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IIpeaMeTHbIE pe3yabTAThI 00y4YeHUSA

Yyanmiics T0MKEH YMETh:

HCTOJI30BaTh MPU XAPAKTEPUCTUKE METALIOB U UX COCAUHECHUMN TTOHATHUSA:
«METAIUTBLY, «PsJI AKTHBHOCTU METAJLIOBY, «IIEJTOYHBIE METAILIBDY,
«IIEJOYHO3EMENBHBIE METAJUIBDY, UCIOJIb30BaTh UX MPU XaPAKTEPUCTUKE
METAJIJIOB;

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX AJIEMEHTOB METAILIOB (IIIEJTOUYHBIX
METaJIOB, MAarHusl, KaJbIusl, ATIOMUHUSA, ’KEJIe3a) M0 UX MOJOKEHHUIO B
[Ieproanueckoi cucTeMe XUMHUECKUX JJIEMEHTOB
J. 1. MenneneeBa (XMMHUECKUN 3HAK, OPSIKOBBIM HOMED, IEPUO, TPYIIIIA,
MOATPYIINA, OTHOCUTEIbHAS ATOMHAsl Macca, CTpOEHUE aToma (3apsia spa, Yucio
MIPOTOHOB ¥ HEUTPOHOB B Si7pe, 00111€€ YUCIIO AIEKTPOHOB, paclpe/eicHue
AJIEKTPOHOB IO JIEKTPOHHBIM CIIOSIM), POCTOE BEIIECTBO, (hopMyJia, HA3BaHUE U
THUII BBICIIIETO OKCUJIA U TUIPOKCUIA);

Ha3bIBATh COCMHEHMS METAJIJIOB U COCTABISATh UX (DOPMYJIBI 110 Ha3BAHUIO;

XapaKTepru30BaTh CTPOEHUE, 001IHMe (PU3NUECKUE U XUMUUECKHE CBOMCTBA
MPOCTHIX BEIIECTB METAJUIOB;

0OBSICHSATH 3aBUCUMOCThH CBOMCTB (WJIM MPE/ICKA3hIBATh CBOMCTRA)
XUMHUUYECKUX JIEMEHTOB METAJLIOB (painyC, METAINTMYECKUE CBOMCTBA JIEMEHTOB,
OKHCIIUTEIbHO BOCCTAHOBUTEIbHBIE CBOMCTBA DJIEMEHTOB) U 00pa3yeMbIX UMHU
COEIMHEHUI (KMUCIOTHO OCHOBHBIE CBOWCTBA BBICIIUX OKCUIOB U TUAPOKCHJIOB,
OKHUCIIUTEIIbHO BOCCTAHOBUTEIBHBIE CBOMCTBA) OT Mo0KeHus B [lepuoanueckoii
cucTeMe xuMmuueckux 35eMeHToB . . Menneneena;

OMKCHIBATH OOIINE XUMUYECKHE CBOWCTBA METAJIJIOB C IIOMOIIIBIO
€CTECTBEHHOTO (PYyCCKOTO WUJIM POJHOTO) A3bIKA U SI3bIKa XUMUHU;

COCTAaBJISITh MOJIEKYJISIPHBIEC YPABHEHHUS PEAKIIUI, XapaKTEPU3YIOLIINX
XMMHUYECKUE CBOMCTBA METAJLUIOB U X COEAUHEHUH, & TAKKE SJICKTPOHHBIC
YpPaBHEHHUSI TPOLIECCOB OKUCIIEHUS BOCCTAHOBJIEHUS;

YPaBHEHHUS NEKTPOIUTHUECKON TUCCOLUALIMT;, MOJIEKYJISIPHBIE, TTOJTHBIE U
COKpAILICHHBIC NOHHBIE YPABHEHHUS PEAKIIUNA C YUACTUEM DJICKTPOJIUTOB;

YCTAHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXy CTPOCHHUEM aToMa,
XAMHUYECKOM CBSI3bI0, TUIIOM KPUCTATIMYECKON PEIIETKHA METAJIJIIOB U UX
COCIMHEHUMN, UX 00IUMH (PU3UIECKUMHU U XUMUUYECKUMHU CBOMCTBAMU;

ONMCHIBATh XUMUYECKUE CBOMCTBA IEJOYHBIX U IIEJIOYHO3EMEIIBHBIX
METAJUIOB, a TAK)XKE AJTIOMUHHUS U KEJIe3a, U UX COCTMHEHUN C TOMOUIBIO
€CTECTBEHHOTO (PYCCKOTO UIIM POJIHOTO) SI3bIKA U SI3bIKA
XUMUH;



BBITIOJHATH, HA0IIOIaTh U ONMKCHIBATh XUMUYECKHI SKCTIEPUMEHT 110
pPacno3HaBAHMUIO BaKHEHIIINX KATHOHOB METAJUIOB, TUPOKCH] HOHOB;

AKCIIEPUMEHTAJIbHO MCCIIE0BATh CBOMCTBA METAJUIOB U UX COEIMHEHHUI,
pemarh 3KCIepUMEHTANIbHBIE 33]1a4U 10 TeMe «MeTauby;

ONKCHIBATH XUMHUYECKHI 3KCIEPUMEHT C MIOMOIIBIO ECTECTBEHHOIO
(pPyCCKOIO WM pOAHOTO) SI3bIKA U SI3bIKA XUMUU;

IPOBOJIUTH PACUETHI IO XUMUYECKUM (OpMyJIaM U YPAaBHEHUSIM peakLui,
IIPOTEKAIOIIUX C Y4ACTHEM METAJLIOB U UX COCIMHECHUM.

UCII0JIB30BAaTh IIPHU XapaKTEPUCTUKE ITPEBPALLECHUN BEIIECTB IIOHATHS:
«XUMHYECKASI PEAKLU», «PEAKLIUN COCIUHEHUSD, «PEAKIIUH PA3JI0KEHUN»,
«peakuuu 0OMEeHay, «peakluy 3aMELICHUs, «PeaKLuu HEUTpanu3aumy,
«AK30TEPMHUUECKHE PEAKLUN», «IHIOTEPMUUECKUE PEAKLIUN», «OOpATUMBbIE
peakuumn», «HEOOPATUMbIE PEAKLIUN», KOKACIUTEIbHO-BOCCTAHOBUTEIILHBIE
peaknmn», KTOMOTE€HHBIE PEAKI[UN», «T€TEPOTCHHBIE PEAKIUNY, «KATATUTUIECKUE
peaknm», «HEKATATUTHUYECKUE PEAKIIUNY, «TEIUIOBOM 3(P(HEKT XUMHUECKOU
peakum», «CKOPOCTh XUMHUYECKOU PEAKIIMN», «KaTaIU3aToOp»;

XapaKTEpPHU30BaTh XUMUYECKHUE IIEMEHTBI |—3 ro MepruoaoB Mo ux
MoJokeHuto B [lepuognueckoi cucteMe XuMu4ueckux sneMeHToB [l. U.
MenpeneeBa: XUMUYECKUH 3HAK, MOPSAKOBBII HOMEp, IEPUO, TpyMIa,
NOJrpyIIa, OTHOCUTENIbHAsA aTOMHAsl Macca, CTPOCHUE aToMa (3apsij aapa, YUCIIo
IPOTOHOB U HEUTPOHOB B Spe, 00IIIee YUCIIO SJIEKTPOHOB, pacIpeIeIeHe
3JIEKTPOHOB IO 3JEKTPOHHBIM CJI0AM, IPOCTOE BEUIECTBO, (hOpMyJia, HA3BaHUE U
THUII BBICIIETO OKCUJA U TUAPOKCHUA, JIETYYEr0o BOJOPOAHOTO COEAUHEHUS (IS
HEMETaJUIOB));

XapaKTepU30BaTh 00IIME XMMUUYECKHUE CBOMCTBA aM(POTEPHBIX OKCUIOB U
TUIPOKCUIOB,;

MPUBOANUTH MPUMEPHI PEAKIINI, MOATBEPKIAIOIINX XUMUYECKUE CBOMCTBA
amM(pOTEPHBIX OKCUAOB U TUAPOKCH]IOB;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKUU [0 YUCTY U CO CTaBy
MCXOJIHBIX BEILIECTB U MPOIYKTOB PeaKLUu; TEI0BoMY 3 PexTy;

HaIIPaBJIECHUIO MPOTEKAHUS PEaKLIUN; U3MEHEHUIO CTETIEHEH OKUCICHUS
AJIIEMEHTOB; arperaTHOMY COCTOSIHUIO UCXOAHBIX BEUIECTB; YUACTHIO
KaTaJn3aTopa;

OOBSICHATH U IPUBOANUTH IPUMEPHI BIUSHUS HEKOTOPBIX (PAKTOPOB (IIpHpoaa
pearupyromux BeIeCTB, KOHIIEHTPALKs BEIIECTB, JAaBJICHNUE, TEMIIEpATypa,
KaTaJIM3aTop, IOBEPXHOCTh COIPUKOCHOBEHUS

pearupyromux BEMECTB) Ha CKOPOCTh XUMHUYECKHUX PEAKLIN;

Ha0JII0/IaTh M OMUCHIBATH YPABHEHUS PEAKIIUI MEX/y BEIIECTBAMHU C
MOMOILBbIO €CTECTBEHHOT'O (PYCCKOTO MJIM POJAHOIO) S3bIKA U SI3bIKa XUMUU;

POBOJUTH OMbITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA aM(OTEPHBIX
OKCHUJIOB U TUAPOKCHUJIOB; 3aBUCUMOCTh CKOPOCTA XUMUYECKON PEAKIIUU OT
pas3nnyHbIX (PaKTOPOB (MPUPOJIa pearupyroumx
BEILECTB, KOHLIEHTpAIUs BELIECTB, JaBJICHUE, TEMIIEpaTypa, KaTaaus3aTop,
MOBEPXHOCTh COMPUKOCHOBEHHUSI pEarupyroIIuX BEUIECTB);



oOpataThcs ¢ 1abopaTOpHBIM 000PYIOBaHUEM M HarpeBaTEIbHBIMU
mprubOpamMu B COOTBETCTBHUH C MPABWIIAMU TEXHUKU O€30MTaCHOCTH;

Ha0II01aTh 32 CBOMCTBAMH METAJIOB U MX COSIUHEHHI U SIBJICHUSIMH,
MPOUCXOJIAIIUMHI C HUMU;

HCIOJIB30BaTh MPU XaPAKTEPUCTUKE METAIUIOB U UX COCAMHECHUMN TTOHATHS:
CHEMETAIUIBDY, «TAJIOT€HBD, «aJNIOTPOMHBIC BUIOU3MEHEHUS, <GKECTKOCTh BOJIBIY,
«BpPEMEHHAs )KECTKOCTb BOJIbI», KITIOCTOSTHHASI )KECTKOCTh BOJIBIY, «00IIIas
JKECTKOCTH BOJBI»;

JaBaTh XapaKTEPUCTUKY XUMHUUECKUX IJIEMEHTOB HEMETAIIIOB (BOJ0OPO/IA,
raJioreHoB, KHUCJIOpoa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS) 11O UX
TMOJIOKEHUIO B [leproanueckon cucteMe XuMUYECKUX diieMeHToB /[l. U.
MeHeneeBa (XUMHUYECKUM 3HAK, MOPSIKOBBIM HOMED, IIEPUO/I, TPYIITIA,
NOATPYIIa, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOEHUE atoMa (3apsia sjipa, Yucio
MIPOTOHOB ¥ HEUTPOHOB B SAPE, 00IIEE YUCIIO AIEKTPOHOB, pacpeieTICHUE
AJIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM ), POCTOE BEIIECTBO, (popMyIia, Ha3BaHUE U
THUII BBICIIIETO OKCH/JIa U TUAPOKCUIA, (hOpMYJia U XapaKTep JIETYYEro BOJIOPOHOTO
COCIMHEHUA);

Ha3bIBaTh COCMHEHUSI HEMETAIIJIOB U COCTABIISATh UX (POPMYJIBI 11O
Ha3BaHUIO;

XapaKTepru30BaTh CTPOCHUE, 001IHe (PU3MIECKUE U XUMUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB HEMETAIIJIOB;

0OBSICHSATH 3aBUCIMOCTh CBOMCTB (HUJIM MPEJICKa3bIBaTh CBOMCTRBA)
XUMHUYECKHUX 3JIEMEHTOB HEMETAIIJIOB (paJnyC, HEMETAUIMUECKHUE CBOMCTBA
3JIEMEHTOB, OKHUCJIUTEILHO BOCCTAaHOBUTEIIBHEBIC CBOMCTBA
AJIEMEHTOB) U 00pa3yeMbIX UMH COCIMHEHUM (KHCIIOTHO OCHOBHBIE CBOMCTBA
BBICIIIUX OKCHUJIOB U TUIAPOKCUIOB, JIETYUUX BOJOPOIHBIX COCTUHEHUH,
OKHUCJIMTEIbHO BOCCTAHOBUTENIbHBIE CBOMCTBA) OT MOJI0KeHus B [lepuoanueckoit
CUCTEeME XMMHUUeCKuX 3y1eMeHToB JI. 1. Menneneena;

OITMCHIBATEL OOIIME XMMHYECKHE CBOMCTBA HEMETAJIOB C ITIOMOIIBIO
€CTEeCTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUMU;

COCTAaBJISITh MOJICKYJISIPHBIC YPABHEHUS PEAKIIUI, XaPAKTEPU3YIOIINX
XMMHUYECKUE CBOMCTBA HEMETAJJIOB U UX COCUHEHUM, a TAK)KE DJICKTPOHHbBIE
YPaBHEHUS MIPOLIECCOB OKUCJIEHHUSI BOCCTAHOBJICHUS;

YpaBHEHUS JICKTPOJUTUUECKON AUCCOIUAIIMN; MOJICKYJISIPHBIC, ITOJTHBIE U
COKpAIIICHHbIC HOHHBIC YPABHEHUS PEAKIIMNA C yUaCTHEM DJICKTPOJIUTOB;
yCTaHaBJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXTy CTPOCHHUEM aToMa,
XHMHYECKOM CBSI3bI0, TUTIOM KPUCTAJIIIMYECKON PEIIeTKH HEMETAJIJIOB U UX
COCTMHEHUHN, UX 00MUMH (PU3UICCKUMHU U XUMUYSCKUMHU CBOMCTBAMH,

ONKMCHIBATh XUMUYECKUE CBOMCTBA BOJOPO/1a, TAJIOTEHOB, KUCJIOPO/a, CEPHI,
azora, pocdopa, rpadura, ammasza, KpEMHUS U UX COCTUHEHUHN C TTOMOIIBIO
€CTEeCTBEHHOTO (PYCCKOTO UJIM POJIHOTO) SI3bIKA U
SI3bIKA XUMHUM;

OTHUCBIBATH CTMIOCOOBI YCTPAHEHUS KECTKOCTHU BOJIBI U BBITIOIHSATH
COOTBETCTBYIOIIUM UM XUMUYECKAMN SKCIIEPUMEHT;



BBITIOJTHSITh, HAOTIOJaTh M OMMCHIBATh XUMUYECKUN IKCTIEPUMEHT T10
pacro3HaBaHUIO HOHOB BOJOPO/Ia U aMMOHUS, CyJb(aT-, KapOOHAT- , CUIIMKAT- ,
docdar- , xaopua- , OpoMuI- , UOAHI- HOHOB;

AKCIIEPUMEHTAIIBHO UCCJIEI0BATh CBOMCTBA METAJIOB I UX COCIMHECHUM,
peraTh 3KCIepUMEHTATbHBIE 3a71a4l 10 TeMe «HemeTamsy;

OTHCHIBATh XUMHUUYECKHIN IKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO
(PyCCKOTO MJIM POJTHOTO) S3bIKA U S3bIKA XUMUH,

IIPOBOJIMTH PACUETHI 10 XUMUUYECKUM (PopMysiaM 1 ypaBHEHUSIM PEaKIIUi,
MPOTEKAIOIIUX C YYaCTUEM HEMETAIJIOB M UX COCIUHCHUM.

Conep:kanue nporpaMmmbl y4e0HOro Kypca 9xiacca (2 yaca)

IToBTOpPEHNE OCHOBHBIX BOIPOCOB Kypca 8 kiiacca
U BBeJeHHe B Kypc 9 kiacca (64)

XapakTepucTUKa 3JIEMEHTA 10 €ro MoJjoKeHuto B [leproauyeckoil cucteme
xuMmudeckux sjemMeHToB Jl. 1. MenaeneeBa. CBoiicTBa OKCHUI0B, KUCJIOT,
OCHOBAHUU U COJIEW B CBETE TEOPUHU IICKTPOJIUTUUECKON JTUCCOLIMALINY U
OKHUCJIEHUS] BOCCTAHOBJICHHS.

[TonsiTue 0 mepexoHbIX AnemMeHTax. AM@porepHoCcTh. ['eHeTHUeCKui psij
NIEPEXOIHOTO JIEMEHTA.

Ilepnonnueckuii 3akoH U llepuoanueckas cucreMa XUMHYECKHUX
anemeHToB /. 1. MenneneeBa B CBETE yUeHUs O CTPOEHUM aToMa. VX 3HaueHue.

JIaGoparopHslii onbIT. 1. [lomyuenue rupokcuia IMHKA U UCCIIEIOBAaHUE
€ro CBOWCTB.

Tema 1. Metanasl (154)

[Tonmoxenne metaiuioB B [leprnoanveckoil CUCTeME XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa. Metainueckasi KpUCTALUINYECKAs PEIIETKA U METAJUIMYECKas
XuMuyeckas cBs3b. O0mnme gpuznueckue cBoiictBa MetawioB. CruiaBbl, HX
CBOMCTBA U 3HAUCHHE. XMMHUYECKHE CBOMCTBA METAJIJIOB KaK BOCCTAHOBUTEJICH, a
TaK)K€ B CBETE MX MOJIOKEHUS B AIEKTPOXUMHUYECKOM PsIly HAPSHKEHUIM
METAJIJIOB.

Koppo3ust meTamioB u ciocoObl 60pbObI ¢ Hel. MeTasibl B mpUpoIe.
OO6mmue criocoObl UX MOyYSHUS.

OO11as xapakTepuCcTHKa IEIOYHBIX METaNIOB. MeTaibl B IpUpoze.
O6mue crioco6s! ux nmoyueHus. Ctpoenue atomoB. Il{enodnbie MeTaLIBl —
IIPOCTHIE BEUIECTBA. BaykHeH e COEIMHEHNS ETOYHBIX METANIOB — OKCH/IBI,
THAPOKCUIIBI M CONTH (XJIOPHUIBI, KapOOHATHI, CYIb()ATHI, HUTPATHI), UX CBONCTBA U
MpUMEHEHUE B HAPOTHOM X03stiicTBe. KanuitHeie yaoOpeHus.

OO61ast xapakTepuCTUKA JIEMEHTOB TJIaBHOM noarpymisl I rpynmsi.
Crpoenue atoMoB. [l]enouHo3eMeNbHbIE METAITBI — MPOCTHIE BEIIECTBA.
Bakneiiime coeIMHEHUS IEJT0YHO3EMENTbHBIX METAJIJIOB — OKCHUAbI, THIPOKCHUIBI
U CoJiM (XJIOpUJIbl, KapOOHATHI, HUTPATHI, CyJbdaThl, (hocdatkl), UX CBOICTBA U
IIPYMEHECHUE B HAPOJHOM XO35UCTBE.



Amomunuii. CTpoeHue aroma, pu3ndeckue 1 XMuMUYECKHe CBOMCTBA
npocToro BemecTBa. CoeIMHEHHS aTFOMUHUSL — OKCHUJ U TUIPOKCH]I, UX
ampoTepHbIN XapakTep. Baxueiimue conmu amoMmunus. [I[puMeHenne amoMuHUS 1
€ro COCMHCHUM.

XKenezo. Ctpoenne aroma, GU3NIECKUE M XUMUUECKHE CBOMCTBA TIPOCTOTO
BelecTBa. [ enetnueckue psansl Fe2+ u Fed+. Baxnenmmue conu xenesa.
3HaYEHUE KEJE3a U €r0 COEANHEHUN ISl TPUPOJIBI U
HapOJHOTO XO35MCTBA.

Hemonctpanuu. O6pasiibl METOYHbIX U MET0YHO3EMETbHBIX METAJIIOB.
OO0pa3is crimaBoB. BzaumMoaeiicTBiue HaTpuUs, TUTUS U KaJIbIUs C BOJOM.
B3anmoseiicTBUE HaTpUs U MarHusi ¢ KUCIOPOJIOM.

B3anmoneiicTBue MeTaIIIOB ¢ HeMeTauiaMu. [loirydenne ruApoKCuIoB
xenesa (11) u (I10).

JIabopaTopHsbie onbIThl. 12. B3auMoaeiicTBuEe pacTBOPOB KUCIIOT U COJIEH €
Metauiamu. 13. O3HakomieHue ¢ pyaamu xenesa. 14. OkpammBanue mIaMeHu
COJIIMH HIECIOYHBIX METAJUIOB. 15. B3anmonaeicTBrue kajabplus ¢ BOIOM. 16.
[lonydeHnne ruIpoOKCHIa KanblUs U UCCIIEN0BaHUE ero cBOUCTB. 17. [lonyduenue
TUJIPOKCUA aJTFOMUHHUS U UCCIIEA0BAaHKUE €ro CBOMCTB. 18. B3aumoaeicteue
xKenesa ¢ cosisiHou kuciotoi. 19. Ilomydyenue ruapokcunos xene3a (1) u (III) u
W3YUYEHHE X CBOWCTB.

Tema 2. IIpakTuxym Nel. CBoiicTBa MeTaJlJIOB M UX cOeuHeHH (34)

1. OcyiiecTBieHne NEMOYKH XUMUYECKUX TTpeBpateHuil.2. [lonydenue u
CBOMCTBA COEIMHEHUN METAIIIOB. 3. Perenne skcnepruMeHTaabHbIX 3a/1a4 Ha
pacro3HaBaHUE U MOJyYEHUE COEAUHEHHI METAIIIOB.

Tema 3. Hemerasisl (234)

OO0m1as xapakTepuCTUKa HEMETAJIOB: noJioxkeHue B [lepuoanueckoit
cucrteMme XxuMmudeckux anemeHToB [1. . MenneneeBa, 0cCOOEHHOCTH CTPOCHUS
aTOMOB, JIEKTPOOTPULIATEILHOCTH (D) Kak Mepa «HEMETaJULIMYHOCTIY, psia 0.
Kpucrannmnueckoe CTpoeHHE HEMETAIIOB — MPOCTHIX BEIIECTB. AJIOTPOMUSL.
du3nyecKre CBOMCTBA HEMETAIIIOB. OTHOCUTEIBHOCTD MOHITUNA «METALI» U
«HEMETaJLD.

Bopopoa. [Tonoxenue Bogopoaa B [lepruoandeckoil CuCTeMe XUMHYECKUX
sanemenToB /. . MenneneeBa. CTpoeHue aTroma u MoJiekyJibl. dusnueckue u
XUMHUUYECKHE CBOMCTBA BOJOPOJA, €r0 MOIYUYECHUE U IPUMEHEHHE.

Bopna. Ctpoenune moiekyibl. BogopoaHas xuMmudeckas cBsizb. @u3nueckue
CBOMCTBA BOABI. AHOMAIHMH CBOMCTB BOJIbIL. [ mapodunbubie U ruipo@oOHbIe
BEIIECTBA. XMMUYECKUE CBOMCTBA BOABI. KpyroBOpOoT BOJbI B IPUPO/IE.
Bonoounctka. Asparust Bojabl. bertoBeie priibTpel. MUHEpaIbHBIE BOJIBI.
JuctunmupoBaHHasl BoJia, €€ MOJy4YeHUue U IPUMEHEHHUE.

OO6mas xapaktepucTuka rajoreHoB. Ctpoenue atomoB. [IpocThie BemecTBa
Y OCHOBHBIE COCMHEHUS raJOTeHOB, NX CBoMCTBA. KpaTkue cBeeHus o XJjope,
opome, pTope u Hoae. [IppuMeHeHe TaIOTeHOB U UX COCAMHEHUN B HAPOTHOM
XO3SIUCTBE.



Cepa. Ctpoenue aroma, aJlIOTPOIUsi, CBOMCTBA U TPUMEHEHUE
pombuueckoii cepsl. Okcuapt cepol (IV) u (VI), ux momydenue, cBoiicTBa 1
npuMeHeHue. CepHasi KUCIIOTa U €€ COJIM, UX TPUMEHEHUE
B HAPOJHOM XO03s1cTBE. [IpON3BOACTBO CEPHOM KHUCIIOTHI.

A30T. CTpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIIECTRA.
AMMUaK, CTpO€HHE, CBOMCTBA, MOTyueHUEe U npuMeHeHue. Coliu aMMOHUS, UX
cBoiicTBa u npumeHeHue. Oxcuasl azora (II) u (IV).

A30THast KUCJIOTA, €€ CBOWCTBA U MPpUMEHEHUE. HUTpaThl 1 HUTPUTBHIL,
npo0semMa uX CoAepKaHus B CEIbCKOX03IMCTBEHHON MPOTyKIIUU. A30THbIE
yaoOpeHus.

®ocdop. CtpoeHue aroma, aNIOTPOIUs, CBOMCTBA OEJIOr0 U KPACHOTO
docdopa, ux npumenenne. OcHOBHbIE coequHeHus: okcul pochopa (V) u
oprodocdopHas kuciota, pocdatsl. DochopHbIe

yaoOpeHus.

VYraepoa. CtpoeHue aroMa, alljIoTpOIKs, CBOMCTBA MOU(DUKAIIHIA,
npuMenenue. Oxkcuapl yrieposa (I1) u (IV), ux cBoiicTBa u npuMeHEHUE.
KapOoHatbl: KaJIBITUT, COMIa, TOTAI, UX 3HAYEHHUE B IPUPOJIC U KU3HHU YEIIOBEKA.
Kpemnuii. CtpoeHne atoma, KpUCTAJUIMYECKUN KDEMHUM, €r0 CBOMCTBA U
npumeHenue. Okcun kpeMmuus (IV), ero npupoiabie pa3sHOBUAHOCTH. CHIIMKATBHI.
3HaYeHUEe COEAUHEHN KPEMHUS B )KUBOM U HEKUBOW npupoze. [lonsitue o
CUJIMKATHOUW MPOMBIIIIIEHHOCTH.

Hemonctpanuu. OO6pasipl rajJoreHoB — MPOCTHIX BEIIECTB.
B3anmoielicTBUE rajloreHoB ¢ HaTPUEM, C AIFIOMUHHEM. BBITECHEHNE XJIOPOM
Opoma Wi iojia U3 pacTBOPOB UX cosieil. B3aumoselcTBre cepbl ¢ MeTalIaMH,
BOJIOPOJOM U KMCJIOPOJIOM. B3auMo1eiicTBE KOHIIEHTPUPOBAHHOW a30THOU
KHUCJIOTHI ¢ MeJbt0. [lornonienue yriieM pacTBOPEHHBIX BEIIECTB WIJIH Ta30B.
Boccranosnenue Menu u3 ee okcuja yriiem. O0pasiibl IpUPOIHBIX COSTUHEHUIN
xJjiopa, cepsl, pocdopa, yriepoaa, kpemausi. O0pasibl BAXKHEHIIINX 15
HApOJHOTO XO35CTBa CyJb(PaToB, HUTPATOB, KapOOHATOB, pocdaToB. OOpa3LbI
CTEKJIa, KEpAMUKH, [IEMEHTA.

JlaGopartopusbie onbIThl. 20. [TonydeHue u pacno3HaBaHue BOJIOPO/IaA.

21. KauecTBeHHas peakiusl Ha rajoreHu ] HoHbI. 22. [lomydeHne u pacrio3HaBaHUE
kucinoposa. 23. CBoicTBa pa30aBieHHON cepHOM KUCTOTHI. 24. I3ydeHue cBOMCTB
aMmMuaka. 25. PacnoznaBanue coseit ammonus. 26. CBoiicTBa pa30aBiIeHHOM
a30THOM KUCJOTHI. 27. B3aumoeiicTBre KOHIIEHTPUPOBAHHOM a30THON KUCIIOTHI C
Menpro. 28. ['openne pocdopa Ha Bo3myxe U B kuciopoje. 29. PacriosHaBanue
docdaron. 30. ['openne yris B kuciopose. 31. [lomydeHue yroabsHON KUCIOTH U
U3Y4YCHHE €€ CBOMCTB.
Tema 4. IIpakTukym 2. CBoiicTBa COeAUHECHUI HeMeTALI10B (34)

1. Pemienue skcriepuMEHTANIBHBIX 3a/1a4 1o TeMe «Iloarpyria kuciopoga».

2. Pemenue skcniepuMeHTaNbHBIX 3a/1a4 110 Teme «Iloarpynibl azoTta u

yriepoa».

3. [lonydyenue, cobupanue u pacrno3HaBaHUE Ta30B.



Tema 5
OpraaumgyecKkue coequHEeHUuA (10/14 u)

BE‘H_'I;ECTBS. OopraHmvYeckEMe N HeOopramnmdYecKHe, OT-
HOCHTeJIFPHOCTE IOHATHA <«OpPpraHMYecKHe BelllecT-
Ba». HpHHHHLI MHDI‘GOﬁp&SHH OopraHHuvYecEHMX CcOoeni-
HeHHII. XMMHYeCcKOoe CTpOeHHe OPpraHAYeCEHMX COeOii-

HeHui. MonekynAapHBIE M CTPVKTYPHBIEe (hOopMYyJIbI
OpraHMYecKHX BelllecTB.

MeTaH U aTaH: cTpoeHHe MoJgeKyJ. 'opeHmne me-
TaHa ¥ aTaHa. [leruapupoBanue sTaHa. [Ipumenenmue
MeTaHaAa.

XHMMHUUEeCcKoe CcTpoeHHMe MOJEeKYJbLlI STHJIeHA.
IIBoiiHAA CBA3L. BaaumMoeiCcTBHME 3THJIeHA C BOJJOM.
Peaknuu nmomuMepHus3anuu sTuineHa. [lommsrTunern u
ero sHadYeHHe.

IMToraTue o0 npeaejbHBIX OJHOATOMHBIX CIHPTaxX
Ha IpHMepax MeTaHOJIa W 3TaHoJa. TpexaToOMHBIHI
COMPT — CJIHIIePHH.

IMToraTue 00 anpaerngax Ha OpHUMepe VECYCHOIO
ansnerumga. OKHcIeHHe albderuia B KHMCJIOTY.

OmHOOCHOBHBIEC IIpelejibHbIe KapOOHOBBLIE KHCJIO-
ThI HA NpHMepe VKCYCHOH KHcaoThkl. Ee cBoiicTBa M1
npumeHedame. CreapMHOBAA KHCJIOTA KaK IpeacTa-
BHTEJb XHUPHBIX KAPOOHOBBLIX KHCJIOT.

Peakmuu sTepud@HMKAIITMHA W [IOHATHE O CJIOXMKHBIX
ahupax. HUpBI KaK CHOXHBIe 3(PpHUPLI I'NIMIIEePHUHA
M >KHUPHBIX KHCJIOT.

ITorAaTHe 00 aMHHOKHCHAOTaAX. PeakKIiMM IMOJHUKOH-
neHcamuu. BelKkHM, MX CTpPOoeHHMe W OHMOJIOrHYecKAasd
POJIbL.

ITomaTwe 06 vyvraesogax. I'amokKosza, ee cBolicTBAa
1 3HauveHHe. KpaxmMmaJy ¥ 1eJuyioJao3a (B cpaBHEeHMWH),
X OMOoMormnyeckKasa PoJib.

Hdemorcrpamuu. Mogenn MoOJIeKYJI MeTaHa M ApPY-
r'mx VIJIEeBOAOPOAOB. BsaaumMomeiicTBHe 3THJIEHA C
OpOMHONR BOOOMH M PACTBOPOM IepMaHIraHaTa KaJIsdA.
Obpas3nbel aTaHOJa ¥ IIHIlepuHa. KavecrBeHHasa peak-
I HAa MHOroaTOMHBIe cOHMpPThI. [lolyueHHMe VKCyC-
HO-3THJI0OBOTO 3dupa. OMbLIeHHe >HUpa. BzammMmoneii-
CTBHE IJIIOKO3bl C aMMHAYHLIM PACTBOPOM OKCHIA
cepebpa. KauecrBeHHasa peaKIindAa Ha KpaxmaJgi. J[loxka-
3aTeJILCTBO HAJMUUYKMA (PYVHKIIUMOHAJIBHBIX I'PYIIII B pac-
TBOPAX aMHHOKHCcJa0T. ['opernmne OelKOB (IIIepcTH MJIHA
OTUYBUX nmepbeB). llBeTHbIe peaKiiuu Oe1KOB.

JladopaTopHasbIe onbiThi. 14. Ma3roroeiaeaue momge-
Jiell MOJIEKVJI yriaeBoaopomos. 15. CeoiicTBa rjHile-
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pHHa. 16. B3auMOJeHCTBHUE IVIFOKO3bI ¢ THAPOKCHIOM
mveau (II) 6e3 marpeBaHusa U OpHd Harpesanuu. 17. Baa-
HMMOJIeHCTBHE KpaxXMaJia ¢ MOJOM.

Tema 6. O0001IeHNe 3HAHMI 110 XUMHUM 32 KYPC OCHOBHOM IIKOJIBI.
IoaroroBka K rocyarapcTBenHoii uroropoii arrectanun (I'MA) (84)

ITepunoanyeckuii 3akoH u [lepuoanueckas cucteMa XUMUYECKUX 2JIEMEHTOB
. . MenneneeBa. Pu3nyueckuil CMBICI MTOPSAKOBOIO HOMEPA JIEMEHTA, HOMEPOB
MepUO/Ia U TPYIIIbl. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB U UX
COEMHEHUH B IEPUOAAX U TPYNIAX B CBETE MPEACTABICHUN O CTPOEHUH aTOMOB
AJIEMEHTOB. 3HAYEHUE MEPUOJUYECKOr0 3aKOHA.

Buabl XuMHUeCKHX CBA3EH M TUIBI KPUCTAJUTMYECKUX PEMIETOK.
B3anMoCBsI3b CTpPOEHHUS U CBOVMCTB BELIECTB.

Knaccudukanust XuMru4ecKux peakiiuii o pa3anyHbIM MpU3HaKaM (YUCIIO U
COCTaB pearupyronmx 1 00pa3yromuxcs BeUeCTB; HaJTUIUe TPaHUIlbl pasjaena das;
Ter10BoM 3(hPEeKT; N3BMEHEHUE CTEIE HeMl OKUCIIEHUS aTOMOB; UCIIOJIb30BaHUE
KaTaJu3aTropa; HalpaBlieHHe mpoTeKaHus ). CKOPOCTh XMMUUYECKUX PeaKIui 1
dbaxTopsl, Biausmonme Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEAKIIUH U CITIOCOOBI
CMEIICHUS XUMHAYECKOTO paBHOBeCHs. [IpocThie U ClioxkHbIE BemecTBa. MeTaiuibl
Y HEMETaJUIbL. [ eHeTnUecKkue psaabpl MeTaIa, HEMETAIUIA U TIEPEXOJHOI0 METaslIa.
OKcHuIBI ¥ TUIPOKCUIBI (OCHOBAHUS, KUCJIOTHI, aM()OTepHbIE THAPOKCHUIBI), COJIH.
Hx coctaB, kitaccudukaiys u o0Iue XuMIYeCKIUe CBOMCTBA B CBETE TCOPUH
AIEKTPOJUTUYECKON TUCCOLUAIUH.

Y4ye6HO-MeTOANYECKOE O6eciedeHne

1. TabpuesnsH 0.C. Xumusd. 9 kiacc: yueo6HUK, M.: [lpoda, 2017.

2. T'apa H.H., F'abpyceBa H.HU. CoopHUK 3a1a4 11 NPOBEIEHHS YCTHOTO
9K3aMeHa 10 XMMHHU 32 KypC OCHOBHOM HIKO0JIbL. 9 Kjacc. - M.: Ipoda,
2000.

3. T'opkoBeHko M.I0.Xumus. 9 knacc: [loypouHble pa3paboTKHu K
yyebHukam O.C. 'abpuensina; JI.C. I'yzes; I.E. PyasuTtuca, @.I.
®esbaMmana.- M.: BAKO, 2004.

4. BupTtyasnbHasa sHuukaone uss Kupuiia u Mepogus. Ypoku xumuu 8-9
Ks1accel.2004.



KaneHuapHO-TeMaaneckoe IJIAHUPOBAHUE

Hara | Jdarta TeMma ypoka Joma
9a 90 = mHee
= 3aaHn
Kopp | Kkopp | & e
3] A
®| eKOM | eKuoH
:.‘ a1 a1
1. 5 XapakTepruCcTHKa XMMHYECKOI'0 DJIEMEHTa Ha 8L.
E ) OCHOBAHMHU ero 1ojoxeHus B T.M.
N=J
2 53 AM}OTEPHOCTS. 82.
<]
S "
3. s 3 [Mepuomuueckuii 3akoH u [lepuoauueckas §3.
g ‘g cucrema /.M. Menneneena.
=]
4. =g XuMHuYecKass OpraHu3anus IPUPOIBL. 84
5 e Xumuyeckue peakiun. CKOPOCTh XMMHUECKOM 85
e peaxnuu
[="
6. g = Karanau3aTopsl 1 KaTaius. 86
=
7. Bek MenHblid, OPOH30BBIH, KEIE3HBIH. §7
8. [Tono)keHre METAIUIOB B IEPUOANYECKOM cucreme | 88
U CTPOEHHE UX aTOMOB.
9. duznueckue cBoiicTBa MeTaiI0B. CILIaBbI. §9-10
10. XUMHYeCKUEe CBOWCTBA METAIJIOB. §8.
11. = [TosyueHne METAITIOB. 89.
g
12. - Koppo3usi MeTaos. §10.
o
Z
13. 5 [leno4HbIE METAILIBL. 811.
[
14. s » » §12.
= bepunuii, Marauii u 1e109H03eMEIbHBIC
METaJLIBL.
15. AJIFOMUHHHA. §13.
16. XHUMHUYECKHUE CBOMCTBA aTIOMUHUS peaxiy
u
17! Keneso. §14.
18. 3aa4u

XUMHYECKHUE CBOMCTBA JKeJie3a
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19. Pemenue 3amau. Berancnenus nmo YXP. 3anaun
20, KonTposbHas paboTa mo teme « MeTauibny. Wrms
HIyais
HOC.
21, AHanu3 KOHTPOJIBHOM PabOThI
: . «Ocywecmenenue yenouku XUmMudeckux
22 Il.p. «Ocyw Y
=% npespawjenuiy.
= Z o c
23. g = ILp. «Ilonyuenue u céoticmea coedunenull
Q
5 Memaniosy.
24. £z I1.p. «Pewenue sKkCnepumenmanbiblx 3a0a4 Ha
* = | pacnosnasanue u nonyuenue coeouHeHull
[T TY
==C Memaniosy
25, HeMeTauibl: aTOMBI M IIPOCTHIE BEIIECTBA. §18.
Kuciopoj, 0308, BO3ayX.
27. Boma 8§20.
28. Boja B )H3HHU 4eJIOBEKA §21.
29. ["aJIoreHsl. §22.
30. CoeIrHEHUS TAIIOTEHOB. §23
3L I[Tonyuenue rajgoreHoB. buonornueckoe 3HaueHue | 324
U IPYMMEHEHUE.,
32 Kuciopo. §25.
33. Cepa. §26.
x
34, e CoeauHeH s CephI. §27.
3. = [Tpon3BOACTBO CEPHOI KMCIIOTHI. §27(no
5 KOHIIQ).
36. 5 28.
2 A3OT. §
~
3r. AMMUax. §29.
38. Conu aMMOHHSL. §30.
39, KucnopoaHbie coeIMHEHUS a30Ta. §31.
40. A30THas KMCJIOTA §31 (n0
KOHIIa)
41, Dochop u ero CoeANHEHHS. §32.
42 Vriepor. §33
43, KuciopoqHeie coeqMHEH s YIIIEPOIa. §34.
44. KpeMHUii ¥ €10 COeIMHEHHNS. §35.
45, 3aJ1a9u

Pemenue 3agau
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46, KonTponbhas padota no reme «Hemetamib Wrs
ua.
at. AHanu3 KOHTPOJIBHOU pabOThI Wru-
BHJI.
48, I1.p. Pewenue sxcnepumenmanvhbix 3a0ay no odopm
UTh
7 | meme «llooepynna kucnopooa».
49. < = = | I1.p. Pewenue sxcnepumenmanvHulx 3a0ay no ogopm
Q HUTb
£ & 5 = | meme «Ilodepynnel azsoma u y2nepooay
= Q
50, £E 5 o | IL.P. «Ilonyuenue, cobupanue u pacnosnaganue ogopm
M ) HUTb
=0 8 2| 2q308
51, [IpeaMeT OpraHuYecKO XUMHH. KOHCIIe
KT
52, [penenbHbIe YIIEBOAOPOIBL. KoHcre
—_ KT
-]
53, § HenpenenpHble yriIeBOA0POAbl. JTUIICH. KOHCIIe
KT
-2
54, 3 CHI/IpTBI. KOHCIIE
= KT
55. E AHBH CFI/II[BI KOHCIIEC
?Ea KT
56. 2 [IpenenbHbBIE OMHOOCHOBHBIC I(ap60HOBI>Ie KOHCIIE
KT
£ KHCJIOTHI
57, S CroxHbIe 3QUPBI Konere
=
58 E }I{I/IpBI. KOHCIIC
o KT
59, AMUHOKHUCIIOTHI. benku. KoHCLIe
KT
60. YTJIGBO,Z[BI. KOHCIIC
KT
61. IMepuomnueckas cucrema JI.1. Menneseesa u §36
= CTPOEHHE aTOMa
oo
62, g DIEeKTPOOTPUIATENBHOCTE. CTeneHb okucaenus. | 337
g Crpoenue BeniecTna
Q
63, & Knaccudukanus xumudeckux peakmuii. Ckopocts | 838
8 & | XUMHYECKOH peaKkIyu
= <o)
64. E 7 & Jlrccoryanus 3JeKTPOIMTOB B BOJHBIX §39
x % % | pactBopax. MIOHHbIC ypaBHEHHs PEAKIHUN
=
65. £ ¢ | OKHCIMTENBbHO-BOCCTAHOBHUTEIIBHBIE PEAKIIMH. §40
E o»
66, : Wrorosast KOHTPOJIbHAs paboTa Heps
) nun.
=
67, 5 AHanu3 KOHTPOJbHON paboTel. Heoprannyeckue | 841
§ BEIECTBA, UX HOMEHKIIATYpA U KJIACCU(PHUKALIHSI.
68, S

XapaKTepHbIE XUMUYECKHUE CBOMCTBA
HEOPraHMYE€CKUX BEIIECTB.
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