MYHHUIUNAJIBHOE BIOJUKETHOE OBIIEOBPA3OBATEIBHOE YYPEKIEHUE
"CPEAHASA OBIIEOBPA3ZOBATEJ/IbBHAA HIKOJA Ne 94"

656901 Aurraiickuii kpaif, r. bapnayi, noc. beabmecéBo, yi. OreuectBennast, 22; Ttei/(axc: 8(3852) 567-285, Tei.: 8(3852)56-75-86, 8(3852)567-587, 8(3852)56-75-85,
mbou.sch94@barnaul-obr.ru

PACCMOTPEHO BOpOHKOB MNoanucaxo undposon YTBEPX(I[AIO
ITemarorunyeckum COBETOM Angpeit :3’;';:;";4:&‘;“5';? JupexTop nIKosbl
IIporoxkon Ne 1 ot 24.08.2022 [ata: 2022.10.26 A.B. Boponkor

BUKTOPOBWY 11:38:17 +0700 Tpukas Ne 1 ot 24.08.2022

PABOYAS ITPOT'PAMMA
y4eOHOro npeamera
« XUMHs »
9  kaacc
Oopa3oBarte/ibHas 00,1aCTh €CTeCTBEHHOHAYYHAs

Ha 2022-2023 y4yedHblii roj
Pabouasi nporpaMmma cocTaBjieHa Ha OCHOBe (Ha3BaHHe MPOTrPaMMbl, aBTOPbI, PeIaKTOPbI,
U31aTeJIbCTBO, BLINYCTURBINIEE MPOrPaAMMY, IO/l U3aAHUS)
[Ipumepubie paboune mporpammbl 8-9 kiaccel  00IIE00pa30BATENBHBIX OPTraHU3AIINIA,
0O.C.I'abpuensa, C.A.Cnankos,- Mocksa, [Ipocsenienue, 2020r

Cpok peaqm3zanuu NporpaMmmsbl 1 ron

CocraBuTenb(n)

Mapteinosa E.B.
®1O

Yuurenb XUMHU

Bapnayn 2022


mailto:mbou.sch94@barnaul-obr.ru

Conepxanue

1. TIOSICHUTEIBHAS BAITMCKA. ..t uueeteeeentteeeeeanneeeeeanineeeeannnneeann, 3
2. Ilnanupyembie oOpa3oBaTeIbHbIC PE3YIbTaThl OOYYEHUS. . ... 'uee. ]
3. Kpurepuu v HOpMBI OLIEHKH 3HAHUN OOYUYAIOIIUXCS. .. \v'eneenenn.n. 9
B O10)i (70 1% ) 217 (S 11
5. KanengapHO-TEMaTHYECKOE TTAHUPOBAHME . ... ..veenneeeennneennnannn. 15

6. YuebHO-MeTOIMUECKOE 0OecIeueHne 00pa3oBaTebHOTO mporecca.. 50

7. MatepraibHO TEXHUUECKOE OOCCTICUCHMEC. .. uuvveennreennreennneennnnn 50



1. IlosscHuTENIBHAS 3alIMCKa

PaGouas nporpamma yue6HOro Kypca o xuMuu s 9 kiiacca pazpaboTaHa Ha OCHOBE
®I'OC Broporo mnokojeHusi, aBTopckod Ilporpammbl kypca xumuum i 8-9 KkiaccoB
o0mieoOpa3oBaTeNbHBIX yupexkaeHui (0a3osbiit ypoBens) O. C. I'abpuensna 2020 r.

HopmaTuBHbBIE JOKYMEHTBI:

1. ®denepanbHBIi  TEpedYeHb  yYEOHHWKOB,  PEKOMEHJOBAaHHBIX  (JOIYIICHHBIX)
MuHucTtepcTBOM 00pa3oBaHus M Hayku Poccuiickoit ®enepaniiu K HUCIOJIB30BAHUIO B
00pa3oBaTeIbHOM IIpoIiecce B 00Ie00pa3oBaTelbHBIX yupekacHusax, Ha 2021/2022 yueOHbIi
rox;

2. Taopuensa O.C., CmagkoB C.A. PabGoume mnporpammbl. Xumus s 8-9 kimaccos
obmeoOpazoBaTeNbHbIX Yupexkaenuit. — M.: [IpocBemenue, 2020.

JlanHasi mporpaMMa KOHKPETHU3HPYeT COJICpXKaHUE CcTaHaapra, MaéT pacrpeieicHHe
yueOHBIX YacoB MO pa3jenaM Kypca, MOCIe0BaTeIbHOCTh U3YYEHHUS TEM U Pa3JieloB ¢ y4ETOM
MEXKIPEAMETHBIX ¥ IPEIMETHBIX CBS3CH, IOTUKHA YIeOHOTO ITPpOIlecca, BO3PACTHRIX 0COOEHHOCTEH
yualxcs. YUuThIBas, 4yTo 0Opa3oBaTelibHbIE PE3YNbTaThl HA MPEIMETHOM YPOBHE OJIKHBI
MOJIJICKATh OIEHKE B XOJC UTOTOBOW aTTECTAIMH BBITYCKHUKOB, B JAHHON Y4eOHOW MporpamMmme
IpeIMEeTHbIe IeId U IUIAaHUPYEMble pPe3yJabTaThl OOy4YEHHUS KOHKPETU3HPOBAHBI JO YPOBHS
y4eOHBIX JCHCTBHIA, KOTOPBIMH OBJIQJICBAIOT O0ydYaeMble B IMPOIIECCE OCBOCHHUS IMPEAMETHOTO
COJIepKaHUA.

YMK:

1. Xumus. 8-9x1.0.C.I'abpuensn, C.A.Cnaakos. [IpumepHbie paboune mporpaMmMel. — M.:
[Tpocsemienue, 2020r.
Xumus. 9 knacc: yuebnuk / O.C.I'abpuensia. — M.: [Ipocsemienne, 2020r.
3. Xumus. 9 kinacc. O.C.I'abpuensn, I'.I".JIsicoBa. TIpoBepodnbie 1 KOHTPOIBHBIE PAOOTHI.
— M.: IlpocBemenue, 2021r.

no

Hesan n3ydenns xumuu B 9 Kiacce:

1. dopmupoBanue y yyammxcs XUMHUYECKOW KapTHHBI MHpa KaK OpPraHU4eCKOW YacTH €ro
LIEJIOCTHON €CTECTBEHHO-HAYYHON KAPTUHBI,

2. pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
ydalouxcsa B MPOHECCEe NU3y4YCHUA UMU XUMHUYECKOU HAayKHM U €€ BKJIaJia B COBpeMeHHI)II\/II
HAyYHO-TEXHUUYECKUU Tporpecc; (GopMHUpOBaHUE BAKHEUIIMX JIOTHUECKUX OMeparui
MBIIUIEHUS (aHAIN3, CUHTE3, 0000IIeHNe, KOHKPETH3allus, CpaBHEHHE U Jp.) B Mpolecce
MO3HAHUSI CUCTEMbl BAXKHEHMIIMX MOHSTHI, 3aKOHOB M TEOPUH O COCTaBe, CTPOECHUU M
CBOMCTBAaX XUMHYECKUX BCIICCTB,

3. BocmUTaHue yOEKJIEHHOCTH B TOM, YTO NMPUMEHEHHE MOJYYCHHBIX 3HAHUNW U YMEHUU MO
XUMUU SIBIISIETCS 0OOBEKTUBHON HEOOXOIUMOCTBIO JIJIsi 0€3011acHON pabOoTHI ¢ BEIIECTBAMU
U MaTepuaiaMu B OBITY U Ha IPOU3BOJICTBE;

4. TpOEKTUPOBaHME U  pealu3alusi BBITYCKHUKAMHU OCHOBHOM  IIKOJBI  JIMYHOMN
0o0pa3oBaTeNbHON TPaeKTOpPUHU: BBHIOOP Mpoduis oO0ydeHHs B CTapiiedl MIKOJe WU
MpoQeCCHOHAIBHOTO 00pa30BaTEILHOTO YUPEKICHNUS. |

Saxaun:
1. CdopmupoBaTh 3HaHHE OCHOBHBIX MOHSATHI U 3aKOHOB XUMHUU;
2. BocnuteiBath 00111€4€10BEUYECKYIO KYIBTYPY;

3. Yuute HaOMI01aTh, IPUMEHSTDH MTOJTyYSHHbIE 3HAHUS Ha MIPAKTUKE.
IleHHOCTHBIE OPMEHTHPHI COAEPKAHUSA YU4eOHOr0o npeamMera XuMus :



VYuebublil mpeamer «XHUMHUS», B COJIEPKAHUHM KOTOPOTO BEIYLIMM KOMIIOHEHTOM
SBJISIIOTCS] HAy4YHbIE 3HAHUS M HAyYHbIE METO/Ibl IO3HAHUS, 103BOJISIET HE TOJILKO (JOPMHUPOBATH Y
yyalxcs IEeJIOCTHYI0 KapTHUHY MHUpPA, HO U NpOOYXJIaTh Y HUX SMOLMOHAJIBHO-IIEHHOCTHOE
OTHOILIEHHE K M3y4aeMOMY MaTepuaily, CO3/aBaTh YCJIOBUSA U1 (DOPMUPOBAHUS CUCTEMBI
LIEHHOCTEH, ONPEEIIAONEeN TOTOBHOCTD: BEIOMPATH OINPENEICHHYIO HAIPABIECHHOCTh JEHCTBUII;
JIeCTBOBATh ONpPE/IEICHHBIM 00pa30M; OLIEHUBATh CBOM JICHCTBUA U AEHCTBUSI IPYTUX JIOAEH 1O
OIIPEIETICHHBIM [ICHHOCTHBIM KPUTEPUSM.

OCHOBHBIM pE3yJIBTaTOM IO3HABATEIBHOIO OTHOIIECHUS K MHUPY B KYJbType SBIIACTCSA
YCTAHOBJICHHE CMBICIIA ¥ 3HAYEHUS COJIepKaHMsI 00BEKTOB U SIBJICHUHN MPUPObl. TakuM oOpazom,
NO3HaBaTeNbHass (YHKIMA yd4eOHOro mpeamera «XHUMHUS» 3aKIIOYAeTCs B CIIOCOOHOCTHU €ro
COJIepKaHUsl KOHIICHTPUPOBATh B ce0e Kak 3HAHMS O BELIECTBAX U XUMHUUECKUX SBICHHSX, TaK
1 NO3HABAMEIbHbLE YEeHHOCMU.

OMHOWEHUS K.

-XUMUYECKUM 3HAHHUAM KaK OJHOMY M3 KOMIIOHEHTOB KYJIbTYPBI YEIOBEKa Hapsny ¢ JPYTMMH
€CTECTBCHHOHAY4YHBIMU 3HAHUSIMHU, EJUHOMN Pa3BUBAIOILECHUCS CUCTEME;

-OKpYKaIOLEMy MUPY KaK MUPY BELLIECTB U IIPOUCXOASIINX C HUMU SIBJICHU;

-[I03HABATEIbHOU JEATEIbHOCTH (KaK TEOPETUYECKOW, TaK W 3KCIEPUMEHTAIbHON) Kak
VCTOYHUKY 3HAHU;

NOHUMAHUS.

-00BEKTUBHOCTH U JOCTOBEPHOCTH 3HAHHUH O BELIECTBAX U MPOUCXOIAIINX C HUMHU SIBICHUSAX;
-CJI0O)KHOCTM M OECKOHEYHOCTH IIpolecca IO3HaHUs (HAa MpUMEpPE HCTOPUU XUMHUYECKUX
OTKPBITHH);

-ICCTBUS 3aKOHOB MPHUPOABl W HEOOXOAMMOCTH WX y4eTa BO BceX cdepax IesTelIbHOCTH
4eJI0BEKa;

-3HAQUEHUs XMMMYECKUX 3HAHMW I peleHHs [IoOaNbHBIX MpoOJeM 4YelloBeYeCcTBa
(9HEpreTU4yecKkom, ChIpbEBOM, NPOJOBOJIBCTBEHHOW, 3/10pOBbS W JOJIOJETHsS 4EJIOBEKa, -
TEXHOJIOTHYECKUX aBapuid, r100aabHON IKOJIOTUH U JIp.);

-B&KHOCTH HAyYHBIX METOJIOB MO3HAHUS (HAOIIOACHUS, MOACTUPOBaHMS, IKCIIEPUMEHTA U JIp.)
MHpa BEUIECTB U PEAKLIUN.

Pacmmpenune cdep uenoBedeckoil e TETbHOCTH B COBPEMEHHOM COIIMYME HEU30€KHO
BJeYeT 3a co00il HEOOXOAMMOCTh (POPMHUPOBAHUA Y YHalllUXCsl KYJIbTYpbl TpyJda M ObITa NpuU
U3y4yeHUH JII000ro  yuyeOHOro mpeaMmera, KOTOpOe  HEBO3MOXKHO  0e3  BKIIIOYEHUs
COOTBETCTBYIOLUX YeHHocmell mpyoa u b6bima B COEpKaHUe y4eOHOro mpeaMeTa « XUMHUs»:
OMHOWEHUS K.

-TPYyJI0BOM J€STEHOCTH KaK €CTECTBEHHON (M3NYECKON U MHTEIIEKTyaIbHOW NOTPEOHOCTH;
-TpyAY KaK TBOPYECKOU NEATEIBbHOCTH, MO3BOJIAIONICH IPUMEHATh 3HAHUS HA IIPAKTUKE;
NOHUMAHUS HE0OXO0OUMOCIU. a

-y4eTa OTKPBITBIX U U3YyYEHHBIX 3aKOHOMEPHOCTEH, CBEICHUIN O BELIECTBAX U UX MPEBPALLECHUAX
B TPYJIOBOH JIE€SITEIBHOCTH;

-IOJIHOW ~ peanu3alui  (U3WYECKMX M YMCTBEHHBIX BO3MOXKHOCTEH, 3HAaHUM, YyMEHHH,
CIIOCOOHOCTEH MpU BBIMOIHEHUH KOHKPETHOTO BUa TPYIOBON J€SITENbHOCTH;

-COXpaHEHUs U TOJIepKaHusl COOCTBEHHOTO 3/10pPOBbS U 37I0POBbsI OKPYXKAIOIIKUX, B TOM YHUCIIE
MIATaHUS C YYETOM COCTaBA U YHEPTreTUYECKON IEHHOCTH MUY,

-coOIOIeHUsT MpaBWil OE30IaCHOTO HCIOJIBb30BAHUS BEILECTB (JIEKAPCTBEHHBIX IPENaparos,
CpeICTB OBITOBOW XMMUH, MECTULIUIOB, TOPIOYE-CMA30YHBIX MAaTEPUAJIOB U JIp.) B IOBCEAHEBHOMN
YKU3HU;

-OCO3HAHMS JIOCTHKEHHUSl JIMYHOTO YCIeXa B TPYIOBOM JAEATEIbHOCTH 3a CYET COOCTBEHHOM
KOMIIETEHTHOCTU B COOTBETCTBUHU C COLMAJIBLHBIMU CTaHIApTaMU U MOCIECAYIOLUIUM COLUAIBHBIM
0/100peHUEeM JOCTI)KEHHH HayKM XHMHUM W XHUMHUYECKOTO IIPOM3BOJACTBA JJSi Pa3BUTHUS
COBPEMEHHOTr0 O0IIECTBA.



OnpIT 3MOLMOHAIBHO-LIEHHOCTHBIX OTHOIIEHUH, KOTOPBIM ydalluecs IOJIydaroT IpH
U3y4eHUM Kypca XHMHUM B OCHOBHOW WIKOJE, CHOCOOCTBYET BBICTPAaUBAaHMIO HMMHU CBOEH
JKU3HEHHOU ITO3ULINH.

ConeprkaHue yueOHOT0 MpeIMeTa BKIOYAET COBOKYITHOCTb HPABCMBEHHBIX YEHHOCMEN.
OMHOWIEHUS K
-cebe  (oco3HaHME  COOCTBEHHOTO  JOCTOMHCTBA, YYBCTBO  OOLIECTBEHHOI'O  JI0Jra,
JUCLUIUIMHUPOBAHHOCTb, YECTHOCTD U MPaBAUBOCTh, IPOCTOTA U CKPOMHOCTb, HETEPIIUMOCTD K
HeCIpaBeUIMBOCTH, IPU3HAHUE HEOOXOAMMOCTH CAMOCOBEPILICHCTBOBAHMS);

-IpYIrUM  JIIOASM  (TyMaHM3M, B3aMMHOE€ YB&)KEHHE MEXAY JIIOJbMH, TOBapHILECKas
B3aMMOIIOMOLIb M TPeOOBATEIBHOCTh, KOJUIEKTMBM3M, 3a00Ta O IPYrux JIIOISAX, aKTHBHOE
pearupoBaHue Ha COOBITHA (enepaIbHOro, pPEerHoHAIBFHOT0, MYHHUIMNAIBLHOTO YPOBHEH,
BBINOJIHEHHE OOLIECTBEHHBIX TOPYUYEHUH);

-CBOeMY TpyAy (I0OpOCOBECTHOE, OTBETCTBEHHOE WCIIOJIHEHHE CBOMX TPYIOBBIX M Y4EOHBIX
00s13aHHOCTEH, pa3BUTHE TBOPUECKUX Hayall B TPYAOBOM IEATEIIHOCTH, NPU3HAHHE Ba)KHOCTHU
CBOETO TPYJla ¥ pe3ylbTaTOB TPYAA APYIUX JIIOAEH);

-npupojie (6epexHOe OTHOILIEHHE K €e 00raTcTBY, HETEPIUMOCTb K HapPYILIEHUSIM 3KOJIOTHYECKUX
HOPM H TpeOOBaHMU, HIKOJOTHYECKHM TPAMOTHOE OTHOIICHHE K COXPAHEHUIO THIPOCOEpHI,
aTMocdepsl, HOYBBI, Onochepsl, UEITOBEUECKOr0 OPraHu3Ma; OLIeHKA JeMCTBUS BOIIPEKH 3aKOHAM
HPUPOIBI, TPUBOISAINAS K BOSHUKHOBEHHIO III00ATBHBIX TPOOIeM);

HOHUMAHUS He0OX0OUMOCIU:

-YBaXUTEJIBHOTO OTHOIIEHUS K JOCTHMKEHHMSIM OTEUYECTBEHHOM HayKHu, MCCIIEI0BaTEIbCKOM
NEeSITeIbHOCTH POCCUMCKUX YUEHBIX XUMHUKOB (IaTPUOTUYECKUE YyBCTBA).

OOpa3oBaHue TMpencTaBleHHUH, (OPMHPOBAHWE MOHATHH B OOYYCHHH XUMHH
IPOMCXOIUT B MPOLIECCE KOMMYHHUKAIMH C UCIOIb30BAHUEM HE TOJIBKO €CTECTBEHHOTO S3bIKa, HO
U XUMHYECKHX 3HAKOB, (OpMYJ, ypaBHEHHH XHMHYECKHX pPEaKIHud, 0003HAYAIOUINX 3TH
BEIIECTBA M SBJICHMS, T. €. XHUMHMYECKOro s3blka. Takum oOpa3oM, yueOHbIH mpeaMer
K Xumus>> nmeet 00JIbIINEe BO3MOKHOCTH /17151 GOPMHUPOBAHUS Y YUALIUXCS KOMMYHUKAMUBHBIX
UeHHocmel.

He2amueHo20 OMHOUEHUSL K:

-HapyIIEHUIO HOPM sI3bIKa (€CTECTBEHHOI'O M XUMHUECKOT0) B Pa3HBIX UCTOYHHMKAX UHPOPMALUU
(;mureparypa, CMU, UnTepHer);

-3aCOPEHMIO PEUH;

NOHUMAHUSL HE0OX0OUMOCIU:

-IPUHSATHUS PA3IMUHBIX CPEJICTB U IPUEMOB KOMMYHHUKAIIUH;

-M0JTy4eHUsI UH(pOpMaLMK U3 pa3TUYHbIX HCTOUYHUKOB;

apryMEHTHPOBAHHOW, KPUTHYECKOHW OLIGHKM HWH(pOpMAIMK, MOJYyYEHHOM U3 pPa3IUYHBIX
HCTOYHUKOB; 5

-COOOIIEHHs] TOUHOW U JIOCTOBEPHON MH(OPMALUH;

-SICHOCTH, JOCTYITHOCTH, JIOTUYHOCTH B 3aBHCHUMOCTH OT II€JIM, IOJIHOTHI WU KpPaTKOCTH
U3JI0KEeHUs] HHPOpMaLIUY;

-CTpEMIIEHUS TOHITH CMBICI OOpAaIlleHHOM K YeloBeKy peuu (YCTHOW U MUCbMEHHOM);

-BEJICHHS JMaiora JUIsl BBISBICHUS Pa3HBIX TOYEK 3pEHHs Ha paccMaTpHBaeMyro MH(opMaIuio,
BBIPAXEHUSI JTMUHBIX OLIEHOK U CYKJIEHUH, IPUHATHSI BBIBOJIA, KOTOPBI opMUpYETCs B IIpoLiecce
KOMMYHHKAIIUH;

-TIpEAbSBIICHUS CBUIETENBCTB CBOEH KOMIIETEHTHOCTH U KBAIM(UKAIIMK IO paccMaTpUBAEMOMY
BOIIPOCY;

-YBaXCHHS, NPHUHITHUS, TOJACPKKU CYIIECTBYIOUIMX TpPagulMi U OOIIMX HOPM s3bIKa
(ecTecTBEHHOTO U XUMHYECKOTO0);

-CTpEMIIEHUSI TOBOPUTH, UCIIOJIB3YS U3ydaeMble XUMUYECKIE TEPMUHBI U TIOHATHUS, HOMEHKJIATYPY
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB, CUMBOJbI, (OPMYJbI, MOJEKYJISPHbIE U HOHHBIE
YpaBHEHUS PEaKIIUM.



Jns dbopMupoBaHHsS ITyXOBHOH IJIMYHOCTH TMPEXKIE BCErO HEOOXOAMMO pa3BHBAThH
3CTETUYECKOE OTHOLIEHUE YEJIOBEKA K JEWCTBUTEIBHOCTH, TBOPYECTBO M COTBOPUYECTBO IPHU
BOCIIPUSITUM ICTETUYECKUX SIBJICHHUM, KOTOPBIMH B Kypc€ XHUMHHU MOTYT CIYXHTh: MPUPOJA
(MHUHEpaJIbl); U3JENHsI, U3rOTAaBIMBAEMble YEIOBEKOM M3 PA3IUYHBIX BEIIECTB M MaTEpUajoB
(roBeNUpHBIC YKpAIlICHUs, TAMSATHUKU apXUTEKTypbl WU T. JA.). XHUMHS T[I03BOJIIET TaKKe
dbopMupOBaTh MOTPEOHOCTH YEJIOBEKA B KPACOTE U JIEATEIBHOCTH 110 3aKOHAM KPacoThL, T. €.
acmemudecKue YeHHOCmu.

NO3UMUBHOE Y)8CMBEHHO-YEHHOCMHOE OMHOUEHUE K.

-OKpYyXaroleMy MUpy (Kpacota, COBEpIICHCTBO U TaAPMOHUS OKPYKAIOIIEH MPUPOIBI U KOCMOca
B 1IEJIOM);

-IIPUPOJHOMY MHPY BEIIECTB U UX MPEBPAIICHUN HE TOJIBKO C TOUKHU 3PCHHUSI MOTPEOUTENS, a KaK
K MCTOYHUKY IPEKPACHOT0, TAPMOHUYHOI0, KPAaCUBOTO, MOJUMHAIOIIETOCS 3aKOHOMEPHOCTSIM,
MPOMOPIMOHAIBHOTO (Ha IPUMEPE B3aUMOCBSI3U CTPOCHHUS M CBOMCTB aTOMOB U BEILIECTB);
BBIMOJTHEHUIO Y4eOHBIX 3a7lady KaK K IMPOLECcCy, AOCTaBISIONIEMY 3CTETUYECKOE YIOBOJBCTBUE
(kpacuBOe, M3AIIHOE PEIICHHWE WU JOKa3aTeIbCTBO, MPOCTOTa, B OCHOBE KOTOPOU JIEKUT
rapMOHHS);

NOHUMAHUe HeoOX0OUMOCMU:

-1300paKeHUsl UCTUHBI, HAYYHBIX 3HAHUI B YyBCTBEHHOH (popme (Hampumep, B MPOU3BEICHUIX
MCKYCCTBA, MOCBAIICHHBIX HAYYHBIM OTKPBITHSM, YUYE€HBIM, BEIIECTBAM U UX MPEBPAILLICHUSM);
-IPUHATHUS TPATHUECKOT0 KaK JpaMaTudeckoil (hopMbl BeIpaXKeHHUSI KOH(DIUKTAa HEMPUMHUPHUMBIX
MIPOTUBOIIOJIOKHOCTEH, MX CTOJIKHOBEHHUS (HAa MPUMEpE BBIIAIOIMIMXCS HAYYHBIX OTKPBITHM,
KOH(JIMKTA YyBCTBA U JI0JITa, OOIIECTBA U TUYHOCTH, PEAIbHOCTH U Ueana).

Takum oOpazoM, cofiep:kaHne Kypca XMMUH OCHOBHOM IIKOJIBI TTO3BOJISIET CHOPMUPOBATH
y yyauuxcsi HE TOJBKO I103HABATENIbHbIE LEHHOCTH, HO U JPYIM€ KOMIIOHEHTBhl CHCTEMBbI
[IEHHOCTEN: Tpy/aa 1 ObITa, KOMMYHUKAaTUBHBIC, HDABCTBEHHBIE, SCTETUUECKUE.

DopMHUPOBAHUIO HEOOXOUMBIX KITFOUEBBIX KOMIIETCHIIHI CIIOCOOCTBYET HCIIOIh30BAHKE
COBPEMEHHBIX 00pa30BaTEIILHBIX TEXHOJOTMA UM YJIEMEHTOB 3TUX TEXHOJIOTHMA:

-T€XHOJIOTUHU TTPOOJIEMHOTO OO YUCHHS;

- TEXHOJIOTHUSI O0yUYeHHS Ha MPUMEPE KOHKPETHBIX CUTYAIIHIA;

- TEXHOJIOTHUS Pa3BUBAIOIIETO O0yUEHUS;

- TEXHOJIOTUSI TPOEKTHOM U UCCIEN0BATENbCKOM AESITENIbHOCTU YUALUXCS;

- TEXHOJIOTHUS TPYIIIIOBOTO O0yUYEHUS;

- TEXHOJIOTHUSI UTPOBOT0 00yUeHUs

- TpaIUIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUU U JAPYTUE, KOTOPhIE MeJaror CYuTaeT
1e1eco00pa3HbIM MPUMEHSTh B CBOEH paborte.

Conep:xkanne 1 MeTObI 00YYEHUS U3YUCHUS XMMUH ISl OCHOBHOM LIKOJIBI OTBEYAIOT
CUCTEMHO-/IeITeIbHOCTHOMY Moaxoay. OHU pa3paOoTaHbl B COOTBETCTBUHU C TE€OPUEH MTOATATHOTO
dbopMUpOBaHUS YMCTBEHHBIX JIEHCTBUH, MPEINIOKEHHON OTe4eCTBEHHBIM mcuxosnoroMm I1.51.
["anbrnieprHbBIM, B KOTOPOM BBIACISAETCS HECKOJIBKO 3TAIOB.

-3man co30anusi OPUEHMUPOBOUHOU 0CHOBbL npedcmosiujeli oessimenvhocmu (OO/).

-oman opmMuposanuss MamepuaibHOU OesimeabHOCHU.

-aman 6HewHel peyu.

-3man 6HYmpeHHel peyu.

-uHmepuopu3ayus Oeucmasus.

®opmbl 00yUCHHUS.

OcHoBHOH (opmoit oprauzanuu y4eOHOTO MpoIecca SBISETCS KIACCHO-YpPOUHAs
cucteMa. B kadecTBe MOMOJHUTENBHBIX (POpPM oOpraHu3amuu 00pPa30BATEIHHOTO MpOoIecca
UCIIONIB3YETCSl  CUCTEMA  KOHCYJIBTAIlMOHHOW  TMOJJCPKKH, HWHAWBUAYATbHBIX  3aHSATHH,
CaMOCTOSITeNIbHAsT pa0doTa ydYalluxcsli C HCIOJb30BaHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX
TexHosoruil. OpraHu3anus CONpPOBOXKICHUS YUalllUXCs HalpaBlieHa Ha:



- CO3JJTaHNE ONTUMAIIbHBIX YCIOBUH 00yUYeHUS;
-HCKITIOUEHHUE TICUXOTPAaBMUPYIOMINX (PaKTOPOB;

- COXpaHEHHEe MCUXOCOMATUYECKOTO COCTOSHUS 3710POBbS YUALIHXCS,

- pa3BHUTHE MOJIOKUTEITHPHON MOTHUBAIIMU K OCBOCHHUIO MIPOTPAMMBEI;

- pa3BUTHE UHAUBUAYATLHOCTH U OJIAPEHHOCTH KaXKIOTO peOCHKA.

Metoabl 00yueHusi:

-penpOAYKTHBHBIN (BOCIIPOM3BEICHUE U TIOBTOPEHHE CII0C00a IEATEIBHOCTH 110 33 JaHUAM
YUUTENA),

- OOBACHHUTEILHO-WUTIOCTPATUBHBIA ~ MeTO7  (0OBsicHeHue, Oecema, Y4EOHUK,
JIOTIOJTHUTEILHBIC TIOCOOHS | T.1I.)

CpencrBa 00yyeHUs1 XUMHUMK:

-yueOHO-MaTepHalibHble (KOJUJIEKLIUW, PpEaKTUBbI, XUMHYECKHE NpUOOphl, TOCyaa,
TaOJIHIIBI),

-IUJAKTUKO-METOANYECKHe  (MCIOJB30BaHUE  XHMUYECKOTO  SI3bIKA, XHUMHUYECKUUN
JKCIIEPUMEHT, PEIICHUE XUMUYECKUX 33/1a4).

-IICUXOJIOTO-TIeJarornueckre (o3HaBaTeIbHbIC 3aJaHus).

ABTOpckas nporpamma paccuntana Ha/0 yueOHbIX 4acoB, U3 pacyeTa 2 y4eOHBIX Yaca B
Hezeno, peanu3oBana B yueonuke: ['adbpuensa O.C. Xumus. 8 kimacc. — M.: [IpocBenienue
2020r.

B cbopnuke «IIpoBepounsie u koHTposnbHbIE padoTsl (I"abpuensa O.C., JIsicoBa I'.T"., 9
ki1.— M.: IIpocBemenue. 2021r.) koHTpoabHas padoTta Nel o Teme «XUMHYECKUE PEAKIIUU B
pacTBOpax 3IEKTPOIUTOBY OIYOJIMKOBAHA MO Ha3BaHUEM «IJIEKTPOIUTHUYECKAS TUCCOIHALINS.
KonTponbnas padota No2 mo teme «HemeTanisl U MX CBOMCTBa» MO COJIEPKAHUIO
COOTBETCTBYET KOHTPOJIbHOM paboTte u3 coopHuka «Hemeramiby.

B paboueii mporpamme UCIONB3yeTCsl CUCTEMA YCIOBHBIX 0003HaYeHu: T-TemaTudyeckoe
3anstue, P-pedrnekcuBroe 3anstue, K — koMOMHUpPOBaHHOE 3aHSTHE.

Ha 6aze MBOY «COIIl Ne94y» naxomutcs neHtp «Touka pocra», MO3TOMY 3]1€Ch
obecrieunBaeTcsi  peanmzanus  00pa30BaTENBHBIX  MPOrpaMM  €CTECTBEHHO-HAYYHOM
HaIpaBJICHHOCTH, Pa3pab0TaHHBIX B COOTBETCTBHH C TPEOOBAaHUSIMH 3aKOHOAATEIBCTBA B cepe
oOpazoBanuss U c yuérom pexomeHnauuii denepanpHOoro omeparopa y4eOHOro IpenMera
«XUMH.

2. Ilnanupyembie 00pa3oBaTeNIbHbIE PE3YIbTATH OOYUECHHS

JIN4YHOCTHBIE pe3yabTaThl:

- OCO3HAaHHE CBOEW 3THUYECKOM NMPHUHAJICKHOCTH, 3HAHHUE MCTOPUU XUMHUHU U BKJIaja
POCCUICKON XMMUYECKOW HAYKH B MUPOBYIO XUMHIO;

- (opMHpOBaHHE OTBETCTBEHHOIO OTHOIIEHHWE K IMO3HAHUIO XHWMHUHU; TOTOBHOCTH M
CHOCOOHOCTH yJaluxcs K CaMOPa3BUTHIO U CaMOOOPA30BaHMIO HA OCHOBE M3YUYE€HHBIX
(GakToOB, 3aKOHOB M TEOPUH XUMHHM; OCO3HAHHOTO BBIOOpAa U TOCTPOEHHUE
WH/IMBUYaJIbHOM 00pa30BaTeIbHOM TPAEKTOPUH;

- (opMupOBaHHE LEIOCTHON €CTeCTBEHHO-HAYYHOM KAapTHHBI MHpa, HEOThEMIIEMOM
4aCThIO KOTOPOH SIBJISIETCS XMMHYECKAsi KApTUHA MUPA;

- OBJIQJICHHE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YpPOBHIO Pa3BUTHUS HAYKU U
0O0I11eCTBEHHOM NMPAKTHKH, B TOM YHUCJIE U XUMUYECKUM;

- OCBOEHHE COLMATbHBIX HOPM, IIPAaBUJI MOBEJEHUS, poJieil U (opM collMaIbHON )KU3HH B
COLIMyME, TNPUPOAE M YaCTHOM >KU3HM Ha OCHOBE DKOJOTMYECKOW KYyJIBTYpbl H
Oe30macHOTO OOpaIeHus C BEIIECTBAMHU U MaTEepHaATaMH;

- (GopMHpoBaHUE KOMMYHHKATHBHON KOMIIETEHIIMM B OOLIEHHM CO CBEPCTHUKAMH U
B3POCIBIMH B TIpollecc€ O0pa3oBaTENbHOM, OOIIECTBEHHO-TIONE3HON, Y4eOHO-
MCCIIE0BATEIBCKOM, TBOPYECKOU U JPYTUX BUJIOB IEATEIBHOCTH, CBA3AHHBIX C XMMHEH.



MeTtanpeameTHble pe3yJbTaThl:

- ompejeNieHre Iejeil COOCTBEHHOTO OOY4YeHUs, TIOCTAaHOBKA M (POPMYJIMPOBAHUE ISl CeOs
HOBBIX 33/1a4;

- IUIAHUPOBAaHUE IyTel JOCTHXKEHMsSI >KEeJaeMoro pe3yjibTara OOydYeHUS XUMHH Kak
TEOPETUYECKOI0, TaK ¥ SKCIIEPUMEHTAIBHOI'O XapaKTepa;

- COOTHECEHHE CBOMX JCUCTBUI C MJIAHUPYEMbIMU PE3yJIbTaTaMH, OCYILECTBICHUE KOHTPOJIS
CBOEH IESATETHLHOCTH B IIPOLIECCE TOCTHIKEHUS pe3yIbTaTa, ONpeieieHrne Crioco00B AecTBUH pu
BBIMIOJTHEHUH JIA0OPATOPHBIX W MPAKTUYECKUMX pabOT a COOTBETCTBHM C IPAaBHJIAMU TEXHHUKHU
0€30I1aCHOCTH;

- oIpejiefieHue UCTOYHUKOB XUMHUYECKOW MH(OpMAILMK, ee MOJyYyeHUEe U aHalu3, CO3JaHHe
UH(POPMALIMOHHOTO MPOAYKTA U €ro MPEe3eHTALNS;

- HCTIO0JIb30BaHNE OCHOBHBIX MHTEIJICKTYaJbHBIX OMEpaliii: aHaIu3a U CUHTE3a, CPAaBHEHUS U
cUCTeMaTH3aluy, 0000IEeHHs U KOHKPETH3AIMH, BBISBICHHE IPUYMHHO-CIICICTBEHHBIX CBS3EH U
MOCTPOCHUE JIOTUYECKOTO PACCYXACHUS U YMO3AKIIOUeHHs! (MHIyKTUBHOTO, TEAYKTUBHOTO U 1O
AQHAJIOTMH) HA MaTepHalle ECTECTBEHHO-HAYYHOI'O COJIEP KAHNUS;

- YMEHHUE CO3/aBaTh, MPUMEHSATH U MPEOoOPa30BBIBATH 3HAK U CUMBOJIbI, MOJIETIH U CXEMBbI IS
pelieHys yueOHbIX U T03HABATENbHBIX 33/1a4;

- ¢dopMupOBaHHE U pPa3BUTHUE HKOJOTMUECKOTO MBIIUICHHUS, YMEHHS HPUMEHATH €ro B
MI03HABATEIBHOM, KOMMYHUKAaTUBHON, COLIMAIBHOM MPAKTHKE U MPOPECCHOHATTLHON OpHUEHTALINY;

- FTeHEpUPOBaHUE UCH U ONpeeNieHUE CPEACTB, HEOOXOIUMBIX JJISl X peau3alliu.

IIpenmeTrHble pe3yabTaThl:

- ymeHue 0003Ha4yaTh XMMHUYECKHUE DJIEMEHTHI, Ha3bIBaTh UX U XapaKTepU30BaTh Ha
OCHOBE I0JIO’KEHMS B iepuoanyeckon cucreme 1.M1.Menneneena;

- (dopMynupoBaThb H3YYCHHBIX MOHSTHUN: BEIIECTBO, XUMHUYECKHI JJIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTHOH, aHWOH, IIPOCTOE U CJIOXHOE BELIECTBO, XMMMUYECKasl PEAKIUs, BUIbI
XUMHUYECKHUX PEaKIUi U T.11.;

- ompexaeneHue MO (OpPMyIaM COCTaBa HEOPraHWYECKHX M OPTaHUYECKHX BEIECTB,
BaJICHTHOCTH aTOMOB XMMHYECKHX JIEMEHTOB WU CTEIIEHU UX OKHUCIICHMUS,

- IOHUMaHue HH(OPMALIUU, KOTOPYIO HECYT XUMUYECKUE 3HAKH, GOPMYJIbI U YPAaBHEHUS;

- YMeHHe KiacCu(UIMPOBATh MPOCThIe (METaIbl, HEMETAJUIbI, OJaropo/iHble ra3bl) U
CIIOXHbIE (OMHApHBIE COEIMHEHUS, B TOM YUCJIE U OKCHU[BI, a TaKXKe T'HAPOKCUABI-KHUCIIOTHI,
OCHOBaHHUs, aM(OTepHbIE THAPOKCHU]IBI — U COJIM) BEILIECTBA;

- (opmynHMpoBaHUE MEPUOJUYECKOTO 3aKOHA, 0OBSICHEHUE CTPYKTYPhl U MHPOpPMAIUH,
KOTOPYIO HECET MEPUOJUUYECKAs CUCTEMA XMMHUUECKHX deMeHToB JI.JM1.MeHneneeBa, pacKkpbITue
3HAuEHUs NEePUOANYECKOTO 3aKOHA;

- YMEHHE XapaKTEpPHU30BaTh CTPOCHHE BEUIECTBA — BHUJbl XMMHUYECKUX CBA3EH W THUIIBI
KPUCTATTMYECKUX PELIETOK;

- OIIMCAHUE CTPOEHUS aTOMOB XUMHMUYECKHUX JIEMEHTOB C TOPSIKOBBIMU HoMepamu 1-20
1 26, 0TOOpakeHHE MX C TTOMOIIBIO CXEM;

- cocTaBieHHe (HOPMYJIbl OKCHIOB XMMHUYECKHUX 3JIEMEHTOB M COOTBETCTBYIOIIMX UM
TUIPOKCHUJIOB;

- HallMCaHHe CTPYKTYPHBIX (POPMYI MOJIEKYIISPHBIX COETUHEHUHN U (POPMYIBHBIX €TUHUIL
MOHHBIX COEIMHEHUH MO BaJ€HTHOCTH, CTENICHN OKUCIICHUS UK 3apsily HOHOB;

- yMeHue (popMynupoBaTh OCHOBHBIE 3aKOHBI XMMHHU: TMOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTO CTPOEHHUS, COXPAaHEHHSI MacChl BEILIECTB, 3aKOH ABOTaipo;

- yMeHHe (HOpPMYyIUPOBATH OCHOBHBIEC IOJIOKEHHSI aTOMHO-MOJIEKYJISAPHOTO YUEHHS W
TEOPHUH IEKTPOIUTHUECKON AUCCOIMAIINH;

- OIIPEJIEIEHNE IPU3HAKOB, YCIOBUS IPOTEKAHUS U MPEKPAICHUS peaKLuii;

- COCTaBJICHHE MOJIEKYJSPHBIX YpaBHEHHH XMMHUYECKUX pPEaKIMH, MOJITBEPKIAIOLINX
o0111e XUMHUYEeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BELIECTB U OTPAaXKEHUE CBSI3U
MEXK]y KJIacCaMU COECIMHEHUH;

- COCTaBJICHUE YPABHEHUH peakIii ¢ y4acTHEeM JIEKTPOJIUTOB TAK)KE B MOHHOM (popme;



- OIpelelieHHe M0 XUMHUYECKUM YypaBHEHMSAM TPUHAUICKHOCTH Ppeakuuil K
OIIpE/ICIIEHHOMY TUITY WJIN BUAY;

- COCTaBJICHHE YPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMNA C MOMOIIBIO
METO/1a HJIEKTPOHHOI0 OajaHca;

- NPUMEHEHHUE TIOHATHH «OKHCICHHE» M «BOCCTAHOBJICHHE» JUISI XapaKTEPHUCTUKU
XMMHUYECKHX CBOWCTB BEILIECTB;

- OIpeJieJIeHUE C MOMOIIBI0 KAYeCTBEHHBIX PEaKIUil XJIOpHI-, Cyabdar- U KapOOHaT-
aHMOHOB U KaTMOHA aMMOHHS B PacTBOPE;

- 00BSICHEHUE BIMSHUS Pa3IMYHbIX (DAKTOPOB HAa CKOPOCThH PEaKInH;

- YMEHHE XapaKTepu30BaTh IIOJOXKEHHE METAJUIOB M HEMETANIOB B IEPUOJUYECKON
CHCTEME JJIEMEHTOB, CTPOEHHE MX aTOMOB M KpPUCTAJUIOB, 0oOIIMe (PU3NYECKUE U XUMUYECKHE
CBOMCTBA;

- 00BsICHEHHE MHOT000PAa3Hsl MPOCTHIX BEIIECTB SBJICHUEM aJNIOTPOITUU C YKa3aHUEM ee
IIPUYMH;

- YCTaHOBJICHUE PA3IMYUi TUIAPO-, IIUPO- U IEKTPOMETAIUTYPTHH U WLTIOCTPUPOBAHHE
9THUX Pa3IMyYUil IpUMEpaMU IPOMBIIIIEHHBIX CIIOCOOOB MOTYYSHHS METAJLIOB,;

- yMmMeHHe JaBaTh oOuIyl0 xapaktepucTuky siemeHtoB |, |VIIA-rpynn, a Ttaxxke
BOJI0pPO/J1a, KUCIIOPOJIa, a30Ta, cephl, hochopa, yriepoaa, KpeMHHs M 00pa30BaHHBIX MU IPOCTBIX
BEIIECTB M BAXHEHWIINX COCAMHEHUH (CTpPOCHHE, HAaXOXJIEHHE B MPHPOJE, IOTyYCHHUE,
¢bu3nyeckre U XMMUYECKHE CBOWCTBA, IPUMEHEHHE);

- YMEHHUE OMUCHIBATh KOPPO3UIO METAIJIOB U CIIOCOOBI 3aIIUTHI OT HEE;

- YMEHHE NPOU3BOJIUTH XMMHUYECKHE PACUYEThl C HCIOJIb30BAHUE MOHATHHA «MaccoBas
JIOJISl BEIIECTBA B CMECH», «KOJHMYECTBO BEIIECTBA», «MOJIPHBI 00bEeM» 1Mo (GopMmyinaMm u
YPaBHEHMSIM PEaKILIU;

- OTIMCaHUEe CBOMCTB M MPAKTHYECKOTO 3HAYCHUS OPTAaHUYECKUX BEIIECTB;

- BBINOJHEHHE O0003HAUYEHHBIX B IpPOrpamMMe HKCIEPUMEHTOB, pacllioO3HaBaHUE
HEOPTraHMYECKUX BEIIECTB M0 COOTBETCTBYIOIINM IIPH3HAKAM;

- coOroieHue MmpaBuil 0e30macHoi paboThl B XMMUYECKOM KaOuHeTe (J1abopaTopu).

3. Kputepun u HOpMBI OIICHKH 3HAHUH 00YJarOIIUXCS

PeByanaTI)I 06yqu1/1;1 MMPOBEPAIOTCA B MPOLCCCEC YCTHBIX W IMHUCbMCHHBIX OTBCTOB
yqaluxcs, a TakKe IMPU BBIITOJIHCHUHU UMW XUMHUYCCKOT'O SKCIICPUMECHTA.

OLIEHKA TEOPETUYECKUX 3HAHUIN YUYAIIIUXCSI

OtMmeTKka «S5»: OTBET MOJIHBIM U MPABUIIbHBIN HA @CHOBAaHUU M3YUYEHHBIX TEOPHIl; MaTepHall
W3JI0KEH B OMNPEACIICHHON JIOTMYECKOM MOCJEN0BATEIbHOCTH, JIMTEPATYPHBIM S3BIKOM; OTBET
CaMOCTOSITEIHBIN.

OtMmeTKa «4»: OTBET MOJIHBIN U NMPABWILHBIN Ha OCHOBAaHUHU M3YUYEHHBIX TEOPHil; MaTepHal
W3JI0KEH B OMNPENEICHHON JOTMYECKOM MOCIEN0BAaTEIbHOCTH, IPU TOM JOIMYUIEHBI ABE-TPU
HECYIIECTBEHHbIE OLTNOKH, UCTIPABICHHBIE 110 TPEOOBAHUIO YUUTEIIS.

OtmeTtka «3»: OTBET MOJHBINA, HO TPU ITOM JOMYIIeHa CYIIECTBEHHAsl OLIUOKA MU OTBET
HEIIOJIHBIN, HECBS3HBI.

OtmeTKka «2»: TIpu 0TBETEe OOHAPYKEHO HEMOHMMAHUE YJaIlUMCSI OCHOBHOTO COJEpKAHUS
y4eOHOTro MaTepuajia WK JOMYIICHBl CYIIECTBEHHBIC OITUOKH, KOTOPBIC YYAIHICS HE MOXKET
WCIIPaBUTH MPU HABOASIIMX BOIIPOCAX YUUTETIS.

OLIEHKA SKCITEPMMEHTAJIbHBIX YMEHUI



OTMeTKa cTaBUTCS Ha OCHOBAaHUM HAONIONEHUS 32 yYallUMCS U MUCBMEHHOTO OTYeTa 3a
pabory.

OTtmerka «5»: paboTa BBINOJHEHA TOJHOCTBIO M TPABHIBHO, CICNAHbl NpPaBUJIbHbIC
HAOJI0/IEHUSI U BBIBOJIbI; SKCIIEPUMEHT MPOBEJCH IO IJIaHY C yYETOM TeXHUKH 0€30MacHOCTH U
npaBUiI pabOTHl C BEIIECTBAMH U OOOPYIOBaHHMEM; IPOSBICHBI OPraHU3aMOHHO-TPYIOBBIC
yMeHusl (MOJIJEPKUBAIOTCA YHCTOTa pabodyero Mecrta M MOPAJOK Ha CTOJe, SKOHOMHO
UCIIOJIb3YIOTCSl PEAKTHUBBI).

Otmerka «4»: paboTa BBINOJIHEHA MPABUIBHO, CHENAHbI IMPaBUIbHbIC HAONIOACHUS U
BBIBOJIbI, HO TIPH 3TOM SKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO WM JOMYIICHBI HECYIIECTBEHHBIC
omuOKu B paboTe C BEHIeCTBAMU U 000PYTI0BAHUEM.

Otmetka «3»: paboTa BBHIIIOJHEHA MPABWIBHO HE MEHEE YeM HAaIOJIOBUHY WM JOMYyLICHA
CyILIECTBEHHasi OMMOKAa B XOJ€ JKCIHEPUMEHTa, B OOBACHEHUHU, B OPOPMIIEHUU pabOThHI, B
COOJIOCHUM NPABUJI TEXHUKHU O€30IIaCHOCTU IIpU paboTe ¢ BELIECTBAMU U 00OpPYHOBaHUEM,
KOTOpasi UCIPABISETCS 10 TPEOOBAHUIO YUUTETIS.

OTmeTka «2»: gonyuieHsl ABe (1 0oJiee) CyleCTBEeHHbIE OIIMOKM B X0/1€ SKCIICPUMEHTA, B
00BbsICHEHUH, B 0(OpMIICHUH PAOOTHI, B COOJTIOICHUN TIPABUII TEXHUKHA O€30IIaCHOCTH IIPH padoTe
C BeIECTBAaMH M O0O0OpYyIOBaHHEM, KOTOpBIC YYaIIUICs HE MOXKET HCIPaBUTh JaXKe IO
TpeOOBAHUIO YUUTEIS.

OLIEHKA YMEHUI PEIIATH SKCIIEPUMEHTAJIbHBIE 3AJIAUN

OtmeTka «5»: MIaH PELIeHUs] COCTaBIEH MPaBUIBHO; MPAaBUIBLHO OCYIIECTBICH MOAOOD
XUMHUYECKHX PEAKTHBOB U 000PYIOBaHUS; JAaHO MOJIHOC OOBSICHEHNE U CIICITAHBI BBIBOJIBI.

OtmeTKa «4»: MiaH pelIeHUs COCTaBJEeH MPAaBUIBHO; MPABUIBHO OCYIIECTBIEH MOI00D
XUMHUYECKHX PEaKTHUBOB U 00OPYIOBAHMSI, IPH STOM JOIYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX
OIINOOK B OOBSICHEHUHU U BEIBOJAX.

OtMmeTka «3»: TUIAaH PEIIEHUS COCTaBJICH MPAaBWIBHO; MPABUIBLHO OCYIIECTBJICH MOA00D
XUMHYECKHX PEaKTUBOB M 000PYAOBaHHUS, HO JOMYII[EHA CYIIIECTBEHHAs OIIMOKA B OObSICHEHUH U
BBLIBOJIAX.

OtmeTka «2»: momyuieHbl aBe (M Oosee) CylecTBeHHbIE OMIMOKH B IUIaHE PElIeHUs, B
moa00pe XUMUUECKUX PEAKTUBOB M 000pYI0BaHUS, B OOBSICHEHUH U BHIBOJIAX.

OLIEHKA YMEHU PEILIATh PACUETHBIE 3AJAUU

OtMmeTrka «5»: B JIOTMUECKOM PACCY)KJIEHUM U PEIICHUH HET ONIMOOK, 3ajJauda pelieHa
palroHaIbHBIM CIIOCOOOM.

OtMmeTka «4»: B JJOTHYECKOM PACCYKJECHUU M PEILIICHUM HET CYIIECTBEHHBIX OMIMOOK, HO
3a/laya peleHa HepalMoOHAIBHBIM CIIOCOOOM HIIM JOMYIIEHO He Oojiee JBYX HECYIIECTBEHHBIX
OIIINOOK.

OtmeTka «3»: B JIOTHUECKOM PACCYKJIECHUH HET CYIIECTBEHHBIX OIMIMOOK, HO JOMyIeHa
CyIlleCTBEHHAs OMMUOKa B MATEMAaTHIECKHUX pacyeTax.

OtMmeTKa «2»: UMEIOTCS CYIIECTBEHHBIE OITUOKHU B JIOTHUYECKOM PACCYKICHUH U PEIICHUH.

OLEHKA ITMCBMEHHbBIX KOHTPOJIbBHBIX PABOT

OTMeTKa «5»: BBINOJIHEHO PAaBUIbHO HEe MeHee 4% 3a1aHuil.
OtMmeTKa «4»: TPaBWIIBHO BBIMTOTHEHO 51% - 73% 3amaHwuid.
OtmeTka «3»: MpaBUWIBHO BBINOIHEHO HE MeHee 30% 3amanuil.



Baganus 1-10 onenmBaroTcs B 1 Oamn, 3amanus 11-12 — 2 Gamna, 13-14 — 3 Oanna.
MakcumanbHasi cymMmma 0aJijioB 3a KOHTPOJIbHYIO padoTy -17 6aos.

0-5 6amnoB — 2

6-8 6amioB -3

9-12 GamoB — 4

13-17 6amnoB — 5.

O6mas kinaccuduKaius omuooK.
[Ipu onieHke 3HaHUI, yMEHUMN, HABBIKOB CIEAYET YUYUTHIBATH BCE OIITMOKHU (CYIIECTBEHHbBIE
U HECYIIECTBEHHBIE), B COOTBETCTBUH C TPEOOBAHUSAMU K YPOBHIO OOYUYEHHOCTH yUYaIIUXCS.
CyI1eCTBEeHHBIMH CUYUTAIOTCS OLTHOKH:

- HE3HAaHWE ONPEJEICHUS OCHOBHBIX IOHATHM, 3aKOHOB, MPaBWJI, OCHOBHBIX MOJIOKECHHI,
TEOpUHU, HE3HaHWe (GopMyJ, OOUIECTPUHATHIX CHMBOJOB OOO3HAYCHHI BEIMYUH, CAWHHI] HX
WU3MEPEHHMS], HANMEHOBAHUM 3TUX €UHULL;

- HEYMEHUE BBIJICIUTH B OTBETE II1aBHOE; 0000IINUTE PEe3yIbTaThl H3yUCHUS;

- HEyMEeHHEe NIPUMEHUTH 3HAHUSA JUIS PEIICHUs 3a7a4, OOBbSICHEHHS SIBICHHUS,

- HEYMEHHUE YHUTATh U CTPOUTH I'paUKH, MPUHIIMITHATIHHBIC CXEMBI;

- HEyMEHHE TMOJrOTOBUTH YCTAaHOBKY WIHU J1abopaTopHOE O0OpYyIOBaHHE, MPOBECTU OIBIT,
HaOJI0ZICHUE, clieJaTh HEOOXOAUMbIE PAcU€Thl WIIM HCIIOJIH30BATh MOJIYYCHHBIC TAHHBIC IS
BBIBOJIOB;

- HEyMEHUE MO0JIb30BATHCS IEPBOMCTOUHUKAMU, YYCOHUKOM, CITPABOYHUKOM;

- HapylleHUEe TeXHUKH 0e30MacHOCTH, HEOpEKHOE OTHOIICHHE K 000pyI0BaHUIO, IPHOOpaM,
MaTepualiam.

K HecyiiecTBEHHBIM OTHOCSITCS] OLITUOKU:

- HETOYHOCTH (OPMYJIUPOBOK, OIpPEACICHUHN, TOHITHIA, 3aKOHOB, TCOPHM, BbI3BaHHAs
HEMOJHOTOM 0XBaTa OCHOBHBIX IPU3HAKOB OMPEIEISIEeMOro NOHATUS WK 3aMeHOM 1 — 3 u3 aTHux
MIPU3HAKOB BTOPOCTEIIEHHBIMU;

- OMmMOKY IPU CHATHH MOKA3aHUH C U3MEPHUTENBHBIX MPUOOPOB, HE CBSI3aHHBIE C OTIPECICHUEM
IEHBI JIETICHUS [ITKAJIbI;

- ommMOKM, BEI3BAHHBIE HECOOIOJCHHEM YCIOBHUI MPOBEIEHUS OIbITa, HAOMIOECHUS, YCIOBUI
pabotsl mpudopa, 000pyAOBaAHUS;

- OwMUOKYU B YCIOBHBIX 0003HAYEHUSIX HA CX€MaX, HETOUYHOCTh rpaduka;

- HEepalMOHAIbHBIA METOJ| PEIICHHS 3a/1ayd, BBIOJTHEHHUS YacTH MPAKTUYECKOM paboThI,
HEJOCTAaTOYHO MPOJYMAaHHBIHN MJIaH YCTHOTO OTBETa (HapylIeHHE JIOTUKH W3JI0KEHHUs, TTOJIMEHa
OT/IENTbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMH);

- HepaluOHAIbHBIE METO/BI padOThI CO CIPABOYHOM JIUTEPATYPOIl;

- HEyMEHHE pellaTh 3aJa4i, BBITIOJIHSITH 3aJJaHus B OPIIIEM BHJIC.

4. CopepxaHue

IMoBTOpeHUe 1 00001IeHNe CcBeeHui Mo Kypcey 8 kiacca (59)

bunapubie coequneHus. OKCUIBI coneoOpasyrolme U HeconeoOpasyromme. ['uapoKCHUIb:
OcHoBaHusi, aMm(pOTEpHBIE THAPOKCUIIBI, KUCIOPOJACOAEpKalue KUCIOTh. CpenHue, KUCibie,
OCHOBHBIE€ U KOMILJIEKCHBIE COJIH.

O06001enre cBeIeHN 0 XUMUYECKUX peakiusax. Kinaccubukanus XuMUIEeCKUX peakIuii mo
pa3IMYHBIM MMPU3HAKAM: COCTaBY U YHCIY PEarupyromnx U 00pa3yroIIuXcs BEIIECTB, TEIIOBOMY
sddekty, 00paTUMOCTH, H3MEHEHHUIO CTENEeHEeH OKHUCIIEHUS JJIEMEHTOB, 00pa3yroIMX
pearupyloiue BeUecTBa, arperaTHOMY COCTOSIHUIO PEarupyroliuX BElIEeCTB, HCIOJIb30BaHUIO
KaTajan3aTopa.



[TonsTHE O CKOPOCTH XUMHUUYECKOU peakuuu. DaKTOpbl, BIUAIOLIINE HA CKOPOCTh XMMUYECKUX
peakuui: NpHUpOJa pEearupyrolMX BEHNIECTB, HMX KOHLEHTpalMs, TEMIEeparypa, IUIOIAAb
COIPUKOCHOBEHMS], HaIM4ue KaTtanusaropa. Karamms.

XumMHuYecKHe peakiiuu B pacTBOpax 3J1eKTpoauTos (104)

[lonsitTue 00 SIEKTPOIUTHYECKON JUCCOUMANUHU. ODJIEKTPOIUTHI U  HEIJIEKTPOIUTHI.
Mexanusm  aucconMaliMM  3JEKTPOJIMTOB C  pa3HbIM  XapakTepoM  cBsi3u. CTeneHb
ANEKTPONUTHYECKOM nuccounanuu. CUIbHbIE U c1a0ble 371eKTPOIHTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH AIIEKTPOIUTUIECKOH aucconmanuu. Kinaccupukanus noHOB
U ux cBoiicTBa. KuClIOTB, OCHOBaHHS U CONM Kak 3JEKTpoiuThl. WX kinaccudukamus u
JUCCOLIMAIIHS.

OO01me XuMHYECKHEe CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKU MHAMKATOPOB, B3aUMOJICHCTBHE
C MeTaJulaMH, OKCHJaMU ¥ TUAPOKCUIAMH METAIJIOB U COJsAMHU. MoOJEKyaspHble U HOHHBIE
(MoTHBIE M COKpAIllEHHbIE) YpaBHEHUS peakiuil. XUMUYECKUN CMBICT COKPAIICHHBIX YPaBHEHUN.
VYciioBUs NPOTEKAHUS PEAKIIMIA MEKTY JIEKTPOJIMTAMU 10 KOHIIA. Pl aKkTUBHOCTH METAJIOB.

OO0mue XuMUYEeCKHe CBOICTBa IIeNouYei: B3aMMOJEWUCTBHE C KUCIOTaMHU, OKCHUIAMH
HEMeTaJUIoB, cojsiMu. OOmMe XUMHYECKHE CBOWCTBA HEPACTBOPUMBIX  OCHOBAaHHUI:
B3aUMOJICHCTBUE C KUCIOTAMHU, PA3JIOKEHUE IIPU HATPEBAHUU.

OO0mme XMMHUYECKHe CBOWCTBA CPEAHUX COJICH: B3aUMOJICHCTBUE C KUCIOTaMH, IIEI0YaMH,
COJIIMM U MeTaJlJIaMu. B3auMoeiicTBUuEe KUCIBIX COJIEH CO IIETOYAMH.

I'unponu3 xak oOMEHHOE B3aWMOJAEWCTBHUE cOJE€ll ¢ BOJOW. ['MIponM3 conu CUIIBHOTO
OCHOBaHUs M claboi KHUCIOTHL. [Haponu3 comu crnaboro OCHOBAHHS W CUJIBHOW KHUCIOTHI
Bonoponusriit mokazarens (pH).

CBoiicTBa KHCIIOT, OCHOBaHUH, OKCHUJOB U COJEH B CBETE TEOPUHU 3JIEKTPOJUTUUYECKON
JIVICCOIIMALIMU M TIPEJICTABICHUN 00 OKHCIINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUsX.

IIpakTuyeckue padoThl

1. Pemenue 3kciepuMeHTAIBHBIX 33Ja4 10 TeME «JIEKTPOJIUTUYECKAs TUCCOLUALINS.

Hemeranuibl u ux coequnenust (254)

CrpoeHne aTroMOB HEMETAIJIOB M HX IIOJIOKEHHE B IIEPUOJUYECKON cucTeMe. Psan
AIIEKTPOOTpHULIATENbHOCTH. KpucTtamnnueckue pemerkd HeMEeTallsIoB — MPOCTHIX BEIIECTB.
dusnueckue cBoiicTBa HemeTauoB. OOIIMe XUMUYECKHE CBOMCTBa HEMETAJIOB: OKUCIIUTENIbHBIE
Y BOCCTAaHOBUTEJIbHBIE.

I"ayorensl, cTpoeHHe aTOMOB U MOJIEKYJl. PU3HUECKNE U XUMUYECKUE CBOMCTBA I'aJIOTEHOB.
3aKOHOMEPHOCTH H3MEHEHHs CBOMICTB TaJIOTEHOB B 3aBUCUMOCTH OT HX TIIOJOXKEHUS B
nepuoanydecKkon cucreme. HaxoxieHue rajloreHoB B IPUPOJIE U UX NosydyeHue. buonornueckoe
3Hau€HUE U MPUMEHEHHE T'aJIOTE€HOB. 12

I'amoreHoBOIOpOABI M COOTBETCTBYIOLIME WM  KHCJIOTBL:  IUIABHKOBAasl, COJIHAf,
OpoMoOBOJIOpOIHAS, HOJOBOJOpOIHAs. KauecTBeHHbIE peaklluy Ha rajioreH-uoHsl. [Ipumenenue
COCIMHEHUH TAJIOT€HOB.

Obmas xapakrtepuct uka snemeHToB VIA-rpynmel. Cepa B mpupoje U ee MOoJydeHHeE.
ANnoTponHbele MOAM(UKALMKA Cepbl M HMX CBOHCTBA. XHMMHUYECKHE CBOICTBAa Cepbl U ee
IIPUMEHEHUE.

CepoBoJ1opo/I: CTpOEHHE MOJEKYJbl, (PU3HMUECKHEe U XUMHUUYECKHE CBOMICTBA, MOJIyueHHE U
3Hauenne. CepoBogopoanas kuciaora. Cynbdunbl 1 ux 3HadeHue. JIroMuHODOPHI.

Oxcunpl cepsl (IV), cepuucras kuciora, cynbpurel. KauecTBeHHas peakuus Ha CyiIbpHT-
WOH.

Oxcup cepsl (V1),cepHast kucnora, cyabdarsl. Kpucramioruaparsr.

CepHast KMCIIOTa KaK CUJIBbHBIN 351eKTposuT. CBolicTBa pa30aBIeHHONW CEpPHOI KUCIOTHI KakK
TUIIMYHOW KHUCIIOTHI: B3aUMOJICHCTBHE C MeTalslaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHIAMH,
OCHOBaHUSMHU M aM(OTEpHBIMH THAPOKCUAAMHU, coisiMu. KauecTBeHHas peakuus Ha cynbdar-
WOH.



OO0mrast XxapakTepucTuKa 31eMeHTOB VA-rpynnsl. A30T, CTPOCHHE €ro aToMa M MOJIEKYJIbI.
®u3nyeckue M XUMHUYECKHE CBOMCTBA M MPUMEHEHHE a30Ta. A30T B NPUPOJIE U €ro
Ouosioruueckas poib.

AMMMaK, CTpOEHUE MOJIEKYJIbl U (U3NYECKHE CBOMCTBA. AMMUAYHas BOJA, HAIaThIPHBIN
CIHPT, TUApPAT aMMHaka. J(OHOPHO-aKUENTOPHBIM MEXaHW3M OOpa30BaHMS CBSI3M B KAaTHOHE
amMMmoHus. BoccraHoButenbHble cBoiicTBa amMMmuaka. ConM aMMOHMS M MX  IPUMEHEHHE.
KauecTBeHHast peakiiis Ha KATUOH aMMOHMUSI.

Oxcuibl a30Ta: Hecoaeo0pa3yolue U KUCIOTHbIE. A30THasl KUCIIOTa M HUTPUTHI. A30THas
KHCJIOTA, €€ I0JIy4yeHue U cBorcTBa. Hurparsr.

dochop, cTtpoenue aroma u amwtorpornus. Pochunasl. Pochun. Oxcua docdopa (V) u
dochopnas (oprodochopnas) kuciaora. Pocharsi.

OOwast xapakTepucTUKa 3J1eMeHTOB |V A-rpynmnbl: 0COOEHHOCTH CTPOEHUS aTOMOB, IIPOCTHIX
BELIECTB U COCAMHEHUI B 3aBUCHUMOCTH OT IIOJIOKEHHUS JIEMEHTOB B IEPUOAMUYECKOIN CHCTEME.
Yrinepoa. AmiorponHble Momudukanmu: anMas, rpadur. AmMopdHBIA yriaepoa: caxa,
AaKTUBUPOBAHHBIA Yroib. AjcopOuus. XuMUYecKHe cBoWcTBa yriepoja. Kokcoxummueckoe
IPOM3BOJICTBO U ero npoaykius. KapOumabl.

Oxcuppl yriepoaa (11): ctpoenue Mosekyisl, moiaydeHue u cBoicra. Oxcun yriaepoaa (1V):
CTPOEHUE MOJIEKYJIbl, MTOJIyueHHE U CBOMCTBA. YTojbHas KucnoTa. Coau yroiabHON KHUCIOTHI:
KapOOHATHI U TUAPOKApOOHATHl. TeXxHUYecKas 1 MUIIEeBast COJA.

Opranuyeckast XUMHsL. YTJIEBOAOPO/IBI.

MertaH, 3TaH ¥ NPOIaH KaK MpezeibHble (HaChILIEHHbIE) YIJIEBOAOPOIbl. DTUJIEH U
alleTUJICH Ka HelpeiebHble (HeHACBIIEHHbIE) YriieBo10poibl. CTPYKTYpHbIE (POPMYIIBI
BeulecT. ['openue yrineBoaopooB. Peakuuu neruaipupoBaHusi NpeaebHbIX YIJI€BOJOPOIOB.

CrupThl. DTWIOBBIN CIIUPT, €TO MOJyYeHHUE, IPUMEHEHUE U (PU3HO0JIOTHYECKOe JieHicTBUE.
TpexaTOMHBIM cIUPT MIMLEPUH. YKCYCHAsl KUCIIOTA Ka MPEJCTaBUTENb KapOOHOBBIX KUCIIOT.

KpemHuii: ctpoenue atroMa 1 ero HaxoskJeHue B npupojae. Cununuael u cunad. CoiicTsa
kpemHus. Oxcua kpemuus (1V). KpemHueast kuciiora u ee Coiu.

ITpon3BoacTBO cTekia v eMeHTa. [IpoayKuus CuiMKaTHON IPOMBIIITIEHHOCTH:
ONTHUYECKOI BOJIOKHO, Kepamuka, papdop, ¢pasuc. Ontuyeckoe BOJIOKHO.

Hemeranis! B npuposae. @pakiimoHHas IeperoHKa )XHUIKOT0 BO3IyXa Kak crocod
MOJIyYeHUsl KUCII0po/ia, a30oTa u aproHa. [lonyuenue gochopa, kpemHus, xiopa, noaa.
DIEKTPOIN3 PACTBOPOB.

[Tosryuenue cepHOM KUCIIOTHI: ChIPhE, TEXHOJIOTHYECKAs CXeMa, METO/1 KUITSILETro CIIos,
HPUHIMI TEII00OMEHa, MPOTUBOTOKA U IUpKymsauuu. Oneym. [Ipou3BoacTBO aMMHaka: chipbe,
XUMH3M, TEXHOJIOTHYECKAs CXeMa.

IIpakT4yeckue padoThI

2. V3ydeHue CBOICTB COJITHOW KUCIOTHI. 13

3. I3y4eHne CBOMCTB CEpHON KHCIIOTHI.

4. Ilony4yeHre aMMuaKa U U3y4€HUE ero CBONCTB.

5. Ilonydenue yriaekucnoro rasa. KauecrBenHas peakiyst Ha KapOOHAT-HOHBI.

MeTtasuibl 1 ux coequnenusi (16 4.)

ITonoxxenue MeraiuioB B llepmoamueckor cucreme xumuueckux dneMeHtoB [I. H.
MeHnpneneeBa, CTpOEHHE AaTOMOB M KPUCTAIOB METAJIOB. Merannudeckass CBS3b U
METAJUIMYECKasl KpUCTAIUIMYECKas pemeTka. PU3nyecKkue CBOMCTBA METAJUIOB: JJIEKTPO- U
TETIOTPOBOHOCTbD, OTPAKAOIIASI CIIOCOOHOCTD, MIIACTUYHOCTh. UepHBIE U IIBETHBIC METAJIIIBI.

Meramisl  Kak ~ BOCCTAHOBUTENM.  JJIEKTPOXUMHMUECKHH  psifi  HampsHDKEHUH.
B3anMopeiicTBrHe METaIOB ¢ HEMETaUIaMH, OKCHIaMH, KHCJIOTaMH, COISIMU. AJTFOMAUHOTEPMHUS.

OO6mass xapaktepuctuka 31eMeHTOB |A-Tpynmbl. OKCUABI ¥ TUAPOKCHUIBI IIEIOYHBIX
METAJJIOB, UX MOJIYYEHHE, CBOMCTBA, MPUMEHEHNE. BaxkHEHIIe COMM MIEJOYHBIX METAIIJIOB, X
3HAYEHUE B IPUPOJIE U KU3HU YEIIOBEKA.

O6mas  xapaktepuctuka osnemeHToB  IlA-  rpynnel.  Okcuasl ¥ THAPOKCHJBI



LIEJIOYHO3EMEIIBHBIX METAJUIOB, X MOJyYeHUE, CBOMCTBA M NPUMEHEHHME. BaxHelmue conu
HIEJIOYHO3EMENbHBIX METANIOB, UX 3HAU€HHWE B MPUPOJE M KHU3HU uenoBeka. KapOoHaTel u
THJIPOKapOOHATHI KaJIbIIHS.

BpemenHnas 1 nocTosiHHast )K€CTKOCTh BOJbl. CIIOCOOBI YCTpaHEHHUsI BPEMEHHOM KECTKOCTH.
Crioco0b! ycTpaHEeHHUsI TOCTOSTHHOM KECTKOCTH.

CoenuHeHus allOMMHHS B TpUpoOJe. XUMHUYECKHE CBOMCTBa amtoMuHus. OcoOeHHOCTH
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUS KaK aMPOTEpHBIX COeNUHEHUN. BakHelie comu amoMUHuUs
(xmopun, cynasdar).

OcoOeHHocTH cTpoeHHUs aroma jkenesa. JKene3o B mpupoxae. BakHelme pyabl xenesa.
[Tonyuyenune uyryna u ctanu. Oxcuasl U ruapokcus sxkenesa (1) u (1), Comu xemesa (1) u (11).
OOHapykeHne KaTHOHOB XeJle3a B pacTBOpe. 3HaU€HNUE COETMHEHUI JKenesa.

Koppo3usi razoBasi (Xumuueckas) H 3JIEKTPOXMMHYECKas. 3alluTa METaIOB OT
Koppo3uu. Merainel B npupone. [lonarne o meraurypruu. UepHas M LBETHAsE METAJLIypPrusl.
[IupomeTtaimyprusi,  THAPOMETALUIYPrus,  AJIEKTpOMeTaulyprus.  JloMeHHbII  mpouecc.
[lepepaboTka yyryHa B cTajib. JIEKTPOJIU3 PACILIIaBOB.

IpakTnyeckmne padoThl

5. JKecTkoCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHHUSI.
6. Pemienue skcepuMEHTANBHBIX 3314 110 TeMe «MeTasuibi».

XuMus 4 OKpy:Kamomas cpeaa (2 yaca)

Crpoenue 3emiu: sApO, MaHTHs, 3eMHas Kopa, amrocdepa, ruapochepa, armocdepa.
Xumnueckuil cocrtaB 3emud. ['opHbie mopoasl. Munepaibl. Pyasl. OcagouHble ropHbIE TOPOJIBI.
ITome3nble MCKOITaeMEIE.

HcTouyHuKHM XMMHUYECKOTO 3arps3HEHHs OKpysKarolei cpefbl. [ 1o0anbHble SKOTOTHYeCKUe
npoOJIeMbl  YEJIOBEYECTBA: HAPYIICHHE OWOTCOXMMHYECKHX KPYTOBOPOTOB XHUMHYECKHX
3JIEMEHTOB, MOTEIVICHUE KJIMMaTa, KUCJIOTHbIE JOXKIU U Ap. O30HOBBIE ObIpbl. MeXayHapoaHOe
COTPYAHUYECTBO B OO0JACTH OXpaHbl OKPYKAIOMICH cpeAbl OT XMMHYECKOTO 3arps3HEHUsI.
«3eeHass XuMus».

O0o0menne 3HaHUH 10 XMMHH Kypca 0CHOBHOM mKoJbl. [Toaroroska x
OCHOBHOMY rocy1apcTBeHHOMY 3K3aMeHy (74)

CrpoeHne aToMa B COOTBETCTBHH C MOJIOKEHUEM XUMUYECKOTO JIEMEHTA B IIEPUOANYECKOM
cucreme. CTpoeHHE BEIIECTBA: XMMUYECKas! CBA3b U KPUCTAITIMYECKAsl peuieTka. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHBIX 3JEMEHTaMH MPOCTHIX BEIIECTB (METAJUIOB, HEMETAIOB, OJIArOpOIHBIX
ra3oB) OT IOJIOXKEHMsI BJIEMEHTOB B IEPUOAMYECKOM cucreme. TUmojorus HeopraHM4ecKHX
BELIECTB, pa3elIeHNe UX Ha Kiacchl U rpynnsl. [Ipencrasurenn.

[Ipu3Haky U ycaoBUSI TPOTEKAHUS XUMHYECKUX PgaKIMKA. THUIIONOTUS XUMUYECKUX PEaKIIMil
[0 pa3jiMyHbIM MNpHU3HAaKaM. Peakiuum MOHHOro oOMeHa. OKHCINUTEIbHO-BOCCTAHOBUTEIIBHBIE
peakuuu.

XUMUYECKHE CBOWCTBA IIPOCTBIX BEIIECTB. XapaKTepHble XMMHWUYECKHE CBOMCTBA
cosieo0pa3ymoIuX OKCHJIOB, TUIAPOKCHUIOB (OCHOBAHUU, KHCIOPOJACOJEPKAIIMX KHUCIOT U
aM(OTEPHBIX TUAPOKCH]IOB), COJIEH.



1. KontponpHas pabota 1: «XuMudeckne peakiiui B pacTBOPax 3JIEKTPOIUTOB

S.KaJ'ICHI[apHO-TCMaTI/ILICCKOG IIIAHUPOBAHUC

I'paduk KOHTPOIBHBIX paboT 9 Ki1acc

2. KontposbHas padota 2: «HeMeTauisl U UX COSTMHCHUS

3. KontpoinbHas padora 3: «MeTaibi»

4. KontponsHas padora 4: Torosast o Kypcy OCHOBHOM IIKOJIbI

15 ypox

40 ypoxk

57 ypok

65 ypok

KoaunuectBo Bun zanstuii [ara
4acoB Ha (Teopernueckoe
Ne Paspnensl, TeMbl ypOKOB M3ydeHe —
ypoka Kaxnon MPaKTH4ECKOE) Bun u dpopma yuebHo nearenbHOCTH [Inannpy- | dakrtu-
TEMBI,
pasnena emasi yeckas
IloBTOpEeHNe U 00001ICHHE CBeACHM 5
nmo Kypcy 8 kiaacca. XuMHYeCKHe
peakiumn
1 Knaccudukanmst HEOPraHUYECKUX K XapakTepru3oBaTh OKCUIbI, TUAPOKCUIBI | | Hexemns

BCIIECTB 1 UX HOMCHKJIaTypa

(ocHOBaHMs, aM(OTEPHBIE TUAPOKCHIIBL,
KHCIIOPOJICO/IEPKAIE KUCIOTHI) U COJIU
I10 IJIaHY: COCTaB, CIOCOOBI 00pa30BaHUS

Ha3BaHUM, XapakTEpHbIE CBOWCTBA U
IIOJIyYECHHUE.

Knaccudumupoarts OKCHJIBI,
THIPOKCUABI (OCHOBaHUS, aM(OTEpHBIE
TMIPOKCHIBI, KHCIIOPOJCOAEPKAIUE
KHCIOTBI) M COJIM 1O pa3jIMYHbIM
IIPU3HAKAM.

15




YMeTh NOATBEPkKAATh XapaKTEPUCTHKY
OTZAEIBHBIX IIPEICTABUTEIICH KIIACCOB
HEOPraHUYECKUX BEILECTB YPaBHECHUAMU
COOTBETCTBYIOLIUX PEAKIUH.

PackppIBaTh FeHETUYECKYIO CBSI3b MEKIY
KJIaCCaMM HEOPraHMYECKUX COEIMHEHUI.

Knaccudukanus XUMHUYECKUX DPEaKIIHid OOBACHATL  MOHATHS  «XHUMHUecKas | | Hemens

10 Pa3JIMYHBIM OCHOBaHUIM peakuus», «peakluH  COCIUHECHUS,
«pEaKlu  Pa3OKEHUs»,  «PEaKIHUU
oOMeHay»,  «peaKIUu  3aMEIICHU,
«peaxiuu HEUTpanu3aum,
«OK30TEPMHUYECKHUE peaKIm,
«OHAOTEPMHUYECKHE peaKum»,
«00paTUMbIC pEaKIUn», «HEOOpaTUMBIE
peaKkIum, «OKHCIIUTENbHO-
BOCCTAHOBUTEIHHBIE peaKIm,
«reTEepOTreHHbIE peaKkumn,
«KATATUTHYECKUE peakuuny,
«HEKaTaTUTHYECKUE peaKImn,
«TEIIOBOM ekt XUMHYECKON
peaKIm.
Knaccudumupoarts XUMHYECKHE
pEeaKIMH MO0 Pa3IuYHbIM OCHOBAHUSM.
Onpenenstob OKUCIIUTEND u
BOCCTaHOBUTEJb, IPOLIECCHI OKUCIICHUS U
BOCCTAHOBJICHHUSI.
HabGmionate W ONHCHIBAaTH  pEaKIUU
MEXIy BEHIECTBAMH C  TOMOIIBIO
pycckoro (poAaHOTO) S3bIKa U S3bIKa
XUMUHI

Knaccudpukanus XUMAYECKUX PEaAKIIHA OOBSACHATH  TOHATHS  «XHUMHYECKas | 2 HEIes

o pa3jiInuHbIM OCHOBAHUAM

PEaKmus», «peaKmnun COCOAUHCHUA,
«pCaKIn PA3JI0KCHUAY, «pCaKIn

16




O6MeHa», «pe€aKurun 3aMCIICHUA»,

«peaxIuu HEUTpanu3aum,
«OK30TCPMHUYECKUE peaxImmy,
(OHIOTEPMHYECKUE peaKIum,
«o0OpaTuMBbIe peaKIm», «HEO0OpaTUMbIE
peaKIum, «OKHUCTUTEIBHO-
BOCCTAaHOBUTEIILHBIC peaKIum»,
«TeTePOTCHHBIC peaxkumny,
«KaTaJTUTUYCCKHE peaKIum»,
«HEKATATTUTHYCCKHE peakuum,
«TETUTOBOM ahdexr XUMHUYECKON
peaKIum.

Knaccudunuponatb XUMHYECKHE
PEaKIUU TI0 PA3TMYHBIM OCHOBAHUSIM.
Omnpenensarsb OKUCIIUTENh u

BOCCTAaHOBHUTEIIb, TPOIECCHI OKUCICHHS 1
BOCCTaHOBJICHUSI.

Habmtonate W omMchbIBaTh  peakuu
MEXJy BEIIeCTBAMH C  IOMOIIBIO
pycckoro (poaHOTO) s3bIKa W SI3bIKA
XUMHUH

[lonsiTHE O CKOPOCTH XUMHUYECKON
peakuuu. Katanus

OOBACHATh, UYTO TaKoe€  CKOpPOCTb
XUMHUYECKOHN peaKlnu.
ApryMeHTHpOBaTh BBIOOD EIUHUIL
U3MEpPEHUS CKOPOCTH PEAKLIUU.

¥YcraHaBnmBaTh MPUYNHHO-
CJIEICTBEHHBIE CBS3U pa3IMYHBIX
(akTOpOB H CKOPOCTH XUMHUYECKUX
peaKuui.

HaOnromate W ONMUCHIBATH  pPEAKIUH
MCKOAY BeIIeCTBaAaMu C IIOMOIIIBIO
pycckoro (poaHOTO) s3bIKa W SI3bIKA
XUMHH.

2 Henens

17




[IpoBOMUTH OMBITHI, IOATBEPIKIAIOIINE
3aBUCUMOCTb  CKOPOCTH  XHUMHUYECKOU
pEeaKIMM OT Pa3IuIHBIX (PaKTOPOB

[IoHsATHE O CKOPOCTH XUMUYECKON
peaxkuuu. Katanus

OOBsICHATH, UYTO TaKoe CKOpPOCTh
XUMUYECKOH peaKkIuH.
AprymeHTHpoBaTh  BbIOOp  €IUHUI]
U3MEPEHUs! CKOPOCTH PEAKIIHH.
YcranaBiuBaTh IIPUYMHHO-
CJIEZICTBEHHBIE CBSI3U pa3INYHbIX
(akTOpOB M CKOPOCTH XUMHUYECKUX
peaKIuu.

Habmtonate ©  omMchbiBaTh  peakUuu
MEXJy BEIIeCTBAMH C  ITOMOIIBIO
pycckoro (poaHOTO) s3bIKa W SI3bIKA
XUMUH.

[TpOBOIUTH OIBITHI, IOITBEPKIAIOIIHE
3aBUCHUMOCTb CKOPOCTH XMMHYECKOH
peaxkiuu OT pa3InYHbIX PaKTOPOB

3 Henensa

XHMHYECKHE PeaKIHH B PACTBOPAaX

10

3HeKTpOJ'II/ITI/I‘I€CKa$I JUCcoranus

XapakTepHu3oBaTh HOHSITHS
(QIIEKTPOJIUTHYECKAS  JUCCOLMALUN»,
«QIEKTPOJIUTBLY, «HEITEKTPOIHUTHI.
VYcraHaBnuBaTh MPUYNHHO-
CJIEJICTBEHHBIE CBSI3M MEXIY NPHUPOLOH
JIEKTPOJIUTA U CTEIEHBIO AUCCOLMALIUH.
VYcranaBnuBaTh PUYUHHO-
CIIEJICTBEHHBIE CBA3M MEXIy THUIIOM
XUMHUYECKONH CBSA3M B DIJIEKTPOJIUTE U
MEXAHU3MOM €0 AMCCOLUAINH

3 Henens

OcHOBHEBIE MOJI0KEHUS TEOPUHU
AJIEKTPOJIUTUUECKON IHUCCOLHAIN

(T9N)

XapakTepu3oBaTh TIOHATUS «CTENEHBb
JIMCCOIIMAIIAN, «CUJILHBIE
AIIEKTPOJIUTHDY, «CIIA0BIe NEKTPOIUTHD,

4 yenens
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«KaTHOHBI», «AHUOHBD», «KHCIIOTBI»,
«OCHOBAHHUSI», «COJU».

CocTtaBnsTth ypaBHEHUS
ANEKTPOJIUTUYECKOMN JHUCCOLHAIMA
KHCJIOT, OCHOBAHHI U COJICH.
NnnroctpupoBath npuMepaMu OCHOBHbBIE
MOJIOKEHUS TEOPUU DIEKTPOIUTHUECKOM
JIMCCOITUAITUH.

Paznuyarh KOMITOHEHTHI JTOKA3aTElIbCTB
(Te3ucoB, apryMeHToB H  (OPMBI
JIOKA3aTeIbCTBA)

XMMHYECKHE CBOUCTBA KUCIOT KaK
3JIEKTPOJIUTOB

XapakTepu30oBaTh OOIIME XUMHUYCCKUE
CBOMCTBA KHCJIOT C IO3UIUH TEOPUHU
AJIEKTPOJIUTUICCKON JHCCOIUAITHIH.
CocTaBJsITh MOJICKYJISIPHBIC, TIOJHBIC U
COKpAIllEHHbIC HOHHBIC YPaBHEHHUS C
Y4aCTHEM KHUCIIOT

ApryMeHTHpPOBATh BO3MOKHOCTD
MPOTEKAHMS PEAKIIUI C YIaCTHEM KUCIIOT
Ha OCHOBe TpaBwia beproimie u psga
AKTUBHOCTH METAJUIOB.

[TpOBOIUTH OIBITHI, IMOATBEPIKIAIOIIHE
XMMHYECKHE  CBOWMCTBA  KHCIOT, C
COOIIOIEHUEM paBUI TEXHUKHA
0C30ITaCHOCTH.

HaGnronaTte W oOmMMCHIBaTH pPEAKIUU C
y4acTUEM KHUCJIOT C MOMOIIBI0 PYCCKOTO
(pOHOTO) SI3BIKA U SI3bIKA XUMHHU

4 yenens

XUMHYECKHE CBOMCTBA KHMCIOT Kak
ANEKTPOIUTOB

XapakTepu3oBaTh OOIIME XUMHUYECKUE
CBOMCTBAa KHCJIOT C TMO3UIUNA TEOPHUH
BHGKTPOHHTH‘IGCKOP'I AUCCOLIUaIInN.

CocTaBisATh MOJICKYJISIPHBIC, TIOJHBIE
corcpameHHHe MOHHBIC ypaBHCHI/ISI C

5 Henmens

19




y4acTHEeM KUCIIOT

ApryMeHTHpPOBAThH BO3MOXHOCTb
NPOTEKAaHHs PEaKIUi ¢ y9aCcTHEM KUCIIOT
Ha OCHOBe mpaBwia beproiie u psga
aKTHBHOCTH METAJIIOB.

[TpoBOIUTH OIBITHI, MOJITBEPKIAIOLIHE
XMMHYECKHE  CBOMCTBAa  KHCIOT, C
coOroieHEM IPaBUII TEXHUKHU
0€301MacHOCTH.

Habmtonate M oOnuChHIBaTH peakuuu C
y4acTUEM KHUCIIOT C TIOMOIIBIO PYyCCKOTO
(poJIHOTO) SI3BIKA U SI3BIKA XMMHHU

10

XHUMHUYecKHe CBOMCTBA OCHOBAaHMH Kak
SJICKTPOJIHUTOB

CocTaBisITh MOJICKYJISIPHBIC, TIOJHBIC U
COKpAIllEcHHbIC HWOHHBIC ypaBHEHUS C
y4acTUeM OCHOBaHUH.
ApryMeHTHpPOBATh BO3MOYKHOCTh
NPOTCKaHHWsS PEaKIUd C  ydacTHEeM
OCHOBaHWH HAa  OCHOBE  IpaBWia
beprome.

[TpOBOIUTH OIBITHI, IMOATBEPIKIAIOIIHE
XHMHYECKHE CBOMCTBA OCHOBaHMH, C
COOIIOIEHUEM paBUI TEXHUKHA
0C30ITaCHOCTH.

HaGnronate W omMMCHIBaTH pPEAKIUU C
y4acTHUEM KHUCJIOT C MOMOIIBI0 PYCCKOTO
(pOHOTO) SI3BIKA U SI3bIKA XUMHHU

5 Henens

11

XVUMHYECKHE CBOWCTBA COJIEM Kak
AIEKTPOIUTOB

XapakTepu3oBaTh OOIIME XUMHYECKHE
CBOMCTBA COJIEW C TO3ULIUHA TEOpUHU
AIIEKTPOJINTUYECKON JUCCOLUALINH.
CocTaBisTh MOJICKYJSIPHBIE, IOJHBIE U
COKpPAIICHHBIC HWOHHBIC YPAaBHCHUA C
y4acTHEM OCHOBAHUM.

AprymMeHTHpOBaTh BO3MOYKHOCTb

6 Hemens
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MPOTEKaHUs PeaKUUid C y4acTUEM COJIeH
Ha OCHOBe Ipaswiia beprose.
[IpoBOAUTH OMBITHI, MOJITBEPKIAIOLINE
XMMHUYECKHE  CBOMCTBA  COJiel, ¢
coOiroeHreM MPaBUII TEXHUKHU
0€30MacHOCTH.

Habnmionate M ONUCHIBaTH peEaKUUu C
y4acTUEM COJiel C MOMOIIbI PYCCKOTO
(pomHOTO) SA3bIKA U SA3bIKA XUMHH

12

[TonsTne o runponuse conen

VYcraHaBnuMBaTh 3aBUCUMOCTb  MEXKIY
COCTaBOM COJM U XapaKTepoM ee
THIPOJIU3A.

AHanmu3upoBaTh Cpely pacTBopa ¢
MTOMOIIbIO0 UHANKATOPOB.
[Iporuo3upoBath TUM TUAPOIIH3A COITU HA
OCHOBE aHaJn3a ee (hOPMYIIbI

6 Henensa

13

[TpakTrueckast padorta 1.

Permenue sxcriepuMeHTaNbHBIX 3a/1a4 110
TEME ((SJIGKTpOJ'II/ITI/I‘IeCKaﬂ
JIMCCOLIMALIUS

YMerp oOpamiatbest ¢ 1a00paTOPHBIM
000OpyJIOBaHWEM U HarpeBaTelbHBIMU
npubopamu B COOTBETCTBUH c
IpaBUJIaAMU TEXHUKHU 0€30MaCHOCTH.
HaGmronaTh CBOICTBA DJIEKTPOIUTOB.
HaGnronate ¥ ONUCHIBATH C MTOMOIIBIO
pycCKOTO (POAHOTO) S3bIKA W SI3BIKA
XUMHH peakuuu C y4JacTuem
DIIEKTPOJIUTOB.

dopmynupoBaTh BBIBOJIbI o
pe3yibTaTam MIPOBEICHHOTO
HKCIIEPUMEHTA

7 Henens

14

O0001IEHNE U CUCTEMATHU3alINs 3HAHUH
1o TeMe «XHUMUYECKUE PEeaKIINH B
pPAcTBOPAX AICKTPOIUTOBY

7 Henens
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15

Kontponbnast pabora 1 mo Tteme
«XUMUYECKUE PEAKIMU B PacTBOpax
AIEKTPOIUTOBY

8 Henmena

HemeTayabl 1 HX COCANHECHUA

25

16

O6ma51 XapaKTCPHUCTHKAa HEMCTAJLJIOB

OOBACHSTH, YTO TAKOE HEMETAJLIIEL.
XapakTepru3oBaTh XUMUYECKHE
AJIEMEHThl — HEMETAJUIbl U CTPOCHHUE,
($U3HMYEeCKHe M XHUMHUYECKHE CBOWMCTBA
MIPOCTHIX BEIIECTB — HEMETAJIJIOB.
OOBACHATH 3aBUCHMOCTH OKHCIIMTEIIHHO-
BOCCTAaHOBUTEIBHBIX  CBOUCTB (WM
MPEACKa3bIBaTh CBOMCTBA) 3JIEMEHTOB —
HEMETaJUIOB OT WX IIOJOXXCHUS B
MEPUOIUYECKON CHUCTEME XUMHUYECKHUX
anemenToB JI.M.Meneneena.
YcTaHaBauBaTh MPUYUHHO-
CJICZICTBEHHBIEC CBSI3M MEXIY CTPOCHUEM
aroMa, XHUMHYECKOH CBS3bIO, THIIOM
KPUCTAJUTMYECKON PEIIeTKH HEMETala U
€ro COeAMHEHUH U  (PU3UYECKHUMHU
CBOMCTBAMH JAHHOTO HEMETajula U €ro
COEJIMHEHUH.

Jloka3pIBaTh OTHOCUTEIHLHOCTD TOHSTHI
«METaD» U «HEMETaJI»

8 Henena

17

OOmass  xapakTepUCTHKAa 3JIEMEHTOB
VIIA-rpynnsl - rajioreHoB

XapakTepru3oBaTh CTpPOEHHUE,
¢dusnueckue W XUMHYECKHE CBOMCTBA,
nonyquI/Ie 158 HpI/IMeHeHI/Ie TAJIOTCHOB B
IUIaHE obi1ero, 0COOEHHOTO 51
CIMHUYHOTO. Y CTaHABJIUBAThH IPUIHHHO-
CJICACTBCHHBIC CBSI3U Mem;[y CTpOCHI/IeM
aToMa, XHMHYECKOH CBS3bIO, THIIOM
KPUCTAJUTMYCCKOM PEIICTKH Y raJIoreHOB

9 Henena
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n  (Qu3MYeCKUMH ¥  XUMHYECKUMHU
CBOMCTBAMU DTHUX BEIIECTB

18

CoennHeHnd TaJIOr€HOB

XapakTepu3oBaTh C HCIIOJIB30BaHUEM
pycckoro (poaHOTO) si3bIKa M sI3bIKA
XUMHU ~ CcOCTaB,  (u3Hyeckue U
XMMHUYECKHE CBOWMCTBA, TOIy4YE€HUE H
IPUMEHEHHE COEAMHEHUH rajJoreHoB.
Has3piBaTh coenuHEHHsI TaJOr€HOB IIO
dopmyse U cocTaBiIATh (HOPMYJIIBI IO MX
Ha3BaHMUIO.

YcraHaBiIMBaTh HIPUYHHHO-
CJIE/ICTBEHHbBIE CBSI3U MEXTY
XUMHUYECKOH  CBA3bIO M THUIIOM
KPUCTAJUIMYECKOU peLIeTKU B
COEJIMHEHUSX TaJIOT€HOB U (PU3HMUECKUMU
U XUMHYECKIMH CBOWCTBAMH  JTHX
BELIECTB.

[TpoBomuTH, HAOMIONATH W ONHCHIBATH
XUMUYECKUN 9KCHEPUMEHT 1o
pacrno3HaBaHUIO TaJIOTEHUJ-UOHOB C
co0utro/IeHeM paBUII TEeXHUKU
0€301acHOCTH.

BbIMONHATE pacueTsl M0 XUMHYECKHM
dbopMynaM U ypaBHEHUSM DEaKIIHii,
MPOTEKAIOIIUX C YYaCTHEM COEIMHEHHM
TraJIOT€HOB

9 Henensa

19

[IpakTuueckas padora 2.
N3yueHnue CBOMCTB COJISTHOM KUCIIOT

Ymerp oOpamarecsi ¢ J1a00paTOpHBIM
0o0opyoOBaHWEM © HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBHHM  C
IIPaBUJIAMU TEXHUKHU 0€30MaCHOCTH.
HaGnronate cBOICTBa 3JEKTPOJIUTOB H
HNPOUCXOIAIINX C HUIMHU SIBJICHUH.
HaGnrogate M ONMCHIBATH PEAKIHU C

10
HeIeNs
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YY4aCTHEM JJICKTPOJIHUTOB C IOMOIIBIO
pycckoro (poaHOTo) si3bIKa M SI3bIKA
XHMUH.

DopMyIMpOBAThH BBIBOJIbI o
pe3yibTatam MIPOBEICHHOTO
IKCIIEPUMEHTA

20

OOmass XapakTepHUCTUKA DJIEMEHTOB
VIA-rpynmnel — xanpkorenon. Cepa

JlaBaTh 00IIYIO0 XapaKTEepUCTUKY aTOMOB,
IOPOCTBIX  BELIECTB M  COEAMHEHHH
XaJbKOTEHOB B 3aBHCHMOCTH OT UX
MIOJIOKEHUS B IEPUOIUUECKON CUCTEME.
XapakTeprus3oBaTh CTpPOCHHUE,
AJUIOTPOIIHIO, ¢buznueckue U
XUMHYECKHE CBOWCTBA, TONy4YCHUE H
IPUMEHEHHE CepBHl.

VYcraHaBiuBaTh IIPUYNHHO-
CJIEZICTBEHHBIE CBSI3M MEXJy CTPOEHHEM
aToMa, XWMHYECKOH CBS3bIO, THUIIOM
KPUCTAJNINYECKON peIIeTKn cephl U ee
buznIecKuMu " XUMAYECKHUMU
CBOMCTBaMH

BEIONHATE  pacueTsl M0 XUMHYECKHM
dopMynaM M ypaBHEHHUSM pEaKIHid,
MPOTEKAIOIINX C yIaCTHEM CEPBHI.
[TpoBouTH, HaOMIONATH W OMHUCHIBATH
XUMHYECKHH IKCIIEPUMEHT TI0 TOPEHHIO
ceppl Ha BO3/AyXe M B KHUCIOpPOJE C
COOIIOIEHUEM paBUI TEXHUKHA
0e30macHOCTH

10
HeJens

21

CepoBonopon 1 cynb(huab

XapakTepu3oBaTh C HCIIOJIB30BaHUEM
pycckoro (poaHOTro) si3blKa M sI3bIKa
XUMHHA ~ cOCTaB,  (usmueckne |
XUMHNYCCKUEC CBOﬁCTBa, MOJIYYCHHUEC U

11
HeaeIs

24




MPUMEHEHUE COCJMHEHUN Cephl B
CTEIEHU OKHUCIICHHUS -2,

HaspiBath coenHeHus cepbl B CTEIEHU
OKHUCJICHHS -2 TI0 POopMyJIe U COCTaBIATh
(hOpMYJIBI 110 UX HA3BAHHMIO.

CocTaBisiTb MOJEKYJISIPHBIE M HOHHbBIC
YpaBHEHUsI peaKlMii, XapaKTepu3yrolue
XMMHYECKHE CBOMCTBA COCTMHEHHUI CEPhI
B CTEIEHU OKUCIIEHHUSA -2.

OnuceiBaTh  MPOLIECCHl  OKUCIICHUS-
BOCCTaHOBJICHHS, ONpeAcIIsITh
OKHCJIIUTEIL M  BOCCTAHOBHUTENIL U
COCTaBJIATh DJEKTPOHHBIM OanaHc B
peaKIusIX C y4acTHEM Cepbl B CTEICHU
OKHUCJIEHHA -2.

VYcranaBiuBaTh IIPUYMHHO-
CJIEICTBEHHbBIE CBS3U MEXIY
XUMHYECKOH  CBSI3pI0 U TUIIOM
KPUCTAJTINYECKON peLIEeTKH B
COEIMHEHUSAX Ccepbl U (PU3MUECKUMH U
XUMHUYECKHMH  CBOMCTBAMHU ITHX
COeTUHEHNN

22

KI/ICJ'IOpOHHBIe COCINMHCHU S CCPBI

3anuceiBaTh (OPMYNBI OKCUIOB CEPHI,
Ha3bIBaTh HUX, OMHCHIBATh CBOICTBa Ha
OCHOBE 3HAaHUM O KMCIOTHBIX OKCUAX.
XapakTepu3oBarbh C HCIOJb30BAHUEM
pycckoro (poaHOro) s3blka M S3bIKa
XUMUU COCTaB, buznveckKue u
XMMHUYECKHE CBOWCTBA CEPHOM KHMCIIOTBI
KaK AJIEKTPOJINTA.

CocTaBiATb MOJIEKYJIIDHBIE U HOHHBIE
YPaBHEHUsI pEaKIMii, XapaKTepU3yIollne
XUMUYECKHE CBOMCTBA CEPHON KHUCIIOTBHI.

11
Hezens

25




Pacnio3naBath Cyib(aT-HOHBI.
XapakTepus3oBarb C HCIOJb30BAHUEM
pycckoro (poAaHOro) s3bIKa U SI3bIKa
XMMHHM CBOMCTBAa KOHUEHTPUPOBAHHOMN
CEpPHOU KUCIOTHI KaK OKUCIIUTEIIS.
CocTaBisiTh ypaBHEHHUS OKHUCIHMTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI METOI0M
AJIEKTPOHHOTO OaJlaHca.

BbINonHATE pacueTsl MO0 XMUMHYECKUM
dbopMmynaM W ypaBHEHHSM PEAKIUH,
MPOTEKAIOIIUX C Yy4YacTUEM CEpHOH
KHUCJIOTBI.

HabntonaTte u onuchiBaTh XUMUYECKUI
OKCIIEPUMEHT

23

[TpakTuyeckas pabora 3.

W3yueHne cBONCTB CEpHOM KHUCIIOTHI

YMmerp oOpamatbcsi ¢ J1a00paTOpHBIM
0o00opyOBaHHEM M HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBHUM  C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.
HaGnronate cBoOiCTBa 3JEKTPOJIUTOB H
MIPOUCXO/ISIINX C HUIMH SIBJICHUH.
HaGnronate M ONUCHIBATH C MOMOIIBIO
pyCcCKOTO (pPOAHOTO) S3bIKA W SI3bIKA
XUMHUU peakuuu c y4JacTHeM
AIIEKTPOJIUTOB.

dopmynupoBaTh BBIBOJIbI o
pe3yibTaTam MIPOBEICHHOTO
HKCIIEPUMEHTA

12
Hezens

24

OOmast  xapakTepucTHKa
VA-rpynmnsl. A30T

QJICMCHTOB

JlaBaTb 001I1YyI0 XapaKTEepUCTUKY aTOMOB,
IPOCTBIX  BELIECTB M  COEAMHEHHH
251eMEHTOB VA-TpyIIbl B 3aBUCHUMOCTH
OT HUX TMOJIOKEHUS B TIEPUOJUYECKOM
CHCTEME.

12
Heaens

26




XapakTepu30BaTh C HCIIOJIB30BaHUEM
pycckoro (poaHOTo) si3bIKa M SI3bIKA
XHMHAU  CTpOCHHE, (U3HYECKHE H
XUMHYECKHE CBOWCTBA, TMOJNyYeHUE U
NpPUMEHEHHE a30Ta.

HaspiBarb  coenuHeHuss  aszora 1O
dbopmyiie U cocTaBIATh (HOPMYJIIBI TIO MX
HA3BAHHUIO.

YcTaHaBiuBaTh NPUYHHHO-
CJICJICTBEHHBIC CBSI3U MEXIY CTPOCHUEM
aToMa U MOJICKYJIbI, BUJIOM XUMHYECKOU
CBsI3H, TUTIOM KPUCTALTUICCKON
PELIETKH a30Ta U ero (U3NYECKUMHU U
XUMHUYECKHMH CBOHCTBAMH .

BBIMONMHATE pacyeTsl MO0 XUMHUYECKUM
dbopMynaM W ypaBHEHHSIM PEAKIUH,
MPOTEKAOIINX C YUACTHEM a30Ta.
[TpoBoawTh, HAOIIOIATH W OIKCHIBATH
XUMHUYECKUN HKCIEPUMEHT 0 TOPEHHIO
Cepbl Ha BO3AYXE H B KHCJIOPOJE C
coOnroaeHreM MPaBHII TEXHUKHU
0e30MmacHOCTH

25

Ammuak. Coiii aMMOHUSA

XapakTepu3oBaTb € HCHOJIb30BAHUEM
pyccKoro (poaHOTO) s3bIKAa W SI3bIKA
XUMHH COCTaB, CTPOEHHE MOJEKYIIbI,
¢usznueckue U XUMHUYECKHE CBOICTBa,
MOJy4eHHe ¥ MPUMEHEHNEe aMMHUaKa.
Ha3piBath comu amMmMmoHus 1o dopmysam
U COCTaBNATh  (OpPMYyIBl TO  HUX
Ha3BaHUSIM.

3amnuceIBaTh MOJICKYJIAPHBIC W HMOHHBIC
YpaBHEHHsI PEaKIIHiA, XapaKTePU3YIOIIe

13
HeIeNs
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XHMHYECKHE CBOMCTBA aMMHaKa M COJICH
aMMOHHSL.

CocTaBisiTh ypaBHEHHUSI OKHUCIUTEIHHO-
BOCCTaHOBUTECIILHBIX peakuuit c
y4acTHEeM aMMHakKa ¢ TMOMOIIbI0 METoAa
AJIEKTPOHHOTO OaslaHca.

YcraHaBiauBaTh MPUYMHHO-
CJICICTBEHHBIE CBSI3M MEXJY BHUIOM
XHUMHYECKON CBsI3H, TUIIOM
KPUCTAJUTMYECKOM PEIIETKU B aMMHAKe U
COJIIX aMMOHHUS A XUMHUYECKHMH
CBOMCTBaMH JTHX BCILIECTB.

[IpoBomuTh, HAOMIOAATHP W OIHUCHIBATH

XUMHAYECKUU OKCIICPUMCHT 110
pacro3HaBaHWIO HWOHOB aMMOHHUS C
coOroieHrEM PaBUII TEXHUKHU
0€301acHOCTH.

BBINONMHATE pacdeTsl M0 XUMHUYECKUM
dopMynaM M ypaBHEHHUSM peaKIHid,
MIPOTEKAIOIIUX C YYaCTUEM aMMHaKa

26

[TpakTuaeckas paborta 4.
HonyquHe aMMHaKa Hu I/ISY‘IGHI/I@ €ro
CBOWCTB

[Tomy4ats, coOupaTe W pacro3HaBaTh
aMMHaK.

OO6pamarbes c 1a00paTOPHBIM
0o0opyOBaHWEM H HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBHHM  C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.
HaGnronate M onuchIBaTh XMMHMUYECKHMA
OKCIEPUMEHT C TIOMOIIBIO PYCCKOTO
(poHOrO) SI3bIKA U SI3bIKA XMMHUHU.

dopmyarpoBaTh BBIBO/IbI o
pe3ynbTaTam MPOBEACHHOTO
HKCIIEPUMEHTA.

CoTpyaHuyath B mpolecce y4eOHOro

13
Hezens
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B3aMMOJICIICTBHS MPpU paboTe B Irpynmax

27

KHCJ’IOpOI[HBIe COCOAUHECHHUA a30Ta

XapakTepus3oBarb C HCIOJb30BAHUEM
pycckoro (poAaHOro) s3bIKa U S3bIKa
XUMHUU  COCTaB, busznueckue U
XUMHUYECKHE CBOMCTBA, IOJIy4YeHUE U
IIPUMEHEHNE OKCHUJIOB a30Ta.
CocTaBisiTh MOJIEKYJIIDHBIE M HOHHBIE
YpaBHEHHUsI peaKklui, XapaKTepU3ykolue
XMMHUYECKHE CBOICTBA OKCHU/IOB a30Ta.
YcranaBiuBaTh IIPUYMHHO-
CIIEICTBEHHBIE CBA3M MEXKIy BUIOM
XUMHUYECKON CBSI3H, TUIIOM
KPUCTAITTIMYECKON PEIIeTKH B OKCHAAX
a3oTa W UX  (QUINUYECKUMHU u
XUMHUYECKUMHU CBOMCTBAMH.
XapakTepu3oBarb C HCIOJb30BAHUEM
pycckoro (pomHOro) s3blka M S3bIKa
XUMHUH  COCTaB, ¢usznueckue U
XMMHUYECKHUE CBOMCTBA a30THOW KHCIIOTHI
KaK 3JIEKTPOJIUTA U €€ PUMEHEHHE.
3anuchIBaTh MOJIEKYJISIPHBIE U HMOHHBIE
YpaBHEHHUSI peaKklui, XapaKTepU3yolue
XUMHUYECKHUE CBOMCTBA a30THON KHCIIOTHI
KaK 3JIEKTPOJIUTA.

[TpoBoauTh, HaOMIONATH W OMHCHIBATH

XUMHUYECKHH JKCIEPHUMEHT,
XapaKTEepPU3YIOLIUNH CBOWCTBA a30THOM
KHMCIJIOTBI KaK 3JIEKTPOJINTA c
co0uoIeHueM IIPaBUII TEXHUKHU
0€30I1aCHOCTH.

XapaKTepmoBaTb A30THYHO KHCJIOTY KaK
OKHCIINTCIIb.
CocTaBniTh YPaBHCHUA OKHCIIMTCIBHO-

14
Heaels

29




BOCCTAHOBHUTEJLHBIX peaKIuii,
XapaKTEPHU3YIOIINX XHUMHYECKHE
CBOMCTBAa  a30THOM  KHCJIOTBI  Kak
OKUCITUTENS, C TTOMOILBIO 3JIEKTPOHHOTO
OanaHca.

[TpoBoawTh, HAOMIOJATH W OIHUCHIBATH

XUMHYECKUN 9KCIIEPUMEHT,
XapakTepU3YIOLIUl CBOMCTBA a30THOM
KHCIIOTBI Kak OKHCIIUTENS c
coOroieHEM IPaBUII TEXHUKHU
6e30MacHOCTH

28

KI/ICJ'IOpOI[HBIe COCAMHCHHA a30Ta

XapakTepu3oBarb C HCIOJb30BAHUEM
pycckoro (poAaHOro) s3bIKa U SI3bIKa
XHMHU  COCTaB, ¢usznueckue U
XUMUYECKHE CBOMCTBA, IOJIY4YEHHE U
MPUMEHEHNE OKCHUJIOB a30Ta.
CocTaBnsiTh MOJIEKYJISIPHBIE M HOHHBIE
YpaBHEHHUsI peaKklui, XapaKTepU3ykolue
XUMHUYECKHE CBOMCTBA OKCHJIOB a30Ta.
VYcranaBiuBaTh IIPUYMHHO-
CJE/ICTBEHHBIE CBSI3M MEXJY BUIOM
XUMUYECKON CBSI3H, THTIOM
KPUCTAJUTMYECKON pEIIeTKH B OKCHAAX
a3oTa W UX  (QUIUUYECKUMHU u
XUMUYECKHMHU CBOWCTBAMH.
XapakTepu3oBarbh C HCIOJb30BAHUEM
pycckoro (poaHOro) s3blka M S3bIKa
XHMHUU  COCTaB, ¢busznueckue U
XUMUYECKHE CBOMCTBA a30THOM KUCIOTHI
KaK 2JIEKTPOJIUTA U €€ IIPUMEHEHHE.
3anuceiBaTh MOJEKYJSIPHbIE M HOHHbBIE
YPaBHEHUsI pEaKIMii, XapaKTepU3yIollne
XMMHUUYECKHE CBOMCTBA a30THOW KHCIIOTHI

14
Heaens

30




Kak dJIEKTPOJINTA.
[TpoBoauTh, HAOMIOJATH W OIHUCHIBATH

XUMHYECKUN 9KCIIEPUMEHT,
XapakTepU3YIOLIUil CBOMCTBA a30THOM
KHCIIOTBI KaK JJIEKTPOJIUTA c
coOuoIeHeM paBUII TEXHUKU
0€30MacHOCTH.

XapakTepru30BaTh A30THYIO KHCIIOTY Kak
OKHUCITUTEIb.

CocTaBiiATh ypaBHEHUsI OKHMCIUTEIIbHO-
BOCCTaHOBUTEJIbHBIX peaxiuit,
XapaKTepU3yIOIIUX XUMHUYECKHE
CBOWCTBA  A30THOM  KHUCIIOTBI  Kak
OKHUCJIUTENS, C TIOMOILBIO 3JIEKTPOHHOTO
OanaHca.

[IpoBoauTh, HaAOMIOJATh U OIKCHIBATH

XUMHUYECKUN JKCIIEPUMEHT,
XapaKTEPU3YIOIIN CBOMCTBAa a30THOM
KHUCIJIOTBI KakK OKHUCITUTEINS c
coOroieHreM PaBUII TEXHUKHU
0e30macHOCTH

29

®docdop u ero coequHEHUS

XapakTepu3oBaTb C HCIOJb30BAHUEM
pycckoro (poAaHOrO) s3bIKa U S3bIKa
XUMHUHU CTpOCHHE, AJJIOTPOIIHIO,
duznuecKkue M XUMUYECKUE CBOICTBA,
MoJTydeHue U mpuMeHeHue gocdopa.
CaMOCTOSITEIPHO OMHCHIBATH CBOWMCTBA
okcuna ¢ocdopa (V) Kak KHUCIOTHOTO
okcuaga u  cBoiictBa  (ochopHoit
KHCIIOTBHI.

WNnnroctpupoBaTth  CBOMCTBA  OKCHAA
dochopa (V) u dochopHOil KHCIOTHI
YpaBHCHUSIMH COOTBETCTBYIOIIHUX

15
HeIeIs

31




peaKIui.

[TpoBoauTH, HAOMIONATH W OMHCHIBATH
XUMHUYECKHH 9KCTIEPUMEHT c
coOuoIeHeM paBUII TEXHUKU
0€301MacHOCTH.

PacnioznaBath ¢ochaT-noHbI

30

OO0mass XapakTepuUCTHKa 3JEMEHTOB
IVA-rpynmsl. Yrinepos

JaBathb o01IyI0 XapaKTePUCTUKY
aToMaM, TPOCTBIM  BEIIECTBAM H
coeMHEHUsIM 371eMeHTOB |V A-rpynmel B
3aBUCHMOCTH OT WX TIOJIO)KCHUS B
MEePUOINYECKON CUCTEME.
XapakTepu3oBarb C HCIOJb30BAHUEM
pycckoro (poAaHOro) s3bIKa U SI3bIKa
XUMUHU CTpOCHHE, AITOTPOTIHIO,
¢buznueckue M XHWMUYECKUE CBOICTBA,
MOJTy4eHUE W TMPUMEHEHHEe amMopgHOTO
yriaepoaa.

CpaBHHMBaTh CTpPOCHHME U CBOWCTBa
anMasa ¥ rpagura.

OnuceiBaTh OKHUCJIUTEITHHO-
BOCCTaHOBUTEIbHBIE CBOWCTBA YIIIEPO/Ia.
[TpoBoawTh, HAOMIOIATH W OIHCHIBATH
XUMHYECKUAN IKCIIEPUMEHT c
COOIIOIEHUEM paBUI TEXHUKU
0e30MmacHOCTH

15
HeeIs

31

KI/ICHOPO,[[HBIC COCAUHCHUS yrijiepoaa

XapakTepu3oBaTb C HCIOJb30BAHUEM
pycckoro (poAaHOTO) S3bIKa U S3bIKa
XUMUU COCTaB, buznveckue u
XUMUYECKHE CBOMCTBA, MOJIY4YEHHE U
MIPUMEHEHHE OKCHJIOB yTiepo/a.

YcranaBnuBaTh MPUYHHHO-
CIIEICTBEHHBIE CBA3M MEXKIy BUIOM
XUMUYECKOMN CBSI3U u TUTIOM

16
HeIeIs

32




KPUCTAIJIMYECKONW PpEHIeTKH B OKCHAAX
yraepoga W HUX  (QU3HYECKUMU u
XUMHUYECKUMU CBOWMCTBAMHU, a TaK XKe
IPUMEHEHHUEM.

Cobmonath MpaBuIa TEXHUKHU
0e30MmacHOCTH TIpH MCIOJIb30BaHUHN
MEYHOT'O OTOIUICHUS.

Oxa3piBaTh  MEPBYID MOMOIIb  MpHU
OTpaBJICHUH YTapHBIM T'a30M.
XapakTepu3oBarb C HCIOJb30BAHUEM
pycckoro (poAaHOro) s3bIKa U SI3bIKa
XUMUU COCTaB, busznueckue |
XMMHUYECKHE CBOMCTBA, MOIy4YeHUE U
NPUMEHEHHE YTOJIIbHOW KHCIOTHI H €e
coient (xapOboHaTOB "
TUIpoKapOOHATOB).

WnmocTpupoBaTh 3aBUCUMOCTb CBOMCTB
YTOJIBHOM KHCIIOTHI OT €€ COCTaBa.
[TpoBoauTh, HaOMIONATH W OMMCHIBATH

XI/IMI/ILICCKI/Iﬁ 3KCH€pI/IMCHT C
coOIII0IEHUEM MPaBHII TEXHUKHA
0€30IaCHOCTH.

Pacnio3HaBaTh KapOOHAT-HOH.
BbIMONHATE pacdersl MO0 XUMHUYECKHM
dopMynaM M ypaBHEHHUSM pEaKIHid,
MPOTEKAIOIIUX C YYaCTHEM COEIUHEHUI
yriepoaa

32

[TpakTiueckas pabora 5.
[lonyuenne  yraekucioro
M3yYEHHE €r0 CBOWMCTB

rasa

u

[Tonyuats, coOupaTh W pacHo3HaBaTh
YTJIEKUCIIBIN Tas3.

OO6pamatscs c 1a00paTOPHBIM
000pyIOBaHWEM U HarpeBaTeIbHBIMU
npudopamMu B COOTBETCTBUH c
NpaBUJIAMU TEXHUKHU 0€30MaCHOCTH.

16
HeIeIs

33




HaOnrogate ¥ ONUMCHIBATh XUMHYECKHMA
HKCHEPUMEHT C TIOMOIIBI0 PYCCKOTO
(pomgHOTO) SI3bIKA U S3bIKA XUMHH.

DopMyIMpOBAThH BBIBO/IbI 1o
pe3ynbpTaTam [IPOBEACHHOIO
JKCIIEPUMEHTA.

CorpyaHuuath B Iporecce y4eOHOro
B3aMMOJICHCTBHS ITPH pabOTE B IPyMIIax

33

YrieBoopoasl

XapakTepu3oBaTb 0COOEHHOCTH COCTaBa
Y CBOMCTB OPTaHUYECKUX COCTMHEHUM.
Pa3nuuate npenenbHbIE U HENIPEAEIIbHbIC
YIJIEBOAOPOBI.

HaspiBath u  3ammceiBaTh  (HOPMYIIBI
(MOneKyIspHbIE u CTPYKTYpHBIE)
BOKHENIINX IIpEACTaBUTENEN
YTJIEBOJOPOOB.

HabGmronate 3a XOOOM XHMMHYECKOTO
SKCIIEPUMEHTA, ONUCHIBATh €r0 U JIENIATh
BBIBOJIBI HA OCHOBE HAOIIOICHUH.
OUKCUPOBATH pe3yJIbTaThI
OKCIEPUMEHTA C TOMOIIBK PYCCKOIO
(pomHOTO) 53BIKA, & TAK K€ C MOMOIIBIO
XUMHUYECKUX GOPMYI U YpaBHEHHHA

17
HeeIs

34

Kucnoponconepxarniue
COCIIMHCHUS

OpraHu4CCKucC

XapakTepHu3oBaTh CIHUPTHI KaK
KHCIIOPOJICO/IEpIKAILIE  OpPraHuYecKue
COEJIMHEHUS.

KnaccudpunupoBate cnupThl 1O YHCITY
THJIPOKCHIIBHBIX TPYIIN B UX MOJIEKYyaxX.
HaszpiBath mpencraBuTeneil OgHO- U
TPEXaTOMHBIX CIIUPTOB ¥ 3aITUCHIBATH UX
(bopMyIIBI.

XapakTepu30BaTh KapOOHOBBIE KUCIOTHI

17
HeIeNs

34




KakK KHCJIIOPOACOACPIKAIINEC
OpraHn4YCCKUC COCANHCHUSA

35

Kpemuunii u ero coequHeHus

XapakTepu3oBaTb C HCHOJIb30BaHUEM
pycckoro (poaHOTo) si3blKa M SI3bIKA
XUMHH CTPOEHUE aTOMOB M KPUCTAJIOB,
bu3MYecKne M XUMHUYECKHE CBOWCTBA,
MOJIy4YeHHUE U IPUMEHEHHE KPEMHHUSI.
YcranaBiuBaTh IIPUYMHHO-
CJIEJICTBEHHBIE CBSI3U MEXAY CTPOCHUEM
aTOMOB, BHUJOM  XHMMHYECKOW CBS3H,
TUIIOM  KPUCTAJUTMYECKOH  pEelIeTKH
KpEeMHUSI W ero (pU3MYeCKHUMH "
XUMHYECKUMHU CBOMCTBAMH.

BEBIONTHATE pacdyeTsl M0 XUMHUYESCKUM
dbopMynaM ¥ ypaBHEHUSM pPEaKIIHii,
MPOTEKAIONIUX C YYaCTHEM KPEMHUS U
€ro COCIMHECHU.

XapakTepu3oBarb C HCIOJb30BAHUEM
pycckoro (poAaHOTrO) s3bIKa U SI3bIKa
XAMUU COCTaB, buznveckue u
XUMHUYECKHE CBOWCTBA, MOJYYEHHE U
MIPUMECHEHHUE KPEMHHUS.

CpaBHUBaTh JUOKCHIBI yriepojia U
KpEMHHUSI.

OmnuceiBaTh Ba)KHEHIINe THUIIBI
MIPUPOJIHBIX COCAMHCHHA KPEMHHS Kak
OCHOBHOTO 3JIeMEHTa TUTOC(hepsl

18
HeAeIs

36

CunmkaTHas IMPOMBIINIJICHHOCTDb

XapaxkTepru3oBaTh CUJIMKATHYIO
MPOMBIIUIEHHOCT U €€  OCHOBHYIO
MPOYKLIHIO.

YcranaBiauBaTh aHaJIOTUH MCKOY
pPa3siIndHbBIMU  OTpacCIsIMU CHJIMKATHOM
MPOMBIINIJICHHOCTH

18
HeIeIs

35




37

[Tonyuenne HeMeTaI0B

OnuchiBaTh HaXxOKIEHHWE HEMETAJUIOB B
IIPUPOJIE.

XapakTepu30BaTh (bpaKkLHOHHYIO
IIEPETOHKY  XUAKOrO  BO3/AyXa  Ka
COBOKYITHOCTb (PU3UYECKHX IPOLIECCOB.
AprymMeHTHpoBaTh OTHECCHUE
IPOLECCOB  MOJNYYEHHsS  aKTHUBHBIX
HEMETaJJIOB K OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIHBIM IIpOIieccaM

19
HeeIs

38

[lonydyenne BaKHEMIIMX XUMHUYECKHUX
COEIMHEHNN HEMETAIIIOB

XapakTepu3oBaTb  XHMMH3M,  CBIPbE,
anmaparypy W Hay4yHble IIPUHIIMIIBI
IIPOU3BOJCTBA CEPHOU KUCIIOTHI.
CpaBHUBaTb  NPOMU3BOACTBO  CEPHOU
KHCJIOTBI U ITPOU3BOACTBO aMMHaAKa

19
HeJens

39

0000menue no teme «Hemeramwisl 1 ux
COEIUHEHUS

[IpoBOIUTH  OLIGHKY  COOCTBEHHBIX
JIOCTH>KEHUH B YCBOCHHUH TEMBI.
KoppektupoBarb  cBOM  3HaHMS B
COOTBETCTBUU c IJIaHUPYEMBIM
pe3ynabTaToOM.

[TonyyaTh XUMHUYECKYIO0 HHPOPMAIUIO U3
Pa3IMYHBIX UCTOYHHUKOB.

[IpencraBiasTe MHQOpPMAIMIO O TeMeE
«Hemerannel» B BHJE TaONUI, CXEM,
OIIOPHOTO KOHCIEKTa, B TOM YHCIE C
npuMmeHeHneM cpeacts MKT

20
Hezens

40

KontponbHast pabora 2 1o Teme
«HemeTamiel 1 X cOeTMHEHUS

20
HeIeIs

MeTaiibl M UX CoeJMHEeHUSA

16

41

OO011ast XxapaKTepUCTHKA METAJIJIOB

OOBACHATH, UTO TAKOE METAJIIBI.

Xapakrepus3oBaTh XUMUYECKHE
AJIEMEHTBI — METAJUIBI T10 UX IOJOKCHHUIO
B IIEPUOIUYECKON CUCTEME

21
HeaeIs

36




JI.M.Menpenecena.

[Iporuo3upoBath CBOMCTBA HE3HAKOMBIX
METAJUIOB 1O WX IIOJIOKCHHIO B
MEPUOIUYECKON CHUCTEME XUMHUYECKHUX
anemenToB JI.M.Menaeneena.
YcranaBiuBaTh IIPUYMHHO-
CJIE/ICTBEHHBIE CBSI3M MEXIY CTPOCHUEM
aToMa, BHJOM XHMHYECKOU CBS3H U
TUIIOM KPUCTAJUIMYECKOM pEIIeTKH Y
METaJUIOB — IMPOCTBIX BEIIECTB M HX
COeJIMHEHU.

42

XHUMHUYECKHEe CBOMCTBA METAJIJIOB

OOBSICHATH, YTO TAKOE S]] AKTHBHOCTH
METaIJIOB.

[IpuMeHATh ero i XapaKTePUCTHKU
XMMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB
— METaJIIOB.

O0600mars CHUCTEMY  XMMHUYECKHX
CBOMCTB METAJLJIOB Kak
BOCCTaHOBHTEIILHBIE CBOWCTBA.
CocTaBnsiTh MOJICKYJISIPHBIC YpaBHECHUS

peaKuHﬁ, XaPaAKTCPUIYIOIIUX
XMMHYECKHE CBOICTBA METAJIJIOB B CBETE
YUCHUA 00 OKHCIIHUTCIBHO-

BOCCTAaHOBHTENIFHBIX  IpoOIleccax,  a
peakIMM C YYacTHEM DJIIEKTPOJIUTOB
MIPECTaBISTh TAKXKE U B HOHHOM BUJIC.
HaGnronate ¥ onMChIBaTh Peakluu MEXKY
BEIIECTBAMH C IOMOIIBIO PYCCKOTO
(poHOrO) SI3bIKA U SI3bIKA XMMHUHU.
CaMOCTOSITETbHO ~ TTPOBOJUTH  OTIBITEHI,
MOJTBEPXKIAIOIIHE XUMHUYECKHE
CBOHCTBa METAJUIOB, C COOJIOACHUEM
NpaBUJI TEXHUKH O€30MaCHOCTH

21
Hezens

37




43

OO0mias xapakTepucTuka 3jieMeHToB 1A-
TPYIIIBI

OOBSACHAT,  STUMOJIOTHIO  Ha3BaHUS
TPYIIIBI «IIEJTOYHBIE METAILIBDY.

JlaBath o011yt XapaKTEPUCTUKY
MIEJOYHBIX METAJIOB IO X IMOJ0KCHHUIO
B NEPUOANYECKON CUCTEME XMMUUYECKUX
anemenToB JI.M.Menneneena.
XapakTepru3oBaTh CTpOCHHUE,
du3MYecKue M XHUMHYECKHE CBOMCTBA
IIEJIOYHBIX METAJNIOB B CBETE OOIIEro,
0COOCHHOTO U CIMHUYHOTO.
[IpenckasbiBaTh buznvecKue u
XHMHYECKHE CBOWCTBA OKCHIOB H
TUJPOKCUJIOB IIEJOYHBIX META/VIOB Ha
OCHOBE UX COCTaBa W CTPOCHHUS U
MOATBEPKJIATh MPOTHO3bl YPABHEHUSIMU
COOTBETCTBYIOLIUX PEAKIIUH.

[IpoBoauTh pacueTbl MO XHUMHYECKUM
dbopMynaM W ypaBHEHHSM PEAKIUH,
MPOTEKAIOIIUX C YYaCTUEM UIEIOYHBIX
METaJIJIOB M UX COEeTMHECHUMN

22
HeeIs

44

OO0u1ast XxapakTepuCTHKA 3JeMEeHTOB |A-
TPYIIIBI

OOBACHATL  DTUMOJIOTHIO  Ha3BaHMS
TPYIIBI «IIETOYHBIC METAIIIBD».

JlaBathb o01IyI0 XapaKTePUCTUKY
IIEJTIOYHBIX METAJIOB IO WX ITOJIOKCHHIO
B MEPUOJUYECKON CHCTEME XHUMHUYECKUX
anemenToB JI.M.Menneneena.
XapakTepu3oBarth CTpOCHHE,
du3nYecKne W XUMHUYECKHE CBOWCTBA
IICJIOYHBIX METa/UIOB B CBETE OOIIEro,
0COOEHHOT0 U €IUHUYHOTO.
IIpenckassiBaTh dusnveckue u
XHMHUYECKHE CBOMCTBA OKCHJIOB W
THJIPOKCHJIOB IIEJOYHBIX METaNIOB Ha

22
Hezens

38




OCHOBE HX COCTaBa M CTPOCHUS U
MOATBEPKJIATh MPOTHO3bl YPABHEHUSIMU
COOTBETCTBYIOIIUX PEAKIIUI.

[IpoBoauTh pacueTbl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM pEaKIIHii,
MPOTEKAIOIIUX C YYaCTHUEM IIEIOYHBIX
METaJUIOB U UX COEJIMHEHUU

45

OO6mas xapakrepuctrka 3aemMeHToB |1A-
TPYIIIIBI

OOBSCHATH  STUMOJOTHIO  HAa3BaHHUS
TpyHIbI «UIEII0YHO3EMETTbHBIX
METaJLIbI».

JaBatb o01IyI0 XapaKTePUCTUKY
METaUIOB  3JIEMEHTOB IHA-rpynmst
(LIeT0YHO3eMENbHBIX METAJUIOB) MO HX
MIOJIO)KEHUIO B NEPUOAMYECKOM cucteme
XUMHYECKHUX JJIEMEHTOB
A.N.Menneneena.

XapakTepHu3oBaTh CTPOEHHE,
¢u3znueckue M XUMHUYECKHE CBOMCTBa
LIEJIOYHO3EMENBHBIX METANIOB B CBETE
00111eT0, 0COOEHHOT0 ¥ €IUHUYHOTO.
IIpencka3siBaTh buznyeckue U
XUMHYECKHE CBONCTBA OKCHJIOB U
rUIpoKcUI0B MetamioB |IA-rpynmer Ha
OCHOBE HX COCTaBa MU CTPOCHHUS U
MOATBEPKIaTh MPOTHO3bl YpaBHEHUSAMHU
COOTBETCTBYIOLIUX PEAKIIUH.

IIpoBoauTh pacdyeTbl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM DEaKIHii,
IIPOTEKAIOIINX c y4acTHEM
IIEIOYHO3EMENbHBIX METAUIOB U HUX
COCIMHEHUN

23
HeJens

46

OO6mas xapakTepuctrka 3aemMeHToB 1A-

OOBACHATE STHUMOJIOTHUIO Ha3BaHUA
IPpYIMIIbI «ICITO0YHO3EMCEIIbHBIX

23

39




TPYIIIBI

MeETaJLIbI».

JaBatb o01mIyto XapaKTePUCTUKY
METaJUIOB  3JIEMEHTOB IHA-rpymmsl
(111€7T0YHO3EMEIIbHBIX METAJIOB) MO UX
MOJIOKEHUIO B MEPUOAMYECKOM cucTeme
XUMHYECKHX JJIEMEHTOB
JI.1W.MenpeneeBa.

XapakTeprus3oBaTh CTpPOCHHUE,
busznueckue W XUMHUYECKHE CBOMCTBA
IEJIOYHO3EMENTbHBIX METaJUIOB B CBETE
00111er0, 0COOEHHOT0 U €TMHUYHOTO.
[Tpenckas3piBaTh dusnueckue u
XMMHUYECKHE CBOIMCTBAa OKCHJIOB U
ruipokcuioB Metaios |lA-rpynmer Ha
OCHOBE HUX COCTaBa W CTPOCHHUS U
MOATBEPHKIaTh MPOTHO3BI YPAaBHECHUSIMHU
COOTBETCTBYIOIIUX PEAKIIUH.

[TpoBoaWTh pacdeTbl MO XUMHUYCCKUM
dbopMynaM ¥ ypaBHEHUSM DPEaKIIHii,
MIPOTEKAFOIINX c y4acTHUEM
[IEIOYHO3EMENNbHBIX METaUIOB U UX
COeTUHEHNN

HCOCIIA

47

Kectkocts BOABI H
yCTpaHEHHs

CIIOCOOBI

cC

OOBACHATH MOHATHE KECTKOCTH BOJIBDY.
Pa3nuuarte BpEMEHHYI0 M IOCTOSHHYIO
JKECTKOCTb BOBI.

[Ipennarate  cnocoObl  yCTpaHEHHs
JKECTKOCTH BOJBI.

[IpoBonuTh, HaOMIOAATHP W OMHUCHIBATH
XUMUYECKUN 9KCIIEPUMEHT c
co0uIr0IeHuEeM IpaBUII TEeXHUKU
0e30macHOCTH

24
Hezens

48

[TpakTuueckas padota 6.
JKecTtkocTh  BOABI |

CII0COOBI

cC

[Tomy4ars, coOupaTh U pacro3HaBaThb
YTJIEKUCIIBIN T'a3.

24

40




yCTpaHEHHs

OOpamatscs c J1a00paTOPHBIM
o0opysoBaHHEM U HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBHH  C
[IpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.
HaOnrogate ¥ ONUMCHIBATh XMMHYECKHMA
HKCHEPUMEHT C TIOMOIIBI0 PYCCKOTO
(poaHOTO) S3bIKA U S3bIKA XUMHH.
dopMyIHpOBaTH BEIBO/IBI o
pe3yJbTatamMm MIPOBEICHHOTO
HKCIIEPUMEHTA.

CorpyaHuyath B Tmpolecce y4eOHOTro
B3aMIMOJICHCTBHS MPU PadOTE B IPyImIax

HCOCIIA

49

AIOMUHUH U €ro COCAMHCHUA

XapakTepru3oBaTh aJlOMAHUKA 10 €ro
IIOJIOXKEHUIO B MEPUOJNYECKON CUCTEME
XUMHYECKUX JJIEMEHTOB
A.N.Menneneena.

OnuceiBaTh cTpoeHUE, (U3HUECKUE WU
XAMHYECKHE  CBOMCTBA  QJIFOMHUHMSA,
MOATBEPKIasi HX COOTBETCTBYIOLIUMHU
YPAaBHEHUSMH PEAKIIHi.

OOBACHATL JBOMCTBEHHBIH XapakTep
XAMHYECKHX  CBOMCTB  OKcHAa H
TUAPOKCH]IA ATFOMUHHSL.
KoHkpeTn3upoBaTh 3J€KTPOJIUTUYECKOE
MOJy4YECHHUE METAJIOB ONMCaHUEM
IIPOU3BOJICTBA AIFOMUHUS.
YcraHaBnuBaTh 3aBUCUMOCTH OOsacTeit
MPUMEHEHUS] ATIOMUHUS U €r0 CIUIaBOB
OT CBOMCTB 3THUX BEILECTB.

[IpoBoanuTh pacueTbl MO XHUMHYECKUM
dbopMynaM ¥ ypaBHEHUSM DPEaKIIHii,
MIPOTEKAIOIINX C YYACTHEM AIFOMUHUS U
€ro COCIMHEHUI

25
HeIeNns
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50

Kene3o u ero coequHeHNUA

XapakTepu3oBaTh IOJIOKEHHUEKene3a B
MEPUOINYECKONH CHCTEME XHMHUYECKUX
3JIEMEHTOB J.M.MenaeneeBa u
0COOEHHOCTH CTPOEHHS aToMa JKeJe3a.
OnuceiBaTh (U3NYECKUE U XUMHUYECKUE
CBOMCTBA JKejes3a, MOATBEpXKAAs HX
COOTBETCTBYIOIIUMU ypaBHEHUSIMU
peaKkuui.

OOBACHATH HaJMUKE JBYX F'€HETUYECKUX
pANIOB coeMHeHNH xenesa Fe?t u Fe3*,
YcTaHaBIMBaTh 3aBUCUMOCTH 00JAcTei
NPUMEHEHHS JKelie3a U €ero CIUIaBOB OT
CBOICTB 3THX BEIECTB.

[TpoBoaWTh pacdeTbl MO XUMHUYCCKUM
dbopMynaM ¥ ypaBHEHUSM DPEaKIIHii,
MPOTEKAIOIINX C YIaCTHEM JKeJle3a U €ro
COEMHECHUM.

Habmtonate W omMchbIBaTh  peakuu
MEXIy BeIIeCTBAMH C  TOMOIIBIO
pycckoro (poaHOTO) s3bIKa W SI3bIKA
XUMHH.

25
HeeIs
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Kene3o u ero coeqHEHNS

XapakTepu3oBaTh TMOJIOKEHUEKEIE3a B
MEPUOIUYECKON CHUCTEME XUMHUYECKHUX
3JIEMEHTOB J.M.MennaeneeBa u
OCOOCHHOCTH CTPOCHHSI aTOMa XKele3a.
OnuceiBaTh (HU3UYECKUE U XUMHYECCKUE
CBOMCTBAa Keje3a, MOJATBEpKAAs HX
COOTBETCTBYIOIINMHU YpaBHEHUSIMH
peaKuui.

OOBICHATH HATUYUE ABYX T€HETHYCCKUX
pANOB coenuHeHui xenesa Fe?t u Fe*,
VcTaHaBauBaTh 3aBHCUMOCTL OOJIacTei
MIPUMEHEHHUS JKeJie3a M €ro CIUIaBOB OT

26
HeIeIs
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CBOIICTB 3THX BEIIECTB.

[TpoBoaWTh pacdeTbl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM DEaKIIHii,
MPOTEKAIOIINX C YIaCTHEM JKeJe3a U ero
COCIUHEHUH.

HaGnromate W ONUCHIBATH  pPEAKIUH
MEXIy BeIIeCTBAMH C  TOMOIIbIO
pycckoro (poaHOTO) si3bIKa H  SI3bIKA
XUMHH.

52

[IpakTuyeckas pabdora 7.
Perienue sxcrnepruMeHTaIbHbIX 33124 110
Teme «MeTanbl»

DKCIEepUMEHTATBHO HCCIIE/IOBATh
CBOIICTBa METAJJIOB U MX COEIH HEHUH,
pemarh 3KCIePUMEHTAIBHBIC 3a/1a4d T10
TeMe «MeTaibh)

PaGorath c 1a00paTOPHBIM
o0opysoBaHHEM U HarpeBaTelbHBIMU
npubopamu B COOTBETCTBUH c
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.
HaGnronaTe cBOMCTBa METANIOB U HX
COEIMHEHU M.

OnuceIBaTh XUMHUYECKHIA SKCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POTHOTO) SI3bIKA U
SI3BIKA XUMUH.

dopmyIHpoBaTh BBIBO/IBI o
pe3yibTaTam MIPOBEICHHOTO
HKCIEPUMEHTA.

Ompenenate (ucxonass W3 ydeOHOM
3a/1a4i) HeOOXOAUMOCTh HCIIOIh30BaAHUS
HaOJIIOICHNUS MJT DKCTIEPUMEHTA

26
HeJens
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Koppo3us MeTannos u crnocoosl
3allUThl OT HEE

OOBSACHATD MOHITHE KKOPPOZHI.
Paznuuath XUMHYECKYIO u
ANEKTPOJIUTUYECKYIO KOPPO3HUIO.
WnmoctpupoBaTe npuMepaMu MOHSATHS

27
Henes

43




«KKOPPO3US», «XUMHUECKAst KOPPO3US»,
«QIIEKTPOXUMHUYECKAsT KOPPOIUSD).
XapakTepu30BaTh CIIOCOOBI 3aIIUTHI OT
KOpPpO3UH

54

MeTtanibl

B IpUpOJE.

MCTAJIYypTrun

ITousatue

0

Knaccudumuposars GopMbl TPUPOTHBIX
COEIMHEHUN METAJLJIOB.
Xapaktepu3oBaTb  OOIIUME  CIOCOOBI
MOJTYYEHHUST METAJUIOB: MUPO-, THIPO- U
AIIEKTPOMETAIUTYPTHIO.
KoHKkpeTn3upoBarh CriocoObI MOTYICHHS
METAJUIOB NPUMEPaMU U YpPaBHEHHSIMHU
peaKIuii ¢ COCTaBIICHUEM DJICKTPOHHOTO
OanaHca.

OnuceiBaTh JOMEHHBIH TIpoIecC W
AIEKTPOIUTHIECKOE MoJTy4yeHue
METaJIJIOB.

Pasnuyarh yepHbIe U IIBETHBIE METAILIBI,
9YT'YH U CTAJTh

27
HeeIs

55

MeTtasbl

B TIpHPOJIE.

MEeTaJulypruu

Ilousarue

(0]

Knaccudumnuposats HopMbl IPUPOTHBIX
COCJIMHEHUH METaJIJIOB.
XapakTepu3oBaTb ~ OOIIME€  CIOCOOBI
MOJYYECHUS] METAJUIOB: MHUPO-, TUIPO- U
AIEKTPOMETAILTYPTHIO.
KonkpeTtusupoBaTh CriocOObI TOTYICHUS
METaJUIOB IPUMEPAMH U YpPABHEHHUSIMU
peaKkuuii ¢ COCTaBICHUEM BJIEKTPOHHOTO
Oananca.

OnuceiBaTh JOMEHHBIM  MpPOLIECC U
AIEKTPOIUTUYECKOE MOJTyYEHHE
METaJIJI0B.

Paznuuare yepHble U I[BETHBIE METAJUIbI,
YyT'YH U CTaJIb

28
Hezens
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56

0O0001menue 3HAHUNA 1o TEME
«MeTanibl»

[IpoBoauTh  OLEHKY  COOCTBEHHBIX
JIOCTUKEHUN B YCBOCHHUH TEMBI.
KoppektupoBate  cBOM  3HaHuUd B
COOTBETCTBUU c IJIAHUPYEMBIM
pe3yabTaToOM.

[TomrygaTs XUMUYECKYI0 HHGOPMAITUIO U3
Pa3IMYHBIX UCTOYHHUKOB.

[IpeacraBnsate uHOpPMAIUIO MO TEMe
«Metamnel» B BUAE TaONUIl, CXeM,
OIIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npuMmeHeHnuem cpencts MKT

28
HeeIs
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KontponsHas pabora 3 1o Teme
«MeTtanmie»

29
HeJens

XuMHS U OKPYKAKOLKH MUP

58

XUMHYECKUN COCTaB MJIaHEThI 3eMIIS

WNHuTterpuposarts CBEJICHUSA 1o
¢u3nyeckoil reorpaduu B 3HAHUS O
XUMHYECKOW OpPTaHU3aIMH TTaHETHI.
XapakTepu30BaTh XHMHYECKUH COCTaB
re0JIOTHYECKUX 000I04eK 3eMIIH.
PaznnuaTh MUHEpabl U TOPHbIE TOPOIBI

29
Heaems

59

OxpaHa OKpyXawumeh cpeabl  OT
XUMHYCCKOI'0 3arpsA3HCHUA

XapaxkTepru3oBaTh WCTOYHUKHU
XUMHUYECKOTO 3arps3HEHUs
OKPYXAaIOIIEeH CPeabl.

OnuceiBaTh T00aTBHBIE SKOJOTHIECKHE
MpoOJeMBbI, CBSI3aHHBIE C XHUMHYECKUM
3arpsi3HEHUEM.

[Ipennarats MyTH MUHUMH3AIIN
BO3JIEUCTBUSI XMMUYECKOTO 3arps3HEHUs
Ha OKPY’KaIOIYIO Cpeay.

[IpuBOANTH MpPUMEPHI MEXKITYHAPOIHOTO
COTpyIHHUYECTBA B 00JacTH OXpaHbI
OKPY’KaIOIIEH cpellbl OT XUMHUYECKOTO

30

HeIeIs
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3arpsA3HCHUA

O0o0meHue 3HAHMIIT MO XUMHMH 324
KYpC¢ OCHOBHOM mKoJibl. IloaroroBka
K OCHOBHOMY TroCyJIapCTBEHHOMY
k3ameny (OI'J)

60

BemectBa

[IpencraBnsate uHpOpMALMIO IO TEMe
«Ilepnognueckuit 3aKOH U
IEPUOANYECKAs] cucrema
AW .MenneneeBa B CBETe TEOPUH
CTPOCHHUSI aTOMa» B BHJE TAOJIUI, CXEM,
OIIOPHOI'O KOHCIIEKTa, B TOM YHCIE C
npumeHenneM cpeacts UKT.

BBINOIHATE TECTOBBIE 3a/laHUS 110 TEME.
[IpencraBiasaTe MHQOpPMAMIO IO TeMeE
«Buapl XUMHYECKOM CBS3M U THUIIBI
KPUCTAJUIMYECKUX PELIETOK.
B3auMocCBA3bp  CTpOEHHMS U CBOMCTB
BEUIECTB» B BHJE TaOIMI, CXeM,
OIIOPHOTO KOHCIIEKTa, B TOM YHCIE C
npumeHenneM cpeacts UKT.

30
HeeIs

61

XHUMHYECKHUE peaknuuu

[IpeacraBnsate uHOpPMAIUIO MO TEMe
«Knaccuukanusi XUMUYECKUX PEaKIIHid
M0 pa3IWYHBIM TIPU3HAKamM» B BHUJE
Ta0JIMI, CXeM, OMOPHOTO KOHCIIEKTa, B
TOM YHCII€ C TPUMEHEHHEM CpEJICTB
HUKT.

XapaktepuszoBaTh OKHUCJIUTEIIHHO-
BOCCTAHOBUTEJILHBIE peakiuu,
OKHUCIIUTEIb U BOCCTAHOBUTEIb.
3anuchiBaTh YPaBHEHUS OKHUCIUTEIBHO-
BOCCTaHOBUTECIILHBIX peakuuit c
ITOMOIIBIO MeToJ1a 3JIEKTPOHHOTO

31
HeIeIs
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OaslaHca

62

OCHOBBI HEOPTraHUYECKON XUMUU

Xapaktepu3oBaTh 00II1E, OCOOCHHBIE U
WHAUBUAYaJIbHbIE CBOMCTBA  KHUCIOT,
OCHOBaHMW M COJIe B CBETE TEOPHH
AIIEKTPOJIMTUYECKON JUCCOIUAIIIH.
ApPrymMeHTHpPOBATH BO3MOXHOCTb
MPOTEKaHUs XHMMUYECKUX pEaKiuil B
pacTBOpax dJIEKTPOJIMTOB HCXOIS W3
YCIIOBUH.

KnaccupumupoBare ~ HeOpraHMyecKue
BEIIECTBA 10 COCTAaBY U CBOICTBaM.
[TpuBOIUTE TPUMEpPHI TPEACTABUTEINCH
KOHKPETHBIX  KJIacCOB WU TpyHn
HEOPraHMYECKUX BEIIECTB

31
HeJenst

63

OCHOBBI HeOpFaHquCKOﬁ XHUMHHU

XapakTepu3oBarh 0O0IIHe, 0COOEHHBIE U
VHIUBUyAJIbHbIE  CBOWCTBA  KHUCIIOT,
OCHOBAaHMM M COJIEM B CBETE TEOPUU
AIEKTPOJIUTAYECKON AUCCOIUALINH.
ApryMeHTHpoBaTh BO3MOKHOCTH
MPOTEKAaHUs XHWMHYECKUX pEaKUuid B
pacTBOpax dJJIEKTPOJIUTOB HCXOAA U3
YCIOBUU.

Knaccudumnuposats HEOPraHUYECKUE
BEIIIECTBA 10 COCTABY U CBOMCTBAM.
[IpuBoauTE TIPUMEPBI NPEACTABUTENEH
KOHKPETHBIX KJIaCcCOB n rpyII
HEOPraHWYECKUX BELIECTB

32
HeIeNns

64

[ToBTOoperre u 0000mIeHHE TIO TEME.
[ToaroroBka Kk KOHTPOJIBHOU paboTe

BBIIOTHATE  TECTBI W yNpaKHEHUS,
pemarh 3aJa4u 1o TeME.

[TpoBoUTH OIICHKY COOCTBEHHBIX
JJIOCTH)KEHU B YCBOCHUU TEMBI.

32
HeIeIs

65

Kontponbnast pabora 4 (uTorosas o
KYpPCY OCHOBHOM IIKOJIbI)
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66

Ananus KOHTPOJIbHOU paboTHI.

IlonBenenne UTOroB roaa

Pe3zepBHOE Bpems

67 | PesepBHOE Bpems 33
HeJes
68 | PezepBHOE Bpems 33
Hees
69 | Pe3epBHOE Bpems 34
Henens
70 | Pe3epBHOE Bpems 34
Henens
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JlaGopaTopHBI OTIBIT.
JlaGopaTOopHBIil ONIBIT.
JlaGopaTopHBIN OTIBIT.
JlaGopaTOopHBIil OIIBIT.
JlaGopaTopHBIN OTBIT.
JlaGopaTOpHBIil ONIBIT.

JlaGopaTopHBIN OTBIT.
JlaGopaTopHBI OTIBIT.
JlaGopaTopHBIN OTIBIT.
JlaGopaTopHBIN OTIBIT.
JlaGopaTopHBI OTBIT.

JlaGopaTopHBI OTBIT.
JlaGopaTOpHBIil ONIBIT.

JlaGopaTOopHBIil ONIBIT.
JlaGopaTopHBI OTBIT.

JlaGopaTopHBI OTBIT.

JlaGopaTopHBI OTBIT.
JlabGopaTopHbIii OIBIT.
JlaGopaTopHBIil ONBIT.
JlabGopaTopHbIii OIBIT.
JlaGopaTopHBIil ONBIT.
JlabGopaTopHbIii OIBIT.
JlaGopaTopHBIil ONBIT.

JlaGopaTopHBbIil ONBIT.
JlabGopaTopHbIii OIBIT.
JlaGopaTopHBbIil ONBIT.
JlabGopaTopHbIii OIBIT.
JlaGopaTopHBbIil ONBIT.
JlabopaTopHbIii OIBIT.
JlaGopaTopHBIil ONBIT.
JlabopaTopHbIii OIBIT.
JlaGopaTopHBbIil ONBIT.
JlabopaTopHbIii OIBIT.
JlaGopaTopHBIil ONBIT.
JlabopaTopHbIii OIBIT.
JlabopaTopHbIii OIBIT.
JlaGopaTopHBIil ONBIT.
JlabopaTopHbIii OMBIT.
JlaGopaTopHBIil ONBIT.
JlabopaTopHbIii OIBIT.
JlaGopaTOpHBIil ONIBIT.
JlaGopaTopHBI OTIBIT.

JlabopaTopHBbIE OIBITHI

. B3aumopeiictBue ammuaka u xjopoBogopoaa. (O6opynoBanue «Touku poctay)
. Peakuus HelTpanusanuu.
. Habmronenue TernoBoro s dexra peakiny HeUTpaInu3aium.
. B3aumoeiictBue cepHoit kuciotsl ¢ okcugom meau (11).
. Paznosxenue nepokcua BOJOpoO/ia C MOMOIIBIO KaTajaa3bl KapTodes.
. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peaKkuy OT MPUPOIbI PEaruPYIOINX BEIIECTB
Ha IpUMepe B3auMOJICHCTBUS pacTBOpa TUOCY/Ib(aTa HaTPHs U XJopuaa 6apus,
THOCYJb(haTa HATPUS U COSIHOM KucioThl. (O0opynoBanue «Touku pocTay)
. 3aBHCUMOCTbH CKOPOCTH XUMHYECKON PEeaKIMK OT MPUPOIBl METAIIIOB MPH UX
B3aUMOJICHCTBHH C coysiHOM kucaoToi. (O6opynoBanue «Touku pocTtay)
. 3aBHCUMOCTbH CKOPOCTH XUMHYECKON PEAKIMK OT MPUPOJIbI KUCIIOT MIPH
B3aUMOJEICTBUM X C kene3oM. (Obopynosanue «Touku pocTay)
3aBHUCHUMOCTbH CKOPOCTH XUMHUECKON peakiuu oT TeMieparypsl. (O0opynoBanue
«Touku poctay)
10. 3aBUCHMMOCTb CKOPOCTH XUMHUYECKON PEAKIMK OT KOHIIEHTPAIMH Pearupyronmx
BemectB. (O6opynoBanue «ToUku pocTa)

11. 3aBUCHUMOCTb CKOPOCTH XUMHYECKOW PEAKIMH OT ILIOMIAIN COPUKOCHOBEHHUSI.
(ObopynoBanue «Touku poctay)

12. 3aBUCHUMOCTH CKOPOCTH XUMHYECKON peaKIMK OT HaJU4Us KaTaanu3aTopa.

13. ducconumarus ciiabbIx 3JEKTPOIUTOB HA TIPUMEPE YKCYCHOM KHCIIOTHI.
(O6opynoBanue «Touku poctay)

14. I3meHeHne OKpacku MHANKATOPOB B KUCIOTHOM Cpe/ie.

15. Peakius HeWTpalM3aluy pacTBOPa MIEIOYH PA3TUUYHBIMU KUCIOTaMH.
(ObopynoBanue «Touku poctay)

16. [Tonyuenue runpokcuna meau (1) u ero B3aumoneiicTBue ¢ pa3TUIHBIMU

KHCJIOTaMH.

17.B3aumMoeiicTBiE CHIIbHBIX KUCIOT ¢ okcuaom meau (11).

18. B3auMmoieiicTBHE KUCIIOT ¢ METaJJIaMH.

19. B3aumojieiicTBHE KUCIIOT ¢ MeTalIaMH.

20. B3anMoeicTBrE KHCIOT C METaJUIaMHU.

21. KayecTBeHHast peakiys Ha KapOOHAT-HOH.

22. Tlomy4yenne CTyIHSI KPEMHHEBOH KHCIIOTHI.

23. KauecTBeHHast peakiysi Ha XJIOpUI- WiH cyiabdar-uonsl. (O0opynosanue «Touku

pocTay)

24. VI3MeHeHMe OKpacKU MHIUKATOPOB B ILEIOYHOM cpee.

25. BzaumoielicTBrE TIET0UYEH C YTIIEKHCIBIM Ta30M.

26. KauecTBeHHas peakilis Ha KATHOH aMMOHHUSI.

27. Tonyuenne ruapokcuaa meau (1) u ero pasnoxenue.

28. Tlonyuenue rugpokcuna meau (1) u erd paznoxenue.

29. B3zaumoelicTBre KapOOHATOB ¢ KHCIOTaMHU.

30. [Monyuyenue runaporcuna xxenesa (I11).

31. BzaumoseiictBue xene3a ¢ pactBopom cynbdara menu (I1).

32. Pacrio3HaBaHM€ TaJIOTEH - HOHOB.

34. KauecTBeHHast peaxiysi Ha CylIb(aT-HOHBI.

36. KauecTBeHHast peakiiysi Ha KAaTHOH AaMMOHHSI.

37. XuMHUYeCKre CBOMCTBA a30THOMW KMCIIOTHI KaK AJICKTPOJINTA.

38. KauectBenHast peaxiust Ha GpochaT-HoH.

39. [NonyyeHue u cBOICTBA YrOIbHON KUCIIOTHI.

40. IpomyckaHue YrIeKUCIIOTO ra3a yepe3 pacTBOp CHIIMKATa HATPHSL.

41. B3aumopeicTBure xene3a ¢ pactBopoM cynbdara menu (I1).

42 Tlony4yeHnne n3BECTKOBOM BOBI U OTIBITHI C HEH.

43 Tlonyuenue ruapokcuos xenesa (1) u (111).

44 KadecTBeHHBIC PEAKIIMHM Ha KATHOHBI JKeye3a.

9.



JlaGopatopuslii onbIT. 45. 3ydyeHue rpanuTa.

1. y‘-Ie6HO'MCTOI[I/I‘-IeCKOC obecrieueHue 06p2130BaTeJ'IBHOFO Imponecca
Jluteparypa:
Jns yaurens:
1. Xwumus. 8-9xi.0.C.I'abpuensn, C.A.Cnaakos. [IpumepHbie pabourie mporpaMmbl. — M.:
[Tpoceemienue, 2020r.
2. Xuwmus. 9 xnacc: yueonuk / O.C.I'abpuensa. — M.: [Ipocsemenne, 2020r.
3. Xwumus. 9 kiacc. O.C.I'abpuensy, I'.I'.JIsicoBa. IIpoBepounbie 1 KOHTPOJIbHBIE pAOOTHI.
— M.: IIpocsemenne, 2021r.
4. Xwumus 9 knacc.O.C. IN'abpuensn, U.B.Axcenona, U.I'.OctpoymoB. Terpaas ams 1abopaTOpHBIX
OTIBITOB W TIpakTHuYeckux padot. — M.: [Ipocsemenue, 2021r.
5. Xwumus 9 xknace.O.C. IN'abpuensia, C.A.Cnankos, N.I'.OctpoymoB. Pabouas terpans. — M.:
[Ipoceemenue, 2021r.

JIns y4eHuKoB:

Xumus. 9 knacc: yueOnuk / O.C.I'abpuensn. — M.: Ilpocemenune, 2020r.

B mporecce 00ydeHHsSI XUMUW UCTIONB3YIOTCS CIICIYIOIINE TAOJIUIBI TIOCTOSIHHOTO SKCIIOHUPOBAHUSI:
«Ilepuoauyeckas cucrtema xumuueckux semeHToB [{. . MenaeneeBay, «Tabnuia pacTBOPUMOCTH KHUCIIOT,
OCHOBAHUU U CONEi», « ITEKTPOXUMHUUECKHN Psijl HAIPSHKEHUH METaIIoBy, «TexHrKa 0e30MacHOCTHY.

HNuTepHeT-pecypcebl:

http://www.mon.gov.ru MUHHCTEPCTBO 00pa30BaHuUs U HAYKH
http://www.fipi.ru [lopran ®UITN — OenepaiibHbIil MHCTUTYT NEAATOTUYECKUX
HU3MEPEHUM.

http://www.ege.edu.ru IToptan EI'D (undopmarnmonnoit moanaepxku EI'D)
http://www.probaege.edu.ru [Toptan Exunsrit 5x3amen

7. MatepualibHO TEXHUUECKOE 00eCTICUeHUE

7.1 YuebHoe obopynoBaHue
- Konnekiuu MeTayuioB U CIUTaBOB, MUHEPAIbHBIX U TOPHBIX MOPO/I.

- MOI[GJ'II/I aTOMOB, MOJICKYJI, KPUCTATINIMYCCKHUX PCHICTOK.

- Tabnu1pl HOCTOSHHOTO SKCIIOHUpPOBaHUsL: «Ileproauueckas cucteMa XMMHUYECKUX 3iieMeHToB [l 1.
MenneneeBay, «Tabnuira pacTBOPIMOCTH KUCIIOT, OCHOBAHHM M COJIEH», « DMEKTPOXUMHUECCKUHN PsIT
HanpsDKeHUH MeTaioBy, « TexHuka 6€301macHOCTH.
7.2 O6opynoBaHue /Ui NpOoBeIeHUH Ta00paTOPHBIX U MPAKTHUECKUX PadoT:
- X¥MHUYECKHE PeaKTUBbl U MaT€PHAJIbI:
1. mpocTble BelecTBa - Me/lb, HaTpUH, KaJIbIMii, aIFOMUHUM, MarHuii, xKene3o0, MUHK, Cepa;
2. oxcunbl — meau (1), kanbmms, xxenesa (111), maraus;
3. KHCIOTHI - COJIsSIHAs!, CepHasi, a30THas;
4. OCHOBaHUS - THUIPOKCHJ HATPWS, THIPOKCUI KaJIbIHS, THAPOKCHA Oapwsi, 25%-HBI BOIHBIN
pacTBOp aMMHaKa;
5. comu - xyopuasl Hatpus, meau (II), sxkenesa(Ill); HuTpaThl kamus, HaTpus, cepedpa; Cyab(haThl
meau(Il), xenesa(Il), xeneza(Ill), anromMmuHus, aMMOHUS, KaIHsl, OpPOMU HATPHUS,
6. makmyc.
- Xumuueckas 1abopaTopHast ocya, anmaparsl U TpUOOpHI.



1. mpuGops! A1t pabOTHI C razamMH - MOJIy4YeHUE, COOMpaHUE;
2. armapatsl ¥ IPHOOPHI IS ONBITOB C YKUJIKUMH U TBEPBIMH BEIIECTBAMHU.

Oo0opynoBanue nenrpa "Touka pocra':
- lludposas madoparopus mo XuMuu (yueHUUIECKas ),
- HoyTOyk;
- Kommiext OI'D o xumuu.
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JIMCT KOPPEKTHPOBKI

Ne i/t

[ara
BHECEHUA
U3MEHEHUHN

Kparkoe conep:xaHue BHECEHHbBIX
U3MEHEHU I

YeM BbI3BaHBI
(mpuunHbBI)
H3MCHCHHUS,
JIOTIOJTHECHUS

Haumenona
HUE pasjaena
(myHkTa)
[J1aHa, Kyaa
BHECEHBI
W3MEHCHHUS

OTBeTCTBE
HHOE
JIOJKHOCT
HOE JIMI0
U ero
pOCTIHCh
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