmepuzoeams ~ NBONUCTBEHHBI  XapakTepe  CBOWCTB
aM(OTEPHBIX OKCHIOB U THAPOKCHIOB.
/Ipo60Oums ONBITBI TIO TONYYEHHIO W TMOATBEPIKIECHHIO
XUMUYECKUX CBOMCTB aM(OTEPHBIX OKCHIOB U THAPOKCHIOB
c coOMOIEHNEeM TPABHJI TEXHUKH O€30IMaCHOCTH.
50 OTKpBITHE OTtkpertue J{. . Menneneessim [lepuoamieckoro Paznuuams eCTECTBEHHYIO U MCKYCCTBEHHYIO
/. 1. MenneneeBpIMpBakoHa U co3naHue uM llepuommueckoll  CHCTEMBbIKIACCH(PHKALIIY.
[ leproanueckoro XHMUYECKUX 3JIEMEHTOB. Apeymenmuposams otHecenne llepuommueckoro 3akoHa K
3aKOHa /leMoHCTpaLIUH. Paznuunble bopmeI TabJINL|eCTECTBEHHOM KIaCCH(UKALIHH.

I lepnonuyeckoii cucremsl JI. M. Menneneesa

HepHOI[PI‘{eCKOfI CHCTCMBI. MOI[GJ'II/IpOBaHI/Ie NMOCTPOCHUA odeﬂupoeamb XUMHYECCKUE 3aKOHOMEPHOCTU C BBIACJICHUEM]

CYHIECTBCHHBIX XdPAKTCPUCTUK 00BbeKTa 1 NMPEACTABJICHUEM UX]
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B MPOCTPAHCTBEHHO-TPapUUECKOM
CUMBOJIMYECKO (hopme

HUiIu 3HAKOBOH

51 OcHOBHBIE CBeleHUs] JATOMBI ~ Kak  (opMa  CYLIECTBOBAHHS  XUMHUYECKUX|()OBACHANb, UYTO TAKOE CIIPOTOH», KHEHTPOHY,
CTPOECHHH ATOMOB. bieMeHTOB. OCHOBHBIE CBEAEHHS O CTPOEHUH AaTOMOB.[KOBJEKTPOH», «XUMHUUYECKUI 3JIEMEHT», «MACCOBOM UHCIIOY.
JloKa3aTenbCTBa CIOXKHOCTH CTpOeHUs1 aToMoB. OmnbITelOnicsi6ams CTPOSHHUE siipa aToMa UCnonb3ys [leproandeckyo
Pesepdopna. IlnanerapHas Moiesb CTPOEHUS aTOMa. cuctemMy xuMuueckux 3emMeHToB . 1. Menneneesa.
CoctaB  aTOMHBIX  siAep.  TNpPOTOHBL,  HEHTpoHbL|{/oayuams WHPOPMALMIO 1O XUMHH W3  Pa3JIMYHBIX
OTHOCUTEIbHAs aTOMHasi Macca. B3auMOCBs3b MOHATUH  [UICTOYHUKOB, AHAIU3UPOBANTD €€.
(IIPOTOHY», KHEUTPOH», KOTHOCUTENbHASI aTOMHAsI Maccay.
eMOHCcTpauui. Monenu aToMOB XUMHYECKUX 3JIEMEHTOB]

52 CtpoeHue Mukpomup. DnekTporsl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEH()OBACHAMb, YTO TaKOE SJIEKTPOHHBIA CIION UITH
BIEKTPOHHBIX YPOBHEHATOMOB XUMHYeCKuX 5JeMeHTOB Ne 1—20. IlonsATHe OpHEprerudecKkuil ypoBEHb.

ATOMOB  XMMHMYECKHUX{3aBEPIIEHHOM 3JI€KTPOHHOM YPOBHE. Cocmaenams  CX€Mbl  PacCIpelNesieHus]  3JIEKTPOHOB IO
bnemeHTOB NeNel-20 B >JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000I04uKe

Ta0Iuie . H,

Menneneesa.

53 [Iepnonuueckuil 3akoH[H30TONLL. Dusnueckuit CMBICJI CUMBOJIMKHP ackpuieams  (PU3MHECKUH CMBICT. TIOPSAKOBOTO  HOMEPA
J/I. 1. Menneneesa ullleprnonndeckoii cucrembl. CoBpeMeHHast (POpMyIUPOBKAXMUMHUYECKOTO 3JIEMEHTa, HOMepa Mepuoia U HoMepa TPyTIIbL
CTPOEHHE aTOMa [ lepnoguaeckoro 3aKOHA. Hsmenenus CBOMCTBIOOBACHANML 3aKOHOMEPHOCTH H3MEHEHHs] METAJUTMUECKUX M

5JIEMEHTOB B MEPHOAAX M IPyIIax Kak (PyHKLUUS CTPOSHHUS[HEMETAJUIMUECKUX CBOMCTB XUMHUYECKHX 3JEMEHTOB U HX
PIIEKTPOHHBIX 000JIOUEK aTOMOB COEIMHEHUN B IEPUOAAX U IPyHIax

54-55 [Xapakrepuctuka XapakTepucTuKa  SJEMEHTa-MeTajyla W BJIEMEHTaXapaKkmepu3o6ams XUMUYECKHUE 3JIEMEHTbI 1—3-T0 Mepruoaos
X UIMUYECKOTO HEeMeTasula 0 UX MOJIOKEHUIo B Ilepuoandeckoii cucteMeno ux nonoxkeHuto B Ilepuonnueckoil cucteMe XMMHUYECKUX
bJIEMEHTA Hajxumuueckux 3aeMeHToB /. 1. Menaeneena. biiemenToB /. 1. Menneneesa.

OCHOBaHUU erofleMoncTpanmu. Mozpenn aToMOB 3JeMeHTOB 1—3-rodpeymenmupoéams CBOWCTBA OKCHIAOB M THIPOKCHIOB
[OJIOKEHUS BIepHUONOB METAJUIOB U HEMETAJJIOB MTOCPEICTBOM YPABHEHUH PEaKLIi

[ leproanueckoit

CUCTEME

56 3HaueHue CooOl11eHus yJaiwxcst O )KH3HM, HAy9IHOW U 00mecTBeHHOW(npedeisms NCTOUHNKH XUMUYECKOH MH(pOpMaLUU
[ [epnoanueckoro nesitensHocTH 1. 1. Menneneesa [lonyuams  HeoOXOmMMYI0 HWHPOPMALMIO M3  Pa3IUYHBIX
3aKOHA nIlepnonuyeckoMy 3aKOHy HE TIPO3HUT paspyllIEHHE, aUCTOYHUKOB, AHANUBUPOBANTL eé, oghopmnsamy
[ Iepnoauaeckoit TOJIBKO Pa3BUTHE M HAACTPOHKH OOCIArOTCSD» UH(QOPMAIIMOHHBIA TIPOAYKT, HPe3eHmo6ams €ro, 6ecmi

CLICTCMbI XUMHNYCCKUX
baementos . W
Menneneena

Hay4HYIO JUCKYCCHIO, OMCIAUEans CBOIO TOYKY 3PEHUS WY
KOppexkmuposams €€

Xumuueckaa ¢Bsa3b. OKucauT

€J1bHO-BOCCTAHOBHUTEIbHbIE peakunu (8 1)

57

[MoHHast xXuUMHYECKas

MonHast xumuueckasi cesisb. MIoHbI, 0Opa3oBaHHbBIC

CBsA3b

()6vsICHAMD, ITO TAKOE HOHHAS CBSI3b, HOHBI.

ATOMAMH METAJUIOB U HeMeTaJlJIoB. CXeMbl O6paSOBaHI/I$I

Xapaxmepuzoeams MexaHU3M 00pa30BaHUsI HOHHOM CBSI3U.
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MOHHOHN CBSI3W IUIsI OWHApHBIX coenuHeHUH. VIOHHBIG
KPUCTAJUIMYECKUE PEIETKH W (QU3HYEeCKHe CBOWCTBA
BEILECTB C STUM THUIIOM periéTok. IlonsTie o GopmybHON
€AUHNULIE BEILECTBA.
JlemoncTpauuu. Buneodparmentsl n cnaiigel «HMonHas
XUMHUYECKast CBs3b». KOJulekLHs BeIecTB ¢ HOHHOWU
X UMUYECKOU CBSI3BIO. Mognenu HOHHBIX]
KPUCTAJUIMIECKUX PELIETOK

Cocmaenams  cxeMbl ~ O0pa3OBaHUs HMOHHOW  CBSI3ML
/lchonbs306ams 3HaAKOBOE MonenupoBanue. Onpedensims THI
XUMUYECKON CBS3M IO (JOpMyJie BEIIECTBA.

/I[pusooums TpUMeEpbl  BEIIECTB C HOHHOH  CBSI3bIO,
Yemanaenueams TNPUUMHHO-CIIEACTBEHHBIE CBSI3H  MEXKIY|
COCTABOM BEIECTBA M BHUIAOM XHUMHYECKOH CBSI3H, MEXY)|
MOHHON CBSI3bI0 M KPHUCTAJUIMUECKHUM CTPOCHHUEM BELIECTBA,
MEXKIy KPUCTAJUIMYECKHMM CTPOCHHEM BELIeCTBA M €ro
(bU3NIECKUMHU CBOWCTBAMHU
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KoBsajieHTHAs
XUMHNUYCCKAsA CBA3b

[KoBaneHTHass xumudeckas CBSI3b. DJIEKTPOHHbIE
CTpykTypHBbIe (popMynbl. KoBaneHTHast HEMOSIPHAS CBSI3b.
Cxembl 00pa30BaHUsI KOBAJICHTHOH CBSI3U Uil OWHAPHBIX|
COCITUHEHUN. MonekynspHble u ATOMHBIE
KPUCTA/NIMUECKHE PELIETKH, CBOMCTBA BELIECTB C 3TUM|
TUIIOM PEILIETOK.

/lemoHcTpauuu. BuneodparMeHTs! 1 craiiasl

MOJIEKY JIAPHOIO u dTOMHOI'O CTPOCHUH. MOI[GJ'II/I
MOJICKYJISIPHBIX U ATOMHBIX KPUCTAJIMYICCKUX pemérox.

uO0bACHAMb, 9TO TAKOE KOBAJIEHTHASI CBSI3b, BAJIEHTHOCTbD.

«KoBaleHTHAasT XUMHUYECKasi CBSI3bY. KOJ’IJ’IGKL{I/Iﬂ BC€HICCTBCOCTABOM BCIHICCTBA W BUAOM XUMHYECKOM CBsA3H, MCKIY]

Cocmaenams cxeMbl 00pa30BaHMS KOBAJIEHTHOH HENOJSIPHOM
XUMUYECKON CBSA3H.
/chonbs306ams 3HaKOBOE MonenupoBanue. Onpeoensims THI
XUMUYECKON CBSI3M IO (pOpMyJie BEIECTBA.

/Ipueooums TIpUMEpBl BEINECTB C KOBAJICHTHOH CBSI3bIO,
YVemanaenueams TNPUYMHHO-CIENCTBEHHBIE CBS3U  MEXKIY|

KOBAJICHTHOH CBSI3bE0 M KPUCTAJUIMYECKHM  CTPOCHHEM
BEIIECTBA, MEXNY KPUCTALIMYECKUM CTPOCHHEM BEIeCTBA U
ero (PM3MYECKIMU CBOWCTBAMU
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KoBsajieHTHAs
HOJ'I;IpHaﬂ XUMHUYCCKAs]
CBSI3b

(DJIeKTPOOTPULIATEIbHOCTD. P 37€KTPOOTPHULIATENBHOCTH.
KoBaneHTHass mnonsipHass XUMUYeCKas CBs3b. Jlumone.

OMHApHBIX COeNMHEHUil. MOJeKysIpHblE U aTOMHBIE
KPUCTATINYECKUE DPELIETKH, CBOWCTBA BELIECTB C OTHUM|
TUIIOM PEILIETOK.

/leMoHCTpauuu. Mogenn MOJNEKYJSPHBIX M aTOMHBIX
KPUCTAIUIMYECKUX PEIIETOK

Cxembl 00pa3oBaHMsA KOBAJEHTHOW MONSIPHON cBsizu isiCocmaenams CXeMbl O0pa3OBaHUsl KOBAJEHTHOW MOJSIPHOM

O0vsACHAmMb, UYTO TaKOe KOBAJIEHTHAs TMOJIAPHAsl CBSI3b,
> IEKTPOOTPULIATEIFHOCTD, BO3TOHKA HJTH CyOJTMALIUs.

XUMUYECKON CBSA3H.

[/ cnons306ams 3HAKOBOE MOZENUPOBaHue. Xapakmepuzoeams
MeXaHU3M 00pa30BaHUS MOJSIPHOW KOBAJIEHTHOH CBSI3H.
Onpedensims TUN XUMHYECKOH CBS3HM TIO (JOPMYyJie BEILIECTBA.
/Ipu6ooums TpUMEPHl BELIECTB C KOBAJICHTHOH IOJISPHOMN
CBSI3bIO.

Yemanaenueamp TPUYNHHO-CIENCTBEHHBIE CBSA3U  MEXIY
COCTABOM BEILECTBA W BHJIOM XHMHUYECKON CBA3H, MEXIY|
KOBAJEHTHON CBS3bI0 W KPUCTAJUIMUYECKUM CTPOCHHUEM
BELIECTBA, MEXKAY KPUCTAJUIMYECKUM CTPOEHHEM BELIECTBa U
ero (GU3NUECKIMHU CBOMCTBAMHU.

Cocmaenams  GopMmyabl  OWHAPHBIX ~ COCOUHEHHH IO
BAJCHTHOCTH U HAXOOUM® BAIEHTHOCTH 3JIEMEHTOB IO
(bopMyJsie OMHAPHOTO COeTUHEHUSI.

cnons306ams MaTCPHUAJILHOC MOACJIMPOBAHNEC
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60 MeTammnaeckast Meraandyeckass XUMHUYECKas CBsi3b WM MeTaaudeckasi(Oowsachsime, 4TO TAKOE METAJUIMUECKast CBSI3b.
X IMUYECKasl CBS3b KpuCTaJutnuecKkast pemérka. CpoicTBa BemmectB ¢ 3TUMCOCMAasisny cXeMbl ~ OOpa3OBaHMUsI  METAJUTMYECKOH
TUIOM peleTok. Ennnas mpupoja XMMHUUYECKHUX CBSI3€H. [XUMHUYECKOH CBSI3H.
JlemoHcTpauuu. BuneopparmMenTs! U cnaiasl /lcnonv306ams 3HAKOBOE MOJIENIMPOBaHue. Xapakmepuzoeams
«Meramnueckass XuMudeckasi cesisby. Komnexkuus MEXaHU3M oOpa3oBaHus
«MeTasubl U CIIaBbD). METAJJINYECKON CBSI3U.
UlaGopaTopuble onbiThl. 29. H3rotoBnenune monenu|Onpedensmes — TAN XAMHYECKOH CBSI3M 10 (popmysie
VJUTIOCTPUPYIOILEH CBONCTBA METAJUIMYECKON CBSI3H BELIECTBA.
/Ipu6ooums TpUMEpPbI BEIIECTB C METAJUIMYECKOW CBSI3BIO.
Yemanaenusamp TPUYUHHO-CIECTBEHHbIE CBSA3U  MEXIY
COCTaBOM BELIECTBA W BUAOM XHUMHYECKOW CBS3H, MEXIY
METAJUINYECKON CBSI3BI0 M KPUCTAUIMYECKUM CTPOCHHEM
BELIECTBA, MEXIY KPUCTAJIMYECKUM CTPOEHUEM BELIECTBA U
ero (pU3NUECKIMH CBOMCTBAMHU.
/I cnonv306ams MaTepuallbHOE MOJIETTUPOBaHNE
61 Crenenb okucinenus: |CreneHb okucienusi. CpaBHEHUE CTENIEHH OKUCIIEHUS U [JObACHANb, 9TO TAKOE «CTETIEHb OKUCICHUSD,
BaJICHTHOCTHU. [IpaBuina pacuéra creneHeld OKHCIECHUS MOKBAIEHTHOCTEY.
(bopMysiaM XMMHUYECKUX COEIUHEHHH Cocmaenams GopMysiel OMHAPHBIX COETUHEHHH HAa OCHOBE
ob1tero crniocoda Mx Ha3BaHUM.
(Cpasnusams  BaJEHTHOCTb W CTENEHb  OKUCJICHUSL
Paccuumeiéams ~ CTETIEHHW  OKHCIEHUS 1O  (opmyiam
XUMHUYECKUX COEINHEHUN
62 OKHUCIUTENBHO- OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakuun [O0vscHsms, YTO Takoe OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIS
BOCCTaHOBUTENbHBbIE |[OmpeneneHue cTeneHell OKHUCIEHUs M 3JIEMEHTOB,[peakliii,  OKHMCIUTENb,  BOCCTAHOBMUTENIb,  OKHCJIEHHUE,
[peaKkLu 00pa3yloIIMX BEIIeCTBA pPAa3HBIX KJIACCOB. PeakIMHBOCCTAHOBIIEHHE.
HOHHOrO OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTENbHBIK IGCCUbuyposans XUMUYECKUE PEaKLUI 10 IPU3HAKY
peakuny. OKUCIUTENb W BOCCTAHOBUTEINb, OKHCIICHHE HKH3MEHEHHE CTETIEHEH OKHCIICHUS 3JIEMEHTOB». (Onpeoensimy
BOccTaHOBNeHHE. COCTaBlieHHE YPaBHEHUII OKHMCIUTENHOKHUCIUTENb U BOCCTAHOBUTENb, IPOLIECCHI OKUCIEHUs U
HO-BOCCTAHOBUTEJIBHBIX PEAKLUI METOAOM 3JIEKTPOHHOTOBOCCTAHOBJICHUS.
OanaHca. /] cnons306ams 3HAKOBOE MOJIENTMPOBAHUE
UleMoHcTpaumMu. BsauMonelcTBue LHMHKA C  CEpPOW,
comstHOM ~ kucnoroli, xmopunom  menu(ll). Topenwme
MarHus. BzaumopelcTBue XJIOPHOH M CEPOBOAOPOIHOM
BOJIbI
63 O600mmenne u cucteMarn3anus 3HaHui 1o TeMam «Ilepuonnueckwnii 3akoH u [lepuoanyeckas cucreMa XUMHYECKUX 3ieMeHToB J[ .
MeHnneneesa 1 crpoeHue atoma» u «Ctpoenue BetecTsa. OKUCINTENbHO-BOCCTAHOBUTEIIbHBIE PEAK LI
64 KonTponpHast pabora mo temam «Ilepuommuecknii 3akoH u Ilepuonuueckast cuctema xumudeckux sneMeHTos JI.U. MenneneeBa U CTpOSHHE

ATOMa» 1 ((CTpOGHI/Ie BCHICCTBA. OKHCIUTENBHO-BOCCTAHOBUTEIBHEIE peaKunm
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Peseps |4 u
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IIpumepHoOe TemMaTH4YecKoe JIAHMPOBaHue 9 K1acca

(2 4 B Hepe10, Beero 70, u3 Hux 4 4 — pe3epBHOE BpemMsi).

XUMHUYECKOW PEaKLIUU.

Homep Tema ypoka OcHoBHOe coep:kaHue YpoKa XapakTepuCcTHKA OCHOBHBIX BHAOB JAeSITeIbHOCTH

a ypoK o0yuaromuxcsi (Ha ypoBHe yueOHbIX AeiicTBHIl)

0B 1/n

[loBTOpeHue 0 00001eHUE cBeAeHHT 1O Kypcy 8 kiaacca. Xumuueckne peakunu (S 1)

1 Knaccupukarust bunapusie coennnenusi. Okcuabl coneoOpasyromme U [Xapakmepuzoeams oKcuabl, THAPOKCHABI (OCHOBAHMUS,
HEOPTraHMYECKUX Hecosieo0pasyroIue. I'mnpoxkcunsr: OCHOBaHMSL[aM(pOTepHbIE THAPOKCH/BI, KUCIOPOACOAEPIKAIINE KUCIIOTHI) U
BEIECTB u uxfamdoTepHble, KHCIOTBL. CpenHue, KHUCHble, OCHOBHBIGCONM IO IUIAHY: COCTaB, CIOCOObI OOpa3oBaHMs HAa3BaHUM,
HOMEHKJIaTypa COJIH. [XapaKTEePHbIE CBOMCTBA U MOy UEHHE.

[lemoncTpauuu.  O3HakomyieHne ¢ KotekumsiMuKnaccughuyuposams — OKCHIBL, TUAPOKCHUABI  (OCHOBaHUS,
METaJUIOB U HeMeTauioB. O3HaKOMIIEHHE ¢ KOJUIeKIMAMHaM(OTEepHbIE THIPOKCHIBI, KHCIOPOACOAESPIKAIINE KHUCIIOTHI) U
OKCHIIOB, KUCIIOT B COJIEH COJIM T10 PA3JTUYHBIM IPU3HAKAM.
YVmems MOATBEPXKAATb  XapaKTEPUCTUKY  OTHAEIbHBIX]
NpeACTaBUTENIEH  KJAaCCOB ~ HEOPTaHMYECKHX  BEIIECTH
[y PABHEHHSIMU COOTBETCTBYIOLINX PEAKIIHMA.
Packpuieams B3aUMOCBSI3b MEXy KJIaCCaMU HEOPTaHUYECKHX|
COCAMHEHUH, KaK TeHETUYECKYIO

2-3 Knaccuukarust O0oO0mmeHne cBeneHUH O  XUMHYECKHX  peakuusx|JOvAcHsamb TIOHATHS «XUMHYECKas PEaKLUs», «PEaKLUH
XUMUYeCKUX —peakuniKnaccupukammss XUMHUYECKHX PEaKLUi 10 Pa3TMYHBIMICOSIUHEHUS), KPEAKIUU PA3JIOKEHUSD, PEaKLIUd OOMEHay,
1o Pa3NMUYHBIMOCHOBAHUSIM:  COCTaBy M YHCIY pEArHpyroUX  Hj«PEeaKLy 3aMEEeHNs,  PEaKLUH HENTPaIn3aim,
OCHOBaHHAM 00pasyroImuxcst BEILECTB, TEIUIOBOMY  3(eKTy J«IK30TEPMUUECKHE PEAKLMNY, «IHAOTEPMHUYECKHE PEaKLUm»,

HATPABICHUIO, HM3MEHEHHIO  CTEeNEeHEH  OKHCISHHs«OOpaTuMbIe peakLum», «HEOOpaTuMbIe peakuum,
>IeMEHTOB, 00pasyOIMX pearnpyrolie BEIecTBa, (a3ef«OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIINNY,
MCTIOJIb30BAHUIO KaTAIN3aTOPA. ((TOMOTEHHBIE PEAKLINY, «T€TEPOTreHHBIE PEAKIINN,
UlaGopaTopHble onbIThl. 1. B3aumopelicTBue amMMHakaj«KaTATUTHYECKUE DPEAKINNY, «HEKATATUTUYECKHE PEaKLUN»,
1 xjopoBomopona. 2. Peakuus HeWrpammzamuu. 3 TeroBOH 3pdeKT XUMHYECKON peakium.
Habmronenne TEIJIOBOTO sdpdexra peakunnlKnaccugpuyuposames XUMHYECKHE PEAKIHU M0 Pa3JINYHBIM
HelTpanusaunu. 4. B3auMoneicTBUE CEPHON KUCIOTHI CQOCHOBAHUSIM.
okcunoMm menu(Il). 5. Pasnoxxenue nepokcuna Bogopona dOnpedesiames OKUCIUTENb W BOCCTAHOBHUTENb, IPOLECCH]
MOMOIIBIO KaTajasbl Kaprodes OKHCIICHHUSI 1 BOCCTAHOBJICHHUSI.
Habniooams W OnUCLIGAM® PEAKLIUH MEXIy BELIeCTBAMU C
MOMOIIBIO PYCCKOTO (POIHOIO) SI3bIKA U SI3bIKA XHMHH
4-5 [Tonsitrue o ckopoctylIoHSTHE O CKOPOCTH XUMHYECKOH peakuuu. PakTopbLlJObACHANb, YTO TAKOE «CKOPOCTh XMMHUYECKON PEaKImy.

BJISIIOLIME HA CKOPOCTb XUMHYECKUX PEaKLUN: MPUPOAa

Kartanus

Apeymenmuposams ~ BbIOOp — eAMHHL  U3MepeHHs  Vp.

pearupyromux BEIIEeCTB, X KOHLIEHTpalus, TeMIepaTypa,

Yemanasaueamo NPUYHUHHO-CJICACTBCHHLIC CBA3H BJIMAHNI
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[UIOIAAb CONPUKOCHOBEHMsl, HaJW4he KaTalu3aTopa.
Karanus.
/lemoHcTpauuu. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM

PeaKkLny OT MPUPOABI PEATHPYIOLUX BEILECTB.
3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT KOHA
LEHTPAallMl  pearupyrolux  BELECTB.  3aBUCHUMOCTH
CKOPOCTM  XMUMHMYECKOH  peakiuu  OT  IUIOLAAY
CONIPUKOCHOBEHHSI PEArMpPYIOLINX BEUIECTB («KUITAIINH
CIIOI»). 3aBUCUMOCTB CKOPOCTH XMMHUYECKONW PEaKLHH OT]
TeMIIEpPaTypbl PEArHPYIOLINX BEILECTB.

UlaGopaTopHbie onbIThl. 6. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PeaKkLiUy OT MPUPOABI PEArHPYIOLINX BEIIECTB
Ha TpUMepe B3aMMOICHCTBHSI PAaCTBOPOB THOCYJIb(]aTa
HATpHs U XJopuaa Oapust, THOCYJIb(haTa HATPUS U COJISTHOM
KHUCJIOTBL. 7. 3aBUCUMOCTb CKOPOCTH XUMHYECKOH peakiuy
OT NPUPOBI METAJIOB IIPU UX B3aUMOAEHCTBUH C COJISTHON
KUCJIOTOW. 8. 3aBUCUMOCTb  CKOPOCTHM XMMHYECKOH
peakuuyu OT MPUPOIBI KUCJIOT MPU B3aUMOAECHCTBUU UX C
pKese30M. 9. 3aBUCUMOCTh CKOPOCTH XMMUYECKOM peakiuy
oT Temriepatypbl. 10. 3aBHCUMOCTb CKOPOCTH XUMUYECKOM
peakuuu OT KOHLeHTpauud. 11. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOH peakuud OT IUIOINAAu CONPUKOCHOBEHUS]
pearupyromux BeliecTB. 12. 3aBUCHMOCTb CKOPOCTH
XMMUYECKON pPEaKLIMU OT KaTajau3aropa

Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKHX PEAKIIHA.
Habnooams W OnUCLIGANM® PEAKLIUH MEXIy BELIeCTBAMU C
MOMOIIBIO PYCCKOTO  (POMHOrO) si3blKa U SI3bIKA  XHMUMY|
/I[posoOums ~ ONBITHL, TOATBEPKIAOMME  3aBHCHMOCTD
CKOPOCTH XMMHUYECKOH PEaKLHH OT Pa3INyHbIX (JaKTOPOB

Xnmuueckue peakuuu B pactsopax (10 u)

6

(D JICKTPOIUTHYECKAS
mucconanys

[Torsatne 00  SNEKTPOJIUTHUYECKOH  JUCCOLIMALIUH.
(DJIEKTPOJIUTEI u HEBJIEKTPOJIUTBL MexaHuzm
uccoluanuil 3JEKTPOJIMTOB € Pa3jUYHbIM XapakTepoM
cBs3u. CTeneHb DJIEKTPOJUTHYECKONH THUCCOLMALMU.
CunpHbIe U cabble 3JIEKTPOJIUTHL.

/leMoHcTpauuu. McnelraHnue BeeCcTs U UX PaCTBOPOB HA
>JIEKTPONPOBOHOCTD
IaGopaTopubie ombiThl. 13. Jluccoumanusi ClaObIxX
>JIEKTPOJINTOB Ha MPUMEPE YKCYCHON KHUCJIOTHI.

 Xapaxmepuzoeamo TIOHSATHUS «QIEKTPOIUTUYECKAS]
ICCOLIUALIMSDY, «ANIEKTPOJIUTBD), «HEANEKTPOIUTED).
Yemanasnueams NPUYUHHO-CIENCTBEHHbIE CBA3M  MEXKAY)|
NPUPOAOH 3JEKTPOJIUTA U CTENEHBIO €r0 AUCCOLUALINH.
Yemanaenueams TpUUNHHO-CNENCTBEHHBIE CBSI3U  MEXKAY)|
TUIIOM XUMMYECKOH CBSI3U B 3JIEKTPOJIUTE U MEXAHHU3MOM €ro
MUCCOLUALIMH.

OCHOBHBIE
MOJIOKEHUSI TEOPUU
IIEKTPOIUTHYECKON

nuccoratu (TOJ1)

OCHOBHbIE  TIOJIO)KEHUS TEOPUM DJIEKTPOJUTHUECKON
muccormanyu. Knaccudukarus HOHOB U MX CBOWCTBA.
KuciaoTel, OCHOBaHMSI W COJMM Kak 3JeKTpoJauTel. MHX

 Xapakmepuzo6ams IOHATUS «CTENIEHb TUCCOLIMALIII,
«CHJTBHBIE 3JIEKTPOJIUTBD), «CIIAObIe DIEKTPOJIUTHD),
KKATHOHBD), «AHUOHBDY, «KHCJIOTbD, «OCHOBAHUS», «COJIHD,

KJIACCU(DUKAIVST U TUCCOLIMALIHS,

Cocmaeisims  ypaBHEHUsI JIEKTPOJUTHYECKON AUCCOLMALINY]
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/lemoHcTpauuu. 3aBUCHUMOCTb  3JIEKTPONPOBOAHOCTH
[VKCYCHOM  KHMCJIOTBI OT KOHLEHTpauuu. JIBHIKEHHUE
OKpPAaIICHHbIX HOHOB B 3JIEKTPUYECKOM IOJIE.

KHCJIOT, OCHOBAHUH U COJEH.

[/ imocmpuposames  TIpUMEPaMH  OCHOBHBIE  TTOJIOJKEHUS]
TEOPHUU SJIEKTPOIUTUUECKON THCCOIUALIUH.

Paznuuame KOMITOHEHTBI JTIOKA3aTeNIbCTB (Te3ucos,

ApryMEHTOB M (JOPMBI TOKA3aTEIHCTRA)

8—9 | Xumuueckue OO01mue XuMI4IeCKUe CBONCTBA KUCIIOT: N3MEHEHHUE Xapaxmepuzoeame o0Imue XMMUYECKHE CBOHCTBA KUCIOT C
CBOMCTBA KHCJIOT BJOKPaCKA WHAMKATOPOB, B3aUMOAECHCTBHE C METAJUIAMM|TO3ULUI TEOPUH 3JIEKTPOIUTUIECKON NTUCCOLUALIUH.
CBETE Teopnwloxcm[aMH U TUAPOKCHIAMH METauoB # cosiMu. |[Cocmaensms MONEKYJSPHBIE, TIOJHbIE M COKPALIEHHBIO
HIEKTPONUTHYECKOH — [MoneKysipHble M MOHHBIE (TIOJHBIE W COKPALIEHHBICJMOHHBIE yPAaBHEHUS peakuUd €  y4acTHeM  KHUCJOT.
MUCCOLMALUN ypaBHEHHs peakuni. XUMHYECKUH CMBICH COKpAIlEHHBIXApeyMenmuposams BO3MOXKHOCTb MPOTEKAHHUS PEAKIHHA ¢
YPaBHEHMI. YCIOBUS MNPOTEKAaHMs pPEaKUUH MeXIy[ydacTHeM KHCJIOT Ha OCHOBE mpaBuia beprome u  psaa
SIEKTPOJUTAMU O KOHLA. P aKTUBHOCTH METAJUIOB.  [AKTUBHOCTH METAJLJIOB.
UlaGopaTopuble onbiThl. 14, M3meHenune okpackul//po6ooums ONBITHI, TOATBEPIKAAIOIINE XUMUIECKHUE CBOMCTBA
MHIMKATOPOB B KUCJIOTHOM  cpene. 15 Peakuskucior, ¢ COOTIOCHIEM MPABIII TEXHUKUA O€30MaCcHOCTH.
HeHTpalu3aluyu  pacTBOpa  WIEIOYH  PANUIHBIMHHAO1100ams W ONUCHLIGANs PEAKIUH C YYaCTHEM KHCIOT ¢
kucinoramu. 16. ITonyuenne ruppokcuna memu(ll) 1 eronoMombo pycckoro (POJHOTO) s3bIKA U S3bIKA XHMMUHU
B3aUMOJIEHCTBUE C PA3IMYHBIMU KUCIOTAMH.
17. B3auMOAeiCTBHE CHUJIBHBIX KHCJIOT C OKCHUAOM
mvenu(Il). 18-20. B3aumoneiicTBue KHUCIOT C METaJUIAMHU.
21. KauectBeHHass peaknust Ha KkapOoHar- HWOH. 22.
[loy4yenue CTyaHs KPEMHUEBOW KUCIIOTHL
23. KauecTBeHHasi peaknusi Ha XJIOPUA- WM CyJb(dar-
OHBI
10 XuMuieckue OO01Ire XUMIYeCKHe CBONCTBA IeI0UeH: Cocmasnsams MONIEKYJISIPHBIE, TOJTHBIC U COKPAICHHbIE
CBOIMCTBA OCHOBaHUI BB3aUMOJEHCTBUE C KHCJIOTAMM, OKCHUIAMU HEMETAJUIOB,|UOHHBIE YPAaBHEHMsI pEaKUUi C YydaCTMEM OCHOBAHHUI.
CBETE teopumjcomsiMu. O0IMe XUMHYECKHE CBOMCTBAa HEPACTBOPUMBIXAp2YyMeHmupoeans BO3MOXHOCTb TPOTEKAHUS PEaKLIui
>IEKTPOIUTHYECKON  [OCHOBAHUM: B3aUMOMAEHUCTBHE C KHUCIOTaMH, Pa3JIOKEHUEy4acTHEM OCHOBAHUH HAa OCHOBE Npasuiia beprose.
MUCCOLUALIUN [IPU HarpeBaHUH. /I[posoOums ~ ONBITBL,  TOATBEPXKAAIOLINE  XUMHUECKHE
UlaGopaTopHble onbIThl. 24, l3MeHeHHME OKpacKyCBOHCTBA OCHOBAaHUH, C COOJFONEHHWEM TMPaBHJI TEXHUKH
WHIUKATOPOB B IIEJNOYHOH cpene. 25. BzaumopelcTBHe0e30MacCHOCTH
menoded ¢ yriuekucnbiM  razoM. 26, KadectBeHHas\Habniooams M Onucwbi6ams PEAKIUH C yYaCTHEM KHCIOT ¢
peakuusi Ha KaTHOH aMMOHMs. 27. IlonyueHne ruapoKCHIAITIOMOIIBI0 PYCCKOTO (POAHOTO) S3bIKA U S3bIKA XUMHH
menn(ll) u ero pasnoskeHue
11 Xumnueckne cBoiicTBalOOmmMe  XUMHYECKHe  CBOMCTBa  cpemHHMX  coneilXapaxkmepuzoéams oOmpe XUMUYECKHE CBOWCTBA COJEH ¢
coNel B B3aMMOJICHCTBUE C KUCIOTAMH, LIEIOUYaMH, COJIIMUA U MO3ULIUI TEOPUH DJIEKTPOIUTHUECKON TUCCOLUALIUH.
CBETE Teopunjmeranaamu.  BsammoneifictBue  kuchbix  conell  coCocmagnames  MONEKYJSIPHBIE, TIOJNHBIE W COKPAIIEHHBIY
SIEKTPOJIUTHYECKON  [enoYaMu. MOHHBIE YPABHEHUS PEAKLIUNA C y4aCTHEM COJIEH.
TUCCOLMALNA UlaGopaTopHbie onbiThl. 28  BzaumopeiictBue |Apeymenmuposams BO3ZMOXKHOCTb MPOTEKAHUS PEAKUUH ¢
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kapOoHaToB ¢ kucioramu. 29. Ilonmyuenue ruapokcund
pkenesa(lll). 30. BzammoneiicTBue >xene3a ¢ pacTBOPOM
cynbara meau(1l)

[y4acTHEM COJIel Ha OCHOBe npasuia beprone.
/I[po6oOums  ONBITBH,  TOATBEPKAAOINNE  XUMHUYECKHUE
CBOWCTBA COJIel, C COONIOAEHMEM TPaBUIl  TEXHUKY]
0e30MacHOCTH.
Habniooams W onucviéams PEaKUUU C ydacTHeM Coyiell ¢
MOMOIIBIO PYCCKOTO (POIHOTO) sI3bIKA U SI3bIKA XMMUH

12 [Tonsitue o runponusell nnponms, kak 0OMEHHOE B3aMMOIEHCTBHE coeli ¢ BOJOW |Vemanasnusams 3aBUCUMOCTb MEXIY COCTaBOM COJH U]
conen [ 'Mponu3 conm CHIIBHOTO OCHOBAHUS M cradoi XapakTepOM TMIPOJIN3a
KUCIOTBL.  ['maponm3 comu  cimaboro OCHOBaHUS W Ananuzupoéams — cpely  pacTBOpa COJIM  C  [TOMOUIBK)
cunbHOU kucnoTsl. [lkana pH. VHIUKATOPOB
UlemoncTpauuu. OrmnpeneneHue xapakrepa cpeabl B{//pocnosuposams TUN THAPOJIU3a COJIM Ha OCHOBE aHAIN3Q
acTBOpPax COJIEH. ero opmyie!

13 [TpakTiueckas paboTalCBONCTBA KUCIOT, OCHOBAHUI, OKCUAOB M COJieH B cBeTe|Ymems oOpamarscsi ¢ JabopaTopHbIM OOOPYIOBAaHUEM W
1. Pewmrennereopun 3JIEKTPOIUTHYECKON AUCCOLUALUN pHarpeBaTeIbHBIMA NPHOOPAMHU B COOTBETCTBHH C IPABUIIAMH
SKCIEPUMEHTANBHBIX  [OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIMMN. TEXHUKH O€30MacHOCTH.
3a1a4 110 TEME Haonwoams CBOWCTBA BJIEKTPOJIMTOB W MPOUCXOMSAIIUX
NEeKTPOIUTHYECKAs] HUMHU SIBJIEHUI.

UCCOLIUALINS» Habnooams W onucweieams  peakuud € yYacTHEM
SIEKTPOIIMTOB C TIOMOIIBI0 €CTECTBEHHOTO (PYyCCKOro MY
[POIHOTO) S3bIKA U S3bIKA XUMHHU.
Dopmynuposamb BBIBOIbI 10 pe3yJibTaTaM IPOBEIEHHOIO
bKCIIepUMEHTa

14 O06001eHre 1 CUCTeMAaTH3AISI 3HAHHIA 110 TeMe « XUMUYECKHE PEAKIUU B PACTBOPAX DJIEKTPOIUTOBRY

15 KontposnbHas pabora 1 o Teme « XMMUIECKHe PEAKIIUH B PACTBOPAX SJIEKTPOIHTOB

HemeTaJibl 1 ux coequHeHus (25 1)

16

OO0mas
XapaKTEPUCTHUKA
HEMETAILIIOB

[lepuoanyeckoit cucteMe. PAn 3JeKTpOOTpULIATENBHOCTH.
Kpucrannuyeckue peméeTkn HEMETAUIOB — MPOCTHIX
BeIleCTB. AJuloTponuss U €€ nNpuuuHbL. PU3HUECKUq
cBoiicTBa HeMeTayuloB. OOLIMe XUMUYECKHE CBOWCTBA
HEMETAJJIOB. OKUCIUTENbHBIE U BOCCTAHOBUTEJIBHBIEC.
/leMoncTpauun. Kosekuuss  HeMeTasuloB.
KPUCTAJUIMYECKUX PEIIETOK HEMETAJJIOB. aTOMHBIC
MOJIEKyJIsipHbIe. (O30HATOP M MPUHLMUIBI €ro  PadoThL
['OpeHne HeMEeTa/IOB — TMPOCTBIX BELIECTB.  CEPHI,
(docdopa, apeBecHOTo Y.

CTpoeHue aTOMOB HEMETAJUIOB U WX IOJIOKCHHE BIO6’bﬂCHﬂmb, YTO TAKOE HEMETAJUIEL

MOI[GJ'IZIO6’bﬂCHﬂmb 3aBUCUMOCTDE OKHUCIIUTECIIbHO- BOCCTAHOBUTECIJIbHBIX

(Cpasnueams anaoTPONHBIE BUAOU3MEHEHUS KUCIOPOa.
Packpeieams TPUYNHBI aJUIOTPOIUH.

Xapaxmepuzoeams XUMUYECKHE 3JIEMEHTbI-HEMETAIIbl U
MPOCTHIE BEINECTBA-HEMETAIUIBI. CTPOCHHUE, (PU3HUECKHUE |
XUMUYECKHE CBOMCTBA HEMETAJLIOB.

CBOWCTB (MJIM  HMpeOCKa3vléams  CBOWCTBA)  HJIEMEHTOB-
HEMETAUIOB OT ux nosoxkeHus B Ilepuogudeckoil cucremel
xumudeckux anemenToB J[. 1. Menpaeneera.

Yemanasnueams TPUYUHHO-CIIEICTBEHHBIE CBSI3M  MEXKY)|
CTPOEHHEM  aTOMa, XUMHYECKON CBS3BIO, TUIIOM
KPUCTAJUIMYECKON PEIIeTKH HEMETAJUIOB U UX COETUHEHHH, UX
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(bU3HMUECKUMHU CBOMCTBAMHU.
/[OKa3b16amMs OTHOCUTEIBHOCTD MOHATUN «METAJID U
(KHEMETAJIID

17 OO0mmas ["asoreHbl, CTPOCHHE WX aTOMOB M MOJieKyJ. @usmueckudXapaxmepuzoéams cTpoeHue, (QU3nIeckne ¢ XUMHUYECKUE
XapaKTEPUCTHKA 1 XUMHUYECKHE CBOMCTBA TaJIOT€HOB. 3aKOHOMEPHOCTHICBOICTBA, MOJy4Y€HHWE U TMPHUMEHEHHE TaJlOTEHOB B IIJIaHE)
>JIEMEHTOB VIIAju3MeHeHnsT CBOWCTB TaJIOTEHOB B 3aBUCHMOCTH OT ux[oOmmiero, 0COOEHHOTO U €AUHUYHOTO.
rpynmbl — rajoreHoB [nonoxkeHust B llepuommueckoit cucreme. HaxosknenuelYcecmanaenueams TPUYUHHO-CIEACTBEHHBIE CBSI3U  MEXKY)|

raJJor€HOB B TMPUPOAE M HUX TOJyuYeHHe. 3HAUCHHUE HICTPOCHMEM  aTOMa,  XHUMHUYECKOW  CBS3BIO, THIIOM|
[PUMEHEHUE rajIOT€HOB. KPUCTAJUTHYECKON PEIIETKH TaJOreHOB, WX (Pr3uYecKuMH U]
[lemoncTpamun., OOpa3pl TajJOr€HOB — MPOCTHIXKUMHYECKUMH CBOHCTBAMU

BELIECTB. B3anmMonencTsue rajoreHoB ¢ MeTaJUIaMH.

BriTecHeHne xyiopa OpOMOM HIJIM MOAA U3 PacTBOPOB HX|

cosen

18 CoenuHeHus ["amoreHOBOAOPOIBI M COOTBETCTBYIOIINE MM KUCJOTHL  [(Xapakmepuzoéams coctas, PU3NUECKUe U XUMUIECKIE

rajJJlOreHOB [J1aBUKOBAsI, COJIsIHas, OpOMOBOIOPOAHAS, |CBOWCTBA, MOJNyUYEHHE U MPUMEHEHHE COEAMHEHUH TaJOreHOB
nonosonoponHas. ['amorenuasl. KadecTBeHHBIE peakUUM|C UCMOIB30BAHUEM PYCCKOrO (POIHOIO) SI3bIKA U SI3bIKA XMUMHHU.
Ha  rajoreHun-uoHel.  I[Ipumenenue coenuHeHUNHa3s16ams COENMHEHUS TAJIOTEHOB O GopMyJie U
rajOreHOB U X OMOJIOrHYecKast pOJib. cocmasnsims GOPMYJIbI TIO UX HA3BAHUIO
lemoHcTpanust. Konnekuusi mpupoOAHBIX COEOUHEHUM|Ycmanasenuéams TNPUUUHHO-CICICTBEHHBIE CBSI3H  MEXKIY
XJI0pA. XUMUYECKOH CBSI3bIO, THUIIOM KPHUCTAJUIMYECKOM pELIETKY]
UlaGopaTopHbie onbIThl. 31. Pacrio3HaBaHUEe TrajOreHUI-{COSAMHEHNI TaJOreHOB, WX (PU3UUECKUMH H XUMHYECKUMH
HOHOB CBOMCTBaMHU.
[Iposooume,  nabmodams W ONUCHIBAMb  XUMHUUYECKHH
DKCIIEPUMEHT 10  PacloO3HaBaHUIO TaJOr€HUI-HOHOB  C
coOuroIeHreM TPaBUII TEXHUKH 0€30MTaCHOCTH.
Beimoansime  pacdeTbl MO  XUMHYECKUM  (opmyrnam
VPAaBHEHUSIM  PEaKLUMH,  MPOTEKAOUIMX C  y4acTHUeM
COeIMHEHUH rajJoreHoB
19 Ymems obpatarecs ¢ madbopaTopHbIM 000pyIOBAaHUEM H

2. «3yueHue CBOICTB
COJISTHON KUCJIOTBD)

[ IpakTHyeckas pa60Ta|Con$1Ha$1 KHUCJIOTA — CUJIBbHBINA 3JEKTPONUT. TUnuyHble

peakuuu KHCIOT: B3aUMOAEHCTBHE C  MeTallIaMH,
OCHOBHBIMH M aM(pOTEPHBIMH OKCHIAMH, OCHOBAHUSIMH M
aM(pOTEepHBIMU THUAPOKCHIAMH, coyisiMu. KadecTBeHHas]
peakLys Ha XJIOPUA-UOH.

HarpeBaTeNIbHBIMU MPUOOPaMU B COOTBETCTBUH C IPABHIIAMY]
TEeXHUKU O€30MacHOCTH.
Habnooams CBOWCTBAa 3JEKTPOIUTOB M TNPOUCXOAALIMX G
HUMU SIBJICHUH.
Habnooams W onucweieams  peakuud € yYacTHEM
SIEKTPOIINTOB C  TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOro MY
[POIHOTO) S3bIKA U SI3bIKA XUMHHU.
Dopmynuposamp BBIBOIBI MO PE3yJbTaTaM MPOBEACHHOTO

bKCIEpUMEHTa
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20

O06mias
XapaKTEePUCTHKA
biemMeHToB VI A
xanpkoreHoB. Cepa

O0mmas xapakrepuctuka 3aeMeHToB VI A — rpynmsl. Cepal
B IPUPOJIE U €€ MoyueHne. AJJIOTPONHbIE MOAM(pHKALINH
Cepbl U MX CBOHCTBA. XMMHYECKHE CBOMCTBA CEPBI U €§
MpUMEHEHUE.

/leMoHcTpauMu. B3auMopaelcTBue cepel C MeTajulaMu.
[ 'opeHue ceprl B KUCIOpOnE

/lasams ~ OOIMIyr0  XapakTepUCTHKYy  aroMaM, IPOCTHIM
BELIECTBAM U COCIUHEHUSIM XaJIbKOT€HOB B 3aBUCUMOCTH OT HX
nosioxkeHus B [lepuoguueckoi cucreme.

Xapaxmepuzoeame cTpoeHHe, annoTponus, (uHUecKkue u
XUMUYECKHE CBOWMCTBA, OJy4eHUE U IPUMEHEHHE CEPBIL.
Yemanasnueams NPUYUHHO-CIENCTBEHHbIE CBA3M  MEXKAY)|
CTPOCHHEM aTOMa, XUMUYECKOH CBSI3bI0, TUIIOM
KPUCTAJUIMYECKONW  pEelIeTKH  cepbl, €€ (UIUUECKHMH |
XUMUYECKUMHU CBOMCTBAMMU.

Boinonusams  pacy€éTbl MO  XUMHYECKUM  QopMmyiaM U
YPaBHEHUSIM PEAKLIUN, MPOTEKAKOIIUX C YYACTUEM CEPBL.
[Iposooume,  nabmodams W ONUCHIBAMb  XUMHUYECKHH
SKCIIEPUMEHT IO TOPEHUIO CEPBI HA BO3AYXE H B KUCIOPOIE ¢
cOOJIFOIEHIEM MPaBIII TEXHUKH 0€30IaCHOCTH

21

CepoBoaopon
CYIb(UIIBI

HCepoBOAOPO: CTPOSHHE MOJIEKYJIbI, (PU3HUYECKIE U
XHMUYECKHe, TMoyyueHne u 3HadeHue. CepoBomoponHasy
kuciora. Cyibhunel u ux 3HaueHue. JIFoMIHOGOPHI.
JlemoncTpanmsi. Konnexkuust cyib(pUIHbIX Py
KauecTBeHHast peakiys Ha CyJIb(pUI-NOH

Xapaxmepuzoeame coctas, GU3NIECKHE 1 XUMUIECKUE
CBOICTBA, MNOJYYEHHE M MNPUMEHEHUE COEOUHEHHH Cephbl B
CTENEHW OKUCJIEHUs —2 C HCHOJIb30BAHUEM PyCCKOIO
(POOHOTO) S3bIKA U SI3bIKA XUMHUH.

Hazvieams cCOeIUHEHUs cepbl B CTENEHU OKHUCJIEHUs —2 1O
(bopmyne u cocmaenanms GOpPMyIIbI TIO UX HA3BAHHIO.
Cocmaenames MONEKyJSIPHbIE 1 NOHHBIE YPABHEHUST PEAKLIH,
XapaKTePU3YIOLINE XUMUYECKUE CBONMCTBA COCIMHEHUI CEphI B
CTENEHU OKUCJICHUS —2.

Onuceieams MIPOLIECCHI OKHUCJICHUSI-BOCCTAHOBJICHUS,
onpeodensms OKUCIUTENb U BOCCTAHOBHUTENb U COCHMIAGIAMb
DIEKTPOHHBI OajaHC B peakUUsIX C y4YacTHEM Cepbl B
CTENEHU OKUCJICHUS —2.

Yemanasnueams NPUYUHHO-CIENCTBEHHbIE CBA3M  MEXKAY)|
XUMUYECKOH CBSI3bIO, THUIIOM KPHUCTAJUIMYECKOM PELIETKY]
COCAMHEHUH Ccepbl, HUX (PU3MIECKUMH U XUMHYECKHMUY]
CBONCTBaMHU

22

Kucnoponnseie
COEIMHEHUS CepPbl

Oxcun  cepui(IV), cepHHUCTast KuCIOTa, CYJIb(HUTHL
[KauecTBeHHas peakuusi Ha CyJIb(QUT-HOH.

Oxcun  cepoi( V), CepHasi  KHUCJOTa,  CyJb(]aTsi
Kpucramnoruaparel. KauecTBeHHast peakisi Ha CyJib(ar-
HOH.

/TemoncTpanun. O0eclBeurBaHNE OKPAIIEHHBIX TKAHEH U

Sanuceieams HOpMyIIbI OKCUIIOB CEPBI, HA3bIGANb VX,
OnuUCLI6aMs CBOWCTBA HA OCHOBE 3HAHUW O KHUCJIOTHBIX]
OKCHJIaX.

Xapakmepuzoeams coctaB, (U3NYECKUE U XUMHUYECKUE
CBOMCTBAa  CEPHOM  KHUCJIOTBI  Kak  JJIGKTPOJUTA
HCTIOJIB30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUHU.

BCTOB CCPHUCTLIM I'a30M.

Cocmasnsms MOJIEKYJISIDHbIE 1 MOHHBIC YPABHEHUS PEAKIIHIA,
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B3anmoneincTerue KOHUEHTPUPOBAHHON CEPHON KHCIIOTHI ¢
METIBIO. OOGyrnuBanue OpraHU4eCcKuX BELIECTH
KOHLIEHTPUPOBaHHON cepHOM kuciotoil. JlaGopaTopHsbie
ONbITHI.

32. KauecTBeHHbIE peakLiK Ha CyJIb(aT-HOHBL.

XapaKTEPU3YIOLINX XUMUYECKUE CBOMCTBA CEPHOM KHUCJIOTHI.
Pacnosnasamy cynbpaT-nuoHBL
 Xapaxmepuzoeams CBONCTBA KOHLIEHTPUPOBAHHOH CEpHOMU

KHUCJIOTBI KaK OKUCJIUTENS C KCIOJb30BAaHHEM PYCCKOTQ)
(POIHOTO) SI3bIKA U SI3bIKA XFMHH.

Cocmasiisimeo ypaBHEHUSI OKHUCJIUTENIBHO-
BOCCTAHOBUTCJIBHBIX peaKLII/Iﬁ METOAOM BHGKTpOHHOFO
Oananca.

Beimoansims  pacuéThl MO XUMHUYECKUM  (opMyjIaM W

[VPAaBHEHUSIM pEaKLUi, NPOTEKAIINX C Y4acTHEM CEepPHOMU
KHUCJIOTBL
[Habnwoams v onucsi6ams XUMIUYECKUH SKCIIEPUMEHT

23 [TpakTiueckast pabotalCepHass kucimora — CUIbHBIA siektposuT. CoiicTBalYwems obpamarecss ¢ nabopaTopHbIM OOOPYOOBaHUEM W
3. pa30aBIeHHON CepHON KUCIOTBI, KaK THIIMYHONH KHUCJIOTHI|{HArpeBaTEeIbHBIMUA MPUOOpPAMH B COOTBETCTBUH C MPABUIAMY
«M3yueHne  CBOWMCTB[B3aMMONEHCTBHE C  METAJUIAMH,  OCHOBHBIMH  H[TEXHUKH O€30IMaCHOCTH.

CEpHON KUCIIOTBD) aM(OTEpPHBIMU OKCHZIAMH, OCHOBAHUSIMU U aM(POTEpHBIMUH01100ams  CBOMCTBA 3JIEKTPOJUTOB M TPOUCXOMALINX G
ruapokcuaamMy, coisiMu. KadecTBeHHast HUMH SIBJICHHUH.
[PeaxIysi Ha CyJib(paT-uoH. Haonwooams W onuceléams  PeakUUd € y4acTHEM
SIEKTPOIIMTOB C TIOMOIIBI0 €CTECTBEHHOTO (PYyCCKOro MY
[POIHOTO) S3bIKA U S3bIKA XUMHHU.
Dopmynuposamp BBIBOIBI MO pPeE3yJbTaTaM IPOBEACHHOTO
bKCriepuMeHTa

24 OO0mmas OO0mas xapakTepucTuka 3y1eMeHTOB VA rpymmel. A30T, |[Jasams oOImyro XapaKTepUCTUKY aTOMaM, MPOCTBIM
XapaKTEPUCTHKA CTPOEHHE aTOMa U MOJIEKYJibl. PU3NUECKHE U XMMHUYECKUEBEINECTBAM U COSIUHEHHSM IMHUKTOT€HOB B 3aBUCHMOCTHU OT|
XUMUYECKHX CBOWMCTBAa M MPHMEHEHHE a30Ta. A30T B MPHUPOAE U eroux nosuokeHus B [lepuoamueckoit cucreme.
>JIEMEHTOB VAlononoruueckast podib. Xapaxkmepuzoeame cTpoeHHe, (PU3NYECKHE M XUMHUECKHE
rpynmnsl. A30T JlemoncTpanusi.  [marpamma  «CocraB  BO3dyxa» [CBOHCTBa,  IMOJNydyeHME W NPUMEHEHHE  a30Ta ¢

Buneodparments! u cnaiinel «lItnasn 6azapsn HCTIOJIB30BAHUEM PYCCKOTO (POIHOIO) s3bIKA U SI3bIKA XHMHH.
Hasvieams coennHeHUs a30Ta 1o Gopmyiie U cocmasisims
(bOpMyJTBI TTO UX Ha3BAHUIO.
Yemanasnueams NpUYUHHO-CIENCTBEHHBIE CBA3H  MEXKY)|
CTPOCHHEM aTOMa M MOJIEKYJbl, BHJOM XHMHYECKOH CBSI3H,
TUMOM KPUCTAJUTMUECKOH PEIIETKH a30Ta U ero (Ppr3H4ecKuMH
1 XUMHYECKIMH CBOMCTBAMH.
Boinonusms  pacdeéTbl MO  XUMHYeCKUM  (QopMmyiaM U

PABHEHUSIM PEaKLUH, MPOTEKAIOIINX C YYaCTHEM a30Ta

25 AMMHaK. Conmn)AMMuak, CTpoeHHE MOJIEKYJbl U (U3HUecKne CBOHCTBA Xapakmepu3oeams cOCTaB, CTPOCHUE MOJIEKYJIbL, (PU3NIECKHE

AMMOHUSI AMMHa4yHasi BOJIa, HAIIATBIPHBIA CIIUPT, THAPAT aMMHAKa|l XMMHYECKHE CBOWCTBA, MOJYUEHHE U IPUMEHEHHEe aMMHAKa
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JIOHOPHO-aKLENMTOPHBIN MeXaHM3M 00pa30BaHUsl KaTUOHA
aMMOHHsI. BoccTaHOBHUTEIbHBIE CBOMCTBA aMMHAKa.
Conu aMMOHUs 1 UX puMeHeHne. KauecTBeHHast peakuysd
Ha KaTHOH aMMOHHMSI.

/leMOHCTpALIMH. [Tonyuenue, cobupanue Y
pacrio3HaBaHWEe amMMHaka. Pa3nokeHue Ouxpomara
AMMOHNS.

UlaGopaTopHbIe ONBITHI.
33. KauecTBeHHas peakys Ha KATHOH aMMOHHSI

C UCIOJIb30BAHUEM PYCCKOrO (POIHOrO) SI3bIKA M SI3bIKA XUMHH.
Haszvieams comu aMMOHHA 1O (opMynam © COCMAasismy
(bOpMYJIBI TIO VX Ha3BAHUSIM.

Sanuceieams MONEKyJSIpHbIE U MOHHbIE YPAaBHEHUS PEaKIuil,
XapaKTePU3YIOLINEe XUMHYECKUE CBOWCTBA aMMHaKa U COJieH
AMMOHMUS.

Cocmasnsimy ypaBHEHUS OKHCJIUTEIbHO-
BOCCTAHOBHUTCIIbHBIX peaKL{I/Iﬁ C YydaCTUEM aMMHakKa C
MOMOIIBIO 3JIEKTPOHHOTO OajiaHca.

Yemanasnueams TpUYUHHO-CIENCTBEHHBIE CBS3H  MEXKY)|
BUJAMH XHUMHYCCKHUX CBﬂSeﬁ, TUIIAMHU  KPHUCTAJUTNYCCKUX]
PEIIETOK aMMHaKa W COJeH aMMOHHUS M UX (PH3HYECKUMH U
XUMIYECKUMH CBONCTBAMH.

[Iposooume,  unabmodams W ONUCHIBAMb  XUMHUUYECKHH
DKCIIEPUMEHT TI0  PACMO3HABAHHMIO HMOHOB aMMOHHUS
COOJIFOIeHIEM MTPABIII TEXHUKH O€30MacHOCTH.
Boinonusms  pacd€éTbl MO  XUMHYECKUM  (dopMmynaM U
PABHEHUSIM PEAKLUH, MPOTEKAIOIINX C y4aCTHEM aMMHAKa
26 [Tpaktuueckass padotajllonyuenue, cobnpanue 1 pacrio3HaBaHHUE AMMHAKA. [lonyuams, codupams 1 pacno3naeans aMMHaK
4. «Ilonyuenngll3yuenne  pacTBOpuMOCTH aMMuaka B Bome HOb6pawjamscsi ¢ 1abOpaTopHbIM  OOOpyJOBaHHEM U]
aMMUaKka W H3yYEHHEXapaKTEPUCTHKA OCHOBHBIX CBOWMCTB THIpaTa aMMHAaKa|HAarpeBaTEJIbHbIMU MPHOOPAMH B COOTBETCTBHH C NPABUIIAMY
ero CBOHCTB» [KauecTBeHHast peakiisi Ha KATHOH aMMOHUS TEXHUKH O€30MacHOCTH.
Habnooams W onucei6ams XUMHYECKUH SKCIIEPUMEHT ¢
MOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA W SI3bIKA XVMHU.
Dopmynuposams BBIBOABI 10 PE3yJIbTaTaM IPOBEACHHOTO
OKCIIEPUMEHTA.
Compyonuuams B miporecce yueOHOro B3aUMOACHCTBUS MPH|
abote B rpynmax
27-28 |Kucnoponconep:kamy [Okcuabl a30Ta; HecojeoOpasyrooume U KUCIOTHhle Xapakmepuzoéams coctaB, (pu3NYecKue U XHUMHUYECKHUO

e COCINMHCHUA a30Ta

A30THCTast KUCJIOTAa U HUTPUTDI.
A30THast KUCJIOTa, €€ Mojy4deHue u ceoiicta. HutpatsbL.

A30THOM KHUCJIOTBI C MEJIBIO.
['openue uépuoro nopoxa. PasnoskeHne HUTpaTa Kanust U
rOpPEHNE IPEBECHOTO YIOJIbKA B HEM.

JlemoncTpauuu. B3anmoneiictBue koHUeHTpupoBaHHOH(Cocmasasms MOJEKYJISPHbIE 1 MOHHBIE YPABHEHUS PEaKLUH,

CBOICTBa, TMOJy4YeHHEe U TPUMEHEHHE OKCHUAOB a30oTa ¢
HCTIOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUHU.

XapaKTepU3YIOLIe XUMUYECKUE CBOICTBA OKCUAOB a30Ta.
Yemanaenueams TpUUNHHO-CIIEICTBEHHBIE CBSI3U  MEXKAY)|
BUIOM XUMHUYECKOMN CBSI3U, TUIIOM KPHUCTAJJIMUECKON peIléTKY]

UlaGopaTopubie onbIThl. 34. XWMHUYeCKHe CBOWCTBAJOKCHUIOB a30Ta © WX (PU3HUECKUMH U XUMHYECKUMH
A30THON KUCJIOTBL, KaK 3JICKTPOJIUTA CBOMCTBaMHU.
Xapaxmepuzoeams  coctaB, (GU3NYECKHE W XUMHYECKUO
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CBOIMCTBA a30THOW KHUCJIOTBI KaK JJIEKTPOJINTA, IPUMEHEHUE C
HCTIOJIb30BAHUEM PYCCKOTO (POAHOrO) sI3bIKA M SI3bIKA XVMHU.
Sanuceieams MONEKyJSIpHbIE U MOHHbIE YPAaBHEHUS PEaKIuil,
XapaKTePU3YIOLINE XUMHUYECKUE CBOMCTBA A30THOM KHUCJIOTH]
KaK 3JIEKTPOJIUTA.

[Iposooume,  unabmodams W ONUCHIBAMb  XUMHUUYECKHH
SKCIIEPUMEHT, XapaKTepU3YOLIUN CBONCTBA a30THON KHCJIOTH]
KaK JJIEKTPOJIUTA, C COONIOJEHWEM TMpPaBHJI  TEXHUKY]
0e30MacHOCTH.

Xapakmepuzoeams  a30THYIO  KHUCIOTY Kak  OKHUCJIUTEb.
Cocmaename ypaBHEHUS] OKUCIUTENbHO- BOCCTAHOBUTEIBHBIX
PEaKLUii, XapaKTEePU3YIOIIMX XUMHUYECKUE CBONCTBA a30THOM
KHCJIOTBI KaK OKHCJIUTEIS, C TTIOMOLIBIO 3JIEKTPOHHOTO OanaHca.
[Iposooume,  unabmodams W ONUCHIBAMb  XUMHUUYECKHH
SKCIIEPUMEHT, XapaKTepU3YOLIUN CBOMCTBA a30THOM KHUCJIOTH]
KaK OKHCJIHUTENs, C COONIOJEHHEeM TMpaBWI  TEXHUKY]
0e30MacHOCTH

29 Dochop 51 ero@ocdop, crpoenue aroma u amorponus. DochunslXapakmepuzoseams CTPOCHUE, ANIOTPONHIO, (pH3nYecKkue u
COeMHEHUS Docdun. Oxcun dochopa(V) u oprodhochopHas XUMHYECKUE CBOHCTBA, MOy4YeHUe u npuMeHenue gocdopa
KHCIIOTA. Docatsl. Docdopubie yIOOpEHUsL |C HCITONIb30BAHUEM PYCCKOTO (POIHOTO) S3bIKA U SI3bIKA XUMHH.
MHCeKTUITUBL. CaMocTosiTeNlbHO  onucviéams cBoicTBa okcua  (ochopa( V)
[lemoncTpauuu. OOpas3mpl TPUPOAHBIX  COEAMHEHUHKAK KUCIOTHOTO OKCH/IA U CBOWCTBA OpTO(OCHOPHON KUCIOTHL
dochopa. T'openne docdopa Ha Bo3nyxe u B Kuciopome \frocmpuposans 3TH CBOICTBa ypaBHEHUSIMY]
[Tonyuenue Oesoro gochopa U UCHBITAHHE €0 CBOWCTB [COOTBETCTBYIOIIMX PEAKIUH.
UlaGopaTopuble onbIThl. 35 KadecTBeHHbIC peakimu Hal//posooums,  nabaooame W ONUCLIGAMb  XUMAYECKUH
¢ocdar-non bKCIIEpUMEHT ¢ coOnmoaeHneM NpPaBHJ  TEXHHKH
0e30MacHOCTH.
Pacnosnasams docdat-noHbI
30 OO0mas OOmast xapakrepuctuka »sjemMeHToB 1V A- rpynmberffasams  OOmyr0  XapakTePHCTHKy aTOMaM, IPOCTHIM
XapaKTEPUCTHKA 0COOEHHOCTH CTPOEHHUS aTOMOB, IPOCTBIX BEIIECTB HBEIIECTBAM U COEAMHEHHUSM 3yeMeHTOB 1V A- rpynmsl B
bnementoB IV A-coeanHeHuil B 3aBUCUMOCTH OT TOJIOJKEHHS 3JIEMEHTOB Bj3aBUCUMOCTH OT MX MNosokeHus B Ilepuoanueckoil cucreme.

rpynmnbl. Y raepon

[lepuomuueckoit cucteme. Yriepod.  AJUIOTPOITHBIG
Moaudukauny: anmas, rpadpur. AMOpGHBIA YIIIepoa U ero
copTa: caka, AaKTHBHPOBAHHBI yroib. ApcopOuusi.
Xumuyeckne CBONCTBAa yriepoma. KoKCOXMMHYECKO§
MPOM3BOICTBO U ero npoaykuus. Kapounsr.
JlemoncTpauuu. Komnekiust  «OOpasipl  NPUPOIHBIX]

Xapaxkmepuzoeame CTpoeHHE, ANIOTPONHIO, (pu3udeckue u
XUMUYECKHE  CBONCTBA, IMOJydyeHHWE U NPUMEHEHUS
aMOp(HOTO yriaepora M €ro COPTOB C HCIOJb30BAHHUEM|
PYCCKOro (POIHOTO) S3bIKA U S13bIKa XUMHHU.

(Cpasnueams CTpOEHME W CBOWCTBAa anMasa H rpadura.
Onuceiéams — OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE CBOHCTBA

coenuneHuii yriepona». Iloprper H. JI.  3emunHckoro.

rJIeposa.
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[loryiomenne axkTUBUPOBAHHBIM YINIEM PaCTBOPEHHBIX
BELIECTB MJIU Ta30B. Y CTPOHCTBO NPOTHBOrasa

[Iposooume,  nabmodams W ONUCHIBAMb  XUMHUUYECKHH
BKCIIEPUMEHT C COONIOICHNEM MPAaBUJI TEXHUKH 0€30MacHOCTH

31

Kucnopoacoaep:xain
e COCAUHCHUA
yriaepoaa

Oxcun yraepona(Il): cTpoeHue MONEKYJIbI, TOJMyUYeHHEe
u ero coiictBa. Oxcun yrimepona(lV):  crpoenue
MOJICKYJIbl, TIOJyY€HHE MW €ro CBOWMCTBA. YTOJbHAas
kuciota. ConM  yrombHOM KUCIOTHI.  KapOOHATBHl U
ruapokapOoHaTsl. TexHIueckass v MuIeBas coza.
UlaGopaTopHbIe ONBITHI.

36. llomyueHue u CBONCTBA yrOJIbHON KUCIIOTBHI.
37. KadecTBeHHas peakuus Ha KapOOHAT-UOH

Xapaxmepuzoeame coctas, GU3NUECKHE N XUMUIECKUE
CBOWCTBA, IOJyY€HHE W MPHUMEHEHHE OKCHUIOB YIIIepoAa C
HCTIOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XHUMUHU.
Yemanasnueams NpPUYUHHO-CIENCTBEHHBIE CBS3H  MEXY)|
BU/IAMH XUMHYECKHX CBSI3€H, THIIAMH KPUCTAJUTHUECKHX]
PEIIETOK OKCHIIOB YIJIepoaa, X (PH3HIECKUMH U XUMHUYECKUMY]
CBOWMCTBAMH, a TAK)KE MPHUMEHEHUEM.
Cobnooams  TpaBUia  TEXHUKU
MCTIOJIB30BAHNH MTEYHOT'O OTOTICHHS.
Oxazeieamsy TIEPBYIO TOMOIIb TPU OTPABICHUH YTapHBIM
ra3oM.
Xapaxkmepuzoeame coctaB, (U3NYECKHE U XUMHUYECKHE
CBOWCTBA, TIOJyUYEHNE U IPUMEHEHHE YTOJIBHON KUCIOTHI U €&
coJieit (kapOOHATOB M THAPOKAPOOHATOB) C HCIOJIB30BAHUEM|
PYCCKOro (pPOIHOrO) sI3bIKa U SI3bIKA XHUMHUH.
U nrocmpuposams  3aBUCUMOCTb  CBOMCTB  COJIEll  yTOJIbHOM
KHCJIOTBI OT UX COCTaBa.

/Ipo6ooums,  HAOMOOAM® U ONUCHIGAND
bKCIIEpUMEHT ¢ coONoaeHneM MIPaBHII
0e30MacHOCTH.

Pacnosznasampb kapOOHAT-HOH.

Boinonnsms pacdéThl IO XUMUYECKUM (GopMyJiam
U YpPaBHEHHUSIM pPEaKUUH, MPOTEKAoIUX C
COEAMHEHUH yrieposa

OesomacHoCTH  TIpH|

XUMHYUECKU
TEXHUKH]

y4acTheM

32

[TpakTuueckas padora)
S. «ITomyuenug
YIJIEKMCIOrO rasa M
13ydeHne ero
CBOICTB»

[Tomyuenue, coOupaHue 1 pacro3HABAHHE YIIIEKHUCIIOTO
raza. M3y4eHne pacTBOPHUMOCTH YITIEKHCJIOTO Ia3a B BOJE
I XapaKTEpUCTHKAa  KHUCJIOTHBIX CBOWCTB  YTIOJIbHOM
KUCIOThL. KadecTBeHHast peakuust Ha KapOoHaT- W
rUAPOKapOOHAT-HOHBI

/lonyuams, cobupams 1 pacno3naeants YrieKUCIbId ra3
Obpawjamscsi ¢ n1aboOpaTopHbIM ~ OOOpy/JOBaHHEM |
HarpeBaTeNIbHBIMU MPUOOPaMU B COOTBETCTBUH C IPABHIIAMY]
TEXHUKH O€30MacHOCTH.
Habnooams W onucei6ams XUMHYECKUH SKCIIEPUMEHT ¢
MOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA W SI3bIKA XFMHU.
Dopmynuposams BBIBOABI 10 PE3yJIbTaTaM MPOBEACHHOTO
bKCIIEpUMEHTA.

Compyonuuames B miporiecce yueOHOro B3aUMOACHCTBUS NP
paboTte B rpymmax

33

Y rnesoaopobl

Heopranndeckue u opraHu4eckye BeIlecTBa.

Xapaxkmepuzoeams  OCOOEHHOCTH COCTaBa W CBOICTB

Yriaesonopoabl. XUMHUYECKOE CTPOCHUE OPraHUYECKHUX

OPraHUYECKHUX COCIMHECHUH.
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BEIIECTB, KaK MOPSIAOK COETMHEHUSI aTOMOB B MOJICKYJIE TIO|
BaJIEHTHOCTH.

MeTtaH, 3TaH, Kak MpelebHble YINIEBOJOPOAbl. DTHIEH U
ALICTUIIEH, Kak HETIpeaeIbHbIE (HEeHaCBIIIEHHbBIE
yriesonopoasl. ['opeHne yrieBonopoaos.

KaLIeCTBeHHbIe peaKLII/II/I Ha HereHeHbeIe COCOUHCHUS.
/leMoHcTpauun. Monenu MOJIEKyJl MeTaHa, »3TaHa,
bTheHa W aleTujieHa. BzauMopelcTBhe OTHIIEH
OpPOMHOM BOJION M PaCTBOPOM TepMaHTaHATa KaJIHsl.

Pasznuuams mpenenbHble W HENPEOENbHBIE YIIEBOJOPOBL
Hasvieame w  3anuceieams  GopMyibl  (MOJNEKYJSIpHBIE U
CTPYKTYpHBIE) BAXXHEHUIIINX MPENCTABUTENECH YIIIEBOAOPOIOB.
/Ipeonaeams SKCIIEPUMEHT IO PACIIO3HABAHUIO COCIMHEHMI]
HETIPeeIbHOTO CTPOCHHUSI.

HaoOn100ams 3a XOIOM XUMHYECKOTO 3KCIEPUMEHTA,
OMUCBHIBATH €r0 U JIeNlaTh BBIBOABI Ha OCHOBE HAOJIONEHUH.
Qurcupoeams  pe3ynbTaThl  SKCIIEPUMEHTA C  ITOMOLIBI)
[PyCCKOTO (POMHOTIO) SI3bIKA, & TAKXKE C TIOMOIIBI0 XUMHYECKUX]
(bopMyJT M ypaBHEHUT.

34 Kucnoponconepxa-  [OTUIOBBIN CIUPT, €0 NOJMyUEHHE, TPUMEHEHUE U Xapakxmepuzoeams ~ CIMPTEL, Kak  KHUCJIOPOACOAEpP KALLUE
e opranudeckue{puznonornyeckoe  neHcTBHE. TpexaTOMHBIA  CHHPT|OPraHUYECKHE COSIUHEHHS.
COCANHEHUS rnunepud. KadecTBeHHass peakumss Ha MHOroatoMHbleKaccuguyupoéams CiupThl IO aTOMHOCTH.
CIUPTHL. YKCYCHasl — MPENCTaBUTENb Kilacca KapOOHOBBIXIHa3b16ams IPEACTABUTENEH OHO- M TPEXATOMHBIX CIIUPTOB Y
KHCJIOT. 3anuchIBaTh U3 (POPMYJIbL.
JlemoncTpanuu. O0mme XUMHYIECKHUE CBOMCTBA KUCIOT HalXapakmepu3o6ams  KUCIOTHL, KaK  KHUCIOPOACOAEPIKAIING
MpUMepe YKCYCHOM KHUCNOThL. KadecTBeHHas peakuust HaJOpraHM4eCKUe COSANHEHUS.
MHOTOATOMHBIE CITUPTHI Hazvieams npencraBuTeNell NpeAeNbHbIX U HeNpenesbHbIX
KapOOHOBBIX KHCJIOT M 3aITUCHIBATD U3 (HOPMYJIBL.
35 KpemHuuii 51 erdKpemHuii, crpoenue ero atoma u cpoiictea. Kpemuuil lXapakmepuzoéams  cTpoeHHe  aTOMOB U KPUCTAJIOB,
COCAVHEHUS npupone. Cunuiuas! u cunad. Oxkeua kpeMausi(1V). (busHUecKre 1 XMMHUYECKHE CBOMCTBA, OJIyUYEeHUE U
KpemHueBas KUCiIoTa U €€ COJH. NPUMEHEHUE KPEMHHS C HCIIOJIb30BAHUEM PYCCKOTO (POIHOTO)
JlemoncTpauuu. Komnekiust  «O0pas3ipl  NPUPOAHBIXPI3BIKA H SI3bIKA XHMUH.
coequHeHuN kpemHus». Komnekuus crekia, kepamMuKW|Vcmanasnueéams TNPUYUHHO-CIEICTBEHHbIE CBA3M MEXKAY)|
LIEMEHTA U U3IEJIUI U3 HUX. CTPOCHHEM aTOMa, BHUIOM XUMHYECKOH CBSA3H, THUIIOM
UlaGopaTopubie onbiThl. 38. [IponyckaHue yIreKUCIOrOKPUCTAIUIMYECKON PEIIETKH KPeMHUs, €ro (QH3MYecKUMH |
rasa 4yepes pacTBOp CHUIIMKATa HATPHUS XUMUYECKUMHU CBOMCTBAMMU.
Boinonnsms pacdeThl O XUMUYECKUM (hOopMyiam
1 YPABHEHUSIM PEAKLIUN, TPOTEKAKOIINX C y4aCTHEM KPEMHHUS U
€ro COeANHEHUN.
Xapaxkmepuzoeame coctaB, (U3NYECKHE U XUMHUYECKHE
CBOICTBA, MOJIy4YEHUE U IPUMEHEHHUE COeNUHEHUN KPEMHUS C
HCTIOJIb30BAHUEM PYCCKOTO (POAHOrO) sI3bIKA M SI3bIKA XFMHU.
(CpasHueams THOKCHIBI YIIIEPOAa U KPEMHHSL
Onucvieams BaXHEWITNE TUMbI TPHUPOIHBIX COCAUHEHUMH]
KPEMHUsT KaK OCHOBHOTO 3JIEMEHTA JIUTOC(EPHL.
Pacno3znasams CUIIUKAT-UOH
36 CunukaTHas [lponssoncTBo  crekna  u  uemenrta.  llponykuwsiXapakmepuzosams CUIUKATHYIO MOPOMBIIIJIEHHOCTh U €8
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MPOMBILIIEHHOCTb CUJIMKATHON MPOMBILIJIEHHOCTH: ONTHYECKOE BOJIOKHO,  |OCHOBHYIO IMPOAYKLIMIO.
kepamuka, (Gapdop, dasHc. OnrTuyeckoe BOJIOKHO|VemaHnasnueams aHANOTUU MEXKAY Pa3IUYHBIMH OTPACISIMU]
/leMoncTpanun. Komnekuus npoayKUuu CHJIMKATHOMCHIIMKATHOW MPOMBIIIJIEHHOCTH
MPOMBIIIEHHOCTH. BuieodparMeHTsl 1 craiiibl
«IIpON3BOACTBO CTEKJIA U LIEMEHTa)
37 [lonyuenune Hemerasnb! B mpupoze. Onuceiéams ~ HaxOXIEHHE  HEMETAUIOB B NpUpOAE.
HEMETAJJIOB @DpakLMOHHAS NIEPErOHKA JKUAKOrO BO3AyXa, Kak criocoOXapakmepuzoseams  (PPakIMOHHYIO TEPETOHKY  JKHUIKOTO
MOJTy4eHHsI KUCJIOPOa, a30Ta, aproHa. BO3yXa KaK COBOKYITHOCTb (PM3NYECKUX MPOLIECCOB.
[Tonmy4yenue ochopa, KpeMHUsI, XJI0pa, Hoaa. DNEKTponudpeymenmuposams OTHECEHUE AaKTHUBHBIX HEMETAJUIOB K
[PacTBOPOB. OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIM [TPOLIECCAM
UlemoncTpauun. Komnekuus «lIpuponsbsie coeanHeHus
HEMETAJUIOB» . BuneodparMeHTs! 1 crnaisl
«DpakLnOHHAs MePEeroHKa JKUIKOTO BO3JIyXa» |
Buneopparmenter u cnaiinel  «Ilomyuenne Bopmopona,
KHCJIOPOAA W TAJIOTEHOB 3JIEKTPOJUTUYECKUM CIIOCOOOM»
38 [lonyuenue [loqyyenne  CepHOM  KHUCJOTBL CBIpBE,  XUMM3MXapaxkmepu3o6ams XUMH3M, CbIpbE, ammnapaTrypy, Hay4Hbld
BAJKHEHIINX TEXHOJOTMYECKass  CXeMa, METOJd  KUIBIIEro  CJOS[IPUHLUIBI U MNPOAYKLUUK MNPOU3BOJACTBA CEPHOW KUCIOTHI.
X IMUUECKHX NPUHLIHIBI TEIUIOOOMEHA, MPOTUBOTOKA W LUPKyJAuuu |Cpasnusams  TPOU3BOACTBO  CEPHOMU KHCJIOTBI v
COCAUHEHUN Oneym. MMPOU3BOACTBOM AMMHAKA
[Ipon3BoacTso aMMHaKa; CBIPBE, XUMU3M,|
TEXHOJIOTUYECKAsT CXEeMa.
/leMOHCTpALIMH.
Mopenu annapatoB AJsg NPOU3BOJACTBA CEPHOMH KUCIOTBHI.
Monenb kumsmero cnos. Moaenb KOJIOHHBI CHHTE3d
amMMuaka. BuneopparMeHTsl U craisl
«IIpousBoacTBO cepHOl KUCIOTBY. BunmeodpparMeHTHI U
cnarnabl «IIpoussoncTeo ammuaka». Komnekuus
«CBIpb€ JJIs1 TOJTYYEeHUs] CEPHON KHCJIOThD).
39 O600mmenne o teme |[YpOK-ynpakHEHHE C HCIONb30BAHUE CAMOCTOSTENBHOM//po600unts ONIeHKY COOCTBEHHBIX AOCTIIKEHHH B yCBOEHHY
«Hemeramuiel  u ux|pa®oThl O BBIMTOJIHEHUIO POBEPOYHBIX TECTOB, 33TaHUN[TEMBL
COEIIUHEHUSD» U yIpaxHeHUH Koppexmuposamb  CBOM 3HaHHS B  COOTBETCTBHH
MJIAHUPY EMBIM PE3YJIETAaTOM
[lonyuams  XUMHYECKYI0 HWH(pOpMaMM W3  Pa3IMYHbIX
MICTOYHHUKOB.
/Ipeocmasnsims nHpOpMaLio o teme «Hemeramisy B BUAE
TabJInL, CXeM, OMNOPHOrO KOHCIIEKTa, B TOM HYHCIE
npumMeHeHneM cpeacts MKT
40 KonTposbHas padora mo reme «Hemerayuiel ¥ MX COSTMHEHUSD
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Metanibl U uX coeguHeHus (17 1)

41 [lomoxeHre MeTasuIoB
B

[ lepronnueckon
CHCTEME, CTPOCHHUE

ATOMOB U KPUCTAJLJIOB

[lonoxxeHne MertauioB B llepuoanueckoll  CHCTEME
xumuueckux synemeHToB . M. Menaeneesa, crpoeHue
X aTOMOB U KPUCTAUIOB. Merannuueckas CBsA3b U
MeTaJuInyeckass KpUCTajsinueckas pelérka. Pusnueckug
CBOICTBA METAJUIOB. JJIEKTPO- U  TEIUIONPOBOJHOCTD,
OTpakaromasi  CroCOOHOCTb,  IIACTHYHOCTh.  CIiaBb]
HE€PHBIE U LIBETHBIE

(OvACHSMb, YTO TAKOE METAJIBI.

Paznuuams (HOpPMbI CYLIECTBOBAHUSI METAJUIOB. 3JIEMEHTHI U
[IPOCTHIE BEILECTBA.

 Xapaxmepuzoeams XUMU4eCKHUe 3J1€MEHThI-METaJIbI [0 UX
nonoxeHuto B Ilepuoguueckoin cucreme [I. M. Menneneesa.
/[pocno3uposams  CBONCTBA HE3HAKOMBIX  METAJUIOB IO
nonoxkeHnro B Ilepuoguyeckoil  cUCTEME  XUMHYECKHX
bnementoB /1. 1. Menaeneesa.

Yemanasnueams NPUYUHHO-CIENCTBEHHbIE CBA3M  MEXKAY)|
CTPOEHHEM aTOMa, BHUAOM XUMHUYECKONW CBSI3H, THUIIOM|
KPUCTA/LTMUECKON PELIETKH METaNIOB — MPOCTHIX BELIECTB U]
X COeAUHEHUN

42 O0me  XUMHYECKHUE

CBOMCTBA METAJLJIOB

BiaumoneiicTeue METAJIJIOB d
OKCHJIaMH, KHCJIOTaMH, COJISIMU.

HAIPSIKEHUN.

HeMeTaJulaMH,

ATTFOMUHOTEPMUSL.
/leMoHCcTpauMu. B3auMonencTBue HaTpus, JHUTUA H
KUCJIOPOLE. Benbinka TEPMUTHOU CMECH.
B3anMoneicTBue CMeCH TMOPOLIKOB CEpbl M KeNe3a,
HMHKa U cepbl.  BzaumopeiicTBue  allOMUHUA
KHCIIOTAMH, ITeIouaMy 1 BoAoH. B3aumoneicTeue xenesa
u  Meau c xyopoM. BsaumopeiictBue | memu ¢
KOHLICHTPUPOBAHHONW CEPHOM KHUCJIOTOHW W  a30THOW
KUCJIOTOM (pa30aBieHHON U KOHIIEHTPUPOBAHHOH).
UlaGopaTopHbiii onbiT. 39. B3aumonelictBue >xenesa ¢
pactBOpoM cyibbara meau(ll)

MeTtanel Kak BOCCTAHOBUTENH. DIEKTPOXUMUIECKUi psinjOovscHsms,

KaJbLHsA C BOI[OI>'I. FopeHI/Ie HATpUdA, MarHuvsa U KEj€3a BlCocmasnams

YTO TAaKO€ PsI AKTUBHOCTH  METAJUIOB.
[Ipumensames €ro sl XapaKTEPUCTUKH XUMUYECKUX CBOWCTB
MPOCTHIX BEIIECTB-METAIIIOB.

O600uames cUCTEMy XUMHYECKUX CBOWCTB METAJUIOB Kak
KBOCCTAHOBUTEJIbHBIE CBOWCTBAY .

MOJIEKYJIIPHBIE ypaBHEHUS peakuui,
XapPAKTEPU3YIOLINX XUMHYECKHE CBOMCTBA METAIOB B CBETE
yUeHHsT 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX IpoLEccax, a
PEaKLUU C YYaCTHEM 3JIEKTPOJIHUTOB, MPEACTABISTH TAKXKE U B
HOHHOM BUJIE.
Habniooams W OnUCLIGAM® PEAKIUH MEXIy BELIeCTBAMU C
MOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA W SI3bIKA XVMHU.
CaMOCTOSATENIbHO  MPO60OUMs  OTBITHL,  MTONTBEPKIAO N
XIMUYECKHE CBOHCTBA METAUIOB C COONIONEHHEM IPaBu]
TEXHUKH 0€30IacHOCTH

43-44  [OOmas
XapaKkTepuCTUKa

ICJIOYHBIX MECTAJIJIOB

CTpoeHHe aTOMOB U MPOCTHIX BELIECTB. 3aBUCHUMOCTH
(bU3NIECKUX U XUMUYECKUX CBOWCTB LIEJIOUHBIX METAJJIOH
OT 3apsnoB smep ux aroMoB. OKCUABI W TUAPOKCHUID]
LIeJIOYHbIX ~ METaUIOB, WX  IOJy4YEeHHE, CBOICTBA,
npuMeHeHne. BakHelnue CoM IIEeOUYHbIX METAJJIOB, UX]
3HAQUeHUE B JKUBOW W HEXMBOM MNPUPOJAE U B >KU3HU
UEJIOBEKA.

leMoncTpanun.  Okpacka
1eJIOYHBIX METAJIOB

IIaMeHu  COCIHMHCHUAMU]

O0vsAcHAMs STHUMOJIOTHIO  Ha3BaHUS
METAJLITbD) .

/[asams OOIIIYI0 XapaKTePUCTUKY LISJIOYHBIM METaJlIaM MO HX
nojgoxkeHuro B Ilepuoguyeckoll cucremMe  XUMHUYECKUX]
bnementoB /. 1. Menaeneesa.
 Xapakmepuzoeams cTpoeHue, (GU3MYECKHe U XUMHUYECKUE
CBOMCTBA IIEJIOYHBIX METAJJIOB B CBETE€ OOINEro, 0COOEHHOr()
1 €UHUIHOTO.
[Ipeockazvieams ~ U3MUECKME M XHUMHUYECKHE CBOWMCTBA

IPyHIbl  «IIEIOYHBIE

OKCHOOB U THAPOKCUAOB INCJIOYHLIX METAJJIOB Ha OCHOBEC HX]
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COCTaBa U CTPOEHUS U MOATBEPIKIATh MPOTrHO3bI YPABHEHUSIMU
COOTBETCTBYIOIIUX PEAKLIU.
/Ipo6ooums  pacdyéTbl TO XUMHUYECKHMM (opmynam W
[VPAaBHEHUSIM PEaKLUM, MPOTEKAIOLINX C YYACTHEM IIEJIOYHBIX]
METAJIJIOB U UX COEAUHECHUH

45-46  |OOmas CTpoeHre aTOMOB U TPOCTBIX BELIECTB. 3aBUCHUMOCTH()OBACHAMb STUMOJIOTHIO HA3BAHUS TPYNNbl  IIETOYHOA
XapaKTEPUCTHKA (bU3HMUECKUX U XUMHYECKHX CBOICTB 3eMEJIbHBIE METAJIIBD).
[11€JIOYHO3EMENbHBIX  [IEJIOYHO3EMENbHBIX METaJUIOB  OT 3apsiioB  simep uxi/asams oOmyr0 XapakTepucTuky Merauiam [IA  rpymme]
METAJIJIOB aToMOB. OKCHUZABI M THIPOKCHIBI MIEIOYHO3EMENbHBIX|(IIENOYHO-36MEIbHEIM MeTallIaM) IO HX TOJOXEHHIO B
METAJIJIOB, WX TMOJNy4YeHUe, CBOMCTBA M mnpuMeHeHue [[lepuonnueckoil cucrtemMe xumMuudeckux isyiemMeHtoB I W
BakHelmme conu IMENOYHO3EMENIPHBIX  MeTaioB, ux|MeHpOeseena.
3HaueHne B NpUpoAe W KU3HHU 4desoBeka. KapOownarel uXapaxkmepuzoéams crpoeHue, (QU3NMIECKHE U XUMHUYECKUOS
rUAPOKAPOOHATHI KaJIBLIUS. CBOWMCTBA LIENIOYHO-3EMENIbHBIX METAUIOB B CBETE OOIIEro,
[lemoncTpamun. Okpacka IUJIAMEHH COEOUHEHUSIMH[OCOOEHHOTO U €IMHUYHOTO.
MIETOYHO3EMENbHBIX MeTaJIOB. [ amenne u3BectTn BONOM. [[I[pedckasviéams  U3MUeCKHe M XHUMHUYECKHE CBOWCTBA
UIaGopaTopubiii onbIT. 40 IlonyueHne u3BeCTKOBON BOABJOKCHAOB U THAPOKCUIOB MeTasuioB IIA rpynmel Ha OCHOBE X
1 OIBITHI C HEl COCTaBa M CTPOGHUS U HOOMEEPICcOams  TPOTHO3D]
YPAaBHEHUSIMH COOTBETCTBYIOLIUX PEAKLUH.
/Ipo6oOoums  pacyéTbl TO XUMHUYECKHMM (opmynam W
YPaBHEHUSIM PEaKLUN, MPOTEKAKIUX C YYACTHEM IIEJIOYHBIX]
METAJIJIOB U UX COEAMHEHUHN
47 PKéctkocte  Bombl  WPKECTKOCTH BOABI: BpeMeHHass W mocTosiHHas. CrocoOb|O6bscHAmMb, YTO TaAKOE «GKECTKOCTb BOJBD).
CTIIOCOOBI edlycTpaHeHus BPEMEHHOM JKECTKOCTH. CrnocobslPaznuuams BPEeMEHHYI0 M TOCTOSHHYIO JKECTKOCTb BOJIBL.
[y CTpaHEeHUsI [y CTPaHEHHsI IOCTOSTHHOM »KECTKOCTH. IOHUTEIL [Ipeonaeams  criocoObl  YCTPAHEHUSI  JKECTKOCTH  BOIB]
/leMoHCTpALIUH. ITonyuenue KECTKON BOABI/ Ipo6ooums,  nadAOOAMs W ONUCHLIBAMb — XUMHUUYECKHH
B3aUMOJICIICTBUEM YIJIEKHCIIOTO C H3BECTKOBOH BOIOH pPKCHEPHUMEHT, C COOIOACHUEMITPABIII TEXHIUKH O€30MacHOCTH
YcTpaneHue BPEMEHHON JKECTKOCTHM KHIISTYEHUEM U
moOaBKoOl compl. YCTpaHEHUE TIOCTOSTHHOM JKECTKOCTH
mobaBkoii compl. MOHUTBI W MPUHLMN WX JEHCTBUS
(BumeodparMenr).
48 [Tpaktuueckass padotajllonyuenne JKECTKOU BOJIbI B3aumozeiicrsueM//onyuams, cooupams 1 pacno3HA6aNb YIIEKUCIBIA ra3
6. «[lony4yeHneyrneKnciaoro ¢ U3BeCTKOBOM  Bomoil.  YcrpanenudOopawamscsas ¢ nabopaTopHbIM — OOOpPYIOBaHHEM W
PKECTKOW ~ BOABI  H[BPEMEHHOH »XECTKOCTU KHITTYCHHEM M J0OaBKOW COJBL{HArpeBaTENbHBIMH MPUOOPAMHU B COOTBETCTBUH C IPABUIAMH
CriocoObI edYcTpaHeHHe TMOCTOSIHHONW JKECTKOCTH J00aBKOW COIBL{TEXHUKH O€30MacHOCTH.
[y CTPAaHSHUSDY cripiTanme )KECTKON BOMIBI PACTBOPOM MbLIA Haonwoams W onucel6ams XUMHUYECKUH OSKCIEPUMEHT ¢

MOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA W SI3bIKA XVIMHU.
Dopmynuposams BBIBOABI IO pPe3yJbTaTaM MPOBEIECHHOTO

DKCIICPHUMCHTA.
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Compyonuuams B miporiecce yueOHOro B3aUMOACHCTBUS TP
paboTte B rpymmax

49 AmomMuHuii  u  erdCoenuHEHUs] aMIOMUHUSA B Ipupoae. XumudeckueXapaxmepuzoéams aNIOMUHUN 1O €ro IOJIOKEHHUIO B
COEIUHEHUS coiictBa  amomuHHs. OcobeHHocTH  okcupa  Hlllepmopmyeckoil cucreMe XuMHUeckHx asnemeHtoB J[. WM.
rUAPOKCH/IA ATIOMHUHHSA Kak aM(pOTepHBIX coennHeHHi [MeHnneneena.
Baxxaeiimue cony amfoMHUHUSA (XJIOPHL, CyJbdar). Onuceieams cTpoeHue, Ppu3ndeckue U XUMUYECKHUE CBOHCTBA
UlemoncTpauuu. Konnekuus mnpuUpOAHBIX COEIUHEHUIaIIOMUHNA, MOATBEPKAas ux COOTBETCTBYIOILUMUY]
amoMuHus.  Buneopparmenter u  cmaiigel  «OkcuplypaBHEHUSIMHU PEAKIIU.
QIOMUHUST W ero  monudukaummy.  IlonyuenuneOowsacusams NBOMCTBEHHBIH XapakTep XUMHUYECKHX CBOWCTH
aM(pOTEpPHOTO THAPOKCHIA ATFOMHUHUS H UCCIIEIOBAHUE €rOjOKCHIA M TUAPOKCHIA aTTFOMUHISL.
CBOIICTB [Konkpemu3supoeams 3JIEKTPOJIUTHYECKOE MOJIyYE€HUE
METAJIJIOB OMUCAHNEM IPOU3BOCTBA ATIOMUHUS.
YVemanasnueams — 3aBucuMocTb  oOyacteli  IpUMEHEHUs]|
QIFOMUHUS U €r0 CIUIaBOB OT CBOMCTB.
/Ipo6oOoums  pacyéTbl TO XUMHUYECKHMM (opmynaMm W
yPaBHEHUSAM peaKLUii, MPOTEKAIOLUIUX C y4acTHeM aJlFOMUHMUS]
11 €0 COeTMHEHUN
50-51 [Keneso U erdOcobeHHocTH CcTpoeHUst atoma kenesa. JKenmeso BXapaxmepusoseams monoxenue xenesa B Ileprommueckol
COEMHECHUS npupoae. Baxueiimme pyaer  oxenmesa.  Oxcumbl  dcucteme xumudecknx asnementoB I M. Menpeneesa,
rugpokcunbl skenesa(ll) u (ID). Conwm xenesa(ll) u (III) JocobeHHOCTH CTPOEHUS aTOMa.
OOHapy keHIe HOHOB KATHOHOB KeJIe3a B PACTBOPE. Onuceieams Pr3nyeckre W XUMHUYECKHE CBOHCTBA JKEJe3a,
3HaueHue CoeIMHEeHNH jkenesa. MOJATBEPKIasl UX COOTBETCTBYIOLIMMH YPABHEHUSAMU pEAKLIUM.
UIaGopaTopHble ONbITHI. (O6vscHAMD HATNYNE IBYX T€HETUYECKUX PSAOB COEAMHEHUH]
41, Tlomyuenne runpoxcunos xenesa(l) w (D)} onesa Fe2t u FO3 T
2. KaueCTBEHHbIE PEAKLIMI Ha KATHOHBI JKeJle3a Vemanasnusams 3aBUCUMOCTL 00NacTeli NPUMEHEHHS JKeNe3a
1 €rO CIUIaBOB OT CBOMCTB.
/Ipo6oOoums  pacyéTbl TO XUMHUYECKHMM (opmynam W
yPaBHEHUSM peaKLMi, MPOTEKAIoIIMUX C ydacTHeM Kene3a U
€ro COeANHEHUN.
Habnooams W OnUCLIGAMs PEAKIUH MEXIy BELIeCTBAMU C
MOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XMMUH
52 [TpakTiueckas paboTaPemenne >KCrepUMEHTANBHBIX 3371a4 HA PACIIO3HABAHHUE[DKCIIEPUMEHTAJILHO 1CCIe0068aMb CBONCTBA METAJUIOB U X

7
«Perrene

S KCIIEPUMEHTAIBHBIX
3351249 110 TEME
«MeTtanns

1 TIOJIYYCHHUE MCTAJIJIOB U HUX COeI[I/IHeHI/Iﬁ

COeIMHEHUH, pellaTh SKCIePUMEHTANIbHBIE 3a1a41 IO TEMe
«MeTabD.

Pabomams ¢  naboparopHbiM  0O0OpyAOBaHHMEM U
HarpeBaTeIbHBIMA MPUOOPaMH B COOTBETCTBHH C MpaBUJIaMUY]
TeXHUKU O€30MacHOCTH.

Haoniooams CBOIMCTBA METAUIOB U UX COEOUHEHUN U
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[SIBJICH U, IPOUCXOISIIINX C HAMH.
Onucei6ams XUMIYECKUH SKCIIEPUMEHT C MOMOIIBIO PYyCCKOTO)
(POIHOTO) S3bIKA U SI3bIKA XMMHUH.
Dopmynuposams BBIBOABI 10 PE3yJIbTaTaM IPOBEACHHOTO
bKCriepuMenTa
Onpeoensims (ucxons u3 y4ueOHOH 3amaur) HEOOXOOMMOCTH
MCTIOJIb30BAHNST HAOJIO EHHSI UJIH SKCIIEPHMEHTa

53 Kopposust metannoB ufKopposust xumuueckass W 3J€KTpoXuMudeckas. 3amutaJovacHsAms, 9TO TaKoe KOPPO3Hs.
CrIOCOOBI  3aIUTHI  OT|METAJUIOB OT KOPPO3HH. Paziyams XUMUUECKYI0 U 3JIEKTPOXUMHUYECKYI0 KOPPO3HU.
Hee /leMoHCTpaLIUH. nnocmpuposams  TIOHIATUSL  «KOPPO3US»,  «XUMMYeCcKas
Komnexius «XuMudyeckue MCTOUHUKH TOKa». Pe3ysbTaTbiKOppo3usy, «3JIEKTPOXUMHUYECKas KOppOo3us»» IpHUMepamu.
[UINTENBHOTO JKCIEPUMEHTa M0 H3Y4YEHMIO KopposuuXapaxmepuzoeamv crocoObl  3aIMUTBI  METAUIOB  OT
CTaJIbHBIX U3JEJIUN B 3aBUCUMOCTHU OT YCJIOBUI MPOLIECCOBKOPPO3UU
54-55 [Merannsl B Meranner B mpupoze: B cBobomHoM Buae u B BuneKnaccugpuyuposams  GHOpMbl  NPUPOAHBIX  COENUHEHHH
npupone. IlonsaTue ocoenuHeHu. METAJLIIOB.
METaJUTyprun [TorsTue o Metawtypruy. YépHas u 1iBeTHast MeTauty prisi{Xapaxkmepuzoéams o0Imue CrocoObl MONYyYEHHsT METaJUIOB:
[Trpomerasnyprus, TUAPOMETAILTY PTUSL|IUPO-, TUAPO- U 3JIEKTPOMETaILTy priuu.
brektpometamtyprust. Jlomenssiii npouecc. IlepepadorkalKonkpemuszuposams ~ 3TH  cHocoObl  mpuMepamMu |
UyTyHa B CTaJb. VPaBHEHUSMU peakLUuil C COCTaBJIE€HHUEM 3JIEKTPOHHOTO
(DJIEKTPOJIH3 PACILIIABOB. OanaHca.
JlemoncTpauuu. Boccranosnenne wMemun u3  okcupaOnuceiéams  NTOMEHHBIH MPOLECC M BJICKTPOJIUTHYECKOS
mvenu(ll) Bomopomom. BupmeopparmeHTHI U CIANIBIIONYyYEHHE METAUIIOB.
«I[IpousBoncTBo 4yryHa u cramm». Bunmeodparmenter wPaznuuams 4€pHbIC U BETHBIC METAJUIBL, YyTYHBI U CTAJN
ciaiinbl «M3nennus U3 dyryHa U CTaJIny.
Buneodparments! u crnaiinbl «[IpOU3BOACTBO AJTFOMUHUS
56 O6o00menne 3HaHNl  [YPOK-yIpaKHEHHE C HCIIOJIb30BAHUE CAMOCTOSATENbHON  [//posooums O1ieHKy COOCTBEHHBIX JOCTIIKEHHUH B YCBOSHUH
no TeMe «MeTaey  [padOThI IO BBINIOJHEHHIO MTPOBEPOYHBIX TECTOB, 3alaHUHTEMBI.
U yIpaXHEHUH. Koppexmupoeamb  CBOM 3HaHHS B  COOTBETCTBHH
MJIaHUPYEMBIM PE3yJIbTaTOM
[lonyuams  XUMHYECKYI0 HWH(pOpMamMu H3  Pa3IMYHbIX
ICTOYHUKOB.
[Ipeocmasnsime nHGOpMAIMIO TIO TeMe «MeTayubly B BUIE
TabJINL, CXeM, OINOPHOTO KOHCIIEKTa, B TOM YHCIE
npuMeHeHuem cpencts UKT.
57 KontposnbHas paboTt 3 no reme «MeTauibn
Xumus u okpyxaomas cpeaa (2 1)
58 XuMuueckas Ctpoenmne 3emum: sSApO, MaHTHA, 3eMHast Kopa, ux{fmmespuposams ceepnenus no (usHueckoil reorpaduu B

OopraHu3alus IJIAHCTD]

XHMHUYeCKUH cocTtaB. Jlutochepa um €€ XuUMHUECKUT]

BHAHUS O XUMHUYECKOI OpraHu3alvu IJIAHCTBI.
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SemMits

coctaB. Munepanel.  Pyner.  Ocanousbie
[Ionesnbie HCKOIAeMBbIE. XUMHYECKUI
ruapocdeprl. XUMHUECKHH COCTaB aTMOC(EpHL.
/lemoHcTpauuu. BuneodparmMeHTs! 1 craiiabl
«Ctpoenne 3emin U €€ XUMHUYECKU cocTaBy. Kosiekius
MUHepanoB W ropHeix nopoxa. Komnekuus «Pynpb
METAJJIOBY .

UlaGopaTopHbie onbIThl. 43. M3yyeHue rpanuTa.

MIOPOJBL.

Xapcmmepwoeam b XUMHYECKHH COCTaB T'€OJOTHYECKUX

cocTapjobonouexk 3emn.

Paziyanms MAHEpabl U TOPHbIE ITOPOAbI, B TOM YUCIIE U Pybl

59

Oxpana

OKpY>KaroIlled  Cpenpl
oT XUMHYCCKOI'O)
3arpsI3HEHUS

MICTOYHMKHN XUMIYECKOTO 3arpsi3HEHUsI OKPYKAroIIeH
CpenbL. I'mobampHBIE  JKOJIOTHYECKHE  MPOOJIEMBI
UEeJIOBEYECTBA. MAPHUKOBBIA 3((EKT, KUCIOTHBIE TOMXKIN,|
O30HOBBIE IBIPBL. MeEXIyHApOIHOE COTPYIHUYECTBO B
00acTH OXpaHbl OKPYKAIOIIEH CPeabl OT XUMHYECKOTO
BarpsisHeHUs. «3eIEHAsT XUMISD).

JlemoHcTpauuu. BuneopparmMeHTs! U cnaiabl
«["obapHBIE SKONIOTHYECKUE MPOOJIEMbI YEI0BEYECTBA»

Xapaxmepuzo6anmes NCTOUHUKN XUMHUYECKOTO 3arps3HEHHS
OKpY>KaroIlel Cpenpbl.

Onuceiéams ~ TIO0ANBHBIE  HKOJIOTHYECKHE  MPOOJIEMBb]
EeJIOBEUECTBA, CBSI3AHHBIE C XUMUUECKIM 3arps3HEHHEM.
/Ipeonaeams yTH MUHUMH3ALUN BO3AEHCTBUA XUMHUYECKOTO
3arpsi3HEHNsT Ha OKPY KAOLIYO CPeny.

/Ipusooums TpUMepbl MEXIYHAPOIHOIO COTPYIHHYECTBA B
00acTH OXpaHbl OKPYXKAIOIIEH Cpenpl OT XHUMHUYECKOro
Barpsi3HeHHs

00600meHue 3SHAHNH 0 XUMHH 32 Kypc 0CHOBHOI mKko0Jbl. [lonroropka k OcHOBHOMY

rocyaapcrBeHHOMY 3k3ameny (OI'9) (7 4)

60 Bemecrsa CTpoeHne aromMa B COOTBETCTBUM C noJoxeHuem|//peocmasnsms napopmaunio o teme «llepronuueckuii
xumudeckoro sneMmenta B Ilepuonmueckonn cucremesakoH u Ilepnoanueckas cucrema [I. 1. Menneneesa B cBeTe
CtpoeHue BELIECTBA: XUMUYECKast CBSI3b U[TEOPUU CTPOEHUS aToMa» B BHUAE TAOJUI], CXeM, OIOPHOTO
KpUCTA/NTNUECKHE PEIIETKH. 3aBUCUMOCTbCBONCTB KOHCIIEKTa, B TOM 4yucie ¢ npuMenennem cpencrs MKT.
00pa30BaHHBIX 3JIEMEHTAMH MIPOCTHIX BELIECTB (METAIUIOB,|BbInoHANMb TECTOBBIE 3a/1aHUS TI0 TEME.
HEMETAJIOB, 01aropoIHEIX Ta30B) OT /Ipeocmasnsims wHpOpMaLuio 1o TeMe «Bumbl xuMH4YecKux
MOJIOKEHUS DJIEMEHTOB B lleproanueckoi cucreme. CBSI3€M M THUMBl KPUCTANIMYECKHX pPEIIETOK. B3anMocBs3b
Tumonorusi HEOPTaHWYECKUX BEINECTB, IENIEHHE HMX HAICTPOCHHsS W CBOHCTB BEIIECTB» B BUAE TaOJHI, CXeM,
kyaccel U rpynnel. [Ipencrasurenn OMOPHOTO KOHCIEKTa, B TOM YHUCJE C MPUMEHEHHEM CPENCTB

KT
61 XuMHuueckue [Ipr3Haku U yCIOBUs MPOTEKAHUS XUMHUYECKUX /Ipeocmasnsime nadopmannto o teme «Knaccuduxarmst
peaxkuu peakuuii. TuUnojgoruss XUMHYECKUX  peakUuuil  MOXMMMYECKUX peakLuil Mo pa3auyHbIM nmpusHakam. CKOpOCTH

PAa3JMYHBIM OCHOBaHUSIM. Peakimu HOHHOrO OOMEHa.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIITH

XIMAYECKUX PEaKkLHil» B BUAE TaOJNUL, CXeM, OIOPHOIQ
KOHCIIEKTa, B TOM 4yucie ¢ npuMenennem cpencrs MKT.
Bvinonnsams TECTOBbIE 3aJjaHMs O TeMe. Xapaxkmepu3oeamy
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUH, OKUCIIUTEND U
BOCCTAHOBUTED.

Omauyams 3TOT THN peakuuid OT peakuwii oOMeHa.
Sanuceiean ypaBHEHUsI OKHUCJIUTENIbHO
BOCCTAHOBUTEJIbHBIX PEAKIIMN € TOMOLIBIO  3JEKTPOHHOIO




88

OanaHca
62-63 |[OcHOBBI XMMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB. Xapaxmepuzoeame obmme, OcoOeHHBIE W WHIWBUAYAJIbHBIC
HEOPraHU4eCKOU XapakTepHble XHMHUYECKHE CBOWCTBA CONEOOPasyHOUIMX|CBOICTBA KHUCIOT, OCHOBAaHUH, colell B CBETE TEOPHY
X MU OKCUZIOB, THAPOKCHUIOB  (OCHOBAaHWH, KHUCJIOT  UPJIEKTPOIUTHYECKON TUCCOLMALINH.
aM(OTEPHBIX THIPOKCUIOB), CONEH Apeymenmupoeams BO3MOXKHOCTb TPOTEKAHHUS XHUMHUYECKHUX
peakLuil B paCTBOPAX dJIEKTPOIUTAX UCXOAs U3 YCIOBUM.
Knaccuguyuposams HEOPraHNIECKHE BELIECTBA 110 COCTAaBY U
CBOMCTBAM.
[ Ipusooums npuMepbl IPEACTABUTENEH KOHKPETHBIX KJIACCOB U
PYNII HEOPraHUYECKUX BELIECTB
64 [loBTOpEeHUE yTectupoBanue, pelieHue 3a7ad U BBINOJHEHUEBbIn0MHAMS TECTHl U YIPAXKHEHUS], Peuiams 3aja4u 10 TeMe.
0000ImEeHNne 1Mo TeMe.  |[yIpakHEHUH 1O TeMe /Ipo6oOums OLEHKY COOCTBEHHBIX AOCTIDKEHHH B yCBOCHHY
[logroroeka K TEMBL
KOHTPOJIBHOH padoTte Koppexmupoeamb  CBOM 3HAHHUS B COOTBETCTBUH
MJIAHUPYEMBIM PE3YJITAaTOM
65 KonTponbHas padora Ned «Mrorosasi mo Kypcy OCHOBHOM IIKOJIbD
66 AHaJIM3 KOHTPOJIbHOH padoThl. ITofBeIeHe HTOTOB rojia.
67-68 |PesepBHOE BpeMsi
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Y4e0HO-MeTOANYeCKHii KOMIUIEKT Kypca

Y4eOHO-MEeTOANMYECKHIT KOMIUIEKT ANl M3y4YeHHs Kypca XUMUH B 8—9 Kilaccax, CO3JaHHBIN
aBTOPCKUM KOJUTeKTHBOM 1ox pykosoacTteoM O. C. I'abpmensna, comepxuT, Kpome y4eOHUKOB,
y4eOHO-METOAMYECKHEe U TUAAKTUUECKHE IOCOOUS, TeTpamu Uil BBINOTHEHUs JabOpaTOPHBIX H
MPaKTHYECKUX PadOT U Op.

YMK «Xumus. 8 kraccy

1. Tabpuenan O. C. Xummsi. 8 kmacc : yueb. mms obmeoOpasosar. opranmsauuii / O. C.
Tabpuensn, K. I'. Octpoymos, C. A. Cnagkos. — M.: IIpocserienue, 2019

2. Tabpuensn O. C. Xumumsa. Meroaudeckoe mocobue mist 8 knacca : ydeb. mocobue mjs
obmeobpaszosar. opranusauuii / O. C. T'abpuensn, 1. B. Akcénoa, U. I'. OctpoymoB. — M.
IIpoceeienue, 2019

3. Tabpuensn O. C. Xumus. COOpHHK 3amau W yhOpaxkHeHuil. 8 kaacc : yued. mocobue as
obmeobpasosar. opranm3anuii/ O. C. ['abpuensH, U. B. Tpury0uak.

— M. IIpocsewmenue, 2019

4. Tabpuensu O. C. Xumus. Terpans aist 1abOPaTOPHBIX OMBITOB M MPAKTUYECKUX paboT. 8 kimace
. yueb. mocobue mns obmmeobpasosar. opranmanmii / O. C. I'abpuensn, 1. B. Akcénosa, U. T
OctpoymoB. — M.: IIpoceemenue, 2019

5. Tabpuensn O. C. Xumus. PaGouas terpanp. 8 kmace : yd4eb. mocobme mnst oOmeoOpas3oBar.
opraamammii / O. C. I'abpuensia, C. A. Cnaakos, W. I'. Octpoymos. — M.: ITpocsemenue, 2019

YMK «Xumus. 9 kracc»

1. Tabpuenan O. C. Xummst. 9 kmacc : yueb. mms obmeoOpasosar. opranmsauuii / O. C.
Tlabpuensn, K. I'. Octpoymos, C. A. Cirankos. — M.: [Ipoceerenue, 2019

2. Tabpuensn O. C. Xumus. Meromuueckoe nocobue mna 9 knmacca : y4eb. mocobue mjs
obmeobpaszosar. opranusauuii / O. C. T'abpuensn, U. B. Akcénoa, U. I'. OctpoymoB. — M.
IIpoceeienue, 2019

3. Tabpuensn O. C. Xumus. COOpHHK 3amad W ympakHeHuil. 9 kmacc : yueb. mocobue s
obmeobpasosar. opranmsanuii/ O. C. ['abpuensH, U. B. Tpury0uak.

— M. IIpocsewmenue, 2019

4. Tabpuensn O. C. Xumus. Terpans aist 1aGOPaTOPHBIX OMBITOB M MPAKTUYECKUX paboT. 9 kmace
. yueb. mocobue mnsi obmeodpasosar. opranmszammii / O. C. ['abpuensa, 1. B. Axcénosa, U. T
OctpoymoB. — M.: IIpoceemenue, 2019

5. Ta6puensu O. C. Xumust. Pabouast Terpags. 9 kmace : yueb. mocobue mist  00meoOpa3oBar.
opranusanuii/ O. C. I'abpuensin, C. A. Cnagkos, . I'. Octpoymos. — M.: Tlpoceemenne, 2019
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