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ITosicuuTeILHASA 3aIMCKA

B macrosimee Bpemsi ONpEeACNCHHBIA PAN  Pa3AeiioB  IIKOJRHONW MPOTPaMMBI  XUMHUU
paccMaTpuBaeTcs B paMKax OCHOBHOMW IIIKOJIBI BEChbMa IMOBEPXHOCTHO M JaK€ B paMKaX YrIIyOJIEeHHOTO
M3Yy4YeHUs MpeAMeTa HEJA0CTaTOUYHO. B pe3ynbpTare y mIKOJIbHUKOB BO3ZHUKAIOT IOBEPXHOCTHHIE, a IOPOU U
HEBEPHBIE MPEJICTABIICHUS B 00JIACTH MHOTUX T€M, 0COOCHHO 00IIel U HEOPTraHUYECKON XUMUH.

OaHMM U3 TakuX pa3fesioB IIKOJBHOW MPOTpamMMbl SIBISIETCA Pa3/ei, MOCBSIICHHBIN H3YYEHHUIO
METAIIJIOB, 0COOEHHO METAIIJIOB MOOOYHBIX MOATPYIIIL.

A 3TOT paszen HEOPraHMYECKOW XMMHU 3aHMUMAEeT BAaKHOE MECTO B OMJIETaxX BCTYMHTEIbHBIX
HK3aMEHOB BEIYILIUMX BY30B, B 3aJlaHUSX MTOroBOM arrtectanuu. [losTomMy crapiive IIKOJIbHUKH,
BBIOpABIIINE €CTECTBEHHOHAYYHYIO CIICIMATN3allMI0 WU MPUHSBIINE pelieHrue caaBaTh EI'D mo xumun
HE00X0AMMO MPOPadOTaTh JaHHBINA KypC B JOMOJHEHUE K CTAHJAPTHON ITpOorpaMMe XUMHUH.

ITporpamma paccunrtana mist yuamnuxcst 10-11 kimaccos, 68 yacoB mo 1 gacy B Heelmo.

Ieasn Kkypca:

VYrinybneHue U CoO3/1aHUE YCIOBUHM Uil pacHIMpEHUs W CUCTEeMaTHU3allMM 3HAHUN ydaluxcs o
CTPOEHUHU U CBOMCTBAX METAUIOB MOOOYHBIX MOJAIPYII M MX COCAUMHEHUH, 4TO IMO3BOJMUT IOBBICUTH
YPOBEHb YCBOCHHSI YUAIIUMHUCS OCHOB HEOPTaHMUECKOW XUMUHU.

3agaum kypca:

1. KonkpernsupoBare M paclIMpUTh 3HAHUA O XaAPAKTEPHBIX (U3MYECKHX M XUMHUYECKHX
CBOMCTBAX METAJUIOB U O CBA3H 3THUX CBOWCTB CO CTPOCHHEM METAIJIOB;

2. BwisABHTH cBOeOOpasue METalioB, Pa3BHUTh MOHITHE 00 OCOOCHHOCTSX M3MEHEHHUsS CBOWCTB
3JIEMEHTOB B MOATPYIINAX;

3. Pa3BuTh 3HAHUA yyalIUXCs O CTPOCHMM aTOMa M XUMHUYECKOW CBSI3H, MOHSATHS U 3aKOHBI U3
o0JacTh TEOPUM HJIEKTPOJUTHUYECKOW AHUCCOIMAINM, TEOPHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIui u zip.

4. CoBepIIeHCTBOBATh OOIIEyuyeOHbIE YMEHHMS W HABBIKM YYaIIMXCS B IPOILECCE aHaIM3a
JUTEPATypHBIX ~ WCTOYHHUKOB,  TIOATOTOBKM  TEOPETHYECKHMX  COOOIICHWH,  OpraHu3amus
CaMOCTOSITENIbHOW paOOThl y4alIUXCsl, HAIIPABJIEHHONW HA UCCIIEIOBAaHHUE MOCTABJICHHBIX IIepe] HUMHU
npobiem;

5. Pa3BuBaTh yMEHHsS W HaBBIKM OKCIIEPHMEHTHPOBAHMS (COCTaBJICHHWE IUIaHA OIIBITOB,
OCYILECTBIIEHNE XMMUYECKUX peakiuii, HopMyIupoBaHUE BBIBOJIOB).

[Tporpamma npeaaraercs uist yyammxcs 11 kiaaccoB u paccunrana Ha 68 dacoB (2 yac B Heelro

B TCUCHHE T'O/1a)

Ha npoTsbkeHuMM M3y4yeHHs BCEro Kypca IIPEeIyCMOTPEHO BBINOJIHEHUE IIKOJIbHHUKAMHU

XMMHYECKOT0 3KCIIEPUMEHTA, PEATI0OKEHBI pa3IMUHbIe TEMbI JUIS HallMcaHus peepaTUBHBIX padoT.



Coaepxanue Kypca
Pazgen 1. O0mue cBeieHHsI 0 METANIMYECKOM COCTOSIHMHU BemecTBa (12 4).
elb:

* CUCTEMAaTU3UPOBaTh M Pa3BUTh IMPEACTABICHHE 00 OCOOCHHOCTAX METAUIMYECKOM CBSI3U U
KPUCTAUIMYECKOT'O0 CTPOEHHUS METAJIOB, O0JIee SIPKO BBISIBUTH B3aMMOCBSI3b MEXKITY CTPOCHUEM METAIJIOB U
UX XapaKTePHBIMH CBOMCTBaMH; IPOBECTH JaOOPATOPHBIE OMBITHI C IENBI0 PACIIUPEHUS U KOHKPETU3ALNH
3HAHWM.

Yyaruecs J0KHBI 3HATh:
® OCOOCHHOCTH CTPOCHUC aTOMOB 3JICMCHTOB-MCTAJIJIOB,

* 0COOEHHOCTH METAITTMYECKON CBS3H M METALTUIECKUX PEIIETOK;

* 00bsACHEHHE (PU3MUYECKHX CBOWCTB METAJIOB HA OCHOBE METAIUTMYECKOW CBS3M M METALTUYECKOUN
KPUCTAUIMUECKON PEIIETKH;

* TOoYeMy CIUTaBOOOpa3oBaHUE XapakTEpHO JJs METAUIOB, OCOOCHHOCTH CIUIABOB U UX
KJIacCU(pUKAIHS;

*  CNMOCOOHOCTH PAa3NUYHBIX METAJUIOB K OKUCICHHIO MPH UX B3aUMOJAEUCTBUU C KUCIOPOIOM BO3/AyXa,
BOJOM U KMCIIOTaMU;

* DHEPreTUYECKyI CTOPOHY KOpPPO3UH, OTJIMYME XHUMHUYECKOM W DJIEKTPOXUMHYECKOW KOPPO3HH,
BIIMSIHUE PA3JIMYHBIX YCIOBUM HA YCKOPEHUE JJIEKTPOXUMHUYECKONU KOPPO3HH;

*  OJaropoaHBIC METAJUIBI M CIIABBI HA X OCHOBE.

VYyaiuecs 10KHbI YMETh:

*  00BICHATH (PU3MUYECKHE CBOWCTBA METAJJIOB HA OCHOBE OCOOCHHOCTEH CTPOCHUSI aTOMOB AJIECMEHTOB -
METAJIJIOB U OCOOCHHOCTEH CBSI3U B METAIJIax;

* TMPOTHO3MPOBATH 0OLIME (UIUUECKUE CBOICTBA METAJIOB HAa OCHOBE IOJOXKEHUS METAJUIOB Ha
OCHOBE TIOJIOKEHHMSI METAJUIOB B 3JIEKTPOXMMHUYECKOM pSAy HalpsDKeHHH, 0CcoOeHHOCTEeH HX
CTPOEHHUS U YCIOBHUI MPOTEKAHUS PEAKIIUY;

* CpaBHMBATh IPOLIECCH XUMHUYECKOU U 3JIEKTPOXUMUUYECKON KOPPO3HH;

* yMEeTb IPOBOAUTH U OOBSICHATH PE3yJIbTaThl JIAOOPATOPHBIX OMBITOB, MPOTHO3UPOBATH MPOTEKAHUE
XUMHUYECKUX PEAKIUH, WILTIOCTPUPYIOUIUX XUMUUYECKHE CBOMCTBA METAJLJIOB.

Tema 1. CTpoeHHe MeTaINYECKOI0 BelllecTBa

OcoOeHHOCTH CTPOCHHS aTOMOB 3JEMEHTOB - MeTaioB. HeOonblime 3aTpaTbl SHEPTUM IS
MOHM3ALMU aTOMOB. BO3HUKHOBEHHE METANTMYECKOH CBS3M B YCIOBMSAX JOCTaTOYHOTO COJMIKEHUS 3THUX
aTOMOB, IIPU KOHJIEHCAIIMU [TapOB METAUIA B XKHUAKOCTb. [lepekpbiBaHre opOrTanel BaJIGHTHBIX 3JEKTPOHOB
U TOSIBJIEHUE 3JIEKTPOHHOTIO Ta3a. /[mHaMuueckoe paBHOBECUE MEXYy aTOMaMH, MOJIOKUTEIbHBIMU NOHAMU
U DJIEKTPOHHBIM razoM B Meraie. [lonsatue o, nonax-aromax. CXo/CTBO U OTIMYHE METAIIINYECKON CBA3U
OT JpPYrMX THIIOB CBSI3M - KOBAJICHTHOW M MOHHOW. MeTamnyeckne KpUCTALIMYECKUE PELIETKU.
Oco0eHHOCTH METAUTMYecKOil CBSi3U (IIPOYHOCTH, MOJBUKHOCTE). THIBI pemeTrok MetamuioB. [lapamerpsl
pemeTok. Tepmudeckas alIOTPONHS METAIUIOB.

Tema 2. XapakTepHble (U3UYeCKHE CBOICTBA METAJIOB

®duznyeckre CBOWCTBAa METAIOB (METAJUTMUECKUHN OJIECK, EKTPOIPOBOIHOCTD, TEIIONPOBOAHOCTD,
TUTACTUYHOCTH). 3aBUCHUMOCTH 3JIEKTPOMPOBOJHOCTA OT Temmeparypbl. lIpouHocts meramioB. JledekTs
CTPYKTYpbl METAJLJIOB.

Tema 3. CniiaBooOpa3oBaHue KaK 0JHO U3 XapaKTEePHBIX CBOICTB MeTa10B. CiJiaBbl

Yro Takoe CIUIaBbl M KaKoBa UX CTPYKTypa. OCOOEHHOCTH CIUIaBOB MO CPABHEHHIO C 0OPa30BABIIUMHU
ux meraiamu. Knnaccuduxanus crinaBos. Vcrnonb3oBaHue CIijiaBoB.

Tema 4. XapakTepHble XUMH4YeCKHE CBOMCTBA METAJLJIOB

B3aumopeiicTBue MeTasioB ¢ HEMETallJlaMHU, BOJIOM, KHCIOTaMU M COJsIMU. BoccTaHOBUTENbHBIE
CBOWCTBA METAJJIOB. DJIIEKTPOXUMHUYECKUI PSiJT HAPSHKEHHOCTH METAJIJIOB.

Tema 5. MeTa/uibl MOArpyNnbI XpoMa



[Ipsimoii ¥ KOCBEHHBIN yuIepO OT Koppo3uu. Buiel xoppo3uu. XumMudeckas U 3J1EKTPOXUMUYECKAs

koppo3us. Crneuuduueckue Buabl Koppo3uu. Wuruburtopsl. Ilokpeitusa. IlaccuBupoBaHue MeETaIOB.
[IporexTopHas 3ammura.

Tema 6. Koppo3uoHHO-yCTOiUMBbIE METAJLJIbI U CIJIABBI.
braropoaabie MeTaibl ¥ CIJIaBbl HA UX OCHOBE (30J10TO, cepedpo, MIaTHHA U METAJUIbI IJIATUHOBOMN

IpYyIIIbI).

JlabopaTopHBIE OIBITHI:

Tema 1:
OOHapyKEHHE KPUCTAIUTMYECKOTO CTPOCHUS Y IIUHKA U OJIOBA,
BBIpAIIMBaHNE KPUCTAIVIOB CBHHIIA;
M3TOTOBIICHUE MAKETOB AJIEMEHTAPHBIX SYEEK METAJUTMUECKUX PEIIETOK.
Tema 2:
HU3MEPEHHE IIEKTPOTIPOBOHOCTH MPU HArPEBAHUU;
COIOCTABJICHWE  TEIJIOMPOBOAHOCTH (10 BPEMEHH) HEKOTOPBIX METALTUYECKUX MPEIMETOB;
YCTaHOBJICHUE OTHOCUTEIHHOM TBEPIOCTH METAILIIOB;
Tema 3:
MOJIyYEHUE CIUIaBa IIUHK-CBUHEL M O3HAKOMJIEHHUE C €T0 CBOMCTBAMU;
Tema 4:
OTHOIIIEHNE METAJVIOB IIMHKA M MEJIM K PacTBOPY COJISTHON KUCIIOTHI;
ropeHre Meu B Iapax Cepbl;
COCTAaBJICHHE JIEKTPOXUMHUUECKOTO PsiJia HAPsKEHUH METaIOB;
oOHapyKeHHE HOHOB METAJUIOB B pacTBOpax;
Tema 5:
SBJICHUE XUMHUUYECKON KOPPO3HH;
KOPPO3Hs JKeJie3a B pa3IMUHbIX AJIEKTPOJIUTAX;
BO3HUKHOBEHHUE KOPPO3UU IPU NMPUCOEAUHEHUU MEHEE AKTUBHOI'O METAJLIA.
Tema 6: —

Paspen I1. Meraunbl no004HbIX noArpymni. (22 yac 10 kiaace + 36 yacos 11 kiacc)

[lenb: nate mnpezacTaBieHHEe 00 OCOOEHHOCTSX METAIOB MOOOYHBIX MOATPYII, BBIIBUTH CXOJICTBO H
pasiauure 3THX METAUIOB C METalllaMM IJIaBHBIX MOATPYMI, PAaCCMOTPETh 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB MeTa/lIOB MOOOYHBIX MOArPYNI - B IMEPUOJE€ W B MOArPYIIE, PACCMOTPETh OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA COETMHEHUH ATUX METAJLIOB.

Yyamuecs JI0JKHbI 3HATh:

OOLIYI0 XapaKTepUCTUKY 3JIEMEHTOB-METAJUIOB MOOOYHBIX MOATPYII (MeIb, cepedpo, 30J10TO, LIUHK,
KaJIMUH, PTYTh, CKaHAWH, XpOM, MOJHO/AEH, Boib(ppaMm, MapraHell, TEXHEIHH, peHHH, xKeJe3o,
KOOQJIbT, HUKEIh ),

OOIIyI0 XapaKTePUCTUKY JJAHTAHOUIOB;

(u3HUYecCKre CBOMCTBA METAIJIOB, KaK MPOSBICHIE OCOOCHHOCTEH MX CTPOCHMUS;

XUMHUYECKHNE CBOMCTBA METAJIJIOB B CPABHEHUH JPYT C IPYTOM B TIOATPYIIIIC;

OCHOBHBIE COEIMHEHHUS METAIJIOB (OKCUIbI, THIPOKCUIBI, COH). OKHCIUTENbHO-BOCCTAHOBUTEIBHbBIE
CBOWCTBA COEAMHEHHH MeTawioB. [IposBIeHHE COEIMHEHUSMH OCHOBHBIX, aM(OTEPHBIX U
KHCJIOTHBIX CBOMCTB;

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB METAJJIOB U UX COCIUHEHU;

OCHOBHBIE CITOCOOBI TIOJTyYEHUST METAJLIOB.

Vyanuecs JOKHBI YMETh:

JlaBaTh OOLIYI0 XapaKTEPUCTHKY 3JEMEHTOB-METAJIJIOB B COOTBETCTBUM C IOJOKEHHEM MeTaljia B
NIEPUOINYECKON CUCTEME;

COIOCTaBJIATH (PU3NYECKHE CBOWCTBA METAJIJIOB C OCOOCHHOCTSMHU KPUCTAIIIMUECKOTO CTPOCHHUS;
COCTaBJIAITh YPaBHEHUS PEAKLIUN B3aMMOJEHCTBHUS METAIIOB C IPOCTBHIMU U CIIOKHBIMU BELIECTBAMM;
COCTaBJIAThb (1)0pMy.]'II)I OCHOBHBIX COCILI/IHGHI/Iﬁ MCTAJIJIOB U UJINTIOCTPHUPOBATH YPAaBHCHUSAMU CBOMCTBA
OKCHJIOB U THUJPOKCHJIOB METAJLIOB;

cocTaBiATh ypaBHeHUs OBP ¢ yuacTreM MeTaioB 1 UX COEAUHEHU;

YMETb POBOJIUTH JIAOOPATOPHBIE OIBITHI, OOBSICHITH PE3YJbTAThI, IPEICKAa3bIBATh HEKOTOPHIE CBOMCTBA.



Tema 1. Merasibl HOArpyNIbl Meu

CrpoeHue, pa3Mepbl, aTOMHbIE MacChl, SHEPTUsl MOHU3ALMUU aTOMOB METAJUIOB HOJArPYMIbl MEIH.
dusznyeckre cBoilcTBa Meau, cepedbpa M 30510Ta. XUMHUYECKHE CBOMCTBA METAIJIOB MOATPYIIBI MEIH.
Baxmuelimue coequHeHus Meau, cepedpa, 30510Ta.

Tema 2 MeTa/uibl HOATPYNIBI HUHKA

XapakTepucTUKa CTPOCHHUSI aTOMOB METAJJIOB, CXOJICTBO M OTJIMYHS CO CTPOCHHEM aTOMOB
3JIEMEHTOB I1aBHOM noxarpynnsl [I rpynmsel. @usndeckne M XMMHYECKME CBOMCTBA IIPOCTBIX BELIECTB,
00pa30BaHHBIX 3JEMEHTAMHU MOJArPYIIbI 00PAa30BAHHBIX AJIEMEHTAMHU HMOATPYIIBI HUHKA. 3aKOHOMEPHOCTH
M3MEHEHUs CBOICTB B MOATPYIIIIE.

Tema 3. CoeuHeHUs 3J1€eMEHTOB MOATPYIIbI IUHKA

CocraB BaXXHEHUIINX COEAUHEHHH 2JIEMEHTOB M0O604HOM nmoarpynms! I rpymmel. XapakTep OKCHIIOB U
THAPOKCUJIOB A3THX 3JeMeHTOB. (OO0pa3oBaHHME KOMIUJIEKCHBIX COECIMHEHUN IMHKA, KaaMUs U PTYTH.
[Tomydenue MeTaioB U3 NPUPOJHBIX COEAUHEHUN.

Tema 4. Mera/uibl NOATPyNnbI CKaHaus. JIaHTaHOUABI

CtpoeHne aToMOB 3J1eMEHTOB NoOO04YHOM moarpynnsl III rpynmel, ¢usudeckue u XUMHYECKHE
CBOMCTBA METAJUIOB, M3MEHCHHME HMX CBOMCTB C YBEIMYEHHUEM IOPAIKOBOTO HOMeEpa. XapaKTepHbIE
COEMHEHMSI AJIEMEHTOB MOArpymIbl ckanaus. Haxoxnenue nantaHounoB B npupoze. Mcropus oTkpbITHs
JIAHTAHOUJIOB.

Tema 5-6-7. Meramasl mnoarpynnbl xpoma CoeanHeHHsI 3J1€MEHTOB MOATPYNIbI Xpoma
OKHCINTEIBHO-BOCCTAHOBHTE/IbHBIE CBOIICTBA COCIMHEHMI XPOMa B PA3JIMYHBIX Cpegax.

OO0mrast XapaKTepHUCTHKa JIEMEHTOB (XpoM, MobeH, Bosbdpam). BzanMoseiicTBre ¢ MpOCTHIMH H
CJIOKHBIMH BemecTBaMu. OKcHIpl U ruapokeuasl xpoma. Comu xpoma. Ilepexon xpomMaTroB U AMXpPOMAaTOB
ApyT B apyra. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COEAMHEHN XpOMa B Pa3iIMYHbIX Cpelax.

Tembr 8-9. Mertasasl nNOArpynnbl MapraHua M HUX  coefuHeHHs. OKHMCIUTEIbHO-
BOCCTAHOBHMTEJIbHbIE CBOICTBA COCIMHEHMI MapPraHua B Pa3JIM4YHbIX cpeaax

DNeKTpOHHBIE KOH(HTypaliu aTOMOB MapraHia, TexHemws u peHus. CtpoeHue u (QU3NICCKUEC
CBOMCTBa MPOCTHIX BEHIECTB (B3aUMOJEHCTBUE C KHUCIOPOIOM, BOJOMW U KUCIOTaMH). XapaKTepUCTHKa
COEJIMHEHUM 3JIEMEHTOB MOArpyNIbl Mapraiua. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COEIMHEHUM
Maprasiia B pa3JIMuHbIX Cpeaax.

Tembl 10-11. MeTaauabl ceMeiicTBa :kejie3a. CoequHeHHUs XKele3a, K00aJabTa H HUKeJIs.

OO0mass xapakTepucTHKa >Keie3a, KoOalbTa, HUKENs (CXOACTBO M PA3NIUYUS MEXIAY HHUMH).
®u3nYEeCKHe CBOMCTBA METAJUIOB CEMENCTBA Kee3a.

XuMHUYECKUE CBOMCTBA kele3a, koOanbTa u HuKens. [lomyueHne u cBOMCTBa cCoeTMHEHUN Kene3a, KoOaabTa
1 HuKens. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COSIMHEHU 3JIEMEHTOB CEMEICTRA Kee3a.

Tema 12. 3aK0HOMEpPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB - METAJIJIOB M UX COeUHEHU I

3aKOHOMEPHOCTH HM3MEHEHHUsI CBOWMCTB 3J€MEHTOB-METAILIOB (paguyc aToma, SHEpPrusi MOHU3ALNH,
METaJUIMYECKHE CBOMCTBA). 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB COCIMHEHUM METAJIJIOB.

Tema 13. PacnpocTpaneHHOCTb U (DOPMBbI HAXO0KIEHHUS] METAJIJIOB B IIPUpoOIeE.

[TupomeTamnypruueckue CrnocoObl BBIIECNEHUS METAIIOB U3 Pyl. MeTaluioTepMUYECKHE CIOCOOBI.
IM'uapomeramypruyeckue crnocoObl BBIACICHUS] METAUIOB U3 PyA. DieKTpoMeTamutyprusi. O4ncTka MEeTalioB
OT IPUMECEH.

Tema 14. ATropuTmMsl pemieHus 32124 Pa3JIMYHbIX THIIOB.

Pemenne 3amauy. OCHOBHBIE OKHMCIMTENIM M BOCCTaHOBUTENW. Paznuunble npoaykrel OBP B
3aBUCUMOCTH OT CPEJIbI.

Ha6ODaTODHBIC OIIBITHBI:

Tema 1
*  OKpAallVMBAaHUE IUIAMEHH F'OPEIIKH COISIMU MEMM;
*  B3aUMOJICHCTBUE MEIU C CEPHOU U a30THOM KHCIOTaMU;
* JIeliCTBUE IIENI0YeH Ha pacTBOPHI cojieil Meau U cepeOpa. BzaumoneiicTBrue rujpokcuia Meu co
LIEJIOYBIO;



nojxy4deHue okcuioB meau [ u II;

OKHUCIIHUTENbHBIC cBOMCcTBA OKkcua meau (11);
BBITECHEHHUE cepedpa U3 pacTBOpa HUTparta cepedpa;
MOJTy4YeHUE aMMHUAKaTOB MEJIU U cepedpa;
pacTBOpeHue Xjaopuaa cepedpa u Opomuaa cepedpa;
OTKPBITHE MEJIU B PaCTBOPE KaIleIbHBIM METOIOM.

Tema 2-3:

OTHOIIIEHHE METAJUIMYECKOTO IIMHKA U KaJIMHUS K KUCJIOTaM H IIeJI0YaMm;
OTHOIICHHE THAPOKCH/IA IITHKA K KUCIOTaM H IIEJI0YaM;
MOJTyYeHUe Cyab(puIa [IMHKA,

IMOJIYUYCHHUEC aMMHAKATOB.

Tema 6:

[OJlyYeHHUE OKCHJAa XpoMa pa3IoKEHHEeM JuXpoMaTa aMMOHUS, UCCIIE0BAaHUE €r0 CBOWCTB;
nonydenue ruapokcuaa xpoma (I1I) u nokazarenscTBo ero aMmpoTepHOCTH;

Mepexo]l XpoMara B AUXPOMaT U 00paTHO;

BOCCTAHOBJIEHHME COJIM TPEXBAJIEHTHOTO XPOMa;

OKHCIIUTENIbHBIE CBOMCTBA XPOMOBOW CMECH;

MOJIYUCHHUC XJIOpa IPpHU OKUCIICHUU COJISIHOM KUCJIOTHI AUXPOMATOM KaJIvs.

Tema 8-9:

CBOICTBA COEMHEHHI ABYXBAJECHTHOIO MapraHiia;
MOJIy4eHUE U CBOIcTBA ruapokcuaa Mapranma (I1);
OKHCJIUTEIIbHBIE CBOMCTBA MIEPMAHTaHaTa KaJus;
BJIMSIHUE KUCITOTHOCTHU CPEbl HA CKOPOCTh OKUCIICHHUS;
OTKPBITHE MOHA MAPraHLa B paCTBOPE.

Tema 11:

MOJTyYeHUE THAPOKCHIOB JKeJle3a U U3yUYCHHUE U3 CBOMCTB B PEaKIUIX C KUCIOTaMH M IIIEJI0YaMU;
MOJIyYEHUE MAJIOPACTBOPUMBIX COJIEH JBYXBAJIEHTHOTO JKEJe3a;
OKHCIINTEIIbHO-BOCCTAHOBHTEIIFHBIC CBOMCTBA COJICH JKeje3a;

XapaKTEPHBIE PEaKIIMU Ha HOHBI JKeJIe3a;

TUIPOJIA3 COJIEH JKelle3a;

noytyueHue rusipokcua kobdansra (1), rugpokcuaa vukens (I1);

TUApATAIlds HOHOB JBYXBAJICHTHOTO KOOAIbTA;

MOJTy4YEeHHUE aMMUAYHOTO KOMIUIEKCA HUKEJIS;



YueOHO-TeMaTHUYECKHUIi IJIaH

Ne pa3nena, HanmenoBanue pasjiena, TeMbl Teopusi | IIpakTuka Oo0uree
TeMbI KOJINY€eCTBO
yacoB
10 kaacc
Paznenl | O6mme cBegeHns 0 MeTANLIMYECKOM 12 yacoB
COCTOSIHHM BeleCTBA
Tema 1 CtpoeHne METAITNYECKOTO BEIIECTBA 2 - 2
Tewma 2 XapakTepHble (PU3NUECKHE CBOMCTBA METAIIJIOB 2 2
Tema 3 CruraBooOpa3zoBaHKe Kak OJTHO U3 XapaKTEPHBIX 2 - 2
cBOMCTB MeTauoB. CIUTaBbI
Tema 4 XapakTepHble XUMHUYECKIE CBONCTBA METAIIIOB 2 - 2
Tema 5 Kopposus metanmios 2 - 2
Tewma 6 Koppo3nonHo-ycToiunBbIE METAIUTBI U CTLIABBI 2 - 2
Paznen Il |MeTta/uibl 1OOOYHBIX NOATPYII 22 yac
Tema | MeTaiibl HOArPYNIBl MEAU 2 2 4
Tema 2 MeTaJiipl HOATPYIIbI IUHKA 2 2 4
Tema 3 CoeMHEHNUs AIEMEHTOB NOArPYNIbI IIMHKA 2 2 4
Tema 4 MerTainsl noArpynmnsl ckanaus. Jlantanou sl 2 2 4
Tema 5 MeTtaJisl DOArpyNIbl Xxpoma 2 2 4
Tema 6 CoennHeHus 3J1€MEHTOB OArPYIIIBI Xpoma 1 1 2
11 kaacc
Pasznen Il |Merta/uibl IOOOYHBIX NOATPYIII 36 uac
Tema 6 CoeanHeHus 3JIEMEHTOB MOATPYIIIBI XpoMa 1 1 2
Tema7  |OxucauTensHO-BOCCTaHOBUTEIBHEIE CBOICTBa 2 2 4
COCIMHEHUI XpOMa B PA3IIUYHBIX Cpeiax
Tema 8 MerTanisl HOATPYIIIBI MapraHila U UX COSAMHEHUS 2 2 4
Tema9  |OxuciauTensHO-BOCCTaHOBUTEILHEIE CBOICTBa 2 2 4
COCIMHEHUI MapraHIla B pa3IMYHBIX cpelax
Tema 10  [MeTayuiel ceMeicTBa JKelle3a 2 2 4
Tema 11 CocauHenus xene3a, Ko0anbTa U HUKEIS 2 2 4
Tema 12 |3akoHOMEPHOCTH N3MEHEHHUS CBOMCTB JJIEMEHTOB - 2 2 4
METaJJIOB U UX COCIMHECHUH
Tema 13 |PacnpoctpaHeHHOCTs U (GOpPMBI  HAXOXKICHUS 1 3 4
METAJUIOB B MPUPOJIE.
Tema 14  |AnropuTMmsl pelieHus 3agad 1 3 4
HUToro 68 30 68




ITocenoBaTeIbHOCT TEM B
pazzeine

DopMbl IPOBEAECHUS 3aHATHH

OsxugaemMble pe3ynbTaThl

DKCIIepUMEHT (J1a00paTopHbIE
OTIBITHI)

3

4

10 knacc

Paszoen 1. Obwue ceedenus 0 memaniuyeckom cocmosHuu gewjecmea (12u.)

1-2
Tema 1. CtpoeHne
METAJINYECKOr0 BEIlecTBa -2 .

Jlexnust, mabopaTOpHBIE OIBITHI

3HaHUA: 0COOEHHOCTH CTPOCHHS aTOMOB 3JIEMEHTOB-METAIIOB. BO3HUKHOBEHNE
MeTaIn4eckoii cBs3u. [lonsTue 06 nonax-aromax. CX0ACTBO U OTIIMYNE METAJUTHUECKOH
CBSI3H OT JPYTHX THIOB CBsI3U. KpucTammimaeckue pemeTkn MeTamioB. Tepmudeckas
QJUTOTPOTIUSI METAJIOB. Y MEHHS: CHCTEMATH3UPOBATh 3HAHHS 00 0COOEHHOCTSIX CTPOSHHUS
METaJUIMYECKOT0 BELIECTBA; MPOBOJUTH XUMHIECKUH 3KCIIEPUMEHT, OOBSICHATD
pe3yNbTaThl ONBITOB.

[{uHKOBas MaI0vKa, OJIOBSHHAS
nanouka, 10%-Hblii pacTBOp anerarta
CBUHIIQ, UIACTHJIMH, CHIMYKH WX
KYCOUYKH MPOBOJOKH.

3-4

Tema 2. XapakTepHsle
(hu3HUecKHe CBOWCTBA METAIIIOB
— 24,

becena ¢ yuamumucs,
11a00paTOPHBIEC OMBITHI.

3HaHus: QU3MUECKUE CBOMCTBA METAIOB (OJIECK, AEKTPONPOBOHOCTS,
TEIUIONPOBOIHOCTD. IIIACTUYHOCTB). 3aBUCHMOCTh 3JIEKTPOIPOBOJHOCTH METAJLIOB OT
Temriepatypbl. L[BeT MeTaiuioB, npoyHocTh. J{edeKThl CTPYKTYphl METAILIOB.

YMeHus1: 00BSICHITh B3aUMOCBSI3b CTPOSHHUSI METAJLIOB C 0COOCHHOCTSIMU UX (U3HYECKNX
CBOWCTB; IPOBOJUTH XMMHYECKUH IKCIIEPHMEHT.

Crupaie U3 MeIHOH IPOBOJIOKH,
HITAaTUB IJIA 3aKPCIUICHUA CIIUpaJin,
raJbBaHOMETP, KIFOY JUIs
3aMBIKaHUsI LETTH, JIEKTPUYECKUE
IIPOBOJIa, CIUPTOBKA, CIIMYKH,
HCTOYHUK TOKa, CTaJbHAs U
aIIOMHUHHEBast IPOBOJIOKA,
CTEKJISTHHAs TTAJI0YKa,
METAJUIMYECKUE TTACTHHKH.

5-6

Tewma 3.

CrutaBooOpa3oBaHue KaK OJHO
13 XapaKTepHbIX CBOUCTB
MeramioB. Criiassl — 2 4.

Jlex1us, 1abopaTOpPHBIE OTBITHI.

3uaHus: CHJIaBOO6paSOBaHI/I€ KaK XapaKTEpHOC CBOMCTBO MCTAJJIOB, YTO TAaKOC CILJIaBbl, UX
CTPYKTYypa, 0COOEHHOCTH CILIABOB B CpaBHEHHH C ME€TAJlJIaMH, KHaCCI/I(i)I/IKaHI/ISI CILIaBOB U
HX HCIIOJIb30BaHKE. Y MCHHUS: CpaBHUBATh CTPOCHUEC U CBOICTBa METAJLJIOB U CIIABOB

CBHHell ¥ IUHK B TPaHyJiaxX,
CBHHIIOBAs U [IMHKOBAs MAJIOYKH,
METaJUTHYECKUI THIEeJIb, TUTEIIbHBIC
LIMIIIBL, COUPTOBKA, PACTBOP
COJISTHOM KHCJIOTBI, CTaKaH,
acbecToBas ceTka

7-8
Tema 4. XapakTepHsie
XUMHYECKHE CBOWCTBA METAIJIOB

-2

becena ¢ yuammmucs.
JlaGopaTopHbIE OIBITHI

3HaHUA: XapaKTepPHbIe XUMHYECKHE B3aMMOJICHCTBHUSI METAJUIOB (C HEMETaJIaMH, BOJIOH,
KHCJIOTaMH, COTSIMH). POJIb METaIOB B OKUCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIHAX,
CHOCOOHOCTh METAJNIOB K OKUCIICHUIO. ¥ MEHHUS: WIUTIOCTPUPOBATh YPABHEHUSAMU peaKIuit
XapaKTepPHbIE XUMHUUECKHE CBOWCTBA METAJNIOB; CPABHUBATH BOCCTAHOBUTEIILHYIO
CIOCOOHOCTH METAILTOB. [IpOBOUTH XMMUYECKUI SKCIICPHMEHT.

PacTBOp COMSHOI KUCIOTHL, Cyb(ar
MeJIH, HUTPAT Oapus, XJIOpHULI
kanbiust, pactBopbl NaOH, Naz SOa,
cepa, Zri, Pb, Mg, npoGupxwu,
CTaKaHbI

9-10
Tema 5. Koppozus
METAaJIOB — 2 4.

becena ¢ yuammmucs.
JlaGopaTopHbIC OTBITHI

3HaHUS: TUTIBI KOppO3uHu, yCl10BUsL CHOCO6CTBy}OHII/Ie U NPEIATCTBYIOLUE
KOPPO3UH, SHEPIr€TUICCKass CTOpOHA KOPPO3UH. Crioco0bl 3alllUThI OT KOPPO3UH.
Ymenust: CpaBHUBATh PA3JIMYHBIC BUJIbI KOPPO3UH, 000CHOBBIBATh BBI60p CI1oco0oB
3allUThI OT KOPPO3UHU.

MenHast u cTajbHas IIACTHHKH,
xKese3Hble TBo31H, pacTBopsl MQCly,
NaOH, Iz, HC1, nuctrmmpoBaHHast
BOJIa, CIIUPTOBKA, CIMYKH, PACTBOP
NaCl, denondranens,
JIEKTPHYECKHE POBOJIA.




11-12

Tema 6. KoppozuonHo-
YCTOHYHBBIE METAILIBI U
CIUIaBBI- 2 yaca

Jlexmus

3HaHus: 6J1ar0p0ngle MCETaJJIbl U KX HUCIIOJIb30BAHHC
YMenust: 000CHOBBIBATH BO3MOKHOCTH HCITOJIB30BAHUS 6J'Ial"0p0ﬂHI>IX
MCTaJIJIOB

Paszoen II. Memannwvt nobounvix noocpynn—58u.

13-14

15-16

Tema 1. MeTamist
MOATPYHI Mea — 4 4.

Jlexmus ¢ aneMeHTaMu Oecesibl.
JlaGopaTopHBIE OIIBITHI.

3HaHus: 00mas XapaKTepUCTHKA METAJUIOB IOATPYIIIIHI MEI Ha OCHOBE CTPOCHUS aTOMa H
nonnoxkenus B [1C; ¢pusnueckne 1 XUMHIECKHE CBOMCTBA METaIOB. BakHelimie
COeIMHEHHUS MeH, cepedpa 1 30710Ta. YMEHHs: CPAaBHUBATh METAJIIBI IOATPYIITEI MEAU
MEXKIy cOO0H M ¢ MeTalaMH TNIABHOW MOATPYIIIBL; COCTaBISATh YPAaBHEHHS XUMUUECKHX
peakuuii, WUTIOCTPUPYIOLIMX CBOMCTBA METAJIIOB M UX COEAMHEHM.

HukunupoBaHHas POBOJIOKA, COJIH
Meau (XJIOpHI, HUTPAT, CyIbdar).
KonnenrpupoBanssliii u
pa30aBieHHBIA PAaCTBOPHI CEPHOU H
a30THOI kucioT, pactBopsl NaOH,
AgNQ0s, npobupkH.

17-18

19-20

Tema 2. Metasisl HOATPYNIIBI
[IMHKA — 4 4.

Jlexuus. JlabopaTopHbIE OIBITHI.

3HaHMA: XapaKTEPUCTHKA CTPOCHH aTOMOB METAJIOB JaHHOW MOATPYIIIBI, (GU3HYECKUX U
XMMHUYECKUX CBOMCTB IPOCTHIX BEILECTB, 00Pa30BaHHBIX 3IEMEHTAMH MOATPYIIbI IIUHKA.
YMeHUS: BBISBISTH YEPThI CXOACTBA U Pa3IMYUs METAJUIOB MOATPYIIIBI IIMHKA B CTPOSHUH
M CBOICTBaX.

nHk, KagMuii, pacTBOPHI COJISHON
KHCIIOTHI U THPOKCHUJIA HATPUS,
poOUpKH

21-22

23-24

Tema 3. CoequHEHUs 2JICMEHTOB
HNOArPYNIB! IUHKA — 4 4.

JlaGopaTopHbIE OIBITHL.
Ob6o0marormas decena.

3HaHMA: COCTaB BKHEHIINX COeTMHEHHUN 3JIeMEHTOB M000uHOM nmoarpynms! 11 rpymisl,
XapaKTep OKCHAOB U THAPOKCHUIOB 3TUX 3JIEMEHTOB, KOMIIEKCOOOPa30BaHUE METAILIOB.
VYMeHust: COCTaBIIATh (bOpMyJ'[l)l COGHHHGHHﬁ METAJIJIOB IIOATrPYIIILI IIUHKA, OGOCHOBblBaTb
MIPOSIBJIEHUE UMU KHCIOTHO-OCHOBHBIX CBOMCTB. IIpoBOANTE XUMHUYECKUI SKCIIEPUMEHT.

PacTBOpBI XJIOPU/IOB LIMHKA U
Ka/IMMs, THIPOKCH/IA HATPHS,
cynbbuIa HATPUsI, PAaCTBOP
aMMHaKa, IPOOUPKH.

25-26

27-28

Tema 4. Metamisl
HOATPYIITBI CKAHHS.
JlanTanouae - 4 4 .

Jleknus

3HaHUA: 0COOCHHOCTH CTPOCHHS aTOMOB - JIAHTAHOMOB; (U3MYECKHUE CBOMCTBA METAIIOB,
00pa30BaHHBIX JIEMEHTaMH HOJTPYIIIBI CKaHAUS, JJAHTAaHOUIaMU. XHMHYECKHe CBOICTBa
MeTaJuI0B. XapaKTepHbIe COEAUHEHNs. Y MEHUS: XapaKTepU30BaTh JIAHTAHOUIBI 1
aKTUHOMJIBI C TOUKY 3PCHUS CTPOCHUS aTOMA; BBIABIIATH YEPThI CXOJCTBA U pa3jInyus OT
2JIEMEHTOB I'TIaBHOM IOATPYIIIBI; ONPEAEIATh XapaKTep U3MEHEHUS CBOICTB B Ipeaenax
NOATPYIIIBL.

29-30

31-32

Tewma 5. Metanasl HOATpyIIIbI
xpoma — 4 .

CamocrosiTenbHast paboTa 110 IUIaHy U
00CyK/ICHHE Pe3yIIbTaToB

3HaHUA: 0COOEHHOCTH CTPOCHHS aTOMOB 3JIEMEHTOB MOATPYIIIBI XpOMa; (pU3NIECKUe U
XMMUYECKUE CBOUCTBA METAJLIOB;

YMeHus: 1aBaTh CPABHATENIBHYIO XapaKTEPUCTHKY SJIEMEHTOB MOTPYIIIEI XpOMa H
00pa3yeMbIX UM ITPOCTHIX BEIIECTB.

33-34
Tema 6. CoenuHEHUS IIEMEHTOB
MOATPYIIIBI XpoMa — 2 H.

JlaGopaTopHBIE OIIBITEI U 0OCYXKICHHIE
UX pe3yNIbTaToB.

3HaHUS: COCTAB M CBOWCTBA OCHOBHBIX COSANHEHHH 2IEMEHTOB MOATPYIIIEI XPOMa;
YMeHHsI: CpaBHUBATh COCTaB M CBOHCTBA OCHOBHBIX COCIMHEHUH HIEMEHTOB IO PYTIIHI
xpoma. [IpoBoauTs 1a60paTOPHBIE OTIBITHI.

[IpoOupkw, MTATUB, KEIEIHBIMH,
0aHKa C OIIMPOKHUM TOPJIOM, JKEJIe3Has
JIOXKKA, TAXPOMAT aMMOHHS,
pa3baBieHHas CONAHAS, CepHAs,
a30THasi KMCJIOTHI, PACTBOP aMMHaKa,
pacTBOp €IKOro HaTpa.




11 kaace

1-2

35-36
Tema 6. CoenrHEHHUS IIEMEHTOB
MOATPYMIBI XpoMa —2 4.

JlaGopaTopHBIE OIBITHI U 00CYXKIEHHE
UX pe3yJbTaTOB.

3HaHMA: COCTAaB U CBOICTBA OCHOBHBIX COCIUHEHUH AJIEMEHTOB MOATPYIIIIBI XPOMA;
YMeHus: cpaBHUBATh COCTAB U CBOMCTBA OCHOBHBIX COCMHEHHI AJIEMEHTOB IOATrPYIIIIBL
xpoma. [IpoBouTh 1a00paTOPHEIE OIIBITHL.

[IpoOupkw, MTATUB, KEICIHBIMH,
0aHKa C IIMPOKHUM TOPJIOM, JKEJIC3HAs
JIOKKa, IUXpoMaT aMMOHHS,
pa30aBiieHHas COJSHAS, CEpHAs,
a30THas KHCJIOTHI, PACTBOP aMMHaKa,
pacTBOp €IKOTO HATpA.

34
56

37-38

39-40

Tema 7. OkucnuTensHO-
BOCCTaHOBHTEJIbHBIC CBOWCTBA
COEJIMHEHUH XpoMa B
pa3IM4HBIX cpenax — 4 4.

Ypok-IpakTUKyM

3HaHMA: OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA COCTUHEHUHM XpoMa; Y MEHHUs:
cocTaBiATh ypasHeHUS OBP 1 paccTaBisaTs K03 (HUIIEHTH METOIOM ITOTYPEaKIUi.

7-8
9-10

41-42

43-44

Tema 8. MeTamisl NOArpyNIIbL
Maprasia u UX COCUHECHHUS -
4 4.

Jlexumsi. JTabopaTOpHBIE OIBITHI.

3HaHUs: CTPOCHHUEC aTOMOB MapraHia, TEXHEUus U pe€Hus, COACPIKaHUE DJICMEHTOB B
3eMHOM KoOpe€. ®duznyeckne CBONCTBA MCTaJIJIOB, XUMHYCCKHC CBOWCTBa MPOCTBIX BEHICCTB.
CocTaB 1 CBOWCTBA OCHOBHBIX COCI[I/IHCHI/If/i MapraHia, TEXHEI U U pECHUS.

Vmenus: CpaBHUBATh METAJLJIbI B IOATPYIIIC IO CTPOCHUIO U CBOﬁCTBaM; COCTaBJIAATh
(1)OpMyJ'II)I COCJIMHCHUI JJAaHHBIX METAJIOB U IIPpOrHO3UPOBATh UX CBOWCTBA.

Pacteopst MnS0s4, Mn(NOz)2, NaOH,
HC1, H2S04, KMn0s, Na2S03,
CH3COOH, AgNO3, NH40H,
MIPOOHPKH.

11-12
13-14

45-46

47-48

Tema 9. OxucnurenbHO-
BOCCTaHOBHTEIBHBIE CBOIICTBA
COEeIMHEHNUH MapraHua B
pa3InyHbIX cpepax — 4 4.

Y pOoK-IIpaKTHKyM.
JlaGopaTopHBIE OIIBITHI.

3HaHMA: OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA COCIMHEHUM MapraHia; Y MEHUs:
coctaBiTh ypaBHeHus OBP u paccraBisaTs K03 HHUIIMEHTH oIy peakuii.

15-16
17-18

49-50
51-52
Tema 10. Mertamisl ceMeiicTBa

CamocrosiTenbHast paboTa 10 IUIaHy 1
00CyKIeHUE Pe3yIIbTaTOB.

3HaHus: CTPOCHHE aTOMOB 3JIEMEHTOB CEMEHUCTBA XKele3a, GU3NIeCKUe ’
XMMHYECKUE CBOMCTBA, 00pa3yeMbIX MU MPOCTHIX BEIICCTB;
YMeHus: cpaBHUBATh METAJIIBI MEXy COOOM MO CTPOCHUIO U CBOHCTBAM




xenesa - 4 .,

19-20
21-22

53-54

55-56

Tema 11. CoequHeHus xenesa,
KoOajbTa ¥ HUKENS — 4 4.

JlabopaTopHbIC OIBITHI K
00CyIK/IeHUE Pe3yIIbTaToB

3HaHUsA: COCTAB M CBOWCTBA OCHOBHBIX COEJAMHEHHH 2IIEMEHTOB CEMEICTBA XKene3a;
YMeHus: cpaBHUBAaTh COCTAaB U CBOMCTBA OCHOBHBIX COCAUHEHUN 2IIEMEHTOB CEMENUCTBA
kene3a. [IpoBoauTs 1abopaTOpHBIE ONBITHL, OCYIIECTBIATH HAOIIOACHUS H
(hOpMyIHPOBATH BBIBOEL.

PactBoper FeS04, NaOH, HC1,
FeCls, Na2C0s, xpacHasi KpoBsiHas
COJIb, XKENTast KPOBSIHASI COJIb.

23-24
25-26

57-58

59-60

Tema 12. 3akoHomMepHOCTH
W3MECHEHHS CBOWCTB 3JIEMEHTOB-
METAJUIOB U HX COCAWHEHUH - 44.

Bbecena ¢ yuamumucs

3HaHUs: 3aKOHOMEPHOCTH U3MEHECHUSA CBOWCTB NEPEXOAHBIX JIEMECHTOB U 06pa3yeM1>1X
HMH NPOCTHIX BEUIECTB B MTOATPYIIIIC. VMeHus: 000CHOBBIBATh 3aKOHOMEPHOCTHU
W3MEHEHUS CBOWCTB CTPOCHUEM aTOMOB, TUIIOM KpHCTaﬂHH‘lCCKOﬁ PCIICTKH U T.A.

27-28
29-30

61-62

63-64

Tema 13. 3akoHOMEpHOCTH
BBIJICJICHHS] METAJIOB U UX
COCIMHEHUH - 4 1.

Coo0uieHus yqamumxcs

3HaHUSA: PaCIPOCTPAHEHHOCTH M (DOPMBI HAXOXKICHNS METAIIOB B TIPHPOJIE,
MHPOMETALTYPrHIECKUE CTIOCOOBI BBIACIICHUS] METAIIOB U3 Py, METAJIIOTEPMUS,
THAPOMETAILTYPrHsl, IEKTPOMETAILTY PrHsI.

31-32
33-34

65-66

67-68

Tema 14. 3agaun Ha IpOTEKaHKEe
OBP ¢ yuacTuem METaIOB U UX
coeMHeHNH — 4 u.

Y poK-pakTUKYM
Hrtorosoe 3aHATHE — KPYTJIBII CTON

3HaHus: AJITOPUTMBI PCHICHUSA 3aJa4 U COCTABJIICHUSA OBP.
VMenus: peuaTh 3aJa4u pasanIHbIX TUIIOB.




N GAM~MLNE
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AN. Bpybnesckuii E.B. bapkosckuit Xumust anementroB. Munck, OOO "FOnumpecc", 2002.

AN. Bpybnerckuii 1000 3amad 1o XuMuH ¢ IEMOYKaMH MPEBPAIICHUI U KOHTpOoIbHBIMU TecTami. Muack, OOO "FOuumnpecc", 2003.
A.A. KuszeB C.H. Cmapsirnn Heoprannueckas xumust. M., Beicmas mkomna, 1990.

Vuebnuk obmieit xumuu, M., uzgatenseto "Xumus'", 1972.

[MomynspHas OMOIMOTEKAa XUMHUYECKUX 3JIeMeHTOB, M., n3narensctBo "Hayka", 1971.

T.3.CaBuu HU3ydenue paxynbTaTHBHOTO Kypca Xumun MetaiuioB. M., [IpocBemienue, 1972.

Xumust. [paktukym mo obmeit xumun 10-11 xiacca. CoctaBuresns H.U. Tynuna, u3natenscto "Yuurens", Bonrorpan.
Xumusi. 9 kinacc. COOpHUK 3eKTUBHBIX KypcoB. CoctaButens H.B. lupuinna, u3narensctso "Yuurens" Bosrorpan.
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https://itest.kz/ru/ent/himiya/8-klass/lecture/neorganicheskaya-himiya-metally-pobochnyh-podgrupp
https://him.1sept.ru/article.php?1D=200303204

https://www.youtube.com/watch?v=0ibYozFLg2c
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