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IlnanupyemMble pe3y/ibTaTbl 0CBOCHHS YUeOHOI0 NMpeaMeTa
«XUMUD»

OCHOBHOe 0011ee 00pa3oBaHue

JII/I‘IHOCTHBIC, METANPECIMETHBLIC U IPEAMETHDLIC

pe3yjabTaTbl 0CBOCHUA y‘l@ﬁHOI‘O npeameTa

JINYHOCTHBIMM pe3yJibTaTaMM U3y4YeHHs mpeaMmera «Xumus» B 8-9 Kiacce
SBIISIOTCS CJIETYIONINE YMEHUS:

® OCO3HaBaTh EIUHCTBO M II€JIOCTHOCTb OKPY)KAIOIIETO MHpPA, BO3MOXKHOCTH €ro
MO3HAHUS Ha OCHOBE JIOCTHXKCHUI HAyKH;

® TIOCTENEHHO BBICTPAMBATh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHUE; OCO3HABATh
NOTPEOHOCTh U TOTOBHOCTh K CaMOOOpa30BaHWIO, B TOM 4YHCJIE W B paMKax
CaMOCTOSTENIHOM JIESITEIbHOCTUA BHE IITIKOJIBI;

® OIICHUBATh SKOJIOTMUECKUN PUCK B3aMMOOTHOIIICHU YEJIOBEKA U IPUPOIBI.

e (opMUpOBaTh HKOJIOTMYECKOE MBIIUJICHUE: OLIEHUBAaTh CBOIO JEATEIbHOCTh U
MOCTYIKH JAPYTUX JIIOAEH C TOUKH 3PEHUSI COXPAHEHUSI OKPY>KaIOIIEH Cpe/ibl.

e OBJaJIcBaTh Ha YPOBHE OOIIEro 00pa3oBaHUs 3aKOHYEHHOW CHCTEMON XMMHUYECKUX
3HAHUW W YMEHMM, HaBbIKAMH UX TMPUMEHEHUS B PA3IUYHBIX IKU3HEHHBIX
CUTYaIUsX;

® OIICHUBATh >KU3HEHHBIC CUTYAIlMH C TOYKH 3pEHHUs O€30MacHOro olOpa3a KU3HH H
COXpaHEHHUsI 37I0POBbS;

® (0CO3HaBaThb LEHHOCTh 3HAHWM MO XMMHWHU, KaK BAKHEUIIIETO KOMIIOHEHTa HAyYHOU
KapTUHBI MHPA;

® TPOSIBIATH  HAJIUYME  YCTOMYMBBIX  YCTAHOBOK  COLMAJIbHO-OTBETCTBEHHOTO
MOBE/ICHUSI B OKPYXKAIOIIEH cpeie — cpelie 0OMTaHus BCETO KUBOTO, B TOM YHCIIE U
YeJI0BeKa.

e yMeHHe (OPMYJIIMPOBATh U OOBICHATH COOCTBEHHYIO ITO3HMIIMIO B KOHKPETHBIX
CUTyallusaxX OOIIECTBEHHON >XM3HM Ha OCHOBE TMOJIYYEHHBIX 3HAHUU C TMO3UILIHUU
HOPM MOpaJId U OONICYETIOBEYECKUX LIEHHOCTEH, MpaB U 00A3aHHOCTEH
rpakJIaHUHA.

MeranpeaMeTHBIMH  pe3yJbTaTaMU  HM3y4eHUs  Kypca  «XUMHS»  SBISCTCS
dbopMHupoBaHUE YHUBEPCAITBHBIX YueOHBIX neictuil (Y Y]I).

Peeviamuenvie YVII.

® CaMOCTOATENbHO OOHapyXuBaTb U  (GOpMYIHpPOBaTh y4yeOHYIO MpoOseMy,
OTIPENeNIATH 11e]Ib Y4eOHO! AeITeIbHOCTH;
® YMEHHE COOTHOCHUTh CBOM JCWCTBHS C TUIAHUPYEMBIMH peE3yJibTaTaMH,

OCYILECTBIISITH KOHTPOJIb CBOEH JIEATENBHOCTH B IPOLECCE TOCTUIKEHHUSI PE3yIIbTaTa,
OTIPENAENATH CIIOCOOBI JEHCTBUI B paMKax MPeIIOKEHHBIX YCIOBUI U TpeOOBaHU,
KOPPEKTUPOBATh CBOU JAEHUCTBUSA B COOTBETCTBUM C U3MEHSIONIECHCA CUTyallue;



BBIIBUTaTh BEPCUM pEIICHHUS MNpoOJeMbl, OCO3HABATh KOHEUHBIH pe3ysbTar,
BbIOMpaTh W3 NPEAJIOKEHHBIX UM HUCKaThb CAMOCTOSITENIBHO CPEACTBAa JOCTHKEHUS
LeTIY;

COCTaBJIATH (MHAWBUAYAIbHO WM B TPYNIE) IUIaH PELICHUS IPOOIEMBI;

paboTras Mo IUIaHy, CBEPATh CBOM JIEMCTBHS C LEJIBIO W, NMPU HEOOXOOUMOCTH,
UCIPABIATh OLIMOKH CAMOCTOSATEIIBHO;

B JIMAJOre C YYWUTEIEM COBEPUICHCTBOBATh CaMOCTOSTENBHO BbIPAOOTAHHBIE
KPUTEPUH OLIEHKH.

(dbopMupoBaTh CIIOCOOHOCTH K CAMOCTOSATEIBHOMY PUOOPETECHUIO HOBBIX 3HAHUN U
IIPAKTUYECKUX YMEHUH;

YMEHHS YIIPABIIATH CBOEH ITO3HABATEIBLHOMN AESATEIBbHOCTBIO;

YMEHHUE OPraHU30BbIBaTh CBOIO JIEATEIBHOCTD;

OIIPEAENATH €€ LIENU U 3a]1a4H;

BBIOMPATH CPENICTBA U MPUMEHSTh UX HA MPAKTHKE;

OLICHMBATh JIOCTUTHYTHIE PE3YIbTATHI.

lloznasamenvuvie YVJ/I:

aHaJIN3UPOBATh, CPABHUBATH, KJIACCU(UIIUPOBATh U 00001aTh (DAKTHI U SBICHUS.
OCYIIECTBIISATh CPaBHEHHUE, KIACCU(PUKAINIO, CAMOCTOSATEIHLHO BHIOMPAsi OCHOBAHMSI
U KPUTEPHH JIJISl YKa3aHHBIX JIOTUYECKUX OTepalnii;

CTPOUTH JIOTUYECKOE PACCYXKJEHUE, BKIIOYAIONIEE YCTAHOBJICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSA3CH.

CO3/1aBaTh CXEMATUYECKHE MOJENIU C BBIJICICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK
oOBeKTa.

COCTaBJIATh TE3UCHI, PA3JIMYHBIC BUBI TUTAHOB (ITPOCTHIX, CIIOKHBIX H T.II.).

YMETh OMPEIEIATh BOBMOXKHBIE UCTOUHUKH HEOOXOIUMBIX CBEICHUM, MPOU3BOAUTH
NOWCK WH(MOpPMAIMK, aHAIW3UpPOBaTh M  OICHUBATh €€  JOCTOBEPHOCTb.
dopMUpOBaHUE U PA3BUTHE MO CPEACTBAM XMMHUYECKUX 3HAHUN TMO3HABATEIHHBIX
UHTEPECOB, MHTEIJICKTYaJIbHBIX U TBOPYECKUX PE3YIBTATOB;

YyMEHHUE BECTH CaMOCTOSITENbHBIA TIOUCK, aHaiu3, OTOOp uHpopManuu, e€
npeoOpa3oBaHUE, COXpPAHCHHE, Tepeady U MPE3CHTAIUIO C TTOMOIIBI0 TEXHUYCCKIX
CPEICTB.

BBISABIATE MPUYMHBI U CICICTBHSI MPOCTHIX SIBJICHUM.

npeo0pa3oBbIBaTh HHPOPMAITHIO U3 OJHOTO BHJIAa B IPYroi (TabauIly B TEKCT H TIp.).

Kovimynuxamusnwvie YV/I:

CaMocCTOsITENNbHO ~ OpraHW30BbIBaTH  ydyeOHOE  B3aMMOJEHCTBUE B  TIpYIIIE
(ompenenarp oOuMe LETU, pacnpeneisTh PO, JOTOBAPUBATLCA APYT C APYroM U
T.JI.).

OTpa6aTLIBaTB YMCHHUC CJIYHIaTh U IOHUMAThb 0OBsICHEHHE YUUTCIIA.

CDOpMI/IpOBaHI/Ie YMCHUA CJIYHIAThb, TIOHUMATb U OLICHHUBATHL YCTHBIC OTBCTBI APYIHX
O6yanOHlI/IXC}I B KJIaCCe€.



e I'pamoTHOE U pa3BepHyTOE O(POpPMIIEHHE CBOUX MBICICH B YCTHOM M NMHUCbMEHHOMN
dbopwme.

HpeHMeTHLIMI/I pe3yabTraTaMiu ABJIAIOTCA:

L @OpMHpOBaHI/Ie MMCPBOHAYAJIBHBIX  CUCTCMATHU3HPOBAHHBIX HpGI[CTaBJ'ICHI/Iﬁ 0
BCIHICCTBAX, HX MPCBPANICHHUAX KW HPAKTHYCCKOM [PHUMCHCHHUHU, OBJIAACHUC
MOHSITUUHBIM arraparomM U1 CUMBOJIMYCCKUM SA3bIKOM XUMHUH,

® O0CO3HaHHE OOBEKTHUBHO 3HAYUMOCTH OCHOB XHUMHUYECKOW HAyKH KaK oOO0JIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUYECKHX MPEBPALICHUN OpPraHUYeCKUX |
HEOPraHMYE€CKUX BEIIECTB KaK OCHOBbl MHOTMX SIBIICHUM >XHBOM W HEXKUBOU
MPUPOJIbI; YIIIYOJIEHUE MPEICTABICHUN O MaTEpUaIbHOM €IMHCTBE MUPA;

e OBJIQJICHHE OCHOBAMH XMMHUYECKON IPaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh U
OOBEKTUBHO OLICHUBATh JKU3HEHHBIE CUTYallUM, CBA3AHHbIC C XMMHEH, HaBbIKAMU
0e301acHOro o0palleHus ¢ BEeIeCTBaMHU, UCIIOJIb3YEMbIMU B TOBCETHEBHOMN KHU3HU;
YMEHHMEM aHAJIU3UPOBATh U IUIAHUPOBATH 3KOJIOTMUYECKH O€30I1aCHOE ITOBEICHUE B
LEJSIX COepEeKEHNS 300POBbS M OKPYXKAIOLIEH Cpelibl;

e (opMUpOBaHHE YMEHHMH YCTAaHABIMBATh CBSI3U MEXAY pealbHO HAOIIOAaeMbIMU
XUMUYECKUMH SIBICHUSIMM UM IIPOLIECCAMH, NPOUCXOMSIIMMH B MHUKPOMHDE,
OOBSICHATH MPUYMHBI MHOTOOOpa3us BEUIECTB, 3aBUCUMOCTh UX CBOICTB OT COCTaBa
U CTPOEHHSI, a TAKXKE 3aBUCUMOCTh TPUMEHEHUS BELIECTB OT UX CBOMCTB;

e TpUOOPETEHUS OIbITAa HWCITOJIB30BAHUS PA3TUYHBIX METOIOB HM3YUYEHUS BEIICCTB;
HAOMIOZCHUST 32 WX MPEBPAIICHUSIMHU TPU MPOBEICHUU HECIOKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJAOOPATOPHOTO 000PYIOBaHUS U TPUOOPOB;

® YMEHHE OKA3bIBATh MEPBYIO MOMOIIL MPHU OTPABICHUAX, OKOTaxX U APYTrUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMU U J1aOOPATOPHBIM 000PYIOBAaHUEM;

e oOBIaJeHHE MpHeMaMHu padoThl ¢ UHGpOPMALUEl XUMHUYECKOTO COJIepKaHUs,
pe/CcTaBIeHHON B pa3HO (opme (B BuAe TeKcTa, GopMys, rpapuKoB, TaOIUYHBIX
JaHHBIX, cXeM, ¢poTorpaduii u 1p.)

® CO37aHUE OCHOBHI ISl (DOPMUPOBAHMSI WHTEpPECa K PACHIUPEHHUIO W YIIIyOJICHUIO
XUMUYECKUX 3HAHWA U BHIOOpA XMMUU KaK MPOGUILHOTO MPEaMETa TIPH MEePEX0/Ie
Ha CTYNEeHb CpeaHero (MmojgHoro) obmiero oOpas3oBaHuUs, a B JajbHEWIIEM U B
KadecTBe cepbl CBOE MPOPECCUOHATBHOM IESITEILHOCTH;

e (opmupoBaHHe TPENCTABICHUNA O 3HAUYCHUH XUMHUYECKOW HAYKH B PEIICHHUH
COBPEMEHHBIX JKOJOTHYECKHX TpOoOJeM, B TOM 4YHCIE B TMPEIOTBPAIICHUAU
TEXHOTEHHBIX U IKOJIOTHYECKUX KaTacTpod.



Coaep:xanue usydyenus npeamera «Xumus» - 8- 9 kiace

8 kiacc:
BBenenue (4 yaca)
[Ipenmer xumuu. MeToasl TIO3HAHMS B XUMHHU: HaOJIIOJACHUE, OKCIIEPUMEHT,

MOJACIINPOBAHUC. HcTouHnKr XHUMHYECKOUH I/IH(i)OpMaHI/II/I, ¢C IIOJIYUYCHHC, aHAJIU3 H
MpCACTABIICHHUC CI'0 PC3YJILTATOB.

[IoHsiTHE O XMMHYECKOM DJIEMEHTE U q)OpMaX €0 CYmCCTBOBAHMA: CBO6OI[HI>IX aroMax,
IMPOCTBIX U CIOXKHBIX BCUICCTBAX.

[IpeBpamenus BemectB. OTIHUNE XUMHUECKUX peakluuil oT PU3MUecKux siBieHui. Poib
XUMUU B )KU3HU YesnoBeka. XeMopuins u xemooOus.

Kparkue cBeneHus U3 MCTOPUM BO3HUKHOBEHUS U Pa3BUTHUSI XUMHUU. POb OTE€4eCTBEHHBIX
YUEHBIX B CTAaHOBJICHMM XHMHYECKOW Hayku — pabdorsl M. B. JlomonocoBa, A. M.
bytneposa, /1. 1. Menneneena.

XVMHYECKasi CHMBOJIMKA. 3HAKM XUMUYECKHUX JIEMEHTOB M MPOUCXOKICHUE UX HAa3BaHUMU.
Xumnueckue ¢Gopmynsl. WHnekcsl U kodp@uimentsl. OTHOCUTEIbHBIE aTOMHAs U
MOJIEKYyJIsIpHast Macchl. [IpoBeneHne pacyeToB MacCOBOM JONM XMMHUYECKOTO JJIEMEHTA B
BEIIECTBE HA OCHOBE €ro (POPMYIIbI.

Ilepuonnueckas cucrema xumudeckux smemeHToB Jl. M. Menneneesa, ee cTpykrypa:
Majble M OOJBIINE TEPHOABI, TPYNIbl W TOArpymmbl. Ilepuoguyeckas cuctema Kak
CIIPaBOYHOE MOCOOUE JJIs TTOTYUEHUSI CBEJICHUN O XUMUYECKHX AJIEMEHTAX.

HMemoncTpamun. 1. Moxenu (mapoctepxkHeBbie u Crioapra— bpurieba) pazmuaHbIx
MPOCTBIX M CJOXKHBIX BemecTB. 2. Kommekmus CTEKISHHOW XUMHWYECKOW MOCyIbl. 3.
Konnekuusi marepuanoB U M3JEJIMI U3 HUX HAa OCHOBE altoMuHus. 4. B3zaumopeicrsue
Mpamopa ¢ KHUCJIOTOW U IOMYTHEHUE U3BECTKOBOM BOJBI.

JlaGopaTopHbie onbIThbl. 1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTAJUIMYECKUX BELIECTB U
pactBopoB. 2. CpaBHEHHE CKOPOCTU MCHAPEHUS BOABI, OJCKOJIOHA M ATUJIOBOTO CIUPTA C
(buIBTpOBATIHLHOM OyMaru.

[IpenmeTHBIC PE3yaBTATHI O0YUYCHUS
Y4yamuiicst TOJKEH ymems.:

WCTIONb30BaTh TMPU  XapaKTEPUCTUKE BEHISCTB TMOHITHS:  «aTOM», «MOJICKYJay,
«XUMUYECKUN DIEMEHT», «XUMUYECKHUU 3HAK, WM CHUMBOJ», «BEUIECTBO», «IIPOCTOE
BEIIICCTBOY», «CJIO)KHOE BEIIECTBO», «CBOWCTBA BEIIECTB», «XHUMHUECKHE SIBICHUS,
«puznueckue SBICHUS», «KOAIDOUIIMEHTB», «UHACKCHDY, «OTHOCHUTEIbHAs aTOMHas
Maccay, «OTHOCHUTEIIbHASI MOJIEKY/ISIpHAs Maccay, «MaccoBasi OIS DJIEMEHTay;

3HATH: TMPEAMETHl M3yUYEHUS] €CTECTBEHHOHAYYHBIX IUCIUILINH, B TOM YHCJIE XUMUU;
xumuueckue cumBoibl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux
Ha3BaHUS U MPOU3HOIICHUE;



KJIaCCI/I(bI/ILII/IpOBaTB BCIICCTBA 110 COCTABY Ha IIPOCTLIC U CIIOKHBIC,
pasinydarb: TCJIa U BEIICCTBA, XUMMYECKHUH DJIEMEHT U ITPOCTOC BEIICCTBO,

OTMHUCHIBaTh: (OPMBI CYIICCTBOBAHUS XHMHUYECKUX 3JEMEHTOB (CBOOOJHBIE aTOMBI,
IIPOCTHIC BEIIECTBA, CIOXKHBIC BellecTBa); TabmuuHyo dopmy [leprogudeckoit CUCTEMBI
XUMUYECKHUX 3JIEMEHTOB; MOJIOXKEeHHUE eMenTa B Tadbnuie J[. . Menneneesa, ncmoiab3ys
MOHATHUSI IIEPUO», «TPYMIAY, «IJIaBHAsI MOATPYIINay, «I1000YHAsI IOATPYIINa; CBOMCTBA
BEIECTB (TBEPABIX, )KUJKHUX, TA3000pa3HbIX);

OOBSICHATH CYIIHOCTb XHMMHYCCKHX SIBIICHUU (C TOYKHU 3pCHHUA ATOMHO-MOJICKYJLAPHOTIO
y‘IeHHH) N UX IIPUHOUIINAJIBHOC OTIIMYUC OT (1)I/ISI/IIICCKI/IX HBHGHHﬁ;

XapaKTepPU30BaTh: OCHOBHBIC METO/Ibl M3YUCHHUSI €CTECTBEHHBIX NTUCIUIUIMH (HaOIIONCHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHHE); BEIISCTBO T10 €r0 XMMHUUYECKON (popMylie COIIacHO IJIaHy:
Ka4eCTBEHHBIN COCTaB, TUII BEllleCTBA (MPOCTOE WJIU CIOXKHOE), KOJTMYECTBEHHBIN COCTaB,
OTHOCUTEJIbHAS MOJICKYJISIpHAsE Macca, COOTHOIIEHHE MacC DJJIEMEHTOB B BEILECTRBE,
MacCOBBI€ JIOJM OJJIEMEHTOB B BelIECTBE (U1l CJOXKHBIX BEILECTB); pOJIb XUMHUU
(TOJIOXKUTENBHYI0O U OTPHULIATENIbHYI0) B JKU3HU YEJOBEKAa, apryMEHTUPOBATh CBOE
OTHOILICHHE K ATOM Mpoodieme;

BBIYUCIEITD OTHOCHUTCIBHYIO MOJICKYJLIPHYIO MACCy BCHICCTBA M MACCOBYIO HOJIHO
XUMHWYCCKOI'O 2JICMCHTA B COCAMHCHUAX

IMPOBOAUTDH H3,6J'IIOI[CHI/I$I CBOMCTB BCIICCTB U SIBJICHI/II>'I, MPOUCXOAAIINX C BEHICCTBAMU,

coOromaTe MpaBWia TEXHUKH OE30MacHOCTH TIPU  TPOBEACHWHM HAOMIOACHUN U
Ja00paTOPHBIX OMBITOB.

MeranpeaMeTHble pe3yabTaThl 00yUeHUs
Yyammiics T0mKeH ymems.

OTIPENENIATh MPOOJIEMBI, T. €. YCTaHABIWBAaTh HECOOTBETCTBHUE MEXKIY >KEIIaeMbIM U
JICMCTBUTEIILHBIM;

COCTAaBIJIATh CJIOKHBIA IUIAH TEKCTA; BIAAETh TAaKUM BHJIOM H3JI0KEHHUSI TEKCTA, Kak
MMOBECTBOBAHUE; TI0J] PYKOBOJCTBOM YUYHUTENS TPOBOAUTH HEMOCPEICTBEHHOE HAOMIOIEHNUE;
MOJT PyKOBOJICTBOM YUMTEJ O(POPMIISITh OTYET, BKIIFOUYAIOIINUNA ONMCaHue HAOIIOIEHUs, €TO
pEe3yabTaToB, BBIBOJOB; MCIOJB30BaTh TaKOW BHJl  MBICIEHHOTO  (HMI€aJbHOTO)
MOJZIEJIMPOBAHMSI, KaK 3HAKOBOE MOJEIMPOBAHME (HAa NPHUMEPE 3HAKOB XHWMHYECKHUX
AIIEMEHTOB, XUMUYECKUX (POPMYIT); MOIydyaTh XUMUUYECKYI0 HH(OPMALIUIO U3 PA3ITUYHBIX
MCTOYHMKOB; OIpPENEsATh OObEKT U acCleKT aHajIn3a U CUHTE3a; ONPEAeIsiTh KOMIIOHEHTHI
00bEKTa B COOTBETCTBUH C aCIIEKTOM aHAJIM3a U CUHTE3a; OCYLIECTBISTh KaYeCTBEHHOE U
KOJIMYECTBEHHOE OINHMCAHHE KOMIIOHEHTOB OOBEKTA; ONpPEAENATb OTHOUIEHUS OObEKTa C
JIPYTUMHU OObEKTaMU; ONIPENIETSATh CYIIECTBEHHbIEC TPU3HAKU OObEKTA.

Tema 1. ATOMBI XUMHYECKHX 3J1eMeHTOB (9 yacoB)



ATOMBI Kak (bopMa CymeCTBOBAHUSA XHMHYCCKHUX JBJICMCHTOB. OcCHOBHBIC CBCACHHUA O
CTPOCHHMHU aTOMOB. I[OKaBaTCHI)CTBa CJI0)XKHOCTH CTPOCHHA aTOMOB. OnBITHI Pe3ep(popz[a.
HJ'IaHCTapHaH MOJCJIb CTPOCHHUA aroma. CocTaB aTOMHBIX AACp: IMPOTOHLI, HCI?ITpOHBI.
OTtHocuTenpHas aroMHas Macca. B3aumMOCBSA3b MOHSTHI «IIPOTOH», ((HGfITpOH»,
«OTHOCHUTEIIbHAsg aToMHas Macca». M3MmeHeHme umcia IIPOTOHOB B AApEC aromMa —
O6p330BaHI/Ie HOBBIX XUMHWYCCKHX 3JICMCHTOB.

M3meHeHne yuciaa HEUTPOHOB B A1pe aTomMa — oOpa3oBaHue n30TornoB. COBpEeMEHHOE
OIIpe/IeNICHUE TOHATUS «XUMHUYECKUI 3y1eMeHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB
OJJHOTO XUMHYECKOTO AJIEMEHTA.

SHCKTpOHBI. CTpOGHI/Ie QJICKTPOHHBIX ypOBHefI dATOMOB XHUMHUYCCKHUX 3JJICMCHTOB MaJIbIX
IICPHUOa0B. [IonsTHE O 3aBCPIICHHOM 3JICKTPOHHOM YPOBHC.

[Tepuonnueckas cucrema xumuueckux aemMeHToB . . MenaeneeBa u cTpoeHrue aTOMOB
— (usnueckuii CMBICT TOPSAKOBOTO HOMEpa »3JIEMEHTa, HOMEpa TpyMIbl, HOMEpa
nepuoa.

N3MeHeHne 4umcna 3JEKTPOHOB HA BHEIIHEM 3JEKTPOHHOM YPOBHE arOMa XMMHUYECKOTO
JIeMeHTa — 00pa3oBaHHE TOJIOKUTEIBHBIX W OTPUIATCIIbHBIX HOHOB. HOHBHI,
00pa3oBaHHbBIE aTOMaMM METAJUIOB M HEMETAJUIOB. [IpMYMHBI M3MEHEHHS METaNINYeCKUX
U HEMETaUIMYECKMX CBOMCTB B mepuogax W rpymnmnax. OOpa3zoBaHue OWHAPHBIX CO?
enuHeHuid. Ilonsitue o0 woHHOM cBs3u. CxeMbl O0O0pa3oBaHUSI MOHHOM CBS3M.
B3aumopelicTBue aroMoB D3JEMEHTOB HEMETAUIOB MEXIy Cco0oi — o0Opa3oBaHue
JIBYXaTOMHBIX MOJIEKYJI MPOCThIX BellecTB. KoBajeHTHAs HEMONspHAsi XUMUYECKAs CBA3b.
DNEKTPOHHBIC U CTPYKTYpPHBIC (POPMYIIBI.

B3anMoneiicTBe aTOMOB HEMETAUIOB MEXAYy co00il — oOpa3oBaHue OWHAPHBIX
COCMHEHUN HEMETAIUIOB. OJEKTPOOTPUUATENbHOCTh. KOBaJleHTHasi MOJsipHAs CBS3b.
[ToHsiTHE O BaJIGHTHOCTH KaK CBOMCTBE aTOMOB OOpPa30BBIBATH KOBAJICHTHBIC XMMHUYECKUE
cBs3u. Cocrapienre (Hopmya OMHAPHBIX COEAWHEHUM O BalleHTHOCTH. Ha? XxoxieHwue
BaJICHTHOCTH 110 (hopMyJie OMHAPHOTO COCTUHEHUSI.

B3aumopelicTBue aroMoB METAIOB MEXAYy CO00M — oOpa3oBaHHE METaNIMYECKUX
KpucTaIoB. [[OHSATHE O METAIITNYECKOM CBS3U.

JdemoncTpanuu. Mojenn aToMOB XMMHYECKHX 3JIE€MEHTOB. llepumoamueckas cucrema
xumMudeckux 3aemenToB 1. . Menneneena

JlaGopaTropHble omnbIThbl. 3. MojaenupoBaHue NPUHIUIA JIEUCTBUS CKAHUPYIOLIETO
Mukpockona. 4. UsrotoBnenne Mopeneld MOJIEKYT OWHApHBIX COCIWHEHUU. 3.
N3roroBneHne Moenu, UITFOCTPUPYIOIIEH CBOMCTBA METAIUIMYECKON CBS3H.

[IpenmMeTHbIE pe3yabTaThl O0yUCHUS
Ydaamuiicst 1OJKEH ymemn.

HCIIOJIB30BaTh IMPHU XaAPAKTCPUCTHUKEC ATOMOB IMOHATHA: «KIIPOTOH, <<HCI>'ITpOH>>, «QJICKTPOH»,
«XUMHYECKHUI JIEMCHT», «MACCOBOC€ YHUCIIO», «HU30TOII», «BJ'ICKTpOHHBIﬁ CHOﬁ)),



«BHCpFGTI/I‘ICCKI/Iﬁ YPOBCHL», «IJICMCHTbBI HEMCTAJUIbD», <«OJICMCHTBI MCTAJIbD», IIPU
XapaKTCPUCTHUKE BCUICCTB IMOHATHUA «MOHHAA CBA3b», «MOHBI», «KKOBAJCHTHAs HCIIOJISApHAsd
CBA3b», «KOBAJICHTHAA IIOJIIPpHAA CBA3b», «OQJICKTPOOTPHLATCIBHOCTL», «BAJICHTHOCTL),
«MCTAJNIMYCCKas CBA3b»,

ONMCBHIBAaTh COCTAaB U CTPOCHHUE aTOMOB DJIEMEHTOB C INOPSAKOBBIMH Homepamu 1—20 B
[Tepnonnueckon cucreMe xumuueckux 31eMeHToB 1. . Mennaeneena,;

COCTABJIATh CXEMbI PACIPENCIICHUs JIEKTPOHOB MO AIEKTPOH? HBIM CJIOSIM B DJIEKTPOHHOU
000JIOUKE aTOMOB; CX€Mbl OOpa30BaHMsI pa3HBIX THUIIOB XMMHYECKOW CBSA3M (MOHHOM,
KOBAJICHTHOM, METAJJINYECKON); OOBACHATh 3aKOHOMEPHOCTH HW3MEHEHUS CBOICTB
XUMHUYECKHX DSJEMEHTOB (3apslOB siep AaTOMOB, YHUCJA D3JEKTPOHOB HA BHEUIHEM
WIEKTPOHHOM  CJIO€, YHCJIO 3allOJIHAEMBIX JJIEKTPOHHBIX CJIO€B, paJUyC aroMa,
AIIEKTPOOTPULIATENBHOCTh, METAIUNIMYECKHE U HEMETAUIMYECKUE CBOICTBA) B MEPHOAAX U
rpynnax (maBHbIX noarpynmnax) Ilepuogudeckoid cuctemMbl XUMHUECKUX ArieMeHToB []. 1.
MeHieneeBa ¢ TOUKM 3pEHUS TEOPUH CTPOCHUS aTOMA,

CpaBHUBATh CBOMCTBA aTOMOB XMMHWYECKHUX 3JIEMEHTOB, HAXOISAIIUXCA B OJHOM IEPUOIE
Wi 1aBHod mnoxarpymnmne Ilepuoguueckor cucteMbl XUMHYECKHX 3ieMeHTOB /[I. .
MeHeneeBa (3apsA0B sSSP aTOMOB, YKCIIAa JICKTPOHOB HA BHEIIHEM AJICKTPOHHOM CJIOE,
YHCJIO 3allOJIHAEMBIX 3JIEKTPOHHBIX CJIOEB, PaJdyC aroMa, 3JIEKTPOOTPUIATEIBHOCTD,
METAUIMYECKUE M HEMETaUIMYECKHE CBOWCTBA); JaBaTh XapaKTEPUCTHUKY XUMHUUYECKUX
AJIEMEHTOB MO MX MOJOXKEHUIO B [lepuognueckoit cucreme xumuueckux nemeHToB 1. M.
MenpeneeBa (XUMUYECKUW 3HAK, MOPSAKOBBIA HOMEp, MEpUON, TpyINa, NOArpymmna,
OTHOCUTEJIbHAsI aTOMHAasi Macca, CTPOEHHWE artoMa — 3aps] SJapa, YMCIO NPOTOHOB U
HEUTPOHOB B sApe, OOIIee YHCIO JJICKTPOHOB, pacIpeAcieHUe dJICKTPOHOB II0
AIIEKTPOHHBIM CJIOSIM);

OTIPEIENISITh TUI XUMUYECKOM CBSI3M 110 (hopMyJie BEIIECTBA;
MPUBOJIUTH TPUMEPHI BEMIECTB C PA3HBIMU TUIIAMH XUMUYECKOU CBA3U;

XapaKTepU30BaTh MEXaHW3Mbl 00pa30BaHMsI KOBAJICHTHOW CBsi3u (OOMEHHBIN), MOHHOMU
CBSI3M, METAJUIMYECKOU CBSI3H;

yCTaHABJIMBATh MPUUYUHHO-CJIEACTBEHHbBIEC CBSI3U: COCTaB BEIIECTBA — THUI XUMUYECKOU
CBSI3U,

COCTaBJIATH (POPMYIIbI OMHAPHBIX COEAMHEHUH 0 BaJCHTHOCTH;
HAXOJUTh BAJICHTHOCTb JIEMEHTOB 1O (hopMysie OUHAPHOTO COCAMHEHUS.
MertanpenmeTHbie pe3ynbTaThl 00yueHUs

VYyammiicst 10KeH ymenms: (POpMYyIHpPOBaTh TUIOTE3Y MO PELICHUIO MPOOIeM; COCTABIATh
IUTaH BBIMOJIHEHUS y4yeOHOUM 3ajaud, pelieHHs MpoOJieM TBOPYECKOTO U TMOMCKOBOIO
XapakTepa, BBIMOJIHEHHS MPOEKTa COBMECTHO C YUMTENIEM; COCTAaBJISTh TE3UCHI TEKCTA;
BIIAJIETh TAKUM BHUJOM H3JI0KEHHUSI TEKCTa, KaK OMHCAHUE; KCIOJb30BaTh TaKOW BHU]
MBICJIEHHOTO (M/I€aJIbHOT0) MOAECIUPOBAHUS, KaK 3HAKOBOE MOJEIUPOBAHUE (HA MpUMeEpe



COCTaBJEHHUS CXeM O0Opa30BaHMsI XUMHUYECKOM CBA3M); WCIOJNb30BaTh TaKOM BHJ
MaTepUasbHOTO (MPEAMETHOT0) MOJACIMPOBAHMS, KaK aHaJlorOBOE€ MOECIMPOBAHUE;
UCIIOJIb30BaTh TaKOM BHUJI MaTepHAIbHOrO (IPEIMETHOr0) MOJECIMPOBAHUA, KaK
¢dusznueckoe MojenupoBaHuEe (Ha TPUMEPE MOJENIEH CTPOEHUsS AaTOMOB); OIpPENEIsATh
OOBEKTHl CPAaBHEHUS U aCHEKT CPABHEHUS OOBEKTOB; BBHIMOJIHATh HEMOJIHOE KOMILIEKCHOE
CpPaBHEHMUE; BHITIOJIHATH MTOJIHOE OAHOJIMHEMHOE CpaBHEHHUE.

Tema 2. IIpocThie BemecTBa (6 4acoB)

[TonoxxeHue MeTaiioB U HeMeTaLUI0B B [leprnoinueckoil CUCTeMe XUMUYECKUX 3JIEMEHTOB
J..MenneneeBa. Baxxueliiie mpocThie BEIIECTBA — METaUIbl (JKEIe30, alFOMUHUMI,
KaJblU{, MarHUM, HaTpuil, kanuii). O0mme puznyeckue CBOMCTBA METAILIOB.

Baxxnelimme mpocThie BEIIECTBA HEMETaUIbl, O0pa30BaHHBIC aTOMaMH KHCJIOPOJA,
BOJIOPOZA, a30Ta, cephl, pocdopa, yrepoma. MoseKynbl MPOCTHIX BEMIECTB HEMETAJIOB
— BOJIOPO/IA, KUCIIOPO/Ia, a30Ta, TaJoreHoB. OTHOCHTEIbHASI MOJICKYJISIpHAS Macca.

CrmocoOHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB K OOpPa30BAaHHMIO HECKOJIBKHUX IPOCTHIX
BEILIECTB — aJUIOTPONUs. AJUIOTpOonHbIe MoauduUKanuu Kuciopoaa, docdopa, oJosa.
Mertamnueckue U HEMETaNIMYeCKUE CBOMCTBAa MPOCTHIX BemiecTB. OTHOCUTENHLHOCTH
ATOTO MOHSTHS.

Yucno Aoraapo. KomuuectBo BemectBa. Mok, MomsipHass macca. Momsipablii 00beM
razoo0pa3Hbix BemiecTB. KpaTHble eIuHUIIBI W3MEPEHUs KOJWYeCTBa BElIECTBA —
MWUIUMOJIb W KWAJIOMOJIb, MWIJUIMMOJISIPHAS W KWIOMOJIApHAsT MacChl BEIIECTBA,
MUWLTUMOJISIPHBIN M KUJIOMOJISIPHBIN 00BEeMbI Ta3000pa3HbIX BEIIECTB.

PacueThl ¢ MCHOSB30BaHMEM TMOHSATUN: «KOJUYECTBO BEIIECTBA», «MOJSpHAs Maccay,
«MOJISIPHBIA 00BEM Ta30B», «UUCIO ABOTAIPOY.

JemoncTpanuu. Hekoropble MeTa/ibl U HEMETAJUIBI KOJUYECTBOM BellecTBa 1 MOJb.
MonsipHbiii 00beM ra3000pa3HbIX BEIIECTB.

JlabGoparopHbie onbIThI. 6. O3HAKOMJIEHUE C KOJUICKIHEN METAIUIOB. 7. O3HAKOMJIEHUE C
KOJUIEKIIMEN HEMETAJIJIOB.

[IpenMeTHbIe pe3ysbTaThl 00yUCeHHS
Y4yamuiicst TOJKEH ymems.:

HCIIOJIB30BATh IIPHU XAPAKTCPHUCTHKC BCHICCTB IIOHATHA:! «MCTAJUIBD», «(ILIACTHUYHOCTL),
(TCILTIOIIPOBOAHOCTDL), QIICKTPOIIPOBOAHOCTL», «HEMCTAJIJIIbD», «AJUJIOTPOIIHA,
«AJIJIOTPOITHBIC BUAOU3MCHCHMA, NN MOI[I/I(l)I/IKaHI/II/I»;

ONUCHIBATH  TIOJIOKEHUE  DJIEMEHTOB-METAJUIOB U DJIEMEHTOB-HEMETA/UIOB B
[lepuonuyeckoii cucreme xumuueckux 3nemenToB J[. . Menzaeneea; kinaccupuuupoBarb
IIPOCTBIE BELIECTBA HA METAJUIbl U HEMETAJUIbI, IEMEHTBI; ONPEAEIATh IPUHAMNIEKHOCTD
HEOPraHUYECKHUX BEIIECTB K OAHOMY M3 U3YYEHHBIX KJIACCOB — METAJUIbl U HEMETAJLIBI;
JIOKa3bIBaTh OTHOCUTEIBHOCTb AEIEHUS MPOCTBHIX BELICCTB HAa METAJUIBI U HEMETAJIbI;
XapakTepu3oBaTh OOIIMe (PU3NYECKHUE CBOMCTBA METAJUIOB; YCTaHABIWBATH MPUUYHMHHO-



CJIICICTBEHHBIC CBSI3M MEXAY CTPOCHHEM aroMa M XMMHYECKOW CBA3bI0 B IIPOCTBIX
BEIIECTBAX — METAUIaX M HEMeTasulax; OObSACHATh MHOIooOpa3ue NpPOCThIX BEIIECTB
TakUM (PaKTOPOM, KaK aJlJIOTPOIINS; ONHMCHIBATh CBOMCTBA BEIIECTB (HA MPUMEPAX MPOCTHIX
BEIIECTB — METAJJIOB M HEMETAJIJIOB); COOJIONATh MpaBUia TEXHUKU O€30IaCHOCTU IMPU
NPOBEJACHUM HAOMIONEHUN U J1abOpaTOPHBIX ONBITOB; HCIONB30BaTh MPH PELICHUU
pPAcCUETHBIX 3a]a4 MOHATHA: «KOJIMYECTBO BEIIECTBA», «MOJIb», IIOCTOSHHAS ABOTaipo»,
«MOJISIpHasi Macca», «MOJSPHBIA OOBEM ra30B», «HOPMAJIbHBIE YCIOBUS»; NPOBOIHTH
pacdeTsl C HCIOJIb30BAHUEM IIOHATHMN: «KOJWYECTBO BEIIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIA 00BEM Ta30B», «IIOCTOSTHHAsT ABOTapo».

MeTtanpenMeTHbIE pe3ylIbTaThl 00yUeHUS

VYyammiica J0JDKeH ymems. COCTaBIATh KOHCIIEKT TEKCTa; CAMOCTOSITEILHO MCIOJIb30BaTh
HETOCPEICTBEHHOE HAOJIOJIEHNE; CaMOCTOATENIbHO OGOPMIISITH OTYET, BKJIIOYAIONIUN
OIMCaHUE

Ha6J'IIOI[eHI/I$I, €ro PE3ylibTaTOB, BBIBOAOB, BBLIIIOJHATH ITOJIHOC KOMIIJICKCHOC CPABHCHMUC,
BBIIIOJIHATH CPABHCHHUC 110 aHAJIOTUH.

Tema 3. Coequnenust XuMH4eCKHX 31eMeHTOB (14 yacoB)

Crenenbp okucieHus. CpaBHEHHUE CTEIIEHM OKUCJICHUA M BajieHTHOCTU. OnpeaeneHue
CTETICHH OKHCIICHHS DJIEMEHTOB B OHWHapHBIX coeauHeHusXx. CoctaBiaeHue Gopmyin
OMHAPHBIX COCTMHEHMH, 00U cOoco0 MX Ha3BaHUW. BuHapHBIE COENMHEHUS METAJIOB U
HEMETaJVIOB: OKCHJbI, XJIOpUAbl, cynbduasl u np. Cocrapnenue ux ¢opmysn. bunapHbie
COCIMHEHUS HEMETAJJIOB: OKCHJbI, JIETy4Yhe BOJOPOJHBIC COCIWHEHMS, UX COCTaB U
Ha3BaHus. [IpefcTaBUTENM OKCHUIOB: BOJAA, YIIEKUCIBIM ra3, HeramieHas HW3BECTb.
IIpencraBuTenu JETy4rX BOJIOPOIHBIX COCTMHEHUM: XJIOPOBOAOPO M1 aMMHAK.

OcHoBaHHUs, X COCTaB U Ha3BaHHUs. PacTBOpMMOCTh OCHOBaHMU B Boje. IIpencraBurenu
meaouei: THUAPOKCUILI HaTpus, Kamusd | Kaimblusa. [loHstne o0 WHIMKaTOpax u
KauYECTBEHHBIX PEAKIUX.

Kucnotel, ux cocraB u Ha3zBanusa. Knaccuduxanus kucior. [IpencraBuTenn KUCIOT:
cepHas, coisiHas, a3oTHas. [loHarwe o mkane kuciotHoctu (mkana pH). M3menenue
OKpACKHA UHAUKATOPOB.

Conu Kak TPOU3BONHBIE KUCIOT W OCHOBaHUM, MX COCTaB M Ha3BaHUA. PacTBOpUMOCTH
coneit B Boze. [IpencraBurenu coneii: xjaopu HaTpus, KapOoHat u ¢ocdar KambIus.

AMoOpdHBIE U KPUCTALTUYECKHIE BEIIECTRA.

MexXMONEeKYIIpHbIE B3aUMOICUCTBUA. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUIMYECKUX PELIECTOK.

Uucteie BemiecTBa M cMecH. [Ipumepsl KUIKUX, TBEPIBIX M Ta3000pa3HbIX CMeECeH.
CBoiicTBa YHCTBIX BelIeCTB M cMecer. WX cocraB. MaccoBag M oObeMHas OOJIH
KOMIIOHEHTa cCMeCH. PacueThl, CBSI3aHHBIE C UCIIOJIL30BAHUEM ITOHATHUS «JI0JIS.



Jemoncrpamuu. OOpa3ipl  OKCHUIOB, KHCJIOT, OCHOBaHUHW U cojeid. Monenu
KPUCTAUTMYECKUX PEIIETOK XJIOpUJa HaTpus, aamasa, okcuaa ymiepoaa (IV). Kucnorno-
IIEJIOYHbIE MHJIMKATOPbI, I3MEHEHUE UX OKPACKU B PA3JMYHBIX Cpe/laX. YHUBEpPCaIbHbBIN
WHJIMKATOp U U3MEHEHHE €r0 OKPACKH B pazinuHbIX cpenax. [kamna pH.

JlabopaTopHbie onbIThHI. 8. O3HAKOMJIEHUE C KOJUIEKIHENH OKCHIOB. 9. O3HaKOMIIEHHE CO
cBoiictBamu ammuaka. 10. KauectBeHHas peakius Ha yriekucibid ra3. 11. Onpenenenue
pH pacTBOpoB KHCHOTHI, IeN0Yd U BoAbl. 12. Onpenenenue pH 1MMOHHOTO U S6I0YHOTO
COKOB Ha cpe3e 1onoB. 13. O3HakoMiieHHE C KoJuieKiuen comneid. 14. O3HakomieHue ¢
KOJUJIEKIIMEN BELIECTB C Pa3HBbIM THUIIOM KPUCTAJUIMYECKOW pemeTku. 15. O3HakoMIIeHHUE C
00pa3iioM TOPHON MOPOJIbI.

[IpenmeTHbIC pe3yabTaThl O0YUYEHUS
VYuammiics T0mKeH ymems.

HCIIOJB30BaTb IIPpU  XAPAKTCPUCTHUKEC BCIICCTB IIOHATHUA: «CTCIICHb OKHCICHHA),
«BAJICHTHOCTb», «OKCHUAbD», «OCHOBAHUs», «ICIOUN», «KAYCCTBCHHAA PCAKIHA»,
CKMHAUKATOpP», «KHUCJIOTBD», «KHUCIOPOACOACPKAINNEC KHCIOTED), <<6€CKI/ICHOpOI[HBIe
KHUCJIOTBD», «KKHCJIOTHAA Cpcaar», «KICIIOUYHAA CPpCaar, ((HeﬁTpaHBHaH cpcaa», «IKalia pH»,
«COJIN», ((aMOp(I)HLIe BCHICCTBA», «KPUCTANIMYCCKUC BCHICCTBA», «KPHUCTAJUIMYCCKAA
PCUICTKA», «MOHHAA KPHUCTAJIMYCCKAA PCIICTKA», «KaTOMHASA KPUCTAJIINYCCKAA PCHICTKA,
CMOJICKYJIpHAsT ~ KPUCTAJUIMYCCKAsA  PCHICTKA», «MCTAUIMYCCKAA  KPHUCTAJIINYCCKasd
PEUICTKA», KCMCCH», KJ'IaCCI/I(l)I/IHI/IpOBaTB CJIO)KHBIC HCOPTaHNYCCKHEC BCIICCTBA IO COCTABY
Ha OKCHU/bI, OCHOBAHUA, KUCJIOTBI U COJIM; OCHOBAHUA, KUCJIOTBI KU COJIK ITO paCTBOPHUMOCTHU
B BOJC; KMCJIOTEI IO OCHOBHOCTHU M COACPIKAHUTIO KUCIIOPOAA,

ONpPENENATh NPUHAMIECKHOCTh HEOPraHWYECKUX BEHIECTB K OJHOMY W3 H3YUYEHHBIX
KJIACCOB (OKCH/IbI, JIETyYM€ BOJOPOJHBIE COECIWHEHHs, OCHOBAHUS, KUCJIOTBI, COJIH) IO
(opmyue;

OMKCHIBATh CBOWCTBA OTAENIbHBIX MPEACTABUTENECH OKCHAOB (HA TIpUMEpPE BOIBI,
VIJIEKUCIIOTO Ta3a, HEraleHoW U3BECTH), JIETYYHX BOJOPOIHBIX COCIMHEHUN (Ha pUMepe
XJIOPOBOAIOPOJIAa U aMMHMaKa), OCHOBaHUM (Ha NpUMeEpe THAPOKCUAOB HATPHs, Kalus U
KaJIbLIMS ), KUCJIOT (Ha MpUMepe CEpPHOM KUCIOThI) U coyiel (Ha mpuUMepe XJIOpHUia HaTpus,
KapOoHara Kanblus, hocdara Kalblys); ONPENesaTh BaJIECHTHOCTh M CTCTICHh OKUCIICHUS
AJIEMEHTOB B BEILIECTBAX; OCTABIATH (DOPMYJIbI OKCHUAOB, OCHOBAaHUMN, KUCIOT U COJEH IO
BaJICHTHOCTSIM U CTENEHSIM OKHCIICHUS 3JI€MEHTOB, a TAaKXKe 3apsgaM MOHOB, yKa3aHHBIM B
TabMuIEe PacTBOPUMOCTU KHUCIIOT, OCHOBAaHUI U COJIeH; COCTaBIATh Ha3BaHUS OKCHUIOB,
OCHOBaHM, KUCJIOT U COJIEH; CPAaBHUBATH BaJCHTHOCTh U CTENEHb OKHMCIIEHUS; OKCHUBI,
OCHOBaHMS, KHCIIOTbl M COJIM MO COCTaBYy; MCIOJIb30BaTh TAOJIMIy PACTBOPUMOCTH IS
ONpEENICHUs] PACTBOPUMOCTH BEIIECTB; YCTAHABIMBAaTh TE€HETUYECKYIO CBS3b MEXKIY
OKCHJIOM U THAPOKCUAOM M HA00OPOT; MPUUUHHO-CIIEJACTBEHHBIE CBSI3U MEXAY CTPOCHUEM
aroMa, XUMHUYECKOM CBA3bI0 W THUIOM KPUCTAUIMYECKOM PEIIETKH XUMUYECKHX
COCJMHECHUI;



XapaKTepu30BaTh aTOMHbBIE, MOJEKYJISPHbIE, HMOHHbIE METAJUIMYECKUE KPUCTAIIIMYECKUE
PELIeTKH; Cpeay pacTBOpa € MOMOIIBIO MiKaibl pH; MpUBOIWTH MPUMEPHI BEIIECTB C
Pa3HBIMU TUIAMH KPUCTALTMYECKON PEIIETKH; MPOBOAUTHh HAOMIONEHUS 3a CBOMCTBAMU
BEIIECTB U SIBJICHUSIMU, IIPOUCXOMASIIUMH C BEIIECTBAMU; COONIOAATh MpaBHUiia TEXHUKU
0€30MacHOCTH NP MTPOBEICHUN HAOTIOICHUH U OTIBITOB,;

HCCIICAOBATL CpcaAy pacTBOpa C IMOMOIIBIO MHAUKATOPOB, SKCIICPHUMCHTAJIBHO pPa3JInvarb
KHUCJIOTBI U IICTI04YH, ITOJB3YACh MHIUKATOpAMH; HUCIIOJIB30BATh IIPU PCIICHHUH PACUCTHBIX
3a1a4 IMOHATHUA «MACCOBad HOJIA 3JICMCHTA B BCIICCTBC», «KMACCOBAA JOJISI PACTBOPCHHOIO
BCIICCTBA», «oOBeMHas JOJIA ra3006pa3H0r0 BCUICCTBA»; IIPOBOIHUTHL pPACUCTBI C
HCIIOJIb30BAHUEM MOHSITHM «MacCOBas J0JIs1 OJICMCHTa B BCHICCTBC», «MACCOBasd JOJIA
PaCTBOPCHHOT'O BCIICCTBA», «o0beMHas JOJIA ra3006pa3H0r0 BCIICCTBaA».

MeTtanpeMeTHbIE pe3yJIbTaThl 00yUEeHUS

VYyammiics T0mKeH ymems:

COCTaBJISITh HA OCHOBE TE€KCTA TaONHIIbI, B TOM YHcCIe ¢ mpuMeHeHueM cpencts UKT;
MOJ1 PYKOBOJICTBOM YUHUTEISI POBOJIUTH OMOCPENOBAHHOE HAOIIO/ICHHUE;

1o PYKOBOACTBOM YYHUTCIIA O(bOpMJ'I}ITI) OTYCT, BKJII-O‘I&I-OIHI/Iﬁ OIIMCAaHUC SKCIICPHMMCHTA,
€TI0 PC3VYJIbTATOB, BEIBOAOB,

OCYIIECTBIATh HHIYKTUBHOE 0000IIeHHEe (0T €AMHUYHOTO JOCTOBEPHOTO K OOIIEeMy
BEPOSITHOCTHOMY), T. €. OINpPEAENsATh OOIUEe CYIIECTBEHHBIC TMPHU3HAKU JIByX W Oolee
00BEKTOB ¥ (PUKCHUPOBATH UX B (hOpPME MOHATUS UITU CYXKIACHUS;

OCYLIECTBISITh AENYKTUBHOE 00001IeHHE (MTOBEICHUE €AMHUYHOIO JOCTOBEPHOTO MOJ
oO11ee T0CTOBEPHOE), T. €. aKTyaJM3UPOBaTh MOHATUE WIIN CYKACHHUE, U OTOXKIECTBISTH C
HUM COOTBETCTBYIOIIME CYIIECTBEHHBIC MPU3HAKU OJJHOTO UK O0Jiee 0OOBEKTOB;

OTpENENITh AacleKkT Kiaccu(ukamuu; OCYyIIECTBIATh KiIacCU(PUKALNIO; 3HATh U
MCIIOJIb30BaTh Pa3uyHbIe (DOPMBI MIPEACTABICHUS KIIaCCH(PUKAIINU.

Tema 4. U3meHnenus, npoucxoasinue ¢ Bemecrsamu (12/15 u)
[ToHsiTHE sIBNEHUH, CBI3AHHBIX C U3MEHEHUSIMU, TPOUCXOASIIIIUMHU C BEILIECTBOM.

SIBneHMs, CBsA3aHHBIC C WM3MEHEHHEM KPUCTAUIMYECKOTO CTPOCHUS BEIIECTBA TpHU
MMOCTOSTHHOM €r0 cocTaBe, — (Qu3nueckue spieHus. DU3NYECKHUE SIBICHUS B XUMHH:
TUCTWIUTSALNS, KPUCTAITN3AIMsI, BBITAPUBAHUE W BO3TOHKA BEMIECTB, (DUIBTPOBAHUE W
1eHTpU(yTrupoBaHUE.

HBJ’ICHI/IH, CBA3aHHBIC C HN3MCHCHHCM COCTaBa BCIICCTBA, — XHMHYCCKHC PCAKIHH.
HpI/IBHaKI/I " YCJIOBUS IPOTCKAHUA XUMHNYCCKUX peaKHHﬁ. BBII[GJ'ICHI/IC TCIIJIOTBI U CBC€TA —
pE€aKnu ropCHUs. ITonsarue 006 »K30- 1 OHAOTCPMHUYCCKUX pCaKIUAX.

3aKOH COXpaHEHHUs MacChl BEHIECTB. XUMHUYECKHUE YpaBHEHUs. 3HAUCHHUE HHJEKCOB U
ko3 punmentoB. CocTaBieHUE YPAaBHEHU XUMUYECKUX PEAKIIUM.



PacueThl Mo XMMHUYECKUM ypaBHEHHUsM. PelieHue 3amay Ha HaXOXKJEHUE KOJIMYECTBA,
Macchl WM 00beMa MPOAYKTa PEaKIUu MO KOJUYECTBY, MACCE€ WU OObEMY HCXOIHOIO
BeniecTBa. Pacuersl ¢ HUCTIONB30BAaHUEM MOHATHSI «JI0J51», KOTJIa UCXOAHOE BEIIECTBO JaHO
B BHJIE pacTBOpa C 3aJaHHOM MacCOBOM J0J€il pacTBOPEHHOTO BEIIECTBA WJIM COICPKUT
ONPEAEIEHHYIO JOJIIO TPUMECEM.

Peakuuu paznoxenus. [IpeacraBienue o CKOpOCTH XUMUYECKUX peakiui. KaramuszaTopsl.
®epMmenTrl. Peaknum coennHenus. KaranuTthueckue W HEKaTaIUTUYECKUE PEAKLINH,
oOpaTtumbie U HeoOpaTuMble peakiuu. Peakuuu 3amenenus. Pag akTHBHOCTH METaJUIOB,
€ro HMCIHOJIb30BAaHUE JJISI MPOTHO3UPOBAHUS BO3MOKHOCTU MPOTEKAHUS PEAKIHUN MEXKIY
METAJJIAMU U KUCJIOTaMU, PEAKUUK BBITECHEHUS! OTHUX METAJJIOB U3 PACTBOPOB UX COJIEH
apyrumMu Metaiuiamu. Peakuun oOMeHa. Peakuuu HeTpanuzanuu. YcioBUs NpOTEKaHUS
peakiuii oOMeHa B pacTBOpax /10 KOHLA.

Tunel XUMHUYECKHMX pEaKUWid Ha INPUMEPE CBOWCTB BOAbL. Peakuusa pasinokeHus —
AJIEKTPOJIU3 BOABL. Peakiuu coeTMHEHUs — B3aUMOJICHCTBUE BOJIbI C OKCHJIAMH METAJLJIOB
1 HEMETAJJIOB. YCJIOBHE B3aMMOJCHCTBHS OKCHIOB METAJIJIOB M HEMETAJIOB C BOJOM.
[TonsiTie «ruAPOKCUAB». Peakiuy 3aMemnieHus — B3aMMOJCHCTBUE BOJBI C METaJIaMU.
Peakniun oOMeHa — TUAPOIIN3 BEIIECTB.

JemoncTpanum. [Ipumeps! pu3nyeckux sBICHUN: a) MlaBlieHue napaduHa; 0) BO3rOHKa
nojia Wi OEH30MHOW KHCIIOTHI, B) pPAacTBOPEHHE OKpAILIECHHBIX coneil; T) auddys3us
OYIIMCTBIX BEIIECTB C TOpSAUIEH JaMIOYkKd HakaiduBaHUs. IIpumepbl XUMHUYECKHX
ABJICHUI: a) TopeHue MmarHus, (ocdopa; 0) B3aUMOAEHCTBUE COJSTHOM KHUCIOTHI C
MpaMOpOM WJIM MeJIoM; B) mnoiydenue rtuapokcuna wmenu (II); 1) pactBopeHue
MOJIYYCHHOTO THAPOKCHIA B KUCJOTax; J) B3aumozeiictBue okcuaa meau (II) ¢ cepnoit
KHUCJIOTOM TpU HarpeBaHWM; €) pa3JIOKEHUE IepMaHraHaTa Kalus;, >K) pas3JIoKEHHUE
NEepOKCHIa BOAOPOAA C TOMOILIBIO JTUOKCHJA MapraHila M Kartanasbl KapTodens WiIu
MOPKOBH; 3) B3aUMOJICHCTBUE pa30aBICHHBIX KUCIOT C METaJUIAMH.

JlabGoparopHbie onbIThl. 16. [I[pokanuBanue Menu B IJIaMEHU CIUPTOBKH. 17. 3aMelieHue
Meau B pactBope xsopunaa meau (I1) sxenezom.

[IpenmMeTHbIe pe3yabTaThl O0yUCHUS
Yyammiics T0mKeH ymems:

WCIIOJIb30BAaTh TPU XAPAKTEPUCTUKE BEIIECTB TMOHATUS: <«IACTUJUISIUSN), «IIEPETOHKAY,
CKPUCTAJUTA3AIMSY, «BbIMApUBAHUEY, «(PUIBTPOBAHUE», «BO3TOHKA, WM CyOIMMAIIHS),
«OTCTaWBaHHUE», «IEHTPUPYTUPOBAHHUE», «XUMHUYECKAs PEAKIUA», «XUMHUYECKOE
YpPaBHEHHUE», «PEAKIIMU COCAMHEHUS», «PEAKIUU PA3JIOKEHUS», «PEAKIUH OOMEHaY,
«pEAKIMM 3aMEIICHUS», «PEaKIUU HEeUTpaau3alun», <«3IK30TePMUUYECKHUE PeaKIuny,
«OHJIOTEPMUYECKUE PEAKIHUN», «PEAKIIUU TOPEHUS», «KaTaJau3aTropbl», «(HEepMEHTHI»,
«o0paTuMble peaKluu», «HEOOPATUMBIE PEAKIUN», «KATATUTUYCCKUE PEaAKIHI,
«HEKATAIMTUYECKUE PEAKIIUNY, KPS AKTUBHOCTU METAILIIOBY, «TUIPOIIU3Y;



yCTaHaBIMBAaTh TMPUYMHHO-CIEACTBEHHBIE CBSI3U MeEXAYy (U3MYECKUMHU CBOMCTBAMU
BELIECTB U CIIOCOOOM pa3zieNieHusi cMecel; OOBSICHATh 3aKOH COXPAaHEHUsI MacChl BEIIECTB
C TOYKH 3PEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHUS; COCTABISATh YPABHEHUS XUMHUYECKHX
peaKkuuii Ha OCHOBE 3aKOHA COXPAHEHHS MACChl BEILIECTB; ONUCHIBATh PEAKIIUU C ITOMOIIBIO
€CTECTBEHHOIO (PYyCCKOIrO0 WJIM POJIHOIO) fA3bIKA M fA3bIKA XMMHHU; KIIACCU(PUIIMPOBATH
XUMHUYECKHE PEAKIMH 10 YHCIYy M COCTaBY MCXOJHBIX BEIIECTB M MPOIYKTOB PEAKLUU;
TEIUIOBOMY 3(PQEKTY; HAMIPABICHUIO MIPOTEKAHUS PEaKIIMK; YIaCTUIO KaTaan3aropa;

UCIIOJIb30BaTh TaOJIMIy PACTBOPUMOCTU JUISI OMNpPENENIEHUS BO3MOXKHOCTH MPOTEKaHUs
peakiuii oOMeHa; AIEKTPOXUMHUYECKUN Psiji HANPSKEHUN (AKTUBHOCTH) METAJJIOB JIJIs
OMpEJEICHUs] BO3MOXKHOCTH TMPOTEKAHUSI PEAKIUN MEXAYy MeTaulaMd U BOJHBIMU
pPacTBOpaMH KUCJIOT U COJIEH;

Ha6J'IIOI[aTB M OIIKMCBIBATH IMPHU3HAKHW KW YCJIOBHA TCUHCHUA XHUMHYCCKHUX pCaKHHﬁ, ACJI1aTb
BBIBOJABI HA OCHOBAHHNHN aHaJIn3a Ha6JIIOI[eHHI>'I 3d SKCIICPUMCHTOM; IIPOBOANTL PACUCThI 11O
XUMHUUYCCKHUM YPABHCHHAM Ha HAXOXICHHUC KOJIWYCCTBA, MACChl HJIN oObema IMpoAYKTa
pC€aKiuu IO KOJNYCCTBY, MACCC WA O6’beMy HCXOAHOIo BE€IICCTBA, C HCIIOJB30BAHUCM
IMOHATHA «OO0JID», KOITa HCXOOAHOC BCIICCTBO AAHO B BHUAC PaCTBOpa C SaﬂaHHOﬁ MacCOBOH
IIOJICI?I PAaCTBOPCHHOI'O BCIICCTBA UJIHN COACPIKUT OIIPCACIICHHYIO O0JITO HpHMGCCﬁ.

MeranpenMmeTHble pe3ynbTraTbl 00yueHUs
VYuammiics T0mKeH ymems:
COCTaBJIATh HA OCHOBE TEKCTa CXEMBI, B TOM 4Hclie ¢ npuMmeHeHneM cpenacts MKT;

CaMOCTOSITENIbHO O(QOPMJIATh OTYET, BKJIIOYAIOIIUA OMUCAHUE JKCIEPUMEHTA, €ro
PEe3YJIbTaTOB, BHIBOJIOB;

MCIIOJIb30BaTh TAaKOW BHJ MBICIEHHOTO (MI€aJIbHOTO) MOJIEIUPOBAHUSA, KaK 3HAKOBOE
MOJIETTUPOBaHKE (Ha IPUMEPE YPABHEHUN XUMHUYECKUX PEAKITUH);

Tema 5. Ilpaktukym 1. [Ipocreiimme onepanynu ¢ BemecTsoM (3 4acoB)

1. IlpaBuna TexHukH OE30MACHOCTH MpU paboTe B XUMHUYecKoM kaOuHere. [Ipuemsbl
oOpailieHust ¢ J1abopaTopHBIM OOOPYNOBaHMEM M HarpeBaTebHBIMU Mpubopamu. 2.
HaOmtonenust 3a M3MEHEHUSIMU, TPOUCXOIAIIMMHU C TOpSIIEH CBEUOM, W HUX OIMHCAHUE
(moMamHuii >KCrepuMeHT). 3. AHalu3 MOYBBI M BOJBI (JOMAIIHUI SKCOEPUMEHT). 4.
IIpu3Haku xumudeckux peakuui. 5. IIpuroroBineHune pactBopa caxapa W pacyer €ro
MAacCCOBOM JIOJIM B pacTBOPE.

[IpenmeTHBIC PE3yabTATHI O0YUYEHUS
Y4aamuiicst TOJKEH ymems.:

oOpamiarbcst ¢ J1a0OpaTOpPHBIM OOOpPYIOBAHMEM M HArpeBaTeIbHBIMU TMPUOOpaMU B
COOTBETCTBHH C NMPABUIIAMU TEXHUKHU O€30MaCHOCTH;



BBIMIOJIHATh ~ MPOCTEHIIME TpUEMbl paboThl €  JA0OpaTOpHBIM  OOOPYIOBAHUEM:
71a00paTOPHBIM LITATUBOM; CIIUPTOBKOM;

Ha6JIIO,Z[aTI> 3a CBOMCTBaMU BCHICCTB U ABJICHUSIMMH, HpOHCXO,ZIiI? muMH ¢ BCIICCTBaAMU,

OIMChIBAaTh XUMHYCCKUM OKCIICPUMCHT C IIOMOIIBIKO CCTCCTBCHHOI'O PYCCKOI'O A3bIKA U
A3bIKa XUMUH,

JIeN1aTh BBIBOJIBI IO PE3YAbTaTaM IMPOBEAEHHOIO SKCIIEPUMEHTA;
TOTOBUTH PACTBOPHI C ONPEAEIEHHON MacCOBOU JTOJIEW paCTBOPEHHOTO BEIIECTBA;
IPUTOTOBUTH PACTBOP U PaCCUUTATh MACCOBYIO JIOJII0 PACTBOPEHHOIO B HEM BEIIECTBA.
MertanpenmeTHble pe3ynbraTbl 00yueHUs

VYuamnuiics  JOMKEH  ymemsb.  CaMOCTOATEIIBHO  HMCIIOJIB30BaTh  OINMOCPEIOBAHHOE
HaOJIIOECHUE.

Tema 6. PacTBopenne. PacTBopsbl. CBoiicTBa PACTBOPOB 3J1eKTPOJIUTOB (18 yacoB)

PactBopenune kak  (¢usuko-xumuyeckuii mnpomecc. Ilonatue o ruaparax u
Kpuctamuoruaparax. Pacteopumocts. KpuBble paCTBOPUMOCTH KaK MOJEINb 3aBUCUMOCTH
PAaCTBOPMMOCTH TBEPABIX BEIIECTB OT TEMIIEparypbl. HachleHHbIE, HEHACHIILICHHBIE U
IIEPECHILIECHHBIE PACTBOPBL. 3HAYEHNE PACTBOPOB ISl IPUPOJBI U CEIBCKOTO XO3SMCTBA.

[Tonatre 00 SIEKTPOIUTHYCCKON JHCCOMMAIIMU. OJIEKTPOJHMTBI W HEIJICKTPOJHUTHI.
MexaHu3M JAUCCOLMAIIMAM JJIEKTPOJIUTOB C Pa3IMUHbIM XapakTepoM cBs3u. CTeneHb
ANEKTPOIUTHUECKOUN nucconranuu. CHUIbHBIE U CJIa0bIe AIEKTPOIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUH DIICKTPOIUTUUECKON auccormanvu. MoHHbIE ypaBHEHUS
peakiuid. Peakiuu obmeHna, uaymue a0 koHna. Knaccudukanuss HOHOB M UX CBOMCTBA.
Kucnotel, ux xnaccudukanus. Jluccorumanus KUCIOT M MX CBOMCTBA B CBETE TEOPUU
ANEKTPOJIUTUUECKOM JHUCccOManuu. MONEKYISIpHbIE U MOHHBIC YPaBHEHUS PEAKLIUM.
B3anmopelicTBue KUCIOT ¢ METAIUIAMH. DNEKTPOXUMHUYECKHI psii HAPSHKEHUH METaJIOB.
B3aumonencTBue KHUCIOT € OKCHJIAMHM MeETaJUIoB. B3aummonencTrBue KHUCIOT C
OCHOBAaHUSIMU — pe€aKiusd HEWTpaiu3aluu. B3auMoaeincTBUe KHUCIOT C COJISAMMU.
Hcnonp3oBanue TabMUIBI PAaCTBOPUMOCTH JIJIsI XaPAKTEPUCTUKU XUMHUUYECKHUX CBOMCTB
KHUCJIOT.

OcHoBanus, ux kiaccudukanus. Jucconuamnuss OCHOBaHUM U UX CBOWCTBA B CBETE TEOPUHU
ANEKTPOJIUTHYECKOM  AUCCOLMAauMM.  B3anMOIENCTBHE  OCHOBAaHUMW C  COJISIMMU.
Hcnonp3oBanue TaOMUIBI PaCTBOPUMOCTH ISl XapaKTEPUCTHUKH XUMHUYECKHUX CBOMCTB
OCHOBaHUH. B3aumojencTBue 1eaouel ¢ OKCHJaMH HEMETAJIOB.

Comnu, UX AuccouMalys U CBOMCTBA B CBETE TCOPUM DJICKTPOJUTHUYECKOU THUCCOIHMALIMH.
B3aumoneiictBue coneil ¢ MeTajiamMu, OCOOCHHOCTHM ATHUX peakiuid. BzaumonelicTBue
coier ¢ comsamu. Vcmonb3oBaHuWe TaOMUIBI PACTBOPUMOCTH JUISI XapaKTEPUCTUKHU
XMMHUYECKUX CBOMCTB COJICH.

O06o0061eHne cBeneHnit 00 OKcHIax, X Kiaccu(UKaluu U CBOWCTBAX.



I'eneTnueckue psaAbl MCTaJlla WM HEMETaAJa. I'eneTnueckas CBs3b MCKIAY KiIaCcCaMHn
HCOPraHNM4CCKUX BCHICCTB.

OKMCIINTENIbHO-BOCCTAHOBUTEIIbHBIC pPCaKIuu.

Ol'[pe,ZIeJICHI/IG CTCIICHEH OKHCJICHHUS JJIA 3JICMCHTOB, O6p213y10HII/IX BCHICCTBA PpPA3HbIX
KjaaccoB. P €CaKIMn HOHHOIO oOMeHa M OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pCaKnuu.
OxuciuTeNh U BOCCTaHO? BUTCJIb, OKUCJIICHUEC 1 BOCCTAHOBJICHHC.

CocTaBineHue ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMd  METOIOM
AIIEKTPOHHOTO OanaHca.

CBoiicTBa IMPOCTBIX BCHICCTB — MCTAJJIOB M HEMCTAJIIOB, KHCIIOT U COJICH B CBETE
OKHUCIIUTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKquI.

JleMoHcTpanuu. lcnplTaHME BEUNIECTB M HMX PAacTBOPOB HA 3JIEKTPOIPOBOJHOCTD.
3aBUCUMOCTD 3JIEKTPONPOBOJHOCTH YKCYCHOM KHUCIOTBI OT KOHIIEHTpalUHH. JIBUKEHHE
OKpalIEHHBIX MOHOB B JJIEKTPUYECKOM IOJIe. B3aMMOAENCTBHE LIUHKA C CEPOM, COJSTHOM
kucioTor, xjopugoM wmeau (II). Topenune wmarnms. BsaumoneilcTBue XJIOpHOW H
CEpOBOAOPOTHOM BOJIBI.

JlaGoparopuble onbIThl. 18. B3anumoneicTBUe pacTBOPOB XJOpPHUIA HATPUs M HUTpara
cepeopa. 19. IlomydyeHue HeEpacTBOPUMOro THAPO? KCHUIAa M B3aUMOJACHCTBHE €ro C
kuciaoramu. 20. B3aumoaeicTBre KMCIOT ¢ OCHOBaHUAMU. 21. B3aumopencTBre KUCIIOT ¢
OKCHUJIaMHU MeTaJuIoB. 22. B3anmonencTBue KUCIOT ¢ MeTayutaMu. 23. B3aumo? nencrBue
KHCIIOT ¢ coisaMu. 24. B3aumonencTBue meioder ¢ kuciao? tamu. 25. BzaumonenicTBue
IMIeJJOUYEN C OKCHIaMM HeMeTauioB. 26. BzamMmopaelicTtBhe mienoder ¢ coiasaMmu. 27.
[Tonydyenue u CBOMCTBA HEPACTBOPUMBIX OCHOBaHWU. 28. B3anmMomencTBHE OCHOBHBIX
OKCHIOB ¢ Kuciaoramu. 29. B3aumMomelCTBHE OCHOBHBIX OKCHIOB ¢ Bomou. 30.
BzaumopeiicTBie KHCIOTHBIX OKCHAOB C ImejodaMu. 31. B3ammojeiicTBHe KHCIIOTHBIX
OKCHJIOB ¢ Bojiod. 32. B3aumozeiicTBue conei ¢ kucioraMu. 33. B3aumoeiicTBue comei ¢
menoyaMu. 34. BzaumonenctBue conen ¢ cosiMu. 35. B3anmonencTBue pacTBOpOB COJIEN
C MeTaJlJIaMH.

[IpenqMeTHbIE pe3yabTaThl O0yUCHUS
Y4yamuiicst TOJKEH ymems.:

UCIIOIB30BaTh MPU XAPAKTEPUCTHKE MPEBPALCHUN BEIIECTB TMOHITHUSA: «PAcCTBOPY,
«QIEKTPOIUTUYECKAST JTUCCOLMAIUN», <OAIECKTPOIUTH», «HEIIECKTPOIUTH), «CTENEHb
JTUCCOIMAITNNY, «CUJIBbHBIE DJJEKTPOJIUTH), «CIa0ble dIJIEKTPOJIUTHD), «KATHOHBI»,
«aHHOHBIY), KKUCIIOTH», «OCHOBAHUS», «COJIH», KAOHHBIC PEAKIINI, «HECOIe00pasyrolre
OKCHJIbI», «COJIE0Opa3yIolue OKCUIbD», «OCHOBHBIE OKCHJIBI», «KHUCIOTHBIE OKCHABI»,
«CpeIHUE CONM», «KHUCIbIE COJIM», «OCHOBHBIE COJIM», «TCHETHUECKUH Py,
«OKHUCJIUTENbHO-BOCCTAHOBUTENbHBIE  PEAKIIMN», «OKUCIUTENb», «BOCCTAHOBUTEIbY,
«OKHUCJIEHUE», «BOCCTAHOBIICHHUEY,;

OTHCHIBATh PACTBOPEHHE KaK (PU3UKO-XMMHUYECKUI MPOIIeCC;



WUTFOCTPUPOBATh IPUMEpPAMH OCHOBHBIEC TOJOXKEHUS TEOPUU DIEKTPOJUTHUYECKOU
JTMCCOIMAIINK; TEHETUYECKYI0 B3aMMOCBS3b MEXK/Y BEIIECTBaMU (MPOCTOE BEIIECTBO —
OKCHJ — THIPOKCHU — COJIb);

XapaKTepu30BaTh OOIMEe XUMUYECKHE CBOMCTBA KHCIOTHBIX M OCHOBHBIX OKCHJIOB,
KHCJIOT, OCHOBAHMM M COJE€H C NO3ULUUKA TEOPUH DJIEKTPOIUTUYECKON JHCCOLMALINMY;
CYLIHOCTh JJIEKTPOJIUTHUYECKON JHCCOUMALMU BEUIECTB C KOBAJECHTHOM NOJSPHOU U
MOHHOW XMMHUYECKOH CBA3bI0; CYIIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI;

IMPUBOAUTL IIPUMCPHBI peaKHI/Iﬁ, MMOATBCPIKAAOINX XUMHUYCCKHC CBOMCTBA KHCJIOTHBIX U
OCHOBHBIX OKCHIOB, KHCIIOT, OCHOBaHUM U coneﬁ; CymCcCTBOBAHHUC B3aMMOCBA3HU MCIKIY
OCHOBHBIMH KJIACCaAMHU HCOPTraHUYCCKUX BCIICCTB,

KJIaCCU(PUIIMPOBATh XUMHUYECKHE PEAKIUU [0 «U3MEHEHHUIO CTEMEeHEeW OKHCIICHUS
AJIEMEHTOB, 00pa3yIOLIUX PEarupyrolre BEUECTBay;

COCTaBJISATh YPABHEHUS AJNEKTPOIUTAYECKOM AUCCOLMALMM KUCIIOT, OCHOBAaHUM U COJIEH;
MOJIEKYJISIPHBIC, TIOJIHBIE W COKPAICHHBIE HOHHBIE YPABHEHHUS PEAKIUNW C YyYaCTHEM
ANEKTPOJIUTOB; YPABHEHUSA OKHUCIHUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIUNA, HCIIOIb3YS
METOJ ANEKTPOHHOTO Oasanca; YpPaBHEHHUsI  pEaKLUH, COOTBETCTBYIOLINX
MOCJIEI0BAaTEIBHOCTH («IEMOYKEe») MPEBpAICHUN HEOPTaHMYECKUX BEIIECTB PA3IHMUHbIX
KJIACCOB; OIPEAENATh OKUCIUTENb U BOCCTAHOBUTEND, OKUCICHHE U BOCCTAHOBIICHUE B
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX; YCTAHABIMBATh MPUYUHHO-CIEACTBECHHBIE
CBSI3U: KJIACC BEIIECTBA — XMMHUYECKHE CBOWCTBA BEIIECTBA; HAOJIONATh U OMUCHIBATH
PEAKLMU MEXAY ICKTPOIUTAMHU C MOMOIIBI0 €CTECTBEHHOIO PYCCKOTO SI3bIKA MU SI3bIKA
XUMHU; TTPOBOAUTH OMBITHI, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEILIECTB.

MeTtanpenMeTHbIe pe3ylIbTaThl 00yUeHUS

Yyanmiicsa JOJDKEH ymemb. 1EI1aTh IIOMETKHU, BBIIIUCKYU, IUTUPOBAHUE TEKCTA; COCTABIATh
JOKJIa/1; COCTaBJIATh HA OCHOBE TEKCTa IpapyKv, B TOM YHCIE C MPUMEHEHUEM CPEJICTB
UKT; BnageTb TaKUM BUJOM HU3JI0KEHUSI TEKCTA, KaK PACCYXKICHHE; MCMOJb30BATh TAKOH
BUJI MBICIEHHOTO (MAealbHOI0) MOJAEIHUPOBAHMUS, KAaK 3HAKOBOE MOJEIMpOBaHUE (HA
[IpUMEPE YPABHEHUM PEAKLMU IUCCOLMALIMN, HOHHBIX YPABHEHUMN PEaKIUM, MOJypPEaKLUi
OKHCJIEHUS-BOCCTAHOBIICHHUS);

pasznuyaTh KOMIOHEHTHI JOKA3aTeIbCTBA (T€3UC, ApTyMEHTHI U (JOpMY JTI0Ka3aTeIIbCTBA);
OCYILIECTBIAThH MPSAMOE HHAYKTUBHOE JOKA3aTeIbCTBO.
Tema 7. IlpakTukym 2. CBoOMCTBa pACTBOPOB %JIeKTPOJIUTOB (1/4 u)l1

1. NoHHble peakuuu. 2. YCIOBUS TEUEHUS XHUMHUYECKUX PEAKIMA MEXKIYy pacTBOpamMu
ANEKTPOJUTOB 10 KOHIA. 3. CBOMCTBA KHUCJIOT, OCHOBAaHUM, OKCUIOB U coJieil. 4. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a/1a4.

[IpenmeTHbIE pe3ybTaThl O0YUEeHUS

VYyammiics T0mKeH ymems:



oOpamiarbcst ¢ J1a0OpAaTOPHBIM OOOpPYIOBAHMEM M HArpeBaTeIbHBIMU TMPUOOpaMU B
COOTBETCTBHHM C MPABUIIAMU TEXHUKU O€30MacHOCTH;

BBITIOJIHATh MPOCTEHIINE MpUeMbl OOpalieHuss ¢ Ja0opaTOpHBIM  OO0OpPYIOBAHHUEM:
71a00paTOPHBIM IITATUBOM, CIIUPTOBKOM;

Ha6J'IIOI[aTB 3a CBOMCTBaMU BCIICCTB U ABJICHUAMU, ITPOUCXOAAINNMUA C BEIICCTBAMMU,

OIMMCBIBAaTh XUMHYECKHUHI OKCIICPUMCHT C ITOMOIIBIO €CCTCCTBCHHOTIO A3bIKA U A3bIKA XUMHHU,
ACJIaTb BBIBOJLI 11O PE3YJIbTATaAM ITPOBCACHHOTO SKCIICPUMCHTA.

1 Tlpu ABYyX4acoOBOM IJIAHUPOBAHUH MPOBOJUTCS TOJILKO MpaKTHueckas padota 4.
MeTtanpeMeTHbIE pe3ylIbTaThl 00yUeHUS
Yyammiics T0mKeH ymems.

OTpeNeNsATh, UCXOAS W3 y4eOHOM 3amaud, HEOOXOAMMOCTb HEMOCPEACTBEHHOTO WM
ONOCPEIOBAHHOTO  HAOMIONEHUS;  CAaMOCTOSTENBHO  (pOpMHpOBaTb  IPOrpaMMy
AKCIIEPUMEHTA.

Pe3epBHOe BpemMsi — 3—6 4. JINUHOCTHBIE PE3YNIBTaThl O0YUCHHUS
Yyanmics 10/KeH:

3Hamb U NOHUMAMb. OCHOBHBIE UCTOPUUYECKHE COOBITHS, CBA3aHHBIE C PA3BUTHEM XUMUU
U oOIIecTBa; MOCTHKEHHUS B OOJIACTU XUMHUU U KYJIBTYpHBIC Tpaauliud (B YaCTHOCTH,
Hay4yHbIC TPAJUIIMA) CBOCH CTpaHbl; OOIIEMHUPOBBIC JIOCTHXKCHHUS B OOJACTH XHMUHU;
OCHOBBI 3/I0pOBOrO 00pasa >KW3HU; IpaBUia MOBEAEHUS B YPE3BbIYANHBIX CUTYalUsX,
CBA3AHHBIX C BO3JCWCTBHEM PA3JUYHBIX BEHIECTB; COLUWAJIBHYIO 3HAYUMOCTh U
colepkanue npodeccuii, CBA3aHHBIX C XHMHEH; OCHOBHbIE IIpaBa U OO0SI3aHHOCTHU
rpakaaHuHa (B TOM YHUCJIE YYAIIEerocs ), CBSI3aHHbIE C IMYHOCTHBIM, TPO(PECCUOHATBHBIM U
YKA3HEHHBIM CaMOOIPENCIICHUEM;

UCNBIMBIEANMb: TYBCTBO TOPIOCTH 32 POCCHUMCKYI0 XMMHYECKYI0 HAyKy M YBa)KCHHC K
HCTOPHH €¢ Pa3BUTHS; YBOKCHUE U MPUHATHE HOCTHKCHHHA XUMHHU B MHPE; YBOKCHHE K
OKpYy’KaromuM (y4JaIiuMcsl, YIUTEIsIM, POAUTEISAM U Ap.) — YMETh CIyIIaTh W CIIBIIIAThH
napTHepa, IpU3HaBaTh MPAaBO KaKIOTO Ha COOCTBEHHOE MHCHHE U NMPUHUMATH PEIICHHS C
YUETOM TO3MIMKA BCEX YYAaCTHHUKOB; CaMOYBa)KCHHE M 3MOIMOHAILHO-TIONOKHUTEIBHOE
OTHOIIIEHHE K ceOe;

npuzHaeams: I1EHHOCTh 3I0pPOBBS (CBOGTO W JIPYruX JIIONEH); HE0OXOIMMOCTh
CaMOBBIPAXXEHUsI, CaMOpeaIn3alliy, COIMAILHOTO IPU3HAHUS;

OCO3Haeams. TOTOBHOCTH (I/IJ'II/I HGFOTOBHOCTB) K CaMOCTOATCIIbHBIM IIOCTYIIKaM U
,Z[CfICTBPI)IM, IIPHUHATUIO OTBCTCTBCHHOCTH 3a HUX PE3YIbLTAaTbl; TOTOBHOCTH (I/IJ'II/I
HCI‘OTOBHOCTL) OTKPLITO BbIpAXKATh U OTCTAMBATH CBOXO ITO3HUIHUIO U KPUTUYHO OTHOCUTLCA
K CBOMM IIOCTYIIKaM,



nposiensims. JOOPOKEIATEITBHOCTD, JOBEPUE U BHUMATEIBLHOCTh K JIFOJSIM, TOTOBHOCTh K
COTPYAHMYECTBY M JIPYKOE, OKa3aHUIO TMOMOIIM HYXIAIONIMMCS B HEH; YCTONYMBBIMA
TIO3HABaTEJIbHBIA MHTEPEC, MHUITMATUBY U JIFOO03HATEIIBHOCTh B M3YYCHUN MHpPa BEIICCTB
M peakiuii; 1ejaeyCTPEMIICHHOCTh U HACTOWYMBOCTh B JIOCTHIKCHHHU IIEJICH, TOTOBHOCTD K
MIPEOIOJICHUI0 TPYAHOCTEH; YOCKICHHOCTh B BO3MOKHOCTH TIO3HAHUS TPUPOIHI,
HEOOXOJMMOCTH Pa3yMHOTO HCIOJIb30BAHMS JOCTIKCHUH HAyKH W TEXHOJOTHH IS
pa3BUTHS OOIIECTBA;

yMemb. YCTAaHABIMBATH CBSA3b MEXKIY IEJbI0 M3YyYCHUS XMUMHHU W TEM, JJIsI 4Yero OHa
OCYIIIECTBIICTCS (MOTHBaMM); BBIMIOJIHATh ~ MPOTHOCTHYECKYIO CaMOOIICHKY,
PETYAUPYIONIYI0O aKTUBHOCTh JIMYHOCTH Ha OJTale €€ BKIIOYCHHWS B HOBBIM BHJ
JCSTEIHOCTH, CBSI3aHHBIM C HAYaJlOM W3y4YeHHUs HOBOTO Y4eOHOTO TpeaMeTa — XUMUHU;
CTPOUTDH >KU3HEHHBIC M MPOQECCHOHANBHBIC TUIAHBI C YYETOM KOHKPETHBIX COIMAIBHO-
HUCTOPUYECKHUX, TOJUTHYCCKUX M SKOHOMHUYECKUX YCIIOBHH, OCO3HAaBaThb COOCTBCHHBIC
IIEHHOCTH W WX COOTBETCTBHC NMPUHUMAEMBIM B XU3HH PEIICHUSM; BECTH IHAJIOT Ha
OCHOBE PaBHONPABHBIX OTHONIICHWA W B3aWMHOTO YBa)KCHHSI; BBIICIATH HPABCTBCHHBIN
aCIeKT TOBEACHUS M COOTHOCHTH IOCTYNKHA (CBOM W JIpYTHX JIIOACH) U COOBITUSL C
OPUHATBIMM ~ ATUYECKUMHM  HOpMaMHu; B TIpeleNiax  CBOMX  BO3MOXKHOCTEU
MPOTHUBOACHCTBOBATh JICUCTBUSIM U BIMSHUSM, TIPEACTABISIONIUM YIPO3y IKU3HH,
3JI0POBBIO M 0€30MACHOCTU JTUYHOCTH U OOIIIECTRA.

9kJ1acc.

BBenenne. OO0mas XapakTepuCTHKA XUMHYECKHX 3JIEMEHTOB M XMMHYECKHX
peakuuii. Ilepuoanueckunii 3axkoH u Ilepuoamueckass cucreMa XUMHYECKHUX
emeHnToB 1. 1. MenaeneeBa (10/12 v)

XapaKTEepUCTUKA 3JIEMEHTA MO €ro MOJ0KEHUIO B [leprnoandyeckon cCUCTeMe XMMHYECKUX

anemeHTOB [[. 1. MenneneeBa. CBOMCTBA OKCHJIOB, KUCIIOT, OCHOBAaHHMI M COJICH B CBETE
TEOPUU BIICKTPOIUTHIECKON JUCCOIUAIMHN U OKUCICHUSI-BOCCTAHOBIICHUS.

[loHsiTHE O MEpPEXOAHBIX 3IEMEHTax. AMQPOTEpHOCTh. [ €HeTUUEeCKU pAll NEPEXOAHOTO
DJIEMEHTA.

Ilepuonnueckunn 3akoH u llepuomuueckass cucrema XumMuyeckux saemeHtos J[. .
Menpaeneea. XuMu4ecKas OpraHM3alMs >KUBOM U HEXUBOW NPUPOABI. XUMHUYECKUN
COCTaB fA1pa, MAHTUM M 3€MHOM KOPbL. XUMHUYECKHE ODIIEMEHTHl B KIETKAaX >KUBBIX
OpraHn3MoB. Makpo- ¥ MUKPO3JIEMEHTBI.

OO6o001IeHne CBEICHUN 0 XUMHUYECKUX peakiusax. Kinaccubukamus XuMHIEeCKUX peaxiui
M0 Pa3IUYHbIM MPU3HAKAM: «UHCIIO U COCTAB PEArupyIolUX U 00pa3yroIIuXCcs BEIIECTBY,
«TETIOBOM 3P EeKT», «HANpaBICHUE», «U3MEHEHUE CTENEHEH OKHCIEHUS 3JIEMEHTOB,
o0pa3yrolmx pearupyrolire BemecTBay, «pa3a», «MCIoNIb30BaHUE KaTaalu3aTopay.

[IonsAiTHE O CKOPOCTHM XMMHYECKOW peakuuu. PakTopbl, BIHSIOLIME HA CKOPOCTH
XuMHUecKuX peakiuil. Katanuzarops! u karanu3. MTHruOUTOpbl. AHTHOKCHIAHTHI.



HMemoncrpanuu. Paznuunbsie dopmbr Tabmuubl [[. Y. MenneneeBa. Mojenu aTtoMmoB
arieMeHTOB 1—3ro mepuogoB. Monenb CTpOeHHsI 3eMHOTO Inapa (IONEepeyHbI paspes).
3aBUCHUMOCTh CKOPOCTHM XUMHYECKOW PEAKIHUH OT MPUPOABI PEArupyIONIMX BEUIECTB.
3aBUCHUMOCTh CKOPOCTH XMMUYECKON PEAKIUHA OT KOHIIEHTPALUHA PEAarupyrolnX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEakiuu OT I[UIOMAAu CONPUKOCHOBEHUS
pearupyronmx BeIIECTB («KUISIIIUN CIION»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKUMu OT TEMIIEPATypbl PEATHPYIOIIMX BEMIECTB. [OMOTr€HHBIM W TETEPOTCHHBIN
katanu3bl. DepmeHTaTuBHBIN KaTanu3. IHruduposanue.

JlaGopaTopHbie onbIThI. 1. [lonyyeHne ruipokcra IMHKA U UCCIEN0BAHUE €0 CBOMCTB.
2. MonenupoBaHue noctpoeHus [lepuonnueckoil cucteMbl XUMUYECKUX AnemMeHToB [l. U.
Mengeneea. 3. 3amMeleHue jxene3oM Menu B pactBope cyinbdara menu (II). 4.
3aBHCUMOCTh CKOPOCTH XHMHMYECKOM PEaKUMU OT MPUPOIBI PEAruPYIOIIMX BEIIECTB Ha
IIPUMEpPE B3aUMOJECHUCTBUS KUCIOT C METAJUIAMU. 5. 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOU
peaKuuy OT KOHIEHTPALUH PEATNPYIOIIMX BEIIECTB HA PUMEPE B3aMMOICUCTBUS LINHKA C
COJITHOM KHCJIOTOM Pa3JIMYHOW KOHIIEHTpanuu. 6. 3aBUCMMOCTb CKOPOCTH XUMHYECKOU
peakuuy OT IUIOLIAJM COIPUKOCHOBEHUs PEAarupyrolux BelecTs. 7. MonenupoBaHue
KUIBLIEro clos». 8. 3aBUCUMOCTb CKOPOCTH XUMHYECKOM pEaKIUMu OT TeMIIepaTypsl
pearupyromux Be? I1IecTB Ha npumepe B3aumonencTBus okcuaa meau (II) ¢ pacrBopom
CEpHOM KHUCIIOTHl pa3IuyHOM Temmeparypel. 9. Paznoxenune mnepokcuaa Boaopoaa cC
nomolplo okcuaa mapranua (IV) u karanasel. 10. OOHapyxeHue kartana3bl B HEKOTOPBIX
numeBbix npoaykrax. 11. MHrubupoBaHue B3aMMOACHCTBUS KHUCIOT C MeETaJJlaMu
YPOTPOIIMHOM.

[IpenmeTHbIC pe3yabTaThl O0yUYEHUS
Yyammiics T0mKeH ymems.

WCIOJIb30BAaTh NPU XAapPaKTEPUCTHUKE IPEBPALICHUN BELIECTB IOHATUSA: «XHMHUYECKas
peakius», «PeaKklUUH COCIUHECHUS», «PEaKIUU Pa3JIOKECHUS», «pPeaklud OOMeHay,
«pEaKUMU 3aMELICHUS», «PEAKUUH HEeUTpaau3aluumn», <«3K30TEPMHUYECKUE PEaKIUN»,
«OHJIOTEPMUYECKUE PEaKIMN», «O0OpaTUMble pEaKIun», «HEoOpaTUMbIC pPEaKIUN,
«OKHCJIUTEILHO-BOCCTAHOBUTEIIBHBIE PEAKIIMNY», KTOMOTCHHBIE PEAKLIMNY», «T€TEPOTCHHBIE
pPeAKLMN», «KATAIMTUYECKUE PEaKIUN», «HEKaTaTUTUUYECKHE PEaAKIHN», «TeIJIOBOU
2h(HEKT XUMHUYECKON PpEeaKIUuu», «CKOPOCTh XUMHUYECKOM PEaKIMH», «KaTaIu3aTopy;
XapaKTepU30BaTh XUMHUUYECKHE BJIEMEHThl |—3Tr0 MNepHoJOoB MO HUX TOJOXKEHUIO B
[Tepnoguueckor cucreme XuMudeckux 3neMeHToB [[. . MenaeneeBa: XUMAYECKUN 3HAK,
MOPSAJIKOBBIM HOMEp, NEpUOA, Tpymma, MNOATpyNIa, OTHOCUTENIbHAs AaTOMHAas Macca,
CTpoeHHE aroMma (3apsj slpa, YUCIO MPOTOHOB W HEUTPOHOB B sJpe, OOIIEe YHUCIIO
AJIEKTPOHOB, PACTPEICIICHUE JJIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM, MPOCTOE BELIECTBO,
dbopMmyna, Ha3BaHWE M THUIl BBICHIETO OKCHIIA W THIPOKCHAA, JIETYYEro BOJOPOIHOTO
coeIMHEHUs (1711 HEMETAJJIOB));

XapakTepHu30BaTh OOIIME XMMHYECKHE CBOMCTBA aM(pOTEPHBIX OKCHUIOB U THJIPOKCUIOB;
NPUBOAUTH MPUMEPHI PEaKIuil, MOATBEPKAAIOIMINX XUMUYECKUE CBOMCTBA aM(pOTEPHBIX



OKCUJOB WU THUIPOKCUIOB; N1aBaThb XAPAKTEPUCTUKY XUMHUYECKHUX PEAKIUU IO YUCIY U
COCTaBY MCXOJHBIX BEILECTB U MPOAYKTOB PEaKIUMU; TEIIOBOMY 3(PEKTy; HAPABICHHUIO
NPOTEKAaHUs PEAKIMU; H3MEHEHUIO CTEIEHEH OKHCICHUS DJEMEHTOB; arperarTHoMy
COCTOSIHUIO HCXOJHBIX BEILECTB; YYAacCTHIO KaTaiau3aropa; OOBSICHATh M MPUBOIUTH
OpUMEphl  BIMSHUS ~ HEKOTOPBIX  (PakTopoB  (IpUpoIa pEarupyrolivX  BEIIECTB,
KOHIIEHTPALMsI ~ BEIIECTB, [JaBJIEHUE, TEMIeparypa, Karajiu3arop, IOBEPXHOCTb
CONPUKOCHOBEHHUSI PEArupyrolIMX BEIIECTB) HAa CKOPOCTh XUMHUYECKHX pPEAKLU;
HaOMOAaTh M ONMCHIBATH YPAaBHEHMSI pPEaKUUid MEXIy BelIeCTBAMU C TMOMOIIbIO
€CTECTBEHHOTO PYCCKOTO fA3bIKa U SI3bIKA XWMHWH; IPOBOAUTH OMBITHI, MOITBEPKIAOIINE
XUMHUYECKUE CBOMCTBA aM(OTEPHBIX OKCHJIOB M THUJIPOKCHJIOB; 3aBUCHMOCTb CKOPOCTHU
XUMUYECKOM peakIMu OT pas3audHbIXx (aKTOpoB (MPUPOAA pEarupyrollux BEUIECTB,
KOHIIEHTpALMsl ~ BEIIECTB, JIABJIEHUE, TEMIeparypa, KaTalau3aTop, MOBEPXHOCTh
CONPUKOCHOBEHHUS PEArupyOUIUX BEIIECTB).

MertanpeaMeTHble pe3yabTaThl 00yUeHUs
VYuammiics T0mKeH ymems.

OTIPENENATH 11eIb YYEOHOMN AESITEbHOCTH C IOMOIIBIO YUUTENS U CAMOCTOSITENIbHO, UCKATh
CpEICTBa €€ OCYIIECTBIEHUS, paboTas MO MJIaHy, CBEPSTh CBOU JIEHCTBUSA C LIEJIBIO U MPU
HEOOXOJMMOCTH HCIpPaBIATh OMIMOKM C TIOMOIIBIO YYHUTEIS U CaMOCTOSTENBHO;
COCTaBJIATh AHHOTALMIO TEKCTa; OMPENEIATh BHUJIbI Kiaccu(ukanuu (€CTECTBEHHYIO U
HCKYCCTBEHHYIO);

Tema 1. MeTasnl (14 yacoB)

[Tonoxxenne wmeramioB B Ilepuonnueckor cucreme xumuueckux diemeHToB J[. H.
MenaeneeBa. MeTannnueckas KpUCTaUIMYECKas PEIIeTKa U METAIMYEecKass XUMHUYeCcKas
cBsa3b. OOmme ¢uzndeckue cpoiicTBa MeramnoB. CIiaBel, UX CBOWCTBA M 3HAYCHHE.
XHUMHUYECKHE CBOMCTBA METAJIJIOB KaK BOCCTAHOBUTEJICH, a TAK)KE B CBETE MX MOJOXKCHUS B
ANMEKTPOXUMHUYECKOM PSy HaMpsbKeHU MeTtauioB. Koppo3uss METajioB M CIOCOOBI
060pbObI ¢ Hel. MeTasisl B pupoae. O01me crnocoObl UX NOTyYSHUS.

OO0mas xapakTepucTHKA MIEJOYHbIX MeTa10B. Metaiusl B npupoje. Oo61me crnocoos
ux mnonydeHus. Crpoenune aroMoB. IllenouHble MeTamibl — MPOCTHIE BELIECTBA.
Baxnenmme COEOUHEHHs IIEJIOYHBIX METAIIOB — OKCHUABI, I'M JPOKCHIBI W COJIU
(x7opuabl, kapOOHATHI, Cylb(aThl, HUTPAThl), UX CBOWCTBAa U MPUMEHEHHE B HAPOIHOM
xo3sicTBe. Kanuiinpie ynoOpeHus.

O0mas xapakTepucTUKa 3JeMeHTOB IiaBHoW moarpynnsl |I rpymmbi. Ctpoenue
aromoB. lllenodyHo3zemenbHbIE METaIbl— MPOCTHIE BelllecTBa. BakHeline coenquHeHus
HIEJIOYHO3EMENIbHBIX METAJIJIOB — OKCHJIbI, TUAPOKCUABI U CONH (XJIOPHUJIbI, KapOOHATHI,
HUTpaThl, Cylbdarsl, Gocdarel), UX CBOMCTBA U MPUMEHEHHUE B HAPOJTHOM XO35HCTBE.

Amomunuii. CtpoeHue atoma, pu3ndecKkiue 1 XuMUYECKHUe CBOMCTBA MPOCTOTO BEIIECTBA.
CoenuHeHus1 aIIOMUHUSA — OKCUJ U TUAPOKCUI, UX aM(pOTepHbIN XapakTep. Baxueiue
coyii aimomuHus. [IpuMenenre amoMuHus U €r0 COETMHEHUM.



Keaezo. CtpoeHue aroma, puznueckue M XMMHUYECKHE CBOMCTBAa MPOCTOTO BEIIECTBA.
I'enetnueckue psasl Fe2+ u Fe3+. Baxueimue conu xene3a. 3HaYeHUE KeJie3a U €ro
COCIMHEHUN [T MPUPOLI M HAPOJIHOTO XO3SHUCTBA.

JemoncTpanmuu. OO0pasnpl IIEIOYHBIX U HIEIOYHO3EMENbHBIX Me? TauioB. OOpasibl
CIIaBOB. B3auMmonenicTBre HaTpusl, INTUS U KaJbLKs C BOAOW. B3auMonencTeue HaTpus u
MarHusi ¢ KHUCJIOpOAOM. BsaummomeicTBue METAIUIOB ¢ HemeTtauiamu. llomydenue
ruapokcuaoB xenesa (11) u (I).

JlaGopaTopHbie onbiThl. 12. B3anmoaelicTtBue pacTBOPOB KUCIOT U COJIEH C METaJIJIaMHU.
13. O3nakomiienne ¢ pynamu xenesa. 14. OkpalmiMBaHWE IUIAMEHH COJSIMHU IIEJIOYHBIX
MeTtaimioB.  16. IlomydyeHue THApOKCHIA KajbLMs W HUCCIEAOBAaHUE €r0 CBOWCTB. 17.
[TonyueHne ruapoKcuaa aJTrOMUHUA U UC? CIEAOBaHUE €ro cBOMCTB. 18. B3aumoneiicTBue
xenesa ¢ constHou kuciotoit. 19. [Monyuenne ruapokcuaon xene3a (I11) u (1) u uzyyenue
MX CBOMCTB.

[IpenMeTHbIE pe3yabTaThl 00yUCHHUS
VYuammiics T0mKeH ymems:

UCIIOJIB30BATh IIPU XAPAKTEPUCTUKE METAIJIOB M MX COCAUHEHUN NOHSITHUS: «METaJuIbD»,
«psAl AKTUBHOCTH METAJIJIOBY, «ILEJIOYHBIE METAJUIBD), «IIEJIOYHO3EMEIBHbBIE METAJUIbLY,
UCIIOJIB30BATh MX IPU XapaKTEPUCTUKE METAJUIOB; JaBaTh XapaKTEPUCTUKY XUMUYECKHX
AIIEMEHTOB-HEMETAJIJIOB (IIEJIOUHBIX METAJUIOB, MATHUSA, KalbIUs, aJJIOMUHHUS, JKeJle3a) 10
ux nojoxkeHuto B [leprogmyeckon cucreme xumudeckux anemeHtoB Jl. M. Menneneesa
(XMMHMUYECKUN 3HAaK, MOPSAKOBBIA HOMEp, MEpUOj, Tpymma, MOATPYIa, OTHOCUTEIbHAs
aTOMHasl Macca, CTPOEHHE aroma (3aps szpa, YHCIO MPOTOHOB M HEHUTPOHOB B sIIpE,
oO11ee YUCIIO 3JIEKTPOHOB, PACIPEICIICHUE IEKTPOHOB IO AIEKTPOHHBIM CIIOSIM), TPOCTOE
BELIECTBO, (hOpMyJia, Ha3BaHUE U TUI BBICIIETO OKCHIA U TUIPOKCUIA);

Ha3bIBaTb COCANHCHUA MCTAJIJIOB 1 COCTAaBJIAITh UX (I)OpMYJ'IBI I10 Ha3BaHHIO,

XapaKTepU30BaTh CTPOEHUE, OOIIMe (PU3NUECKHME U XUMHUUYECKHE CBOMCTBA MPOCTHIX
BEILECTB METAJIJIOB;

OOBSACHSTH 3aBUCUMOCTb CBOMCTB (MJIM MPECKA3bIBaTh CBOMCTBA) XMMUYECKUX JIEMEHTOB
HEMETa/uIoB  (paJiuyc, METa/UIMYECKHEe  CBOWCTBA  DJIIEMEHTOB,  OKHCIIMTEIIBHO-
BOCCTAHOBUTEIILHBIC CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMHU COCIUHEHUHN (KUCIOTHO-
OCHOBHBIE  CBOWCTBA  BBICIIMX  OKCHUJIOB M  THAPOKCHJIOB,  OKHCJIUTEIHHO-
BOCCTAHOBHUTEJIbHBIE CBOMCTBA) OT moJiokeHHs B Ilepuonnyueckoit cucTeMe XHMHYECKHUX
snemenToB JI. M. MenzeneeBa; OnuCHIBaTH OOIIME XMMHYECKHE CBOMCTBA METAJIJIOB C
MOMOIIBIO €CTECTBEHHOTO PYCCKOTO SI3bIKA U A3bIKa XUMUU;

COCTaBJATh MOJIEKYJISIDHBIE YpPaBHEHHUS PEaKLMid, XapaKTepU3YIOLIUX XUMHUYECKUE
CBOMCTBa METAJUIOB M MX COECIUHEHHM, a TaKXKe JJIEKTPOHHbIE YpPAaBHEHHUs IPOLECCOB
OKUCJIEHUSI M  BOCCTAaHOBJICHHS; YPABHEHUS DIIEKTPOJIUTHUYECKOHM JIHCCOLMALNU;
MOJIEKYJIIPHBIE, TOJIHBIE M COKpAIlCHHbIE HOHHBIE YpPAaBHEHHUS DPEAKUUA C Y4acTUEM
AIIEKTPOJIUTOB;



YCTaHABJIMBATh MPHUYUMHHO-CIICACTBCHHBIC CBA3M MCXKAY CTPOCHHUCM aroma, XUMHYECKOU
CBA3bIO, THUIIOM KpPICT&JIJIPI‘IGCKOﬁ PCUICTKU MCETAIJIOB M HX COG,Z[PIHCHI’Iﬁ, ux 06HII/IMI/I
(I)I/IBI/I‘IGCKI/IMI/I H XUMHYCCKHMMH CBOﬁCTBaMH; OIMChIBAaTh XHMMHYECKHE CBOMCTBA
MCIIOYHBIX M HICJIOYHO3CMCIIBHBIX MCTAJIZIOB, a4 TaAKXKC aJIOMHHHA M KCJIC3a H HX
COCI[I/IHGHI/Iﬁ C IIOMOIIBIO €CTCCTBCHHOTO PYCCKOI'O A3bIKA U SA3bIKa XUMHWU,

BBIITOJIHATD, Ha6J'IIOI[aTB U OIMCBhIBAaTh XHUMHUYECKUMI OKCIICPUMCHT II0 PACIIO3HABAHHIO
Ba)KHEHIIINX KaTHOHOB MCTAJJIOB, THAPOKCHU/I-HOHOB;

OKCIICPUMCHTAJIBHO HCCJIICIOBATDH CBOMCTBA METAJNIOB U HX COGI[I/IHCHI/H?I, peuiaTb
OKCIICPUMCHTAJIBHBIC 3a/1a49U 110 TCMC ((MCT&JIJII)I»;

OIMChIBaTh XUMMHYECCKHUHI OKCIICPUMCHT C IIOMOIIBIKO CCTCCTBCHHOI'O PYCCKOI'O A3bIKA U
SA3bIKa XUMUH,

MPOBOAUTH PACYETHI 10 XUMUYECKUM (OopMyIaM U YpPaBHEHHSIM peakUUid, TPOTEKAIOIINX C
Y4aCTHUEM METAJUIOB U UX COCINHEHUM.

MertanpeaMeTHble pe3yabTaThl 00yUeHUs
VYuammiics T0mKeH ymems:

paboTaTh MO0 COCTABICHHOMY ILJIaHY, UCTIONB3Ys Hapsily C OCHOBHBIMU U JIOTIOJHUTEIHHBIC
cpelncTBa (CIpaBOYHYIO JIUTEPATYPY, CIOKHBIE TpuOOopsI, cpeactsa UKT);

C IIOMOIIBIO YYHTCILA 0T6HpaTI) ML pCHICHUA y‘-I€6HI>IX 3a1a4d HGO6XOI[I/IMI>IG CJIOBapu,
OHIOUKIIONICANH, CIIPABOYHUKH, SJICKTPOHHBIC OUCKHU,

COTIOCTaBIIATh W OTOWpaTh HHGOpPMAIMIO, TOJYYCHHYIO M3 Pa3JIMUYHBIX HCTOUYHHKOB
(cioBapu, SHIMKIIONEANH, CIPABOYHUKH, JICKTPOHHBIC TUCKHU, cC€Th IHTEpHET);

MPEACTaBIATh MH(OPMAIIUIO B BUJIE TAOIUII, CXEM, OMIOPHOTO KOHCIIEKTa, B TOM YHUCIE C
npumeHenueM cpencts UKT;

Oo(OpPMJISITh CBOM MBICIM B YCTHOW W MHCHbMEHHOM pEUd C YYETOM CBOMX Yy4EOHBIX U
YKA3HECHHBIX PEUYEBBIX CUTYallM, B TOM 4nciie ¢ npuMeHeHnem cpeacts UKT;

Tema 2. [IpakTukym 1. CBolicTBa MeTAJJIOB M UX COeUHEHUH (2 4acoB)

3. PelieHne >KCHEpUMEHTAIBHBIX 3a/lad Ha Pacro3HaBaHUE U MOJYyYEHUE COCIUHEHUM
METaJJIOB.

[IpenmeTHBIC PE3yabTATHI O0YUYEHUS
Yyammiics T0mKeH ymems.

oOpamarbest ¢ J1a0OpaTOpPHBIM OOOPYJIOBAaHMEM M HArpeBaTeIbHBIMH TMPUOOpaMU B
COOTBETCTBUH C MPABHJIAMHU TEXHUKH O€30MaCHOCTHU; HAOIIOAATh 32 CBOWCTBAMH METaJIOB
M UX COCOUHCHUN W SBJICHHUSIMHU, NMPOUCXOISAIIMMU C HUMH; OIHKCHIBATH XUMHUYCCKHIA



OKCIICPUMCHT C IOMOIIBbIO C€CTCCTBCHHOI'0 PYCCKOIO sA3bIKa M A3bIKa XHWMHUH, OCJIATb
BBIBOJbI IO PE3YIIbTAaTaM IIPOBCACHHOI'O SKCIICPUMCEHTA.

MerarnpeaMeTHbIe pe3yJbTaThl 00yUeHHS
Ydamuiicst 10JKEH ymems.

OTIpEeNIENATh, UCXOAS M3 yueOHOW 3aaaud, HeoOXOTUMOCTh HCIONIb30BAHUSA HAOMIOACHHUS
WJIU HKCIIEPUMEHTA.

Tema 3. HemeTasibl (25 4acoB)

OO6mass XapakTepUCTHKA HEMETaJUIOB: ToJiokeHHMe B llepuomuueckoir cucteme
xuMuueckux anemeHToB J[. WM. MeHneneeBa, OCOOEHHOCTH CTPOCHHMS aTOMOB,
NeKTpooTpularebHOCcTh  (D0) Kak  Mepa  «HEeMeTauimdHocTw», psag  DO0.
Kpucrammuueckoe CTpO€HHME HEMETAUIOB — IPOCTBIX BEHIECTB. AJIJIOTPOIMSI.
dusnueckue cBoMcTBa HeMeTauioB. (OTHOCHUTEIBHOCTb IIOHATHH  «METaI» U
«HEMETaJlD».

Boaopoa. [Tonoxenune Bonopoaa B Ileprognyueckoil CHCTEME XMMHUYECKUX 3IEMEHTOB /.
N. Menneneesa. CtpoeHue aroma U MOJIEKYlbl. PU3HYECKHE M XHUMHYECKUE CBOWMCTBA
BOJIOPOJIa, €TI0 MOJIYYEHUE U IPUMEHEHHE.

Bona. Crpoenue monexkynsl. BogoponmHas xumuyeckas cBsi3b. PU3HUECKUE CBOMCTBA
BOJbl. AHOMaaMM CBOWMCTB BOAbl. [wuiapodunbHble U TUIAPO(POOHBIE BELIECTBA.
Xumuyeckue cBoicTBa Bonbl. KpyroBopor Boawsl B mpupoxae. Bomooumcrtka. Aspanus
BO/bl. beITOBBIE (PriIbTpBI. MUHEpanbHbIe BOAbL. JuCTUIIMpOBaHHAs BOJA, €€ MOJyYeHUE
Y IPUMEHEHHUE.

O0mas xapaxkrepucTtuka rajoreHoB. CrtpoeHue aromoB. IIpocTeie BemecTBa u
OCHOBHBIE COCIMHEHHS TaJlOTeHOB, MX cBoicTBa. KpaTkue cBeieHust o xjope, Opome,
dbrope u nozne. [lpuMeHeHNE TAIOTeHOB ¥ UX COCIMHCHUHN B HAPOTHOM XO35HCTBE.

Cepa. CrpoeHue aroma, ajuIOTpOIHs, CBOWCTBA W TPUMEHEHHUE POMOMYECKOW CEpBhl.
Oxkcuapl cepol (IV) u (VI), ux nonyuenue, cBoiicTBa 1 mpuMeHenne. CepHasi KUCJIOTa U ee
COJIU, UX TPUMEHEHHE B HAPOJIHOM X03siiicTBe. [IpOn3BOICTBO CEPHOM KUCIIOTHI.

A3ot. CTpoeHure aroMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTrO BElIECTBA. AMMHAK, CTPOCHHE,
CBOMCTBa, MoiyyeHue WU mpuMeHeHwe. Cojlid aMMOHMS, UX CBOMCTBA U TMPUMEHEHHE.
Oxkcuabt azora (II) u (IV). A3oTHas kuciora, ee cBoiicTBa U nmpumeHeHue. Hutparel u
HUTPUTHI, MPOOJIEMa MX COACPIKAHUS B CEIHCKOXO3SWCTBEHHOW MPOMYKIIMU. A30THBIC
ynoOpeHus.

®ochop. CtpoeHue aroma, aioTpoIus, CBOWcTBa Oejoro m KpacHoro docdopa, ux
npuMeHeHue. OcHoBHBIe coenuHeHus: okcul docdopa (V) u oprodocdhopHas Kuciora,
dbocdarer. DochopHbie yIOOpEHHUS.

Yraepoa. CtpoeHue atoma, auIOTPONHs, CBOMCTBA MoauduUKaIui, npuMmeHenue. OKCHUIbI
yoiepona (II) u (IV), ux cBoiictBa u npumenenue. KapOoHaTsl: KanbIUT, COMA, MOTAII, UX
3HaUEHHE B IPUPOE U )KU3HU YeTIOBEKa.



Kpemnuuii. CtpoeHue atoma, KpUCTAINIMYECKUN KPEMHUM, €ro0 CBOKMCTBA U NMPUMEHEHHUE.
Oxkcun kpemuust (I1V), ero npupoansie pa3HOBUIHOCTU. CHIIMKAThI. 3HaYeHUE COCTUHEHUN
KPEMHHUS B )KUBOW U HEXKUBOM nipupoze. [loHsATHE 0 CUIMKAaTHON MTPOMBIIIJIEHHOCTH.

JemoncTpanun. OOpasiibl rajJoreHoB — MPOCThIX BellecTB. B3anmoaeiicTBue rajJoreHoB
C HaTpueM, C allfoMUHUEM. BeITecHeHHe XJ10poM Opoma MM Mojia U3 PaCTBOPOB MX COJIEH.
B3aumopencTBue ceppl ¢ METaJUIaMH, BOAOPOAOM UM KHUCIOpoaoM. Bzaumopencrsue
KOHLEHTPUPOBAHHON a30THOM KHUCJIOTBI ¢ Menpro. [lormomenue yrmeM pacTBOPEHHBIX
BEIIECTB WM ra3oB. BoccTaHoBinenne mean u3 ee okcuna yreM. OOpasibl IPpUPOIHBIX
COeIMHEeHUI XJiopa, cephl, docdopa, yriepona, kpemuus. OOpas3ipl BaKHEHIIMX IS
HapOJHOTO XO35CTBa Cylnb(haToB, HUTPATOB, KapOoHaTOB, PocdaroB. OOpasibl cTEKIa,
KEpaMHKH, IEMEHTA.

JlabGoparopubie onbIThl. 20. [Tonydyenue n pacnosnaBanue Bogopozaa. 21. MccnenoBanue
MMOBEPXHOCTHOTO HATSKEHUS BOABL. 22. PacTBopeHHE MepMaHraHara Kajaus WIH METHOTO
kyropoca B Boje. 23. lumparanus o6e3BokeHHoro cyabara wmeam (II). 25
O3HakoMyIeHHE € KOJUIeKIued OBbITOBBIX (ribTpoB. 26. O3HAKOMIIEHHE C COCTaBOM
MHUHEpaIbHOW BoAbL. 27. KauecTBeHHas peakuus Ha rajmoreHua-uoHsl. 28. [lonydenue u
pacrio3HaBaHue kuciopoza. 29. l'openue cepbl Ha Bo3ayxe U B kuciopoze. 30. CpoiicTBa
pazbaBieHHON cepHOU KHCiOoThl. 31. M3yuenume cBoiicTB ammuaka. 32. PacmosnaBanue
coneit ammoHnusi. 33. CBolicTBa pa30aBieHHON a30THOW KUCIOTHL. 34. BzaumoneiicTBue
KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI ¢ Meabto. 35. Topenne docdopa Ha Bo3ayXe U B
kuciopone. 36. PacnosnaBanue ¢ocdaros. 37. Topenue ymisi B kuciopozge. 38.
[TonyueHue yrojibHOM KHUCJIOTHI M u3yueHHe ee cBOMCTB. 39. Ilepexon kapOoHATOB B
ruapokapoonatsl. 40. Pasznoxenne ruapokapbonara Harpus. 41. [lomydyenrne KpeMHHEBOM
KHUCJIOTBI U U3YYEHHE €€ CBOMCTB.

ITpeamMeTHBIE pe3ylbTaThl 00yUYCHHS
VYyammiics T0mKeH ymems:

WCITOJIB30BATh TP XapaKTEPUCTUKE METAIIJIOB U UX COCAMHCHHUH MOHATHUS: «HEMETaJLTbD»,
«TaJIOTEHbI», «AJIOTPONHBIE BUAOU3MEHEHUS», «KECTKOCTh BOJIbI», «BpPEMEHHas
KECTKOCTh BOJIBI», IIOCTOSIHHASI KECTKOCTH BOJIBI», «OO0INas *KECTKOCTh BOJBD); J1aBaTh
XapaKTePUCTUKY XUMUUYECKUX AIIEMEHTOB-HEMETAIIIIOB (BOJIOPO/Ia, TaJIOTEHOB, KUCIOPO/a,
cepsl, azora, (ocdopa, ymiepoma, KpeMmHHS) TO WX MOJOkKeHHIO B I[lepuogmaeckoii
cucreMe xumuueckux sneMeHToB [[. M. MeHnneneeBa (XMMUYECKUN 3HAK, MOPSIKOBBII
HOMEp, TIEPUOJ, TPyMMa, MOATPYIIa, OTHOCUTEIbHAS aTOMHAs Macca, CTPOCHHE aToMa
(3apsig sapa, 4YMCIO TPOTOHOB W HEUTPOHOB B siApe, OOIIee YHUCIO 3JIEKTPOHOB,
pacnpeieJieHue 3JEKTPOHOB MO AJIEKTPOHHBIM CIIOSIM), MPOCTOE BEUIECTBO, (popmyna,
Ha3BaHWE W THUIT BBICIICTO OKCHAA W THAPOKCHAA, (OpMylna W XapakTep JIETydero
BOJIOPOJTHOTO COCIWHEHHS); HAa3bIBaTh COCAWHEHUS HEMETALIOB W COCTaBIATH HX
(GbopMyITbI IO Ha3BAHUIO;, XapaKTEPU30BaTh CTPOEHUE, o0MMe GU3NUECKUE U XUMHUYECKHE
CBOMCTBA TIPOCTHIX BEIIECTB HEMETAIOB; OOBSCHATh 3aBUCHUMOCTh CBOWCTB (WU
MpENCKa3bIlBaTh ~ CBOWCTBA)  XHUMHYECKHX  JJEMEHTOB  HEMETAUIOB  (paauyc,



HEMETAJJINYECKHE CBOMCTBA AJIEMEHTOB, OKHCIMTEIbHO-BOCCTAHOBHTEIILHBIC CBOMCTBA
AJIEMEHTOB) M 00pa3yeMbIX UMU COCIUHEHHM (KHUCIOTHO-CH OBHBIE CBOMCTBA BBICIIHMX
OKCHUJIOB U THUJPOKCHUIOB, JIETyYUX BOJOPOAHBIX COCIWHECHHH, OKHCIUTEIbHO-
BOCCTAaHOBHUTEIbHBIE CBOMCTBA) OT MOJIOKeHHS B Ilepromnueckoil cucTeMe XMMHUYECKUX
anemenToB JI. 1. Menneneena;

OIINChIBATH O6IHI/IC XMMHUYECKHE CBOMCTBA HEMETAJIOB C IIOMOIIBIO C€CTCCTBCHHOTI'O
PYCCKOTO sA3bIKa U A3bIKa XUMHWH,

COCTaBIISAITh MOJEKYISIPHBIC YPaBHEHUS PEAKIUH, XapaKTepPHU3YIOMUX XUMHYCCKHUE
CBOMCTBa HEMETAJIOB U MX COCAWHCHHIA, a TaKKe DJICKTPOHHBIE YPAaBHEHHsI MPOIIECCOB
OKHCJICHUSI-BOCCTAHOBJICHHSI; ypaBHEHUS AIIEKTPOTUTHYECKOM JUCCOIIMAITNY;
MOJICKYJISIPHBIE, TIOJIHbIE W COKpAICHHbIC HMOHHBIC YpPAaBHEHHUS pPEaKUUid C y4acTUEM
AIICKTPOJINTOB; YCTAHABIUBATH IPHYNHHO-CIICICTBCHHBIE CBSI3U MEXKIY CTPOSHUEM aToMa,
XUMUYECKOW CBSI3BIO, TUIIOM KPHUCTALUTMYCCKON PEIMIETKH HEMETAUIOB U WX COCTUHCHUMA,
uxX o0muMH (GU3HYECKUMHA W XHUMHYECKHUMH CBOWCTBAMH; OITMCHIBATH XUMHYECCKHE
CBOMCTBa BOJIOpO/ia, TaJOTEHOB, KHUCJIOpOJa, cephl, a3ora, docdopa, rpadura, aaMmasa,
KPEMHHUSI U UX COCAMHEHHUI C TOMOIIBI0 €CTECTBEHHOTO PYCCKOTO SI3bIKA U SI3bIKA XUMMUH;
OMKCHIBATH CIIOCOOBI YCTPAHEHUSI KECTKOCTH BOJBI U BBIMOIHATH COOTBETCTBYIOIIMI UM
XUMUYECKUM HKCIIEPUMEHT; BBIMOJIHATh, HAOMIONAaTh M  OMHUCHIBATH XHUMHYECKUN
AKCIIEPUMEHT TI0 PACIIO3HABAHWIO HWOHOB BOJIOPOAA W aMMOHWs, Cyib(dar-, kapOoHAT-,
cunukar-, hocdar-, XJa0pu-, OpoMuUI-, HOIU-OHOB,;

AKCIEPUMEHTAJIBHO HMCCJIEA0BAaTh CBOMCTBA METANIOB M WX COEAUHEHHH, pellarh
JKCIEPUMEHTAJIbHBIE 3a7auM 1o Teme «HemeTtamne»; ONUCHIBaTH XUMHYECKUU
AKCIIEPUMEHT C MOMOIIBI) €CTECTBEHHOTO PYCCKOTO fA3bIKA M S3bIKA XUMHH; ITPOBOAUTH
pacyeThl M0 XUMUYECKUM (opMysIaM U YPaBHEHHSIM

peaKuii, TPOTEKAIOIINUX C Y4aCTHEM HEMETAIJIOB M UX COCIUHECHUM.
MeranpeaMeTHble pe3yabTaThl 00yUeHUs
VYyammiics T0mKeH ymems:

OpraHu30BbIBaThL  y4eOHOE  B3auMOJEWCTBHE B  rpymnne (pacnpefensTb  poJid,
JOTOBapUBaThCs JIPYr C JIPYTOM W T. [.); NPEIBUIETH (MPOrHO3UPOBATH) MOCIEACTBUS
KOJUIEKTUBHBIX PEIlIEHUH; MOHUMAaTh MPUYMHBI CBOETO HEYCIeXa M HAaXOIUTh CIIOCOObI
BBIXOJ]a M3 ATOM CUTyalluW; B JUAJOre C YUYHUTEJIEM YUUThCA BBIPAOATHIBATH KPUTEPUU
OLICHKH U OTPENENsATh CTENEHb YCIEIIHOCTH BHIOJHEHHs CBOEH paboThl U pabOTHI BCEX,
HCXOZs U3 UMEIOLIUXCSI KPUTEPUEB, COBEPLICHCTBOBATh KPUTEPUU OLIEHKHU U MOJIb30BATHCS
MMM B XOJI€ OLIEHKM M CaMOOLIEHKH; OTCTaWBaTh CBOK) TOYKY 3PEHMS, ApTyMEHTUPYS €€;
MOJITBEPKAATh APTYMEHTHI (DaKTaMU; KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO; CIIyLIaTh
AOpYTUX, MBITaThCA NPUHUMATh APYTYIO TOYKY 3pEHHs, ObITb TOTOBBIM M3MEHUTH CBOIO
TOYKY 3pEHUs; COCTABIATh pedepar Mo onpeneacHHon (hopMme; OCYIIECTBISATH KOCBEHHOE
pa3eNnTEeNbHOE TOKA3aTeNbCTBO.

Tema 4. IlpakTukym 2. CBOCTBA COeJUHEHN A HeMeTaJLIOB (3 yaca)



1. Pemenue skcrniepuMeHTaNIbHBIX 3a1a4 1o Teme «lloarpymnmna rajgoreHoB». 2. Pemenue
AKCIIEpUMEHTAIBHBIX 3a7a4u 1o TeMe «lloarpynma kucnopoga» 5. [lonydyenue, cobrpanue
U pacro3HaBaHUE Ta30B.

[IpenmeTHbIE pe3ynbTaThl O0YYEHUS
Yyammiics T0mKeEH ymems:

oOpammarbcst ¢ JabOpaTOPHBIM OOOPYAOBAaHMEM W HArpeBaTelbHBI? MU TpuOOpamMu B
COOTBETCTBUM C TpaBWJIaMW TEXHHUKH O€30MacHOCTH, HAONIOMaTh 3a CBOHCTBAMU
HEMETAJIOB W WX COCAMHCHHNA W SBICHUSMH, MPOUCXOIANIMMH C HHMH, OIHMCHIBATH
XUMHYECKHA SKCIIEPUMEHT C MTOMOIIBI0 €CTECTBEHHOTO (PYyCCKOTO WM POIHOTO) SI3bIKA U
SI3bIKA XMMHUH, JIEIaTh BBRIBOABI IO PE3yJIbTaTaM MPOBEICHHOTO AKCIICPUMEHTA.

MeTtanpenMeTHbIE pe3y/IbTaThl 00yUeHUS
VYyammiics T0mKeH ymems:

OTpEeNeNATh, UCXOMSI U3 y4eOHOM 3ajauu, HEOOXOAMMOCTb HMCIOJIb30BAaHUSI HAOIIONCHUS
WJIM HKCIIEPUMEHTA.

Tema S. O000mIeHHe 3HAHMH 0 XMMHM 32 KypC OCHOBHOM wIKoJIbI. IloaroroBka Kk
rocynapcrBeHHoii urorosoi arrecramuu (I'MA) (10 gacoB)

[lepnoguueckuii 3akoH u Ilepuomuueckass cucrtemMa XuUMUYECKUX diaemeHtoB [[. .
Menpaeneea. @U3NUECKUN CMBICI MTOPSAAKOBOIO HOMEpPA 3JIEMEHTA, HOMEPOB INEpUOJa U
rPyIbl. 3AKOHOMEPHOCTA U3MEHEHHUSI CBOMCTB AJIEMEHTOB M UX COCAMHECHUH B MEPHOJAX
W Tpynmax B CBETE NPEACTABICHUM O CTPOCHUM aTOMOB DJIIEMEHTOB. 3HAYCHUE
MEPUOJNYECKOTO 3aKOHA.

Buabl XuMHUYECKUX CBSI3EH M TUIIBI KPUCTAIUIMYECKUX PEIIETOK. B3auMOCBA3b CTpOEHUS 1
CBOMCTB BEIILIECTB.

Kiaccudpukanys XUMHYECKHX peakIuid 10 pa3JudHbIM TpH3HAKaM (YUCIO U COCTaB
pearupyronmx 1 00pa3yrolIuXxcs BENIECTB; HAJIMYHE TpaHUIBI pasziena ¢as; TerioBon
a¢dexT; u3MEeHEeHHE CTerneHed OKUCICHHS aTOMOB; WCIOJIL30BAaHUE KaTallu3aTopa;
HarpapjieHue MpoTekaHus). CKOPOCTh XUMMUUYECKUX peakiuii U (aKTophl, BIUSIONIME Ha
Hee. OOpaTUMOCTh XHUMHYECKMX PEaKIUiAd U CIOCOObI CMENIEHUs] XUMHUYECKOTO
paBHOBecus. [Ipocteie M ciiokHBIE BemiecTBa. MeTauibl U HeMeTasulbl. [ eHeTnueckue
pAIbl MeTajla, HEMeTaJllIa U TepexoiHoro Metasia. OKCHAbI U THAPOKCUIBI (OCHOBAHUS,
KHUCIIOTBI, amM(pOTEpHbIE THUIPOKCHIBI), comu. WX cocraB, kmaccubukanus U o0OImme
XAMHUYECKUE CBOKMCTBA B CBETE TEOPUHU JICKTPOJUTHUECKON TUCCOLIMALINH.

JIM9HOCTHBIE PE3yNbTaThl O0YYCHUS
Yyamuiics qJOJKEH:

3HamMb U NOHUMAMb: OCHOBHBIE UCTOPUUYECKUE COOBITHS, CBSI3aHHbBIE C Pa3BUTUEM XUMUU
U O0lIeCTBa; JAOCTHKEHUS B O0JACTM XMMHHM M KYJIBTYpHBbIE TpPaIuluu (B 4YaCTHOCTH,
Hay4YHBIC TPAIUIIMN) CBOEH CTpPaHBI; OOIIEMUPOBBIC JOCTIXKCHHS B OOJACTH XUMUU;



OCHOBHBIC TPUHIUIBI W TpaBWJIa OTHONIICHHsI K TPHUPOJE; OCHOBHI 370pPOBOTO 00pasa
KU3HU W 370pPOBbECOCPETAIONINX TEXHOJOTHMN; MpaBuUja TMOBENCHUS B YpPE3BbIUAHHBIX
CUTyalMsIX, CBS3aHHBIX C BO3JCHCTBHEM pa3IMYHBIX BEIIECTB, OCHOBHBIC IpaBa W
00S3aHHOCTH TpakJaHWHA (B TOM YHCIE YYaIlErocs), CBS3aHHBIC C JIMYHOCTHBIM,
mpoeCCHOHANBHBIM W KU3HCHHBIM CaMOOTIPEICICHUEM; COIMAIBHYI0 3HAYUMOCTh W
coziepxanue npodeccuid, CBSI3aHHbIX C XUMUEH;

UCNBIMBIGAMb: YYBCTBO TOPIOCTU 33 POCCHICKYI0 XMMHYECKYI0 HAyKy M YBaXKEHHUE K
UCTOPUU €€ Pa3BUTHS; YBAXKCHUE W MPUHATHE NOCTUNKEHUN XMMHH B MUpE; JIOOOBb K
IPUPOJIC; YBAKEHHUE K OKPYXKAIOIIUM (YUYaIIUMCS, YIUTENSIM, POJUTENSIM U Ap.) — YMETh
CIymiaTh W CIbIIIATh MapTHEpa, MPU3HABATH MPABO Ka)XJAOTO0 Ha COOCTBEHHOE MHEHHE,
OPUHUMATh PEIICHHUS C Y4YETOM IMO3MIMI BCEX YYaCTHUKOB; YYBCTBO MPEKPACHOTO U
ACTETUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MHUPOM BEIIECTB M HMX MPEBPALLCHUI;
CaMOYBaX€HUE U SMOLUUOHANBHO [1070KUTENBHOE OTHOLLIEHUE K ce0e;

npu3Haeams: 1EHHOCTh 3I0pPOBbS (CBOETO M JIPYrUX JIIOEH); HEoOXOIMMOCThb
CaMOBBIPAXKEHUSI, CaMOpeaTN3alliK, COLMAIBHOTO MPU3HAHMUS;

0C03Ha8amsb: TOTOBHOCTb (WMJIM HETOTOBHOCTb) K CaMOCTOSITENIBHBIM IOCTYNKaM H
JIEUCTBUSM, OTBETCTBEHHOCTh 3a HUX pE3YJIbTaTbl; TOTOBHOCTh (MJIM HETOTOBHOCTD)
OTKpBITO BBIpAaXaTb M OTCTAMBAaTh CBOK ITO3WLHMIO M KPUTUYHO OTHOCUTHCA K CBOUM
MOCTYTIKaM;

NPOAGIAMb. IKOJIOTUIECKOE CO3HAHUE; NOOPOXKENATEIbHOCTh, TOBEPUE U BHUMATEIBHOCTh
K JIFO[SIM, TOTOBHOCTh K COTPYAHUYECTBY M APYKOE, OKa3aHHUIO MOMOILIU T€M, KTO B HEH
HYy)XJaeTcs; 0O0OOILEHHbIN, YCTOMYMBBIA W M30MpaTelbHbIA MO3HABATENIbHBIA HMHTEpEC,
MHUIMATUBY M  JIIOOO3HATEIbHOCTh B H3YYEHHHM MHpa BEIIECTB U  peaKlui;
LEJICYyCTPEMIIEHHOCTh M HAaCTOMYMBOCTH B  JOCTVMIKEHHM LE€JIEeH, TOTOBHOCTH K
NPEOIOJICHNI0 TPYAHOCTEH; YOEKIEHHOCTh B BO3MOXKHOCTH [O3HAHUS MPUPOIBI,
HEO0OXOIMMOCTH Pa3yMHOTO HCIIOJIb30BAHUSI JOCTH)KEHUN HAyKHM W TEXHOJOTUH s
pa3BUTHUSI OOIIECTRA;

yMemb. YCTAHABIIMBATH CBA3b MEXAY LENbI0O MU3YYEHUS XUMHU WU TEM, Uil YEro OHa
OCYILIECTBISAETCS (MOTHBaMM); BBIITOJIHSTh KOPPUTUPYIOLIYIO CaMOOLIEHKY,
3aKJIIOYAIOIYIOCS B KOHTPOJIE 3a MPOLIECCOM M3YyUEHHUS XMMUU U BHECEHUU HEOOXOTUMBIX
KOPPEKTHBOB, COOTBETCTBYIOLIUX dTarlaM U CIoco0aM U3yUeHUsl Kypca XUMHH; BBITTOTHATh
PETPOCIIEKTUBHYIO CaMOOLIEHKY, 3aKJIOYAIOIIYIOCS B OLIEHKE Ipolecca M pe3ysbrara
M3Y4YEHHUs Kypca XMMHUM OCHOBHOM IIKOJIBI, ITOJABEAECHUHA UTOTOB Ha OCHOBE COOTHECEHMS
Hejaell U pe3yiabTaroB; CTPOUTH KM3HEHHbIE M MPO(PECCHOHANbHBIE IUIAHBI C YYETOM
KOHKPETHBIX COLMAIbHO-UCTOPUYECKUX, IMOJUTUYECKUX M HDKOHOMHYECKHX YCIIOBHM;
OCO3HABaTh COOCTBEHHBIE LIEHHOCTH M COOTBETCTBHME WX NPUHUMAEMbIM B >KU3HU
pELIEHNsAM; BECTU THAJIOI HA OCHOBE PABHOIIPABHBIX OTHOLIEHUM U B3aUMHOI'O YBA)KCHUS;
BBIJIEJISITh HPABCTBEHHBIN aCIEKT MOBEAECHHUS U COOTHOCHUTH MOCTYIKH (CBOM M JIPYIHX
Jaronei) W coObITHA C TNPUHATHIMM 3TUYECKUMU HOpPMaMu; B TpeAeliax CBOUX



BO3MOKHOCTEH HpOTHBOHeﬁCTBOBaTB I[CI\/'ICTBI/I}IM H BIIMAHUAM, HPEACTABIIAIOIINUM YI'PO3Yy
JKU3HHU, 3JOPOBBIO U 0e301acHOCTH JUYHOCTH U O6H_ICCTB8..

Kpurepuu ouenuBanus:

YcTHBIE OTBETHI 00YYAIOIINXCS

«5» - o0yJaromuiics B OTBETE JEMOHCTPUPYET IIyOOKOe IIOHUMAaHHUE CyTH BOIPOca, B
OTBETE CBOOOJIHO MOJIb3YETCs] HAYYHOU TEPMUHOJIOTHEH.

«4» - o0yJaromuiics B OTBETE Ha BONPOC JIOIYCKAET HE3HAYUTEIbHbBIE OLINOKH,
[IOJIB3YETCSl HAYYHOW TEPMUHOJIOTHEN.

«3» - o0yJaromuiicst B OTBETE Ha BONPOC, JOIMYCKAET 3HAUNUTENIbHbBIE OLINOKH,
3aTPyOHSETCS B UCIIOIb30BAHUHN HAYYHBIX XUMUYECKUX TEPMUHOB.

«2» - 00y4JaroIIMIiCs HE TaeT HUKAKOTO OTBETA HA IMOCTABJIEHHBIN BONPOC, BCIEICTBUE
HETOTOBHOCTH K YPOKY, WJIM IIOJIHOTO HETIOHMMAaHHUs CyTH BOIIPOCA.

[TuceMeHHBIE OTBETHI OOYJAFOIIUXCS

«5»- MUChbMEHHOE 3amaHne BoIoaHeHo Ha 85-100%

«4» - muCchbMEHHOE 3amanne BoIToIHeHO Ha 60-80%

«3» - MUCbMEHHOE 3aJIaHKe BBIIOJIHEHO Ha 35-55%

«2» - IUCBMEHHOE 3a1anne BeINoIHEHO Ha 30 1 MeHee %, WIIH HE BLITIOJIHEHO.

TemaTnveckoe JIaHUpPOBaHue § Kiacc:

No No Tema ypoka/ paznena Konu-

ypoKa [ypoka YECTBO

no |0o 9a-CoB

Mpe- (Teme

METY
Paszgen Ne 1. BBenenne. 4

1 1 Beoaubiii nHCTpYyKTak 10 Th npu padore B kabMHETE XUMHH. 1
XYMUS - 4aCTh €CTECTBO3HAHMUSI.

2 2 [Ipenmer xumuu BemectBa. [IpeBpamenus Bemects. [1.p. Nel 1
[Tprembl oOpaiieHus ¢ 1a60PaTOPHBIM 000PYIOBAaHUEM.

3 3 [Tepronnyeckas CUCTEMa XUMHYECKHX dieMeHToB uM J1. 1. 1
Menpeneesa.

4 4 Xumuueckue popmynbl. OTHOCHTENbHASI aTOMHAs! M MOJIEKYIIIpHast 1
MacCBhI.
Pasznen Ne 2. ATOMBI XUMHYECKHUX 3JIEMEHTOB. 9

9) 1 OCHOBHBIE CBEJIEHUS O CTPOCHUU aTOMOB 1

6 2 lI3MeHeHusl B COCTaBe sJIep aTOMOB M XUMUYECKUX JIEMEHTOB 1

7 3 CtpoeHne AIIeKTPOHHBIX 0001049eK aToMOB AeMeHToB 1-20 B [ICXD 1
M MeHesaeeBa.

8 4 MeTaJTnyeCcKue 1 HEMETAIUTNYECKHUE CBOMCTBA AJIEMEHTOB. 1

) 9) MoHHas XuMu4eckas CBsI3b. 1

10 6 KoBajieHTHasi XMMUYECKas CBA3b. 1

11 7 KoBanenTHas mossipHasi XAMUYECKask CBSI3b. 1

12 8 MeTtaninueckass XUMUYECKast CBSI3b.. 1

13 9 O06001eHre 3HaHUI O CTPOCHUH aTOMOB JIEMEHTOB M BUaX 1




XUMHUYECKOU CBSI3H.

Paznen Ne3. IIpocThle BemecTna. 6
14 1 [IpocThie BemecTBa - METAJLIBI. 1
15 2 IIpocThie BelecTBa - HEMETAJUIBL. 1
16 3 KonnuecTBo BemecTBa. MoisipHast Macca. 1
MossipHBIif 00BEM Ta30B.
17 4 Pemenune 3a/1ad ¢ UCITOIB30BaHNEM MTOHATHM KOJIMYESCTBO BEIISCTBA, 1
quci0 ABoraapo, MosipHbIl 00bEM Ta3o0B.
18 5 AIMUHUCTpaTHBHAs! KOHTpoJsibHast padoTa Nel. 1
19 6 O0o01eHre 1 cucTeMaTu3anus 3Hanui mo reme [Ipocteie 1
BEILIECTBA.
Pa3gen Ne 4. CoenHeHUsI XUMHYECKHX JIEMEHTOB. 14
20 Q1 Crenenb okucineHus. OCHOBBI HOMEHKIIATYPbl OMHAPHBIX 1
COEIMHEHUI.
21 2 HaxoxxieHue crenenei okuciaeHusl B OMHApHBIX COEIMHEHUSIX. 1
22 3 Oxcunpl. Knaccuduxarnmus. 1
23 4 OKCHIBI M UX CBOKMCTBA. 1
24 5 OcHoBaHusl. PacTBOpHMOCTh OCHOBaHUI. 1
25 6 Kuciotel. Baxneiimme rnpeacraBuTe. 1
26 |7 [lonsTHe o mkane kucinorHocty pH. 1
27 8 WNHuaukaropsl. MI3MeHeHHe 1IBeTa B pa3IMYHbBIX Cpeax. 1
28 9 [ToHATHE O KAYECTBEHHBIX PEAKIIUSIX. 1
29 10 CoJd, KaK MPOU3BOJIHBIC KMCJIOT U OCHOBaHUM. 1
30 11 Kpucraminyeckue penieTKy. 1
31 12 UucTeie BemecTBa, cMecH. MaccoBas M 00beMHAs JJOJIN 1
KOMITOHEHTOB CMECH .
32 13 O0001IeHNe 3HAHNN O KJIACCH(UKAIUH CIIOKHBIX BEIIECTB. 1
33 14 Pemenue 3ama4 Ha HaX0XKJIEHHE MaCCOBOM JIOJIH BEIECTBA B 1
pactBope TectupoBanue
Pasznen Ne 5. M3meHeHusi, mpoucxoasime ¢ BeleCTBAMM . 14
34 1 Du3nueckue SIBICHUS B XHUMUH. 1
35 2 XVMMHUYECKHE PEAKIIUH. 1
36 3 Xnmnueckue peakuuu. [1.p. [Ipu3Haku XMMHUYECKUX PEAKIHIA. 1
37 4 'YCOBHS IPOTEKAHUSI XUMUYECKUX PEAKIIMi. 1
38 5 3aKOH COXpaHEHHUs MacChl BENIECTB. XUMHUECKUE YPABHEHUSI. 1
39 6 PacueTsl IO XUMUYECKHM YPaBHEHHSM. 1
40 7 AJMUHUCTpAaTUBHAs! KOHTpOIbHas padota No2. 1
41 8 Peaknuu pasnoxenus. [IoHsTHE O CKOPOCTH XMMUYECKOU PEAKIIUU U 1
KaTaIn3aropax.
42 9 Peaxiuu coenunenus. llemouku mpeBparieHmii. 1
43 10 Peakiuu 3amenienus. Ps akTHBHOCTH METAIOB. 1
44 |11 Peaxiiuu oomena. [IpaBuno bepromne. 1
45 |12 CaoiicTBa Bozbl. [loHATHE O rHApONHU3E. 1
46 13 Perenue 3a1a4 Mo ypaBHEHUSAM XUMHUYECKUX PEAKIIUAMN. 1
47 |14 KoHTponbHas paboTa 1o pemeHuo 3a1ay. 1
PaszneaNe 6. [lpaktuxkym Ilpocreiilue onepanuu ¢ BemecTBOM 1
48 1 I1.p. N5 IIpuroroBiieHue pacTBopa caxapa U OIpeIeIeHUe ero 1




MAacCOBOM JOJIU.

Paznen Ne 7. PactBopenue. PacrBopbl. Peaknuu nonnoro oomena| 20
1 OKHCJINTEJIbHO-BOCCTAHOBUTEIbHBIE PeaKINH.
49 1 PactBopenue. PacTBOpMMOCTh BEIECTB B BOJIE. 1
50 |2 DIEKTPOITUTUYECKAS TUCCOIHAITHS. 1
51 3 OCHOBHBIE TIOJIOKEHUSI TEOPUU AIEKTPOIUTUUECKON JUCCOLUALIUY. 1
52 4 VoHHbIE YpaBHEHUS pEAKIIUM. 1
53 5 Kucnotel. Knaccudukanus u cBoiictsa B cete TO/I. 1
54 6 XHUMHUYECKHE CBONCTBA KHCIIOT. 1
o5 |7 OcHoBanus B cBete TOJl, kitaccudukanus OCHOBaHUH. 1
56 8 XUMHUUYECKHE CBOMCTBA OCHOBAHUH. 1
57 9 Oxkcunpl. Kinaccudukanus v CBOMCTBA. 1
58 10 AIMUHUCTpaTUBHAS KOHTpOJIbHas pabota Ne 3. 1
59 11 Comm, uX Ki1accu(uKkanyuy U CBOMCTBA. 1
60 12 [eHeTHUECKask CBSA3b MEXKY KiIacCaMl HEOPTaHUYECKHUX BELIECTB. 1
61 13 OKHUCIHUTEbHO-BOCCTAHOBUTEIBHBIE PEAKIUU. 1
62 14 OKHUCIUTEbHO-BOCCTAHOBUTEIBHBIE PEAKIUU. 1
63 15 O6o01IeHre U cucTeMaru3aius 3Hanuil mo teme PactBopenue. 1
PactBopbl. CBOICTBa PACTBOPOB AIEKTPOJIUTOB.
64 16 HTtorosas 1
MeTarpeMETHAS TUaTHOCTHKA.
65 |17 [IpomexyTo4Hast aTTecTalys B BUAE YCTHOTO K3aMEHa. 1
66 (18 [IpomexyTo4Hast arTecTanus B BUAE YCTHOTO IK3aMEHa. 1
67 19 CBOMCTBA KHCJIOT, OCHOBAHUM, OKCHJIOB U COJICH. 1
68 |20 HITOTOBBIN YPOK. 1

TemaTuuyeckoe MIaHnpoBanme 9 Kiace.




No No Tema ypoka Konu-
ypoKa [ypoka YeCcTBO
o o 4ya-coB
npen- (Teme
METY
PazneaNe 1. O0001menune 3HaHMi 0 Kypcey 8 Kiacca. 7
XuMuyecKkue peakium.
1 1 Kiraccudukanusi XuMHUYeCKUX COSTUHEHUN 1
2 2 XapakTepHUCTUKa IEMEHTOB U UX COEIMHEHUH 110 MOJIOXKEHUIO B 1
[ICXD um. II.1. MenpneneeBa
3 3 [Tepuoguueckuii 3akoH u [lepuonnueckas Cucrema XuMHUYECKUX 1
OnementoB [I.1. Menaeneena
4 4 3nauenue [lepuonnyeckoro 3akoHa 1
5 5 XHUMHYECKasi OpraHUu3amys IPUPOIBI 1
6 6 Knaccuukanms XuMHYECKUX PEaKIIHi 1
7 7 CxopocTh XUMHUYECKUX peakuuid. Karanus. 1
Paszges Ne 2. Xumuyeckue peakiiuu B pacTBopax 8
8 1 DNEKTPOIUTUYECKAS] TUCCOIIUATIHS 1
9 2 OcnoBHbBIC TTon0keHUS TO]] 1
10 3 XHUMHUECKUE CBOMCTBA KUCIIOT KaK AJIEKTPOIUTOB 1
11 4 XUMUYECKHE CBOMCTBA OCHOBAHNM KaK JJIEKTPOJINTOB 1
12 5 XUMHYECKHE CBOMCTBA COJIEH KaK DJIEKTPOJIUTOB. 1
13 6 ['maponns coneit 1
14 7 [1.p.Nel Pemenne sxcriepuMeHTaIbHBIX 3a4a4 110 TEME 1
«ONEKTPOTUTHUECKAS TUCCOITUATIHSY
15 8 KonTponbsHas padota Nel mo teme «XuMHYECKHUE PEAKITNH B 1
pacTBopax»
Pa3ges Ne 3. Hemeranibl 1 UX cOelMHEHUS 30
16 1 OO01mmas XxapakTepuCTHKa HEMETAIIIOB 1
17 2 Bonopox. Ilonydyenue, cBoiicTBa, IPUMEHEHHUE. 1
18 3 OO1m1ast XxapaKTepUCTUKA T'aJIOTEHOB 1




19 4 [IpuMeHeHue rajnoreHoB. buosorudeckas poib

20 5 ["a;10reHOBOTOPO/IBI.

21 6 ["anorenuapl. KauecTBEeHHBIE peakIMy Ha TaJOTeHHU/1-HOHBI.
22 7 [L.p. Ne2 «3y4ueHue CBONCTB CONSIHON KUCIOThHD)

23 8 XambKOTEHBI.

24 9 Kucnopon, O30H. Aimorponus.

25 10 Cepa

26 11 Cepoomopoa. Cynbhuast

27 12 KucinopoHble COETUHEHUS CEPBI.

28 13 [L.p. Ne3 «M3y4yeHne CBONCTB CEPHOI KUCIOTHI.»

29 14 Perenne 3a1au Ha H30BITOK-HEJOCTATOK PEAareHTOB.
30 15 KonTponbHas pabota Ne2 «I'ajoreHsl, XaabKOT€HBL.»
31 16 OOm1ast XapaKTepUCTHUKA JIEMEHTOB V A-TpyIIITbI

32 17 A30T

33 18 AMMMAaK, COJIM aMMOHUSI

34 19 [1.p. Ne4 «ITomyueHne aMmmMuaKa, ¥ H3y9eHUE €T0 CBOMCTB.»
35 20 Oxkcuppl a3ora.

36 21 A30THast KHCJIOTA U €€ CBOWCTBA

37 22 Hutparel. CenuTpsl.

38 23 docop u ero coeuHEHU

39 24 O6m1as xapakrepuctuka DineMeHToB VA rpynms




40 25 Yrnepon B nmpupone. CBOMCTBa yriiepoa. 1
41 26 Kucnopoausie coequHeHus yriieposa. 1
42 27 [1.p. No5 «ITonyuenue yrnekucioro raza. KauectBeHHas peakius Ha 1

KapOOHAT-UOH
43 28 YII1€BOIOPOIBI 1
44 29 CBoiicTBa yIIIeBOAOPOIOB. 1
45 30 Kucnopoaconepskaiiyue opraHn4ecK COSIUHEHUS 1
46 31 CrnupThl 1
47 32 KapOoHOBBIE KUCIOTHI 1
48 33 Kpemuwmii u ero coequHeHUs 1
49 34 CunukaTtHasi IPOMBIIIJIEHHOCTD 1
50 35 [lomyueHue HEMETaIOB 1
51 36 [ Ipon3BOACTBO CEPHOI KMCIIOTHI M aMMHAaKa 1
52 37 KonTponbHas padota Ne3 «9nementst IVA-VA rpynmy» 1

Pa3men Ne 4. MeTaJLiIbl M X COeTHHEHMS. 12
53 1 OO01mmas XxapakTepuCcTUKa METAJIIOB. 1
o4 2 XUMHYECKHE CBONCTBA METAJIJIOB. 1
55 3 Brruncnenmne macchbl (00beMa) KOMIIOHEHTOB B CMECH. 1
56 4 [llenounbie MeTaIIbI 1
57 5 Marauii, KaJIbIIui. 1
58 6 JKecTkocTh BOIBI M CIIOCOOBI €€ yCTpaHEHHS. 1
59 7 AJIFOMUHUH U €r0 COETUHEHUS. 1
60 8 PKese30 1 ero coequHEHMS. 1
61 9 Pemenne skcriepuMeHTaIbHBIX 3a1a4 10 TeMe MeTasuibl. 1




62 10 Koppo3sust MmeTayos. 1
63 11 Metaisl B ipuposie. [loHsTrHe 0 MeTauTyprum. 1
64 12 KonTponbHas pabota Ne4 o Teme MeTaisl U MX COSAUHEHHUSL. 1

Pasznen NeS Xummusi u okpy:kamomas cpeaa 4
65 1 XUMUYECKUN COCTAB IJIAHETHI 3eMJIs. 1
66 2 OxpaHa OKpYyXKaIoIIeH cpeibl OT XUMUYECKOTO 3arPs3HEHHMS. 1
67 3 M TOTrOBBIN YPOK 1
68 4 HToroBblit ypok 1
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