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PABOYASA TIPOT'PAMMA
Xumus
8 — 9 xmacchl
IIporpamma cocraBiena Ha ocHOBe IIporpammer kypca «Xumus» 8-9 kiaccsr /
aBT.-cocT. O.C. I'abpuensu, U.I'. Octpoymona, C.A. CnagkoBa — M. «IIpocsemenne» 2019 r.
(cTanmapT BTOPOTO MOKOJICHUS)

1. losicHuTeNBLHAA 32NN CKA

Pabovas mporpamma 1mo XMMHH i OCHOBHOM IIKOJIBI COCTaBJieHAa Ha OCHOBe: (DyHIaMEHTAILHOTO sIpa COJEpIKaHUs OOIIero oOpa3oBaHMUS,
TpeGoBanmii K pe3yabTaTaM OCHOBHOTO 00miero oOpa3zoBaHus, mnpeactaBieHHbIX B DenepambHoM [ocymapctBeHHom Cranmapte OO1mero
Oo6pazoBanus Broporo nokosenus ([Ipuka3z MunoOpuaykn ot 17.12.2010r. Ne1897); mpumepHBIX Tporpamm 1o yaeOHbBIM npeaMeTaM «XuMus 8-9
KJ1acch» (CTaHAAapThl BTOporo nokoJsieHusi) M., IlpocBemenune, 2011; aBropckoit yueOHo#t nporpammsel O.C.I'abpuensn «IIporpamma 0CHOBHOTO
obmrero oopazoBanus. Xumust. 8-9 kiacce». M.: [Ipocsemenue,2019; (PI'OC);
Jlannast pabouasi mporpaMMa OpPUEHTHpPOBaHA Ha HWCIOJIH30BaHWE YUYEOHWKOB MO XUMHUU W ydeOHO-MeToaudeckux mocobuit YMK, co3maHHBIX
KOJIJIEKTUBOM aBTOPOB 1o pykoBoictBoM O.C.I"abpuensna, n3garenbeto "[IpocBemenne”
Heaun xumMuveckoro od0pa3oBaHusi B OCHOBHOM 1IK0JIE GOPMYIUPYIOTCS Ha HECKOJIBKUX YPOBHSX: TJI00aNIbHOM, METAIPEAMETHOM, JINYHOCTHOM
U TIpeIMETHOM, Ha YpOBHE TpeOOBaHMI K pe3ylibTaTaM OCBOEHUS COJIEPKaHUS IPEIMETHBIX IPOTPAMM.
OcHoBHOe o0miee oOpazoBaHHME - BTOpas CTyNeHb o0miero obpazoBanus. OMHONW W3 BaKHEHIIMX 3a7ad 3TOrO 3Tana sBIBSIETCS TOJATOTOBKA
oOyuaronuxcs K OCO3HAHHOMY W OTBETCTBEHHOMY BBIOOpY JKM3HEHHOTO U MpodeccroHanbHOro myTd. OOydaromiuecss JOJKHBI HAyYUTHCS
CaMOCTOSITEJIbHO CTaBUTh LEJIU U OMPENEeNSITh MyTH UX JOCTHXKEHHUS, UCIOJIb30BaTh MPUOOPETEHHBIN B LIKOJIE ONBIT AEATEILHOCTH B PeallbHOM
KU3HHU, 32 paMKaMH y4eOHOTo Ipoliecca.
['maBHBIE 11€TTH OCHOBHOTO 00111ero 00pa3oBaHUs COCTOSAT B:

1. dopmupoBaHUU LIETOCTHOTO MPEICTABICHUS O MUPE, OCHOBAHHOTO Ha MPHUOOPETEHHBIX 3HAHUAX, YMEHUSIX U CIIOCO0aX e TEIbHOCTH;

2. mpuoOpeTeHnH OTbITa PA3HOOOPA3HOM IEATEIBHOCTH, TO3HAHUS U CAMOTIO3HAHMS,

3. TMOJrOTOBKE K OCYILECTBICHHIO OCO3HAHHOTO BHIOOpA MHIMBUYAIbHOU 00pa30BaTeIbHOM WIH MpodecCUOHATBHON TPAEKTOPUH.
Bonbioit BkIaa B JOCTHKEHHE TJIaBHBIX 11€J1€i OCHOBHOTO 00I1ero 00pa3oBaHusi BHOCUT u3ydeHune xumun. Kotopoe npu3zBaHo oGecrneuuTs:

1. dopmupoBaHue cCTEeMbl XUMUYECKHX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-HAyYHOU KapTUHBI MUPA;

2. pa3BUTHE JIMYHOCTHM OOYYalOUIUXCS, HMX HWHTEJUIEKTyaJbHOE€ UM HPABCTBEHHOE COBEPLICHCTBOBaHHE, (OPMHUPOBAHHE Yy HUX

I'YMaHUCTUYECKUX OTHOIIEHUH U HKOJIOTMYECKH 11e7€CO00pa3HOTO MOBEACHUS B OBITY U TPYJOBOH JIEATEIHLHOCTH;
3. BBIPAOOTKY MOHUMAaHHs OOIECTBEHHOM MOTPEOHOCTH B pa3BUTHH XUMUH, a TaKke POPMUPOBAHUE OTHOIICHHS K XMMHH KaK K BO3MOXKHOM
oOmnactu Oyaymiel NpakTHYeCKOH e TeIbHOCTH;

4. QopmupoBaHuE YMEHUI 06€301aCHOT0 0OpalleHHs ¢ BEIIeCTBAMHU, UCIIOJIb3YeMbIMH B TOBCETHEBHOM JKU3HU.

Lenamu uzyuenus xumuu ¢ OCHOGHOU WKOJE AGNAIOMCA.



¢dopmupoBanue y oOy4JarmuUXxcs YMEHHUS BUJAETh W IMOHUMATh IEHHOCTh 0Opa30BaHMs, 3HAYMMOCTb XMMHUYECKOTO 3HAHMS JJIsl KaXJIOTO
YeJI0BeKa HE3aBUCHMO OT €ro Nnpo(hecCHOHAIBHON esSTeIbHOCTH; YMEHUS pa3iandaTh (aKThl M OIICHKH, CPAaBHUBATH OIEHOYHBIC BHIBOJIBI,
BUJICTh MX CBSI3b C KPUTEPUSMH OIICHOK M CBS3b KPUTEPUEB OMPEACICHHOW CHCTEMOH HEHHOCTEH, (OpMyInpoBaTh U 0OOCHOBBIBATH
COOCTBEHHYIO MO3HIIHIO;
¢dbopmMupoBaHre y 00yJarOUINXCS LEIOCTHOTO TPEICTABICHUS O MHPE M POJIM XUMHUHU B CO3JaHUHM COBPEMEHHOW €CTECTBEHHO-HAyYHOU

KapTUHBI MUpa; YyMEHUS OOBSACHATHh OOBEKTHl M IPOLIECCHl OKPYXKAIOUIEH AEHCTBUTEIBLHOCTU — MPUPOJHOM, COLUAIBHOM, KYIbTYPHOH,
TEXHUYECKOM CPEeJbl, UCIOJIBb3Ys JUIsl TOTO XUMHUYECKHUE 3HAHNUS,
nproOpereHue oOydyarOUIMMUCS OIbITa PAa3sHOOOpPa3HOM AEATEIbHOCTH, MO3HAHHUS M CAMOIIO3HAHMSI; KJIFOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHTHOCTEH ), UMEIOLIUX YHUBEPCAIbHOE 3HAUEHHE JUISl PA3JIMUYHBIX BUJOB JIEATEIBHOCTH: PELICHUs POOIeM, IPUHITHUS peLIeHUH,
MOUCKa, aHainu3a W 00paboTku HH(POpPMalMM, KOMMYHHMKAaTHUBHBIX HAaBBIKOB, HaBBIKOB M3MEpPEHUH, COTPYIHUYECTBA, OE30I1aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEITHEBHOM JKU3HHU.

OcHosHbiMU udesimuy YIeOHOTO TpeIMeTa XUMHUS SIBIISTIOTCS

O MaTepuajIbHOE €IMHCTBO BEIIECTB €CTECTBEHHOTO MUPA, X T€HETUYECKAs CBSI3b;

O MPUYMHHO-CIIEJCTBEHHBIE CBSA3H MEXYy COCTAaBOM, CTPOEHHEM, CBOMCTBAMH, IIOJIyYUEHHEM U IPUMEHEHHEM BEIIECTB;

O MO3HABAaEMOCTb BELIECTB U 3aKOHOMEPHOCTEH MPOTEKaHHUsI XUMUYECKUX PEAKLIMM;

O 00BSICHAIOLIAs ¥ IPOTHO3UPYIOLIas pOJIb TEOPETUUECKUX 3HAHUN I (PaKTOJIOIMUECKOr0 MaTepraia XMMHUH YIEMEHTOB;

O KOHKPETHOE XMMHYECKOE COCIMHEHHE KaK 3BEHO B HEMPEPBIBHOW LIEMM IPEBPALICHUM BEHIECTB, YYaCTBYIOIIEE B KPYroBOPOTE XMMHYECKHUX

JIEMEHTOB U XUMUYECKON IBOJIIOLINY;

O 00BEKTUBHOCTb U MO3HABAEMOCTh 3aKOHOB IPUPO/Ibl; 3HAHHE 3aKOHOB XMMMHU I03BOJIAET YIPABIATh XMMUUECKMMHU MPEBPALICHNUS MU BEILECTB,

HaXOJIUTh 3KOJOTMYECKH Oe30I1acHbIe CIIOCOObI MPOU3BOCTBA U OXPAHbI OKPY)KAIOLIEH Cpeibl OT 3arps3HEHUS;

O B3aMMOCBSA3aHHOCTb HAyKM M TPaKTHKH; TPeOOBAHUS MNPAKTUKM — JBHXKYILAs CHUJAa PA3BUTHUA HAyKH, YCIIEXW NPAKTHUKU OOYCIIOBIIEHBI

JOCTHUKEHUSIMU HAYKU;

O pa3BUTHE XUMHUYECKOW HAyKd M XMMM3allUsi HApOJHOIO XO3AHCTBA CIIy)KaT MHTEpecaM uYelloBeKa M oOliecTBa B LIEJIOM, HUMEIOT

I'YMaHMCTUYECKUH XapaKTep U IpU3BaHbl CIIOCOOCTBOBATh PELICHUIO INI00ANBbHBIX MPOOIEM COBPEMEHHOCTH.

OTH UAeH pean3yroTCs IyTEM JTOCTHXKEHUS CIENYIOIINX yeel.

Gopmuposanue y ydaluxcsi XMAMHUUECKOW KapTUHBI MUPA KaK OPraHUYECKOM 4acTH ero LEeJI0CTHON eCTECTBEHHOHAyYHOU KapTUHBL;

pazéumue I03HABATEIIbHBIX HHTEPECOB, MHTEUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH yJaluxcsl B IpoLecce U3y4eHUs] MMH XUMUYECKOH

HayKH U €€ BKJIaJla B COBPEMEHHBIN HAYYHO-TEXHUYECKUI TIPOTPECC;

¢opmuposanue BaXXHEHIINX JOTMYECKUX OTNEpaluil MbIIUIeHUs (aHajdu3, CUHTE3, 0000IeHre, KOHKpeTH3alys, CpaBHEHUE U JIp.) B Ipoliecce

MTO3HAHUS CUCTEMbI Ba)KHENUIIINX MOHITHH, 3aKOHOB M TEOPUI O COCTAaBE, CTPOEHUU U CBOMCTBaX XUMHUECKUX BEILIECTB;

gocnumanue yOex1eHHOCTH B TOM, YTO NPUMEHEHHE MOJYYEHHBIX 3HAHUM M YMEHUH MO XUMHHU SIBISETCS 0OBbEKTUBHOW HEOOXOAUMOCTBIO JUIS

6e3omacHoi paboThI C BelleCTBaMU M MaTepUallaMH B OBITY M Ha IIPOU3BO/ICTBE;

npoekmuposanue U peanu3ayisi BBITYCKHUKaMH OCHOBHOM HIKOJIBI JIMYHOW 00pa3oBaTelbHOM TPaeKTOPHM: BBIOOP NMpoduiis 0OydyeHHs B cTapiiei

IIKOJIE UJIH MPO(ECCHOHATFHOTO 00pa30BaTENbHOIO YUPEKICHNUS,



06/1a0eHue KIIOYeBBIMI KOMIIETEHIUAMH (Y4eOHO-TI03HABATEIbHBIMH, HH(POPMAITMOHHBIMH, LIEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKAaTUBHBIMH).
Y4eOHbIe TEXHOJIOTHH, MeTOAbI, GopMBbI padOTHI.

OcHoBHas ¢opma 0OyueHust — ypok. Pabouast mporpaMma cocraBiieHa ¢ yU€TOM TOTO, YTO KJIACCHI COCTOST U3 O0YJAIOUIUXCS C Pa3HBIM YPOBHEM
y4eOHBIX BO3MOYKHOCTEH, TIOITOMY COJICPXKHT 3aJlaHUs HE TOJHKO 0a30BOr0, HO MOBBIIMIEHHOTO M TBOPYECKOTO YPOBHS. LI 3TOTO MCHOIB3YIOTCS
paszHbie GOpMBI pabOTHI: TPYIIOBEIE, HHAWBUIYyalIbHbIE, pa00Ta B IMapax.

TexHonoruu, UCMob3yeMbie B padoTe:

m VKT

HCCIIEI0BATENIbCKUEMETOAbIO0yUEHUS

METO/IIIPOEKTOB

3I0POBBECOEPETAIOIIUETEXHOJIOT I

npo0ieMHoe00ydeHe

Bunel y4ueOHON AesITENbHOCTH: ONpPOC, YTEHHE, paccKa3, OTBEThl Ha BOIPOCHI, COCTABJIIEHHWE CXeM, Tabmul, paboTa ¢ JOMOJHUTEIHHBIMU
HCTOYHUKAMU MH(pOpPMaIUH, MTPAaKTUYECKUE PabOTHI.

@OopMBI KOHTPOJIS: TEKYIIUH, TEMAaTUYECKUN U UTOTOBBIH.

2. O01masi XxapaKTepUCTHKA Y4eOHOro nmpeaMera XuMusi
B cootBercTBUM ¢ DepepanibHBIM TOCYAAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO OOIIETr0 0Opa3oBaHUsS ydJalluecs IOJIKHBI
OBJIQJICTh TAaKUMH TIO3HABATEIHHBIMU YU4E€OHBIMHU JEHCTBUSIMH, KaK yMEHHE (HOPMYIUPOBATh MPOOJIEMY M THUIOTE3Y, CTAaBUTh ICIU M 3aJa4H,
CTPOUTH ILIAHBI JOCTHUIKCHUA ueneﬁ U pCHICHUA IMOCTaBJICHHBIX 3aaa4d, IMPOBOAWUTH OJKCIICPUMCHT M Ha €ro OCHOBC [ACIAaTh BBIBOJAbI U
YMO3aKIKUYCHUA, MPEACTABIIITh X U OTCTaMBaThb CBOKO TOYKY 3PCHUA. KpOMe TOI'0, y4JalluecCsa OOJDKHBI OBJIAACTh IIpHUEMaMH, CBA3aHHBIMH C
OIIPCACIICHUCM MMOHATHH: OrpaHN4YMBaTh HX, OIIMCBIBATH, XapPaKTECPHU30BaATh U CPABHHBATL. CJ'IG,Z[OBaTeJ'IBHO, IIpHU U3y4CHUU XUMHUHU B OCHOBHOM
IOKOJIE y4dalquecCsa MOJIXKHbI OBJIAACTH y‘le6HBIMI/I ,Z[eﬁCTBI/IﬂMI/I, IMO3BOIAIOMIUMHU UM JOCTHYb JIMYHOCTHBIX, MPEAMETHBIX W MCTAIIPECAMCETHBIX
00pazoBaTeNbHBIX Pe3yabTaToB.OCOOEHHOCTH COACpKaHUA 00YYCHHUSI XUMHUHM B OCHOBHOM ITKOJIE OOYCIIOBJICHBI CICIIM(UKON XUMHH KaK HayKd U
IIOCTAaBJICHHBIMH 3aJadaMu. OCHOBHBIMH HpO6J'IeMaMI/I XUMHUH ABIIFOTCAU3YUYCHHUEC COCTaBa U CTPOCHHA BCIICCTB, 3aBUCHUMOCTHU HX CBOMCTB OT
CTPOCHHUA, IMOJYUCHUC BCUICCTB C 3alaHHBIMU CBOIZCTB&MPI, HCCIICAOBAHUC SaKOHOMepHOCTeﬁ XHUMHYCCKUX pCaKI_II/Iﬁ u HYTGﬁ YIipaBJICHUA UMH B
HeJaX NOJyUdCHHUA BCUICCTB, MATCPUAJIOB, SHEPTHU.
Baorcnetiwumu Canp.?fCClmejleblMu JAUHUAMU npedmema XUMUA AGIAIOMCA
e «BCUICCTBO, CTPOCHUC BCIICCTBA» — 3HAHHUEC O COCTABC U CTPOCHUH BCUICCTB, UX CBOMCTBAax U OHOJIOTHYECKOM 3HAa4YCHUU,
* XHUMHYCCKAAd PCAKLUSA» — 3HAHUC O MPCBpPAICHUAX OAHHUX BCHICCTB B APYIrUc, YCIOBHUAX MPOTCKAHUSA TAKUX npeBpameHI/Iﬁ 1 crocobax
YIIPpaBJICHUA PCAKIUAMU,
e (IIPHUMCHCHUC BCHICCTB)» — 3HAHUC W OIIbIT 0e30macHoro 06pa1ueHI/1${ C BCIICCTBAMM, MaT€pruajlaMu U NpoueccCcamMu, HGO6XO)II/IMI:>IMI/I B
OBITY M Ha IPOU3BO/ICTBE;



«NPoOU3B0OCMB0 U NPUMEHEHUe geujecmey — 3HAHUE OCHOBHBIX O0JIACTEH MPOW3BOJCTBA U MPUMEHEHUS BaXXHEHIINX BEIIECTB, a TAKKE
OTIBIT 6€30IacHOTO OOpAIICHHSI ¢ BEICCTBAMHY, MaTepUAIAMH U TTPOIIECCAMHU, UCIIOJIb3YEeMBbIMH B OBITY U Ha MPOM3BOJICTBE;

*  (KOJIUYECBEHHble OMHOWEHUS 8 XUMUUY — YMEHHE MMPOU3BOIUTEH PACUCTHI TI0 XUMHYECKUM (HOpMYJIaM U yPaBHEHHSIM.

e «MemoObl NO3HAHUS XUMUU» — 3HAHUS, YMEHHS U HABBIKM HKCIIEPUMEHTAJBHBIX OCHOB XUMHUHU JUISI TIOJYYCHHS W HU3YUYEHUS CBOMCTB
Ba)XKHEUILIMX MPEACTABUTENICH KJIACCOB HEOPTraHUYECKUX COEAMHEHUI;

e «SI3BIK XUMHUW» — OTNEPUPOBAHUE CUCTEMOU BAKHEUIIUX XUMUYECKUX MOHATUN, 3HAHUE XUMUYECKON HOMEHKIIATYpHI, T.€. UX Ha3BaHUA (B
TOM YHCJIE€ W TPUBHAIBHBIE), BIAJCHUE XMUMHUYECKON CHMBOJUKOW (XUMUYECKMMH (OpPMYyJIaMH W YpaBHEHUSIMH), a TaKXe IpaBuja
nepeBojia MHGOPMAIIMH C €CTECTBEHHOTO SI3bIKA Ha SI3BIK XUMHUH B 0OPaTHO.

[TockosbKy OCHOBHBIE COJEpKaTEIbHBIE JIMHUU MIKOJIBHOTO Kypca XMMHHU TECHO IMepervieTeHbl. B mporpammMe coaeprkaHue MpeACcTaBIeHO HE T0
JUHUSM, a TI0 pa3jeiaM.
3HAYUTEIBHOE MECTO B COJIEPKAHUU Kypca OTBOAMTCS XMMHUYECKOMY dKcrepuMeHTy. OH Mmo3BoJisieT chopMUPOBaATh y yUaIIUXCs CHEUaaIbHbIE
MpeAMETHBIE YMEHUs pPaboTaTh € XMMHUYECKHMMH BEIIECTBAMH, BBITIOJNHATH MPOCTHIE XHMHUUYECKHE OIBITHI, HAYYUTh HX OE30MacHOMY H
9KOJIOTUYECKH TPAMOTHOMY OOpaIIeHHUIO C BEIECTBAMH B OBITY U Ha MPOM3BO/ICTBE.
[IpakTrueckune paboOThl CrPYNTIUPOBAHBI B OJOKM — XUMHUUYECKHUE MPAKTUKYMBI, KOTOPBIE CIYX,aT HE TOJHKO CPEJICTBOM 3aKPETUICHHUsS] YMEHUU U
HABBIKOB, HO M KOHTPOJISl Ka4ecTBa UXCPOPMUPOBAHHOCTH.
I'maBHoe otnuume mporpammbl O.C. I'aOpuensHa 3akiiodaeTcs B JBYKPaTHOM YBEIMYEHUU BpPEMEHHU, OTBEJACHHOTO Ha M3y4YeHHE pasjeia
«MHoroo0Opa3ue BemecTB». DTO CBSI3aHO CO CTPEMJICHHEM aBTOPOB OCHOBATEIbHO OTPAabOTaTh Ba)KHEWIINE TEOPETHUECKHE MOJIOKEHHUS Kypca
XMMHH OCHOBHOH IIKOJIbI HAa 60raToM (pakTOJOTHYECKOM MaTepHajie XUMHUHU AJIEMEHTOB U 00pa30BaHHBIX UMU BEIIECTB.

MecTo y4eOHOro nmpeaMera B y4eOHOM IJIaHe
®denepalibHbII rocyAapCTBEHHBINM 00pa30BaTENbHBIN CTaHIAPT MPEeIycCMaTPUBAET U3yUCHUE
Kypca XMMHH B OCHOBHOM HIKOJIE KaK COCTaBHOM 4acTH MpeaMeTHono0macTu «EcTecTBeHHOHAYUHbIE TPEIMETHD.
Oobsazamenvuvlit Iman 6 8—9 Knaccax paccunTad Ha 2 Jaca B Helelmo B 00bemMe 128 yueOHbIX yacoB. M3yueHune 3Toro Kypca J1aeTBO3MOXKHOCTh
BBIITYCKHUKY OCHOBHOM HIKOJIBI yerentHo caath OI'Dno xumuu kak npeamera no Beidopy.[Ipennaraemblit Kypc, XOTS U HOCUT OOIIEKYIbTYPHBIN
XapaKTepH He CTAaBUT 3ajjauy NPoQecCUOHATbHOMN MOTOTOBKU 00yJaroIuXcs,
TE€M HE MEHEee MO3BOJISIET UM ONPEAETUTHCS C BHIOOPOM Mpoduist 00ydeHHsIB CTapIIei IIKOJIE.
B mporpamme mnpeaycMOTpeHO pe3epBHOE BpeMs, TaK Kak pealbHas MPOJOJDKUTENBHOCTh Y4eOHOTO Toja BCErja OKas3bIBAETCS MEHbIIE
HOPMAaTUBHOI. B CcBs3UM ¢ mepexooM OCHOBHOI HIKOJBI HA Takyro (opMy HUTOroBoil artectanuu, kak [ 1A, B Kypce mpeaycMOTpPeHO Bpems Ha
MOJATrOTOBKY K HEH.

3. IlpeameTHbIe pe3yJabTaThl OCBOEHH S MPOrpaMMbl IO XUMHUH
JIMUHOCTHBIMM pe3yJbTaTaMi U3YYCHUA ITPEAMETA «XUMUS SIBASIOTCS CJICAYIOMINC YMCHUA:
¢ OCO3HaBaTb €AWMHCTBO U LCJIIOCTHOCTH OKPYKAKOIICIO MHUpPa, BOSMOKXHOCTH €ro MO3HABACMOCTHU U 00BIACHUMOCTH Ha OCHOBE I[OCTI/I)KCHI/Iﬁ
HayKu;



MOCTENEHHO BBICTPAaUBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHHE: 0CO3HABATH MOTPEOHOCTh U TOTOBHOCTh K CAaMOOOpPA30BaHUIO, B TOM
YHUCJIE U B PAMKaX CAMOCTOSATEIBLHOM JESITEIIbHOCTH BHE LIKOJIBI,

OIICHUBATh KU3HECHHBIC CUTYAIIUHU C TOUYKH 3PCHHSI O€30TIaCHOTO 00pa3a JKU3HHU U COXPAHCHUS 3JI0POBBS;

OIIEHUBAThH FKOJIOTUYECKUN PUCK B3aUMOOTHOIIICHUI YEJIOBEKA U TIPUPOIBI.

(GhOpMHPOBATh HKOJIOTHYECKOE MBIIUICHHE: YMEHHUE OIICHHBATH CBOIO JICATEIHHOCTh M TIOCTYIKH IPYTUX JIFOACH C TOYKH 3pPEHHS
COXPAaHEHHUsI OKPYKAIOIlleW CpeJibl - FapaHTa )KU3HU U 0JIaromnoJiyyus Jirojiei Ha 3emiie.

MeTanpeaMeTHBIMH pe3yJIbTaTaMU U3y4eHUS Kypca «XUMHUsD SBISETCS (POPMUPOBAHUE YHUBEPCATbHBIX yueOHbIX aeiicteuil (Y'Y ).
Pecynamusnvie YYII.

CaMOCTOSITEIbHO OOHAPYKUBATh U (GOPMYITHPOBATh YIEOHYIO MPOOIIEMY, OPEILISITh 1Ieh Y4eOHOU AeSITENHHOCTH;

BBIIBUTaTh BEPCHUU DEUICHUs MPOOIEeMbI, 0CO3HABAaTh KOHEYHBIH PE3YyNbTaT, BHIOMpATh W3 MPEUIOKEHHBIX W MCKATh CaMOCTOSTEIHEHO
CpeACTBa JOCTIKEHHUS LIEIH;

COCTaBIIATh (MHIUBUIYAIbHO WM B IPYIIIE) IUIaH PEIIEHUs POOJIeMBl;

paboTas 1o TUTaHy, CBEpATh CBOU JICHCTBUSI C TIEIBIO M, TPU HEOOXOIUMOCTH, UCTIPABIISITH OIIHMOKHA CaMOCTOSTENHHO;

B JIMAJIOTE C YYUTEIIEM COBEPIIEHCTBOBATH CAMOCTOSITEIIFHO BHIPAOOTAHHBIE KPUTEPUH OIICHKH.

Tloznasamenvuvie YV/I:

aHAJM3UPOBaTh, CPABHUBATH, KIIACCH(DUITUPOBATH U 0000IIaTh PAKTHI U SBJICHUS. BBIABISATh MPUYMHBI M CICACTBUS MTPOCTHIX SBICHUH.
OCYIIECTBIISITH CPAaBHEHHE, KIIACCH(HUKAIINIO, CAMOCTOSITEIILHO BEIOMpPAsi OCHOBAHHUS U KPUTEPUH LTS YKa3aHHBIX JIOTHYECKHUX OTEpaInii;
CTPOHMTB JIOTHYECKOE PACCY)KICHUE, BKITFOUAIOIIEe YCTAHOBJICHNE TIPUYNHHO-CIICICTBEHHBIX CBSI3CH.

CO3/1aBaTh CXEMaTHYECKUE MOJICIH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

COCTABJIATH TE3UCHI, PA3JINYHBIC BU/IBI TUIAHOB (TIPOCTHIX, CIIOKHBIX U T.IL.).

peoOpazoBbIBaTh HHGOPMAIIHIO U3 OJHOTO BUIA B APYrou (TabiauIly B TEKCT U TIp. ).

YMETh OTPEACIISTh BO3MOXKHBIC HCTOUHHKH HEOOXOIMMBIX CBEJCHUH, IPOU3BOIUTH IMOUCK HH(POPMAIIHH, aHAIN3UPOBAThH M OLCHUBATH €€
JOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CamocCTOsITeIbHO OPraHU30BBIBATh YUCOHOE B3aUMOJICHCTBHE B TpyIIIe (ONpeAesaTh OOUIUe EIH, PACIPEACsITh POJIU, IOTOBAPUBATHCS APYT C
JIPYroM U T.JL.).

IInanupyemsblie pe3yJbTaTbl OCBOCHHS Y4e0OHOIO0 MpeaMeTa

HGHTCHLHOCTB O6p8.30BaTeJIBHOFO YUpCKACHUA O6II.[€FO O6paSOBaHI/I$[ B O6yquHH XUMHH O0JIDKHa OBITh HaIllpaBJICHAa Ha HOOCTHUXKXCHUC
O6yLIaIOH_II/IMI/IC$I CJICayromux JUYHOCTHBIX Pe3yjJdbTaToB:
1. B HCHHOCTHO-OpHeHTaHHOHHOﬁ C(bepe - YYBCTBO TOpHAOCTH 3a poccnﬁCKon XUMHUYCCKYIO HAYKy, I'YMaHH3M, OTHOHICHUC K TpPYyAay,

HEJICYCTPEMIICHHOCTD, CAMOKOHTPOJIb 1 CAMOOILICHKA,

2. B TPYIOBOM cdepe - TOTOBHOCTh K 0CO3HAHHOMY BHIOOPY JajibHeIIe 00pa3oBaTeNbHOM TpaeKTOpuH;



3) B mo3HaBaTeNbHOW (KOTHUTHUBHOW, WHTEIUIEKTYallbHOW) cdepe —MOTHBAIMA YYEHUS, YMEHHE YIPABIATh CBOCH IO03HABATEIHHOMN
JEATEIbHOCTBIO.
MertanpeaMeTHBIMH Pe3yJbTATAMH OCBOCHUS BbIITYCKHUKAMHM OCHOBHOM LIKOJIBI IPOTPAaMMBI 110 XMMUU SIBIIFOTCS:

1.

3.
4.
S.

BIIQJICHUE YHUBEPCAIBHBIMH ©CTECTBEHHO-HAYYHBIMH CIIOCOOaMHU JIEATEIHHOCTH: HAONIONECHUE, W3MEpPEHUE, IKCIEPUMEHT, YydeOHOe
WCCIICIOBAHUE; IPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS (CHCTEMHO-WH(DOPMAIMOHHBIN aHAJM3, MOACIUPOBAHUE) I HW3Yy4eHUs
Pa3JIMYHBIX CTOPOH OKPYXKAIOIIEH JEHCTBUTEIBLHOCTH;

WCIIOJIb30BAHUE YHUBEPCAIBHBIX CHOCOOOB JIEATEIHPHOCTH 110 PEIICHUI0 TMpOoOJIeM ¢ OCHOBHBIX WHTEJUICKTYaJbHBIX OIEpaIuii:
WCIIOJIb30BAHUE OCHOBHBIX HHTEIUICKTYyaJIbHBIX OTIepaluii: GopMyIrpoBaHUE TUIIOTE3, aHaW3 M CHHTE3, CpaBHEHHUEe, 000OIIeHue,
CHUCTEMAaTHU3alsl, BbISIBIICHUE NPUYHUHHO-CIIEACTBEHHBIX CBI3€H, MONCK aHAJIOTOB;

yMEHHE T€HEPUPOBATH UJIEH U OTIPEIEIATh CPEICTBA, HEOOXOIUMBIE JIJISl X peaTu3allii;

yYMEHHUE OTIPEACISATh 1IN U 33J]a4M JIeITeIbHOCTH, BRIOUPATh CPEICTBA peaTu3alliy 1IeJIM U IPUMEHSITh UX Ha MPAKTUKE;

WCIIOJIb30BAHNE PA3IMYHBIX UCTOYHUKOB JIJIS TIOJTYICHHSI XUMUYIECKON MH(GOpMAITHH.

HpeI[MeTHblMI/I pe3yJibTaTaMi OCBOCHUA BBIINNYCKHUKAMM OCHOBHOI IIKOJIBI NporpamMmal 110 XUMHUH ABJAIOTCH:

8 kuace
BbIMyCKHUK HAYYUTCS:

XapaKTepU30BaTb OCHOBHBIE METO bl MO3HAHMS:HAOIIOAECHUE, U3MEPEHHE, IKCIIEPUMEHT;

OIKCBIBATH CBOMCTBA TBEPBIX, KHUIKUX, ra3000pa3HbIX BELUIECTB, BBIJEIASA UX CYILIECTBEHHbIE IPU3HAKH;

pacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX MTOHATUH «aTOM»,«MOJIEKYIa», K XUMUYECKUN 3JIEMEHT», «IIPOCTOE BEILIECTBOY,
«CJI0KHOEBEILECTBOY, «BAICHTHOCTbY, «XUMHUECKAs peaKLUs», UCII0JIb3Ys 3HAKOBYIO CUCTEMY XUMUH;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOI Teopuy;
pa3nuyaTth XUMUYECKHE U (PU3HUECKHE SIBIICHMUS,

Ha3bIBaTh XUMUYECKUE HJICMEHTHI;

OIpeNieNATh COCTaB BELIECTB 110 UX (hopMmyrnam;

OIpeNieNATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COSIMHEHHUSAX;

OTIpeNeNATh TUIl XUMUYECKUX PEaKLIU;

Ha3bIBaTh IPU3HAKU U YCIOBHS MPOTEKAHUS XMMUYECKUX PeaKIuii;

BBISBJIATH PU3HAKHU, CBUJETEIbCTBYIOIIUE O IPOTEKAHUN XMMHUYECKONW PEaKLIUU MPU BBITIOJIHEHUH XUMUYECKOTO OIIbITA;
COCTaBJIATH (POPMYIIbI OMHAPHBIX COETUMHEHUH;

COCTaBJIATh YPaBHEHUS] XUMHUECKUX PEaAKLUH;



coOmoaaTh mpasuiia 0€30MacHoi paboThl IPU MPOBEICHUN OTIBITOB;

10JIb30BaThCs 1a00PATOPHBIM 000PYAOBAHUEM U NOCYAOM;

BBIYHCIISAT OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB;

BBIUUCIIATH MAaCCOBYIO JOJIIO XHMHYECKOTO dJIEMEHTA 110 (hOpPMYJIIe COSAMHEHUS;

BBIYMCIIATH KOJIMYECTBO, 00BEM MIIM MaCCy BEILIECTBA 10 KOJUYECTBY, 00bEMY, MACCE PEAreHTOB MUJIHU MIPOIYKTOB PEaKInu;
XapaKTepu30BaTh GU3NYECKUE U XMMHUECKHUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia U BOJOPOIa;
M0JIy4aTh, COOMPATh KUCIOPOJ U BOJIOPOS;

pacrno3HaBaTh OIMBITHBIM IyTEM ra3000pa3HbI€ BEIIECTBA: KUCIOPOI, BOAOPO/I;

pacKpbIBaTh CMBICIT 3aKOHA ABOTaJpO;

PacKpbIBaTh CMBICI OHATUN «TEMI0OBOM 3PPEKT peakliuny», «MOJIIPHBIH 00BEMY;

XapakTepu30BaTh GU3NYECKUE U XUMUYECKHE CBONCTBABO/IbI;

PacKpbIBaTh CMBICII TIOHATHUS «PACTBOPY;

BBIYUCIISTH MACCOBYIO JIOJIIO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

MPUTOTOBJISATh PACTBOPHI C ONIPEACIEHHON MAaCCOBOM J10JI€H PAaCTBOPEHHOIO BEIIECTBA;

Ha3bIBaTh COCIMHEHHUS U3yYEHHBIX KJIACCOB HEOPraHMYECKUX BEILIECTB;

XapakTepu30BaTh GU3NYECKUE U XUMUUECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEUIECTB: OKCHJIOB, KUCIOT, OCHOBAHUH,
COJIEH;

OIpeNeNsATh NPUHAMIEKHOCTh BEIIECTB K ONPEIEICHHOMY KIIACCy COEIMHEHHUI;

COCTaBIIATH (POPMYJIbI HEOPTaHUUYECKUX COCTUHEHHUI U3y4eHHBIX KJIACCOB;

MIPOBOJIUTH ONBITHI, HOATBEPKIAIOLINE XUMUYECKUE CBOMCTBA N3YUEHHBIX KJIACCOB HEOPraHUYECKUX BEILECTB;
pacro3HaBaTh ONBITHBIM IIYTEM PACTBOPHI KUCIOT M IIEJIOYEH 110 U3MEHEHHUIO OKPACKU UHIUKATOPA;
XapaKTepHU30BaATh B3aUMOCBSI3b MEXY KJIACCAMU HEOPraHUYECKUX COCTUHEHU;

packpsiBaTh cMmbica [lepuoanueckoro 3akona J[. 1. Menneneesa;

O0OBSICHATH (I)I/ISI/ILIGCKI/Iﬁ CMBICJI aTOMHOT'O (HOp}II[KOBOFO) HOMEpa XUMHUYECKOT'O 3JICMEHTA, HOMCPOB I'pYIIIbI U IIEPHUOJa B HepHOHquCKOﬁ

cucteme /1. 1. Menaeneena;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOEHUS aTOMOB, CBOMCTB 2JIEMEHTOB B IpejieiaxX MaJIbIX IEPUOJIOB U TTIAaBHBIX MOATPYIIIL,
XapaKTEepU30BATh XUMUUYECKUE FJIEMEHTHI (OT BOJOPO/Ia 0 KaJbIUsl) HA OCHOBE UX MOJIOKEHUS B iepuoaudeckoit cucreme /1. U.
MenpeneeBa 1 0COOEHHOCTEH CTPOEHUS X ATOMOB;



COCTAaBJISITh CXEMbI CTPOCHHS aTOMOB TepBbIX 20 351eMeHTOB nepuoauueckoi cucremsl J[. . Menneneena;
PacCKpbIBATh CMBICI MOHSITHI: «XUMHYECKasi CBSI3bY, «AJIEKTPOOTPULIATEITLHOCTHY,

XapaKTEepHU30BaTh 3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEUIECTB OT THIA KPUCTALTUYECKON PEIIETKHY;
OTIPENIETATh BUJI XUMUYECKOM CBSA3H B HEOPTaHUUECKUX COCTUHEHUSX;

I/I306pa)KaTI) CXEMbI CTPOCHUS MOJICKYJI BCUICCTB, O6pa3OBaHHI)IX Pa3HbIMU BUJAMH XUMHUYCCKUX CB?ISGI\/JI;

9 kiacc
BbInyckHUK HAYYHTCSH:
PaCKpBIBATE CMBICIT HOHSITHUI «HMOH»,«KKaTUOH», KAHUOH», «3JICKTPOJIUTHD», KHEIICKTPOJIIUTBI,«QJICKTPOJIUTUUCCKASA AUCCOLUALINAY,
OKHCJIATENbY, «CTCIIEHb OKHCJICHUS, <BOCCTAHOBUTEIIb), KOKUCIICHHEY, KBOCCTAHOBIICHUEY;
OTIPENIETISATh CTEMEeHb OKUCIICHUS aTOMa JJIEMEHTA B COSAMHEHUH;
PaCKphIBATE CMBICITI TCOPHUN BHeKTpOHHTquCKOﬁ AucCcouanmm,
COCTaBJISITh YPABHEHUSI JICKTPOJIUTUUECKON TUCCOLMAIIMU KUCIIOT, IIEJI0YEH, COJIEH;
O0OBSCHATH CYITHOCTB TIPOIIECCa ANEKTPOJUTHUECKON AUCCOIMAIIMK M PEaKIIMi HOHHOTO 0OMEHa;
COCTABJISTh TIOJIHBIE ¥ COKPAIIEHHBIC HOHHBIC YPABHEHUS Peakinii 0OMeHa;
OTIPeIeIsATh BOBMOYKHOCTh IPOTEKAHUS PEAKIINii HOHHOTO OOMEHa,
MIPUBOJUTH PEAKIIUH, TIOATBEPIKIAIONTNE KAaUeCTBEHHBI COCTAB PA3IMYHBIX BEIICCTB;
OTIPENICTIATh OKUCIUTEh U BOCCTAHOBHTEIID,
COCTaBJISITh YPAaBHEHHSI OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITU;
Ha3bIBaTh ()aKTOPBI, BIUSIONINE HA CKOPOCTh XUMHUYECKOU PEAKIIHH;
KJIacCU(PHUITMPOBATh XUMHYECKHE PEAKITUH T10 Pa3IMYHBIM MPU3HAKAM;
XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTAaBOM, CTPOCHHUEM U CBOWCTBAMHU HEMETAIIOB;
MIPOBOJIUTH OMBITHI 1O MOJYYSHHUIO, COOMPAHUIO U U3YYECHUIO XUMHUYECKUX CBOWMCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIOTo ra3a, aMMHaKa;
pacrno3HaBaTh OMBITHBIM IyTEM ra3000pa3HbIe BEUIECTBA: YITIEKUCIBINA a3 1 aMMHAK;
XapaKTepHU30BaATh B3aUMOCBS3b MEXAY COCTaBOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;
Ha3bIBaTh OPraHUYECKUE BEIIECTBA MO UX PopMysie: METaH, dTaH, STHIIEH, METaHOJ, YTAHOJ, TJIMIEPUH, YKCYCHAs KUCIIOTa,
aMUHOYKCYCHasi KUCJIOTa, CTEApUHOBAs KUCJIOTA, OJIEUHOBAs KUCIIOTA, TJII0OKO03a;
OLICHUBATH BIIMSHUE XUMUYECKOIO 3arpsi3HEHUS OKPYKaIOUIeH Cpe/ibl Ha OpraHUu3M YE€I0BEKa;



® T'pPaMOTHO 0OpaIIaThCs C BEMIECTBAMHU B MTOBCEIHEBHOM JKU3HH,

® OIpCACIIATbL BOSMOXHOCTD ITPOTCKAHUA peaKuHﬁ HEKOTOPBIX HpGI[CTaBI/ITeJICf/'I OpraHn4eCKuX BEUICCTB C KNUCJIOPOAOM, BOJAOPOAOM,
METajliaMH, OCHOBaHHUAMMU, IraJIOTCHaAMU.

BLIHyCKHI/IR MOJYYMT BO3MOKHOCTD HAYYUTLCA:

* BBIJBUIATh U IIPOBEPSTH DIKCIIEPUMEHTAIILHO TUITOTE3bI O XMMUYECKUX CBOMCTBAX BELIECTB HA OCHOBE MX COCTaBa U CTPOEHUS, UX
CIIOCOOHOCTH BCTYHAaTh B XUMUYECKHE PEAKLMH, O XapaKTepe U MPOAYKTaxX pa3InYHbIX XUMHUUYECKUX PEaKIIMii;

¢ XapakKTCpu30BaTh BCIICCTBA II0 COCTaBy, CTPOCHUIO U CBOfICTBaM, YCTaHAaBJIUBAIOT MNPUYUMHHO-CICACTBCHHBIC CBA3U MCKAY JaHHBIMHA
XapaKTCPUCTUKAMU BCIICCTBA,

¢ COCTaBJIATH MOJICKYJIAPHBIC U IIOJTHBIC HOHHBIC YPABHCHHS 110 COKpaI]_[éHHBIM HOHHBIM YPAaBHCHHAM,

¢ IIPOrHO3UpPOBATH CIIOCOOHOCTD BCIICCTBA MPOABJIATE OKHUCIIUTCIBHBIC NJIK BOCCTAHOBUTCIIBHBIC CBOICTBA C Y4€TOM CTEIICHEH
OKHCJICHHA 3JICMCHTOB, BXOIAIIHUX B €0 COCTaB,

* COCTaBJIITH YPAaBHEHUS PEAKIIMI, COOTBETCTBYIOIIHMX MOCIEAOBATEILHOCTH MPEBPAIICHUN HEOPTAHMICCKUX BEIIECTB PA3TNIHBIX
KJIACCOB;

* BBIBUTATh U IPOBEPSTH IKCIIEPUMEHTAILHO TUIIOTE3I O Pe3yIbTaTax BO3JACHCTBUS pa3IuUHbIX ()aKTOPOB HAa U3MEHEHUE CKOPOCTH
XUMHUYECKOHN PEaKIInu;

¢ HCII0JIb30BATh HpI/IO6peTéHHBI€ SHaHHUs IJIA 9KOJIOTHYECKU I'PAMOTHOI'O IIOBEICHUS B OKPY)KaI-OH_Ieﬁ cpeac,

¢ HCIIOJIb30BATh HpI/IO6peTéHHBI€ KIIFOYEBBIE KOMIICTCHIUH ITPH BBIIIOJTHCHHUU ITPOCKTOB U yqe6Ho -HCCJICA0BATCIIbCKHUX 3a/4a4 I10
HU3YyUYCHUIO CBOﬁCTB, crnoco0oB IOJIY4YCHHUSA U pacCllO3HAaBaHUs BECIICCTB,

* 00BEKTHBHO OLCHUBATb I/IH(i)OpMaI_II/IIO O BCHICCTBAX U XUMHNYCCKHX ITPOLHCCCAX,
¢ KPHUTHYCCKH OTHOCHUTHLCA K HCGB,Z[OHay‘lHOﬁ I/IH(bOpMaI_II/II/I, HCI[O6pOCOB€CTHOI>i pPEeKIIaM€ B CPCACTBAX MaccoBOM I/IH(bOpMaI_[I/II/I;
¢ O0CO3HaBaTb 3HAYCHHUEC TCOPCTHUUCCKHUX 3HAHUM 110 XUMUH JIJIS HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

¢ CO34arT MOJCIIH U CXCMBI IJIs1 pCIICHUA y‘le6HLIX U IIO3HAaBATCJIbHBIX 3aJa4. IOHUMMAaThb H€06XOI[I/IMOCTI> CO6J'IIOI[CHI/I$I HpeﬂHHcaHHﬁ,
npeajnaracMbiX B MTHCTPYKIUAX IO UCIIOJIb30BAHHUIO JICKAPCTB, CPECACTB OBITOBOM XUMHUU U Ap.



4. Conep:kanue yueOHOro npeamera Xummusi
8 knacc

Ha4vaibHble MOHATHS U 3aKOHbI XUMUH

Tena u BemecTBa. CBolicTBa BENIECTB. JTaJIOHHBIC (PM3MUECKUE CBOWCTBA BEMIECTB. Marepuaibl 1 MaTepuanoBecHie. PoJlb XUMHUH B JKU3HH
coBpeMeHHOT0 obmiecTBa. OTHOIIEHHE OOIIECTBA K XUMHU: XeMODHIIUS H XeMO(pOOHSL.

Mertoapt u3ydenust xumuu. Habmoaenne. Dxcniepument. MoaenupoBanue. Mojenu MaTepuanbHbIe U 3HAKOBBIE WM CUMBOJIBHBIC.

lazer. Kungkoctu. TBEpapie BemiecTBa. B3anMHbIe Mepexo/ibl MEXKIY arperaTHbIMH COCTOSIHUSIMHM BEIIECTBA: BO3TOHKA (CyOiaumanus)
necyOnuManiys, KOHICHCAlUs ¥ UCTIapeHNEe, KPUCTAJUTH3allUs U TJIaBJICHHUE.

®dusnueckue sBieHus. Yucteie BemecTBa U cmecu. ['oMoreHHbie u reteporeHHbie cmecu. Cmecu razoo0pasHble, Kuakue u TBEpAbIe. CIoCOObI
paszenieHusi CMeceil: TeperoHka, WM JUCTWUISALUS, OTCTauBaHWe, (MIBTpOBAHWE, KPUCTAJUIM3AIlMs WM BBIIApUBAHUE. XpoMarorpadus.
[Ipumenenue 3TUX coco60B B 1a00PATOPHOI NMPaKTUKE, HA POU3BOJICTBE U B OBITY.

XUMHUYECKUE DJIEMEHTHI. ATOMBI 1 MOJIEKYJBI. [IpocThie U CloKHBIE BelecTBa. AJIIOTpOTUs Ha mpuMepe kKuciopoaa. OCHOBHBIE TIOJIOKEHUS
aTOMHO - MOJICKYJISIpHOTO yueHus. MoHbl. BeniecTBa MOEKYISIPHOTO M HEMOJIEKYIIPHOTO CTPOCHHUS.

3Haku (CUMBOJIBI) XUMUYECKUX AIeMeHTOB. MHpopMaIins, KOTOPYIO HECYT 3HAKU XUMHYECKUX DJIEMEHTOB. DTUMOJIOTHS Ha3BaHUM HEKOTOPHIX
XUMUYECKUX AIeMeHTOB. [lepronnueckas Tabnuma xumudeckux ammemeHToB Jl. V1. MenneneeBa: KOpOTKONIEPHUOAHBINA U TMHHOTICPUOIHBIM BapHAHTHI.
[Tepuoap! u rpynmel. ['1aBHas 1 moGovHas MOArpynIbl, Wi A- U b-rpynmnel. OTHOCHTETBEHAS aTOMHAs Macca.

Xumunyeckue ¢opmyibl. UHaekcsl u kosddunuentsl. OTHOCHUTENbHAS MOJEKYJIspHas Macca. MaccoBas [0Sl XMMHUYECKOTO JJIEMEHTa B
coenuHeHnu. MHpopmalys, KOTOPYIo HECYT XUMUYECKHe (HOopMYIIbL.

BanentHocts. CTpykTypHBIe GOpMYIIBl. XUMHUUECKHUE 3JIEMEHTHI C MOCTOSHHOM M MEPEMEHHOI BaJeHTHOCTHIO. BrIBO hopMyIibl coeanHeHus
1o BajsieHTHOCTH. OImpesieseHle BAJICEHTHOCTH XMMHUYECKOTo 3jeMeHTa 1o ¢opmyse BemiectBa. CocTaBieHHe Ha3BaHUM COCTUHEHM, COCTOSIINX M3
JBYX XMMHUYECKHX 3JIEMEHTOB, I10 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.

Xumunueckue peakuuu. PeareHTsl 1 IpoayKThl peakuuu. [Ipu3sHaky XuMHUECKUX peakuuid. Y cI0BUs X IPOTEKaHUs U MpekpanieHus. Peakuumn
TFOpeHHUsl. DK30TEPMUUYECKUE U SHIOTEPMUYECKHUE PEAKLIUH.

3aKOH COXpaHEHHs Macchl BellecTB. XuMudeckne ypaBHeHusa. CocTaBieHHE XHUMHYECKUX ypaBHeHui. Mudopmanus, xkoTopyro HecET
XUMHUYECKOE YPABHEHHUE.

Knaccudukanus XuMUYeCKUX PeakIfil M0 COCTaBy M YHCIy PEareHTOB U MPOIYKTOB. THIBI XUMUYECKHX peakuuid. Peakiuu coeanHeHus,
pasnoskeHus, 3aMelieHus u ooMena. Karanuzaropsl u katamus.

JdeMoHcTpanuu



Komekuust MatepuanoB v U31€IUN U3 HUX.

Mopenu, ucnosb3yeMble Ha ypokax (U3MKH, OMOJIOTHH U reorpaduu.

OOBEMHBIE U IAPOCTEPKHEBBIE MOJICIN HEKOTOPHIX XMMUYECKHX BEIIECTB.

Monenu KpUCTaNINYECKUX PEIIETOK.

Cobupanue npubdopa A MOTydeHHs Ta3a U MPOBEPKa ero Ha TEPMETUIHOCTb.

Bosronka cyxoro npfa, Hojaa nin HadTaauHa.

ArperaTHble COCTOSTHUS BOJIBI.

Pa3nenenue qByX HECMEIINBAIOIIUXCS KUJIKOCTEH ¢ IOMOIIBIO AETUTEIbHON BOPOHKH.
Juctunnarop u ero padoTa.

YcranoBka a8 GpuinbTpoBaHUs U €€ padboTa.

YcTraHoBKa /715 BeIlapuBaHus U e€ padoTa.

Konnekuust ObITOBBIX TPUOOPOB /17151 GHIIBTPOBAHUS BO3TyXa.

Pa3nenenne kpacsiero Bemectsa aoMactepa ¢ HIOMOIIbIO OyMa)KHOI XpoMaTorpaguu.
Monenu amIoTponHbIX MOJUGUKALIUN YrIIepoia U CEphl.

[Tosmyuenne o30Ha.

Hoptpetst 1. 4. bepuenuyca u JI. M. Mennerneesa.

KopoTtkonepnoansiil 1 IIMHHONEPUOAHBIA BapraHThl [lepuoanyeckoii cuctemsl 1. 1. Menneneera
KoHcTpynpoBaHue mMapoCTEP;KHEBBIX MOAEIEH MOJIEKYI.

Annapar Kunna.

Paznoxenue 6uxpomara aMMOHHS.

['openue cepbl 1 MarHueBOM JICHTHI.

[Toptpetst M. B. JlomonocoBa u A. JI. JlaBya3sbe.

OnpIThI, HIUTFOCTPUPYIOIINE 3aKOH COXPAaHEHHS MACCHI BEILIECTB.

I'openne pocdopa, pacTBopeHre IPOAYKTa FTOPEHUS B BOJIE M UCCIIE0OBAaHUE MOyYEHHOI'O PACTBOPA JIAKMYCOM.
B3aumoneicTBue COIIHON KACIOTHI C IUHKOM.

[Tonmy4yenune rugpoxcuna menu(Il) u ero pasnoxeHue Npu HarpeBaHUH.

JlabopaTopHbIe ONbITHI



. O3HaKoMJIEHHE C KOJIEKIIMEH TaO0paTOPHOM MOCY/IbI.
. [IpoBepka npubdopa ajsl MoTy4eHHs ra30B Ha T€PMETUYHOCTb.
. O3HaKoMJICHHE ¢ MUHEpaTaMu, 00pa3yroIMMU TPaHUT.

. IIpuroroBieHue reTeporeHHON CMECH OPOLIKOB CEPBI U XKeJe3a U UX pa3/elieHue.

1
2
3
4
5. B3auMo/ieiicTBrE pacTBOPOB XJIOPHUIOB U HOJMJIOB KaJIUs C paCTBOPOM HUTpaTa cepedpa.
6. IMonyuenne ruapokcuna meau(ll) u ero B3anmoefCTBHE C CEPHOM KHMCIOTOMA.

7. B3aumozeicTBIE pacTBOPA COMIBI C KUCIOTOIA.

8. IIpoBepka 3aK0HA COXPAHEHUS MACCHI BEMIECTB HA IPUMEPE B3aAUMOICHCTBUS IEIOYU U KUCIOTHI.
9

[TpoBepka 3aKoHA COXpaHEHUSI MACCHI BEIIECTB HAa MPUMEPEe B3auMOAeUCTBUS MIEnoun u comm xenesa (II1).
10. Pasnoxenne nepokcuma BOZOPoaa ¢ MoMOIIbI0 okcraa Mapranna (IV).
11. 3ameruenue xene3omM Mea B MEIHOM KYIIOPOCE.
IIpakTH4eckne padoThI
1. 3HAKOMCTBO ¢ J1abopaTopHBIM 000pynoBanueM. [IpaBuiia TexHUKH 0€30MTaCHOCTH TIpH paboTe B KabuHeTe XuMuu. HekoTopsie BUIBI paboT.

2. AHaIu3 MOYBEI
Ba:kHeiilue npeacTaBuTe I HeOPraHudecknx BenlecTB. KosimyecTBeHHbIE OTHOLIEHHUSI B XUMHU
CocraB Bo3ayxa. [lonstue 06 00bEMHOM 7071€ KOMITOHEHTA TPUPOIHOM Ta30BOM cMecH — Bo3ayxa. Pacuér oO0bémMa KOMITIOHEHTA ra30BOM CMECH
0 ero 00bEMHOM JI0J1e U HA000POT.
Kucnopon. O3on. [Tonyaenne kuciopoaa. CoOupanue u pacro3HaBaHUE KUCIOpoaa. XMMHUYECKHUE CBOMCTBA KHCIOPO/Ia: B3aMMOJICHCTBHE C
MeTaJUIaMH, HEMETAJNIAMH U CII0KHBIMU BelecTBaMu. [IpuMenenne kucinopoa. KpyroBopor kuciiopojia B Ipupo/ie.
Oxkcunpl. OOpa3oBaHue Ha3BaHUM OKCUIOB 1O UX GopmynaMm. CocTaBieHue GopMyIl OKCHJIOB IO WX Ha3BaHUsIM. [IpencTaBureny OKCHIOB: BOA U
YTJICKHUCIIBIN Ta3, HEeralméHasi U3BECTh.
Bonopon B mpupose. dusndeckrue U XUMUYECKHUE CBOWCTBA BOJIOPO/Ia, €0 MOJyUYeHHUE U MPUMEHEHHUE.
Kucnotsl, ux cocraB u kinaccudukamnusa. Maaukaropsl. Tabmuna pactBopumoctu. CosisiHas U cepHast KUCIOThI, UX CBOMCTBA M PUMEHEHHUE.
Comu, ux cocTaB ¥ Ha3BaHUs. PacTBopuMocCTh cosielt B Boje. [IpencraBurenu colieid: Xiaopua HaTpusi, kKapOoHaT Hatpus, pocdar Kanbims.
[Tocrosiunas ABoraapo. Kommuectso BemectBa. Mouib. MossipHast Macca. KpatHble eqMHUITBI H3MEPEHUS KOJTMYECTBA BEIIECTBA —
MHJITUMOJIb ¥ KHJIOMOJTh, MAJIJTAMOJISIPHAS U KUJIOMOJISIPHAs. MacChl BEIIECTBA.
Pacuétsl ¢ ucnosnb30BaHNEM MOHITHI «KOJUYECTBO BEIIECTBAY», «MOJIIPHAS MACCa», «IIOCTOSIHHAsE ABOTaApO».
3akoH ABoraapo. MomnsipHbiit 00bEM razo00pa3HbIX BemecTB. OTHOCUTEIbHAS MIIOTHOCTH OJJHOTO Ta3a Mo Jpyromy.



KpaTHble equHHLIBI U3MEPEHNS — MWUIMMOJISIPHBINA U KUJIOMOJISIPHBIA 00BEMBI Ia3000pa3HbIX BEILIECTB.
PacuéTsl ¢ HCroJIb30BaHIEM NOHSATHH «KOJMUYECTBO BEIIECTBA», «MOJISIPHAS MACccay, «MOJISIPHBIM 00BbEM ra3oBy», «IIOCTOSIHHAsT ABOTAZpO».
Pacuétsl ¢ HCrosIb30BaHIEM HOHATHH «KOJHMUYECTBO BEIECTBA», «MOJISIPHAS MACCay, «MOJISIPHBINA 00BEM Ta30B», «IUCIO ABOTAIPO».
I'mapocdepa. KpyroBopoT Boab! B mpupoie. Pu3ndeckue 1 XMMUYECKHE CBOMCTBA BOJIBI: B3aUMOJICHCTBHE C OKCHIaMHU.
OcHoBanus, X cocraB. PacTBOpUMOCTh OCHOBaHMIA B BoJie. MI3MeHeHrne OKpacku WHIUKATOPOB B IIEI0YHOM cpere. [IpencraBurenu menouei:
TUAPOKCH/IBI HATPUSI, KU U KAJIbITUS.
PacTBopuTens u pacrBopénHoe BemecTBo. PactBopel. PactBopenue. ['naparsl. MaccoBas 10y1s1 paCTBOPEHHOTO BeniecTBa. Pacuérel, CBSI3aHHbBIE
C UCIOJIb30BAaHUEM MOHSATHUS «MAcCOBas J10JI1 paCTBOPEHHOTO BELIECTBAY.
JdeMoHcTpanuu
* OrmpeneneHue coaepKaHusi KUCIOPOAa B BO3yXe€.
* [lomyudeHue Kuciaopoaa pa3nokKeHUEM NIEpMaHraHaTa Kajaus U MepoKcuaa
BOJIOPOJA.
* CoOupaHue METOJIOM BBITECHEHHSI BO3/1yXa U BOJIBI.
* Pacno3HaBaHHE KHUCIOPOA.
* Topenue maruus, xxejes3a, yrisi, cepbl U pocdopa B KUCIOPOIe.
¢  Koiieknust OKCHUIOB.
* [lomyuenue, coOupaHue u pacro3HaBaHUE BOJOPO/IA.
* ['openue Bogopoaa.
* BzaumoseiictBue Bogopoa ¢ okcuaom meau(ll).
*  Koekuus MuUHepalIbHbIX KUCIIOT.
* IlpaBuno pa3baBieHust cepoil KUCIOTHI.
¢  Kommexusa coseil.
* Tabnuna pacTBOPUMOCTH OCHOBAHMI, KUCJIOT U COJIEH B BOJIE.
* HexoTopble MeTaIlIbl, HEMETAILIBI U COEAMHEHUS KOJIMYECTBOM BelllecTBa B | MOJIb.
*  Mogenb MOJSIPHOTO 00BEMA ra3000pa3HBIX BEIIECTB.
JlabopaTopHbIe ONBITHI
12.  TlomyrHeHHe U3BECTKOBOM BOJIbI IIPU MPOITYCKAHUH YIIIEKUCIOTO Ta3a.

13. HOJ'IyLIeHI/IC BOJOpOaa B3aHMMOJICHCTBHEM IIMHKA U COJITHOM KUCJIOTHI.



14. PacnosHaBaHue KMCJIOT HHIMKATOPAMH.
15. H3meHeHue OKpacKHM MHIUKATOPOB B LIEIOYHOM CpeEE.
16. OsnakomiieHue ¢ TpernaparaMd JIOMANIHEN WM IIKOJBHOM anTeyKh — PacTBOPAMHU IIEPOKCHA BOJOPOJA, CHMPTOBOW HACTOMKM HOAA U
HaIIATBIPHOTO CIIUPTA.
IIpakTHYeckne padoThI
3. Tonyuenune, coOMpanue M PacoO3HABAHUE KMCIOPOIA.
4. Tlonyuenue, coOMpaHue U Paclo3HaBaHUE BOJOPOIA.
5. TlpuroToBiieHHE PacTBOPOB COJIEH C MX 3aJaHHON MacCOBOM JIOJIEIA.
OcHOBHBIE KJIACCHhl HEOPTAHMYECKUX COeTUHEeHUH
O06o001menue cBeieHnit 00 OKCHIax, UX Kiaccuukauu, Ha3BaHUAX U cBoMcTBaX. CriocoObl MOJTy4eHHS] OKCHIOB.

OcHoBaHus, UX KiaccU(UKaIMs, Ha3BaHHWS W CBOWCTBA. B3ammonaelcTBHE ¢ KUCIOTaMH, KUCIOTHBIMH OKCHJAMH U COJISIMU. PasnokeHue
HEpacTBOPUMBIX 0CHOBaHHUM. CrIOCOOBI MOTy4YeHUsI OCHOBAHUH.

Kucnote, wux xnaccupukamuss u HazBaHus. OOmuMe XUMHUYECKHE€ CBOWCTBA KHUCJIOT. B3amMomeWcTBHE KHUCIOT C MeETaJUIaMH.
DJIEKTPOXUMUYECKUIN PAJl HANPSKEHU METAJIOB. B3amMoaeicTBUE KUCIOT C OKCHAaMU METauioB.B3anMonelicTBUE KHUCIOT ¢ OCHOBAaHUSIMU —
peakuus HeuTpanu3auu. BzanMmopeicTBue KuciaoT ¢ cossimu.Ilosmyuenne GECKUCIOPOHBIXH KUCIOPOACOAEPKAIINUX KUCTIOT.

Conu, ux kinaccudukanys u cBoicTBa. B3anmomelcTBre coneit ¢ MeTaiiiaMu, 0COOCHHOCTH 3TUX peakiuii. BzaumonelicTBue cojiell ¢ COJISIMH.

I'enernueckue psAnpl MeTaJlla U HEMeTasu1a. ['eHeThndecKas CBA3b MEKIY KJIaCCaMU HEOPTraHWYECKUX BEIIECTB.

JlaGopaTopHble ONBITHI

17. BzauMoeiicTBrEe OKCHIA KaJIbIIKS C BOJOM.

18. IlomyTHEHME M3BECTKOBOM BOJIBL.

19. Peakuus HeiiTpanuszanyu.

20. Tlonyuenne ruapoxcuaa meau (1) u ero B3auMoeiicTBHE ¢ KHCIOTOM.
21. Paznoxenue rugpokcuaa Meau (1) mpu Harpesanum.

22. BzaumoieiicTBUE KUCIOT ¢ METaJIaMH.

23. B3zaumMoieiicTBUE KUCJIOT C COSMH.

24. O3HaKOMJICHUE C KOJUIEKIIMEH COJIeH.

25. Bzaumoseiictue cyinbdara meau(I1) ¢ xene3om.

26. B3aumMoieiicTBHE coiel ¢ COIsIMHU.



27. TeHeTrYECKas CBSI3b HA IPUMEPE COCUHEHUM MEIH.
IpakTuyeckue padoTsb
6. Peuienune sKceprMEHTAIBHBIX 3aa4.

INepuoanuecknii 3axon u [lepuoanyeckas cucreMa XMMHYECKUX JIEMEHTOB
. U. MeHaesieeBa U CTpOEHHE ATOMA
EcrtecTBennble ceMelicTBa XMMHUYECKUX OJICMCHTOB IICIIOYHBIC W IICJIOYHO3CMCEIIBHBIC MCTAJUIbl, T'aJIOTCHbI, WHCPTHBLIC (6HaFOpO[[HI)I€) rasbl.

AmpoTepHOCTh. AM(]OTEpHBIE OKCUJIBI U TUAPOKCH IBI. KOMITTIEKCHBIE COJH.
Otkpsitue Jl. . Menneneesbim Ilepruoanueckoro 3akoHa U co3ganue uM Ileproanueckoil cucTeMbl XUMHUUECKHUX 3JIEMEHTOB.
ATOMBI Kak (popMa CyIIECTBOBaHUSI XUMUYECKHX 2J1eMEHTOB. OCHOBHBIE CBE/IEHUSI O CTPOCHUN aTOMOB. Jl0Ka3aTenbCTBa CI0KHOCTU CTPOCHUS

atoMmoB. OnbiTel Pesepdopna. Ilnanerapnas Mmozens cTpoeHus aToMa.
CocTaB aTOMHBIX si7iep: MPOTOHBL, HEUTPOHBI. OTHOCHUTENbHASI aTOMHAs Macca. B3auMocCBs3b MOHATHI «IIPOTOHY», KHEUTPOHY», «OTHOCUTEIbHAS

aTOMHas Maccay.
Mukpomup. OnexTpoHbl. CTpo€HHE JJIEKTPOHHBIX YPOBHEW aroMoB xumudeckux 37eMeHTOB NeNe [-20. Ilonste o 3aBeplieHHOM

AJIEKTPOHHOM YPOBHE.
N3otombl. @usndeckuit cMmpica cuMmBosiik [lepuoamdeckoit cuctembl. CoBpemenHas GopmynupoBka Ilepronnueckoro 3akona. MsmeHeHus

CBOMCTB 2JIEMEHTOB B TIEPHOJIaX M IPYIIAxX, Kak PYHKIUS CTPOEHUS AIEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepucTUKa 3JIEMEHTa-MeTallla U 3JIEMEHTa-HeMeTaula 1Mo uX MojoxkeHuto B [lepronnueckoil cucrteMe Xxumuudeckux sneMeHtoB Jl. M.

Meuneneena.
JdemoHcTpauuu
*  Paznuunbie GpopmMbl TAOIHI] TEPUOTUIECKON CHCTEMBI.
*  MonaenupoBanue noctpoenus [lepuonnueckoit cuctemsl [. . Menneneena.
*  Mojenn aTOMOB XMMHYECKHUX 3JIEMEHTOB.
*  Mojenu aToMOB JIEMEHTOB 1—3-T0 1Mepro/i0B
JlaGopaTopHble ONBITHI.
28. Tlony4enne aM(pOTEPHOro THAPOKCHIA U UCCIIEI0BAHKE €I0 CBOMCTB.

Xumnueckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE peaKkuuu



Honnas xumuueckasi cBs3b. MoHbI, 00pa3oBaHHbIE aTOMaMH METANIOB UM HeMeTauioB. CxeMbl 00pa30BaHUsI MOHHOM CBSI3U JUISI OMHAPHBIX
coequHeHuil. VIOHHBIE KpHUCTAIIMUECKUE PEIIETKH U (PU3NYECKHUE CBOMCTBA BEIIECTB C ATUM THUIOM peuiérok. lloHstne o (GopmynbHOI eauHuIe
BEILIECTBA.

KoBaneHTHast XuMHYecKas CBs3b. OJEKTPOHHBIE M CTPYKTYpHble (opmynsl. KoBaneHTHas HemossipHas cBs3b. CxeMbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3U JUIsl OMHApHBIX COeAMHEHUN. MoJieKylspHble U aTOMHbIE KPHUCTaNIMYECKHE PELIETKH, U CBOWCTBA BEIIECTB C ATUM THIIOM
PEUIETOK.

DNEeKTPOOTPULIATENBHOCTh. Psif anekrpooTpunarenbHocTH. KoBaneHTHas mnossipHas xumuueckas cBs3b. Jumosb. CxeMmbl oOpa3oBaHHs
KOBAJICHTHOM MOJIAPHOW CBSI3U Ui OMHApHBIX COEAMHEHUN. MOJeKyasipHble U aTOMHbIE KPUCTAIUIMYECKHUE PEIIETKH, CBOWCTBA BEIECTB C ATUM
TUIIOM PEILETOK.

Mertannnueckas XUMHYECKas CBsSI3b M MeTaJUIM4ecKas Kpucramiumdeckas pemérka. CBoicTBa BEUIECTB C ITHUM TUIOM pemérok. Enunas
MIPUPOJIa XUMUYECKUX CBSA3EH.

Crenenp okucienusi. CpaBHEHUE CTETEHU OKHCIEHHUS M BajeHTHOCTH. [lpaBumia pacuéra cteneHei okucieHus no GopMmyiaM XUMHUYECKUX
COEIMHEHU .

OKHCAUTENEHO-BOCCTAHOBUTENbHBIE peakiu. OnpeaeseHne CTerneHell OKUCIEeHUs I 3JIEMEHTOB, 00pa3yrolIuX BEIIEeCTBAa Pa3HbIX KIIACCOB.
Peakunn wmoOHHOTO OOMEHAa M OKHUCIIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. OKHUCIUTENIh M BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAHOBIICHHE.
CocraBneHue ypaBHEHUH OKUCIUTENbHO-BOCCTAHOBUTEIBHBIXPEAKLIMI METOAOM JIEKTPOHHOTO OajaHca.

JdemoHcTpauuu

*  Buneo dbparmenTsl U cnaiiapl «MoHHAs XUMHUUECKasi CBA3U».

¢  KoeKkus BEmecTB ¢ HOHHOU XUMHUYECKOH CBA3LIO.

* Mogenu HOHHBIX KPUCTAIUIMYECKUX PEIIETOK.

* Buneodparments! u cnaiifpl «KoBaneHTHasIXUMHUYECKAsl CBA3bY.

* Koseknus BemecTs MOJIEKYJIIPHOTO M aTOMHOIO CTPOEHUS.

*  Mogenu MOJIEKYIAPHBIX U ATOMHBIX KPUCTAJUNIMYECKUX PEIIETOK.

* Bupneodparments! u cnaiiapl «MeTananueckasi XMMU4ecKas CBA3bY.

*  Komnexkuus «MeTajisl U CIUIaBbI».

* Bsaumo/eiicTBHE [IMHKA C CEPOM, COISIHON KHCIOTOM, Xopunom meau (11).
* T'openue maruus.

* Bs3aumopaencraue XJIOpHON U CEPOBOAOPOIHOMN BOBI.



JlabopaTopHbIe ONbITHI

29. W3roToBieHue MOJIENH, HIUTOCTPUPYIOIIEH CBOMCTBA METAIUIMYECKOM CBI3H

9 knacc
IToBTOpEeHue u 00001IeHHE CBEIEHUIT 110 KYpCYy 8 Kiacca

bunapubie coenuuaenus. OKCHIBI coeo0pasyromniue u Hecoeoopasyrommue. [ mapokcu sl ocHOoBaHMsI, aM(POTepHbIC, KUCIOThL. CpeaHue,
KHCJIbIE, OCHOBHBIE COJIH.

O06o001enre cBeIeHni 0 XUMHUECKUX peakiusx. Kinaccudukaius XMMUYECKUX PEAKIIUi 110 Pa3TMYHBIM OCHOBAHUSIM: COCTaBY U YUCITY
pearupyromux 1 o0pa3yronmxcsi BEMIECTB, TeIIOBOMY 3P eKTy, HallpaBJICHUIO, U3MEHEHUIO CTETICHEW OKHUCIICHUSI JIEMEHTOB, 00pa3yIOIIuX
pearupyroime BemecTna, pase, HCroJb30BaHUIO KaTaau3aTopa.

[TonsaTre o ckOpocTH XUMHUYECKOH peakiuu. DakTophl, BIUSIIONHE HA CKOPOCTh XUMUYECKUX PEaKINi: IPUPOIa pearupyIouX BEMIECTB, UX
KOHIICHTpAIIUS, TEMITepaTypa, TUIoab COMPUKOCHOBEHUSI, HATMYUE KaTaiau3aropa. Karamms.

JdeMoHcTpauuu
*  O3HAKOMJICHHE C KOJUIEKIIMSIMHU METAIUIOB U HEMETAIIOB.
* (O3HaKOMJIEHHE C KOJUICKIUSIMHU OKCHJIOB, KUCIIOT U COJICH.
* 3aBUCUMOCTbH CKOPOCTH XMMHUYECKON PEaKLUH OT MPUPOJIbI PEArHPYIOIIHNX BEIECTB.
* 3aBUCUMOCTbH CKOPOCTH XMMUYECKON PEAKIUU OT KOHIIEHTPALIMH PEAarupyrOIINX BEIIECTB.
* 3aBHCUMOCTb CKOPOCTH XUMHUYECKOW pEaKIUH OT IIJIOIIaAN
CONPUKOCHOBEHHUS PEarupyrouuxX BeMECTB («KUTIALIUI CIOM»).
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaKLUU OT TEMIEPATYPbl PEarupyrOLIuX BEIIECTB.
JlaGopaTopHble ONBITHI
B3aumojelicTBue aMMHaka u XJIO0pOBOJOPOAA.
Peaknus HeTpanuzanum.
Habmronenue TemnoBoro addekra peakiuu HeUTpain3aimm.
B3anmoperictBrue cepHoit KucaoThl ¢ okcuaoM meau (11).

Paznoxenue MEpoOKCHUa BOAOPOJa C MIOMOIIBIO KaTala3bl KapTO(i)eJ'I}I

ook wdE

3aBHCHMOCTh CKOpPOCTH XHMHUYECKOH pCakiuu OT MPpHUPOABLI PECATUPYIOIIUX BEIICCTB Ha IMPUMCEPCE B3aUMOACHCTBUS pacTBOpPOB TI/IOCYJ'IB(I)B.TB.



HATpUs U XJopuaa 6apusi, THOCYIb(aTa HATPUS U CONSTHON KUCIIOTHI.

7. 3aBUCUMOCTbL CKOPOCTH XMMHYECKON PEAKI[MU OT MPUPO/Ibl METAJIOB IIPY UX B3aUMOJIEHCTBUM C COJITHOU KUCIIOTOM.
8. 3aBHCUMOCTBH CKOPOCTH XMMHYECKOM PEAKIIMU OT MPUPOIbI KUCIIOT IPH B3aUMOICHCTBHH UX C HKEIE30M.

9. 3aBHCHUMOCTBH CKOPOCTH XMMHYECKOW PEAKI[MU OT TEMIIEPATYPHL.

10.  3aBHCMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMHU OT KOHIIEHTPALHH.

11.  3aBuCHMMOCTH CKOPOCTH XMMHUUYECKON PEAKIIUH OT ILIOIIA[1 CONPUKOCHOBEHHUS PEArMPYyIOIIUX BEIIECTB.

12.  3aBHCMMOCTH CKOPOCTH XMMHUYECKON PEAKIIUH OT KaTalIn3aTopa.

XuMHYeCKHE PeaKMH B PACTBOPAX IJIEKTPOJIUTOB
[Tonatue 00 >MEKTPOIUTHYECKON TUCCOIMAIMHU. DJIEKTPOIUTHI M HEIICKTPOJUTHL. MeXaHu3M JUCCOLMAIMH JIEKTPOJIUTOB C PA3THUYHBIM
xapakTepoM cBsi3H. CTeTeHb JIEKTPOTUTHIECKOM nucconnanui. CHIbHBIC U C1a0bIe JIEKTPOITUTHIL.
OcCHOBHBIE TIOJIOKEHHSI TEOPUH IEKTPOJUTUUECKON aucconmaruu. Kinaccudukamms HOHOB U X CBOMCTBA. KHCIOTHI, OCHOBaHMS U COJIA KaK
ANEKTPOJUTHL. VX Kiaccudukanus u 1uccoruanus.
OO0mue XMMHYECKHE CBOWCTBA KHCJIOT: M3MEHEHHE OKPAaCKW HWHAWKATOPOB, B3aMMOJICUCTBHE C METAUIaMU, OKCHUJIAMU U THIAPOKCHIAMH
METaJUUIOB M COJISIMU. MOJIEKYIISIpHBIC ¥ HOHHBIE (TTOJTHBIC U COKPAIIEHHBIC) YPABHEHHS PEAKITUH.
XUMUYECKUN CMBICIT COKPAIIEHHBIX YPAaBHEHUM. Y CIIOBUS MPOTEKAHUA PEAKIIUN MEXKTY SJICKTPOJIUTAMHU JI0 KOHIIA. PsiT aKTUBHOCTH METAJJIOB.
OOmMe XMMUYECKHE CBOMCTBA IENOYEH: B3aMMOJEHCTBUE C KHUCIOTAMH, OKCUJAMH HEMETAJIOB, cosaMu. OOIIHMe XMMUYECKHE CBOMCTBA
HEpPACTBOPUMBIX OCHOBAHUM: B3AaMMOJCHCTBHE C KUCIOTAMH, PA3JI0OKEHUE TPU HArPEBAHUM.
OO0mue XMMHUYECKHE CBOMCTBA CPEIHUX COJICH: B3aUMOJCHCTBUE C KUCIOTAMH, IIEI0YaMH, COJIIMA U METallllaMH. B3auMoielicTBrE KUCITBIX
COJIEH CO MICJIOYaMH.
I'uaponus, kak 0OMEHHOE B3aUMOJICHCTBUE COJICH ¢ BOJOK. [ MApOIN3 COMIM CHIILHOTO OCHOBAHUS U C1ab0i KUCIOTHI. [ Mapoau3 conu ciraboro
OCHOBaHMS U cuJibHOM KucioThl. [lIkana pH.
CBolicTBa KUCJIOT, OCHOBaHUH, OKCUJIOB M COJIEH B CBETE TECOPHUHU DJICKTPOJUTHUUYECKON TUCCOLMAILMU U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkiuu.
JdemoHcTpanum.
* cnblTaHWE BEIIECTB U UX PACTBOPOB Ha AJIEKTPOIIPOBOTHOCTb.
*  3aBHCHUMOCTb JEKTPONPOBOIHOCTH YKCYCHOM KHCIOTBI OT KOHIEHTPALIH.

® Z[BI/I)KCHI/IC OKpalICHHBIX NOHOB B 3JICKTPUYCCKOM IIOJIC.



* OrmpeneneHue xapakrepa cpefibl B pacTBOpax coJieil.
JlabopaTopHbIe ONbITHI.
13. Muccoumaims cnabbix 3JI€KTPOIUTOB Ha IPUMEPE YKCYCHOM KHCIIOTHL.
14. Vismenenue oKpacku HHIMKATOPOB B KUCIOTHOMU CPEJIE.
15.  Peakums HeWTpanu3anuy pacTBopa MIENIOYN Pa3InYHbBIMU KUCIOTAMHU.
16.  Tlomyuenue ruapokcuaa Memu (11) u ero B3auMoeHCTBHE C PAa3IMIHBIMU KUCIOTAMU.

17. BzaumoelicTBue CHIbHBIX KUCIOT ¢ okcuaoM meau (11).
18-20. BzaumoeiicTBrE KUCIOT C METAJJIAMHU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlonyuenue CTyIHs KPEMHUEBOM KHCIIOTHL

23. KauecTBeHHas peakiys Ha XJIOPUJL - MK CYIbGaT-uoHbI
24. Vi3sMeHeHne OKPACKHM MHIMKATOPOB B IEJIOYHOM CPEJIE.

25. B3anMoIeliCTBHE IEI0Yel ¢ YIIIEKHCIIBIM Ia30M.

26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSI.

27. Tonyuenne ruapokcuaa meau (11) u ero pasnoxenue.

28. B3anmoelicTBie KapOoHATOB ¢ KMCIIOTAMH.

29. Tonyuenue rugpoxcua xeneza(lll).

30. BzaumogpeiicTue xenes3a ¢ pactBopoM cynbdara meau (1)
IIpakTHyeckue padoTbl

1. CsoiicTBa KHCIOT, OCHOBAHMIA, OKCHJIOB U COJIEN B CBETE TEOPHHU DIIEKTPOIUTHIECKOM AUCCOIMALINY M OKUCIIUTEBHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIUI

HemeTanabl 1 UX cOeTUHEHUS
CTpOGHI/Ie dTOMOB HCMCTAJIZIOB M HX IIOJIOXKCHHC B HepHOﬂHqGCKOﬁ cucteme. Psn QJICKTPOOTPUIATCIIbHOCTH. KpI/ICTaHHI/I‘IeCKI/Ie peI_HéTKI/I
HCMCTAJJIOB — IIPOCTBIX BCIICCTB. AJIJIOTpOHI/ISI u eé IIPUYKUHLI. dus3nyeckrue CBOMCTBA HEMETAIIOB. O6H_II/Ie XMMHYECKHE CBOMCTBAa HEMETAJJIOB:
OKHCIINTCIBHBIC 1 BOCCTAHOBUTCIILHBIC.



l'anmorensl, cTpoeHHe MX aTOMOB M MoJieKysl. PU3HuUecCKHe M XUMUYECKHE CBOMCTBA T'aJIOT€HOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB
raJIoreHOB B 3aBUCHUMOCTHU OT UX IojokeHHsI B Ilepuonuueckoit cucreme. HaxoxJieHue rajaoreHoB B IPUPOJE M UX IOJIydeHUE. 3HAUEHUE U
MIPUMEHEHHE TraJIOrE€HOB.

["amoreHoBOIOpOABI M COOTBETCTBYIOLUIME UM KHUCJIOTHI: IUIABUKOBas, COJIsIHAs, OpOMOBOJOpOJHAsA, HOI0BOJOpoAHAs. [aloreHuipl.
KauectBenHnsbie peakiyu Ha rajJoreHu1-uoHbl. [I[puMeHeHne coeIMHeHM rajJoreHoOB U UX OMOJIOTHYecKasi POJib.

Oo6mas xapakrepuctuka 31eMeHToB VIA-rpymmel. Cepa B mpupoae u e€ moiydeHue. AJUIOTPOITHBIE MOJM(HKAIIMN Cephl U WX CBOWCTBA.
XHUMHUYECKUE CBOMCTBA CEPHI U €€ MPUMEHEHUE.

CepoBo10poA: CTPOCHHUE MOJIEKYJIbI, (PU3NUECKUE U XUMUYECKUE CBOMCTBA, MojlyueHue U 3HadeHue. CepoBopopoaHas kuciora. Cynbduasl u
ux 3HayeHue. JIoMuHOGOPHI.

Oxkcun cepsl (1V), ceprarcras kucnora, cyabdursl. KauecTBeHHas peakius Ha Cyab(QUT-1uoH.

Oxkcun cepsl (V1), cepras kucnora, cyabdarsl. Kpucramioruaparel. KauectBenHas peakuus Ha CylibgaT-HOH.

CepHast KUCTIOTa - CUITbHBIN 31eKTpoJiuT. CBOMCTBA pa30aBICHHONW CEPHON KUCIOTHI, KAaK THITMYHOW KHCIOTHI: B3aUMOJICHCTBUE C METAIIAMU,
OCHOBHBIMH ¥ aM(OTEPHBIMHU OKCUIAMH, OCHOBAHUSIMHU M aM(OTEPHBIMU THAPOKCHUIaMHU, coJIIMHU. KaduecTBeHHast peakiius Ha CyJIb(aT-HOH.

OO6mrast xapakTepuctuka 1eMeHToB VA-Trpynmbl. A30T, CTpOSCHHE aTOMa U MOJIEKYJbl. DU3NYecKne U XUMHUYECKHE CBOMCTBA U IPUMEHEHHUE
a3oTa. A30T B IPUPO/JIE U €T0 OMOJIOTUYECKAs POJIb.

AMMHMaK, CTPOCHHE MOJIEKYJIBI U (pu3nyeckue cBoiicTBa. AMMHUAdYHasi BOJa, HAIIATBIPHBIA CIIUPT, TUAPAT aMMHUaka. JJOHOpHO -aKIenTOpPHBII
MEXaHHU3M 00pa3oBaHMs KaTHOHA aMMoHMs. BoccranoButenbHble cBolicTBa amMmmuaka. Coiay aMMOHMS U MX NpuMeHeHue. KauecTBeHHas peakius Ha
KaTHOH aMMOHHUSI.

Oxkcubl a30Ta: HECOJICOOPA3YIOIINE M KUCIOTHBIC. A30THCTasl KHCIIOTa M HUTPUTHI. A30THAs! KACJIOTa, €€ MOJIydeHHEe U CBoMcTBa. HUTpath!.

docdop, crpoenue aroma u amiorponus. Pochumpl. Pochun. Oxcun dochopa(V) u oprodochopnas kucinora. Docharel. DochopHbie
ynoopenusi. THCeKTUIIIBI.

OOmas xapakrepucTuka 31eMeHTOB [V A-rpymnmbl: 0COOEHHOCTH CTPOCHMS aTOMOB, MPOCTBHIX BEIIECTB M COEIWHEHUN B 3aBHCHUMOCTH OT
noJioxkeHus a1eMeHToB B [lepuoauueckoii cucteme. Yriepo. AIIOTponHbIe MOIU(pUKaIuU: anmas, rpadut. AMOpdHBIN yriepoa U ero copra: caxa,
AKTUBUPOBAHHBIN Yroib. AncopOius. XUMHUUYECKUE CBOMCTBA yriepoaa. KokcoxuMuyeckoe Mpou3BOJACTBO U €ro mpoaykius. Kapous.

Oxcup yraepona(ll): crpoenue monekynbl, moiydeHue U ero cpoiictBa. Okcun yriepona(lV): cTpoeHue MONeKysbl, MOJy4eHHE U €ro
cBoiicTBa. YrosibpHas kucinoTa. Coiau yroiabHON KUCIOTHI: KapOOHATHI U THAPOKapOOHAaTh. TexHudyeckas U MUIleBas Co/a.

Heoprannueckue u opraHudeckue BEIIECTBA. YTIIEBOJAOPOJbl. XUMUYECKOE CTPOCHHE OPraHMYECKUX BEIIECTB, KaK MOPSIOK COEAUHEHUs
aTOMOB B MOJIEKYJI€ IO BaJICHTHOCTH.



Mertan, 3TaH, Kak IpeAeibHbIE YIJIEBOJOPOAbl. OJTWIEH M alETWIEH, KaK HENpeAeibHble (HEHACHIIIEHHbIE) YIIeBOAOpoAbl. ['opeHue
yrieBo1opoaoB. KauecTBeHHbIE peaKklMK Ha HENPEEIbHbIE COSAUHEHMUSL.
OTWIOBBIM CHHPT, €0 MOJy4YeHHe, IpUMEHeHne u (usnonorndyeckoe neiicteue. TpéxaTtomublid ciupt rimiepuH. KayecTBenHas peakius Ha
MHOTOATOMHBIE CIHPTHI. YKCYCHAs - IPEICTABUTENb KJIacca KapOOHOBBIX KUCIIOT.
Kpemuuii, crpoenue ero aroma u csoiictsa. Kpemuuii B npupose. Cunnumasl u cunnad. Oxeup kpeMuus(1Y). KpemuueBast kuciora u e€ coiu.
[Tpou3BoicTBO cTekia U rieMeHTa. [IpoayKIns CHITMKATHON IPOMBIIIUICHHOCTH: ONTHYECKOE BOJIOKHO, KepaMuka, dhapdop, dasHc.
OnTHyeckoe BOJIOKHO.
Hemerannel B npupone. @pakiimoHHast IeperoHka KMIKOro Bo3jlyXa Kak croco0 rmoyydeHus: Kuciaopoaa, a3oTa, aprosa. [lomyduenue pocdopa,
KpeMHUs, XJI0pa, Hoja. DIEKTPOIU3 pacTBOPOB.
[Tonyuenue cepHOI KUCIOTHI: ChIPbE, XUMHU3M, TEXHOJIOTHYECKasi CXeMa, METOI KUIISLIETo CII0sl, IPUHIUIIBI TEII000MEeHa, MPOTUBOTOKA U
uupkyasauu. OneyM. [Ipous3BocTBO aMMHaka: ChIpb€, XMUMHU3M, TEXHOJIOTHYECKas CXeMa.
JdeMoHcTpauuu
e Komnexius HeMeTaioB.
e Mojenu KpUCTAJUIMYECKUX PEIIETOK HEMETAJIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOP U MPUHITUIIEI €TO PAOOTHI.
e ['opeHue HeMETa/IOB - IPOCTHIX BEILECTB: Cepbl, (pocdopa, IPEBECHOTO YIJIsl.
e OOpa31bl raJOreHoB - IPOCTHIX BEIIECTB.
e BisaumMojelcTBHE rajJOreHoB ¢ METaJIaMU.
e BriTecHenue xjopa OpoMoM WM Hoja U3 pacTBOPOB UX CoJei
e Kosekuus npupoHbIX COEAUHEHNN XJI0Pa.
e BsaumopaelicTBue cepbl C METaNIaMU.
e ['opeHnue cepsl B KUCIOpOAE
o Komnekius cyabGUIHBIX Y.
e KayecTBeHHas peakuus Ha Cyabpua-uoH
e OO0eciBeurBaHUE OKPALLICHHBIX TKAHEH U IIBETOB CEPHUCTHIM I'a30M.
e BsaumopelicTBUe KOHLIEHTPUPOBAHHON CEPHON KHUCIIOTHI C MEBIO.
e OOyriMBaHHE OPraHUYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTOM.
e Jlnarpamma «CocTaB BO3qyXa».



Buneodparments! u cnaiiapl «IItuusu 6azapbi».

[Tomy4yenue, cobupanue u pacro3HaBaHHE aMMHAKA.

Paznoxxenne GmxpoMara aMMOHUS.

B3anMoeiicTBre KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEJIBIO.

['openue yepHoro nmopoxa

Pa3noxxeHne HUTparTa Kajaus U TOPEHUE JPEBECHOTO YIOJbKa B HEM

OO0pa3ibl TpUPOTHBIX coeArnHEeHH (hocdopa.

I'openue pochopa Ha Bo3ayxe U B KUCIOPOJIE.

[Tonygyenue 6emoro Gocdopa U UCIIBITAHUE €TO CBOMCTB

Komneknust «O6pa3iisl IpUPOIHBIX COSTUHEHUN YTIEPOIa

[Toptper H. [I. 3enunckoro. [lormomenne akTHBUPOBaHHBIM YIIEM paCTBOPEHHBIX BEIIECTB MIIM Ta30B.
YeTpoiicTBO MPOTUBOTA3A.

Monenu MoJeKys MeTaHa, 3TaHa, STUJIEHA U alleTUIICHA.

BsaumoneiicTBue stuneHa ¢ GpoMHONM BOJAON U pacTBOPOM I€pMaHTaHaTa Kajlus.
OO0mue XuMHUIECKHEe CBOMCTBA KHCIIOT Ha MIPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHas peakiivs Ha MHOTOATOMHBIE CITUPTHI.

Komnexuust «O0pasiibl IpUPOIHBIX COSTUHEHUN KPEMHHUSI.

Konnekuus crekina, KepaMUKH, LIEMEHTA U U3JIEIHHM U3 HUX.

Komnnekuus mpoiyKiuu CUIMKATHOM MPOMBIIIIIEHHOCTH.

BuneodparmenTs! u crnaiiapl «[Ipor3BoACTBO CTEKIIA U [IEMEHTaY.

Komnekuus «IIpupoansie coevuHeHNs HEMETAIIIIOBY.

BuneodparmenTs! u crnaiipl «PpakimoHHAs MIEPETOHKA KUIKOTO BO3IyXa»
BuneodparmenTs! u cnaiiasl «llonydueHrue Bogopoa, KUCIOPOAA U TalOTEHOB IEKTPOIUTUYECKUM CIIOCOO0M.
Mopenu anmapaToB Ui IPOU3BOJICTBA CEPHOMN KUCIIOTHI.

Mopenb KUMSIIEero ciosl.

Monenb KOJIOHHBI CUHTE3a aMMHMAKa.

Buneodparments! u cnaiiap! « I Ipon3BOICTBO CEPHOM KUCTOTHIY.
Buneogparments! u cnaiiapl «IIpon3BoICTBO aMMuaKay.



e Komnexuus «CpIpb€ ISl IOTY4YEHUSI CEPHON KUCIOTHD.

JIaGopaTopHbIe ONBITHI

31. Pacnio3naBaHue raJoreHuI-MOHOB.

32. KayecTBEHHBIE PEAKIMH HA CYJIb(AT-HOHBI.

33. KayecTBeHHas peaKius Ha KATHOH aMMOHHUSI.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTBI, KaK 2JIEKTPOJIUTA.
35. KavectBennsle peakiuu Ha GocdaT-1uoH.

36. ITonyyeHne 1 CBOWCTBA YrOJILHONW KUCIIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. Ilpomyckanue yrieKucIoro ra3a yepe3 pacTBOP CUIMKATA HATPUS.
IIpakTHYeckne padoThI

2. W3ydenne CBOWCTB CONSTHON KUCIIOTHL.

3. U3yuenue CBOMCTB CEPHOM KUCIIOTHL.

4. Tlonyyenre aMMHUaKa ¥ U3y4EHUE €TI0 CBONCTB.

5. IMonyyeHue yriIekUucaoro ra3a u U3y4eHue ero CBOMCTB.

Metanbl M UX coeTMHEHHUS

[Tonoxenune meramwioB B Ilepuonmyeckoir cucreme xumuueckux siaemeHToB J[. V. MenneneeBa, cTpoeHHE€ MX aTOMOB M KpPHCTAJLIOB.
Mertannuueckas CBsi3b U MeTaJUIMYecKasi KpUCTaJuIMueckas pemérka. du3nueckrue CBONCTBA METAIUIOB: 3JIEKTPO- U TEIUIONPOBOAHOCTh, OTPasKatoIas
CHOCOOHOCTb, MIIACTUYHOCTD. CIlsIaBbl YEPHBIE U LIBETHBIE.
Mertasibl Kak BOCCTAaHOBUTEINU. DIEKTPOXUMUYECKUH psll HanpsKeHuil. B3auMoelicTBre METaIOB ¢ HEMETalllIaMH, OKCUAAMU, KUCJIOTaMHU, COJISIMH.
AJIOMUHOTEPMHUSL.
CrpoeHue aTOMOB U MPOCTHIX BEIIECTB HIEIOYHBIX METAIOB. 3aBUCUMOCTh (PHU3UYECKHX U XUMHUUYECKUX CBOWCTB HICJIOYHBIX METANIOB OT 3apsoB
sep ux aroMoB. OKCHJIBI U TUJIPOKCUBI 11IEJIOYHBIX METAJUIOB, UX MOJIyY€HHUE, CBOMCTBA, MpUMEHEHHE. BakHelllne cou 1EeJOYHbIX METaIOB, UX
3HAYEHUE B )KUBOUW M HEXKUBOU MPHUPOJIE U B KUZHU YETIOBEKA.



CrpoeHre aTOMOB M TPOCTBIX BEIIECTB IEIOYHO3EMENIbHBIX METaNIOB. 3aBHCHMOCTh (DU3MUYECKUX M XMUMHUYECKUX CBOMCTB IEIOYHO3EMEBHBIX
METAJUIOB OT 3apsIOB sAJiep UX aTOMOB. OKCHUJIBI ¥ TUJIPOKCHUIBI IIIEJIOYHO3EMENTbHBIX METAJIOB, UX IOJIyY€HHE, CBOMCTBA U IpUMeHeH ne. BaxkHeiime
COJIM IIETIOYHO - 3eMETbHBIX METAJIOB, HX 3HAYCHUE B IPUPOJIC U )KU3HH YelioBeka. KapOoHaThl U THAPOKApOOHATHI KaTbITHSL.
JXKécTroCTh BOJIBI: BpeMEHHAs U nocTosiHHAsA. CrocoObl yeTpaHeHHsI BpeMeHHOH KECTKoCcTH. CIIoCOOB! yCTpaHSHHSI TIOCTOSTHHOU ®KECTKOCTU. VIOHH THI.
CoenuHeHus amiOMUHHUST B TMPUPOJE. XUMHUYECKUE CBOWMCTBA amOMUHUA. OCOOCHHOCTH OKCHAAa U TUAPOKCHAA aOMHUHHUS Kak amM(OTEpHBIX
coequHeHUH. BaxxHeiie comu amroMuHUs (XJIOpU, Cynbdar).
OcobenHoctu cTpoeHus: aToMa xeinesa. JKene3o B mpuposae. Baxkneitmme pyzasr sxene3a. Oxcunsl u ruapoxcunst sxkenesa(ll) u xenesa(lll). Comnm
xenesza(ll) u xeneza(lll). OOHapyxeHHe HOHOB KaTMOHOB JK€Jie3a B pacTBOpE. 3HaAUEHUE COEAMHEHUH Kele3a.
Koppo3sus xumudeckast U 2JIEKTpOXUMUYECKas. 3alliuTa METAJIJIOB OT KOPPO3UHU. MeTallIbl B MpUpoJie: B CBOOOHOM BHJIE€ U B BUJIE COCTUHECHHIM.
[Tonsarue o metayumypruu. YépHas u 1iBeTHas Metauryprus. [lupoMeramtyprus, TuApoOMeTauTyprus, dJIeKTpoMeTauTyprusi. JIOMeHHBIN Mpoliecc.
[TepepaboTka uyryHa B cTajib. DJIEKTPOJIU3 PACILIIABOB.
JdeMoHcTpauuu

* BzaumopelicTBue HaTpUsl, TUTUS U KaJbLHS C BOJOM.

* T['openue HaTpHs, MarHUs U JKeJIe3a B KUCIOPO/IC.

* Bcnblmka TEpMATHON CMECH.

*  BzaumopelicTBue cMeCH MOPOLIKOB CEPHI U JKeJe3a, IUHKA U CEPHI.

* BsaumopeiicTBHe alIIOMUHHUS C KUCIIOTAMH, IIIEJIOYaMH U BOJOM.

*  BzaumopeiicTBue xese3a U MEAU C XJIOPOM.

* BzaumopeicTBUE MEIM C KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM M a30THOM KMCJIOTOH (pa30aBIeHHON M KOHIIEHTPUPOBAHHOM ).

* Okpacka IIaMeHHU COECIMHEHUSMHU IIEJIOYHbIX METAJIJIOB.

* Okpacka IIaMeHH COEIMHEHUSIMU IIETOYHO3EMENIBHBIX METAJIOB.

e [ amreHue U3BECTH BOJIOU.

* IlosyueHue kECTKOM BOJIbI B3aMMOJIEUCTBUEM YIJIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJIOM.

*  VYcTpaHeHHE BPEMEHHOM )KECTKOCTH KUTITYEHUEM U J0OAaBKOM COJIBI.

* VYcrpaHeHHEe MOCTOSHHOM KECTKOCTH TOOABKOMW COIBI.

*  VoHUTHI ¥ MPUHIKIT UX ACUCTBUSA (BUACOPPArMEHT).

* Konnexkuus npupoIHbIX COETUHEHUN aTFOMUHUS.

® BI/I,Z[GO(I)paFMCHTBI U CIaigbl ((OKCI/I,Z[ AJIIOMHUHHUA U €TI0 MOI[I/I(I)I/IKaI_II/II/I».



* Tlomy4yenue ampOTEpPHOTO TUAPOKCHIA ATIOMUHUS U UCCIIEIOBAHUE €r0 CBOMCTB.
¢  Komreknusa «XUMHUYECKHE HCTOYHUKUA TOKA».
* Pe3ynpTaThl JUIMTENBHOIO SKCIEPUMEHTA IO U3YUYEHHUIO KOPPO3UU CTAJIBHBIX U3/IEIMM B 3aBUCUMOCTH OT YCJIIOBHH ITPOLIECCOB.
* Boccranonenue meau u3 okcuaa meau(1l) Bogopogom.
* Buneodparments! u cnaiiapl «I [pou3BOICTBO UyryHa U CTAI».
*  Buneodparments! u cnaiapl «3aenus U3 4yryHa v CTaim.
*  BuneodparmenTs! u cnaiiipl «IIpon3BoACTBO aTIOMUHUSD.
JlabopaTopHble ONbITHI
39.BsaumopeiicTaue xenesa ¢ pactBopoM cynbdara meau(ll).
40.TTony4enne n3BECTKOBOM BOIBI M OMBITHI C HEHA.
41.Tlonyuenne ruapokcuos xeneza(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIIMY Ha KATHOHBI JKeJIE3a
IIpakTHYeckne padoThI
6. IlomyueHue KeCTKON BOBI M CHIOCOOBI €€ YCTPaHEHHS.

7. Pemenue SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «MeTaibIy.

XuMHSA U OKPYKAWIas cpena
Crtpoenue 3emid: siApo, MaHTHsI, 3€MHask KOpa, X XUMUYeCKui cocTtaB. JIurocdepa u e€ xumudeckuit cocraB. Munepaisl. Pyapl. Ocagounbie
nopoabl. [lone3nsie nckonaemple. XUMHUECKUN cOCTaB ruApocdeprl. XUMUYECKHIl cOCTaB aTMOC(hEpHI.

HcTouHMKHN XMMHUYECKOTO 3arpsi3HEHHs OKpYyXatouieil cpezbl. [ 1o6abHble 3KOJI0rH4YecKre MpoOIeMbl YeI0BeUeCTBa: MapHUKOBBIHN 3 ek,
KHUCJIOTHBIE JI0K]IU, 030HOBBIE JBIPbl. MEXIyHApOJHOE COTPYTHUYECTBO B 0071aCTH OXPaHbl OKPYXKAIOIIEH CPelbl OT XUMUYECKOTO 3arpsi3HEHUSI.
«3enéHast XUMU».

JdeMoHcTpanun
*  Buneodparmentsl u cnaiiipl «CTpoeHue 3eMin 1 €€ XUMUYECKHI COCTaBy.
*  Komieknusi MUHEpAIOB U TOPHBIX MOPO/I.
*  Komnekuus «Pyasl MeTaimoBy.

® BI/I,Z[GO(I)paFMCHTBI U CIaigbl «['mobanbHbBIE PKOJOTHYECKHE HpO6J’ICMH YCJIOBCUYCCTBA».



JIaGopaTopHbIe ONBITHI
43. U3yuenue rpanuTa.

O000menne 3HAaHUH 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIBI.
IHoaroroBka kK OCHOBHOMY roCy/iapCTBEHHOMY 3K3aMEHYy
CrpoeHue aToMa B COOTBETCTBUU C MOJIOXKEHUEM XUMHUUYECKOT0 3ieMeHTa B [lepuonnueckoii cucteme. CTpoeHHE BELIECTBA: XUMUYECKAsl CBSI3b
Y KPUCTAITMYECKUE PEIIETKH. 3aBUCUMOCTh CBOWCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB (METAJUIOB, HEMETAIJIOB, O1arOPOIHBIX T'a30B) OT
MOJIOXKEHUS 21eMeHTOoB B [leproanueckoii cucreme. Tumosiorus HeopraHMUECKUX BEILIECTB, JAEJICHHE UX Ha Kilacchl U rpymnmbl. [IpeacraBureny.
[Ipu3Haky U ycia0BHS NMPOTEKAHUSI XUMUYECKUX peakiuil. TUIONOrus XUMUYECKUX PeaKIUil O pa3IMyHbIM OCHOBAHUSAM. Peakiinu HOHHOTO
oOMeHa. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIUU.
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKHUE CBOMCTBA COJICO0Pa3yIONIUX OKCHIOB, THAPOKCHUIOB (OCHOBAHUM, KM CIIOT U
aM(}OTEepHBIX THAPOKCUIOB), COJICH.

Temaruueckoe miannposanue (8 kiaacce)

Ne ypokos HasBanue pasnena, rinas KosmuecTBo yacos
Bcero N3 Hux (hopMBI KOHTPOJIS)
KOHTPOJIBHBIX MPaKTUYECKUX
pabot pabot

1 HayannHple TIOHATHS | 18 1 2
3aKOHBI XUMHU

2 Baxneiimmue 16 1 3
MPEACTaBUTETHN
HEOpPraHWYECKUX BEIICCTB.
KoanuectBeHHbIe
OTHOLIEHUS B XUMHUHU

3 OCHOBHBIC KJ1aCChI 10 1 1
HEOpraHUYECKUX
COEIMHEHUN

4 [lepuonuueckuii 3akoH U 7 - -
Ilepromuueckast  cuctema




XUMHUYECKUX DJIEMEHTOB /I,
n. MenpneneeBa u
CTPOEHHUE aToMa

5 Xumuyeckas CBS3b. 8 1 -
OKHUCIIUTEIIBHO-
BOCCTAaHOBUTEILHEIE
peakiuu

6 [ToBTOpEHUE 3 1 -

Peseps 2

UTOTO 64 5 6

IIpakTHyeckne padboTbl
IIpakTnueckas padora Nel. «[IpaBmia TexHuku Oe3zomacHOcTH npu pabote B kaOuHere xumuu I[lpuemsl oOpamieHuss ¢ 1a00PATOPHBIM
000pyI0BaHUEM U HAarpeBaTEIHLHBIMH MPUOOPAMID).
IIpakTn4yeckasi padora Ne2 « AHajinu3 MOYBBI
IIpakTnueckas padora Ne3 «Ilonydenue, coOupaHue U paclno3HaBaHUE KUCIOPOAay
IpakTuyeckas padora Ned «[lonmyuenne, coOnpanue U paco3HaBaHHUE BOJAOPOIA
IIpakTyeckas padora NeS «IIpurorosiieHne pacTBOPOB COJIEH ¢ MX 3aJaHHOM MacCOBO JIOJICH»
IpakTuyeckas padora Ne6 «PerieHne 3KCiepUMEHTaIbHbBIX 3a/1a4»

KonTpoabHbie padoThI
KonTpoabHast padora Nel no teme «HadanbHble TOHATHS U 3aKOHBI XUMHUU»

Konrpoabnas pa6ora Ne2 teme: «BaxkHelme mpecTaBUTEIM HEOPraHMIECKUX BemecTB. KomrmuecTBeHHbIC OTHOLICHUS B XHMUIDY
Konrpoabnas pa6ora Ne3 o Teme: «OCHOBHBIC KITaCChl HEOPTAaHMYECKUX COCTMHEHHI)
Kontpoabnas padora Nedno temam: «I13 u IICXD» n «Xumunyeckas casizp. OBPy

I'onoBasi npoMeKyTOUHASI ATTECTALMSA

IIpuMepHbIe HaNPaBJIeHUS POEKTHOM AeATeIbHOCTH 00y4YAKOIIUXCSH.
['eorpadus XMMUYECKUX HA3BaHUH.



Hcropust OTKpBITHS XUMUYECKUX JIEMEHTOB.

ButamuHbl 1 UX pOJIb B KU3HEICATEILHOCTH YEJIOBEKA.
Brinsune BUI0B XUMHYECKOM CBSI3M Ha CBOMCTBA BEIIECTB.
Brusinue meTtona 3aMmopaxxuBaHus Ha KAYECTBO MUTHEBOM BOJIBI.
Brusinue MUKpO3JIEMEHTOB Ha OpTraHu3M PAaCTCHUH.

Bona, koTopyro MbI IbeM

Bo3ayx, KOTOpBIM MBI JBIIIAM

3HavYeHHe pacTBOPOB JIJIsi OMOJIOTUH U METUTIUHBI.

KucnortHele ocagku: ux mpupoaa 1 mocaeaCTBUSI.

Coipb — 0e3 BUHBI BUHOBATAas!.

TemaTuueckoe mianuposanue (9 kiaacce)

Ne ypokos HasBanue pasnena, rinas KosmmuecTBo yacos
Bcero N3 vux (hpopmbl KOHTPOIIS)
KOHTPOJIBHBIX MPAKTHYCCKUX
pabot pabot
1 [ToBTOperne u o0oOmICHUE 5 - -
CBEICHMH 1O Kypcy 8
KJ1acca. XuMU4YecKue
peakiuu
2 XUMHYECKHE  pEakluu B 10 1 1
pacTBOpax
3 HemeTtamnsl u X 23 1 4
COEMHEHMS
4 Merajuisl 1 UX COEIUHEHUS 16 1 2
5 XuMug W OKpyXKaromas 2 - -
cpena
6 OO0oOmicHe  3HAHUKM IO 8 1 -
XUMHH 32 KypC OCHOBHOU




IIKOJIBI. IlogroToBka K
OcHoBHOMY
rocyJIapCTBEHHOMY
sk3ameny (OI'9)

Peseps 2

Hroro 64 4 7

IIpakTnueckune padoThl
IIpakTnueckas padora Nel. «Pemenune s3kciepuMeHTAIBHBIX 3a]a4 MO TeMe «DJIEKTPOJIUTHYECKas TUCCOLHALINS
IIpakTnueckas padora Ne 2 «/3yueHne cBONCTB COJISTHON KUCIOTHD)
IpakTHyeckasi padora Ne3 «/3yueHue cBONCTB CEPHOM KUCITOTHI»
IIpakTHyeckas padora Ned «[lonyyeHne amMuaka U U3y4eHHE €TO CBOMCTBY
IpakTuyeckas padora NeS«llonyyeHne yriekucioro ra3a U U3y4eHHe €ro CBOMCTBY
IpakTHyeckasi padora Ne6 «IlomydeHue 5keCTKOM BOBI M CIOCOOBI €€ YCTpaHEHUS
IIpakTHyeckas padora Ne7 «Pemenne skCcriepuMEHTaIbHBIX 3a/1a4 10 Teme «MeTauib»

KonTpoabHbie padoThl
KonTpoabHas padora Nelno teme «XMMHUYECKUE PEAKIIUN B pACTBOPAX AJIEKTPOITUTOB)
KonTpoabHas padora Ne2no teme: «HeMeTamnbsl 1 uX COEAMHEHUS
KonTpoabsHast padora Ne 3 o teme «MeTayib»
I'onoBasi npoMeKyTOUHASI ATTECTALUSA

IIpuMepHbIe HATIPABJIEHUSA NPOEKTHOM 1eATEILHOCTH 00y4al0IIUXCSl.
Bpewms B xumuu. CKOpOCTh XMMUUYECKOM PEaKIMu - OT YE€ro OHa 3aBUCUT?

Brnusinue npoAyKToB KOPPO3UH Ha PACTUTEIBHBIN U )KUBOTHBIH MUP BOJOEMA.
Xeneso B HamIeil )KU3HU.
3naere i1 Bbl, U3 4ero COCTOUT KOPITYC Balleil aBTOPYUKH ?
Hcnonb3oBaHne MUHEPATBHBIX YAOOPEHUN.
Kanpiuit HICTOYHHK JKU3HH, 3I0POBBS U KPACOTHI
KaneHpapHo-TemaTuyeckoe Na1aHUpOBaHME YPOKOB XMMUU B 9 Knacce. 68 yacos.



Ne Tema ypoka © OcHoOBHOe coJep:kaHne YPoKa XapaKTrepucTMKa OCHOBHbIX BUA0B Bupg 4.3. Oara
?E peATtenbHocTn obyuatowmxca (Ha KOHTpoOAA

n/n E 2 YPOBHE NpeaMEeTHbIX yuebHbIX nnaH
§ AeNcTBuif)

1-2 Krnaccudukarus 2 bunapusie coequnernst. OKCHUIBI Xapaxmepuzoeams OKCHIBI, 81
HEOPraHUYECKHX COJIC00pa3yIoIIne U TUAPOKCU/IBI (OCHOBAHMSI,

BEIIECTB U MX HeconeoOpasytomue. ['uapoKCu b aM(OTEepHBIC TUIAPOKCH/IBI, Ynp.6-9
HOMEHKIATypa OCHOBaHUs1, aM()OTEPHBIE, KUCIIOTHI. KHCJIOPOACOCPIKAIIUE KHUCIIOThI) U
CpenHue, KUCIIbIE, OCHOBHBIEC COJIH. COJIM 110 TUIAHY: COCTaB, CIIOCOOBI
JdeMoncTpannu. O3HaKOMIIEHHE C 00pa30BaHMs HAa3BaHUH, XapaKTEepPHbIE
KOJIJIEKITUSMH METAJIJIOB U | CBOWCTBA U MOJIyYEHHE.
HemerauioB. (O3HAKOMIJICHHE C Knaccugpuyuposams okcupl,
KOJIJIEKIIUSMU OKCHJIOB, KHCJIOT M COJIEH | THAPOKCHABI (OCHOBaHUS, aM(OTepHbBIE
THAPOKCH/IBI, KUCIOPOACOACPIKALIIE
KI/ICJIOTI)I) U COJIA 110 pa3_HI/I‘IHI)IM
MIpU3HAKaM.
Ymemwb nonTeepxKIaTH
XapaKTEePUCTHKY OTAEITHHBIX
MpeACTaBUTENEN KIIaCCOB
HEOPTaHWYECKUX BEIICCTB
YpaBHEHUSMHU COOTBETCTBYIOIIUX
peakiui.
Packpvisams B3aHMOCBSI3b
HEOPTaHWYECKUX COCAMHCHHM, Kak
TE€HETUYIECKYIO.

3-4 Knaccudukanus 2 O06001eHre CBEIEHNI 0 XUMHYECKUX Obvsacusmy NOHATHS «XxuMHUueckas | Ctaptosbit | §2
XUMUYECKUX peaxmusix. Kimaccudukarms PEaKIus, «PEaKIH COSTMHEHN, KOHTPO/b ynp.6-9
peakiuit XUMHYECKUX PEaKIHA M0 Pa3InIHbIM «PEAKITUH PATIOKEHU», «PEAKIIAN
CTapToBbIii OCHOBAHUSIM: COCTaBY M YHCITY oOMeHay, «pevaKuI/m 3aMEIICHUS,

KOHTPOJIb pearupyrommx 1 00pa3yommuxcs «peaxIuyu HeHTpaTnu3aIm,

BEIIIECTB, TeII0BOMY 3 dekTy,
HAalpaBJICHUIO, H3MEHEHHIO CTeIeHer
OKHMCIICHUSI 2JIEMEHTOB, 00pa3yIoIInX

«IK30TCPMUUCCKUEC pCaKIUUND,
OHAOTCPMHUYCCKUC PCAKIIUN,
«O6paTHMLI€ peakuum»,




pearupyomme BelecTa, dase,

HCIIONb30BAHUIO KaTallU3aTopa.
JlaGopaTopHble ONBITHI.

1. B3aumopelicTBue aMmMuaka u

XJIOpPOBOOPOA.

2. Peaxius HelTpanu3aimm.

3. Habmonenue temnoBoro s ¢exra

peakuuu HeUTpatu3anuu. 4.

B3aumonelictBue cepHO KUCIIOTHI C

okcuom meau(ll).

5. Paznoxxenue nepokcuia BoJopoaa ¢

MIOMOIIIBIO KaTajia3bl KapToges.

«HEOOpaTHMBIE PEaKLuN»,
«OKHCIUTEIbHO-BOCCTAHOBUTEIbHEIE
PeaKuum», «roMOreHHbIE PEaKIIUN,
«TeTEepOreHHbIE PEaKLuu»,
«KaTaJIUTUYECKHE PEaKIUI»,
peaKmum», «TemaoBor 3P QeKT
XUMHUYECKOU peakiuumy».
Knaccupuyuposams xummaeckue

PCaKIUU 110 pa3InYHbIM OCHOBAHUSM.

Onpedensims OKUCIATENH U
BOCCTaHOBHTEIb, TIPOIIECCHI
OKHCJICHHUS ¥ BOCCTAHOBJICHUSL.
Habarwdames vi onucsieames peakumm
MeXK Ay BELLECTBAMM C MOMOLLbIO
PYCCKOTO A3bIKa U A3bIKa XMMUW.

[Tonsatne o ckopoctn
XUMHAYECKOUI
peakuuu. Karanus.

ITonsiTHE O CKOPOCTH XMMUYECKON
pCaKuru. q)aKTopBI, BIIMAOIINEC HA
CKOPOCTbh XMMHUYECKUX PeaKIuil:
[IPUPOZA PEarupyIOIIUX BEIIECTB, UX
KOHILIEHTpaLys, TeMIlepaTypa, II0oIaib
COIPUKOCHOBEHUS, HAINYIHE
kaTtanuzaTtopa. Katanus.
JdemoncTpanun. 3aBUCHMOCTh
CKOPOCTH XMMUYECKON PEaKIH OT
IIPUPOABI PEarupyIOLINX BEIIECTB.
3aBUCHUMOCTb CKOPOCTH XMMHYECKON
peaKuuu OT KOHLEHTPALUH
pearupyoumx BeuecTB. 3aBUCUMOCTh
CKOPOCTH XMMUYECKON PEaKIH OT
IIOIAAN CONPUKOCHOBEHUS
pearupyroumx BemecTB («KUISILIHT
CJIO¥1»). 3aBUCUMOCTH CKOPOCTH
XUMHAYECKON PeakH OT TeMIIepaTyphbl
pearupyronmx BeLecTs.
JlaGopaTopHble ONBITHI.

ObvscHamb, 9TO TAKOE KCKOPOCTH
XHMHUYECKOU peakium».
Apeymenmuposams BEIOOP SIUHUIT
n3mepenus Vp.

Yemanasnusams ipuaHHO-
CJIC/ICTBEHHBIC CBSI3U BIIUSTHHUS
pa3INYIHBIX PAKTOPOB HA CKOPOCTh
XUMHUYECKUX PEAKIIHUM.

Habarwoams 1 onucvieams peakmmn
MEXTY BEIECTBAMU C TIOMOIIIBIO
PYCCKOTo (POAHOTO) S3BIKA U A3BIKA
XUMUH.

IIpo6ooump ONBITHI,
MOJITBEPIKAAOIIHE 3aBUCHMOCTh
CKOPOCTH XUMHUYECKOW PEAKI[UU OT
Pa3IMYHBIX (PaKTOPOB.

§3
ynp.3-5




6. 3aBCHUMOCTb CKOPOCTH XMMHUYECKOU
pPEeaKuuu OT MPUPOJBI PEarupyroIX
BEIIECTB Ha IPUMEPE B3aUMOJCHCTBHSI
pacTBOpoB THOCYNIb(aTa HATPUS U
xyopua 6apusi, THOCYIb(aTa HATPUS U
COJISTHOM KHCJIOTBI.
7. 3aBUCHMOCTH CKOPOCTH XUMHUECKOM
pEaKuuu OT MPUPOIBI METAIUIOB MPH UX
B3aUMOJICHCTBUU C COJITHOM KUCIIOTOM.
8. 3aBHCHMOCTH CKOPOCTH XHUMUYECKOMH
peaKnuu OT MPUPOABI KUCIIOT MPH
B3aUMOJICHICTBUHU HX C JKEIE30M.
9. 3aBHCUMOCTb CKOPOCTH XMMHUYECKOU
pEaKIuu OT TEMIIEPATYyPHI.
10. 3aBHCUMOCTH CKOPOCTH XUMHUIECKOM
pPEaKIny OT KOHIICHTPAIUH.
11. 3aBHCUMOCTH CKOPOCTH XUMHUYECKOM
PEaKInu OT IUIOIA N COTPHUKOCHOBEHUS
pearupyronmx BelecTs.
12. 3aBUCUMOCTD CKOPOCTH XUMHUIECCKON
peakLuy OT KaTaJlu3aTopa.

DIEKTPOJIUTHYECKAS ITonsiTHE 00 AJIEKTPONUTHICCKOM Xapaxmepuszoseambo TOHATHS §4
JICCOTTAAITIS JIUCCOITHATTIH. DIICKTPOIUTHI JTIACCOITHATTHS, «IJIEKTPOITUTHIY, ynp.5-
JIUCCOITHAITHI DJICKTPOINTOB C «HEDJIEKTPOIIUTHI. 10
Pa3IMIHBIM XapaKTEPOM CBSI3H. Yemanasnusamo MIPUINHHO-
CrereHb dIEKTPOTUTHISCKON CJIEIICTBEHHBIE CBSI3U MEXTY
mucconuanyy. CHIBHBIC U ClTa0bIe MPUPOAOH DJICKTPOIHMTA M CTEIEHBIO
3JICKTPOTHTHL. €ro JAWCCOITHAIINH.
Jdemoncrpanuu. VcnsiTanue BelecTB U | Yemanasausams MPUYUHHO-
WX PaCTBOPOB Ha DJIEKTPOIPOBOTHOCTH CIIEICTBEHHBIE CBSI3U MEXKIY THIIOM
JlaGopaTopHble ONBITHI. XUMHYECKOH CBSI3H B JIEKTPOIUTE U
13. JIucconmarus caadbix MEXaHHU3MOM €TI0 JUCCOIUALIIH.
3JIEKTPOIUTOB Ha MpUMeEpPe YKCYCHOM
KHCJIOTHL.
OcHoBHBIC OCHOBHBIE MTOJIOKEHUS] TEOPUHU Xapaxmepuzoeams TIOHSATHS «CTETIEHb §5
TOJIOXKEHHS TEOPHU 3JIEKTPOIUTUUECKON JTUCCOLUALINH. JIACCOITHATTHI, KCHITEHBIC ynp.5-




BIEKTPOJIUTUYECKON Kiaccudukarus HOHOB U UX CBOWCTBA. | JIEKTPOJIUTHD»,«CIIa0bIC 11
nucconmanuu (TD]T) Kucnorsl, O0CHOBaHUS U COTH KaK 3JICKTPOIUTHI, KKATHOHBD», «AHHOHBD»,
anekTponuThl. X knaccudukanus u «KHCIIOTBI», «OCHOBAaHHS», «COIU.
JMCCOLIALTHSL. Cocmasnsamy ypaBHEHHUS
JdemoHcTpanun.3aBUCHMOCTh 3JICKTPOTUTHYUCCKOM JTUCCOITAIIH
3JIEKTPONPOBOAHOCTH YKCYCHOM KHUCJIOT, OCHOBAHUM U COJIEH.
KUCJIOTHI OT KOHIICHTPAIIHH. Hnmocmpuposams nipuMepaMu
I[BI/I)KCHI/IC OKpaIICHHBIX HOHOB B OCHOBHBIC ITOJIOKCHUA TCOPHUUN
ANEKTPUIECKOM MOJIE. AJEKTPOTUTHYECKOH TUCCOLIUAIIH.
Paznuuams KOMIOHEHTBI
JIOKa3aTeNbCTB  (TE3UCOB, apIyMEHTOB
1 GOPMBI TOKA3aTENbCTBA)
8—9 | Xumunueckue OO01Me XuMUYEeCKHe CBOMCTBA KUCIOT: | Xapaxmepuzoeams oduIme §6
CBOCTBA KUCJIOT B WU3MEHEHHME OKPACKH MHIUKATOPOB, XUMHUYECKUE CBONUCTBA KUCIIOT C ynp.4-8

CBETE TEOPUH
AIEKTPOJTUTAYECKON
JUCCOLMAIIN

B3aMMO/ICHCTBUE C METAJJIaMU,
OKCHJaMH1 U THAPOKCUIaMU MCTAJIJIOB U
cossiMU. MoJteKyssipHbIE U HOHHBIE
(TomHBIE U COKpAIIEHHBIE) YpaBHEHHUS
peakuuii. XUMHUYECKUA CMBICIT
COKpaIlIEHHBIX YpaBHEHUHN. Y CJIOBUS
MPOTEKAHUS PEAKITUI MEXKTY
AJICKTPOIUTAMH 10 KOHIA. Ps
AKTHBHOCTH METAJLIOB.

JlaGopaTopHbIe ONBITHI.

14. V3MeHeHne OKpPacKH MHAUKATOPOB B
KHUCJIOTHOM cpejie.

HEWTpalu3allud  pacTBopa  MIENOYHU
pa3IMYHBIMH KHUCIOTaMH.

16. Ilomyuenmne rumpokcuaa meau(ll) u
€ro B3aUMOJCHCTBHE C Pa3IMIHBIMH
KHUCIIOTaMH.

17. B3aumojeiicTBrE CUIIbHBIX KUCIIOT C
okcugoM Memu(11).

18-20. BsauMmopmeiicTBHE KHCIOT C
MeTaJJIAMH.

21. KauectBennas peakuus Ha

MO3UIUN TEOPUH JIEKTPOITUTUYECKON
nucconuanuu. Cocmasnsime
MOJIEKYJISIPHBIE, TTOJTHEIC U
COKpaIIEHHbICHOHHBIC YPABHEHHUS
peaKIui ¢ y4aCTUEM KHUCIIOT.
Apeymenmuposams BO3MOKHOCTh
MIPOTEKAHUS PEAKITHI C yIacTHEM
KHCJIOT Ha OCHOBE ITpaBmiia beprome
U psiga aKTHBHOCTH METAJLIOB.
1Ipo6ooums OTIBITHI,
MTOATBEP K AATOIIHE XUMUICCKUE
CBOMCTBA KHCJIOT, C COOJIFOJIEHHEM
TIpaBUJI TEXHUKH O€30TaCHOCTH.
Habarwoams 1 onucwvieams peaxkiuy ¢
YYacCTHEM KHCIIOT C TIOMOIIBIO
PYCCKOTo (POJHOTO) SA3BIKA U SA3BIKA
XHAMHUH.




KapOOHATHI.
22. TlomyueHwe CTyAHS KpEMHEBOU
KHCIIOTHI.

10 XUMUYECKHUE Oo6mue XUMHYCCKUE CBOHCTBA Cocmaensims MOJIEKYIIIPHBIC, TTOJIHBIC §7
CBOMCTBA OCHOBAHUMN B3aUMO/JICHCTBUE C KUCIIOTaMH, M COKpalleHHbIC MOHHBIC YPaBHECHUSI ynp.4-7
B CBETE TCOPUH OKCHIaMH HEMETAILIOB, COILAMY. peaxiuii ¢ yuacTueM OCHOBaHHIl.
IEKTPOJIUTHIECKOM HEpaCTBOPHMBIX OCHOBAHMIL: Apeymenmuposame BO3MOJKHOCTD
HCCOLUALTHE B3aMMO/IEHCTBHE C KUCIOTaMH, MPOTEKAHNS PEAKLUH C yHacTHEM
pasioXeHne Mpyu HarpeBaHUH. OCHOBaHHI1 Ha OCHOBE ITpaBHJIa
JlaGopaTopHbie ONBITHI. bepromne.
24. VI3MeHeHre OKpacKu UHAUKATOPOB B | [Ip060oums ONBITHI,
IIEJIOYHOMN Cpejie. MOJTBEPKAAIOIINE XUMUIECKHE
25. B3auMopelicTBue 1eiouei ¢ CBOMCTBA OCHOBAHMH, C COOJTIOACHUEM
YTIIEKUCIBIM Ta30M. NPaBUJI TEXHUKH 0€30MaCHOCTH
26. KauecTBeHHas peakius Ha KaTHOH Habniooams n onuceieams peaxiym ¢
aMMOHUA. YYacCTHEM KHCIIOT C TIOMOIIHIO
27. Ilony4enue PYCCKOro (pOJHOTO) SI3bIKA U SI3BIKA
ruapokcuga meu(ll) u ero paznoxenne | XuMuu
11 XuMHUYeCcKue OO0mme XuMUYECKNE CBOMCTBA CpeAHNX | Xapakmepuzosams o0IIHE 88
CBOMCTRBA COJICH B CoJIeii: B3aUMOJICHCTBHE C KUCIOTaMH, XHUMHYECKHE CBOMCTBA COMIEH ¢ ynp.4-7

CBETE TEOPUU
AIIEKTPOJIMTUYECKOUN
NUCCOIUAITIH.

IeT0YaMHu, COJISIMU M METaIlJIaMH.
B3anmMopnelicTBre KUCIIBIX COJIEN CO
HIETTOYaMH.

JlaGopaTopHbIe ONBITHI.

28. BzanMoneticTBre kapOOHATOB C
KHCIIOTaMHU.

29. Ilony4yeHre THAPOKCHA
xeneza(lll).

30. BzaumonelicTBue xenes3a ¢
pactBopom cynbdara memu(ll).

TO3UITUN TEOPUH DJIEKTPOITUTUYECKOU
muccoruarm. Cocmasname
MOJIEKYJISIPHBIE, TIOJIHBIE U
COKpamniéHHbIE NOHHBIE YPaBHEHUS
peakuuii ¢ yyacTueM coseil.
Apeymenmuposamso BO3MOXHOCTB
MPOTEKaHUsI pEaKIuid C ydacTHeM
cojiel Ha OCHOBe INpaBuia beproie.
IIposooums OTIBITHI,
MTOITBEPIKAAFOIIINE XUMHYECKHE
CBOMCTBa Ccojel, C COOJIIOIEHHEM
MIPaBUII TEXHUKHN O€30ITaCHOCTH.
Habniwooams m onucvlieams peaxiym ¢
Y4acTHEM COJIeH C IIOMOIIBIO PYyCCKOTO
(pomHOT0) S3BIKA U SI3bIKA XUMHH.




12 ITonsatue o I'mpponus, Kak oOMeHHOe C.p.1 §9
TUAPOJIU3E COJIEH. B3aUMOJCUCTBUE COJIEH C  BONOH. | Yemanaenueams 3aBUCUMOCTb MEXIY ynp.4-6
l'anponu3 conu CUIBHOTO OCHOBAHMS U | COCTABOM  COMM M XapaKTepoM
cnaboi  kucnotel. ['mapomus3  comu | ruaponmsa.
caboro  OCHOBaHMS W  CWIBHOW | AHanuzuposamsv cpely pacTBOpa COJIH
kuciotel. Hlkana pH. C IIOMOILBI0 UHAUKATOPOB.
Hdemoncrpauun. OnpenencHue IIpoenoszuposams TAT TUAPOIN3A COIH
XapakTepa cpefibl B pacTBOpax COJeH. Ha OCHOBE aHaJIN3a ero popMyJbl.

13 IpakTHyeckas CBoiicTBa KHCIIOT, OCHOBaHUH, OKCUAOB | Ymems oOpamatbes ¢ jgadopatopHeM | M.P.1 Crp. 52
padora 1. Y COJIEW B CBETE TEOPUU o0opynoBaHNEM W HarpeBaTeIbHBIMHU
Pemrenue ANEKTPOTUTHYECKOH TUCCONUAIIUH U npubopaMd B COOTBETCTBHH  C
3KCHCpI/IMeHTaJ'II)HBIX OKHCHH’EGHBHO-BOCCTaHOBI/ITeIH)HBIX ImpaBUIaMu TeXHI/IE(I/I 6€3OHaCHOCTI/I.
sanad 110 TeMe peakuui. Habnooams cBoiicTBa SMEKTPOIHTOB

" IPOUCXOAAINUX C HUMU ABJICHUU.
«INEKTPOTUTHYECKAS
Habarwoame u onucvieams peakiuu C
AUCCOITUAIN Y4acTUEM DJIEKTPOJIMTOB C IMOMOIIbIO
€CTECTBEHHOTO (pyccxkoro W
POJTHOTO) SI3BIKA U SI3BbIKA XUMUH.
Dopmynuposamo BBIBOJIBI o
pe3yabTaTam MIPOBEACHHOTO
JKCIIEpUMEHTA.

14 O0o0611EHNE U Moar.K
CACTEMAaTU3alAA K.p.
3HaHUM 10 TeMe
«XUMHUYECKHE
peakuuu B
pactBopax
JIIEKTPOJIUTOB)

15 KonTpoabHasn K.P.1
paodora 1 o Teme
«XUMHUYECKHE
peakuuu B
pacTBOpax

QJICKTPOJIUTOB»




16 Oo61as CtpoeHue aTOMOB HEMETAIIJIOB U HX ObwsicHamb, 9TO TAKOE HEMETAILIEI. §10
XapaKTEPUCTHKA nonoxenue B [lepuoanueckoit cucreme. | Cpagnueams anioOTPOIHBIC ynp.4-8
HeMeTaUIOB Psia snexTpooTpuiaTenbHOCTH. BHUJIOM3MEHEHUS KUCIOPO/a.

Kpucrammuaeckue pemérku Packpvieams TpUUUHbBI AITOTPOITHH.
HEMETAJJIOB — IMPOCTHIX BEIIECTB. Xapaxmepuzosamo XUMHUYECKHUE
Amnorponus u €€ TPUYUHEIL. SJIEMEHTHI-HEMETAUILI U TIPOCTHIC
dusnyecKre CBOMCTBA HEMETAILIOB. BEIIICCTBA-HEMETaIbI: CTpOCHHUE,
OO01Me XUMUUYECKHAE CBOMCTBA (u3rUecKre U XUMHYECKHE CBOWMCTBA
HEMETAJIJIOB: OKUCIUTEIbHBIC U HEMETAJIJIOB.
BOCCTaHOBHUTEIILHBIE. Obwvsicuame 3aBUCUMOCTh
HemoncTpanuu. Komrexmus OKHUCJIUTEJILHO- BOCCTAHOBUTEIBLHBIX
HEMETaJUTOB. MOJIeNn KPUCTAJUTMYECKUX | CBOMCTB (wm npeocKasvleamy
peméToK HEMETaJIOB: aTOMHBIE CBOICTBA) 3JIEMEHTOB-HEMETANIOB OT
MoJeKyssipHbIe. O30HATOP ¥ MPHUHITUIBI | UX ToNoKeHus B Ilepuomamueckoit
ero pabotsl. ['opeHne HEMETAIOB - CHCTEME XHUMHYECKHX »dJieMeHTOB /I.
MPOCTHIX BEIIECTB: cepbl, ochopa, . Mengeneesa.
JIPEBECHOTO YTJIA. Yemanasnusamo MPUIUHHO-
CJIEJICTBEHHbBIE CBSI3H MEXITY
CTPOEHHUEM aTroma, XUMHAYECKON
CBSI3bI0, THUIIOM  KPHCTaJUTMYECKOU
pEIIeTKH HEMETAJJIOB Hu X
COEIMHEHNH, X (bu3mIecKkuMu
CBOMCTBaMH.
Jlokazvieamb OTHOCHUTEJIBHOCTD
MOHATHH «METAJII» U «HEMETAILI.

17 OOmas T'anorensl, cTpoeHHe UX aTOMOB U Xapaxmepusosams CTpPOCHHE, §11
XapaKTepUCTHKA MOJICKYIIL. DOU3NIECKHE U XUMUYIECKIE (1)I/I3I/I‘-IGCKI/IG 1 XUMHYCCKUC CBOﬁCTBa, yn p'6_8
3JIEMEHTOB CBOMCTBA TaJIOTCHOB. 3aKOHOMEPHOCTH MONydeHHe W MPUMEHEHHE TaJIOTeHOB
VIIArpymms: — W3MEHEHNS CBOWCTB TaJIOr€HOB B B IUIaHE 0O0Iero, OCOOEHHOI0 H
FATOICHOR 3aBUCHMOCTH OT HX IOJIO)KEHHS B €IMHUYHOIO.

Ilepuonnueckoii cucreme. Haxoxnenue | Yemanasnusamo MPUYUHHO-
raJioreHoB B MIPUPOJIE U UX MOTydEHHE. CJIEICTBEHHBIE CBSI3U MEXTY
3HaveHNe U MPUMEHEHHE TaIOTeHOB. CTpOCHUEM aToMma, XAMHYECKOH

JemoncTpannu.O0pasibl rajioreHoB —
MIPOCTHIX BellecTB. B3aumosericteue
TraJIOTEHOB C MeTaJUIaMH. BeITecHEHNE

CBA3bI0, THIIOM KpHCTaﬂHH‘IeCKOﬁ
peIHéTKI/I raJorcHoB, Ux (1)I/I3I/I‘IQCKI/IMI/I
1 XUMUYECKUMH CBOMCTBAMH.




XJIOpa OpPOMOM HJTH MOJia U3 PaCTBOPOB
HUX COJIEH.

18 Coenunenus l'anorenoBogopobl U Xapaxmepuzosamo COCTaB, §12
T ajioreHon COOTBETCTBYIOIME UM KUCIIOTHI: (hu3rUecKre U XUMHUYECKUE CBOMCTBA, ynp.4-9
IJIaBUKOBas, COJIsIHas, IMMOJIyUCHHUEC u MMPUMCHCHHEC
MOJ0BOJIOPOIHASL. T'anmorenuppl. COEAMHEHUN rajloreHoB c
peaxuu Ha rajoreHu-UOHbl. | MCIOJIBb30BaHUEM PYCCKOro (POJHOIO)
COCILI/IHCHI/Iﬁ TaJJOT'€HOB U UX S3bIKA U sA3bIKA XUMUU.
Ouosoruyeckas poJib. Ha3zvieams coeauHEHUs TAJIOT€HOB 10
Jemoncrpanus. Komrekius dhopmyne u cocmaensimes HOPMYJIBI 110
IIPUPOAHBIX COEAUHEHUH XJI0pa. X Ha3BaHMUIO
JlaGopaTopHble ONBITHI. Yemanasnusamo MIPUYUHHO-
31. Pacnmo3naBaHue TrajlOreHUI-HOHOB. CJIEICTBEHHEIE CBSA3H MEXITY
XUMUYECKOUN CBA3b10, TUIIOM
KpHUCTaJUIMYECKON pemerku
COCTMHEHUN rajioreHoB, X
(1)I/ISI/IT-IGCKI/IMI/I 158 XUMHUYCCKNUMHU
CBOMCTBaMH.
IIposooums, nabnodams 1
onucvI8ams XUMAYECKHH
9KCIIEPUMEHT 10 PaclO3HABAHHIO
raJIOreHUI-HOHOB C COOJTIOIEHNEM
MIPaBHJI TEXHUKH OE30IMacHOCTH.
Buvinonname pacdeTsl IO XUMHYECKUM
(hopMynaM © ypaBHEHHSIM peaKxilHii,
MIPOTEKATOIINX c ydacTuem
COEJMHEHUN raJOreHoB.
19 IIpakTnyeckas ConstHast KHCIIOTa - CHUTBHBIN Ymems oOpamatsest ¢ maboparopHbM | M.P.2 Crp.72
padora 2. AJEKTPONUT. TUNMHYHBIE PeaKIInU 000pyIOBaHNEM M HarpeBaTebHBIMA

«M3ydyenue cBOHCTB
COJITHON KUCIIOTBI»

KHCJIOT: B3aUMOJEHCTBHE C METAJNIAMU,
OCHOBHBIMHU U aM(pOTEPHBIMH
OKCHJIaMH{, OCHOBaHUSIMH aM(OTEPHBIMU
KadectBeHHas peakuusi Ha XJIOPHI-HUOH.

npubopaMd B COOTBETCTBHH  C
MPaBUJIaAMHU TEXHUKU OE30MaCHOCTH.

Habniooams cBOWCTBAa 3IEKTPOIUTOB
U TIPOUCXOJISIIIUX C HAIMH SIBIICHUH.

Habniodame u onucvieams peakuuu ¢
Y4acTHEM DBJICKTPOIUTOB C MOMOIIKIO
€CTECTBEHHOI O (pycckoro 158105




POIHOrO) SI3bIKA U A3bIKA XUMUHU.
Dopmyruposams BBIBOJIBI o
pe3ynbTaTam MIPOBEJICHHOT O
SKCIIEPUMEHTA.

20

OO0was
XapaKTePUCTUKA
aneMeHToB VI A -
xanbkoreHoB. Cepa

OO0m1as XxapakTepruCTHKa DIEMEHTOB
VIA - rpynmer. Cepa B npupoie u eé
MoJydeHue. AJIOTPOITHEIE
Moau(UKaluK Cephbl U MX CBOMCTBA.
XUMHUYECKHUE CBOMCTBA CEPHI U €€
MIPUMEHEHHE.
JdemoncTpanun.B3aumoneiicteue cepbl
¢ MerayaMu. I'opeHue cepsl B
KHCJIOpOAe

Jlasamb  OOIIyI0  XapaKTEPUCTUKY
aroMaM, IPOCTHIM  BEIIECTBaM U
COCJIMHEHUSM XaJILKOr€HOB B
3aBUCUMOCTM OT HX IIOJIOKEHUS B
Ilepronuueckoil cucreMe.
Xapaxmepuzosambo CTpOCHHUE,
aJUIOTPOIHS, ¢duznyueckue u
XUMUYECKUE CBOMCTBA, MOIYYCHUE H
MpUMEHEHHE Cephl. Ycmawnasiusamo
MPUYUHHO-CJICICTBEHHBIC CBSI3HU
MEXKTY CTpOCHUEM aToMma,
XAMHYECKOMN CBSI3EIO, THIIOM
KPUCTAJUIMYECKOW PEIIETKHA CEPBI, €€
(hU3HUECKUMHU n XUMHYECKUMHU
CBOMCTBaMH.

Buinoanams pacy€rbl 0 XUMUYECKUM
dbopMynaM M ypaBHEHHSIM PEaKIlHii,
MIPOTEKAIOIINX C yIACTHEM CEpPBI.
IIposooums, Habrooams n
ONUCHIBAMb XHUMUYECKUH
JKCIIEPUMEHT II0 TOPEHHUIO CEephl Ha
BO3AyXe HW B  KHCIOpOAE C
COOII0IEHU EM TIPaBHII TEXHUKH
0€e30MIacHOCTH.

C.h.2
«lanoreHbI»

§13
ynp.5-7

21

CepoBoopoa u
cynabGhuIbI

CepoBoaopoa: CTPOECHHE MOJIEKYIIbI,
(u3nvecKre 1 XUMHUYECKUE, TOTyIeHUE
u 3HaueHne. CepoBOIOPOAHAS KUCIIOTA.
Cynbpduasl 1 UX 3HaYCHUE.
JlromuHOGDOpHI.

JdemoHcTpanus.

Konnekuus cynbhuanbIx pyx.
KauecTBenHas peakiysi Ha cyabhua-

Xapaxmepuzoeams cOCTaB,
(u3nvecKne 1 XMMHYECKHE CBOIMCTBA,
NOJTy4eHHE U IPUMEHEHHE
COEIMHEHUU Cepbl B CTEIEHU
OKHCIIEHUS -2 C UCIIOIb30BAHUEM
PYCCKOro (pOAHOro) SI3bIKA U SI3bIKA
XUMUH.

Hasvieams coeMHEHUs Cephl B




HOH.

CTEICHU OKUCIICHHMSI -2 110 (hopMyIie U
cocmagnams HOPMYIIBI 10 UX
HazBaHuto. Cocmasnsime
MOJIEKYJISIPHBIE U HOHHBIC YPABHEHUS
peakuuii, XapakTepusyroue
XUMHUYECKHE CBOMCTBA COSAUHEHUM
CEpBI B CTCIICHU OKUCIICHUS -2.
Onucwvieamo MPOLIECC OKUCIICHHUSI-
BOCCTaHOBJICHUS, Onpedesimp
OKHUCJIUTENh U BOCCTAHOBHUTEIH U
COCMaGsiMsb SJICKTPOHHBIN OanaHc B
peaKIusIX ¢ y9acTHEM CEphI B CTEIEHU
OKHCIICHUS -2.

Yemanasnusams npuanHHO-
CJIEIICTBEHHBIC CBSI3H MEXITY
XUMHAYECKOH CBSI3BIO, TUIIOM
KPUCTaJUIMYECKON peETKU
COCTMHEHUN Cepbl, X (PU3NICCKIMHU U
XUMHAYECKUMHU CBOHCTBAMH.

22

Kucnoponusie
COCTMHECHUS CEPhI

Oxkcun cepoi(1V), cepaucras kuciora,
cynp¢uTsl. KagecTBeHHas peakius Ha
CyIb(OHUT-HOH.

Oxcup cepsr (VI), cepras kuciora,
cyibdaTsl. Kpucrammoruaparsl.
KadectBennas peakuust Ha cynbdart-
HOH.

JemoHcTpanuu.

OO0ecrBeUrBaHNE OKPANTEHHBIX TKaHEH
Y [[BETOB CEPHUCTHIM Ta30M.
B3anmopelicTBre KOHLIEHTPUPOBAHHOM
CEPHOM KHCIIOTHI C MEAIBIO.
OOyrnBaHNE OpraHIMYECKIX BEIIECTB

KOHLIGHTPUPOBAHHOM CEPHOM KUCIOTOM.

JlaGopaTopHbie ONBITHI.
32. KauecTBEeHHBIE peakUUU Ha
CyJb(aT-HOHBI.

3anuceisams GOpMyITBI OKCHIOB CEPHI,
Ha3616aMb WX, ONUCLIEAMb CBOICTBA
Ha OCHOBE 3HaHUM O KHCIOTHBIX
OKCHJIAX.

Xapaxmepuzosams COCTaB,
(u3nyecKkne M XUMHUYECKHE CBOMCTBA
CEpHOI KHCIIOTBHl KaK 3JIEKTPOJIUTA C
WCIIOJIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA U A3bIKA XUMHUU.

Cocmasnamy MOJIEKYJISIPHBIE u
HOHHBIE ypaBHEHUS peakuui,
XapaKTePU3YIOMINX XUMHAYECKUE
CBOIICTBA CEPHOI KUCIOTHI.
Pacnosnasams cynbdaT-uoHBL.
Xapaxmepuzosamo CBOICTBa
KOHLIEHTPUPOBAHHON CEPHOM KHCIOTHI
KaK OKHCIIHTENSl C HCIOJIb30BAHUEM

§15
ynp.6-9




pycckoro (pojHOro) si3blka M S3bIKA
XUMUH.

Cocmasnameo ypaBHEHUS
BOCCTAaHOBHUTEIBHBIX peaxiuit
METOJIOM JIEKTPOHHOI0 OajaHca.
Buinoansams pacu€rbl 10 XUMHUYECKUM
(hopMysiaM ¥ ypaBHEHUSAM PEaKIIUH,
MPOTEKAIOIINX C YYaCTHEM CEpHOM
KHCIIOTBHI.

Habnooams u
XUMHYECKUHN DKCIIEPUMEHT.

onucsleams

23 IMpakTnyeckas Cepnas KHCIIOTa - CUJIBHBINA | Ymems oOpamatbest ¢ gabopatopusiM | M.P.3 CTp.86
padora 3. anekrponaut. CBolicTBa pPa30aBICHHOW | 00OPYZOBaHUEM M HarpeBaTEIbHBIMU
«VI3ydenue CBOMCTB CEepHOW  KHUCIOThI, Kak TUIHUYHOM | mpubopaMu B  COOTBETCTBHUH  C
CepHOI‘;I KUCIOTEBD KHCJIIOTHI: B3aHMOZIeI71CTBPIC C | IpaBUJIaMH TEXHUKHN 6630H3CHOCTI/I.

METaJUIaMH, OCHOBHBIMHU u | Habniooams CBOWCTBA JJIEKTPOIIUTOB

aM(bOTepHBIMI/I OKCHJIaaMu, " IIPOUCXOOAIUX C HUMHA SIBJICHUM.

OCHOBaHHSIMH u  amborepusiMu | Habrooams W onuckieams peakiiuu ¢

CHAPOKCHUIaMH, cojisiMu. KadecTBeHHas | y4acTHeM 3JICKTPOJIMTOB C IOMOIIIBIO

peaxiys Ha cynb(aT-HoH. €CTECTBEHHOT'O (pycckoro WJTN
POIHOTO) SI3bIKA U A3BIKA XUMUU.
Dopmyruposams BBIBOJIBI o
pe3yabTaTam MIPOBEACHHOTO
JKCIIEpUMEHTA.

24 Oo61mas OOmass  xXapakTepucTHKa JJIEMEHTOB | /lagamb OOIIYIO XapaKTEPUCTHKY C.p.3 §16
XapaKTEpUCTHKA VArpynmel. A30T, CTpOSHHE aToMa H | aTOMaM, IPOCTHIM BEIIECTBAM H ynp.3,4
XUMHYECKIX MoJeKynbl. Pu3NvecKne U XMMHYECKHE | COSNHEHUSIM B 3aBUCHMOCTH OT UX «Cepa u ee
SIIEMEHTOB CBOMCTBa M NMpUMEHEHHE a30Ta. A30T B | mojoxkeHus B [lepuoauyeckoi coeguHeHnaA»

VArpynmnsl. A30T

MIPUPOAE U €ro OMOoIOruyecKas poib.
JdemoHncTpanus.

Huarpamma «CoctaB Bo3gyxay.
Buneodparmentst u cnaiinst «lItnasn
0azapb»

CHCTEME.

Xapaxmepuzosambo CTpOCHHUE,
(du3MuecKue ¥ XUMHUYECKHE CBOMCTBA,
HoMydeHHe W TIPUMEHEHHE a30Ta C
WCIIOJIB30BAHUEM PYCCKOTO (POIHOTO)
SI3bIKA U S3bIKa XUMHU.

Hasvieams  coenmuHeHHs a3oTa IO
hopmyne u cocmagiames HOPMYIBI 110




X Ha3BaHUIO.

Yemanaenusameo MIPUYUHHO-
CIIEICTBEHHBIE CBSI3U MEXKIY
CTPOEHUEM aTOMa U MOJIEKYJIbI, BUAOM
XUMHUYECKON CBS3H, TUIIOM

KpUCTAJUIMYECKOM PEETKU a3oTa U
ero (QU3NYECKUMU W XUMHUYCCKUMU
CBOICTBaMH.

Buinoansames pacy€rsl 0 XUMHYECKUM
dbopMynaM M ypaBHEHHSIM PEaKIlHii,
MIPOTEKAIOIIMX C YYaCTHEM a30Ta.

25

AMMHaK.
Coi aMMOHUSA

AMMUaK, CTpoeHHE MOJIEKYJIBI U
(u3rueckue CBOMCTBA. AMMHUAYHAS
BOJIa, HAIIATBIPHBIN CIIUPT, THIPAT
aMMHuaka./[oHOpHO-aKIenTOPHBINA
o0pa3oBaHUs KaTHOHA aMMOHHUSI.
BoccranoButenbHble CBONCTBA
amvuaka. Co aMMOHWS B UX
npuMeHeHne. KadecTBeHHAs peakius Ha
KaTHOH aMMOHHSL.

Jdemoncrpanuu. Ilonyydenue,
coOMpaHne U paclo3HaBaHUE aMMHUAKa.
Pasnoxenue OmxpoMara aMMOHUSI.
JlaGopaTopHble ONbITHI.

33. KadecTBeHHas peakiiis Ha KaTHOH
aMMOHUS

Xapaxmepuzosamo COCTaB,
CTPOCHUE MOJICKYJIbL,QU3NUECKUE U
XUMHUYECKUE CBOWCTBA, IMOJYYCHHE U
MPUMEHEHHE aMMHUaKa c
HCITOJIb30BAHUEM PYCCKOTO (POTHOTO)
S3bIKA U SA3bIKA XUMHUU.

Hasvieams  conmu  aMMOHMSL 1O
dhopMyaM U cocmasisime

(hopMyITBI IO UX HA3BAHHSIM.
3anucvieams MOJIEKYJISIpHBIE u
MOHHBIE ypaBHEHUS peaxIuii,
XapaKTepHU3yIOIIe XUMHYECKHE
CBOMCTBa aMMHaKa U COJIE aMMOHHS.
Cocmasnamo ypaBHEHUS
BOCCTAHOBHTEIBHBIX  pEaKIHid  C
ydacTHeM aMMHaka C [OMOIIBIO
3JICKTPOHHOTO OataHca.

Yemanasnuseams IIPUYINHHO-
CJIICACTBEHHBIC CBA3U MEXAY BHIaMU
XUMHYCCKHUX CBA3 Cﬁ, THIIaMHA

KPUCTAIIMYECKAX PEIETOK aMMHaKa
U coyiell aMMOHHS U UX (PU3UUCCKUMHU
Y XUMHYECKUMU CBOMCTBAMH.

Ilposooums, Habadams u
onucHLI8amy XAMHAYECKUH

§17
ynp.6-9




SKCIIEPUMEHT TI0  PACIO3HABAHUIO
HOHOB aMMOHHS C COONIOACHUEM
MIPaBUJI TEXHUKHU OE30IMacHOCTH.
Buinoansames pacy€rsl 0 XUMHYECKUM
dbopMynaM M ypaBHEHHSIM PEaKIIHii,
MPOTEKAIOIINX C yYACTUEM aMMHaKa.

26 IpakTHyeckas [Tonmyuenue, cobupanue u Honyuameo, cobupamo u| NP4 Crp.94
padora 4. pacmno3HaBaHue aMmmuaka. M3ydenue pacnosnagams amMMmuak Obpawamsbcst
«ITonydenne PacTBOPUMOCTH aMMHaKa B BOJC H ¢ nabopaTopHbIM O00OpPYAOBaHHEM H
aMMUaKa ¥ H3ydeHNe XapaKTEPUCTUKA OCHOBHBIX CBOMCTB HarpeBaTeNbHBIMH  mpuOopamMu B
ero CBOﬁCTB)} ruapata aMmmMuaKa. KauyecTBennas COOTBCTCTBUU C IIpaBUJIaMHU TCXHHUKHU
peaKius Ha KaTUOH aMMOHHSI 0e30MacHOCTH.
Habnooams u ONUCHIBANY
XUMUYECKU I JKCIIEPUMEHT c
TTOMOIIBI0 PYCCKOTO (POTHOTO) SI3BIKA
U s3bIKa XUMHUH. Dopmyaupogamv
BBIBO/IBI o pe3ylibTaram
MIPOBEACHHOT0 SKCIIEPUMEHTA.
Compyonuuams B TIporiecce yaeOHOro
B3aUMOJCHCTBUS TIpu  paboTre B
rpyImax.
27-28  Kuciopojicoaepkaniue Oxcuipl a30Ta: HECOIeo0pasyroIIrue U Xapaxmepuzosamo cocras, | C.P.4 «AsoT | §18
COCIMHEHUS a30Ta. KHCJIOTHBIE. A30THCTasi KUCIIOTA U (usnveckre U XMMHUYECKHE CBOMCTBA, n ero ynp.5-8
HUTPUTEHI. TMOTYYCHUE M MPUMCHCHHE OKCHIOB | chenyHeHu
A30THas KUCIOTA, € MOTy4YCHUE U a30Ta C WCIONB30BAHUEM PYCCKOTO ax

cBoiicTBa. Hutpartsl.
JdemoncTpanuu.Bzaumonericteue
KOHIIEHTPUPOBAHHON a30THOM KHCJIOTHI
¢ Menpto. l'opeHue uépHOro mnopoxa.
Paznoxenue HUTpaTa Kanus U TOpEeHUE
JIPEBECHOTO YIOJIbKA B HEM.
JlaGopaTopHbIie ONBITHI.

34. XuMur4ecKue CBOMCTBA a30THOU
KHUCIIOTBI, KaK 3JIEKTPOJIUTA

(pomHOT0) S3BIKA W S3BIKA XUMUH.
Cocmagnams MONEKYISIPHBIE H
WOHHBIE YPaBHEHUS PeaKIIni,
XapaKTepU3yIOIe XUMUIECKHE
CBOMCTBa OKCHJIOB a30Ta.
Ycemanasnusamo MIPUYUHHO-
CIIEJICTBEHHBIE CBSI3U MEKIY BHIOM
XUMHUYECKOH CBSI3H, TUTIOM
KPUCTAJUTMYECKON PEIETKN OKCHIOB
azora ©W uxXx (QusHUeckUMH U
XUMHYECKUMHU CBOHCTBaMHU.




Xapaxmepuzosams COCTaB,
(hu3HUecKre U XUMHYECKUE CBOMCTBA
A30THOM KHCJIOTBI KakK 3JICKTPOJIUTA,
NPUMEHEHHE C  WCIOJIb30BAHHEM
pycckoro (pomHOro) si3bIKa W S3BIKA
XUMHHA.

3anucvieamo MOJIEKYJISIPHBIC u
HMOHHBIE YpPaBHEHUA peakuui,
XapaKTepU3yoIue XUMUYECKHE
CBOICTBAa a30THOM KHCJIOTHI Kak
3JIEKTPOJIUTA.

IIposooums, Habnooams u
onucvi8amo XAMHYECKUH
JKCIIEPUMEHT, XapaKTEPU3YIOMNN

CBOMCTBA Aa30THOM KHCIOTBI Kak
3JIEKTPOJINTA, C COONIOACHUEM TPABILI
TEXHUKHU OE30ITaCHOCTH.
Xapaxmepu3zoeamp a30THYIO KUCJIOTY
KaK OKHCJIUTENb.

Cocmasnsams ypaBHEHUS
XHUMHYCCKIE CBOMCTBaA a30THOM
KHCJIOTHI KaK OKHUCJIMTENSA, C IIOMOIIBIO
3JICKTPOHHOTO OataHca.

IIposooums, Habaroams n
onucwvleamsp XUMHAYECKUN
9KCIIEPUMEHT, XapaKTepH3YIOINH

CBOMCTBA Aa30THOM KHCIOTBI Kak
OKHUCIIHTENS, C COOTIONEHNEM TIPaBIII
TEXHUKHA 0€30I1aCHOCTH

29

docdop u ero
COCITMHCHUS

®docdop, ctpoeHue atoma u
ammorponusi. ®ochuner. Pocun.
Oxcug pocdopa(V) u oprodochopHas
kucnora. ®ocdatel. DochopHbie
ynobpenus. MHcekTHIn b
JemoncTpauun.O0pasisl IPUPOIHBIX
coequHeHuit docdopa. ['openne

Xapaxmepuzosambo CTpOCHHUE,
aJUTOTPOIITHIO, (uznueckue "
XMMHYECKUE CBOWCTBA, TONy4eHUE M
MIpUMEHEHHNE tdochopa c
UCIIOJIb30BaHUEM PYCCKOrO (POIHOTO)
SI3bIKA U S3bIKa XUMHU.
CaMOCTOSITEIBHO ONUCHIBAMb




¢docdopa Ha Bo3ayXE U B KHCIOPOIE.
[Tomyuenue Genoro gochopa u
UCIIBITaHKE €ro CBOMCTB
JlaGopaTopHsie
onbIThl.35.KauecTBeHHBIE peakinK Ha
dhochar-uon

cBoiictBa okcug pocdopa(V) kak
KUCIIOTHOI'O OKCHJIA U CBOMCTBA
opToochOopHON KHCIIOTHI.
Hnmocmpuposamy 3TH
CBOICTBAa ypaBHEHUIMU
COOTBETCTBYIOIUX PEAKIIU.
IIposooums, Habnooame u
ONUCHIBATNY XUMHYECKHUI
9KCIEPUMEHT C COONIOICHHEM MPaBUII
TEXHUKH O€30MaCHOCTH.
Pacnosnasams hochar-uoHbI.

30 O6mas Oo6mias xapakrepucTtrka inementoB IV | /lasams  00LIyt0  XapaKTEPUCTHKY §20
XapaKTepUCTHKA A- rpynibl: 0COOCHHOCTU CTPOCHUS aroMaM, [POCTBIM  BEIIECTBAM H ynp.6-8
snemenToB 1V A- aTOMOB, ITPOCTHIX BEILIECTB U coequHeHussiM  diemedHros IV A-
rpyHHLI. COCIMHCHNHU B 3aBUCUMOCTH OT Tpynmnbl B 3aBUCHUMOCTH oT I/Ii(

VEmepor. TIOIOMEHHS JIEMEHTOB B TIOJIOXKEHHSI B [epuomnyeckoit
[epuoauueckoit cucreme. Yriepos. cHcTeMe. Xapaxkmepuzosamuo
AnorporHble MOTU(UKAIINN: aIMas3, CTpOEHHE, aJUIOTPONHIo, (U3NUECKHe
rpadur. AMopHBII yraepon u ero Y XMMHYECKUE CBOICTBA, MTOJIyYEHUE U
copTa: ca)xa, akTHBHPOBAaHHBIA yTOJIb. nMpuMeHeHne aMop(HOro yriepoaa u
AncopOrus. XUMHYIECKUE CBOMCTBA €ro  COPTOB C  HCIIONH30BAaHUEM
yraepona. Kokcoxummudaeckoe pycckoro (pomHOTo) s3bIKa M SI3BIKA
MIPOM3BOACTBO U €T0 MPOIYKIIHS. XUMUH.
KapOumpr. Cpaenusamsb CTpOCHUE U CBOWCTBA
Jdemoncrpanun. Komnekmus «O6pasnpl | anMasza u rpadura.
MIPUPOIHBIX COSANHEHUH YTiieponay. Onucwvieams OKUCIATENBHO-
IToptper H. /1. 3emunckoro. BOCCTAHOBUTENIbHBIE CBOMCTBA
[ormnomenre akTHBUPOBAHHBIM YTIIEM yriepona.
pacTBOPEHHBIX BEIIECCTB MITH Ta30B. Ilposooump, Haobavoams u
VYerpolicTBO IpOTUBOrasa OnuUCwHIBams XUMHUYECKUU
SKCIEPUMEHT C COOIOJICHHEM TPaBUIT
TEXHUKH O€30ITaCHOCTH.
31 Kucnopoacoaepxariiue Oxcup yranepona(ll): ctpoenue Xapaxmepuzosamo COCTaB, §21
COEIMHEHNS YIIIepoIa MOJIEKYIIBI, TTIOTyYEHHE U €r0 CBOMCTBA. | (PU3NYECKHE W XMMUYECKHE CBOWCTBA, ynp.4-8

Oxcun yrnepona(lV): ctpoenue
MOJIEKYJIbI, TOYYSHUE U €ro CBOWCTBA.

MNOJTy4YCHHUC W TIPUMCHCHUC OKCHUIOB
yriepoZa € UCIOJIb30BAHUEM PYCCKOI'O




VYronbHas kucnora. Coau yrolbHOU
KHCIIOTBI: KapOOHATHI
runpokapOoHathl. TexHudyeckas u
IUIIEeBas coja.

JlaGopaTopHble ONBITHI.
36.I1ony4enure u cBOICTBa YrOJIbHOM
KHCJIOTHI.

37.KauecTBeHHAas peakiusi HA kKapOoHaT-
WOH

(pomHOTO) SA3bIKA U SI3bIKA XUMHUH.

Yemanasnueams MIPpUYIUHHO-
CJICACTBCHHBIC CBA3U MCKAY BHUIAMU
XHUMHUYCCKUX CBs3 eﬁ, THUIIaMU

KPUCTAJUTMYECKUX PEIIETOK OKCHIIOB
yriaepona, Uux  (U3MYSCKUMH U
XUMHUYECCKUMU CBOI\/'ICTBaMI/I, a TaKXKeE
IIPUMEHEHHUEM.

Cobarooamo MpaBuia TEXHUKH
0e30mMacHOCTH TIPH  HCIIONB30BAaHUU
MIEYHOTO OTOTLIICHHS.

Oxazvigamy  TIEPBYIO TIOMOIIL TIPU
OTpaBJICHUU yrapHbIM ra3oM.
Xapaxmepuzosams COCTaB,
(uznvecKkue U XMMUYECKHE CBOKCTBA,
MIOJIyYEHUE W IPUMEHEHUE YIrOJbHOU
KUCJIOTHI U e€ conell (kapOOHAaTOB W
TUAPOKapOOHATOB) C MCIOIH30BAaHUEM
pycckoro (pogHOTO) s3bIKa W SI3BIKA
XUMUH.

Hnnrocmpuposams 3aBHCHMOCTD
CBOMCTB COJI€H YroJIbHOM KHCJIOTHI OT
UX COCTaBa.

IIposooums, Habroams n
onucwvl8ams XUMHYECKUHT
9KCIIEPUMEHT C COONIOIEHNEM TIPaBHIT
TEXHUKH O€30ITaCHOCTH.
Pacnoznasame xapboHaT-MOH.
Buvinonname pacdéTsl MO XUMHYECKUM
dopMynaM © ypaBHEHHSIM pEaKilHii,

TIPOTEKATOIINX c yJacTueM
COEIMHEHUH yriepoaa
32 IpakTnyeckas [onydenne, cobupanue u Ionyuam, cobupams u | MN.P.5 cTp.115
paGora 5. pacro3HaBaHKeE YrIIEKHCIIOrO rasa. pacnoswasams  YIIAEKUCHBIH  ra3
«lomyaenne U3ydenne pacTBOPUMOCTH yrileKucaoro | Obpawamvcs ¢ aGOPaTOPHBIM

YIJICKHUCIIOTO I'a3a 1

ra3a B BOJAC U XapaKTCPHUCTHKA

00 OpyAOBAaHUEM H HArpeBaTCIIbHbBIMU




HW3YyYECHUE €0
CBOWCTBY

KHUCJIOTHBIX CBOMCTB YTOJIbHOM
kucioTsl. KaduecTBeHHas peakius Ha
KapOOHAT- U THIPOKApOOHAT-UOHBI
KauecTBennnie peakiiuu Ha
HEIPEAEIbHBIE COCIUHEHUS.

npubopaMd B COOTBETCTBHU  C
MpaBUJIAMU TEXHHUKH 0€30I1aCHOCTH.
Habniooams u ONUCHIBANY
XUMHYCCKU T 3KCIIEPUMEHT c
MTOMOIIBI0 PYCCKOTO (POTHOTO) SI3BIKA
U s3bIKa XUMHH. Dopmyaupogamv
BBIBOJIBI 1o pesynbTaraMm
MPOBEJICHHOTO YKCIIEPUMEHTA.
Compyonuuamsp B Tiporiecce y4eOHOro
B3aUMOJICHCTBHS MTPH paboTe B
rpymmnax HeMnpeaenbHOro CTPOSHUSI.
Habnooams 3a X0O0M XHMHYECKOTO
JKCIIEPUMEHTa, ONHUCHIBATH €ro u
JIeNIaTh BBIBO/IbI Ha OCHOBE
HaOJIOICHNN.

QDuxcuposams pe3yJIbTaThl
JKCIEPUMEHTa C TOMOIIBIO PYCCKOTO
(poaHOTO) s3bIKa, & TAKKE C TTOMOIIHIO
XUMHUYECKUX (POpMYJT U ypaBHEHHI.

33

YrieBo10po bl

Heoprannueckue n opraHndecKue
BEIIIECTBA.

YraeBoaopoabl. XUMHUYECKOE CTPOEHUE
OpPTaHUYECKHUX BEIIECTB, KaK MOPSII0K
COEIMHEHNS aTOMOB B MOJIEKYJIE 110
BaJICHTHOCTH.

Meran, 3TaH, Kak mpeaeabHbIe
YTII€BOJOPOBI. DTUIIEH U alleTHIICH,
KaK HelpeaenbHbIe (HEHACKHIIICHHBIC)
yraeBoaoposl. ['openue
yriaeBogopoaoB. KauecTBeHHbIE
PeaKIuy Ha HelpenenbHbIe
COCIMHEHUI.

HdemoncTpanun. Moaenu Monekys
MeTaHa, dTaHa, YTHJICHA U alleTHUJICHA.
BzaumogeiictBre 3THIeHa ¢ OPOMHOM
BOJIOHN M paCTBOPOM IIepMaHTaHaTa

Xapaxmepuzosamuo 0COOEHHOCTH
cocTaBa M CBOKMCTB OpPraHMYECKHUX
COEMHEHUN.

Pasznuuame MpeaenbHbIe u
HenpeAenbHbIE YTIIEBOAOPOIBI.
Ha3zvieame wu 3anucvieams GHOpMyIbl
(MoNexymnsIpHbIE U CTPYKTYPHBIE)
YTIIEBOIOPOJIOB.

Ilpeonazams 3KCTIEpUMEHT TIO
pacro3HaBaHUIO COEAMHEHUM
HeMpeAenbHOTO CTPOSHHS.
Habrrooams 3a X0OOM XHMHYECKOTO
OKCIEpUMEHTa, OMNHCHIBATH €ro u

JienaTh BBIBOJIBI Ha OCHOBE
HAOIIONEHUIA.
Qurcuposams pe3yIbTaThI

IKCIICPUMCHTA C IIOMOLIBKO PYCCKOI'0

§22
ynp.6-8




Kajus.

(poaHOoro) fA3bIKa, a TAKKE C TOMOLIBIO
XUMHUYECKUX (HOPMYI U YpaBHEHHH.

34 Kucnoponaconepxa- OTUIIOBBINA CITUPT, €0 OTYYCHHE, Xapaxmepuzosamy  CIUPTBI,  Kak §23
IIM€E OPraHUYECKUE pUMEHEHHE U (PU3HOJIOTHYECKOe KHACJIOPOACOAep)Kalllie OpraHuyecKue ynp.3-8
COEIMHEHNS nevicteue. TpexaTOMHBIN CIMPT COEIUHEHHS.

ruepuH. KadecTBeHHas peakius Ha Knaccupuyuposamv ~ cnupTel 1O
MHOT0OaTOMHBIE CIIUPTHI. Y KCyCHAs - aTOMHOCTH.
IPE/ICTaBUTEINb Kilacca KapOOHOBBIX Ha3zvieame mpencraButeneil oaHo- u
KUCJIOT. TpéXaTOMHBIX CIIMPTOB U 3allMCbIBATh
JdeMoncTpannu.O0muye XuMU4ecKue u3 QOPMYIIBL
CBOMCTBA KHUCJIOT Ha IIPUMEPE YKCYCHON | Xapakmepuzoeams  KUCIOTBI,  Kak
kucioTel. KauecTBeHHas peakius Ha KHACJIOPOZACOAEpKaIUe OpraHuYecKue
MHOI'0OAaTOMHBIC CIIMPTHI. COCIMHCHU .
Has3zvieame MIpeJcTaBUTENEH
MMPEACIIbHBIX )51 HENPEACITbHBIX
Kap6OHOBBIX KHCJIOT U 3aIlMChIBaTh U3
(hopMyIIBL.

35 Kpewmuuii u ero Kpemuuii, ctpoeHue ero atoma u Xapaxmepuzoeamv CTPOCHHUE aTOMOB §24

COEIUHEHUS cBoiictBa. KpemHuii B ipupoje. U KpUCTAIOB,  (U3WYECKHE U ynp.3-7

Cumununs! 1 criad. Okeun
kpemumsi(1V). KpemauneBas kuciora u
eé conu.

Jdemoncrpanun. Komrekmus «O6pa3ib
MIPUPOIHBIX COSANHEHUIH KPEMHUS.
Komnekmus crekna, kepaMUKH, IIEeMEHTa
U U3JIEINI U3 HUX.

JlaGopaTopHbIe ONbITHI.

38. Ilpormyckanue yriaeKnucioro raza
Yyepes pacTBOp CHIIMKATa HATPHUS

XUMHYECKUE CBOMCTBA, TONYyYCHHE W
pUMEHEHHE KpEeMHUS c
HCITOJIb30BAaHUEM PYCCKOTO (POIHOTO)
SI3BIKA U SI3bIKA XUMUH.

Yemanasnuseams IIPUYNHHO-
CIICACTBCHHBIC CBA3U MEXOYy
CTpOCHHEM aTOMa, BUIOM XAMHYECKOM
CBs3H, THUIIOM KpHCTaHHI/I‘ICCKOﬁ

pPEmETKN KpeMHUS, ero (pu3nIecKuMu
1 XUMHUYECKHMH CBOMCTBAMH.
Buinonname pacy€rel Mo XUMHUYECKUM
(hopMynam U ypaBHEHUSM pEaKIIUH,
MPOTEKAIOINX C YIaCTHEM KPEMHHUS U
€ro COCaIUHCHUH.

Xapaxmepuzosamo COCTaB,
(hr3mueckre U XUMHUYECKHE CBOICTBA,
TIONTyYeHHE u MIpUMEHEHN e




COeIMHEHNH KpEMHUS c
WCIIOJIb30BAHUEM PYCCKOTO (POIHOTO)
SI3BIKA U S3bIKA XUMUH.

Cpasnueams TUOKCUBI yriepoaa U
KpeMHUs. Onucvléams BaKHEHIIE
THIIBI IIPUPOJHBIX COEIUHEHUN
KPEMHUS KaK OCHOBHOT'O JIEMEHTA
JTUTOC( EpPHI.

Pacnosnasams cunikat-uoH

36 CunmkarHas [Ipou3BoaCTBO CTEKIIA U IIEMEHTA. Xapaxmepuzoeamv CUITMKATHYIO §25
MIPOMBIIIIICHHOCTh IIpoaykuus cunukaTHOM MIPOMBIIIJIEHHOCTh U €€ OCHOBHYIO ynp.3,4
MIPOMBIIIIEHHOCTH: ONTHYECKOE MPOAYKIIHUIO.
BOJIOKHO, KepamuKa, apdop, dasHc. Ycemanasnusamos aHAIOTUN MEXKIY
OnTHYeCKOe BOJIOKHO. Pa3IUYHBIMY OTPACIIIMU CHIIMKATHOM
JeMoncTpannu. KoneKkiys npoayKIuy | IPOMBIIIICHHOCTH.
CHJIMKATHOM MPOMBIIIIEHHOCTH.
BuneodparmenTs! u craiiast
«I[IpOM3BOJCTBO CTEKIIA U IIEMEHTAY

37 [Tomyuenne Hemeramnsl B ipupoe. Onucvigams HaXOXKICHNE HEMETAIIJIOB C.p.5 §26

HEMETAJUIOB @pakroHHAs TEPErOHKa KHUIKOTO B nipupoe. Xapakxmepuzosamo «CoeguHeH | ynp.4-9
BO3JIyXa, KaK croco0 MmoydeHus (paKIMOHHYIO TIEPETOHKY KUJIKOTO -
KHCIIOpOJa, a30Ta, aprona. [lomydenne | Bo3myxa Kak COBOKYITHOCTh
dbochopa, kpemHHMsI, XJI0pa, HOJA. (hU3HYECKHUX ITPOIICCCOB. yrnepoaa,
DJEeKTpoNIn3 pacTBOPOB. Apeymenmuposams OTHECEHHE bochopa
JNemonctpamun. Komrexrus aKTHBHBIX HEMETAJIIOB K KPEMHMA
«IIpupoaHsie coenrHEHNS OKHCITUTENFHO-BOCCTAHOBUTEIHHBIM
HEMETaJLIOBY. Buneodparmentsr | mpomeccam.

«DpakIoHHas TEepPeroHka J>KUIKOTO
BO3ayXxa». BumeopparmMeHTsl U Cclaiiapl
«[lomydenue Bogopoaa, KUCIOpoJa |
raJoreHoB ANEKTPOIUTHIECKUM
Coco00M»

38 [Tonmy4yenue Tonydenne CepHOil KHCIOTBL CHIPBE, Xapaxmepuzoeams XUMU3M, CBIPBE, §27
BKHCUILIHX XMMH3M,  TEXHOJOTHMYecKas  cxema, | S1HAPaTypy, HAYHGHBIC HPHHLMIIE 1 ynp.5,6
XUMHUYCCKUX METOJ, KHUIALIEro Clos, IPUHIHUIBI HPOAYKIHMIO IIPOU3BONCTBA CCPHOU
COEIMHECHUH TEermI000MeHa, MTPOTHBOTOKA u | Xuenotsl. Cpasnusanms NPOH3BOACTBO




nupKyasun. Oneym.

IIpousBonctBo aMMUaKa:ChIpbE,
TEXHOJOTHUSCKas CXeMa.
JdemoHcTpanum.

Mopenu anmnaparos JUisi IPOU3BOACTBA
CEpHOM KHUCIIOThl. MoI€Nb KUISALLIETO
cnost. MoJienb KOJIOHHBI CUHTE3a
ammuaka. BuneopparMeHThl v cinaiabl
«IIpon3BOACTBO CEPHOM KUCIOTHD.
BuneodpparMeHTsl 1 cnaiabl
«IIpon3BoacTBo ammuakay. Komnekrus
«ChIpbe€ U1 OTy4YEHHs CEPHOM
KHCJIOTBDY.

CCpHOP'I KHCJIOTEI C ITPOU3BOACTBOM
aMMHakKa.

39 O06o06meHne 1Mo TemMe VY poK-ypakHEHHE C HUCIIOJIL30BAHKUE IIposooums  OLIEHKY  COOCTBEHHBIX noar.K.K
«HemeTramnnbl 1 ux CaMOCTOSTEIBHON pabOThI 1O JIOCTUKEHUU B YCBOCHUU TEMBI. .p.
COETMHEHUS BBIIIOJTHEHHUIO ITPOBEPOYHBIX TECTOB, Koppexmuposamv CcBOM 3HaHUSA B

3alaHUU U YIIPpaXXHCHUU COOTBETCTBHUU C IIaHUPYEMBIM
Pe3yIbTaTOM
THonyyams xuMudeckyro HHPpOpMaIUN
U3 Pa3IMYHBIX UCTOYHHUKOB.
IIpedcmagnsims MTHPOPMAITHIO 110 TEME
«Hemeranner» B BUAE TaOMNHII, CXeM,
OIOPHOTO KOHCIEKTa, B TOM YHCIIE C
npuMmeHeHreM cpeacte MKT/

40 KontpoabHas K.P.2
padora Ne2 no teme
«Hemeranmnel u ux
COEIMHECHUSD)

41 Ilonoxxenue ITonoxxenme METAIIOB B | ObwscHams, 9TO TAKOE METAJLIBI. §28
METAJLIOB B [lepronnueckoii cucrteme XUMHYECKUX | Pasauuames (GOPMBI  CyIIECTBOBAHUS ynp.6-8
TlepuoandecKoit onementoB  JI. WM.  Menneneesa, | METAUIOB:  DJIEMEHTBI M IIPOCTHIE

CUCTCMC, CTPOCHHUC

CTPpOCHUE HUX AaTOMOB H KpPHUCTAJJIOB.

BCIICCTBA.

ATOMOB U Merannnueckas CBS3b U METaJUIM4YecKast | Xapakmepuzo8ams XUMHAYECKUE
dusnueckue CBOJCTBa METAJIOB: | DJIEMEHTHI-METAJLIBI o nx
KPUCTAIIJIOB N
3JIEKTPO- ¥ TETUIONPOBOIHOCTE, ITOJIOYKEHUTO B [epnonnueckoit
m1acTUYHOCTh. CmyaBel  YE€PHBIE U | CHCTEME J. . MenpeneeBa.




IOBCTHBIC

IIpocnosuposamu CBOWCTBA
HE3HAKOMBIX METaJIOB 1o
MOJIOKEHUIO B [Tepnonnueckon
CUCTEME XHUMHUYECKUX 3JIeMEHTOB JI.
H. MennenecBa.

Yemanasnueamo MIPUYUHHO-
CIICICTBCHHBIC CBSI3U MEXY
CTPOEHUEM aTOMa, BUJIOM XUMUUYECKOU
CBSI3U, THUIIOM KPUCTAJUTMYECKOU
PEeWETKH  METAIOB —  MPOCTBIX
BEIIECTB U UX COSAUHEHUN.

42

OO01Ime XUMHYECKHE
CBOMCTBA METAJLIIOB.

MeTtaisl Kak BOCCTAHOBUTEIIH.

ONEeKTPOXUMUYECKHUM P HAPSDKEHUI.

B3aumonelictBue MeTaIoB ¢
HEMCTAaJllLIaMH, OKCUJJaMH, KHCJIOTaMH,
COJISIMU.

AmomunoTepMmust. JleMoHcTpanum.
BzaumonelictBue HaTpusl, TUTUS U
KaJblus ¢ BoJloi. 'opeHue Hatpus,
MarHus 1 jxese3a B KUCIOpoIe.
Bcnbinika TepMUTHON CMECH.
BzaumoneiicTBre cMecH TTOPOIIKOB
Cephl U XKeJe3a, [IMHKA U Cephl.
B3anmMopelicTBre alfOMUHUS C
KHCIIOTaMH, IIEI0YaMHU ¥ BOZOH.
B3anmMopelicTBre xene3a u Menu ¢
xJjopoM. Bzaumogeiicteue meau ¢
KOHIIEHTPUPOBAHHON CEPHOU KHUCIOTOU
W a30THOM KUCIIOTOH (pa30aBiIeHHON U
KOHIIEHTPUPOBAHHOMH ).
JlaGopaTopHblii ONIBIT.

39. BzaumonelicTBue *kenes3a ¢
pactBopoM cynbbara meau(ll)

Obvsicusimy, 9TO TAKOE PSJL
AKTUBHOCTH METAJIJIOB.

Ipumensims €ro I XapaKTePUCTHKH
XUMHUYECKUX CBOICTB MPOCTHIX
BEII[ECTB-METAJIJIOB.

0Ob606wame cUCTEMY XUMHYECKUX
CBOICTB METAJIJIOB
KaK«BOCCTaHOBUTEILHBIE CBOWCTBAY.

Cocmasnamo MOJIEKYJISIPHBIE
ypaBHEHUS peakiui,
XapaKTEePU3YIOLIIX XUMHYECKIE

CBOICTBa METAJIJIOB B CBETE yUEHHUs 00
OKHCIINTEILHO-BOCCTAHOBUTENBHEIX
MpoIleccax, a PEakUh C Y4acTHeM
3JIEKTPOJIUTOB, MIPEACTABIATh TAKKE M
B MOHHOM BHIIE.

Habarwoams m onucwvieams peaKkmu
MEXIYy BeIMECTBAMH C ITOMOIIbIO
pycckoro (pomHOro) s3bIKa W S3BIKA
xuMuH. CaMOCTOSITETIBHO 1POBOOUNTD
OIIBITHL, MOJITBEPIKIAFOIIHEC
XAMHYECKHE CBOMCTBA METAIIOB C
COOIIOIEHNEM MPaBHII TEXHHUKHU
0€e30MIaCHOCTH.

§29

ynp.4-
12




43-44 | OOmas CtpoeHue aTOMOB M MPOCTBIX BEHIECTB. | OObsicHsAmMbs ITUMOJIOTUIO Ha3BaHUS §30
XapaKTEPUCTHKA 3aBUCHUMOCTD (hm3HuecKux U | TPYIIIBI «IIETOYHBIE METAJUIBDY. ynp.1-5
IETOYHBIX XUMHUYECKUX CBOICTB LIETIOYHBIX | /lagams ~ OOLIyI0  XapaKTEPHCTUKY
METAIIOR METAJVIOB OT 3aps/IOB SiACP MX aTOMOB. | IIEIOYHBIM  MeTalylaM [0  HUX

Okcunbl W THUAPOKCUABI IIETOYHBIX | MOJOKEHHUIO B ITepuonnueckoi
METaJlJIOB, WX TMOJYyYEHHE, CBOWCTBA, | CUCTEME XHWMHUYECKHUX 3JIeMEHTOB [l
IIPUMEHEHHUE. Baxuelue conu | U. Menpeneesa.
IIEJIOYHBIX METAJIJIOB, WX 3HaueHue B | Xapaxmepusoeams CTpOEHHE,
KUBOU M HEKMBOW MPHUPOJAE U B )KHU3HU | GU3UUECKHE M XUMHUYECKHE CBOWCTBA
YyeoBeKa. HIETIOYHBIX METAJIOB B CBETE OOIIEro,
JdemoncTpanuu. Oxpacka miaMeHu OCOOEHHOTO U €TUHUYHOTO.
COEIMHEHUSMH IIETOYHBIX METAJIJIOB IIpeockazvieame ¢usnveckne "
XUMUYECKUE CBONCTBA OKCHUIOB U
THUAPOKCH/IOB IIETOYHBIX METAJUIOB Ha
OCHOBE WX COCTaBa M CTPOCHUSA W
IMOATBEPKIAATH IIPOrHO3bI
YpaBHCHUAMU COOTBETCTBYIOIUINX
peakiui.
1lposooums pacd€rpl MO XUMHICCKUM
dbopMynaM U ypaBHEHHSIM PEaKIIHA,
MPOTEKAIOMINUX C YIaCTHEM IIETOYHBIX
METAJUIOB U UX COETMHECHHUMN.

45-46 | Oommas CrtpoeHre aTOMOB | IMPOCTHIX BEMEeCTB. | OObsacHAmMbs DTUMOJIOTHIO Ha3BaHUS §31,
XapaKTepHUCTUKA 3aBUCUMOCTH (1)I/I3I/I‘ICCI(I/IX )54 TpyIIIbI «IIEMOYHO3EMENbHBIE yn p'3_6
IETOYHO3EMETbHBIX [IETOYHO3EMENTFHBIX METAJIOB OT METaJUTbD».

METAILIOB 3apsAa0B saep ux aToMoB. OKCHITBI U Jlasamsb 00NIYIO XapaKTEPUCTHKY

THAPOKCHIBI MIETOYHO3EMEThHBIX
METaJIJIOB, UX MONydYeHHne, CBOUCTBA U
npumeHenue. Baxxuneitme conu
EMOYHO3EMENbHBIX METAIIIOB,
WX3Ha4YEHUE B MMPUPOJIC U JKU3HU
yenoseka. KapOoHaTsr
THUAPOKapOOHATHI KaJIBIIHSL
JdemoncTpannu. Okpacka niaMeHH
COCMHEHUSIMH MIET0YHO3EMENbHBIX
MeTasuioB. ['alieHne n3BecTu BOAOMH.

meramuiam HA rpymims! (énovso-
3eMeEJIBHBIM MeTajljIaM) 110 UX
nosnoxenuto B [lepuoguueckoit
cUCTEME XMMUYECKUX 3JIeMEHTOB /I
. MenpeneeBa. Xapaxmepusogamu
cTpoeHue, GU3NIECKHE U XUMUUECKUE
CBOMCTBA LIETOYHO-3EMEIIBHBIX
METAJJIOB B CBETE OOLIEro,
0COOEHHOr0 ¥ eTMHUYHOTO.
Ilpedckazvisamp huzndeckue u




JlaGopaTopHBIii ONBIT.
40.TTomy4yenue U3BECTKOBOM BOMBI U
ONBITHI C HEU

XUMHYECKUE CBOUCTBA OKCUIIOB U
TUAPOKCUI0B MeTaiuioB HA rpyrmimbt
Ha OCHOBE X COCTaBa U CTPOCHUS U
noomeepaicoams MPOTHO3BI
YPaBHEHUSMHU COOTBETCTBYIOIIUX
peaxkuuid.

1lposooums pacy€rsl MO XUMHYECKUM
(dbopMynaM M ypaBHEHHSIM PEaKIIHii,
MPOTEKAIOIINX C YYaCTHEM ILENOYHBIX
METaJIJI0B U UX COCIMHEHHUH.

47 JKEcTKOCTh BOIBI U JKécTKOoCTh BOJIBI: BpEMEHHAsE U O0bACHAMD, UTO TAKOE «KECTKOCTh C.P.6 8§32
CIIOCOOBI €6 nocrostHHast, CriocoObl YCTpaHEHUS BOZBD». ynp.5-8
yCTpaHEHHS BPEMEHHON KECTKOCTH. . Paznuuams BpeMeHHYIO U « mn W3

YCTpaHEHUS MMOCTOSHHON KECTKOCTH. MTOCTOSIHHYIO KECTKOCTH BOJIBI. MeTanNbl»
WonuTts!. IIpeonazamsb criocoObl ycTpaHeHUs
JdemoHcTpanum. JKECTKOCTH BOIIBI /Ip0osooums,
ITomydenne x€cTkO  BOABI Habnooams N ONUCHIBAMb
B3aUMOJICUCTBUEM  YIJIEKUCIIOTO C | XMMHUYECKUMN IKCIIEPUMEHT, C
HU3BECTKOBOM  BOIOM. VYcrpanenue | coOIIOAEHNEM TPAaBUIT TEXHUKH
BPEMEHHOM JKECTKOCTH KHUIISTUYCHHEM W | 0€30MacHOCTH.

n00aBKOM COJTBI. Ycrpanenue

IIOCTOSIHHOM ~ KECTKOCTH  JJOOABKOM

cozpbl. IOHUTBI U IPUHIUIT UX JEHCTBUS

(BumeodparmeHr).

48 IIpakTnyeckas [Homyuenne >kEcTKOW BOABI Honyuamy, cobupamu u| N.P.6 Crp.
padora 6. B3aUMOJICHCTBHEM YTIIEKHCIIOTO C pacno3nasame YTIEKUCITBIN ra3
«ITonyderne U3BECTKOBOM BOZIOM. Y cTpaHeHue Obpawamvcss ¢ 1abOPaTOPHBIM 166

JKECTKOU BOJIBI U
CII0CcoOEbI €8
yYCTpaHEHUSI»

BPEMEHHOM JKECTKOCTH KUTISTICHUEM U
n00aBKOM combl. Y cTpaHeHUe
MOCTOSHHOM KECTKOCTH J00aBKOM
conpl. McpiTanme kECTKOM BOJIBI
pacTBOpPOM MbIIa

00Opy/IOBaHWEM W HAarpeBaTelIbHIMU
npubopaMd B COOTBETCTBHU  C
MPaBUJIaAMHU TEXHUKU OE30MaCHOCTH.
Habnooampe i OnuUCHIBAMD
XUMHAYECKUI 9KCTIIEPUMEHT c
MOMOIIIBI0 PYCCKOTO (POAHOTO) S3BIKA
U s3blka  XuMHH. Dopmynuposamo
BBIBOJIBI o pe3yibTaram
MIPOBEJICHHOT0 DKCIIEPUMEHTA.




Compyonuuamp B TIpoliecce yueOHOro
B3aUMOJCHCTBHS Tpu  pabore B
rpymmnax

49 ANOMUHUH U €ro CoeauHeHus aIOMUHUS B IPUPOJIE. Xapaxmepuzoeams aIIOMUHUA O €ro §33
COCIMHECHUS XUMHUYECKHE CBOMCTBA aTIOMUHMUSL. MOJIOKEHUTO B ITepnonnueckoi ynp.4-7
OCOOCHHOCTH OKCHJIa U THIIPOKCH 1A CHUCTEME XUMHUYECKUX diIeMeHTOB [l.
AIIOMUHUSI KaK aM(pOTEPHBIX H. Menneneesa.
coenuHeHui. BaxkHelmue conu Onucvieamsy cTpoeHne, Gusndeckue M
ATIOMUHUS (XJIOpUJ, Cyibdar). XUMUYECKUE CBOICTBA  aJIOMHMHUSI,
Hdemoncrpanuu. Komrexmus MOATBEPKAAasi UX COOTBETCTBYIOLIMMHU
MPUPOIHBIX COSAMHEHHH aTFOMITHHSI. YpaBHEHUSIMH PEaKITHil.
BuneodparmenTst u ciaipl «OKcuI ObvsicHsamb TBOMCTBEHHBIN XapakTep
AJFOMHUHHS U €r0 MOIU(UKALIMN, XUMUYECKUX  CBOHCTB  OKCHAAa U
[Monyuenue amdoTepHOro rHIPOKCHIA TUIPOKCUIA ATFOMUHUSL.
AJIOMUHUS 1 UCCIIEOBAaHUE €T0 CBOUCTB | KouKkpemu3uposanv
JIIEKTPOTUTHIECKOE TTOJTy9ICHHUE
METAJUTOB ONMUCAHUEM TIPOM3BOICTBA
ATIOMUHUS.
Ycemanasnusame 3aBHUCHMOCTh
oOmacteil TpUMEHEHHS aTIOMUHHS |
€ro CIUIABOB OT CBOMCTB.
1Iposooums pacd€rpl MO XUMHICCKUM
dbopMynaM U ypaBHEHHSIM pEAKIIHA,
MPOTEKAIOMINX C YIaCTHEM ATIOMHUHUS
U €ro COCOUHEHUI
50-51 Keneso u ero Oco0eHHOCTH CTpOEHHS aToMa xenesa. | Xapaxmepuzoseams MTOJIOKEHN € §34
COEIUHEHUS Kenezo B mpupone. Baxxueinme pyasl )keneza B Ilepuoaudeckoit cucreme ynp.4-9
xene3a. OKCHUABI M THAPOKCHTBI xuMHdeckux  onementos  J[. WM. no
xkene3a(ll) u (). Comm xeneza(ll) u MenpneneeBa, OCOOCHHOCTH CTPOCHHS BApUAHT
(111). O6Hapy)KeHUE HOHOB KATHOHOB aToMa.
JKenes3a B pacTBOpe. 3HaUCHUE Onucvigamo (hrsmueckue u am
COEIMHEHUU Kernesa. XUMUYECKUE CBOMCTBa xKenesa,

JlaGopaTopHble ONBITHI.
41.TTonyuenue ruapokcuos xemesa(ll)
u (1),

42.KayecTBEHHbIE peaKIUU HA KATUOHBI

MOJTBEPKAAsT UX COOTBETCTBYIOIIMMH
YpaBHEHUSIMU pEaKIni.

Obwscramo HaJIMYHE TIBYX
TEHETUYECKNX PSAJIOB  COEIMHEHUH




KCIC3a

xene3a Fe?'u Fo™,

Yemanasnusams 3aBHCUMOCTb
obnactell MPUMEHEHHUsI XKee3a U ero
CILJIABOB OT CBOMCTB.

1lposooums pacy€rsl MO XUMHYECKUM
(dbopMynaM M ypaBHEHHSIM PEaKIIHii,
NPOTEKAIOIINX C YYacTHEM JKele3a M
€ro COCIMHEHUM.

Habnodams n onuceieams peakuuu
MEXKIy BeIIeCTBAMU C  IOMOIIBIO
pycckoro (pOmHOTO) si3bIKa W SI3BIKA
XMUMHH.

52

IIpakTuyeckas
padora 7

«Pemenne
AKCIIEPUMEHTAIIbHBIX
3a7a4 1Mo Teme
«MeTamiby

Pemenue 3KCIIEPUMEHTAJIBHBIX
pacrno3HaBaHUE U NOJyYEHUE METAIIJIOB
M UX COeTMHEHHUH.

OKCIIEPUMEHTAIBHO uccnedosams
CBOMCTBa METAJJIOB U UX COCAUHEHUH,
peuiate SKCHOCPUMCEHTAJIBHBIC 3aJadu
1o Teme «MeTauib.

Pabomame c 1a60paTOPHBIM
o0opynoBaHNEM W HarpeBaTeIbHBIMHU
npuOopaMd B COOTBETCTBHH  C
MpaBHUJIAMHU TEXHUKH 0€30M1aCHOCTH.
Habniooams cBOiCTBa METAIJIOB U UX
COCTMHCHUMN u SIBIICHUM,
MPOUCXOIAINX C HAMH.

Onucwvieamo XUMHYECKUI
9KCIIEPUMEHT C TOMOIIBI0 PYCCKOTO
(pomHOT0) S3bIKA W S3BIKA XUMUH.
Dopmyruposams BBIBOJIBI o
pe3yabTaTam MIPOBEJICHHOT O
JKCIIEpUMEHTA

Onpeoensams (Ucxons W3 ydeOHOU
3a7a9H) HE0OX OTMMOCTh
WCTIOJB30BAHNS  HAONMIONEHUS WU
SKCIEpUMEHTA.

n.p.7

Crp.

177
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Koppo3sus meraminos
M CIIOCOOBI 3aIIUThI
OT Heé

Kopposus xumuueckas u
JJEKTPOXUMHUECKas. 3alUTa METaJUIOB
OT KOPPO3HH.

Obvsacusimp, 9TO TAKOE KOPPO3HUS.
Paznuuams XUMHYECKYIO u
IIEKTPOXUMHYECKYIO KOpPPO3UH.

C.p.7
«ANOMUHUIA

§35
ynp.4-9
no




JdeMoHcTpanuu. Hnmocmpuposamp MIOHATHUSA | U Kenes3o» | Bbibopy
Komnekuus «XumMuueckne HCTOUHUKH «KOPPO3USD»,
TOKa».Pe3ynpTaThl JJINTENBHOIO KOPPO3HSI», «AIEKTPOXUMHUYECKas
3KCIIEpUMEHTA 110 U3YUEHHIO KOPPO3UU | KOPPO3Us» IPUMEpPAMHU.
CTaJIbHBIX U3JEIUH B 3aBUCHMOCTH OT Xapaxkmepu3zoeams CTIOCOOBI 3aIIUTHI
YCIIOBHH MPOLIECCOB. METAJLIOB OT KOPPO3HUHU
54-55 Mertamisl B Merasibl B IpUpojie: B CBOOOIHOM Knaccuguyuposamo hopmbl §36
npupoze. [Tonsrue o BUJIC ¥ B BUJIC COCTMHEHUH. MIPUPOIHBIX COENNHEHHH METaNIOoB. ynp.3-9
MeTaTyprHu Ilonarue o Meraimypruu. YépHas u Xapaxkmepuzoeams o01UE CIIOCOOBI
[[BETHAsI METAJTyPTHA. MIOJIyYEHUS METAJJIOB: MTUPO-, TUAPO- U
[Mupomeramayprusi, THAPOMETAITYPTHS, | SJIEKTPOMETAJUTYPIHH.
3JeKTpoMeTaTyprus. JloMeHHbIH Koukpemusuposams 3111 ciocOOBI
nporecc. [lepepaboTka 4yryHa B cTainb. | MpUMEPaMU H YPaBHEHUSIMH PEaKIUii
OJEeKTpoNn3 pacriaBoB. C COCTaBJIEHHEM 3JIEKTPOHHOT O
JdeMoncTpaunu. Bocctanosnenue menn | 6ananca.
n3 okcuaa menu(ll) Bomopomom. Onucwvigams TOMEHHBIN TIPOIIECC 1
BuneodparmenTs! u craiiast JIIEKTPOJIMTUYECKOE ITOIy4YEHHUE
«IIpon3BOACTBO UyTYHA U CTAJIN». METaJIJIOB.
Buneodparments! u cnains «A3menmst Paznuuams u€pHble U IBETHBIE
U3 4yTyHa U CTaJIn». METalIbl, YyI'yYHBI ¥ CTaJIH.
BugeodbparMeHTH U CITali bl
«IIpon3BOACTBO ATIOMHUHUSY.
56 O0600111eHHE 3HAHUN Ypok-yrpaxHEHHE C UCIIOIb30BaHNE Ilposooums  OIEHKY  COOCTBEHHBIX MoAar.K
o teme «MeTaibD) CaMOCTOSTEIIbHOMN pa60T51 110 JIOCTIKEHUH B YCBOCHUHU TEMBI. K.p.
BBITIOJIHEHHIO ITPOBEPOYHBIX TECTOB, Koppexmuposams cBoM 3HaHUS B
3aJaHUM U yIpaKHEHUH. COOTBETCTBUU c IJITAHUPYEMBIM
Pe3yJIbTaTOM
THonyuams xuMu4ecKyro uH(opManuu
U3 PA3IMYHBIX HCTOYHHUKOB.
Ilpedcmasnams THPOPMAIIHIO TIO TEME
«Mertannel» B BUAE TaONML, CXeM,
OIIOPHOT'O KOHCIEKTa, B TOM HYHCIIE C
npumenenuem cpeacts UKT.
S7 Konrpoabnas K.P.3

pabora 3 1o Teme
«Metamib»y




58 XumMmuyeckas Ctpoenue 3emiu: sipo, MaHTUs, 3eMHast | Mumeepuposams CBEACHUS 110 §37
OpraHu3aLus Kopa, WX  XUMHYECKMH  coOCTaB. | (U3NUECKOH reorpaduul B 3HAHHS O
[IaHeTH 3eMJIs Jlutochepa W e€ XUMHUYECKUH COCTaB. | XHMUYECKOH OpraHW3alvy IJIaHEeThI.

Munepansl. Pyasl. Ocanodnsle moponsl. | Xapaxmepuzogams XUMAYECKUH
[onesnbie wnckomaemple. XUMHUYECKUH | COCTAB FeOJOTHYECKHX 000I0UYEK
coctaB  ruapochepbl.  XUMHUYSCKUU | 3eMIiu.

COCTaB aTMOC(]EPHI. Paznuyams MuHepabl U TOpHBIE
Hdemoncrpauun.BuneopparmeHTs! IIOPOJIbI, B TOM YMCIIE U PYIBL.
«Ctpoenue 3emian u e€ XUMUYECKHUI

coctaB». Komneknuss MHHEpaJOB W

ropubix mopon. Kommekrus — «Pymsi

METAJIIIOB.

JlaGopaTopHbie ONBITHI.

43. V3yueHue rpaHuTa.

59 Oxpana HCTOYHMKM XUMUYECKOTO 3arpsi3HeHUs: | Xapakmepu3oeamb UCTOUHUKU §38
OKpPY/KaroIel cpebl OKpyXaromel  cpensl.  ['moOanbHBIE | XUMHUYECKOTO 3aTrpsA3HEHHS ynp.6,7
OT XMMHUYECKOTO 9KOJIOTHYECKUE poOIeMBI | OKpYIKaIoIIei cpesibl.
3arps3HeHHUA. YeJIoBeYecTBa: MapHUKOBBIH Onucvigams TIOO0ATHHBIE

s dekT, KUCIOTHBIE JKOJIOTHIECKUE TIPOOITIEMBI
TIOXK I, 030HOBBIE TIBIPBIL. YeIIOBEUECTBA, CBSI3aHHBIE C
COTPYIHUYECTBO B 00IACTH OXPAHEI XUMHYECKUM 3aTrpA3HEHUEM.
OKPY’KaIOIIeH cpebl OT XUMUIECKOT O IIpeonazame TyTH MUHUMU3AIIH
3arpsi3HEHMsL. BO3EHUCTBUS XHMHYECKOTO
XUMHUSD. 3arpsi3HEHMs Ha OKPYKAIOIIYIO CPeny.
ITIpusooums IipuMeEpPHI
JdemoncTpaunu. BuneodparmeHnTsl u MEsKYHAPOHOTO COTPY/HAYECTBA B
crnaiael  «[IOOANBHBIE DKONOTHYECKME | oGrnacTH OXPAHBI OKPYKAIOLICH CPeIbl
IIPOOJICMBI 4EIOBEYCCTBAY OT XUMHYECKOTO 3arpsi3HEHUS
60 BemecTtBa CtpoeHne aToMa B COOTBETCTBUH C Tlpeocmasnsimo MHPOPMALIKIO 110 TEME §39
MTOJIOKEHNEM XUMHUYecKoro snemenTa B | «llepuomnueckuit 3aKOH u ynp.1-
Ilepuonuueckoil cucreme. Ilepuonuueckas cucrema . M. 12

Crpoenne BEIIECTBA: XUMHUECKAs
KPUCTAJUIMYECKUE PEILIETKU.
3aBUCHMOCTH CBOMCTB 00pa30BaHHBIX
3JIEMEHTaMHU MPOCTHIX BEIECTB
(MeTaJI0B, HEMETAIUIOB, OJIATOPOIHBIX
ra3oB) OT MOJOKEHUSI SJIEMEHTOB B

MeHnyieneeBa B CBETE TEOPHU CTPOCHUS
aToMa» B BHAe TaOIHI, CXeM,
OIOPHOI'0 KOHCIIEKTa, B TOM YHCIE C
NPUMEHEHHEM CPEICTB HKT.
Bovinonnsams TeCTOBBIE 331aHUS 110
TeMeE.




Ilepuoauueckoii cucreme. Tumnonorus
HEOPTaHUYECKUX BEILIECTB, JEJICHUE UX
Ha Kjaccel ¥ rpynnsl. [IpencraBurenu.

Tlpeocmasnsims MHPOPMALIUIO TI0 TEME
«Bubl XMMHYECKMX CBSI3€H W THUIIBI
KPUCTAJUTHYECKUX PeméToK.
B3aumocBs3b CTpOGHHS ¥ CBOWCTB
BEIIECTB» B BHIC TaONMI[, CXEM,
OIOPHOr0 KOHCIIEKTa, B TOM YHCJE C
npumeHerneM cpeacts MKT.

61 XUMUYECKHUE [Ipu3Haky ¥ yCIOBHS MPOTEKAHUS Ilpeocmaensmes uHGOPMALIUIO 110 TEME §40
peakiuu XUMHAYECKUX peakiuii. Tumonorus «Knaccugukarnms XHUMHUYIECKIX ynp.1-9
XUMHUYECKUX PEAKIUH 110 Pa3IMIHbIM peaKkuuii 1Mo pa3uYHBIM TPU3HAKAM.
OCHOBaHMAM. Peakiiuy noHHOro CKOpOCTh XHMHYECKHX pEakIui» B
obmena. OKHCIUTENBHO- BUJe  TaOJNWI, CXEM, OIOPHOro
BOCCTAHOBHTEIBHBIE PEeaKIH KOHCIIEKTa, B  TOM  4YHCIe C
npumeHenrem cpeacts MKT.
Bvinoansame TecToBbIe 331aHUS 1O
TeMe.
Xapaxmepuzosamsb OKUCIUTEIHLHO-
BOCCTaHOBUTENBHBIC PEAKIUH,
OKHCIIUTEIb U BOCCTAHOBUTEb.
Omauyams 3TOT THIT PEAKIUNA OT
peakiuii oomeHa. 3anucvieams
YpaBHEHUS] OKUCIIUTETHHO-
BOCCTaHOBHUTEIBHBIX PEAKIIHH C
MIOMOIIBIO JIEKTPOHHOTO OallaHca.
62-63 OcHOBHI XHUMHYECKHE CBOMCTBA IIPOCTHIX Xapaxmepuszosams o01IHE, §41
HEOpraHUYeCcKoil BEIIIECTB. XapaKTepHbIC XUMHUICCKUE 0COOCHHBIC U WHWBHYaTbHbIC ynp9,10
XUMHUH CBOMCTBA COIEOOPA3yIOIIUX OKCUJIOB, CBOMCTBA KHCIIOT, OCHOBaHMH, COJIEH B

THJPOKCHIOB (OCHOBAHMH, KHCIIOT U
aM(OTEepHBIX THAPOKCHUIIOB), COJEH.

CBETE TEOPHUH 3JIEKTPOIUTHICCKOM
JMCCOLMALH.

Apaymenmuposams BO3MOXKHOCTb
IPOTEKAHUS] XUMUYECKUX PEAKLUH B
pacTBOpax 3JIEKTPOIUTAX UCXOIS U3
yenosuit. Knaccuguyuposams
HEOpraHWYeCKHeE BEIIECTBA 110 COCTaBy
U CBOICTBaM.

Ilpusodums npumMepbl




Hpe,[[CTaBI/ITCJIeﬁ KOHKPETHBIX KJIaCCOB
U T'pYIIIl HCOPraHNYCCKUX BCIICCTB

64

IToBTOpEHuE n
000011IeHE 10 TEME.
[ToaroToBka k
KOHTPOJIBHOU
pabote

TectupoBaHue, peleHue 3a1a4 U
BBIIIOJIHEHUE YITPAXXHEHUH 110 TeEME

Buinonname TecTsl U ynpaxHeHus,
peuwiams 3a7a4¥ 110 TEME.
IIposooums OLIEHKY COOCTBEHHBIX
JIOCTUKEHUN B YCBOCHUU TEMBI.
Koppexmuposams cBOU 3HaHUS B
COOTBETCTBUH C TITAHUPYEMBIM
pe3yapTaToOM

65

KouTtpoJubHas
padota Ned
«Htorosas 1o Kypcy
OCHOBHOM IIIKOJIBD)

K.P.4

66

AHanu3
KOHTPOJIbHOU
paboTEHL.
[TonBeaenue uroros
roja.

Pezeps.2u.

67

[ToBTOpEHME TEMBI
«MeTanabh»

68

[ToBTOpEHME TEMBI
«Hemeramnb»y
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