MMHUCTEPCTBO ITPOCBEILEHUS POCCUMCKOM ®EJEPAITN
MuHHCTEPCTBO NPOCBELIEHUS U BOCIUTAHUS Y IbTHOBCKOM 00JaCTH
MO «YepaakiaMHCKUN pailoH»

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

Ha 3acegaHum MO yuutenei

CCTCCTBCHHO- 3aMECTUTEIIb TUPEKTOpa M0 YP  TUPEKTOP IMIKOJIbI

MaTeMaTU4eCcKoro

LUK Cwmupnosa E.®. ®punnar C.H.

pykoBoautesns MO [Ipukas Ned7

EscturHeesa O.. «29» aBrycra 2023 . ot «30» aBrycra 2023 r.

nporokost Nel

oT «28» aBrycra 2023 1. A
gﬁ;;z‘:::a;/\;:ii\cw(l:'\l;z?\giSOGE’:)E)FEEU(nggIE’]AFS%EE‘?%ES;iHOE YYPEXOAEHWE NATUCOTEHHARA CPEHASA LUKONA
[LeicTauTenex: ¢ 24.01.2023 Ao 18.04.2024

PABOYASA ITPOI'PAMMA

y4eOHOTO mpeaMeTa « XuMHsD»

Kiacc: 9

ypOBEHb 00pa30BaHUs: OCHOBHOE 0011ee 00pa3oBaHue

Cpoxk peanmm3aruu nporpammbl: 2023-2024 y4eOHbIii roj
KonnyectBo yacoB no yueOHOMy I1aHy (rog/uenesns)- 68u./ 2 4.

Pabouas nporpamMmMa cocTaBiieHa Ha OCHOBE.

IPOrpaMMBl:

1. depepanpHOii paboyeil mporpaMmbl 10 Y4€OHOMY MIPEAMETY « XUMHUSI».

2. IlporpaMmel 1o yuebHOMY nipenmeTy Xumus 7-9 kiaccel : Pabouas mporpamma k muann Y MK
O.C. TI'abpuensna: yuedHo-MeToanueckoe mocobue/ [IPOI'PAMMA ocHoBHOTO 00111€TO
oOpa3zoBaHus 1o xumuu .- Mocksa.: [Ipocsemienue , 2021

Pabouas nmporpamMma opueHTHpOBaHA Ha UCTIOJIb30BaHUE

yueOHUKa:
Xumus. 9 knace: Yueb. mis oomeoOpazosar. yupexaennit/O.C. 'abpuensa.- M.

Hpoda, 2021.

n.IIstucorennsrii, 2023 T.



ILnanupyeMblie pe3viabTaThl OCBOCHHSI YU€0OHOI0 mpeaMeTa « XuMHs

JIndHocTHBIE:

® B [[EHHOCTHO-OPUEHTAIIMOHHON c(hepe — YyBCTBO FOPJIOCTH 32 POCCUICKYI0O XUMHUYECKYIO

HayKy, TYMaHU3M, OTHOILIEHHE K TPYNY, LIEJICYyCTPEMIICHHOCTb;
¢dbopMupoBaHUE IEHHOCTH 310POBOTO U 0€3011aCHOr0 00pa3a )KU3HHU; YCBOCHUE IPaBHII
MH/IMBUYaJIbHOTO U KOJUIEKTHBHOIO O€30I1aCHOTO MTOBEJCHUS B UPE3BbIUAIHBIX CUTYALIUSAX,
YTPOXKAIOUIMX KU3HU U 310POBBIO JIIONCH;

B TPYAOBOH c(epe — roTOBHOCTh K OCO3HAHHOMY BBIOOpY JaibHeeil oOpa3zoBaTenbHON
TPacKTOPHH;

B II03HABATEIbHON (KOTHUTUBHOM, MHTEIUIEKTYaIbHOM) cepe — yMEeHHE YIPaBIsATh CBOCH
IIO3HABATEJILHOU JEATECIBHOCTBIO.

(opMHpOBaHUE OCHOB HKOJIOTNYECKOM KyJIBTYphl, COOTBETCTBYIOILEH COBPEMEHHOMY
YPOBHIO DKOJIOTHYECKOTO MBIIIJIEHUS, PA3BUTHUE OIIbITA YKOJIOTHYECKH OPUEHTUPOBAHHON

pedaeKCHBHO-OIIEHOYHOM U MPAKTUYECKON JIESITEIbHOCTH B )KM3HEHHBIX CUTYAIIHIX;

MeTanpeaMeTHbI€E:

YMEHUE CaMOCTOSITEIbHO OHpPENENATh LEIM CBOEro OOy4eHMs, CTaBUTb W
dbopmynupoBarh JUIs ceOs HOBBIE 3a1audl B yuéOe M IIO3HABAaTENIbHOM JESATEIbHOCTH,
pa3BUBaTh MOTUBbI U HHTEPECHI CBOEH [MO3HABATENIbHOM 1€ATEIbHOCTH;

YMEHHME CaMOCTOSITENIbHO IIJIAaHUPOBaTh IyTHU JOCTHXKEHUS IeJiel, B TOM YHCIE
aJIbTepHATUBHBIC, OCO3HAHHO BBHIOMparh Hambonee 3(deKTUBHBIE CIIOCOOBI pEIICHUs
y4eOHBIX M IMO3HABATEJIbHBIX 3a/1a4;

YMEHHE COOTHOCHUTH CBOU JCHCTBUS C IJIAHUPYEMBIMHU PE3YJIbTaTaMU, OCYLIECTBIISITh
KOHTpPOJIb CBOEH JIeSITeIbHOCTH B MPOLIECCEe JOCTHKEHUS Pe3yNbTaTa, ONpeaeisiTh CloCcoObI
JIeWCTBUI B paMKax MpeJUIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTUPOBaTh CBOU
JIEHCTBHSI B COOTBETCTBUH C U3MEHSIOIIEHCS CUTyalUEN;

YMEHHME OLEHUBAaTh MPaBUILHOCTh BBIIOJHEHHUsS] Y4eOHOH 3aja4uM, COOCTBEHHBIE
BO3MOXXHOCTH €€ pelIeHus;

BJIQJICHHE OCHOBAaMU CaMOKOHTPOJS, CAaMOOILICHKH, TPUHATUS pELIeHUuHd U
OCYILECTBJIEHUS] OCO3HAHHOTO BBIOOpA B y4€OHOM UM [MO3HABATEIILHON JESTENBHOCTH;

YMEHHE OIpeNesTh IOHATUSA, CO37aBaTh OOOOIIEHHS, YCTaHABIMBATh AHAJIOTHH,
KJIacCU(UIUPOBaTh, CAMOCTOSTENIbHO  BbIOMpaTb OCHOBaHUS W KPUTEPUM  JUIA
KJlaccu(UKaIUM, YCTAaHABIMBATh MPUUYMHHO-CIIEICTBEHHbIE CBSA3HM, CTPOHUTH JIOTMUYECKOE
paccyXJeHue, yMO3aKIoueHue (MHIYKTHMBHOE, ACAYKTHMBHOE W IO AHAJIOTMM) U J€jarhb
BBIBOJIBI;

YMCHHUE CO31aBaTb, IMPUMCHATH U HpeO6paSOBI)IBaTI) 3HAaKHM W CHUMBOJIbI, MOJCIN H



CXEMBI JUIsl pellIeHrs y4eOHBIX U MO3HABATENbHBIX 3a71a4;

YMEHHE OpraHU30BBIBaTh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO NEATEIbHOCTH C
YUUTEIeM W CBEPCTHUKAMU; padoOTaTh WHIWUBUAYATBHO M B TPYIIIE: HAXOIUTh oOIIee
peleHne 1 paspeniaTtb KOH(IUKTH Ha OCHOBE COTJIACOBAHUS MO3UIMNA M y4ETa HHTEPECOB;
(bopMynHupoBaTh, apryMEeHTUPOBATh U OTCTaUBaTh CBOE MHEHUE;

YMEHHE OCO3HAHHO UCIO0JIb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUH C 3a]jaueit
KOMMYHUKAIIH JUI BEIPOXKEHHSI CBOMX YYBCTB, MBICIICH M MOTPEOHOCTEN; TUIAHUPOBAHUS U
PEryISILIMU CBOEH ESATEIbHOCTH; BIIAJICHUE YCTHOW U MUCbMEHHOM PeYblo,

MOHOJIOTHYECKOM KOHTEKCTHOM PE€YbIO;

dbopmMupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B OOJacCTH  HUCHOJIb30BAHHS
MH(OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH;

dbopMupoBaHUEe U Pa3BUTHE IKOJIOTMUECKOTO MBIIUICHUS, YMEHUE MPUMEHSTH €ro B
M03HABATENbHOM, KOMMYHUKATUBHOM, COLMAJIbHOW TMpaKTUKE U MpodheCcCHOHATBHOM

OpHEHTALINH.

IIpeaMeTHbBIE:

Hpe,I[MCTHBIe pe3yibTarbl HA 0a3oBoOM YPOBHE OOJIKHBI OTPAKaATh C(i)OpMI/IpOBaHHOCTB y 06yt1a}o—

LIMXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHMX MOHATHUI: XMMHUYECKHM JIEMEHT, aTOM, MOJIE-
KyJla, MOH, KATHOH, aHUOH, IIPOCTOE BEILECTBO, CI0KHOE BELIECTBO, BAJIECHTHOCTb, JJICKTPO-
OTPULIATEIILHOCTD, CTEIIEHb OKUCIEHUS, XUMHUUYECKasl peaKkius, XUMUUECKasi CBs3b, TEIUIO-
BOM 3 eKT peakiuu, MOJb, MOJSPHBI 00BEM, PACTBOP, NMEKTPOIUTHI, HEIIEKTPOIUTHI,
EKTPOJINTHYECKAs] AUCCOLUALIMS, PEAKIIMM MOHHOTO OOMEHa, KaTrajau3arop, XUMHUYECKOe
paBHOBECHE, 00paTUMble U HEOOpAaTUMBbIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE pe-
aKIUM, OKUCIIUTENIb, BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAaHOBJIEHUE, AJUIOTPONHUs, aMdo-
TE€PHOCTb, XMMUYECKas CBA3b (KOBAJEHTHAs, MOHHAs, MeTaJuIMYecKas), KpUcTallnyecKas
peneTKa, KOppo3usl METAJUIOB, CIUIABBI, CKOPOCTh XUMMUYECKOW peaKluu, NPEACIIbHO AOIy-
ctuMas koHuenTpaus I1/IK Bemecrsa;

UJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMUMHWUYECKUX MOHATUN U IIPUMEHSATHITU MOHATHUS
IIPY ONMCAHUHU BEIIECTB U MX MPEBPALECHUN; UCIOIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIS
coCTaBJIeHUs! (GOPMYJ BEILIECTB U YpaBHEHUN XUMUYECKHUX peaKLuii;

ONPENENATh BAJICHTHOCTh M CTEIEHb OKHMCIICHHS] XMMHUYECKUX JJIEMEHTOB B COEIUHEHUAX
Pa3JIMYHOIO COCTaBa, IPUHAJJICKHOCTD BELIECTB K ONPEACIEHHOMY KJIACCy COCAUHEHUH 10
dbopmynam, BUJT XMMUYECKOH CBSI3M (KOBaJIECHTHAs, HOHHAs!, METANINYECKas) B HeOpraHuye-

CKHMX COCIMHEHMSIX, 3apsij] HOHA 0 XUMHUYECKOU (opMysie, XapakTep cpeabl B BOJHBIX pac-



TBOpaxX HEOPraHWYECKUX COCAMHEHUN, TUIl KPUCTAIUNINYECKON PEIIETKN KOHKPETHOIO BElIE-
CTBa;

packpsiBarh cMbich [lepuonnueckoro 3akona JI.M. MenaeneeBa U AEMOHCTPUPOBATH €TI0
MMOHMMAaHKE: ONMUCHIBATh M XapakTepus3oBaTh TabnuuHyto Gopmy [leproanueckoil cructeMbl
XUMHAYECKHX 3JIE€MEHTOB: pa3jinyarh IMOHATHS «IJIaBHas nmoAarpymnmna (A-rpynma)» u «modoy-
Has noarpynmna (b-rpynmna)», Masbie U OONbIINE EPHOIBI, COOTHOCUTH 0003HAYEHUS, KOTO-
pble UMEIOTCS B MIEPUOUUECKOI TabIuIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTo-
MOB XMMHYECKHX 3JI€MEHTOB (COCTaB U 3aps sAApa, o0lee YICiIo IEKTPOHOB U paciipeie-
JICHHE WX MO JIEKTPOHHBIM CIIOSM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH
CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN B IPEJesiaX MaJIbIX IEPUOAOB U INIABHBIX MOATPYIIII C
Y4ETOM CTPOEHHS UX ATOMOB;

KJ1acCU(UIIUPOBATh XUMHUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIIEeCTBA, XMMHUUYECKUE pe-
akuuu (Mo YUCIy U COCTaBYy yYacCTBYIOIIUX B PEAKIIMH BELIECTB, MO TEIIOBOMY P QEKTy, 1O
M3MEHEHUIO CTENCHEH OKUCICHHSI XUMUYECKUX JIIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME U CHEU(PUUECKIE XUMUYECKHUE CBOMCTBA MPOCTHIX U
CJIOXHBIX BEIIECTB, MOATBEPXKAAsi ONMUCAHUE NMPUMEPAMH MOJICKYISIPHBIX U MOHHBIX ypaB-
HEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA;

COCTaBJIATh YPABHEHUSI IEKTPOJUTUUECKON TUCCOIMAIMU KUCIIOT, IIeJIoUel U Cojei, Mmo-
HBIC W COKpAIIEHHbIE YPaBHEHUS PEaKIfii MOHHOrO OOMEHa, YpaBHEHHS pEakUui, MO-
TBEPKAAOLIUX CYIIECTBOBAHUE F€HETUUECKON CBSI3U MEX/Y BEIIECTBAMH Pa3IUYHbIX KJlac-
COB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINI MOCPEICTBOM COCTaB-
JIEHUs 3JIEKTPOHHOTO OajaHca 3THX PeaklUi; IpOrHO3MPOBAaTh CBOMCTBA BEILIECTB B 3aBU-
CUMOCTH OT HUX CTPOEHHS, BOSMOXKHOCTH IPOTEKaHUS XMUMHUYECKUX MpEBpallleHuil B pas-
JIUYHBIX YCJIOBUSX; BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJSIPHYIO Macchl Be-
IIECTB, MACCOBYIO JIOJIF0 XMMUYECKOTO 3JIEMEHTA 10 (GopMysie COeTUHEHNS, MACCOBYIO JIOIIO
BELIECTBA B PaCTBOPE, POBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;
co0ro1aTh MpaBuiia MOJIb30BaHHUsI XUMHUECKON TOCYN0H 1 1Tab0paTOpHBIM 000pYyI0BaHHEM,
a Takke MpaBmia oOpalleHusl C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSMHU IO BBITION-
HEHUIO JIaDOPaTOPHBIX XUMHUYECKUX OMNBITOB MO MOJTYYEHHUIO U COOMpPAHHUIO ra3000pa3HbIX
BEIIECTB (aMMHaKa U yIIIEKUCIIOTO Tra3a);

MIPOBOJIUTH PEAKLIMU, MOATBEPKAAIOIINE KaYeCTBEHHBIH COCTaB Pa3jIMYHbIX BELECTB: pac-
M03HABaTh OMBITHBIM MYTEM XJIOpUA-, OpoMuUI-, HOAUI-, KapOoHar-, ¢ocdar-, CUIMKar-,
cynb(dar-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHHSI M MOHBI W3YUYEHHBIX METaJUIOB, MPHUCYT-

CTBYIOIIMUEC B BOAHBIX PAaCTBOPAX HCOPTaHNYCCKUX BCILICCTB;



¢ [IPUMCHATH OCHOBHBIC OIICpalinun MBICIUTEIBHON ACATCIIbBHOCTHU — aHaJIu3 U CUHTEC3, CpaB-
HCHHC, 0606IJ_IGHI/IG, CUCTCMATU3allUI0, BBIABJICHUC NPUYNHHO-CICACTBCHHBIX CBsI3EH — JJI
HU3YUYCHUA CBOICTB B€HOICCTB U XUMHUYCCKHX pCaKHHﬁ, CCTCCTBCHHOHAYYHBIC MCTO/IbI ITI03HA-

HUS — HaOJtoIeHUe, U3MEPEHNE, MOICIIMPOBAaHNE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIH).

OO0yuawuuiicss HAyYUTCs:

* ONMCBHIBATh ~CBOWCTBA TBEPIBIX, JKUIKUX, Ta3000pa3HbIX BEIIECTB, BBIACTAS HUX
CYIIECTBEHHbBIE PU3HAKHY;

* XapaKTepU30BaTh BEIECTBA 10 COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTAHABIMBATH MPUIHMHHO-
CJICACTBCHHBIC CBA3H MCIKIY JAaHHBIMH XapPaKTCPUCTUKAMU BCIICCTBA,

* PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IMOHITHUN «aTOM», «MOJICKYNa», «XUMHUYECKUN
ANIEMEHT», «IIPOCTOE BEIICCTBO», «CIOKHOE BEIICCTBO», «BAJCHTHOCTHY», HCIOJB3Ys 3HAKOBYIO
CUCTCMY XUMUH,

* 1300pakaTh COCTaB MPOCTEHININX BEIIECTB C MOMOIIBI0 XUMUYECKHX (POPMYIT M CYIIHOCTb
XUMHAYECKUX PEaKIUH C MOMOIIBI0 XMMUYECKIX YPaBHECHUM;

* BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYISPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TaKKe
MAacCOBYIO JIOJIFO XHMHYECKOTO JJIEMEHTa B COCAMHCHHSX IS OICHKH WX TPaKTHUYCCKOU
3HAYMMOCTH;

* CPaBHUBATh 10 COCTABY OKCH/JIbI, OCHOBaHHSI, KUCIIOTHI, COJIH;

* KJIacCCH(PHUIIMPOBATh OKCUJIBI 1 OCHOBAHUS 110 CBOMCTBaM, KHCIIOTBI U COJIU 110 COCTABY;

* MTOJIB30BATKCS JTAOOPATOPHBIM 00OPYIOBAaHHEM U XUMHYECKOH MOCYI0H;

® IPpOBOAUTL HECJIOXHBIC XWUMHWYCCKUC OIBITHI U Ha6J'IIOI[eHI/I$I 3a U3MEHEHUSIMU CBOMCTB
BEIIECTB B IMpollecce HX IMpEeBpallleHUi; COONMoAaTh MpaBWiIa TEXHUKH O€30MacCHOCTH TNpHU
MIPOBEJICHUH HAOIIOICHUIA U OTIBITOB;

® pa3in4arb 3KCIICPHUMECHTAIbHO KHCJIOTHI U HIéJ'IO‘II/I, MMOJIB3YysAACh MHJAUKATOpaMH, OCO3HaBaTb
HEO0OXOAMMOCTH COOIONIEHUS Mep O€30MacHOCTH MPU OOPAIEHUHN C KUCIOTaMH | IIETI0YaMHU.

* pacKpbIBaTh CMBICI NepuoAndeckoro 3akona J[. 1. Menaeneesa;

* OMUCHIBATh M XapaKTEPU30BaTh TaOMUYHYIO (HOPMY MEPUOTUUYECKON CHUCTEMBI XUMUYECKUX
AIIEMEHTOB;

* XapaKTepU30BaTh COCTaB AarOMHBIX SIEp M paclpeleNieHHe 4Yucia 3JIEKTPOHOB TI0
ANIEKTPOHHBIM CJIOSIM aTOMOB XMMUYECKUX AJIIEMEHTOB MaJbIX MEPHOI0B MEPUOANUECKON CUCTEMBI,
a TaK)Ke Kalus U KaJbIINs;

* pa3nu4aTh BUIBl XUMHUYECKOW CBS3U: HOHHYIO, KOBaJCHTHYIO MOJSPHYIO, KOBaJECHTHYIO
HEMOJIAPHYIO U METALTUYECKYIO;

* U300paXkaTh AIEKTPOHHO-UOHHBIE (OPMYNIBI BEIIECTB, OOPA30BAHHBIX XUMHUYECKUMU

CBA35IMHU Pa3HOI'O BU/JA,



* BBISIBJIATD 3aBHCHMOCTb CBOMCTB BELIECTB OT CTPOCHMS MX KPHUCTAUIMYECKHX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAIUTMUECKUX;

* XapaKTepU30BaTh XUMHUYECKHE OSJEMEHThl M MX COCAMHEHHS Ha OCHOBE IOJIOXKCHUS
3JIEMEHTOB B NIEPUOANYECKOI cUCTEME U 0COOEHHOCTEN CTPOEHUS X aTOMOB;

* XapaKTepu30BaTh HAy4YHOE M MHPOBO33PEHUECKOE 3HAYEHUE IEPUOAMYECKOIO 3aKOHA U
NEPUOJUYECKONH CUCTeMbl XumHuueckux dnemeHToB [I. M. MenneneeBa; * OOBACHATH CYyTh
XUMUYECKHUX IPOLIECCOB U UX MPUHLIUIHNAIBHOE OTJINYKE OT (PU3NUECKHUX;

* Ha3bIBAaTh MPU3HAKU M YCIOBHS MPOTEKAHUS XUMHUUECKUX PEaKIii;

* YCTaHABJIMBATh MPHUHAIIC)KHOCTh XUMUYECKOM PEaKIMU K ONpPEAeNEHHOMY TUITY IO OAHOMY
U3 KJIACCU(PHMKALMOHHBIX MPHU3HAKOB: 1) O YUCIy M COCTaBY MCXOJHBIX BELIECTB U IPOIYKTOB
peakiuu (peakuuy COEIUHEHUs, Pa3jIoKEHUs, 3aMelleHHs U OoOMeHa); 2) 0 BBLACICHUIO WIIH
MOMJIOIIEHNIO TEIUIOTHI (PEAKIUU SK30TEPMUYECKUE U DHIOTEPMHUYECKHE); 3) [0 H3MEHEHUIO
CTETIEHEH OKHCICHHS XUMHUYECKHX OIIEMEHTOB (pEakiuu OKHCIUTEIHbHO-BOCCTAHOBUTEIBHEIC);
4) 1o 06paTUMOCTH Ipolecca (peakuun 00paTUMbIE U HEOOpaTUMBIE);

* COCTaBIIATh YPABHEHUS AIEKTPOIUTHUECKON AUCCOLMALIUM KUCIIOT, IIeJI0UeH, Coel; OIHbIe
U COKpamIHHbIE HWOHHBIC YpaBHEHHUS peakiwii OOMEHa; YpaBHEHHS OKHUCIHTEIBbHO-
BOCCTaHOBHTEJIBHBIX PEAKIIHN;

* IPOTHO3UPOBAaTh MPOAYKTHl XUMMYECKUX peakuuil 1o QopMynaM/Ha3BaHUSM HCXOAHBIX
BEIIIECTB; OINPEJIeNIATh UCXO/IHbIE BEeIlleCTBa 110 (popMyIaM/Ha3BaHUAM MPOAYKTOB PEAKIINH;

* COCTABISITh YPAaBHEHHS PEAKIHHA, COOTBETCTBYIOIIMX IMOCIEIOBATEIBHOCTH (<IIETIOUKE»)
MpeBpaIleHI HEOPTaHNYECKUX BEIIECTB PA3JINYHBIX KIIACCOB;

* BBIIBJIATh B TIPOLIECCE HKCIEPHUMEHTA NPU3HAKH, CBUAETENbCTBYIOLIME O MPOTEKAHUU
XUMUYECKOH peakiuu;

* IPUTOTOBJIATH PACTBOPHI C ONIPENEIEHHON MaCCOBOU JI0JIEH PACTBOPEHHOIO BEILIECTBA;

* ONPENENSITh XapaKTep Cpebl BOAHBIX PACTBOPOB KHUCIOT U LIEI0YEH 110 U3MEHEHUIO OKPacKu
UH/IUKAaTOPOB;

* IPOBOJUTHh KAyeCTBEHHBbIE pEaKIUH, MOATBEPXKAAIOLIME HAJIWYMe B BOJHBIX PACTBOpAX
BEIIECTB OTACIHHBIX HOHOB

* OTIpE/ICTISITh MPUHAISKHOCTh HEOPraHMYECKHX BEHIECTB K OJHOMY U3 HM3YYEHHBIX
KJIaCCOB/TPYIII: METAJJIbl U HEMETAJJIbl, OKCU/IbI, OCHOBaHMS, KUCIIOTHI, COJIH;

* COCTaBIATH (POPMYIIBI BEIIECTB 110 UX HA3BAHUSM;

* OTIPE/ICIISITh BaJICHTHOCTh M CTETICHb OKHMCIICHHS DJIEMEHTOB B BEIIECTBAX;

* COCTaBIATh (OPMYIBI HEOPraHWYECKHX COCJMHEHWH TI0 BAaJCHTHOCTSM U CTENEHIM
OKHCJICHHS 3JIEMEHTOB, a TaKXe 3apsAgaM HOHOB, YKa3aHHBIM B TaOJMIlE PACTBOPHUMOCTH KHUCIIOT,

OCHOBAHWH U COJIEH;



* OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHUS (PU3MUYECKUX M XUMHYECKHX CBOMCTB IPOCTHIX
BEIECTB (METAJIOB U HEMETAJVIOB) U MX BBICIIUX OKCHIOB, 0OpPa30BaHHBIX 3JIEMEHTAMU BTOPOTO U
TPETHEro NEPHUOOB;

* Ha3bIBaTh OOINME XMMUYECKHUE CBOWMCTBA, XapaKTEPHBIC IUIS TPYIIT OKCUIOB: KHUCJIOTHBIX,
OCHOBHBEIX;

* Ha3bIBaTh OOINHME XHMHYECKHE CBOWCTBA, XapaKTEpHbIC I KaXJIOIO0 M3 KJIacCoOB
HEOPraHUYECKHUX BEIIECTB: KHCIOT, OCHOBAaHHM, COJICH;

* IPUBOAUTH MPUMEPHI PEaKLUM, TOATBEPKAAOIMINX XUMUUYECKAE CBOMCTBA HEOPTaHUUECKUX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHUM U COJICH;

* ONPEACNIATh BEHIECTBO-OKHUCIUTENh W  BEIIECTBO-BOCCTAHOBUTENh B  OKHCIHUTEIBHO-
BOCCTAHOBHUTEIIbHBIX PEaKITUsX;

* COCTaBJISTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIN OanaHc (Iis W3YYEHHBIX pPEakIuil) Mo
MPEIOKEHHBIM CXEMaM PEeaKIIHii;

* IPOBOJIUTH JIA0OPATOPHBIC OIBITHI, IMOATBEPKIAAIONINE XUMHUYCCKHE CBOWCTBA OCHOBHBIX

KJIACCOB HCOPIraHNMYCCKHUX BCIICCTB,

Odyuarowguiica noayuum 603MONCHOCH b HAYUUMBCA:

* 2PAMOMHO 0OPAUAMBCSL C BEUWECMBAMU 8 NOBCEOHEBHOU JHCUZHIL,

* 0CO3HABAMb HE0OXOOUMOCMb COONIOOEHUS NPABUL IKON02UUECKU DEe30NACH020 N08eOeHUs 8
OKpyHcaloweli NPUpoOOHoU cpeoe;

* HOHUMAMb CMBICT U  HeoOX00UMOCMb  COONOOeHUsT NPeONUCAnHull, npeoiazaemvix 8
UHCMPYKYUSIX NO UCHOb30SAHUIO JIEKAPCME, CPeOCme ObImosol Xumuu u op.;

* UCNONB306aMb  NPUOOPEeMEHHbIE — KIHOUYeBble  KOMNEMEHMHOCMU — NpU  BbINOJIHEHUU
UCCe008AMENbCKUX NPOEKMO8 NO U3VHEHUIO CBOUCMS, CNOC0008 NONYyYeHUs U PACHO3HABAHUS
geujecms;

* pazeueamv  KOMMYHUKAMUGHYIO  KOMNEMEHMHOCHb, UCHONb3Ysl CPeOCmea YCMmHOU U
NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ MeKcmamu yY4eOHuKa u 0ONOIHUMeIbHOU Jumepamypotl,
CHPABOYHBIMU  MADIUYAMU, NPOABIAMb 20MOBHOCMb K VBANCEHUN) UHOU MOYKU 3peHus npu
00cysHcOeHUU pe3yTbmamos 8bINOJIHEHHOU pabomol,

* 00LEKMUBHO OYECHUBAMb UHPOPMAYUIO O BeUeCBaX U XUMULECKUX NPOYECCaX, KPUMuYecKu
OMHOCUMbCA K NCEBOOHAYYHOU UHpOpmMayuu, Heo0OpOCo8eCmHOU peKiame, Kacaoujeucs
UCNONb306AHUSL PAZTUUHBIX BEULECE.

* 0CO3HABAMb 3HAYEHUE MEOPEMULECKUX 3HAHUL 0I5l NPAKMUYECKOU 0esimelbHOCIU Yel08eKd,

* onucvlBams uzyueHHvie 00beKmbl KAK CUCTEMbl, NPUMEHSA TI02UKY CUCEMHO20 AHANU3A,

* NPUMEHAMb 3HAHUSA O 3AKOHOMEPHOCMAX NePUOOUHECKOL CUCEMbl XUMUYECKUX 2NeMEHMO8

07151 00BACHEHUS U NPe0BUOEHUS. CBOUICME KOHKPEMHbBIX 8eUjeCE;



* pazeueamv UHGOPMAYUOHHYIO KOMHEMEHMHOCHMb NOCPeOCmeom Yenyonenus 3HaHuil 00
UCMOpUU CMAHOBIEHUS. XUMUYECKOU HAYKU, €€ OCHOBHLIX NOHAMUL, NEePUOOUYecKo20 3aKOHA KaK
00HO20 U3 BANCHEUWUX 3AKOHO8 NPUPOObL, A MAKIHCE O COBPEMEHHBIX OOCMUNICEHUAX HAVKU U
MEeXHUKU.

* COCMaegisameb MONEKVIAPHbIe U NOJIHble UOHHLIE YPAGHEHUs NO COKPAWEHHBIM UOHHBIM
VDABHEHUSIM,

* IPUBOOUMb NPUMEPbL PeaKyull, NOOMBEPIHCOAOWUX CYUJECMBOBAHUE B3AUMOCEAZU MENCOY
OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8eUyecms;

* NPOCHO3UPOBATNY PEe3YIbMAambl 8030€UCMEUs. PA3IUYUHBIX (DAKMOPO8 HA USMEHEHUE CKOPOCIU
XUMUYECKOU peakyuu,

* NPOCHO3UPOBAMb  PE3YIbMAmMbl  8030€UCMBUsL  PA3IUYHLIX — (PAKMOpPO8 HA  CMeujeHue
XUMUYECKO20 PABHOBECUS.

* NPOCHO3UPOBAb XUMUYECKUE CEOUCMEA 8eUjeCME HA OCHOBE UX COCMABA U CIMPOEHUS,

* IPOCHO3UPOBAMb ~ CHOCOOHOCMb — GewjeCmed  NpoAGIsiMb  OKUCAUMENbHblE WU
B0CCMAHOBUMENbHbIE CBOUCMBA C YYEMOM CMeneHell OKUCIEHUs 2NeMEHMO8, BX00SAUUX 8 €20
cocmas;

* BLIAGIAMb CYUWECNBOBAHIUE 2eHEMUYECKOU B3AUMOCBA3U MeHCOY Beuecmeamu 6 paoy:
npocmoe 8euecmeo — oKCUO — 2UOPOKCUO — COJlb,

* OP2aHU306b16ANMb, NPOBOOUND VUEHUYECKUEe NPOEKMbl NO UCCIeO08AHUIO CBOUCE BEUeCms,

UMernux 6aliCHoe npaKkmudeckoe 3

OcHOBHOE coaep:KaHue Kypca

Beenenue. O01mas xapakTepuCTUKA XMMUYECKHX 3JIEMEHTOB M XMMHYECKUX PeaKIuii.
Mepuonuyeckuii 3akon u Ilepuognueckas cucrema

xummnueckux yiemenToB /. U. Menaeneea (10 u)

XapakTepucTUKa DJJIEMEHTa II0 €ro IMojokeHuro B Ileproguueckoil cucTeMe XUMHYECKHX
anemenToB JI. 1. MenneneeBa. CBoiicTBa OKCHUIOB, KHCIIOT, OCHOBAaHUW M COJIEH B CBETE TEOPUHU
AIEKTPOJTUTUYECKON JIHCCOLMAlMM W  OKHUCJIEHUS-BOCCTAaHOBJIEHUA. lloHsATHE O TMEepexXOaHBIX
aneMeHTax. AMQoTepHOCTh. [ eHeTHUeCKUi psijl epexoaHoro eMenTa. [lepronnueckuii 3aKoH U
[Tepuognueckas cucreMa XxumMudeckux annemeHToB J[. M. MenneneeBa. Xumuueckas opraHu3amus
JKABOW U HEKHUBOU NPUPOABI. XMUMHUYECKUN COCTaB sA/Ipa, MAHTUU U 3€EMHOW KOPbL. XHMHYECKUE
AJIEMEHTHI B KJIETKAaX KUBBIX OpPraHu3MoB. Makpo- U MUKpodJieMeHThl. O000IIeHe CBEICHU O
XUMUYeCKnX peakmusax. Kimaccupukanmss XUMHUECKUX PEaKIUWd IO Pa3IUYHBIM TPU3HAKAM:
«UUCIIO W COCTaB pearupymIux U OOpa3yloluXcs BEUIECTB», «TEIIOBOM  d(hdexTy,
«HaIpaBIIEHUE», «U3MEHEHUE CTETEeHEeW OKHUCICHHS DJIEMEHTOB, O00pa3ymoIIUX pearupyronme

BE€IICCTBaA», «cbaza», «UCIIOJIB30BAHUEC KaTaJaru3aTropanr». IlonsTue o CKOPOCTH XHMHYECKOU peaKkunu.



®dakTophl, BIUSIONINE HA CKOPOCTh XMMUYECKUX peaknnii. Karanu3atopsl u karaim3. UTHTHOUTOPEI.
AHTUOKCUIAHTEL.

JdemoHcTpanmu.

Paznuunsie popmbl Tabmuuet [ 1. MenneneeBa. Moaenu aToMOB 3JIeMEHTOB 1—3-T0 MepHoOIOB.
Mopnenb cTpoeHHsl 3eMHOro miapa (IonepedHblil pa3pes). 3aBUCUMOCTb CKOPOCTH XMUMHMUYECKOH
peakuuu OT IMPUPOIbl PEarMpyIOIIMX BEIECTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAaKLIUH OT
KOHILICHTpAallMM pearupyrolyux BeHIECTB. 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOM pPEakUuu OT
IJIOIIA M CONMPUKOCHOBEHHS PEArupyroIINX BEIIECTB (KKUISIIUN CI0i»). 3aBUCUMOCTh CKOPOCTHU
XUMHUYECKOM pEakUMu OT TEMIEpaTypbl pearupyrolliux BeIecTB. [OMOreHHBIM U IeTepOreHHBIN
karanusbl. DepMeHTaTUBHBINA Karanu3. IHrubupoBanue.

JlabGopaTopHbie ONBITHI.

1. ITonyueHue ruppokcHuia UHKA U MCCIENOBAHUE €r0 CBOMCTB. 2.MozaenupoBaHue MOCTPOEHUs
[lepuoanueckoii cucrembl xumudeckux snemeHToB Jl. M. MenaeneeBa. 3. 3aMelieHHe KelIe30M
Mmenu B pactBope cyibdara meau (II). 4. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakLuy OT MPUPOIbI
pearupyomux BeIEeCcTB Ha IPUMEpE B3aUMOJEHCTBUSA KUCIOT C METaJUIaMH.

5. 3aBUCUMOCTb CKOPOCTH XHMMHYECKOM pEakluu OT KOHLEHTPALMU pearupyrolux BeIIeCTB Ha
IIpUMEpPE B3aUMOICHCTBUS LIMHKA C COJISTHOM KUCIOTON PAa3IMYHON KOHIICHTPALIUH.

6. 3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEaKIMM OT IUIOIAAU CONPHUKOCHOBEHMS pPEarupyrolliux
BeUIeCTB. 7. MoaenupoBaHue «KUILLIETO CIIOs». 8. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peakuuu
OT TEeMIEepaTypbl pearupyrollMX BEIIECTB Ha INpuMmepe B3aumoxencTBusa okcuaa meau (II) c
pacTBOPOM CEPHOM KHUCIIOTHI pa3Iu4yHON TeMmIiieparypsl. 9. PasnoxeHue nepokcuja BOIOpona C
nomotsio okcnaa maprania (IV) u karanasel. 10. OOHapyxeHHe KaTasla3bl B HEKOTOPBIX MHUILEBBIX
nponykrax. 11. UHarubupoBanne B3auMoOAEHCTBHS KHCIOT C METaJlIaMU YPOTPOITUHOM.
IIpenmeTHble pe3yabTaThl 00y4eHUs!

OO0yuaromuiicss HAyYMTCs:

UCIIOJIb30BaTh IPU XapaKTEPUCTHKE NPEBPAILECHUN BEIIECTB IOHATHUA: «XUMHUYECKas pPEaKIus»,
«peaKI COEAMHEHUS», «PEaKLUUU Pa3IOKEHUS», «Peakluy OOMEHa», «PEaKIHH 3aMeLICHH,
«peaKlMy HEUTpalu3aluny», «K30TEPMHUUECKUE PpEaKLUW», <«IHIAOTEPMUUYECKUE PEaKIHH»,
«oOpaTuMble  peaklHun», «HeoOpaTUMbIEe  peaklUW», «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuun», «TOMOIEHHBbIE PEAKLUUN», «TETEPOTEHHBbIE DPEAKLUN», «KATATUTHUYECKHE DPEAKLUN»,
«HEKAaTATUTUYECKUE PEAKLIUN», «TEIIoBOW 3(PQGEeKT XUMHYECKOW peakiuu», «CKOPOCTh
XUMHUYECKOM peakluny, «KaTaju3aropy;

XapaKTepH30BaTh XUMUIECKHE IEMEHTHl 1—3-T0 TIepro0B M0 UX MoyokeHnto B [lepruommaeckoit
cucreMe xumuueckux snemeHToB JI. M. MeHneneeBa: XMMHUYECKUI 3HAK, MOPSAKOBBIM HOMeEp,
Nepuo, Tpymima, MOArpyIna, OTHOCUTEIbHAs aTOMHAsi Macca, CTPOEHUE aToMa (3apsij sSapa, YUCIOo

IIPOTOHOB U HEUTPOHOB B siipe, 0OIlee YHUCIO 3JIEKTPOHOB, paclpeiesieHHue 3JIEKTPOHOB IIO



AJIGKTPOHHBIM CJIOSIM, TPOCTOE BEIICCTBO, (opMysia, Ha3BaHWE M THIT BBICIICTO OKCHAA W
THAPOKCHU/IA, JIETYYETO BOAOPOTHOTO COCTUHEHHUSI (TSI HEMETAIIIOB));

XapaKTepr30BaTh O0IME XUMUYECKHUE CBOMCTBA aM(OTEPHBIX OKCUIOB U T'MJIPOKCHIOB; IPUBOIUTH
IpPUMEPHl  pEaKkIHif, MOATBEPKIAAOMUX XHMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB U
THJIPOKCH/IOB;

JaBaTh XapaKTCPUCTUKY XHUMHUYCCKHX pEakIuid [0 YHCIy W COCTaBYy MCXOIHBIX BEIIECTB M
MPOAYKTOB PEAKIMH; TCIUIOBOMY J(PQEKTy; HAMPaBICHHIO NPOTCKAHUS PEAKIUU; H3MEHCHUIO
CTCHGHCI\/JI OKHCJICHHUA JJICMCHTOB, aneFaTHOMy COCTOSAHHUIO HMCXOAHBIX BCHICCTB, y‘-IaCTI/IIO
KaTajmM3aropa;

OOBSICHATH W TPHUBOAUTH IMPHUMEPHI BIHMSIHHS HEKOTOPBIX (PAKTOPOB (MPUpPOLA pearrpyroiux
BEIIICCTB, KOHIICHTpAIlMsA BEIISCTB, JaBJICHHE, TEMIIeparypa, KaTaju3arop, IOBEPXHOCTh
COMPUKOCHOBEHUS PEarupyIOIINX BEIIECTB) HA CKOPOCTh XUMUYECKUX PEAKIUH;

Ha6J'IIOIlaTB 1 OIIUCHIBATH ypaBHeHI/Iﬂ peaKHI/Iﬁ MC)KI[y B€IICCTBAMHU C IIOMOIIBKO €CTCCTBCHHOI'O
(PYCCKOTO HITH POIHOTO) SI3bIKA U SI3bIKA XMMUHU;

IPOBOJIUTh  ONBITHI, TOATBEPXKIAIONINE XHMHYCCKHE CBOMCTBA aM(OTEPHBIX OKCHIOB U
THAPOKCUIOB; 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMH OT Pa3IMYHbIX (PakTopoB (Ipupoaa
pearupyrommux BeELIECTB, KOHLUEHTpPALUsA BEIIECTB, [aBJIECHUE, TEMIEparypa, Karajau3arop,

MOBEPXHOCTb COIPUKOCHOBCHUA PCATrNPYROIINUX BeH_[eCTB).

MeTtanpenmeTHblie pe3yibTaTbl 00y4eHusl

OO0yuaromuiicss HAyYMTCs:

OTIpEeNIEeNATh 1eNb y4eOHOW EeATENIBHOCTH C TOMOIIBI0 YYUTENS U CaMOCTOSTENbHO, HCKaTh
CpeICTBa €€ OCYIIECTBIECHHS, paboTas MO IUIaHy, CBEPSITh CBOM JCHCTBUS C IIENbI0 U TPHU
HEOOXOAMMOCTH UCIPABIIATH ONTHOKY C TTIOMOIIBI0 YIUTEIIS U CAMOCTOSITEIBHO;

COCTABJISITh AaHHOTALIMIO TEKCTA;

CO3/1aBaTh MOJICNIU C BBIIETICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA U TIPECTaBICHUEM UX B
MIPOCTPAHCTBEHHO-TpadUIECKON MIIH 3HAKOBO-CUMBOJIIMYECKON (hopMme;

OTIpeENATh BUABI KJIaCCU(PHUKAIMH (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILECTBIIATH NPSAMOE JEAYKTUBHOE J10KA3aTEIbCTBO.

Tema 1. Meraaast (15 4)

[Tonoxxenune meraiuioB B Ilepuognueckoin cucreme xumuueckux sneMeHToB [I. M. Menneneesa.
Merannudeckass KpUCTAIMYECKas pelieTka W MeTaUIM4eckas XuMuudeckas CBs3b. OOmme
¢usmdeckue cpoiictBa MeTauioB. CIUiaBpl, MX CBOMCTBA M 3HaYeHHWE. XUMHUYECKHE CBONCTBA
METAJVIOB KAK BOCCTAHOBUTEJIEH, a TAKXKE B CBETE€ UX IIOJOKEHHS B AIEKTPOXHUMHUYECKOM PAIY
HanpspkeHuH MeTamnoB. Koppo3us MmeramioB U crnocoObl 60pbhObI ¢ Heil. Meramibl B MpUpose.

OO6mme crmocoObl UX MOTYICHHS.



OO0masi xapakTepuCTHKA IIeJOYHBIX MeTa/LIoB. Mertamuisl B mpupozae. OOmme crnocoObl ux
nonydenusi. Ctpoenue aromoB. lllemouHbie MeTamsibl — MPOCTHIE BeIIECTBA. BaxHeliue
COCTMHEHUS WICTOYHBIX METAIJIOB — OKCHJBI, TUIPOKCUIBI U CONU (XJIOPUIBI, KapOOHATHI,
Cynb(arbl, HUTPATHI), UX CBOHCTBA U IPUMEHEHNE B HAPOIHOM Xo3siicTBe. KanuitHbie ynoopeHus.
O01mas xapakTepucTHKA 3J1eMeHTOB I1aBHOM nmoarpynnsl Il rpynnsi.

Crpoenue aromoB. lllenodyHo3zemenbHble MeTalIbl — MPOCThIE BewlecTBa. BakHeilmue
COCUHEHUS IIEIOYHO3EMENbHBIX METaJUIOB — OKCHJIbI, THUIPOKCUABI W CONU (XJIOPUIBL,
KapOOHATHI, HUTPATHI, Cyab(haTsl, Gocdarbl), X CBOWCTBA M MPUMEHEHHE B HAPOTHOM XO3SHCTBE.
AJTIOMUHUIA.

Crpoenue aroma, (QU3MYECKHE U XUMHUYECKHE CBOWCTBa IMpocToro BemecTtBa. CoequHEHHs
AMIOMUHMST — OKCHJIT M THAPOKCH], MX aM(OTepHbIN xapakrep. Bakueinie coiau amOMHUHUA.
IIpuMeHeHHe aOMUHKSA U €70 COCUHEHUN.

Keae3so.

Crpoenue aroma, GU3HUECKHE U XMMHUYECKHE CBOMCTBA MPOCTOrO BEIIeCTBA. | eHETUUECKUE PSJIbI
Fe' nFe®.

Baxueiimue conu xeneza. 3HaYEHHME Kelle3a M €0 COEIUMHEHUH I IPUPOAbl U HAPOIHOTO
XO0351CTBA.

JdemoHcTpanuu.

OOpasupl MIETOYHBIX U MIENOYHO3eMeNbHbIX MeTauioB. OOpasubl crutaBoB. B3aumoneiictue
HAaTpUs, JUTUSA W KaJlblMs C BOANOM. B3aummoneicTBHEe HATpus W MarHug C KHCIOPOIOM.
BsaumogeiictBue MetamioB ¢ Hemerauiamu. [Tomyuenue rugpokcuaos xenesa (11) u (I10).
JlaGopaTopHbie ONBITHI.

12. BzanMozneicTBuE pacTBOPOB KHUCIOT M cojedl ¢ Metamiamu. 13. O3HakomiieHHE ¢ pyaamu
xene3a. 14. OxpammBaHue MJIAMEHHU COJIIMH IIEIOYHBIX MEeTauioB. 15. B3aumopeiicTBrue Kambius
¢ Bomoii. 16.Ilomyuenne rugpokcuia Kaablusl U UCCIIEAOBAHUE €T0 CBOWCTB.

17. Ilony4yenune TuIpOKCUIA ATFOMUHUS U UCCIIEA0BaHKE ero CBOMCTB. 18. B3anmoneiicTBue xene3a
¢ constHoi kucnotoi. 19. ITomyuenne ruapokcuos xenesa (1) u (I1I) u uzyuenue ux cBOMCTB.
IIpenmeTHble pe3yabTaThl 00y4eHUs!

OO0yuaromuiicss HAyYMTCs:

WCIIONb30BaTh MPU XapaKTEPUCTHUKE METAIUIOB M UX COCAUHEHUN MOHSATHS: «METaJUIbD, «Psij
AKTUBHOCTH METAJUIOBY», «IIEJIOUYHBIE METAJUIb», «IIEJIOYHO3EMENIbHBIE METAIIbD», UCIOIb30BATh
UX TPHU XapaKTEPUCTHUKE METAJJIOB; JaBaTh XapaKTEPUCTUKY XUMHUYECKUX AJIEMEHTOB-METAJUIOB
(LIETOYHBIX METAJUIOB, MarHus, KajbIUs, aJIOMUHHUSA, Kelle3a) M0 MX IMOJOXKEHHIO B
[lepuonuueckoit cucreme xumudeckux »siaemeHToB J[. M. MenneneeBa (XMMHUYECKUN 3HAK,
MOPSIAKOBBIA HOMED, MEPUO, TPYIIA, MOArPYIa, OTHOCUTENIbHAS aTOMHAsl Macca, CTPOEHUE aToMa

(3apsin sapa, YUCIO MPOTOHOB UM HEUTPOHOB B sape, OOlIee YUCIIO 3JIEKTPOHOB, pacIpeleeHne



AJIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM), TTPOCTOE BEIIECTBO, (popmMyra, Ha3BaHHWE W THI BBICIIETO
OKCHJIa ¥l TUJIPOKCH]IA);

Ha3bIBaTh COCMHEHUS METAIIOB M COCTABIISITh UX (POPMYIIBI 110 HAa3BaHUIO;

XapaKkTepu30BaTh CTPOCHUE, 00mue (U3MUECKHe W XHMHUYECKHE CBONCTBA IMPOCTHIX BEIICCTB-
METAJIJIOB;

OOBSCHATh 3aBUCUMOCTh CBOWCTB (WJIM TIpEICKa3bIBaTh CBOMCTBA) XHWMHUYECKHUX DJIEMEHTOB-
METaJUIOB (paanyc, METaJUIMYECKHE CBOMCTBA 3JEMEHTOB, OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIC
CBOWCTBA AJIEMEHTOB) U 00pa3yeMbIX WMHU COCOUHEHHH (KHCIOTHO-OCHOBHBIC CBOMCTBA BBICIIMX
OKCUZIOB U THUJIPOKCUIOB, OKHCIUTEIHHO-BOCCTAHOBHUTEIIbHBIC CBOMCTBA) OT TIOJIOKEHHUS B
[Tepuognueckoit cucreme xuMuueckux anementoB . M. Menneneena;

OMKCBIBATh OOIHME XUMHUYECKHE CBOMCTBA METAJVIOB C MOMOIIBI0O €CTECTBEHHOTO (PYCCKOTO WIIH
POJTHOTO) SI3bIKA U SI3bIKA XUMUU;

COCTaBJISITh MOJICKYJISIDHBIE YpPAaBHEHHS PEAKIUN, XapaKTepU3YIOIIMX XHMHYECKHE CBOMCTBA
METANIOB M MX COEAMHEHUH, a TaKkKe OJIEKTPOHHBbIE YypaBHEHHUS MPOLIECCOB OKHUCIICHUS-
BOCCTAaHOBJICHHU,

YpaBHEHUS DJIEKTPOJIUTUYECKON TUCCOIMAIIMHU; MOJICKYJISIPHBIC, TTOJIHBIE U COKPAIEHHbIC MOHHBIE
YpaBHEHHUS PEAKINI C Y4aCTHEM JIEKTPOJIUTOB;

yCTaHABIUBATh MPUYMHHO-CIECACTBEHHBIE CBSI3U MEXKIY CTPOSCHHEM aroMa, XMMHYECKOW CBS3BIO,
THUIIOM KPHUCTAJUTMYECKON PEIIeTKH METAJIOB M HUX COCIWHCHUM, MX OOIMMUMH (PU3NYECKHUMH H
XHUMHYECKMMH CBOHCTBAMU;

OIIMCBHIBATh XHMMYCCKHE CBOMCTBA INEJIIOYHBEIX M IIEJIOYHO3EMEIBHBIX METAJlJIOB, a TakKXKe
ATIOMHUHMS 1 JKeJie3a U UX COSAMHEHUN C TOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MIJIM POJHOTO) SI3bIKA
U SI3BIKA XUMHUU;

BBITIOJIHSITh, HAOIIONATh U OMHUCHIBATH XUMUYECKHUI DKCIEPUMEHT MO PACIIO3HABAHUIO BaKHEHIITNX
KaTHOHOB METAJIOB, THAPOKCH/I-HNOHOB;

SKCIIEPUMEHTAJIbHO  MCCIENOBaThb  CBOMCTBA  METANIOB M WX  COEAMHEHUH, pemarb
AKCIIEpUMEHTAJIbHBIE 33]1auu 110 TeMe «MeTamibhy;

OMHCHIBATh XUMHUYECKUN IKCTIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA
U SI3bIKa XUMUH;

MPOBOJIUTH pAacUeThl MO XUMHUYECKUM (OpMYlIaM H ypaBHEHHUSM peaKIHid, MPOTEKAIIUX C

y4qaCTUuEM MCTAJUIOB U UX COCIUHECHMI.

MeranpeaMeTHblie pe3yibTaTbl 00y4eHH s
OOy4aromuiicsi HAyYuTCs:
paboTaTh MO COCTABIEHHOMY IUIaHY, HCHOJb3YSl HApsay C OCHOBHBIMU M JIOTIOJHUTEIIbHBIE

cpencTBa (CIPaBOYHYIO JIUTEPATYpy, ciaoxHbie mpubopsl, cpeacrsa MKT); ¢ momompro yuurens



oTOMpaTh Ul pEelIeHUs y4eOHBIX 3a/au HEeOOXOAMMBIE CIIOBapH, SHIMKIONEINH, CIPaBOYHUKH,
JJIEKTPOHHBIE TUCKH;

COIOCTABJATh M OTOMparh MH(OPMALMIO, TOJNYYCHHYIO W3 Pa3IMYHBIX HCTOUYHUKOB (CIOBapH,
SHIMKJIONEANH, CIPABOYHUKH, JEKTPOHHbIE TUCKH, ceTh MIHTEpHET);

IpPEACTaBIATh MH(POPMALMIO B BHUJE TaOJMIl, CXEM, OINOPHOIO KOHCIIEKTa, B TOM 4YHCIE C
npumeHenuem cpeacts UKT;

0(opMIIAITE CBOM MBICIM B YCTHOM M MMCbMEHHON PEYM C y4eTOM CBOMX YYEOHBIX U KM3HEHHBIX
peYeBBIX CUTYaLlU, B TOM 4ucie ¢ npuMeHeHueM cpencts MKT;

COCTABJIATh PELIEH3UIO Ha TEKCT;

OCYLIECTBJIATH JOKA3aTEIbCTBO OT IPOTUBHOTO.

Tema 2. Ilpaktuxym 1. CBoiicTBa MeTa/JI0B M UX coequHennii (2 4)?

1. OcyiiecTBieHre ENOYKH XUMUUYECKUX IpeBpaiieHuil. 2. [looydeHnue u cBolicTBa COCAMHEHUN
MeTaioB. 3. PemieHue sKCcriepUMEHTANIBHBIX 3aJad Ha Paclio3HABAHUE U IOJYYEHHE COEIMHEHUN
METaJJIOB.

IIpenmeTHbie pe3yabTaThl 00y4eHust

OO0yuaromuiicss HAyYMTCs:

oOpamiarbcest ¢ 1abopaToOpHBIM 00OPYIOBAaHUEM M HarpeBaTeIbHBIMH MPUOOPaMU B COOTBETCTBHH C
IIPaBUJIAMU TEXHUKHU 0€30M1aCHOCTH;

HaOIr0aTh 32 CBOMCTBAMU METAJUIOB U UX COCMHEHUHN U SBJICHUSMH, IPOUCXOASIIMMH C HUMU;
OIMCHIBATh XUMUYECKUN IKCIIEPUMEHT C IIOMOILBIO €CTECTBEHHOIO (PYCCKOIO UM POAHOIO) SI3bIKA
U SI3bIKa XUMUU;

JIeJIaTh BBIBOJIBI 110 PE3YJIBTaTaM IIPOBEJEHHOTO IKCIIEPUMEHTA.

MetanpenmeTHbie pe3y1bTaTbl 00y4eHHs

OO0yuaromuiicss HAyYMTCs:

OTpeNeNsATh, UCXOAS W3 Y4eOHOM 3ajadd, HEOOXOIUMOCTb HCIOJIb30BaHUS HAOMIONEHUS WU
JKCIEPUMEHTA.

Tema 3. Hemerasuibl (25 4)

OOmiasi xapakTepuUCTHKa HEMETa/UIOB: MosiokeHue B Ilepuoguueckoil cucTeMe XHMHYECKHX
anemeHnToB /]. V1. MenzeneeBa,0cOOEHHOCTH CTPOEHUS aTOMOB, AIEKTPoOTpULiaTesIbHOCTh (D0) Kak
Mepa «HeMeTauIMuHOCTH», pan O0. Kpucramimyeckoe CTpOEHHME HEMETAIJIOB — IPOCTHIX
BenlecTB. Aiorponusd. Puznueckue cBoicTBa HEMETAUIOB. OTHOCUTENBHOCTD MOHATUH «METaD)
U «HEMETaJ».

Bopopon.llonoxxenue Bomopoaa B Ilepuogumueckoil cucteMe Xumuyeckux snemeHtoB [, U.
MenneneeBa. CtpoeHue atoma U MOJIEKYabl. PU3NYECKUE U XUMUYECKUE CBOMCTBA BOAOPOAA, €r0
[IOJIy4YEHUE U IPUMEHEHHE.

Boxaa.



Crpoenune monekynbl. Bogoponnas xumuueckas cBsizb. PU3MUECKHE CBOMCTBA BOAbI. AHOMaJIUU
cBOMCTB BOmbl. [mapodunbHbie U THAPOGOOHBIC BEIIECTBA. XWUMHUUYECKHE CBOWCTBA BOJIBI.
KpyroBopot Bonsl B mpupone. Bomoouncrka. Asparusi Bonbl. beiToBbie GuibTpsl. MuHEpambHbIC
BO/IbL. JlMCTHIIITUpOBaHHAs BOJIA, €€ MOJyUYEeHUE U TPUMEHEHHE.

O01mas xapakTepucTHKA rajioreHoB.

Crpoenue aromoB. [IpocThie BemecTBa 1 OCHOBHBIE COEMHEHUS FaJION€HOB, UX CBOMCTBA.

Kparkue cBepenus o xiope, Opome, ¢prope u ione. [IpuMeHeHre rajloreHoB U UX COEMHEHUI B
HapOJHOM XO35HCTBE.

Cepa.

Ctpoenue atoMa, aJlJIOTPONHs, CBOMCTBA U NMMPUMEHEHHE poMOudeckoi cepbl. Oxcuasl cepol (IV) u
(V]), ux momydenue, cBoiictBa u mpumMeHeHue. CepHasi KUCIOTa U €€ COJH, UX NMPUMEHEHUE B
HApOJHOM X034iCcTBe. [I[pOM3BOICTBO CEPHOI KHUCIIOTHI.

A30T.

CrpoeHue aromMa ¥ MOJEKY/bl, CBOMCTBA IMPOCTOrO BeIIECTBA. AMMHAK, CTPOEHHUE, CBOWCTBA,
nonyueHue u npumeHenue. Conu aMMoHuUsl, X cBoicTBa U npuMmeHenue. Okcuasl azota (I11) u (IV).
A3OTHas KHCIIOTa, € CBOMCTBA U mpuMeHeHue. Hutparel u HUTpUTHI, 1TpolemMa UX COACp)KaHUS B
CEJIbCKOXO3SIIICTBEHHON MPONYKIUU. A30THbIE YI0OpEHHUS.

Docdop.

CrpoeHue aTroma, aJuIOTpONus, CBOMCTBa O6eoro u KkpacHoro ¢ocdopa, ux npumenenue. OCHOBHbIE
coenunenus: okcun gocdopa (V) u opropocdopnas kuciora, pocdarsl. DochopHbie yI0OpeHUsI.
Yriepon.

CrpoeHue atoma, auIOTpOMusi, CBoicTBa Monupukanuii, mpumenenue. Oxcuabl yrepona (II) u
(IV), ux cpoiictBa u mpuMmeHeHue. KapOoHaThl: KalbLUT, COJa, MOTAIll, UX 3HAYEHHUE B MPHUPOIE U
YKU3HH Y€JIOBEKa.

Kpemuuii.

CrpoeHue aTomMa, KpUCTAJUTMYECKHI KPEeMHH, ero cBoiicTBa U mpuMmeHnenue. Okcup kpemuus (IV),
€ro NMpUPOJHbIE Pa3HOBUAHOCTH. CUIMKaThl. 3HAUEHHE COEIMHEHUI KPEMHHUS B KUBOM U HEXXHBOU
npupoze. [IoraTre 0 CUIMKaTHOW MPOMBILIIEHHOCTH.

JdemoHcTpaumu.

OO0pas31bl raJToreHoB — MPOCTHIX BelllecTB. B3auMoieiicTBre raloreHoB ¢ HaTpueM, C alTFOMUHUEM.
BreiTecHenne xyiopom Opoma WIIM HWOAAa M3 PacTBOPOB UX coieil. BiammopelicTBue cepbl ¢
MeTaJllIaMH, BOJOPOIOM U KHCIOPOAOM. B3anMoneicTBue KOHIIEHTPUPOBAHHON a30THOW KUCIIOTHI C
Mezabto. [lomnomenne yriaem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccraHoBieHue menu u3 ee
okcuna yrimeM. OOpasnbl MPUPOJHBIX COCTUHEHUH XJopa, cepbl, Gocdopa, yrmepona, KpeMHHUS.
OO0pa3upl BaKHEHIINX AJIsi HAPOIHOTO XO3sCTBa Cylb(aroB, HUTPATOB, KapOOHATOB, (GocdaTos.

OO6pa31ibel cTeKIa, KEpaMHUKH, IIEMEHTA.



JlabGopaTopHbie ONbITHI.

20. ITomyyenue u pacno3HaBaHue Bogopoja. 21. McciaegoBanue noBepXHOCTHOTO HATSKEHUS BOJIBI.
22 PacTBOpeHME IIepMaHraHara KajJus WIA MEIHOro Kymopoca B Boxe. 23. I'maparanus
00e3BokeHHOTO cynbdara meau (II). 24. M3roToBieHre TUIICOBOTO OTIIEYaTKa.

25. O3HakOMJICHHE C KOJUIGKIMEH OBITOBBIX (UIbTpOB. 26. (O3HAKOMJIEHHE C COCTaBOM
MHUHepaibHOM Boabl. 27. KauecTBeHHass peakinusi Ha rainoreHuJ-uoHbl. 28. Ilomydenuwe wu
pacro3HaBaHue kuciopona. 29. Topenue cepsl Ha Bo3nyxe W B kuciaopoge. 30.CpoiicTBa
pa3baBieHHOl cepHOW kucnoThl. 31. M3yuenue cBoiicTB ammuaka. 32. PacmosnaBaHue cosei
ammonusi. 33. CpoiictBa  pa30aBineHHOM  a30THOM  KucIOTHL. 34,  BzaumoneictBue
KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI ¢ Menwpto. 35. Topenue dochopa Ha BoO3mayxe U B
kuciopone. 36. Pacno3naBanue ¢docdaros. 37. Topenue ymis B kucinopone. 38. Ilomyuenue
YrOJIBHOM KHUCIIOTHI M U3y4eHUe ee cBOUCTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenue ruapokapOonara Harpusi. 41. IlomyueHne KpeMHEBOW KHCIIOTHI U M3YYEHHUE €€

CBOMCTB.

IIpeaMeTHbIE pe3yabTaThbl 00y4eHUsA

OO0yuaromuiicss HAyYMTCs:

HCTOJIb30BaTh IPU XAPAaKTEPUCTHUKE METAJUIOB W WX COCAMHEHUM TOHATUA: «HEMETaJUIbD»,
«TAJIOTEHBI», «aJUIOTPOIHbIC BHJIOU3MEHEHUS», <OKECTKOCTb BObI», «BPEMEHHAs KECTKOCTh
BOJBI», IIOCTOSTHHAS KECTKOCTH BOJbI», «00IIast )KECTKOCTh BOJIbBI»;

JaBaTh XapaKTEPUCTUKY XUMHUYECKHX DJIEMEHTOB-HEMETAJJIOB (BOIOPOA, TraJOreHOB, KHUCIOPO/a,
cepbl, azota, (ocdopa, yrmepoma, KpemHHs) o uX monoxkeHuto B I[lepumogmdeckoi cucrteme
xumuuecknx sneMeHToB [I. M. MenzaeneeBa (XMMHYECKHI 3HAK, MOPSAKOBBIM HOMEp, MEPUOL,
rpynmna, TOATpyNIia, OTHOCUTENbHAs aTOMHAs Macca, CTPOCHHE aroma (3apsj sapa, YUCIO
MPOTOHOB W HEUTPOHOB B SApe, OOIIEEe YUCIO DJIEKTPOHOB, PACIPEICICHHE D3JIEKTPOHOB TIO
AIIEKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO, (opmyna, Ha3BaHHE W THUIl BBICIIETO OKCHUAA U
TUAPOKCHIA, POpMYyIa U XapakTep JIETy4ero BOAOPOJHOTO COSTUHEHHS);

Ha3bIBaTh COCAMHEHUSI HEMETAJUIOB U COCTABIISATh X (DOPMYIIBI IO Ha3BAHUIO;

XapaKTepHU30BaTh CTPOCHHE, OOlMe (PU3NYecKrue W XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-
HEMETAIIOB;

OOBSICHSTh 3aBHCUMOCTH CBOWMCTB (WJIM TPENCKa3bIBaTh CBOWCTBA) XUMHYECKUX DJIEMEHTOB-
HEMETAJIJIOB (paanyc, HEMETAUTMYECKUE CBOMCTBA DJIEMEHTOB, OKHCIUTEILHO-BOCCTAHOBUTEIHHBIE
CBOICTBa DIIEMEHTOB) U 00pa3yeMbIX MMM COCIMHEHHUH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHUJIOB U THJPOKCUJIOB, JIETYYUX BOAOPOIHBIX COCTUHEHUU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE

CBOIicTBa) OT nojoxenus B [leproanueckoii cucteme xumudeckux anemenToB J{. 1. Menzaeneena;



OIMCHIBaTh OOIIME XUMHUYECKHE CBOMCTBA HEMETAIIOB C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH
POIHOTO) SI3bIKA U SI3bIKA XUMHUU;

COCTaBJIATh MOJICKYJISIDHBIC YpPAaBHEHMS PEAKLUN, XApaKTEpU3YIOIIUX XMMHYECKHUE CBOMCTBA
HEMETAJIJZIOB MU HUX COGHHHGHHﬁ, a TaKXC OJJICKTPOHHBLIC YPAaBHCHUA IIPOLCCCOB OKUCICHUSA-
BOCCTaHOBJICHHS,

YpaBHEHHSI 3JICKTPOTUTUYCCKON JTUCCOLMAIIMN; MOJICKYIISIPHBIC, ITOJIHBIC U COKpAIICHHBIC NOHHBIC
YpaBHEHHSI PEaKIHi C y4aCTHEM AIICKTPOJIUTOB;

YCTaHaBJIMBATb MPHUYHUHHO-CJICACTBCHHBIC CBA3U MCKAY CTPOCHHUCM aroma, XHUMHYECKOU CBA3bIO,
THUIIOM KPHUCTAJUIMYECKOM PEIIETKH HEMETAJJIOB M MX COCNWHEHHH, MX OOUMMH (U3UYECKUMHU U
XUMHAYECKUMH CBOWCTBAMH,

OIMCHIBaTh XMMUYECKHE CBOWCTBA BOJOPOJA, TaJOr€HOB, KUCIOpOJa, Cephl, a3ora, (ocdopa,
rpadura, anmasza, KpEMHUS U UX COCTUHEHHI C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MM POIHOTO)
SA3bIKa U A3bIKa XUMHWU,

OIUCHIBATh CIIOCOOBI YCTPAHCHHS JKECTKOCTH BOJABI M BBINOJIHSATH COOTBETCTBYIOIIUH UM
XUMHAYECKHI SKCIICPUMEHT;

BBIIIOJIHATD, Ha6JIIOI[aTI> A ONHWCHIBATH XWMHYECKUU OKCIICPUMCHT II0 PpacCliO3HaBaHWIO HWOHOB
BOJIOPO/Ia ¥ aMMOHHS, Cylb(ar-, KapOoHar-, CHIIMKar-, pocdar-, Xaopua-, OpoMu.I-, MOAUI-HOHOB;
OKCIICPUMEHTAIIBHO ~ KCCIIEJIOBaTh  CBOMCTBA  METAUIOB M WX  COCIMHCHMI,  pellaTh
IKCTIIEPUMEHTAJIBHBIC 332491 110 TeMe «HemeTraby,

OIMCHIBATh XUMHUYECKUN FKCIIEPUMEHT C IMOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO HJIM POIHOTO) SI3bIKA
U sA3bIKa XUMHUH,

MPOBOJIUTH pacueThl MO XUMHUYECKUM (GOpMyTaM U YpPaBHEHUSM pEaKIMi, MPOTEKAOIINX C
y4acTHEM HEMETAJUIOB U UX COEIUHEHUH.

MeTanpeameTHble pe3yabTaTbl 00y4eHust

OO0yuaromuiicss HAyYMTCs:

OpPraHM30BBIBATh y4EOHOE B3aMMOCHCTBHE B TPYyMIE (pachpeaensaTh poiiu, JOTOBAPUBATHCS JIPYT C
JIPYroM U T. 11.);

MpeBUIETH (IPOTHO3UPOBATH) MOCIEACTBHSI KOJJIEKTUBHBIX PELLIECHUI;

IMOHUMATh NPHUYIHUHBI CBOCTO HEYCIIEXAa U HAXOJUTH CIIOCOOBI BbIXOJa U3 3TOU CUTyalluu;

B JHMalore C YYHUTENeM YYHUThCS BBIpaOaThIBaTh KPUTEPUU OLIEHKH W ONPEAENsATh CTENeHb
YCIIEIIHOCTH  BBINIOJHEHUsI CBOEW paboThl M pabOTHI BCEX, UCXOS M3 MUMEIOIIUXCS KPUTEPHEB,
COBCPIICHCTBOBATh KPUTEPHUU OLICHKU U IMOJIB30BATHCA MU B XOJ€ OLICHKN U CAMOOLICHKH;
OTCTaWBaTh CBOIO TOUKY 3PEHUs, apryMEHTUPYA €€;

MOATBEPKIATh APTYMEHTHI (haKTaMu;

KPUTHYHO OTHOCUTLCA K CBOEMY MHCHUIO,



CIIyIIaTh APYTUX, MBITATbCS MPUHUMATH JIPYT'YIO TOUYKY 3pPEHHSI, ObITh TOTOBBIM HM3MEHHUTH CBOIO
TOUKY 3pEHUS;

COCTaBIIATh pedepar 1mo onpeaesneHHON popme;

OCYIIECTBJIATh KOCBEHHOE PA3/IEIUTEIbHOE 1I0Ka3aTENbCTBO.

Tema 4. [IpakTukym 2. CBoiicTBa coefMHEHU HeMeTAJJIOB (3 1)

1. Pemenue »skcnepuMeHTanpHbIX 3amad 1o teme «lloarpymma ramoreHoB». 2. Pemienue
JKCIIEpUMEHTANIbHBIX 3a7ad no teme«lloarpynma kuciaopona». 3. PemeHue skcriepuMeHTaIbHBIX
3aj1au no teme «lloarpynmna azoray». 4. Pemienne 3kcriepuMeHTaNIbHBIX 3a1a4 1o teme «lloarpynna
yraeponay. 5. [Tomyuenue, codupanue U paclio3HaBaHUE ra30B.

IIpenmeTHbIe pe3yJbTaThl 00yUYeHUs

Ooyuaromuiicsi HAyYUTCS:

oOparmarbcsi ¢ 1a0OpaTOpPHBIM 00OPYIOBAHHEM U HATPEBATEIBHBIMU MPUOOPAMU B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU O€30TaCHOCTH;

HaOII0/1aTh 32 CBOWCTBAMHU HEMETAIIJIOB U UX COSAMHEHUN U SBICHUSAMHU, IPOUCXOISIINMH C HUMU;
OTHCHIBAaTh XUMUYECKUN SKCIIEPUMEHT C TIOMOILIbIO €CTECTBEHHOTO (PYCCKOTO UM POAHOrO0) SI3bIKa
U sI3bIKa XUMUU;

JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM IIPOBEJEHHOTO SKCIIEPUMEHTA.

MeranpeameTHble pe3yibTaTbl 00y4eHUs

OOy4aromuiicss HAyYMTCs:

OTIPENeIIATh, UCXONs W3 Y4YeOHOW 3amaud, HEOOXOIMMOCTHh HCIIONIb30BAHHUS HAOIIONCHUS WU
9KCIEPUMEHTA.

Tema 5. O0o01mieHNe 3HAHMI 110 XMMMH 32 KypPc OCHOBHOI1 1iko.bl. [loaroroska
K rocyiapcrBenHoii uroropoii arrecrauuu (C'HA) (11 v)

[Iepunonnueckuit 3akoH u llepuoanueckas cucrema xumudeckux wiemeHtoB [[. M. Menneneesa.
@usnueckuif CMBICI MOPSAKOBOIO HOMEpa »JIEMEHTa, HOMEpPOB IepHoia U TPYIIHL.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB M UX COEIMHEHHI B MepHO/IaX U IpyIIax B CBETE
MPEJICTAaBICHUI O CTPOEHUH aTOMOB 3JIEMEHTOB.

3HavYeHue NMePHOINIECKOTO 3aKOHA. BHUIIBI XUMHYECKUX CBSI3€H M THUIBI KPUCTAITMUYECKUX PEIIETOK.
B3aumocBs3p cTpoeHust U cBoiicTB BemiecTB. Kiaccupukanuss XMMHUYECKMX peaklui 1o
Pa3IUYHBIM NPU3HAKaM (YHCIIO M COCTAB PEArHpPYIOIUX U 00pa3yIOIUXCs BELECTB; HAJTHMUUE
rpaHdibl - pasgena  ¢as3; TemioBod A(PQeKT; H3MEHEHHE CTEMeHEH OKHUCICHHS aTOMOB;
WCTIONB30BaHNE Karaju3aropa; HampaBieHHue NpoTekaHus). CKOPOCTh XMMHUYECKHX peakIuil u
¢dakTopsl, BiaMsOmHKE Ha Hee. OOpaTUMOCTh XMMHUYECKHX pEaKUUMH M CHOCOObI CMEIIEeHUs
XUMHUYECKOTO PABHOBECHS.

[Ipocthie u ciaoxHbIE BeniecTBa. MeTaisl 1 HeMeTalbl. [ eHeTuueckue psabl MeTallia, HeMeTasia

U mepexomHoro Metawia. OKCHABIM THUAPOKCHIBI (OCHOBaHHS, KHCIOTBI, aM{QOTepHbIE



TUAPOKCUIBI), coiu. VX cocTaB, kiaccudukaius u od1me XuMUYecKue CBOMCTBA B CBETE TEOPUU
ANIEKTPOIUTHYECKOM TNCCOLUALINN.

Temarnuyeckoe NJIAHNPOBAHUE

BocnurarensHbIi OTEHITUAT TpeaMeTa «XUMHUs» 00eCTIeUrBaeT peaan3alyio CISAYIONNX O0CHOB-
HBIX HaIlPaBJICHUN BOCIUTATEIBHON J€ATEIbHOCTH:
1) rpaxkiaHckoe BOCIIUTAHUE;
2) maTpuOTHYECKOE BOCIIUTAHUE;
3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHMUE;
4) acreTryecKoe BOCIIUTAHMUE,
5) duznueckoe BocnuTanue, opMUpPOBaHUE KYIBTYPbI 3J0pOBOr0 00pa3a >KM3HU U SMOIIMOHATBHO-
ro Onaronoxydus;
6) TpyIO0BO€ BOCIIUTAHHUE;
7) 9KOJOTUYECKOE BOCIIUTAHNE;
8) LICHHOCTH HAyYHOTO MMO3HAHUS.

BocniurarenbHplil OTEHIMA IPEAMETA « XUMUSD) PEATU3YETCS Yepes:
- UCMOJb30BaHUE BOCIMUTATEIBHBIX BO3MOXKHOCTEH colepkaHusl yueOHOro mpeamera ais GopMmu-
pOBaHHS y OOYYAIOIIUXCS POCCHUICKUX TPATUIIMOHHBIX yXOBHO-HPABCTBEHHBIX M COIMOKYIIBTYP-
HBIX [IEHHOCTEH, POCCUHCKOTO UCTOPUYECKOTO CO3HAHMS; TOJOOP COOTBETCTBYIOIIETO COAEPIKAHUS
YPOKOB, 33JIaHW, BCTIOMOTATEIbHBIX MAaTEPUATIOB, TPOOIEMHBIX CUTYAIIUN TSI OOCYKIECHU;
-BBIOOp METOJIOB, METOAMK, TEXHOJIOTUM, OKA3bIBAIOIIMX BOCIMTATEIBHOE BO3JCHCTBHE HA JIHY-
HOCTb B COOTBETCTBUU C BOCITUTATEIILHBIM HUJI€AJIOM, 1I€JIbIO U 3a7a4aMi BOCIIUTAHUS;
-MpUBJICUCHUE BHUMAHMS O0OYyUYaIOIUXCs K IIEGHHOCTHOMY acIleKTy M3y4aeMbIX Ha YpOKax MpeamMe-
TOB, SIBJICHUN U COOBITUI, UHUIIMUPOBAHUE OOCYXKJICHHUH, BEICKA3bIBAHUI CBOETO MHEHUSI, BEIPAOOT-
KM CBOET0 JINYHOCTHOTO OTHOIICHHSI K U3y4aeMbIM COOBITUSIM, SIBJICHUSIM, JIHIIAM;
-IIPUMEHEHUE MHTEPAKTHBHBIX (OpPM Y4eOHOH pabOThl — WHTEIUICKTYalbHBIX, CTUMYIHPYIOIIHX
MO03HABATEIbHYI0 MOTHBAIINIO, UTPOBBIX METOJMK, TUCKYCCHI, IPYIIIOBOI pabOTHI;
-OOYKIeHUE 00YJAIOIINXCS COOTIOIaTh HOPMBI TIOBEACHHMSI, TTPaBHIIa OOIICHHS CO CBEPCTHUKAMU U
refaroraM, COOTBETCTBYIOIIME YKJIaay OO0IIeo0pa3oBaTeNbHON OpraHu3allud, yYCTaHOBJICHHE U
MOJCPKKY TOOPOKEIATSILHON aTMOC(EPHI;
-OpraHu3anuio medcrTsa MOTUBHPOBAHHBIX U SPYAUPOBAHHBIX 00YYAIOMIMXCS HaJl HEYCIEBAIOIIUMU
OJTHOKJIACCHUKAMH, B TOM YHCJIE C 0OCOOBIMHU 00pa30BaTeIbHBIMU MMOTPEOHOCTAMH;
-MHUIIMAPOBAHUE U MOACPKKY MCCIEIOBATEIBCKON JIEATEIHPHOCTH OOyUYaIOlUXCsl, TUIAHUPOBAHKE
Y BBITIOJIHEHUE WHIMBUIYAJIbHBIX U TPYIIIOBHIX MPOEKTOB.

Ne Tema Kon-Bo yacoB
ypoKa

IToBTOpEHUE OCHOBHBIX BOIIPOCOB Kypca 8 kJjiacca u 109
BBeJIeHHEe B Kypc 9 kJiacca

1 XapakTepruCTHKA AJIEMEHTA MO MOJOKEHHUIO B IEPUOINYECKON 1
cucTeMe xuMuueckux 3aemenToB .M. MeHnaeneena.

2 CBolicTBa OKCHI0B, KHCIIOT, OCHOBaHHH U coyerl B cBete 1O/ u | 1
MIPOLIECCOB OKUCJICHHSI- BOCCTAHOBJICHMUSI.

3 I'eneTnueckue psabpl MeTalIa M HEMETaIA. 1

4 [TonsiTHE O MEPEXOAHBIX MEeTAIIaX. | eHEeTUYECKHE PSIbI 1
MEePEXOJTHBIX METAJIJIOB.

5 [Tepuognueckuii 3axkon u [1.C.X.3. JI.11. MenneneeBa B cBeTe 1
YYEHHS O CTPOEHUU aToMa. XUMUYeCKas OpraHu3anus
TIPUPOJIBIL.

6 Pemenue 3anad o teme : [lepuogmaeckuii 3axon u [1.C.X.0. 1
JI.11. Menpeneera

7 Knaccudukanus XMUMUYECKHUX peakIuii 1




8 CKopocTh XUMHUYECKUX peakuuil. Karanusaropsl u katanus. 1
9 O0001eHne 1 cucTeMarn3anus 3Haguii mo reMe: “Oomas 1
XapaKTePUCTUKA XUMUYECKHUX AJIEMEHTOB U XHMHUYECKHIX
peakuuii’
10 KontpomnsHnas padorta Nel “IToBropeHne 0CHOBHBIX BOIIpOcOB B | 1
Kypce 8 kiacca. Beenenue B kype 9 kinacca”.
Tema 1. Merasuibl. (154) (1549)
11 [Tonoxenne metamios B [1.C.X.3. JI.1. Menaeneena. 1
®Du3nyecKue CBOMCTBA METAJIOB.
12 CI1aBbl, ©X CBOMCTBA M 3HAUCHUEC. 1
13 XUMHUYECKHE CBOMCTBA METAJUIOB. 1
14 CnocoObI MOTy4YeHUsT METAJITIOB. 1
15 Koppo3swust meTamioB u criocoObl 60pbObI ¢ HEl. 1
16 OO01mast XapakTeprCTHUKA MISTIOYHBIX METAIIJIOB. 1
17 CoenrHeHns MIETOYHBIX METAJUIOB. 1
18 OO011as XxapakTepruCTHUKA MIEJIOYHO- 36MEJIbHBIX METAJIOB. 1
19 CoequHeHns MIEJIOYHO- 3€MEILHBIX METAJIOB. 1
20 AJIFOMUHHUH U €70 COCTUHEHUS. 1
21 AsmomuHME 1 ero coequHeHus. [Ipumenenue. 1
22 Keie30 u ero coequHEHUS. 1
23 I'enernueckue psizibl xkenesa. KauecTBeHHbIE peakium. 1
24 O0600611eHMe 3HaHUN 10 TeMme “Meraibsr” 1
25 KontponpHas pabora Ne2 no teme “Metannsr” 1
Tema 2. IlpakTukym Nel. CBolicTBa MeTaJJIOB U HX 2
coeUHEeHUsI.
26-27 [Tp.p Nel “Pemienue 3kcriepuMEHTAJIbHBIX 3a]1a4 Ha 2
pacro3HaBaHUe U MOJTYYCHHE BeIIeCTB .
Tema 3. Hemerainl. (2249) 1
28 OO6mias xapakrepuctuka HemetaoB. Kuciopon. O30H. 1
Bosnyx. Annorponus. ®M3nyeckue cBoiCTBa.
29 Bomopon. 1
30 Boma. Bona B %u3HU yenoBeka 1
31 ["anoreHsl. 1
32 Coenunenns ranoreHoB. [lomydeHne rajJoreHoB. 1
buonornueckoe 3HaYeHHE TAIOTEHOB M IPUMEHEHHE UX
COCITUHEHUH.
33 Kucnopon. 1
34 Cepa. 1
35 CoelMHEeHUS CePHI. 1
36 CepHast KHCJIOTa U €€ COJIH. 1
37 Cepnas KucI0Ta Kak oKucnutenb. [lonydeHne u npuMeHeHne 1
CEPHOM KHUCJIOTHI.
38 A30T U €ro CBOICTBA. 1
39 AMMUaK ¥ €ro CBOHCTBA. 1
40 Con aMMOHHSL. 1
41 Okcupl a3oTa. 1
42 A30THas KUCJIOTa, €€ CBOIMCTBA M IPUMECHECHHUE. 1
43 A30THas KUCJIOTa KaK OKUCIIUTENb, €€ TOJyUeHHE. 1
44 docdop u ero coeTuHEHUs!. 1
45 Yrnepon. 1




46 Oxkcupl yraeposa. 1

47 VYronpHas KACI0Ta U €€ colr. JKecTKOCTh BOIBI M CIIOCOORI €€ 1
yCTpaHEHHUSI.

48 Kpemuuii. 1

49 CoeMHeHUs] KPEMHUSL. 1

50 CunukarHasi IpOMBIIIJIEHHOCTb.

51 O606mienue o Teme “‘Hemeransr”. 2

52 KontponpHas padora Ne3 o teme “Hemeramint” 1
Tema 4. [Ipaktuxkym Ne2. CBoiicTBa HeMeTaJJIOB H UX 3
coequHeHuil. (34)

53 IIp.p. Ned4 “Pemienue skcriepuMEHTAIBHBIX 3a71a4 110 TEME 1
“Ilogrpynmna kuciaopoga”

54 [Tp.p. Ne5 “Pemienue skcriepuMeHTANBHBIX 3a71a4 110 TEME 1
“Ilogrpynmna a3zora u yrueponaa”

55 [Tp.p. No6 “Ilonydenue, coOupanue u pacro3HaBaHUE ra30B” 1
Tema 5. O0001IeHUE 3HAHUIA 110 XMMHH 32 KYPC OCHOBHOM
mKoJbl. (114)

56-57 [Tepuoauyeckas cuctemMa U CTpOSHHUE BEIIECTBA. 1

58-59 Tunel XUMUYECKHX CBsI3el. B3auMOCBSA3b CTPOCHHUS U CBOWCTB 1
BEIICCTB.

60-61 Knaccudukanus XuMA4eCcKuX peakiuii o pa3InyHbIM 1
npu3HakaM. CKOPOCTh XUMHUYECKHX PEAKITUH.

62-63 Heopranunueckue BeniecTBa, UX HOMEHKIIATypa U 1
KJaccudukaus. MeTayuibl 1 HeMETaJUTbl U TePEXOTHbBIC
AJIEMEHTBHI, UX TCHETHYCCKUE PSIJIBL.

64 Oxkcuabl 1 ocHoBaHUs. KHCIIOTEI ¥ comu. 1

65-66 Tpenunr tectupoBanue o Bapuantam OI'D. Mrorosas 1
KOHTpOIIbHas pabora Ned

67-68 PesepBHBIE ypoKH 2




JIncT KoppeKuum BbinosHeHUa paboueii nporpammbl

[Ipenmer : Xumus
Knacc: 9
®UO yuurensa: Cmuprona H.B.

Ne Tema ypoka [aTta MpuumHa Koppek- | Cnocob KoppeKkuuun | Jata npo-
ypOKa npose- umm BeAeHuA
AeHnA no no dakty

nnaHy
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