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IlosicHuTeEILHAS 3aMUCKA

Pabowas mporpamma cocTaBiieHa Ha OCHOBE (peAepabHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CcTaHmapra, [IpuMepHO# mporpamMmel
OCHOBHOTO 0011ero 00pazoBaHus IO XUMHH, aBTOpcKoit porpamMmbl O.C.I"abpuersiH 1 opueHTHpOBaHA Ha pabOTy 1Mo yueOHUKY U paboueil TeTpaau:
labpuensu, O.C Xumus: 9 xiacc: ydeO. s ygamuxes obOmeoopasosat. yupexaenuit / O.C.I'abpuensn.- M.: poda, 2015., : T'adbpuensn, O.C
Xumust: 9 xnace: padouas terpans k yaeouuky O.C.I'abpuensina / O.C.I'adbpuensa, C.A.Crnaakos. —M.: JIpoda, 2015.

Conepsxkanue mporpaMMbl HaIpaBJICHO HAa OCBOCHHE YJAIIMMUCS 3HAHWI, YMEHUN U HAaBBHIKOB Ha 0a30BOM ypoBHE. OHa BKJIIOYAET BCE TEMBI,
MpelyCMOTpEHHbIE (peepaabHbIM KOMIIOHEHTOM TOCYIapCTBEHHOTO OOpa30BaTEIbHOTO CTaHAApTa OCHOBHOTO oOIIero oOpa3zoBaHUS MO XMMHUU U
aBTOPCKOM MporpamMMoi yueOHOro Kypcea.

JlanHast mporpaMMa KOHKPETU3HUPYET CoJepKaHUe CTaHIapTa, TaéT pacrnpeesieHue yueOHbIX 4acoB MO pa3jienaM Kypca, OoClIeJ0BaTeIbHOCTh
M3YYEHHUS TEM U Pa3/IeoB ¢ YYETOM MEXIPEIMETHBIX U IPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO MpoLiecca, BO3PACTHBIX 0COOEHHOCTEN yJaluxcs

[Mporpamma paccunTana Ha 68 yacoB (2 yaca B He/leJIK0), B TOM YHCIIC Ha KOHTPOJIbHBIC paOOThI- 4 4acoB, MpakTUYecKue paboThl 3 yaca.

[Iporpamma kypca «XWUMHH» TMOCTPOEHA HAa OCHOBE CIHPATBLHON MOJCNH, MPETyCMATPUBAIOIICH IMOCTENEHHOE pa3BHTHE W YriayOJeHUE
TCOPETUYCCKUX HpeleTaBJ'IeHI/Iﬁ npu JIMHEHHOM 03HaKOMJICHUH C OMITMPUYICCKHUM MaTCpUualOM.

B npeaMeTax €CTCCTBCHHOHAYYHOI'0 HKJIa BECAYITYIO POJIb UT'pacT IMO3HaBaTCIbHAA ACATCIIBHOCTD U COOTBETCTBYIOIIHE el mo3HaBaTeIbHBIE

yueOHbI€ NecTBUS. B cBS3U € 3THM OCHOBHBIMH LeJIIMH 00y4eHUs] XMMHH B OCHOBHOM IIIKOJIE SIBJISIIOTCSA:
1) popmupoBanue y oOy4aromuxcsi yMEHUs BUAETh U MOHUMATh LIEHHOCTh 00pa30BaHUs, 3HAYMMOCTh XUMUYECKOTO 3HAHUS JJISl KaXKJIOTO YeJoBeKa
HE3aBHCHMO OT ero npodeccuoHalbHON AEATEeIbHOCTH; YMEHHS pa3inyaTh (PaKThl U OLEHKH, CPABHUBATH OLEHOYHBIE BBIBOJbI, BUJIETh UX CBS3b C
KpUTEpUSIMH OIICHOK U CBSI3b KPUTEPUEB C OMPEICIIEHHON CHCTEMOUl LeHHOCTeW, (OpMYyIHpOBaTh M OOOCHOBBIBATH COOCTBEHHYIO MO3UIHIO;
2) ¢opmupoBaHre y 0Oy4aIOUIUXCs LIETOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUU B CO3JIaHUM COBPEMEHHOW €CTeCTBEHHO-HAyYHOU KapTHHBI
MHpPa; YMEHUS OOBSICHITh OOBEKTHI M MPOIECCHl OKPYKAIOIIEH NEHCTBUTEILHOCTH — MPUPOTHON, COIUAIBHOM, KyIbTypHOU, TEXHHUECKON Cpelibl,
UCIOJIB3YS L 3TOrO XUMHYECKUE 3HAHUS,
3) mnpuoOpereHue oOOy4arOIMIMMUCS OTbITA Pa3HOOOpPAa3HOM NEATEIbHOCTH, IO3HAHUS U CAMOIO3HAHUS; KIIOUEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHTHOCTEH), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHE ISl PA3UYHBIX BHJIOB JEATEIHHOCTHU: PEUICHHS MpoOJIeM, MPUHSATHS PEHICHU, MOUCKa,
aHanu3a U 006paboTku UHPOPMAIMK, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUMN, COTPYIHUYECTBA, 0€30MacCHOr0 OOpaIleHus C BELIECTBAMU B
MTOBCETHEBHOM KH3HHU.

3agayamMu u3ydyeHus yueOHOro nmpeamera « XUMHUs» B 9 Kiacce SBISIOTCS:

yuyeOHbIe: (OpMHPOBAHUE CUCTEMbI XUMHUYECKUX 3HAHUIN KaK KOMIOHEHTa €CTECTBEHHOHAYYHOU KapTHUHBI MUDA;

Pa3BUBaIOLIMeE: PA3BUTHE JUYHOCTH OOYyYaroIMXCs, MX HMHTEIUIEKTyaJlbHOE M HPABCTBEHHOE COBEPIICHCTBOBAaHUE, (DOPMUPOBAHHME Yy HUX
I'YMaHUCTUYECKUX OTHOIICHUH U HKOJIOTMUECKH 11€71€CO00pa3HOTo MOBeIeHHs B OBITY M B TPYAOBOM IE€ATEIbHOCTH;

BOCIIMTATeIbHbIe: (OPMHUPOBAHUE YMEHHUI Oe30macHOro oOpaleHusl ¢ BEIIECTBAMH, MCIOJIB3YEMbIMH B MOBCEHEBHON YXU3HH; BhIpabOTKa
MOHUMaHUs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUM XUMHHM, a Takke (OPMHUPOBAHHE OTHOIIEHHMS K XMMHHU KaK K BO3MOXKHOM oOmactu Oymymiei
MPAKTUYECKOHN JEATEIbHOCTH.



Pe3yJ'II>TaTaM 0CBOCHMH KypCa XUMHUH
HpI/I HU3YYCHHUU XHUMUU B OCHOBHOM IIKOJIE 00eCIIeunBaCTCs JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IMPECAMCETHBIX PE3YJILTATOB.

JInyHOCTHBIE:

. B IIEHHOCTHO-OPHEHTAIIMOHHON c()epe — UYyBCTBO TOPJIOCTH 33 POCCHICKYI0 XHMHYECKYIO HAayKy, TyMaHH3M, OTHOLICHHE K TPYIY,
L[EJI€YCTPEMIIEHHOCTB;

. (dbopMupoBaHHE IICHHOCTH 3J0pOBOTO M 0Oe€30macHOro oOpas3a JKWU3HU; YCBOGHHE MpPaBWI WHIMBUAYAIBHOTO W KOJUIEKTHBHOTO
0€30I1aCHOTO TMOBEACHUS B UPE3BBIYAWHBIX CUTYAIUSX, YTPOXKAIOMINX KU3HU U 3J0POBBIO JTIOICH;

. B TPYAOBOH chepe — roTOBHOCTh K OCO3HAHHOMY BBIOOPY JajbHEIIel 00pa3oBaTelbHON TPAaeKTOPUH;

. B [103HABATEIbHON (KOTHUTUBHOW, UHTEIUIEKTYalbHON) cpepe — yMEHUE YNPaBJIsATh CBOEH O3HABATENILHOM 1€ATEIbHOCTBIO.

. (hopMHpOBaHHE OCHOB HKOJIOTUYECKOM KYJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOIO MBIIIJIEHUS, Pa3BUTHE
OTIBITA 3KOJIOTUYECKH OPUEHTUPOBAHHON peIeKCUBHO-OLIEHOUYHOM U MPaKTUUECKON J1€ATENbHOCTH B )KU3HEHHBIX CUTYAIUX;

MeranpeaMeTHble:

. YMEHHE CaMOCTOSITENIbHO OMNPENeNATh IIeJId CBOEro OOy4deHMs, CTaBUTh U (QOpMYIHpPOBaTH Uil ceOs HOBBIE 3ajauud B yuéde u
M03HABATEIbHOM J€ATEIbHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATENbHON e TEIbHOCTH;

. YMEHHE CaMOCTOSTEIbHO IJIAHUPOBATh IYTH JOCTMIKEHUS LieJei, B TOM YHuCle aJbTepHAaTHBHBIE, OCO3HAHHO BBIOMpaTh Hauboiee
s dexTuBHBIC CITOCOOBI peleHrs YIeOHbIX U MO3HABATENBHBIX 33]1a4;

. YMEHHE COOTHOCHUTH CBOM [IEHCTBHUS C IUIAHUPYEMBIMH PE3yJIbTaTaMM, OCYILECTBIATH KOHTPOJIb CBOCH IESATEIBHOCTH B IIPOLECCE

JTOCTYDKCHHS PE3YJIbTaTa, ONMPENCNSITh CIIOCOOBI ACHCTBUN B paMKaxX MPEIOKEHHBIX YCIOBHUU M TpeOOBaHUM, KOPPEKTUPOBATH CBOM JACHCTBHUS B
COOTBETCTBUU C U3MEHSIIOLICHCS CUTyallUEeH;

. YMEHHE OLIEHUBATh MPABUIHHOCTh BBIMOTHEHUS y4€OHOU 3a/1aui, COOCTBEHHBIE BOBMOYKHOCTH €€ pelleHus;

. BJIQJICHUE OCHOBAaMHM CAMOKOHTpOJIS, CaMOOLIGHKH, MPUHSATHS PEUICHUH M OCYLIECTBJICHHUS OCO3HAHHOTO BbIOOpa B y4eOHOU H
M03HABATEIbHON AEATEIbHOCTH;

. YMEHHE OIpeAessaTh MOHSITUA, CO3JaBaTh OOOOIIEHMs, YCTaHABIMBATh AHAJOTUH, KIacCU(UIHUPOBATh, CaMOCTOSITEIBHO BHIOUPATH

OCHOBAHHUS U KPUTEPHUHU IS KIacCU(UKALMM, YCTAaHABIMBATh NIPUYMHHO-CIIEICTBEHHbIE CBSI3H, CTPOUThH JOIMUECKOE PACCYXJIEHHE, YMO3AKIIOUEHUE
(MHIYKTUBHOE, AEYKTUBHOE U 10 QHAJIOTUH) U JIeJIaTh BBIBO/IBI;

. YMEHHUE CO3/1aBaTh, IPUMEHATh U MPE0OpPa30BbIBATh 3HAKU U CHUMBOJIBI, MOJEIM U CXEMBbI /IS pelIeHUs] y4eOHBIX M MO3HABATEIIbHBIX
3ajauy;

. YMEHHUE OpraHU30BbIBaTh Y4eOHOE COTPYJHHUYECTBO M COBMECTHYIO JEATEIBbHOCTh C YYMTEJIEM M CBEPCTHUKaMH; paboTaTh
WHAMBUIYAIIbHO W B TpYNIe: HaXOJuTh oOllee pelieHue W paspeniarb KOH(MIMKTHI HAa OCHOBE COIJIACOBAHMS MO3WIMN M y4éTa HMHTEPECOB;
(bopMynupoBaTh, apryMEHTUPOBATh U OTCTAUBaTh CBOE MHEHHUE;

. YMEHHE OCO3HAaHHO MCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBHM C 3ajJaueil KOMMYHHKALMU JUIS BBIPA)KEHUS CBOMX YYBCTB,
MBbICTIeH U MOTPEOHOCTEH; MIaHUPOBAHUS U PETYISALMH CBOCH EATETbHOCTH; BIIaJIEHUE YCTHON M MMMCbMEHHOM peubto, MOHOJIOTHYECKOI KOHTEK CTHOM
peubto;

. (opMupoBaHHE U pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH MCIIOIB30BaHU HH(POPMALIMOHHO -KOMMYHUKALIMOHHBIX TEXHOJIOTHIA;



. (dhopMHpOBaHKE U Pa3BUTHE SKOJOTHYECKOTO MBIILUICHUS, YMEHHE TIPUMEHSTh €r0 B TIO3HABATEILHOM, KOMMYHUKATUBHOM, COIIMATILHOM

MIPAKTHKE U TPOPECCHOHATHHON OPUCHTAIINH.
IIpeamerHbIe:

- B no3HaBarenbHO# cdepe:

. JaBaTh OMPEACIICHUS U3YYEHHBIX MOHATHNA: «XUMHYECKUH IJIEMEHTY, «aTOM», «HOH», «MOJIEKYJay, «IPOCThIEC U CII0KHBIE BEIIECTBAY,
«BEIIECTBO», «XUMHUECKass (Gopmysa», «OTHOCHTEIbHAas aTOMHAas Macca», «OTHOCUTEIbHAsS MOJICKYJISpHAsh Macca», «BAJIEHTHOCTHY», «CTEIEHb
OKHUCJICHUS», «KPUCTAJUTMUECKAs PEIIETKa», «OKCHUIBD), «KHUCIOTBD», «OCHOBAHUM», «COJU», «aM(OTEPHOCTHY, «HHIUKATOPY», «IEPUOJIUYCCKUN
3aKOH», «IEPHOJUYECKas TaOIUIa», «U30TOMbB», «XUMHUYECKAs CBSI3b», «QJEKTPOOTPHUIATEIBHOCTDY, «XUMUYECKas PEAKIUI», «XUMHUYECKOE
YpPaBHEHUE», KTEHETHYECKASI CBSI3b), «OKUCICHHUEY, KBOCCTAHOBIICHUE, «IJIEKTPOIUTHYECKAS TUCCOLUALU», KCKOPOCTh XUMUYECKON PEAKIIHI;

° ONmrcCaTh JEMOHCTPALIMOHHBIC U CAMOCTOATCIIBHO IMMPOBCACHHBIC XUMHUYCCKUEC SKCIICPUMCHTBI;

° OIMMCBIBATh U pa3jiniyaTb U3YYCHHBIC KJIIACChl HCOPraHUYCCKUX COCHHHCHHﬁ, MPOCTBIC U CIIOKHBIC BEHICCTBA, XUMHUUYCCKUC PCAKIIUU,

o KJIacCU(PHUITMPOBATh N3YUYE€HHBIE 0OBEKTHI U SBIICHNUS,

L] ACIaTb BBIBOJAbI W YMO3AKIIOYCHHA U3 H&6J’IIO)I€HI/II71, HU3YUYCHHBIX XHMHWYCCKUX BaKOHOMepHOCTeﬁ, IIPOTHO3UPOBATH CBOMCTBA
HCHU3YUCHHBIX BECUICCTB 110 aHAaJIOTHUH CO CBOMICTBaAMU HN3YUYCHHBIX;

. CTPYKTYpPUPOBATh U3YUYEHHBII MaTepual U XUMHUYECKYI0 HH(POPMAIUIO, TIOJYYEHHYIO U3 IPYTUX HCTOYHHUKOB;

. MOJIENTUPOBATH CTPOEHHE aTOMOB IEMEHTOB 1-3 1MeproJI0B, CTPOEHUE MPOCTHIX MOJIEKYII,;

- BUeHHOCTHO — OpMeHTAlIMOHHOM c(epe:

. aHAJIM3UPOBATh M OIICHUBATh IOCIEJICTBUS Ui OKpY)Karolleld cpenbl OBITOBOM U MPOU3BOJCTBEHHOW JESITENLHOCTH 4YeEJIOBEKa,

CBSI3aHHOU C TIEpepabOTKOM BEIIECTB;
- B Tpynosoii cdepe:

. IIPOBOJUTH XUMUYECKUM IKCIIEPUMEHT;
- B cpepe 6e30nacHOCTH KU3HEAEATEILHOCTH:
. OKa3bplBaTh IIE€PBYI0 IIOMOIb MPH OTPABICHMSX, OXOraX M JPYrUX TpaBMaX, CBSI3aHHBIX C BEIIECTBAMH U J1AOOPAaTOPHBIM
000pyIOBaHHUEM.
Y4eOHO0 — TeMaTH4eCKHUil IJIaH
Pasznen Tema KoangecTtBo | B ToM uncie,
4acos KOHTPOJIbH.
padoThI
@Pa3a 3anycka (COBMeCTHOE NPOCKTHPOBAHME M INIAHUPOBAHHE YU4eOHOI0 ro/1a)
I OO1mast XapakTepUCTUKAa XUMUYECKUX 10 1
IEMEHTOB U XUMUYECKUX PEAKIIHUM
@Pa3a NOCTAHOBKH M pelleHus1 Y4eOHbIX 3a1a4




1] Mertannsl 17 1

11 Hemeramsl 28 1
1\ IIpoekTHas 1eATeIbHOCTh Y4aIluXCs 3

PegaexcuBHas ¢aza
\ O06o00uIeHre 3HAHWI IO XUMUH 32 KypC 10 2

OCHOBHOM 1IKOJIbL. [loaroroBka k
roCyJIapCTBEHHOW UTOTOBOM aTTeCTalluu
('"A)

Hroro 68 5

B kiacce mpuCYTCTBYeET yYAaIIMACH ¢ HHAUBUAYAJIbHBbIM Y4eOHBIM IJIAHOM. B muiaHMpoBaHuM y4eOHOM 1eATeIbHOCTH COKPATHJINCH Yachl ( €
68 uyacoB Ha 34 yaca).

Conep:xanue nporpamMmbl.

Pa3znen 1.00masi XapakTepucTHKA XMMHUYECKHUX 3JIEMEHTOB U XMMHUYECKUX PeaKIuii.
(10 v)

XapakTepucTUKa 3JE€MEHTa N0 €ro noJioxkeHuto B [lepuoanueckoil cucremMe xumudeckux 3nemMeHToB [[. . MenneneeBa. CBoiicTBa OKCUIOB,
KHCJIOT, OCHOBAHHUM U COJIEH B CBETE TEOPUU IEKTPOIUTUUYECKON AMCCOLUALMU U OKUCIEHUSA-BOCCTAHOBJIEHUS. [IOHATHE O MEPEXOIHBIX IEMEHTaX.
AMmdortepHocTh. ['eHeTHUeCKM P TepexoaHOro 3jeMeHTa. llepuomumyeckuii 3akoH u Ilepwomuyeckas cucrema Xxumudeckux snemeHtoB JI. .
MenaeneeBa. XuMuueckasi OpraHu3alus )KMBOM U HEKUBOU NMPUPOAbl. XUMHUUECKUIN COCTaB sIpa, MAHTUM U 36MHOUM KOpbl. XUMUYECKUE 3JIEMEHTHI B
KJIETKaX JKMBBIX OPraHu3MoB. Makpo- u MukpoaiemMeHTsl. O6001IeHre CBeIeHNI 0 XuMUYecknX peakiusax. Kinaccudukanus XuMHUeCKUX peakiuii mo
Pa3IMYHBIM MPU3HAKAM: «UHCJIO U COCTaB Pearupyromux U 00pa3yroluxcsi BEIIeCTBy, «TEIIOBOM A((eKT», «HaNpaBlIeHUE), «U3MEHEHHE CTEIeHEeH
OKHUCJICHHUS DJIEMEHTOB, OOpa3yIOUIMX pearupyrollre BelecTBa», «(a3a», «UCIOJb30BaHHE KaTanuzaropa». [loHSATHE O CKOPOCTH XUMHYECKOM
peakiuu. GakToOpbl, BIAUSIONINE HA CKOPOCTh XUMHUYECKUX peakiuid. Karanuzatops! u katanu3. IHTrHOUTOPbl. AHTHOKCUAAHTHI.

Hemoncmpayuu.Paznuunsie popmsl Tadbmuip! 1. M. Menneneea. Mojenu aTOMOB 351eMEHTOB 1—3-T0 nepuoioB. Moienb CTPOEHUS! 36MHOTO
mapa (TomepeuHslii paspes3). 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM peakldd OT MPHUPOJbl pEearupyrolux BemeCTB. 3aBUCHUMOCTh CKOPOCTH
XUMHUYECKON pEaKIMH OT KOHUEHTPAMU PEearupyroniux BeIIEeCTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pPEaKIUu OT IUIOLAAN CONMPHUKOCHOBEHHS
pearupyomux BemecTB (KKUMSIUN CI0H»). 3aBUCIMOCTh CKOPOCTH XUMHUYECKON peakiliy OT TeMIepaTypbl pearupyromux BenlecTB. | OMOreHHbINH U
reTeporeHHbI Katanu3bl. DepMeHTaTUBHBIN KaTanu3. HrubupoBanue.




Jlabopamopnvie onvimsi.1. Ilonydenue rupokcuia LWHKA M UCCIEIOBAaHUE €ro CBOMCTB. 2.MopaenupoBanue noctpoeHus Ilepuonmdeckoit
cuctembl xuMmuueckux snemeHtoB JI. M. MenneneeBa. 3. 3amemieHue xene3oMm Meau B pactBope cynbdara memu (II). 4. 3aBucumoctb CKOpocTH
XMUMHMUYECKOM peakuuu OT MPUPOJBbl pPEarupyrollMX BELIECTB Ha MPUMEPE B3aUMOAECHCTBUS KHUCIOT € METaUIaMU.S. 3aBUCHMOCTb CKOPOCTH
XMMUYECKOM peakuuu OT KOHLEHTpAlUU pearupyrollux BEIIECTB Ha IpUMeEpe B3aWMOJCHCTBUSA ILMHKA C COJIIHOW KHUCJIOTOM pas3IMYyHOMN
KOHIICHTpaluu.6. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW pPEAaKIMU OT IUIONIAIu CONPUKOCHOBEHHUS pearupyroniux BemecTB. 7. MoaenupoBaHue
KMISIILEro cIos». 8. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakUu OT TEMIIEpAaTyphbl pearupyroliux BEIIECTB Ha IMPUMEpE B3aUMOJCHCTBUS OKCH A
Menu (II) ¢ pactBopom cepHOI KHUCIOTHI paziuyHON TemmepaTypbl. 9. Pasznokenue mepokcuaa BOJOpOJaa ¢ MOMOIIbI0 okcuaa mapranma (IV) u
katanaszpl. 10. OOHapyxeHHe KaTaja3bl B HEKOTOPHIX MHUINEBHIX Npoxaykrax. 11. MHruOmpoBaHume B3aUMOICHCTBUS KHCIOT C MeETaJUIAMHU
YPOTPOIIMHOM.

Ilpeomemmuoie pesynvmameul 00yuenus

Yuawuiica donscen ynemop:

- HCIIOJIb30BaTh IpPHU XapaKTEPUCTHKE NPEBPAIICHUN BELIECTB IMOHATHS: «XUMHUYECKas peaklus», «PeaklUUUd COEIUHEHUS», «peakUuuu
Pa3IoKEHUN», «PEAKIIUU 0OMEHA», «PEAKIINH 3aMEILEHUs», «PEAKIIMH HEUTpaIn3aluny», «IK30TEPMUYECKUE PEAKIINI, «IHA0TEPMHUUECKUE PEaK LUK,
«0OpaTUMBIE pEaKIUu», «HEOOpaTUMbIE PEaKIUu», «OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE pEAKIUN», «TOMOTEHHBIE DPEAKIHN», «TeTepOTreHHBIE
peaKiumy, «KaTAIUTUYECKUE PEaKIUN», «HEKATATUTUYECKUE PEaKIUu», «TeIIOBOM HPQPEKT XMUMHUECKON peakun», «CKOPOCTb XUMHUYECKOU
peaKumy, «KaTaau3aTopy;

- XapaKTepu30BaTh XUMHUYECKHE AIIEMEHTHI 1—3-TO MEepPHOA0B 10 MX MOJIOKeHUIo B [leproanyeckoii crucreMe XuMudeckux snemeHTos [1. U.
MenzeneeBa: XMMHUYECKUN 3HAK, TOPSAKOBBIA HOMEp, MEPHOJ, TpyIa, MOArpylna, OTHOCUTENIbHAs aTOMHas Macca, CTpOeHHe aToMa (3apsf siapa,
YHCIIO IPOTOHOB M HEUTPOHOB B si/Ipe, 00IIee YUCIIO 3IEKTPOHOB, paCIpeIeIeHHE AIMEKTPOHOB M0 AJIEKTPOHHBIM CJIOSIM, IPOCTOE BEUIECTBO, (hopMyIa,
Ha3BaHME U TUI BBICHIETO OKCHUJA U TUAPOKCHUA, JIETY4ero BOAOPOJHOTO COeIMHEHUS (/17151 HEMETaJJIOB));

XapaKkTepu30BaTh OOIIMEe XUMUYECKHE CBOWCTBA aM(POTEPHBIX OKCHJIOB M T'MAPOKCHIOB; MPUBOAUTH MPHUMEPHI PEAKIIHM, MOATBEPKIAIONINX
XMUMHYECKHE CBOMCTBA aM(POTEPHBIX OKCUIOB U THIPOKCHUIIOB;

- JaBaTh XapaKTEPUCTUKY XUMHUYECKUX DPEAKIMM MO YHMCIy M COCTaBY MCXOJHBIX BEIIECTB M MPOAYKTOB pEaKLUHU; TEIIOBOMY 3G (eKTy;
HaIlpaBJICHUIO MPOTEKAaHUs PEAKUMU; U3MEHEHHIO CTEIEHEW OKHCIEHUS 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO HCXOJIHBIX BEIIECTB; YYacCTHIO
KaTajin3aTopa;

- OOBSCHATH U MPHUBOJUTH MPUMEPHI BIUSHHUS HEKOTOPBIX (aKkTOpoB (IPUPOJIa PearupyrolluxX BEIIeCTB, KOHIIEHTPAILUS BEIIECTB, TaBJCHHUE,
TeMIleparypa, KaTaau3aTop, MOBEPXHOCTh COMPUKOCHOBEHHS pEarupyorX BEIIEeCTB) Ha CKOPOCTh XUMUYECKUX PEaKIUi;

HaOMOaTh M OMKCHIBATH YPaBHEHUS PEaKIMil MEX]y BEIIeCTBAMU C MOMOIIBI0 €CTECTBEHHOIO (PYCCKOTO WJIM POJHOTO) SI3bIKa U S3bIKA
XUMUU;

- TMIPOBOAUTH OTIBITHI, MOATBEPKAAIOLINE XMMHUECKUE CBOMCTBA aM(OTEPHBIX OKCHIOB U THAPOKCHUIIOB; 3aBUCUMOCTb CKOPOCTH XHMHYECKOM
peaKkuuy OT pa3InyHbIX (aKTOPOB (MPUPOAA PEArHpyIOIIMX BEIIECTB, KOHIEHTpAllUs BEIIECTB, JaBJI€HUE, TeMIepaTypa, KaTaau3aTop, MOBEPXHOCTh
CONPUKOCHOBEHHUS pEarupyrouux BEUIECTB).

Memanpeomemnuvle pe3yivmanmol 00y4eHus

Yuawuiica donsicen ymems:




- OIPEAENATh Lelb yI4eOHOH AEATEIbHOCTH C MOMOIIBIO YUUTENS U CAMOCTOSITEJIBHO, UCKAaTh CPEACTBA €€ OCYIECTBICHNUS, paboTas 1o IUIaHy,
CBEPATH CBOU JICHCTBHSI C IENBIO M IIPH HEOOXOAUMOCTH HCIIPABIATH OMIHUOKH ¢ TOMOIIBIO YUUTEIS B CAMOCTOSTEIBHO;

- COCTaBJISITh AaHHOTALIMIO TEKCTA;

- CO3/1aBaTh MOJICJIM C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa M MPEACTABICHUEM HX B IPOCTPAHCTBEHHO-TpaUUeCcKO niu
3HAKOBO-CUMBOJIMYECKOH (hopme;

- OIIpeNeNsITh BU/IbI Ki1accu(UKALUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

- OCYILECTBJIATh IPAMOE JEIYKTUBHOE JI0KA3aTEIbCTBO.

Paznen 2. Meraasl (17 yacoB)

[Tonoxenne metamios B [lepuoguueckoii cucreMe xuMuueckux 3eMeHToB 1. M. MenneneeBa. Meraunueckass KpUCTAIMYECKAsl PELIETKa U
MeTaJuTM4ecKasi XuMuieckas cBsi3b. O0mnue pusndeckue cBorcTBa MeTayyioB. CrijiaBbl, UX CBOMCTBA U 3HAUYEHHE. XMUMHUECKHE CBOMCTBA METAIOB KaK
BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX TOJIOKEHUS B JEKTPOXUMHUYECKOM PSJIy HAMPSHKEHUH MeTaioB. Koppo3us METalsioB U CIOCO0BbI OOPHOBI C
Hel. Metasutel B ipupoe. O0mue crmocoObl UX MOTydeHUsI.

Obwasn xapakmepucmuka wjeioynvlx memannog. Metamiel B mpupojae. OOmme cnocoOsl ux monydeHus. Ctpoenue atomos. lllemounsie
METaJUThl — TIPOCTHIC BEIIEeCTBA. BaykHEHITnEe COSMHEHNUS METOYHBIX METAJIJIOB — OKCHJIBI, THAPOKCUJIBI U COJIM (XJIOPHUIBI, KapOOHATHI, CYIb(aThl,
HUTPATHI), UX CBOMCTBA U IPUMEHEHHE B HApOJHOM Xo3siiicTBe. Kanuitnbie ynoOpenus.

Obwasn xapakmepucmuxa 31emeHmos 2nasnoi nooepynnsl 1l epynnol. Ctpoenue atromoB. [l{enouno3eMenbHbIE METATBI — MPOCTHIE BEIIECTBA.
Baxxueiimme coemmHEeHNs MET0YHO3EMENIbHBIX METANIOB — OKCH/IBI, TUIPOKCUIBI U COJTH (XJIOPHUIBI, KapOOHATHI, HUTPATHI, CYIb(aThl, hochaTsl), HX
CBOICTBA U MPUMEHEHHUE B HAPOJIHOM XO3SIUCTBE.

Anromunui. CtpoeHre aroma, GU3MYECKUE U XUMHUECKHE CBOMCTBA MPOCTOTo BemecTBa. COCMMHEHUS AIFOMUHUS — OKCHJ M THIAPOKCHII, UX
amdoTepHsIif XapakTep. Baxuelmue conu anromuaus. [I[pumenenne aroMUHNS B €70 COCTUHEHUM.

JKeneso.CtpoeHne atoma, (pu3Hyeckhe ¥ XMMHYECKHE CBOWMCTBA MPOCTOTO BemiecTBa. I eHermueckue psaasl Fe'? u Fe'® . Baxwueiimue comu
xKene3a. 3HaUCHHUeE JKeJie3a U ero COeAMHEHUHN ISl PUPOIbl U HAPOJAHOTO XO3sICTBA.

Hemoncmpayuu.O06pa3upl IIEIOYHBIX U HIEJIOYHO3EMEIbHBIX MeTauioB. OOpasubl crutaBoB. B3aumoneiicTBue HATpus, JUTUS U KalbIUs C
BOJIOH. B3anmoelicTBre HaTpust 1 MarHus ¢ KuciaopoaoM. BzanmopeiictBue meramioB ¢ HeMetauiamu. [lomyuenue ruapokcuaos xenesa (I1) u (111).

Jlabopamopuvie onvimei.12. B3aumonelcTBHE pacTBOPOB KHCIOT M coiieid ¢ meramuiamu. 13. O3HakomieHHE ¢ pyldamH dkenesa. 14.
OxpairBanue MIaMEHU COJIIMU LIEIOYHBIX MEeTaJUIoB. 15. B3aumoaelictBue kanbuus ¢ Boaoil. 16.Ilomydenne ruapokcuia Kaublus U UCCIEI0BaHUE
ero cBorcts.17. IlomyueHne rugpokcua anrOMUHUS U UCCIEA0OBaHUE €ro CBOMCTB. 18. B3anmopelicTBue xene3a ¢ coisHou kucaotoi. 19. [lonyuenue
ruapokcuioB xenesa (I1) u (II1) u usyyenue ux cBOUCTB.

Ilpedmemmnvie pesynvmamol 00yuenus

Yuawuiica donsicen ymemo:

- UCIIOJIb30BAaTh IPU XapaKTEPUCTUKE METAIIIOB U UX COCAMHEHUMN MOHATHUS: «METAIUIbD), «Psii AKTUBHOCTU METAJUIOBY, «ILEJTOYHbIE METAJUIbI»,
«ILEJIOYHO3EMENbHBIE METAJUIbl», MCHOJb30BaTh MX IMPU XapaKTEPUCTUKE METAJUIOB; /1aBaThb XapaKTEPUCTUKY XMMHYECKUX 3JIEMEHTOB-METaJUIOB
(1IeTI0OYHBIX METAJUIOB, MAarHusi, Kajblius, aJFOMUHUS, *eJle3a) MO HUX MojoxkeHuto B llepuomuueckoil cucremMe xumuueckux saemeHTOB J[. U.
MenpeneeBa (XUMUYECKUN 3HAK, MOPSIKOBBII HOMEp, MEPUOJ, TPYyIIa, MOArpyIa, OTHOCUTEIbHAsS aTOMHas Macca, CTpOeHUe aToMa (3apsi sapa,




YHCIO MPOTOHOB W HEUTPOHOB B sifpe, OOIIee YHCIO SJIEKTPOHOB, PACHPEICICHHE AJIEKTPOHOB IO 3JEKTPOHHBIM CIIOSIM), HPOCTOE BEIIECTBO,
¢dopmyna, Ha3BaHUE U THIT BBICHIIETO OKCHJIA M THIPOKCHIA);

- Ha3bIBaTh COCIUHECHUS METAJIOB U COCTABIIATE MX (POPMYIIBI 110 HA3BAHUIO;

- XapaKTepu30BaTh CTPOCHHE, O0IIME PU3MUECKIE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB;

- OOBSCHATH 3aBHCHMOCTH CBOWMCTB (WMJIM TPEICKA3bIBaTh CBOICTBA) XMMHYECKUX DIIEMEHTOB-METAJUIOB (paanyc, METAJUIMYECKHE CBOWMCTBA
AIIEMEHTOB, OKUCIIUTEIFHO-BOCCTAHOBUTEIIFHBIE CBOMCTBA DJIEMEHTOB) M 00Opa3yeMbIX MMH COCAWHEHHH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIINX
OKCHJIOB U TUJPOKCHUIOB, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT MoJiokeHUs B Ilepuoauueckoil cucteme xumudeckux snemeHTos Jl. M.
MenneneeBa;

- OIMCBIBATh OOIIME XUMUYECKHE CBOWCTBA METAJJIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJTU POJIHOTO) SI3bIKa U A3bIKA XMMUH;

- COCTaBJISATh MOJIEKYJSIpHBbIE YPAaBHEHHS peaKUud, XapaKTEepU3YIOLIMX XUMUYECKHE CBOICTBA METAJUIOB M HX COEIUHEHHH, a Takke
AJIEKTPOHHBIE YPaBHEHUS IIPOLIECCOB OKUCIIEHUS-BOCCTAHOBIICHUS;

- YpaBHEHMs DJIEKTPOJUTHYECKOM JUCCOLMALMK;, MOJEKYJSpHbIE, TOJHBIE W COKpAallleHHblE WOHHBIE YpaBHEHHS pPEAKIMH C ydacTUeM
AIIEKTPOJIUTOB;

- YCTaHABJIMBAaTh IPUYMHHO-CIIEJCTBEHHbIE CBSI3U MEXJAYy CTPOCHHEM aTOMa, XUMHMYECKON CBS3bI0, TUIIOM KpPUCTAIIIMYECKOW pEleTKH
METaJJIOB ¥ UX COEUHEHUM, UX 00IUMHU GU3NYECKUMHU U XUMUYECKUMH CBONCTBAMU;

- ONKCHIBaTh XUMHUYECKUE CBOMCTBA IIETOYHBIX U IIEI0YHO3EMENIbHBIX METAIJIOB, a TAKKE aJTFOMUHUS U XKeje3a U UX COeIMHEHUH C TIOMOIIIbIO
€CTECTBEHHOT'0 (PyCCKOT'O MJTU POJIHOTO) SI3bIKa U SI3bIKAa XUMHUU;

- BBIIIOJIHATh, HAOJIIOJATh U ONUCBHIBATH XUMHUYECKHUI SKCIIEPUMEHT 0 Paclo3HaBaHUIO BaXKHEHUIIMX KaTHOHOB METAJUIOB, TUIPOKCU-HOHOB;

- DKCIIEPUMEHTAJIBHO MCCIIEN0BATh CBOMCTBA METAUIOB M UX COCAMHEHHHN, PEIIATh SKCIIEPUMEHTANIBHBIC 3a1a4M 110 TeMe «MeTasuiby;

- OIIMChIBaTh XUMUYECKUN IKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PyCCKOTO MIIM POJIHOTO) I3bIKA U SI3bIKA XUMUM;

- IPOBOJIUTh PACUeThl 10 XUMUYECKUM (OpPMYJIaM U YPaBHEHHSIM PEAKLMHA, TPOTEKAIOUINX C yYaCTUEM METAJUIOB M UX COCTUHEHUH.

Memanpeomemmnboie pe3yivmanivl 00y4eHus

Yuawuiica donscen ynemp:

- paboTaTh MO COCTaBJIEHHOMY IIJIaHY, MCIIOJIb3Ysl Hapsy ¢ OCHOBHBIMU U JONOJHHUTEIbHbBIE CPEICTBA (CIIPABOYHYIO JINTEPATYpPY, CIOXKHBIE
npubopsl, cpeactsa MKT); ¢ nomompto yuurens oTOMparh A pelleHUs y4eOHBIX 3a7ad HEOOXOIUMbIE CIOBApH, SHLUKIIONEANH, CIIPABOYHUKH,
IEKTPOHHBIE JUCKHU;

- CONOCTABJIATh U OTOMPATh MHPOPMALUIO, TOIYYEHHYIO U3 Pa3IMYHbIX UCTOYHHUKOB (CIIOBApH, SHIUKIONEIUH, CIIPABOYHUKHU, HJIEKTPOHHbIE
IMCKH, ceTb VIHTepHeT);

- IPEJICTABIIATh MH(OPMAIMIO B BUJIE TaOJIUL], CXEM, OOPHOI'O KOHCIIEKTa, B TOM 4ucie ¢ npuMmenenueM cpeacts UKT;

- 0hopMJIATH CBOM MBICJIM B YCTHOM M NMHCBMEHHOH PEYM C YYETOM CBOMX YYEOHBIX M XKU3HEHHBIX PEUYEBBIX CHUTYyallMii, B TOM 4YHCIE C
npumeHenneM cpencts UKT;

- COCTaBJISITh PELICH3UIO Ha TEKCT;

- OCYUIECTBJIATH JOKA3aTEIbCTBO OT IPOTUBHOTO.

IIpakTukym 1. CBolicTBa MeTa10B U UX coeAnHenuit (1 gac)



Ipakmuyeckasn paboma Nel.
[Tony4yeHnue coeNMHEHUN METAJUIOB U U3Y4YECHHUE UX CBOWCTB.

Ilpeomemmnile pe3yaibmamol 00yueHUA

Yuawuiica oonscen ymemon:

- oOparmiarbcest ¢ 1a00paTOPHBIM 00OPYAOBAHUEM U HArPEBATEIIBHBIMU MPUOOPAMH B COOTBETCTBUH C IPABUIIAMU TEXHUKH 0€30TIaCHOCTH;
- HaOJIFO1aTh 32 CBOMCTBAMU METAJUIOB U MIX COCTUHCHHM U SBICHUSIMU, IPOUCXOISIINMH C HUMU;

- OMKCHIBATh XUMUYECKUN IKCIIEPUMEHT C IMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U A3bIKA XUMHUH;

- JIeTIaTh BBIBOJIBI MO PE3yIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.

Memanpedmemmile pe3yibmanivl 00yueHUs

Yuawuiica oonscen ymemon:

- OTIPEEINSATh, UCXOsI U3 yU4EeOHOM 3a1auu, HEOOXOJUMOCTh UCTIOJIb30BaHUs HAOFOICHUSI WJIM SKCTIEPUMEHTA.

Paznea 3. Hemerasuibl (28 yacos)

Obwasn xapakmepucmuxa Hememannos: moyioxxenue B [lepuoanueckoit cucreme xummueckux snemeHToB [[. M. MenpaeneeBa,0co0eHHOCTH
CTPOCHHS aTOMOB, AJIEKTpooTpHuIaTeabHOCTh (D0) KakMepa «HeMeTamTndHOCTHY, psang D0. Kpucrammueckoe cTpoeHHE HEMETAIOB — MPOCTHIX
BeecTs. Amutorponusi. dusnyeckre cBOWCTBAa HEMETAIIOB. OTHOCUTENBHOCTD MOHATUN «METAJD» U «HEMETAILD).

Booopoo.Tlonoxenune Bogopoaa B Ilepuommyeckoit cucteme xumudeckux sinemeHToB J[. M. MengeneeBa. CtpoeHne aromMa M MOJICKYJIBI.
du3nyecKre U XMMUYECKUE CBOMCTBA Bo1op Bona.

Cmpoenue monexkyavi. BomopomHas xumudeckas cCBsi3b. DU3WYECKHE CBONCTBA BOJBI. AHOMAJIMH CBOWCTB BOABL. [ uMiapoduiabHbBIE U
ruipopoOHbIe BellecTBa. XUMHUYECKHe CBOWcTBa BOJbl. KpyroBopoT Boabl B mpupoie. Bomooumctka. Aspanus BoAbl. BbITOBbIE (DUIBTPHI.
MuHepanbHble BOAbI. JJUCTUIUIMPOBAaHHAsA BOJIA, €€ MOJIYyYEHUE U IPUMEHEHHE.

OO61as xapakTepucTuka rajioreHoB.CTpoeHne aTOMOB.

IIpocmule sewjecmsea u ocHo8Hble coeduHenus 2ano2enos, ux ceovucmea.Kpatkue cBeieHus o xjope, opome, ¢prope u Hoxe. [Ipumenenue
rajJjiOreHOB U UX COCAMHEHUI B HAPOJHOM XO3SIICTBE.

Cepa.Ctpoenue aroma, ajJIOTPOIUs, CBOWCTBA M MpHUMeHeHue pombuueckoit cepbl. Okcunsl cepbl (IV) u (VI), ux momyueHue, cBOWCTBA U
npuMeHeHnne. CepHas KUCJIO0Ta U €€ COJIU, UX IPUMEHEHHUE B HAPOJAHOM X03sicTBe. [[pON3BOICTBO CEPHON KUCIIOTHI.

A3zom.CtpoeHue aToMa 1 MOJIEKYJIbl, CBOMCTBA MPOCTOTO BELIECTBA. AMMHUAK, CTPOEHUE, CBOMCTBA, OJIydeHHE U puMeHeHue. CoJii aMMOHUS,
ux cpoiictBa u mpumenenue. Oxcuasl azota (II) u (IV).A3oTHas kucnota, ee CBOWCTBa W NMpHUMEeHEHHE. HUTpaThl U HUTPHUTHI, MpodiemMa HuX
COJIep’KaHUS B CEIbCKOXO3IUCTBEHHONW MPOIYKIIUU. A30THBIE yI0OpEHUS.

Docgop.CTpoeHune aToMa, alIoTPOIHs, CBOMCTBA Oenoro u kpacHoro gocdopa, ux npumeHeHne. OcHoBHBIE coennHeHus: okcua Gocdopa (V)
u oprodochopHas kuciora, pocdarsl. PochopHblie yaroOpeHHs.

Venepoo.Ctpoenne aroma, alyloTpomusi, cBoiictBa moaudukaiuii, npumenenue. Oxcuapl yrieponaa (1) u (IV), ux cBoiicTBa U NMpUMEHEHHE.
KapOoHaTsl: KalblIUT, COAa, MOTAIll, UX 3HAYCHHE B IIPUPO/IC U )KU3HH YEIOBEKA.




Kpemnuii. Ctpoenne aroma, KpUCTaJUIMUECKUN KPEMHUH, €ero cBoiicTBa U npuMmeHenue. Oxcua kpemuus (IV), ero npupoaHbie pa3sHOBUIHOCTH.
Cunukatsl. 3HaU€HUE COEAMHEHNH KPEMHUS B )KMUBOM M HEXKUBOI npupoe. [loHsaTre 0 CUIIMKaTHONM TPOMBIIITIEHHOCTH.

Hemoncmpayuu.OOpa3upl rajloreHOB — IMPOCTHIX BEIIECTB. B3anMojaeiCTBHE rajloreHOB C HATPHEM, C allOMHHHEM. BhITecHEHHE XJIOpOM
OpoMa WM MojJa U3 pacTBOPOB MX cojiei. B3aumoneiicTBue cepbl ¢ MeTaulaMu, BOAOPOAOM M KHCIOPOAOM. B3anmmozelicTBue KOHIICHTPHUPOBAHHOM
a30THOM KHCIOTHI ¢ Menapto. [lormomenue yriem pacTBOPEHHBIX BEHIECTB WM Ta3oB. BoccraHoBieHme Mean w3 ee okcuma yriem. OOpasisl
MPUPOJHBIX COCAMHEHHUH XJopa, cepsl, (ocdopa, yraeponaa, kpemHus. OOpas3ipl BaXHEHIINX Ui HApOIHOTO XO3SHCTBa Cylb()aToOB, HUTPATOB,
kapOoHaToB, pocdaro. OOpasubl cTEKIA, KEPAMUKH, [IEMEHTA.

Jlabopamopuvie onvimul.20. [loyuenue u pacrno3naBanue Bogopoaa. 21. MccnenoBanne moBepXHOCTHOTO HATSDKEHUS BOJbI. 22.PacTBopeHue
NepMaHraHaTa Kajlus WIM METHOro Kymopoca B Bojge. 23. I'maparanus oOe3BoxeHHoro cyiabdara meau (II). 24. UsrortoBneHue TrUIICOBOTO
otneyaTka.25. O3HakOMJIEHHE ¢ KOJUIEKIMeH OBITOBBIX (UIbTPOB. 26. O3HAKOMIJIEHHE C COCTaBOM MHUHepaibHOU BoAbl. 27. KauecTBeHHas peakiiys Ha
rajoreHua-uoHbl. 28. lomyuenue u pacno3HnaBanue kuciopojaa. 29. ['openue cepsl Ha Bo3nyxe U B kuciopojae. 30.CoiicTBa paz0aBieHHON CepHOi
kucaothl. 31. M3ydenue cBoiicTB amMuaka. 32. PacniosHaBanue coseit ammonus. 33. CBolicTBa pa3daBieHHOM a30THOM KucnoThl. 34. BaumopeiicTeue
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Mebto. 35. ['operne docdopa Ha Bo3ayxe u B kuciopoae. 36. PacnosnaBanue gocdaros. 37. 'openne yris
B kuciopone. 38. IlomydeHue yronabHOW KHCIOTHI U u3yueHue ee cBoicTB. 39. Ilepexon kap6onatoB B ruapokapOoHatbl.40. Pasznoxenue
ruapokapOonara HaTpus. 41. IlonydyeHne kpeMHEBON KUCIOTHI U U3y4YEHHUE €€ CBOWCTB.

Ilpeomemmnbsie pe3yivmamovt 00yuenus

Yuawuiica donscen ymemo:

- UCIOJb30BaTh MPH XapAKTEPUCTUKE METAUIOB U UX COCIMHEHMH MOHSITHUSA: «HEMETAJUIbl», «TaJIOTE€Hb», «AJIJIOTPOIHbIE BUJOU3MEHEHUS,
«OKECTKOCTb BOJIbI», «BPEMEHHAs KECTKOCTh BOJIbI», «IIOCTOSIHHASI ’KECTKOCTh BOABIY, «00I1as ’)KECTKOCTh BOJBI»;

- JlaBaTh XapaKTEPUCTUKY XUMHUYECKUX 3IIEMEHTOB-HEMETAJUIOB (BOAOPOJA, TaJON€HOB, KUCIOPOAA, cepwl, a3oTa, (ocdopa, yriaepona,
KpEeMHHs) 10 WX TosioxkeHuto B Ilepuogmdeckoit cucremMe xummuueckux siaeMeHToB J[. M. MenneneeBa (XMMUYECKHUW 3HAK, TOPSJIKOBBIA HOMED,
NepuoJ, rpymmna, NoArpymnna, OTHOCUTENIbHAs aTOMHAas Macca, CTPOEHUE aToMa (3apsal f1pa, YMCIO IPOTOHOB W HEHTPOHOB B sjpe, oOliee Yuciio
3JIEKTPOHOB, paclpe/ieIeHUue 3JIEKTPOHOB IO IEKTPOHHBIM CJIOSIM), IIPOCTOE BELIECTBO, (pOpMysa, Ha3BaHME M THIl BBICLIETO OKCHAA UIMIPOKCH]A,
(bopMmyna u XxapakTep JETy4ero BOJIOPOIHOIO COEJUHEHUS);

- Ha3bIBaTh COCIMHEHUS HEMETAJUIOB M COCTABIIATh UX (DOPMYJIBI [10 HA3BAHUIO;

- XapaKTepu30BaTh CTPOCHUE, 00IIME PU3MUECKIE U XUMUUECKUE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAIJIOB;

- 00BACHATH 3aBUCUMOCTb CBOMCTB (MJIM MPEACKa3bIBaTh CBOMCTBA) XUMUYECKUX JIEMEHTOB-HEMETAJUIOB (paauyc, HEeMeTalNIn4ecKue CBOWCTBA
3JIEMEHTOB, OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA 3JIEMEHTOB) M O0pa3yeMbIX MMHU COEIMHEHHMH (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICILIUX
OKCHJIOB M THJIPOKCHJIOB, JIETYYUX BOJOPOIHBIX COEJUHEHHUH, OKUCIUTEIbHO-BOCCTAHOBMTEIbHbBIE CBOMCTBA) OT mosiokeHUs B Ilepuoanueckoit
cucreMe xumMudeckux >neMeHToB . M. Menneneesa;

-OIHUCHIBATh 00IIMEe XMMUYECKHE CBOWCTBA HEMETAJUIOB C MOMOIIBIO €CTECTBEHHOT'0 (PYCCKOTO MM POJHOTO) SA3bIKA U S3bIKA XUMUM;

- COCTaBJIITh MOJIEKYJIIDHBIE YPaBHEHHUS PEAKLMUM, XapaKTEPU3YIOIIUX XUMHUYECKHE CBOMCTBA HEMETAJZIOB M UX COEJMHEHUH, a TaKke
JJIEKTPOHHBIE YPAaBHEHHs IIPOLECCOB OKHUCIICHUSA-BOCCTAHOBIIEHHS;YPABHEHHSI IIEKTPOJIUTUYECKON IMCCOLUALIMM;, MOJIEKYJSIpHBIE, IOJHBIE U
COKpAILEHHbIE HOHHBIE YPAaBHEHHUS PEAKLUI C y4aCTUEM DIIEKTPOJINTOB;




- YCTaHABJIMBATH TMPUYUHHO-CIICJCTBCHHBIE CBSI3M MEXIY CTPOCHHEM aroMa, XMMHYECKOW CBS3bI0, THUIIOM KPHCTAJUIMYECKOW PEIICTKH
HEMETAJJIOB ¥l UX COSAMHECHUN, NX OOIIMMH (PU3NISCKUMH U XUMHUYECKHUMH CBONUCTBAMU;

- OMHCHIBATh XMMHUYECKHUE CBOWCTBA BOJIOPO/IA, TAIOTEHOB, KUCIOPOIa, CEPHI, a30Ta, pocdopa, rpadura, anmmMasa, KPeMHHUS U UX COSAUHEHUN C
MTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UITU POJIHOTO) SI3bIKA U SI3bIKA XHUMHH,

- OITUCBIBATH CIIOCOOBI YCTPAHECHUS KECTKOCTH BOIBI U BBIIIOJHITH COOTBETCTBYIOIIUNA UM XUMHUYECKUH IKCTICPUMEHT;

- BBITIOJHSATH, HAOMIOATh U OMHCHIBATH XMMHYECKHIA IKCTIICPUMEHT IO PACIIO3HABAHWIO MOHOB BOJIOPOJA M aMMOHHS, Cylbdar-, kapOoHaT-,
cuiukaTt-, pocdar-, xmopua-, 6poMuI-, HOIUA-UOHOB;

- 9KCIIEPUMEHTAILHO MCCIIEI0BATh CBOMCTBA METAIUIOB M MX COCIMHCHHMIA, PelIaTh SKCIIEPUMEHTAIIBHBIC 3a/1a4H 110 TeMe «HemeTamiey,

OTIMCHIBATh XUMUYECKUI KCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA H SI3bIKA XUMUH;

- IIPOBOJIUTH PACYETHI 10 XUMHUYECKUM (DOpMyJIaM U YPaBHEHHSIM PEaKIIHA, TPOTEKAIONINX C yIaCTHEM HEMETaJJIOB ¥ UX COCIMHCHHU.

Memanpedmemmile pe3yibmanivl 00yueHUs

Yuawuiica oonscen ymemo:

- OPraHU30BBIBATh YUEOHOE B3aUMOJICHCTBUE B TPYIIE (PacIpeIesisiTh POJIH, TOTOBAPUBATHCS JPYT C APYIOM H T. JI.);

- IpeABUICTh (TIPOTHO3UPOBATH) TIOCIICICTBUS KOJUICKTUBHBIX PEIICHUH;

- IOHUMATh MPUIMHBI CBOETO HEycIIeXa U HaXOIUTh CIIOCOOBI BBIXO/Ia M3 3TOH CUTYAIIHH,

- B IMAJIOTe C YYUTEIIEM YUUTHCS BBIPAOAThIBATh KPUTEPUH OIICHKH M ONPEIEISITh CTEIICHb YCIICITHOCTH BBIITOJIHEHUST CBOSH pabOTHI U pabOThI
BCEX, HCXO/IS1 U3 UMEIONTUXCS KPUTSPUEB, COBEPIIICHCTBOBATh KPUTEPUH OIICHKH H TMOJIb30BAThCS UMH B X0JI¢ OIICHKH M CAMOOIICHKH,

OTCTaMBaTh CBOIO TOUKY 3PEHHS, apTyMEHTUPYSI €€;

MTOJTBEPIKIaTh apryMEHTHI (haKTaMH;

KPUTUYHO OTHOCUTBHCS K CBOEMY MHEHHUIO;

- CJIYIIaTh JIPYTUX, MBITAThCSI IPUHUMATH JIPYT'yIO TOUKY 3pEHUS, ObITh TOTOBBIM H3MEHUTH CBOIO TOUKY 3PCHHUS;

- COCTaBJIATH pedepaT 1o onpeaesieHHon Gopme;

- OCYILIECTBJIATh KOCBEHHOE PA3/ICIUTEILHOE JOKA3aTeIbCTBO.

IIpakTukym 2. CBoiicTBa coelMHEeHHUII HeMeTaJLI0B (2 yaca)

Ipaxmuueckas paboma No2

[Tomyuenue, coOupanue u pacro3HaBaHUE ra30B

Ipaxmuueckas paboma Ne3

[TonyyeHnue coeTMHEHUI HEMETAIIOB U U3YYEHHE UX CBOWCTB

Ilpeomemmnule pe3yibmamol 00yueHU

Yuawuiica oonscen ymemon:

- oOpararbes ¢ 1a00paTOpHBIM 000PYAOBAHUEM U HArpeBaTEIbHBIMHU MPUOOPAMH B COOTBETCTBUU C MPABUIIAMU TEXHUKH 0€30MaCHOCTH;
- HaOJIIO/1aTh 32 CBOMCTBAMU HEMETAJIOB ¥ UX COCAMHEHU U SBICHHUSIMH, IPOUCXOSIIUMH C HUIMU;

- OMKCHIBATh XUMUYECKUN IKCIIEPUMEHT C MOMOIIbIO0 €CTECTBEHHOTO (PYCCKOTO WIJIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;




- JIeNaTh BBIBOJBI TI0 Pe3yIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.
Memanpeomemmuoie pe3yiomamal 00yyenus

Yuawuiica donsicen ynemp:

- OTIPENIeNSITh, UCXO U3 Y4eOHOM 3a71auu, HEOOX0AUMOCTh MCTIOIh30BaHUS HAOIFOCHHS HIIA YKCTICPUMEHTA.

Pa3nen 5. O0o01enne 3HAHMI 110 XMMHH 32 KypPC OCHOBHO# mKoJibl. Iloaroroska

K rocyiapcrBeHHoi uroropoii arrecraunu (T'UA) (10 u)

[Tepnoanueckuit 3akoH u [lepuoanueckas cucrema xumudeckux diemeHToB . 1. MenneneeBa. du3ndecknii CMbICI MOPSAKOBOTO HOMEpa
3JIEMEHTa, HOMEPOB MepHoja U TPYIIbl. 3aKOHOMEPHOCTH HM3MEHEHHs] CBOMCTB 3JIEMEHTOB M MX COEAMHEHMH B MEpHOJaxX M TIpylrnax B CBETE
MIPEACTABJICHUN O CTPOCHUH aTOMOB JIEMEHTOB.

3HaueHue MEepUOJAUYECKOro 3aKkoHa. BHIbl XMMHUECKHMX CBSI3e M TUIBI KPUCTAJUIMYECKHX peleTokK. B3auMoCBS3b CTpPOEHHS M CBOMCTB
BemecTB. Kimaccuukanus XuMUYEeCKUX peakliii M0 pa3InyHbIM MpHU3HAKaM (YUCIIO U COCTAB pearupyroiux U 00pa3yroluxcs BEIIeCTB; Hauune

rpaHulbl pazzgena (as; TermioBodl A¢¢eKT; H3MEHEeHHE CTeNeHel OKHCIEHUS AaTOMOB; HCIOJb30BAHME KaTalu3aTopa; HampaBlieHUE
npotekanus). CKOpPOCTh XMMHUYECKHX peakiuil u (akTtopsl, Biusoomue Ha Hee. OOpaTUMOCTh XMMHUYECKMX pPEaKIMM M CHocoObl CMEIleHUs
XUMHUYECKOTO PAaBHOBECHS.

[IpocTeie M crokHBIE BemiecTBAa. MeTaibl M HEMETAJUIbl. ['€HeTHdecKue psapl MeTajula, HeMeTaula M IepexoAaHoro Meramia. OKcuabv
THJIPOKCUBI (OCHOBaHMSI, KUCIOTHI, aM(OTEpHbIE THAPOKCUIbI), coiu. VX cocras, kiaccudukanus U oOLIMe XMMUYECKHE CBOMCTBA B CBETE TEOPHUHU
IEKTPOJIUTUYECKON TUCCOLUALINN.

Pexomenayemasi sureparypa.

1.T'abpuensu O. C., OctpoymoB U. I'. HacronpHas kaura yuurtens. Xumus. 9 k i1.: Metoaudeckoe nmocooue. — M.: Jlpoda, 2010r

2. Xumus. 9 k i1.: Kontpoasabie 1 ipoBepodHbie padboThl k yueouuky O. C. 'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A.
VYmakosa u 1p. — M.: JIpoda, 2009r.

3.I'abpuensan O. C., Octpoymon U. I'. Uzydaem xumurio B 9 k 1.: [lugaktuueckue matepuainsl. — M.: bauk mroc, 2009r.

4.T'abpuensu O. C., fmrykoBa A. B. Pabouas terpans. 9 k 1. K yuebnuky O. C. I'abpuensina «Xumus. 9». — M.: JIpoda, 2012r.

5.I'abpuensn O. C., BockoOoitnukosa H. I1. Xumust B Tectax, 3amavax, ymnpaxHeHusx. 8— 9 ki — M.: [Ipoda, 2009r.



KanenpapHo — tTeMmaTnyeckoe IJIAHMPOBaHMeE 10 XUMHH, 9 Kiacc

Tema ypoka (Tun
ypoKa)

DJIeMeHThI COJlepKaHuA

JKCIepUMEeHT:
M. — 1eMOHCTpaUMOHHBII

JI. — 1aGopaTopHbIii

TpedoBaHUs K YPOBHIO NOATOTOBKH

Beenenue. O01mas xapakrepucTUKa XUMUYECKUX IJIEMEHTOB U XUMU4Yeckux peaxkuui (104)

XapaKkTepucTuKa

3JIEMEHTA o ero
NOJIOKEHUID B Ile-
PUOIUYECKON  CHCTEME

XUMUYECKUX DIIEMEHTOB
J.M.Menneneera.
(6600nblil)

CocraB aroma. CTpocHHE DIIEK-

TPOHHBIX 000I09eK aToma
nepBeIX 20 2JIEMEHTOB IIEPUONH-
yeckor cuctembl .M. Mennae-
neeBa. XapakTep IPOCTOrO Be-
IIECTBA; CPaBHEHHE CBOMCTB MPO-
CTOrO BEIIECTBa CO CBOWCTBaMH
IIPOCTHIX BEIECTB, 00Pa30BaHHBIX
nepuony
AQHAJIOTUYHO IS

COCETHUMHU o
3JIEMEHTaMU;
cocenelt no noarpynmne. Cocras u

XapakTep  BBICIIETO  OKCH/A,
THAPOKCHIA, JIETY9ero BO-
JOPOJHOTO  COSAMHEHHWs (I
HEMETaJUIOB). I'enetnueckue

PAAbI METAJlJIa 1 HEMETAJLIA.

J. IlomydyeHne u wn3yyeHue xa-
PaKTEPHBIX CBONCTB OCHOBHOI'O U
KHCJIOTHOTO OKCHIOB, OCHOBAaHHUU H
kuciaoT Ha npumepax MgO u SO,
Mg(OH)z 1 HzSO4.

3HATHL/IOHUMATh:

— XHMHMYeCKHe MOHITHS:
BEIIIECTBO, KIIACCH(UKAIVS BEIIECTB. Y METh:
— Ha3BIBaTh:
— COeIUHEHUs
XapaKTepHu30BaTh:
XUMHYECKHE JJIEMEHTH (OT BOIOpOAAa IO KaJbIHsA) Ha

HN3YYCHHBIX KJIaCCOB,

OCHOBE WX TIOJIOKEHUS B TEPHOAMYECKON CHCTEME
JI.\.MenneneeBa 1 0COOCHHOCTH CTPOSHHUS UX aTOMOB;

onpenaeasaTb: IIPUHAJIC)KHOCTD BCIICCTB K

oIpenenéHHOMY KJIacCy COSIMHEHU;

— COCTaBJIATH:
CXEMbI CTPOCHUA aTOMOB IICPBbIX 20 3neMeHTOoB




XapaKTepucTHKa

3JIEMEHTA 1o €ro
NOJIOKEHUID B IIe-
PUOIMYECKOH  CUCTEME

XUMHYCCKHUX DJIICMCHTOB

CocraB aroma. CTpoeHue sieK-
TPOHHBIX oboiouex aToMa
nepBeiXx 20 3JIEMEHTOB MEPUOMIU-
yeckon cuctembl .M. Mennae-
neeBa. XapakTep MpPOCTOrO Be-

A. Tlomy4yeHwe ¥ W3y4eHHE Xa-
PaKTEpHBIX CBOWCTB OCHOBHOI'O H
KHCJIOTHOI'O OKCHJIOB, OCHOBaHHI M
kucior Ha npumepax MgO u SO,
Mg(OH)z u H2SO4.

3HATL/IOHUMATD:

— XMMHYCCKHE ITIOHATHH
BCIICCTBO, KJ'IaCCI/I(I)I/IKaHI/IH BEIIECTB. YMe€Th:

— Ha3bIBaTh:
Hd.N.Menneneesa. LIECTBA; CPABHEHHUE CBOWCTB IPO- — COCMHEHHS M3YYEHHBIX KJIACCOB;
(KOMOUHUPOBAHHDILL) CTOr0 BEIECTBA CO CBOMCTBAMHU XapaKTepH30BaTh:
MIPOCTHIX BEIIECTB, 00Pa30BaHHBIX XUMHUYECKHE AJIEMEHTHI (OT BOAOpPOAa JO KaJbIMsI) Ha
COCETHUMHU o TIePUOTY OCHOBE WX TIOJIOKEHUS B TEPUOTUUECKON CHCTEME
3JIEMEHTAMH; AHAJIOTUYHO  JUIA J.1.MenneneeBa 1 0COOCHHOCTH CTPOCHHUS UX ATOMOB;
coceze o noarpymme. Cocras u
XapakTep  BBICIIEr0  OKCHJA, onpeaeasTh: MIPUHAIEXHOCTH BEILIECTB K
THAPOKCH/IA, JTeTyuero BoO- OTIpeNeIEHHOMY KJIACCY COCTUHECHU;
JIOPOMHOTO  COCNWHEHUS (IS C COCTABINTE:
HEMETIIIOB). Tenernyeckue CXEMBI CTPOCHUS aTOMOB MEPBEIX 20 3JIEMEHTOB
PAIBI METaJUIa U HeMeTalia.
CgoiicTBa OKCHJIOB, | XMMHYECKHE CBONCTBa OKCHIOB, | JI.1. momydeHne ruipoKkcraa IIUHKA | YMeTh:
KHCIOT, OCHOBAaHMH M | OCHOBAaHMUM , KHCIIOT, COJICH B | M MCCIICIOBAHHEC €ro CBOICTB

coliei B CBETE TEOpUHU
SIIEKTP OIUTHYECKON
TICCOLIMAIIAN (U3)UeHUe
HO8020 Mamepuaia)

cBere TEOpUH
SIIEKTP OITUTHYECKON
TICCOIMAIIA M OKUCIHATEIBHO-

BOCCTaHOBUTCIIBHBIE p€aKIITNN

- HA3bIBATh: O0IINE XUMHUYCCKHUE CBONCTBA KUCIOTHBIX,
OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHHII M COJIEH C
ro3uiun TO/I;

- OmpenesiTh: BEIIECTBO — OKUCIIUTEIb M BEIIECTBO —
BoccTanoButeib B OBP;

I'enernueckue psabI
METaJJIOB ¥ HEMETAJIIIOB

(KoMOUHUPOBAHHDbILL)

I'enernueckue psmpl METaJUIOB M
HEMETaJIOB, KITACCH(PHKAITHS
XMMHUYECKUX JIEMEHTOB, OHSITHUS
0 TIEPEXOTHBIX dIIEMEHTaxX

M. pazmuunbie popMbI TAOIHIT
Ilepuonuueckoit cucTembl

JI.2. MozenupoBaHUE IOCTPOCHUS
Ilepuonuueckoit CUCTEMBI

J.M.MenneneeBa

3HATB:

MOJIOKEHHE MeTaiaoB B HeMeTamioB B [ICXD, oTtnnume
¢usnueckux cBoricts Me u HeMe.

CocTaBjATh:

TCHECTUYCCKNEC PAABI MeTaia n HEMCTAaJl1a.

CocTaBisoT YpaBHCHUA peaKL{I/Iﬁ XHMHYECKHX CBOMCTB




Me u HeMe.

Xumuyeckast
OpraHM3alusl >XUBOU U

XuMuUecKasi opraHu3alus
JKUBOU U HEXKUBOM MTPUPOJIBI.

J.Mogens cTpoeHus: 3eMHOrO 11apa
B IIOIIEPEYHOM paspese

YMeTb: XapaKkTepu30BaTh XUMUYECKHUI COCTAB AKUBOU
KJIETKH; COCTaB SiApa, MAHTUU 3€MHON KOPBI

HEXUBOI NIPUPOBI .
(koMBUHUPOSaNHbiL]) XUMHUYECKUN COCTaB fAapa,

MaHTUH ¥ 3€MHON KOpBI.

XuMHU4eckue 3JIEMEHTBI B

KJIIETKaX JKMBBIX OPraHU3MOB.

Makpo- 1 MEUKPO3JIEMEHTHI.
Knaccudukarus Kitaccudukarus XuMHUIeCKUX JI.3. 3amernieHue Kene3oM MEId B | YMeTh: YCTaHABIUBATH MPUHAICKHOCTh XUMUIECKOM
XUMHUYECKUX  PEaKIUi | peakiui 1o pa3inyHbIM pactBope cyibdara meau (I1) pEeaKIUHU K ONPEAEIEHHOMY TUITY 110 OJIHOMY U3
o pa3MYHBIM | OCHOBAHUSIM: KJIaCCH(PUKAI[MOHHBIX PU3HAKOB: 1) 110 YnCITy U
TIpU3HAKAM  (U3YueHue COCTaBY MCXOJIHBIX BEILIECTB U MPOJIYKTOB PEaKINU

HO8020 Mamepuaia)

COCTaBYy M YHCIy PEarupyroImux
1 00pa3yIONTNXCS BEIIECTB,
TermioBoMy 3 dexTy,
HaTPaBJICHHUIO, U3MEHEHHIO
CTeleHel OKHUCIICHUS SJIEMEHTOB,
00pa3yIoNX pearupyromme
BemecTna, (ase,
HCTIOJE30BAHMIO KATAIN3aTOpa.

(peakiuy COeNUHEHUS, Pa3IOKESHHS, 3aMEIICHUS U
obMeHa);

2) 10 BBIJICTICHUIO HITH MTOTJIONMICHUIO TETUIOTHI
(peakIuu K30TePMUIECKUAE U SHAOTEPMHUIECKHE);

8) MO M3MEHEHHIO CTEIECHEH OKUCIECHUS XUMHUISCKIX

3JIEMEHTOB (PEaKIIMU OKUCITUTEIBHO-
BOCCTaHOBHTEIBHEIC);

) I0 0OpaTUMOCTH TIporiecca (PeakIu o0paTUMBbIC U

HEeoOpaTHUMBIC); COCTABJISATD:
MOJICKYJIIPHBIE U TIOJHBIC HOHHBIC YPABHEHUS 110

COKpalll€HHBIM MOHHBIM YPaBHCHUAM.

ITonsiTue o0 ckopoctu
XMMHUYECKOH  peakIuu
(npodyxkmueHulii)

ITonsiTue o ckopoctu
XUMHAYECKON PEeaKIiHy.
@DakTophl, BIUAIOMINE HA
CKOPOCTb XUMHYECKUX
peakuuid.

JL.4. 3aBUCUMOCTD CKOPOCTH
XUMHUYECKOW PEaKIHH OT HMPUPOJBI
pearupyromumx BEILIECTB

nmpumepe B3aHMO,I[CI>iCTBPIH KHCJIOT

Ha

C MCTaJllIaMH.

JL.5. 3aBUCUMOCTb CKOPOCTHU

YMerTh:

Ha3bIBaTh Q)aKTOpBI, BJIMAKOINHUE Ha CKOPOCThb
XHUMHYECKOH pCaku n OOBSCHSATH UX BIUSHHUE Ha
CKOpOCTH XHUMHUYECKOH pCaKknnmn; Ha3bIBATb q)aKTopLI,
BJIMAIOIINEC HA CMCIICHUC XUMUYCCKOT'O PaBHOBCCH .




XUMHYECKOW peaKkyu OT
KOHIIEHTpAIMK pearupyromumx
BEIIECTB Ha IpuMepe
B3aMMOJEHCTBHS IIMHKA C
COJISTHOM KHUCJIOTOM pa3nu4HOR
KOHIICHTpaluu.

JI.6.  3aBHCHMOCTH  CKOPOCTH
XUMHYECKOW pEaKknuu OT IJIOMAIN
CONPUKOCHOBEHHUSI  pearupyromux
BEIIECTB.

JI.7. MonenupoBaHue

CKHUIIIECT O CII0».

JL.8.  3aBmcuMocTh  CKOpOCTH
XUMHUYECKOU peakiuu oT
TeMITepaTyphl pearupyromnmx
BEIIECTB Ha npuMepe

B3anmopeiicteus okcuma memu( 1)
C pacTBOpoOM

cepHoi KHUCJIOTHI pa3IM4YHON
TeMITepaTyphl

Onpeneasitb:

pe3yabTaThl BO3ICHCTBHSI pa3IUYHbIX ()aKTOPOB Ha
HW3MEHEHHE CKOPOCTU XMMHUYECKOW peaKklu;
MIPOTHO3UPOBATH PE3YIILTATHI BO3JCHCTBUS Pa3IUUHbBIX
(haKTOPOB HA CMEIICHHE XMMHUECKOI0 PABHOBECHSI.

KaTtanuzaTtopst
(uzyuenue
Mamepuana)

HOB8020

KaTanuszaTtops! 1 karanus.
HNHTHOUTOpHLI.
AHTUOKCUIAHTEL.

J. T'oMOreHHbIi M reTeporeHHbIN
KATaJIU3bL. DepMeHTaTUBHBIN
karanmn3. MHrnbupoBanue.

J1.9. Paznoxenue MepoKCcHUIa
BOJIOpO/Ia C TIOMOIIBID  OKCHJIA
mapranna (1V) u xkatanaszbr.

JI.10. OOHapyxeHue Karanasbl B

YMeTh: UCTIONB30BaTh PU XapaKTEPUCTUKE
MPEBPALICHUI BELIECTB MOHATHUS KKAaTaIU3aTOP»,
«UHTHOHUTOPY, «aHTHOKCUIAHTHD», MPOBOAUTH
HECJIOKHbIE XUMUYECKHUE OIBITHI X HAOIIOCHUS 3a
M3MEHEHUSIMH CBOWCTB CBOMCTB BELIECTB B IPOLECCE
npespaiieHuii, coomoaars npaswia Th u OT.




HCKOTOPLIX MUIICBBIX MPOAYKTax.

JIL.11.
B3aUMOACHCTBUS

WurnbupoBanue
KHCIOT c
MeTaJulaMH yPOTPOIIMHOM

O06006111eHE u
cUcTeMaTu3alusg 3HaHUH
o TeMe «O0rmas
XapaKTepUCTHUKa

XHMUYECKUX DJIEMEHTOB
" XUMHYECKHX
peakuuin» (ypox-

NpaKmuxym)

YMmern: 00001IaTh 3HAHUS U IPEACTABIISATH UX CXEM,
Ta0JIUII, PE3CHTAINN

10

KonTpoabnaa paGorta
Nel mo teme «OOmas
XapaKTepUCTHKA

XUMHAYECKUX DIIEMEHTOB
u XUMHYECKIX
peakumity  (KoHmpob,
OyeHka U  KOppeKyusl

3HAHUL)

Metanasl (174)

11

ITonoxxeHne MeTaioB B

MEPUOINYECKOMN cuc-
TeMe XUMHYECKUX
3JIEMEHTOB

J..Menpnemneena,
CTpOGHHWE WX aTOMOB W
(m3uueckre CBOKCTBA.

(u3yquue H0O6020

[lonoxeHnune MeTamioB B MEPHUO-
IAYECKOH CHCTEME XHMHYECKHUX
3JIEMEHTOB J..Menneneena.
OCOOEHHOCTH CTpPOEHHSI aTOMOB
MeTaIIoB. Meramnyeckas KpH-
CTaJUIMYecKass pemeérka W Me-
TAJUIMYECKAsT XUMHYECKAs CBS3b.

OOmue ¢usnveckue CBOWCTBA

JI.12. OOpa3upl pa3Iu4HBIX Me-
TaJJIOB.

YMerTh:

-XapaKTepH30BaTh: MOJI0KEHIE METAJIOB B
MEepUONYECKON CUCTEME XUMHUYECKHIX DIIEMEHTOB
/I.11.MenneneeBa u 0COOEHHOCTH CTPOCHUS UX aTOMOB;
o0rmre (hu3nuecKue CBONCTBA METAIIIOB; CBSA3b MEKIY
(hM3MYECKIMH CBOMCTBAMH U CTPOEHHUEM METAJLIIOB
(MeTamnyeckas CBs3b, METALTHYECKAsT KPUCTAJUTHYECKAs




mMamepuana)

METaJUIOB. 3HAUYCHHE METAJIJIOB B
PasBUTHHN YeJIOBEUYCCKOM IIMBU-

pemérka).

JU3AlHH.
12 Crnnassl (vceoenue | CruaBel, ux  cBoictBa U | [. oOpa3ubl ciaBoB YMmeroT: BbIOMpaTh 3HAKOBO-CHMBOJHMYECKHE CPENCTBA
HABLIKOB U YMeHULL) 3HAQYCHHUE. UYEpPHBIC  METAJUIBL: JUISI TIOCTPOCHUS MOJIEIIH.
OpoH3a,  JIaTyHb,  MEIBXHOD,
JIOPATIOMUHUNA. XapaKTepUCTUKa
CIUIaBOB, MX CBONICTBa. 3HaucHUE
BaKHEUIIINX CIJIABOB
13 Xumudeckue cBoicTBa | BocctaHoBuTenbHbie  cBoicTBa | JI. BzaumopelicTBUe METanaoB C | YMeTh:
METaJLJIOB. (uzyuenue | METAIJIOB. B3anMonelicTBre | HeMeTalIaMHU. 5
106020 Mamepuana) METATIOB ¢ KHCAOPOIOM  H XapaKTepU30BaTh: XUMHUUECKHE CBOMCTBA METAJIJIOB;
ApYTMMI HeMETaTLTAMH JL13. Bramvonciicrie MeTuaHHOB ¢ COCTABJSATH: YPaBHEHUS PEAKIHNM, XapaKTEepHU3YIOIINe
pacTBOpaMu KUCIIOT B COJIEH. : N ’
XUMHAYECKUE CBOMCTBa METaJIOB B CBETE
MPENCTaBICHUNA 00 OKHCIHTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKImsIx
14 Xumuueckue CcBOMCTBa | XMMHUYECKUE CBOMCTBA METaJJIOB YmMmern:
METAJJIOB.  DJICKTPOXH- | KaK BOCCTaHOBUTEIIECH. .
S — ST | DIEKTPOXHMUYECKHT  psn  Ha- XapaKTepH30BaTh. XUMHUCCKHE CBOHCTBA METAJIIOB;

HanpspDKEHUH  METaJlIOoB.
(KoMOUHUPOBAHHDILL)

MPSDKEHUH METaJuloB U €ro Mc-

IIOJIB30BaHUEC  JIA  XapaKTCpH-

CTHKH XUMHUYCCKUX CBOMCTB

KOHKPETHBIX METAJIJIOB.

COCTABJISITh: YPAaBHEHMSI PEAKLIUI, XapaKTEPU3YIOIINE
XMMHYECKUE CBOWCTBA METAJIOB B CBETE
MPEACTaBIECHUH 00 OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX
PeaKLUsIX U UX IOJIOKEHUS B JIEKTPOXUMUIECKOM
pSAy HapsDKEHNH (B3aUMOJISHCTBHE C HEMETAIIIaMH,
KHCITOTaMH M COJISIMH ).




15 Meramnst B mpupoze. | Haxoxnenne wmeramnoB B mpu- | J. OOpasubl criaBos. 3HaTH/IOHUMATB:
Crioco0bt nonyyeHus | poxe. CrocoObl TONYYSHUS Me-
METAILIIOB. (u3yuenue | TANNOB: THPO-, THAPO- U DJIeK- JI.14.  oxpamuBaHuEe  IJIAMEHH | XMMHU4Ye€CKHE MOHSATHUS: OKUCITUTENb U BOCCTAHOBUTEID,
106020 Mamepuana) Tpomeramtypris.  Crimaer, mx | COVIMH LIETOUHBIX METa/LIOB OKHCIIEHHE U BOCCTAHOBJIEHUE.
KilaccHuKauus, - CBOiiCTBA M Ymerth: COCTABJIAITD! ypaBHEHUS peakimii
natenme. BOCCTAaHOBJIEHUSI METAJJIOB U3 UX OKCHJIOB BOJIOPOJIOM,
okcuyiom yriepoaa (I), amomMuaueMm.

16 O6mme  mnouartus o | Koppo3us MerajmioB W CIIOCOOBI YMeThb: UCIONB30BaTh MPU XapaKTEPUCTUKE METAJIOB
KOppO3HUH METayioB | GOpHOBI C HeW Y WX COSMHEHUM MOHATUS «KOPPO3US METAILIOBY,
(uzyuenue HO8020
Mamepuana) «XUMHUYEcKas KOppo3us»,

«QNEKTPOXUMHUYECKas KOPPO3USI», HAXOIUTH CIIOCOOBI
3aIUTHl METAJUIOB OT KOPPO3UH.

17 [lenounsie mertamnsl u | CtpoeHne aTtomMoB  ImenodHbiX | J. OOpasipl MIENTOYHBIX METAJUIOB. | YMeETh:
ux coequHeHus. | MetaiuioB. Illenounsle Mertamuisl — | B3aumozeiictBue HaTpusi, JUTHS C

— Ha3bIBaTh:

(ycgoenue HABLIKOG U
yMmenuil)

MpOCTHIE BeMecTBa, HX (pus3m-
Yeckhe U XUMHYECKHE CBOWCTBA.
COCIMHEHHS  IIle-

OKCHJIBI,

Baxneiime
JIOYHBIX METAIOB —
TUAPOKCUIBI M COJIA, MX CBOWCTBA
H TpUMCHCHHE B
XO3SIICTBE.

HApOJTHOM

BOJIOM; HATPHUSA C KUCIIOPOJIOM.

COCIUHCHUS IIEIOYHBIX METAUIOB (OKCHJbI, THIpPO-
KCH]IBI, COJIH);

00BACHATBL: 3aKOHOMEPHOCTHM W3MEHEHHUS CBOMCTB

IICJIIOYHBIX METAJIJIOB B IIPEACIIaAX TJIaBHOM MOATPYIIIIBI;

CXOJICTBA M Pa3NH4Msl B CTPOCHUU ATOMOB ILETOYHBIX
METAJIOB,;

XapakTepu30BaTh  LICJIOYHbIE  METAIbl  (JIUTHH,
HATpUH, Kajuii) MO0 WX MOJOXEHHUIO B IMEPUONUIECKON

cucTeMe XuMHuIeckux diieMenToB JI.M.Menpaeneena;

CBA3b MCXKIAY COCTaBOM, CTPOCHUCM U CBOMCTBaMH me-
JIOYHBIX MCTAJIJIOB,




COCTaABJIATH YpaBHCHUSA  XUMHYCCKUX peaKuHﬁ,
XapaKTCpU3yrouu1e CBOICTBa IICIIOYHBIX MCTAJIJIOB, HUX
OKCHJOB U TUAPOKCHUIOB,

—  HCHOJIb30BaTh NMPHOOPETEHHBIE 3HAHUS B NMPaK-
THYECKOH 1eATeTbHOCTH U MOBCETHEBHOM KU3HH:
— NaCl — koHCepBaHT MUIIEBBIX MTPOIYKTOR.

18 Coenuuenus menounbix | O030p BakHEWIMX coeauHeHUd | JI. B3aMMOACHCTBHE KajbIlMs C | YMeTh:  XapaKTepU30BaTh  CBOHCTBA  Ba)KHEHMIINX
METaJIIIOB IICJIOYHBIX METAJUIOB: IIEJIOYHM, | BOJOM. B3aMMOJCHCTBHE MarHus C | COCIUHEHHH MICTOYHBIX METAJLIOB.
(KOMOUHUPOBAHHDILL) comu  (XJOpUIbl, KapOOHATHI, | KHCIOPOIOM. .
cymbbate, HUTPATH). 3HaTh: NIPUMEHEHUE TAHHBIX COCIUHEHUI
Tpupossie COETUHEHUS JI.15. B3auMOAEHCTBHE KaJIBITUS C
LIEJIOYHBIX METAJIIOB BOAOH
19 Ilemouno3eMensHbBIE Crpoennie atomoB tenmouno3e- | JI. OOpasmel IMIETOYHO3EMENBHBIX | YMETh:
METaJUIbl M MX CO- | MeNbHBIX MeTaiioB. IllenoyHo- | Meranmnos. BzaumoneiictBue
CIAMHEHUSI. (yceoenue | 3eMelbHBIE METAlUTBl — MPOCTHIC | KANBIMA C BOMOH; MarHms c | Ha3bIBaTh:
HABLIKOB U YMEHULL) BEIECTBA, UX v(bmnqecme U | KUCIIOPOIOM. CORIMEEHNA MEIOTHOSEMEIbHEIX METAIIOB (OKCHIB,
XUMHUYECKUE CBONCTBA. )
JI16. rmonyuenme  rumpokcuma | TMAPOKCHIBL, COJIN); 00bSICHATD:
KapIsi W HCCIEJOBAHHE €ro

CBOWCTB

3aKOHOMEPHOCTU  HU3MCHCHUS CBOMCTB  IIEIOYHO3E-

MCIIBHBIX METAJIJIOB B IIPEACIax TJIaBHOM TMOATPYIIIIBI;

-CXOJCTBA U pas3InvyuA B CTPOCHHUH aTOMOB HICJIOYHO3€C-
MCIIBHBIX ME€TAJIJIOB; XapaKTePU30BaTh:

-ICJIOYHO3CMCIBHBIC MCTAIbI IO HMX ITIOJIOXKCHHIO B

HQpHO,I[PI‘IGCKOﬁ CUCTEMEC XHUMHUUYCCKHX JOJICMCHTOB

JI.11.MenneneeBa coCTaBJIATD:

YpaBHEHUSI XUMHYECKHX PEAKIUH, XapaKTepusyrolue
CBOWCTBA IIEIOYHO3EMEIIBHBIX METAJIOB, UX OKCHJIOB U
THJPOKCUIOB. ;

CBA3b MCXKY COCTaBOM, CTPOCHUCM U CBOMCTBaMH me-




JIOYHO3C€MCIIBbHBIX MCTAJIJIOB,

20 | Baxneiimue ITonyyenne u NHpPUMEHEHHE OK- YMeTh: HCNOJAB30BaTH NMPHOOPETEHHBIE 3HAHHA B
COCIMHEHUS cuja Kaiblus (HerameéHon u3- NMPaKTHYECKOH [eATEeJILHOCTH ¥  TOBCETHEBHOM
[IEI0YHO3EMENTbHBIX Bectn). I[lonmydyenne u mpuMeHe- JKM3HM JJIs1: 0€3011acHOro 00paleHus ¢ COSTUHECHUSIMU
METaJLIIOB (uzyuenue | HUE THIPOKCHAA Kaiblus (Ta- KaJbliusl (TalieHas U HerameHas U3BeCTh).

HO8020 Mamepuaia) IIeHoN u3BecTH). PazHOBUAHOCTH

TUJIPOKCUA KalbIus (u3-

BECTKOBas BOJAa, M3BECTKOBOE

MOJIOKO, IymIoHKa). CoeduneHnus

Kanbyusi KaKk cmpoumenbHvle U

noodenoumnvie Mamepuansl

(men,mpamop, u3eecmHusK).

21 Amomuanii  (uzyuenue | Ctpoenne aroma  amomuHus. | JIL17. modydeHwe  THIOPOKCHIA | YMeTh:
HO8020 Mamepuaia) Ousznueckie W XUMHYECKHE | ATIOMHUHHUS M HCCIEIOBaHUE €ro

CBOMCTBa aJIOMUHHUS - TIPOCTOTO | CBOMCTB “Ha3bIBATD:

Bemecta. OOnacTH MPUMCHEHHA -COENIMHEHUS ANIOMHHUAA 10 MX XHUMHYECKHM (opMy-

amomunus.  IIpupogueie  co- . .
J1aM; XapaKTepu30BaTh:

enuHenus amomuuua. Coeodune-

HUA QIOMUHUSL - OKCUO U 2UOPO- AJIOMUHHN 110 €ro MOJOXEHHUIO B TEPHOANYECKON CHC-

Kcud, ux amghomepuvlii Xapak- TeMe xummudeckux anaeMeHToB  J[.M.Menneneera;

mep. (m3nUecKre 1 XUMAYeCKHe CBOWCTBA aTIOMUHILS,
COCTABJISITH:  YPaBHEHHS  XHMHUYECKAX  PEaKIIHi,
XapaKTEepPHU3YIOIIe CBONCTBA aIFOMUHUSL.

22 Coenunenns amomuHus | CoenuHEHUS alIOMUHUS — J. Ilonydenne ruapoxcuma YmeTh. xapaktepu3oBaTh (PU3NUECKHE U XUMUYECKHE

(KoMOUHUPOBAHHDbILL)

OKCHJI Ul TUJJPOKCH]I, UX
aM(OTepHBII XapakTep.
Baxkneime conu aJTrOMUHUSL.

AJIFOMHMHHA 1 UCCIICJOBAHUEC

€ro CBOICTB.

CBOMCTBa OKCHJa U TUAPOKCH /A AJIFOMUHUA,
COCTABJIAITh XUMHNYCCKUC YPABHCHU,
XApaKTCPU3YIOILINUC CBOMCTBa AJIFOMUHNA, pCIIaTh
«IOCITOYKH» npeBpameHI/Iﬁ, COCTaBJIATH «IICIIOYKH))




[IpuMeHeHUE aNIOMHHUS W €ro MpeBpaIieHu i
COEAMHEHUU.
23 | Keneso, ero crtpoenue, | Ctpoenne atoma xeneza. Cte- | . ITlomydenwe  THAPOKCHUAOB | YMeThb:
¢duznveckue U | IeHn OKucieHus xenesa. dusu- | xenesa (1) u (11).
XMMHUYECKHUE CBOMCTBA | YECKME U XHUMHUYECKHME CBOMCTBA “Ha3bIBATD:
uzyyeHue HO8020 | Xene3a — IMPOCTOro0 BEIIECTBA.
(usy p m -COCIMHEHUS JKejie3a 10 UX XUMHUYECKUM (opMmysiam;
mamepuana) OO0sacTy MPUMEHEHUS JKee3a.
XapaKkTepu30BaTh:
0COOEHHOCTH CTPOEHHUSI aToMa Kejie3a 10 ero IMoJoXKe-
HUIO B NEPUOANYECKON CHCTEME XUMHUYECKUX DJIEMEH-
toB JI.M.MeHneneeBa; (Qu3MYeCKHME U XHUMHUYECKUE
cBoiicTBa xenesa, okcuaos xkenesa (1) u (11);
-001aCTH MPUMEHEHHS JKEJIe3a; COCTABIATh:
YpaBHEHUS XMMHUYECKMX PEaKIMi, XapaKTepU3YIOILIUe
CBOICTBa JKe€le3a — MPOCTOrO BEHIECTBA, OKCHJIOB Ke-
aesa (1) u (11).
24 | I'enernueckue psnel Fe 2+H JI.18. B3anmoneiicTBue YMeTh: XxapakTepu30BaTh GUHMUECKHE U XUMHUECKUEC

+2 u Fe +3

(npodykmueHulii)

I'enernueckue psas! Fe

+ "
Fe3 Baxueiimme comnu

J)Kenesa. 3HaueHue xenesa

U €ro COCIMHEHUH Ui HMPUPOIBI
1 HapOJHOIO XO3SICTBA.

JKeJie3a ¢ COISTHOU
KHCJIOTOMU.

JI.19. Ilony4eHnne THAPOKCHIOB
xenesza (1) u

(1) u u3yyeHue ux CBOWCTB

CBOICTBa OKCHIOB U THAPOKCUIOB JKeJIe3a, COCTABIIATh
XUMHYECKHE YPaBHEHHUS, XapaKTepU3YIOIINe CBOHCTBA
COCTMHEHUH Kee3a, MPOBOIUTH Ka4eCTBEHHEIS
peaKIIny, TOATBEP K AAIOIINE HATMIHE B BOTHBIX
pacTBOpax KaTHOHOB JKElle3a, periarh

«IETIOYKMW TTPEBPAISHIH.
CocTaBiATh:

«UENOYKM» NPEBPAIICHUH, COCTABISATH MOJIEKYIISIPHBIE U
MOJTHbIE MOHHBIE YPaBHEHUS 110 COKPALIEHHBIM MOHHBIM
YpaBHEHUSIM




25

I[IpakTnyeckas padorta
Nel. «Ionyuyenue
COCIMHEHUI METAJIOB U
M3y4EeHUE UX CBONUCTBY

YMmerth:
-XapaKkTepu30BaTh:

-XMMUYECKHE CBOMCTBA METAJIJIOB U HX COGI[HHGHI/Iﬁ;

(uccrnedosanue u
COCTABJISITH:
pegaexcus)
-YpaBHEHUS XMUMUYCECKHX DPEAKIUN, XapaKTCPU3YHOIINe
CBOICTBA METAJUIOB U MX COENMHEHUI; o0pamarTbes:
-C XMMHYECKOH MOCYA0H U JIaOOpaTOpHBIM 000pYI0Ba-
HUEM; MCHOJb30BaTh NPHOOPETEHHBbIE 3HAHUS B
NPAKTHYECKON JeATEIbHOCTH M  TOBCEIHEBHOM
JKM3HM IS
Oe3omacHOro oOpareHus ¢ BEIecTBaMHu.
26 | O6o6menne u | Pemrenue 3aau v ynpaxHeHHM.
CUCTEMaTHU3alNsl 3HAHUU
no Tteme «MeTtamibh».
(xomnnekchoe
npuMeHeHue 3HAHU,
VMEHUI, HABbIKOG)
27 KonTposibhasn pa6ora

Ne 2 o
Teme: «MeTaJTbDy
(Konmponv, oyenka u
KOppeKyus 3HaHUlL)

Hemertamnanl (28 4)




28

Hemeraimnsr:
MPOCThIE
Bosgyx.

aTOMBl U
BELIECTBA.
Kucnopon.

O30H (u3zyuenue 106020

TTonoxenue HeMeTa/lIOB B IIe-
pUOIUYECKON cHUCTeME XUMUYe-
ckux »snementoB J[.M. Mengae-

neeBa. OCOOEGHHOCTH CTPOCHUS

Jd. Komnekuus
METaJLIOB B
pEeraTHBIX COCTOSHUSX.

00pasIos
pa3IHYHBIX

HEC-
ar-

3HATL/IOHUMATD:

-XUMHY€CKYI0 CHMBOJIMKY:

3HAKH XUMHUYCCKHUX ODJICMCHTOB-HEMCTAJIJIOB.

mamepuana) aTOMOB HEMETaJIOB. JIEKTPO-

OTPHUIATEIBHOCT, DA DIIEKTPO- -YMeTh: HA3LIBATh:

orpunarenbHoctH.  Kpucrammu-

YecKOe CTPOCHWE HEMETAIoB — XHUMHUYECKUE IEMEHTBI-HEMETAIIIBI T10 UX CHMBOJIAM;

MPOCTBIX BEIIECTB. ALIOMPONuUsL.

p & N P -00BSICHATD:

dusznyecKne CBOMCTBA HEMETa-

noe. CocTas BO31yXa. -3aKOHOMEPHOCTH HM3MEHEHUsI CBOICTB HEMETAJIOB B
mpefenax MaiblX IEPUOJOB M TJABHBIX MOATPYIIIT,
XapaKTepu3oBaTh:
HEMETAIIBI MaJIbIX ITEPHOJ0B Ha OCHOBE WX TIOJOKEHHUS
B TIEPUOJMYECKON CHCTEME XHUMHUYECKMX DIIEMEHTOB
JI.11.Menneneena;
0COOCHHOCTH CTPOCHHS aTOMOB HEMETAJJIOB, CBS3b
MEKIy COCTAaBOM, CTpPOCHHEM  (KPHUCTAUTHYECKHE
peIIéTKH) M CBOMCTBAMH HEMETA/IOB — IIPOCTHIX Be-
IIECTB;
-onpeaeNsiTh:
THIT XUMUYECKOM CBSI3H B COCAMHEHHUSIX HEMETAJLIOB.

29 | Bomopon. Bogna | JIpolictBenHoe mnonoxenue Bo- | JI.20. ITomydenue 3HATH/IOHMMATD:
(yceoenue Hasblko8 U | MOpPOAa B TIEPHOANYECKON cHC-

YyMeHutl)

TeEME XHUMHYECKHX DJIEMEHTOB
J.M.MenneneeBa. duzndueckue u
XUMHYECKHE CBOICTBa BOAOPOAA,
€ro

MOJIy4YCHHUC, IIPpUMCHCHHC.

PacnoznaBanue Bonopoaa.

" pacClio3HaBaHHUEC BOAOpOaa

JI.21.UccnenoBanne
MTOBEPXHOCTHOI'O

-XUMH4Y€E€CKHEC NMOHATHUSA

XHUMHUYECKUH QJIEMCHT, aTOM, MOJICKYJIa, OTHOCHUTCIIbHAA
aTOMHass W MOJICKYJISIpHAsA MACChl, OKHUCIWUTCIb U

BOCCTAaHOBHTCIIb, OKUCJIICHHUEC N BOCCTAHOBJICHUC.




HaTsXKCHUA BOJEI.

JI.22.PacTBOpeHue
MepMaHTaHaTa Kajlus Wik
MEIHOT' 0 KyIiopoca B BOJIE.

JI.23.I'unapatanus
00€3BOXKEHHOI0 Cylb(haTa Mean
(). JI.24. UsroroBnenue
TUIICOBOTO oTneyarka. JI.25.
O3HaKoOMIIEHHE C KOJIJIEKIHEH
OBITOBBIX (PUITBTPOB.

JI.26.0O31aK0MIIEHHE C
COCTaBOM MMHEpaJIbHOU
BOJIbI

-YMeTh: 00LACHATD:

JIBOMCTBEHHOE MOJO0KEHHUE BOJAOPOJa B MEPUOIUICCKOM
cHCTeMe XMMHUUecKuX d1eMenToB J[.J. Menneneena;

-XapaKTepu30BaTh:

¢u3nUecKre CBOWCTBA BOAOPOIA; XMMUYECKHE CBOMCTBA
BOJIOpPOJa B CBETE MPEACTABICHUH 00 OKHUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMSIX;

-COCTABJIATDH:

YPAaBHEHUS XUMHUYECKUX PpEaKLMH, XapaKTepHU3YyIOIIUe
CBOMCTBa BOJIOPO/IA;

pacnmo3HaBaTb OIBLITHBIM l'[yTéM: BOOOpPOa CpE€au

JIPYT'UX ra3os;

-UCI10J1b30BAaTh HpﬂOﬁpeTéHHble 3HAHUA B IIpakK-
THYECKON [JesITeJILHOCTH M TOBCEIHEBHON KU3HM
A

0Oe30omacHOro 0OpamIeHus ¢ BOIOPOIOM.

30

OO6mrast XapaKTepHuCTHKa
raJlOreHOB.
(KoMOUHUPOBAHHDbILL)

CTpoeHre aTOMOB TaJIOTEHOB M MX
creneHn okucieHus. CTpoeHue
MOJIeKyIl TanoreHoB. dusndeckue
u XUMHUYECKHE CBOMCTBA
rajoreHoB. llpumeHeHue raio-
TeHOB M WX COCIWHCHHWHA B Ha-

POAHOM XO3SIICTBE.

JI. OGpasibl TamoreHoB — MPOCTBIX

BEIIECTB.

3HaTh/MOHUMATD:
-XHMHYECKYI0 CHMBOJINKY:

3HAaKH XHMHYCCKHUX OJICMCHTOB-TAJIOI'CHOB, (I)OpMyJ'IH
IIPOCTBIX BEIIECTB — I'aJIOI'CHOB.

-YMeTh: 00BACHATD:

3aKOHOMCEPHOCTU HU3MCHCHUSA CBOMCTB TajJIOTEHOB B
npeaeinax IJIaBHOH OOArpYyHIIbI;




-XapaKTepu30BaTh:

0COOEHHOCTH CTPOCHHS aTOMOB T'aJIOTCHOB; (hHU3UUECKHE
M XHMHUYECKHE CBOMCTBA TajloreHOB: B3aUMOJICHCTBHE C
MeTaJulaMH, BOJAOPOAOM, PACTBOPAMHU COJICH TaJIOrCHOB;

-OIIpPEeae/IsiThb:
CTCIICHb OKHMCJICHHUSA I'aJIOTCHOB B COCAMHCHUAX

-TUIl XUMHYECKOH CBS3H B COCOUMHCHHUAX TaJIOI'CHOB,
COCTaABJIATD:

YPAaBHEHUS XUMHUYECKUX PpEaKLMH, XapaKTepHU3YyIOIIUe
CBOMCTBA TaJIOT€HOB;

-MCHO0Jb30BATh NPUOOpPEeTéHHbIE 3HAHUS B MpPaK-
THYECKOH /JeATeJTbHOCTH M NOBCEAHEBHON KU3HHU
st

0e30macHOro 0OpaIIeHus ¢ XJIOPOM.

31

CoenuHeHNs TaJOTeHOB.
(npodykmueHulii)

TI'anoreHoBOOpOABI U HMX CBOM-
cTBa. ["asloreHnIpl M UX CBOWCTBA.
IIpumenenue COEJIMHEHU
rajJoreHoB B HAapOJHOM XO3sii-
ctBe. KadecTBeHHast peakius Ha
XJIOPU-UOH.

J. Tlomydyenue xiopoBomopoja u
ero pacteopenne B Bome. OOpa3Ibl
MIPUPOTHBIX COENMHEHHUH XJI0pa.

JI.27. KauecTBeHHass peakuus Ha
XJIOPUI-HOH.

3HaTh/MOHUMATD:
-XHMHY€CKYI0 CHMBOJIMKY:

(hopMyIBI TaJIOT€HOBOJOPOJOB, TaJOTCHOBOJOPOTHBIX
KHUCIIOT.

-YMeTh: Ha3bIBATh:

COEMHEeHHUS TAJIOTeHOB M0 UX XUMHYECKUX (popMymam;
-XapaKTepu30BaTh:

-XHUMHYECKHE CBOMCTBA COJITHON KHCIOTHI; COCTABJIATD:

XHUMHUYCCKUEC (1)OpMyJ'IBI rajJJorcHOBOJOPOAOB M TraJjiore-




HUJIOB;

-YpPaBHCHUSA XUMUUYCCKUX peaKHI/Iﬁ, XapaKTCPU3yrouue

CBOICTBa COJISTHOM KHCJIIOThI n XJIOpHUOO0B;

pPacnmo3HaBaThb ONBITHBIM l'lyTéM:

COJISTHYIO KHCJIOTY CpEeAd pacTBOPOB BEIIECTB APYTHUX
KJIACCOB; XJIOPUA-UOH CPEIU APYTHX HOHOB;

HCMO0JIB30BaTh MNPHOOpPeTéHHbIE 3HAHMA B IpakK-
THYECKOH [eATeJIbHOCTH M TOBCeIHEBHON JKHU3HH
AJISA: KPUTHYECKOW OIIEHKH MHPOPMAIMH O MPUMEHEHUH
B OBITY Ho/1a (CIIUPTOBOW PacTBOP) U MOBAPEHHOMN CONH.

32 ITonyuenne ranorenoB. | [lonyuenue rajjoreHoB 3HaTh: CmOCOOBI TOMYYEHUS TajoreHOB, BBIYUCIIATH
buonornueckoe 3JIEKTPOJIM30M  PACIIaBOB  HJIH KOJIMYECTBO  BEMIeCTBA, O0OBEM WM Maccy IO
3HauYeHNE W IPUMEHEHHE | pacTBOPOB cojei. buomornueckoe KOJIMYECTBY BEIECTBA, O0OBEMY Macce peareHTOB WIIN
raJoreHoB u WX | 3HAYEHHUE raJoreHOB. MPOAYKTOB PEAKIHH.

CoemMHEHUN  (ycgoenue | IlpuMeHeHrne TaJOTeHOB M WX
HABLIKOB U YMEHULL) COCTMHCHU.
33 | Kucmopon Kucnopog B npupome. @uzmue- | JI. T'opeHue ceppl u xene3a B | 3HATH/MIOHMMATD:
CKHE UM XHMHUYECKHE CBoiicTBa | kuciopoze. [lonyuenue kuciopoaa
(usyuenue H06020 | ypcnopoma. TopeHre M MeJIeH- | pa3lioyKeHHEM TIepMaHraHaTa Kamus |  “AMHHECKNE MOHSITHS:
Mamepuana)

Hoe okucinenue. llonyueHue wu
puMeHeHue kuciopona. Pacmo-

3HaBaHUE KUCJIOpOJa.

U TIEPOKCH/JIA BOJIOPO/IA, COOMpaHHe
U pacro3HaBaHUE KUCIOPOJa.

JI.28. monydeHue U pacrno3HaBaHUE
KUCJIOpoJa

XUMHAYECKUH 3JIEMEHT, aTOM, MOJICKYJIa, OTHOCUTECIIbHAA
aTOMHasds W MOJICKYJIsIpHast MacCbl, OKHCIUTEIbL U

BOCCTAaHOBUTCIIb, OKMCICHUEC U BOCCTAHOBJICHUC.

YMerTh:
O0BSICHATBL: CTPOGHHE aToMa KHCJIOpoJa IO  €ero
TIOJIOKEHUIO B TIEPUOJMYECKON CHUCTEME XHMHYECKUX

snemeHToB J[.J11.Menneneena;




-XapaKTepu30BaTh:
(u3nyeckye CBOHCTBA KUCIOPOAA;

XMMHMUYECKHE CBOICTBa KHUCIIOpOJA: B3aHMOJECIHCTBHE C
MPOCTHIMU BeLIeCTBaMU (MeTaJlJlaMd M HeMeTaJulaMu),
CIIO)KHBIMH BEIL[ECTBAMY;

onpeaeiasiTb: TUIT XUMHUYCCKOM CBS3H B MOJICKYJIC

KHCIIOPO/a M B OKCHJIAX;
CTENEHb OKUCJICHHS aTOMa KHUCIIOPOJIa B COSTMHCHMUSIX;
-COCTaABJIATD:

-YpaBHEHUSI XUMHUYECKUX PEAKLHM, XapaKTepU3YIOLIHE

CBOICTBA  KHCIOpOJA; PACIHO3HABATH  ONBITHBIM
nyTéMm:

KHCIOPOZ,  Cpeld  JAPYIHMX  Ta30B;-HCI0JIb30BaTh
NpuodpeTéHHbIE 3HaAHHUA B NMPAKTHYECKOI

JAesITeILHOCTH U MOBCETHEBHOM KMU3HU JIJIs1:

-0e30macHOro oOpamieHusi ¢ KHCIOPOAOM (YCIIOBHS TO-
PEHHS U CIIOCOOBI €ro MPeKpaIIeHuUs).

34 | CocraB Bo3ayxa (ypok — | YueOHO-TeMaTHUeCKass Hrpa IIo 0000IAI0T ¥ CHCTEMATHU3HUPYIOT 3HAHUS 00 OTKPHITHU
uepa) xumun ~ «CocTtaB  BO3IyXay. BO3yXa, €ro  COCTaBHBIX  4YacTsX,  YCIOBHSX
Pemenne npakTu4eckux 3anad. BO3HMKHOBEHHUSI M IPEKPALICHUS T'OPEHHS, OCHOBHBIX
3arpsA3HUTENSX aTMOC(hephl U CIoco0ax MX yCTpaHEHHsI.
35 Cepa u ee coennHEHNS Crpoenue atoma cepol u crenenu | [I.  B3aumonelictBue ceppl € | YMeThb:
OKHCIICHUSI Cephl. Amromponus | MeTalllaMu u KHCIIOPOZOM.
(ycgoefvm;z HAGBIKOG U | coppr.  Xummueckue — cBoiicTBa | OGpasibl IPUPOIHEIX COETMHEHHIT ~00BACHATS:
ymenui) CEpBHl. Cepa B  mpupone. | cepsl.

buonorunyeckoe 3HadcHUE CCPhI,

CTPOCHHEC aTOMa CCphl 110 €€ IIOJIOXKCHUIO B nepuoau-

YeCcKol cuctemMe xumudeckux 3nementoB J[.M. Menne-




eé NIPUMEHEHHE
KypHu3amusi).

(memep-

J.29. ropenue cepsl Ha BO3AYXE U B
KUCIIOpOJIe

JIceBa;

-3aKOHOMEPHOCTH W3MEHEHHUsI CBOICTB DJIEMEHTOB (KH-
clopoJia W cepbl) B Npeaenax [NIaBHOW MOATPYIIIBL
XapaKTepHu30BaTh:

(u3nUecKre CBOUCTBA CEPBI;

XUMUYECKIE CBOWCTBA cephl (B3aMMOJEHCTBHE C Me-
TaJlyIaMH, KACJIOPOJIOM, BOJIOPOJIOM) B CBETE MPEACTAB-
JeHU# 00 OKHUCIUTEIBHO-BOCCTAHOBUTENBHEIX peak-
[HSX;

onpeaejasaTb TUII XAMHYECKOM CBSI3U B COCOUHCHUAX

Cepel; ypaBHEHUS XUMUYIECKIX peaKIuii,
XapaKkTepu3yIolie CBOWCTBA  CEPHI;-HCMOJIL30BaTh
npuodpeTéHHbIE 3HAHUA B npakTH4yecKoi

JeITEILHOCTH U MOBCETHEBHOM KMU3HU JIJIs1:

9KOJIOTMYECKU TPAMOTHOTO MOBEICHUS (IS YIIAICHHS 1
00€3BpEKUBAHUS PA3IUTON PTYTH).

CTECIICHb OKUCIICHUA aToOMa CEPbI B COCANHCHUAX

COCTABJISITh
36 Cepnas kucnorta. | CoiictBa cepHo kucinorsl B | . OOpasupl BaxkHEHIIMX U | 3HATH/MOHUMATD:
OKHCIIUTENbHBIE CBETE€ TEOPUHU JIEKTPOIUTHYE- | HAPOJHOTO XO3siicTBa CyNIb(haToB.
cBOiCTBa CEpHOI1 | CKOM AWMCCOLMANMM M OKMCIH- | Pa3baBieHne KOHIEHTpUpOBaHHOH | YAMHYECKYI0 CHMBOJINKY:
KHCJIOTHI (u3yyenue | TENbHO-BOCCTAHOBUTEIBHBIX pe- | CEPHOU KHCIIOTBHI. CaoiicTBa

HOB8020 Mamepuaﬂa)

aKIHIL. CpaBHeHUE CBOICTB
KOHIIEHTPUPOBAHHOH © pa30aB-
JneHHoU cepHoM kucnotel. [lpu-
MEHeHue cepHoi kucnotbl. Conu
CEpPHOM KHCIIOTBI U UX IpPUMEHE-

HHE B HapoaHoM xo3siictBe. Ka-

pa30aBIeHHON CEPHON KHCIIOTHI.

JI. 30. KauectBeHHasi peakuus Ha
Cyib(aT-noH.

(hopMyITy CEpHOM KHCIOTHI.
Ymertn:
-Ha3bIBATh:

-CCPHYIO KHCJIOTY H Cynb(baTBI 10 HMX XHUMHUYCCKHM




YCCTBCHHAs pCaKUUs Ha CYHL(I)aT-
HOH.

(dopMynam; XapaKTepu30BaTh:

(u3nyecKre CBOWCTBA KOHIICHTPUPOBAHHON CEpHOMU
KHUCJIOTBI;

XUMHUYECKUE CBOMCTBA CEPHOM KUCIIOTHI B CBETE TEOPUU
JIEKTPOJIUTUYECKON JUCCOLMALMM U  OKUCIHUTEIBHO-
BOCCTaHOBUTEIIBHBIX PEAKIIMN;

HapOJHOXO035CTBEHHOE 3HAYEHUE CEPHON KUCIIOTHI U €€
COJICH;

-OIpPEae/IsiTh:

IIPUHAJIEKHOCTh CEPHOM KHUCIIOTBI U €€ coJIell K COOT-
BETCTBYIOIINM KJIaCCaM HEOPTaHWYECKUX COETUHEHHI;
BAJICHTHOCTDb U CTCIICHb OKHCJICHHA CEPbI B CepHOﬁ KH-
CJIOTE U B CyabdaTax;

-COCTABJIAITh:
XUMHYECKHE POpMYIBI CYIIb(HATOB;

YpaBHEHUS XHUMHYECKHX PEaKIHi, XapaKTepu3youIue
CBOICTBA pa30aBICHHON CEPHOI KHCIIOTHI;

-ypaBHEHHS XMMHYECKHX PEaKIHH, XapaKTepU3YIOLIne
CBOICTBA  KOHLIEHTPUPOBAHHOM  CEPHOHM  KHCIIOTBI
(B3aMMOJIEHICTBHE C MEIBI0); PACIO3HABATH OMBITHBIM
myTém:

CEpHYIO KHUCIOTY CpEeOu pacTBOPOB BEIIECTB IPYTUX
KJIaCCOB;

cynb(aT-MOH cpenu JpPYruX HOHOB;-MCII0JIb30BATh
npuodpeTéHHbIE 3HAHUA B NPAKTHYECKOI




AEATCIbHOCTH H HOBCCI[HCBHOﬁ KU3HU NJIA:

Oe3omacHoro oOparieHus ¢ KOHIEHTPUPOBAHHOM CepHOI
KHCJIOTOM (pacTBOpEHUE).

37 Pemenne  3amau YmeTh:
YIPa)KHEHUH.
06oBIeHHe - -XapaKTepu30BaTh:
cucTeMaTi3atiA SHaHHH XMMHMUYECKUE CBOMCTBA COEIMHEHMI CEPHI; COCTABJATH:
no teme: «Hemeramib»
(YpOK-npakmuxym) -YpaBHEHUS XMUMUYECKHX DPEAKIUN, XapaKTePU3YIOIINE
CBOIiCTBa COCIAMHEHU I Cephl; o0pamaTbes:-c
XUMHUYECKOM IMMOCYH0i M j1abopaTOpHBIM 000pYIOBa-
HUEM; MCIO0JIb30BATh NPHOOPETEHHBIC 3HAHUSA B IPaK-
TUYECKOH ACATCIIBHOCTHU U HOBC@HHGBHOﬁ KHWU3HU JIA:
OGe3omacHOro oOparieHus ¢ BEIIeCTBaMHu.
38 Azor (vceoenue | CTpoeHne aTtoMa W MOJEKYIBI 3HaTH/MOHUMATh:

HABLIKOB U YMEHULL)

azota. DU3WYECKHE WU XHUMHYE-
CKHE CBOWCTBAa a30Ta B CBETE
MpEACTaBIeHNH 00  OKHCIH-
TETHHO-BOCCTAHOBUTEIBHBIX — pe-
aknusax. llomydenne n mpumene-
HHE a30Ta. A30T B IMPUPOJIE U €0
OHOIIOrHYECKOE 3HAUCHHE.

-XUMH4YC€CKUEC MOHATHUSA:

XHUMHAYECKUH 3JIEMEHT, aTOM, MOJICKYJIa, OTHOCUTECIIbHAA
aTOMHass W MOJICKYJIsIpHasi MacCCbhl, OKHCIUTEIbL U
BOCCTAaHOBUTCIIb, OKMCJICHUEC U BOCCTAHOBJICHUC.

-YMeTh: 00bACHATD:

CTPOGHHE aTOMa a30Ta IO €ro IMOJIOKEHUIO B TIEPHOIH-
YecKOM cHcTeMe XuMudeckux siaemenToB .M. Menpe-
JIecBa;

-XapaKTepu30BaTh:

(I)I/I3I/I‘16CKI/I€ CBOMCTBa a30Ta, XHUMHUYCCKHEC CBOICTBA
a30Ta KakK IIPOCTOro BEIIECTBA B CBCTC Hpe,I[CTaBHeHI/Iﬁ




00 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSAX;
-ompenesTh:

TUII XUMHUYCCKOM CBS3U B MOJICKYJIC a30Ta U B €ro Co-

CINHCHUAX, CTCIICHb OKHCIICHHMSA aToMa asoTa B

COCIMHCHUSIX;
-COCTABJIATh:

yYpaBHEHUS XUMHUYECKUX PEAKIIMH, XapaKTepHU3yIOIIne
CBOMCTBA a30Ta.

39

AmMMuax (uzyuenue

HO8020 Mamepuaia)

CTpOeHI/Ie MOJICKYJIBI aMMHaKa.

dusnyeckne u XUMHWYECKHEC
CBOICTBA, TIOTy4eHNE, COOMpaHHe

" pacClioO3HaBaHMEC aMMHUaKa.

HA. Tlomyuenme, cobOupaHue W

pacro3HaBaHUe aMMHaKa.
PactBopenue ammuaka B BOAE U
B3aMMOJCHCTBHE aMMHakKa C

XJIOPOBOJIOPOJIOM.

JI.31. u3ydeHune CBOWCTB aMMHUaKa

3HaTL/IOHNMATD:

- XUHMHYECKYH CHMBOJIMKY:

dbopmyi1y aMMHUaKa.

YMeTh:

Ha3bIBaTh: aMMHAK I10 €r0 XUMHUIECKOH (hopMyIie;
-XapaKkTepu30BaTh:

(hU3UIEeCKHEe U XUMIUYIECKIE CBOMCTBA aMMHUAKa;

onpeNeNsiTh THIT XUMHYCCKOW CBSI3H B MOJCKYJC
aMMHMaKa;

BaJIEHTHOCTH U CTEIEHb OKHCIIEHMS aTOMa a30Ta B aM-
MHAKE;

-COCTABJIATD:

-ypaBHEHUS XVUMHUYECKHX DPEAKIUN, XapaKTepH3yHIInue
CBOICTBA amMMHaka (B3aUMOJICHCTBHE C BOJIOH, KHCIIO-
TaMd U KHCJIOPOAOM); PACIO3HABATH OMBITHBIM




MyTEM:

aMMHaK Ia30B,-HCIO0Jb30BaATh

cpeau  Jpyrux
npuodpeTéHHbIE 3HAHMSA B NPaKTUYeCKOU

ACATCJIBHOCTH U HOBCC}IHCBHOﬁ KU3HU I

-KpUTHYECKOH OIeHKH WHPOPMALUK O TPUMEHEHHUU
aMMHaKa B ObITY (HaIIATBIPHBIN CIIUPT).

40 Comu ammonus | CocraB, nonyuenue, puznueckue | JI.32. PacmoznaBanue cosell | 3HATH/MOHUMATD:
(KOMOUHUPOBAHHDILL) U XUMHYECKHE CBONCTBA COJIEH | aMMOHUS.
aMMOHUS: B3aHMMOJEHCTBHE CO “XUMHAECKHE MOHTHS:
IeJI0OYaMHA u pasoxeHue.
. KaTHOH aMMOHHSI.
IIpumenenue comeii aMMOHHUS B
HapOIHOM XO3SIMCTRBE. -YMeTh: HA3BIBATL:
COJT aMMOHHUS TI0 UX XUMHYECKUM (popmyram;
-XapaKkTepu30BaTh:
-XUMHUYECKHE CBOMCTBA COJIEN aMMOHUS; ONPeleasiTh:
MIPUHAUIEKHOCTh COJNed aMMOHHS K OIpenenéHHOMY
KJIACCy COCAMHEHMUIA;
-TUI ~ XHMHYECKOM CBI3M B  COIIX aMMOHHS,
COCTABJIATH:
XUMHYECKHe GOPMYJIBI CONeld aMMOHHS,
YpaBHEHUS XHUMHYECKHX PEaKIi, XapaKTepu3youIue
CBOMCTBA COJIEH aMMOHHS.
41 | KucnoponHslie CocraB u xummdeckne cBoiicTBa | JI. BsaumoneiicTBue KOH- | 3HATHL/MOHUMATH:
COEIMHEHUS a30Ta. | a30THOM KHCIOTHl KakK 3JEKTPO- | IEHTPUPOBAHHOW a30THOM KHCIOTHI
AsorHas kucioTra | auta.  OCOOEHHOCTH  OKHCIH- | C MEOBIO. “XUMHIECKYI0 CHMBOJIAKY:




(uzyuenue
mMamepuana)

HOB020

TEJIBbHBIX CBOWCTB KOHLEHTPUPO-
BaHHOW a30THOW KHUCIOTBL. Ilpu-
MEHEHHUE a30THOW KUCIIOTBL.

JI.33. cBoiicTBa
a30THOU KUCJIOTHI

pasbaBieHHOM

(hopMyi1y a30THOM KUCIIOTHI.
YMmerth:

XapakTepu3oBaTh. (U3MYECKME CBOWCTBA a30THOH
KHCJIOTBI;

XHUMHYECKHE CBOMCTBA a30THOW KHUCJIOTHI B CBETE TEO-
pI/II/I SHGKTpOHI/ITI/I‘{CCKOﬁ Jucconualiii M OKUCIIU-
TEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIIU;

HapO,Z[HOXO?,HI\/’ICTBCHHOG 3HAYEHHE a30THOMH KHUCJIOTHI,
-OIpeacasiTh:

MPUHAICKHOCTh a30THON KHCJIOTBI K COOTBETCTBYIO-
eMy KJIaccy HEOPTaHUYIECKUX COCIMHEHUI;
BAJICHTHOCTh M CTENEHL OKWCICHHUS a30Ta B a30THOM
KHCJIOTE;

-COCTABJIATD:

YpaBHEHUS XMUMHYECKHX PEaKIHi, XapaKTepu3youIue
CBOICTBa pa30aBICHHON a30THON KHCIIOTHI;

-YpaBHEHHS XHMHYECKHX PEAKIMH, XapaKTepH3YIOLIe
CBOICTBA KOHLUEHTPUPOBAHHOM  a30THOM  KHUCJIOTHI
(B3aMMOJIEIICTBHE C MEJBIO); PACMO3HABATH ONMBITHBIM
myTém:

a30THYIO KHCJIOTYy CpEIHd PAcTBOPOB BEIIECTB JAPYTHUX
KIIaCCOB;-MCMOJIb30BAaTh TPHOOPETEHHbIE 3HAHHUA B
NMPAKTHYECKOH JeTeJIbHOCTH M  IOBCEJIHEBHOM
JKHU3HU JJIS1:

-0e30macHOro oOpalleHus ¢ KOHIIGHTPUPOBAHHOMW a30T-




HOHU KHCJIOTOH.

42 OxucnurenbHbIE Hutpatel u ux cBoiictBa. Ilpo- | . OOpasusl BaxHEHIINX Ui | YMeThb:
CBOMCTBa a30THOH | O6JeMa TMOBBIIICEHHOTO COJepKa- | HAPOJHOTO XO3HCTBa HUTPATOB.
kuciaoTel. ConM a30THOW | HUS HUTPATOB B CENbCKOXO3Si- “Ha3bIBATE:
KUCIIOTBI. CTBEHHOW MPOILYKIIHH. J1.34. pomMoAEeTEre COJIM a30THOM KHCIIOTHI IO UX XUMHUYECKUM (OpPMYIIaM;
1 i 7 ) B
(npodykmugHbiii) KOHILIEHTPUPOBAHHON a30THOH .
KHCIIOTEI ¢ MEZIBIO XapaKTepHu30BaTh:
XUMUYECKIE CBOMCTBA COJIEH a30THOM KHCIOTHI (pas-
JIOKEHHE MIPHU HarpEeBaHUN);
COCTABJISITH XUMUYeCKHe QOpMYJIbI HUTPATOB;
-YpaBHEHUSI XUMHUYECKUX PEAKLHM, XapaKTepU3YIOLIHE
CBOWCTBa HHUTPATOB, HCHOJb30BATH MPUOOPETEHHDbIE
3HAHHMSI B  TPAKTHYECKOH  JeATEILHOCTH W
MOBCETHEBHO KM3HU JJI5I:
KPUTHYECKOW OIEHKH WH(OpMamuu O HUTpaTax (Impo-
OeMa WX COIEpPKAHUS B CEIBCKOXO3SMCTBEHHOH IIpO-
JTyKITAH ).
43 | ®ochop u ero | Ctpoeane atoma d¢octhopa. An- | JI. OOpasipl TPUPOAHBIX  CO- | YMeETh:
COCTMHEHUS norponust Gocdopa. Xumudeckue | equaeHuid  ¢dochopa. Ilomyuenme
(KOMOUHUPOBAHHDBITL) cBoiictBa docdopa. IIpumenenne | Gemoro pocdopa U3 KpacHOTO. ~O00BSICHSATH:
u  Ouomormveckoe  3HAYCHHE
JI35. ropemme dochopa ma | CTPOCHHE aToma thochopa 1Mo ero moIOKEHHWIO B TIe-

thocdopa.

BO3/yX€ U B KUCIOPOJE

JI.36. pacniosraBanue dochatos

PUOIMYECKON cucTeMe Xumudeckux nsnemeHtoB J[I.U.
MenneneeBa; 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB
anemeHTOB (a3ora u (ocdopa) B mpemenax TIaBHOU
MOArPYIIIIbI;

-XapaKTepu30BaTh:

-XUMHYecKue cBoiicTBa ¢ocdopa (B3aumoneicTsue c
MeTaJllaMH, KHCIOPOIOM) B CBET€ MpEICTaBlIeHUH 00




OKHUCJIIUTECIBHO-BOCCTAHOBUTCIBHBIX PCaKIUAX;

onpeaesTh:
THUIT XUMUYECKOU CBSI3U B COeAMHEHUAX (pocdopa;

-CTereHb OKHCIeHus1 aroMa (ocdopa B coeqMHEHUSX;
COCTaBJIATH:

YpaBHEHUS XHMHYECKMX DEaKIHH, XapaKTeph3yIoIIne
cBoiictBa hocdopa.

44 | Pemenue 3aau U | Pemenue ynpaxHeHUN 1O TeEMe: ¥YMeTh: BBIOHMPATh CMBICIOBBIE CIUHHUIIBI TEKCTa U
YIpaXHEHUM. «lTonrpynna azorax». [loBTopeHue YCTAHABJIMBAaTh OTHOIIEHUS MEXKAY HUMHU. Bbiaenstor
0000111eH e U | KITFOYEBBIX MTOHITHI TEMBI 0000IIIECHHBIN CMBICI U (POPMATILHYIO CTPYKTYPY 3aJ1auu
cucTeMaTH3anus 3HaHUH
no Tteme: <«dloarpynna
azoTay (xomnnexcroe
npumeHeHue 3HaHUl,

YMeHUll U HABBIKOB)

45 Yrnepon (uzyuenue | Ctpoenne atoma yriaepoma. An- | JI.  OOpasumbl HPHPOTHBIX  CO- | YMeTh:

HOB020 Mamepuaia) JoTponus: anmMa3 ®  TpaduT. | eqUHEHUH yrieposa.
dusnpueckne W XUMHYECKHE ~00bACHATD:

CBOIICTBA yriepoaa.

JI.37. ropeHue yris B KUCIOpOIe

-CTpOEHHE aToMa yIJIepoja MO ero IMOJNIOKEHUIO0 B Te-
pUOAMYECKON cUcTeMe XuMHudeckux syementoB .M.
MeHeneeBa; XapakTepu30BaTh:

XUMHUYECKHE CBOMCTBA yriiepoaa (B3aMMOJICHCTBHE C Me-
TalJaM{, OKCHIAMH METaJIOB, BOAOPOIOM, KHCIO-
POZOM) B CBETE NMPEACTABICHUNH 00 OKHCIMTETHLHO-BOC-

CTAHOBUTCIIbHBIX PCAKIUAX]

onpeneaATh TUI XUMHUYECKOH CBS3M B COCIUHEHHSX
yrieposa;




-CTCIICHb OKHCJICHUA aTOMa Yrjepoaa B COCAUHCHUAX;
COCTaABJIATH:

YpaBHEHUS XUMUYECKUX PEAKIHM, XapaKTepU3yroIIne
CBOWMCTBA yriepoja.

46

Kucnopoausie
COCMHEHUs  yIJepoja
(yceéoenue HaBLIKOG U

yMmeHuii)

Oxcup yrinepoxa (II) wmu yrap-
HBI Ta3: MOJy4eHHE, CBOMCTBA,
Okcun  yriaepozaa
(IV) wmm yriekuciblid ras3: mo-

MIpUMEHEHHE.

Jlyd€HUeE, CBOICTBA, IPUMEHEHUE.
CocTtaB U XMMHYECKHE CBOWCTBA
YrONbHOM KUCIOTH. KapOoHaThI 1
WX 3HAYEHUE B MPHUPOJC M KUZHU
yenoseka. [lepexox xkapOoHATOB B
THJIPOKApOOHATEI ¥ O0paTHO.
PacnosznaBanue  kapOoOHaT-MOHA

Cpeny IpyTuxX MOHOB.

J. OOpa3upl BaKHEHIIUX IS
HapOTHOI0 X03HWCTBA KApOOHATOB.

JI.38. KauectBeHHast peakuus Ha
KapOOHAT-HOH.

JL.39.

KHCJIOTBI U U3YUCHUEC €€ CBOICTB

IIOJIyYEHUE YT OJIIbHOM

J1.40.
ruApoKkapOoOHaTa HaTPUS

pasoKeHne

3HATL/IIOHUMATD:
-XHMHYECKYI) CHMBOJIMKY:

dopmynsl okcuma yriepoxa () u okcuma yriepona
(V).

YmMmern:

Ha3bIBATH: OKCHJBI YIIIEPOJA IO HX XHMHUYECKHM
dbopmyiam;

-XapaKTepu30BaTh:

(u3nvecKre CBONCTBA OKCUIOB YTIIEPOJIa;

XUMHYECKHEe cBOMCTBa okcuaa yriaepoma (IV) (kak tu-
MUYHOT'O KUCIOTHOTO OKCHJIA);

-onpeaensaTh MPHHAIIKHOCT, OKCHIOB Yriepoaa K
oTpenenéHHOMY KIIacCy COeAMHEHUH;

CTCIICHb OKUCJIEHHA aTOMa yrj€poJa U THUIl XAMHYECKOH
CBs3H B OKCHOAX,

-COCTABJIATD:

-ypaBHEHMs XUMUYECKHUX PEaKIHH, XapaKTepH3YIOIIUe
cBoiictBa okcupa yriuepoxa (IV); pacno3naBaTh

ONBITHBIM MYTEM:




YTIEKUCIBINA ra3 Cpean APYTUX ra3os;

-MCIOJIb30BATh NPHOOpeTéHHbIE 3HAHUS B TNpak-
THYECKON JeATeJHHOCTH W TNOBCEIHEBHOH JKHM3HH
hid) i H

-6e3omacHoro obpamieHus ¢ okcuaom yrieponaa (l1).

47 VYrnepon — ocHoBa Bcelt | IIpencrasnenue JIOKJIaJI0B, O0o0malT W CUCTEMaTU3UPYIOT  3HAaHHA O
XKHUBOH TMPHUPOABI (YpoK- | JINTEPaTypHBIX CTaTEil pa3IMYHbIX XapaKTepPHBIX  OCOOGHHOCTAX  yIjiepoja M €ro
KOHGhepenyus) YKaHPOB TI0 TeMe «YTIIepoa» COC/IMHEHUSIX.

48 IIpakTnuyeckas padota YmMmern:

Ne 2.
-XapaKTepu30BaTh:

«ITomyuenmue, cobu-

paHue H PACrO3HABAHUE -CIIOCOOBI  TTONIy9YeHHE, COOMpaHusS W pPaclo3HaBaHUSA

rasoBy (uccredosanue u Ba)KHEHIITNX Ta30B; COCTABJAT:

pegrexcus) -ypaBHEHUS XHMHYECKMX PEAKLMH IOJIy4eHHs Ia30B;
o0pamarbes:
-C XHMHYECKOH MOCyA0i U TabopaTOpHBIM 000pYHOBa-
HUEM; HCIO0JIb30BaTh INPHOOPeTéHHbIe 3HAHUS B
NPAKTUYECKOH JeATeJJbHOCTH W  IOBCEeJHEBHOM
JKM3HHU VIS
Oe3ormacHOro oOpaIeHus ¢ BelleCTBAMHU.

49 Kpemuuii u ero | Crpoenne  aroma  kpemuus, | JI. OOpasupl nOpUpPOAHBIX  €O- | 3HATH/MOHUMATH:
COCIMHEHUs (U3yueHue | CpaBHEHHWE €ro CBOWCTB coO | eqnHeHWH  kpemHHa.  OOpasiisl
HOB8020 Mamepuana) CBOMCTBaMH aTOMa YIJIepoja. | CTEKJIa, KEPaMHUKH, LIEMEHTA. * XHMH'ECKYI0O CHMBOTHKY:

Kpucramnuueckuid KpeMHUH: €ro
cBoiicTBa M npumenenue. Okcun
kpemuus (IV) u ero mpuponHsie

Pa3sHOBUAHOCTH. erMHI/IGBaﬂ

JI. 41. TlomyueHwe KpeMHHUEBOH
KUCIIOTHI U M3yYEHUE €€ CBONCTB

¢dopmynsl okcuna kpemuus (IV) m kpemHUeBOW Ku-

CJIOTHI.




Kuciaora W e€ coiad. 3HadeHHE
COEUHEHUN KPEMHHS B KUBOH U
HexuBo npupope. Ilonsarue cu-
JUKATHON TIPOMBIIIICHHOCTH.

-YMeTh: HA3LIBATh:

okcug kpemHus (1V), kpeMHUEBYIO KHCIOTY U €€ conH
M0 UX XUMHUYECKHM (hopMyIiam;

-XapaKTepu30BaTh:

XUMHUECKHe CBoMcTBa okcuma kpemuus (IV), kpem-
HUEBOW KHCJIOTHI B CBETE TEOPHH DJICKTPOIUTUYECKOM
JICCOLMAIN;  HApOJAHOXO3SIMCTBEHHOE  3HAYEeHUE
CUJIMKATOB;

-OIpPEae/IsiTh:

MPUHAUIEKHOCTh OKcuaa kpemaus (1V), KpeMHUEBO
KHUCJIOTBI U €€ COoJIed K omnpenesiEHHbIM KilaccaM HEOop-
TaHUYECKUX COCAUHECHUI;

-BaJICHTHOCTh W CTEICHb OKHCICHUS aTOMa KPEMHUS B
okcune kpemuus (1V), KpeMHUEBON KHCIIOTE M B CHIIH-
KaTax; COCTABJATh:

XUMHUYECKHE POPMYITBI CHIINKATOB;

YpaBHEHUS XMUMHYECKHX PEaKIIHi, XapaKTepu3youIue
cBoOiicTBa KpemHUs, okcuaa kpemuus (1V) m xpemaue-
BOM KHUCIIOTBI

50 CunmikaTtHas IIpeseHTanus ydJamumxcs Mo TEMe 00600AK0T ¥ CUCTEMATU3UPYIOT 3HAHUS O TEXHOJIOTUU
MIPOMBIILIEHHOCTD «CHIMKaTHAS IPOMBILIICHHOCTHY KEePaMU4EeCKOro, CTEKOJILHOTO, LEMEHTHOTO
(KoMOUHUPOBAHHDYILL) MIPOU3BOJICTBA U UX UCTOPUHU.

51 Pemenue 3aza4 u | Pemenue 3a1a4 u ynpakHeHUH. YMeTh:

YIOPaKHEHHH.
oGobmenne - -XapaKkTepu30BaTh:

cucreMaTu3anus 3HAHMH

-XMMHYCECKHE CBOMCTBA BCIICCTB, 06p330BaHHLIX 9JIC-




mo Tteme: «lloarpymimsr
yrIepoIay.
(KomnniekcHoe
npuMeHeHue

SHAHUU, YMEHUL, HABIKO8

)

MCHTAMHU IMOATPYIIIl a30Ta U Yrj€poaa, COCTAaBJIATD:

-ypaBHEHUS XHMHYECKHX PEAKIMH, XapaKTepH3YIOIIHe
CBOWMCTBa BEIIECTB, OOPA30BAHHBIX 3JIEMEHTAMH ITOJI-
TPYIIIT 230Ta U YIIICPOJA; 00pamamscs:

-C XMMUYECKOH IMOCYA0H U JJaOOpaTOpHBIM 000pYHIOBa-
HHEM; HCHO0Jb30BaTh MNPHOOPETEéHHbIE 3HAHUS B
NPaKTHYECKO  JIeATEIbHOCTH M NOBCEIHEBHOI
JKM3HHU JUTSA:

0€30MacHOro 0OpAaIICHHsI C BEIIECTBAMH.

52 IIpakTHyeckas padora | [IpaBuia TexHuku Oe30MaCHOCTH N3BaekarwT HeoOxomumyro uHpopmMaiuio. Oco3HaHO U
Ne3 «[lony4enue | mpu BHITOTHEHUH JIAHHOW PaOOTHI MPOU3BOJIEHO CTPOSIT PEUEBbIe BHICKA3bIBAHHS B YCTHOM
COCIMHEHUI U TIMCbMEHHOHU (opme
HEMETAJUIOB U U3y4YeHHUe
WX  CBOHCTB»  (Ypok-

NpaKmuKym)

53 Pemenue 3ama4 | Pemenue ympaxHeHMl u 3a1ad IIpou3BoasT BHUMCICHHS MacChl W OOBEMOB
(uccnedosanue u | mo reme «HemeTamisn MIPOAYKTOB PEAKIINH C ONMPeNeNeHHOH J0JIel BhIXoaa
peghaexcus)

54 O6006mmenne u | IlogrotoBka K  KOHTPOJBHOU
cucTeMaTu3alus 3HaHui | pabore.
mo teme «Hemerammsy.

(xomnnekchoe
npumeHeHue 3HaHU,
VYMeHULl U HABbIKOB)

55 | KonTpoabHasi padorta

Ne 3 1o TEME
«HeMmeramib.




IIpoekTHas AeATENBLHOCTH yUyamuxcs (34)

56 Xumus cnacaer | [IpeseHTanum yyaumxcst mo Teme IIpeacraBasiloT  pe3yabTaTbl  CBOEH  IPOEKTHOM
MIPUPOLTY «XUMHUs criacaeT IPUPOIY» JIESITeTbHOCTH
(KOMOUHUPOBAHHDIL, €
npumeneruem UKT)
57 Xumusa " kocMoc | IIpe3eHTanum yvamumxcs no Teme
(xombunuposanuwili, ¢ | «XUMUI 1 KOCMOC)»
npumenernuem UKT)
58 Coznanue flesh - | Hemounctparus flesh - annmanuu IIpeacraBasiloT  pe3yabTaThl  CBOEH  MPOEKTHOM
aHUMalMd TI0  TeMe: | TI0 TeMe: «IlepcriekTuBHI JIeSITENFHOCTH
«IlepcriekTuBHI Pa3BUTHUST XUMHUI
pasBHUTHSA XUMHI

(KomMOuHUpOBaAHHbI,  C
npumeneruem UKT)

O0001eHNe 3HAHUY 10 XMMHH 32 KYPC OCHOBHOM LIKOJIbI.

IHoaroroBka Kk rocyaapcrseHHou uTorosou arrecranuu (I'MA) (104)




59 [Meproanueckuit [Tepuonuueckuii 3aK0H U YMerh: 0000maTh HHGOPMAIIMIO IO TEME B BUJC CXEM,
3aKOH U ITepuonuueckas cucrema BBITIONHSTH TECTOBBIC 3aJaHUS
[epuonnueckas XUMHYECKUX IJIEMEHTOB
cucrema

. Y. Menneneera. ®uzndeckuil
H. N. MenngeneeBa B | cMBICI HOPSAKOBOIO HOMEpa
CBETE TEOPUU CTPOCHUSA | JIEMEHTa, HOMEPOB MEPUOJIa U
aToMa (yceoenue | TPYIIIIBI.
HABLIKOB U YMEeHULL)
60 | [Nepuoanyeckuit
3aKOH H
ITepuoanueckas
cucrema
. W. MenneneeBa B
CBETE TEOPUH CTPOCHUS
aToMa
(KoMOUHUPOBAHHDILL)

61 Bunet XUMHUYECKHX | Buapl XHMMHUYECKHX CBs3ed W IIpennaraoT mpencraBiecHue HHPOPMAIUA TIO0 TEME
CBsI3EH " TUTBI | TUIBI KPUCTAJUTMYECKUX PEHIETOK. «Bunpl XUMHYECKUX CBA3€H W THITHI KPUCTAILTHYECKUX
KPUCTAIITHIECKUX Bzanmocss3p CTpOEHUS " pemreTok. B3anMOCBSI3b CTPOEHHSI M CBOMCTB BEIIECTB)
pemrerok. B3amMOCBS3b | CBOICTB BEUIECTB B BH/JIE TAOJUII, CXEM, OTIOPHOTO KOHCTIEKTA.

CTPOGHHMSI W  CBOMCTB
BEIIECTB  (KOMNJIEKCHOe
npumeHeHue 3HaHU,
VYMeHULl U HABbIKOB)
62 | Kmaccuduxarms Knaccudukarms XUMHYECKIX YmeTh: 00001maTh HHGOPMAIIHIO TIO TEME B BHJIE CXEM,
XUMHYECKUX  PEaKIHid | peaKiui o pa3IMYHBIM BBITIONHSTH TECTOBBIC 3a/JaHUS

o Pa3InYHbIM
npu3HakaM.  CKOpocTh
XUMHAYECKUX  peakmui

npu3HakaM (4UCII0O M COCTaB
pearupyrommx 1 00pa3yroIuXcs
BEIIECTB;,  HAJMYUE  TPaHHILEI
pasgena ¢a3; TemioBoil 3¢ ¢exT;




(npodyKmueHwliL)

H3MCHCHHUE CTEIICHEH OKHCICHUS

aTOMOB; HCTIOJIb30BaHHE
KaTanu3aropa, HampaBJIeHUE
MPOTEKAHUS).
63 | Knaccuduxkarus u | [IpocThie U CIIOXHBIC BEIECTBA. YmeTh: 000011aTh HHGOPMAIIHIO TIO TEME B BHJIC CXEM,
CBOMCTBa Merannsl ¥ HEMETaJlIbl, COCTaB, BBITIOJTHSATH TECTOBYIO padoTy
HEOPTaHUYECKHUX U | xiaccuduxanms. OOue
OpPraHMYEecKHX BEIECTB | XUMHUECKHAE CBOMCTBAa OKCHJOB U
(KOMOUHUPOBAHHDILL) TUPOKCHUIIOB (ocHOBaHUIA,
KHCJIOT, aM(pOTepHBIX
THAPOKCUIIOB), conu B cBeTe TO/]
64 Knaccudukarus IIpocThie M CIOXHBIE BEMIECTBA. YmeTh: 0000111aTh HHGOPMAIIMIO TI0 TEME B BHJIE CXEM,
HEOPTraHHYECKUX Merannsl ¥ HEMETaJlIbl, COCTaB, BBITOJTHSTH TECTOBYIO padoTy
BEILIECTB (ypox- | xnaccupuKamms
NpaKmuKym)
65 I'enernueckue psanel | I'eHeTnyeckue psapl  MeTaa, YmeThb: 0000111aTh HHGOPMAIIMIO IO TEME B BHJIE CXEM,
MeTallla, HEMeTalla W | HeMeTajula ¥ [EePEXOJHOro BEITIONHSTH TECTOBYIO paboTy
MEPEXOJHOT0  MeTajuia | Merajuia
(xomnnekcroe
npumeHeHue 3HaHul,
VYMeHUll U HABbIKOB)
66 WroroBass koHTponbHasd | TpeHUHr-  TECTUPOBAaHUE IO
pabota 3a Kypc | Bapuantam ['MIA npouusix jger u
OCHOBHOW  TIKOJNBI B | AEMOBEPCHU
tdhopmate I'A
(Konmponv, oOyeHka u
KOppeKyus 3HaHUlL)
67 UroroBass koHTponbHasd | TpeHHHr-  TECTUPOBAaHUE IO

pabora 3a Kypc

BapuantaMm ['MMA nmpouueix ner u




OCHOBHOW  IIKOJBI B | JIEMOBEPCHH
¢dbopmate I'A
(KOHmpONL, OYeHKa U
Koppexyus 3HaHui)
68 [oasenenue utoroB | ITonBeneHue HUTOTOB IMoaBoaAT WTOrM TMPOAETAHHONW pPabOTHI 3a JaBa TOIdA
MpojieNIaHHON Pa0oThI 3a | MpojenaHHod paboTel 3a  8-9 00yUYeHHUST XUMUHU

8-9 xmaccel  (beceoa,
oJuaenocmupogatiie)

KJIaCChl




