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AHHOTANMA K padoyeil mporpamme

Pabouas mporpamma ydeOHOTO mpeamera «XHUMHUS» COCTAaBICHAa B COOTBETCTBUHU C Tpe-
6oBanusIMH DeepaabHOTO roCyIapCTBEHHOIO 00pa30BaTEebHOTO CTaHAapTa OCHOBHOTO O0IIe-
ro obpaszoBanus (nmpukaz MunucrepcTBa oopasoBanus U Hayku PO ot 17.12.2010 r. Ne 1897), ¢
yuérom IlpumMepHOl mporpaMMbl IO y4eOHOMY HpeaMeTy «XHUMHs», 0J00pEHHOU pelleHneM
(denepasbHOTO Y4eOHO-METOAMYECKOTO 00BEIMHEHUS 10 00IeMy 00pa3oBaHuIO (TIPOTOKOI OT §
anpens 2015 r. Ne 1/15 (B penakiun npotokona Ne 1/20 ot 04.02.2020), OcHoBHO#T 00pa3oBa-
TEJNBHOM MporpamMMbl OCHOBHOTO oOmiero oopaszoBanuss MbOVY COIL Ne 14 u aBTOpCKO# TIpO-
rpammbl o xumuu ["abpuensna O.C., Kynosoii A.B., pekomennoBanHON MUHHUCTEPCTBOM 00-
pa3zoBanus U Hayku PO Xumus. 7-9 xnaccel. Paboune nporpammel: yueOHO-METOINYECKOE T10-

cobue / coct. T./I. l'amOyprieBa. 3 — u3., mepepad. — M.: JIpoda, 2015. — 159 c.
Pabouas mporpamma mo ¢u3nke opueHTHpOBaHA Ha oOydaromuxcs 9-X KiaccoB. Ypo-
BEHb M3YYCHUS IpeaMeTa - 0a30BbIil. O0mee yuciio yueOHBIX YacoB 3a ToJ] 00ydeHus - 68 yacos.
Pabouas nporpamma no XuMuu: KOHKPETU3UPYET COJepKaHUE 00YUeHUS XUMUU C YUETOM

MEXIPEIMETHBIX CBA3EH y4eOHBIX MPEIMETOB €CTECTBEHHO-HAyYHOTO LIMKJIA; OMpeNeNsieT Io-
CJIEIOBATENIbHOCTh M3Y4YEHMSI €IMHUL] COJIEpPKaHUs 00yueHUs XUMHUHU U GOopMUpOBaHUs (pa3BU-
THA) 00IIUX Y4eOHBIX M CHEHU(PUUIECKUX MPEIMETHBIX YMEHU; AT OPUEHTUPOBOYHOE pacIpe-
JieJIeHHe y4eOHOTO0 BPEMEHH 110 pa3ziesiaM U TeMaM Kypca B MOAAJIbHOCTH «HE MEHEE.

OcHoBHBIE eu 00y4eHUs1 XMMUH B OCHOBHOI HIKOJI€:

1) dbopmupoBanue y 0Oy4aromuxcsi yMEHUsI BUACTh U MMOHUMATh IIEHHOCTh 0Opa30BaHMUsI,
3HAYUMOCTh XUMHUYECKOTO 3HAHMSI JUI Ka)XXJ0ro 4eJOoBeKa He3aBUCHUMO OT €ro npodeccuoHaib-
HOM JIeSATENIbHOCTH; YMEHHUSI pa3ianydarh (akThl U OIICHKH, CPAaBHUBATh OLIEHOYHBIE BHIBOJIbI, BU-
JIeTh UX CBS3b C KPUTEPHUSIMH OLICHOK U CBSI3b KPUTEPHUEB C OINPEIEICHHON CUCTEMOI [IEeHHOCTEH,
dhopmyaupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MTO3HITHIO;

2) hopmupoBaHue y 00y4yarONIMXCs L[EJIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMUU B
CO3JaHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOM KapTHUHBI MHUPA; YMEHHS OOBACHATH OOBEKTHI U
MPOLECCHl OKPYXKAIOIIECH NEHCTBUTEILHOCTH — MPUPOJIHON, CONMAIBHOM, KYyJIbTYPHOU, TEXHU-
YEeCKOU cpeibl, UCTIONb3Ys Ui 3TOT0  XMMHUYECKUE 3HAHUS;

3) nmpuoOpereHne oOy4arOUIUMUCS OIbITAa PA3HOOOPA3HOM N1EATENbHOCTH, MMO3HAHUS U Ca-
MOTIO3HAHMS; KJIFOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHTHOCTEH), MMEIONIMX YHUBEPCAIBHOE
3HAYEHUE I Pa3UYHbIX BUIOB JACSITEILHOCTU: PEIICHHs TPOOIeM, MPUHATHS pelieHuil, mouc-
Ka, aHanu3a u o06paboTku nHpopMalMK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHHI, CO-
TPYAHHYECTBA, 0€30MaCHOTO OOpaIeHHs ¢ BEIECTBAMH B MIOBCEHEBHON KU3HU.

PaGouas nmporpamma no XMMUU pacKpbIBaeT BKJIAJ Y4eOHOTO MpeaAMeTa B JOCTHIKCHHE I1e-
Jeil OCHOBHOTO OOIIero oOpa3oBaHMsS W OMNpeAeNseT BaKHEHIHNe coJep:KaTelbHble JMHUU
npeaMera:

*  BEIECTBO - 3HAHUS O COCTaBE U CTPOEHUU BEIIECTB, MX BAKHEHIINX (PUZUUYECKUX U
XMUMHUYECKUX CBOMCTBAX, OMOJIOTMUECKOM JACHWCTBUU;

*  XMMHUYECKas PeaKius - 3HaHUS 00 YCIOBHIX, B KOTOPBIX MPOSBISIFOTCS XUMUYECKHE
CBOMCTBA BEIECTB, CIIOCO0aX yIMpaBIeHUS XUMUYECKIMU TPOIIECCAMU;

* TIPUMEHEHHE BEUIECTB - 3HAHUS M OTBIT MPAKTUYECKOW JEeSITENFHOCTH C BEIIECTBA-
MU, KOTOpbI€ HanboJjee 4acTo yMOTPEOJSIOTCS B MOBCETHEBHON JKU3HH, HIMPOKO
WCIIOJIb3YIOTCS B TPOMBIIIIJIEHHOCTH, CEJTLCKOM XO3SHCTBE, Ha TPAHCIIOPTE;

*  S3BIK XMMHH - CHCTEMa BRXHEHUIIUX MOHITHIA XUMHUHU U TEPMUHOB, B KOTOPBIX OHU
OTIMCHIBAIOTCS, HOMEHKJIATYpa HEOPTaHUYECKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM



Yrcie U TPUBHAJIbHBIC), XUMUYECKHE (POPMYIIBI U ypaBHEHHS, a TAKXKE MIPaBUJIA T1e-
peBoJia HH(OPMAIIMH C €CTECTBEHHOTO S3bIKa Ha SA3BIK XUMHUHU U 00PaTHO.

[Tpu oTbope conepxaHus, yYUTHIBAIOCH, YTO Mepes] 00IKUM 00pa3oBaHUEM HE CTOMT 3aj1a-
4ya npo(ecCHOHANBHOM MOATOTOBKH OOYYalOUIUXCs. DTO OMpPENesniIo MOCTPOCHHE Kypca Kak
0OIIEKyIbTYPHOTO, HAIPaBJICHHOTO, MIPEX/Ie BCEro Ha (JOPMHPOBAHKE W PA3BUTHE MHTEpeca K
W3YYEHUIO XUMUHU.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPEIMETA
BbINyCKHUK U3Y4YUT:

® TMIOHATHUA: «XUMUYECKAsl PEAKIUD», «PEAKIUH COCAUHEHHUSY, «PEAKIMU PA3I0KEHUS», «PEaK-
U1 OOMEHay, «PEAKINH 3aMEIICHU, «PEAKIIUN HEUTPATU3ALHNI, «IK30TEPMUUYECKUE peaK-
UW», «IHIAOTEPMUUYECKHE PEAKIHNHN», «OO0paTHUMbIE PEaKlUn», «HEOOpaTUMbIC pEaKIUn»,
«OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIE PEAKIIMN», «TOMOTECHHBIE PEAKIHHN», «TE€TEPOrCHHbIC
peaKInm», «KaTATUTUYECKUE PEAKIIUN», «HEKATATUTUYECKUE PEaAKIINN», «TEIIOBOM A deKT
XUMHUYECKON PEAKIUN», KCKOPOCTh XUMUYECKON PEAKIIUMY, «KATATU3ATOP»;

® XapaKTEPHUCTUKY XUMUYECKUX AJIEMEHTOB M0 UX MOJOKEHUIO B [lepnoanyeckoi cucreme Xu-
mudeckux smeMeHToB J[. . MenaeneeBa: XuMHUYECKU 3HAK, TOPSIKOBBIM HOMEp, MEPHUOI,
rpynmna, TOATPYINa, OTHOCUTEIbHAST aTOMHAash Macca, CTPOCHHE aroMa (3apsa sjpa, Yuciio
MMPOTOHOB M HEUTPOHOB B si/Ipe, OOIIEe YHCIIO JJIEKTPOHOB, PACIPEICICHUE DICKTPOHOB IO
AIIEKTPOHHBIM CJIOSIM, TTPOCTOE BEMIECTBO, (POpMysia, Ha3BaHWE U THUIT BBICIIIETO OKCH/IA W TH]I-
pPOKCHJIA, JIETYYEeTO BOJOPOJHOTO COSTUHEHUS (111 HEMETAJIJIOB));

e 00mMe XUMHYECKHE CBOWCTBA aM(OTEPHBIX OKCHJIOB M THAPOKCHUIOB, NMPUMEPHI PEaKIIUH,
MTOTBEPIKIAIOIINX XUMHYECKHE CBOMCTBA aM(POTEPHBIX OKCHJIOB U THAPOKCHJIOB;

® XapaKTePUCTUKY XUMHYECKHUX PEAKIMI MO YHUCIY U COCTaBY UCXOJAHBIX BEIIECTB U MPOIYKTOB
peaknuu; TerioBoMy 3P deKTy; HanpaBJICHUIO MPOTEKAHUS PEAKIIMH; U3MEHEHUIO CTETICHEH
OKHCJICHUS AJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJIHBIX BELIECTB; YYACTUIO KaTaau3aTo-
pa;

® BIMSHHE HEKOTOPHIX (haKTOPOB (IIPHpOJa PEarupyromuX BEIIECTB, KOHIICHTPAIIUs BEIICCTB,
JIABJICHUE, TeMIlepaTypa, KaTaliu3aTrop, MOBEPXHOCTh CONMPUKOCHOBEHHSI pEarupyronux Be-
IIECTB) HA CKOPOCTh XUMUYECKUX PEAKITUH;

® T[IOHATHUA: «METAUIb», «PAJl AKTUBHOCTH METAJUIOBY, «IIEJIOYHBIC METAIIbDY, «IIIEJIOYHO3E-
MEJIbHBIE METAJUIbD», UCMOJIB30BaTh X MPU XapaKTEPUCTUKE METAJIIOB;

® COEIUHEHUS METaJUIOB M COCTaBIATh UX (POPMYIBI IO HA3BAaHUIO, CTPOCHHE, 00ImMe huznye-
CKHME ¥ XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAIIOB;

® 3aBHCHMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB METAJUIOB (paanyc, METAININYECKUE CBOICTBA
AJIEMEHTOB, OKUCIHMTEIHbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX MU
COCTMHEHUH (KHCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHIOB U THJIPOKCUIOB, OKUCIUTEIIb-
HO-BOCCTAaHOBHUTEJIBHBIC CBOMCTBA) OT MOJIOKeHHUS B [lepnoaudeckoil cucTeMe XUMHUYECKHX
anemeHToB /. 1. Menaeneena;

® IIOHATHUSA: «HEMETAJUIB», «TAJOTEHBD), «AJJIOTPOIHBIE BUAOU3MEHEHU», <GKECTKOCTD BOJBDY,
«BpEMEHHAs! )KECTKOCTh BOJBI», «IIOCTOSIHHAS KECTKOCTh BOABI», «00IIast dKECTKOCTh BOBIY;

e cTpoeHue, obure Gru3nuecKkue U XMMUYECKHe CBOWCTBA MPOCTHIX BEIIECTB HEMETAIIOB; 00b-
SICHATH 3aBUCUMOCTh CBOMCTB (MJIM MpeACKa3bIBaTh CBONCTBA) XUMUYECKHUX JIIEMEHTOB HEMe-
TAJJIOB (panmyc, HEMETALINYECKUE CBOMCTBA 3JIEMEHTOB, OKUCITUTENBHO -
BOCCTAaHOBUTEJILHBIE CBOWCTBA DJIEMEHTOB) M OOpa3yeMbIX MMH COEAMHEHUN (KHCIOTHO-
OCHOBHBIE€ CBOKCTBA BBICIIMX OKCHUJIOB U TMJIPOKCHUJIOB, JIETYUYHUX BOJOPOIHBIX COEAUHEHHI,
OKHCITUTENBHO-BOCCTAHOBUTEIbHBIE CBOICTBA) OT moJioxkeHusi B I[lepumoanueckoil cucreme
xuMu4deckux 3neMeHToB /1. 1. Menpaeneena;

® COCIUHEHUS HEMETAJUIOB U COCTAaBJIATh UX (POPMYIIBI [0 HA3BAHUIO;



MPUYMHHO CJIEJICTBEHHBIC CBA3M MEXIY CTPOCHHUEM aToMa, XUMHYECKOU CBSI3bI0, TUIIOM KpH-
CTAUTMYECKON PEHIETKH HEMETAJUIOB U MX COCTUHCHHM, X OOMUMHU (PU3NICCKUMU U XUMH-
YEeCKHMMH CBOMCTBaMU,
CIOCOOBI YCTPAHEHUS JKECTKOCTH BOJBI U BBIMONHITH COOTBETCTBYIONIUN UM XUMHYECKUN
JKCIIEPUMEHT;
BbINyCKHUK NMOJYYUT BO3MOKHOCTb HAYYHUThCS
oOpatarbecst ¢ 1a00paTOpHEIM 000PYIOBAaHHEM M HArpeBATEIbHBIMH NMPUOOPAMH B COOTBET-
CTBUH C MIPAaBUJIAMHU TEXHUKU O€30TIaCHOCTH;
BBITIOJIHSATH, HAOIIOIATh U ONIMCHIBATH XUMHUECKHUI IKCIIEPUMEHT
— M0 MOJYYCHHIO U COOMPAHUIO KUCIIOPOa, BOJIOPOA M YIIIEKUCIIOTO Ta3a;
— II0 pacro3HaBaHWIO MOHOB BOJOPOJIa M aMMOHHMS, Cylb(aT-, KapOoHAT-, CHIMKAT-, (oc-
(bar-, xmopua-, OpoMuI-, MOAUI-UOHOB;
— II0 Pacro3HaBAHUIO BAKHEHUIITNX KATHOHOB METAIIJIOB, THUIPOKCHIMOHOB;
peniaTh SKCIIepUMEHTAIbHBIC 3a7a4d 110 TeMaM Kypca;
OTIMCBHIBATh XUMHUUYECKHI SKCTIEPUMEHT C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIU POIHOTO)
SI3BIKA M S3BIKA XUMUH;
MPOBOJIUTH PACUYETHI 10 XUMHUYECKUM (DOpMysIaM U ypaBHEHHUSIM PEaKIINiA;
HaOIIOAaTh 32 CBOMCTBAMH METAJJIOB M HEMETAJUIOB, MX COCTUHEHUN W SBICHHUSIMH, TTPOUC-
XOJAIIMMH C HUMM;
JIeNTaTh BBIBOJIBI TIO PE3YJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.
OTIPENIeTIATh, UCXOIs U3 yueOHOU 3a/1aui, HEOOXO0MMOCTh MCIOJIb30BaHUsI HAOIIOACHHS W
IKCIIEPUMEHTA.
MMPOBOJIUTH OTIBITHI, MTOATBEPKIAIOIINE XUMHIECKHE CBOMCTBA aM(pOTEPHBIX OKCHIOB M TH]I-
POKCHJIOB; 3aBUCHIMOCTh CKOPOCTH XMMHUYECKON PEaKIIMU OT Pa3IMUHbIX (aKTOPOB (MpUpoIa
pearupyromux BeIecTB, KOHIICHTPAIMs BEIIECTB, JaBJICHUE, TeMIlepaTypa, Kataiu3aTop, 1mo-
BEPXHOCTh CONPUKOCHOBEHHUS PEarupyIONIuX BEIICCTR).
COCTaBJIATE:
— MOJICKYJISIPHBIC YPABHEHHS PEAKIIMMA, XapaKTePU3YIOIMINX XUMHUYECKUE CBONCTBA METAINIOB
M HEMETAJIJIOB, NX COEIUHEHHUH,
— 3JIEKTPOHHBIC YPaBHEHHUS MPOIIECCOB OKUCIICHHS -BOCCTAHOBIICHUS;
— YpaBHEHHUS JEKTPOJIUTHICCKOU TUCCOIUAIINN;
— MOJICKYJISIpPHBIC, TIOJIHBIC M COKpAIllCHHbIE HOHHBIC YPAaBHEHHSI PEAKIIMH C Y9acCTHEM JJICK-
TPOJIUTOB;
YCTaHABJIMBATh MIPUYMHHO-CIIECACTBEHHBIE CBSI3U MEXIY CTPOSHHUEM aToMa, XMMUYECKOMN CBSI-
3bI0, THIIOM KPUCTAJUTMYECKON PENICTKH METAJIOB U UX COCAMHEHHUH, WX OOmuMHU pu3nye-
CKHUMH U XUMHUYECKUMU CBOHCTBAMHU;
MIPOBOJUTH PAacyeThl MO XUMUYECKHUM (OpMyinaM U YpaBHEHUSM DPEAKIIHM, MPOTEKAIOIINX C
y4acTHUEM METAIJIOB, HEMETAIJIOB U UX COCIMHEHUII;
BhInyCKHUKHN 0JKHBI MCIOJIb30BAaTh NMPUOOpPEeTeHHbIE 3HAHUS M YMEHHUsI B NMPaK-

THYECKOM JeATeJbHOCTH U MOBCEJHEBHOM KU3HU:

CTPOUTL JKHU3HCHHBIC U HpO(I)eCCI/IOHaJ'ILHLIe IUIaHBI C YYC€TOM KOHKPCTHBIX COHUAJIBHO-
HUCTOPHUYCCKUX, ITOJIUTUYCCKUX U S9KOHOMUYCCKUX YCHOBHﬁ; 0CO3HaBaTh COOCTBEHHEIC IHCHHO-
CTU U COOTBETCTBUC UX TPUHUMACMBIM B KU3HHU PCHICHUAM,

BECTHU OUAJIOT Ha OCHOBC PABHOIIPABHBIX OTHOIIIEHUH M B3aUMHOIO YBAXKCHHA; BBIICIATDH
HpaBCTBeHHHﬁ ACIICKT MOBCACHUA U COOTHOCUTH IMOCTYIIKH (CBOI/I " Apyrux J'IIO)IeI\/'I) U COOBI-
TUA C IPUHATBIMU 3TUYCCKUMHU HOPMAMMU;,

B IIpcciiaX CBOUX BO3MOXKHOCTEH HpOTPIBO)IGfICTBOB&TL JEUCTBUAM H BJIMAHUAM, NIPEACTAB-
JIAIOIIUM YIpO3y )KU3HU, 3I0POBBIO U 0€30IMaCHOCTH JIMYHOCTH U 06H_ICCTBa.

IIOHHUMATh U OLICHUBATh JOCTHIKCHUSA B 00JIacTH XHUMUU U KYJIbTYPHBIC TpaJUulIUN (B 4aCTHO-
CTHU, HAYYHBIC TpaIII/II_II/II/I) cBoOeEit CTpPaHBbI, O6I.I.ICMI/IpOBBIe JOCTHXKCHHA B o0actu XHUMHHU,; OC-
HOBHBIC ITPUHIIUIIBI U TpaBUJIa OTHOIICHUA K IIPUPOAC,

NPUMCHATHL IpaBHJIa IMOBCACHHUSA B ‘-IpC3BI>I‘IaI\/'IHbIX CUTyalusax, CBA3aHHBIX C BO3JCHCTBUEM
Pa3JINIHBIX BCIICCTB.



COJIEP’)KAHUE
HOBTOpeHI/Ie OCHOBHBIX BOIIPOCOB Kypca 8 KJIacca 1 BBCJICHHUE B KypC 9 KJIacca

XapakTepucTUKa 3JIEMEHTA 10 €0 MOJOKEHHUIO B MEPUOINYECKON CUCTEME XUMUYECKUX
anemenToB /. 1. MenaeneeBa. CBoiicTBa OKCHUIOB, KUCIOT, OCHOBAHUM U COJIEH B CBETE TEOPUU
AJIEKTPOJIUTUYECKON JUCCOLMALMM U IPOLECCOB OKHCIEHUSA-BOCCTAHOBJIEHUS. | eHeTnueckue
pAAbl MeTalljia U HeMeTala.

[lonsiTne 0 MepexoAHbIX dMeMeHTaXx. AMMOTEpHOCTh. ['eHETHUECKH P MEPEX0THOTO
JJIEMEHTA.

[Iepnoandeckuil 3aKOH U NMEPUOANYECKAs CUCTEMA XUMHUYECKUX dieMeHToB [[. Y. MeH-
JiefieeBa B CBETE YUEHUsI O CTpOeHUH atoma. VX 3HaueHue.

JlabopaTopHblii onbIT. 1. [lonydyeHne ruipokcuia HUHKA U UCCIIEA0BAHNE €r0 CBOMCTB.

MeTtajuisl

[TosoxkeHne mMeTamioB B MEPUOAUYECKON CUCTEME XUMHUYECKHX dnemeHToB JI. M. MeH-
neneeBa. Meramnuyeckas KpUCTAJUIMYECKasl pelleTKa M MeTaUIMuecKas XUMUYecKas CBSI3b.
O6mwme ¢puznueckue cBoiicTBa MeTauioB. CIiaBbl, MX CBOWCTBA U 3HAUYCHHE.

XUMHYECKUE CBOWCTBA METAIJIOB KAK BOCCTAHOBHUTENEH. DJIEKTPOXUMUUYECKUN DS Ha-
MPSOKEHUA METAJIOB W €T0 WCIOJIb30BAaHUE IS XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KOH-
KPETHBIX METAJIJIOB.

CriocoObl MOJTy4eHHs] METaJIOB: MUPO-, TUAPO- U AekTpomeTautyprusi. Kopposus me-
TaJJIOB M CTIOCOOBI OOPHOBI C HEM.

O01mas xapakTepuCTHKA IIEJOYHBIX MeTalI0B. Metaiel B ipupoie. OO01ue crnoco-
Ob1 ux nonyuyenus. Ctpoenue atoMoB. [llenounbie MeTaIbl MPOCTHIE BEIIECTBA, UX (PU3NUECKHE
U XMMHUYECKUE CBOWCTBA. BakHeiline coequHEHUs IIEIOYHBIX METAIJIOB — OKCHUIBI, THAPO-
KCHJIBI ¥ COJIM (XJIOpUJIbI, KapOOHATHI, CyNb(aThl, HUTPATHI), UX CBOMCTBA ¥ MPUMCHECHHE B Ha-
poaHoM xo3siicTBe. Kanuitabie ymoOpeHus.

Oo0mas xapakrepuctuka MetauioB Il rpynnel raasuoit moarpynmnsl. CTpoeHHE aTo-
MoB. lllenouHo3emMenbHbIE METAIIBI - IPOCTHIE BEIIECTBA, UX (PU3MUECKHUE U XUMHUYECKUE CBOM-
cTBa. BaxkHelme coeAMHEHUS EI0YHO3EMENIbHBIX METANIOB — OKCUBI, THAPOKCUIBI U COJIN
(xmopuibl, KapOOHATHI, HUTPATHI, CyabdaTel u (hocdarel), UX CBOWCTBA U IPUMEHEHHUE B HAPO JI-
HOM XO3S5IMCTBE.

Amomunuii. CtpoeHue atoma, (pU3HMUECKUE U XUMHYECKHUE CBOWCTBA MPOCTOrO BEIIECT-
Ba. CoelMHEHUs aFOMUHUS OKCHJI M THAPOKCHJ, UX aM(OTEpHbIN xapaktep. Baxkueiime comu
antoMuHus. [I[puMeHeHne amoMUHUS U €r0 COEIMHEHUM.

Kenezo. Ctpoenue aroma, Qpu3nueckue U XUMUYECKHE CBOWCTBA MPOCTOrO BEIECTBA.
I'eneTnueckue psiabl Fe?* u Fe*". Kauectennnie peakunu Ha Fe?' u Fe*". Baxkneiimue conu sxe-
ne3a. 3HaueHue Kele3a, ero COEAUHEHNH U CIUIaBOB B IPUPOJE U HAPOJHOM XO3AUCTBE.

Jemoncrpanun. OOpa3isl METOYHBIX U MIEJI0YHO3eMeNbHbIX MeTaioB. OOpasiisl cia-
BOB. B3aumoseiicTBue HaTpus, TUTUA U KaJIbLIMs ¢ BOJOM. B3anuMoaeiicTBue HaTpUsi U MarHus C
KucnopoaoM. Bzaumopeiicteue Metannos ¢ HeMmetaiamu. [lonyuenue ruapokcuaos sxenesa (1)
u (III).

JlaGopaTopHsle onbIThl. 2. O3HaKOMIIeHHE ¢ 00pa3iiaMu MeTayuioB. 3. B3aumoseiicteue
METAJJIOB C pACTBOpPaMH KHUCIOT U cojieil. 4. O3HakOMJIeHHE ¢ 00pa3IaMy IPUPOIHBIX COSIIHE-
HUH: a) HaTpus; 0) KanbIlys; B) allFOMUHHUS, T) kerne3a. 5. [lomydeHne ruipokcuia amoMUHUS |
€ro B3aUMOJCICTBUE C pacTBOpaMu KUCIOT U mienoyeil. 6. KauecTBeHHbIE peakuu Ha MOHBI
Fe?* u Fe*.

Hemeranuanl



OOmiass xapakTepuCTHKa HEMETAJUIOB: TOJOXKEHUE B mepuoaudeckoit cucreme [I. U.
MeneneeBa, 0COOCHHOCTH CTPOEHHUSI aTOMOB, 3JEKTPOOTPUIATEIBHOCTh KaK Mepa «HeMeTall-
JUYHOCTHY, PSIZL AIEKTPOOTpULATENIbHOCTH. KpucTaianueckoe CTpO€HUE HEMETAIIIOB - IIPOCTBIX
BelecTB. Asutorponus. dusnueckrue cBoicTBa HeMeTaI0B. OTHOCUTEIBHOCTh MOHSATHH «Me-
TaJu», «KHEMETaJD».

Bonopoa. IlonoxeHue B mepuOAMYECKON cUCcTEME XUMUYECKUX diemeHToB . Y. MeH-
neneeBa. CTpoeHHe aToMa M MOJIeKyJbl. PU3NYeCKe U XMMHUYECKHE CBOICTBA BOAOPOJIA, €rO0
[IOJIy4Y€HUE U PUMEHEHHE.

OO0mas xapakTepucTuka rajgoreHoB. Ctpoenue aromoB. [Ipocteie BemecTBa, ux u-
3UYECKHE M XUMHUYECKHE CBOMCTBA. OCHOBHBIE COEIMHEHUS TajoreHoB (TajJoreHOBOJOPOJbl U
raJIOreHu/Ipl) UX cBoiicTBa. KauecTBeHHas peakiiys Ha XJopuJ-uoH KpaTkue cBeneHus o Xjiope,
opome, prope u noje. IlpumeHeHne rajloreHoB U UX COEIMHEHUN B HAPOJHOM XO3SIHCTBE.

Cepa. CrpoeHue aToma, aJUIOTPOIUS, CBOMCTBA U MpUMEHEHHEe poMOnueckoi cepbl. Ok-
cunsl cepsl (IT) u (VI), ux nmonydenne, cBoiicTBa u nmpumenenue CepoBOAOPOIHAS U CEPHUCTAS
kucinoThl. CepHasi KUCIIOTa U €€ COJIM, UX IPUMEHEHHE B HapoJHO xo3sicTBe. KauecTBeHHas pe-
aKuus Ha Cylb(aT-uoH.

A3or. CrpoeHne aToMa U MOJIEKYJIbI, CBOMCTBA ITPOCTOrO BellecTBa. AMMUAK, CTPOCHHUE,
CBOICTBA, MOJIydeHUE U npuMeHeHne. CoJii aMMOHUS, UX CBOMCTB U MpuMeHeHne. OKCUIbl a30-
ta (IT) u (IV). A3oTHas kucnoTa, ee cBOWcTBa U npuMeHeHne. HutpaTsl u HUTPUTHI, TpoOIemMa
WX COJIEP)KaHUs B CEIBCKOX03IUCTBEHHON MTPOIYKIIUUA. A30THBIE yIOOpEHUSI.

®ochop. CtpoeHue aroma, auIOTPOIHs, CBOMCTBAa Oemoro u KpacHoro docdopa, ux
npuMenenne. OcHOBHBIE coenHEeHUS: okcua docdopa (V), oprodochopras kucnora u pocda-
Tb1. DocdopHbie ynoOpeHusl.

Yraepoa. CtpoeHue aroma, ajuIOTPOIHS, CBOMCTBA AJTIOTPOITHBIX MOIU(DUKAIIUNN, TTPU-
menenne. Oxcunasl yriepoaa (II) u (IV), ux cBoiictBa u npuMenenne. KauectBenHas peakuus Ha
yraekucibiii ra3. KapOoHaTel: KanbluT, coAa, MOTAIll, UX 3HAYEHHE B MPUPOJIE U KU3HU YeTloBe-
ka. KauecTBeHHas peakuus Ha kKapOOHAT-HOH.

Kpemunii. CtpoeHue aTroMa, KpUCTAIMYECKUNA KPEMHHMI, €r0 CBOMCTBA U MPUMEHEHHUE.
Oxkcun xpemuus (IV), ero mpupomnple pa3sHOBHAHOCTH. CHIWKAThl. 3HAYCHHE COCAMHEHUUN
KpEMHUS B )KUBOW U HEXKUBOM npupoje. [ToHsATHE 0 CHITMKATHON POMBILIIIEHHOCTH.

Jemoncrpanun. OOpasipl raJloreHoB - MPOCTHIX BELIECTB. B3auMoaelcTBrE TaloreHoB
C HaTpHeM, aTIOMUHHEM. BeITecHeHne XJopoM Opoma WM HMoJia U3 PacTBOPOB UX coliel. Biau-
MOJIEHCTBHE CEephbl C METAJUIAMU, BOJIOPOJIOM U KUCIOpPOJIoM. B3aumonelcTBrHe KOHIIEHTPHPO-
BaHHOUM a30THOW KHUCIOTHI ¢ MeAbto. llornomenue yriem pacTBOPEHHBIX BEIIECTB WM Ta30B.
Boccranosnenue Menu u3 ee okcuaa yriemM. OOpasiibl IPUPOIHBIX COCIMHEHUI XIIOopa, Cephl,
dochopa, yriepona, kpemHus. OOpa3ipl BaXHEUIIMX AT HAPOJHOTO XO3siiicTBa Cynb(aros,
HUTPATOB, KapOOHATOB, pochaToB. OOpa3Ibl CTEKIIA, KEPAMHUKH, LIEMEHTA.

JlabopaTopHble onbiThl. 7. KadecTBeHHas peakuusi Ha XJIopua-uoH. 8. KadecTBeHHas
peakuus Ha cynbdar-uoH. 9. Pacno3naBanue coneit ammonus. 10. [Tomydyenue yrinekucioro rasa
u ero pacrnosHaBanue. 11. KauecTBeHHas peakuus Ha kapOoHaT-uoH. 12. O3HaKoMIIEHHE C MpH-
poaHBIMM cuiMKaTamu. 13. O3HaKOMIIEHHE ¢ TPOAYKLIUEN CHIIMKATHON IPOMBIILIIIEHHOCTH.

Oprannyeckue coeMHeHUs

BemecTBa opranueckrue 1 HEOpraHM4ECKHE, OTHOCUTEIBHOCT OHSTHS «OPTraHUYECKHE
BeniecTBay. [IpuunHBI MHOr00Opa3usi OpraHMUECKUX COeTUHEHNH. XMMHUECKOe CTPOSHHE Opra-
HUYECKUX COeTUHEHUN. MoJieKyssipHbIe U CTPYKTYpHBIE ()OPMYIIbI OPraHMUECKUX BEIIECTB.

Mertan u 3TaH: cTpoeHHe MoJieKyl. ['openue meTtaHa u 3taHa. JleruapupoBaHHe 3TaHa.
IIpuMeHeHne MeTaHa.



XHUMHUYECKOE CTPOCHUE MOJIEKYIIbI dTUIIeHA. [IBOHas CcBsA3b. B3aumopaelicTBue sTuieHa ¢
BOJIOM. Peakuuu nonumepusanuu stuiieHa. [loausTuien u ero 3HaueHue.

[lonsTE O NpeAenbHBIX OJHOATOMHBIX CIMPTAaxX Ha IpHUMEpax METAHOJa U 3TaHOJIA.
TpexaToOMHBINM CIUPT - TJIMLEPUH.

[TonsiTue 06 anplIerngax Ha MpUMEpE YKCYCHOTO anpieruaa. OKHCICHHE albJeruaa B
KHCJTIOTY.

OAHOOCHOBHbBIE Ipe/iebHbIe KAPOOHOBBIE KUCIIOTHI Ha IIPUMEPE YKCYCHOU KucIOoThl. Ee
CBOICTBa U npuMeHeHune. CTeaprHOBasi KUCIOTA KaK MPEACTaBUTENb KUPHBIX KapOOHOBBIX KH-
CJIOT.

Peakumu sTepuukanuu U MOHATHE O CIOXHBIX dpupax. JKupbl Kak CIOKHBIC d(OUPHI
TJIMIIEPUHA U KUPHBIX KACTIOT.

[Tonarue 06 amuHOKHCTOTaX. Peakiuu nonukoHAeHcanuu. benku, ux cTpoeHue u Ouo-
JIOTUYECKas poJib.

[Tonsarue o0 yrneBonax. ['roko3a, ee cBoiicTBa M 3HaueHue. Kpaxman u memntonosa (B
CpaBHEHUH), UX OMOJIOTHYECKasi POJIb.

JdemoHcTpanuu. Mozenn MOJIEKYJ METaHa U APYTHX yrieBOAOpoAoB. Bzanmoneiicteue
STUJICHA ¢ OPOMHOM BOJOW M PacTBOPOM IepMaHraHata Kaiusi. OOpasiibl STaHOJIa U TJIMIIEPUHA.
KauecTBeHHast peakuuss Ha MHOroaromMHble cnupThl. [lomyueHue ykcycHO-3THUIIOBOrO 3¢upa.
OwmebuieHue xupa. BzanmoaeiicTBre TIIFOKO3bI C aMMHUAYHBIM PACTBOPOM OKcuja cepedbpa. Kaue-
CTBEHHAas peaklys Ha KpaxMai. JlokazarenbcTBO HaMMuus (QyHKIIMOHAJIBHBIX TPYII B pacTBOpax
aMUHOKHCIIOT. ['opeHne 0enkoB (IIepCcTH Wik NTUYbKUX TIepheB). [[BeTHBIE peakiuu OEIKOB.

JlaGoparopHble onbIThbl. 14. M3rotoBieHne monaened MOJEKYNI YIrieBOJIOpoaAoB. 15.
CaoiicTBa rmmnepuHa. 16. BaumonelictBue ritoko3bl ¢ ruapokcuiom menu (II) 6e3 narpeBanus
U npu HarpeBaHuu. 17. BzaumoaencTBue kpaxmasna ¢ HOJI0M.

O000eHne 3HAHUI IO XMMHUM 32 KYPC OCHOBHOM IIKOJIbI

@u3NYEeCKU CMBICI NOPAIKOBOIO HOMEpa 3JEMEHTa B NEPUOJIUYECKOM CHUCTEME XUMHU-
yeckux 31eMeHToB JI. . MenneneeBa, HOMEpOB MEpUOJIa U TPYNIbl. 3AKOHOMEPHOCTH U3MEHe-
HUS CBOMCTB AJIEMEHTOB U UX COEJIMHEHHH B MEPUOAAX U IPYINIAX B CBETE IIPEACTABICHHUM O
CTPOECHHMH ATOMOB 3JIEMEHTOB. 3HAYEHUE NEPUOINIECKOTO 3aKOHA.

Turnbel XUMUUYECKUX CBSI3€M M TUIIBI KPUCTAIMYECKUX pelIeTOK. B3auMocBsA3b cTpoeHus
U CBOWCTB BEILIECTB.

Knaccudukanus XuMu4ecKiX peakiuuid Mo pa3IudHbIM MIPU3HAKaM (YUCIIO U COCTaB pea-
TUPYIOIIMX U 00pa3yroluxcs BEHIecTB; TEIUIOBON 3((deKT; ncrosib30BaHue KaTaln3aropa; Ha-
MIpaBJICHUE; U3MEHEHUE CTETIeHEeH OKUCIICHUSI aTOMOB).

[IpocTeie u cnoxHbie BemecTBa. MeTamibl 1 HeMeTaulbl. ['eHeTuueckue psaabpl MeTasia,
HEMeTallJla ¥ mepexoqHoro meramuia. Okcuapl (OCHOBHBIE, aM(POTEpHBIE U KUCIOTHBIE), THIIPO-
KUl (OCHOBaHMS, aM(pOTEpPHbIE THIPOKCHUIBI M KUCIOTHI) U COJIU: COCTaB, KIAaCCH(PHUKAIUSI U
o0mye XUMUYECKHEe CBOMCTBA B CBETE TEOPUHU AIIEKTPOIUTUYECKOM AMCCOLMAIMN U MPEeCcTaB-
JIEHUH O TIPOLECCAX OKUCIIEHUS-BOCCTAHOBIICHHUSL.



TemaTn4eckoe IJIAHUPOBAHUE ¢ BHECECHHBIMU U3BMECHCHUAMMU

Ne Tema aBTOpckoii iporpamMmel / M3meHeHus Koisi-o | IIpakr. | KoHTpoabHbIE
TEMBI 4acoB | paboTHI paboThI

1 OO01mas XxapakTepUCTUKa XUMUYIECKIX DJIEMEHTOB 10 - Nel
1 XUMHUYECKUX peakiui. / -

2. Metaisl. / - 16/19 Nel-3 No2

3. | Hemeramisl. / - 25/21 Ne4-6 Ne3

4 Oprannyeckue coenquHenns. / OpraHnuecKue 12/10 - Ne4
BEIIECTBA.

5. O06o01IeHre 3HaHUH TI0 XUMHH 32 KypC OCHOB- 716 - Nes
HOM IIKOJIBI.

6. HToroBoe moBTOpEeHNE, IEMOHCTPAIHS JTMYHBIX 2 - -
JOCTHKEHUM YJaIIUXCsl.
Hroro 68 6 3)
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