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IHosicHUTEILHAA 3aNIUCKA

Pabouas mporpamma ywyeOHOro Kypca Mo XMMHUH A 9 Kkiacca pa3paboTaHa Ha OCHOBE
depepanbHOro rocyaapcTBeHHOro obpasoBaTeNIbHOrO CTaHAApTa OCHOBHOro obuwero
obpa3oBaHuA, YTBEPHKAEHHOrO npuKasom MuHoGpHayku Poccum «06  yTBEpKAeHUU
desepanbHOro rocygapcTBeHHoro obpasoBaTesbHOro  CTaHAapTa OCHOBHOro  obuiero
obpasosaHua» ot 17.12 2010r. Ne 1897, mpuMepHOH MporpaMmbl OCHOBHOI'O OOUIETO
oOpazoBanusi mo xumuu (0a30BBIi ypoBeHb) M aBTOpckoil mporpammel O.C. T'abpuensna
(T'adbpuensa  O.C. mporpamma Kypca xumun s 8-11 kimaccoB 001meoOpa3oBaTeIbHBIX
yupexaenuit M: Ipoda,2010r).

Ienn u3yvenus: yaeGHOro Kypca XumMuu B 9 Kiacce:

- (bOpMPIpOBaHI/Ie LEJIOCTHOIO IMPEACTABICHUA O MUPE, OCHOBAHHOI'O Ha HpI/IO6peTeHHBIX
3HAHUAX, YMCHHUAX U crocobax ACATCIIBHOCTH,

e OCBOCHME BKHEHIIMX 3HAHUN 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMHUU, XUMUYECKOU
CHUMBOJIMKE;

e OBJIAJICHHWE YMEHUAMHU HAOIIOIaTh XUMUYECKHUE SIBICHUS, TPOBOAUTH XUMHUCCKUN
SKCIICPUMCHT, IPOU3BOAUTL paCYCThl HA OCHOBC XUMHWYCCKUX (bOPMyJI BCIICCTB U
YpaBHEHUU XUMHUYECKUX PEaKLUi;

e pPa3BUTHE MMO3HABATEIHHBIX HHTEPECOB U UHTEIICKTYAIbHBIX CIOCOOHOCTEH B Mpoliecce
MPOBEJCHUS XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSITENIbHOTO MPUOOPETeHUS 3HAHUI B
COOTBETCTBUH C BOSHUKAOIITNMH KU3HCHHBIMHU HOTpe6HOCT$IMI/I;

e BOCIUTaHUE OTHOIIEHUS K XUMUHU KaK K OJJHOMY U3 (yH/IaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMUS U JIEMEHTY O0II€4eI0OBEYECKON KYJIbTYPhI;

e TOATOTOBKA K OCYILIECTBJICHHIO OCO3HAHHOTO BHIOOpA UHIUBUIYaTbHOU
00pa3oBaTeNnbHON WK POPECCHOHATBHON TPACKTOPUH;

e TMpUMEHEHHE MOJYYCHHBIX 3HAHUN U YMEHUH /17151 6€3011aCHOT0 UCII0Ib30BAHUS BEIIECTB
H MaTCprajioB B 6I)ITy, CEIBbCKOM XO3gICTBE M Ha IMPOU3BOACTBEC, pCHICHUS TPAKTUICCKUX
3a]1a4 B [MIOBCEHEBHOM XKU3HU, IPEAYIPEKACHUS ABICHUHN, HAHOCSIIUX BPE]l 30POBBIO
YEeJI0BEKa U OKPYKalollen cperie.

3agaum y4eOHOro Kypca:

e (QopmHupoBaTH NPEACTABICHUS O XUMUYECKON COCTABIISIONIEN €CTeCTBEHHOHAYYHON
KapTUHBI MUPA; YMEHUS 0OBACHATh OOBEKTHI U IMPOLIECCHI OKPYKAIOLIEH
JNENCTBUTENBHOCTH, UCTIOIB3YS JIIsl 3TOT0 XUMUYECKUE 3HAHUS;

e pa3BUBATh [T03HABATEIbHbIE HHTEPECHI, UHTEIIEKTyalbHbIE M TBOPYECKHE CIOCOOHOCTH
yyalxcs B Mpolecce U3y4yeHus MMU XMMUYECKOW HayKH U €€ BKJIaJa B COBPEMEHHBIN
Hay4YHO-TEXHUYECKHUH ITPOrpecc;

e pa3BHUBaTh YMEHHS pabOTaTh C BEIIECTBAMH, BBHIITOJIHATH HECIOKHbIE XUMUYECKUE
OTIBITHI, COOTIOIATh MPaBHJIa TEXHUKH 0€30MIaCHOCTH, TPAaMOTHO IPUMEHSITh XMMUYECKHE
3HaHUS B OOILLIEHUU C IPUPOJION;

e  PACKpBIBATh POJIb XUMHUH B PEILICHUH ITTOOAIBHBIX MPOOJIEM YEIT0BEUYECTBA;

e pa3BHBATh JUYHOCTH O0yYarOMMXCs, GOPMUPOBATH Y HUX TYMAHUCTUYECKUX OTHOIIEHHUN
¥ 3KOJIOTMYECKH L1e1ecO00pa3HOro MOBEACHHS B OBITY U B TPY/IOBOU JAEATEIbHOCTH.

BocnurarenabHble acClIEeKThHI nmporpaMmabl peaju3yroTcCs uepes:

Bocnuranue rpa’k1aHCTBECHHOCTH, IIATPUOTHU3MA.

Hcnonp3oBaHne 60raToro HCTOPUUECKOT0, KPAaeBEIUECKOT0 COAEPKaHUsI XUMHIECKOTO
o0pa3oBaHUs, 3HAKOMCTBO C JKU3HBIO BBIIAIOIIUXCS OTCUECTBEHHBIX YUEHBIX -XUMUKOB,
SIBUBIIUX MPUMEPHI TPAXKTAHCKOTO CITYKEHUSI, UCTIOJTHEHHS TAaTPUOTUIECKOTO J0JITa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHSI K TEPOUUYECKOMY MIPOILIOMY U HACTOSIIEMY HAIIIero



OteuectBa, HOPMHUPOBAHUIO IPEACTABICHUN O Pa3BUTHU HAYKU XUMHUHU U XUMHYECKHX
pou3BoCTB B Poccuu, 006 UX poiu ¥ 3HAUEHUH B KU3HHU 0OIIECTBA U FOCY1apCTBa.

YpoBeHb u3yueHusi yaeOHOro Mmarepuasia — 6a30BBbIid.

XUMUS OTHOCUTCSI K 00pa30oBaTeIbHON 001aCTH €CTECTBEHHBIX HAYK. YUEOHBIM ITUIAHOM IITKOJIBI
Ha M3y4YCHHE XUMHH B 9 KII. MPEAYCMOTPEHO 68 4acoB, B TOM YHUCII€ HA KOHTPOJIbHBIC paOOTHI-
4 gaca, TpaKTUYECKHUE paObOTHI —6 YacoB.

Pe3ysnbTaThl 0CBOCHUSA Y4eOHOI0 NPeaMeTa.

JINYHOCTHBIMH pe3yJibTaTaMH M3y4eHHUs IpeaMmera «XHUMHUsS» B 8 KIacce SBISIOTCA
CJIEAYIOLINE YMEHUS:

OCO3HaBaTh E€IUHCTBO U LEJIOCTHOCTh OKPY)KAIOIIEr0 MHpa, BO3MOXKHOCTHU €ro
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTHKCHHI HAYKHU;

MIOCTETIEHHO BBICTPAUBAaTh COOCTBEHHOE LIEJIOCTHOE MHUPOBO33PEHUE:  OCO3HABATh
MOTPEOHOCT, M TOTOBHOCTh K CaMOOOpa3oBaHHIO, B TOM YHCIE U B paMKax
CaMOCTOSATEJIbHON JEATEIbHOCTH BHE IIKOJIBI;

OLICHUBATh >KU3HEHHbIE CUTYyalldd C TOYKU 3peHus Oe3omacHoro oOpasza KH3HU U
COXPaHEHUS 3/I0POBBS;

OLICHUBATh SKOJIOTHUYECKHH PHUCK B3aMMOOTHOIIICHUH YeJIOBEKA U IIpUpoOAbI.
(bOpMI/IpOBaTI) OKOJIOT'MYCCKOC MBIINUJICHHUE: YMCHUC OLUCHUBATH CBOIO ACATCIBHOCTH U
MOCTYIKHU APYTUX JIOACH C TOUKH 3PEHUsI COXPaHEHUS! OKPYXKAIOLIEH cpelbl - rapaHTa
YKU3HH U OJIarornoTydus JIroei Ha 3emIie.

MeTanpeAMeTHBIMHM DPE3yJIbTaTAMU H3YYEHUs Kypca «XuUMHs» sBiseTcs (HOpMUpOBaHHE
YHHMBEpCalIbHbIX YueOHbIX Aeiictuii (Y'Y ]).

Peevismusnvie YY/I.

CaMOCTOSITENIbHO OOHAapyKUBaTh M (HOPMYIUPOBaTh yuyeOHYIO MpoOIeMy, ONpeaeisTh
1[eJTh YIeOHOM e TeIIbHOCTH,

BBIJIBUI'aTh BEPCUU peILeHHs MPoOIeMbl, OCO3HABaTh KOHEUHBIN pe3ysbTaT, BHIOMpATh
U3 IPEUIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPE/ICTBA IOCTUKEHUS LEIIH;

COCTaBJIATh (MHAUBUYaIbHO WM B TPYIIIE) IUIaH PEIICHUs TPOOIEMbI;

paboTas MO IUIaHY, CBEpPATh CBOM JIEHCTBUS C LEJIbI0 U, NPU HEOOXOIUMOCTH,
HCIPABIIATH OIINOKU CaMOCTOSITENIBHO;

B JIMAJIOTe C YYUTEJIEM COBEPLIEHCTBOBATh CAMOCTOSITEIbHO BhIpaOOTaHHBIE KPUTEPHU
OLIEHKH.

Hosznasamenvrvie YVII:

aHaAIM3UPOBaTh, CPaBHMUBATH, KiIacCU(UIUPOBATH M 0000IIaTh (aKThl U SBICHHUS.
BbIABIATH NPUYMHBI U CIIEACTBUSA MPOCTHIX SBJICHUU.

OCYIIECTBJISITh CPAaBHEHHE, KJIACCU(PUKAINIO, CAMOCTOATENILHO BBHIOMpPAsi OCHOBAHHS U
KPUTEPUU Il YKa3aHHBIX JJOTUYECKUX ONEpalnii;

CTPOUTH JIOTMYECKOE PACCYXKJIEHHE, BKJIIOYAIONIEEe YCTAHOBJICHHE TMPUYUHHO-
CJIEACTBEHHBIX CBS3EH.

CO371aBaTh CXEMATHYECKHUE MOJEIHU C BBIJEICHUEM CYHIECTBEHHBIX XapaKTEPUCTUK
o0BEKTa.

COCTaBJISITh TE3UCHI, PA3JIMYHBIE BUBI JIAHOB (TIPOCTHIX, CIOXKHBIX U T.I1.).
npeoOpa3oBhIBaTh MHPOPMAIIUIO K3 OJTHOTO BHJIA B IPYrou (TaONHILy B TEKCT | TIp.).
YMETh OMNpPECNSITh BO3MOXKHBIE HCTOYHHUKH HEOOXOIMMBIX CBEIACHHUH, MPOU3BOIUTH
MMOUCK MH(OpPMAIIUH, aHATU3UPOBAThH U OIICHUBATH €€ TOCTOBEPHOCTD.

Kommynuxamusnvie YY1

CaMoCTOATEIHbHO OpPraHU30BbIBaTh y4eOHOE B3aUMOJAEHCTBHUE B TpyIie (ONnpeaensiTs oouue
LeJIU, paclpesieNiaTh POJId, IOTOBApUBAThCS APYT C APYTrOM U T.11.).

IIpeaMeTHBIMH pe3yJIbTATAMM U3Y4YEHUS IIPEAMETA SIBISIOTCS CAEAYIONINE YMEHHUS:
® OCO3HAHME POJIU BEILECTB:



- OIIPEACIIATH POJIb PA3JINYHBIX BEIECTB B IIPUPOJAE U TEXHUKE;
- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PacCMOTPEHUE XUMHUYECKHUX IIPOLIECCOB:
- IPUBOJUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOJIE;
- HAXOJUTh Y€PThI, CBUJIETEILCTBYIOIINE 00 OOIIMX MPU3HAKAX XUMUYECKUX IPOLIECCOB U
UX Pa3INYUX.
® LCIOJIb30BAHNE XUMUUECKUX 3HAHUI B OBITY:
— OOBACHATH 3HAYCHHE BEIIECTB B KU3HU M XO3SHCTBE YEIIOBEKA.
® OOBSCHITH MUP C TOUYKH 3pEHUS XUMUU:
— IEPEYMCIIATh OTINYUTEIbHBIE CBOMCTBA XUMUYECKHX BEIIECTB;
— pa3au4aTbh OCHOBHBIE XMMUYECKHUE IIPOLIECCHI;
- OIIPEZEIIATh OCHOBHBIC KJIACChl HEOPTraHUYECKUX BEILECTB;
- [IOHUMATh CMBICJI XUMHUYECKUX TEPMUHOB.
® OBJIaJICHUE OCHOBAMH METOJOB [TIO3HAHMS, XapaKTEPHBIX Il €CTECTBEHHBIX HAYK:
- XapaKTepu30oBaTh METOJbl XUMUYECKOH Hayku (HaOJrofeHUE, CPABHEHUE, SIKCIIEPUMEHT,
U3MEPEHHE) U UX POJIb B [IO3HAHUU IIPUPOJIBI;
- IPOBOJIUTh XMMHUYECKHUE OIBITHI U IKCIEPUMEHTHI U OOBSICHATH UX PE3YJIbTaThlI.
® yMEHHUE OLICHMBATH MOBEICHUE UYEIOBEKA C TOYKH 3PEHUS XMMHUYECKOH 0€30MacHOCTH IO
OTHOILICHHUIO K YEJIOBEKY U IIPUPOJE:
- MCIIOJIb30BaTh 3HAHWUA XUMMU IPU COOJIOACHUU NPAaBUII MCIOJIb30BaHMUS OBITOBBIX
XUMUYECKHX IIPENapaToB;
— pa3iaMyaTh OnacHble U 0€30MaCHbIE BEIECTBA.

OcHoBHOM ¢opMOIl opraHuzaii y4eOHOro TMpolecca SBISETCS KIACCHO-YpPOYHAas
cuctema. B kauecTBe IOMOTHUTENBHBIX (OPM OpraHU3alud O0pPa30BATEIHLHOTO IpoIllecca
UCIIONB3YETCSl  CUCTEMa  KOHCY/IbTAIMOHHOW  MOMNEPKKHU, HWHAMBHUIYAIbHBIX  3aHATHUH,
camMocCTosITelIbHAs paboTa ydamuxcs € HCIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHIl.

[Ipeobmamaromnieit popmoil KOHTPOJIS BBICTYIAIOT MUCHBMEHHBIN (CaMOCTOSTEIIBHBIC H
KOHTPOJIbHBIE padOThI) U YCTHBIN ompoc (cobeceqoBaHue).

Conep:xanue yueOHOro npeamera

BBenenue. O01mas xapakTepucTUKa XUMHYECKHX JIEMEHTOB H XUMHYECKHUX PeaKIHid.
IHepuoauyeckuii 3akoH u Ileprnoanyeckasi cucrema xumMudeckux djaemenros /1. U.
Menaeneena (10 u)

XapakTepruCTUKA JIEMEHTA T10 €T0 MOJ0KEHUIO B Ilepuoauyeckoi cucteMe XUMUYECKUX
anemenToB Jl. V1. MenzeneeBa. CBoCTBa OKCHUJIOB, KUCJIOT, OCHOBaHMM U COJIEH B CBETE TEOpUHU
ANEKTPOIUTAYECKON JUCCOLMALIMM U OKUCIICHUSA-BOCCTaHOBIIEHUS. [IoHATHE O IEPEXOIHBIX
aneMeHTax. AMQOTEepHOCTh. [ 'eHeTHuUeCKHit psiT IEPeXoaHOTro 1eMeHTa. [leprnonnyuecknii 3akoH
u [lepuoanueckas cucrema xumMuueckux 3ieMeHToB J[. . Menaeneesa. Xumuueckas
OpraHu3anus »KUBON U HEKUBOU NMPUPOIbl. XMMUYECKUN COCTAB SApPa, MAHTUH U 36MHOU KOPBI.
XUMHUYECKUE DTIEMEHTHI B KJIETKAX KUBBIX OpraHu3MoB. Makpo-u MUKpodsieMeHThl. O0001IeHne
CBEJICHUN 0 XUMHYECKUX peaknusax. Kimaccupukanms XuMUueCKIX peakiiyfii mo pa3audHbIM
MPU3HAKAM: «UHUCJIO M COCTaB PEarupyIONINX U 00Pa3yIOIINXCS BEIIECTBY, TEIIOBOM A dHEKT»,
«HaIpaBJICHUE», KA3MEHEHUE CTETIEHEeH OKUCIICHUS JIEMEHTOB, 00pa3yIOLUX pearupyrounme
BEIIIECTBaY, «(}a3ay, «MCIOIb30BaHUE KaTaau3aTopay. [IoHsITHe 0 CKOPOCTH XUMHUECKOH
peakuu. DaKTOPhI, BIUSIONIAE HA CKOPOCTh XUMUUYECKUX peakiuii. Karanu3zatopel 1 KaTains.
Nurubutopbl. AHTHOKCHIAHTHI.

JleMoHCTpaL UK.

Paznunsie popmel Tabmunet 1. . MenneneeBa. Moaenu aToMOB 3JIeMEHTOB 1—3-TO TIepHOIOB.
Moenb CTpoeHuUs 3eMHOT0 1apa (MonepeuHblii pa3pes). 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
PEaKIMK OT IPUPOIBI PEATUPYIONTUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW pPEaKIuu OT
KOHLEHTPALUU PEarMpyIOIIMX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMH OT



JIOIA U COMPUKOCHOBEHUS PEArupyoIINX BEIIECTB («KUIAIIUNA CI01»). 3aBUCUMOCTh
CKOPOCTH XMMHYECKOW PEaKLUU OT TEMIEPATYPBI PEAarUPYIOLIUX BEIIECTB. | OMOT€HHBIN U
reTeporeHHbIN KaTanu3bl. @epMeHTaTUBHBIN KaTanu3. UHrubuposanue.

JlabopaTopHbIe ONBITHI

1. [TonyuyeHnue rupokcHia HMHKA U UCCIIEOBAHUE €r0 CBOMCTB. 2.MoieanpoBaHue NOCTPOEHUS
ITepuoauueckoii cucreMbl XuMudeckux neMeHToB . 1. Menzaeneesa. 3. 3aMenieHue kene3om
Menu B pactBope cynbdara meau (I1). 4. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIIUU OT
IIPUPO/IbI PEArHPYIOIIKX BEIIECTB HA IPUMEPE B3aUMOICHCTBUS KUCIIOT C METAJUIAMH. 5.
3aBUCUMOCTbh CKOPOCTH XMMUYECKON PEaKUU OT KOHLIEHTPALMHU Pearupyolinx BEeIECTB Ha
IIpUMepe B3aUMOJEHCTBHS LIMHKA C COJITHOM KMCIIOTOM pa3IMYHON KOHUEHTPALH.

6. 3aBUCHMOCTb CKOPOCTH XMMHUUYECKOW PEAKLIUU OT IUIOUIAJAN COTPUKOCHOBEHUS PEAarupyromux
BellecTB. 7. MoenupoBaHue «KUIISIILETro cIos». 8. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peakLMu OT TEMIIEPATyphl pearupyrolnX BEIECTB Ha IPUMEPE B3aUMOJEHCTBUS OKCUIA MEIN
(IT) ¢ pacTBOpOM CEpHOI KMCIIOTHI pa3IMuHON TeMueparypsl. 9. Pasnoxenue nepokcuaa
BOJIOpO/Ia ¢ ToMoIIbio okcuaa Mapranmna (IV) u katanaszel. 10. OOHapyxeHHe KaTana3bl B
HEKOTOPBIX MMILEBBbIX IpoAyKTax. 11. NHrubrupoBanue B3auMOAEHCTBHUS KUCIOT C METaJIaMU
YPOTPOIIHOM.

IIpeaMeTHbIe pe3yabTaThl 00y4eHHs

VYyamuiics 101KEH yMETh:

WCIIOJIH30BATh MPH XaPAKTEPUCTUKE MPEBPAIEHUN BEIIECTB MOHATHS: «XUMUYECKAs PEAKIIUS»,
«pEeaKLUU COCTMHEHUSY, «PEAKLIUU PA3IOKECHUSD», «PEAKIITH OOMEHAY, «PEAKIIUN 3aMEIICHU,
«peaKIuu HEUTpAIU3AIUN», «IK30TEPMUUYECKHUE PEAKITUNY, «IHIOTEPMUUCCKUE PEAKIIUM,
«0OpaTUMBIE PEaKIIUN», KHEOOpATUMbIE PEAKIINI, KOKUCIUTEIbHO-BOCCTAHOBUTEILHBIC
peaKIn», «rOMOTEHHBIEC PEAKIIUNY, «TE€TEPOTEHHBIC PEAKITUNY, «KATATUTUICCKUE PEAKIIUN,
«HEKATAIMTUYECKHE PEaKLIUN», «TeII0BON 3P(HEeKT XMMHUUECKON peaKkInmny», «CKOPOCTh
XUMHUYECKON PEaKINI», «KaTaTH3aTOP»; XapaKTepU30BaTh XUMUUYCCKUE dJIEMEHTHI | —3-T0
MIEPUOJIOB IO UX MOJ0XKEeHUI0 B [leproanyeckoit cucteme xumuueckux 3nemeHToB . U.
MenpeneeBa: XUMUYECKHUI 3HAK, TOPSAAKOBBIM HOMED, IEPHUO/I, TPYIINA, OATPYIINA,
OTHOCHUTEIIbHAsl aTOMHAsl Macca, CTPOSHHUE aToMa (3apsil SApa, YUCIo MPOTOHOB U HEUTPOHOB B
a1pe, oOl1ee YUCIIo 3JIEKTPOHOB, PACIIPEIETICHHIE 3JIEKTPOHOB 10 3JIEKTPOHHBIM CIIOSIM, IPOCTOE
BeIeCcTBO, GopMyIia, Ha3BaHUE M TUII BBICIIETO OKCHIA U THIPOKCHIA, JIETYYEro BOJIOPOIHOTO
COCTMHEHUS (111 HEMETAJUIOB)); XapaKTepU30BaTh 00INEe XUMUUYECKHE CBOMCTBA aM(OTEPHBIX
OKCHJIOB ¥ THIPOKCUJIOB; TPUBOJAUTH MPUMEPHI pEaKIUi, MOATBEPKAAOIINX XUMUYECKHE
CBOMCTBA aM(POTEPHBIX OKCHUJIOB U THAPOKCUJIOB; TaBATh XapaKTEPUCTUKY XUMHUYECKUX PEaKIUil
M0 YUCIIY U COCTaBY UCXOHBIX BEIIECTB U MPOAYKTOB pPeaKIINU; TEII0BOMY YD (heKTy;
HaIPaBJIEHUIO MPOTEKAHUS PEAKIINH; N3MEHEHHIO CTETICHEH OKUCIIEHUS SJIEMEHTOB;
arperaTHOMY COCTOSTHUIO MCXOJIHBIX BEIIECTB; yUACTHIO KaTaau3aTopa; OOBICHITh U IPUBOIUTH
MIpUMEPHI BIUSIHUS HEKOTOPBIX (DAKTOPOB (IIPUpOa pearupyromnux BEIIECTB, KOHIIEHTpAIUs
BEILECTB, JaBJIEHUE, TEMIIEpAaTypa, KaTalu3aTop, IOBEPXHOCTh COMNPUKOCHOBEHUS pearupyromnux
BEII[ECTB) HA CKOPOCTh XUMUUYECKHUX PEaKIIHii; HAOt01aTh U OMUCHIBATh YPABHEHUS PEAKIUi
MEX]1y BEIIeCTBAMHU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJTHOTO) SI3bIKA U SI3bIKA
XUMUU; IPOBOJIUTH OTBITHI, TOATBEPKIAIONINE XUMHUYECKHNE CBOMCTBA aM(POTEPHBIX OKCHJIOB U
TUAPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakiny OT pa3inydHbIX (aKTOpoB (Tpupoaa
pearupyrommx BEIIeCTB, KOHIIEHTPAITUs BEIIECTB, JaBICHUE, TEMIIEpaTypa, KaTaIu3aTop,
MOBEPXHOCTh CONPUKOCHOBEHUS PEarupyronX BEIIECTB).

MetanpeameTHbie pe3yJbTaThl 00y4eHHs

Yyamuiics 10KEH YMETh:

OIpeNeNATh 1ellb y4eOHO! AEATENbHOCTH C TIOMOIIBIO YUUTEIIS U CAMOCTOSITEIbHO, HCKATh
CpeZICTBa €€ OCYIIECTBICHHUS, paboTasl 10 MJIaHy, CBEPATh CBOU JACUCTBUS C LENbIO U PU
HEO0OXOUMOCTH UCIIPABIISATH OLIMOKYU C IIOMOILBIO YUUTENS U CAMOCTOSTEIBHO COCTABIATh
AQHHOTAIIMIO TEKCTA, CO3/1aBaTh MOJIENHU C BBIACICHUEM CYIIECTBEHHBIX XapaKTepPUCTHK 00BbEKTa



U TIPE/ICTABICHUEM UX B IPOCTPAHCTBEHHO-TPA(UUECKOI MM 3HAKOBO-CUMBOJINYECKOH (popme;
OTIpeeNATh BU/bI KJIacCCU(UKALIUHU (€CTECTBEHHYIO U HCKYCCTBEHHYIO);0CYIIECTBIISITh MPSAMOE
JEAYKTUBHOE J10Ka3aTEIbCTBO.

Tema 1. Metasuisbl (14 4)

[Tonoxxenue metaiioB B Ilepuoanyeckoii cucteMe xumuieckux saeMentoB . . Menpaeneena.
Mertannudeckasi KpHCTaUIMYECKasi pelIeTKa M METaJUIMYECKask XUMHUYECKas CBs3b. OO0Iue
duszndeckue cBoiicTBa MetamuioB. CIUTaBbl, UX CBOMCTBA M 3HAUYCHHE. XUMHUUYECKHE CBOMCTBA
METaJIOB KaK BOCCTAHOBUTENIEH, a TAKKE B CBETE UX MOJIOKECHHS B JJIIEKTPOXUMUYECKOM PSITY
HanpspkeHui MetaiuioB. Kopposust MeTanmioB u criocoObl 00pbObI ¢ Hell. MeTaisl B IPUPOIE.
O611me cnocoObl UX MOTYYCHHUS.

OO61mas xapakTepuCcTHKa IIETOYHBIX METaUI0B. MeTtasuibl B pupoje. OO01iue crnoco0bl ux
nonydyeHusi. Ctpoenue atoMoB. Lllenounbie MeTamibl IpocThie BenecTBa. Baxkuelue
COEIMHEHUS 1IEJIOYHBIX METAJUIOB OKCH/IbI, TUAPOKCUIBI U COJIH (XJIOPU/IBI, KapOOHATHI,
Cynb(haThl, HUTPATHI), UX CBOMCTBA U MPUMEHEHHE B HAPOAHOM XO03stiicTBe. Kanuiinbie
ynoopenus. O01mas xapakTepucTuKa 3JeMeHTOB TiiaBHOU noArpymmsl 11 rpymmer. CtpoeHue
aTOMOB.

[I{erouHO3eMenbHBIE METAILIBI —IIPOCTHIE BelllecTBa. BaxkHeilne coeuHeHns
HIEJIOYHO3EMETbHBIX METAJIIIOB —OKCH/IbI, TUAPOKCH/IBI U COJIU (XJIOPUABI, KAPOOHATHI, HUTPATHI,
cynbGatsl, ocdaTsl), UX CBOMCTBA U MPUMEHEHHE B HAPOJIHOM XO31CTBE.

Anromunnii. CTpoeHue aroma, GU3NIecKrue 1 XMMUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoeanHeHUs aTIOMUHUS —OKCH/I U TUIPOKCHI, NX aM(bOTepHBI Xapaktep. Baxkueiime conu
amomuHus. [IpuMeHeHne antoMUHUA U €10 COSIUHEHHUIA.

Kenezo. Crpoenue atoma, puznyecKrue 1 XUMUUIECKHE CBOMCTBA MPOCTOTO BELIECTBA.
I'enernueckue psaael Fe+2 u Fe+3 .

Baxneiiine conu xxene3a. 3HaueHHE JKeJe3a U €ro COSAUHEHUN JUIsl IPUPOJIbI M HAPOJHOTO
XO3SIICTBA.

JdemMoHCcTpaumu.

OO0pa3ipl MEeT0YHBIX U MEI0YHO3eMETbHBIX MeTalioB. OOpasiibl criaBoB. B3anmonelictBue
HATpUsl, JINTUS U KAJIBLUSA ¢ BOJOM. B3anmoielicTBrE HATPHS U MarHusi C KUCJIOPOJIOM.
BzaumopeiictBue metamioB ¢ Hemetaamu. [lonyuenue ruapokcuaos xkenesa (I1I) u (111).

JlabopaTopHbIie ONBITHI.

12. B3anMoaelicTBHE pacTBOPOB KUCIIOT U coJiel ¢ MeTaiiamu. 13. O3HakoMIIeHHE ¢ pyJamMu
xene3a. 14. OxpammBaHue INIAMEHH COJISIMU LIIENTIOYHBIX MeTaJlIoB. 15. B3aumoneiicteue
Kanpus ¢ Bojgou. 16.ITomyuenue rugpokcraa Kajbliys U UCCIIEJOBAaHUE €ro CBOMCTB. 17.
[TonydyeHue rupoKkcHia aTFOMUHMS U UCCIIeloBaHKe ero cBoicTB. 18. BaumoneiicTue xenesa
¢ comstHoM kucnotoit. 19. [Tonmyuenue rugpokcuios xenesa (II) u (I1II) n nuzyuenne ux cBONCTB.

IIpenmeTHble pe3yJibTaThl 00yYeHHs

Yyamuiics A0IKEH YMETh:

MCIIOJIb30BaTh IPU XapaKTEPUCTUKE METAJUIOB U UX COCTMHEHUI MOHATHUS: «METAJUIbL), «PSI
AKTUBHOCTH METAJUIOBY, (ILEIOYHBIE METAIIIBI», (ILIEJIOYHO3EMEIBHBIE METAIUIBIY,
MCIIOJIb30BATh UX MPU XapaKTEPUCTHKE METAJJIOB; JaBaTh XapaKTEPUCTUKY XUMUUYECKUX
3JIEMEHTOB-METAJIJIOB (ILEJIOYHBIX METAJIOB, MarHus, KaJlbIs, aTFIOMUHUS, XKelle3a) 10 UX
nosjoxkeHuto B [lepuoaumueckoii cucteMe xumudeckux sneMenToB 1. 1. Menneneesa
(XMMHUECKUI 3HaK, MOPSIKOBBIM HOMEp, IEPUO/I, TPYIIIa, MOATPYIIA, OTHOCUTENIbHAS aTOMHAs
Macca, CTpOeHHUE aToMa (3apsia Sapa, YUCII0 MPOTOHOB U HEMTPOHOB B Ape, o0lee YUCIIOo
AIIEKTPOHOB, PACHPEEICHUE HIEKTPOHOB IO IEKTPOHHBIM CIIOSIM), IPOCTOE BEIIECTBO,
¢dbopMy1a, Ha3BaHUE U TUII BBICILIETO OKCUAA U THJIPOKCH/Ia);Ha3bIBaTh COEAMHEHNS METAIJIOB U
COCTaBJIATH MX (POPMYIIBI 10 HA3BAHUIO; XapaKTepU30BaTh CTPOCHUE, 001Iue Ppru3nyeckue u
XUMHYECKHE CBOIMCTBA MPOCTHIX BELIECTB-METAIUIOB; O0BACHATH 3aBUCUMOCTb CBOMCTB (MJIN
IpeJCKa3bIBaTh CBOMCTBA) XUMUYECKUX JIEMEHTOB-METAIOB (Paguyc, METAIIINUYECKUE
CBOICTBa 3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX
VMU COEUHEHUN (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHI0B U THIPOKCH/IOB,



OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA) OT MojoKeHus B [lepuoauueckoit cucreme
XUMHYecKuX daeMeHToB JI. M. MenaeneeBa; onmuceBaTh 00IMEe XUMHYECKHUE CBOMCTBA
METaJUIOB C MTOMOIIbIO €CTECTBEHHOTO (PYCCKOTO HJIM POIHOIO) SI3bIKA U SI3bIKA XUMUU;
COCTaBIISITh MOJIEKYJISIPHBIC YPABHEHHS PEAKIINH, XapaKTePU3YIOIIUX XUMAYECKUE CBOMCTBA
METaJIOB U UX COCIMHEHUM, a TAK)KE AJICKTPOHHBIC YPABHEHUS IIPOLIECCOB OKUCIICHUS-
BOCCTAHOBJICHUS; YPABHEHUSI SJICKTPOJIMTUYECKON JTUCCOLMAIIMN; MOJICKYJISIPHBIE, ITOJTHBIE U
COKpAIlICHHbIE HOHHBIC YPABHEHUSI PEAKIUI C YHACTUEM AJIEKTPOJIUTOB; YCTAaHABINBATH
MIPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIY CTPOCHHUEM aTOMa, XMMUYECKOM CBSI3bI0, TUIIOM
KPUCTALIMYECKON PEIIETKH METAJIIOB U UX COCIUHEHUH, HX O0IMMH (PHU3UYIECKUMH U
XMMHYSCKHMH CBOHMCTBAMM; OITMCHIBATh XUMHUUECKHE CBOMCTBA IICJIOUYHBIX U
MIEII0YHO3EMENIbHBIX METAJIOB, a TAK)KE AIIOMUHMS U JKEJIC3a U UX COCIMHCHHI C IIOMOIIBIO
€CTECTBEHHOT0 (PYCCKOTO WJIM POJIHOIO) sI3bIKa H sI3bIKa XUMUU; BBITIOHATH, HAOII01aTh 1
OMUCHIBATh XMMHUYECKUHN IKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIINX KATUOHOB METAJIIOB,
TUJIPOKCHUI-MOHOB; YKCTIEPUMEHTAJILHO UCCIIEIOBATH CBOMCTBA METAIIJIOB U UX COEIUHEHHUI,
penaTh SKCrepuMeHTalbHbIC 331a4u 110 TeMe «MeTauibl»; ONUChIBATh XUMHUECKUI
SKCTIIEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOIO) SI3bIKA M SI3bIKA XUMUU;
MPOBOMTH PACUETHI IO XUMUYECKUM (OpMYJIaM B YPAaBHCHHUSIM PEAKIUH, MPOTEKAIOIINX C
y4acCTHEM METAJUIOB U UX COCIMHEHUM.

MeTtanpeameTHblie pe3yabTaTbl 00y4eHH s

Yyamuiics A0KEH YMETh:

paboTaTh 10 COCTaBICHHOMY IIJIaHy, UCTIOJIb3Ys HApPSAIy C OCHOBHBIMU U JAOTOJIHUTEIbHbBIC
cpencTBa (CrpaBOYHYIO JIUTEPATYPY, CIOXKHBIE Mpubopsl, cpenctsa MKT); ¢ moMorsio yuutens
OoTOUpAaTh ISl pelIeHrs y4eOHbIX 3a/1a4 HEOOXOAUMBIE CIIOBAPH, SHIIMKIONEANH, CIIPABOYHHKH,
AIIEKTPOHHBIE TUCKHU; CONIOCTABIIATH M OTOMPATh HHPOPMAIUIO, TOYYCHHYIO M3 Pa3IHUHBIX
MCTOYHUKOB (CIIOBapH, SHIIUKIONEANN, CIPABOYHUKH, SJICKTPOHHBIE JUCKH, CETh
WuTepHeT);npeacTaBisaTh HHOOPMALINIO B BUJIE€ TaOJIUL], CXEM, OIOPHOTO KOHCIIEKTa, B TOM
yrcine ¢ npumeHerneM cpeacts UKT; odhopMiasaTs cBoM MBICTH B YCTHOM U MTUCBMEHHON PEUU C
Y4E€TOM CBOUX yUEOHBIX U KU3HEHHBIX PEUEBBIX CUTYAIU, B TOM YHCJIEC C IPUMEHEHUEM
cpenctB MKT; cocTaBisTh pelieH3UI0 HA TEKCT; OCYLIECTBIATh JOKA3aTeIbCTBO OT IPOTUBHOIO.

Tema 2. IIpakTnkym 1. CBoiicTBa MeTa/LII0B M MX coequHeHn (2 1)1

1. OcyiecTBieHHE HENOYKA XMMHYECKUX NpeBpaieHuil. 2. [lomydenue u cBoiicTBa
coeIMHEeHUI MeTa/uloB. 3. Perienne sKcriepuMeHTalbHbIX 33/1a4 Ha pacro3HaBaHUe U
MOJIy4YE€HUE COEIMHEHUIM METaJIOB.

IIpeaMeTHbIe pe3yJbTaThl 00y4eHUsI

Yyamuiicss A0JKEH YMETh:

oOpartatecs ¢ 1abopaTopHbIM 000pyI0BaHUEM M HArpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBUU
C MpaBUJIaMH TEXHUKU O€30MaCHOCTH; Ha0JII01aTh 32 CBOMCTBAMM METAJNIOB M UX COCUHEHHUH 1
SABJICHUSIMU, IPOUCXOISIIMMH C HUMH; ONUCHIBATh XUMUYECKUM SKCIIEPUMEHT C MTOMOIIbIO
€CTECTBEHHOTI'0 (PyCCKOT0 MU POJHOTIO0) SI3bIKa U A3bIKa XUMUH; JI€JaTh BHIBOJBI 10
pe3ynbTaTaM MPOBEIEHHOI0 SKCepUMeHTa. MeTanpeaMeTHbIEe pe3yJbTaThl 00y4eHHUs!
VYwyarmuiicst JOMKEH YMETh: ONPEesITh, UCXOI U3 yueOHOM 3a1a4u, HEOOXOIUMOCTh
UCTIOJIb30BaHUsl HAOMIOICHUS HITU DKCIIEPUMEHTA.

Tema 3. Hemerannl (25 4)

OO61as xapakTepuCcTHKa HEMETaJIOB: TojIokeHue B [lepuonnyeckoil cucteme XUMUYECKUX
snemeHnToB Jl. 1. MeneneeBa, 0COOEHHOCTH CTPOEHUS aTOMOB, 3JIEKTPOOTpULIATETHLHOCTH (D0)
KaK Mepa «HeMEeTaLIMYHOCTHY, psal 0. Kpucraumueckoe CTpOCHUE HEMETAIOB IPOCTBIX
BenlecTB. Amtotponusi. dusnueckue cBoiicTBa HeMeTaI0B. OTHOCUTEIBLHOCTD MOHITHH
«METaJuD U «HEMETAILII».

Bonopoa. [Tonoxenne Bogopona B [lepuoanueckoit cucreme XuMUYeCKux 3yemMeHToB /1. M.
MenneneeBa. CTpoeHre aroma U MoJIeKyiIbl. DU3ndeckre U XMMHUYeCKHe CBOMCTBA BOJIOPOAA,



ero noxyuyenue u npumeHenue. ( [Ipu qByx4acoBOM MIaHUPOBAHUU MTPOBOAUTCS TOJIBKO
npakThyeckas padota No3)

Bona. Ctpoenue monekynsl. Bogopoanas xumudeckas cBsizb. @u3nuecKue CBOMCTBA BOBI.
AHOManuu cBOMCTB BOJbL. ['mapodunsHbie U ruapodoOHbIe BemecTBa. XUMUYECKUE CBOWCTBA
BO/IbI. KpyroBopoT Bojibl B ipupoze. Bogoouncrka. Aspanus Boabl. BeIToBbIE (GUIBTPEIL.
MuHepanbHble BOJbI. ucTuimmpoBanHas BoJia, €€ NOJy4Y€HHE U IPUMEHEHHUE.

O6mias xapaktepuctuka rajorenoB. Ctpoenue atomoB. [IpocTsie BelecTBa 1 OCHOBHBIE
COeIMHEHUS TaJOreHoB, UX cBolicTBa. Kparkue cBenenus o xiope, bpome, hrope u itose.
[IprMeHeHne raJoreHoB U UX COEAMHEHU B HAPOJAHOM XO35KCTBE.

Cepa. CtpoeHue aToma, aJuUIOTPOIIHsI, CBOMCTBA M PUMEHEHHE pOMOMYECKOM cepbl. OKCHUIBI
cepsl (IV) u (VI), ux nonyuenue, cBoiictBa u npumeHenue. CepHasi KMCJIOTa U €€ COJIH, UX
IIPUMEHEHNE B HAPOJIHOM Xo3sHcTBe. [Ipon3BoacTBO cepHOl KHCIOTHL. A30T. CTpoeHue aToma u
MOJIEKYJIbI, CBOMCTBA IIPOCTOrO BELIECTBA. AMMMAK, CTPOEHUE, CBONCTBA, MOJIYYEHHUE U
npumeHenue. Coiau aMMOHHMS, UX cBoWicTBa U mpuMeHenne. Okcuapt azorta (I1) u (IV).
A3OTHas KUCJIOTA, €€ CBOMCTBA U MpUMEeHEeHHEe. HUTpaThl 1 HUTPUTHI, TPOOJIEMa UX COACPIKAHUS
B CEJIbCKOXO3SUCTBEHHON MPOAYKIIMH. A30THBIE y10OpEHHUSI.

®ocdop. Ctpoenue aroma, aJuIOTPOIIHs, CBOMCTBA Oenoro u KkpacHoro ¢ocdopa, ux
npumeHnenue. OcHoBHBIE coennHeHus: okcua ¢ocdopa (V) u oprodochopHas kuciora,
docdarer. DochopHbIe YIOOPEHUS.

VYraepoa. CTpoeHue aToma, alsIOTPOIHs, CBOMCTBA MOAUPUKaLU, TpuMeHeHne. OKCHIbI
yraepona (II) u (IV), ux coiictBa u npumenenue. KapOoHaThl: KaablUT, COJA, MOTAII, UX
3HAUYEHHE B IPUPOJIE U KU3HU YEIOBEKA.

Kpemuuii. CtpoeHue aroma, KpUCTAIIIMYECKU KpEMHUH, €r0 CBOMCTBA U MpuMeHeHue. OKcu
kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CUIMKATHl. 3HAYEHHE COCIMHEHUIN KPEMHHUSI B
JKUBOH M HEXUBOM nipupoae. [IoHsATHe 0 CHIIMKAaTHOM NPOMBIIIIEHHOCTH.

JdemMoHCcTpaumu.

OO0pa31bl raJoreHoB —IIPOCTHIX BEIECTB. B3anMoaelicTBre TrajloreHOB ¢ HATPUEM, C
anoMuHueM. BoiTecHeHME XJ10poM OpoMa WM MoAau3 pacTBOPOB UX coliel. B3anMonelictBue
CEphI C MeTaJNIaMH, BOJIOPOIOM M KUCIOPOAOM. B3anmozeiicTBre KOHIIEHTPUPOBAHHON a30THOM
KHUCJIOTHI ¢ Me/ibl0. [lornonienne yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccraHoBieHue
Menu U3 ee okcua yriem. O0pasibl IPUPOJHBIX COSMHEHUH XI0pa, cepbl, pocdopa, yrieposa,
kpeMHusi. OOpa3ipl BAXKHEUIIUX I HAPOIHOTO X035HUCTBA CyNb(paToOB, HUTPATOB, KApOOHATOB,
docartos. OOpasibl cTEeKIa, KEpAaMHUKH, IEMEHTA.

JlabopaTopHbIie ONBITHI.

20. [Tomyyenue u pacrno3HaBanue Bogopoaa. 21. UccnenoBanue moBepXHOCTHOTO HATSKEHUS
BO/IbI. 22.PacTBOpeHne nepMaHraHaTa Kalvs WiIH METHOTO Kyrmopoca B Boje. 23. ['unparanus
06e3BoxkeHHOTO cynbdara menu (II). 24. 3roToBieHue rurcoBoro oTnevarka.2s.
O3HakoOMJIEHHE ¢ KOJUIEKIIUeH OBITOBBIX (PUIBTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM
MUHepaabHOU BOJbl. 27. KauecTBeHHas peakiysi Ha raoreHua-uoHsl. 28. Ilonyuenue u
pacno3HaBaHue Kuciopona. 29. ['openue cepsl Ha Bo3ayxe U B kuciopoae. 30.CpolicTBa
paszbaBiieHHOMN cepHOM KucHOTHL. 31. M3ydenne cBoiicTB ammuaka. 32. Pacnio3naBanue coneit
ammonus. 33. CBoiicTBa pa30aBIeHHON a30THON KUCIOTHL. 34. B3aumopeiicTBue
KOHIICHTPUPOBAHHOM a30THOU KHUCIIOTH ¢ Mebto. 35. ['openue pocdopa Ha Bo3ayxe u B
kucnopoje. 36. PacnoznaBanue docdaros. 37. 'openue yrius B kucnopoae. 38. [lomyuenue
YTOJIBHOM KHUCTOTHI U M3y4eHHe ee cBoMCTB. 39. Ilepexom kapOoHATOB B THApOKapOOHATHI. 40.
Paznoxenue runpokap6onara Hatpus. 41. [lonydeHrne kpeMHEBOM KUCIOTHI U U3YUEHUE €€
CBOWCTB.

IIpenmeTHble pe3yJibTaThl 00yYeHHs

Yyamuiics A0IKEH YMETh:

WCITOJIB30BAaTh IIPH XaPAKTEPUCTUKE METAJIOB U UX COCUHEHUN NOHATHUS: «HEMETAILIBIY,
«TaJIOTeHbI», «aJUIOTPOITHBIE BUJOU3MEHECHHUS, «GKECTKOCTh BOJBI», BPEMEHHAs KECTKOCTh
BOJIBI», «IIOCTOSIHHAS dKECTKOCTb BOJBI», «00IIast )KECTKOCTh BOJbI»; 1aBaTh XapaKTEPUCTUKY
XUMHUYECKHX 3JIEMEHTOB-HEMETAJIOB (BOIOPO/1a, TAJIOTEHOB, KUCIOPO/1a, CEphl, a30Ta, (ochopa,



yrieposa, KpeMHUs) 110 UX MosIokeHUIo B [lepuonnueckoil cuctemMe XUMUYECKUX 3J1EMEHTOB /1.
N. MenpeneeBa (XUMUUECKHI 3HAK, MIOPSAKOBBIN HOMEpP, IEPHO/I, TPYIIIA, MOArPYyIIIa,
OTHOCHUTEJIbHAsI aTOMHAsl Macca, CTPOEHUE aToMa (3apsiz apa, YUCI0 IPOTOHOB U HEMTPOHOB B
aape, oOliee YUCIIo 3JEKTPOHOB, PACIPEIETICHUE AIEKTPOHOB 10 3JIEKTPOHHBIM CJI0SM), IPOCTOE
BEIIECTBO, (OpMYyIIa, HA3BAaHHE U THIT BBICIIETO OKCHJIA U THIPOKCUAA, GOPMYIIa U XapaKTep
JIETY4ero BOJOPOIHOTO COEIMHEHHS );Ha3bIBATh COCTMHEHUSI HEMETAJUIOB U COCTAaBIISTh UX
(opMyIIBI 110 Ha3BaHUIO; XapaKTEPU30BaTh CTPOCHUE, 001HMe (PU3NYECKIEe U XUMUYECKUE
CBOICTBA MPOCTHIX BEUIECTB-HEMETANIOB; OOBSICHATH 3aBUCUMOCTh CBOMCTB (MU
IIPEJICKA3bIBATh CBOMCTBA) XMMUUECKHUX 3JIEMEHTOB-HEMETAIIOB (paJinyC, HEMETANINYECKUE
CBOICTBA 3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX
VMU COEUHEHUH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJIOB U TUAPOKCUIOB, JIETYUYUX
BOJIOPOJHBIX COSAMHEHUN, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA) OT MOJIOKEHUS B
[Tepuoamdeckoit cucreme Xxumuaeckux 3meMeHToB [1. . MenneneeBa; onuceBaTh 001me
XUMHYECKHE CBOMCTBA HEMETAJJIOB C MOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA
U S13bIKa XUMUHU; COCTABIISATh MOJIEKYJIIPHBIE YPAaBHEHUS PEAKLUil, XapaKTEPU3YIOIIHNX
XUMUYECKHE CBOMCTBA HEMETAJIJIOB U UX COCAMHEHUH, a TAKXKE 3JIEKTPOHHBIE YPaBHEHUS
IIPOLIECCOB OKUCIIEHUSI-BOCCTAHOBJICHUS; YPABHEHUS AJIEKTPOJIUTUUECKON AUCCOLUALINY;
MOJIEKYJIIPHBIE, IOJIHBIE U COKPALEHHbIE HOHHBIE YPABHEHUS PEAKIUI C y4aCTUEM
AIIEKTPOJIUTOB;

YCTaHaBJIMBATh IPUYMHHO-CIICCTBEHHBIE CBA3U MEXKAY CTPOCHUEM aTOMa, XMMUYECKOU CBS3bIO,
TUIIOM KPHCTAITMYECKON PEHIETKH HEMETANIOB U UX COCMHEHUH, UX 00IMMH (PU3NIECKUMU
XUMUYECKUMH CBOMCTBAMU; OIIUCHIBATh XMMHUECKUE CBOMCTBA BOJAOPO/IA, FAJIOIEHOB,
KHCJIOPO/a, Cephl, a30Ta, hocdopa, rpadura, anmasza, KpeMHHS U X COSAMHEHUH C TIOMOIIBIO
€CTECTBEHHOT'0 (PYCCKOTO WU POJIHOTO) SI3bIKA U A3bIKa XUMHUH; OMUCHIBATH CIIOCOOBI
YCTPAHEHUS KECTKOCTH BOJIbI U BBIMOJIHATH COOTBETCTBYIOLINI UM XUMHUUECKUH SKCIIEPUMEHT;
BBITIOJIHSATH, HA0IIOAATh U OMUCHIBATh XUMUYECKHI SKCIIEPUMEHT MO0 PACIIO3HABAHUIO HOHOB
BOJIOPOJIa U aMMOHWSI, CyJib(at-, kapOoHaT-, CHIMKat-, pocdar-, XI0pua-, OpOMHUI-, NOIH/I-
MOHOB; SKCIIEPUMEHTAJILHO HCCIIEJ0BAaTh CBOMCTBA METAJUIOB U UX COEIMHEHUH, peraTh
IKCIIEpUMEHTaJIbHBIE 3aauu 110 TeMe «HeMeramibly; onuchiBaTh XUMUYECKUN SKCIIEPUMEHT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) S3bIKA U A3bIKA XUMHUH; IPOBOJIUThH PACUEThI
0 XUMUYECKUM (POpMYJIaM U YPaBHEHUSIM PEAKINii, MPOTEKAIOIIUX C YIaCTHEM HEMETAIOB U
UX COEIUHEHMM.

MertanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyamuiicst A0KEH YMETh:

OpraHU30BBIBAaTh YUeOHOE B3aUMOJICHCTBUE B IpyIIe (pacnpeAessaTh POy, J0rOBapuBaThCs
JIpYT € APYTOM U T. J1.);[IPEeIBUIETH (IIPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PEILICHUH;
MNOHUMATh IPUYMHBI CBOETO HEYCIIeXa U HaXOJUTh CIIOCOOBI BBIX0JIa U3 3TON CUTYyalluu; B
JTUAJIOTe C YYUTENIEM YUYUTHCS BbIpaOdaThIBaTh KPUTEPUU OLIEHKH U ONPEAEIATh CTENECHb
YCIIEHIHOCTH BBITIOJIHEHUSI CBOEH pabOThI U pabOThI BCEX, HCXO U3 UMEIOIIMXCS KPUTEPUEB,
COBEpUIEHCTBOBATh KPUTEPUHU OLIEHKH U MOJIb30BAThCS MU B XOJI€ OLIEHKH U CAMOOIICHKH;
OTCTauBaTh CBOIO TOUKY 3PEHUS, APTYMEHTHUPYs €€; OATBEePKIaTh apryMEHTHI (haKTaMH;
KPUTHYHO OTHOCUTHCSA K CBOEMY MHEHUIO; CIYIIaTh IPYIUX, MbITAThCS MPUHUMATh JIPYTYIO
TOYKY 3p€HHsI, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3pEHHMSI; COCTABIATh pedepar mno
OIpeIeNIeHHON (hOpME; OCYIIECTBIATE KOCBEHHOE Pa3eIUTEIbHOE 10Ka3aTEIbCTBO.

Tema 4. IIpakTukym 2. CBoiicTBa coeMHeHHII HeMeTaJL10B (3 4)

1. Pemenue sxcriepuMeHTaNbHBIX 3a7a4 1o TeMe «lloarpymnmna rajgoreHos». 2. Penienne
AKCIEPUMEHTANIBHBIX 3a7a4 no Teme«lloarpynma kucmopoaa». 3. Penenne s3kcrepuMeHTaIbHbIX
3aznad no teme «lloarpynma azoray. 4. Penienne skcriepuMEHTANBHBIX 3a7a4 110 TEME
«[lonrpynmna yriepoaa». 5. [lonyuenue, cobupanue u pacro3HaBaHHE I'a30B.

IIpenmerHble pe3yJbTaThl 00y4eHHs

Yyamuiics A0KEH YMETh:



oOpamiarbes ¢ 1ab0paTOPHBIM 000PYIOBAHUEM U HAarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBUU
C MpaBMUJIaMH TEXHUKH O€30MacHOCTH; HAOIIOIaTh 32 CBOMCTBAMH HEMETAJIOB U X COCMHEHHUN
U SIBJICHUSIMH, TIPOUCXO/SIIIMMHI ¢ HUMH; OTIMCHIBATH XUMUYECKUN KCTIEPUMEHT C TOMOILBIO
€CTECTBEHHOT'O (PYCCKOTO MIJIM POJHOTO) SI3bIKA M S3bIKA XMMUU; JIETIaTh BBIBOJIBI 10
pe3yJIbTaTaM MPOBEICHHOTO YKCIIEPUMEHTA.

MetanpeameTHble pe3yJbTaThl 00y4eHHs
Yyamuics A0JKEH YMETh:

OIPEICTISTh, MCXO/Is U3 YUCOHOM 3a1a41, HEOOXOUMOCTh MUCIIOIb30BAHMS HAOTIOICHUS HITH
skcriepuMenTa. (IIpu 1ByX4acoBOM IIIaHMPOBAHUH MTPOBOISTCS TOJILKO MPAKTUYECKUE paboTh 1,
2ub)

Tema 5. O00011eHNEe 3HAHUI 10 XMMHUHM 32 KYPC OCHOBHOM 1K0JbI. [Tloaroroska k
rocy1apcTBeHHOM UTOoropoi arrecramuu (10 1)

Ilepuoanueckuii 3akon u [lepronnueckas cucteMa xumudeckux sneMmenToB . 1. Menaeneena.
®u3NUeCKuil CMBICI OPSIKOBOTO HOMEpA AJIEMEHTa, HOMEPOB MEPHO/Ia U TPYIIIHL.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB 3JIEMEHTOB M UX COCAMHEHUN B IEPUOJIax U IpyIax B
CBETE MPEACTABICHUI O CTPOCHUH aTOMOB 3JIEMEHTOB. 3HaYEHUE IEPUOINIECKOTO 3aKOHA.
Buibl XMMUYECKUX CBSI3CH M THUITBI KPUCTAUIMUYECKUX PEIIeTOK. B3anMOCBSI3b CTpoeHUs 1
CBOICTB BemecTB. Kimaccudukarus XUMIYECKUX PEaKIIUi TI0 Pa3IMYHBIM MTPU3HAKAM (YHCIIO0 U
COCTaB pearupyromux 1 00pa3yrouxcs BEIIeCTB; HATHYKUE TPaHuIlbl pa3zena ¢a3; TeroBoi
3¢ (deKT; I3MCHEHHE CTETICHEH OKUCIICHHUS aTOMOB; UCITOJIb30BaHNE KaTaIM3aTopa; HAllPaBJICHHUE
nporekanus). CKOpOCTh XUMHYECKUX peakiuii u (pakTopsl, Biaustomue Ha Hee. OOpaTuMOCTh
XUMHUYECKHUX PEAKIMIA U CTIOCOOBI CMEIIEHUSI XHMHYECKOTO paBHOBECHS. [IpOCThIE U CIIOKHBIC
BelecTBa. MeTauibl 1 HeMeTaulbl. [ eHeTHYeckue psapl MeTallia, HeMeTallia U IEPEXO0qHOTO
MeTayia. OKCHIBI ¥ THAPOKCUIBI (OCHOBAHMSI, KHCIIOTHI, aM(DOTEpHBIE TUAPOKCUIBI), comr. VX
COCTaB, KJacCU(pHUKAIU U 00IINe XMMUYCCKHE CBOMCTBA B CBETE TCOPUH AJICKTPOITUTHICCKOM
JIMCCOLIMAIIHH,

JIn4HOCTHBIE pe3yIbTaThl 00y4eHusl

Yuyanuiics 10JmKeH:

3HATH M IOHMMATh. OCHOBHBIC UCTOPUUECKHUE COOBITHS, CBI3aHHBIC C PA3BUTHEM XUMUU U
oOIm1ecTBa; TOCTHKEHUS B 0071aCTU XUMHH U KYJIbTYPHBIE TPAAUIINU (B YACTHOCTH, HAyYHBIE
TPaJUIIUN) CBOCH CTPaHbI; OOIIEMUPOBBIC JOCTHKEHHS B 00JIACTH XMMHUH; OCHOBHBIE TIPUHITUIIBI
Y TIpaBUJIa OTHOIIIGHUS K IPUPOJIE; OCHOBHI 3JJ0POBOT0 00pa3a KU3HH U 3I0pPOBhECOEPETatOIINX
TEXHOJIOTHI; TIpaBUJIa MOBE/ICHUS B UPE3BBIYAHBIX CUTYAITUAX, CBA3AHHBIX C BO3JCHCTBUEM
pa3JIMYHBIX BEIIECTB; OCHOBHBIE MIPaBa U 00S3aHHOCTH rpakJaHNHA (B TOM YHUCIIE YYaIIerocs),
CBSI3aHHBIE C IMYHOCTHBIM, TPOPECCUOHAIBHBIM U KU3HEHHBIM CAMOOTIPEICTICHUEM;
COLIMATIFHYIO 3HAYUMOCTbh U CO/Iep kaHue mpodeccuil, CBI3aHHBIX C XUMUEH;

HCHBITHIBATH: YYBCTBO TOPAOCTH 32 POCCUHUCKYIO XUMUUYECKYIO HAYKY U YBaXXEHUE K UCTOPUHU
€€ pa3BUTHsI; YBaXEHHE U MIPUHITHE JOCTUKEHUM XUMHUH B MUpE; JIFOO0Bb K IPUPOJIE; YBAKCHHE
K OKPYXKAIOIIUM (y4JalIuMCsl, yYUTEISM, POIUTENSIM HAP.) —YMETh CIIYIIATh U CIBIIIATh
napTHepa, IPU3HaBaTh MPABO KaXJI0ro Ha COOCTBEHHOE MHEHHE, IPHHUMATh PEIICHUS C YIETOM
MO3UIIMIA BCEX YYaCTHUKOB; YYBCTBO MPEKPACHOTO U ICTETUYECKUX TYBCTB HA OCHOBE
3HAKOMCTBA C MUPOM BELIECTB U UX MPEBPAICHUI; CAMOYBaKEHHE U SMOLUOHAIBHO-
MOJIOKUTEILHOE OTHOIIICHHE K ceOe;

NPU3HABATH: IIEHHOCTH 3/I0POBBS (CBOETO U IPYTUX JIOJCH ); HEOOXOIUMOCTh CAMOBBIPAKEHUS,
caMopeai3aluy, COIMATLHOTO MPU3HAHMS,

0CO3HABATh: TOTOBHOCTH (WJIM HETOTOBHOCTb) K CAMOCTOSITEIbHBIM MOCTYIIKAM U JIEUCTBHSIM,
OTBETCTBEHHOCTH 32 MX PE3YJIbTAThl; TOTOBHOCTH (MJIH HETOTOBHOCThH) OTKPBITO BBIPAKATH U
OTCTauBaTh CBOIO MO3ZUINIO U KPUTUYHO OTHOCUTHCS K CBOUM IMOCTYIIKAM;

NPOSIBJISATH: SKOJOTUUECKOE CO3HAHUE; TOOPOKENATETLHOCTD, JIOBEpHE U BHUMATEIIBHOCTD K
JIOJISIM, TOTOBHOCTH K COTPYAHHUYECTBY U APYKOe, OKa3aHUIO TTOMOIIH TeM, KTO B HEell



HYXXJaeTcs; 0000ICHHBIH, yCTOWYMBBIN 1 N30MpaTENbHBIN MO3HABATEIbHbIN HHTEpEC,
MHHIMATUBY ¥ JTI0003HATEILHOCTD B M3YYEHHH MHpPa BEIIECTB U PEAKINii; IeIeyCTPEMICHHOCTh
¥ HACTOWYHMBOCTH B TOCTH>KEHUH LIeJIel, TOTOBHOCTH K MPEO0ICHUIO TPYIHOCTEH;
yOS)KIEHHOCTHh B BO3MOKHOCTH MTO3HAHHS IPUPO/IBI, HEOOXOIMMOCTH Pa3yMHOTO
UCTIOJIb30BAaHUS TIOCTHKECHUN HAYKH U TEXHOJIOTHH I Pa3BUTHS OOIIECTBA,

yYMeTh: YCTaHABIMBATh CBSI3b MEXKY IETIbI0 U3YUYCHHUS XUMHH U TEM, JJIsl YeTO OHa
OCYILECTBIISICTCSI (MOTUBAMH ); BBIMOJIHATH KOPPUTHPYIOLITYIO CAMOOIICHKY, 3aKII0UAIONIYIOCs B
KOHTPOJIE 32 IIPOLIECCOM M3YUCHHS XUMHH ¥ BHECEHUH HEOOXOJMMBIX KOPPEKTHUBOB,
COOTBETCTBYIOIIMX ATAIaM M crioco0am M3y4eHHs Kypca XUMHH; BBITIOIHATH PETPOCIIEKTUBHYIO
CaMOOIICHKY, 3aKJIIOYAIOIYIOCs B OIIEHKE IPOIecca U Pe3ybTaTa U3ydeHHs Kypca XUMUH
OCHOBHOMH IIIKOJIbI, TOJJBEICHUU UTOTOB Ha OCHOBE COOTHECEHHSI LIeJIel U pe3ysIbTaToB;

CTPOUTD KHU3HEHHBIE U MPOPECCHOHATBHBIC IUTaHBI C YYETOM KOHKPETHBIX COIIMAIBHO-
UCTOPUYECKHX, MTOJIMTHYECKUX U IKOHOMUYECKHX YCIIOBHI{; 0CO3HAaBAaTh COOCTBEHHBIE LIEGHHOCTH
¥ COOTBETCTBHE UXIIPUHUMAEMBIM B JKHU3HH PEILICHUSIM; BECTH TUAJIOT HA OCHOBE PABHOIIPABHBIX
OTHOILICHH ¥ B3aUMHOTO YB)KEHUS; BBIJICNSATH HDABCTBEHHBIN acleKT MOBEJCHNUS U COOTHOCHTH
HOCTYIKH (CBOM U IPYTHUX JIFOJICH) M COOBITHS C IPUHATHIMU 3THYECKIMH HOPMaMH; B Tpejiesiax
CBOMX BO3MOXKHOCTEH MPOTUBOICHCTBOBATH JICHCTBUSAM U BIUSHUAM, IPEACTABIISIOMINM YIPO3y
KHU3HH, 3/I0POBBIO U OE30MACHOCTH JIMYHOCTH U OOIECTBA.

TemaTnyeckoe IMIAHUPOBaHUE Y4eOHOT0 MaTepuaia

N | HasBauue riaBbl KonuuectBo | Ilpaktrueckue | KOHTpOJIbHBIC
1 4acoB paboThI paboThI
Beenenue. O0mas xapakTepucTuka 10 Nel

XUMHYECKHUX DIIEMEHTOB ¥ XUMHUYECKHX
peakuui. [lepuoguuecknil 3aKOH U
Ilepuoanueckast cucreMa XuMHYECKUX
sneMenToB [.M.Menneneera

1 MeTtamisl 14 Ne 2
Xnumuueckuil npakTukyMm Nel 3 Nel-3

2 | Hemeramisl 25 Ne 3
XUMHUYECKUH NMPAaKTUKYM Ne2 3 Ne 4-6

3 O06o001eHre 3HaHUH IO XUMUU 33 KypC 10 Ne 4
ocHOBHOM mKkoJkel. IToaroroska k 'MA.

4 XUMUS U )KU3HDb 2
3aKII0YeHuE. 1
Htoro 68 6 4

Kanennpapno - reMaTnyeckoe mianuposanue no xumun 9 xkiaace YMK - asrop O. C.

I'aGpuensin
Tema ypoka Ko | Tun ypoka XapakTepucTuKa BUI0B Homa
- y4eOHO! JesITeIbHOCTH 1IHee
BO 3a/1aH
yac ue
OB
IloBTOpEHNE OCHOBHBIX BOIIPOCOB KYpca 8 Ki1acca M BBeJleHHe B Kypc 9 Kiacca (6 yacos)
XapakTepucTuka XUMHYECKOTO 1 | Uzyuyenue Hcnonws3oBats BHYTpU- U §1
AJIEMEHTAa HAa OCHOBAHHUH €TI0 HOBOT'O MEXIPEIMETHBIE CBS3H. yIp
nosio>keHus B Ilepuognueckon Marepuana Onpenenarb NOHITHS 5,6
CHUCTEME XUMUYECKUX «TeTI0BOM 2P (HEKT peaKIum,
anemeHToB /.M. Menpaeneesa. «TEPMOXUMHUUYECKOE
XapakTeprucTHKa XUMHUYECKOTO 1 | Uzydyenue YPaBHEHHEY, «OK30- U §2
AJIEMEHTA MO0 KUCIIOTHO - HOBOT'O SHJOTEPMUYECKAS PEAKLUA», yap
OCHOBHBIM CBOHCTBaM Marepuana «ITyTh MIPOTEKAHUA peakuun», | 2,3
00pa3yeMbIX WM COEMHEHUI «@(hdexTuBHBIE COyTapEHUs»,




3. | I'enetnyeckue psiibl METAJUIOB U N3yuenue «AHEprusi aKTUBAILUN», §2
HeMeTalIoB. AM(pOTepHbIe HOBOT'O «TOMOTEHHAsI CUCTEMAY, yIp
OKCHU/JIbI U TUIPOKCHUIBI. Marepuana «TETEepPOTrEeHHAs CUCTEMAY, 2,3

«CKOPOCTh PEAKLIUNY,

4. | XuMuueckas opranusalus N3yuenue «XMMHUYECKOE PAaBHOBECHEY. § 4

PUPO/IBI HOBOTO CocTaBiiTh CXeMbl, TaOJIHIIbI,
Marepuana OIIOPHbIE KOHCIIEKTHI,

5. XUMUYECKUE PEAKIIUU. N3yuenue aJITOPUTMEI. §5
CKOpOCTh XMMHUYECKOM HOBOT'O BhImonHaTe pac4€rel 110
peaxkuu. MaTepuaia TEPMOXHUMHUYECKUM

6 Karanu3s. Katanuzatopsl. N3yuenue YPaBHEHHSAM PEAKIHid. § 6

HOBOTO Hcnonp30Bath anropuT™Mel Ipu
maTtepuaia PCIICHUH 3a1a4

7 KonTponbnas paborta Nel mo KonTpons
TeMe «O01as xapakTepucTHKa 3HAHUI
XUMHUYECKHUX AJIEMEHTOB

Tema 1. Metasuibl (14 yacoB)

8 Bek MeaHbIi, OpPOH30BBIH, N3yuenue Hcnonb3oBars BHYTpU- U §7

JKEJIEe3HBIN HOBOT'O MEXKIPEAMETHBIE CBSI3U.
Marepuaia Hccnenosare cBoiicTBa

9 [TonoxeHHME METAIITIOB B H3ydenune U3y4aeMBbIX BEHICCTB. §
MEPUOIUYECKON CUCTEME HOBOTO Ha6monate u onuceiBaTh 8,ynp
XUMHYECKHUX 3aeMeHToB J[. M. Marepuaia XMMHYECKHUE PEAKIIUH. 6
MenneneeBa 1 0COOEHHOCTH Onpenenarb cBoMCTBa
CTPOEHHS UX aTOMOB. BEIIECTB UCXO/S U3

10 | ®usnueckue cBoiicTBa Nsyuenne KPUCTAJITINYECKOro CTpoeHus. | § 9,
METAJIJIOB. HOBOT'O XapakTepu30BaTh XMMUYECKHE | yIIp

Martepuaja 3JIEMEHTHI MaJIbIX [IEPUOLOB 10 | 4,5
UX I0JIOKEHHUIO B
11 | CnnaBel N3yuenue MEPUOANYCCKON CUCTEME. § 10,
HOBOTO O0006111aTh 3HAHUS U I€1aTh ymp4,
MaTepHana BBIBOJIbI O 3aKOHOMEPHOCTSAX 6
W3MEHEHUI CBOMCTB METaNIOB
12 | Xumuyeckue CBOMCTBa N3yuenue B IIEpUOJIaX U TPYMIIax § 11,
METaIJIOB HOBOTO NEPpUOANYCCKON CUCTEMBEIL. yIp
MaTtepHana [Iporno3uposats cBOWCTBa la, 3
HEU3YYECHHBIX 3JIEMEHTOB U UX

13 | [TomyueHue METaIOB N3yuenue COCJIMHCHMI HA OCHOBE 3HAHMU | § 12,
HOBOT'O 0 MEPUOJIUYECKOM 3aKOHE ymp 3
MaTepuaia

14 | Koppo3us meTanios N3yuenne § 13,
HOBOI'O yop 1
Marepuana

15 | lllenouyHbIe METAILITBI. Nzyuenue § 14
HOBOTO
MaTepuaia

16 | CoenuHeHus IIEIOYHBIX N3yuenne § 14,
METaJIOB. HOBOT'O yop 6

Marepuaia

17 | bepwinuii, Marauii u N3yuenune § 15,

I1EJI0YHO3EMENBHBIE METAILIIBI HOBOT'O yap
MaTepuana u 2,3
NIEPBUYHOE
3aKperieHne

3HAHUN




18 | Coequnenust mIENOYHO — N3yuenue § 15,
3eMeJIbHBIX METAJUIOB. HOBOTO yrp 3
marepuaia u
MepPBUYHOE
3aKperieHue
3HAHUI
19 | AnroMuHUH, €ro CBOKCTBA. Nzyuenune § 16
CoenuHeHHs aTIOMUHUS HOBOT'O
MaTepuaia
20 | CoenuHeHUs aIFOMUHUS N3yuenue § 16
HOBOT'O ymp 3-
Marepuaia )

21 | XKeneso, ero puznueckue u N3zyuenue § 17
XUMHYECKHE CBOMCTBA. HOBOTO
I'enetnueckue psibl xenesa (11) Marepuaia
u xenesa (I11I).

22 | 'eHeTnveckue psbl xKemesa. N3yuenue § 17,

HOBOT'O yop 1-
MaTepuana 4

23 | Ilp/p Nel «OcymecTBnenue KommiekcHoro 3anau
HENOYKH XMMHYECKHUX PUMEHEHUS a Ne
MIPEBPAIICHUIN. 3HAHUH 2,3

24 | Ilp/p Ne2 «Ilony4yenue u KommiekcHoro 3anau
CBOICTBa COETMHEHUN IPUMEHEHUS a Ne
METAaJJIOBY. 3HAaHUH 4,

25 | Ilp/p Ne3 «DOkcniepuMeHTaIbHBIC KommiekcHoro 3anau
3a[]a4M [0 PaclO3HABAHUIO U IPUMEHEHUS alNe$5
MOJTYYECHHUIO COETMHEHU N 3HAHUU
METaJIOBY.

26 | O0oOmIeHNe U cUCTeMaTH3aIHs O6o061eHne u IToBTO
3HaHUM 10 TeMe «MeTaiby. CHCTEMATU3ALIHS PHTH .

3HaHUI §7-
17

27 | KourpoJabHasi pagora Ne2 no KonTponb

Teme «MerajibI» 3HAHUU
| Tema 3. «Hemerasib» 20 + 3 = 23 yaca)

28 | OOmias xapakTepucTHKa N3yuenue Hcnons3oBaTh BHYTPU- U § 18,
HEMETaJIOB. HOBOTO MEXIIPEIMETHBIE CBS3H. ymp 5

marepuasa XapakTepu30BaTh XUMHUUECKUE
29 | Bonmopon. N3ydenue 3JIEMEHTBI MaJIbIX TIEPHOMOB 10 | § 19,
HOBOT'O UX MOJIOKEHUIO B ymp 4
Marepuasa MIEPUOTNIECKOH CHCTEME.

30 | Boga N3yuenne Onpenenats cBoMCTBa § 20,
HOBOTO BEIIIECTB MCXOIS U3 ymp 2
Marepuaia KpUCTAJUINYCCKOI'0 CTPOCHU.

31 | 3naueHue BOABI B KU3HU W3yuenue O0o001maTh 3HaHKA U IeN1aTh § 21,
yeJjioBeKa HOBOI'O BBIBOJIbI O 3aKOHOMCPHOCTAX ynp 3

marepuana U3MCHCHHUU CBOUCTB

32 | l'ajnoreHsl. N3yuenue HEMETAJUIOB B IEPUOJAX U § 22,

HOBOTO rpymmnax nmepuoau4eCKon yop 4

MaTrcpurajia

CHUCTCMBI.




33 | CoenuHEHUs TaIOT€HOB N3zyuenue
HOBOT'O
MarepHaa
34 | IlonydeHue rajoreHoB. N3yuenne
Bbuonoruueckoe 3HaueHue u HOBOT'O
NpUMEHEHHE TaJTOr€HOB U UX marepuana
COCIUHEHUN
35 | Kucnmopon, cBoiicTBa, Wzydenue
HOJIy4EeHUE U IPUMEHEHHE HOBOT'O
marepuaia
36 | Cepa, cBOICTBA, MOJYYCHHE, Nzyuenune
pUMEHEHHE. HOBOT'O
marepuaa
37 | CoenuHeHUs CepHl. N3zyuenue
HOBOT'O
marepuana
38 | CepHas KucCioTa U €€ COJIH. N3zyuenue
HOBOT'O
Marepuaia
39 | Pemenue skcepuMeHTaIbHbBIX KommnnekcHoro
3aaa4 o teme "[loarpymnmna MIPUMEHEHUS
Kkuciopoja" 3HaHUHI
40 | A30T u ero cBoOIicTBa. Uzyuenue
HOBOTO
marepuaia
41 | AMMHaK U ero CBOICTBa. Uzyuenue
HOBOTO
marepuaa
42 | Conu aMMOHHUS, UX CBOMCTBA. N3yuenue
HOBOTO
MmarepHaia
43 | KucnoposaHsle COeIMHEHUS N3yuenne
a3oTa. A30THas KHCIIOTa 1 e€ HOBOTO
CBOMCTBa MmarepHaia
44 | docdop, ero coeAMHEHU N3zyuenue
HOBOTO
marepuasa
45 | Yruepon, ero pusnueckue u Nzyuenue
XMMHUYECKHE CBOMCTBA. HOBOT'O
Marepuaa
46 | KucnoponaHsle COeMHEHUS N3yuenne
yriepoaa HOBOTO
marepuaia
47 | YronpHas KUCIOTa U €€ COJH. N3yuenne
HOBOTO
marepHasa
48 | KpeMHHUI 1 €r0 COeMHEHUS N3yuenune
HOBOT'O
Marepuaa
49 | CunmkatHas IPOMBIIIJICHHOCTh N3yuenue

IIporuo3upoBars cBOKCTBA
HEU3YYEHHBIX JIEMEHTOB U UX
COCIUHEHMI Ha OCHOBE 3HAHUM
o [lepuoanmyeckom 3aKkoHe
J.N. Menneneena.

OT6upars HHGOPMAITHIO U3
JIPYTUX UCTOYHUKOB JIJIS
MOJATOTOBKH KPaTKUX
COOOIICHU.

['0TOBUTH KOMITBIOTEPHBIE
MPE3CHTALINH 110 TEME.
HaoOmronare
JEMOHCTPUPYEMBIE U
CaMOCTOATEJIbHO MPOBOIMMBIE
OIIBITEL.

OnuceIBaTh CBOMCTBA
M3y4yaeMbIX BEIIECTB HA
OCHOBE HAOJIIOACHUH 3a UX
MPEBPAIICHUSIMHU.
AHanu3upoBaTh CBOMCTBA
HEMETaJUIOB I10 OATPYIIIAM.
O000111aTh 3HAHUS U [E€1aTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX
M3MCHEHHUI CBOMCTB
HEMETAJUIOB B MEpUOaxX U
rpymnmax nepuoIu4ecKkoin
CHCTEMBI.

IIporuo3upoBath CBOMCTBA
HEU3YYEHHBIX 3JIEMEHTOB U MX
COCIMHEHHMI Ha OCHOBE 3HAHUU
o Ilepnoanyeckom 3akoHe
JI.1. MenneneeBa.
3anuckiBaTh ypaBHEHUS
OKHUCJIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEaKIIHi
U peakinii HOHHOTO OOMeHa.
CocCTaBsATh
KJIaCCHU(PMKAIMOHHBIE CXEMBI,
CpPaBHUTEJIBHBIC U
00001IaroIre TaOIUIIbI,
OTIOPHBIE KOHCTIEKTHI.
OTtOupare HHGOPMALIUIO U3
JIPYTUX UCTOYHUKOB JIJIS
MOATOTOBKU KPATKUX
COOOIIECHUH.

['oToBUTH KOMIIBIOTEPHBIE
MIPE3CHTAINH 10 TEME.
[IpoBoauTH pacy€Tsl 11O
YpaBHEHUSM XUMHUUYECKHUX
peaKiuii, UCTIONb3Ys MOHATHUS
«MOJISIpHAsI Maccay,
«MOJISIPHBII 00BEM»

§ 23,
ymp 5

§ 24,
ymp 3

§ 25,
ynp 4

§ 26,
ynp 2

§ 27,

yup
4,5

§ 27

§ 28,

yup
3,4

§ 29,
ynp 5

§ 30,

ynup
1,2

§ 31,

ynup
1,4

§ 32,
ymp 5

§ 33,
ynp 3

§ 34,

ynup
2,3

§ 34,
ynp 6

§ 35,
ymp 3

§ 35




HOBOTO yrp 6
MaTepuaia

50 | II. p. Ne4 Pemenue KowmmiekcHoro
HKCIIEPUMEHTAIBHBIX 33124 I10 PUMEHEHUS
teme "lloarpynna azora u 3HAHUU
Kuciopoaa"

51 | T. b. Ilpakmuueckaa paboma 1 | KommnekcHoro IToBTO
No5 Pemienne IIPUMEHEHUS pUTH
IKCHEPUMEHTATbHBIX 33124 3HAHUH KOHCII
no teMam «Iloarpynmel azora €KTBI
U yriiepojaa»

52 | T. b. Ilpaxmuueckan paboma 1 | KommnekcHoro Konc
Ne6 "Tlonyyenue, cobupanue u IPUMEHEHHUS HEKT
pacno3HaBaHue ra3on' 3HAHUI

53 | O6oOuIeHne 3HaHMI TIO TEME O06006menne u [ToBTO
«Hemetamibiy. CUCTeMaTH3aIHs pUTH

3HAHUI §18 -
35

54 | KourpoJbHas padora Ne2 no 1 | Kourpoas
Teme «Hemerajuibi» 3HAHUU

Tema 5. Tema 5. O0001eHNe 3HAHNI 110 XMMMH 32 KypPC OCHOBHOM mKoJIbl. IloaroroBka k uTorosoi

arrecrauun (I'MA)

55 | Ilepuonuueckuii 3aKOH U 1 | O600mmenue u OrnpeaensroT THI XUMu4ecko | § 36,
nepuoAnYecKas cucTemMa cUCTeMaTu3alus | CBs3u 1o (opmylie BemecTpa. | ymp 4
XUMHYECKHX AiemMeHToB J[. M. 3HAHWUMI [TonyyaroT XuMHUYECKYIO
Menneneena. UH(GOPMAIIUIO U3 PA3THMUHBIX

UCTOYHUKOB. COCTaBISAIOT

56 | DIeKTPOOTPULIATEIHHOCTb. 1 | O6o00menue u PU3HAKU BIMSIHUS PA3IUYHbIX | § 37,
Crenenb okucnenus. CtpoeHue cucremaTu3anus | (aKTOpOB HAa CKOPOCTh yap 3
BEILIECTBA. 3HAHUU XUMHUYECKUX PeaKui

3anuchIBalOT B TETPAaH

57 | Knaccuduxaius XuMUIECKUX 1 | O600menue u peakuy MFOHHOTO 0OMeHa § 38
peaKuuii o pa3IuYHbIM cucremaru3anus | 3aluChIBAIOT YPaBHEHHUS, yap 5
MpU3HAKaM. 3HaHUU paccTaBIstOT KO3 PULIHEHTHI

METOJIOM 3JIEKTPOHHOTO

58 | duccomumarus 3JIeKTPOITUTOB B 1 | O600menue u Oananca § 39
BOJIHBIX pacTBopax. MoHHbIe cucTeMaTH3anus ymp 4
YpaBHEHUS PEaKIIUM. 3HAHWUMI

59 | OkucmuTeNBHO- 1 | O6o0menue u § 40
BOCCTaHOBUTEINIbHBIE PEAKLINH. cucTeMaTH3anus yrp 3

3HAHWMI

60 | Heopranuueckue BeuiecTBa, ux 1 | O6o0meHue u §
HOMEHKJIaTypa U CUCTEMaTH3aIHs 41ymp
KJaccupuKarus. 3HaHUU 2

61 | XapakTepHble XUMUYECKHE 1 | O6o6menue u § 42,
CBOICTBa HEOPraHNYECKHUX CUCTeMaTH3aIHs yrp 3
BEILIECTB. 3HAHUMI

62 | XapakTepHble XUMUYECKHE 1 | O606menue u § 42,
CBOMCTBA HEOPTaHUYECKHUX CHUCTeMaTU3aLUsL yop 4
BEILIECTB. 3HAHUMI

63 | Pemenue 3aau pa3auyuHbIX 1 | O606menue u




THUTIOB. CUCTEMAaTH3aIIH
3HAHWUI
64 | Pemenue 3ama4 pa3IMuHbIX
THUTIOB.
65 | XuMus u 3710pOBbBE. KomiuiekcHoro
ITpakTrueckas padota Ne 8. MIPUMEHEHUS
3HAKOMCTBO C 00pa3iaMu 3HAaHUH’
JIEKapCTBEHHBIX MPENapaToB.
66 | IIpoGnemsl Ge3omacHOTO KommiekcHoro
UCIIOJIb30BaHUs BEIICCTB U MPUMECHECHUS
XUMHYECKUX PEaKInii B 3HAHUU
MOBCEIHEBHOW KU3HU.
ITpakTrueckas padota Ne 9.
3HaKOMCTBO C 0Opa3amu
XUMHUYECKHUX CPEJICTB CAHUTAPUU
Y TUTUCHBI.
67 | OGoOmIeHNE U CUCTEMATH3AMS O06o06mIeHne u
3HAaHUU CUCTeMaTH3aIHs
3HAHUU
68 | UToroBasi KOHTPOJILHASI KonTposnb ITorTO
padoTa mo XUuMHM 32 KYpC 3HAHUUT pUTH
OCHOBHOM IIKOJIBI I 1-
42

MarepuajibHO-TeXHHYECKOe odecneyeHue.

HatypanbHble 00bekTbl. HaTypanbHble 0OBEKTHI, MCIONb3yeMble B OOYUEHHHM XMMHH, BKJIIOUAIOT B
ce0s KOJUIGKIMUM MHHEPAJIOB W TOPHBIX IOPOJ, METAIOB W CIUIABOB, MHHEPAIbHBIX YIOOpPCHHMH,
IUIACTMACC, Kay4yKOB, BOJOKOH M T. 1. O3HAKOMJICHHE YYalIUXCsli ¢ oOpa3laMy HCXOIHBIX BELIECTB,
MOJYNPOMYKTOB W TOTOBBIX W3JENHIA IO3BOJSET MONYyYUTh HATJISIHOE TMpPEJCTaBlIeHHE 00 OTHX
MaTepHajax, UX BHEIIHEM BHUJIE, a TAKXKE O HEKOTOPBIX (PU3NYEeCKUX CBOMCTBaxX. 3HAUUTENbHBIC Y4eOHO-
NO3HABATENbHBIE BO3MOKHOCTH HMEIOT KOJJIEKLMH, M3TOTOBJIEHHBIE CaMUMH  OOYyYaroIIUMHMCS.
[TpeameTs! s TAKUX KOJUIEKIIUE COOUPAIOTCS BO BpeMsI OKCKYPCHI M JPYTUX BHEYPOUHBIX 3aHSATHH.
Koieknun nUCnonb3yroTcst TONBKO U O3HAKOMIICHHS! YYaIIUXCS C BHEITHUM BHJIOM M (DU3UYECKUMH
CBOWCTBAMH M3YyYaeMbIX BELIECTB M MaTepuayioB. s mpoBeleHHs XUMHUYECKHUX OIBITOB KOJUICKLIUH
UCIIOJIb30BaTh HEJb34.
XuMunyeckue peakTMBbI U MaTepuaibl. OOpalieHHe cO MHOTHMH BelIECTBAMH TpPeOYeT CTpOTroro
COOJIIOZICHHUSI TTPABUII TEXHUKU O€3011aCHOCTH, OCOOEHHO MU BBIMOJIHEHUN ONBITOB CAMHUMH yYallUMHCS.
Bce HeoOxomuMple Mepbl INPEJOCTOPOXKHOCTH yKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTax H
WHCTPYKIUSX, a TAK)KE B IIOCOOUSX ISl yUUTENeH XUMUH.
Haubonee wacto ucnonp3yemMble peakTUBBI U MaTepUAIIbI:
1) mpocThie BelecTBa - Me/lb, HATPHIA, KaJbLIUIA, ATFOMUHAIN, MarHH, )KeJe30, IUHK, Cepa;
2) oxcunanl — meau (1), kanbuus, sxenesa (1), maramus;
3) KHCIIOTBI - COJIsiHAsA, CEpHAsl, a30THA;
4) OCHOBaHUS - THIPOKCHJ HATpPUs, THUIPOKCHUJ KAIbIMs, TUAPOKCUI Oapus, 25%-HbIi BOIHBIN
pacTBOp aMMHAKa;
5) conu - xnopuabl Hatpus, meau (I1), xenesa(lll); aurpaTel kanus, HaTpus, cepedpa; CybhaThl
menu(ll), xxenesa(ll), sxenesa(lll), amomunus, aMMoHuUs, Kasust, OPOMHUJT HATPHS;
6) opraHMYecKue COCTMHEHHMS - Kpaxmal, IIIMIHUPHH, YKCYCHasl KUCIIOTa, METHJIOBBIN OpaHXEBBIH,
benondTanenH, JaKMyc.
Xumuyeckasi jabopaTopHasi mocyaa, annapatsl 1 Npudopsl. XuMIYecKas OoCy/1a MOApa3IenseTcs Ha
JIBE TPYIIIBL: JUIS BBITIOJIHEHNUS ONBITOB YYAIIUMUCS M IEMOHCTPALIMOHHBIX OIBITOB.
[IpuGopsl, ammapaTbl MU yCTAaHOBKH, HCIIONb3yeMbIE Ha YpPOKaxX XHWMHH, HOAPAa3AEIsIOT HAa OCHOBE
NPOTEKAIONINX B HUX (PU3NYECKHX M XUMHYECKHX MPOIECCOB C YYACTHEM BEIECTB, HAXOMSIIUXCS B
Pa3HBIX arperaTHbIX COCTOSTHUAX!




1) mpubops! mis paboOTHI ¢ Ta3aMU - MOJyYeHHE, COOMPaHHe, OYMCTKA, CYIIKa, MOTIONIEHHNE Ta30B;
peaKIMy MeX1y MOTOKaAMH Ta30B;

2) ammapaThl W TPUOOPHI IS OMBITOB C KUIKAMH M TBEPABIMH BEIICCTBAMU - TICPETOHKA,
GUIBTPOBaHUE, KPUCTAJUTU3AIMS; TPOBEACHUE pEAKIUA MEXIy TBEPIbIM BEUICCTBOM H
JKUJIKOCTBIO, )KUJIKOCTBIO U )KUAKOCTHIO, TBEPABIMH BEIIECTBAMHU.

Bae 3710ii knaccupuKanuy HaXOAATCS 1BE TPYMIbI yUeOHOM anmapaTyphl:
1). anst u3ydeHusl TEOPETUIECKUX BOIMPOCOB XUMHHU - MJUTIOCTPAIMS 3aKOHA COXPAaHEHMS MacChl
BEIIECTB, JCMOHCTPAIUS IEKTPOIPOBOJIHOCTH PACTBOPOB, JAEMOHCTpAIHS JBIDKCHHS WOHOB B
DNIEKTPUYECKOM TIOJIC; JUIi HW3Y4YeHHs CKOPOCTH XHMHYECKOW pEeakiMd W XUMHYECKOTO
paBHOBECHS;
2). AN WILTFOCTPAIUN XUMHUYECKHUX OCHOB 3aBOJICKHX CIIOCOOOB MONyUSHHS HEKOTOPBIX BEIIECTB
(cepHOM KHCITOTHI, aMMHaKa M T. I1.).
BcemomoratenbHylo  pojib  MrpalOT HM3MEPHUTENBbHBIE W HarpeBaTelbHbIC MPHOOPHI, Pa3IUYHBIC
MPUCTIOCOOICHHUS 1151 BBIIOJIHEHUS! OTIBITOB.
Moaenu. OObEKTaMU MOJCIUPOBAHUS B XHUMHH SIBIISTIOTCS aTOMBI, MOJICKYJIBI, KPUCTAILIBI, 3aBOJICKUC
anmapartbl, a TaKKe MPOUCXOIAIINE IMpolecchl. B mpenogaBaHWM XHMUHU HCIOJNB3YIOTCS MOZEIH
KPUCTAJIUTMYECKUX PEUICTOK anMasa, rpadura, cepsl, docdopa, oxcuma yriepoaa(lV), moma, xenesa,
Menu, Marausi. Habopel Mozenei aToMOB JUIsl COCTAaBIICHHS IAPOCTEPIKHEBBIX MOJEICH MOJIEKYN TpH
U3yYCHHUH OPraHHYECKOH XUMHHU.
YueOHble mocodusi HA Me4aTHOH ocHoBe. B mporecce 0OyueHHss XUMHUH HCIOJB3YIOTCS CIEAYIOIHE
TAONMIIBI TIOCTOSTHHOTO SKCIOHWpoBaHus: «[lepromuyeckas cucreMa XUMHYecKHX snemeHtoB JI. U.
MengeneeBay, «Tabmura pacTBOPHUMOCTH KHCIOT, OCHOBAHHU M COJIeH», «DIEKTPOXUMHUYECKHHA Pl
HaINpsHKEHUH METaJlIoBY.
st opraHu3anyy caMOCTOSTEIbHOM pa0dOThl OOYYarOIIMXCS HA YPOKax HCIOIBb3YIOT pa3HOOOpa3HbIC
JUIAKTUYECKUE MATepUabl: TETPaJHM HA MEYATHOH OCHOBE, KAPTOYKH C 3aJaHHSAMHU PA3HON CTENCHH
TPYIHOCTH JUJIsl U3y4YEHHsI HOBOI'O MaTepHalla, CaMOIPOBEPKU U KOHTPOJISI 3HAHUH yUalluXCs.

Y4e0HO —MeTOAMYECKOE 00ecnieueHne

1.IIpumepHas mporpaMMa OCHOBHOTO 00111ero 00pa3oBaHus 0 XUMHUH (0a30BBIA YPOBEHb);
2.Astopckas nporpamma O.C.I"'abpuensina, cootBerctBytomas denepaibHOMY
['ocynapcTBeHHOMY 00pa30BaTEIbHOMY CTaHIAPTy OCHOBHOI'O OOIIEro 00pa30BaHUM
nonyiieHHas MunuctepcTBoM obpazoBanus U Hayku Poccuiickoit @enepanun (O.C.I'abpuensn
[Tporpamma kypca xumuu i 8-9 KjraccoB 00111€00pa30BaTENIbHBIX YUPEKICHUMN /
O.C.I'abpuensa. —M.: JIpoda, 2012r.).

3.I'abpuensn O. C., OctpoymoB U. I'. HacronpHas kHUra yanrtens. XuMus. 9 K 11.:
Mertoaunueckoe nmocooue. —M.: JIpoda, 2010r

4.Xumus. 9 x 51.: KonTposbHble 1 poBepouHblie paboThl k yueOHuky O. C. ['abpuensna «Xumus.
9 /0. C. Tabpuenss, I1. H. bepe3kun, A. A. Ymakosa u ap. —M.: Ipoda, 2009r.

5.I'abpuensu O. C., OctpoymoB U. I'. M3ydaem xumuto B 9 k 1.: J{ugakTudeckre MaTepUarbl.
—M.: bk mmroc, 2009r.

6.I'abpuensn O. C., SmykoBa A. B. Pabouas tetpaap. 9 k 1. K yuebnuky O. C. I'abpuensina
«Xumus. 9». —M.: [Ipoda, 2012r.

7.I'abpuensn O. C., Bockob6oitnukosa H. I1. Xumus B Tectax, 3aaqax, ynpaxHeHusx. 8—9 ki
—M.: JIpoda, 2009r



HTorosasi KOHTpoOJIbHAsI pab0oTa M0 XUMHHM JIs1 00y4yaromuxces 9 kiacca

Bapmuanr 1



[Tpu BeIMOMTHEHNN 3a1aHKK 1-2 BRIOGPUTE PABUIIBHBIC OTBETHI M 3AITUIIINTE BRIOPAHHBIC U PHI
B MOPSAKE BO3PACTAHUS.

1. B psy 351eMeHTOB KpEMHUM —> AIFIOMUHUN —> MarHui

1) yBeIMYMBACTCS YUCIIO JIEKTPOHHBIX CJIOEB B aTOME

2) yMEHBILIAETCs YUCIIO 3JIEKTPOHOB BO BHEIIIHEM CJIOE aToMa

3) yMeHbIIaeTCs CTENEHb OKUCICHUS B BBICIIUX OKCHJIAX

4) ocnabeBarOT METAJUTMYECKUE CBOMCTBA

5) yMeHbIIaeTcs painyc aToma

2. A30T - mpoCTOE BEIIECTBO:

1) siBnIsieTcst ra3oM

2) OTHOCHUTCS K MeTaJllaM

3) pacTBOps€TCS B BOJIE

4) B OOBIYHBIX YCIIOBUSX XUMUYECKH HHEPTEH

5) cocraBHast 4acTh 000JIOUEK PACTUTEIBHBIX KIETOK

B 3anmanusix 3-5 ycTaHOBUTE COOTBETCTBUE U 3alIMIINTE B TAOIUILy HHU(PBI BHIOPAHHBIX BaMU
oTBeTOB. [l pHI B 0TBETE MOTYT TOBTOPSITHCSI.

3. YcTaHOBUTE COOTBETCTBHE MEXKAY CXEMOI MpeBpallleHuss U U3MEHEHHEM CTEIIEHU OKHCIICHUS
BOCCTAHOBUTEJIS B HEH.

CXEMA CTEMEHV OKUCAEHIS
A) SO, + Pb0, — PbSO, o 42
B) SO, + H,0 + KMnO, — W
e H2804 A MnSO4 o K280,, 2)9 — 9
B) SF; + HI— H,S + I, + HF &
3)Y—3
+7 +2
49— 3
+6 -2
59— 9

4. YCTaHOBUTE COOTBETCTBHE MCKAY BCIICCTBOM U p€arcHTaM, C KOTOPBIMHU OHO MOKET
BCTYIIaTh B PCAKIIUIO.

BELLIECTBO PEATEHTBI

A) nuTuia 1) P,O;, KCI

B) okcuz cepsr (VI) 2) H,0, Cl,

B) ruapoxkcun 6apus 3) HNO,, NaOH
4) H,0, K,O

5) H,80,, NH,NO,

5. YcTraHoBUTE COOTBETCTBHE MEXAY (GOPMYyJIaMU HUTPATOB U MPOJAYKTAMHU UX Pa3JI0KEHHUS.

bopmysl coneit MPOAYKTHI PA3IIOKEHHS

A) KNO3 1) Ag, NO2, 02

b) Cu(NO3)2 2) Cu, NO2, 02

B) AgNO3 3) CuO, NO2, 02
4) KNO2, 02

5) Ag20, NO2, 02
B 3aJaHUAX 6-10 3aIlMUIINTC CHaYaJla HOMEP 3aaHus, a4 3aTEM PCIICHHUC U OTBCT K HCMY.



6. Jlana cxema npeBpaieHuil: Hanumure MoaeKysspHble YpaBHEHMSI pEAKLIUH, C ITOMOILBIO
KOTOPBIX MOKHO OCYHIECTBUTh YKa3aHHbIE IpeBpalleHus. /g BTOpOH peakiMy COCTaBbTe
COKPAILICHHOE HOHHOE YPaBHCHHUE.

Fe —>» X 25 Fe(OH), — FeO.

7. Mpamop — sIBIII€TCSI OTHUM U3 CaMbIX MOMYJISPHBIX IPUPOJHBIX KAMHEH, U3BECTHBIX BO BCEM
mupe. Jlroau mo0yroTes 1 BOCXUIIAIOTCs (PAHTACTUYECKOM KpacoToW M3JeNnui U3 Mpamopa Ha
IOPOTSDKEHUH MHOTHX BEKOB. LleHHOCTBH ompenensercss ero HeOOBIYHOM CTPYKTYpOH, OoraThiM
MHOIr000pa3ueM LIBETOBOW raMMbl U HEITOBTOPUMOCTBIO PUCYHKA, 3TO JIEJIAET €r0 YHUKAJIbHBIM.
Mpamop cnaBUTCS CBOEH JOJIrOBEYHOCTHIO, IIPOYHOCTBIO, CTOWKOCTBIO K Iepemnaaam
TEMIIEPATYpP U BIAXKHOCTH. MpaMOp COCTOMUT M3 KaJIBLIUTA C IPUMECIMU APYTUX MUHEPAIOB, a
TaK)K€ OpraHu4YecKUX coequHeHu. [IpuMecn pa3nuyHO BIMAIOT HA KAUECTBO MPaMopa, CHUKas
WIM TIOBBIIIAS €r0 AEKOpaTMBHOCTh. OKpacka, TaKKe 3aBUCUT OT IpuMmecei. bonbimHCTBO
LIBETHBIX MPaMOPOB UMEET NMECTPYIO UJIU M0JIOCUATYI0 OKpacKy. OKcHJ XKelle3a OKpaIIuBaeT ero
B KPacHbIH 1BET, BBICOKOAUCIIEPCHBIN CyIb(QU jKene3a — B CUHEe-UEPHBIH, kKelle30CoAeprKaline
CUJIMKAaTbhl— B 3€JEHBIN, JUMOHUT (TUAPOKCUIBI Kejle3a) U KapOoHaThl XkKeJle3a U Mapraiiia — B
xénthle U Oypble ToHA. Cepeble, roayOoBaThie U YEPHBIE LIBETA MOT'YT ObITh O0YCIIOBJIECHBI TAKKE
npuMecsiMi OMTYMOB WU Tpaduta. Hanmummre XuMudecKyro GopMyiry MpaMopa M paccuuTaiTe
MacCOBYIO JIOJII0 yIJIEpOa.

8. Bemumcnure Maccy ocanka, oOpasytomerocs npu ciamBanuu 200 T 20% -ro pactBopa
TUAPOKCUAA HATPUsL C PACTBOPOM, COAEpKAIIUM M30BITOK cyJbdara mean (1I).

9. Ha 3aHATHSAX XHMMHYECKOTO KpPY)KKa Y4YalIHecs HCCIENOBAIM OECIBETHBIA MPO3pavyHbIid
pactBop. PactBop pasmenmunu Ha nse mopuuu. K nepBoil mopumm HCCIeyeMoro pacTtBopa
no0aBmIIM pacTBOp KapOOHATa HATPHSI, IPH STOM BBIIEIMJIICS ra3 0e3 I[BETa U 3araxa, B KOTOPOM
ropsimas JyuuHka racHer. Ilpu no6aBneHun HuTpaTa Gapus KO BTOPOH MOPLUHU HCCIETyEMOro
pacTtBopa  oOpas3oBajicsi  OcajokK  0enoro  IBeTa, HEpPAcCTBOPUMBIH B  KHCJIOTax.
Omnpenesnre cocraB BemecTBa, 00pa3yloliero HccjaelyeMblii pacTBOp, M 3alMIIUTE €ro
Ha3BaHMe. CocTaBbTe 1Ba YPABHEHHUS PeaKluii, KOTOPbIe ObLJIH NMPOBeJIeHbl YYAIHMMHUCS B
npouecce ero pacrno3HaBaHMs.

10. CoctaBbTe ypaBHEHHUS PEaKI[Hii, COOTBETCTBYIOIIHE CICAYIOIUM CXeMaM U ONPEACTUTE THIT
Ka)XJI0H peaknuu. B OKUCIMTENbHO- BOCCTAHOBHTEIBHONW PEAKIMU ONPENECITUTE OKUCIUTEND H
BOCCTaHOBHTEITh, ITPOIIECCH OKUCICHUE M BOCCTAHOBIICHUE. |

a) HCl - H2 —» Cu

1) - peakuus ;

2) - peakiusi

6) H.0 — [1H2 — HCI — MgCl:
1) - peakmus ;
2) - peakiusi ;
3) - peaKiust
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