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ITosicHuTEIBLHASA 3aIMCKA

Pabouast mporpamMma 1mo Xxumuu 1jis 8-9 KIacCoOB MOCTPOCHA HA OCHOBE TPEOOBAaHUM K pe3yiibTaTaM
OCBOGHHUSI OCHOBHOH 00pa3oBaTelnbHONW MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHWs, OCHOBHOM
o0pasoBarenbHON MporpaMMbl OCHOBHOTO 00miero obpaszoBanusi MBOY « COII Ne 37», mporpamMmbl
BociuTanus, aBropckor mporpammel  O. C. TNabpuensima, U. I'. OctpoymoBa, C. A. CnankoBa. 8—9
KJIacChl: yuyeOHoe mocooue s oomeoopasoBaTenbHbix opranu3anuii / O. C. I'abpuensn, C. A. Cnaakos
— M.: Ilpocsemenue, 2019.

esn npeamera:

. Dopmuposanue y yaalumxcs 1eIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUpA.

. Pazeéumue 103HaBaTEIHHBIX UHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
y4alIuxcs B MPOLECCe U3YUYEHHS] XUMUYECKON HAYKU U €€ BKJIAla B COBPEMEHHbBIM HayYHO-TEXHUYECKHUI
nporpecc; GOopMUPOBaHHE BAKHEHIITUX JIOTHICCKUX OTEPAIMA MBIIUICHUS (aHAIN3, CHHTE3, 00001IIeHHe,
KOHKpETH3aIusi, CPaBHEHHE U JIp.) B MpOIecce MO3HAHUS CHUCTEMbl BAKHEHUINNUX TOHSATUH, 3aKOHOB H
TEOpUi O COCTaBe, CTPOCHUH, CBOMCTBAX U MPUMEHEHUN XUMHUECKUX BEIIECTB.

. Bocnumanue y0ex1EHHOCTH B TOM, YTO MPUMEHEHHE MOJIYYCHHBIX 3HAHUN U YMEHHH 110
XUMUU SBJISETCS 00BEKTUBHOM HEOOXOAMMOCTBIO JIJIs1 0€30MMacHON pabOThI C BEIIECTBAMH U MaTepHAIaMH
B OBITY M Ha IIPOU3BO/ICTBE.

. Ilpoekmuposanue u peanusayua BHITYCKHUKAMH OCHOBHOW  IIKOJIBI  JIMYHOM
00pa3oBaTeNbHON TPACKTOPUH: BHIOOp TTPodrIsi 00ydeHUs B CTapIICH MIKOJE WM TPO(EeCcCHOHATIBHOTO
00pa30BaTENBLHOTO YUPEKACHUSI.

. Osnaodenue K/1104e6biMu KOMnemeHyuamu: y4eOHO-T03HABATEIbHBIMH,
MH()OPMAIIMOHHBIMHU, IICHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATHBHBIMHU.

JUist TOCTIKEHUST ATUX 1Iele B Kypce XMMHUHM Ha CTYIEHH OCHOBHOTO OOIIEro 0Opa3oBaHUs PEIIaloTCs
CIENYIOIINE 3aa4YH:
v (hOpPMHUPYIOTCS 3HAHMSA OCHOB XUMHUYECKON HAayKW — OCHOBHBIX (DAKTOB, MOHSTHI, XMMHYECKUX
3aKOHOB M TEOPUH, BBIPAKEHHBIX ITOCPEACTBOM XUMHUYECKOTO SI3bIKA;
v/ pasBMBAaIOTCSA YMEHHs HAOIIOATh U OOBACHAIOT XMMHUUYECKUE SBICHUS, IIPOMCXOIAIIKE B IPUPOJIE,
71a00paTOPHBIX YCIOBHUSX, B OBITY U Ha IPOU3BOJICTBE;
v\ IpHOOpPETAIOTCS CHelUaIbHbIE YMEHUS M HABBIKU 110 0€30IIaCHOMY OOpPAIEHHIO ¢ XUMHYECKUMHU
BEILIECTBAMM, MATEpUaAIaMU U IPOLECCAMU;
v (opMupyeTCs 'YyMaHHCTHYECKOE OTHOIIEHHE K XMMHUM KaK IPOM3BOAUTEILHOM CHIE OOIIECTB, C
MOMOIIbIO0 KOTOPOH peraroTcs riodaabHble TPOOIeMbl YEIOBEUECTBA,
OCYILIECTBJISIECTCS. MHTETPALlAsl XMMUYECKOW KapTUHBI MUPA B €IMHYIO HAYYHYIO KapTUHY;
yCTaHOBJEHHE TpeOOBaHUMN K BOCIUTAHUIO U COLUUAIM3AIMM OO0YyYarolMXCs Kak 4YacTh
00pa3oBaTeNbHON MPOTrpaMMbl U COOTBETCTBYIOIIEMY YCHJICHHIO BOCIUTATEIILHOTO MOTEHIMAA
HIKOJIbI, 00E€CMIEUEHNUI0 UHIUBUIYaTHU3UPOBAHHOTO IICUXO0JIOTO-TIEJarOrMYECKOT0 COMPOBOXKICHUS
Ka)XI0ro o0ydJaromierocs, GopMupoBaHUIO 00pa30BaTEILHOTO Oa3uca, OCHOBAaHHOTO HE TOJIHKO Ha
3HaHUSAX, HO W Ha COOTBETCTBYIOUIEM KYJIbTYPHOM YpPOBHE pPa3BUTHUS JIUYHOCTH, CO3JAHUIO
HEOOXOUMBIX YCIOBHI IS €€ CaMOpealIn3allHiH.
v' TemaTH4eckoe ILIAHHPOBAHUE 10 XHUMHUH 1JIsI 8-9 KJIACCOB COCTABJIEHO € Y4ETOM paGoveii MporpaMMbl
BOCIIUTAHHSA . BocIMTHIBaeT MOTEHNMAJ IAHHOTO Y4eOHOI0 MpeaMeTa ,00ecnevynBaeT peajnu3anuio
CJIeAYIOUIUX HeJdeBbIX NpuopuTeToB o0y4aromux OO0
B BoCnMTaHMM AeTeH MOAPOCTKOBOTO Bo3pacTa (YpOBEHb OCHOBHOT'O
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001Iero 06pa3oBaHmsl) TAKMM IIPHOPUTETOM SBJISETCS CO3MaHHUE OIarOnpHsITHBIX
YCIIOBHUH ISl pa3BUTHS COITUAIBHO 3HAYMMBIX OTHOIICHHHA IIIKOJILHUKOB, H,
MpPEXJIE BCErO, [IEHHOCTHBIX OTHOIICHH:

K CEMbe, KaK IJIaBHOM OIOpe B )KU3HH YEIIOBEKA M UCTOYHHKY €TI0

CYACThS;-
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K TPYAY, KaK OCHOBHOMY CIIOCOOY AOCTIKEHUS KU3HEHHOTO



0J1aromnoJy4dus yejaoBekKa, 3aj0ry ero yCIeIrHoro npodeccuoHaaibHOro
CaMOOTIPEICIICHAS U ONIYIIICHIS YBEPEHHOCTH B 3aBTPAIIIHEM JTHE;

K CBOEMY OTEUECTBY, CBOSH Majiol 1 OombIol PoauHe kak MecTy, B

KOTOPOM YEJIOBEK BBIPOC U MO3HAN MEPBLIC PAaJOCTH U HEYIauH, KOTOpas 3aBellaHa
eMy MpeIKaMU U KOTOPYIO HY>)KHO 00eperarh;-

K TMPUPOJIE, KaK HCTOYHHKY KU3HHU Ha 3eMIIe, OCHOBE CaMoro ee

CYILIECTBOBAHMSI, HY>KIAIOIIECHUCS B 3aIIUTE U MOCTOSSHHOM BHUMAaHUU CO CTOPOHBI
YeJI0BEeKa;

-K MHpY, KaK TJIaBHOMY MIPHUHIIUAITY YEJIOBEUYESCKOTO OOIICKUTHSI, YCITOBHIO
KPENKO# Mpy>KObl, HAJIAXXUBAHHS OTHOIICHUH C KOJUIETaMH 10 paboTe B Oy IyIeM
1 CO37aHMs OJIAarONPHUATHOTO MUKPOKIIMMATa B CBOEH COOCTBEHHOH CEMbE;

K 3HAHUSIM, KaK HHTEIUICKTyalIbHOMY PECYpCy, 00eCTICUHBAIOIIIEMY

Oymyiiee 4enoBeKa, Kak pe3ybTaTy KPOITOTIIMBOTO, HO YBIEKATEILHOTO yU4eOHOTO
K KyJbType, KaK TyXOBHOMY OOTaTCTBY OOIIECTBA U BAXKHOMY YCIIOBHIO
OIIYIICHUS YEJTOBEKOM MOTHOTHI IPOXKUBAEMOI KU3HU, KOTOPOE JAIOT EMY
YTEHUE, My3bIKa, HCKYyCCTBO, TeaTp, TBOPUECKOE CAMOBBIPAKCHHE;

K 37I0POBBIO, KaK 3aJI0Ty JOJITOM U aKTUBHOM KU3HU YEIOBEKA, €ro

XOPOIIIETO HACTPOCHUS M ONTUMHUCTHIHOTO B3TJIsAIa HA MUD;

K OKPYKAIOIIUM JIFOJISIM, KaKk 0€3yCIOBHOM M a0CONOTHOM IIEHHOCTH, KaK
PaBHOIIPABHBIM COITHABHBIM MTAPTHEPAM, C KOTOPHIMH HEOOXOAMMO BEICTPANBATH
JIOOpOXKENaTEIbHBIC U B3aUMOIIOIICPKUBAIOIINE OTHOIICHHUS, TAIOIIUE YSIIOBEKY
pazgocTh OOIIECHUS 1 TTO3BOJISIIONTNE M30eTaTh TyBCTBA OJJUHOYCCTBA;

K caMuM ce0e, KaK X03s5eBaM CBOSH CYIbObI, CAMOOIPEISIISIOIIUMCS 1
CcaMOPEaATN3YIOMNMCS TUIHOCTSIM, OTBEUAOIIINM 32 CBOE COOCTBEHHOE OymyIiiee.
JlaHHBII ICHHOCTHBIM aCTIEKT YEJI0BEUECKOM AKU3HU UPE3BbIUAHO BaXKEH

JUISL IMYHOCTHOTO Pa3BUTHS MTKOJIHHUKA, TAK KaK MMEHHO IIEHHOCTH BO MHOTOM
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OMPEACIIAIOT €TO JKU3HCHHBIC LICJIU, CTO MOCTYIIKH, €TO NOBCCAHCBHYIO JKU3Hb.

Kypc xumnu B 8—9 kmaccax paccuutan Ha 2 yaca B Hejaento B oObeMe 136 yueOHbIX yacoB. M3yuenue
ATOro Kypca JAaeT BO3MOXKHOCTb BBIIIYCKHMKY OCHOBHOM WIKOJBI ycremHo caatb OI'D mo XxumMum Kak
MpeaMETa 1Mo BEIOOPY.

1. Ilnanupyemble pe3yJbTaThl
[To 3aBepiIeHU O Kypca XMMHUH HAa dTaHE OCHOBHOTO O0IIET0 00pa30BaHUS BBHITYCKHUKHA OCHOBHOM
IITKOJTBI JIOJKHBI OBJIAJIETh CIETYIONUMHU PE3yIbTaTaMu:

1. JTuunocmmuvie pesynomamer:
1) ocosnanuecsoeii STHUUECKOM TIPUHAIEKHOCTH, 3HAHUE UCTOPHH XUMUH U BKJIaJa POCCHHCKON
XUMHYECKON HAyKU B MUPOBYIO XUMHUIO;
2) (popmuposarueoTBETCTBEHHOIO OTHONIEHHS K TO3HAHHUIO XMMHHU; TOTOBHOCTH U CIIOCOOHOCTH
00yJaroIUXCs K CAMOPA3BUTHUIO U CAaMOOOPA30BaHUIO HA OCHOBE M3yUEHHBIX ()aKTOB, 3aKOHOB U TEOPHUI
XUMHH; OCO3HAHHOTO BHIOOpA U MOCTPOCHHUE MHANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPUH;
3)  opmuposanuenenocTHONECTECTBEHHO-HAYYHOM KAPTUHBI MUPA, HEOTHEMIIEMON YaCThIO KOTOPOi
ABJISICTCA XUMUUCCKas KaApTHUHA MUPA,



4) oenadenuecoBPEMEHHBIM 3bIKOM, COOTBETCTBYIOIIUM YPOBHIO PA3BUTHs HAYKH U OOIECTBEHHON
MPAKTUKHU, B TOM YHUCIIE U XUMHUUECKHUM;

5) oceoenueconnanbHBIX HOPM, IPABUII IIOBEAEHUS, POJIEH 1 (OPM COLMAIBHOMN KU3HH B COLIUYME,
MPUPOJIE U YaCTHOM KU3HU HA OCHOBE 3KOJOTHUYECKON KYJIbTYphI U 0€301acHOro oOpalieHus ¢
BCIICCTBAMU U MATCpUATIaMU,

6)  popmupoeanuexOMMyHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUH CO CBEPCTHUKAMH M B3POCIBIMHU B
nporiecce 00pa3oBaTENbHOM, OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIE0BATEIHCKON, TBOPUECKON 1
APYyrux BUAOB ACATCIbHOCTH, CBA3AHHBIX C XUMHUECH.

II. Memanpeomemnuviepezyiomamot:
1) onpedenenueneneii cobCcTBEHHOr0 0OyUYEHUS, TIOCTAHOBKA U (YOPMYIMPOBAHUE IS CeOS HOBBIX
3a/ay;
2) naanuposanuenyTei TOCTHKEHHS JKETAEMOr0 Pe3yiibTaTa 00yJeH s XUMUM KaK TEOPETHYECKOTO, TaK
U SKCIIEPUMEHTAIILHOTO XapaKTepa,
3) coommnecenuecBoux NeNCTBUI C TUIIAHUPYEMBIMH PE3YIILTATAMH, OCYUJECMELEHUCKOHTPOIIS CBOEH
JEeSITeITHHOCTH B TIPOIIECCEe TOCTHIKCHUS PE3YIIbTaTa, onpedeieHuecioco00BICHCTBHIUIIPH BBITIOTHEHUH
71a060paTOPHBIX U MPAKTHYECKUX padOT B COOTBETCTBUU C MMPaBUIIAMH TEXHHUKH 0€30MaCHOCTH;
4) onpeodenenuercTOUHNKOB XUMHYECKON HH(POPMALIMH, TONYIEHHUE U aHAIN3 €, CO3IaHuUe
WH(OPMAIIMOHHOTO IPOAYKTA U €T0 MPE3CHTAIIS;
5) ucnonvzoeanueoCHOBHBIX HHTEIUIEKTYAIBHBIX ONEPAIMi: aHAIM3a ¥ CHHTE3a, CPDABHEHUS 1
cHCTeMaTH3aIiH, 0000IIEHIS 1 KOHKPETH3AINH, 8bls6/1eHuUe TIPUIUHHO-CIICJICTBEHHBIX CBSI3CH 1
HOCMPOEHUeTOTHYECKOTO PACCYKICHUS U YMO3aKITIOUeHUS (MHIyKTHBHOTO, JETYKTUBHOTO U 110
aHAJIOTHH ) HAa MaTepualie ECTECTBEHHO - HAYYHOTO CO/ICPIKaHUS;
6) ymenueco3naroT, IPUMEHATH U IPE0OPA30BHIBATH 3HAKU U CUMBOJIBI, MOJIENIU U CXEMBI JUISl PEIICHUS]
y4eOHBIX U IMO3HABATEIbHBIX 33]1a4;
7) ¢opmuposanuenpazsumue’K0I0rMIECKOro MBILIUIEHHS, YMEHUE TIPUMEHSATH €r0 B IO3HABATENLHOIM,
KOMMYHHUKATUBHOH, COIIMAIbHON TTPAKTHUKE U MPOodeCCHOHATBHON OPUEHTAINH;
8) eenepuposanuenieii v onpeeaeHne CPEACTB, HEOOXOMMMBIX JJIsSl KX PEATM3allUH.

II1I. ITpeomemnvie pesyromamot:

BbInyCKHUK HAy4YUTCH:
®  XapaKTepu30BaTh OCHOBHBIC METO bl IO3HAHUS:HAOIIOICHHE, U3MEPEHIE, YKCIIEPHUMCHT;
e OIIMCHIBATH CBOMCTBA TBépI[I:IX, KHUIOKUX, F3.3006pa3HBIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBLIC

NPU3HAKHY;
®  PACKPBIBATH CMBICII OCHOBHBIX XMMUYECKHUX MOHATHH «aTOM»,«MOJIEKYJay, «XUMHUYECKUI
JIEMEHT»,  «IIPOCTOE BEILECTBOY, «CI0KHOEBEIIECTBOY, «BAIEHTHOCThY, «XUMUYECKAs

peakLusa», UCIONb3Ys 3HAKOBYIO CUCTEMY XUMUH;

® PAacKpBIBATH CMBICI 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

pa3nuuyaTh XMMUYECKHE U (PU3UYECKUE SIBICHUS;

Ha3bIBaTh XUMUYECCKUE DJICMCHTBHI;

OIpeNIeNIATh COCTaB BELIECTB M0 UX (hopMyiam;

OIPEACIIATh BAJICHTHOCTh ATOMA 2JIEMEHTA B COCIMHEHUSAX;

OINPEACIIATh TUIl XUMUYECKUX PEAKIUM;

Ha3bIBaTh MPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMUYECKUX PEAKLINN;

BBIABJIATH IPU3HAKU, CBUACTCIILCTBYIOIIHUEC O NPOTCKAaHUN XUMHUYECKOM pCaKkuuu npu
BBITIOJTHEHHUHN XUMHWYCCKOI'O OIIbITA,

COCTaBJIATH (hOPMYJIbI OMHAPHBIX COCAMHEHUN;
® COCTaBJIATH YPAaBHCHUS XUMUYCCKHUX PEAKITHIA;



coOuro1aTh rpaBuiia 0€30MacHoN padoThl MPU MPOBEIECHUH ONBITOB;
MOJIB30BaTHCS JTA00OPATOPHBIM 000PYIOBAHUEM U TTOCYI0H;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;
BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEeHTa Mo (popMysie COeAMHEHNUS;
BBIUHCIISATH KOJIMYECTBO, 00BEM UITU MaccCy BEIIECTBA MO KOJUYECTBY, 00bEMY, Macce pearecHTOB
WM MIPOJYKTOB PEaKLUu;
XapaKTepu30BaTh GU3NUYCCKUE M XUMUIECKIE CBOMCTBA MPOCTHIX BEIIESCTB: KUCIOPOIa U
BOJOPO/IA;
MOJIy4aTh, COOMPATh KUCIOPO. U BOJIOPOI;
pacrno3HaBaTh OMBITHBIM ITYTEM ra3000pa3HbIe BEMECTBA: KUCIOPOI, BOJOPOI;
pacKpbIBaTh CMBICH 3aKOHAa ABOTapO;
PacKpbIBaTh CMBICI MOHATUH «TeTI0BOH 3(h(eKT peaknm», «MOJSPHBIA 00BEM»;
XapaKTepu30BaTh GU3NUECKUE U XUMUIECKIE CBONCTBABO/IBI;
PaCKpbIBATh CMBICH MOHSTHS «PACTBOPY;
BBIYHCIIATH MAaCCOBYIO JIOJII0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;
MIPUTOTOBJISITH PACTBOPHI C OMPEICIEHHON MAaCCOBOM J10JI€H PACTBOPEHHOTO BEIIECTBA;
Ha3bIBaTh COCAMHEHMSI U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;
XapaKTepu30BaTh GU3NYECKUE U XUMUYECKIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHHUM, COJICH;
ONpEeNENsATh MPUHAIICKHOCTD BEILIECTB K OMPEACIICHHOMY KJIACCy COECUHEHUI;
COCTaBIATh (POPMYIIBI HEOPTAaHMYECKUX COCTUHEHHUHN U3yYCHHBIX KJIACCOB;
MPOBOJIUTH OMBITHI, MOATBEPKAAIOIINE XUMHUUYECKUE CBOMCTBA U3YUEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;
pacno3HaBaTh ONBITHBIM ITYTEM PaCTBOPHI KUCIOT U IIEJI0Uel 110 U3BMEHEHHUIO OKPaCKU
WHJUKATOPA;
XapaKTepu30BaTh B3aMMOCBSI3b MEX/Y KIacCaMU HEOPTraHUUECKUX COECTUHEHHIA;
packpsiBaTh cMmbici [leprnoandeckoro 3akona JI. 1. Menzaeneena;
00BACHATh (HU3UYSCKUN CMBICI aTOMHOTO (ITOPSIKOBOT0) HOMEpa XUMHYECKOT0 3JICMEHTA,
HOMEpOB I'PYMNIbI U nieproaa B nepuoandeckoit cucreme /. . Menneneena;
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOSHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Tpeesiax
MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYIIIL;
XapaKTepu30BaTh XUMHUYECKHUE 3JIEMEHTHI (OT BOJOPOAA IO KaJIbLKs) HA OCHOBE UX MOJOXKEHUS B
nepuoandeckoit cucreme Jl. . MenneneeBa u 0COOEHHOCTEH CTPOCHHSI UX aTOMOB;
COCTaBJIATh CXEMBI CTPOCHUS aTOMOB MEPBBIX 20 AeMEHTOB neproandeckon cucremsl /1. U.
Menneneena;
pPacKpbIBaTh CMBICH MOHATHI: «XUMUYECKAs CBS3b», «QNEKTPOOTPULATEIHHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (DH3UYECKHIX CBOIMCTB BEIIECTB OT TUIA KPUCTATIMYECKOM
pemeETKY;
OTIpeeNATh BUJ XUMUYECKON CBA3M B HEOPTaHUYECKUX COCTMHEHUSX;
M300paxaTb CXEMbI CTPOEHHS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMU BUAAMH XUMHUYECKHUX
CBSI3EH;
PacKpbIBaTh CMBICII OHATUA «HMOHY, «KATHUOH»,«QHUOHY,«AJIEKTPOIUTHI,

«HEIJIEKTPOIHUTHI, «IJIEKTPOITUTHUECKAS
JUCCOIUALIUS, COKUCIUTEIb ), «CTEIIEHbOKUCIICHUS», <BOCCTAHOBUTENH», KOKUCIEHUE»,KBOCCTAHO
BJICHHEY;
ONpENIENATh CTENEHb OKUCIIEHUS aTOMa 3JIEMEHTA B COEIMHEHUH;
PacCKpbIBaTh CMBICI TEOPUU AIIEKTPOIUTHUECKON TUCCOLUALINY;
COCTaBJIATh YPABHEHHUS JIEKTPOJIUTUYECKON TUCCOLMALUM KUCIIOT, IEIOYEH, CONEN;
OOBSCHSATH CYITHOCTh TIPOIECCa AICKTPOIUTHUECKON NUCCOIMAIIMY U PEAKIIHii HIOHHOTO 0OMEHa;
COCTaBIISITh TOJHBIC M COKpAIIEHHBIE HOHHBIC YPAaBHEHUS PEaKInii OOMeHa,



OTIPECIATh BOZMOXKHOCTh MPOTEKAHUS pPeaKIuii HOHHOTO OOMEHa;

MPUBOJUTEL PEaKINH, MOATBEPIKIAFOIINE KAYSCTBCHHBIN COCTAB PA3IMUHBIX BEIICCTB;
OTIPEICIIATh OKUCITUTEh H BOCCTAHOBUTEIIb;

COCTaBJIAITh YPABHCHHS OKHCIUTEIIBHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA,

Ha3bIBaTh (PaKTOPHI, BIUSIIONIUE HA CKOPOCTh XMMHUYCCKON pPEaKIInM;

KJIACCU(UITUPOBATh XUMHUYCCKHE PEaKIIUU M0 Pa3IMYHbIM IIPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOSHHEM M CBOWCTBAMHU HEMETAIIOB;
MIPOBOJIUTH OTBITHI IO MOJTYYECHUIO, COOMPAHHMIO U U3YUCHHIO XUMUYCCKHUX CBONCTB
ra3000pa3HBIX BEIIECTB: YIICKUCIIOTO T'a3a, aMMHaKa,

pacrno3HaBaTh ONBITHBIM ITYTEM ra3000pa3HbIe BEIIECCTBA: YIIICKUCIIBIN ra3 1 aMMHaK;

®  XapaKTepU30BaTh B3aMMOCBS3b MEKIY COCTABOM, CTPOCHHEM 1 CBOMCTBAMH METAJIJIOB,;

e Ha3pIBATh OPraHMYECKHE BEIIECTBA 10 UX (hOpMyJie: METaH, 3TaH, STHIICH, METAHOJI, 3TaHOJI,
TIALIEPUH, YKCYCHASI KMCIIOTa, aMUHOYKCYCHAs KUCIIOTa, CTEapUHOBAs KUCJI0Ta, OJICHHOBAS
KHUCJIOTa, TJII0K034;

® OICHUBATH BIMSHHE XMMHYCCKOTO 3arPSI3HEHUS OKPYKAIOIIEH cpeibl Ha OPTaHNU3M YeJIOBEKa;

® TPaMOTHO OOpAaIIaThCs C BEIICCTBAMH B ITOBCETHEBHOW KHU3HU;

® OmNpEeIeNsITh BO3SMOXXHOCTh MTPOTEKAHUS PEAKIINI HEKOTOPBIX MPEICTABUTENCH OPraHNIeCKUX
BEIIIECTB C KKCIIOPOJIOM, BOJIOPOJIOM, METAJlZIaMU, OCHOBaHUSIMH, TaJIOTCHAMM.

BbINMyCKHHUK MOJYYUT BO3MOKHOCTh HAYUYHTHCS

*  BbIOBUSAMb U NPOBEPSIMb IKCNEPUMEHMANbHO UNOME3bl 0 XUMUYECKUX CBOUCNEAX 8eulecmas
HA OCHOBe UX COCMABA U CMPOEHUS, UX CHOCOOHOCMU 6CIMYNAMb 8 XUMUYECKUe Peakyuu, 0 xapakmepe u
NPOOYKMAX PA3NUYHBIX XUMUYECKUX PeAKYULL;

* Xapakxmepuzoeamv euiecmed no COCMaegy, CMpOeHUIo U C8OUCMBEAM, YCMAHABIUBAIOM
NPUYUHHO-CLEOCTBEHHBLE CE53U MENCOY OAHHBIMU XAPAKMEPUCTIUKAMU 8eUIeCBA;

* cocmasnsimeb MOJEKYIAPHbIE U NOJHblE UOHHbLE YPABHEHUsI NO COKPAUEHHBIM UOHHBIM
VPABHEHUSIM,

*  NPOSHO3UPOBAMb CNOCOOHOCb 8eUECMBA NPOSGIISIMG OKUCTUMETbHbLE ULU
80CCMAHOBUMENbHBIE CEOUCIBA C YHEMOM CMeneHell OKUCTIeHUs. IIeMEHMO8, 8X00AWUX 8 e20 COCMA8;

* cocmasnsams YpasHeHus peaKyuil, COOmeenmcmeayiouux nocied08amenbHOCmu npespaueuil
Heop2aHuyecKux 8eujecms paziuiHblx Kidccos;

*  8bIOBUSAMDb U NPOBEPSIMb IKCNEPUMEHMATLHO SUNOMeE3bl O PE3YIbMamax 6030elcmeus
PA3TUYHBIX YaKMOPO8 HA USMEHEHUe CKOPOCMU XUMUYECKOUPeaKyuu,

*  UCNONBL308aMb NPUOOPEMEHHBLE 3HAHUSL OJIS1 IKOAOSUHECKU SPAMOMHO20 NOBEOCHUSL 8
OKpydHcaiouell cpeoe;

*  UCNONBL308AMb NPUOOPEMEHHBLE KTI0UeBble KOMNEMEHYUU NPU 8bINOJHEHUU NPOEKNO8 U
VUeOHO-UCCAe008aAMENbCKUX 3A0aU NO U3YYEHUIO C8OLCME, CNOCO006 NOLYYeHUs. U PACNO3HABANUSL
seuecms,

*  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECMBAX U XUMUYECKUX NPOYECCAX,

*  KpumuuecKu OMmHOCUMbCS K NCeBOOHAYYHOU UHDOpMayul, Hed0OPOCOBeCMHOU peKiame 8
Ccpeocmaax Maccosoll uHgopmayuu;

*  0CO3HABAMb 3HAYEHUE MEOPEMUUEeCKUX 3HAHUL NO XUMUU OJisl NPAKMUYECKOU OesimelbHOCmU
yenoeexa,

* coz0arom Mooenu U cxemvl 0N peuleHus Y4eOHbIX U NO3HABAMENbHLIX 3a0ay, NOHUMAMb
HeobXo0UuUMocms coON00eHUst NPEONUCAHULL, NPedaA2AemMblX 8 UHCIMPYKYUAX NO UCNOIb308AHUI0 TeKAPCMS,
cpeocmas 6bImoBol Xumuu u op.

2. CopepxaHue nporpaMmbl
Xumus 8 kiace
( 68 yacos, 2 yaca B HeJ1eJI10)



HavanbHble NOHATHS U 3aKOHBI XUMHUM

Tena u BemectBa. CBOMCTBa BEMIECTB. DTaJTOHHBIC (PU3MUECKHE CBOMCTBA BelleCcTB. Marepuanisl 1
MaTepuaioBeeHue. Polb XUMUU B JKH3HH COBpeMeHHOro oOmiectBa. OTHOIICHHE OOIIECTBA K XMMHH:
xeMouus u xemooOousi.

Metonet  u3ydeHus xumuu. HaOmrogenwe. OkcrnepuMmeHT. MopaenupoBanue. Mojenu
MaTepHuallbHbIE U 3HAKOBBIE WJIM CUMBOJIbHBIE.

I"a3er. XKuakoctu. TBEpabie BemecTBa. B3anMHbie nepexoibl MEX1y arperaTHbIMH COCTOSTHUSMU
BEIIECTBA: BO3TOHKa (CyOnuManus) U JIecyosuManus, KOHIACHCAIUs W WCIapeHue, KPUCTAJUTU3alus U
JIaBJICHUE.

@duznueckue sBiIeHUs. YnucThle BenlecTBa U cMecu. ['OMOreHHsle U rereporeHHsle cMecu. Cmecu
ra3oo0paszHbie, xuakue u TBEpAbIe. CrmocoObl pa3felieHusi CMECeil: MeperoHKa, WU TUCTHILISIUS,
OTCTauBaHue, PUIBTPOBAHKE, KPUCTAJUTM3AIMS WM BhITapuBaHue. Xpomarorpadus. [Ipumenenue stux
croco6oB B 1a00paTOPHOI MpaKTUKE, HAa IPOU3BOJCTBE U B OBITY.

XHAMHYECKHUE AIIEMEHTBI. ATOMBI U MOJIEKYJIBL. IIpocThie U cioHbBIE BelecTBa. AJIIOTpONUs HA
npumepe kuciopoaa. OCHOBHBIE MOJOKEHUS aTOMHO - MoJieKyJsipHoro ydeHusi. Monbsl. BemectBa
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS.

3HaKu (CMMBOJIBI) XMMHUYECKHUX DJIEMEHTOB. MH(pOpMaIusa, KOTOPYIO HECYT 3HAKH XUMHUYECKHX
3JIEMEHTOB. DTHUMOJIOTHUS HAa3BaHUI HEKOTOPBIX XHUMHUYECKUX d3jeMeHTOB. [lepmommdeckas Tabnuna
xumMuueckux 3yeMeHToB J[. M. MeHaeneeBa: KOPOTKONEPUOAHBIM WU JJIMHHOINECPUOAHBIA BapUaHTHI.
[Tepuonpl u rpymnmbl. ['maBHas 1 mobovyHast moArpynmsl, uin A- u b-rpynmnel. OTHOCUTENTEHAS aTOMHAS
Macca.

Xumunyeckue (opmynsl. MHaekcbl u ko3pduumentsl. OTHOCHUTENbHAS MOJEKYJIIpHas Macca.
MaccoBasi o1l XUMHUYECKOTO dJIeMEHTa B coenuHeHuu. MH)opmamms, KOTOPY0 HECYT XHMUYECKUE
bopMyIIHL.

BanentHocTh. CTpykTypHBIE QOpMYIBl. XUMHYECKHE JJIEMEHTHI ¢ TIOCTOSHHOW W TIepEeMEHHOM
BaJICHTHOCThIO. BbBon Qopmysnbl coenvHeHus 10 BajdeHTHOCTH. OrmpeaeneHue BaJeHTHOCTH
XUMHUYECKOT0 7ieMeHTa 1o (popmyre BemectBa. CocraBieHNe HA3BaHUN COSTMHEHUN, COCTOSIINX U3 ABYX
XUMUYECKHUX AJIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH MTOCTOSIHCTBACOCTABABEILIECTB.

XUMUYECKUE peakuuu. PeareHTbl W NpOAYKTHl peakuuu. [IpM3HAKM XMMHYECKHUX PEaKLUM.
VYcnoBust ux NpoTEKaHWs M NpekpalleHus. Peakunu ropeHus. DK30TEpMUYECKHE U SHIOTEPMHUUYECKHE
peaKkiuu.

3aKOH COXpPaHEHMS MacChl BEIIECTB. XHUMHUYECKHE YypaBHEHHs. (COCTaBIE€HHWE XHWMHYECKHUX
ypaBHeHuii. MHbOpMaIus, KOTOPYIO HECET XUMUYIECKOE YpaBHEHUE.

Knaccudukanus XUMHUYECKUX pEeaKIui MO COCTaBy M UHWCIY pPEareHTOB M MPOJIYKTOB. THIIBI
XUMHUYECKHX peakiuidi. Peakiuu coequHEeHHs, Pa3lIoKEeHUs, 3aMelieHuss u oOmeHa. KarammzaTopsl u
KaTaJiuns.

JdemoHcTpanuu
* Komnekuust MaTepuanoB U U3JIEIHHA U3 HUX.
*  Mogenu, UCTIOIB3YEMBbIC Ha YpOKaxX (PU3UKHU, OMOJIOTHU U Teorpaduu.
* OObEMHBIEC U MIAPOCTEPHKHEBBIE MOJIETN HEKOTOPHIX XUMUYECKHUX BEIIECTB.
* Mopaenu KpUCTaIUIMYECKUX PELIETOK.
* Cobupanue npubopa A NOTyYeHHs ra3a U IPOBEpKa ero Ha FTepMETUYHOCTb.
* Bo3sronka cyxoro yipaa, ioaa uiu HadTamuHa.
* ArperatHble COCTOSIHHSI BOJIBI.
* PazjeneHue AByX HECMEIIMBAIOIINXCS KUJIKOCTEN C TOMOIIIBIO IETUTEIbHON BOPOHKH.
* Jluctumisitop u ero padoTa.
* VYcraHoBka /i GUIbTpOBaHUS U €€ paboTa.
* VYcraHoBKa JUIs BeIIapUBaHUs U €€ padora.
*  Konnekuwus OBITOBBIX TPHOOPOB I (PHIITPOBAHUS BO3/IyXA.
* Paznenenue Kpacsiero Beuiectsa gomacrepa ¢ IoMOILIbI0 OyMaXXHON XpoMaTorpaguu.



*  Mogenu aJuTIOTPONHBIX MOAU(PHUKAIMNA YIIIepoaa U CEphl.

* [lonydenue o30Ha.

e Tloprperst 1. 5. Bepuenuyca u JI. 1. Menpeneesa.

* Koporkoneproguelii M JIMHHONEPUOAHBIM BapuaHThl Ilepmonnueckoit cucremsr . U.
Meunneneena

* KoHcTpynpoBaHue MIapOCTEPKHEBBIX MOJENIEH MOJIEKYIL.

* Amnnapar Kunmna.

* Paznoxenue 6uxpomara aMMOHHUSL.

* T'opeHue cepbl U MAarHUEBOU JICHTBI.

* Iloptpetsl M. B. Jlomonocosau A. JI. JlaByasne.

*  OnbITHI, WIIIOCTPUPYIOIINE 3aKOH COXPAHEHHS MAaCChl BEIECTB.

* Topenue ¢docdopa, pacTBopeHHE MPOAYKTa TOPCHHSI B BOJIE M HCCIICJOBAHHE MOTYy4YEHHOTO
pacTBoOpa JJAKMYCOM .
* B3anmoneicTBHe COMIHON KUCIOTHI C IUHKOM.
* Tlonyuenue rugpokcuaa meau(Il) u ero pasnoxxeHue npu HarpeBaHUU.
JlaGopaTopHbIe ONBITHI
O3HakoOMJICHHE ¢ KOJUIEKIIHEH 1a00paTOPHOM MOCY/IBI.
[TpoBepka mpubopa AJis MOJy4YeHHUs: Ta30B Ha TEPMETUYHOCTb.
O3HakoMJIEHHE ¢ MUHEpallaMH, 00pa3yIOIUMHU TPaHUT.
[IpuroroBneHne reTeporeHHOM cCMeCH MOPOIIKOB CEPhI U JKEJIe3a U UX Pa3felICHHE.
B3aumopeiicTBie pacTBOPOB XJIOPUAOB U HOJUAOB Kallusi C paCTBOPOMHHTpaTa cepedpa.
[Tomyuenue runpoxcuaa meau(1l) u ero B3anmoielicTBHE ¢ CEPHOM KHUCIOTOM.
B3anmopencTeue pacTBopa Cobl ¢ KMCIOTOM.
[IpoBepka 3aK0HA COXPAHEHUSI MACChl BEIIECTB HA PUMEPE B3aUMOICUCTBUS MIETOUYHN U KUCIIOTHI.
[IpoBepka 3aKOHA COXPaHEHHUsI MACCHI BEIIECTB Ha PUMEPE B3aUMOEHCTBHS IETOUYN U COJIH JKEe3a
(I1I).
10. Pasznoxenue nepokcuaa BOIOPOIA ¢ MOMOLIBI0 okcraa mapranna (IV).

WX W=

11. 3amemnienue xene3oM Meau B MEIHOM KYIIOPOCE.

IIpakT4yeckune padoTnl

1. 3HaKOMCTBO ¢ JabopaTopHBIM oOopynoBaHueM. [IpaBuia TexHUKH 0€30MMaCHOCTH TIPH padoTe B
kaOuHeTe XuMuu. Hekoropelie BUIBI paboT.

2. Awuanu3 no4ssl

BaskHejlinue npeacTaBuTe 1 HEOPraHU4ecKNX BelecTB. KoinyecTBeHHbICOTHOIIEHUSI B XUMMHU

CocraB Bo3nyxa. [lonstue 06 0OBEMHOHN 1016 KOMIIOHEHTAa NPHUPOAHOW Ta30BOM CMECH —
Bo3/yXa. Pacuér 00béMa KOMIIOHEHTA ra30BOM CMECH 110 €ro 00bEMHOM J0J1€ M1 Ha000POT.

Kucnopon. O3on. Ilonydyenne kucinopoga. CoOupanue u pacrmo3HaBaHUE KUCIOPOAa. XUMUUYECKHE
CBOMCTBAa KHUCJIOpOJA: B3aMMOJIEUCTBHE C METaJIaMH, HEMETAJUIaMHd W CJOKHBIMU BEIIECTBaMH.
[Ipumenenue kucnopoaa. KpyroBopot kuciopojia B mpupo/ie.

Oxkcunel. OOpa3oBaHue Ha3BaHUN OKCHIOB 10 X Gopmynam. CocTtaBieHue GopMya OKCHUAOB MO HX
Ha3BaHUsIM. [IpencTaBuTenn OKCUIOB: BOJA U YIIICKUCIIbIN Ta3, HerameéHas N3BeCTb.

Bonopoa B mpupoae. Pu3nyeckue u XMMUYECKUE CBOMCTBA BOJOPO/IA, €T0 MOJIYYEHUE U IPUMEHEHHUE.

Kucnotsl, nx cocras u knaccuduxanusa. Maaukatopsl. Tabnuma pactBopumoctr. CosstHas
U CepHasi KUCIOThI, UX CBOMCTBA U MPUMEHEHHE.

Conu, ux cocraB W Ha3BaHus. PactBopumocTh coneil B Bojae.llpeacraBurenu cosieil: xiopun
HaTpusl, KapOoHAT HaTpus, hocdaTr KaTbIHs.

ITocrossanas ABoraapo. KonuuectBo BemiectBa. Moibs. MomnspHas Macca. KparHbie eauHUIIBI
U3MEPEHUS KOJIMYECTBA BEIIECTBA — MIJIJIUMOJIb U KMJIOMOJIb, MUJUIMMOJIIPHAS U KUJIOMOJISIpHAsI MacChl
BEIECTBA.

Pacuérhl ¢ ncronb30BaHUEM MOHITHH «KOJIMYECTBO BELIECTBAY, «MOJISIPHASL MAcCay, «IIOCTOSIHHAs
ABoraapoy.



3akoH ABoraapo. MomsipHblil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTD OJHOTO

rasaro ApyromMy.
KpaTHble equHMIBI U3MEPEHUsT — MUJUIMMOJISIPHBIA M KWJIOMOJISIPHBI 00bEMBI Ia3000pa3HbIX

BEIIIECTB.

Pacy€tpl ¢ uCnonp30BaHUEM MOHATUN «KOJIUYECTBO BEILLECTBAY», «MOJISIPHASL MACCa», «MOJSPHBIN
00BEM razoBy, «IOCTOSTHHAST ABOTAIPO».

Pacy€tpl ¢ uCnonap30BaHUEM MOHATUN «KOJIUYECTBO BEILLECTBA», «MOJISIPHASL MACCa», «MOJSPHBIN
00BEM razoBy, «IUCI0 ABOTAIPOY.

T'uppocdepa. KpyroBopor Bomel B mpupoae. DPusznueckue W XUMHUYECKHE CBOWCTBA BOJIBI:
B3alMOJICHCTBUE C OKCUIAMHU.

OcHoBaHusl, ux coctaB. PacTBopuMOCTh OCHOBaHU B Boje. MI3MeHeHNe OKpacKu MHIUKATOPOB B
mienouHou cpene. [IpeacraBurenu menodei: THAPOKCUIBI HATPUS, KATUS U KAJIbIUA.

PactBopuTens n pacrBopéHHoe BeuiecTtBo. PactBopsl. PacTtBopenue. ['mapaTtel. MaccoBasd nons
pacTBOpEHHOTO BellecTBA. Pacuérbl, CBA3aHHBIE C MCIOJB30BAHUEM TMIOHSTUS «MaccoBasl J10Js
PacTBOPEHHOTO BELIECTBAY.

JdemoHcTpanuu

* OmnpeneneHue coJep kaHusi KUCIOPOa B BO3IyXeE.
* [lomyyeHue KUCIOPOA Pa3IOKEHUEM ITIEPMAHTaHATa KAJIMS U TIEpOKCcHAa

BOZOpO/A.

* CoOupaHue METOJOM BHITECHEHHSI BO3/[yXa U BOJIBI.

* Pacno3HaBaHUEKHUCIOPOa.

* T'openue mMaraws, xeiesa, yris, cepsl U pocdopa B KHCIOPOJE.
¢  Komnekius oKCUI0B.

* [lonyuenue, cobupanue U pacrio3HaBaHUE BOIOPOIA.

* T'openue Bogopona.

* BsaumopeiictBue Bogoposaa ¢ okcuaom meau(1l).

*  Komiekiuss MUHEPaJIbHBIX KUCIIOT.

* [lpaBuio pa3zbaBiieHUs cepOil KUCIOTHI.

¢ Komnekus comneit.

* TaGnuma pacTBOPUMOCTH OCHOBAHHH, KUCJIOT U COJICH B BOJIC.

* HexoTopbie MeTaJIbl, HEMETAJJIBI U COETMHEHUS] KOJTMYECTBOM BelllecTBa B 1 MOJIb.
*  Mogenb MosIpHOTO 00BEMA Ta3000pa3HBIX BEIIECCTB.

JlaGopaTopHbIe ONBITHI

12.  TlomyTHeHHE U3BECTKOBOM BOIBI IPU MPOIYCKAHUHU YIJIEKUCIIOTO Ta3a.
13. Tlony4enue Bomopoaa B3aMMOAENHCTBUEM LIMHKA U COJISIHON KMCIIOTBI.
14. PacmosnaBaHue KUCIOT HHAAKATOPAMH.
15. H3MeHeHWe OKpacKu MHAMKATOPOB B IIEIOYHOM CpeIE.
16. Osmakomienue ¢ mpemapaTaMy JOMAIIHEN WM IIKOJBLHOM alTeYKH — PacTBOPAMHU MEPOKCHIA
BOJIOPO/1a, CIIUPTOBOM HACTOMKHU MOJIA U HAIIATBIPHOT'O CIIUPTA.
IIpakTnyeckue padoThl
3. Tlonydenue, COOMpaHKE U PACIIO3HABAHUE KUCIOPO/IA.
4. Tlony4enue, cobMpaHuen pacro3HaBaHKEe BOIAOPO/IA.
5. TlpuroroBieHHe pacTBOPOB COJIEH € UX 3aJaHHON MAacCOBOM TOJIEH.
OcHoBHBIE KJIACCHI HEOPraHUYeCKUX coenHeHuit O000IIeHe CBeICHUH 00 OKCHIaX,
UX KjaacCU(UKAIMU, Ha3BaHMAX U CBoMCcTBaX. CrIocOOBI ITOYICHHUST OKCHIOB.

OcHoBaHusI, WX KiaccU(UKAIMs, HaA3BaHUS U CBOMCTBA. B3auMOJEHCTBHE C KHCIOTAMH,
KUCTIOTHBIMU OKCHJIaMU W coJisMH. Pa3iokeHne HepacTBOPUMBIX OCHOBaHUU. CIOCOOBI MOTYYCHHS
OCHOBaHHIH.

Kucnorel, wmx kmaccudukanus u Ha3BaHus. OOIIME XHMHYECKHE CBOMCTBA  KHCIIOT.
B3anmoneiicTBue KUCIOT € MeETaUIaMH. OJEKTPOXUMHYECKUM pAI  HANpsSHKEHUH  METasuloB.



BzanmojelicTBre KUCIOT C OKCHIaMH METaJIJIOB.
B3aumoneiicTBe KHUCIOT C OCHOBAaHUAMHM — pEAKIUd HEWTpanu3anuuu. B3auMonencTBue KHUCIOT C
consimu. [lomydeHne 6eCKUCIOPOTHBIX
Y KUCJIOPOJCOAEPKAIIMX KUCIIOT.
Comu, ux kiaccudukanus ¥ cBOKMCTBa. B3aumoielicTBUE coiel ¢ MeTalIaMHi, OCOOCHHOCTH ITHX
peakuuii. BzaumoaencTBue coseil ¢ CoyisiMu.
l'enernyeckue psiapl MeTajla M HeMeTaula. ['eHeTnueckas CBSi3b  MEXKIY KJlaccaMu
HEOPraHWYECKUX BEIECTB.
JlabopaTopHbIe ONbITHI
17. B3aumoeiicTBrE OKCH/Ia KAJTbLIHS C BOJIOM.
18. IMomyTHEHNME H3BECTKOBO BOJIBI.
19. Peakuus neliTpanusanym.
20. Monyuenue ruapoxcugameni(Il) u ero B3auMoaeiicTBHE ¢ KUCIOTOIA.
2 1. Pasnoxenue ruapokcuaa meau(Il) mpu HarpeBaHum.
22. B3aumoielicTBHE KUCIOT ¢ MEeTaIaMH.
23. B3aumoielicTBHE KUCIOT C COJISIMHU.
24. O3HaKOMIIEHUE C KOJUIEKIUEH COJIEH.
25. Bzaumoneiictue cynbdara meau(Il) ¢ sxeneszom.
26. BzaumoieiicTBrE coeil ¢ COISIMU.
277. Tenernueckast CBSI3b HA IPUMEPE COCMHCHUIA MEIH.
IIpakTnyeckue padoThl
6. Pemienue sKcriepMMEHTAIBHBIX 3a71a4.

Iepuoauyeckuii 3akoH u Illeprnoguueckas cucTeMa XUMHYECKHX 3JIEMEHTOB
JI. 1. MeHesieeBau CTPOEHNE aTOMA

EcTecTBEeHHBIE CEMENCTBA XUMUYECKHUX AJIEMEHTOB:IIEJIOYHBICH IIEJI0YHO3EMEbHbBIE METAJLIBL,

raJIOTeHbI, HHEPTHEIE (6aropoHbie) ra3bl. AMGOTepHOCTh. AMGMOTEPHBIE OKCUIBI U THIPOKCHIBI.

KomMmuiekcHsbie conu.

Otkpeitue JI. Y. MenneneeBbim Ilepuogumueckoro 3akoHa u co3ganue um Ilepumomnueckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.

ATOMBI KaK (opMma CYIIECTBOBAHUS XUMHUYECKHX 3JeMeHTOB. OCHOBHBIC CBEACHHS O CTPOCHHH
aToMoB. JlokazaTenbCTBa CIOXHOCTH CTpoeHus atomoB. OmwiTel Pesepdopma. Ilmanerapnas mozenb
CTPOEHHUSI aTOMa.

CocTtaB aTOMHBIX siIEp: NPOTOHBI, HEUTPOHBL. OTHOCUTEIBbHAS aTOMHAas Macca. B3auMocBs3b
MOHSITUN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsA Maccay.

Muxkpomup. D5ekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEW aTOMOB XUMHYECKUX 3J1eMeHTOB NoNo
1-20. ITonsATHE O 3aBEPIICHHOM JICKTPOHHOM YPOBHE.

N3otonbl. ®usnueckuid cmbich  cuMBOIMKM  Ilepumoamyeckoir  cucteMbl. CoBpemMeHHas
dopmynupoBka [lepuoamueckoro 3akoHa. Mi3aMeHeHUsT CBOMCTB DJIEMEHTOB B MEPUOAAX U TPYIIAX, KakK
GYHKIHSI CTPOSHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepUCTHKA JIEMEHTA-METAILIA U DJIEMEHTA-HEMETAILIA 110 UX MOJIOkKEHUIO B [leprnoanueckon
cucteMe xuMmudeckux sneMmerToB J[. M. Menaeneena.

JdemoHcTpanuu
* Paznuunbie GopMBbI TAOIHI] TEPUOTUIECKON CHCTEMBI.
* MogenupoBanue nocrpoenus Ilepuonnueckon cucrems! J[. . Menneneesa.
* Moaenu aTOMOB XUMHUYECKUX 3JIEMEHTOB.
* Mopaenu aTOMOB 3JIEMEHTOB 1—3-ro neproioB
JlabopaTopHbIe ONBITHI.
28. Tonyyenue aM(pOTEPHOTO TUAPOKCHIA U UCCIIENOBAHIE ETO CBONCTB.

Xumunueckas cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHTE/IbHbIE pe€aKnuu



Honnast xumuyeckasi cBsizb. VoHBI, 00pa3oBaHHbIE aTOMaMU METAJJIOB M HeMeTaioB. Cxembl
o0pa3oBaHUs WMOHHOW CBS3U Ui OWHApHBIX COeAUHEHWH. VIOHHBIE KPHCTAUIMYECKUE PEIIETKH |
¢duznyecKkue CBOMCTBA BELIECTB C ATUM THUIIOM peEToK. [ToHsATHE 0 POpMYIBHON eTUHUIIE BEIIECTRA.

KoBaneHnTHast Xumuueckass CBsi3b. OIEKTPOHHBIE U CTPYKTypHble ¢Gopmynbl. KoBaneHTHas
HenoJisipHast cBs3b. (Cxembl 00pa3oBaHUS KOBAJEHTHOW CBSI3W JUIsi OMHApPHBIX COEIUWHEHUH.
MonekyJapHbIe U ATOMHBIE KPUCTAJUIMYECKUE PEMIETKH, U CBOMCTBA BELWIECTB C 3TUM TUIIOM PELIETOK.

DIEKTPOOTPULIATENBHOCTh. Psn anexkrpoorpunarenbHocTH. KoBaneHTHas mosisipHas XUMUYECKas
cBsi3b. [lumonmbs. Cxembl 00pa3oBaHHsSI KOBAJICHTHOW TOJSPHOW CBSI3M JUIsi OMHAPHBIX COCIUHEHUH.
MounekysspHbIE U ATOMHBIE KPUCTAJNIMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Meramnueckass XUMHUYECKasi CBsI3b W MeETaJNIMYecKas Kpucrauimueckas pemérka. CBoicTBa
BEILECTB C TUM THUIIOM pelETOK. EnrHas npupoaa XMUMHYECKUX CBSI3EH.

Crenens okucienusi. CpaBHEHUE CTENIEHU OKUCIICHUS U BaJIeHTHOCTU. [IpaBuia pacuéra crenenei
OKHCJICHUA 10 PopMysIaM XUMHUYECKUX COeTMHEHUH.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. OrmnpeneneHue CTeneHed OKUCICHUs  JUis
9JIEMEHTOB, O00pa3yloIIMX BEIIeCTBAa pa3HbIX KiaccoB. PeaknnoHHOro oOMeHa U OKHCIUTENIbHO-
BOCCTAHOBUTEIbHbIE peakiuu. OKUCIUTENb U BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAaHOBJICHHE.
CocraBieHre ypaBHEHUH OKHCINTEIbHO-BOCCTAHOBUTENbHBIXPEAKIIUI METOAOM JIEKTPOHHOTO OallaHca.

JdemoncTpanuu

*  Buneo gparmenTs! u craiinbl «MoHHAsS XUMHUYECKast CBS3h ».
* Kosekius BEMEeCTB ¢ MOHHOM XUMUUYECKOU CBSI3bIO.
* Moaenu MOHHBIX KPUCTAINIMYECKHUX PEIIETOK.
*  Buneodparmentsl u ciaiiapl «KoBaleHTHATXUMUYECKAS CBSI3bY.
*  Kosekius BeUecTB MOJIEKYIIPHOTO U aTOMHOTO CTPOCHUSI.
*  Mogenu MOJIEKYISPHBIX U aTOMHBIX KPUCTAJUINYECKUX PEIIETOK.
*  BugeodparMeHThI U ciaiiibl «MeTautnaeckas XUMUIECKast CBSI3bY.
*  Komnekuus «MeTamibl U CIIaBbI».
* BzaumopelicTBHE IMHKA C CEPOM, COJITHON KUCIOTOH, Xiopuaom meau (II).
* ['opeHue maruus.
* B3anmoneincTBue XJIOPHON U CEPOBOAOPOIHOM BOJBI.
JlaGopaTopHbIe ONBITHI
29. UsroroBneHue MOJIEIH, UIUTIOCTPUPYIOMIEH CBOMCTBA METAIUTHYCCKON CBSI3H
Xumusa 9 kaace
(68 yacoB, 2 yaca B HeeJII0)
IToBTOpeHue u 00001IeHNEe CBeIeHMI MO Kypcey 8 Kiacca

bunapupie coemunenus. OKCHUIBI coneoOpasyromme W HecojieoOpasyromue. [ HmapoKcub:
OCHOBaHUs1, aM(pOTepHBbIC, KUCIOThL. CpeHNe, KUCITbIe, OCHOBHBIC COJIH.

O06o0meHne cBeNeHU O XUMHUYECKUX peakuusx. Kimaccudukanus XUMHUECKHX peaKIuil 1o
pa3IMYHBIM OCHOBAHUSM: COCTaBYy M YHCIY PEArHPYIOMIMX M OOpa3yIOIIUXCs BEHIECTB, TEIJIOBOMY
a3 dexTy, HampaBICHUIO, U3MEHCHHUIO CTEMEHEW OKHUCICHHUS SJIEMEHTOB, OOpa3yIoUIUX pearupyromimue
BEIIeCTBa, (has3e, UCMOIb30BAHUIO KaTallu3aTopa.

[lonsiTHe 0 ckOpoCcTH XMMHUYECKOW peakiuu. DaKTOpbl, BIUSAIOIIAE HA CKOPOCTh XMMHUYECKUX
peakuuii: Npupoja pearupyromux — BEHIeCTB, WX  KOHIEHTpalMs, TeMIlepaTypa, IUIOMIalb
CONPUKOCHOBEHUS, HANMYKE KaTann3aTopa. Karanus.

JdemoHcTpanuu
* O3HAKOMJIEHHME C KOJJICKIIMSIMU METAJNIOB U HEMETAJUIOB.
* O3HAKOMJICHHE C KOJJICKIUSIMU OKCUJOB, KUCIOT U COJICH.
* 3aBUCUMOCTbH CKOPOCTHU XUMUYECKON PEaKIUU OT MPUPO/Ibl PEArNPYIOIINX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKLIUH OT KOHUEHTPALMU PEarupyroIINX BEIIECTB.
* 3aBUCUMOCTbH CKOPOCTH XMMHUYECKON PeaKluu OT IIIOHIaan
COMPUKOCHOBEHUS PEarupyronInNX BEIIECTB («KUTISIIUI CION»).



* 3aBUCUMOCTbH CKOPOCTH XMMHUYECKON Peakluy OT TEMIEPATYPhl PEarupyIOIIUX BEIIECTB.
JlaGopaTopHbIe ONBITHI

BzaumopeiicTBue aMMuaka v XJI0poBOAOpOAA.

Peakuus HelTpanuzanuu.

Hab6nronenue TeroBoro 3dexra peakiuy HenTpaanu3amim.
B3aumoneiicTBue cepHoii KUCIOTH ¢ okcuaom meau (II).
PasnoxeHne nepokcua BOJOpo/ia ¢ MOMOIIBIO KaTalla3bl KapTodens

3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEAKIMK OT NMPUPOABI PEarMpyrOIIUX BEUIECTB HAa IPUMEpE
B3aMMO/ICHCTBHS PACTBOPOB THOCYIb(aTa HATPUS U XJIOpUAa Oapusi, THOCYIb(aTa HATPUS U COISTHON
KHCJIOTHI.

AN h L=

7. 3aBUCHMOCTH CKOPOCTH XMUMHYECKON PEAKIMU OT MPUPO/IbI METAJUIOB MPU UX B3aUMOJICHCTBHU C
COJISTHOM KHCJIOTOI.

8. 3aBUCHMOCTh CKOPOCTH XHMHYCCKOW PEAKIUH OT MPUPObI KUCIOT MPU B3aMMOJCHCTBUH WX C
JKEIIE30M.

9. 3aBUCHMOCTL CKOPOCTH XUMHUYECKON PEAKIMU OT TEMIIEPATYPEL.

10.  3aBHCHMOCTH CKOPOCTH XUMUYECKOMN PEAKIIMU OT KOHIIEHTPALIUH.

11. 3aBuCUMOCTH CKOPOCTH XMMHYECKON DPEAKIMH OT IUIOIIAJX CONPUKOCHOBEHUS PEArHpyIOIIUX
BEIIIECTB.

12.  3aBuCHMOCTH CKOPOCTH XMMHYECKOM PEaKIMU OT KaTaau3aTopa.
XHMHYeCKHe PeaKIii B PACTBOPAX 3JIeKTPOJINTOB

[TonsiTHE 00 AJIEKTPONUTUYECKON JUCCOIUAINH. DJICKTPOIUTHl M HEIIEKTPOIUTHL. MeXaHu3M
JUCCOLMALMN  DJIEKTPOJIUTOB C PA3NIUYHBIM  XapakTepoM CBs3U. CTEneHb ANEKTPOIUTUUYECKON
mucconuaiuu. CUIbHBIE U cTa0ble SJICKTPOIHUTHI.

OcHOBHBIE MOJIOKEHUSI TEOPUH ITEKTpOoNIUTHYeCKON aucconmanuu. Kiaccudukanus HOHOB U UX
cBoiicTBa. KHCnoThl, OCHOBaHMSI M COJIM KaK JEKTPOIHUTHI. VX Kiaccudukaius 1 TUCCOIHUAIINS.

OO01mure XMMHYECKHE CBOMCTBA KHUCIOT: U3MEHEHHME OKPACKU WHIUKATOPOB, B3aUMOJIEHCTBUE C
MeTallJIaMH, OKCUJaMH M TUIPOKCHUIAMH METaJUIOB U COJSIMU. MOJEKYJsIpHbIe U UOHHBIC (IIOJIHBIE H
COKpaIIEHHBIE) YPaBHEHUS pPEaKIIUM.

XHUMHUYECKUN CMBICI COKPALIEHHBIX YPABHEHUM. Y CIIOBUS NPOTEKAHUS PEAKLIUNA MEXKAY DIEKTPOIUTAMU
J10 KOHIIA. P51 akTHBHOCTH METAJLIOB.

OO01Ire XMMUYECKUE CBOMCTBA IIeIOUEH: B3aUMOICHCTBIE C KUCIOTaAMHU, OKCHIAaMU HEMETAJIJIOB,
cosimu. OOIMEe XMMHYECKHE CBOWCTBA HEPACTBOPHUMBIX OCHOBAHHWM: B3aMMOJCHCTBHE C KHUCJIOTAMH,
paziioKeHue Ipyu HarpeBaHuUU.

OO0mue XWMHUYECKHE CBOMCTBA CPEIHUX COJICH: B3aMMOJICWCTBHE C KHCIIOTaMH, IIEIOYaMH,
COJISIMU U METajuiaMu. B3anmMoneicTBHE KUCIIBIX COJIEH CO LIETOYaAMMU.

['uaponus, kak 0OMEHHOE B3aUMOJCHCTBUE CONIeH ¢ BOJOW. [ MaApOIM3 coi CHITBHOTO OCHOBAHUS
U cl1aboii KUCIOTHI. [ MaApoIu3 coln c1aboro OCHOBaHMS U CHITbHON KucioTel. [kana pH.

CBolicTBa KHCJIOT, OCHOBaHUW, OKCHUIOB U COJIEd B CBETE TEOPUU BJIECKTPOJIUTHUYECCKON
JUCCOIMAIIMU U OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.

JdemoHcTpanmu.
* lcnbiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOIHOCTb.
*  3aBHUCHUMOCTb JEKTPONPOBOJHOCTH YKCYCHON KUCIOTHI OT KOHLEHTpAI[UH.
e JIBM)KEeHME OKpAIIEHHBIX HOHOB B AJIEKTPUYECKOM IOJIE.
* OmnpeneneHue xapakrepa Cpeibl B pacTBOPAX COJICH.
JlabopaTopHbIe ONBITHI.
13. Tuccoumarust ca0bix JIEKTPOIUTOB HA TIPUMEPE YKCYCHOM KHCIIOTHI.
14. i3menenne oKpacku HHANKATOPOB B KUCIOTHOM cpejie.

15.  Peakuus HefTpanuszanuu pacTBOpa MIETOYH PA3TMYHBIMEA KHCIOTAMH.



16.  Tlonyuyenue ruapokcuaa meau (I).u ero B3auMogeiHCTBIE C Pa3sIMYHBIMH KHCIOTAMH.
17. B3aumoaelcTBrE CHUIBHBLIX KUCIOT ¢ okcuaoM Meau (I1).

18-20. BzaumopeiicTBuE KUCIIOT C METAJIJIAMHU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. IonyueHue CTyIHs KDEMHHEBON KHCIIOTHI.

23. KauecTBeHHast peaKilysi Ha XJIOPHU]L - HIIH CYJIb(Pat — HOHBL.

24. 3meHeHre OKPacKH MHANKATOPOB B LIEJIOYHOM CpPEJIE.

25. B3aumoeiicTBHE MIET0UEH ¢ YIIIEKUCIBIM Ta30M.

26. KauecTBeHHast peaKIysi HA KATHOH aMMOHHSI.

27. Tonyuenne ruapoxcuaa meau (II) u ero pasnoxeHue.

28. B3aumoeiicTBre KapOOHATOB C KMCJIOTAMH.

29. Monyuenne ruapoxcuaa xeseza(lll).

30. BzaumoneiicTre xenesa ¢ pactBopoM cyibdara meau (II).

IIpakTnyeckue padoThl

1. CaoiictBa KHCIOT, OCHOBaHHii, OKCHIOB W COJICH B CBETE TECOPUH DIICKTPOJIUTHUECKOM
JIVICCOIIMAIINU M OKUCITUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

Hemerasibl M X COeIUHEHUS

CTpoeHHME aTOMOB HEMETaUIOB U UX mnojioxkeHue B Ilepuogmyeckoit cucreme. Psn
3JIEKTPOOTPULATENBHOCTH. KpucTamumueckue pemeTkn HEMETAIIOB — MPOCTBIX BEIIECTB. AJUIOTPONHMS
u e€ mpuunHbl. Du3MYecKHe CBOWCTBa HeMeTauioB. OO0IIHMe XWMHUYECKHUE CBOMCTBA HEMETAIIOB:
OKHCIIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

l'anorensl, cTpoeHue UX aroOMOB U MOJEKYJI. DU3NUECKHEe U XUMUYECKUE CBOMCTBA TallOr€HOB.
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB raJIOT€HOB B 3aBUCHMMOCTH OT HMX MosioxkeHus B [lepumoanueckoi
cucreMe. HaxoxieHre rajloreHoB B IPUPOJAE U UX MOJIy4eHHE. 3HAYCHUE U TPUMEHEHUE TaJIOT€HOB.

["anmoreHoBOOPO/IbI U COOTBETCTBYIOIINE UM KUCIIOTHI: IIJIAaBUKOBAs, COJIsIHAs, OpPOMOBOIOPOIHAS,
noaoBogopoaHas. ['anorenuipl. KauecTBeHHbIE peakuy Ha raJIoreHUA-UOHBI. [I[puMeHeHune coetuHeHnit
TaJIOTEHOB M X OMOJIOTHYEcKas POib.

OO61mmas xapakTepucTuka 31eMeHToB VIA-rpymmel. Cepa B mpupoie u €€ morydeHrue. AJUIOTPOITHbIC
MoAM(HUKAIIMU CEPhl M X CBOMCTBA. XMMHUYECKHE CBOMCTBA CEPBI U €€ IPUMEHCHHE.

CepoBOJOpPOI: CTPOCHHE MOJICKYbl, (U3MUECKHEe M XUMHYECKHE CBOWCTBA, IMOIYYCHHE U
3Hauenne. CepoBogopoanas kuciaota. Cynbduabl U ux 3Ha4eHUE. JItoMuHOPOPHI.

Okxkcup ceps (IV), cepaucras kucnora, cyinbGuThl. KauecTBeHHAs peakiivs Ha CYIb(UT-HOH.

Oxkcuna cepol (VI), cepnas kucnora, cyabdarsl. Kpucramtoruaparel. KauectBenHas peakuusi Ha
Cynb(aT-uoH.

CepHast KHCIIOTa - CHJIBHBIA JJIEKTpOIUT. CBOWMCTBAa pa30aBICHHOW CEPHOW KHCIOTHI, Kak
TUMIUYHONW KHCIOTHI: B3aMMOJICHCTBHE C METaUIaMH, OCHOBHBIMH U aM(OTEpHBIMH OKCHIIaMH,
OCHOBaHUSMHU U aM(pOTEPHBIMU THJIPOKCHIaMU, colsiMU. KauecTBeHHas peakiys Ha CynbdaT-HoH.

OOmass xapakTepuUCTUKa »dJIEMEHTOB VA-rpynmbl. A30T, CTPOSHHE aroMa W MOJICKYJIBL.
Ouznyeckue 1 XUMUYECKHE CBONCTBA U PUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OUoIoruyeckas posb.

AMMHUaK, CTpOCHHE MOJIEKYIIbI U (PU3NYECKUE CBOMCTBA. AMMUAYHas BOJA, HAIATHIPHBINA CIIUPT,
ruapaT aMMmuaka. JIOHOpHO  -aKIenTOpHbI  MexaHW3M O00pa3oBaHUs  KaTMOHA  aMMOHUSL.
BoccranoBurenbhbie cBoiicTBa ammuaka. Conu aMMOHUS U UX NpuMeHeHue. KauecTBeHHast peakiusi Ha
KaTHOH aMMOHHSI.

Oxkcuapl a30Ta: HECOIEOOpa3yIomue U KUCIOTHBIC. A30THUCTas KHCIOTa W HUTPUTHL. A30THas
KHUCJIO0Ta, €€ MoJiydeHue U cBoiictBa. Hutparsl.

®ochop, crpoenue aroma u amiorponus. Dochunel. Dochun. Oxcun dochopa(V) u
oprodochopnas kucnota. Docdarel. Dochopubie ynodpenus. MHCEKTHUITUIBL.

OO0mast xapakTepucTuka 31eMeHTOB [V A-rpynmbl: 0COOCHHOCTH CTPOEHHUS aTOMOB, MPOCTBIX
BEILIECTB U COCTMHEHUM B 3aBUCUMOCTH OT TOJIOKEHUs 3J1eMEeHTOB B [lepronuueckoit cucreme. YTriepos.
AnnorponHsle Moau(UKaIuU: anmas, rpaduT. AMOpQHBIN YTIEpOI U €ro copTa: caxa, akTUBUPOBAHHBIH



yroimb. AzncopOrus. XuUMHUECKHE CBOicTBa yriepoaa. KokcoxuMudeckoe IpOU3BOACTBO U €ro
npoaykuus. KapOusr.

Oxkcun yriepona(ll): crpoeHune Monekymnsl, moilydyeHue u ero cporictBa. Okcup yriepona(IV):
CTPOEHUE MOJIEKYJIbI, TOJYYEHHE M €ro CBOWCTBA. YronbHas KuciaoTa. Coiau yrojabHOW KHCIOTHI:
KapOOHATHI U THIPOKApOOHATHL. TeXHUYECKas ¥ MUIIEBasi COJA.

Heopranmueckue © OpraHM4YeCKUE BEIIECTBA. YTJIEBOAOPOJAbl. XHUMHUYECKOE CTPOCHHUE
OpraHWYECKUX BEIECTB, KAK MOPSIOK COEAMHEHUSI aTOMOB B MOJIEKYJIE TI0 BAJICHTHOCTH.

MeraH, 3TaH, Kak MpeAesbHbIE YIIE€BOAOPOABL. OTHUJIEH W AaUETUIEH, KaK HENpeJebHbIC
(HeHachIIIEHHBIE) YIIIeBOAOPOAbL. ['opeHue yrieBonopoaoB. KauecTBeHHbIE peakiiy Ha HenpeaeabHbIe
COEIMHEHUSI.

DOTUJIOBBIN CIUPT, €ro MONY4YCHHE, MPpUMEHEHUEe U (U3NOIOTHUeCKoe NeicTBre. TpéxaToMHBIM
cnupT rauuepuH. KauecTBeHHas peakiysi Ha MHOTOATOMHBIE COIUPTBI. Y KCYCHAas - IIPEICTaBUTEIb Kilacca
KapOOHOBBIX KUCIIOT.

Kpewmuuii, ctpoenue ero aromMa u coiictBa. Kpemuuii B npupoae. Cumuuasl v cuinad. Okcun
kpemuus(1Y). KpemHueBas kucnora u e€ Comm.

[Ipon3BoacCTBO cTekna U nemMeHTa. [IpoayKius CUIMKaTHONM MPOMBIIUIEHHOCTH: ONITHYECKOE
BOJIOKHO, Kepamuka, apdop, pasuc.

Onrtryeckoe BOJIOKHO.

Hemeranner B mpupoae. ®@pakinunoHHas MEPErOHKA XUAKOTO BO3AyXa KaK CIIOCOO MOIYYCHHUS
KHCIIOpO/1a, a30Ta, aproHa. [lomyuenue gpocdopa, kpemHuus, xjaopa, oaa. DIEKTPOIU3 PACTBOPOB.

[TonyueHnue cepHOW KHUCIOTHI: ChIPbE, XUMU3M, TEXHOJIOTMYECKAsT CXeMa, METOJI KUIISIIETO CJIOos,
MPUHIIMIIBI TETI000MEHA, MPOTUBOTOKA U HUPKYIsuuu. Oneym. [Ipou3BoaCcTBO aMMHaKka: ChIpbE, XUMHU3M,
TEXHOJIOTHYECKasi CXema.

JdemoHcTpanuu

Konnekuus nemetaios.

Mogenu KpUCTALITNYECKUX PEIIETOK HEMETAJUIOB: ATOMHBIE U MOJIEKYJISIPHBIE.
O30HATOP ¥ MPUHIMIIBI €70 PAOOTHI.

["opeHne HeMeTallIoB - MPOCTHIX BEIIECTB: cepbl, pochopa, APeBECHOTO YTIIIs.
OO0pa31bl TajJoreHoB - IPOCTHIX BEIIECTB.

B3anMoaeiicTBHE TajJOreHOB ¢ METAJUIAMU.

BriTecHenue xiopa OpoMoM WM HOJ1a U3 PAaCTBOPOB HX COJICH.

Konneknus npupoaHbIX COETUHEHUN XJI0pa.

B3anmopencTeue cepsl ¢ MeTaUIaMHU.

I'opeHue cepsl B kuciaopone.

Komnekmus cynbQuaHbIX pya.

KauecTBenHnas peakuus Ha Cyab(UI-HOH.

OO0ecuBeunBaHNE OKPALIEHHBIX TKAHEH U [BETOB CEPHUCTHIM T'a30M.
B3anmMonencTere KOHIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEBIO.
OO0yriauBaHUe OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.
Huarpamma «CocTaB BO31yxan.

BuneodparmenTst u cnaiasr «IItuasu 6a3apbiy.

[Toryuenue, cobupanue u pacrio3HaBaHUE aMMHAKa.

Pasnoxxenne 6uxpoMara aMMOHUS.

B3anmoneiicTBre KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEBIO.

I'openue uyepHOro nopoxa.

Pa3znoxeHne HUTpaTa Kaaus U TOPEHUe APEBECHOIO YrojibKa B HEM

OO0pa31pl IPUPOIHBIX coeaMHEHUH Gocdopa.

I'openue pocdopa Ha Bo3ayXe U B KUCIOPOJE.

[omyuyenue 6enoro dpochopa 1 UCHIBITAHHE €r0 CBOMCTB.

Komnekmus «O0pa31sl IpupOAHBIX COSAMHEHUH yriepoaay.

[Toptpet H. JI. 3enunckoro. [lornoiienre akTHBUPOBAHHBIM YIJIEM pacTBOPEHHBIX BEIIECTB HIIH



ra3os.
YcrpolicTBO MpOTUBOTA3a.

Mopenu MOJeKys METaHa, 3TaHa, TUJICHA U alleTUJICHA.

BsaumoneiicTBue sTHiIeHa ¢ OpOMHON BOJIOM M pacTBOPOM IEpMaHraHaTa Kajusl.

OO01mure XMMHYECKHEe CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOU KHCIIOTHI.

KauectBenHnast peakiiusi HA MHOTOATOMHBIE CLTUPTBHI.

Komnexmus «O0pa3isl NPUPOAHBIX COSAUHEHUH KPEMHUS.

Konnekuus crekna, KepaMHKU, IEMEHTA U U3JIETUI U3 HUX.

Konnexknus npoaykuuyu CUJINKATHOM MPOMBIIITIEHHOCTH.

BuneodparmenTs! u cnaiiasr «[Ipou3BOACTBO CTEKIA U IIEMEHTA.

Komneknuns «IIpupoaHeie coeqMHEHNS HEMETAIIOB.

BuneodparmenTs! u cnaiasl «@pakiinoHHas TEPETOHKA JKUIKOTO BO3TyXay.
Buneodpparmentet u  chaiiael  «llomydenue  Bomopoja, KHCIOpPOJa U TaJOTCHOB
AIIEKTPOIIUTUIECKUM CIIOCOOOM).

Mogenu anmnaparoB I IPOU3BOICTBA CEPHOM KUCIIOTHI.

Mopenns KUIIAIIEro ciosl.

Mopenb KOJIOHHBI CHHTE3a aMMHUaKa.

BuneodhparmenTst u cnaiasl «[Ipon3BoACTBO CEpHON KUCITOTHIY.

BuneodparmenTs! u cnaiiasl «[Ipon3BoacTBO aMmMuaKay.

Komneknus «CoIpb€ 715 MOTYYEHUS CEPHON KUCTOTHD.

JlabopaTopHbIe ONbITHI

31. Pacnio3HaBaHue raJIoreHUI-HOHOB.

32. KauecTBeHHbIE PEAKIIUH Ha CYIb(AT-HOHBI.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHSI.

34. Xumuueckue CBOMCTBA a30THOM KUCIIOTHI, KaK JJIEKTPOJINTA.
35. KauecrBeHHbIe peakiuu Ha Gpochar-uoH.

36. ITonyuenne v CBOMNCTBAYTOIBHON KHCIOTEL

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. IpomyckaHue yrieKUCIoro ra3a 4epes3 pacTBOp CHIIMKATa HATPHSL.
IIpakTnyeckue padoThl

2. V3yueHune CBOMCTB COJITHOM KUCIOTHI.

3. U3yueHune CBOMCTB CEPHOM KHUCIOTHL.

4. TTony4yenne aMMHaKa M U3y4€HHE €r0 CBONCTB.

5. Tlony4eHue yrIIEKUCIOro ra3a i H3y4eHHe ero CBONCTB.

MeTaiibl M UX COCANHCHUSA

[Tonoxxenue metamioB B [lepuoanueckoil cucreme xummudeckux snnemeHtoB J[. 1. Menneneena,
CTPOCHHUE UX aTOMOB M KPUCTAJIJIOB. MeTayndeckas CBSI3b U MEeTAJJIMYeCcKasi KpUCTAUIMUeCKas penéTka.
®dusndeckue CBOMCTBA METAUIOB: OJJIEKTPO- W TEIUIONMPOBOJHOCTh, OTpaXkaromiasi CHOCOOHOCTD,
IIJIaCTUYHOCTD. CH.HaBI:I ‘IépHBIG 1 IIBCTHBIC.

Mertanibel Kak BOCCTAHOBUTENU. DJIEKTPOXUMHYECKUN PsJl HApsDKEHUM. B3anMoneiicTBre METalioB C
HEMCTAJIaMH, OKCHUJaMH, KUCJIOTaMH, COJIAMU. AJIIOMI/IHOTGpMI/IH.

CtpoeHune aTOMOB M TIPOCTHIX BEMIECTB MIEIOYHBIX METAUIOB. 3aBUCUMOCTh (DU3UYCCKUX U XUMHYECKUX
CBOﬁCTB IICJIOYHBIX MCTAJIJIOB OT 3apAA0B AACP UX aTOMOB. OKCI/II[I:I U TUAPOKCHUABI IICJIOYHBIX MCTAJIJIOB,
MX TOJIyYEHHUE, CBOMCTBA, MpUMEeHEHNEe. BaxkHelie comu MEeI0YHbIX METAIIOB, MX 3HAYEHUE B )KUBOU U
HEKUBOU TIPUPOJIC U B )KU3HHU YEJIOBEKA.

CtpoeHne aTroMOB M MPOCTHIX BEIIECTB IICIOYHO3EMEIBHBIX METALIOB. 3aBUCUMOCTh (PU3UUYECKHX H
XUMHUYECKUX CBOMCTB HIEJIOYHO3EMETbHBIX METAJIOB OT 3apsIIOB siiep UX aTOMOB. OKCUIBI M TUAPOKCHUTBI



LIEJTOYHO3EMEIIBHBIX METAJIJIIOB, UX IOJy4EHUE, CBOMCTBA U MPUMEHEHHE. BaxkHenme conu meENoyHo -
3eMeJIbHBIX METAJUIOB, MX 3HAUY€HHWE B NPUPOJE W KU3HU uenoBeka. KapOoHaTsl W ruapoxapOOHATHI
KaJIbLIMSL.
JKéctkocTh BOBI: BpeMeHHas U nocTosiHHas. CrocoObl ycTpaHeHus: BpeMeHHOH kécTtkocTu. CriocoObl
YCTpaHEHHUs] TOCTOSIHHOM >KECTKOCTH. MouuThl.COeMMHEHUsS] AIIOMUHUA B MPUPOJE. XHUMHUUYECKHE
cBoiicTBa amomMuHHUSA. OCOOEHHOCTH OKCHJIa M THIPOKCHJA aIOMUHUS KaK aM(QOTEpHBIX COeIUHEHUM.
Bakneiiime conu amroMuHus (XJIOpHI, CyJIbdar).
OcobenHoctu cTpoeHHs aToMa kenesa. JKenezo B mpupoze. Baxkneitmme pynbl sxkene3a. OKCHUIBI H
ruapokcuabl xeneza(ll) u xeneza(Ill). Comu xkeneza(ll) u xeneza(Ill). O6HapyxkeHHEe NOHOB KAaTHOHOB
’KeJie3a B pacTBope. 3HAUEHHUE COCIMHEHUN JKele3a.
Koppo3ust xumudeckasi U 3J€KTpOXUMHUYECKas. 3alllUTa METALUIOB OT KOPpo3uu. MeTasuibl B IPUPOJIE: B
cBoOOAHOM BUJE U B Buae coeauHeHuid. [lonstue o meramnypruu. U€pHas U LBETHas METAJLTyprusl.
[Mupomerannyprus, TUAPOMETALTYPrusi, 3jiekTpoMeTayuryprus. Jlomenssiii mnponecc. Ilepepaborka
YyryHa B CTallb. JJIEKTPOJIN3 PaCIlJIaBOB.
JdemoHcTpanuu

* BszaumopeiicTBre HATpUs, TUTUS U KAJBLHS C BOJOM.

* ['opeHue HaTpHsi, MarHus U >KeJae3a B KUCIOPO/IE.

* Bcnbimka TepMUTHON CMECH.

* BsaumopeiicTBre cMecH MOPOIIKOB CEPBI U JKeJe3a, [IMHKA U CEPBI.

* BzaumojeiicTBrE aJIOMHHUS C KUCIIOTaMH, IIeJI0YaM1 U BOJIOM.

* BsaumoaeiicTBHe Xenne3a U MEAU C XJIOPOM.

* BsaumojneiicTBU€ MeIM C KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTOM M a30THOM KHCIOTOM

(pa30aBIEeHHON M KOHIICHTPUPOBAHHOM).

* Okpacka IIaMEeHH COEUHEHUSAMH IIEJTOYHbBIX METAIIOB.

* Okpacka MIaMEeHH COSIUHEHUAMH MIETOUYHO3EMENbHBIX METAIIJIOB.

e Tamenue u3BecTH BOJOM.

* [lomydeHnue XECTKOM BOABI B3aUMOJICHICTBUEM YTIIEKUCIIOTO Ta3a € U3BECTKOBOM BOIOM.

* VYcrpaHeHHE BpEMEHHOU KECTKOCTH KUTITYCHUEM U TOOABKOW COJIBI.

* VYcrpaHeHHE MTOCTOSHHOM KECTKOCTH JOOABKOW COIBI.

*  VOHWTHI U IPUHITUIT UX NEUCTBUS (BUACOPpPArMeHT).

* Komiekuus NpupoHbIX COeAMHEHUN aTFOMUHUS.

*  BuaeodparmMeHTs! u ciaiibl «OKCH ATIOMUHUS U €70 MOTU(DUKAITUN.

* [lomydyenue am(poTepHOro rUAPOKCHUIA ATFOMUHHUS U UCCIIEIOBAHUE €r0 CBOMCTB.

*  Komnekmust «XUMUYECKUE UCTOYHUKU TOKAY.

* Pe3ynbTaThl JIUTENBHOTO SKCHEPUMEHTA MO M3YUYCHHIO KOPPO3UHU CTAIbHBIX U3JEIUN B

3aBUCUMOCTH OT YCIIOBHUM IPOLECCOB.

* Boccranosnenue meau u3 okcugamenu(ll) sogopomom.

* Buneodparmentsl u ciaitabl «II[pon3BoICTBO YyryHaW CTAIINY.

* BuneodparmeHnTsl u cnaiiapl «M3aenus u3 yyryHa u cTajim.

*  BuneodparmenTs u cnaiiasl «[[pon3BoACTBO ATFOMUHUS.
JlaGopaTopHble ONBITHI
39.B3zaumoeiicTBue xernesa ¢ pactBopoM cyibgara meau(Il).
40.TTony4eHne U3BECTKOBOM BOBI M OMBITHI C HEM.
41 .TTonyuenue ruapokcunos xenesa(ll) u (1I1).
42 . KauecTBeHHbIE PEAKIIMU HA KATHOHBLI JKENIE3a
IIpakT4yeckune padoTnl
6. TlonyueHue KeCTKOM BOJBI U CIIOCOOKI €€ yCTpaHEHHMS.
7. Perienune SKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «MeTab.



XuMus M OKpyxKamouas cpeaa

Crpoenue 3emnu: sIpo, MaHTHs, 3€MHas Kopa, UX XUMUYeckuil cocrtaB. Jlutochepa u eé
XUMHYEeCKU coctaB. Munepansl. Pyasl. Ocanounbie nmoponasl. [lone3Hsie nckonaemble. XUMHYECKHI
cocTaB THApoCchepbl. XUMHUCCKHI COCTaB aTMOC(EpHI.

HcTOYHUKH XMMHYECKOTO 3arps3HEHHs] OKpysKaromled cpeisl. ['olanbHbIe 3KOJIOTHYECKUE TPOOIEeMBI
YelIOBEYEeCTBA: TMAPHUKOBBIA A((EKT, KHCIOTHBIE JOXKIU, O30HOBBIE IBIPBL. MeEXIyHApOIHOE
COTPYIHUYECTBO B 00OJIACTH OXpaHbl OKPYKAIOIIEH cpelbl OT XUMHUYECKOro 3arpsi3HeHus. «3enéHas
XUMUS.
JdemoHcTpanuu

* Bugaeodparmentsl u cnaiinpl «CTpoeHne 3eMin U €€ XMMUYECKHI COCTaB.

e Koutekiuss MUHEpaJIOB U TOPHBIX MOPO/I.

*  Komnekuus «Pyasl METaIIOBY.

* Buneodparmentsl u cnaiiapl «[ 100ambHBIE SKOIOTHYECKHUE TPOOIEMBI UETIOBEUECTBAY.
JlaGopaTopHble ONBITHI
43. Vzyuenwue rpaHura.

O06001eHNEe 3HAHUI IO XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.

IMoaroroBka k OCHOBHOMY roCcy1apCTBEHHOMY IK3aMeHY

Crpoenue aTomMa B COOTBETCTBHH C MOJI0KEHUEM XUMUYECKOTo 3emMeHTa B [lepronnueckoit cucreme.
CtpoeHue BellecTBa: XHWMHUYECKas CBS3b MKPUCTANIMYECKUE PEIIETKH. 3aBUCHMOCTbh CBOMCTB
00pa3oBaHHBIX J3JEMEHTAMHU MPOCTHIX BEMIECTB (METAUIOB, HEMETaNIOB, OJaropoAHBIX Ta30B) OT
MoJIo’KeHUs 3reMeHToB B [lepuoanueckoit cucreme. Tumonorust HEOpraHMUECKUX BEIIECTB, JIEJICHHE UX
Ha Kjaccel U rpynnsl. [Ipeacrasurenu.
[Ipy3Haku W YCIOBUS NPOTEKAHUS XUMHUYECKHUX peaKuid. THUMOJOrus XUMHYECKMX PpEAKUU T0
pas3In4HbIM OCHOBAHHAM. PeaKI_[I/II/I HMOHHOT'O O6M€Ha. OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pCaKIru.
XWMHYECKHUE CBOWCTBA MPOCTHIX BEIHIECTB. XapaKTePHbIE XHUMHUYECKHE CBOWMCTBA COJICOOPA3YIONTUX
OKCHJIOB, THAPOKCHAOB (OCHOBAHUM, KUCIOT U aM()OTEPHBIX THAPOKCUIOB), COJICH.

OcHoBHoIi opMoii opraHu3annu y4eOHBIX 3aHATUH SBISETCS YPOK, TUIT KOTOPOTO BHIOMpAETCs
YUUTCIIEM B 3aBUCHUMOCTH OT uenef/'l Hn 3aJa4, INCHUXOJOIo-nmcaaroru4ycCKux OC06€HHOCT€I>'I yqalmuxces
KJiacca.

OCHOBHBIMH q)OpMaMI/I OpraHu3alimn y‘IGGHOfI ACATCIIBHOCTH Ha YPOKaX XHMHUHU ABJIAKOTCA —
IpYNIOBbIE, UHIMBUyaJIbHbIE, KOJJIEKTUBHbIE, MapHBIE.

OcHoBHBbIE BH/IBI AeATEJIBLHOCTH y4aluxcs noapooHo nponucadbl B KTII B COOTBETCTBUU C IENSIMHU
KOHKPETHOTO YpOKa.
3. Y4eOHO-TeMaTHYeCKHH MJIAH

Ne HaumenoBanue pa3zienosB (Tem) KonuuecTBo B Tom unciie Ha npoBeaeHue
4acoB 110 [IpakTHueckux KoHTposibHBIX
porpaMme pabor pabor
8 knacc
1 | HavanpHble NOHATHS W 3aKOHBI 21 2 2
XUMUU
2 | Baxuneiume npeacTaBuTenn 18 3 1
HEOPraHUYECKUX BEIECTB.
KonnuecTBeHHbIE OTHOLIEHUS B
XUMUU
3 | OcHOBHBIE KJIaCChI 10 1 1
HEOPraHWYECKUX COCTUHEHUMN




4 | [lepuoanueckuii 3aK0H U 8 1
[Tepuonnueckas cucTeMa
XUMHYECKUX odjemeHtoB [J[. 1.
MeHeneeBa U CTpOEHUE aToMa
5 | Xumuaeckas CBS3b. 11 0 2
OKHCIIATEIBHO --
BOCCTAHOBUTEIBHBIE PEAKITUN
Peseps 1
Hroro 68 6 7
9 Knacc
1 [ToBTOpeHME M 0000IIEHNE 5 1
CBEJICHUH T10 KypCy 8 Kiacca.
XUMUYECKUE PeaKIuu
2 | XUMUYECKHE PEaKIINH B 10 1 1
pacTBopax
3 | HemeTtaiuibl U UX COEIUHEHUS 25 4 1
4 | MeTaJulbl U UX COSTMHEHUS 17 2 1
5 | XuMus u okpyskaroias cpeia 2
6 | O0oOEenye 3HAHUH 10 XMMHUH 34 7 1
KypC OCHOBHOM IIIKOJIBI.
[ToaroroBka k OCHOBHOMY
roCcyJapCTBEHHOMY 9K3aMEHY
(0I'9)
Peszepn 2
Htoro 68 7 5

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

YMK «Xumusa. 8 knaccn
Ia6puensa O. C. Xumus. 8 kiacc: yueOHHK it oO1ieoOpa3zoBarenbHbx opranuzammii / O. C.
la6puensn, U. I'. Octpoymos, C. A. CnankoB. — M.: IIpocsemenue, 2019
la6puenssn O. C. Xumusa. Meroguueckoe mocobue s 8§ kiacca ydeOHOe mocoOue Juis
obmeoOpa3zoBarenbHbix opranuzauuit / O. C. I'abpuensn, U. B. Akcénosa, 1. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019
INabpuensa O. C. Xumusa. COOpHHMK 3amad W YHNpaXKHEHUH. 8 Kiacc: ydyeOHoe mocoowe s
obmeobpazoBarenbHbix opranuzaruii/ O. C. I'abpuemnsn, M. B. Tpury6uak M.: [IpocBemenue,
2019
[Na6puensu O. C. Xumus. Tetpanp s 1ab0paTOPHBIX OMBITOB M MPAKTUYECKUX paboOT. 8 Kitacc:
yueOHoe rmocobue ais odmeoOpazoBarenbHbix opranu3anuii / C. ['abpuensH, W. B. Axcénona, 1.
I'. OctpoymoB. — M.: IIpocBemenue, 2019
labpuensa O. C. Xumwms. PabGouas Tterpamp. 8§ Kkimacc: yueOHOoe Tmocobme IS
obmreoOpazoBarenbHbix opranusamnumii / O. C. T'abpuensa, C. A. Cnankos, U. I'. OctpoymoB. —
M.: IIpocBemienue, 2019

YMK «Xumusa. 9 knaccy
["a6puensu O. C. Xumus. 9 knacc : yaeOHUK 151 oO1ieoOpa3zoBarenbHbiXx opranm3anuii / 0.  C.
["a6puensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocsemenne, 2019




2. Tabpuensa O. C. Xumwms. Mertomuueckoe mocobme mia 9 kimacca: yde0. mocobue ms
obmmeoOpa3zoBarenbubix opranuzanuii / O. C. I'abpuensn, U. B. Axcénosa, 1. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019
3. T'abpuensn O. C. Xumus. COOpHHMK 3a7ay W yHnpakHeHHH. 9 kiacc : ydeOHoe mocodue JuIst
obmeoOpa3zoBarenbubix opranuzanuit/ O. C. I'abpuensa, U. B. Tpurybuak. M.: IIpocsemienue,
2019
4. Tabpuensu O. C. Xumus. Terpans njis 1a00paTOpPHBIX OMBITOB W MPAKTHYECKUX padboT. 9 Kiacc:
yaeOHoe rmocobue s obmeodpazoBarenbHbix opranusanuii /O. C. ['abpuensH, . B. AkcéHoga,
N. T'. OctpoymoB. — M.: IIpoceemienue, 2019
5. Tabpuensn O. C. Xumus. Pabouas Terpanp. 9 kiacc: yueOHoe mocodue st
obmreoOpaszoBarenbHbix opranusanuii / O. C. 'abpuensa, C. A. Cnankos, 1. T.
OctpoymoB. — M.: IIpocsemenune, 2019
Hugpopmayuonnsie cpedocmea
NuTtepHeT-pecypehl
1. http://www.alhimik.ru [IpeacraBneHsr pyOpuKH: COBETHI aOUTYPUEHTY, YUUTEITIO XUMUH,
CIPaBOYHUK (0UeHB OoJIbIIas MoA0OpKa TaOIUI] U CIIPAaBOYHBIX MAaTEPUAIIOB), BECeNasi XUMUSL, HOBOCTH,
OJIUMITHAJIBI, KyHCTKamMepa (Macca HHTEPECHBIX UCTOPUYECKUX CBEICHUH).
2. http://www.hij.ru Xypran «Xumus u ’KHU3Hb» TOHSATHO M 3aHUMATEILHO paccKa3biBaeT 000 BceM
UHTEPECHOM, YTO IMPOUCXOUT B HAYKE U B MHUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHBIH XypHaTT «XUMUKU U XUMHUA», B KOTOPOM
IPECTAaBICHO MHOXKECTBO
OTIBITOB TI0 XMUMUH, 3aHUMATEIbHON HH()OPMAITUH, TTO3BOJISIONICH YBICUh YYCHUKOB IKCIIEPUMEHTAIEHOM
YacThIO MIPEIMETA.
4. http://c-books.narod.ru BceBo3zmoskHas tutepaTypa o XMMHUU.
5. http://www.drofa-ventana.ru M3BecTHOE U3/1aTeNIbCTBO yueOHO nuTeparypsl. HOBUHKM Hay4HO-
MOIYJISIPHBIX ¥ 3aHUMATEITbHBIX KHUT 110 XUMHH.
6. http://1september.ru Xypran 11t yauTenei u He TOJIBKO. bobioe KonmrmdecTBo paboT yUeHUKOB, B
TOM YHCJI€ U MCCIIeI0BATEIBCKOT0 XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOIBHBIN MOPTAN CO CCHUIKAMH Ha
00pa3oBaTeNbHbIC CAUTHI IO XHUMUH.
8. www.periodictable.ru COOpHUK cTaTeil 0 XUMHUYECKUX DJIEMEHTAX, MILTIOCTPUPOBAHHBIN
HKCIEPUMEHTOM

Kpurtepun oneHuBaHus 10CTHKEHUH 00y4arOIIuXcs

OcHoBHasl 3a/1a4a ¥ KPUTEPUI OLIEHKH — OBJIAJICHHE CUCTEMON y4eOHBIX ACHCTBHMA C H3ydaeMbIM
y4eOHBIM MaTEPHAIOM.

Cucrtema OLIEHKM BKJIIOYACT B ce0si BHYTPEHHIOK (OCYIIECTBISIEMYIO CaMOM IIKOJIOW) M BHEIIHIOO
(ocymiecTBisieMasi BHEIIHUMHU 110 OTHOIIICHUIO K IITKOJIE CITy>KO0aMu).

st OLIEHKHU UCTIONIb3YeTCS nepcoHUUITMPOBAHHAS uHpOopMaIus u AHOHUMHasI
(renepconuduIIIpoBaHHAN ).

[TepconnuuupoBaHHOM OIEHKE MOJICKAT TOJIBKO METAlpeJMETHbIC U MPEAMETHBIC Pe3yNbTaThl U3
6510Ka «BBITYCKHUK HAy4YUTCA».

OreHKa JOCTHKCHUN peau3yeTcsi «METO/I0M CIOXKEHUSN», MPH KOTOPOM (DPUKCHUPYETCS JTOCTHKCHHE
OTIOPHOT'O YPOBHS U €T0 NMPEBBILICHUE.
Jlisi OlleHUBaHUsI WCIONB3YIOTCS: CTaHIAPTU3MPOBAHHBIC MHUCHMEHHBIE M YCTHBIE PabOThI, MPOEKTHI,
MpakTUYecKre paboThl, J1abOpaTOpHBIC PadOTHI, TECThI, 3a4eThl, TBOPYECKHE pPaOOTHI, CaMOAHAJIN3,
CaMOOIICHKa, HAOTIOACHHUS U TIP.



Tunsl 3a1aHHH, KOTOPBIE HMCIOJbL3YIOTCH /I OLEHKH J0CTHKEHUH:
1o (popme OTBeTa: C 3aKPHITHIM OTBETOM U OTKPBITHIM OTBETOM,;
0 YPOBHIO MTPOBEPSEMBIX 3HAHUN, YMEHUH, CIIOCOO0B IeHWCTBUN: 0a30BBIN U TTOBBIIIICHHBIN YPOBEHb;
M0 HUCIIOJIb3YEMbIM CPEICTBAaM: 3aJaHMsl Il MUCbMEHHON WM YCTHOW Oecelbl, MpaKkTUYecKue 3adaHus,
nabopaTopHbIie padoThI;
1o (popme npoBeeHus: 11 HHANBUAYAIBHON WK TPYNIOBOI paOOTHI.

Hrorosas oneHKka CKJIaAbIBaeTCH U3:

HAKOIUICHHBIX OLICHOK (XapakTepHU3yloT JUHAMHUKY 00pa30BaTEIbHbBIX TOCTHKEHUHN yJaluxcs);
OLIGHKM 32 CTaHJapTU3UPOBAaHHBIC MTOTOBBIE PabOTHI (XapaKTepU3yIOT YPOBEHb MPUCBOEHUS CIIOCOOOB
JIEHCTBHIA )
BHYTpeHHI0I0 cHCTeMYy OlleHKH HA CTYNeHH OCHOBHOIO o0uiero oopa3oBaHusi kiaccuduuupyercs
CJIEYIOINUM 00pa30M M BKIJIIOYAET IPOLEAYPHI:
HHIUBHAYAJbHbIE Pe3y/JbTAThl YUalmxcs - B cepe pa3BUTHS Y HUX KOMIIETEHTHOCTHBIX YMEHHUU U
HAaBBIKOB, BBISIBIIIFOTCS B X0/1€ IICUXOJIOTO-I1€JarOrH4eCKOr0 MOHUTOPHHTIA;
NpeaAMeTHbIEe Pe3yJIbTAThI - PE3YyJIbTaThl, IIOJIY4YEHHBIE B IIPOLIECCE OLCHUBAHUSA YYUTEISIMU ILKOJIBI HA
IIPEIMETHOM YPOBHE;
BHYTPHILIKOJIbHbIE Pe3yJbTAaThl - PE3YJIBTATHI, MOJIYYEHHBIE B XOAC aAMUHUCTPATUBHOIO KOHTPOJI,
WUTOTOBOM aTTECTAlMHU y4alUXCs
( KOHTpPOJBHBIE PAOOTHI, TPOMEKYTOUHBIE, UTOTOBbIE, TUATHOCTUYECKHE);
BHELIKOJIbHbIE Pe3yJIbTaThl - Pe3yJIbTaThl OJTUMITNAM, KOHKYPCOB, COPEBHOBaHM, KOH(EpEHIH U T.11.;
pe3yibTaThl, MOJYYEHHBIE B XOJ€¢ He3aBHCHMMON BHEUIHEH OLEHKH -pE3yJbTaThl IOJy4YCHHBIE B XOJ€
['hA;
HeopMaTH30BaHHASA OLeHKA - TOPT(OIHO.

XapakrepucTuka nu¢poBoi OLeHKH (0TMETKH)

«5» («OTIMYHO») — YPOBEHb BBIMOJHEHHS TPeOOBAHUI 3HAUUTEIHHO BBILIE YAOBIETBOPUTEIHHOIO:
OTCYTCTBHUE OMIMOOK KaK MO TEKYLIEMY, TaK U 10 IpeIblAyIIeMy YieOHOMY MaTepuaiy; He 0oJiee OJJHOTO
HEJ0YeTa; JOTUYHOCTh U MOJIHOTA U3JI0KEHHUS.

«4» («XOpOo1I0») — YPOBEHb BBIIIOJHEHHS TPEOOBAHUH BBIIIE YIOBIETBOPUTEIHLHOTO: HCIIOIH30BAHNE
JOTIOTHUTEIBHOTO MaTepuaja, MOJIHOTa W JIOTMYHOCTb PACKpPBITHS BOIPOCA; CaMOCTOSITENbHOCTD
CYXJIEHUH, OTpa’keHHE CBOETO OTHOMICHUS K MpeaMeTy oocyxaeHus. Hammuue ommboKk 1 HEJ04YeTOB B
KOJIMYECTBEHHOM BBIPQKEHUU IO OTAENbHBIM MPEIMETaM OTPa)KaeTcsl B JIOKAIbHBIX aKTax O TEKyILIeH U
UTOTOBOM (pyOeKHOI) aTrTecTaruu 00yJarouXcs.

«3» («yI0BJIETBOPHUTEJIbHO») — JIOCTATOYHBIH MUHUMAJLHBI YPOBEHBb BBIMIOJHEHUS TPEOOBAHMIA,
NpEeIbIABISEMBIX K KOHKPETHOW paloTe, OTAEIbHBbIC HApYyUICHHS JIOTHKM W3JI0KEHUS MaTepHuana;
HEMOJIHOTAa PAacKphITUA Bompoca. Hamuywe ommOOK M HEJAOYETOB MO OTACIBHBIM IpeIMeTaM B
KOJINYECTBEHHOM BBIPQ)KEHUHU OTPAXKACTCSA B JIOKAIBHBIX aKTaX O TEKYIIeH W HUTOroBOH (pyOeskHOI)
aTTECTAIly 00YyJarOITUXCs.

«2» («NJ10X0») — YpOBEHBb BBHIMOJHEHUS TpPEeOOBAaHUI HIDKE YIOBIETBOPUTEIHHOIO: HapyIIEHHUE
JIOTUKH; HEMOJHOTa, HEPACKPHITOCTh 00CYX/IaeMOro BOIpPOCa, OTCYTCTBHE apryMeHTaluu JH0o
OIIMOO0YHOCTh €€ OCHOBHBIX MOJIOKeHUH. Hannune ommOok 1 HeloueToB MO OTJACIbHBIM IpeAMETaM B
KOJJMYCCTBEHHOM BBIPOKCHUH OTPAKACTCS B JOKAIBHBIX aKTaX O TEKYIIEH M UTOTOBOH (pyOexHOit) 00
aTTecTaluy 00yJaromuXcs.

KoHTpoJibHO-U3MepHuTe/IbHbIE MaTepuajbl MpeIHA3HAYCHBl AJIS MPOBEPKH YPOBHS YCBOCHUS
y4eOHOTrO Marepuana Ha OCHOBAaHMHM 00pa3oBaTEIbHOIO MHUHHMYMa COJEp)KaHUS OOpa3oBaHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKM BBITYCKHUKOB IIKOJ. OHU COCTaBlI€Hbl Ha OCHOBE MHOTOJIETHEH
Ne1arornyeckoi MPakTUKU C YU€TOM Pa3UYHbIX METOINYECKUX pa3pabOToK.

ITo BceM ryiaBaM Kypca M UX paszjernaM NpeajiaraeTcsi TeKyIil U TEMaTHYECKU KOHTPOJIb 3HAHUN U
yMeHUu# B popMe XUMUYECKUX AUKTAHTOB M TECTOB, CAMOCTOSTEIbHBIX U KOHTPOJIBHBIX paboT. 3a1aHus
000MX BapHaHTOB PabOT CXOJIHBI 110 COJAEPKAHUIO U XapaKTEPy BHITOIHAEMbIX YUeOHBIX NeHCTBUH.

Jns opranmuzanuu 3¢ (eKTuBHONW paboOTHl BCEro Kiacca ¢ y4eTOM HHAMBUIYAIBHBIX CIOCOOHOCTEH
Ka)KIO0r0 y4alierocs B psijie paboT, BXOJSIIIMX B MOcoOue, MPeACTaBIeHbl 3aJaHus Pa3INdHbIX YPOBHEH
CJIOKHOCTH.



He3zamMeHUMBIM TTOMOIIIHUKOM II€JJarora B KOHTPOJIE 3HAHUU SBISIOTCA 3amaHust B popme Tecra. Mx
MO>KHO HCIIOJIh30BaTh Ha Pa3HbBIX 3Talax yuyeOHOTo mpolecca:

* MPU U3YYEHUU HOBOTO MaTepHala;

+ Ha dTare 3aKperUICHHs U3y4YeHHOT0 MaTepurara,;

+ Ha ypokax 0000IIaloIIero MOBTOPEHHUS;

* MIPU TEKYIIEM ¥ TEMAaTHYECKOM KOHTPOJIE 3HAHUM, YMEHUN W HABBIKOB YYaIlINXCS,

* TIPH MOATOTOBKE YYAIUXCSI K 9K3aMeHaM KakK B YCTHOM, TaK M B MUCbMEHHOU opme, 0COOEHHO B

dbopme ET'D.

JList KaskJ10¥ TeMBI U €€ pa3JIeoB MPEJIOAKEHBI TECTOBBIC 33/JaHUS PA3HOTO YPOBHS CII0KHOCTHU B JIBYX
BapHaHTax, pacCUMTaHHbIC HA 15—35 MUH WM Ha 1enblid YpoK. JIJisl BEICTABJICHUS OIIEHKHU MpeiaraeTcs
WCII0Ib30BaTh CIAEAYIONIYIO MPOLEHTHYIO HIKATY:

35% BBIMOJHEHHBIX 3aaHUH — OIlEHKA «2%»;

36—61 % — omeHka «3»;

62—85% — omenka «4y;

86—100% — omenka «5».

B 3aBHCHMOCTH OT pe3yIbTaTOB BHITIOJHEHHS pa0OThI YUUTEbh MOKET BHOCUTH B TIPEIJIOKCHHYIO
CHUCTEMY OLICHHBAHUs KOPPEKTUBBI, TOCKOJIBKY OCHOBHAS 11€JIb KOHTPOJISI B IAHHOM CJ1y4ae — He
COOCTBEHHO BBICTABIICHHUE OIIEHKH, a ONIPEIeJICHNE YPOBHS YCBOSHHUS YUAIIUMHUCS y4eOHOTO MaTepraia u
HaIpaBJeHUH JaNbHEHIICH padOTHl HaJ MOBBIIIIEHUEM KaueCcTBa 3HAHUN

3amanue nox mudpoit 1 ouenuBaercs 3 Gamtamu; moa mudpoi 2 — 5 O6amwtamu; nox mudpoi 3-8
Oammamu. 3alaHus, OTMEUCHHBIE *, — JIJISl MHAUBHUIYAJIbHOTO BBITTOJTHCHUS.

Ecnu He ykazaHo MHOE, KaXblil OTBET YaCTEW OLICHUBAETCS:

+ yacTuA — 2 Gauamu;

« yactuB — 4 Oamnamu;

« gactuC - 6 GamaaMH.

OpnHako He Bce ydaluecs MPUCTynaroT K 3aaaHusaM 9acTuC 1 TeM 0oJiee BBITOJHSIIOT UX MOJTHOCTHIO.
UToOBl MOBBICUTH TMOJIOKHTEIHFHYI0 MOTHUBAIMIO K BBITIONHEHUIO 3anaHuii 4acTuC, y4WTenh MOMKET
O0OBSBUTH O BBICTABIICHUH I10 pe3y/IbTaTaM TeCTa JIBYX OIICHOK: MepBOi — 3a yacTu A u B, a BTOpoit —
3a yacTb C — € UCIOJIb30BAaHUEM IIPOLIEHTHOMN IIKAJIbI OLIEHKH 3HAHUH.

Bompocsl miisi BceX BHIIOB KOHTPOJIS 3HAHUN COCTaBJICHBI TaKUM OOpa3oM, 4TOOBI MENaror ¢ ux
MTOMOIIBIO MOT BBISIBUTH 3HAHUS YYAITUXCS IO BCEM Y3JIOBBIM BOIIPOCAM TJIABhI U pa3jiena Kak Ha 0a30BOM
YpOBHE, € HEOOXOIMMO TOJBKO BOCIPOM3BEICHHE YYeOHOTO MaTepuaia, TaK M Ha YCIOKHEHHOM
ypoBHE, Tne TpeOyeTcsi yMEHHE aHaIu3UpOBaTh W CpPAaBHHUBATH JIaHHBIC, MPUMEHSS TBOPYECKUE
CITOCOOHOCTH.

Bce oOyuaromue BHIIBI KOHTPOJS MPEANONAraloT KOJUICKTUBHYIO JCSITENBHOCTh ydYalluxcs JIMOo B
nape, 1100 B rPyIIe U CAaMOIPOBEPKY.

[Ipy moaroToBKe K KOHTPOJIBHBIM pabOTaM HEOOXOAMMO OOpaTUTh BHHMMAaHHE HA 3aJIaHUsl YPOKOB
o0oO01mmaromero MOBTOpeHus. B 3ToM ciydyae ydamiuiecs B COOTBETCTBHU CO CBOMMH CIIOCOOHOCTSIMH
OTIPENIEISAIOT 1S ceOsl 3a7aHusl, KOTOPhIE MOTYT BBITIOJIHUTb.

PacyerHple 3a1au pa3IMYHBIX THIIOB U YPOBHEH CIOKHOCTH MPEICTABICHBI B TOCOOMH OJIOKaMu, a
TaK)Ke BKJIFOYCHBI B Pa3HbIC BUJIbI KOHTPOJISA 3HAHWUU. YUUTEIh MOXKET 10 JKEJIAHWIO BKJIIOYATh UX Kak
JIOTIOTHUTEBHOE 3aJlaHue B JIO0O0M BUJ KOHTPOJS WJIM IpeajaraTh y4amuMcsi OTAENbHBIE CaMOCTOS-
TeNbHBIE pa0OTHI 1O PEIICHUIO TIOIO0HBIX 3a/1a4.

IIpoBeneHne XUMHYECKOT0 TMKTAHTA

3amanus 111 000MX BAapUAHTOB KPATKO 3alMCBHIBAIOTCS Ha JIMIIEBOW CTOPOHE JOCKH WM Ha
KOJIOTpPaHCIIApaHTe; OTBETHI Ha BOMPOCHI KeJIATEIbHO HAITUCaTh HA OOPATHOW CTOPOHE JOCKH HITH TaK¥Ke
Ha KOJOTpaHCIapaHTe.YUYHUTEIh 3a4MTHIBACT COJECpP)KAHUE BOIMPOCA, ydallWecs 3aliChIBalOT OTBET B
TETpaIsX.
[To okoOHYaHWM TUKTAHTa MPOBOTUTCS CAMOIIPOBEPKA!

+ OIINOOK HET — OLIEHKA «5»;

+ pomymeHsl 1—2 ommoku — «4y;



* JOMYIIEHBI 3 OMMOKU — «3».

B 3aBucmMocTH OT cTemeHW MOATOTOBICHHOCTH YYAIUXCS YYHTENb MOXKET M3MEHHUTH KPUTEpUH
OILICHKH padoT B MOJB3Y YUCHHKA.

IIpoBenenue caMmoCTOATEILHOMH PAadOTHI

CamocrodarenbHas paboTa npenanojaraeT Ju00 mapHyo, Ju00 rpynmnoByo (GopMy paboThl U JaeT
BO3MOXKHOCTh JIydlle OTpaboTaTh H3ydaeMble BOIPOCHI IOA KOHTPOJEM YYUTeds U B XOIe
CaMOCTOSITENIbHON JIeATEIbHOCTH (U1 00y4aroieit paboTsl) 1100 JTydIie MOArOTOBUTHCS K KOHTPOJILHON
paboTe, KOTOPYIO MPEICTOUT BHITIOJHATH Ha CIEIYIONIEM ypoke (s o0o01aromieii paboTel). 3amanus
BBITOJIHAIOTCS B Mape (TpyNIe), 4TO MO3BOJSET SKOHOMHUTH BpeMs Ha oTBeT. OTaenbHbIe 3aAaHus (1101
3HAKOM *) ydJamecsi BBINOJHSIOT CAMOCTOATENBHO. ISl KOHTpOJISL ydalluMcs TIpeOCTaBIISCTCS
BO3MOYKHOCTh CBEPUTH CBOM OTBETHI C JTaJIOHAMH, KOTOpBIE OYIyT HaHBl YYHUTEJIEM IO OKOHYaHWUU
paboTHI.

OuneHkKa NpakTHYeCKUX YMEHUH y4almxcs

Y4uTenb J0KEH YUUThIBATH!

- IPaBWJIHOCTH OTIPEENICHNS 1IEIIH OTIBITA;

- CAaMOCTOATENBHOCTD 000pa 000PYI0BaHNUS 1 OOBEKTOB;

- IOCJIEI0BATEIBHOCTH B BBIITOJHEHUH PaOOTHI 110 3aKJIA/IKE OIIBITA,;

- JOTUYHOCTh M IPaMOTHOCTh B OIMCAHUU HAOMIOICHHH, B ()OPMYIHPOBKE BBIBOJA U3 OMBITA.

OrmeTka - IPaBUJILHO OIIpEJIeNIeHa 1IeTb OIbITa,

"s" - CaMOCTOATENBHO, ¢ HEOOXOIUMOH TOCIIEJOBATEIILHOCTHIO TPOBEIECHBI TOI00D
000pyI0BaHUS U OOBEKTOB, a TAKKE padOTa MO 3aKIAIKE OMBITA;

- Hay4YHO TPaMOTHO, JIOTHYHO OMHCaHbl HAOII0AeHUS M C(HOPMYITHPOBAHBI BHIBOJIBI U3

OTIBITA.
OtMmeTka - MPaBUJIHHO OTIPEJIeNiCHa IIeIb OTIbITA;
"4" - CaMOCTOATEIBHO MPOBeIeHa padoTa Mo 1MoaAdopy 000pyI0BaHUSs, 0OBEKTOB;

MIPH 3aKJIaJIKE OTBITA JOMYCKaroTCs 1 -2 omuoKu;
- HAYYHO TPaMOTHO, JIOTUYHO OIMKCaHbI HAOIIOACHHS U C(HOPMYITHPOBAHBI BEIBOIBI U3

OIIbITA;

- B ONMCAaHUH HAOJIOJICHUN U3 OIBITA IOIYCKAIOTCSI HEOOIBIITNE HETOYHOCTH
OtMmeTka - MPaBUJIHHO OTIPEJIeNiCHA IIeITb OTIhITA;
"3" - noabdop 06opyaoBaHUs U 00BEKTOB, a TAK)KE pabOTHI 1O 3aKJIAJKE OTbITA IPOBEIEHBI

C IOMOIBIO YYUTES;
- IOMTYCKAIOTCSl HETOYHOCTH M OIIMOKH MPH 3aKJIaJIKE OIBITa, OMIMCAHUK HAOJIOICHUH,
(GbOopMyITUPOBaHNUN BHIBOJIOB.

OrtmeTKka - HE OIpe/IelieHa CAMOCTOSITEIIBHO IIETTh OIIBITA,
" - He 0TOOpaHO HY)XHOE 000pyI0BaHUE;
- JIONYCKAIOTCs CYIECTBEHHbBIC OMMOKM TMPH 3aKJIaIKke U 0hOPMIICHHH OIBITA.

Ouenka ymenuiillpoBoasit Ha0I01eHUSA

Yuurtenb A0KEH yUYUTHIBATD:

- IPaBUIILHOCTH NMPOBECHUS HAOIIOICHUH 110 3a/1aHHIO;

- YMEHHE BBIJICIATH CYIIECTBEHHBIC TPU3HAKK Yy HaOJt01aeMoro 00beKTa (Tiporiecca),

- JOTUYHOCTh M HAYYHYIO TPAMOTHOCTH B O()OPMJICHHH Pe3yJIbTaTOB HAOII0ACHUI U B BHIBOAAX;
- IpoBeJIeHNe HAOJI0IEHHS 110 33aJJaHUIO;

OTMeTKa - MPABWJIHHO M0 33/IaHUI0 YUUTEISI POBEICHO HAOIIOICHIE,
"s" - BBIJICJICHBI CYIIECTBEHHBIE MPU3HAKK Y Ha0II0AaeMoro o0beKTa (mpoiiecca);
- IOTUYHO, HAYYHO TPaMOTHO 0)OPMIICHBI PE3YNIbTAThl HAOMIOACHHUN 1 BHIBOIBL.
OrmeTka - IPaBUWJIHHO MO 33/IaHUI0 YUUTEIsI IPOBEIEHO HAOIIOCHHUE;
"4" - TIPY BBIJICJICHUH CYIECTBEHHBIX IPU3HAKOB y HaOIr01aeMoro o0bekTa (mpoiecca)

Ha3BaHbI BTOPOCTEIICHHBIC;
- JoTrycKaeTcs HeOpeXHOCTh B 0(OpMIIEHUH HAOMIOJICHUN U BHIBOJIOB.




OTMeTKa - TOMTYCKAIOTCSl HETOYHOCTH M 1-2 OMMOKM B MPOBEJCHUN HAOIIOACHUH 110 3a/1aHUIO
"3 YUUTENS;

- TIPY BBIJICTICHUH CYIIECTBEHHBIX MIPU3HAKOB Y HAOII0OAaeMoro o0beKkTa (Iporecca)
BBIJICTISIIOTCS JIMIITH HEKOTOPBIE;

- nomyckaroTcs omuoku (1-2) B oopmiieHnn HaOII0IEHUH U BEIBOJIOB.

OT1meTka - omyckarTcs ommoku (3-4) B poBeIeHUU HAOTIOACHHIA 110 33JaHUI0 YIUTETIS;
A - HETIPaBWJILHO BBIIEJISAIOTCS MpU3HAKU HaOII0aeMoro o0beKTa (mpoiiecca);

- Joryckarotes ook (3-4) B opopmiieHnu HaOI0IeHUN U BBIBOI0B. Popma
aTTECTAIlMU 10 OWOJIOTHU MOXKET OBITh Pa3JIMYHOM: YCTHBIN SK3aMEH Mo OuieTam,
3amuTa pedepara, TECTHPOBAHUE, 3aIIUTA POCKTA.

@DopMbI NIPeACTABICHUA 00pPa30BaTEIbHBIX Pe3yJIbTATOB:

e Tabenb yCeBaeMOCTH 10 MpeIMeTaM (C yKa3aHHuEeM TPeOOBaHHMA, IPEIbIBIIEMBIX K BbICTABICHUIO
OTMETOK);

® TEKCThl HTOTOBBIX JUAarHOCTUYECKMX KOHTPOJBHBIX pPAa0OT, AUKTAHTOB M T.J. U aHaJIU3 HUX
BBITIOJIHEHHS oOydJarommmcst (MHbopmaruss 00 d3JIeMEHTax M ypOBHSAX IPOBEPSIEMOTO 3HAHMS —
3HAHUS, TOHUMAaHUs, TPUMEHEHUsI, CUCTEMAaTHU3aI1N);

® yCTHas OLIEHKa YCHEIIHOCTH Pe3yJbTaToB, (GOpPMYIHpPOBKA MPUUYMH HEYAAY U PEKOMEHJAIU IO
YCTpaHEHHIO TTPo0OeIOB B 00YUECHHOCTH I10 TIPEAMETaM;

e 1opTdOaHO;

® pe3yNbTaThl IICUXO0JIOTO-MeIarOrHYeCKUX UCCIeI0BaHUH, MILTIOCTPUPYIOIINUX JUHAMHUKY Pa3BUTHS
OTJIeNbHBIX MHTEIEKTYAIbHBIX U JIMYHOCTHBIX KauecTB oOyyatomierocs, Y'Y /1.

KpuTepusiMu olleHMBAHUS SIBISIOTCS:
® COOTBETCTBHE JOCTHTHYTBIX NPEIMETHBIX, METANpeIMETHBIX W JHMYHOCTHBIX pEe3yJbTaToOB
oOyyaromuxcst TpeOOBaHMUIM K pe3yJabTaTaM OCBOCHHUSI 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO
obmero oopazoanus OI'OC;
e MHAMUKa PE3yJIbTAaTOB MPEIMETHOH0OYyueHHOCTH, (hopmupoBanus Y Y /.
OmueHka TOCTIKEHHS METalpeIMETHBIX PE3YJIbTaTOB MOXKeT. [IpoBOATCS B X0/1€ Pa3IUUHBIX IPOLEAYP.
OCHOBHOU TIPOIIEAYPON UTOTOBOM OIEHKHU JOCTH>KEHUS METANIPEAMETHBIX PE3YIIHTATOB

ABJIIACTCA 3aujuma umoco6020 um)ueudyaﬂbnozo npoexkma

Coaeprxanue Kypca XUMHH
9 KVIACC
IToBTOpeHue u 06001IeHHE CBeieHUI IO Kypcy 8 ki1acca
bunapusie coemunenus. Oxcuubl coneoOpasyromuye W HecosneoOpasyromme. [uapoKCHIbL:
OCHOBaHHUsA, aM(pOTEpHbIE TUAPOKCHIBI, KUCIOPOACOAepKaIIne KUcaoTel. CpenHue, KUCIble, OCHOBHBIC U
KOMIUIEKCHBIE COJIH.

OO6o0uieHne cBefCHUH O XUMHUYECKUX peakiusax. Kmaccudukanms XMMHUYECKMX peakuuil 1o
pa3IMYHBIM IPU3HAKAM: COCTABY M YUCILY PEarupyIOIUX U 00pa3yoLINXCsl BEIIECTB, TENI0BOMY 3D (DeEKTy,
00paTUMOCTH, W3MEHEHHMIO CTEIeHEW OKMCIICHHS HJIEMEHTOB, OOpa3yIoIIUX pearupyrollie BellecTBa,
arperaTHOMy COCTOSIHUIO PEarupyroIuX BEIECTB, MCIIOIb30BAaHUIO KaTalIu3aTopa.

[IoHATHE O CKOPOCTM XUMHUYECKOM peakuuu. PaxTopsl, BIUAIOIIME HA CKOPOCTb XUMUYECKHUX
peakuui: TNpUpPOJA  PEarupyroluX BEHNIECTB, WX  KOHLEHTpauus, TEMIEeparypa, IUIOAalb
COIPUKOCHOBEHMSI, HANMuue Katanuzaropa. Karamus.

JdemoHcTpauuu
O3HaKOMJIEHHE € KOJUIEKLUSAMH METAJIJIOB U HEMETAIIJIOB.
O3HaKOMJIEHHE C KOJUIEKLIUAMH OKCUIOB, KUCIIOT U COJIEH.
3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIUMU OT MPUPOJIbl PEArnpYIOLIUX BELECTB.
3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIUN OT KOHIIEHTPALMK pPEarupyroIiyX BEIIECTB.



e 3aBUCUMOCTb CKOPOCTH XUMHYECKOM PEaKIMU OT IUJIOIIAJU COMPUKOCHOBEHHUS PEArupyrominx
BEIIECTB ((«KHUTISIIIAMA CITOI).
e 3aBUCHUMOCTb CKOPOCTH XUMHUYECKON PEaKIIUU OT TEMIIEPATYpPbl PEarupyrouux BEIIeCTB.
JlabopaTopHbIe ONbITHI

* B3aumMoielicTBMEe aMMHUaKka U XJOpPOBOJI0OPO/Ia.

* Peakuust HEUTpanu3aluu.

* Habmoenne termoBoro 3¢ dexTa peakiinu HelTpain3alyu.

* BzaumonelicTBue cepHoit KUCIOTHI ¢ okcuaoM meau(1l).

* Pa3noxenue nepokcuaa BOAOpoa ¢ MOMOUIbIO KaTanga3bl KapToQes.

* 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakluu OT MPHUPOJbl PEarupyroniux BEIIECTB Ha MpUMEpe
B3aMMOJICHCTBHS PacCTBOPOB THUOCYJb(haTa HATpUs U XJopujaa Oapus, THOCylnb(ara HATPUS U COJSTHOU
KHCJIOTHI.

* 3aBUCHMOCTbh CKOPOCTH XMMHUYECKOW peaklUuy OT MPUPOJbl METAIOB MPHU MX B3aUMOJECHCTBUM C
COJISTHOM KUCJIOTOM.

* 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakuuu OT MPUPOJbl KUCIOT MPHU HX B3aHUMOJCHCTBUH C
KEJIEe30M.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peaKkiuu OT TeMIepaTyphl.

* 3aBHCUMOCTb CKOPOCTH XMMUYECKON PEaKIIMU OT KOHIICHTPALIUH.

* 3aBHCHUMOCTh CKOPOCTHM XMUMHYECKOW peakluu OT IUIONIaJd CONPHUKOCHOBEHHUS pearupyrouux
BEIIECTB.

* 3aBUCHUMOCTh CKOPOCTH XUMHYECKOM PEaKIMU OT KaTaJau3aTropa.

XHMHYEeCKHE PeaKIi B PaCTBOPAax 3JIEKTPOJIUTOB

[TonsiTHE 00 SIEKTPOIUTUYECKON MUCCONMANUU. DICKTPOIHUTHI M HEIICKTPOIUTHL. MeXaHu3Mm
JUCCOLMAIMN  3JIEKTPOJIUTOB C PA3JIMYHBIM  XapakTepoM cBs3U. CTEneHb 3JIEKTPOJIMTHYECKOU
mucconuaiuu. CUIbHBIE U cT1a0ble SJIEKTPOIHUTHI.

OcHOBHbIE TIOJIO’KEHUSI TEOPUH DIEKTPOIUTHUECKOM auccoranuu. Knaccudukanys HOHOB U UX
cBoiicTBa. KucnoTel, OCHOBaHMSI M COJIM KaK JEKTPOIHUTHI. VX KiaccuduKaus 1 TUCCOIHUAIINS.

OO01ue XMMHYECKHE CBOWCTBAa KHUCIIOT: M3MEHEHHE OKPAcKH WHIMKATOPOB, B3aWMOJEWUCTBUE C
METaJlIaMH, OKCUAAMHU W TUIPOKCHUAAMH METANIOB M COJSIMHU. MOJEKYJISIpHbIE U MOHHBIE (IIOJIHBIE U
COKpali¢HHbIC) YypaBHEHHS peakiuid. XUMHUYECKHW CMBICT COKpAmIEHHBIX ypaBHEHHH. Y CIOBUS
MPOTEKAHUS PEaKLUM MKy SJECKTPOIIUTAMHU J10 KOHIA. Pl aKTUBHOCTH METAJLIOB.

OOmmMe XMMHYECKHE CBOMCTBA IIIea04Yeli: B3aUMOIECHCTBHE ¢ KUCIOTAMH, OKCHIAMH HEMETAJIIOB,
comsimu. OOIIMe XMMHYECKHE CBOWCTBA HEPACTBOPHMBIX OCHOBAHMIA: B3aMMOJICHCTBHE C KHCIOTaMH,
pa3yioKeHUe IPHU HarpeBaHUU.

OO01re XuMUYeCKre CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KUCIOTaMU, IEI0YaMH, COJISIMH
U MeTajuiaMi. B3anMoaecTBHE KUCIIBIX COJIEH CO IIEJI0UYaMU.

[M'uaponu3 kak 0OMEHHOE B3aMMOICUCTBHE COJIEH C BOJION. [ MapOIn3 comM CHITbHOTO OCHOBAHUS U
c1aboi KUCHOTHL. ['UaAponnu3 comu ¢1aboro OCHOBAHUS M CHIBHOM KHCIOTHL. BomopomHblil mokaszareib
(pH).

CpolicTBa KHCIIOT, OCHOBAaHMM, OKCHUIOB M COJE€Ml B CBETE€ TEOPUU BJIEKTPOIUTHUUYECKOU
JTUCCOLMAIIMU U TIPEACTAaBIEHUN 00 OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHSIX.

JdemoHcTpanuu

e licneiTaHue BEMECTB U UX PACTBOPOB HA 3JIEKTPONPOBOAHOCTD.

e 3aBUCUMOCTb JIEKTPOIPOBOITHOCTH YKCYCHOU KUCJIOTHI OT KOHLIEHTPAIUU.

e J[BMKEHHUE OKPAILIEHHBIX HOHOB B 3JIEKTPUUYECKOM TIOJIE.

e OmnpeneneHue xapakTepa cpebl B pacTBOpax Coeil.

JlabopaTopHbIe ONbITHI

* luccounanus cinalbIX 3JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.

* lI3MeHeHNe OKpAacKu UHAUKATOPOB B KUCIIOTHOU CpeEXIe.

* Peakuus HelTpanu3anuu pacTBopa IEIOYH Pa3INYHBIMU KACIOTaAMM.

* [Tonyuenne ruapokcuna meau(Il) u ero B3anMozeicTBre ¢ pa3IMuUHBIMUA KHUCIOTAMHU.



* B3aumoielicTBUE CHIIBHBIX KUCIOT ¢ okcuaoM meau(1l).

¢ B3anMoelicTBUE KHUCIIOT C METAJUIaMU.

» KauecTBeHHas peakiius Ha KapOOHAT-HOH.

* [TonmyueHue CTyIHSI KDEMHUEBOM KHUCIOTHI.

» KauecTBeHHas peakius Ha XJIOPH/I- WK CYTb(aT-HOHBI.

* I3MeHeHne OKpacKu MHIMKATOPOB B LIEJIOYHOU Cpeie.

* B3auMoIeliCTBUE IET0YEHN C YTIEKUCIBIM I'a30M.

» KayecTBeHHas peakiys Ha KATHOH aMMOHMUSI.

* [Tonyuenne ruapokcuaa menu(Il) u ero paznoxenue.

* BzanmoielicTBie KapOOHATOB C KHCIOTaMHU.

* [Toryuenne runpokcuaa xenesa(Ill).

* BzanmonericTBue xemne3a ¢ pactBopoM cynbdara meau(1l).

IIpakT4yeckune padoThl

1. PemieHne s3kCnepUMEHTANIBHBIX 33724 110 TEME «DIEKTPOJIUTUYECKAST TUCCOLUALINS.
Hemetanibl 1 MX coeIUHEHUS

CtpoeHre aTOMOB HEMETAUIOB M HX TMOJOXEHHWE B MNEPUOAMYECKOM cucreme. Psn
AJIEKTpOoOTpHIIaTeIbHOCTU. KprcTaminueckue peméTk HEeMETAIJIOB — MPOCThIX BeliecTB. Dusnyeckue
cBoiictBa HemerayuioB. OOmIMe  XMMHMYECKHE  CBOMCTBA  HEMETAUIOB:  OKUCIHUTENbHBIE U
BOCCTAaHOBUTEJIbHBIE.

["asiorensl, cTpoeHrne UX aroMoOB M MOJeKyl. PHU3NYECKne U XMMHUYECKHE CBOWMCTBA rajOTEHOB.
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB rajlOrT€HOB B 3aBUCHUMOCTH OT UX IOJOXKEHHUSI B MEPUOIUYECKON
cucreMe. HaxoxxieHne rajloreHoB B PUPOJIE U UX NOJIydeHHe. bronornyeckoe 3HaueHNe U MPUMEHEHHE
rajioreHoB.

["anoreHoBOIOPOIBI 1 COOTBETCTBYIOLINE UM KUCIIOTHI: IJIABUKOBAs, COJIsiHAsl, OpOMOBOIOPOIHAS,
noaoBogopoaHas. ['anorennasl. KauecTBeHHbIE peakIuu HA rajJoreHu1-uoHbl. [IpuMenenne coequuennit
raJoOreHoB.

Oomas xapakTepuctuka aineMeHToB VIA-rpynmnsl. Cepa B mpupo/e U e€ moxydeHue. AJUIOTpOIHbIe
Moau(UKAIIMU CEPHl M X CBOMCTBA. XMMHUYECKHE CBOMCTBA CEPBI U €€ IPUMEHEHHE.

CepoBOJOpOI: CTPOEHUE MOJEKYNbI, (U3NYECKUE U XHUMHUYECKHE CBONCTBA, IMOIY4YCHHE H
3HaueHne. CepoBogopoanas kuciaota. Cynbduabl U ux 3Ha4eHHE. JItoMuHO(OPHI.

Oxcun cepri(IV), ceparcras kuciota, cynbdurel. KauecTBeHHas peakuus Ha Cyab(UT-HOH.

Oxkcwuna cepri( V), cepras kuciora, cynbdatsl. Kpucramioruaparsl.

CepHast KUCIIOTa Kak CHJIBHBIH ayeKTpoiutT. CBOHCTBa pa30aBICHHOM CEpHOW KHCIOTHI Kak
TUMIUYHOM KHUCIIOTBHI: B3aMMOJIEUCTBHE C METaJIJaMH, OCHOBHBIMH U aM(OTEPHBIMU OKCHJIaMH,
OCHOBaHUSIMHU U aM(POTEPHBIMU THIIPOKCHIaMU, colsiMU. KauecTBeHHas peakius Ha CyIb(aT-HoH.

OOmrast xapakTEepUCTHKA 3JIEMEHTOB VA-Tpynmbl. A30T, CTPOCHHE €ro aTromMa W MOJICKYJIBI.
du3nyecKue ¥ XUMUIECKIE CBONCTBA M PUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OUOIOTHYECKAsT POIb.

AMMHMaK, CTpOEHHE MOJICKYJIBI B (pU3MUecKre CBOMCTBA. AMMHAYHAs BOJA, HAIIATBIPHBIN CIHPT,
ruapaT ammuaka. JlOHOpHO-aKIENTOPHBI MeXaHW3M OOpa3oBaHMs CBSI3M B KAaTHOHE aMMOHWUSI.
BoccranoBurenbHble cBoOMicTBAa ammuaka. Coiln aMMOHUS U UX NpUMeHeHHne. KauecTBeHHas peakuus Ha
KaTHOH aMMOHHUSI.

Oxkcuapl a30Ta: HECOJe0Opa3yrolne W KHUCIOTHBIC. A30THCTass KUCIOTa M HUTPUTHL. A30THas
KHCJIOTA, €€ IoIy4eHue u cBorcrea. Hurparsl.

docdop, crpoerne aroma u amorponus. Dochunasl. Pochun. Oxcua dhochopa(V) u dhochopras
(oprodocdopnast) kucinota. Pocharsl.

OOmrast xapakTepuCTUKa AIeMEHTOB [VA-Tpynmbl: 0COOCHHOCTH CTPOCHHSI aTOMOB, MPOCTBIX
BEILECTB U COCAMHEHUH B 3aBUCUMOCTH OT IOJIOKEHUS 3JIEMEHTOB B IEPUOIUUECKON CUCTEME. YTIIEPO/I.
AnnorponHbsie Moaudukanuu: anmMas, rpadut. AMOpPQHBIN yriaepoid: caxa, aKTHBHPOBAHHBIA YTrOJb.
Ancopbumsi. XuMuueckue CBOMCTBa yriepona. KOKCOXMMHUYECKOE MPOW3BOACTBO U €r0 MPOIYKIIHSL.
KapOusr.



Oxcun yraepona(Il): crpoenune Mmonekynsl, monydenue u corictBa. Oxecun yriepoga(IV): crpoenue
MOJIEKYJIbI, TIOJIYYCHHE W CBOWCTBAa. YTOJdbHas kuciora. Cojlu yroiabHOM KHCIOTBHI: KapOOHATHl W
ruipokapOoHatTel. TexHHUuecKas U MUIeBas CoAa.

Opranuueckasi XUMHs. YTIJIEBOJAOPOMbI.

MertaH, 3TaH 1 MPOMNaH KaK NpeAeiabHble (HACHIILEHHBIE) YIIIEBOJOPOIbl. DTUJICH U alleTHIIEH KaK
HenpeaenbHble (HeHAchIUIeHHbIE) yraeBonopoabl. CTpykTypHble ¢GopMynbl BemiecTB. ['opeHue
yII€BOAOPOAOB. Peakuiuy nerunapupoBaHysl MPeAEIbHbIX YIIIEBOJOPOIOB.

CroupTel. OTHJIOBBIA CIUPT, €ro TOJy4YeHHE, TNPUMEHEHHE W (U3UOJIOTHYECKOE [IEHCTBHE.
TpéxaToOMHBIH COUPT IIMLEPUH. YKCYCHAs KUCIOTA KaK MPeICTaBUTEIh KApOOHOBBIX KHUCIIOT.

Kpemuuii: ctpoeHue aromMa u HaxoxxaeHue B mpupone. Cumuuuabl U cwiad. CBOMCTBA KPEMHMUS.
Oxkcua kpemuusi(IV). Kpemnauesas kucinora u e€ comnu.

[IpousBoacTBo crekna M 1emeHTa. lIpoaykuus CHIMKaTHOW NPOMBIIIIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, papdop, dasHc. OnTudeckoe BOJIOKHO.

Hemerannbsl B mpupone. @pakuvoHHas MEperoHKa XUAKOTO BO3JIyXa KakK CIOCO0 MOTydeHHs
KHCIIOpo/a, a3oTa u aproxa. [lonyuenue pocdopa, kpemHus, XJI0pa, HoJa. DIEKTPOIU3 PAaCTBOPOB.

[Tonyyenue cepHOM KUCIOTHI: ChIPbE, XUMHU3M, TEXHOJOTUYECKAS] CXEMA, METOJ KUIISIIETO CIIOs,
NPUHIUIBI TEIUI000MEHa, TPOTHUBOTOKA M UPKYIauuu. Oneym. [Ipon3BoacTBO aMMHuaKa: ChIpbE, XUMU3M,
TEXHOJIOTMYECKas CXeMa.

JdemoHcTpanuu
Konnexius HeMeTaIoB.
Mopenu KpUCTAIUIMYECKUX PEIIETOK HEMETAINIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOp ¥ MPUHLUIIBI €T0 PadOTHI.
I'opeHnune HeMeTaI0B — MPOCTHIX BELIECTB: cephl, (hochopa, IpeBECHOTo YIJIsl.
OO6pa31pl TaJOreHOB — MPOCTHIX BEIIECTB.
B3aumopeicTBue TaJIOTEHOB ¢ METAJLIAMM.
BriTecHenue xyiopa OpoMOM MIIM HOJa U3 PACTBOPOB UX COJICH.
Komnekuus npupoaHbIx COEAMHEHNUH XJI0pa.
B3aunmoneiicTBre cepbl ¢ METAINIaMH.
['openue cepbl B KUCIOPOIE.
Konnekuus cynbGuaHex pya.
KauecTtBenHas peakuus Ha CyabGUI-HOH.
OO0eciBeunBaHKE OKPAIICHHBIX TKAHEH CEPHUCTHIM Ta30M.
B3anmoneiicTBre KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEJIBIO.
OOyriMBaHuEe OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEpPHON KUCIIOTOA.
Huarpamma «CoctaB BO3ayxay.
Buneodparments! u cnaiiast «IITuusu 6azapsy.
[onmyuyenue, cobupanue U pacrio3HaBaHUE aMMHAKa.
Paznoxxenne 6uxpomara aMMOHHSL.
B3anmoneiicTBre KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEBIO.
['openue u€pHoro nopoxa.
Pa3noxeHne HUTpaTa Kajaus U TOPEHUE B HEM JAPEBECHOTO YrOJIbKa.
OO6pa3sibl TpUpOAHBIX coenuHennid Gocdopa.
['openue dhochopa Ha BO3AYXE B B KUCTIOPOJE.
[Tomyuenue 6enoro ¢hochopa 1 UCTIBITAHUE €TO0 CBOMCTB.
Komnekmus «O6pa3ipl IpUpOAHBIX COSAMHEHHUH yriepoaay.
IToprper H. /1. 3enunckoro. Ilornomenrne pacTBOPEHHBIX BELIECTB WM I'a30B aKTUBUPOBAHHBIM
YTIIEM.
YcrpolicTBO MpOTUBOTA3a.
e Moenu MOJIEKYyJT METaHa, 3TaHa, STUJICHA U alleTUIICHA.
B3anmogeiicTBre sTuieHa ¢ OpOMHOM BOJIOM M paCTBOPOM IEpMaHTaHaTa KaJlvs.



OO01e XMMUYECKHe CBOMCTBA KUCIIOT HA IIPUMEpE YKCYCHOM KHCIIOTHI.
KauecTBeHHas peakuys Ha MHOIOaTOMHBIE CIIUPTHI.
Konneknus «O0pa3iisl MPpUPOIHBIX COSTUHEHUN KPEMHHUSI.
Komnneknus crekna, KepaMHUKH, HEMEHTA U U3JIEIUI U3 HUX.
Konnexknus npoaykuyy CUINKATHOM MPOMBIIITIEHHOCTH.
BuneodparmenTs! u cnaiasl « [ Ipou3BOACTBO CTEKIA B IIEMEHTA.
Komnexkuus «IIpupoHble coeiMHEHNS HEMETAIIIIOBY.
Buneogparments! u cnaiiibl «OpakimoHHas IEPETOHKA KHUJIKOTO BO3TyXay.
Buneopparmentst u  cmaiinel  «llomydenue  Bomopoma,  KHUCIOpOAa U TaJIOTEHOB
AIIEKTPOIIUTUYECKUM CIIOCOOOM).
Mogenu anmnapatoB J1 MPOU3BOJCTBA CEPHOUM KHUCTOTHI.
Mopens KUIIAIIEro ciosl.
Mopenb KOJIOHHBI CHHTE3a aMMHUaKa.
Buneopparmentst u cnaiiasl «IIpon3BOICTBO CEPHONM KUCIOTHDY.
BuneodparmenTs u cnaiiasl «[ [porn3BoACTBO aMMHUaKay.
Komnexkuus «CpIpb€ 11 OJIy4E€HUSI CEPHON KUCIOTHD.

JlabopaTopHbIe ONbITHI

* Pacnio3HaBaHue raJoreHu1-uOHOB.

» KadecTBeHHBIC peakiluy Ha CYIb(aT-HOHBI.

» KayecTBeHHas peakiys Ha KAaTHOH aMMOHMUSI.

* XMMHYECKHE CBOMCTBA a30THOM KUCJIOTBI, KaK 3JIEKTPOJIATA.

» KauecTBeHHbIe peakiuu Ha (ochar-uoH.

* [TonmydyeHue 1 CBOKMCTBA YIOJIBHON KUCIIOTHI.

» KauecTBenHas peakiius Ha KapOOHAT-HOH.

* [IponyckaHue yrieKucioro ra3a 4yepe3 pacTBOp CHIIMKaTa HaTpHsL.
IIpakTnyeckune padoThl

2. I3yueHue CBOMCTB COJSTHON KHUCIIOTBHI.

3. 3y4yeHue CBOMCTB CEpPHOM KUCIIOTHI.

4. Ilony4yeHne aMMuaKa U U3y4€HUE €r0 CBOWCTB.

5. [lonyyenue yraekuciaoro ra3za. KauecTBeHHas peakiius Ha KapOOHAT-UOHBI.

MeTajliibl M X COCAUHEHUS

[lonoxeHne MeTaIOB B IMEPUOAUYECKOM cucTeMe XuMuueckux 3nemeHToB JI. 1. Menneneesa,
CTPOECHHE aTOMOB M KPHUCTAJIOB METAUIOB. MeTalmnyeckast CBA3b M METaJNIMYECKash KpUCTAUIMYeCcKas
pemérka. OU3NUECKUE CBOMCTBA METAJUIOB: 3JEKTPO- U TEIJIONPOBOIHOCTh, OTPaXKaIOIIasi ClIOCOOHOCTb,
IJIACTUYHOCTh. YEPHBIE U LIBETHBIE METAJLIBI.

MerTannsl Kak BOCCTAHOBUTENIU. DIEKTPOXUMHUUECKUN psij HaNpsDKeHU. B3anMonelicTBre MeTanioB
C HEMETaJNIAMH, OKCUJIAMH, KUCIIOTAMH, COJISIMU. AJTFOMUHOTEPMHUS.

OOmrast XxapakTepucTuka 31eMeHTOB [A-rpynmbl. OKCHIBI U THAPOKCHIBI HIETOYHBIX METAIJIOB, UX
MOJIy4eHHUE, CBOMCTBA, MPUMEHEHUE. BaxkHelMe CoI MIEeTOYHbIX METAIIJIOB, UX 3HAYEHHE B IPUPOJE U
YKU3HU YEJIOBEKa.

O6mas xapaktepuctuka smeMeHToB IIA-rpymmbel. OKCHABI W THAPOKCHIBI IICIOYHO3EMETbHBIX
METAJIJIOB, UX MOJIyYE€HUE, CBOMCTBA U IPUMEHEHNE. BakHENINE COJN I1IETT0OUYHO3EMENIBHBIX METAIIJIOB, UX
3Ha4YeHHE B MPUPOJIE U KU3HU denoBeka. KapOoHatsl u ruipokapOOHATHI KalbIIHsL.

BpemenHnas u moctostHHas )KECTKOCTB Bobl. CrIocoOBI ycTpaHeHUs! BpeMeHHO KECTKOCTH. CriocoObI
YCTPaHEHHMS IOCTOSSHHON KECTKOCTH.

CoenuHeHHs aTIOMUHHS B TMPUPOJAE. XUMHUECKHE CBOMCTBa amoMUHHSA. OCOOEHHOCTH OKCHIa H
TUAPOKCH/IA aTIOMUHKS Kak aMPOTEpHBIX coeAnHEeHU. Baxkueime comu amroMuHus (XJIOpUI, CyIbdar).

OcobeHHocTH cTpoeHHs aToMa xene3a. JKene3o B mpupoze. Baxkneiimue pyzst sxenesa. [lonydenue
gyyryHa U ctranu. Oxcuasl u ruapokcunnl xene3a(ll) u (III). Comu xenesza(Il) u (III). OGHapyxenue
KaTHOHOB JKeJle3a B pacTBOpE. 3HAaUEHHUE COEIMHEHUH JKele3a.



Koppo3us razoBast (XumMuueckas) ¥ 3JIEKTPOXUMUYECKas. 3allliTa METAJUIOB OT KOppo3uu. MeTallisl B
npupozae. llonsitue o wMeramyprun. Yé€pHas W 1UBETHas METAJLTypTHs. [Tupomeramnyprus,
THIPOMETAIUTYpIrus, dJiekTpoMmeramnyprusi. JlomeHnsiii mpomecc. IlepepaGoTka uYyryHa B CTalb.
DIIEKTPOJIN3 PACILIIaBOB.

JdemoHcTpanuu

B3anmoneiicTBre HATpus, TUTUS U KaJIBLIHS C BOJOM.

l'openue HaTpusi, MarHus ¥ keiie3a B KUCIOPOJE.

Bcnblika TEpMUTHOM CMECH.

B3aumoneiicTBre cMecH MOPOILIKOB CEPhI U JKele3a, IMHKA U CEPHI.
BzaumopeiicTBre allOMUHHAS ¢ KHCJIOTAMH, II[eI0YaMU 1 BOJIOM.
B3anmoneicTBue xkeie3a U MEIH C XJIOPOM.

B3anmopeincteue Meau € KOHLEHTPUPOBAHHOM CEPHOM KHMCIIOTOM M a30THOM KHMCIIOTOMU
(pa36aBJIeHHOW U KOHIICHTPUPOBAHHOM ).

Okpacka MIaMeHu COeIMHEHUSIMU IIEIOYHBIX METAILJIOB.

Okpacka IIaMeHu COeIMHEHUSIMU 111eJI0YHO3EMENIbHBIX METAJIOB.

l'amenue u3BecTu BOIOM.

[Tonyuyenue xKECTKON BOABI B3aUMOACHCTBUEM YIIIEKHUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.

YcTpaHneHne BpeMEHHOH JKECTKOCTH KUIISTYCHHEM U T0OABICHUEM COJIBI.
YcrpaHeHne MOCTOSHHOMN JKECTKOCTH 100aBICHUEM COJIBI.

WM oHUTHI ¥ IPUHIIUTT UX ACUCTBUS (BUACOPpPArMEeHT).

Konneknus npupoaHbIX COCTUHEHUN aTFOMUHHSL.

BuneodparmenTs! u cnaiiasl «OKcHI aTIOMUHUS U €70 MOIU(PUKAITHN.
[Toryuenue ampoTepHOro r’UAPOKCUAA ATIOMUHUS U UCCIIEIOBAHUE €r0 CBOWCTB.
Komneknusa «XuMuyeckne UICTOYHUKH TOKA.

Pe3ynpTaThl JIATENBHOTO SKCHEPUMEHTAa MO H3YYEHHIO KOPPO3MHM CTAIbHBIX W3JIEIUN B

3aBUCUMOCTH OT YCJIOBUH IIPOLIECCOB.

Boccranosnenue meau u3 okcuna meau(1l) Bogopomom.

BuneodparmenTst u cnaiiasr «[Ipon3BoACTBO UyTryHa U CTATH.
BuneodparmenTst u cnaiasl «V3nenus U3 4yryHa u CTaam.

BuneodparmenTst u cnaiasr «[Ipou3BOACTBO aTFOMUHUSY.

JlaGopaTopHble ONBITHI
* B3aumopeiicTBue xene3a ¢ pactBopoMm cynbparta meau(ll).

* [TonmyueHne N3BECTKOBOM BOJBI U OIIBITHI C HEM.

* [Tonyuenne ruapokcuaos xenesa(ll) u (II0).

» KayecTBEeHHbIE peaKIK Ha KaTUOHBI JKeJle3a.

IIpakT4yeckue padoThl
6. K&écTKoCTh BOJIBI M CTIOCOOBI €€ yCTpaHEHHS.

7. Pemienue sKCepMMEHTANIBHBIX 3a7a4 10 TeMe «MeTaib».

XuMus M OKpyKamouas cpeaa

Crtpoenune 3emnn: sSApo, MaHTHUA, 3eMHast Kopa, Jutocdepa, ruapocdepa, atmochepa. XUMUISCKUN
cocrtaB 3eMiu. I'opHble nopoabsl. Munepansl. Pynbsl. Ocagounsie ropHaslie noposl. [lone3Hsle nckomnaeMsle.

M cTOYHMKM XMMHUYECKOTO 3arpsi3HEHNs OKpYKarolei cpenbl. [ 1o0anbHbIe 3K0I0rHUECKUE POOIEMBI
YeJI0BEYEeCTBA: HApYIICHHE OMOT€OXMMUYECKUX KPYTOBOPOTOB XMMHMUYECKHX 3JEMEHTOB, IOTEIUICHUE
KJIMMATa, KUCJIOTHBIE TOKAU U Ip. O30HOBBIE IbIpbl. MeKAyHApOIHOE COTPYTHHUUYECTBO B 00JIaCTH OXPaHbI
OKpYXKaroIlel cpelibl OT XUMUYECKOTO 3arpsA3HEHUs. «3eI€Has XUMUS».

JdemoHcTpanuu

e Buneogpparments! u cnaiiasl «CtpoeHne 3eMiIH U €€ XUMHUYECKHI COCTaBy.

e Komnekus MUHEPAIOB U TOPHBIX MTOPOA.

e Komneknus «Pyabl METAIIOBY.

e Buneodparments! u crnaiiasl «l 106anbHbIe 3KOJIOIMUECKUE TPOOIEMBI YETI0BEYECTBAY.



e BuneogpparMeHThI U Claiiibl O CTENIEHH SKOJIOTHYECKOM YMCTOTHI TOBapa.
JlaGopaTopHbIe ONBITHI
* 3yuenue rpanura.
* I3yueHne MapKUpOBOK pa3IN4HbIX BUJIOB IIPOMBIIUICHHBIX U IIPOJAOBOJIECTBEHHBIX TOBAPOB.
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