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Ilnannpyemble pe3y/ibTaThl :

JIMgHOCTHBIC PE3YIbTATHl OOYUCHHUS:

— 3HaHHE U MOHMMAaHHEe: OCHOBHBIX UCTOPUYECKHUX COOBITHUI, CBS3aHHBIX C Pa3BUTHEM XUMUH; TOCTIKEHUH B 0071aCTH XUMUU U KYJIbTYPHBIX
TPaJUIUi CBOEH CTpaHbI (B TOM YKCJIE HAYYHBIX ); OOMEMHUPOBBIX TOCTHKCHHUI B 00JIaCTH XMMHH; OCHOBHBIX MPUHIIUIIOB U MTPaBUJI OTHOIIEHUS K
MIPUPO/IC; OCHOB 3I0POBOT0 00pa3a )KU3HU U 3JJ0POBheCcOSPETAIONTNX TEXHOIOTHIA; MPABUII MOBEJCHHS B UPE3BBIUANHBIX CUTYAIUSIX, CBSI3aHHBIX C
BO3/JICHICTBUEM PA3IMYHbBIX BELIECTB; OCHOBHBIX MPaB U 00S3aHHOCTEH rpakaaHuHA (B TOM YHCIie 00y4aronierocs ), CBA3aHHbIX C JUYHOCTHBIM,
podecCHOHABHBIM U KU3HEHHBIM CaMOOIPE/ISIICHHEM; COITMAILHON 3HAUMMOCTH U COJIepKaHus POo(hecCuil, CBsI3aHHBIX C XUMUEH;




— YYBCTBO I'OPJIOCTH 32 POCCUICKYIO XMMUUYECKYIO HAyKy U JOCTHIKEHHS YUEHBIX; YBaXKEHUE U IPUHATUE JOCTHXKEHUIN XUMUHU; TF000Bb U OepekHOe
OTHOIIEHNE K IPUPOJIE; YBAXKEHNE U YUET MHEHUIN OKPY)KAIOIIUX K JIMYHBIM JOCTHKEHUSIM B U3yUEHUN XUMUU;

— IPU3HAHUE LIEHHOCTH COOCTBEHHOT'O 3/10POBbs U 3/10pPOBbs OKPYKAIOLIUX JIF0/IeH; HEOOXOJUMOCTH CaMOBBIPa)KEHUS, CaMOpeaTN3aLiH,
COLIMAJILHOTO MTPU3HAHUS;

— OCO3HAHME CTEIEHU TOTOBHOCTH K CAMOCTOATEIbHBIM ITOCTYIIKAM U IEHCTBUSAM, OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI,

— MPOSIBJIIEHHUE IKOJIOTUYECKOTO CO3HAHUS, J0OPOKENATEIbHOCTH, JOBEPUS U BHUMATEIBbHOCTHU K JIFOASIM, TOTOBHOCTH K COTPYIHUYECTBY;
MHUIMATUBBI U JIIOO03HATEILHOCTH B U3YUYE€HUH BELIECTB U MPOLIECCOB; YOEXKIEHHOCTH B HEOOX0IUMOCTH Pa3yMHOI'0 UCIOIb30BaHUS JOCTHKEHUN
HayKU U TEXHOJIOTH;

— YMEHHUE YCTaHaBJIMBATh CBA3U MEX/Y LIENIbI0 U3YUEHHs] XUMHUHU U TEM, JUISl YETO 3TO HYXKHO; CTPOUTH JKU3HEHHbIE U IPOPECCHOHATIBHBIC IIJIaHbI C
Y4€TOM YCHEIIHOCTH U3yYEHUS] XUMUU U COOCTBEHHBIX

IIPUOPUTETOB.

MetanpeameTHble pe3yiabTaThl:

— UCHOJIb30BAHUE PA3IMYHBIX HCTOYHUKOB XUMHUYECKOM HH(OpMaIMK; NOJy4deHHe Takoi HH(OopMalLuu, ee aHaJIu3, TOAr0TOBKA Ha OCHOBE 3TOT0
aHaJIn3a NH()OPMALIMOHHOTO MTPOIYKTA U €ro IPE3eHTAlINS;

— MPUMEHEHHE OCHOBHBIX METOIOB NIO3HAHUS (HAOII0ACHNUS, SKCIIEPUMEHTA, MOJICTUPOBAHMSI, U3MEPEHUS U T. [1.) AJI U3yUeHUS XUMUYECKUX
00BEKTOB;

— HCIOJIb30BAHNE OCHOBHBIX JIOTHUYECKUX ONepaluii (aHainu3a, CHHTe3a, CpaBHEHHUs1, 0000ILeH s, J0Ka3aTelbCTBA, CUCTEMAaTU3aINH, KIacCU(pUKAITIH
U Ip.) IPU U3YYEHUN XUMUYECKUX OOBEKTOB;

— (hopMyIMpOBaHKE BBIBOAOB M YMO3AKIIOUEHNU U3 HAOIIOIEHUH U U3YYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH;

— MPOTHO3UPOBAHNE CBOMCTB BEILIECTB HA OCHOBE 3HAHMSI UX COCTaBa M CTPOEHUS, a TAK)KE YCTAaHOBJIEHMSI aHAJIOTUH;

— (hopMyIMpoOBaHUE UIeH, TUIIOTE3 U MyTel MPOBEPKU UX UCTUHHOCTH;

— OoIpeieieHue Leel U 3a1a4 y4eOHON U UCCIIEA0BATENbCKON JESITEIbHOCTH U UX JTOCTUKECHUS;

— pacKpbITHE IPUUNHHO-CIIECTBEHHBIX CBSA3EH MEXy COCTaBOM, CTPOEHUEM, CBOMCTBAMH, IPUMEHEHUEM, HAXOKACHUEM B IIPUPOJIE U MOIYyYEHUEM
BaXHEHIINX XUMUYECKUX BEILECTB;

— apryMeHTalus COOCTBEHHOM MO3MIIMU U €€ KOPPEKTUPOBKA B X0/1€ AUCKYCCUU 10 MaTepuagaM XMMHYECKOTO COAep KaHusl.

YMEHHE OpTraHU30BbIBaTh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO I€ATEIbHOCTD C YUUTENEM U CBEPCTHUKAMU;

paboTaTh MHIMBUYaIbHO U B TPYIIE: HAXOJUTh 00Ilee pelIeHre U pa3penaTh KOHQIUKTHI Ha OCHOBE COTJIaCOBAHUS MO3UIUMHI U yUeTa HHTEPECOB;
(bopMyIHMpOBaThH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

MIPUHUMATD MO3UIUI0 COOECeTHNKA, TOHUMasl O3ULIMI0 JPYTOTo, pa3inyaTh B €0 peuu: MHEHHE (TOUKY 3pEHHs]), JOKA3aTeIbCTBO (ApTyMEHTHI),
(akThl; TUIIOTE3bI, AKCUOMBI, TEOPUH;

CTPOUTH MO3UTUBHBIE OTHOLIEHHUS B poLiecce yueOHOH U MTO3HABATENbHOM NeATEIbHOCTH;




KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaWBATh CBOIO TOUYKY 3PEHHUS, B AUCKYCCUU YMETh BBIABUTaTh KOHTPAPTYMEHTHI, iepedpa3upoBaTh CBOKO MBICIIb
(B1aieHE MEXAaHM3MOM 3KBUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPU3HABATH OLITMOOYHOCTH CBOETO MHEHUS (€CITM OHO TaKOBO) U KOPPEKTUPOBATh
ero;

npesaraTe albTepHATUBHOE pelIeHHe B KOH(PIUKTHOM cUTyanuu;

BBIJICJIATH OOIIYIO TOUKY 3PEHHUS B IUCKYCCUH;

JIOTOBApUBATHCS O MPaBUIIAX U BOMPOCAX JJIsl OOCYK/ICHUS B COOTBETCTBUU C MOCTaBICHHON NEpe]] IPYIINON 3a1a4eii;

OpraHM30BBIBATh y4eOHOE B3aMMOJICHCTBIE B IPYIIIe (ONpenesisTh 00IIMe HeNt, PacpeaeysTh POJIH, JOTOBAPUBATHCS APYT C IPYTOM U T. 1I.);
0TOMpPATh U UCIOJIH30BATh PEUYEBBIC CPECTBA B MPOIIECCe KOMMYHHUKAIIUU C IPYTHUMH JIObMH (UAJIOT B Mape, B MaJlOi rpymnmne u T. 1.);
MIPEJCTABIATh B YCTHOW WJIM TMCBMEHHOU (hopMe pa3BEpHYTHIN IIaH COOCTBEHHOW ACATEIBHOCTH;

BBICKA3bIBaTh M 0OOCHOBBIBATh MHEHUE (CY)KJIEHUE) U 3alpalluBaTh MHEHUE MTApTHEPA B paMKaX JUANOra;

IIPUHUMATD PELIEHUE B XO/I€ JUAJIOTa U COIIACOBBIBATH €r0 ¢ COOECETHUKOM.

[IpeameTHBIEC PE3YNbTATHI:

B nmo3naBarenbHOM chepe

3Hanue (MOHUMaHUe):

— XMMHUYECKOW CUMBOJIMKH: 3HAKOB XUMUYECKUX JIEMEHTOB, POPMYJI XUMUYECKUX BELLECTB, YPABHEHUH XUMHUUECKUX PEaKIIMii;

— BOXHEHIINX XMMUYECKHUX MOHSATUM: BEIIECTBO, XMMUYECKUI JIIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHAsI U MOJIEKYJISIPHAS] MacChl, MOH,
KAaTHOH, aHUOH, XMMHYECKasl CBS3b, JIEKTPOOTPULIATENIbHOCTD, BAJICHTHOCTh, CTEIIEHb OKUCIIEHUS, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00beM,
PacTBOPBI, DJIEKTPOJIUTHI U HEAJIEKTPOJIUTBI, DJIEKTPOJIUTHIECKAS JUCCOLMALINS, OKUCIIUTENb U BOCCTAHOBUTEIND, OKUCIIEHUE U BOCCTAaHOBJICHUE,
TETIOBOM 2(PEKT peakiiu, OCHOBHBIE THIIHI PEAaKIIMi B HEOPTAHMUECKOW XUMUU;

— (hOopMyITMPOBOK OCHOBHBIX 3aKOHOB U TEOPUN XUMHUU: ATOM-

JIEKTPOJUTUYECKON JUCCOLMALIMM U YIEHHUS O XUMUYECKON PEaKIIMM HEMOJIEKYJIIPHOTO YYEHUST; 3aKOHOB COXPAHEHUsI MAaCcChl BELIECTB, IOCTOSHCTBA
cocrasa BeulecTs, ABorazipo; [lepuoauueckoro 3akona JI. . MenneneeBa; Teopun CTpOEHUS aTOMa M YYEHHs O CTPOCHUHU BELIECTBA; TEOPUN
YMeHue Ha3bIBaTh:

— XUMHUYECKHE IIEMEHTHI;

— COEJIMHEHMSI U3YYEHHBIX KJIACCOB HEOPTraHUYECKHUX BEUIECTB;

— OpraHu4ecKue BellecTBa Mo ux (popmyrne: MeTaH, 3TaH, ITUIIEH, alleTUJIEH, METaHOJ, TaHOJI, IIMIIEPUH, YKCYCHAs KMCIIOTa, TJIF0K03a, caxapo3a.
OOmbsicHeHue:

— (u3UYEeCcKOro CMbICIa aTOMHOTO (ITOPSIKOBOT0) HOMEPAa XMMHUECKOT'0 3JIEMEHTa, HOMEPOB Tpymibl U nepuoja B [lepuoauueckoii cucreme /1. .
MenpeneeBa, K KOTOPBIM DJIEMEHT MPUHAJICHKUT;

— 3aKOHOMEPHOCTEH U3MEHEHHS CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIPEIeNIax MallbIX MEPUOAOB U A TPYIII, a TAK)Ke CBOMCTB 00pa3yeMbIX UMHU
BBICILIMX OKCHJIOB U TUAPOKCHUIOB;




— CYIIHOCTH IpoIiecca IEKTPOIUTUIECKON JUCCOLUAIIIH U pe-

aKUMi HOHHOTO OOMEHa.

YMeHue xapakTepus3oBaTh:

— XMMHUYECKHE 3JIEMEHTHI (OT BOJOPO/ia A0 Kajbl1s) HA OCHOBE UX I0JIokeHU B [leproauueckoii cucteme xumuueckux anemenTos /1. 1.
MenpeneeBa 1 0COOEHHOCTEN CTPOSHHS KX aTOMOB;

— B3aUMOCBSI3b MEX/ly COCTaBOM, CTPOEHUEM U CBOMCTBAMU HEOPTaHUYECKUX BEILECTB;

— XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHUIOB, KUCIIOT, OCHOBAHUMN, aM(OTEPHBIX COEAMHEHUN U COJIeH).
Ompenenenue:

— COCTaBa BEILEeCTB MO UX GopMyam;

— BQJICHTHOCTU U CTETIEHU OKHUCJIEHUS JIEMEHTOB B COE€AMHEHUH;-

— BHUJIOB XUMHUYECKOM CBSI3U B COCIMHEHUSIX;

— TUIOB KPUCTAJUIMUECKUX PELIETOK TBEP/AbIX BELIECTB;

— MPUHAAIICKHOCTH BEIIECTB K OMPECICHHOMY KIIACCy COCTMHEHU;

— TUIOB XUMUYECKUX pEaKLUi;

— BO3MO’KHOCTH NPOTEKAHUs peaKIii HOHHOTo OOMeHa.

Cocrasinenue:

— cXeM cTpoeHHus aTroMoB nepBbIx 20 anemenToB [leproanueckoii cucremst J. . Menneneesa;

— (QopMy HEOpraHMYEeCKUX COEIMHEHUIN U3yYEHHBIX KIacCOB;

— YPaBHEHMI XUMHUYECKUX PEAKLIUN.

be3omnacHoe oOparieHne ¢ XUMUYECKOM MOCy10i U 1a00paTOpHBIM 000PYIOBaHUEM.

IIpoBeneHne XUMHUYECKOTO IKCIIEPUMEHTA:

— MOATBEPKAAIOIIET0 XMMHUUECKHUE CBOIICTBA U3YUEHHBIX KIAaCCOB HEOPTAHUYECKUX BEILECTB;

— MOATBEPKAAIOIIET0 XMMUYECKUH COCTaB HEOPraHMYECKUX COEIUHEHMI;

— TI0 MTOJTYYEHHUI0, COOMPAHUIO M PACTIO3HABAHUIO Ta3000Pa3HBIX BEIIECTB (KUCIOPO/1a, BOJOPO/IA, YIICKUCIOTO Ta3a, aMMHUaKa);
— M0 ONPEIETCHHUIO XJIOPHUI-, CYIb(aT-, KApOOHAT-MOHOB U MOHA AaMMOHHUS C ITOMOIIBIO KAYECTBEHHBIX PEaKIH.

Beruucnenue:

— MAacCOBOM JTOJIM XUMHUYECKOTO 3JIEMEHTA 10 (GOopMYyJie COSIMHEHHUS;

— MAacCOBOM JI0JIM BEIIECTBA B PaCTBOPE;

— MAaccChl OCHOBHOTO BEIIIECTBA IT0 U3BECTHOW MAaCCOBOM J0JI€ IPUMECE;

— 00BEMHOI 10JTM KOMIIOHEHTA I'a30BOil cMecH;

— KOJIMYECTBAa BEUIECTBa, 00beMa MIJIM MacChl BELIECTBA 110 KOJIMYECTBY BEILIECTBA, 00bEMY UIIM Macce PeareéHTOB MU MPOAYKTOB PEAKIIHH.
Hcnonb30Banne NpHOOPETEHHBIX 3HAHUN M YMEHUN B IPAKTUUECKOU JIESITETbHOCTH U TIOBCETHEBHON JKU3HU:



— JIA 0€e3011aCHOTIO O6paHIeHI/I$I C BEIICCTBaAMU U MaT€pruajlaMu B HOBCCI[HGBHOI‘/'I JKU3HU U IT'PaMOTHOI'O OKa3aHUsl nepBoﬁ IIOMOIIH IIPHU OKOr'ax
KHCJIOTaMH U IICJI0YaMu,

— JUIs1 OOBSICHEHUS OTZIEIbHBIX (PAKTOB U MPUPOIHBIX SBJICHUI;

— JUTSL KpUTUYECKOU OIEHKH MH(POPMAITUH O BEIIECTBAX, HCIIOIb3yEeMbIX B OBITY.

B neHHOCTHO-OpHEHTAIMOHHOM cdepe

AHanu3 U OlleHKa MOCIEACTBHMA JIsl OKPYXKAIOIIECH cpeibl OBITOBOM M MPOU3BOJICTBEHHOM JIEATEIHHOCTH YEIOBEKA, CBSI3AHHOMN C MOTYYCHHEM U
nepepaboTKOM BEIIECTB.

B tpynoBotii chepe

[IpoBenenue onepanuii ¢ UCIOIL30BAHUEM HATrPEBaHUsI, OTCTaUBAaHUA, (PUIBTPOBAHUS, BHIIAPUBAHUS, IOIYYECHUS, COOMPAHHUS, PACTIOZHABAHUS
BEILIECTB; U3TOTOBJICHUS MOJAECIIEH MOJIEKYJI.

B cdepe OezonacHoCTH KU3HEACSITENTEHOCTH

— Co0roeHre TpaBWII TEXHUKH 0€30MTaCHOCTH TPU IIPOBEIACHUH XUMHUYECKOTO IKCIIEPUMCHTA;

— OKa3aHMe MepBOM MOMOILH [IPU 0KOrax, Iope3ax U XUMUYECKUX TpaBMax.

Conepsxanne paboueit mporpaMMbl Kypca XUMHUH 8 Kiracca
Beenenue. [lepBoHauanbHbIe XUMUYECKUE TOHATHUS (5 uacos)
XUMUA — HayKa O BEIIECTBAX, UX CBOMCTBAX M MPEBPAIICHHUSIX.
[ToHsITHE 0 XUMHUYECKOM AJIEMEHTE U (JopMax ero CyIeCTBOBAHHS: CBOOOIHBIX aTOMaX, MPOCTHIX U CIOKHBIX BEUIECTBAX.
[IpeBpamenus BemiecTB. OTIMYNE XUMAYECKUX PEAKIIUN OT GU3HUECKHUX SBICHHUH. PO XMMUU B )KU3HH YeoBeKa. XeMohuius u xemodoous.




Kpartkue cBefeHust 13 HICTOPUU BO3ZHUKHOBEHUS U pa3Buths xuMud. [lepuon anxumuu. [lonstue o punocodckom kamue. Xumus B X VI B.
PasButne xumun Ha Pycu. Poib oTedecTBEHHBIX YICHBIX B CTAHOBJICHUH XUMHYECKON Hayku — paboTel M. B. JlomonocoBa, A. M. bytieposa, J1. 1.
Menpeneesna.

XuMHYeCcKasi CAMBOJIMKA. 3HAKU XUMHUYECKUX JIEMEHTOB M MPOUCXOXKICHUE UX Ha3BaHUI. XuMudeckue Gopmyisl. MTHACKCH U KOAPPUITUCHTHI.
OTHOCHTENbHBIE aTOMHAS U MOJIEKYJISipHast Macchl. PacyeT MaccoBoii 10JIM XUMUYECKOTO 3JIeMeHTa 10 popMyJie BEIIeCTBA.

[Teproanyeckas cuctema XxuMudeckux 31emMenToB Jl. M. MenneneeBa, ee CTpyKTypa: Malibie ¥ OOJBIIHNE MEPHOIbI, TPYIIIEI U MTOATPYIIIHI (TJIaBHAS
u obouHas). [lepuonuyeckas cucrema Kak ClipaBOYHOE IMOCOOUE JIJIs TOJTYUYCHHsI CBEIEHUI 0 XMMUYecKuX anneMenTax. [Ipaktudeckas padora Nel
«[Ipuemsl oOpaieHus ¢ 1a00paTOPHEIM 000PYAOBAHUEM

Pacuetnsbie 3anaun.
Haxox1eHne OTHOCUTEIILHON MOJICKYJISIPHON MacChl BEIIECTBA [0 €T0 XUMUYECKOW  (opMmyIie.
Brruncnenme MaccoBoi 10JIM XMMHYECKOTO 3JIEMEHTA B BEIIECTBE MO ero hopmyiie.

VYyamuecs 10KHBI 3HATh: ONPEIETICHIE BAKHEHIIINX MOHSATUN KaK, MPOCTHIEC U CII0KHBIE BEIIECTBA, XUMUYECKUI AIIEMEHT, aTOM, MOJIEKYJIa.
pa3ianyaTh MOHATUS «BEIIECTBO» U «TEJI0», KIPOCTOE BEIIECTBO» U «XUMUUYECKUH d11eMeHT». Onpeenenrne XuMHIecKoi (popMyibl BEIIeCTBa,
(OpMYIIMPOBKY 3aKOHA MTOCTOSIHCTBA COCTaBa. 3HAKH MEPBbIX 20 XUMUYECKUX IeMEHTOB. [lOHMMaTh M 3aIIMCHIBATH XUMHUYECKHE (DOPMYIIBI BEIIISCTB.
[IpaBuna TexHuKH 0€30MaCHOCTH MpU PabOTe B XUMUUECKOH JT1a00opaTOpuu.

YMeThb: OTIIMYaTh XUMHUYECKHUE PEaKINK OT (pu3ndeckux siBiieHuid. Mcronp3oBath npuoOpeTéHHbIC 3HAHUS ISl 0€30TacHOr0 O0paIIeHUs C
BEILIECTBAMH M MaTepragaMu, IKOJIOTHYECKH IPAMOTHOIO MTOBEJEHUS B OKPYKAIOIIEH cpe/ie, OLIEHKH BIUSHUS XUMUYECKOTO 3arpsi3HEHUS
OKpY>KaloIlel cpeibl Ha OpraHu3M desoBeka. OnpeaensTh MoJ0KeHHE XUMUIECKOT0 dJIeMeHTa B [leproandeckoil cuctemMe. Ha3bIBaTh XUMUYECKHE
aneMeHThl. OnpenensiTh COCTaB BEIIECTB M0 XUMUYECKOH (opMylie, MPUHAUICKHOCTD K MMPOCTHIM U CIOXKHBIM BellecTBaM. BBIYHCISATH MaCCOBYIO
JIOJII0 XMMHUYECKOT'0 3JIEMEHTa 110 (opMyJie COETUHEHUS.

Tema 1. ATOMBI XUMHYECKHX dJIEMEHTOB (1 0uacos)

ATOMBI Kak (popMa CyIIeCTBOBaHUSI XUMUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJIEHHUSI O CTPOEHUHU aTOMOB. /[oKa3aTenbCcTBa CIIOKHOCTH CTPOSHUS
atoMoB. OmbiThl Pesepdopaa. [lnanerapHas Moenb CTpOCHUS aTOMA.

CocraB aTOMHBIX s/Iep: TPOTOHBI U HEUTPOHBI. OTHOCUTENBHAS aTOMHAs Macca. B3anMOCBSI3b MOHATHIA «IIPOTOHY», KHEUTPOHY, KOTHOCHTEIIbHAS
aToMHasi Macca». M3MeHeHue uncia MpoTOHOB B sSJIpe aToMa — 00pa30BaHKE HOBBIX XUMHUYECKUX JIEMEHTOB. MI3MeHeHHe Yrclia HEUTPOHOB B Ipe
aToMa — oOpa3oBaHue N30TOMOB. COBPEMEHHOE OIpeIeTICHIE MOHATHS «XUMHUECKUN IeMeHT». MI30TombI Kak pa3HOBUIHOCTH aTOMOB OJTHOTO
XUMHUYECKOTO AJIEMEHTA.

OnexTpoHbl. CTpOCHUE DIIEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX 31eMeHTOB Ne 1-20 nepuoanueckoit cucrems! [[. V1. Menaeneesa. [lonsarue
0 3aBEpPIICHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€ (IHEPTeTUYECKOM YPOBHE).

[Tepunoanueckas cuctema XuMu4eckux 3meMenToB [1. 1. MenneneeBa u cTpoeHre aTOMOB: (DU3WUYECKUNA CMBICTT MOPSIKOBOIO HOMEpPA JIEMEHTA,
HOMEpa IpyIIbl, HOMepa Mepruoja.




N3meHneHue yncna 31eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOI0 JIEMEHTa — 00pa30oBaHUe MOJOKHUTEIbHBIX U
OTpHULIATENBHBIX HOHOB. MoHBI, 00pa30BaHHbIC aTOMaMHU METAILIOB U HEMETasUIOB. [IpuYrHbI U3MEHEHUS METAJUTMYECKUX U HEMETAJUTMYECKUX CBOMCTB
B [IEpUOJAX U TPYIIax.

OObpazoBanue 6uHapHBIX coeanHeHui. [loHsaTre 00 noHHOU cBsi3u. CXeMbl 00pa30BaHMsI HOHHOW CBSI3H.

BiaumopeiicTBue aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETAJIOB MEX 1y cO00i — 00pa3zoBaHHUE IBYXaTOMHBIX MOJIEKYJ IMPOCTHIX BEIIECTB.
KoBaneHTHast HemoyisipHasi XUMUYECKasi CBSI3b. DIEKTPOHHBIE U CTPYKTYPHBIC (POPMYIIBL.

BiaumopeiicTBiue aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETAIUIOB MEX 1y c000ii — 0Opa3zoBaHue OMHAPHBIX COCAMHEHUN HEMETAJLIOB.
DNeKTpOoOTPULIATEIbHOCTh. [IOHSITHE O KOBAJIGHTHOM MOJIIPHOM CBSI3H.

BiaumopeiicTBiue aTOMOB XUMUYECKUX JIEMEHTOB-METAIUIOB MEXAY c000i — 00pa3oBaHUE METAJUIMYECKUX KpUcTaioB. [TonsTue o
METAJUTNYECKOM CBS3U.

JemoHncTpanuu. Mojenu aToMOB XUMHUYECKUX 3J1eMeHTOB. [leproanueckas cuctema xumudeckux snemeHnToB Jl. 1. Menzeneesa.

VYyarmuecs 10KHBI 3HATh: OMPEIEICHUE MOHITHS «XUMUYECKUM dTIeMeHT», (popmynupoBky [lepuoanueckoro 3akoHa, onpeeIeHue TaKux
MOHATHH KaK «XMMHUYECKAas CBA3bY, «HMOH», KMOHHAS CBS3bY, ONPEIeICHIEe METANTNYECKOM CBS3H.

YMeTh: 00BACHATh PU3NYECKUI CMBICII AaTOMHOTO ( [TOPSJIKOBOI'0) HOMEPA XUMUYECKOT0 1eMeHTa. OOBACHATh (PU3UUECKUN CMBICT HOMEpPA
TPYMIBI ¥ TIEPUOJIa, COCTABISTH CXeMbI CTpoeHUs aToMoB nepBbixX 20 sanementoB [ICXD JI.M. MenneneeBa. O0BsICHATH 3aKOHOMEPHOCTH U3MEHEH U
CBOMCTB 2JIEMEHTOB B TpeiefiaX MaJIbIX MEPUOIOB U TIIaBHBIX MOATPYII. XapakTepru3oBaTh xumudeckue anemMeHTs! ( o H 1o Ca) Ha ocHOBe ux
nonoxkenus B [ICX3 u ocobenHocTel cTpoeHus ux aTOMOB. OnpefensTh TUIIbl XUMHUUYECKUX CBSI3eH B COCTMHEHUSIX.

Tema 2. [IpocTsie BemiectBa (7 yacos)

[TonoxeHne MeTaIoB U HEMETAIIJIOB B IEPUOJUYECKOM cucTeMe XuMudeckux annemMeHToB /. 1. Menneneesa. Baxkneiiune npocTsie BelecTBa —
METAJIJIBL: KENe30, ATFOMUHHM, KaabI[Uil, MarHUi, HaTpuii, Kaiuil. O0mue ¢pu3nueckrue CBOMCTBa METaIOB.

Baxneiimume npocTsie BelecTBa — HEMETaJLIbl, 00pa30BaHHBIE aTOMaMHU KUCJIOPO/1a, BOAOPO/Ia, a30Ta, cepbl, hocdopa, yriaepoaa. CriocoOHOCTh
aTOMOB XMMHYECKUX JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB — AJUIOTPONHS. AJUIOTPONHBIE MOAU(UKAIIH KHCIOpoaa, hocdopa u
oJioBa. MeTainueckne 1 HeMEeTAJINTMYECKHE CBOMCTBA MPOCTHIX BeIECTB. OTHOCUTENBHOCTD JEIEHUS IPOCTHIX BEIIECTB HA METAJIBI U HEMETAJLJIBI.

[Tocrosinnas ABoraapo. Konndectso Bemectsa. Moinbs. Mosnsipras macca. MosnsipHblii 00beM ra3000pa3HbIX BellecTB. KpaTHble e qMHUIIBI
KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb U KAJIOMOJIb, MUJUTUMOIISIPHAS ¥ KHJIOMOJISIpPHASE MAaCChl BEIIECTBA, MUJUTUMOJISIPHBIN M KHJIOMOJISIPHBINA 00HEMBI
ra3000pa3HBIX BEIICCTB.

PacyeTsl ¢ ncmonb30BaHUEM MOHITHIH «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay, «MOJIIPHBIA 00bEM I'a30B», «IIOCTOSIHHAS ABOTAIPO».
Pacuernbie 3agaun. 1. Beraucnenrne MOISIpHON MacChl BEIIECTB TTO XUMHUECKUM Gopmyram. 2. PacdeTsl ¢ HCTIOIB30BaHUEM TTOHITHI «KOJTUYECTBO
BEIIECTBA», «MOJIIPHAS Maccay, «MOJIAPHBIA 00BEM Ta30B », « OCTOSIHHAST ABOT/IPO ».

Hemonctpanuu. [Tonyuenne o3oHa. OOpasisl 6€10ro U ceporo ojioBa, 6emoro u kpacHoro ¢pochopa. Hekotopsie MeTamibpl 1 HEMETALTBl KOJTUYECTBOM
BemiecTBa 1 Moab. Mozens MOIIsIpHOTO 00beMa Tra3000pa3HbBIX BEIIECTB.
Tema 3. CoeuHeHNs] XUMUYECKUX 1eMEHTOB (14 yacoB)




Crenens okucnenus. OnpezeneHue CTeNeHn OKUCICHUS AIEMEHTOB M0 XUMHUUYecKoil popmyne coeaunenus. CoctaBienue hopMysl OMHAPHBIX
COeMHEHMH, 001 crtoco0 UX Ha3bIBaHUs. bUHAPHBIE COSAMHEHUS: OKCUIBI, XJIOPUIBL, CynbGuabl u np. CocraBienue ux Gopmyn. [IpeacraBurenu
OKCHJIOB: BOJIa, YIJIEKUCIIbII I'a3 U HeralleHast u3Bectb. [IpeacraBuTenu ieTydnx BOJOPOAHBIX COCIMHEHUI: XJIOPOBOAOPO U aMMHUAK.

OcHoBaHMs1, X COCTaB M Ha3BaHUs. PacTBOPUMOCTH OCHOBaHMIA B Bojie. Tabmuiia pacTBOpUMOCTH THAPOKCUIOB U conelt B Boje. [IpencraBurenu
LIEJI0YEH: TUAPOKCUIBI HATPUs, KaJIusl U Kanblus. [loHsaTHE 0 KauecTBeHHBIX peakuusax. Muaukaropsl. MI3MeHeHre OKpacku MHAMKATOPOB B IIEI0YHOU
cpeze.

Kucnotsl, ux coctaB u Ha3zBanus. Knaccuduxanus xkucnot. [IpeacraBurenu KUCIOT: cepHasi, CONsIHAs U a30THas. VI3MeHeHne OKpacku
VMH]JIMKAaTOPOB B KMCIIOTHOU Cpejie.

Conm Kak npou3BOJIHbIE KUCTIOT U OCHOBaHUM. MX cocTaB u Ha3BaHus. PactBopuMocTs coselt B Boze. [IpeacraBurenu coneil: Xjopua HaTpus,
KapOoHat u GocdaT KambIHs.

AMopdHBIE U KPUCTAJUIMYECKUE BEIIECTBA.

MexMONIEeKyIIpHbIE B3aUMOICUCTBHS. THUIIBI KPUCTAJUIMUECKUX PEIIECTOK: MOHHAS, aTOMHAsI, MOJICKYJISIpPHASI U METAJUTMYECKasi. 3aBUCUMOCTh
CBOMCTB BEILLECTB OT TUIIOB KPUCTAIUNINYECKHUX PEIIETOK.

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MTOCTOSHCTBA COCTaBa JJIsl BELIECTB MOJIEKYJISIPHOTO CTPOEHHUS.

UucTele BemiecTBa U cMecu. [IpuMepsl KUAKNX, TBEPIBIX U ra3000pa3Hbix cMecel. CBOMCTBA YHCTHIX BellecTB U cMeceil. Mx coctaB. MaccoBas u
o0BbEMHasl 10JI1 KOMIIOHEHTa cMecH. PacdeTsl, CBsI3aHHbIE C UCTIOJIB30BAHUEM MOHSATHUS «I0JIS.

[TpakTuueckas pabota No2 «[Ipu3Haku XUMHUECKUX PEaKIIHii»

Pacuernsbie 3agaun. 1. Pacuer MaccoBoii 1 00beMHOM J10JIel KOMIIOHEHTOB CMECH BEIIECTB. 2. BrIuncienrne MaccoBOi JI0JIM BEIIECTBa B pacTBOPE 1O
M3BECTHOM Macce pacTBOPEHHOT'O BEIIECTBAa U Macce pacTBOpuUTes. 3. BordyrcieHne Macchl pacTBOPSEMOTO BEIIECTBA U PACTBOPUTENS, HEOOX OJMMBIX
JUISl IPUTOTOBJICHHUSI ONIPEAEIIEHHON MacChl pacTBOpa C U3BECTHOM MAacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA.

HemoncTpanuu. O6pasibl OKCHIOB, KUCIIOT, OCHOBaHUMN U cojieil. Moeny KpUcTallIndecKuX PeleToK XJIOopUaa HaTpHsl, aiMasa, OKCHUIa yriepoaa
(IV). B3psiB cMecu Bosiopoia ¢ Bo3ayxoM. CriocoObl pa3aeneHus cMmeceil. JJuCTUIIsIus BOIbI.

Jlaboparopubie onbITHL. 1. 3HAKOMCTBO ¢ 00pa3iiaMu BEIIECTB Pa3HbIX KiaaccoB. 2. Paznenenue cmeceil.

VYyatuecs 107KHBI 3HaTh: ONPeIeIeHHs] CTENIEHN OKUCIIEHUS, 3JIEKTPOOTPUIIATEIbHOCTH, OKCUI0B, OCHOBAaHUH, KHCIIOT U COJIEeH, KpUCTANINYEe CKUX
peméToK, cMecel, MacCOBOM MM 0OBEMHOM OU paCTBOPEHHOTO BEIIIECTBA.

YMeThb: OnpeAenaTh CTETIeHh OKUCICHHSI JIEMEHTOB B OMHAPHBIX COCTMHEHHSIX, COCTABIIATH (DOPMYJIIbI COSMHEHUH IO CTETICHN OKHCIICHHS,
Ha3bIBaTh OMHapHbBIE coequHeHMs. OnpeaensTh NPUHAIJIEKHOCTh BEIIECTB K KJIaccaM OKCHJI0B, OCHOBaHU, KICIIOT U COJIeH, Ha3bIBaTh UX, COCTABIISTh
(dbopMyIbl. 3HaTh Ka4eCTBEHHBIE PEAKIIUU Ha YTIEKUCIBIN Ta3, paClIO3HABAHMSI IIEI0YEH U KUCIOT. XapaKTepu30BaTh U OOBICHATH CBOMCTBA BEIIECTB
Ha OCHOBaHUH BUJIa XUMHUYECKOUN CBSI3HM M TUITA KPUCTATMIECKOMN pemETKH. BRIUUCIATE MacCOBYIO JIOJTIO BEIIECTBA B pacTBOPE.

Tewma 4. U3meHenus, npoucxossmiue ¢ Bemecreamu (139acoB)




IToHsATHE SIBIEHUH KaK N3MEHEHUH, IPOUCXOSIIUX C BEIECTBAMU. SIBIE€HUS, CBSI3aHHbIE C U3MEHEHUEM KPUCTAJUINYECKOIO CTPOEHUS BELECTBA
IIPU IOCTOSIHHOM €r0 cocTaBe, — (pusnueckue sapneHust. PU3nuecKue sSBICHHUS B XUMHUU: AUCTHILISNNSA, KPUCTAIM3AINSA, BBIIIAPUBAHUE U BO3TOHKA
BEIIECTB, LIEHTPU(YTUPOBAHHUE.

SIBneHus1, cBA3aHHbIE C U3MEHEHUEM COCTaBa BELIECTBA, — XUMHUYECKHE peakiuu. [[pu3Haku U ycaoBUs NPOTEKAHUS XUMUYECKUX PEAKLUiL.
ITonsaTHe 06 5K30- U YHIOTEPMUYECKUX peakLusaX. Peakiuy ropeHus Kak 4acTHbIN ciaydai S9K30TepMUUECKUX PEaKLUH, IPOTEKAIOIINX C BbIICIIEHUEM
CBETa.

3aKOH COXpaHEeHHUsl MacChl BellecTB. XMMUYECKHE ypaBHEHU. 3HaUeHUE UHJEKCOB U K03 durmeHToB. CocTaBieHNE ypaBHEHUNH XUMUYECKUX
peaKkuuid.

PacueTs! 10 XMMHUYECKUM ypaBHEHUsIM. PelieHue 3aay Ha HaX0XK/JJeHUE KOJMYECTBa BELIECTBA, MACChl MIIM 00beMa IPOLyKTa PEaKkIuy 10
KOJIMYECTBY BEILIECTBA, MACCE WIM 00bEMY HCXOJIHOTO BEIECTBA. PacueTsl ¢ MCIIOJIb30BaHUEM MOHATUS «10JIs1», KOI/1a HCXOJHOE BEUIECTBO JaHO B
BUJIE PACTBOpA C 3aJJaHHOM MacCOBOM J10Jieil paCTBOPEHHOTO BEIIECTBA MU COAEPKUT ONPEACICHHYIO 100 IPUMECEH.

Peaknun pasnoxenus. [lonarue o ckopoctn xumudeckux peakuui. Karanuszaropel. @epmMeHTHI.

Peaknuu coenunenus. Katanutuueckue n HekatanuTuyeckue peakuuu. O6paTuMble 1 HEOOpaTUMbIE pEaKIUH.

Peakuuu 3amenieHust. DIEKTPOXUMUYECKUH Pl HAPSKEHUM METaIOB, €r0 UCIIOJIb30BAHUE I IPOrHO3UPOBAHUS BO3MOYKHOCTH ITPOTEKAHUS
peakuui MeXly METaJlIaMU ¥ pacTBOPaMU KHCJIOT. Peakliny BBITECHEHUS OJJHUX METAJNIOB U3 PaCTBOPOB MX COJIEH APYTMMH METaJlIaMU.

Peakiiun oomena. Peakiinu HerTpanu3anuu. Y CIOBHs MPOTEKAHUS peakIuii 0OMeHa B pacTBOpax /10 KOHIIA.

Tumnel xuMHYECKUX peakiuil (o NPU3HAKY «YHCIIO0 M COCTAaB UCXOJHBIX BELIECTB U MPOIYKTOB peaKkiMi») Ha IpuMepe CBOMCTB BOAbI. Peakuus
pa3IokKeHUs: — DJEKTPOIU3 BOAbL. Peakiuu coeiMHeHns: — B3alMMOJECTBHE BOBI C OKCHJIAMU METAJUIOB U HEMETAJUIOB. [IoHITHE «TUAPOKCUIBIY.
Peakiiuu 3amenieHns — B3aUMOJIEHCTBUE BOJIBI C LIETOYHBIMU U LIEJIOYHO3EMENbHBIMU MeTa/ulaMu. Peakiinu oOMeHa (Ha mpumepe ruaposIn3a
cyabuaa aTlOMUHUS U KapOua Kaiblus).

[Tpaktuyeckas padora Ne3 «IIpuroroBneHnue pacTBopa caxapa M pacyeT ero MacCoBOH JI0JIM B paCTBOPE».

Pacuernble 3a1aun. 1. Beiuncienue no XuMU4eCKUM YPaBHEHHUSIM MAcChl MJTU KOJIMYECTBA BELIECTBA 10 U3BECTHOM Macce WM KOJIMYECTBY BellleCTBa
OJTHOT'O U3 BCTYMAIOIIUX B PEAKIIMIO BEIIECTB WU MPOIYKTOB peakiuu. 2. Beruucienne Maccol (KOJIMYECTBA BEIIECTBA, 00beMa) MPOIYKTa PeaKIiH,
€CJIM U3BECTHA MACCa UCXOJHOTO BEILECTBA, COAEPKAIIETO ONPEAEICHHYIO 10JII0 IpuMecel. 3. Beluncinenne Macchl (KOJIMYeCTBa BEIECTBA, 00beMa)
IIPOJYKTA PEAKILMH, €CIIM U3BECTHA MAacCa PaCTBOPA U MaccoBast 10JIs1 PACTBOPEHHOI'O BELIECTBA.

HemoncTpauuu. [Ipumeps! pr3nueckux sSBJICHUN: a) MIaBiIeHue napaguHa; 0) BO3TOHKA Ho/ia WM OEH30MHOM KUCIIOTHI; B) PACTBOPEHUE
NepMaHraHaTa Kauus; r) 1uddy3ust AyHIHCTHIX BEHIECTB C FOpsIIeH TaMIOYKU HakamuBaHus. [IpuMepbl XUMUYECKUX SIBJICHUMN: a) TOPEHUE MarHus,
docdopa; 6) B3aumoieiicTBUE CONSHOM KUCIOTHI C MPAaMOPOM MJIM MEJIOM; B) noirydeHue ruapokcuaa meau (I11); r) pactBopeHre moixy4eHHoro
THIPOKCHIA B KUCIIOTax; /1) B3auMoaericterue okcuaa meau (I1I) ¢ cepHoil kucinoToi mpyu HarpeBaHuy; €) pa3joKeHUe IepMaHTraHaTa Kajus; )
B3aUMO/IeHiCTBHE Pa30aBIEHHBIX KUCIOT C METAJIAMU; 3) pa3JIokKeHHe ePOKCHIa BOAOPOA; M) HIEKTPOIU3 BOIBI.



JlabopaTtopHublie onbITh. 3. CpaBHEHHE CKOPOCTH UCHIAPEHMS BOJBI M CIIUPTA 10 UCYS3HOBEHUIO UX Kareilb Ha GUiIbTpoBalIbHON OyMare. 4. OKuCIICHHE
Me/Y B IJIJAaMEHU CIIUPTOBKHU WJTU TOpeKu. 5. [loMmyTHEHHE U3BECTKOBOM BOJIbI OT BBIABIXAEMOTO YTIEKHUCIIOTo ra3a. 6. [lonydeHnue yriekucinoro raza
B3aUMOJICHCTBHUEM COJIBI U KHCIIOTHI. 7. 3aMenieHue Meau B pactBope xiopuaa meau (II) sxenezom.

VYyammecs 10JKHBI 3HaTh: 001Me (U3NYEeCKre CBOMCTBA METAJUIOB, ONPECIICHHE OHATUI «MOJIbY, «MOJISIpHAs Maccay, ONpeaesieHHe MOJISPHOT O
o0BbEMa ra3os.
YMeTh: XapaKkTepu30BaTh CBA3b MEXK/Y COCTABOM, CTPOSHHEM M CBOMCTBAMH METAJUIOB M HEMETAJIOB, (PU3NUECKUE CBOMCTBA HEMETAIJIOB,
BBIYHCIIATH MOJIIPHYIO Maccy 1o (opMylie COeTMHEHUS, MacCy BEIIECTBA M YHCIIO YaCTHIL IO U3BECTHOMY KOJIMUYECTBY BEIIECTBA (M OOpaTHBIC
3a7aum), 00BEM Trasa Mo KOJIMYECTBY, MAcCy OMpPEneIEHHOTO 00bEMa MITM YMCIIa MOJIEKYI ra3a (1 oOpaTHBIE 3a1a4H).

VYyaiuecs 10JKHBI 3HaTh: CIIOCOOBI pa3zesieHus: cmeceid. OnpeneneHne NOHATHS «XUMUYECKask PEaKkIus», MPU3HAKU U YCJIIOBUS TEUEHHUS
XUMHUYECKHUX PEaKIHiA MO MOTJIOMIEHUIO U BBIICICHUIO SHEPTUU.

Onpenenenre NOHIATUS «XUMUYECKasi pEaKLIUs».

YMeTh: 00pamaThCs ¢ XUMUYECKOU MOCYA0H U TabopaTOpHBIM 000pyI0BaHUE TIPU
IIPOBEJICHUH OIBITOB C LIEJBI0 OUUCTKH 3arpsi3HEHHON BoAbl. COCTaBIATh
YPaBHEHUSI XMMHUYECKON pEaKkLIMK HAa OCHOBE 3aKOHA COXPAHEHUS MacChl BEILIECTB.

BbruncnsTe 10 XMMHYECKUM YPAaBHEHUSM Maccy, 00BbEM WIIM KOJIMUYECTBO OJAHOTIO U3 MPOAYKTOB pPEaKIIMU MO0 Macce UCXOJAHOTO BEIIECTBA U
BELIECTBA, COJIEPXKAILET0  ONpEeAENEHHYIO 00 puMeceil. OTiInyaTh peakliuy pa3iokKeHHs, COeIMHEHNUs, 3aMelIeHns 1 oOMeHa JpyT OT Jipyra,
COCTaBJISITh YPABHEHHUSI peaKIuil JaHHBIX TUMNOB. COCTaBIATh  YpaBHEHUS PEaKUUU B3aUMOAEHCTBUS METAJUIOB C PACTBOPAMHU KUCIIOT U COJIEH,
UCIONIB3YSl  PsJl aKTUBHOCTH MeTasuioB. OnpeaensiTh BO3MOXKHOCTh MPOTEKAHUS peakluil oOMeHa B pacTBOpax /10 KOHIIA

VYyamuecs 10JKHBI 3HaTh: ONPEIEICHHS CTENEHN OKUCIEHHS, JIEKTPOOTPULIATEIBHOCTH, OKCUI0B, OCHOBAaHUH, KUCIIOT U COJIEH,
KPUCTANIMYECKHUX PEIIETOK, CMeceil, MacCOBOM MM 0OBEMHOM 1011 PaCTBOPEHHOTO BELIECTBA.

VYMeTb: onpenensTh CTeNeHb OKUCICHUS JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX, COCTABIIATH (POPMYIIbI COETUHEHUN IO CTENIEHN OKUCIICHHUS,
Ha3bIBaTh OMHApHbBIE coequHeHMs. OnpeaensTh NPUHAIJIEKHOCTh BEIIECTB K KJIaccaM OKCHJI0B, OCHOBaHU, KHCIIOT U COJIeH, Ha3bIBaTh UX, COCTABIISTh
¢dbopmybl. 3HaTh Ka4eCTBEHHBIE pEaKI[MK Ha YITIEKUCIbIA ra3, pacro3HaBaHUs MIeTI0Yel U KUCIOT. XapaKTepru30BaTh U OOBSICHATH CBOWCTBA BEILIECTB
Ha OCHOBaHHUH BU/1a XUMHUECKOH CBSI3U U THIA KPUCTAINYECKON PEIIETKU. BRIUUCIATE MacCoOBYIO JI0JI0 BEIIECTBA B pacTBOPE.

Xumnueckuit nmpaktukyMm Nel Tlpocreiimme onepannu ¢ BeniectBom(3 yaca)
[Tpaxtrueckas padota Nel «IIpuemsl obpareHus ¢ 1adbopaTtopHbIM 000pyA0BaHUEM»(TIPOBOAUTCS B TeMe «BBeneHune)
[TpakTuueckas pabota No2 «IIpu3Haku XUMHUECKUX peakui»(poBoauTcs B TeMe «CoeTuHEHUS] XUMUYECKUX AIIEMEHTOB)
[Tpaktrueckas padota Ne3 «IIpurotoBiieHne pacTBOpa caxapa M pacdeT ero MaCCOBOM JIOJIM B pacTBOpe». ( mpoBoauTcs B TeMme «3meHeHus
MIPOUCXOMSIINE C BEIIECTBAMU)
Tewma 5. PactBopenue. PactBopel. Peakiimu noHHOr0 0OMeHa U OKHUCIUTEIhHO-BOCCTAHOBHUTEIIbHBIE peakiuu (21 )
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PacTtBopeHue kak ¢pusnko-xummuueckuii nmpouecc. Ilonstre o rugparax u Kpucraioruaparax. Pactsopumocts. Kprpble pacTBOpUMOCTH Kak
MO/I€JIb 3aBUCUMOCTH PACTBOPUMOCTH TBEP/BIX BEIIECTB OT TeMIeparypbl. HachllieHHbIE, HEHACBILIEHHBIE U MIEPECHILIEHHBIE PACTBOPHI. 3HAUEHNE
PacTBOPOB U1 PUPOJBI U CEIBCKOIO XO35IHCTBaA.

[TonsaTHE 00 ANEKTPOIUTUIYECKOMN TUCCOIHALINU. DIEKTPOIUTHI U HEIIEKTPOIUTHL. MeXaHH3M TUCCOIMALINH YTICKTPOIUTOB C Pa3IMYHBIM TUIIOM
XUMHYECKOH cBsi3U. CTeneHb MEKTPOIUTUYECKOH nucconuanui. CHUIIbHBIE U C1a0ble 3JIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUH DIEKTPOIUTHUECKON Aucconranun. oHHble ypaBHEHUs peakuil. Y CJI0BUS MPOTEKAHUS peaKIui 0OMEHa MEXTy
NEKTPOJIATAMU 0 KOHIIA B CBETE€ HOHHBIX IIPEICTABICHUM.

Krnaccudukanus HOHOB U UX CBOICTBA.

Kucnotsl, ux knaccuduxanus. Jlucconuanus KUCIOT U UX CBOWCTBA B CBETE TEOPUH IEKTPOIUTUYECKOM TUCCOLUAlMU. MoJIeKyIsipHbIE U
MOHHbIE YpaBHEHUS peaklnii KUcaoT. BzaumozeiicTBue KUCIOT ¢ MeTaJUIaMH. DJIEKTPOXUMHUYECKUM psij HaNlpsKeHUH MeTaisioB. Bzaumoselictue
KHCJIOT C OKCUJIaMU METAJIJIOB. B3auMoaeiCTBUE KUCIIOT C OCHOBAHUSAMU — pPEeaKUus HeUTpanu3anuy. B3auMoaeicTBUE KUCIIOT C COJISIMHU.
Hcnonb3oBanue TabIUIbl PACTBOPUMOCTH /171l XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccupukanus. /ucconuanus OCHOBaHUM U UX CBOMCTBA B CBETE TEOPUH JIEKTPOJUTHUECKON Auccounanuy. Banmoneiicteue
OCHOBAHUH C KUCJIOTaMH, KUCJIOTHBIMHU OKCHJAMU U coJisiMU. Vcriosib30BaHue TabauIbl paCTBOPUMOCTH JJIsl XapaKTEPUCTUKN XUMHUYECKUX CBOICTB
OCHOBaHUH. Pa3noxeHne HepacTBOPUMBIX OCHOBAHHWM ITPU HarpPEBAHUH.

Counu, ux kiaccupuKanys U AUCCOLMALMS PAa3TUYHbIX TUIIOB cosield. CBOMCTBA COJIeH B CBETE TEOPUU SIIEKTPOIUTHUECKON JUCCOLUAIIH.
B3aumopeicTBue coneil ¢ MeTalllaMH, yCJIOBUS IPOTEKAHUS ITUX peakuuid. BzanmozeiicTBre cosiell ¢ KUCI0TaMi, OCHOBAHHUSMHM U COJISIMU.
Hcnonb3oBanne TabIUIBl PACTBOPUMOCTH JIJIs1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O06o0mieHne cBeieHn 00 okcH1ax, UX KiIacCu(UKAMN 1 XUMHUYECKHUX CBOMCTBaX.

I'enernueckue psapl METAIIOB U HEMETAIJIOB. ['eHeTnueckas cBsA3b MEXKIY KJlacCaMH HEOPraHUYECKUX BEIIECTB.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU. OKUCIUTEND U BOCCTAHOBUTEIb, OKMCIEHUE U BOCCTAHOBJICHUE.

Peakuuu noHHoro oOMeHa M OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuu. CocTaBIeHHE YPaBHEHUNH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEeaKLIUi
METOOM 3JIEKTPOHHOTO OasiaHca.

CBoiicTBa MPOCTHIX BELIECTB — METAJUIOB U HEMETAJUIOB, KUCJIOT U COJIEH B CBETE MPEJICTaBICHUH 00 OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
IpolLeccax.

JlemoHcTpanuu. McnpiTaHue BEIIECTB U UX PACTBOPOB Ha AJIEKTPONPOBOIHOCTD. JIBI)KEHNE OKPALLIEHHBIX HOHOB B 3JIEKTPUUYECKOM I10J1€. 3aBUCUMOCTb
ANEKTPONPOBOTHOCTH YKCYCHOM KUCIIOTHI OT KOHILIEHTpauuu. B3anmoseiicTBie inHKa ¢ cepoil, costHoM KuciaoToH, xiaopuaom menu (11). 'openue
Maruus. BzaumoaencTBrue XJ0pHOW U CEPOBOIOPOIHOM BOABL.

JlabopaTopubie onbITHI. 8. Peakinu, XxapakTepHbIE JIJIs1 PACTBOPOB KHUCIIOT (COJSTHOM Miin cepHOi). 9. Peakiinm, XxapakTepHbIe UIsl pACTBOPOB MIEIOYEH
(ruapoxkcunoB Hatpust iy kKanust). 10. [TonyyeHue u cBoiicTBa HEpaCTBOPUMOTr0 OCHOBaHMsI, HanpuMep ruapokcuaa meau (I). 11. Peakuun,
XapakTepHBIC ISl paCTBOPOB cojiel (Hanmpumep, 1uist xaopuaa meau (11). 12. Peaknun, xapakTepHbie 111 OCHOBHBIX OKCHJIOB (HaIIpuMeEp, I OKCHJIa
kanpus). 13. Peakunn, XapakTepHble 17151 KUCIOTHBIX OKCHJIOB (HAlpUMeEp, AJIs YIJIEKUCIIOTO rasa).
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Xumnueckuit npaktukyMm Ne2 CpoiicTBa 371€KTpoauToB(3 yaca)

[TpakTuueckas pabota No4 «VYcinoBus mpoTeKaHUs XUMUUECKUX PEeaKlUi MEXy pacCTBOPAMU 3JIEKTPOJIUTOB JI0 KOHIIA»
[TpakTudeckas pabota Ne5 «CBolicTBa KHCIOT, OCHOBaHHI, OKCHUIIOB U COJICH»

[TpakTrueckas padota Ne6«PemeHue 3KCriepuMEHTaIbHbIX 321249

VYyamuecs 101KHBI 3HaTh: ONPEAEICHUE MOHITHS «PaCTBOPbI», YCIOBHUS PACTBOPEHHUS BEIIECTB B Boj€. OINpeesieHHe TOHATHS «AJIEKTPOIUTY,
CHEDJIEKTPOJIUTY, «IJEKTPOJIUTHIECKAS JUCCOLMALIHY, «CHIIBHBIA AJIEKTPOIUTY, «CIA0BIN JIEKTPOIUTY, TOHUMATh CYIIIHOCTD IpoIiecca
AJIEKTPOJIUTHYECKOMN Auccormanr. OCHOBHBIC MOJ0KEHUS TEOPUHU AIEKTPOIUTUUECKON Aucconuanuu. OnpeaeneHne KUCioT, me04eil u coyei ¢
touku 3perus TO/l. Kitaccupukanuio u XUMHUYEeCKHEe CBOMNCTBA KUCIIOT, OCHOBAHHIA, OKCHJIOB U COJICH. OTIPEICIICHNE TIOHATUH «OKUCITUTEIhY,
«BOCCTAaHOBHUTEIIbY», «OKHUCICHUEY, «BOCCTAHOBIICHHE.

YMeTh: OB30BaThCS Ta0IHIICH pacTBOPUMOCTH. COCTaBISATh YPaBHEHUS JIEKTPOTUTHUSCKOMN TUCCOIMAIINN KUCTIOT, IISJIOYeH U COJICH.
CocTaBiaTh ypaBHEHUS PeaKIMil HOHHOTO 0OMEHa, TOHUMATh UX CYIIHOCTh. OmpenensiTh BO3SMOXKHOCTh MPOTEKAaHUS PEAKIM HOHHOTO OOMEHa.
CocTaBisATh ypaBHEHUS PEAKLIUMA, XapaKTEPUIYIONTUX XUMUUECKHE CBOMCTBA KUCIIOT, OCHOBAHUM, OKCUIOB M COJICH B MOJICKYJISIPHOM U HOHHOM BHUJIE.
CocTaBnsATh ypaBHEHUS PEAKLU, XapaKTEPUIYIOLIUE XUMUUYECKUE CBOMCTBA U TEHETUUECKYIO CBSA3b OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIMHEHUI
B MOJICKYJISIPHOM UM MOHHOM BHE. OnpeensiTh OKUCIUTENN U BOCCTAHOBUTENH, OTINYATh OKUCIUTENIh — BOCCTAHOBUTEIHHBIE PEAKIIMH OT JPYTHX
TUIIOB PeaKIIUii, PacCTaBIATh KOI(PPHUIMEHTHI B OKUCIUTENFHO — BOCCTAHOBUTENBHBIX PEAKIIUSAX METO/IOM IIEKTPOHHOT0 OaaHca.
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Cooeparcanue 9 knacc..

Tema 1.BBenenue. OOmias xapakTepuCTHKAa XMMUYECKHUX 3JICMEHTOB U XUMUYECKUX peakiuid. [lepuonnueckuit 3akoH U [leproanyeckas cucTeMa X MMHYECKUX
anemenToB JI. 1. Mengeneesa (11 4.)

XapakTepucTuKa 3j1eMeHTa 1o ero nosyoxxkenuto B [lepuoauueckoii cucreme 1. . MenneneeBa. CBoiicTBa OKCHI0B, KUCIIOT, OCHOBAaHUI U COJIEH B CBETE
TEOPHUH NEKTPOIUTUUECKOHN TUCCOLMALINN M OKUCIIEHUSI-BOCCTaHOBIIeHU [IoHATHE O epeXxoaHbIX 31eMeHTax. AM(oTepHOCTh. ['eHeTnueckuit psj
rnepexoaHoro 3neMenra. [lepuonnueckuii 3akoH u Ilepuoanueckas cucrema xumuyeckux 3yemMeHToB . . MenneneeBa. Xumuyeckass OpraHu3alus ;KuBOou
HEXHUBOW PUPOAbI. XUMUYECKUI COCTaB SApa, MAHTHH U 36MHOM KOpBl. XMMHUYECKHE IEMEHTHI B KJIETKAX )KUBBIX OPraHU3MOB. MaKkpo- U MUKPO3JIEMEHTHI.
O06o0mIeHne CBeIeHN 0 XUMHUECKUX peakuusx. Kinaccupukanus XuMIUecKuX peakifii Mo pa3InyHbIM OCHOBAHHSIM:

— [0 COCTaBY U YUCILy pearupyromux 1 00pa3yroLIuxcs BeIeCTB;

— M0 TETIOBOMY 3P (DeKTy;

— I10 HaNpPaBJICHUIO;

— IO U3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00Pa3yIOIINX pearupyrolire BemecTBa;

— 1o dase;

— 10 UCIIOJIb30BAHMIO KAaTaIu3aTropa.

IToHsATHE O CKOPOCTH XMMHUYECKOH peakiuu. PakTopbl, BIUSIONINE HAa CKOPOCTh XUMUYECKUX peakiuii. Katanuzatopsl u kartanus. MTHruOUTOpHI.
AHTHOKCHJIAHTBHI.

O06o0uieHne 1 cucTeMaTu3anys 3HaHui no reme Beenenue OO61mas XxapakTepucTHKa XMMUYECKHUX 3JIEMEHTOB U XUMHUECKuX peakuuil. [lepuonnueckuit 3aKoH
u Ilepnonnueckas cucrema xumMudeckux 3ineMeHToB. J[. . Menpeneesa.

KontponsHas pabdora 1. mo Teme «Bpenenue. OOmias xapakTepucTHKa XUMUYECKHX 3JIEMEHTOB U XMMUYECKUX peakiuii. [lepuoanueckuit 3aKoH u
[Tepuoanueckas cucrema xumMuueckux sneMeHToB . 1. Menaeneesa.

HemoncTpauuu. Pasznuunsie popmsel Tabnun [lepuonudeckoit cuctembl. Moaenu atomoB snemeHToB [—III mepno1oB. 3aBUCHMOCTh CKOPOCTH XUMHUYECKON
peaxkiuu oT IPUPOJIbl pearupyrouuX BeIecTB. 3aBUCHMOCTh CKOPOCTH XMMHUYECKOM peaklny 0T KOHIEHTPALlMU pearupyroliuX BelecTB. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKON PEAKIMK OT IUIOMAAN CONPUKOCHOBEHUS PEArMPYIOIINX BEIIECTB (KKUIISIIHUNA CI0H»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIUU OT
TEMIIEpaTyphl pearupyronux BeniecTs. [ OMOreHHbIi 1 reTeporeHHbIN KaTanu3bsl. @epMeHTaTUBHBIN KaTanu3. IHrubuposanue.

JlaGopatopusbie onbITh. [loyueHne ruipokcuaa IMHKa U UCCIIEI0BaHKUE €ro CBOMCTB. MoenpoBaHue MOCTPOCHUS IEPUOHMUECKON TaOIHIIbl. 3aMeleHne
XKene30M Meau B pactBope cyiabdara menu (II). 3aBUCHMOCTS CKOPOCTH XUMHUUYECKON PEAKIIMK OT IPUPOBI PEarupPYIOIINX BEIIECTB HA TPUMEPE
B3aMMOJIEHCTBUS Pa3INYHbIX KMCIOT C PA3IMYHBIMU METAJIJIaMH. 3aBUCUMOCTb CKOPOCTH XUMUYECKONW PEAKIUU OT KOHIIEHTPALMK pEearupyonux BEeIIeCTB Ha
IIpUMEpPE B3aUMOJECHCTBHS [IMHKA C COJITHOM KMCIIOTOM pa3INYHOM KOHIEHTPALMH. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIIMU OT IJIOIIA N
COIIPUKOCHOBEHHUS PEarupyrolux BeIEeCTB. MOAEINPOBAHNE KKUIISIIETO CI0s». 3aBUCUMOCTb CKOPOCTH XUMUYECKOM pEAKIIUU OT TEMIIEPATypPhbl
pearupymomux BelecTB Ha mpuMepe B3aumoaeicTBus okcuna meau (I1) ¢ pactBopom cepHOM KUCTIOTHI IPU pa3IMYHBIX TeMIieparypax. Paznoxxenue
MEPOKCH/Ia BOJOPO/a ¢ IOMOIIBIO JUOKCHIA MapraHia u karanasbl. OOHapy)KeHUe KaTaja3bl B HEKOTOPBIX MUIIEBBIX MPpoAyKTax. Hrubuposanue
B3aUMOJICHCTBHS COJITHOM KUCIIOTHI ¢ IUHKOM ypoTponuHoM. KoHTponbHas pabora no Teme «Baenenue. O0miast XxapakTepucTHKa XUMUUECKUX JIEMEHTOB U
XUMUYEeCKUX peakuui. [lepuonnuecknii 3akoH u Ilepuonnueckas cucrema xumudeckux diueMeHToB . M. MenneneeBay.
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Tema 2.Metasmibl (144.)

Bexk MeaHbIi, OpOH30BBIN, JKeIe3HbIH. MeTaiibl B HICTOpUH YenoBeduecTBa. [lonoxenue metawioB B [lepuoandeckoii cucreme /. 1. Menaeneena.
Mertammnyeckasi KpUCTALTNYECKas pelIeTKa M MeTATMUECKasi XUMHUUecKas cBsi3b. O01mue Gpu3nuecKkue CBOMHCTBa METAJUIOB. XUMHUYECKHE CBOMCTBA METAJJIOB
KaK BOCCTAHOBHTEJIEH, a TAK)KE B CBETE UX MOJOKEHUS B DJIEKTPOXUMHUUECKOM sy HanpsikeHui MetaioB. Kopposust MeTaioB u criocoObl 00pbObI ¢ HEl.
CrunaBel, ux cBoiicTBa M 3HaueHHe. OOIIas XapaKTepUCTUKA IETOYHBIX METaUI0B. MeTasutbl B ipupoje. Oomue crnocoosl ux nonydeHus. CTpoeHne aToMOB.
[leno4ynble METAUIBI - IPOCTHIE BellleCcTBa. BakHeline coeAMHEHUSI IEIIOYHBIX METAIIOB - OKCUBI, TUIPOKCUIBI U COIU (XJIOPHIbI, KapOOHATHI, CyIb(}aThI,
HUTPATH), UX CBOWCTBA M IPUMEHEHHE B HApOIHOM Xo3sicTBe. Kanuiineie ynoopenus. O01mas XxapakTeprcTUKa 3JIEMEHTOB IIIaBHOM nmoarpymisl 11 rpymmsr.
Crpoenue atomoB. lllenouHo3emenbHble METAIIIBI — MPOCTHIE BEllleCTBAa. BaxkHele COeIMHEHUS IET0UYHO3EMENIbHBIX METAIIJIOB — OKCH/JIbI, THAPOKCUABI U
COJIH (XJIOPHJIbI, KApOOHATHI, HUTPATHI, Cyab(haThl, (hocdaTsl), UX CBOMCTBA U MPUMEHEHHE B HAPOJTHOM X03siicTBe. Amomunauii. CTpoeHue atoMma, (hu3ndeckue
Y XUMHUYECKHE CBOMCTBA MPOCTOro BemiecTBa. CoeTMHEHNUs allFOMUHUS — OKCHUJ] U THAPOKCHU, X aM(OTEepHBIH xapakTep. BaxHeiiue coinu amoMUHUS.
[Ipumenenue antoMuHus U ero coenunenui. XKenezo. Ctpoenue aroma, (pU3MUECKUE U XUMUYECKUE CBOWCTBA IPOCTOro BelecTBa. ['eHeTnueckue psaasl Fe2+
u Fe3+. Baxueiiue conu xene3a. 3HaUCHHE JKeJe3a U ero COSAMHEHUN JIJIsl IPUPOABI U HAPOJHOTO XO35MUCTBA. Y POK-YIIPa)KHEHUE C UCIIOJIb30BAaHUEM
CaMOCTOSITENIbHOM pabOThI 110 BBIITOJIHEHUIO TPOBEPOYHBIX TECTOB, 33JaHUN U YIIPa)KHEHUH.

O6061menue 3Hanui o Teme «Metamib». KontponbHas padota 2. o Teme «MeTamiby».

JemoHncTtpanuu. O0pasibl MET0YHbIX U LIEI0YHO3EMEIbHBIX MeTaiuioB. O0pa3iibl criiaBoB. B3aumonelicTBrue HaTpus, JIUTUS U KaJIbIUs C BOAOK.
BiaumopeiicTBue HaTpUs U MarHusi ¢ KUCIopoaoM. Bzanmopeiicteue metannos ¢ HemeTaiamu. [lonydenne runpokcunos xxenesa (I11) u (II1). KayectBennbie
peakuuu Ha noHbI Fe2+ u Fe3+.

JlaGopaTopHsble onbIThl. B3aumozelicTBue pacTBOPOB KUCIIOT U coselt ¢ MeTaiutaMu. O3HaKOMJIEHHE ¢ pyAaMu xkere3a. OKpaluBaHie IIaMeHH COJISIMU
LIEJTOYHBIX METAIUTOB. B3anmoaeicTere kanplus ¢ Boaou. [lonyyenne ruipokcuaa Kbl U UCCIEIOBAHUE €ro CBOMCTB. [lomyuenne ruipokcuaa alFloMUHUS
U UCCIIeJIOBaHUE ero CBOMCTB. B3aumoseiicTBue xxenesa ¢ consHoi kucnotoit. [Tomyuenue ruapokcunos xenesa (II) u (III) u uccnenoBanue ux cBOMCTB.

Tema 3. TIpaktukyMm 1 «CBoiicTBa METAJJIOB U UX coelUHEHUN» (14.)

[TpakTryeckas pabota. Pemenne sxcriepuMeHTaIbHBIX 33/1a4 Ha pacliO3HaBaHUE U MOJIY4YEeHUE COeIMHEHUH METalIOB.

Tewma 4. Hemeramist (244.)

OOm1ast xapakTepUCTHKa HEMETAJUIOB: NosioxkeHue B [lepronndeckoit cucteme, 0cOOEHHOCTH CTPOEHUS aTOMOB, AJIeKTpooTpHLaTesibHOCTh (D0) Kak Mepa
«HeMeTalnmMYHocT», psia D0. Kpucranandeckoe CTpoeHHe HEMETAIIJIOB — MPOCTHIX BelecTB. AjutoTponus. dusnueckue cBoiicTBa HEMETAIOB.
OTHOCHUTENBHOCTD MOHATUH «MeTa» — «HeMeTau». Bonopoa. Boga. [lonoxenne Bogopoaa B Ilepnoanueckoil cucreme xuMmuueckux 3iemMenToB /1. 1.
MenpneneeBa. CTpoeHre aToMa 1 MOJIEKyJIbl. DU3NYECKre U XUMUYECKHE CBOWCTBA BOJIOPO/IA, €T0 MOJIy4eHUe U NpuMeHeHne. Bona. CTpoeHne MOJIeKyIIbl.
Bonoponnas xumuueckas cBsizb. duzndeckre CBOWCTBA BOAbI. AHOMAJIMH CBOMCTB BOJIBL. I napoduiabHble U THIpodoOHbIE BelecTBa. XMUMUUYECKHE CBONCTBA
Bozbl. KpyroBopot Bojibl B mpupoze. Bogoouncrka. Aspanus Boabl. beiToBbie punbTpsl. MuHepasibHbIe BOJBL. JIMCTUIUIMPOBaHHAS BOJA, €€ MOJIydeHue U
npuMeHeHne. OO011as xapakTepucTuka rajoreHoB. CTpoeHue atoMoB. [IpocThie BelecTBa 1 OCHOBHBIE COETUHEHUS T'aJIOTeHOB, UX cBOicTBa. KpaTkue
CBEJIEHUs 0 XJIope, Opome, hrope u noje. [IlpuMeHeHne raJoreHoB U X COeMHEHNN B HapoJHOM Xo3siiicTBe. Cepa. CTpoeHue aToma, aJuIoTPOIHs, CBOHCTBA U
npuMeHeHne pomoudeckoii cepsl. Okennsl cepsl (IV) u (VI), ux nomyuenue, cBoiicTBa u npuMeHeHne. CepHasi KHCIOTa U €€ COJIM, UX TPUMEHEHHE B
HapoaHOM xo3siiicTBe. [IpousBoncTBO cepHOi KucIoThl. A30T. CTpoeHue aToMa 1 MOJIEKYJIbl, CBOMCTBA MPOCTOT0 BellecTBa. AMMHUAK, CTPOEHHE, CBOMCTBA,
nonydyeHue u npumeHenue. Coiu aMMoHuUs, UX cBoicTBa U mpumeHenue. Okcunpl azota (1) u (IV). AzoTHas kucnora, ee cBoiicTBa U npuMeHeHue. Hutpartsr u
HUTPUTHI, TPOOIEMa UX COAEPKAHUS B CEIbCKOXO3SICTBEHHOM POIyKITMU. A30THBIE ynoopenus. @ocdop. CtpoeHne aToma, auIoTPOIHS, CBOMCTBA OEI0T0 U
kpacHoro (ocdopa, nx npumenenue. OcHoBHbIE coenunenus: okcua Gocdopa (V) u opropochopnas kucnota, hocdarsl. DochopHbie ynoOpeHus. YTaepo.
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Crpoenue aToma, alnjaoTponus, cBoiictsa Mmoaudukanuii, npumenenue. Oxcuapl yriaepoaa (II) u (IV), ux coiictBa n npumenenue. KapOoHaTsl: KalnbLUuT, cOJa,
MOTAalll, UX 3HaYEHUE B MPUPOJE U KU3HU YesoBeka. Kpemuuii. CtpoeHue atoMa, KpUCTAJUIMYECKUI KPEMHUM, €ro CBOMCTBA U MpUMEHeHHe. OKCUa KpeMHUS
(IV), ero npupoausie pasHOBUAHOCTU. CHIMKAThI. 3HAYEHHUE COEIMHEHUIN KPEMHHUS B )KUBOM U HEeXUBOU npupoe. IloHaTrne o cuinukaTHON IPOMBIIIEHHOCTH.
O6061menue o Teme «HemeTtamnbly. Ypok yrpakHEHHE C UCIIOIb30BaHHE CAMOCTOSTEILHON pabOThI 1O BHIMOIHEHHIO IPOBEPOUHBIX TECTOB, 3aJaHUI U
YIPa)KHEHUM.

Kontponbnas 3. pabora o teme «Hemeramip»

Hemonctpanuu. O6pasibl raloreHoB — MPOCTHIX BEMIECTB. B3anMoIeiicTBIE TaIOT€HOB C HATPUEM, alTIOMUHHEM. BEITECHEHHE XJIOpOoM Opoma Witu ojaa u3
pacTBOpOB UX coiiel. B3auMmopeiicTBre cepsl ¢ MeTaullaMH, BOJOPOJAOM U KUCIOpoaoM. B3aumonecTBue KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEBIO.
OOyrnvuBaHue KOHIICHTPUPOBAHHOM CEPHOM KHCIOTOM OpraHndecKuX coennHeHuil. PazdaBienne cepHoit KUCIOThL. B3anMoeiicTBie KOHIIEHTPUPOBAHHON
a30THOM KUCJIOTHI ¢ Mebto. [loronienre yrieM pacTBOPEHHBIX BEIIECTB WK ra30B. BoccTaHoBneHue Menu u3 ee okcuaa yriaem. O0pasibl IpUupoaHbIX
COeIMHEHMH XJI0pa, cepbl, pocdopa, yriepona, kpemaus. OOpa3Ibl BAXHEHIINX 171 HAPOJTHOTO X035iCTBA CyIh(haToOB, HUTPATOB, KapOOHATOB, (hoc(haToB.
OO0pasupbl cTeKIa, KepaMHUKH, [IEMEHTA.

JlaGopatopusbie onbITh. [loyuenue, coOupanue U pacrio3HaBaHUE BOAOpoaa. VccinenoBanre MOBEpXHOCTHOTO HATSXKEHHS BOJIBL. PacTBOpeHne nepmaHraHara
KaJusl WK MEAHOTo Kynopoca B Bofe. ['uaparanus o6e3BoxkeHHoro cynbdata meau (II). Msrorosnenue runcoBoro orneyarka. O3HaKOMIICHHE C KOJUIEKIUEH
OBITOBBIX (PMIIBTPOB U M3yYEHHE WHCTPYKIIMU JOMAIITHETO OBITOBOTO (GruibTpa. O3HAKOMIIEHHE C COCTAaBOM MUHEpaJIbHOM BO/Ibl. KauecTBeHHAast peakius Ha
ranoreHua-uoHsl. [lomyuenue, cobnpanue 1 pacro3HaBaHue KUCIopoaa. ['opeHue cepbl Ha Bo3ayxe U Kuciopoje. CBoiicTBa pa30aBiieHHOM cepHON KUCIOTHI.
N3yuenue cBoiictB ammuaka. PacrioznaBanue cosneil ammoHnusi. CBoiicTBa pa30aBiIeHHON a30THON KUCIOTHL. B3aumoeiicTBue KOHIIEHTPUPOBAHHON a30THOM
KHUCJIOTHI ¢ Mezibto. Pacnio3HaBanue - ¢pocdaros. 'openue yris B kuciopoze. [lonydyenue, coOupanue u pacro3HaBaHue yriekucioro rasa. [lomyuenue
YTOJBHOM KUCTIOTHI U U3y4YeHHE ee CBOMCTB. [lepexoa kapOoHaTa B ruapokapooHar. Paznoxenue runpokapobonara Hatpus. [lomydeHue kpeMHEBOW KUCIIOTHI U
H3y4YECHHUE €€ CBOWCTB.

Tema 5. TIpaktukym 2 «CBoiicTBa COeTUHEHUI HEMETAIIIOB (3 4.)

[TpakTryeckas pabota. Pemenne sxkciepuMeHTaNbHBIX 33/1a4 110 Teme «lloarpymnmna ranoreHoBy.

[IpakTuueckas pabota. Pemienue sxcnepuMeHTaNbHbIX 3a/1a4 1o Teme «[loarpynmna kuciopoaar.

ITpakTuyeckas pabora. [Tonyuenue, coOMpaHue u pacrio3HaBaHUE ra3oB.

Tema 6. KpaTtkue cBeeHus 00 OpraHnyecKux coeauHeHusx (44.)

VYrnesonopoasl. Heoprannueckue u opraHndeckie BelecTBa. Y IIIeBOAOpOAbl. MeTaH, 3TaH, IPOIaH KakK MpeAeIbHbIE YITIEBOAOPOAbl. DTUJIEH U AllETHIIEH KaK
HenpeJenbHble (HEeHACKIILIEHHBIE) YTIIIeBOAOpoabl. ['opeHue yrieBonopooB. KauecTBeHHbIE peakliuy Ha HeMpeelbHble coeMHEeHus. Peakuus
neruapupoBanus. Kucrnopoacoaepxaiiye opraHndeckue COeAMHEHUs. DTUIIOBBINA CIIUPT, €ro MOoTydeHue, IpUMeHeHHe U (PU3UO0 JIOTUYecKoe JIeHCTBHE.
TpexaToMHbIil ciupT ruuepuH. KauecTBeHHas peakiysi HA MHOTOaTOMHBIE CIUPTHI. YKCYCHAasl, CTEAPHUHOBAS 1 OJIEMHOBAsI KUCIIOTHI — MPEICTaBUTENH Kilacca
KapOOHOBBIX KHCIOT. XKupbl. MbuTa. A30TCOIepKalHe OPraHnIeCKUue COSMHEHH. AMUHOTpYNa. AMUHOKUCIIOTEL. AMUHOYKCYCHas KHCiIoTa. bemku
(mpoteuHsl), UX PYHKINHU B XKHUBBIX Oprann3Max. KauecTBeHHbIe peakiuu Ha OeNKH.

JleMoHcTpanuuu. Monenu MoJieKysl MeTaHa, 3TaHa, IpoIaHa, TUJIeHa U aleTHiIeHa. B3auMoneiicTBre aTueHa ¢ OpoMHOI BOJOW U pacTBOPOM IepMaHraHaTa
kanus. OO1me XuMu4Yeckre CBOMCTBA KUCIIOT Ha MPUMEpPE YKCYCHOM KuCoThl. KauecTBeHHas peakiiyus Ha MHOTOATOMHbBIE CITUPTHI.

JlaGopatopusbie onbIThl. KauecTBeHHBIE peakliuy Ha OEIIKH.

Tewma 7. OG001IeHNE 3HAHUHN IO XUMHUHU 32 KypC OCHOBHOM mikoJibl. [TonroroBka k OI'D (11 4.)
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[Tepuonnueckuii 3akoH u [leprnonnueckas cucreMa xumudeckux 3aeMeHToB 1. M. Menaeneesa. @U3nuecKuid CMBICII MOPSAIKOBOTO HOMEpA 3JIEMEHTA, HOMEPOB
MEepUOJIa U IPYIIbl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COCJIMHEHUH B MEPUOJIaX U IPYIINAX B CBETE MPEICTABICHUNA O CTPOCHUU aTOMOB
snemMeHTOB. 3HaueHue [leprnonnueckoro 3akoHa. Bubl XUMUUECKUX CBSI3€H U TUIBI KPUCTAINIMYECKUX PEIIETOK. B3auMOCBs3b CTpOEHHUS U CBOMCTB BELIECTB.
Knaccudukanmss XuMHUUeCKUX PEaKIMi M0 pa3IuYHbIM ITPU3HAKAM (YHCIIO M COCTaB PEarnpyromux 1 00pa3yronuXxcsl BEIIeCTB; HAIMYNE TPAHMIIBI pa3enna
¢a3; TeroBoi 3 PeKT; N3MEHEHUE CTETICHEH OKHICICHUSI aTOMOB; UCTIOJIb30BAaHUE KATAIM3aTOPA; HAIIPABIICHUE TPOTeKaHUs peakiini. CKOPOCTh XUMUYIECKUX
peaknuii 1 GpakTopsl, BaUsAomue Ha Hee. OOpPaTUMOCTh XUMHUYECKHUX PEAKIIUN U CITOCOOBI CMEIICHHST XMMHUYECKOTO paBHOBeCHs. [IpocThie U ClIoKHBIE
BellecTBa. Merasuibl U HeMeTalibl. [ 'eHeTHuYecKue psjibl MeTalljia, HeMeTallla U epexoHoro Metauia. OKCUIbl M THUIPOKCUIBI (OCHOBaHUS, KUCIIOTHI,
ampoTepHbIe THAPOKCHIBI), coti. VX cocTaB, KiaccuuKaius 1 o01yue XMMIIECKUE CBOMCTBA B CBETE TCOPUH AJICKTPOJUTHICCKOMN TUCCOLUAIIMH. 3aIuTa
MPOEKTOB.
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Temaruueckoe IJIaHUPOBAHUC.

8 Knacc

No Tema KonnuecTBo
4acoB

1 BBEJIEHUE . 5

2 Tema 1. ATOMBI XUMHUECKHX 3JIEMEHTOB 10

3 Tewma 2. IIpocThie BemecTa 7

4 Tewma 3. CoenuHeHNs] XUMUYECKHUX JIEMEHTOB 14

5 Tewma 4. 3mMeHeHus, TPOUCXOASIINE C BEILIECTBAMU 13

6 Tema 5 PactBopenue. PactBopel. CBOICTBa paCTBOPOB 3JIEKTPOJIUTOB 19
68

9 knacc:

No Tema KomnuectBo
4acoB

1 Beenenune. OOmias xapakTepuCcTUKa XUMHUUECKHUX 3JIEMEHTOB U XMMHUYECKUX peakuuid. [lepuoanuecknii 3akoH u 11

Ilepuonnueckas cucrema xumuueckux aneMeHToB J[. . Menneneesa

2 Tema 1.Metasibl 14

3 Tema 2. [Ipaktukym 1 «CBOMCTBa METAJUIOB U MX COEIUHEHUI 1

4 Tema 3. Hemetaysr 24

5 Tewma 4. [Ipaktukym 2 «CBONCTBA COEAMHEHUI HEMETAIIJIOBY 3

6 Tema 5. Kparkue cBenenns 06 OpraHMdecKux COSIUHEHUSIX 4

7 Tema 6. O0001IeHNE 3HAHUI TTO XUMUHU 32 Kypc OCHOBHOM mikoJibl. [Toaroroska k OI'D 11

8 Uroro: 68
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KAJIEHJAPHO-TEMATHYECKOE

ININIAHUPOBAHUE

ITo xumun

(yka3aTp npeameT, Kypc, MOIYJIb)

Knace _ 8
Yuurenn Slononckas H.B.
KoanuecTBo 4acoB: Bcero 68uaca ; B HEIEIIO 2 vaca;
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Ne m\in Tema ypoka Jlata o Jlata
IUIaHY bakTHyecKku

1 BBEJIEHMUE (5 yacoB)
[Tpeamer xumun. Bemecta .MucTpykTaxk mo Th (BBOHBIN)

2 Ilpakmuueckasa paooma Ne 1. [Ipasuna TH npu pabome 6 xumuueckom kaburneme. Ilpuemol
obpawenus ¢ 1a60pamopHuiM 000pPYO0SaHUEM U HA2Pe8AMENbHLIMU NPUOOPAMU .

3 XuMHYecKasi CHMBOJIHMKA.

4 ITepnonuueckas cucrema J[.M.MenaeneeBa

5) OTHOCHTENbHAS ATOMHASI K MOJICKYJISIpHASI MACChl. PacdeTHbIe 3a/1a4u 110 XUMUYECKOU (popmyie.

6 Tema 1. ATombl xXuMu4ecKkux 3j1eMeHTOB (10 yacoB) OCHOBHBIE CBEICHUS O CTPOCHUHU aTOMA.

7 W3otomel.

8 DJIEKTPOHBI M UX PACIPEICIICHNE TI0 SHEPTEeTHICCKUM YPOBHM dteMeHToB No 1-20.

9 [lepuonnueckas cuctemMa u CTpOEHUE aToMa.

10 Wonbl MoHHas CBS3b .

11 KoBaneHnTHas HenmonsipHas CBsI3b

12 DJIEKTPOOTpULIATENBbHOCTh. KOBasieHTHAsT NOJIIpHAas CBS3b.

13 Mertamindeckas CBS3b.

14 KoppeknnonHble ynpaxxHeHus! 10 TeMe «ATOMBI XUMUYECKHX 3JIEMEHTOBY.

15 Kountpoabnas padora Ne 1 no reMe «KATOMBbI XUMHYECKHX 3JIEMEHTOBY.

16 Tema 2. IIpocTsie BemecTBa (7 4acoB)
IIpocThle BemecTBa — METaIbI

17 IIpocTele BenmecTBa — HeMeTauIbl. AJITIOTPONUSL.

18 KonuuectBo BemecrBa. Monbs. MosisipHast Macca BellecTBa.

19 Mounsipablii 00bEM ra3000pa3HbIX BEIIECTB.

20 Pemienue 3a1au ¢ UCNoJIb30BaHUEM MOHATUN: KOJMYECTBO BEIIECTBA, MOJISIpHAsL Macca.

21 Pemenne 3aay ¢ HCOIb30BaHUEM TTOHSITHI: MOJIIPHBIN 00BEM Ta30B, YHCIIO ABOTAJIPO.

22 KonTpoJib u koppexkuus 3Hanuii no teme «Ilpocrsie BemecTBay.

23 Tema 3. CoennHeHnsi XuMHYecKHX 31eMeHTOB (14 yacoB) Baxkueiinme kiacchl OMHAPHBIX
COECTMHEHUN

24 OcHoBaHu4.

25 Kucnotsl.
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26

Comnn.

27 KoppekiinoHnHbIie ypa)KHEHHS 110 BAXKHEUIIIMM Ki1accaM OMHAPHBIX COCAMHEHHH.

28 Kpucrannmdeckue pemeTku

29 Yucrele BelecTsa U CMECH.

30 MaccoBasi u 00beMHas J0JIM KOMIIOHEHTOB CMECH.

31 KonuyecTBeHHBIE pacyeThl, CBSI3aHHBIE C IIOHATHEM «IOJIS.

32 KonmuecTBeHHBIC pacyeThl, CBI3aHHBIC C TOHITHEM «I0JISD.

33 IIpakTnyeckas padora Ne 2:IlpuroroBiienne pacTBopa caxapa u onpejaejeHue MaccoBoOi
J0JIH €r0 B pacTBOpe

34 Koppekuuonnwie ynpasicnenus no meme « CoeOuHeHUA XUMUUECKUX ITIEMEHM08).

35 Kourpoabnas padora Ne 2 no reme « CoeouHenuss XUMUYECKUX DJIEMEHMO8Y.

36 Tema 4. U3meHenusi, mpoucxoasimue ¢ Bemecreamu (13 gac)
Du3nyecKue SBICHUS B XUMUH.

37 XHUMHYECKUE PEAKITUH.

38 XVUMUYECKUE YpaBHEHHS

39 IIpakTnyeckas padora Ne 3. [IpusHaku XUMHYECKHX pPeaKIHil.

40 Peakunu pasnoxeHusl.

41 Peaknnn coeqnaenns.

42 Peakmuu 3amernienus.

43 Peakmun oomeHa.

44 Tunbl XUMHUUECKUX peakluii Ha MPUMepe CBONCTB BOJIBI.

45 Pemenne pacyeTHBIX 3a/1a4 110 XUMUYECKUM yPaBHEHUSIM.

46 Pemenrie pacyeTHBIX 3a/1a4 10 XUMUYECKUM YPaBHEHUSIM.

47 O6006menue o Teme «M3MeHeHus:, MPOUCXOISAIINE C BEIIECTBAMMI.

48 KonTponbnas paborta Ne 3 o reme «/3MeHEeHMSs, MPOUCXOISIINE C BEIIECTBAMI.

49 TemaS. PacTBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJUTOB (19 yacoB)

PactBopenue. PactBopumMocTs. Turnsl pacTBOpOB.

50 Dnekmponrumuueckas ouccoyuayust. OCHOBHbIE NOTONCEHUSL.

o1 HonHble ypaBHEHNS

52 Kucnotsr B cBeTe TO/,

53 Koppekinonusie ympaxHEHHUS TT0 KACIOTaM.

54 OcnoBanusg B ceere TO/I.

55 KoppekinoHnHbie ynpaKHEHHS TI0 OCHOBAHUSIM.
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56

OKcHIEL

57 Koppek1roHHble yIpaKHEHUS 110 OKCUIAM.

58 Comu B cBete TO/I.

59 KoppekiroHHble yIpa>KHEHUS 110 COJIM.

60 O606menne marepuaina: «CBoiCTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEILIECTBY

61 IpakTnyeckas padbora Ne 4:Y cjioBHsI NIPOTEeKAHUS XUMHYECKHUX PeaKIUil B pacTBOpax
3J1eKTPOJINTOB 10 KOHLA.

62 IpakTnyeckas padora Ne 5. CpoiicTBa KHCJI0T, 0CHOBAHMA, OKCH/I0B H COJIEH.

63 ['eneTruecKas CBSI3b MEX/IY KJIaCCAMU HEOPTaHMUECKUX COCTMHEHUH.

64 IIpakTuyeckas padora Ne 6. Pemienne 3xcnnepuMeHTAJIbBHBIX 321a4.

65 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIUU. Y IpakHEeHUs B cocTtaBiennn OBP meronom
3JIEKTPOHHOrO OajaHca.

66 CBoiicTBa BemecTB H3y4eHHBIX KiaccoB B cBete OBP.

67 Kontpoabnas padora Ne 4 no reme «PacrBopenue. PactBopsl. CBolicTBa pacTBOPOB
3J1eKTPOJIUTOBY.

68 AHanu3 u koppekuus 3HaHuil no reme PactBopenne.PactBopel. CBolicTBa pacTBOpPOB

SJICKTPOJINTOB.
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KAJIEHJAPHO-TEMATHYECKOE

IINTAHUPOBAHUE

ITo xumun

(yKazaTh npeiMeT, Kypc, MOIYIb)

Kmace _ 9
Yuurensb S6nonckas H.B.
KonuuecTBo uacoB: Bcero 68 4vacos ; B HEJICIIIO 2 yaca;
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Ne Tema OcHoBHbIE BUBI [Inan | dakt
JESITEIbHOCTH
1-2. | BBoaublil HHCTPYKTaX MO | XapaKTepHU30BaTh XUMUYECKUE 3JIEMEHThI | —3-T0 MepHoI0B MO UX MOJI0KEHUIO B
Tb npu pabote B kabunere | [lepuoamdeckoii cucreme xumuueckux snemeHToB J[. . MenzaeneeBa. ApryMeHTHPOBATH
xumuu. [lepBuynbiii CBOMCTBA OKCHJIOB ¥ TUIPOKCUIOB METAJLUIOB U HEMETAJLIOB IIOCPEICTBOM
MHCTPYKTaX Ha pabouyeM MOJIEKYJISIPHBIX, TIOJIHBIX ¥ COKPAILEHHBIX HOHHBIX YPABHEHUN PEaKIUi
Mecre. XapakTepUCTHKA
XMMHMYECKOT'0 3JIEMEHTa Ha
OCHOBaHUU €T0
II0JIO’KEHHUS B
[Iepnonnueckon cucreme
. . MenneneeBa
3. AM(poTepHBIE OKCUIBI U OOBsCHATB, UTO Takoe aM(pOTepHBIe coequHeHNs. Ha0monaTh 1 ONMCHIBATh PEAKIIUU
TUIPOKCHIBI MEX]y BEIIeCTBAMH C TIOMOIIBIO PYCCKOTO (POHOI0) SA3bIKA U SI3bIKA XUMUH.
XapakTepu30BaTh JBOMCTBEHHBIIN XapaKTep CBOMCTB aM(OTEPHBIX OKCUIIOB U
TUAPOKCUIOB. IIpOBOANUTE ONBITHI IO MOJIYYEHUIO U MTOATBEPKICHUI0 XUMHUECKUX
CBOMCTB aM()OTEPHBIX OKCUAOB U THJIPOKCUJIOB C COOJIIOJIEHUEM MPABUIT TEXHUKU
0e30macHOCTH
4, [lepuoanueckuii 3akoH 1 | Pa3nuyarh eCTECTBEHHYIO U UCKYCCTBEHHYIO KiacCUPUKaluu. ApryMeHTHPOBaTh
[lepuonuueckas cucrema | oTHeceHue [lepronnyeckoro 3aKkoHa K €CTeCTBEHHOH Kilaccuukanuu. MoienupoBarth
1. . MenneneeBa B cBeT€ | XUMHUYECKUE 3aKOHOMEPHOCTH C BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BbEKTa U
YUYEHHSI O CTPOCHMU aToMa | MPEJICTaBICHUEM MX B IPOCTPAHCTBEHHO-TpapUUecKor HITH 3HAKOBO-CUMBOJIUYECKOM
dhopme
S. XuUMHUECKas OpraHu3alys | XapakTepu30BaTh POJIb XUMHUYECKHX DJIEMEHTOB B JKUBOUN M HEXUBOU NPUPOJIE.
KUBOU U HEXXKUBOU KnaccupunupoBaTs XUMHUYECKUE 3JIEMEHTHI B KJIETKAaX Ha MAaKpO- U MUKPO3JIEMEHTHI
ITPUPOJIBI
6. Knaccudukanus OOBACHATD, YTO TAKOE XMMHUECKAsl peaKiusl, peaKllMi COeIMHEHUS, peaKlIuu

XUMHNYCCKHUX peaKL{I/Iﬁ 1o
Pa3InIHBIM OCHOBAHUAM

pas3ioKeHus], peakiui 00MEeHa, peakuy 3aMELIeHUs, PeaKIIui HeHTpalnu3aluy,
AK30TEPMHUYECKUE PEAKIIH, YHIOTEPMUICCKHIE PEaKIInU, 00paTUMbIEC PEaKIInH,
HEOOpaTUMBIE PEAKIH, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEaKIIUH, TOMOTCHHbIE
pEaKIuy, TeTePOreHHBIC PEAKIINH, KAaTATITHIECKUE PEAKIIH, HEKATATUTHIECKUE
peakiyu, TermaoBoi 3 dekT Xxumuueckoi peakimu. KimaccupumpoBars XuMH4eckue
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pCaKknuu 1mo pa3jindHbIM OCHOBAHUSAM. CocTaBisiTh MOJICKYJIAPHBIC, ITOJIHBIC U
COKpall€HHbIC HOHHBIC YPABHCHUA peaKHHﬁ. OHpe,I[CJ'IHTB OKHCJIUTECIIb 1 BOCCTAaHOBUTCIIb,
IMPOLECCChbI OKHUCJICHUA U BOCCTAHOBJICHUS. Ha6JIIOI[aTB " OIIMCBIBATH PCAKIUH MCKIY
BCIICCTBAMM C ITOMOIIIBIO PYCCKOI'O (pO,Z[HOFO) SA3bIKa U A3bIKa XMMHH

7. ITonsTHE 0 cKOpOCTH OOBACHATD, YTO TAKOE CKOPOCTh XMMUYECKON pEaKkIuy. Y CTaHABIMBATh IPUYNHHO-
XMMHYECKON pEeaKIMH CJICICTBEHHBIE CBSI3U BJIMSHUSI HEKOTOPBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKUX PEeaKLUi

8. KaranusaTopsl OOBACHATD, UTO TaKoe KaTtanu3arop. HabmoaaTh n ONMUCHIBATh PEAKLIUN MEKILY

BEIIECTBAMH C IIOMOIIBIO PYCCKOIO (POJHOI0) sI3bIKA U sI3bIKa XMMUU. CaMOCTOSTENILHO
IIPOBOJIUTH ONBITHI, NOATBEPKAAIOIINE BIMSHUE KATAIM3aTOPOB HA CKOPOCTh

9-10. | O6o0mmeHue u [IpoBoANTH OLIEHKY COOCTBEHHBIX JOCTUKEHHUM B yCBOEHUU TeMbl. KOoppekTupoBath cBOU
CUCTEMAaTU3aLINs 3HAHUA B COOTBETCTBUU C IUIAHUPYEMBIM pe3yabTaToM. [TomyuaTs xumMuueckyro
3HaHUH 10 TeMe nHbOpMAINY U3 Pa3IMYHBIX UCTOYHHUKOB. [IpeacraBiars nHpopmanuio no teme «Oo1mas
«BBenenue. XapaKTepUCTHKA XUMUYECKUX JIEMEHTOB U XUMUYECKUX peakuunil. [lepuonnyeckuil 3akoH

u Ilepuoanueckas cuctema xumudeckux anemenToB Jl. V1. MenzaeneeBa» B Buje Tadbaul,
CX€EM, OIIOPHOI'0 KOHCIEKTA, B TOM uucie ¢ npuMeHeHueM cpeacrs KT

11. KonTponbnast padora Ne 1
«BBenenune»

12 [TonoxxeHnue 31eMeHTOB- OOBACHATD, YTO TaKO€ MeTasUIbl. PaznuyaTh (OpPMBI CYIIECTBOBAHUSI METAJIIOB:
METaJUIOB B JJIEMEHTBI U MIPOCTHIE BELECTBAM XapaKTEPU30BaTh XUMUYECKUE DIIEMEHTBI-METAILIIBI 10
[Iepunoanueckoit UX IOJI0KECHUIO
cucreme . 1. B [Iepuoanueckoii cucreme [I. . Menneneesa. [Iporao3upoBars CBOMCTBA HE3HAKOMBIX
Menneneesa u METAJIOB IO MOJ0KEHUIO B [leproauyeckoil cucteMe XxuMuieckux 3neMenToB /1. 1.
0c0OEHHOCTH cTpoeHMs ux | MeHeneena.
atomoB. Pu3nueckue VYcraHaBnIMBaTh NPUYNHHO-CIIEICTBEHHBIE CBA3U MEXAY CTPOCHHEM aTOMa, BUJIOM
CBONCTBA. XUMUYECKOH CBA3U, TUIIOM KPUCTAININYECKOHN PELIETKH METAJJIOB — IIPOCTHIX BELIECTB U

WX COEJIMHEHHH.
13. XHUMHYECKUE CBOMCTBA OOBACHATD, UTO TAKOE PsiJi AKTUBHOCTH METAJUIOB. [IpUMEHATH ero Ui XapaKkTepUCTUKH

METAalJIOB

XUMHUYCCKUX CBOﬁCTB HpOCTBIX BCIICCTB-MCTAJIJIOB. O606IIIaTI) CI/ICTeMy XUMHNYCCKUX
CBOMCTB METAJJIOB KaK «BOCCTaHOBUTEIbHBIE CBOWCTBa». COCTABIISITh MOJNEKYISIPHBIE
YpPaBHEHUS PEaKIUi, XapaKTePHU3YIOIINX XUMHUYECKHE CBOMCTBA METAJVIOB B CBETE YUCHHS
00 OKUCIUTETHHO-BOCCTAHOBUTENBHBIX MPOIIECCaX, a PEAKIUU C y4aCTHEM AJIEKTPOIUTOB
HpeHCTaBHﬂTB TAaKX€ U B HOHHOM BUJIC. Ha6J'IIO}IaTI) 1 OIINChIBATH peaKHI/II/I Me>1<)1y
BEIIECTBAMH C MTOMOIIBIO0 PYCCKOTO

(poHOTO) sI3bIKA | SI3bIKa XUMUH. CaMOCTOSITEITLHO MTPOBOIUTH OMBITHI,
HO,Z[TBCp)KI[aIOH_[I/Ie XUMHUYCCKUC CBOﬁCTBa MCTAIJIOB, C COGHIO,Z[GHI/ICM HpaBI/IH TCXHUKN
0e30IacCHOCTH.
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14.

Merasuibsl B Ipupoze.
O061mue crioco0b! UX
MOJTy4eHUS

Knaccudumuposats HopMbl IPUPOAHBIX COSAMHEHUI METAIIOB. XapaKTepru30BaTh
o01mue crnocoObl MOTY4YEeHU METAIOB: ITUPO-, TUJPO U AIEKTPOMETAIUTYPrHH.
KoHkpetuznpoBaTh 3TH CIIOCOOBI IPUMEPAMU U YPaBHEHUSIMH PEAKIIMK C COCTABICHHEM
3JIEKTPOHHOI0 OajaHca

15 ITonsTHe 0 KOppO3UN OOBACHATD, UTO TaKOE KOPPO3Hsl. PaznuuaTh XUMUYECKYIO U 3JIEKTPOXUMHUYECKYIO
METAJIJIOB KOPPO3HIO.
NnnrocTpupoBaTh MOHATHS «KOPPO3USL», «XUMUUECKAsT KOPPO3UA», «IIIEKTPOXUMUYECKAS
KOppO3Hs» IpuMepaMu. XapaKkTepu30BaTh CIIOCOObI 3alIUThl METAJIOB OT KOPPO3HHU
16- OOm1ast xapaKTepUCTHKA OOBACHATH STUMOJIOTUIO Ha3BAHUSI TPYIIIbI «ILEJIOYHbIE METAJUIbI». J[aBaTh 0011yI0
17. 2JIEMEHTOB [A rpymnmsl. XapaKTEPUCTHUKY LIEIIOYHBIX METAJIJIOB 10 X 0JI0KeHUIO B [leproaudeckoit cucreme
CoennHeHus MIETOUYHBIX xumuueckux snemeHToB /1. . MenneneeBa. Xapakrepu3oBaTb CTPOCHUE, PU3NYECKUE U
METaJIJIOB XMMHUYECKHE CBOWCTBA LIEJIOUHBIX METAJIJIOB B CBETE OOIIEr0, 0COOEHHOI0 ¥ €MHUYHOTO.
[Ipencka3eiBaTh GU3NIECKHE M XUMHYECKHE CBOMCTBA OKCUIOB U THAPOKCHIIOB
LIEJIOYHBIX METAJIJIOB HA OCHOBE UX COCTaBa M CTPOEHUS U MOATBEPKAATH IPOrHO3BI
YPAaBHEHUSAMH COOTBETCTBYIOIIUX peakuui. [IpoBoauTE pacdyeTsl 10 XUMHYECKUM
(dbopMynaM U YpaBHEHUSAM peakIMii, IPOTEKAOIUX C YYaCTHEM IIETOYHBIX METAJUIOB U
HUX COeIUHEHUN
18- [I{erounO3eMENBHBIE OOBACHATH STUMOJIOTUIO HA3BAHUSI TPYIIIBI «ILEJT0YHO3EMENbHbIE MeTallIbl». JlaBaTh
19. METaJUIBL. OOIIYI0 XapaKTEPUCTHKY LIEIOYHO3EMETbHBI METAIIJIOB 110 UX MOJIOKEHUIO B
CoennHenus IIepnonnueckoii cucreme xuMudeckux snemenTos . . Menzaeneesa. Xapakrepu3oBarhb
LIEJI0YHO3EMEBHBIX CTpoeHHe, (PU3HUeCKHe U XUMUYECKHE CBOMCTBA IIEIOYHO3EMENbHBIX METAJNIOB B CBETE
METaJUIOB 00111er0, 0COOEHHOT0 U €AMHUYHOTO.
[Ipencka3piBaTh (pu3nvecKre U XUMUUYECKHUE CBOMCTBA OKCUIOB U TMIPOKCHIOB
LIEJIOYHO3EMETIBHBIX METAIUIOB HA OCHOBE UX COCTaBa U CTPOCHUS U MOATBEPKAATH
IIPOTHO3BI YPAaBHEHUSIMU COOTBETCTBYIOIIMX peakuuii. [[poBoauTh pacyeTs 1o
XUMHAYECKUM (hOpMyJIaM U YpaBHEHUSM peakIiii, IPOTEKAIOIUX C y4acTHEM
HIEJI0YHO3EMEIIBHBIX METAJUIOB M UX COETMHEHUI
20- ATOMUHUH U €T0 XapakTepu30oBaTh ATFOMUHUM IO €T0 MOJ0KEeHMIO B [leprnonueckoi cucreme
21. COCIMHEHMUS xuMmudeckux 3nementoB J1. . MenneneeBa. OnuceiBaTh CTpoeHue, pusnyeckue u

XUMHUYCCKUC CBOfICTBa AJIFOMHUHHA, HOJITBep)I()IaSI nux COOTBeTCTBYIOHII/IMI/I ypaBHeHI/IHMI/I
peakiuii. OOBACHATH ABOWCTBEHHBIN XapaKTep XUMUYECKUX CBOMCTB OKCHJIA U
TUIPOKCHIA AMFOMUHKS. KOHKPETU3UPOBATh ANEKTPOIUTAYECKOE MOJTYYEHUE METAIIIOB
OIHMCaHWEM TIPOU3BOJICTBA ATIOMUHUS. Y CTAHABIIMBATH 3aBUCUMOCTH 00JIacTeit
MPUMEHEHUS ATIOMUHUS U €r0 CIUIaBOB OT CBOMCTB. [IpoBOANTE pacyeThl N0 XUMUYECKUM
(dbopMyliaM U ypaBHEHUSIM PEAKIIHiA, TPOTEKAIOIIUX C yYACTHEM aTIOMUHUS U €T0
COCIMHECHH
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22-

Kene3o u ero coeTMHEHUS

XapakTepu30BaTh XKeEJIE30 I10 €ro MoJI0kKEHUIO B [Iepruoandeckon cucteMe XUMUYECKUX

23. anemenToB J[. . MenaeneeBa. OnuceiBaTh CTpOSHUE, (DU3NIECKUE U XUMUYECKUE
CBOICTBA XkeJle3a, OATBEPK/1as UX COOTBETCTBYIOLIMMU YPaBHEHUSIMHU PEAKIUI.
OOBACHATH JBOWCTBEHHBIN XapakTep XMMUYECKUX CBOMCTB OKCH/Ia M THIPOKCUIA Kelle3a.
KoHkpeTu3upoBaTh 3JIEKTPOIUTUYECKOE ITOJIy4YEHUE METAJUIOB OIIMCAHUEM IIPOU3BOJICTBA
’KeJe3a. Y CTaHaBIMBATh 3aBUCUMOCTh 00J1acTell IPUMEHEHUS JKele3a U €ro CIUIaBOB OT
cBocTB. [IpoBOANTE pacdeTsl N0 XMMUYECKUM (OPMYJIaM U YPaBHEHUSM pEaKIuii,
ITPOTEKAIOIINX C YYACTHEM JKEJI€3a M €r0 COCNMHEHUN
24, O06o00uieHne 3HaHM 1O [TpoBOIUTH OIIEHKY COOCTBEHHBIX JOCTH)KEHUI B yCBOSHHH TeMbl. KoppekTupoBaTh cBOu
TeMe 3HAHUA B COOTBETCTBUU C IUIAHUPYEMBIM pe3yabTaToM. [ToydaTs xumMuueckyro
«Mertansl MHGOPMAIIHIO U3 PA3ITUYHBIX HCTOUYHUKOB. [IpeacraBisaTe nHpopManuio no Teme
«Metasibl» B BUIe Ta0JINLL, CXEM, OIIOPHOTO0 KOHCIIEKTa, B TOM YHCJIE C IPUMEHECHUEM
cpeacts UKT
25 Kontponbnas padora No2
«MetayisDy
26. IIp.p Ne 1 «Pemenue DKCrepuMEHTAJILHO MCCIIEI0BaTh CBOMCTBA METAJNIOB U UX COECMHEHUM, pelaTh
JKCIIEPUMEHTAIbHBIX SKCIepUMEHTalIbHbIE 331auu 1o TeMe «Metamibsl». PaboraTth ¢ 1abopaTopHbIM
3a1a4 000py/I0BaHUEM UM HAarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBUH C ITPaBUIIAMU TEXHUKHU
Ha pacIiO3HAaBaHUE U 6e3onacHocT. HabmomaTe cBOMCTBA METAIJIOB M UX COCIMHEHUM U SIBJICHU,
MIOJIyYE€HUE COEAMHEHUN MIPOUCXOJAMMNX ¢ HUMHA. ONIUCBIBaTh XMMUUYECKUN IKCIIEPUMEHT C IIOMOILBIO PYyCCKOIO
METaJUIOB) (pomHOTO) sI3bIKa U A3bIKa XUMUU. DOPMYIUPOBATH BHIBOJIBI 10 PE3yIbTaTaM
MIPOBEIEHHOT0 YKcnepuMenTa. OnpenenarTs (MCXoast U3 yueOHOH 3a/1aun) He0OXOMMOCTb
MCII0JIb30BaHUsl HAOJIOICHUS HJIM SKCIIEPUMEHTA
27. OO0mas xapakTepucTHKa OOBSACHATD, YTO TAKOE HEMETAILJIbI, TAJIOTE€HBI, AJNIOTPOIHbIE BUAOU3MEHEHUS.
HEMETAJIJIOB XapakTepru30BaTh XMMUYECKNE DJIEMEHThI-HEMETAIIIBI U IIPOCTHIE BELIECTBA-HEMETAIIIBI:
CTpoeHHe, (pU3nuecKre CBOICTBa HEMETAJIIOB, CIIOCOOHOCTD K ajutoTponuu. PackpbiBaTh
NPUYUHBI AJUTOTponuu Ha3bIBaTh cOeTMHEHNS HEMETAIIOB M0 (hopMyiaM U COCTaBIATh
(dbopMy1ibl 10 MX Ha3BaHUSIM. OOBSICHITH 3aBUCUMOCTh CBOMCTB (MJIM MPEICKa3bIBaTh
CBOWCTBA) XMMUYECKHX 3JIEMEHTOB-HEMETAJNIOB OT UX IoJioxkeHus B [lepuonnyeckoit
cucTeMe XuMu4eckux 3eMeHToB J1. M. MenneneeBa. Y craHaBIMBaTh NPUYMHHO-
CIIEICTBEHHBIE CBS3H MEXAY CTPOCHHEM aTOMa, XUMHUYECKOM CBSA3bI0, TUIIOM
KPUCTAJINYECKON PEIIETKN HEMETAJUIOB U UX COEIMHEHUH, UX PU3NYECKUMU
cBoiicTBaMHU. JIOKa3bpIBaTh OTHOCUTENBHOCTD MOHATUN «METAIII» U «HEMETAJID»
28. Bomopon ApryMeHTHpoBaTh 000CHOBAHHOCTH JBOMCTBEHHOTO MTOJIOKEHHUS BOJIOPOa B

[lepuonuueckoii cucteme. XapakTepu3oBaTh CTPOCHUE, (pr3nUecKre U XUMUYECKUE
CBOMCTBA, NOJly4E€HUE U IPUMEHEHUE Bogopoaa. Ha3elBaTh coenHeHuss BOXOpOAa 1o
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(dbopMyIaM U COCTAaBIATH (POPMYIIBI 1O UX HA3BAHUSAM. Y CTAHABIUBATH IPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEKy CTPOCHUEM aTOMAa, XUMUYECKOM CBA3BIO, TUIIOM
KPUCTAJUTMIECKOH PEeIIeTKH BOJOPOAA, €ro (PU3MUECKUMH U XUMUYECKUMHU CBOHCTBAMHU.
[IpoBoauTh, HAOIIOIATH U OMUCHIBATH XUMHUUECKUN HKCIIEPUMEHT IO MOIY4YEHHUIO,
COOMpaHMIO U PACTIO3HABAHUIO BOJIOPOJIA C COOIOICHUEM MTPABUI TEXHUKH
6e30MmacHOCTH. BBIMOMHATE pacyeTsl N0 XUMHUYECKUM (HOpMYJIaM U ypaBHEHUSM PEaKIIHii,
IIPOTEKAIOIINX C YYACTUEM BOJIOPO/IA U €r0 COEAMHEHUN

29.

Bona

XapaKTepI/ISOBaTI) COCTaB, (bI/ISI/ILIeCKI/IC 1 XUMHYECKHUEC CBOﬁCTBa, HaXOXXICHUEC B IIPUPOAC
U NPpUMCHCHUC BOIBI. CocTaBisiTh MOJICKYJISIPHBIC YPABHCHUA peaKuHﬁ, OTpaxaromue
XMMHUYECKHE CBOMCTBA BOJBI. YcranaBiuBaTh IMPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKAY
XUMHUYCCKUMMU CBA3IMH, TUIIOM KpHCTaJIJII/I‘IeCKOﬁ PEIICTKU BOAbLI, €€ (1)I/I3I/I‘~I€CKI/IMI/I u
XHMHYSCKHUMH CBOHCTBaMHU. BBITIOIHATE PacydCThbl 10 XUMHUYCCKHUM q)OpMy.HaM u
YPaBHCHUAM peaKHI/IfI, IMPOTCKAIOIINX C YHaCTHUEM BO/JIbI

30.

T"anorensl

XapakTepu3oBaTh CTpoeHHEe, PU3NUecKre U XUMUYECKUE CBOWCTBA, MOJTyYEHUE U
MIPUMEHEHUE TAJIOTEHOB C UCIOJIb30BaHUEM PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKa XUMUHU.
HasbiBaTh coeiHeHHsI raloreHoB 1o GopMyIie U COCTaBIATh (POPMYIIBI IO UX HA3BAHHUIO.
YCTaHaBJII/IBaTI) HpI/I‘II/IHHO'CJICIICTBeHHI)IG CBs3H MC)KIly CTpOGHI/IeM aToMma, XI/IMI/I‘IGCKOﬁ
CBSI3bI0, TUTIOM KPHUCTAJUIMYECKOHN PEIIETKH FaJIOT€HOB, NX (PU3MUYECKUMU U XUMUYECKUMU
CBOMCTBaMH

31.

COGI[I/IHCHI/IH rajJorcHoB

XapakTepu3oBaTh COCTaB, (U3NUYECKUE M XUMUUECKHE CBOMCTBA, MOJIyUYeHHE U
MIPUMEHEHHUE COETMHEHHH raJloreHoB ¢ UCMOIb30BaHUEM PYCCKOIro (POAHOIO) sI3bIKa U
A3bIKa XUMUU Ha3bIBaTh COETMHEHHUS TaJIOT€HOB 10 GOpMYJIe U COCTABIATH (POPMYIIBI IO
MX Ha3BaHUIO. Y CTaHABINBATh IPUYMHHO-CIIEICTBEHHBIE CBA3H MEXKIY XUMHUECKON
CBSI3bI0, TUTIOM KPUCTAJUINYECKOHN pEIIeTKH COSAMHEHUH TaJOreHOB, UX (PU3HUECKUMH U
XUMHYECKUMHU cBoiicTBamu. [IpoBoauTh, HAOIIO1AaTh U ONMUCHIBATH XUMUYECKHM
HKCHEPUMEHT MO PACMIO3HABAHUIO TaJIOT€HU-MOHOB C COOIIOIEHUEM MTPABHUIT TEXHUKH
0e30MacHOCTH. BBIOTHATE pacyeTsl 0 XUMHUECKUM (opMyJiaM U YpaBHEHUSIM
peaxkiuii, MPOTEKAKIIMX C Y4aCTUEM COEIMHEHUN raJIOr€HOB

32.

Kucnopon

XapakTepu30BaTh CTPOCHUE, AIIOTPOIHIO, (PHU3NUecKre U XUMHUYECKUE CBOMCTBA,
MOJIy4eHUE U PUMEHEHHNE aJUIOTPOIHBIX MOAU(GUKALNUNA KUCIOPO/Ia C UCIIOIb30BAaHUEM
pyccKoro (poAHOTO) A3bIKa U A3bIKA XUMHH. Y CTAaHABIMBATh IPUUUHHO-CIICICTBEHHbBIE
CBSI3M MEXAY CTPOCHHEM aTOMa, XMMHUECKOH CBS3bI0, TUTIOM KPUCTAJUIMYECKOH PEIIETKH
KHUCJIOPOAa, ero (PU3NYECKUMH U XUMHUUECKUMH CBOMCTBaMU BBINOTHATE pacyeTsl o
XUMHYECKUM (DOpMYyJIaM U ypaBHEHUSIM PEaKIHii, TPOTEKAIOIUX C yYaCTHEM KUCIIOPOAA.
[TpoBoUTH, HAOIIOAATH M OMHCHIBATBXUMUYECKHH SKCIIEPUMEHT IO MOTYYCHHUIO,
cOOMpaHMIO U PACTIO3HABAHUIO KUCIIOPOJIa C COOJIIOJICHHEM NPABUII TEXHUKU
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0€30I1aCHOCTH

33. Cepa, ee ¢pusnyeckue u XapakTepu3oBaTh CTPOEHHE, AIUIOTPONHNIO, (PU3NYECKHE U XUMUYECKHE CBOMCTBRA,
XUMHUYECKHUE CBOKCTBA II0JIyYE€HUE U IPUMEHEHHUE CEPBI C UCIOIb30BAHUEM PYCCKOTO (POAHOIO) SI3bIKA U SA3bIKA
XUMHH. Y CTaHABJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXy CTPOCHHUEM aTOMa,
XUMUYECKOH CBSI3bI0, TUIIOM KPUCTAUTUYECKON PEIIETKH KHCIOPOa, ero (PU3nIeCKUMH U
XUMHUYECKMMHU CBOWCTBAMU. BBINOIHATE pacyeTsl 10 XUMUYECKUM (HOopMysIaM U
YpaBHEHHSM PEaKLUi, MPOTEKAIOIINX C ydyacTueM cepsl. [IpoBoanuTh, HaAOMOIATh U
OIMCHIBATh XUMUYECKUI SKCIIEPUMEHT 110 TOPEHUIO CEPBI HA BO3AYXE U B KHCIOPOJE C
COOJII0IEHHEM NIPABUII TEXHUKH O€30IaCHOCTH
34. Oxcunpt cepol (IV u VI), | Xapakrepu3oBaTh cocTaB, GU3NUYECKUE U XUMUUYECKHE CBOMCTBA, IOJIyYeHHE U
UX MOJIy4€HHE, CBOMCTBA U | MPUMEHEHUE COEAMHEHUN CEPhI C HCIIOJIB30BAHUEM PYCCKOTO (POJIHOTO0) A3bIKA U SA3bIKA
IIPUMEHEHUE xumuu. Ha3biBaTh coequHeHus cepbl O (OpMysie U COCTABIIATh (OPMYIIBI 110 UX
Ha3BaHM10. COCTaBIATh MOJIEKYJISIPHbIE U MIOHHBIE YPAaBHEHUS PEeaKui,
XapaKTEepU3YIOIINE XMMUUECKHUE CBOICTBA COENMHEHNH cepbl. ONUCHIBATh MPOLIECCHI
OKHCJICHUS-BOCCTAHOBJICHUS, ONPEIEIISITh OKUCIIMTENb U BOCCTAHOBUTENb U COCTABIIATH
3JIEKTPOHHBIN OanaHc. Y CTaHABIMBATh IPUUYMHHO-CIIEICTBEHHbIE CBA3H MEXKY
XUMHUYECKOH CBA3BIO, TUIIOM KPUCTAJUIMYECKOW PEUIETKN COCTMHEHUM CEPBI, UX
($U3MYECKUMHU M XMMUYECKHMHU CBOWCTBAMHU
35. [ToBTOpHBIN HHCTPYKTaX | XapakTepu30BaTh COCTaB, PU3NYECKUE U XUMUUECKHE CBOMCTBA KaK AJIEKTPOJIUTA CEPHOU
Ha paboueM mecre. KHCJIOTBI C HCIIOJIB30BAHUEM PYCCKOTO (POIHOTO) sI3bIKa U A3bIKa XUMUHU. COCTaBIATh
CepHas KucnoTa Kak MOJIEKYJIIPHBIE U MOHHBIC YPABHEHUS PEAKIUI, XapaKTEPU3YIOIIUX XUMUYECKNE
JJIEKTPOIIUT CBOWCTBA COEIMHEHMI Cepbl U CEPHOM KUCIOThI. ONKChIBaTh 0071aCTH MPUMEHEHUS
U €€ COJH CEpHOI KUCIIOTHI B HApOAHOM Xo3stiicTBe. [IpoBoaNTh, HAOMIO1aTh U ONUCKHIBATD
XUMUYECKUN DKCIIEPUMEHT, XapaKTEPU3YIOIUN XUMUYECKUE CBOMCTBA CEPHOU KUCIIOTHI
KaK 2JIEKTPOJINTA, C COOJIIOIEHMEM IIPAaBUII TEXHUKU Oe3onacHOCTU. PacriosHaBath
Cynb(aT-uOHBI
36. CepHas kucnora XapakTepu30BaTh CBOMCTBA KOHLIIEHTPUPOBAHHONW CEPHOM KHUCIOTHI KaK OKUCIIUTENS C
KaK OKUCIIUTENb. HCIIOJIb30BAHUEM PYCCKOTO (POJIHOIO) sA3bIKA U A3bIKa XUMHUH. COCTaBIISITh ypaBHEHHUS
[Tonyuenune n OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA METOIOM JIEKTPOHHOIO OajlaHca.
IIPUMEHEHHE OnuceiBaTh NPOU3BOJACTBO CEPHON KUCIOTHI. BBIMOIHATE pacyeTsl IO XUMUYECKUM
CEPHOU KUCIIOTHI (dbopMyniaM U ypaBHEHUSIM peaKIHii, TPOTEKAIOIIUX C YYaCTHEM CEPHOU KHCIIOTHI.
Habmronate ¥ onuchIBaTh XMMUYECKHH SKCIIEPUMEHT
37. A30T 1 ero cBoMcTBa XapakTepu3oBaTh CTpOEHHUE, (PU3NUECKHe U XUMUYECKHE CBOMCTBA, TIOTyYEHUE U

MPUMEHEHHE a30Ta C UCIOJIB30BAHUEM PYCCKOTO (POAHOTO) S3bIKA U A3bIKA XUMHUH.
HazbiBaTh coequHenus azora mo Gpopmyse u cocTaBisATh (POPMYIIbI 10 UX HA3BAHMIO.
YcTaHaBIMBaTh MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKy CTPOEHHUEM aTOMa U MOJIEKYJIBI,
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BUJIOM XUMHUYECKOH CBSA3H, TUIIOM KPUCTAJUIMYECKOHN PEIIETKU a30Ta U €ro GU3NIECKUMHU
Y XUMUYECKUMU CBOMCTBaMU. BBINOIHATH pacyeTsl 10 XUMHUECKUM (GopMyiaM U
YPaBHEHUSIM PEaKLMii, IPOTEKAIOIIUX C YYaCTUEM a30Ta

38.

AMMHaK U ero CBOMCTBa

XapakTepu3oBaTh COCTaB, CTPOEHUE MOJIEKYJIbl, (PU3NYECKHE U XUMHUECKUE CBOMCTBRA,
II0JIyYE€HHUE U IPUMEHEHNE aMMHUaKa C UCII0JIb30BaHUEM PYCCKOr0 (POJHOIO) S3bIKA U
A3blka XUMUH. HazpIBaTh coau aMMOHUS 10 GOpMyJIaM U COCTaBIATh (POPMYJIbI IO UX
Ha3BaHMSIM. 3alMCbIBaTh MOJIEKYJIIPHBIE U MOHHBIE YPABHEHUSI peaKLui,
XapaKTEepU3yIOIIHNE XMMUYECKHAE CBOMCTBA aMMHUaKa U coJiell aMmMoHus. CoCcTaBIsATh
YPaBHEHUS OKUCIUTEIBHO- BOCCTAHOBUTEIIBHBIX PEAKIIMM C y4aCTHEM aMMHAKa ¢
MIOMOILBIO JIEKTPOHHOI0 OanaHca. Y CTaHaBIMBATh IPUYMHHO-CIICICTBEHHbIE CBA3H
MEXy BUAAMHU XUMUYECKUX CBSA3EH, TUIIAMH KPUCTAUIMYECKUX PEIIETOK aMMHUAaKa U
cojiell aMMOHUS U UX (PU3NYECKMMU U XUMHUUECKUMH CBOMCTBaMU. BBINOIHATH pacyeTsl
10 XUMHUYECKHM (HOpMyJIaM U YPaBHEHUSIM PEaKIHii, MPOTEKAIOIINX C YIaCTHEM aMMHaKa

39.

Coyin aMMOHHUA.

3anuceiBaTh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHUS PEaKIIMil, XapaKTepU3yIolue
XUMHUYCCKUC CBOﬁCTBa aMMHaKa U coneﬁ aAMMOHUSL. HpOBOI[I/ITI), Ha6HIOI[aTI) U OIINChIBATH
XUMUYECKUH SKCTICPUMEHT 10 Paclio3HaBaHUIO HOHOB aMMOHUS ¢ COOJIFOICHUEM TIPABHUIT
TEXHUKHU 0€30IaCHOCTH

40.

Oxcuapl a3ora.
A3oTHag KHuciIoTa
KaK 3JIEKTPOJIUT,
€€ MPUMEHEHHE.

XapakTepru30oBaTh COCTaB, (PU3MUECKUE U XUMUYECKUE CBOMCTBA, IOJyYEeHUE U
IIPUMEHEHNE OKCUIOB a30Ta C UCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) A3bIKa U SA3bIKA
xumMuH. COCTaBIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEAKIIUI, XapaKTepU3YIOIIHE
XMMHUYECKHE CBOICTBA OKCHUJIOB a30Ta. Y CTAHABIMBATh NPUUYUHHO-CJIEICTBEHHBIE CBSI3U
MEXy BUAOM XMMHUECKOH CBSI3U, TUIIOM KPUCTAJUIMYECKOM PEIIETKH OKCUJOB a30Ta U
uX QU3NYECKUMHU U XMMHUYECKUMHU CBOMCTBaMH. XapaKkTepHU30BaTh COCTaB, (pU3NUECKHe U
XMMHUYECKHE CBOMCTBA KaK JJIEKTPOJINTA, IPUMEHEHUE a30THOW KHMCIIOTHI C
HCIIOJI30BAaHUEM PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKa XMMHH. 3alHChIBATh
MOJIEKYJISIPHBIE 1 HOHHBIE YPAaBHEHUS PEAKLIUN, XapaKTEPU3YIOLNE XUMUYECKUE CBOMCTBA
a30THOM KUCJIOTHI Kak 3nekTponuTa. [IpoBoauTh, Ha0II01aTh U ONMUCHIBATh XUMHUYECKUI
9KCIIEPUMEHT, XapaKTEPU3YIOINI CBOMCTBA a30THOM KUCIIOTHI KaK 3JIEKTPOJIUTA, C
CO0JIFOICHHEM TIPAaBUJI TEXHUKU 0€301aCHOCTH

41.

A30THAag KHUCI0Ta KaK
OKHUCJIUTEID, €€
MOJTy4YEHHUE.

XapakTepru30BaTh a30THYIO KUCJIOTY KaK OKUCIUTENb. COCTaBIsATh yPaBHEHUS
OKHCIIUTENBHO- BOCCTAHOBUTENBHBIX PEAKLINN, XapaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA
a30THOM KUCJIOThI KaK OKHCIIUTEINS, C TIOMOIIIbIO 3JIEKTpOHHOTr0 Oananca. [IpoBoauts,
Ha0II0/1aTh U OMUCHIBATh XUMHUECKHI SKCIIEPUMEHT, XapaKTepPU3YIOIIUN CBOICTBA
a30THOM KHUCJIOThI KaK OKHCIIUTENS, C COOTIOCHUEM MPaBIJI TEXHUKH 0€30MaCHOCTH

42.

docthop. Coenunenus
dbocdopa. [Tonsarue o

XapakTepu30oBaTh CTPOCHUE, ATUIOTPOIUIO, GU3NIECKUE K XUMUIECKIE CBONCTBA,
nosrydeHue u npuMmeHeHue ¢ocdopa ¢ UCIoIb30BaHUEM PYCCKOTO (POIHOTO) SI3bIKA U
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dochopHBIX yTOoOpEHHSIX.

A3bIka XUMUHU. CaMOCTOSITETILHO OMUCHIBAaTh CBOICTBA okcua (ocdopa (V) kak
KHUCJIOTHOT'O OKCHJIa U CBOHCTBA opTodochopHON KucioThl. WimocTpupoBaTh 3TH
CBOWCTBA YpaBHEHHUSIMH COOTBETCTBYIOIIUX peakuuid. [[poBoanTk, Habm0aaTh U
OIUCBIBATh XUMUUECKUH SKCIIEPUMEHT € COOIIIOIEHUEM ITPABUII TEXHUKU OE€30IIaCHOCTH.
PacnioznaBath ochaT-noHbI

43.

Yraepon

XapakTepu3oBaTh CTPOEHHUE, AJUTOTPOIHIO, PU3NIECKUE U XUMHUYECKHUE CBOMCTBA,
MOJIy4eHUE U MPUMEHEHNE aMOP(HOTO yriiepoia u €ro COPTOB C UCTIOIb30BAHUEM
PYCCKOTO (POIHOTO) sI3bIKA U s13bIKa XUMHH. CpaBHUBATH CTPOCHKE M CBOMCTBA ajiMa3a U
rpadura. ONUCHBATh OKUCIUTEIHHO-BOCCTAHOBUTEIILHEIE CBOWCTBA yIIIepoia.
[IpoBoMTH, HAOIIOATH M ONMKMCHIBATh XUMUYECKHI SKCIIEPUMEHT C COOTIOICHUEM TTPaBUIT
TEXHUKHU 0€30IaCHOCTH

44,

Oxcunsl yriepona (I1) u
(IV), ux cBoiicTBa u
MIPUMEHEHHUE.

XapakTepu3oBaTh COCTaB, GU3NUECKHUE U XUMUYECKHE CBOMCTBA, MTOJIyYeHUE U
IIPUMEHEHHUE OKCUJIOB YIJIepo/ia ¢ UCIOIb30BAaHUEM PYCCKOIO (POAHOIO) SI3bIKA U SI3bIKA
XUMHHU. Y CTaHABJIMBATh IPUUYNHHO-CIIEACTBEHHBIE CBSI3U MEXKy BUIAMU XUMHUYECKUX
CBsI3€H, THIAMH KPUCTAUTUYECKUX PEIIETOK OKCHJIOB yIiiepoa, ux (Gpu3mdeckumMu u
XUMHUYECKMMHU CBOWCTBaMH, a Takxke npuMeHeHueM. Co01ro1aTh npaBuila TEXHUKH
0€30MaCHOCTH MPU UCTIOIb30BaHUH MTEYHOTO OTOIUIeHUS. OKa3bIBaTh MEPBYIO TIOMOIIH
IIPU OTPaBJIEHUH yrapHbIM ra3oM. [IpoBoanTh, HAOMIOJaTh U ONTUCHIBATH XUMHUYECKHH
SKCIIEPUMEHT € COOIIOICHUEM ITPABHJI TEXHUKH 0€30IaCHOCTH

45.

VYrolbpHas KUCIOTA U €€
COJIN

XapakTepu3oBaTh COCTaB, (hU3MUECKUE U XUMUYECKHE CBOMCTBA, IOMyUYEeHUE U
MIPUMEHEHUE YTOJIHLHOM KUCIIOTHI U €€ cosiell (kapOOHATOB M THIPOKapOOHATOB) C
HCIOJIb30BaHUEM PYCCKOTO (POJIHOTO) sA3bIKA U SA3bIKAa XUMHH. VILTIOCTpUPOBATH
3aBUCUMOCTH CBOMCTB COJIEH YTOJbHON KUCIOTHI OT X cocTaBa. OOBICHITH, UTO TAaKOE
KECTKOCTb BOJBI. Pa3inuaTh BpEMEHHYIO U MIOCTOSIHHYIO KEeCTKOCTh BOAbI. [Ipeanarars
CTIOCOOBI YCTpaHEHHsI )KECTKOCTH BOABI. [IpoBOINTH, HAOMIOAATH M OMMCHIBATD
XUMHYECKUI IKCIIEPUMEHT C COOTIOICHUEM TIPABIII TEXHUKH 0€30TacHOCTH.
Pacnio3naBath kapOOHAT-MOHBI.

46.

Kpemunit

XapakTepru30BaTh CTPOEHUE ATOMOB U KPUCTAIJIOB, (DU3NYECKHE U XUMUYECKHE CBOMCTBA,
MOJIy4YeHHE U IPUMEHEHHE KPEMHHUS C HCIIOJIb30BAaHUEM PYCCKOTO (POTHOTO) SI3bIKA U
SI3bIKA XUMUU.

YcraHaBIMBaTh IPUYUHHO-CIIEICTBEHHBIE CBA3U MEXY CTPOCHUEM aTOMa, BUJIOM
XUMHUYECKOH CBSI3U, TUIIOM KPUCTAJUTMUECKON PEeHIeTKH KPEMHHUSI, €ro (PU3NYECKUMU U
XUMHUYECKHMMHU CBOWCTBAMH. BBINMONHATE pacyeTsl IO XUMUYECKUM (opMysIaM U
YPaBHEHUSAM PEAKIMH, IPOTEKAOIIMX C YYACTUEM KPEMHMS U €r0 COETMHEHUIN

47.

CoennHeHUs KpeMHUs

XapaKkTepu30BaTh COCTAB, (PU3NYECKHE U XUMHUECKUE CBOICTBA, MOIy4YEeHUE U
MIPUMEHEHHUE COeTMHEHNI KPEMHHUS C UCTI0JIb30BaHUEM PYCCKOTo (POAHOrO0) sI3bIKa 1
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a3plka XuMuu. CpaBHMBATh JUOKCH/IBI yIriepoaa U KpeMHus. OnKcbIBaTh BaXKHENIINE
THITBI TPUPOTHBIX COCTMHEHUN KPEMHUS KaK OCHOBHOTO 3JIEMEHTA JIUTOC(EpHI.
PacriozHaBaTh CHIJIMKAT-UOHBI

48. CunukarHas XapakTepu30BaTh OCHOBHbIE CHIIMKAaTHBIE IPOU3BOCTBA. PackpbIBaTh 3HaUEeHUE
IIPOMBIIIIJIEHHOCTh CHJIMKaTHBIX
MaTepHaJioB B HAyKe, JHEPreTHUKe, MEAULIMHE U APYrUX 001acTAX
49. O6o06mienne marepuaia mo | [IpoBoauTh OIIEHKY COOCTBEHHBIX JOCTH)KEHUI B yCBOSHHH TeMbl. KoppekTupoBarh cBoH
teme «Hemeras» 3HaHUS B COOTBETCTBUU C IJIAHUPYEMBIM pe3ysbTaToM. [losryuaTh XUMHUYECKYIO
uHpopMaLuu 13
pa3nuyHbIX UCTOYHUKOB. [IpencTaBnaTe nHdopmaruio no reme «Hemeramnsl» B BUje
TabJIUII, CXeM, OOPHOTO KOHCIIEKTA, B TOM 4ncie ¢ npuMmenenuem cpeacts MKT
50. KonrtpomnsHast padora Ne 3
«Hewmeramnb»
ol. IIp.p. Ne 2 «Pemienune DKCrepuMEHTAIBHO UCCIIEI0BAaTh CBOMCTBA HEMETAINIOB U UX COEANMHEHUH. Permarp
HKCIEPUMEHTAIbHBIX JKCIepUMEeHTaIbHbIe 3aauu o TeMe «lloarpymnmna ranorenos». O0paleHue ¢
3aJad 10 TeMe TaJOreHbl» | J1a00opaTOpPHBIM 000PYIOBAaHHEM M HarpeBaTEIbHBIMU MPUOOPAMHU B COOTBETCTBUU C
IpaBUIAMU TEXHUKHU Oe3omacHocTH. Pacrio3HaBaHue HEKOTOPBIX AaHMOHOB U KATHOHOB.
HabitoieHne cBOMCTB BEIIECTB M MPOUCXOAAIINX ¢ HUMHU siBIeHU. Onucanue
XMMHUYECKOI0 3KCIIEPUMEHTA C TIOMOIIBIO0 €CTECTBEHHOT'O (PYCCKOI'0 MJIM POJIHOTO) SI3bIKa
U s3bIKa XUMHUU. POpMYIUpPOBaHUE BBIBOJOB 10 pe3yIbTaTaM IPOBEJECHHOTO
9KCIIEPUMEHTA
52. I1.P. Ne 3 Pemenune DKCNEPUMEHTATHHO UCCIIE0BATh CBOMCTBA HEMETAJUIOB U UX COeNMHEeHHH. Pemarth
IKCIIEPUMEHTAIBHBIX SKCIepUMEHTalIbHbIe 3a/1aun 1o TeMe «llonrpymnma kucnopona». O6pamarsces ¢
3aJ1a4 110 TeMe NMoArpymnna | JlabopaTopHbIM 000py/0BaHUEM U HarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBUU C
KHCIIOpOJia» MIPaBUJIAMU TEXHUKHU
6e3onacHocT. HabmonaTe 3a CBOMCTBAMU CEPHI, €€ COCTUHEHHUH U SIBICHUSIMU,
MIPOUCXOJAIIMMH ¢ HUMH. ONNChIBaTh XUMUYECKHUM SKCIIEPUMEHT C TOMOLIBIO PYCCKOTO
(pomHOTO) sI3bIKA U A3bIKa XUMUU DOpMyYnHpPOBaTh BHIBOABI IO Pe3yJbTaTaM
MPOBEIEHHOT0 YKcnepuMenTa. COTpyIHUYATh B MpoOLiecce yueOHOTO B3aUMOACHCTBUS
npu paboTe B rpynmnax
53. I1. P.Ne 4 «ITomyuenue, [Tonmy4atb, coOMpaTh U paco3HaBaTh BOJOPO/, KUCIOPOA, aMMUAK U YTTIEKUCIbIH ras.
coOupanue u Obpamiatbes ¢ 1a00paTOpHBIM 000PYJOBAHUEM U HAarpeBaTeIbHBIMU MPUOOpaMHU B
pacrno3HaBaHHE ra3oB COOTBETCTBHUH C MPaBUJIaMU TEXHHUKH Oe3ornacHocTH. HabmroaaTe 1 onuckiBaTh
XMMUYECKHH HKCIEPUMEHT C MTOMOIIBIO PYCCKOTr0 (POIHOIO) sI3bIKA U SI3bIKa XUMHH.
o4. Yriesonopoasl. XapakTepu30BaTh 0COOEHHOCTH COCTaBa U CBOMCTB OPTraHMYECKUX COCTUHCHHIA.

Pazanugate NpEACIIBHBIC U HEMMPEACIIBHBIC YTJICBOJOPObI. HaswiBaTh 1 3anMchIBaThH
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(bopMyIIBI (MOJIEKYIISIPHBIE U CTPYKTYPHBIE) BaXKHEHIIINX MTPEICTaBUTEIEH
yriieBoopoAoB. [Ipeanarare 3KCIEpUMEHT MO PACIIO3HABAHUIO COCITMHEHUM
HenpeaeabHoro crpoenus. Habmoaars 3a X010M XUMHUYECKOTO SKCIIEPUMEHTA,
OIMCHIBATh €T0 U JIeJIaTh BBIBOJIbI HA OCHOBE HaOII0eHI. PDUKCHPOBATH PE3yIbTAThI
9KCIIEPUMEHTA C TIOMOIIIBIO PYCCKOTro (POAHOI0) SI3bIKA, @ TAK)KE C IIOMOILBIO XUMUYECKUX
dbopMyI U ypaBHEHUI

95- Kucnoponcoanep:xaiue XapakTepu3oBaTh CIIUPTHI KaK KUCIOPOACOAEpKAINE OPraHUUECKNE COSTUHEHUSL.
56. OpraHHYECKHe Knaccuunuposars ciupTsl o atToMHOcTH HaspiBaTh npeacraBuTeneii oaHo- U
COEIMHEHUS TPEXaTOMHBIX CIIMPTOB U 3aHMCHIBATh UX (POPMYIIbl. XapaKTepHU30BaTh KUCIOTHI KaK
KHCIIOPOZICOEpKAILME OpraHnyYecKue coequHenns. HaszpiBaTh npeacraBurenei
MPEeNbHBIX U HeTPEICIbHBIX KapOOHOBBIX KHCIIOT U 3aIIUCHIBATH UX (DOPMYIIBI.
XapaxkTepu30BaTh KHUPHI KaK CI0KHBIC (UPBL, @ MBUIA — KaK COJIH KapOOHOBBIX KHCIOT
o7. A3otrcozepxaiue XapakTepr30BaTh aMUHBI KaK COJEpKAIIUE aMUHOTPYIITy OPraHU4YECKHE COEIUMHEHNUS.
OpraHUYECKue XapakTepu30BaTh AMUHOKHCIIOTHI KaK OpraHndyeckue aMm(poTepHble COeAUHEHUS,
COEIUHEHUS CIIOCOOHBIE K PEaKIUsaM MOJIMKOHAeHcanuu. OMUCHIBATh TPH CTPYKTYPHI OEIKOB U X
OMOJIOTUYECKYIO POJIb.
PacnioznaBaTh O6€JIKH ¢ TOMOIIBIO IIBETHBIX PEaKIUil
58. [13 u [IC I.11.Menneneena | [IpencraBnars nndopmanuio no reme «llepnonnueckuit 3akon u [lepuonnyeckas
U CTPOEHHUE aTOMA. cuctema JI. I. MeHieneeBa B CBeTe€ TEOPHH CTPOEHUS aTOMa» B BUE TaOIUIl, CXEM,
OIIOPHOI'0 KOHCIEKTA, B TOM uuciie ¢ npuMeHeHneM cpeacts MKT. BoinosnHATh TecTOBBIE
3aJlaHus IO TeMe
59. DnexTpooTpunaTenbHoCcThb. | [IpeacraBnsaTe nHpopMaluio 1o TeMe «Buabl XUMUYECKUX CBSI3€H U TUIIBI
CreneHp OKUCIEHUS. KPUCTANIMYECKUX peIIeTOK. B3anMocBs3b CTpOEHMSI U CBOWCTB BELIECTB)» B BHJIE TaOJIHII,
CrpoeHue BemiecTBa CXEM, OITOPHOT'0 KOHCIIEKTa, B TOM 4ncie ¢ npuMeHenueM cpencts MKT. BeimosHATh
TECTOBBIE 3aJaHMsI
60. Knaccudukanus [IpencraBasaTs uapopmanuto no teme «Knaccupukanus XMUMHUECKUX peaKkIUi Mo
XUMHUYECKHUX PEaKIIHH. pa3nuyHbIM npu3HakaM CKOpOCTh XUMHUECKUX PEeakLnii» B BUIE TaOIHII, CXeM,
CKopoCTh XMMHYECKUX OIOPHOT0 KOHCIIEKTAa,
peaxkiui. B TOM unciie ¢ npuMeHeHueM cpeacts MKT. BolonHATh TECTOBBIE 3a1aHMsI 110 TEME
61. JHucconmanus XapakTepru3oBarh 0011Me, 0COOCHHBIE M MH/IMBUyabHbIE CBOMCTBA KUCIIOT, OCHOBAHUH,
ANEKTPOJINTOB B BOJIHBIX COJIEN B CBETE TEOPUU IEKTPOJUTHUECKON AUCCOLMAlMU. APryMEHTUPOBATh
pactBopax. Monnbie BO3MOXXHOCTb IIPOTEKAHUSI XUMUYECKUX PEaKLUi B paCTBOPAX 3JIEKTPOIUTOB, UCXOIS U3
YPaBHEHUS. yCIOBUI
62. OxucaurenpHo- XapaKkTepru30BaTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINN, OKUCIIUTEND U
BOCCTAHOBUTEJIbHbBIE BOCCTAaHOBUTEb.
peakuuu OTnn4aTh STOT THI PEAKITUH OT peakiyii oOMeHa. 3amuChIBaTh YPABHCHHUS
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OKHCIINTCIBHO-
BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ C IMIOMOHIIBIO DJICKTPOHHOTI'O OanaHca

63- Heopranmnueckue KnaccudunupoBars HeOpraHMUECKUE BELIECTBA IO COCTaBy U cBoicTBaM. [IpuBoanTh
64. BEIIECTBA, UX IIPUMEPBI NPEICTABUTENEH KOHKPETHBIX KJIACCOB U IPYII HEOPTaHUYECKUX BELIECTB
HOMEHKJIaTypa
KJIaccupuKaIms
65- XapakTepHble XUMHUYECKHE | 3HATh XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB. BHIMOIHATH
66. CBOMCTBA HEOpPraHWYECKHX | TeCThl B popmare OI'D
BEIIECTB
67. Pemenue 3ananmii u3 6a3sl | BemoasasaTs TecTol B hopmate OI'D 3a Kypc OCHOBHOM IIKOJIBI. AJEKBAaTHO OIICHUBATh
OUIIN CBOHU YCIIEXU B OCBOCHUHU Kypca OCHOBHOM IMIKOJIbl. APryMEHTHUPOBAHO BHIOMPATh
BO3MOXXHOCTE ciaur OI'D o xumun. [IpoenrpoBath cOOCTBEHHYIO 00pa30BaTEILHYIO
TPAEKTOPUIO 10 U3YYCHHUIO XMMHHU B CpeHEH ILIKOJIe
68. Pemenue 3ananuii u3 6a3sl | BemonsasaTs Tectol B hopmate OI'D 3a Kypc OCHOBHOM IIKOJIBI. AJIGKBAaTHO OIICHUBATh

OUIIN

CBOHM YCIIEXU B OCBOGHUU KypCa OCHOBHOM IIKOJIBI. APryMEHTHPOBAHO BHIOMPATH
BO3MOXXHOCTE ciagr OI'D o xumun. [IpoenupoBats cOOCTBEHHYIO 00pa30BaTEILHYIO
TPACKTOPHIO M0 U3YYCHHUIO XUMHUU B CPETHEH IIKOIe
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