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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma Kypca XumuH Uid 8-9 KIaccoB COCTaBlieHa B COOTBETCTBHM ¢ 3akoHOM P® ot 29 nexabpst 2012 roma Ne 273-03 «O06
obpazoBannu B Poccuiickoit deneparuny, tpedopanusimu ®I'OC obmiero odpazoanus yueoHsiM muranoMm MAOY COII Ne50 na 2022—2023 yueOHbIH
roJ.

Pabouas nporpamma mo xumuu i 8-9 kimaccoB Ha 2023-2024 y4ueOHBIN roa cocTaBlieHa Ha OCHOBe aBTopckoi mporpammbl O.C. 'abpuensna,
N.I".OctpoymoBa, C. A. CrankoBa U aJIaliTHPOBAHA JIsl O0yUYaIOIIMXCA C 3aIEPKKON Tcuxudeckoro pazsurtus (nanee 3I1P).

Ha uzyuenue npeamera xumuu B 8 kiacce B yueonoM riane MAOY COIL Ne50 otBeaeno 68 yacoB B roj. COOTBETCTBEHHO - 2 yaca B Heneno. B
9 knacce 68 4yacoB, COOTBETCTBEHHO 2 Yaca B HEJEIIIO.

OO6yuenue Benércs ¢ ucnonb3zoBanueM yueOHuka (YMK) O.C. I'aGpuensina, N.I'.Ocrtpoymosa C. A. Cnaakosa
«Xumus 8§ Kaccy, 6a30Bbiil ypoBenb . M3aatensctBo «IIpocBemenuney, 2019r.; «Xumus 9 kinaccy, 6a3oBblit ypoBeHb . M3natensctBo «IIpocBeieHne,
2020r.;

OH BBIOpaH ¢ y4€TOM OCOOCHHOCTEW MaMsTH, MBIIIIeHUs, BocipusTus aereit ¢ 3[IP. B yueOHuke TeopeTrnueckuii MaTepuai U3JI0KeH B JOCTYITHOU
dbopMe, MpakTUUYECKHE 3aJlaHUsl UMEIOT Pa3HOYPOBHEBBIM XapaKTep, YTO MO3BOJSET OCYHIECTBIATH AUQPPEPEHIMPOBAHHBIN MOAXOI B OOYUYECHHH.
VY4eOHMK JETOK B UCTIOIB30BAHUH, YCIOBHBIE 0003HAYEHHS TTO3BOJISIIOT CBOOOTHO B HEM OPUEHTUPOBATHCS.

[Tpu coxpaHeHn# 00IIETO [IEH30BOT0 00BhEMa coAepkKaHus 00yUeHUs ¢ Y4ETOM paboTOCIIOCOOHOCTH U OCOOCHHOCTEHN MCUXOPU3NIECKOTO PA3BUTH S
00yJaronmxcsi B aBTOPCKYIO TPOrpaMMy BHECEHBI U3MEHEHUS.

BBuay u3nuirHei CloKHOCTH OTAETbHBIC Pa3Aelbl U TEMbI BKIIIOUEHBI KaKk 0030pHBIE WM 03HAKOMHUTENbHbIE 03 yiiep0a As JalbHEeHIero
n3yuyeHus Kypca: «PernieHne pacueTHbIX 3a/1a4 10 YPaBHEHUSIM XUMHUUYECKUX PeaKininy, « MeXaHu3M 2JIeKTPOITUTHIECKON nuccoruanum». OTaenbHbIe
pa3enbl ¥ TeMbI BKIIFOUEHBI Kak 0030pHBIE WIIH 03HAKOMHUTENbHBIE: «CxeMbl 00pa30BaHUsl XUMUUYECKUX CBsI3ei», «IOHHBIE ypaBHEHUY,
«OKUCTUTETFHO-BOCCTAHOBUTEILHBIE PEAKIIUNY. Y MEHBIIICH 00HEM TEOPETHUECKUX CBEJCHUN. B pe3ynbTaTe mosBmiIach BO3MOKHOCTb TOOABUTh
BpEMs Ha U3yUYEHHE CIOKHBIX TeM: «CBOWCTBA OKCUIOB, KUCIOT, OCHOBaHHH, coneit», «CocTaBlieHrne ypaBHEHUN XUMUYECKUX PEAKIUi, OmpeielieHe
WX TUTIOBY». Y CUJICHBI Pa3Jieyibl, CBSI3aHHBIE C TOBTOPEHUEM MTPOUIEHHOTO MaTepuaia u oTpaboTku 0a30BbIX yMeHHi: «O000IIeHne MaTeprana 3a Kype
8 kmacca». YBENIWYEHO KOJTHMYECTBO YIPAKHEHUN U 3a/1aHUM, CBSI3aHHBIX C MPAKTUYECKON JEATEIHHOCTHIO yUaINXCs: TEXHUKA 0€30MacHOCTH TpU
paboTe ¢ KUCIOTaMH, IIeI0YaMH B IPYTUMHA XUMUYECKUMH BEIIECTBAMU, IPAKTUYECKOE TPUMEHEHHUE BEIIECTB.

[IpyHIMIUATBEHBIM YCIOBUEM MHKIIIO3UBHOTO 00yueHus sBiseTcs quddepeHIMpoBaHHbIA OIX0/] PU COCTABICHUH JOMAITHUX 3aJaHUN JUIs
yueHHKOB. Peanuzaius aqanTupoBaHHON MPOrpaMMBbl TpeOyeT CrielMalbHBIX MTOIX0I0B U MPUEMOB, 00E€CTIEUNBAIOIINX KOPPEKIIMOHHYIO
COCTaBJIAIONIYI0 00y4ueHHs U BocriuTanus nereit ¢ OB3 : 3ameyieHHOCTh TeMiia o0yueHus; ynpoiieHue cTpykTypsl 3YH B cooTBeTCTBHU C
NCUXO(PHU3NUECKUMHI BO3MOKHOCTSIMHU YUEHHUKA; pAallMOHAIbHAS TI03UPOBKA Ha YPOKE Co/lepKaHMsl yueOHOro Marepuaina; ApolieHue 00bIIoro
3aJJaHMs Ha 3Tallbl; IOATAITHOE Pa3bsCHEHUE 3a/a4; 10CIIEA0BATENBbHOE BBIIIOJHEHHUE TAINOB 3a/1aHKs ¢ KOHTPOJIEM/CaMOKOHTPOJIEM KayKIO0ro 3Tana;
OCYILECTBIICHHE MTOBTOPHOCTHU MPU 00YYECHNUH HA BCEX ATAIaxX M 3BEHbSX yPOKa; MOBTOPEHUE YUAIIMMCS MHCTPYKLUH K BHITOJHEHUIO 3a[aHNUS;
IIPEJOCTaBJIEHUE JOMOJHUTEILHOIO BPEMEHH JUIs CAaYM JOMAIIIHET O 33/1aHNUsl; COKpAIllEHHbIE 3a/1aHNs, HAlIPaBJICHHbIE HA YCBOGHUE KIIFOUEBBIX
MOHATHUI; COKpAIICHHbIE TECThI, HAIIPABJICHHBIE HA OTPAOOTKY MPABONKMCAHUS paOOTHI; IPEAOCTABICHHE JOMOIHUTEIHHOTO BPEMEHH IS 3aBEPUICHUS
3aJJaHMs; BBINOJIHEHUE JUKTAHTOB B MHAWBUyaJbHOM PEXKHUME; MAKCUMaJIbHAs ONOpa Ha YyBCTBEHHBIN OMNBIT peOeHKa, 4TO 00yCIOBICHO



KOHKPETHOCTBIO MBIIIJICHHS peOCHKA; MaKCUMaJIbHASI OTIOpa Ha MPAKTUYECKYIO JISATEIBHOCTh M OTBIT YUEHUKA; OTIOpa Ha 00JIee pa3BUTHIC
CIOCOOHOCTH peOeHKa.

HeO6XOl[I/IMBIM ABJIICTCA UCITIOJIb30BAHUC NJOITOJIHUTCIIBHBIX BCIIOMOT'aTCIIbHBIX ITPUCMOB U CPCACTB: IAMATKU; 06p3,3L[BI BBITIOJTHCHH A 3aﬂaHHfI;
AITOPUTMBI  ACATCIIBHOCTHU, IICYATHBIC  KOIIUMH 3a;[aH1/n71, HallMCaHHBIX Ha AOCKC, HCIIOJIB30BaHUA pra)KHeHI/Iﬁ C MpOIIyHICHHBIMU
CJ'IOBaMI/I/HpCI[J'IO)KCHI/ISIMI/I; HCIIOJIb30BAHUC JIUCTOB C YIPAXKKHCHUAMU, KOTOPBIC Tpe6y10T MHUHHMAJIbHOI'O 3allI0JIHCHUSA, HCIIOJIb30BAHUEC MAapPKCPOB IJIA
BBIJICIICHUS BaXKHOM I/IH(bOpMaLII/II/I; MpeaAOCTaBIICHUEC KPATKOI'0 COACPIKAaHUA I'JIaB y‘IC6HI/IKOB; HCIIOJIb30BAHUEC YUYCTHBIX KAaPpTOYCK JIS 3alIUCH T'TaBHBIX
TEM; IPEAOCTABJICHUC YHaIlIUMCA CIIMCKa BOIIPOCOB JI1 O6CY)K,I[€HI/IH A0 YTCHUA TCKCTA, YKa3aHUC HOMEPOB CTPAHUIL AJISI HAXOXKACHUS BEPHBIX OTBETOB;
IpeaoCTaBJIICHUC aJIbTCPHATUBLI 00BEMHBIM ITHCEMEHHBIM 3aJaHUAM (HaanMep, HAIUIIUTE HECKOIBLKO HEOOJIBIINX COO6H.ICHPII>1; MNpEeaACTaBbTC YCTHOC
COO6H.[CHI/IC 110 0003HAaYEHHOMI TCMG); AJIbTCPHATUBHBIC 3aMCIICHUSA ITMCbMCHHBIX 3aI[aHI/II71 (J'ICHKa, PUCOBAHUE, ITaHOpaMa U ,Z[p)

Ouenka pe3ynbratoB ocBoeHus: ooyvaronumucs ¢ 3[11P AOOIT OOO ocymectBisiercs B cooTBeTcTBUH ¢ - TpeboBanusimu @I'OC O0O.
CrenuanbHbie yCIOBUS MPOBEACHUS TEKYIIEH, TPOMEXYTOYHON M UTOrOBOM arrectaniuu ooydatomuxcs ¢ 3[1P BkitodaroT:

. oco0yro (opMy opraHu3anuy arTecTaluy (B Majoi rpymnme, HHIUBUAYAIbHYI0) C YYETOM OCOOBIX 00pa3oBaTeiIbHBIX NOTPEOHOCTEH U
MHIMBUyalbHBIX 0coOeHHOCcTel oOyuatomuxcs ¢ 3I1P;

. MPUBBIYHYIO OOCTAaHOBKY B Kjacce (IPUCYTCTBUE CBOErO YUYWTENs, HAJWYUE MPUBBIYHBIX JUISI OOYYAIONMIUXCS MHECTHYECKHX OTOp:
HaIJBITHBIX CXeM, IIa0JIOHOB OOIIEro X0/1a BHITIOJIHEHHUS 3aJaHu );

. MPUCYTCTBUE B Hayajie paboThI 3Tana oO1Iel opraHu3alum JesTeIbHOCTH;
. a/1IalITHPOBAHNUE MHCTPYKIUH C YYETOM 0COOBIX 00pa3oBaTeNbHbIX MOTPEOHOCTEN U MHANBUAYAIBHBIX TPy AHOCTEH oOyuaromuxcs ¢ 3I1P:

— ympouieHre GopMyIUPOBOK MO TPaMMaTHUYECKOMY M CEMaHTHUYECKOMY O0(OPMIICHUIO;
— YNOPOULIEHWE MHOI'03BEHBEBOW MHCTPYKIMHU ITOCPEICTBOM JIEJIEHHsI €€ Ha KOPOTKHE CMBICIOBBIE €IMHHUIIBI, 3a/aI0IINE MO3TAMHOCTh
(MOIIaroBOCTH) BHITIOJIHEHUS 33aHUS;
— B JIOTIOJIHEHHE K MMCbMEHHOW MHCTPYKIMH K 33JaHUI0, TIPU HEOOXOAUMOCTH, OHA JIOTIOJHUTEIHFHO MPOYUTHIBAETCS IIEAaroroM BCIyX B
MEJUICHHOM TEMIIE C YETKMMH CMBICIOBBIMU AKLIEHTAMH,
. IpU HEOOXOIMMOCTH aJalTHPOBAHUE TEKCTa 3aJaHUs C Y4YETOM OCOOBIX 00pa3oBaTeNbHBIX NOTPEOHOCTEH W HHIUBUAYaTbHBIX

TpynHoctel ooyqarormmxcs ¢ 3I1P (6onee kpymHbIA MPUQPT, 4eTKOE OTTPAaHUUEHUE OJTHOTO 33aJaHUs OT JAPYTOro; yIpolieHne GopMyIupoBOK 3a1aHus
M0 TPAMMATUYECKOMY ¥ CEMaHTUYECKOMY O(OPMIICHHIO U Jp.);



. pu HEOOXOAMMOCTH TperocTaBieHre U depeHInPOBAaHHON MTOMOIIN: CTUMYIUpYOIeH (0g00peHne, IMOIMOHAIbHAS TTOIEPIKKA),
opraHusyooineil (MpUBJIeYeHUE BHUMAHUS, KOHIIEHTPUPOBAHUE HA BBINOJIHEHUH pPAa0OThl, HANOMHUHAHHWE O HEOOXOAMMOCTH CaMOIIPOBEPKH),
HaIpaBJIAOLIEH (IIOBTOPEHUE U Pa3bsCHEHUE UHCTPYKLMHU K 3a/1aHUIO);

. yBEJIMUYEHUE BPEMEHHU Ha BBINOJIHEHUE 33JaHUil;

. BO3MOXXHOCTh OpraHM3alMu KOpoTkoro mnepepsiBa (10-15 MuH) mpu HapacTaHWd B MOBEAEHMHM peOEHKa MPOSBICHUN YTOMIICHUS,
HCTOIICHHUS;

. HEJIOMYCTUMBIMU SIBJISIFOTCSI HETaTHUBHBIE PEAKIMU CO CTOPOHBI MEJarora, CO3/JaHHe CUTyallud, MPUBOASAIIMX K 3MOIMUOHAIHLHOMY

TPaBMHUPOBAHUIO PEOEHKA.

@opMBbI KOHTPOJIS (TEKYIIETO, TPOMEKYTOUHOTO, HTOTOBOT0): TECTUPOBAHUE C MCIIONIB30BAHUEM 3a/IaHUN YaCcTH «A».
Kypc HampaBiieH Ha JOCTH)KEHUE CIEIYIOMINX LeJIeH:

e  @opmuposanue y yyalmyxcs HEIOCTHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

e Pazeumue no3HaBaTEIIbHBIX UHTEPECOB, UHTEUIEKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEN yUallluXcs B MPOIECCE N3YUEHUS] XUMHUYECKON
HayKH M €€ BKJIaJla B COBPEMEHHbBIN HAyYHO - TEXHUYECKHI porpecc; GopMHUpOBaHUE BaKHEHIINX JIOTMUECKUX ONEpaluii MBIIUIEHUS (aHAIN3,
CHHTE3, 0000111eHIe, KOHKPETU3aIMs, CPABHEHHUE U JIp.) B IPOLIECCe MO3HAHUS CUCTEMBI BXKHEHUIIINX MMOHATHUN, 3aKOHOB M TEOPH O cOCTaBe,
CTPOEHHH, CBONCTBAX U MPUMEHEHUU XUMUYECKUX BEIECTB.

e Bocnumanue yoexx1EHHOCTH B TOM, YTO IPUMEHEHHE MTOJyUYEHHBIX 3HAHUH U YMEHHH 110 XMMHUU SBISETCS 0ObEKTUBHOM HE00X0IUMOCTHIO
U1 6e30macHOM paboTHI ¢ BELIECTBAMH U MaTepHUaiaMu B ObITY U Ha MPOU3BOJICTBE.

o Ilpoexmuposanue u peanuzayus BbITYCKHUKAMU OCHOBHOMW IIKOJIBI IMYHON 00pa30BaTeIbHON TPAEKTOPHH: BBIOOP Mpoduiist 00ydeHUs B
CTapILel 1IKoJIe WK MPo(ecCHOHATBHOTO 00pa30BaTENbHOTO YUPEKICHHUS.

e Osnaodenue Knio4uegblMu KOMREMEHYUAMU: YIeOHO-TI03HABATEIbHBIMY, HHPOPMALMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMU,
KOMMYHHUKaTUBHBIMH.

JUist TOCTHKEHUS ATUX LIeJIel B Kypce XMMHUU Ha CTYIIEHH OCHOBHOT'O 00IIero 00pa30BaHuUs PEIIaloTCs CIeyolue 3a1a4u:

e (hopMupPYIOTCS 3HAHUS OCHOB XMMHYECKON HAYKH — OCHOBHBIX (DAKTOB, MOHATHHA, XUMUYECKUX 3aKOHOB U TEOPHUH, BBIPAXKEHHBIX IIOCPEICTBOM
XUMHUYECKOTO SI3bIKA;

e  pa3BHBaIOTCA yMeHUs HaOmonaTh U OOBACHIIOT XUMHUYECKHUE SABJICHUS, IPOUCXOSIIUE B IPUPOJIE, Ta00PATOPHBIX YCIOBUAX, B OBITY M Ha
IIPOU3BO/ICTBE;



e  TpuoOpeTaroTCs CrenualbHble YMEHHS U HABBIKU 10 0€30MaCHOMY OOpAICHUIO0 C XUMHUUECKUMH BEUIECTBAMH, MaTepHallaMi | MTPOIECCAMU;

e (opmupyeTCcsl T'yMaHHCTHYECKOE OTHOLICHHE K XMMHUH KaK ITPOU3BOIUTEIILHOM CHiIe OOLIECTBA, C IOMOLIBI0 KOTOPOH PEIIAOTCS III00aTbHbIC
pOoOJIEMBI YEIOBEYECTBA,;

e  OCYLIECTBJISAETCS MHTErPALUs XUMUYECKON KapTUHBI MUPA B €UHYI0 HAyYHYIO KapTHHY.

Copaeprxanue nmporpamMmbl
Xumus 8 kiaace
(68 uacos, 2 yaca B HeJ1eJI10)

HauajbHble NOHSTHA M 3aKOHbI XUMHH

Tena u BemecTBa. CBOMCTBA BEMIECTB. JTANTOHHBIC (DM3MUSCKHUE CBOMCTBA BEIICCTB. Marepuaibl 1 MaTepuagoBeeHue. Poib XUMUM B KU3HU
coBpeMeHHOro obmiectBa. OTHOIIEHHE 00IIECTBA K XUMUU: XeMODUIus u xemopoous.

Mertoas! u3yuenus xumun. Habmoaenue. DxkciepuMent. MogenupoBanue. Moienu MaTepraibHbIe U 3HAKOBBIE HJIM CHMBOJIBHBIE.

I'a3pl. Kugkoctu. TBEpabie BemiecTBa. B3anMHbIe mepexoibl MEXAYy arperaTHbIMH COCTOSHHUSMHU BEIECTBA: BO3TOHKa (cyOmumarusi) u
necyOmuMariusi, KOHICHCAIlUs U UCTIApEeHUe, KPUCTAUIU3AIUs U TIJIaBJICHHE.

Oduznyeckue sBIeHUs. YucThie BelecTBa U cMecu. ['oMoreHHbIe U reTeporeHnbie cmecu. CMecu ra3oo0pasHble, xKuakue u TBEpapie. CrocoObl
paszieneHus CMecei: eperoHka, Ui JUCTHILISINSA, OTCTauBaHue, GUIbTPOBAHNUE, KPUCTAJUTH3AIMS WU BeIMapuBaHue. XpomaTtorpadus. [Ipumenenune
ATUX CIIOCOOOB B 1aOOPAaTOPHOI MPAKTUKE, HA TIPOU3BOJICTBE U B OBITY.

XUMHYECKUE JIEMEHTBI. ATOMBI M MOJIEKYJIBL. [IpocThie U coKHBIE BeliecTBa. AJTOTpOMUs Ha puMepe Kuciopoaa. OCHOBHBIEC TTOJIOKEHUS
aTOMHO - MOJIEKYJIIpHOTO yueHus. loHbl. BeniecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS.

3HaKu (CUMBOJIBI) XUMHUYECKUX d1eMeHTOB. MHopMatius, KOTOpyo HECYT 3HAKH XUMUYECKUX AJIEMEHTOB. DTUMOJIOTHS Ha3BaHUN HEKOTOPBIX
XUMHYECKUX dJieMeHToB. [lepuonnyeckas Tabmuma xumudeckux snemMeHToB [1. M. MenaeneeBa: KOpOTKOTIEPUOIHBIN U JUTMHHONIEPUOIHBIN BapHAHTHI.
[lepuozas! u rpynmnel. ['naBHas u nobouHas noaArpynmnsl, Wik A- u b-rpynmnel. OTHOcHUTENbHASI aTOMHAs Macca.

Xumuueckue ¢opmynbl. UHaekes u kodddunmentsl. OTHOCHTENbHAS MOJEKYJspHas macca. MaccoBas 0Nl XMMHYECKOTO JJIEMEHTa B
coenuHeHnH. IHGOpMaImsi, KOTOPYIO HECYT XUMUYECKHE (POPMYITHI.

BanentHocTh. CTpyKTypHBIE (OpMYITBI. XUMHUYECKHE dJIEMEHTHI C TOCTOSHHOM M TIEPEMEHHOM BaJeHTHOCTHIO. BBIBO (hOpMyIIbI coeTMHEHUS
mo BajieHTHOCTH. OmnpeneneHne BaIECHTHOCTH XUMHYECKOTO djieMeHTa 1o ¢opmyre BemiecTBa. CoCTaBIeHHE Ha3BaHUN COCIMHEHHM, COCTOSIIUX U3
JBYX XUMUYECKHUX 3JIEMEHTOB, MO BAJIGHTHOCTH. 3aKOH IMOCTOSTHCTBA COCTaBa BELIECTB.

Xumuyeckue peakiuu. PeareHTsl 1 mpoayKThl peakuuu. [Ipu3Haku XUMHUYECKHX peakiuid. Y CIOBUS UX MPOTEKaHUS U IpeKpaleHus. Peakuuu
ropeHus. DK30TePMUYECKUE U SHAOTEPMUYECKUE PEAKIIHH.

3aKOH COXpaHEHUsS MacChl BEIIeCTB. XUMHUYeCKHe ypaBHEHHs. COCTaBICHHE XMMHYECKUX YypaBHeHHH. MHbopmamus, KOTOpyl HeEcET
XUMUYECKOE YpaBHEHHE.



Knaccuukanuss XUMUYECKHX pEeakIMii 10 COCTaBy M YHCIY PEareéHTOB M MPOAYKTOB. THIBI XUMHUECKUX peakiuil. Peakuun coenuHeHwus,
pasioxeHus, 3aMelieHns 1 ooMeHa. Karanuszaropsl u katanus.
JdeMoHcTpanuu

» Koyuteknusi MaTepuasioB U U3IEIUN U3 HUX.
e Moienu, ucnosib3yeMble Ha YpoKax (pU3MKH, OMOI0TUU U reorpadum.
e OOBEMHBIE U IIAPOCTEPIKHEBBIE MOJIENIN HEKOTOPBIX XUMUYECKUX BEILECTB.
e Mojienu KpuCTaNInYeCKUX PEIETOK.

o Cobupanue npubopa i MOITy4YEHHUs Taza U MPOBepKa ero Ha FrepMETUYHOCTb.
» Bosronka cyxoro npaa, oja Ui HaTaluHa.
e ArperaTHble COCTOSIHUS BOJIBI.

o Pa3neneHne 1ByX HECMEIIMBAIOIIUXCS KUAKOCTEN C IIOMOLIBIO JEIUTEIIBHON BOPOHKHU.
e luctunnsaTop u ero pabora.
e YcTaHoBKa A1 GUIBTpOBaHMS U €€ padorTa.
e YcTaHOBKa I BbIIapuBaHus U e€ padboTa.
o Konnexuust ObITOBBIX TPUOOPOB 11 (QUIBTPOBAHUS BO3AYyXa.

o Paznenenue kpacsiuero BeniecTsa (iomactepa ¢ HOMOIIbI0 OyMakHON XpoMaTorpadpuu.
e Mosienu anaoTponHbIX MOIUGBUKALMNA yriiepo/ia U Cephl.
e [Tosryuenue o30Ha.
e IToprpetsi M. 5. Bepuenuyca u JI. YI. Meneneesa.

o KopoTkonepnoHblil 1 AMHHONIEpUOIHBIN BapuaHTsl [lepnoanueckoit cucremsl /1. . Menneneesa
» KoHCTpyHpoBaHue apOoCTEPKHEBBIX MOZENIEN MOJIEKYII.
e Anmapat Kunmna.
e PaznoskeHne Ouxpomara aMMOHHS.
e ['OpeHue cepbl 1 MarHUEBOU JICHTHI.
e [Toptpetrsr M. B. Jlomonocosa u A. JI. JIaBya3be.
e ONBITHI, WIUTFOCTPUPYIOLIUE 3aKOH COXPAaHEHHS MACChI BEILIECTB.

o Topenue docdopa, pacTBopeHue MpoAyKTa TOPEHHSI B BOJIE M UCCIIEOBAHUE MTOJyYEHHOTO pacCTBOPA JAKMYCOM .
e B3anMoelicTBHE COIIHON KHUCIOTEL C IIMHKOM.

o [lomyuenue rugpokcuna menu(Il) u ero pasnoxkeHue Npyu HarpeBaHUU.

JlabGopaTopHbie ONBITHI



O3HakoOMIIEHHE C KOJUIEKIIKEH 1Tab0paTOPHON MOCYIbI.

[TpoBepka mpubopa AJis MOTy4YeHHUs: Fa30B HA TEPMETUYHOCTD.

O3HakoMIIEHHE ¢ MUHEpaJaMH, 00pa3yIOIIUMHU TPAHHUT.

[IpuroroBieHue reTepoOreHHON CMECH MOPOLIKOB CEPBI U KEJ€3a U UX pa3/ieliCHuE.
B3anmopelicTBie pacTBOPOB XJIOPUIOB U HOAMIOB KaJIHsl C paCTBOPOM HUTpaTa cepedpa.
[Tonyuenue ruapokcuna menu(Il) u ero B3auMoaeiCcTBUE C CEPHON KUCTOTOM.

B3anmozenicTBre pacTBOpa COAbI ¢ KUCIOTOM.

[IpoBepka 3aK0HA COXpAaHEHUSI MAcChl BEIIECTB HAa IPUMEPE B3aUMOICUCTBUS MIEIIOYN U KUCIIOTHI.
[IpoBepka 3aK0HA COXPAaHEHHSI MACChI BEIIECTB Ha MPUMEPEe B3auMOAeHCTBUS IEN04H U comu xenesa (11I).
PasnosxeHue nepokcuaa BoJopo/ia ¢ MoMOIIbi0 okcuaa mapranma (IV).

11. 3aMemieHue Kejae30M MeJIU B MEHOM KYyTOpoce.

LNk WNR
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IIpakTnyeckue padoThI

1. 3HAKOMCTBO ¢ J1abopaTOpHBIM o0opyaoBaHueM. [IpaBuiia TexHukH 6€30MacHOCTH MpU padoTe B KaOuHeTe XuMmun. Hexotopbie
BUJIBI paloT.
2. AHanus mo4BbI

Baxneiimue npeacraBuTe/ M HEOPraHM4YecKuX BemecTs. KommyecTBeHHbIC OTHOIICHUSI B XHMHHU
CocraB Bozayxa. [lonstre 06 00BEMHOM 10716 KOMIIOHEHTa MPUPOTHOM Ta30BOi cMecH — Bo3yxa. Pacuér o0béMa KOMIIOHEHTA ra30BOM
CMECH 10 ero 00beMHOM J10J1e 1 Ha00OpOT.
Kucnopon. O3on. [Tonyuenune kucnopoaa. Cobupanue u pacno3HaBaHUE KUCIOPO1a. XUMHUYECKHE CBOMCTBA KUCIOPO/Ia: B3aUMOJICHCTBHE C
MeTaJlJlaMHi, HEMETaJlJIaMU U CJIOKHBIMU BellecTBaMu. [Ipumenenue kuciopoaa. KpyroBopot kucioposia B Ipupoe.
Oxcunsl. ObpazoBaHue Ha3BaHUM OKCHIOB 10 UX popmyrnam. CocraBienue GopMmys OKCUIOB 10 UX Ha3BaHUM. [IpencraBuTenn okCUAOB: BoJa U
YTJIEKUCIIBIN a3, HeralmeéHas N3BeCTb.
BOI[OpO)] B IIpHUpOAcC. dmnyeckre 1 XUMHUECKHE CBOMCTBA BOOOpOJa, €ro MOJy4YCHHUE U IIPUMCHCHHC.
Kucnotsl, ux cocras u knaccudukanus. Maaukaropsl. Tabnuna pactBopumoctu. ConsiHast U cepHast KUCIOTHI, X CBOMCTBA U
MIPUMEHEHHUE.
Conu, ux coctaB 1 Ha3BaHus. PacTBopuMocTs coneld B Bozie. [IpencraButenu coneit: Xmopu HaTpusi, kapOoHAT HaTpusl, pocdaT KanbIus.
ITocrosinnas ABoragpo. Konndectso Bemectsa. Moinb. MonsipHas Macca. KpaTHble eqMHUIBI M3MEPEHUSI KOJMYECTBA BEIIECTBA —
MUJUIUMOJIb U KHJIOMOJIb, MUJLTUMOJISIPHAS M KMJIOMOJISIPHAsE MAacChl BELIECTBA.
Pacu€rhl ¢ ncronbp30BaHUEM MOHATHH «KOJIMYECTBO BELIECTBAY, «MOJISIPHASE Maccay, «IIOCTOSSHHass ABOTapoy.
3akoH ABoraapo. MossipHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS TIOTHOCTH OJTHOTO Ta3a Mo APYyTroMy.



KpatHble eAMHUIBI U3MEPEHUS — MUJUTUMOJISIPHBINA M KHJIOMOJIIPHBIN 00bEeMBI Ta3000pa3HbIX BEIIECTB.
Pacuérhl ¢ nconbp30BaHUEM MOHATHI «KOJIMYECTBO BEUIECTBAY, «MOJISIPHAS MAcCcay, «MOJISIPHBIM 00bEeM I'a30B», «IIOCTOSIHHAS ABOTapoy.
Pacuérsl ¢ ncnonp30BaHNEM TOHATHH «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS MAacCay, «MOJIIPHBIN 00BEM razoBy, «4UCI0 ABOTaIpO».
I'unpocdepa. KpyroBopot Bojibl B mpupoze. Puzndeckue 1 XUMHUUECKHE CBONCTBA BOJIbI: B3aUMOJICHCTBUE C OKCHUIAMHU.
OcHoBanus, ux cocraB. PacTBopuMocTh OCHOBaHUi B Bojie. MI3MeHeHre OKpacKu MHAMKATOPOB B IIeJIOUHOU cpene. [IpeacTaBuTenu mienoyei:
TUAPOKCH/IBI HATPHUSL, KAJIHSI U KaJIbIU.
PacTBopuTens u pactBopénnoe BemiectBo. PactBopel. PactBopenue. I'nnpatel. MaccoBas 10J1 pacTBOPEHHOTO BelecTBa. Pacuérsl, CBA3aHHbBIE
C CIOJIb30BAaHUEM MOHATHUS «MAacCOBasi J0JIs1 PACTBOPEHHOIO BEILIECTBAY.
JdemMoHcTpanuu
« Onpenenenue cofepx aHus KUCIOPOJa B BO3AYXE.
e [Tosyuenue kuciaopoaa paziioKeHUEM IEPMaHTaHaTa KaJlus U EPOKCHIa
BOJOpOAA.
e Cobupanne METOJIOM BBITECHEHHS BO3/TyXa U BOJIBI.
 Pacnio3HaBaHue kucioposa.
 ['opeHue marnus, xenesa, yris, cepbl 1 ¢pochopa B Kuciopose.
» Koyuteknust OKCuoB.
e [lonyuyenue, coOupanue U pacrio3HaBaHUE BOJOPOAA.
e ['openue Bogopona.
« Bzaumopeiicteue Bogopoaa ¢ okcugom meau(Il).
e Konexnust MUHEpaIbHBIX KUCIIOT.
e [IpaBuio pa3baBieHus cepoit KUCIOTHI.
e Konneknusi conei.
e Tabnu1ia pacTBOPUMOCTH OCHOBAaHUI, KUCJIOT U COJIEH B BOJIE.
e HexoTtopble MeTasuIbl, HEMETaJUIbl U COETUHEHUS KOJIMYECTBOM BellecTBa B 1 MOJIb.
e Mogenp MossipHOro 00bEMa ra3000pa3HbIX BEIIECTB.
JlabopaTopHbIe ONbITHI

12. TloMyTHEHHE W3BECTKOBOM BOBI IIPU MPOIMYCKAHUH YTIJIEKUCIIOTO rasa.
13. TlomydeHue BOAOPOJA B3aUMOJICUCTBUEM I[IMHKA U COJITHON KUCIIOTHI.
14. Pacno3HaBaHUE€ KUCJIOT UHAUKATOPAMH.

15. H3MeHeHue OKpaCKu MHIMKATOPOB B LIEJIOYHOU Cpee.



16. O3HaKOMJIEHHE C IpenapaTaMy JOMAIIHEW WU MIKOJIbHOW alTeYKy — pacTBOpaMH IEPOKCUAa BOJOPOa, CHUPTOBOM HACTOMKHU
MO0J1a ¥ HAIIATBIPHOTO CIIUPTA.

IIpakTnyeckune padoTnl

3. IlomydeHue, coOupaHue U pacro3HaBaHUE KUCIOPOAA.
4. Ilomyuenue, cobupaHue U paclio3HaBaHHE BOJIOPOJIA.
5. lIpuroroBieHue pacTBOPOB COJIEH C X 3aJaHHOW MacCOBOM JOJIEH.

OcHOBHBIE KJIaCChl HEOPTaHUYECKUX coeqnHennii O000IeHe cBeIeHUI 00 OKCHIaX, X KiIacCU(UKAIINK, HA3BAHUSAX H

cBoiicTBax. CriocoObI OJyYEHHS OKCHUIOB.

OcHoBaHus, X KJIaccu(UKAIMS, HA3BAaHUS W CBOWCTBA. B3amMojeicTBHE C KHUCIOTaMH, KHCIOTHBIMH OKCHUJAMH W COJSMHU. PasnmokeHue
HEPacTBOPUMBIX OCHOBaHHUH. CITOCOOBI MOJyYEeHHUSI OCHOBAHUM.

Kucnotsl, ux knaccudukanus u Ha3Banusa. O01mMe XMMHYECKUE CBOMCTBA KUCIIOT. B3anmoielicTBrE KUCIIOT ¢ METAITIaMU. DJIEKTPOXUMUYECKHUMA
pAI HanpsDKEHU MeTaiuioB. B3auMoeiicTBie KUCIOT ¢ OKCHUJIaMUA METaJUIOB.
B3anMopnencTere KUCIOT C OCHOBAHUSIMHU — PeakLys HeUTpanu3anuy. B3anMoaencTerue KUcior ¢ COJISIMU. [TonyueHne 6eCKUCIOPOIHBIX
1 KHCIIOPOJCOAEPKAIINX KUCIOT.

Comu, ux kinaccudukanus u cBoricTBa. B3anmoseicTue coneit ¢ MeTamiaMmu, 0COOCHHOCTH 9TUX peakiuii. BzaumoneicTBue coseit ¢ ComsMu.

I'eneTnueckue psabl MeTauia U HeMeTauia. ['eHeTnyeckas CBsi3b MEXK/y KjaccaMy HEOPTaHUYECKUX BELIECTB.
JlaGopaTopHbIe ONBITHI

17. B3anmoneuncTBHe OKCUIA KAIbLUS C BOJOM.

18. TloMyTHEHHE N3BECTKOBOM BOBI.

19. Peakuus HEUTpanu3aLuH.

20. [Monyuenue runpoxcuna meau (I1) u ero B3aumoelcTBUE C KUCIOTOM.
21. Paznoxenue rugpokcuaa meau (II) mpu nHarpeBanum.
22. BisamMonaeicTBHE KUCIIOT ¢ METaJNITaMH.

23. B3zaumopaencTBue KHUCIOT C COISMH.

24. (O3HAaKOMIIEHHE C KOJUIEKIIUEH COJIEH.

25. BzaumoneiictBue cynbdara meau(Il) c xemnezom.

26. BsauMmojeiicTBHE COJIEH C COJISIMU.

27. T'eHeTnueckas CBs3b Ha IPUMEPE COCIUHEHUM MENIH.



IIpakTnyeckune padoTnl

6. PemieHue 3KCriepuMEHTaIbHBIX 3a/1a4.

Ilepuoauyeckuii 3akoH U [leprnoanueckasi cucreMa XMMHYECKUX 3JIEMEHTOB
J. . MeHnaesieeBa u CTpOEHHE aTOMA

EcrecTBeHHBIE CEMENCTBA XUMUYECKHUX DJIEMEHTOB: IIEJIOYHBIE U I1EJI0YHO3EMENbHbBIE METAIIJIbL, FAJIOI€HbI, THEPTHBIE (01aropoIHbIE) ra3bl.

AmdorepHOCTb. AM(OTEpHBIE OKCHU/IBI U TUAPOKCH B, KOMITIIEKCHBIE COMH.

Otkpsitue J. . MenneneeBbim Ilepuonnueckoro 3akoHa u cozganue uM [leproanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB.

ATOMBI KaKk (popMa CyIIECTBOBAaHUS XUMHUECKUX 1eMeHTOB. OCHOBHBIE CBEJICHHS O CTPOCHUH aTOMOB. Jl0Ka3aTeNbCTBa CIOXKHOCTH CTPOEHUS
atoMoB. OnbIThl Pezepdopaa. [lnanerapHas Mosienb CTPOCHUS aTOMA.

CocTaB aTOMHBIX s€p: IPOTOHBI, HEUTPOHBI. OTHOCUTENBbHASI ATOMHAs Macca. B3auMOCBs3b MOHATHI «IIPOTOH», «HEUTPOH», KOTHOCUTEIIbHAS
aTOMHAas1 Maccay.

Muxkpomup. D51eKTpoHbl. CTPOEHHE MIEKTPOHHBIX YPOBHEN aTOMOB XUMHUYECKUX 31eMeHTOB NeNe 1-20. [ToHsTHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM
YPOBHE.

N3otonsl. @usndeckuit cmbici cuMBosiku [leproanueckoii cuctembl. CoBpemeHnHas popmynupoBka [lepuoanyeckoro 3akoHa. M3meHeHus
CBOMCTB 3JIEMEHTOB B IIEpUOAX U IPYIIaX, KaKk QYHKIUS CTPOCHUS FIEKTPOHHBIX 000JI0UEK aTOMOB.

XapaKkTepUCTHUKA JIEMEHTA-METAJUIA U JJIEMEHTAa-HEMETAIA 110 UX IOJ0KEeHUI0 B Ileproanueckoil cucteMe XMMUYECKUX 3ieMeHToB /[[. U.
Menneneesna.

JdemMoHcTpanuu
o Paznuunbie hopMbl TabIMIl IEPUOTUIECKON CUCTEMBI.
o MopnenupoBanue nocrpoenus [lepuonnueckoit cucrems! J[. . Menneneesa.
e Mozenu aTOMOB XUMHUYECKUX DJIEMEHTOB.
e Mojenu aTOMOB 3J1IeMEHTOB 1—3-T0 nepro1oB
JlabopaTopHble ONBITHI.

28. Ilonyuenue ampoTepHOro TUAPOKCUIA U UCCIIEJOBAHUE €TI0 CBOMCTB.

Xumuuyeckasi cBsizb. OKHCJINTEIbLHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHH



Honnas xumuueckasi cBs3b. MoHBI, 00pa3oBaHHbIE aTOMaMH METANIOB M HeMeTauloB. CxeMmbl 00pa3oBaHWs MOHHOW CBS3HM JJIsi OMHApPHBIX
coeauHeHuil. MoHHBIE KpHUCTAIUIMUECKUE PEIIETKH U (U3UYECKUEe CBOMCTBA BEILECTB ¢ 3TUM THUIOM pelérok. Ilonsatue o ¢popmynpHON enuHuLe
BEILECTBA.

KoBasieHTHas XuMmuueckas cBsi3b. DJIEKTPOHHbIE M CTPYKTYpHbIe popMyiibl. KoBaneHTHas HenosipHast cBsi3b. CxeMbl 00pa30BaHus KOBAJIEHTHOM
CBSI3U /17151 OMHAPHBIX COCTUHEHUN. MOJIEKyIISIpHbIE U aTOMHBIE KPUCTAJUIMYECKHE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM PEUIETOK.

DNeKTpoOTpULATENbHOCTh. P anekrpoorpuuarensHoctd. KoBaneHTHas mnojsipHas xumudeckas cBs3b. Junons. Cxembl o0pa3oBaHus
KOBAJICHTHOH MOJIIPHOM CBSI3U JUIsl OMHAPHBIX COCMHEHUI. MOJIEKyISpHBIE U aTOMHBIE KPUCTAJUIMYECKHUE PEHIETKH, CBOMCTBA BEIIECTB C 3TUM THIIOM
PELIETOK.

Mertannnueckasi XMMHUECKas CBSI3b U METAJUIMYECKask KpUcTaJuinueckas pemérka. CBoiCTBa BEIIECTB C 3TUM TUIIOM peléTok. Equnas npupoaa
XUMHYECKUX CBS3EH.

Crenenp okucineHus. CpaBHEHUE CTENIEHU OKMCIEHHUS U BajeHTHOCTH. IIpaBuna pacuéra creneHeil okucieHust no GopmysnaM XMMHUYECKHUX
COETUHEHUH.

OKHCANTENBHO-BOCCTAHOBUTEbHBIE peakiy. OnpeaesieHne CTeNeHeld OKUCIIEHUS AJIs 3JIEMEHTOB, 00pa3yroIIMX BEIIECTBAa PAa3HBIX KJIACCOB.
Peakiium MOHHOrO OOMEHa W OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTEIb M BOCCTAHOBUTENb, OKHCIEHME M BOCCTAHOBIICHHE.
CocraBiieHne ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METO/I0M 3JIEKTPOHHOT0 OaaHca.

JleMoHCTpanuu

e Buneo ¢pparmentsl u cnaiiapl «MloHHas XUMUYECKas CBSI3b ».

» Koyuteknus BemecTB ¢ MOHHOM XUMHUYECKOU CBSI3BIO.

e Moieu MOHHBIX KPUCTAJUINYECKUX PEIIETOK.

e BuneodparmenTs! u cnaiiapl «KoBaneHTHasIXUMHUECKas! CBSI3bY.

» Koyuteknus BemecTB MOJIEKYJISIPHOTO U @aTOMHOT'O CTPOEHUSI.

e MoJtenu MOJIEKYJIIPHBIX M @TOMHBIX KPUCTAJUIMYECKUX PEIIETOK.

e BuneodparmenTs! u cinaipl «MeTauindeckas XUMUYECKast CBSA3bY.

e Komnexnus «MeTaibl U CIUIaBbDy.

« B3aumMopeiicTBue IUHKA C CEPOii, CONHOM KUCIOTOM, XIopuaoM meau (I1).

e ['opeHne maruus.

. BzaumopeincTBue XJIOpHOM U CEPOBOAOPOIHOM BOJBI.
JlaGopaTopHbie ONBITHI

29. MU3srortoBiieHHE MOJENH, WILUTFOCTPUPYIOLIEH CBOMCTBA METAINTMYECKOMN CBSI3HU

Conep:kanue nporpaMmmbl



Xumus 9 kaace
(68 yacos, 2 yaca B He1€JI10)
IHoBTOpeHue U 00001IeHHE CBEeIEHUIT 110 KYypcy 8 kiacca

bunapnsie coequnenus. OKcuibl coneodpasyrolue u HecosieoOpasytomue. ['uapokcuipl: ocHoBaHUs, aM(poTepHbIe, KUcaoThl. CpeaHue,
KHCITbIC, OCHOBHBIC COJIH.

O06o0mieHne cBefieHrit 0 XuMu4Yeckux peakiusax. Kinaccubukanus XuMHUeCKUX peakiuii 0 pa3IUYHbBIM OCHOBAHHSIM: COCTaBY U YUCITY
pearupyomux 1 00pa3yonuxcs BEeCTB, TEIUIOBOMY 3G (eKTy, HAMPaBICHUIO, H3MCHCHHUIO CTETICHEH OKHMCIICHUS 3JIEMEHTOB, 00pa3yroIINX
pearupyoIiire BenecTra, (hase, MCIOIb30BaHUIO KaTaanu3aTopa.

IIonsiTHE O CKOPOCTH XMMHUYECKOU peakiuu. DakTophl, BIMAOIME HA CKOPOCTh XUMUYECKHUX PEAKLIUN: IPUPOJIA PEArNPYOLIUX BEIIECTB, HX
KOHIIEHTpallus, TeMIIepaTypa, IJI0aAb COMPUKOCHOBEHH S, HaJure Kartanu3aTopa. Karamus.

JdeMoHcTpanuu
. O3HaKOMJICHHE C KOJUICKIIUSIMUA METAJIJIOB U HEMETAJIJIOB.
. O3HakOMJICHHE C KOJUIEKIUAMU OKCUIOB, KUCIOT U COJCH.
e 3aBUCUMOCTb CKOPOCTH XHUMUYECKOMN peakluu OT IPUPO/Ibl pearupyroIinux BEIIeCcTB.
e 3aBUCUMOCTb CKOPOCTH XHUMUYECKOM peakuu OT KOHIIEHTPAI[UN pearupyroliuX BEIIeCTB.
. 3aBUCHUMOCTH CKOPOCTH XUMHUYECKON PEAKINH OT ILTOMIAIH

COTPUKOCHOBEHHMSI PEarupyromnuX BeIIeCTB («KUIISIIIUN CIIOI»).

e 3aBHUCHUMOCTb CKOPOCTH XUMUYECKOHN peaKkliu OT TEMIEPATypPhl PEarupyoIirux BEIIeCTB.
JlaGopaTopHble ONBITHI

B3anmopeiicTBue aMMHaKa U XJIOPOBOJIOPOJA.
Peakuus nertpanuzanuu.
Habmonenue ternnoBoro a¢dexra peakiuu HeHTpanu3aluu.
BsaumoneiictBue cepHoii kucnotsl ¢ okcugom Meau (II).
Paznoxxenne nepokcuia BOJOPOAa ¢ IMOMOLIbIO KaTaja3bl KapTodens
6. 3aBHCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUU OT NPUPOJIBI PEarnpyrONIUX BEIIECTB HA IPUMEPE B3aUMOICUCTBUS
pacTBOpOB THOCYNIb(aTa HATPUA U XJIopuaa Oapusi, THOCYJIb(aTa HATPUS U COJITHOW KUCIIOTHI.
7.  3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIUU OT MPUPOJIBI METAILUIOB IIPH UX B3aUMOJACHCTBUY C COJITHOM KHCIIOTOM.
8.  3aBHUCUMOCTb CKOPOCTH XMMHUUYECKOM peakluu OT IPUPOJIbI KUCIIOT IIPU B3aUMOJEHCTBUHU UX C XKEJIE30M.
9. 3aBHUCHUMOCTb CKOPOCTH XHUMHUYECKOU PEAKLUU OT TEMIIEPATYPBHI.
10. 3aBMCHMOCTbH CKOPOCTH XMMHUYECKON PEAKIIMH OT KOHIIEHTPALUH.
11. 3aBMCHMOCTb CKOPOCTH XMMHYECKON PEAKIMH OT IIOIAAN COIPUKOCHOBEHUS PEarupyONINX BEIIECTB.
12. 3aBHCHMOCTb CKOPOCTH XMMHYECKON PEaKIMK OT KaTajlu3aropa.

vk wnN e



XuMH4YeCcKHe peakuiu B PaCTBOPAX IJIEKTPOJIUTOB
[TonsiTre 00 3JEKTPOIUTUYECKON AMCCOLHUAIMK. DIEKTPOJUTHI U HEIJNEKTPOIUTHL. MeXaHU3M UCCOLMALUU 3JIEKTPOIUTOB C Pa3TUYHBIM
xapakTepoM CBs3U. CTETEeHb IEKTPOIUTHYECKON qucconuanui. CHIIBHBIE U c1a0bIe SJICKTPOIHTHL.
OcHOBHbBIE TOJIOKEHHSI TEOPUU IEKTPOIUTHUECKOM nuccouunanuu. Knaccudukanyus HOHOB U UX cBONCTBA. KHCIOTHI, OCHOBaHUSA M COJIM KaK
MeKTpouThl. X Knaccudukamys u qucconuanusi.
OO0mue XUMHUYECKHE CBOMCTBA KHUCIIOT: M3MEHEHHE OKPAaCKW WHAMKATOPOB, B3aHMMOJCICTBHE C METa/IaMH, OKCHJIAMU U TUIPOKCHUIAMU
METaJUIOB U COJISIMU. MOJIEKyJISipHbIE U HOHHBIE (TTOJTHBIC U COKPAIICHHBIC) YPABHEHHS PEAKIUH.
XUMHUYECKUN CMBICII COKPAIIEHHBIX YPaBHEHUH. Y CJIOBUS MPOTEKAHUS PEAKIIUN MEXKAY JIEKTPOJIUTAMU A0 KOHLA. Psi1 aKTUBHOCTH METAILIOB.
OOmuMe XMMUYECKHE CBOMCTBA INEIOYCH: B3aMMOJICHCTBHE C KUCIOTAMH, OKCHJIAMU HEMETajuloB, coiiiMu. OOIIHMe XMMHYCCKUE CBOMCTBA
HEpPaCTBOPUMBIX OCHOBAHMI: B3aMMOJIEHCTBUE C KUCIOTaMHU, Pa3JI0KEHHUE [P HarpeBaHUU.
OO0mme XMMUYECKHE CBOMCTBA CPEIHUX COJICH: B3aUMOJICHCTBUE C KUCIOTAMH, IIEJI0YaMH, COJIIMH M MeTajlllaMu. B3auMoelicTBIEe KUCIBIX
COJIEH CO IIETOYaAMH.
M'aaponus, kak 00OMEHHOE B3aUMOJICHCTBUE COel ¢ BOAOU. ['Maponn3 cou CUITbHOTO OCHOBAHUSA U ¢l1aboi KuciaoThl. ['uaponus comu ciaboro
OCHOBaHMS M CUJIbHOU KucaoThl. [lkama pH.
CBoiicTBa KUCJIOT, OCHOBAaHUM, OKCHJIOB U COJICH B CBETE TEOPUU DJEKTPOJIUTHUECKOU AUCCOLMAIMH U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuui.
JdemoHcTpaumu.
e llcnibiTanme BEMIECTB M MX PACTBOPOB HA AJIEKTPOIPOBOIHOCTD.
* 3aBUCUMOCTb 3JIEKTPOMPOBOIHOCTH YKCYCHOM KUCIIOTBI OT KOHLEHTPALUH.
o J[BI>KEHNE OKPAIIIEHHBIX HOHOB B AJIEKTPUUYECKOM TIOJIE.
e Onpenenenne xapakTepa Cpe/ibl B pacTBOpaX COJIEH.
JlabopaTopHble ONBITHI.

13. Jluccormanus cnadbIX 3JIEKTPOIUTOB HA MPUMEPE YKCYCHON KHUCTOTHI.

14. VI3MeHeHHEe OKpaCKU MHAMKATOPOB B KUCIOTHOM CpeJie.

15. Peakuus HeHTpanu3aluy pacTBOpa WEIOYH PAa3TUYHBIMU KUCIOTAMMU.

16. Tlomydenue ruapokcuma meau (I1).u ero B3aumMonecTBUE C pa3IMUHBIMU KHCIIOTAMHU.
17. BzammojelicTBHE CHIBHBIX KUCIOT ¢ okcuaoMm meau (II).

18-20. B3aumoelicTBre KACIOT ¢ METAJUIAMU.

21. KauecTBeHHas peakius Ha KapOOHAT-HOH.
22. llomydeHue CTyqHS KPEMHHUEBOU KUCIIOTHI.



23. KauecTBeHHas peakuus Ha XJIOPUJ - WU CYJIb(aT-HOHBI
24. V3MeHeHMe OKpACKU MHAMKATOPOB B LIEJIOYHOM Cpelie.

25. B3anmopaeicTBHE 1IEIOYEN C YTIIEKUCIBIM Ta30M.

26. KauecTBeHHas peakiys Ha KAaTUOH aMMOHMUSI.

27. Tlomyuenue rugpokcuaa menu (II) u ero paznoxenue.

28. BsaumopeiicTBue kapOOHATOB C KUCIOTaMH.

29. Ilomyuenue rugpokcuma sxenesa(Ill).

30. BsaumopeiicTBue xene3a ¢ pactBopoMm cynbdata meau (1I)

IIpakTnyeckune padoTnl

1. CaoiicTBa KMCJIOT, OCHOBaHH, OKCHUJIOB U COJIEH B CBETE TEOPHUH JICKTPOIUTUUECKOMN AUCCOIUALIUYA U OKUCITUTEIHHO
-BOCCTAHOBUTEJIbHBIX PEAKIUI

HemeTtauibl 1 HX COeJUHEHUSA

CrpoeHne aTOMOB HEMETAJUIOB U WX mojoxeHue B Ilepmonnueckoil cucreme. Psaa anexrpoorpunarensHocTd. Kpuctaminueckue peméTku
HEMETaJJIOB — IPOCTHIX BEIIECTB. AJIOTponus U e€ mpuyuHbl. du3nueckue cBoicTBa HemeTauioB. OOIIMe XMMUYECKHE CBOMCTBa HEMETAJUIOB:
OKHUCJIUTEIbHBIE 1 BOCCTAHOBUTEIBHBIE.

I"anmorensl, cTpoeHKne UX aTOMOB U MOJIeKyJ1. DU3NUECKHEe U XUMUYECKHE CBOMCTBA raJIOT€HOB. 3AKOHOMEPHOCTH M3MEHEHUS CBOMCTB raJIOr€HOB
B 3aBUCHUMOCTU OT uX mnosioxkeHust B Ilepuoanueckoil cucreme. HaxoxaeHue rajioreHoB B MPUPOJE M UX IMOIy4YeHHE. 3HAUYE€HUE U MPUMEHEHHE
raJIOTE€HOB.

["amoreHoBOIOPOABI M COOTBETCTBYIOLIME UM KHUCJIOTBHI: IUIABUKOBas, COJIAHas, OpPOMOBOJOPOAHAS, HOAOBOAOPOJHAs. [ almoreHupsl.
KavecTBeHHBIE peakIIuy Ha TaloreHuaA-uoHbl. [IpuMeHeHre coeIMHEeHUi raloreHoB U UX OMOJIOTHYECKas pOlb.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmel. Cepa B mpuponae u €€ moiydeHue. AJUIOTpOIHbIe MOAU(UKAIIMN CEPhl U WX CBOMCTBA.
XUMHYECKUE CBOMCTBA CEPBI U €€ IPUMEHEHUE.

CepoBOZIOpO/I: CTPOCHUE MOJIEKYJIbI, (PM3MUECKHEe U XMMHUYECKHUe CBOWCTBA, MoylyueHrue u 3HaueHue. CepoBogopoHas kucinota. Cynbpuiasl u
ux 3HayeHue. JIroMuHO(pOpHI.

Okxcup cepsl (IV), cepuucras kuciora, cyiabpuThl. KauecTBeHHas peakius Ha Cyiab(QUT-HOH.

Oxkcun cepsl (VI), cepnas kucnorta, cyabdarel. Kpuctammoruapatel. KauectBeHHas peakiys Ha CyibhaT-uoH.

CepHast KHCIIOTa - CHIIBHBIN A51eKTpoiuT. CBOMCTBA pa30aBIeHHON CEPHOM KUCIOTHI, KaK TUITMYHON KUCIOTHI: B3aMMOICHCTBHE C METAIJIAMH,
OCHOBHBIMH U aM(OTEpHBIMU OKCHIAMH, OCHOBAHUSAMHU U aM(pOTEPHBIMU THJIPOKCHIaMU, colsiMu. KauecTBeHHas peakuus Ha Cyb(haT-uoH.

OOm1ast XapakTepuCTHKa MeMEHTOB VA-rpynmbl. A30T, CTpOGHHE aTOMa M MOJIeKyJibl. Du3nyeckie 1 XUMHUYECKUE CBOMCTBA M MPUMEHEHHE
a30Ta. A30T B IPUPOJIE U €ro OHOJOTHYecKast poJib.



AMMHaK, CTpOCHHE MOJIEKYJIbl M (PU3MUECKUE CBOMCTBA. AMMMa4Has BOJA, HAIATHIPHBIA CIHUPT, THAPAT aMMHaKa. JJOHOPHO -aKIenTOpPHBIN
MEeXaHHU3M 00pa3oBaHUsl KaTHOHA aMMOHHUA. BoccTaHoBUTENbHBIE CBOMCTBA aMMuaka. Cou aMMOHHUS U MX npuMeHeHne. KadecTBeHHas peakuus Ha
KAaTHOH aMMOHHUSI.

Oxcupl a30Ta: HECOIe00pas3yrolue U KUCIOTHbIE. A30THUCTasl KUCIOTa M HUTPUTHL. A30THAs KHCIIOTa, €€ MoTydeHue u cBoiictBa. Hutpatsl.

docdop, crpoenne aroma u amtorporus. Dochunsl. Dochun. Oxcua pochopa(V) u oprodocdopnas kucnora. Docdarter. DocdopHbie
ynoopenusi. THCEeKTUIIHIBI.

OO6miast xapakTepucTuka 3j1eMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOCHHUSI aTOMOB, MPOCTHIX BEIIECTB M COCIWHEHUM B 3aBUCUMOCTH OT
MOJIOXKEeHUA 31eMeHTOB B [leproauueckoii cucteme. Yriepo. AmnoTpornnbie MoguduKanuu: aamas, rpadbut. AMopdHBII yriiepoJ U ero copTa: caxa,
aKTUBUPOBAHHBINA yroiib. AZcopOIusa. XuMHUUECKUe CBOicTBa yriepoaa. Kokcoxummuueckoe mpou3BOACTBO M €ro mpoaykiws. KapOumsr.

Oxcun yrnepona(Il): ctpoenune Monekysbl, moiaydeHue u ero cBoiictBa. Okcup yriepoaa(IV): ctpoenne MoneKysibl, MOTyYeHHE U €r0 CBOMCTBA.
VYronpHas kucnora. Coiau yrojibHOW KUCIOTHI: KapOOHATHI M THAPOKapOoHaThl. TexHuueckas ¥ MUIIEBas Co/a.

Heoprannueckne u opraHnyeckue BEUIECTBA. YTIJIEBOJIOPOJbl. XMMUYECKOE CTPOCHHE OpPraHMYECKHUX BELIECTB, KaK MOPSIOK COCAUHEHUs
aTOMOB B MOJIEKYJIE 10 BAJICHTHOCTH.

MertaH, 3TaH, Kak MpeieibHble YIIEBOJAOPOAbl. OTHIEH M aleTUIEeH, Kak HempejaeibHble (HEHACHICHHbIE) YTieBoaopoabl. ['opeHue
yIIIEBOOPOAOB. KauecTBEHHBIE peakuy Ha HENPEAEIbHbIE COCIUHEHHUS.

OTWIOBBII CIUPT, €ro MojlyueHue, NpuMeHeHrne u (pusnonorunyeckoe aeicTaue. TpéxaToMHbI cnupT ruuepuH. KauecTBeHHas peakuus Ha
MHOT0aTOMHBIE CIUPTHI. YKCYCHas - IPEACTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

Kpemnuuii, crpoenue ero aroma u cpoiictBa. Kpemuuii B npupoae. Cununuasl u cunad. Oxena kpemaus(1VY). Kpemuueas kucnora u e€ conu.

[IpousBoncTBO cTekia U eMeHTa. [Ipoaykins CuaMKaTHOW MPOMBIIIJIEHHOCTH: ONITHUYECKOE BOJIOKHO, KepaMuka, papdop, dasHc.
OnTryeckoe BOJIOKHO.

Hemerannsl B npupoje. @pakiinoHHas IeperoHKa *HUAKOTo BO3/lyXa Kak ciocol Moy4eHus KUCIOpoaa, a3oTa, aprosa. [lomyuenue docdopa,
KpeMHUs, XJI0pa, Hoaa. DJIEKTPOIU3 pacTBOPOB.

[TonydyeHune cepHOIl KUCIOTHI: CBIPHE, XUMHU3M, TEXHOJIOTMUYECKAsk CXeMa, METOJ] KUIISALIETO CII0sl, IPUHIIMIIBI TETJI000MEeHa, TPOTUBOTOKA U
nupkyssanuu. Oneym. IIpons3BoacTBo aMMuaka: cbIpb€, XMMHU3M, TEXHOJIOTHYECKAs CXEMa.

JdemMoHcTpauuu

o Komreknus HeMeTamuios.

o Mozenu KpUCTaJUIMYECKUX PEMIETOK HEMETAIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e O30HATOP ¥ MPUHIIUIIBI €TO PAOOTHI.

o T'opeHue HeMeTaNIOB - MPOCTHIX BEIIECTB: cephl, pochopa, IPEBECHOTO YTII.
e OO0pas3ILbl raJIOTeHOB - MPOCTHIX BEIIECTB.

e BisaumopelicTBHe raJoreHoB ¢ MeTaJJIaMU.

o BrITecHenue xyopa OpoMoM WK HoAa U3 PaCTBOPOB UX COJICH

o Kosnexnus npupoJHbIX COEAMHEHUN XJI0pa.



B3aumopeicTBre cepsl ¢ METAIAMM.

I'openue cepsl B KUCIOpOIE

Komnnekuus cynbPuanbIx pya.

KauecTBeHHas peakuus Ha Cyab(OUI-MOH

OO6ecuBeunBaHNE OKPAIICHHBIX TKAHEH U I[BETOB CEPHUCTHIM T'a30M.
B3anmopeiicTBre KOHLIEGHTPUPOBAHHOM CEPHOM KUCIOTBI C MEBIO.
OO0yriMBaHNUe OPraHMYECKUX BEIIECTB KOHIIECHTPUPOBAHHOMN CEPHOM KHCIOTOM.
Juarpamma «CocTtaB BO3AyXa.

Buneodparments! u cnaiiapl «[Ituusn 6azape.

[Tonydenue, cobupanue u pacrio3HaBaHUE aMMHAKA.

Pa3noxxenue 6uxpomara aMMOHUS.

B3anmonencTBre KOHIIEHTPUPOBAHHOM a30THOM KMCIIOTBI C MEIBIO.

I'openue yepHoro nmopoxa

Pa3znosxeHnne HUTpaTa Kajausi U TOPEHUE APEBECHOTO YroJibKa B HEM

OO6pa3ibl NpUpoIHBIX coeauHeHuit Gocdopa.

I'openue docdopa Ha BO3ayXe U B KUCIOPO/IE.

[Tonyuenue 6enoro pocdopa u UCIBITAHHE €TO CBOMCTB

Komnnexkuust «O6pa3ibl IpUPOIHBIX COSAMHEHUN YTIepoiay

[Hoptper H. /1. 3enunckoro. [Tornomenne akTHBUPOBAHHBIM YTIJIEM pacTBOPEHHBIX BEILIECTB UJIU T'a30B.
Y eTpoicTBO MPOTUBOTA3a.

Moaenu MOJeKyJT ME€TaHa, 3TaHa, YTUJIEHA U alleTHIICHA.

B3aumoneiicTBue 3TueHa ¢ OpOMHON BOION M paCTBOPOM MEPMaHTaHATa KaJHS.
OO01re XUMUYECKHE CBOMCTBA KUCIIOT HAa TPUMEPE YKCYCHOM KHCIIOTHI.
KadectBenHnas peakiiss Ha MHOTOaTOMHBIE CITUPTHI.

Komnexkuust «O6pa3iubl NpUPOJHBIX COSAMHEHUH KPEMHUS.

Konnekuus crekna, KepaMHUKH, IEMEHTA U U3JIETUI U3 HUX.

Komneknuus mpoayKIuy CHIIMKATHOM MPOMBIIIJIEHHOCTH.

Buneodparments! u cnaiiasl «[I[por3BoACTBO CTEKIIA M [IEMEHTAY.

Konnexuust «I[IpupoaHbie coeIuHEHNS HEMETAIIIIOBY.

BuneodparmenTs! u crnaiiapl «DpakiimoOHHAS IEPETOHKA KUIKOTO BO3TyXa)



e Buneodparments! u cnaiiasl «Ilomyyenne Bogopoaa, KUCIOPOAA U TATIOT€HOB AIEKTPOIUTUIECKUM CIIOCOOOMY.
e Mogenu annapaToB 11 IPOM3BOACTBA CEPHON KHCIIOTHI.
e Mogenp KUIIAIETO CIIoS.
e Mopnenb KOJIOHHBI CHHTE3a AMMHUAKA.
e Buneodparments! u cnaiiapl «[Ipon3BoacTBO CEPHOM KUCIOTHD.
o Buneodparments! u cnaiias! «[Ipon3BoacTBo ammuakay.
o Komnexnus «CpIpb€ 15 OITYYEHUS] CEPHON KUCIIOTBD).
JlaGopaTopHbIe ONBITHI

31. Pacno3HaBaHME raJOreHH]I-MOHOB.

32. KauecTBeHHbIE peaklM Ha CyJIb(aT-HOHBI.

33. KauecTBeHHas peakuusa Ha KATUOH AMMOHMUS.

34. XUMHUYECKHE CBOMCTBA a30THOU KHUCIJIOTHI, KaK JIEKTPOJIUTA.

35. KauecTtBennsle peakiuu Ha pocdaT-HOoH.

36. IlomydeHue U CBOWCTBA YrOJbHOU KUCIIOTBI.

37. KauecTBenHas peakuusi Ha KapOOHAT-HOH.

38. IIpomyckaHue yrJIeKUCIIOro ra3a 4epe3 pacTBOp CHUIIMKAaTa HATPHUs.

IIpakTnyeckue padoTnl

N3ydeHue CBOMCTB CONSTHOM KUCIIOTHI.

N3ydeHue CBOWCTB CEpHOM KUCIIOTHI.

[Tonydyenne aMMHuaka U U3y4€HHUE €r0 CBOWCTB.
[TonydeHue yriekucaoro ra3a i U3y4YeHue ero CBOMCTB.

vk wnN

MeTasuibl M KX COeTUHEHUS
[Tonoxenne merasmoB B Ilepuogmueckoil cucreme xumudeckux snemMeHToB J[. M. MenneneeBa, cTpoeHHME HX aTOMOB M KPHCTAJLIOB.
Meraunueckas CBsI3b U METAJUIMYECKAS] KpUCTAIUIMYECKas pem€Tka. GU3ndecKkrue CBOMCTBA METAJIJIOB: 3JIEKTPO- U TEILUIONPOBOAHOCTD, OTPaKaroIast
CIOCOOHOCTH, TUNIACTUYHOCTH. CIIJIaBbl YEPHBIC U IIBETHBIC.
Mertasibl Kak BOCCTAHOBUTENH. DIEKTPOXUMUYECKUN psill HAanpsbKeHU. B3anmoaelicTBre METaIOB ¢ HEMETAJlJIaMU, OKCUIaMU, KUCIIOTaMH, COJISIMH.
AJIFOMUHOTEPMHUSL.



CTpoeHne aTOMOB U MPOCTHIX BEIIECTB MIETOYHBIX METAIIOB. 3aBUCUMOCTD (PH3MUECKUX M XUMUYECKUX CBOMCTB LIETIOYHBIX METAJJIOB OT 3apsI0B slIep
nx atoMoB. OKCHIBI ¥ THAPOKCHJIBI IIEIOYHBIX METAJUIOB, UX IOJIy4YEHHE, CBOICTBA, IpUMEHEHHE. BakHellne coiau IIeNIOYHBIX METauIoB, UX
3HAQYCHUE B )KUBOW U HEXKUBOU IIPUPOJE U B )KU3HU YEIIOBEKA.
CrtpoeHre aTOMOB M MPOCTHIX BEIIECTB IIEIOYHO3EMENbHBIX METaIOB. 3aBUCHUMOCTh (DU3MYECKUX U XUMHUYECKHX CBOMCTB IIETIOYHO3EMEIbHBIX
METAJIJIOB OT 3apsi0B AJep UX aToMOB. OKCHU/IbI U TUAPOKCUBI IIETOYHO3EMEIBHBIX METAJIJIOB, UX MOJIYUYEHHUE, CBOMCTBA U IpUMEHEHHE. Baxknelime
COJIH IIETOYHO - 3€MEJIbHBIX METAJIOB, UX 3HAUEHHE B IPUPOJIC U )KU3HH yesioBeka. KapOoHaTsl U rTHpOKapOOHAThI KaIbIUs.
JXécTtkocTh BOJbI: BpeMeHHas U nocTtosiHHas. CriocoObl ycTpaHeHUs! BpeMeHHOM KEcTKocTU. CriocoOb! yCTpaHEHUS! TOCTOSTHHON &KECTKOCTU. IOHUTHI.
CoennHeHus aTlOMUHUS B pUpoJie. XMMHYECKHe CBOMCTBa atoMuHusA. OCOOEHHOCTH OKCH/IA U THAPOKCH 1A aJTFOMUHUS KaK aM(OTEPHBIX COSTMHEHUH.
Bakueiimme conmu amroMuHMS (XJIOpU, CyIbdar).
OcoOenHoctu cTpoeHHs aroma kenes3a. JKenezo B mpupojae. Baxkueimue pynsl xene3a. Oxcunbl u ruapokcuabl sxkenesa(ll) u xeneza(Ill). Conu
xene3a(ll) u sxxenesa(Ill). OGHapykeHHE HOHOB KAaTHOHOB JK€J€3a B pacTBOpE. 3HAUEHHE COEIMHEHUN JKele3a.
Koppo3us xumuueckas u 3eKTpoXuMudeckas. 3alura METaliioB OT KOppo3uu. MeTasuibl B IpUpo/ie: B CBOOOIHOM BHUJIE U B BUJIE COCAMHEHUN.
[TonsaTne o metaiuryprun. YépHas u nBeTHas Metautyprus. Ilupomeramnyprus, ruIpoMeTaILIyprus, JIEKTpOMETauIyprus. JJoMeHHbIi nponecc.
[TepepaboTka 4yryHa B CTasb. DIEKTPOIU3 PACILIIABOB.
JdemMoHcTpauuu
e B3aumonenicTBue HaTpHsl, IUTUS U KAJIBLIHS C BOJIOM.
e ['opeHue HaTpusl, MarHus 1 *keye3a B KUCIOPOJE.
o Bemblka TEPMUTHON CMECH.
e B3aumoelicTBUE CMECH TIOPOIIKOB CEPHI U JKeJle3a, [IMHKA U CEPBI.
e B3aumoeiicTBuE allFOMUHUSA C KHUCIIOTaMU, IIEJI0YaMH U BOJIOM.
e B3anmoielicTBre xkele3a U MU C XJIOPOM.
e B3saumopeiicTBHE MeIU C KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM M a30THOM KUCJIOTOM (pa30aBiIeHHON U KOHIICHTPUPOBAHHOM ).
e Okpacka IJIaMEeHH COEAMHEHUSMH IIEJI0YHBIX METAJUIOB.
e Okpacka 1jiaMeH! COeAMHEHUSIMHU 1IETOUYHO3EMENbHBIX METAIIJIOB.
e ["aienue U3BECTH BOJOM.
o [lomydyenue x€CTKOM BOJBI B3aMMOJIEUCTBUEM YTJIEKHACIIOTO I'a3a ¢ M3BECTKOBOM BOJION.
e YcTpaHeHHe BpEMEHHOU KECTKOCTH KUTISTYCHHEM U JOOaBKOH COJIBI.
e YCTpaHEeHHE MTOCTOSHHOM KECTKOCTU JOOABKOMW COJIBI.
e MloHUTBHI 1 IPUHIUT UX JeHCTBUS (BUACO(PArMEHT).
e Komiekiust npupoaHbIX COEAUHEHUN aTlOMUHUA.
e BuneodparmenTsr u ciaiinpl « OKCH aTFOMUHUS U €70 MOAU(PUKAITAN).
o [lomyuenune ampOTEPHOTO IMUIPOKCUIA ATIOMUHUS U UCCIICIOBAHUE €r0 CBOMCTB.



e Komnekuuss « XuMU4YeCKHE HICTOYHUKH TOKa.
e Pe3ynbprarhl 1IUTENBHOIO 3KCIEPUMEHTA 110 U3YUYEHUIO KOPPO3UHU CTAIBHBIX U3/I€JIUN B 3aBUCUMOCTH OT YCJIIOBHUM MPOIIECCOB.
e Boccranornenune meau u3 okcuaa meau(1l) Bomopomom.
e BuneodparmenTs! u cnaiasl «[Ipon3BoACcTBO YyryHa U CTaN.
e BuneodparmenTs! u crnaiasl «M3nenus u3 4yryHa u CTaiamy.
e Buneodparmentst u cnaiinsl «IIpou3BOACTBO aTFOMUHUSY.
JlaGopaTopHbie ONBITHI

39. BzaummopeiicTBue xenesa ¢ pactBopom cynbdara meau(Il).
40. IlomydeHue U3BECTKOBOM BO/BI U OIIBITHI C HEH.

41. Tlonyuenue runpoxcunos xeneza(ll) u (III).

42. KayecTBEHHbIE peaKkIMM Ha KaTHOHBI JKele3a

IIpakTnyeckune padoTel

6. IlomydeHue kecTKON BOJBI M CIIOCOOBI €€ YCTPAHEHHS.
7.  PelieHue skCepUMEHTAIBHBIX 3a4a4 MO TeMe «MeTaib».

XuMHuS M OKpYyKaLIas cpeaa
Crpoenue 3eMiu: po, MaHTHsA, 3eMHast KOpa, NX XUMHUecKuil coctas. JIutocdepa u e€ xumuueckuit coctas. Munepansl. Pyasl. Ocagounsie
nopobl. [lonesnsie uckonaemple. XUMUYECKUN cocTaB ruipocheprsl. XUMUYECKHI cocTaB aTMOC(hEpHI.
VIcTOYHHMKM XMMHUYECKOT0 3arpsi3HEHHs OKpY Katoliel cpezbl. [ 1o0anbHble sKoIornyeckre npo0aeMbl YeJI0BeYeCcTBa: NapHUKOBBIN 3 dexT,
KHCIIOTHBIE JI0%K]IH, O30HOBBIE JABIPbI. MeXAyHapOJHOE COTPYIHUYECTBO B 00aCTH OXpaHbl OKPYKAIOIIEH Cpellbl OT XUMUYECKOTO 3arpsi3HEHUSI.
«3enéHas XUMHsI».
JleMoHCTpaLun

e Buneodparments! u cnaiiapl «CtpoeHue 3eMin U €€ XUMUYECKHH COCTaB.

e Kosiekuus MUHEPAIOB U TOPHBIX MTOPOJ.

o Komnekuus «Pynpl MeTammoBy.

e Buneodparments! u cnaiiapl «I'mobGanbHbIe SKOJOTHYECKUE TPOOIEMBI YE€JIOBEYECTBAY.



JlabopaTopHbIe ONbITHI

43. H3yyeHue rpaHuTa.

O06001meHne 3HAHUI M0 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY Irocy1apCTBEHHOMY IK3aMeHYy

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pC€aKuuu.

XUMHUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUUECKHUE CBOMCTBA COIE00pa3yIOLUX OKCUIOB, THIPOKCUIOB (OCHOBAaHUM, KUCIIOT U

aM(pOTEPHBIX THIPOKCUIOB), COJICH.

CrpoeHne aToMa B COOTBETCTBUH C MOJIOXKEHUEM XMMHUYECKOT0 3ieMeHTa B [lepuonnyeckoii cucreme. CTpoeHHE BEIECTBA: XUMUYECKAs CBA3b U
KPUCTAIJINYECKHE PEIIETKHU. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMHU IIPOCTHIX BELIECTB (METAJIJIOB, HEMETAJIJIOB, 0J1aroOpoIHbIX a30B) OT
II0JIO’KEHHUS 2J1eMEHTOB B llepnonnueckoil cucreme. Turosnorust HeOpraHMYECKUX BEIIECTB, ACJIEHUE UX Ha Kiacchl U rpynnsl. [Ipencrasurenu.
[Ipu3Haky U ycaoBUs NPOTEKaHUSI XUMUYECKUX peakiuil. TUIosorus XMMUYECKUX peakluii 0 pa3IMuyHbIM OCHOBAaHUSAM. Peakiinu noHHOro oOMeHa.

YueOHO-TeMaTHUECKHIi IJIaH

Ne HanmenoBanue pasnienoB (Tem) Komnuectso B ToMm uncie Ha IpoBeAcHNE
1acosB I10 [TpakTHyeckux pabot KoHnTpoasHbIX
IIporpaMme pabot
8 Kknacc
1 | HavanbHble TOHSATHUS U 3aKOHBI XUMUU 21 2 1
2 | Baxnelimme npeacTaBUTEeTN 18 3 1
HEOPraHMYECKUX BEILECTB.
KosnuecTBeHHbIE OTHONICHHS B XUMUHU
3 | OcHOBHBIE KJacChl HEOPTAHUYECKUX 10 1 1
COEIMHEHU I
4 | Ilepuonnyeckuii 3akoH u Ilepuoanyeckas 8 0 1
cucreMa Xumuyeckux snemenrtoB . M.
MenzeneeBa u cTpoeHUE aTOMa. XUMUYECKast
cBsi3b. OKMCIMTEIbHO- BOCCTAHOBUTEIIBHBIE
peakuuu
5 | Xumnueckas cBsa3b. OKUCIUTEIBHO- 11 0 1
BOCCTAHOBUTEJIbHBIE PEAKIINU.




Uroro | 68 | 6 5
9 knacc
1 [ToBTOpEeHME M 0000IIIEHNE CBEICHUM 110 5 1
Kypcy 8 kiacca. XUMHUYECKUE PEaKINH
2 | XuMHYECKHE peaKI[iu B PACTBOPax 10 1 1
3 Hewmerayuiel 1 X coeIUHEHUSA 25 4 1
4 | Merasuibl U UX COSAMHEHUS 17 2 1
5 | XuMus 1 OKpysKaromas cpenua 2
6 | O6oOmIeHre 3HAHMH 110 XMMHUH 33 KYPC 7 1
OCHOBHOM MIKOJIBL. [loAroToBka k
OCHOBHOMY roCyJapCTBEHHOMY JK3aMEHY
(0I'D)
Peseps 2
Hroro 68 7 5

IInanupyemble pe3y/bTaTbl OCBOCHHS YU4eOHOI0 MpeaMeTa

[To 3aBepieHNIO Kypca XMMHH Ha 3TaHE OCHOBHOTO 00I11eT0 00pa30BaHUs BBITYCKHUKH OCHOBHOM IIKOJIBI JOJKHBI OBJIAJIETh CIAEAYIOUTUMHI
pe3ysbTataMu:

1.  Jluunocmmuwie pezynomamoi:

1. oco3uanue CBOEN 3THUYECKON NPUHAIIEKHOCTH, 3HAHUE NCTOPUU XUMUU U BKJIa/la POCCUICKON XMMUYECKON HAyKH B MUPOBYIO
XUMHUIO;

2.  ¢opmuposaHue OTBETCTBEHHOI'O OTHOLICHUS K O3HAHUIO XUMHUH; TOTOBHOCTH U CIIOCOOHOCTH 00YYarOIIUXCs K CAMOPAa3BUTHIO
1 caM000pa30BaHUIO HA OCHOBE M3yUEHHBIX ()aKTOB, 3aKOHOB U TEOPUI XMMHUHU; OCOZHAHHOTO BHIOOpA U MOCTPOCHUE UHIUBUAYaTbHON
00pa3oBaTeNbHON TPACKTOPHH;

3.  ¢@opmuposanue 1€IOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MUPa, HEOTHEMJIEMOMN YacThI0 KOTOPOIl SBIIIETCS XUMHUYECKast
KapTHHA MHPA;

4.  oenadeHue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOLIUM YPOBHIO Pa3BUTHSI HAyKU U OOIIECTBEHHOM MPAaKTUKU, B TOM YHCIIE U
XUMUYECKUM;

5. ocsoeHue COLMAIBHBIX HOPM, ITPABUII IOBEICHUS, POJIel U (OPM COLMATIBHOMN KU3HU B COLIMYME, IPUPOAE U YACTHOH KU3HU Ha
OCHOBE HKOJIOTUYECKOH KyJIbTyphl U 6€30IaCHOTO 0OpallleHus ¢ BEIeCTBaMHU U MaTepHallaMH;



6. @opmuposaHue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIEHUH CO CBEPCTHUKAMH U B3POCIBIMH B IIpoIiecce 00pa3oBaTeIbHOH,
OO0IIECTBEHHO MOJIE3HOMH, yueOHO-HUCCIIE0BATENIbCKOM, TBOPUECKOM U APYTUX BUAOB AEATEIBHOCTH, CBA3AHHBIX C XMMUEH.

2.  Memanpeomemmole pe3yibmantol:

1. onpedenenue nenel COOCTBEHHOTO 00y4EHHs, TOCTAHOBKA M (hOPMYIHPOBaHKE JUIs ce0s1 HOBBIX 3a/1a4;

2. naaumuposanue MyTel TOCTHKEHUS JKEIaeMOro pe3ysbTaTta 00y4eHUs: XUMUH KaK TEOPETHUECKOro, TaK U HIKCIIEPUMEHTAIBHOTO
XapakTepa;

3. coommeceHue CBOUX NEHCTBUH C IIJIAHUPYEMBIMU PE3YJIbTaTAMU, OCYUjecmeierue KOHTPOIIs CBOEH AEeATEIbHOCTU B IIPOLIECCE
TOCTIDKEHUS pe3yJibTarta, onpeoeieHue cioco00B IEHCTBUIA IPU BBIITOJTHEHNUH JJA0OPATOPHBIX M MPAKTUIECKUX pabOT B COOTBETCTBUH C
IIPaBUIAMU TEXHUKHU 0€30MaCHOCTH;

4.  onpedeneHue ICTOUHUKOB XMMHUYECKOW HH(POPMALINH, TTOJTyUYeHHE U aHaIH3 e€, co3JaHne MHPOPMAITMOHHOTO MPOAYKTA U €T0
IIPE3EHTALINS;

5.  ucnonb306anue OCHOBHBIX NHTEIUIEKTYaJIbHBIX OIIEpAlMii: aHAJIN3a U CUHTE3a, CPABHEHMS ¥ CUCTEMAaTH3alu1, 0000IEeHHs 1
KOHKPETHU3aLUH, 6bls6/eHie TPUIMHHO-CIIEICTBEHHBIX CBSI3€H U nocmpoenue JTOTHYECKOr0 pacCy K IeHUS U YMO3aKII0UeHUs (MHAYKTUBHOTO,
JeTyKTUBHOT'O M 110 aHAJIOTHH) Ha MaTepHalie €CTECTBEHHO-HAYYHOI'O COJIEP/KaHuUs;

6. yMeHue CO3JIAIOT, IPUMEHATh U Pe0OPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEII M CXEMBbI JUI PELIeHUs yUeOHBIX U
MT03HABaTEJIbHBIX 33/1a4;

7.  ¢opmuposanue U pazsumue YKOIOTUIECKOTO MBIIUICHUS, YMEHHE IPUMEHSTD €ro B I03HaBaTeIbHON, KOMMYHUKAaTUBHOM,
COLIMAJIbHOW MPAKTHKE U MPOPECCUOHANIBHON OPUEHTALINH;

8.  cenepuposanue UJIeN U ONPEIETICHNE CPEICTB, HEOOXOUMBIX JJIs UX pPealn3aliu.

3.  Ilpeomemmnvie pe3ynomamel:

BbInyCKHUK Hay4YuTCH:
e  XapaKTepu30BaTh OCHOBHbIE METO/IbI IO3HAHUS: HAOII0/IEHUE, U3MEPEHNE, SKCIIEPUMEHT;
e  ONHCHIBATh CBOWMCTBA TBEPABIX, JKUAKUX, TA3000pa3HBIX BEIIECTB, BBIJCIAS UX CYLIECTBEHHbIE IPU3HAKY;
*  PACKpPBIBATh CMBICII OCHOBHBIX XMMUYECKUX MOHATUHI «aTOM», «MOJIEKYJIay, «XUMHUYECKHUH DIIEMEHTY, «IIPOCTOE BEILECTBOY,
«CIIO)KHOE BEILIECTBO», «BAIICHTHOCTHY», «XUMHUYECKAs PEAKIMs», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;
*  PACKpPBIBATH CMBICII 3aKOHOB COXPAaHEHMS MAaCChl BEILECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;
e pa3nuyaTh XUMHUYECKHE U (PU3HUECKUE SIBICHHUS;
e HA3bIBATh XMMHUYECKHE DJIEMEHTHI,
e ONpEAENATh COCTaB BEIECTB 10 X (GOpMyIaM;



OIIpEAEIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCIUHEHUSX;
OIIPEAEIATh TUI XUMUYECKUX PEAKIIHM;

Ha3bIBaTh IIPU3HAKYU U YCIIOBUS IPOTEKAHUS XUMUUYECKUX PEaKLIUN;

BBISIBJISITH IPU3HAKU, CBUJETENBCTBYIOUINE O IPOTEKAaHUN XUMUYECKON PEAKIIMU ITPH BBIITOJIHEHUU XUMUYECKOTO OIBITA;
COCTaBJIATH (GOPMYJIbI OWHAPHBIX COCTUHEHUN;

COCTaBJIATh YPAaBHEHUS XUMUYECKUX PEAKLUI;

coOuroaTh npasuiia 6€30MacHoN paboThl IPU NPOBEICHUH OIBITOB;

I10JIb30BaThCA J1a00PaTOPHBIM 000PYI0BAaHUEM U MIOCYIOM;

BBIYUCIISATH OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO Macchl BELIECTB;

BBIUUCIIATH MACCOBYIO JOJII0 XUMHUYECKOTO 3JIeMEHTa 0 (opMyJie COCTUHEHNUS;

BBIUUCIIATH KOJMYECTBO, 00BbEM HIIM MACCY BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB WM IPOAYKTOB PEAKIIUH;
XapaKTepu30BaTh (HPU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa M BOJAOPOIA;

M0JIy4aTh, COOUPATH KUCIOPO.I U BOJIOPOS;

pacro3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIe BELIECTBA: KUCIOPOI, BOAOPOL;

pacKpbIBaTh CMBICI 3aKOHa ABOTaipo;

PacKpbIBaTh CMBICI MOHATUN «TEMIOBOM 3P PEKT peakum», «MOJSIPHBIH 00beM»;

XapaKkTepu30BaTh PU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI;

PacKpbIBaTh CMBICI MIOHATHUS «PACTBOPY;

BBIYHCIIATH MACCOBYIO JOJIK0 pPaCTBOPEHHOTIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIISATE PACTBOPHI C ONPEAECIEHHON MacCCOBOM J0JIEN PACTBOPEHHOIO BEIIECTBA;

Ha3bIBAaTh COCMHEHUS U3YUEHHBIX KJIACCOB HEOPTAaHUYECKUX BEILECTB;

XapaKTepu30BaTh (PU3NUECKHE U XUMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEILECTB: OKCUAOB, KUCIOT, OCHOBAHUH,
COJIEH;

OTIpeeNsATh MPUHAJIEKHOCTD BELIECTB K ONPEAEICHHOMY KJacCcy COEANHEHMUI;

COCTaBIISATh (POPMYJIBI HEOPTAaHUYECKUX COCTUHEHUN N3yUEHHBIX KIacCOB;

IIPOBOAUTH OMBITHL, MOATBEPKAAIOIINE XUMUUYECKHE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPIAHUUECKUX BEILIECTB;
pacrno3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KMCIIOT U HIEJIOUEH IO U3MEHEHHIO OKPACKU UHAMKATOPA;

XapaKTepU30BaTh B3aUMOCBSI3b MEXY KJIaCCAMU HEOPIaHUYECKUX COEIMHEHUI;

packpsiBaTh cMbici [lepuonnueckoro 3akona . . MenneneeBa;



OOBSICHATh (PU3MUECKUI CMBICT aTOMHOTO (IIOPSIKOBOT0) HOMEPa XUMUYECKOT0 3JIEMEHTa, HOMEPOB I'PYMIIBI U IEPUOJIA B
nepuoanueckoit cucreme . . Menaeneena;

OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS CTPOSHHS aTOMOB, CBOMCTB AJIEMEHTOB B MpeIeiax MaJbIX IEPUOI0B H INIABHBIX IMOATPYIIIL;
XapaKTepu30BaTh XUMHUYECKHE JIEMEHTHI (OT BOJOPO/1a A0 KajbIUs) HA OCHOBE UX IOJIOXKEHUS B teproguueckoi cucreme /. U.
MenieneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

COCTaBJISITh CXEMBbI CTPOEHUSI aTOMOB NIepBbIX 20 311eMeHTOB nepuoanyeckoil cucremsl [1. . Menneneesa;

PacKpbIBaTh CMBICI MOHATUN: «XUMUYECKAsl CBS3bY», «3JIEKTPOOTPULIATEIbHOCTDY;

XapaKTepUu30BaTh 3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEILECTB OT THUIA KPUCTAIUIMYECKON PELIETKHU;

OIIpeNIeNIATh BU XMMUYECKOH CBSI3U B HEOPIaHUYECKUX COETMHEHMSX;

M300pakaTh CXeMbI CTPOSHHSI MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX PAa3HBIMU BUIaMU XUMHYECKUX CBS3CH;

PaCKpPBIBATHL CMBICII MMOHSTHM «HMOH», «KATHOH», «AHHUOH»», «3JICKTPOJIUTHD», «CHEJJICKTPOJIUTBD?, KIJICKTPOJIUTHUICCKAA
AJuccounanusy, «OKHCIHUTCIb», «CTCIICHb OKHMCIICHUA», «BOCCTAHOBUTCIIb)», KOKHCIICHHUC), «BOCCTAHOBJICHHC),

ONPEIEIATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COEAMHEHUH;
PacCKpBIBaTh CMBICI TEOPUH IIEKTPOIUTUYECKON TUCCOLUALINN;

COCTaBJIATh YPABHEHHUS DIEKTPOJIMTUYECKON TUCCOLUALMN KUCIIOT, IIEJI0YEH, COJIEH;
OOBSICHATB CYIIHOCTb IIPOIIecCa SIEKTPOTUTHUECKON JUCCOLMAIMM U PEAKLIUH HOHHOTO OOMEHa;
COCTaBJIATh IOJIHBIE U COKPAIIEHHbBIE HOHHBIE YPaBHEHUS peaklMii 0OMEHa;

OTIpeEIATh BO3MOKHOCTD MPOTEKAHUSI peaKiuii HOHHOTO OOMEHa;

[IPUBOJUTH PEAKLUH, [IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHbIX BEILIECTB;
OIPEIENATh OKACIUTENDb U BOCCTAHOBUTEIID;

COCTABJISITh YPAaBHEHHSI OKMCIIUTEIBHO ~-BOCCTAHOBUTENIBHBIX PEAKIIUH;

Ha3bIBaTh ()aKTOPBHI, BIUSAIOLINE HA CKOPOCTh XMMUUYECKOM peakluu;

KJaccu(UIUpPoOBaTh XMMUYECKHUE PEAKLIUH 110 pPa3IMYHbIM MPU3HAKAM;

XapaKTEpPU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAILIOB;

MIPOBOAUTH OMBITHI MO MOJIYYEHHUIO, COOUPAHUIO U U3YUYEHUIO0 XUMUYECKUX CBOMCTB Ia3000pa3HbIX BEUIECTB: YIJIEKUCIIOTO rasa,
aMMMaKa;

pacrno3HaBaTh ONBITHBIM IMyTEM ra3000pa3Hble BELIECTBA: YITIEKUCIBINA ra3 1 aMMHAK;
XapaKkTepu30BaTh B3aMMOCBSI3b MEX/1y COCTAaBOM, CTPOEHHUEM M CBOMCTBaMU METAIIJIOB;

Ha3bIBATh OPTAaHUYECKHUE BEIIECTBA MO UX POopMyJie: METaH, dTaH, THUICH, METaHOJI, dTAHOJ, TJIULEPHH, YKCyCHAsI KHCIIOTA,
aMUHOYKCYCHAsl KUCIIOTa, CTEAPUHOBAs KHUCIIOTA, OJICMHOBAS KUCIIOTA, TIFI0K034;

OIICHUBATH BIIUAHUC XUMHUYCCKOTO 3arpsA3HCHUSA OKPY)I(ELIOH_[CP'I Cp€abl Ha OpraHu3M 4€JI0BCKaA,



e TPaMOTHO OOpaIlaThCs C BEIIECTBAMU B ITOBCEIHEBHON KU3HU,

e OIpCACTIATH BOSMOXHOCTD ITPOTCKAHUA pCaKHHfI HEKOTOPBIX HpeHCTaBHTCHCﬁ OpraHN4Y€CKUX BEIIECCTB C KUCIOPOAOM, BOAOPOAOM,
METaljiaMu, OCHOBaHUAMMU, IraJIOTCHaAMU.

BLIHyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH

. 8b108U2ANMb U NPOBEPSNb IKCNEPUMEHMANbHO 2UNOME3blL 0 XUMUYECKUX C8OUCMBAX 6eUieCme Ha OCHO8e UX COCMABA U
CMpOeHUst, UX CHOCOOHOCMU 6CIYNAMb 8 XUMUYECKUe peaKyul, 0 Xapakmepe u npoOyKmax pasiudHblX XUMUYECKUX peakyutl,

. Xapaxkmepuzoeams 6ewjecmed no COCMaegy, CMpOeHUI0 U CBOUCMBAM, YCMAHABIUBAIOM NPUYUHHO-CIE0CHBEHHbLE CE53U MENCOY
OAHHBIMU XAPAKMEPUCMUKAMU 8eUecmEd;

. COCmMassims MONEKVAAPHbLE U NOJHbLE UOHHbIE YPABHEHUSL NO COKPAUJEHHBIM UOHHBIM VPAGHEHUSIM,

. NPOCHO3UPOBAMb CNOCOOHOCb BeUieCmed NPOsBIANb OKUCIUMENbHbLE WU 60CCIMAHOBUMENbHbIE CBOUCMEA C YYEemOM
cmenenetl OKUCICHUS DNeMEHMO08, 6X00AUUX 6 €20 COCMAS,

. COCmMassims YpagHeHUsl peakyutl, COOmeemcmayuux nocied08ameibHOCHU NPespaeHull HeOPeaHU4eCKUux 8euecmas
PA3UYHBIX KIACCO8;

. 8b108USANMD U NPOBEPSIMb IKCHEPUMEHMATILHO 2UNOME3bL O PE3VIbMAmax 6030etcmeust pa3IuyHbIX YaKmopos Ha U3MeHeHUe
CKOPOCMU XUMUYECKOU PeaKyuu;

. UCNONb308aMb NPUOOPEeMEHHBLE 3HANUSL OJIsL IKOJIOSUYECKU 2PAMOMHO20 NOBEOCHUSL 8 OKPYICaouell cpeoe;

. UCNONL308aMb NPUOOPEMEHHBLE KII0Uesble KOMNEMEeHYUY NPU GbINOJIHEHUU NPOEKMO8 U YUeOHO-UCCIe008aMENbCKUX 3a0ad NO
U3YYUEHUIO CBOUCME, CNOCOO08 NONYUeHUs. U PACNO3HABAHUS BEUJeCE;

. 00bEKMUBHO OYEHUBAMb UHGOPMAYUIO O BEUYECMBAX U XUMUUECKUX NPOYECCax,

. KpUMuU4ecky OMHOCUMbCA K NCeB0OHAYUHOU UHPOpMayuU, HedoOPOCO8eCMHOU peKiame 8 CPeOCmB8ax MAcco8ol UHGoOpMayuu;

. 0CO3HABAMb 3HAUEHUE MEeOPEeMUYECKUX 3HAHUL N0 XUMUU 0151 RPAKMUYECKOU 0esimelbHOCMU Yel08eKd,

. €030aom Mooenu u cxemul OJisl peuleHUsl Y4eOHbIX U HOZHABAMENbHBIX 3a0ay, NOHUMAMb He0OX0OUMOCMb COONII00eHUs.

npeonucanull, npeoaazaemvlx 8 UHCMPYKYUAX nO UCHOLb308AHUIO JIEKAPCME, CPEOCmE ObIMOGOU XUMUU U OP.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE
@denepalibHbII TOCYJapCTBEHHBIN 00pa3oBaTeIbHbIN CTaHAAPT MpeAyCcMaTpUBaeT W3yUYeHHE Kypca XMMHUU B OCHOBHOH IIIKOJI€ KaK COCTaBHOM
YacTH NMpeIMeTHON 00acTu «EcTecTBeHHOHAYYHbIE TPEAMEThD.
Kypc xumuu B 8-9 kiaccax paccumtad Ha 2 yaca B Henento B oObeme 138 ydeOHBIX dacoB. M3yueHue 3TOro Kypca JaeT BO3MOXKHOCTH
BBIITYCKHUKY OCHOBHOH IIKOJIBI ycrientHo ciath OI'D mo XuMuM Kak rnpeaMera no BeIoopy.
[Tpennaraemslii Kypc, XOTsI 1 HOCUT OOLIEKYJIbTYPHBIM XapakTep U HE CTABUT 3aJady IpodeCcCHOHAIBHON MOANOTOBKH 00yJaroIuxcs, TeEM He
MeHee, MO3BOJISIET UM ONPEACTUTHCS C BHIOOPOM NMpoduist 00ydeHus B cTapiieil mKoJe.



YYEBHO-METOJINUYECKOE OBECIIEYEHUE
YMK «Xumusa. 8 knacce»

1. Tabpuensu O. C. Xumus. 8 kmacc: yaeOHUK it o0meodpaszoBatenbubix opranusamuii / O. C. INabpuensu, U. I'. Octpoymos, C. A.
CnankoB. — M.: IIpocsemienue, 2019

2. Tabpuensua O. C. Xumusa. Meroamueckoe mocodue s 8 kiacca yueOHoe mocodue aist obmieoopasoBarenpHbix opranusanuii / O. C.
I'abpuensn, 1. B. Akcénoa, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019

3. Taopuensa O. C. Xumus. COOpHUK 3a/1a4 U yIIpaKHEHUU. 8 Kinacce: yueOHoe mocobue yist odmieoopazoBatenbabix oprannsanuii/ O. C.
I'abpuensu, U. B. Tpuryouak M.: I[Ipocsemienue, 2019

4. Tabpuensn O. C. Xumwms. Terpame st 7a00paTOPHBIX OIBITOB M MPAaKTUYECKHX paboT. 8 kiacc: ydeOHoe mocoOue uis
obmieobpaszoBarenbHbIx opranuzanuii / C. 'abpuensn, U. B. Axcénona, U. I'. OctpoymoB. — M.: [Ipocsemenue, 2019

5. Taopuensa O. C. Xumus. Pabouas TeTpans. 8 kiiacc: yuebHoe mocobue s oomeodpazoBatenbHbix opranm3anwii / O. C. ['abpuensH, C.
A. Cnagkos, U. I'. OctpoymoB. — M.: [Ipocsemienue, 2019

YMK «Xumusa. 9 knace»

1. T'abpuensn O. C. Xumus. 9 knacc : yueOHUK A1 001eo0pazoBaTenbHbIX opranuzanuii / O. C. TI'abpuensn, U. I'. Octpoymos, C. A.
CnanxoB. — M.: [Ipocsemenue, 2019

2. T'abpuensn O. C. Xumus. Meroauueckoe nocodbue st 9 kiacca: yue6. mocodue ans obmeoOpasoBarenbHbix opranuzanuii / O. C.
lNabpuensu, U. B. Akcénosa, U. I'. OctpoymoB. — M.: [Ipocsernienue, 2019

3. Tabpuensn O. C. Xumus. COOpHUK 33134 U ynpakHeHHH. 9 kiace : yueOHoe mocobue ais obueodpazoBaTenbHblx opranuzanuii/ O. C.
I'abpuensa, . B. Tpury6uak. M.: [Ipocsemnienue, 2019

4. Tabpuensn O. C. Xumus. Terpags ans 1a00paTOpHBIX ONBITOB W MPAaKTUYECKHX paboT. 9 kiacc : ydyeOHoe mmocobue s
oOmieoOpa3zoBarenbHbix opranuzanuii /O. C. I'abpuensn, U. B. Axcénona, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019

5. T'abpuensn O. C. Xumus. Pabouas Terpanp. 9 kiacc : yue6Hoe nmocobue i o0uieodpazoBarenbHbIx opranuzanmii / O. C.
lNabpuensu, C. A. Cnagkos, U. I'. OctpoymoB. — M.: [Ipoceemenne, 2019

Hugpopmayuonnwie cpeocmea
NHTepHeT-pecypcesl
1. http://www.alhimik.ru IIpeacraBnensl pyOpuKu: COBETh aOUTYpPUEHTY, YUUTEIIO0 XUMUH, CIPABOYHUK (0OYCHb OOJbIIast MOA00pKa TAOIHUI U
CIPaBOYHBIX MAaTEPUAJIOB), BECEasi XUMHsI, HOBOCTH, OJMMIIHAbI, KyHCTKamepa (Macca MHTEPECHBIX UCTOPUYECKUX CBEJCHUMN).
2. http://www.hij.ru XKypnan «Xumus 1 ®KHU3Hb» MOHATHO M 3aHUMATEIHLHO PAacCKa3bIBaeT 000 BCEM MHTEPECHOM, YTO POMCXOIUT B HAYKE U B MUPE, B
KOTOPOM MBI JKUBEM.



3. http://chemistry-chemists.com/index.html DnekTpoHHBIi KypHaT « XMMUKA U XUMHSD», B KOTOPOM IPEJICTABICHO MHOXXECTBO

OIIBITOB 110 XUMHH, 3aHUMATEIILHON HH(OPMAIIUH, TI03BOJISIONICH yBIICUh YYEHHKOB YKCIIEPUMEHTAILHOM YacThIO IIPEIMETa.

4. http://c-books.narod.ru BceBo3moskHas uTepaTypa 1o XMMHUH.

5. http://www.drofa-ventana.ru M3BecTHOE M31aTENBCTBO yueOHOI TUTEpaTypbl. HOBUHKH HayYHO-MOMYJISIPHBIX U 3aHUMATEIbHBIX KHUT 110 XHMHH.
6. http://1september.ru Xypnan s yauTeneii 1 He TOJIbKO. bosibiioe KoIn4ecTBo paboT YYCHUKOB, B TOM YHCIIE H UCCIICOBATEIHLCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KOJIBbHBIN TOPTa CO CChUIKAaMU Ha 00pa30BaTelIbHBIC CAHThI 110 XUMHH.

8. www.periodictable.ru CO0pHUK cTaTell 0 XUMHUYECKUX IEMEHTAX, WIUTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM

KanennapHo- TemaTu4eckoe NIaHUPOBaHHE
8 kiace

Neo Jara Tema ypoka ®opma Buabl yueOHoOI 1eTEIBHOCTH

n/m | Mnaun | ®akr OpraHu3anuu
ypoKa

HavyaabHble NOHATHS W 3aKOHBI XUMHuH (21 1)

1 [Mpeamer xumun. Poib Ypok ycBoCHUs OOBACHSIIOT, YTO MPEAMETOM U3yUSHUS] XUMHUU
XHUMHHU B ) KU3HU HOBBIX 3HAHUM SIBJIIIIOTCA BEHIECTBA, UX CBOMCTBA U UX
YeJIoBeKa npeBpaiieHus. Pa3aiuaroT Tesa u BelecTsa,
BEIIIECTBA M MaTePHAJIBL.

Y CcTaHaBIMBAOT MPUYHMHHO-CIICICTBCHHBIC CBS3U
MCXKOY CBOMCTBaMU BCIICCTB U UX IPUMCHCHUEM
XapakTepu3yIoT MOJ0KHUTEIbHYIO U
OTpULATCIIBHYO POJIb XUMUHU B )KU3HU
COBPEMEHHOTO O0IIeCTBa.

ApPryMeHTHPYIOT CBOE OTHOLIEHHE K XeMO(HINN
1 xeModoOuwu.

2 Mertobl n3yueHus Ypoxk ycBoeHUSs XapakTepu3ylOT OCHOBHBIE METOJbl HU3y4YECHUS
XUMHUHU HOBBIX 3HAHUU CCTCCTBCHHO-HAYYHbLIX NUCHHUILINH.

[TpuBoAT mpUMepsl MaTepUaIbHBIX U 3HAKOBBIX
UM CHUMBOJIBHBIX Moneneﬁ, HCIOJIb3YCMBIX Ha
ypokax (pu3uku, OMonI0ruu u reorpadum.




CoOuparor 00BEMHBIE U  IIAPOCTEPIKHEBBIC
MOJIETTH HEKOTOPBIX XUMHYECKHX BEIIECTB

Bxonnas
IHarHOCTHYECKast
pabora

KoHTposbHbIl ypoK

IIpuMeHAIOT HA IPAKTUKE paHEe U3YYCHHBIN
Mmatepuai, padoTas 1o IpyIinam ¢ 3aJaHUsIMUA
Pa3HOI0 YPOBHS CJIIOKHOCTH, BBIITOIHSIOT
KOHTPOJIbHYIO PaboTy.

ArperaTHHe COCTOAHUA
BCIICCTB

Ypok ycBoeHU
HOBBIX 3HAHUM

Pa3znuyaroT Tpu arperaTHbIX COCTOSIHHS
BEIICCTBA. Y CTAaHABJIMBAIOT B3aUMOCBSI3U MEXKTY
HHUMH Ha OCHOBE B3aMMHBIX ITEPEXO/I0B.
WumiocTpupyIoT 3TH MePeX0/Ibl PUMEPAMH.
Ha0mo1a10T XMMHYECKHUH SKCIIEPUMEHT

U Oenarom BBIBOABI Ha OCHOBE HAOJIIOICHUHI

I1. p Ne 1 «3nakomcTBO
¢ JJabopaTOpHBIM
00opyI0BaHUEM.
[IpaBuna Th pu padote
B KaOWHETEe XUMUI»

YPOK - IPaKTUKYM

PaGoratot ¢ mabopaTopHbIM 000PYIOBaHUEM U
HarpeBaTeIbHBIMU IPHUOOPAMU B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.
BBINoJHAIOT pocTeiime MaHUITYJISLAN C
1a00paTOPHBIM 000PYIOBAHHUEM: C
71a00paTOPHBIM MITATHBOM, CO CITUPTOBKOM
ObopMISIOT OTYET 0 IpoAeTaHHON paboTe

duznueckue IBICHUS B
XUMUA

KomM6unmnpoBaHHbIi
YPOK

PaznuuaroT ¢puznueckre 1 XUMUYECKHE SIBJICHHUS,
YHCTHIE BellecTBa U cMecH. Kimaccupumnupyior
CMECH.

[IpuBoAsST IpUMEPHI CMECEN Pa3TUYHOTO
arperaTHOro COCTOSTHUSA.

VY cTaHaBnMBaOT TPUUMHHO-CIIEICTBEHHBIE CBSI3U
MEXIy (PU3NUECKUMH CBOMCTBAMH BEIECTB
CMECH U CITOCO0aMH UX pa3/IeTICHHSI.

PazauuaroT Ux, ONMMCHIBAIOT U

XapaKTEPHU3yIOT MPAKTUUECKOE 3HAUCHUE.

IIp.Ne 2 «AHanu3 mouBbD

Ypok - pakTuKym

PaboTatot ¢ mabopaTopHbIM 000py0BaHUEM U
HarpeBaTeIbHBIMH IPUOOPAMU B COOTBETCTBHUH C
paBUIAMU TEXHUKHU 0€301TaCHOCTH.




BoinonHstoT npocreiiiye npuéMbl 00palieHus ¢
71a00paTOPHBIM 000PYI0BaHHUEM: BOPOHKOM,
(GWIBTPOM, CIUPTOBKOH.

HaOmromaror 3a cBOMCTBAMHU BELIECTB U
SIBJICHUSIMU, TIPOUCXOJIAIIMMHU C BEIIECTBAMM.
OnuchIBalOT XUMUUYECKHUI SKCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA
XUMUHU.

JlenaroT BBIBOJIBI 110 pe3yjIbTaTaM IPOBEIEHHOTO
SKCIIEPUMEHTA

ATOMHO- MOJIEKYJISIPHOE
yueHre. XUMUYECKUe
3JIEMCHTHI

Ypok ycBoeHus
HOBBIX 3HAHUN

OOBSACHSIOT, YTO TAKOE XUMHUYECKHUI FJIEMEHT,
aTOM, MOJIEKYJIa, AJIIOTPOIINS, HOHBI.
Pa3nuuaroT npocTeie U CI0KHBIE BELIECTBA,
BEILECTBA MOJIEKYJISIPHOIO U HEMOJIEKYJISIPHOTO
CTpOeHus. Yemanaenuearom NPAYUHHO-
CJICICTBEHHBIE CBSI3U MEK/y COCTABOM MOJIEKYJI
Y CBOMCTBAMHU aJNIOTPOMHBIX MOAU(PUKALIUI
KHUCIIOPO/Ja.

@OopMyIMPYIOT OCHOBHBIE ITOJIOKEHHSI AaTOMHO-
MOJIEKYJISPHOI'O YYECHUS

3HaKU XUMHYECKHAX
OJICMCHTOB.

Ypok-
UCCIIeTOBaHHE

Ha3pIBaloT 1 3aMMCHIBAIOT 3HAKH XUMHYCCKUX
AIIEMEHTOB. XapakTepu3yloT HH(OpMaIHIo,
KOTOPYIO HECYT 3HAKU XUMUUYECKUX IJIEMEHTOB.
OOBACHIIOT dTUMOJIOTHUECKHE Hadajla Ha3BaHUI
XUMHUYECKUX 3JIEMEHTOB U UX OTJIEIbHBIX IPYIII.

10

[lepuoanueckas Tabnuia
XMMHUYECKHX 3JIEMEHTOB
. U.MeHnneneena.

VYpok-
HCCIIeI0BAHNE

OnuUCHIBAIOT CTPYKTYPY TAOIUIIBI XUMHUYIECKUX
anemenToB 1. . MenneneeBa. Paznuuarot
KOPOTKOTIEPHOIHBIA U ITTUHHONIEPUOTHBIN
BapuaHThl [lepuoguyeckon cucremsr /1. U.
Meunneneena

11

Xumuueckue GopMyIibl

Ypok ycBoeHus
HOBBIX 3HAHUH

OToOpakaroT COCTAaB BELIECTB C ITOMOILIBIO
XUMHUYECKHX (HOPMYIL.




12

Xumuueckue GopmyIibl

Ypok-
UCCIIeIOBaHHE

PaznuuatoT HHAEKCH M KO PHUIMEHTHI.
HaxoasT 0THOCHTENBbHYIO MOJIEKYJIIPHYIO Maccy
BEILIECTBA U MACCOBYIO JIOJII0 XUMHUYECKOTO
3IIEMEHTA B COCIMHECHUH.

TpancnupyroT HHGOPMAIHIO, KOTOPYIO HECYT
XUMHUYECKHE (hOPMYJIBI

13

BanentHocTh

Ypok ycBoeHU
HOBBIX 3HAHUM

14

BanentHocTh

YPpOK-IIPaKTUKYM

OOBACHAIOT, YTO TaKOE BaJICHTHOCTh. [loHMMaIOT
OTpa’KeHHE MOPSAKA COCTUHEHUSI aTOMOB B
MOJIEKYJIaX BEIIECTB IIOCPEACTBOM CTPYKTYPHBIX
dopmyi. Ydarcst cocTaBIsATh (POPMYIIBI
COE/IMHEHUH 110 BaJICHTHOCTHU H

OIIPEIETISATh BAICHTHOCTh JIEMEHTA 110 (hopMyIie
ero COeIMHEHUS

15

XHUMUYECKUE PEAKIINU.

O0o00maromnmii
YPOK

XapakTepru3yrT XUMUYECKYI0 PEAKIIHIO U €€
YY4aCTHUKOB (peareHThbl U MPOIyKThI PEAKIUN ).
OnuChIBAIOT MPU3HAKU U YCIOBUS TCUCHUS
XUMHUUYECKUX peakiui. Paznuyaror
AK30TEPMHUUYECKHE U SHIOTEPMUUECKUE PEAKIUH.
COOTHOCST peakIy TOPeHUs U
AK30TEPMHUYECKNE PEAKIUH.

16

3aKOH COXpaHEHUs
MacChl BELIECTB.
XHAMHYECKUE YPABHEHHUSI

Ypok ycBoeHus
HOBBIX 3HAaHUN

17

XUMHUYECKUE YpaBHEHUS

YPOK -IIPaKTUKYM

DopMyTUPYIOT 3aKOH COXPAHEHUS MaCChI
BeniecTB. COCTaBIIAIOT HA €70 OCHOBE
XUMHUYECKHE YPaBHEHUS.

TpancnupytoT nH(OpMaIHIo, KOTOPYIO HECYT
XUMHUYECKHE YPaBHEHUS.

OKCIIEpUMEHTAIIBHO MOATBEPKAAIOT
CIIPaBEJIMBOCTh 3aKOHA COXPAHEHUSI MaCChI
BEIIECTB

18

Tunel XUMHYECKUX
peaxkuui

Ypok ycBoeHUS
HOBBIX 3HAaHUN

19

THIBl XUMHUYECKUX
peakuuii

YPOK -IIPaKTUKYM

Knaccupunupyror xumMuyeckue peakiuu 1no
NPU3HAKY YMCIIa M COCTAaBa PEareHTOB U
MPOJYKTOB. XapaKTepU3yIOT POjb KaTalln3aTopa
B IIPOTEKAHUU XUMHUYECKOH PEeaKIIHu.




HabnronaroT U ONUChIBAOT XUMUAYECKUM
HKCIEPUMEHT C IIOMOIIBIO PYCCKOTO (POIHOTO)
SA3bIKA U A3bIKA XUMHWHU

20 [ToBTOpeHue u Ob6o06maromuit O0001Ial0T U CHCTEMATU3UPYIOT CBOU 3HAHUS 110
000011IeHIE TEMBI YPOK TeMme: «HavyanbHble IOHATUSA U 3aKOHBI XUMUW.
«<HavyanbHble OHATHA U IIpuMeHAIOT HA IPAKTUKE paHee U3YYCHHBIN
3aKOHBI XUMUN matepua, padboTas 1o Ipymnmnam ¢ 3aJaHusIMUA
pPa3HOro YPOBHSI CJIOKHOCTU
21 K.p .Ne 1 «Hauanbnsie Ypok — koHTpoiss | [IpuMeHSIOT Ha IpaKTUKe paHee U3YUYEHHBbIN
[TOHSITUS U 3aKOHBI 3HAHUU MaTepuai, paboTas 1o Irpynnam ¢ 3aJaHUusIMU
X IMUAW o0yyarommuxcs Pa3HOI0 YPOBHS CIOKHOCTH, BBIIIOJIHSIOT
KOHTPOJIBHYIO padoTy.
BaxHeiilue npeacraBuTe M HeOpranmdeckux semecrs. KosimyecTBeHHble OTHOMIEHUs1 B xumuu (18 v)
22 Bo3znyx u ero cocras VYpok ycBOEHHUS XapakTepu3yroT 00bEMHYIO JIOJF0 KOMIIOHEHTa
HOBBIX 3HAaHUH TaKoW IPUPOJTHON Ta30BOM CMECH, KaK BO3/yX,
U PaCCUUTHIBAIOT €€ 0 00BEMY 3TOM cMecH.
OnuceIBalOT 00BEMHBIN cOCTaB aTMOC(HEPHOTO
BO3/JyXa M IOHUMAIOT 3HAaYEHHUE NIOCTOSTHCTBA
3TOT0 COCTABA JJIS 310POBbs
23 Kucnopon VYpok ycBOEHHUS XapakTepu3ylT 030H, KaK aJIZIOTPOITHYIO

HOBBIX 3HAHUU

MoAU(UKAIIIO KHCIOPOa.

OnuceIBaloT (hU3NYECKHE U XUMHUUECKUE
CBOWICTBA, MTOJTyYeHHE U IIPUMEHEHUE KHCIOPOIa
C MCIIOJIb30BaHUEM PYCCKOTO (POJIHOTO) sI3bIKA U
SI3bIKA XUMUH.

VYcTaHaBIMBaOT NPUYHMHHO-CIIEICTBEHHBIE CBS3U
MEXTYy (PU3NIECKIMU CBOWCTBAMH KHCIIOPOA U
criocobamu ero cooupanus. [IpoBoasr,
HaOJIIOAf0T ¥ OMMCBHIBAIOT XUMUYECKHUI
HKCHEPUMEHT 0 NOJTYUYCHUIO, COOMPAHHIO U
PacHo3HaBaHMIO KUCIIOPOAA C COOITIOICHUEM
NPaBUJI TEXHUKH O€30MaCHOCTH




24

I1. p.Ne3 «Ilonyuenue,
cobupanue u
pacro3HaBaHHe
KHCIIOpOJIa»

YPOK -IIPaKTUKYM

PabotaroT ¢ 1abopatopHbIM 000PYI0BaHUEM U
HarpeBaTelbHbIMU IPUOOPaMU B COOTBETCTBHUHM C
[IpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.
BeimonsaooT npocreiinme npuéMsl 00palieHus ¢
n1abopaToOpHBIM 000PYyTOBAHUEM: COOMPATH
npubop JUIs OJyUYEHUs I'a30B, IPOBEPSATH €ro Ha
FrepMCTUYHOCTL U UCIIOJIB30BATH AJIAd MOJTYYCHUA
kuciopoaa. CoOuparoT KuciIopol METO10M
BBITCCHCHUA BO3YyXa U paClIO3HAIOT €Io.
HaGnronarot 3a cBolicTBaMM BELIECTB U
SABJICHUAMM, [TPOUCXOAAIIMMHU C BEHICCTBAMMU.
OnuchIBalOT XMMUYECKHH SKCIIEPUMEHT C
MIOMOUIbIO ECTECTBEHHOT'O (PYCCKOI0 MU
POZHOTO0) A3bIKA U A3bIKa XUMUHU. COCTABISAIOT
OTYET MO pe3yJIbTaTaM MPOBEIEHHOTO
HKCIIEPUMEHTA

25

Oxcuapl

Ypok-
HCCJIEI0BAHNE

BI)IJIGJ'ISIIOT CYHICCTBCHHBIC ITPU3HAKHN OKCUI0B.
JlatoT Ha3BaHUs OKCHUIOB MO UX (popMyIiam.
CocTaBnstoT GopMyIIbl OKCHUJIOB IO MX
HA3BaHMSIM. XapaKTePU3YIOT TAKUX
NpeJICTaBUTENeH OKCUIOB, KaK BOJIa,
VTIEKUCIIBIN Ta3 M HeraméHasi H3BeCTh

26

Bonopon

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepHu3yloT COCTaB MOJIEKYJIbI, (PU3NYECKHE
1 XMMUYECKHE CBOMCTBA, MTOIyYEHUE U
[IPUMEHEHNE BOJOPOAA. Y CTAaHABIINBAIOT
[IPUYUHHO-CIIEACTBEHHBIEC CBA3HU MEKY
(bu3NYECKUMHU CBOMCTBAMH U ClIOCOOaMHu
coOMpaHus BOJAOPOAA, MEKIY XUMUYECKUMHU
CBOMCTBAMM U €r0 IPUMEHECHUEM.

27

IL.p. Ned4 «ITonmyuenue,
cobupanue u
pacro3HaBaHHe
BOJOPOJa»

YPpOoK-pakTUKyM

PaboTatot ¢ mabopaTopHbIM 000pyI0OBaHUEM U
HarpeBaTeIbHBIMH IPUOOPAMU B COOTBETCTBHUH C
NpaBUJIAMU TEXHUKHU 0€30MacCHOCTH. BBIOTHSIOT
IPOCTEHIINE TPUEMBbI OOPAIICHNUS C




1abopaToOpHBIM 000PYyTIOBAHUEM: COOMPATH
puOOop /ISt OTYYEHHSI Ta30B, IPOBEPSITH €ro Ha
FrCpMCTUYHOCTD U UCIIOJIL30BATH AJIA MOJTYYCHUA
Boopoaa. CobuparoT BOJOPOI METOIOM
BBITCCHCHUSA BO3yXa U paClIO3HAIOT €ro.
HaG:ronaroT 3a CBOicTBaMH BEIIECTB U
SABJICHUAMM, [TPOUCXOAAIIMMHU C BEIICCTBAMU.
ONHCHIBAIOT XUMHYECKHI SIKCIICPUMEHT C
MIOMOIIBIO €CTECTBEHHOTO (PYyCCKOTO WIIN
POIHOTO) sI3bIKA U 513bIKa XUMHH. COCTABIISIOT
OTYET 1O pe3yJIbTaTaM MPOBEACHHOTO
IKCIIEPUMEHTA

28

Kucnotsl

Ypok ycBoeHus
HOBBIX 3HAaHUN

AHaM3UPYIOT COCTaB KUCIIOT.

Pacno3HaroT KMCIIOTHI € TOMOIIBbIO UHANKATOPOB.
XapakTepus3yroT npeaCcTaBUTEIEH KACIIOT:
COJISTHYIO U CEPHYI0. XapaKTEPU3YIOT
pPacTBOPUMOCTh COEAMHEHHI C TOMOIIIBIO
TaOJIUIIBI PACTBOPUMOCTH.

YcranaBnuBarOT NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEK/ly CBOMCTBAMHM COJITHOM M CEPHOU KUCIIOT U
00J1aCTSIMM UX IPUMEHEHUSI.

29

Comn

Ypok-
UCCJIeI0BAHNE

XapakTepru3yrT COJIM KaK MPOAYKTHI 3aMELICHUS
BOJOpPOJAa B KHUCIIOTE Ha METa/Ul. 3alUCBIBAIOT
hopMyITBI coJiei o BAJICHTHOCTH.
HaspiBarot conu o gpopmyiam.

Hcnonb3yloT Tabiuily pacTBOPUMOCTH TS
XapaKTEepPUCTUKU CBOWCTB coned. [IpoBogsar
pacy€rel 1o Gopmyiam conent

30

KomnuectBo BemecTsa

Ypok-
HCCJIEJOBaHHE

OOBSACHSAIOT, YTO TAKOE KOJMYECTBO BEIIECTBA,
MOJIb, IOCTOSIHHAsE ABOraipo, MOJISIpHAsl Macca.

31

Pemenne pacueTHbIx
3aja4

YPpOK- IPAKTUKYM

Pemraror 3amaun ¢ HCOJIHL30BAHUEM ITOHSITHU
«KOJMYECTBO BEIIECTBA», «MOJISIPHASI Maccay,
«MOCTOSIHHAsE ABOTaZpoOY.




32 Mousipablii 00BEM Ypok ycBoeHUsI OOBSCHSIOT, YTO TAKOE MOJIIPHBIN 00bEM ra3os,
ra3o00pa3HbIX BEIIECTB HOBBIX 3HAaHUU HOpMaJIbHbIE yclIoBUA. Pemaror 3agauu ¢
MCIIOJIb30BAHUEM MOHATUN «KOJIHMYECTBO
BEILECTBA», «MOJISIPHAS MAccay, «MOJISIPHBIN
00BEM Ta30By, «IOCTOSTHHAST ABOTaAPOY.
33 Pacuétel no VYpok ycBoeHust XapakTepus3yrT KOJIMYECTBEHHYIO CTOPOHY
XUMUYECKUM HOBBIX 3HAHUH XUMHYECKUX 00BEKTOB M IIpolieccoB. Pemaror
YpaBHEHUSIM 3a/1a4y C UCIOJIb30BAHUEM MOHATUI
34 Pacuértsl o YPOK - IpakTUKyM | «KOJHYECTBO BCIICCTBA», «MOJIIPHAS Maccay,
XUMUYECKAM «MOJISIPHBIN 00bEeM T'a30B», «IIOCTOSIHHAS
yPaBHEHHAM Asorazapo»
35 Bopna. OcHoBanus Ypok- OOBSCHSIIOT, YTO TAKOE «OCHOBAHUS,
HCCJIEI0BAHNE «ILETI0UN», KKAaUeCTBEHHAs! PEaKLUs»,
«uHaukaropy. Kiaccuuuupyror ocHOBaHHUS 110
PacTBOPUMOCTH B BOJIE.
OrnpenensoT NPUHAIIEKHOCTH HEOPTAaHUUECKIX
BEIIECTB K KJIacCy OCHOBaHUH 1Mo (opMyIie.
XapakTepu3yroT CBOMCTBA OTAEIbHBIX
MPEACTaBUTEIEN OCHOBAHMM.
Hcnonp3yroT Tabauiyy pacTBOPUMOCTH AJIs
ONpeJieTIeHUs] PACTBOPUMOCTHA OCHOBAHUMH.
36 PactBopel. MaccoBas VYpok penienus OOBSACHAIOT, YTO TAKOE «MacCcOBast OIS
JI0JI1 PACTBOPEHHOTO 3a1a4 PacTBOPEHHOTO BEIIECTBA.
BELIECTBA YcTaHaBIUBAIOT aHAJIOTUU C 00BEMHOM JT01ei
KOMIIOHEHTOB ra3oBod cMecH. Pemnraror 3agadu ¢
HCIIOJIb30BaHUEM MOHSATUN «MaccoBasi A0
AJIEMEHTA B BELIECTBEY», «MACCOBASI TOJIS
PacTBOPEHHOTO BEUIECTBAY», «0ObeMHAas A0S
ra3o00pa3HOro BEUIECTBA
37 IT.p. Ne 5 VYpok - mpaktukyM | PaboratoT ¢ 1abopaTopHbiM 000pyIOBaHUEM H
«IIpuroroBnenue HarpeBaTebHBIMU MPUOOpPAMU B COOTBETCTBHUH C

pPacTBOPOB COJIEU C UX

NpaBUJIAMU TEXHUKHU 0€30MacHOCTH.
BrInonHsI0T pocTeiiime nprueMbl 00paIeHus ¢




33JJaHHON MacCOBOU
noJei»

1ab0paTOPHBIM 000PYIOBAaHUEM: C MEPHBIM
IIHHIPOM, ¢ Becamu. Habmromarot 3a
CBOMCTBaMU BCIICCTB U ABJICHUAMU,
HPOUCXOISAIIMMHE ¢ BenecTBaMu. ONMUCHIBAIOT
9KCIEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO
(PYCCKOTO MJIH POIHOTO) SI3bIKA U SI3bIKA XUMHH.
CocCTaBJISIFOT OTUYETHI 110 pe3yJIbTaTam
POBEICHHOTO YKCIIEPUMEHTA

38 Oo6o06menne u O6o06maromuit O000IIal0T U CHCTEMATU3UPYIOT CBOU 3HAHUS 110
CUCTEMaTHU3alusl 3HAaHUU YPOK TeMme: «BaxkHeilue npeacraBuTenn
1o teme: «Baxueiiine HEOpraHM4YecKux BemecTB. KoanyecTBeHHbIE
MpEeACTaBUTENN OTHOILIEHUS B XUMUWY». [[pUMEHSIOT Ha IpaKTHKe
HEOPraHUYeCKUX paHee U3y4YeHHBIN MaTepual, padoTas 1o
BEILIECTB. TpyIIaM ¢ 3aIaHUSIMU Pa3HOTO YPOBHS
KonnuecTBeHHbIE CII0KHOCTH
OTHOIIEHUS B XUMUU»

39 K.p.Ne2 no Teme: VYPpok KOHTpOIs [IpuMeHAIOT Ha NPAKTUKE paHee N3YUEHHBIH
«Baxnenmmue 3HAHWUMI MaTepuai, padboTas Mo rpymnmnam ¢ 3aJlaHusIMu
MpEeACTaBUTENHN Pa3HOTr0 YPOBHS CIIOXHOCTH, BBIITOTHSIOT
HEOPTraHUYECKUX KOHTPOJIbHYIO paloTy.
BEILIECTB.
KonnuectBeHHbIe
OTHOILIEHUSI B XUMUU»

OCHOBHBbIE KJIACCHI HEOPranudeckux coequuenuii (10 u)

40 Okcuabl: Ypok ycBoeHUs OOBACHAIOT, YTO TaKOE HecoleoOpa3yroIime
KJaccuukanms u HOBBIX 3HAHUH OKCH/IBI, COJIe00pa3yIoIIre OKCUIbI, OCHOBHBIE
CBOMCTBa OKCHU/IbI, KHCIIOTHBIE

OKCHJIBI. XapaKTePU3yIOT OOIIHE XHMHICCKHE
CBOICTBa COJICOOPA3YIONIUX OKCHIOB
(KUCTIOTHBIX M OCHOBHBIX )

CoCTaBJISIFOT ypaBHEHHS PEAKIIHIA C Y4aCTHEM
okcu1oB. HabmrogaroT 1 OMUCHIBAIOT PEAKITUH C
Y4aCTHEM OKCHJIOB C IIOMOIIBIO €CTECTBEHHOTO




(pPycCKOT0o UK POJTHOTO) SI3bIKA U SI3bIKA

xuMuu. [IpoBOASAT ONBITHI, NOATBEPKAAOIINE
XMUMUYECKHE CBOWCTBA OKCHIOB C COOIIOIEHUEM
MPaBHJI TEXHUKH 0€300aCHOCTH

41 OcHoBaHus: Ypok- CocCTaBiIsIOT ypaBHEHHUS PEAKLINI C y4aCTHEM
KIaccuuKanus u UCCIIEJOBaHHE OocHOBaHMU. HaGmo1at0T ¥ ONMUCHIBAIOT PEAKIIUN
CBOMCTBa C y4acTHUEM KHUCIJIOT C IOMOIIBIO €CTECTBEHHOTO
(pPyCcCKOTro WM POJIHOTIO) SI3bIKA U A3bIKa XUMUHU.
[IpoBOAAT ONBITHI, MOATBEPKAAIOLINE
XUMHYECKHE CBOMCTBA OCHOBAHMUI, C
cOOJII0ICHHEM MPaBUJI TEXHUKH 0€30MaCHOCTH
42 Kucnorsr. Ypok ycBOeHU XapakTepusyoT 00111e XUMUYECKUE CBOWCTBA
Knaccudukanus kucior HOBBIX 3HAaHUU KUCJIOT COCTaBISAIOT YpaBHEHUS PEAKIIMIL C
43 CBoiicTBa KHCIOT KoM6unnpoBanHbIii | Y9aCTHEM KHCIIOT.
ypOK HaGnronatoT 1 ONKMCHIBAIOT peakiiy ¢ y4acTHEM
KHCJIOT C TIOMOIIbIO €CTECTBEHHOTO (PYCCKOI0
WM POJTHOTO) SI3bIKA U SI3bIKA XUMHUHU.
[TpoBOASAT ONBITHI, TOATBEP:KIAIOIINE
XMMHUYECKHE CBOWCTBA KUCIIOT, C COOTI0IEHUEM
IIPaBWJI TEXHUKHU 0€30I1aCHOCTH
44 Knaccudukanms coneit Ypok ycBoeHus PaznuyaroT NOHATHSA «CPEHUE COTN», KKUCIIBIE
HOBBIX 3HAHUI COJINY, KOCHOBHBIE COJINY.
45 CaoiicTBa conen KomOunnpoBanHsblii | XapakTepusyroT o0Le XuMHYECKIe CBOMCTBA
YPOK cosieii. COCTaBIIAIOT ypaBHEHUS PEAKLUH C

ydactueM cojeil. Habmonator u
OIHCHIBAIOT PEAKIIUU C YYACTHEM COJIeH ¢
MIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WITH
POZIHOTO) A3bIKA U s13bIKa XUMUU. [IpoBoasT
OITIBITHI, TIOATBEPIKTAIOIINE XUMUUCCKHE
CBOICTBA coJiell C COOIOIEHUEM TTPABHIT
TE€XHUKH O€30I1aCHOCTH




46

I'eneTnyeckas CBsI3b
MEX]ly KJlaccamu
HEOPraHUYECKUX
BCIIIECTB

Ypok ycBoeHus
HOBBIX 3HAHUI

XapakTepus3yroT MOHIATUE «KTEHETUUECKHUMN PSII».
NnnrocTpupyroT reHeTUYECKYI0 B3aUMOCBS3b
MEXy BEIlleCTBaAMMU:

IIPOCTOE BELECTBO - OKCUJ -TUAPOKCHU]L - COJIb.
3anuchIBalOT yPAaBHEHUS PEAKIIUM,
COOTBETCTBYIOIIUX ITOCEI0BATEIbHOCTH
(«uenoukey») MpeBpaleHui HEOPTaHUYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB.

47 IT.p. Ne 6 «Pemenue VYpok - npakTukyMm | Yuarcsa oOpamarbcs ¢ J1abopaTOpHBIM
9KCHEPUMEHTAIbHbBIX 000py/I0OBaHHEM U HarpeBaTeIbHbIMU
3a1a9» npubopaMu B COOTBETCTBHUH C TIPABUIIAMHU
TEXHUKU O€30M1aCHOCTH, PACIIO3HABATh
HEKOTOpbIE aHMOHBI U KaTHOHBI. HabmogaroT
CBOMCTBA 3JIEKTPOJIUTOB U MPOUCXOJISIIHUE C
HUMHU sBieHus. Habmonaor u
OIUCHIBAIOT PEAKIIUU C YYACTHEM DIIEKTPOIUTOB
C TIOMOUIBIO €CTECTBEHHOTO (PYCCKOTO HITH
POJZIHOTO) A3BIKA U SI3bIKA XUMUHU.
@opMyIIUPYIOT BBIBOJBI 110 PE3yIbTaTaM
IIPOBEIEHHOT0 HKCIIEPUMEHTA
48 O06o0uenue n O6o06maromuit O0001Ial0T U CUCTEMAaTU3UPYIOT CBOU 3HAHUS 110
cHCTeMaTH3aIHs 3HAaHUH YpOK Teme: « OCHOBHBIE KJTaCChl HEOPTaHUIECKUX
o teme: «OCHOBHBIE coerHeHu». [IpuMEeHSIOT Ha IpaKTHKE paHee
KJIaCChl HEOPTaHUIECKUX M3yYeHHBIN MaTepua, padoTas 1o rpymmnam ¢
COCAMHEHUI» 3aJJaHUSIMU PA3HOTO YPOBHSI CJIOXKHOCTH
49 K.p. Ne3 mo teme: YPOK KOHTpOJIA [IpuMeHSIOT Ha IPAKTHKE paHee N3y4ECHHBIN

«OCHOBHBIE KJIACCHI
H€0pFaHI/I"IeCKI/IX
COEIUHEHUI

marepuai, paboTas 1o rpymnmnam ¢ 3aJaHusIMH
Pa3HOTO YPOBHS CI0KHOCTH, BBITIOJTHSIIOT
KOHTPOJIbHYIO paboTy.

Iepuoauyveckuii 3aK

(G

oH u [lepuoanyeckasi cucreMa XuMU4eCKUX 3j1eMeHTOB /[. . MeHaeneeBa u CTpoeHHe aTOMa

50

EctecTBennnie
ceMencTBa

Ypok ycBoeHUSs
HOBBIX 3HAaHUU

OOBICHSIOT MPU3HAKHU, TTO3BOJISIONTNE
OOBEANHSITH TPYNTIBI XUMHUECKUX IJIEMEHTOB B




XUMHUYECKHX
JJIEMEHTOB.
AMpoTepHOCTD

€CTECTBEHHBIC CEMEHCTRA.

PackppIBarOT XMMHUYECKUI CMBICIT (3TUMOJIOTHIO)
Ha3BaHUM €CTCCTBEHHBIX CEMEHCTB
ApryMeHTHPYIOT OTHOCUTEILHOCTh Ha3BaHUs
«UHEPTHBIE Ta3bD»

OOBACHSAIOT, YTO TaKOE «aM(OTEpHBIC
coeauHeHus». HabmoaoT u

OIMCBHIBAIOT PEAKIMIA MEXK]y BEIIECTBAMH C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA
XAMUHU. XapaKTEpU3yIOT JBOUCTBEHHBIN
XapakTepe CBOMCTB aM(pOTEPHBIX OKCHJIOB U
ruapokcuioB. [IpOBOJAT ONBITHI IO MOJYYEHUIO
Y TIOATBEPKICHUIO XUMUUECKUX CBOWCTB
aM(pOTEPHBIX OKCHJIOB U TUAPOKCHUIIOB C
COOJII0ICHHEM MPABIJI TEXHUKH 0€30MaCHOCTH.

51

Ortxkpsitue /1. 1.
MeHieneeBbm
ITeproanueckoro 3akoHa

Ypok ycBOeHUS
HOBBIX 3HAHUU

PaznuualoT ecTeCTBEHHYIO U UCKYCCTBEHHYIO

KJIacCCU(UKALIUU.
AprymeHTHpYIOT oTHeceHue [lepuonuueckoro
3aKOHAa K €CTECTBEHHOMN KJIacCU(PUKAIUH.
MonenupyoT XuMHYECKIE 3aKOHOMEPHOCTH C
BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BEKTa U MPEACTABICHUEM UX B
MIPOCTPAHCTBEHHO-TPaPUUECKON MIIA 3HAKOBO-
CUMBOJINYECKOH hopme

52

OCHOBHBIE CBEIIEHUS O
CTPOEHHUH aTOMOB.

Ypok ycBoeHus
HOBBIX 3HAaHUN

OOBSACHAIOT, YTO TAKOE KIIPOTOHY», KHEUTPOHY,
«ANEKTPOH», «XUMUYECKUIN FIEMEHTY,
«MaccoBor ynciioy. ONMUCHIBAIOT CTPOEHUE /1pa
aToma ucnoiab3ys [lepuoanueckyro cucteMmy
xumuueckux 3yemenToB . . Menaeneena.
[TonyyaroT nHpOPMALIHIO IO XUMUU U3
pa3IMYHbIX HCTOYHUKOB, aHATH3UPYIOT €.

53

CtpoeHue 3IeKTPOHHBIX
YPOBHEN aTOMOB

Ypok-
HCCIEA0BaHNE

OOBACHSIOT, YTO TAKOE ICKTPOHHBIN CIOU UITH
SHEPreTUYECKHil ypoBeHb. COCTaBISIOT CXEMBbI




XAMHYECKHX DJIEMEHTOB
NoNe 1-20 B Tabauie
J. . MeHnieneena.

pacnpeziesieHus AIEKTPOHOB 110 3JIEKTPOHHBIM
CJIOSIM B DJIGKTPOHHOH 000JI0UKe

54 [Tepuonuueckuii 3aKoH Ypok- PackppIBatOT M3HYECKUN CMBICIT: TIOPSIKOBOTO
. . MenneneeBa u HCCIIEIOBAHUE HOMEpa XMMHYECKOI0 3JIEMEHTa, HOMEpa
CTPOEHHUE aToma Meproia U HOMEpPA rPYIIIIHIL.
OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHUS
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUH B
MEepUoIax U rpynnax
55 XapakTepucTuka Ypok- XapakTepu3yrT XUMHUYECKHE AIEMEHTHI 1-3-T0
XUMHYECKOI0 JIEMEHTA HCCIIEIOBaHKE NIEPUOOB M0 UX NOJ0KeHuto B [lepuoanueckoi
Ha OCHOBaHUU €ro cHUCTEeMEe XMMUYECKUX 3yeMeHToB []. U.
IIOJIOKEHUS B MenneneeBa. ApryMeHTUPYIOT CBOICTBa
Ileproguueckoii cucreme OKCHUJOB U THJIPOKCHJIOB METAJUIOB U
56 XapakTepucTuKa YPOK-NIpakTUKyM | HEMETAJIOB MOCPEICTBOM YPABHEHUH peakiuit
XMMHYECKOIO DJIEMEHTA
Ha OCHOBaHHUH €ro
IIOJIO>KEHHUS B
[lepnonnueckoii cucreme
S7 3HaueHue Ypok- OnpenenstoT ICTOYHUKH XUMUYECKON
Ileproanueckoro 3akoHa HCCIIEIOBaHKE uHpopmanuu. [TonydaroT HeOOX0TUMYIO
u Ilepuoanueckoit MH(OPMALIHIO U3 Pa3IMYHbIX UCTOYHUKOB,
CUCTEMBI XUMHUYECKUX aHAJIN3HUPYIOT €€,
anemenToB /I. W. 0popMIISIFOT MH(DOPMALIMOHHBINA MTPOIYKT,
Menneneesa IIPE3EHTYIOT €r0, BEAYT HAy4YHYIO AUCKYCCHUIO,
OTCTAaMBaIOT CBOIO TOUKY 3PEHHUS
Xumuueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHBIE peaknuu (11 4)
58 HMonuas xumudeckas CBsI3b Ypoxk- OOBACHSIOT, YTO TAKOE HOHHAS CBA3b, HOHBI.
HCCIIEIOBAHUE XapakTepHu3yloT MeXaHU3M 00pa30BaHUsl HOHHOU

cBs13u. COCTaBIISIIOT CXeMbI 00pa30BaHMsI HOHHOU
cBsi3u. Mcnonib3y1oT 3HaKOBOE MOJIEIMPOBAHUE.
OnpenensitoT TUI XUMHUYECKON CBSI3H 10




¢dopmyie Bemectsa. [IpuBoaST IpUMEpHI
BEILECTB C MOHHOMW CBSI3bI0. Y CTAHABIMBAIOT
NPUYHHHO-CJICICTBEHHBIE CBSA3U MEXTY
COCTAaBOM BEILECTBA M BUIOM XHMUYECKOU CBSI3H,
MEXTy HOHHOM CBS3BIO U KPHCTAIINYECKUM
CTPOEHHEM BELIECTBA, MEKAY KPUCTALTHYECKUM
CTPOCHHEM BEIECTBA U €T0 (PU3UYECKIMHU
CBOMCTBaMHU

59

KoBanentHasa xumnueckas
CBSI3b

Ypok-
UCCIIeIOBaHHE

OOBACHSIOT, YTO TAKOE KOBAJIEHTHAS CBS3b,
BaJICHTHOCTh. COCTaBISIOT CXEMbI 00Pa30BaHUS
KOBAJICHTHON HENOJISIPHOM XUMHUYECKOH CBSI3H.
Hcnonb3yroT 3HaKOBOE MOJIETUPOBAHUE.
OrnpenensoT THI XUMHYECKOU CBSI3U 10
dbopMyIie BeliecTBa.

[TpuBOAST IPUMEPHI BEIIECTB C KOBAJIEHTHOM
CBSI3b10. Y CTAHABJIMBAIOT IPUYMHHO-
CJICZICTBEHHBIE CBSI3U MEK/Iy COCTAaBOM BEIIECTBA
1 BUJIOM XUMHYECKOU CBSI3U, MEKITY
KOBAQJIEHTHOM CBSA3BIO U KPUCTATUTHYECKUM
CTPOECHHMEM BEIIECTBA, MEXKAY KPUCTATUIMYECKUM
CTPOCHHMEM BEIIECTBA U €T0 (HU3UIECKUMU
CBOVMCTBaMH

60

KoBanentHas noJjsipHasd
XHUMHUYECCKaA CBA3b

Ypok-
UCCIIeTOBaHHE

OOBSACHAIOT, YTO TaKOE KOBAJICHTHASI MOJISIpHAS
CBSI3b, DJIEKTPOOTPULIATEIBHOCTh, BOBTOHKA WJIN
cyOmumanwsi. COCTaBISIFOT CXeMbI 00pa30BaHUs
KOBAJIEHTHOM MOJISPHON XUMUYECKOUN CBA3U.
Hcnonp3ytoT 3HaKOBOE MOJIECIIMPOBAHUE.
XapakTepu3yrT MeXaHU3M 00pa30oBaHUs
MOJISIPHOM KOBAJICHTHOM CBsI3U. ONpeaesisitoT TUIT
XHUMHYECKOH CBSI3U 1O (popMyJie BEemIeCcTBa.
[IpuBOAST MpUMEPHI BEUIECTB C KOBAJICHTHOM
MOJISIPHOM CBSI3bI0. Y CTAHABIMBAIOT IIPUYUHHO-
CJICJICTBEHHBIE CBA3M MEXKY COCTABOM BEIIECTBA




¥ BUJIOM XMMHYECKOHN CBSI3U, MEXKITY
KOBAJICHTHOM CBS3bIO M KPHCTAIUIMYECKUM
CTPOCHHUEM BEIECTBA, MEXKAY KPUCTAITHUECKUM
CTPOEHHEM BELIECTBA U €ro HU3NUECKIMU
cBoiictBamu. COCTaBIAIOT (OPMYITbI OMHAPHBIX
COE/IMHEHUH 110 BJIGHTHOCTH M HAXOJAT
BJIEHTHOCTH 3JIEMEHTOB 10 (hopMyJie OMHAPHOTO
COC/IMHEHUSI.

51

Merannuueckas
XUMHUYECKAA CBS3b

Ypok-
UCCIIeIOBaHHE

OOBICHAIOT, UTO TAKOE METAJUINYECKAS CBI3b.
CocCTaBIsIOT CXeMbl 00pa30BaHMS
MeTaNIMYeCKOM XUMHUYESCKOM CBI3H.
Hcnonb3oBaTh 3HaKOBOE MOJIEITMPOBAHUE.
XapakTepu3yrT MeXaHU3M 00pa30BaHU
METaJUIMYECKOM CBSI3H.

OnpenensoT TUI XUMHYECKOU CBSI3U 10
dbopmyie BemiectBa. [IpuBoaAT mprMepsI
BCIIIECTB C METAIUTMYECKOI CBA3BIO.

VY cTaHaBnMBalOT NPUUMHHO-CIIEICTBEHHBIE CBSI3U
MEK]ly COCTaBOM BELIECTBA U BUJIOM
XUMUYECKOH CBSA3HU, MEXY METAINTNYECKON
CBSI3bI0 U KPUCTAJUIMYECKUM CTPOEHUEM
BEILECTBA, MEXKY KPUCTAIINYECKUM CTPOCHUEM
BEIIIECTBA U €r0 (PH3NUECKMMH CBOMCTBAMH.

62

CreneHp OKUCICHUS

Ypok ycBoeHus
HOBBIX 3HAaHUN

OOBSACHSIOT, YTO TAKOE «CTEIEHb OKHMCIIEHUS,
«BaJIEHTHOCTDY.

CoctaBnsaoT ¢GopMynbl OMHAPHBIX COCTUHEHHIA
Ha OCHOBeE 00I1ero crnoco0a ux Ha3BaHUM.
CpaBHUBAIOT BaJICHTHOCTh U CTENIEHh OKUCIICHUSI.
PaccunThIBalOT ~ CTENMEHH  OKHMCIEHUS IO
bopMyJiaM XHMHYECKUX COSAMHECHHIA

63

OKHUCIIUTENBHO-
BOCCTAHOBUTEJILHEIE
peakLu

Ypok ycBoeHUs
HOBBIX 3HAHUH

OGLHCHHIOT, YTO TaKOC OKHCIUTCIIbHO-
BOCCTAaHOBUTCIIBHBIC PCAKIINH, OKUCIIUTECIIb,
BOCCTAHOBUTC]Ib, OKMCJIICHHUEC, BOCCTAHOBJICHUC.




64 OxucanTenpHo- Ypok - KnaccupumupyroT XxumMudeckue peakiuui mo
BOCCTAHOBUTEJIbHBIE IPAaKTUKYM IPU3HAKY «U3MEHEHHE CTEIIeHEeH OKUCICHUS
peakuuu AJIEMEHTOBY.

OnpenensitoT OKUCINUTENb U BOCCTAHOBUTEIb,
IIPOLIECCHI OKUCIIEHUS U BOCCTAHOBJICHHUS.

65 O060061eHuE 1 O6o6maromuit | O00OLIAIOT U CUCTEMAaTU3UPYIOT CBOU 3HAHUS 110
cucTeMaTHU3alys 3HaHUi YpOK teme: «l13 u [ICXD» u «CtpoeHue BeecTra.
o reMaM: «II3 u TICXD» OBP». IIpuMeHsI0T Ha IPAaKTUKE paHee
u «CTpoeHue BellecTna. U3y4eHHBIN MaTepual, paboTas 1o rpynmnam ¢
OBP» 3aJaHUSMU PA3HOI'0 YPOBHsI CJIOKHOCTH

66 Konrponbnas padora Ne4 VYpok koHTpons | IIpumeHstoT Ha npakTHKE paHee U3y4eHHbII

no teMam: «I13 u IICXDO» 3HaHUHI MaTepuai, padboTas 1o Ipynnam ¢ 3aJaHUusIMU
u «CTpoeHue BelecTBa. Pa3sHOIro YPOBHS CJI0’KHOCTH, BBITIOIHSIOT
OBPy KOHTPOJIBHYIO padoTy.
67 Pemenne pacueTHbIx Ypok - PemaroT pacueTHble 3anaumn.
3aj1a4 PAKTUKYM
68 IIpomesxyTouHas VYpok koHTposss | [IpuMEHSIOT Ha IPAKTUKE paHee N3YUEHHBIN
UTOTOBasl ATTECTALNS 3HAHUU Mmatepua, paboTas 1o rpymnmnam ¢ 3aJaHusIMUA
Pa3HOro YPOBHSI CJI0KHOCTH,
BBINOJIHSAIOT KOHTPOJIBHYIO PadoTy.
9 Kjace
Ne Jara Tema ypoka ®opma Buabl y4eOHoil 1eATEIbHOCTH
n/nm | IInan | ®akrt OpraHu3anuu
ypoka
IloBTOpeHue u 06001IeHUE CBeIeHUIT 10 Kypcy 8 kiaacca. Xumuyeckue peakuuu (5 1)
1 Knaccudukanus VYpok ycBoeHust | XapakTepu3yrT OKCHJIbI, THIPOKCHIbI

HCOPTaHNYCCKUX BECIIECCTB
1 UX HOMCHKJIATYypa

HOBBIX 3HAHUU

(ocHoBaHUs1, aM(pOTEpHBIE TUAPOKCUBI,
KHCJIOPOJICOAEPKAILME KUCIOTHI) U COJIH 110
IJIaHy: COCTaB, CIIOCOOBI 00pa30BaHMs
Ha3BaHUMU, XapaKTEPHbIC CBOMCTBA U
nosydenue. Kinaccupuuupyror okcusl,
THJIPOKCU B! (OCHOBaHMsI, aM(OTepHbIE




TUAPOKCH/IBI, KUCIOPOACOAEPKAIINE KHUCIIOTHI)
Y COJIM T10 Pa3IMYHBIM IIPU3HAKaM. YdaTcs
MOATBEPK/IaTh XapaKTEPUCTUKY OTIEIbHBIX
MIPEICTaBUTENICH KIIACCOB HEOPTAaHMYECKUX
BEILIECTB YPaBHEHUSMH COOTBETCTBYIOIINX
peakuuii. PacKpbeIBatoT B3aUMOCBS3b MEKITY
KJIACCaMU HEOPTaHUYECKUX COSAMHEHUH, KaK
TCHETHYCCKYIO

Krnaccudukanus
XUMHYECKHX PEaKIUil 1Mo
Pa3s IMYHbIM OCHOBAHUAM

Ypok ycBoeHus
HOBBIX 3HAHUU

OOBACHSIOT MOHATUS «XUMUYECKAsT PEAKIIU,
«PEaKIUU COCTUHCHHS, «PEAKIIUN
Pa3NIoKEHUS», «PEaKIU 0OMEHay, «PEaKIIun

Bxonnas
JMarHocTuyeckas pabora

YPOoK KOHTpOJIA
3HAHUU

3aMEIIEHUS», «PEAKLIUHA HEUTpaIu3auny,
«3K30TEpPMUYECKHE pEaKLun»,
«OHAOTEPMHUYECKUE PEaKIUI», «OOpaTUMbIE
peakuum», KHeoOpaTUMBbIE PEAKIIUNY,
«OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peaKuum», «TOMOTE€HHBIE PEAKITUI,
«TETEPOTEHHBIE PEAKLINNY, «KATAIUTUIECKUE
peakuum», «HeKaTaINTUYECKUE peaKLun»,
«TEIUIOBON APPEKT XUMHUUECKON PEAKLIUU.
Knaccupunupyror xumMuyeckue peakiuu 1no
pa3IUYHbIM OCHOBaHUAM. ONpenensatorT
OKHUCJIUTEIh U BOCCTAHOBUTENb, TPOLIECCHI
OKHCJIEHUS U BOCCTAaHOBJICHHUS.

Habumro1aroT 1 onuChIBAIOT PEAKIIUN MEKIY
BELIECTBAMU

[TonsTHE O CKOpPOCTH
XUMHYECKOW PEaKIUH.

Ypok —
HCCJIEIOBaHKE

OOBACHSIOT, YTO TAKOE «CKOPOCTh XUMHUUECKOM
€aKuu». ApryMEHTHUPYIOT BBIOOp €IMHHUIL

Karanus

I/IBMepeHI/IH. yCTaHaBHI/IBaIOT HpI/I‘-II/IHHO-
CJICICTBCHHBIC CBSI3U BIUSHHS Pa3IMYHbIX
(haKTOPOB HA CKOPOCTH XMMHYECKHUX

peakiuii. HaGmrogaroT u ONMMCHIBAIOT PEAKITUN
MEKTy BEIIECTBAMHU C IIOMOIIBIO PYCCKOTO




POHOIO) sA3BIKA U SI3bIKA

XUMUU. [IpOBOJAT OMBITHI, MOATBEPKIAIOIINE
3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKkuu OT
pa3IMYHBIX (AKTOPOB

XUMHYEeCKH

e peakuuu B pacrpopax (10 v)

DIIEKTPOTUTHIECKAS
JICCOTIMALIUS

VYpok -
WCCIIeIOBaHKE

XapakTepu3yroT MOHATHS «IJIEKTPOJIUTUYECKAS
JUCCOLMALUA», «IIEKTPOIUTED,
«HEDJIEKTPOJIUTHD». Y CTAHABIMBAIOT IIPUYUHHO-
CJIEICTBEHHBIE CBSA3M MEXKIY IIPUPOLOI
JJIEKTPOJIMTA U CTEIIEHBIO €r0 JUCCOLUALUH.
YcTaHaBIMBAaKOT NPUYUHHO-CIIEICTBEHHBIE
CBSA3U MEXAY TUIIOM XMMHYECKOU CBS3U B
3JIEKTPOJIUTE U MEXaHU3MOM €r0 JUCCOLUALUU.

OCHOBHBIE TIOJIOKCHUS
TEOPHUH
ANEKTPOIUTUYECKOMN
nuccormaruu (TO/I)

Ypok ycBoeHus
HOBBIX 3HAaHUN

XapakTepHu3yIoT MOHSATHS «CTEICHb
JMCCOLIMALIUNY, «CUIIBHBIE JIEKTPOJIUTHD»,
«cnaodble DIEKTPOIUTH», KKATHOHBI»,
«aHUOHBI», KKUCIIOTBI), «OCHOBAHMSD», «COJIM».
CocTaBnsiOT ypaBHEHHMSI SIEKTPOIUTUYECKOU
JIMCCOLIMALIMU KHCIIOT, OCHOBAHUI U COJIEH.
NnmroctpupytoT npuMepaMu OCHOBHBIE
MIOJIOKEHUSI TEOPHHU AIIEKTPOIUTHIECKOM
JUCCOLIMAIUH.

PaznnuaroT KOMITOHEHTHI 10Ka3aTeNIbCTB
(Te3ucoB, apryMeHTOB U (OPMBI
JI0OKa3aTeJIbCTBA)

XapakTepus3yroT o0IIHe XUMUYECKHe
CBOMCTBA KHMCJIOT C IO3ULIUN TEOPHUH

X UMHUYECKrE coiicTBa | KoMOMHMpOBaHHBIN
K1CJIo0T B cBeTe TOJ] YPOK
X UMHUYECKrE CBOMCTBA | YPOK- IPAKTUKYM

KucIoT B cBeTe TOJI

JJIEKTPOJIUTUYECKON JUCCOLMALINH.
CocTaBir0T MOJIEKYJIIPHBIE, TIOJIHBIE U
COKpaILlCHHBIE NOHHBIE YPAaBHEHUs PEaKLIUi C
y4acTHEM KHUCIIOT.

ApryMEHTHpPYIOT BO3MOKHOCTb IIPOTEKAHMUSI

peakuuii ¢ yyacThueM KHUCIOT Ha OCHOBE




npasuia beproiie u psna akTUBHOCTH
MeTasuioB. [IpoBOAT ONBITHL,
MMOATBCPIKAAOINEC XUMHUYCCKUC CBOMCTBA
KHCJIOT, C COOJIIOZICHNEM MTPaBUJI TEXHUKH
6e3onacuoctu. Habmronator u

OIMCBIBAIOT PEAKLIUHU C yUACTUEM KHUCIIOT C
IOMOIIbIO PYCCKOTO (POJHOTO) S3bIKA U SA3bIKA
XUMUHU

10 X umuueckue coiicTBa | KomOuHupoBanHblii | COCTaBISAIOT MOJIEKYJIIPHBIE, TOJHBIE U
OCHOBAHHUH B CBETE TEOPUHU YPOK COKpAIIICHHbIE HOHHBIE YPAaBHEHUSI pEAaKLIU C
BIIEKTPOJINTUYECKON y4acTUEM OCHOBAHUM.
ucconuanuu ApPryMEHTHpPYIOT BO3MOKHOCTb IIPOTEKAHUS
peaKuuil C y4acTUEeM OCHOBAaHUI Ha OCHOBE
npasuia bepromie. [IpoBOAST ONBITHL,
MIOJITBEPKTAOINE XUMUYECKHE CBONCTBA
OCHOBaHUH, C COOJII0IEHUEM MPaBUI TEXHUKU
6e3onacHoctu. Habmronaror u
ONMCBIBAKOT PEAKLIUH C y9aCTUEM KHUCIIOT C
MOMOIIBIO PYCCKOTO (POJIHOTO) sI3bIKA U S3bIKA
XUMUH.
11 X UMHUYECKrE CBOMCTBA Ypok ycBOoeHUS XapakTepu3yroT 00IIre XUMHUECKUE CBOICTBA
COJIEi B CBETE TEOPUHU HOBBIX 3HaHUI COJIEH C TO3UIIMMA TEOPHUH IIEKTPOIUTHIECKON
DIIEKTPOJINTUYECKON nucconuanuu. CocTaBIsSIOT MOJIEKYJISIPHBIE,
TrcCOolMaII TIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHUS

peaKkIuii C y4aCTHEM COJIEH.

ApryMEHTHPYIOT BO3MOKHOCTh TPOTEKAHUS
peaKkiuii C yyacTHEM COJiel Ha OCHOBE MpaBHIIa
bepromnne. [TpoBoAST ONBITHI,
MOATBCPIKAAIOIUC XUMHWYCCKUC CBOMCTBA
coliell, ¢ coOII0IeHNEeM MTPaBUII TEXHUKU
0€30MMacCHOCTH.




Ha0uro1ar0T 1 OMHCHIBAIOT PEAKITUH C
Y4aCTHEM COJICH C IIOMOIIBIO PYCCKOTO
(poHOTO) SI3bIKA U SI3bIKA XUMHUH.

12 [Tonstue o ruaponusze | KomOuHUpOBaHHBIHN | YcTaHABIMBAIOT 3aBUCUMOCTD MEX/Y COCTAaBOM
coseit YPOK COJIM M XapaKTEpOM rUpoIn3a.

AHanu3upyroT cpeay pacTBOpa COJIH €
OMOIUIbIO UHAUKATOPOB. [Iporuo3upyror Thn
THJIPOJIM3a COJIM Ha OCHOBE aHalIu3a ero
(hOpMYIIBL.

13 IL.p. Ne 1. Pemienue Ypok - mpakTukyM | Yuarcs — oOpamarecsi ¢ J1aDOpaTOpHBIM
9KCHEPUMEHTAIbHbBIX 00opy10BaHHEM U HarpeBaTelbHbIMU
3a/1a4 10 TeMe npuOopaMu B COOTBETCTBHUM C IIpaBHJIaMU
«DNeKTpoNIUTHIECKas TeXHUKU Oe3omacHocTH. HabmonaroT cBoiicTBa
JTUCCOLIAAIUS JNEKTPOJIUTOB U MPOUCXOAAIIUX C HUMHU

saprneHnii. HabmroaroT u ONMUCHIBAIOT PEeaKLUU C
y4acTHEM  DJEKTPOJUTOB  C  IOMOIIBIO
€CTECTBEHHOT'0 (PYCCKOT0 MM POJHOIO) SI3bIKA
U s3bIKa XuMuUM. POpMYyIUPYIOT BBIBOJBI IO
pe3yJIbTaTaM IPOBEIEHHOIO DKCIIEPUMEHTA.

14 0O00011eHue U VYpok 0606menus u | O600IIaI0T U CUCTEMATU3UPYIOT CBOU 3HAHUS
CUCTEMAaTH3alMsl 3HAaHUH CUCTEMAaTH3allMM | 1o TeMe: «XMMHUUYECKUE PEAKIIMM B pacTBOpax
0 TeMe «XMUMHYECKUE 3HAHWUI 3JIEKTPOJIUTOBY. [ [pUMEHSIOT Ha ITpaKkTUKE
peaxkuu B pacTBOpax paHee U3yueHHbII MaTepual, paboTast 1o
JJIEKTPOIIUTOBY rpynmnam ¢ 3aJlaHusIMU Pa3HOTO YPOBHS

CJIOKHOCTH.

15 K.p.Ne 1 o reme YPok KOHTpOJIs [IpuMeHAIOT HA IPAKTUKE paHee U3YYEHHBIN
«XVMHUYECKHE PEAKIIUU B MaTepual, paboTas 1o rpymmam ¢ 3alaHUsIMH
pacTBopax Pa3HOTO YPOBHSI CIIO’KHOCTH, BBIMOIHSIOT
JIEKTPOJIUTOBY KOHTPOJIbHYIO paboTy.

HemeTanjbl U uxX coequHenus (25 4v)

16 (O6111as1 XapaKTepUCTHUKA Ypok — OOBACHAIOT, YTO TAKOE HEMETAJLIIBI.

HEMETAJIJIOB HCCJIEIOBAHNE CpaBHUBAIOT aJUIOTPOIHBIE BUAOU3MEHEHHUS




KHUCJIOpOoJa. PacKkpbIBaTh NPUYUHBI
AJUTOTPOITHH.

XapakTepu3yrT XUMUYECKUE 3JIEMEHTBI-
HEMETAJTbI ¥ TPOCThIC BEICCTBA-HEMETAILIIbI:
CTpoeHue, (PU3NIECKHE U XUMHUYECKUE
cBoicTBa HeMeTaIOB. OOBSIICHAIOT
3aBUCUMOCTH OKHUCJIINTCJIBHO-
BOCCTaHOBUTEIILHBIX CBOHCTB 3JIEMEHTOB-
HEMCTAJJIOB OT UX ITOJIOKCHUS B
ITeproanyecKoi CHCTEME XUMHUECKHX
9JIEMEHTOB
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OO1ast XapakTepuCcTUKa
anemenToB VIIA rpymisr -
raJIOTEHOB

KoMmOnHMpOBaHHBII
YPOK

XapakTepusyrT CTpoeHue, GU3NIecKue u
XUMHUYCCKUC CBOﬁCTBa, HOJ'IyLICHI/Ie nu
IPUMEHEHHE TaJOTEHOB B IJIaHE 00IIEero,
0COOEHHOTO U €IUHUYHOTrO.

YcTaHaBnMBaOT MPUYUHHO-CIIEACTBEHHBIE
CBsA3H MC)KI[y CTpOGHI/IeM aToMa, XI/IMI/I‘-IGCKOI\/'1
CBSI3bI0, TUTIOM KPUCTAJUIMYECKON PEMIETKH
TaJIOIT€HOB, UX (1)I/IBI/I‘~IGCKI/IMI/I U XUMHUUYCCKUMHU
CBOMCTBaAMH

18

COGI[I/IHGHI/IH TaJIOIrCHOB

Ypok ycBOeHUS
HOBBIX 3HAHUU

XapakTepu3yroT COCTaB, (pU3NYECKUE U
XMMHYECKHE CBOICTBA, OJIyYeHHUE U
MIPUMEHEHHUE COETMHEHUI rallOr€HOB C
HCIIOJIb30BAHUEM PYCCKOTO (POIHOTO) S3bIKA U
SI3pIKa XUMUH.

Ha3biBaroT coeJMHEeHNUs TaOreHOB 1o Gopmyie
1 COCTaBJISIOT (POPMYJIBI O UX HAa3BAHMUIO.
YcTaHaBIMBaOT IPUYMHHO-CIIEACTBEHHBIE
CBSI3M MEXKAY XMMHUYECKOH CBSI3bIO, TUIIOM
KPUCTAJIINYECKOM PEIIETKU COSIUHEHUN
TaJIOT€HOB, UX (PU3MUECKUMH U XUMUYECKUMHU
CBOMCTBAMH.




[IpoBoasT, HaOMOAAIOT U

OIMHMCHIBAIOT XMMHUCCKUN IKCIIEPUMEHT 10
pacro3HaBaHUIO TaJOTEHU/I-HOHOB C
COOJTFOZICHHEM MTPABUII TEXHUKH 0€3011aCHOCTH.
BBITIONHSAIOT pacueThl 0 XUMUYECKIM
(dhopMyJIaM U ypaBHEHHUSIM PEaKIIHH,
MPOTEKAIOIIUX C YYACTHEM COCTMHCHUN
rajoreHoB.
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[T.p.Ne 2. «3yuenue
CBOMCTB COJITHON
KHUCIIOTBD»

YPOK- IpakTUKyM

VYyarcs oOpaiarbscs c 1a00paTOPHBIM
00opyToBaHNEM u HarpeBaTeIbHBIMU
npuOopaMu B COOTBETCTBUM C IIpaBHJIaMU
TeXHUKH Oe3omacHocTH. HabmromaroT cBoiicTBa
OJICKTPOJIUTOB MW MPOUCXOJAAIINX C HHUMHU
saprneHnid. HabmroaroT u ONMUCHIBAIOT PEaKLUU C
ydyacTHEM  JJIEKTPOJIMTOB € HOMOIUIBIO
€CTECTBEHHOT'O (PYCCKOTO MM POJHOIO) sI3bIKA
U s3blka XuMud. DOpMyJIHpYIOT BBIBOABI IO
pe3yJbTaTaM MPOBEJEHHOTO SKCIIEPUMEHTA
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OO01mas xapakTepucTHKa
anemeHToB VI A -
xanbKoreHos. Cepa

KomOunupoBaHHbIiH
YPOK

JaroT o6myro XapaKTEePUCTUKY aToMawm,
MPOCTHIM BEIIlECTBaM u COCTUHCHUSM
XaJIbKOIT€HOB B 3aBUCHMOCTH OT HX ITOJIOKEHUS
B Ilepuonnueckoit cucreme. XapaKTepU3yIOT
CTpO€HHe,  auloTpomnusi,  (uU3HUecKue U
XHUMHYCCKHE CBOICTBA, MOJTy4YEeHHUE Hu
NIPUMEHEHHUE CEPBI. Y CTAHABIMBAIOT IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U MEXKIY CTPOCHUEM aToMa,
XUMHYECKON CBS3BIO, TUIIOM KPUCTAJUTMYECKOU
peméTkun  cepbl, €€  (PUINYECKUMU U
XUMHYSCKHUMH CBOMCTBAMHU.

BpINoNHAIOT pacy€Thl 10 XUMUYECKUM

dhopmynaM U ypaBHEHHUSM PEAKIINH,

MPOTEKAIOIINX C YYACTUEM CEPBL.
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CepoBonopon u cynbhust

KomOuHMpoBaHHBIN
YPOK

XapakTepusyT coCcTaB, (PU3NYECKHUE U
XMMHYECKHE CBOICTBA, MTOJIyYeHUE U
MIPUMEHEHHE COCMHEHUI Cephl B CTEIICHU
OKHCJICHHUS -2 C UCTIOJIb30BAaHUEM PYCCKOTO
(pomHoro) si3bIKa U si3bika XuMuK. HazpiBaror
COEIMHEHUS Cephl B CTENICHU OKUCIEHHS -2 110
¢dopmyne u CocTaBisroT GOpMYIIBI IO UX
Ha3BaHUI0. COCTABIISIIOT MOJIEKYJIIPHBIC U
MOHHBIC YPaBHEHUS PEaKIil,
XapaKkTepU3yIoIIe XUMIUUECKHUE CBOICTBA
COCMHEHUH Cephl B CTENICHH OKUCIICHHS -2.
OnuckIBalOT MPOLIECCHl OKUCICHHUSI-
BOCCTaHOBJICHHUS, ONIPEIEIISIOT OKHCIUTEIb U
BOCCTaHOBUTEIIb, COCTABIISIOT 3JIEKTPOHHBIH
0anaHC B peakIusIX C y94aCTHEM CEPhI B CTETICHU
OKUCJICHUS -2.Y CTaHaBIUBAIOT MPUIUHHO-
CJIEZICTBEHHBIE CBSI3U MEKIY XUMHUIECKOM
CBSI3bI0, TUTIOM KPUCTAJUIMYECKON PEIIETKH
COEMHEHUH cepbl, UX (PU3MIECKUMH U
XMMHYECKHUMH CBOHCTBAMU
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Kucnopoaneie coequuenus
CephI

KomOuHMpoBaHHBIN
YPOK

3anuceIBarOT HOPMYJIIBI OKCHJIOB CepBl,
Ha3bIBAIOT MX, OMUCHIBAIOT CBOMCTBA HA OCHOBE
3HAHUHN O KUCJIIOTHBIX OKCHJIAX.

XapakTepusyloT COCTaB, ¢busnueckue u
XMMHYECKHE CBOWCTBA CEPHOM KHUCIOTHI Kak
3JEKTPOJIUTa C UCIOJIB30BAHUEM PYCCKOIO
(pomHOTO) sI3bIKA U s3bIKA XUMHH. COCTABIISIIOT
MOJIEKYJISIPHBIE U HUOHHBIE YPABHEHUS PEaKLUM,
XapaKTEPU3YIOIIUX  XUMHYECKHE  CBOMICTBa
CepHOM KUCIOTHI. Pacno3HaoT cynbhaT-nuoHsbI.
XapakTepu3yrT CBOMCTBA KOHIIEHTPUPOBAHHOU
CEpHOM  KHUCIOTHI  KaK  OKHUCIHUTENS  C
WCIIOJIB30BAHUEM PYCCKOTO (POJTHOTO) sI3bIKA U




s3pika  XUMUU.  COCTaBIISIIOT — ypaBHEHUS
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIHi
METOJIOM 3JIEKTPOHHOTr0 OanaHca.

BemmonHsAOT  pacu€Thl MO XUMHYECKHM
bopmynam u ypaBHEHUM peaKIuid,
MPOTEKAIOIINX C YIaCTUEM CEPHOU KHCIIOTHL
HaGmromaror ¥ ONKCBHIBAIOT XMMUYECKHIt
IKCIICPUMEHT

23

IT.p.Ne3. «M3yuenue
CBOMCTB CEpPHOM KUCIOTHD»

VYPpOK — NpakTUKyM

VYyarcs oOpaiarbscs c 1a00paTOPHBIM
00opyToBaHNEM u HarpeBaTeIbHBIMU
npuOopaMu B COOTBETCTBUM C IIpaBHJIaMU
TeXHUKH Oe3omacHocTH. HabmromaroT cBoiicTBa
OJICKTPOJIUTOB MW MPOUCXOJAAIINX C HHUMHU
saprneHnid. HabmroaroT u ONMUCHIBAIOT PEaKLUU C
ydyacTHEM  JJIEKTPOJIMTOB € HOMOIUIBIO
€CTECTBEHHOT'0 (PYCCKOT0 MM POJHOIO) SI3bIKA
U sa3blka xumuu. DOpMyJHPYIOT BBIBOABI 110
pe3yJbTaTaM MPOBEJEHHOTO SKCIIEPUMEHTA
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Obmas

XapaKTepUCTHKA
XUMHYECKHX  JIEMEHTOB
VA rpynmnsl. A3ot

KomOunupoBaHHbIiH
YPOK

Jlator  o0IIyr0  XapaKTEepPUCTHKY  aToMaMm,
NPOCTBIM ~ BEIIECTBAM M COCJUHEHUSIM
ITHUKTOT€HOB B 3aBUCUMOCTH OT UX IOJIOKEHUS
B Ilepuonnueckoit cucreme. XapaKTepU3yIOT
CTpoeHue,  (QU3MUecCKue M  XHUMHYECKHe
CBOMCTBA, NOJIy4YEHHE M INPUMEHEHHE a30Ta ¢
HCIIOJIB30BAHUEM PYCCKOTO (POIHOIO0) SI3bIKA U
SI3bIKa XUMUU.

HazpiBator coenuneHus asora no ¢dopmyne u
COCTaBIISAIOT (OpPMYNIBI 1O WX HA3BaHHUIO.
YcTaHaBIMBaOT IIPUYHUHHO-CJICICTBEHHBIC
CBA3U MEXKIy CTPOCHHMEM aToMa U MOJIEKYIIBL,
BHJIOM XMMHYECKON CBsI3H, TUTIOM
KPUCTAUIMYECKOM PEIIETKH a30Ta M €ro
(U3NYECKUMU ¥ XUMUYECKHMHU CBOWCTBAMH.




Brimonusaror pacy€Thl o XUMHUYECKUM
dhopmynam U YpPaBHEHUSIM peakuuid,
MPOTEKAIOIINX C YYACTUEM a30Ta
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Ammuak. Coiti aMMOHUS

Ypok ycBoeHUs
HOBBIX 3HAHUU

CocrtaBistor  GopMysipl 1O HUX Ha3BaHHSIM.
3anuchIBaIOT MOJIEKYJISIpHBIC u MOHHBIC
YPaBHEHMsI  peakuuil,  XapakTepu3ylollue
XMMHAYECKHE CBOWCTBAa aMMHaKa W COJeH
aMMOHHMSL. CocraBistoT YpPaBHEHMUSI
OKHCITUTEIbHO- BOCCTAHOBUTEIILHBIX PEAKIUH C
y4acTHEM aMMMaKa C MOMOILBIO 3JIEKTPOHHOTO
OanaHca.

VYcTaHaBiIMBaOT IPUYMHHO-CJIE/ICTBEHHbIE
CBSI3M MEXKIy BHUJAMH XHUMHYECKHX CBS3CH,
TUIAMU KPUCTAJUTMYECKUX PEIIETOK aMMHUaKa U
cojeil amMMOHHMA U HUX (UBHYECKUMU U
XUMHUYECKUMHU CBOHCTBaMH. [IpoBosT,
Ha0JII01at0T u OITMCHIBAIOT XUMHUYECKUH
SKCHEPUMEHT [0  paclO3HABAaHUIO  HOHOB
aMMOHHSI C COOJIOJIGHWEM TIPaBWJI TEXHUKU
0€30MaCHOCTH.

BEIMONHSIOT pacyEThl o XUMHAYECKUM
¢bopmynam u ypaBHEHUIM peaKIuid,
MPOTEKAIOIINX C y4acTHEM aMMHaKa.
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I1.p.Ne 4 «Ilonyuenue
aMMHaKa U U3y4yeHUe ero
CBOMCTB»

VYPpoOK - NpakTUKyM

[TomyyaroT, CcOOHMpPArOT U PACMO3HAIOT AMMHAK.
PaboratoT ¢ abopatopHbIM 000pYyAOBAaHHEM U
HarpeBaTeJIbHbBIMH NPHUOOPAMH B COOTBETCTBUU
C TMpaBWIaMH  TEXHHUKA  O€30MacHOCTH.
HabGmiogator ¥ ONMCHIBAIOT XMMHYECKHI
AKCTIIEPUMEHT C TIOMOIIBIO PYCCKOTO (POJTHOTO)
SI3bIKA M SI3bIKa XUMUU. DOPMYIIUPYIOT BBIBOIBI
M0 pe3yJibTaTaM MPOBEACHHOTO YKCIIEPHMEHTA.
CoTpyaHHYAIOT B mporecce y4e0HOTO
B3aMMOJICHCTBHS TPH PadOTE B TPYIITax
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Kucnopoacoaep:xaine
COEJIMHEHUS a30Ta

VYpok -
WCCJIEIOBAHHE

28

Kuciopoaconepxariue
COETMHEHMS a30Ta

KomOnHupOBaHHBII
YPOK

3anuChIBalOT  peaKIui, XapaKTepHU3YIOIIue
XUMUYECKHE  CBOMCTBA  OKCHUJOB  a30Ta.
YcranaBnuBaroT MIPUYMHHO-CIIEICTBEHHBIE
CBA3U MEXIY BUJIOM XUMHUYECKOU CBSI3U, TUIIOM
KPUCTAJUIMYECKON PEIIETKU OKCUJIOB a30Ta U UX
(U3MYECKUMU U XUMHUYECKHMMH CBOWCTBaMHU.
XapakTepusyrT COCTaB, ¢busmueckue u
XUMUYECKHE CBOMCTBAa Aa30THOM KHUCIOTHI Kak
3JIEKTPOJIUTA, IPUMEHEHUE C HCIOJIb30BAaHUEM
PYCCKOro (POIHOTO) SI3bIKA U A3bIKA XUMUH.
3anuChIBAlOT ~ MOJIEKYJIIPHBIE W HOHHBIE
ypaBHEHUS peakuuii, XapaKTepU3yIoLue
XMMHYECKHE CBOWMCTBA A30THOM KHCIIOTHI Kak
anekTponuta. [IpoBoasT, HabmogarloT U
ONHUCBHIBAKOT XUMHYECKHUI AKCIIEPUMEHT,
XapaKkTEePU3YIOIIUI CBOMCTBA a30THOM KUCIIOTBI
KaK »dJEKTPOJINTA, C COOJIOJICHUEM TPaBHII
TEXHHUKHU 0€30MacHOCTH.

XapakTepu3yroT a30THYIO KUCJIOTY Kak
okucauTenb. COCTaBISIOT ypaBHEHUS
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM,
XapaKTePU3YIOIINX XUMUYECKUE CBOMCTBA
A30THOM KHCIIOTHI KaK OKUCIIUTEIS, C ITOMOIIBIO
ANEeKTpoHHOTO Oananca. [IpoBoasT, HAOIIOAAIOT
U ONHCHIBAIOT XUMUYECKHUI IKCIIEPUMEHT,
XapaKTEePU3YIOIIUI CBOKMCTBA a30THOW KUCIIOTBI
KaK OKHUCITUTENS, C COOTIOCHUEM TTPABHUIT
TEXHHUKHU 0€30MacHOCTH.
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®docdop u ero
COCAUHCHUA

Ypok - npakTUKym

XapakTepusyloT CTpOEHHE, AIJIOTPOIIHIO,
¢usnueckue W XMMHUYECKHE  CBOWCTBA,
noixyyeHne © npuMmeHeHue  Qocdopa ¢
KCIIOIB30BAHUEM PYCCKOTO (POJHOTO) sI3bIKA U
S3bIKa XUMUH.




CaMoCTOATENbHO OINUCHIBAIOT CBOMCTBA OKCH]L
dochopa(V) Kak KHCIOTHOTO OKCHIAa U
cBoMcTBa OpTOPOCHOPHON KHCIIOTHI.
[IpoBomsAT,  HAOMIOZAIOT W ONHCHIBAIOT
XUMHUYECKHH OSKCIIEPUMEHT C COOII0/IEHUEM
paBUII TEXHUKHU 0€30IaCHOCTH.
Pacnosznaror dhocdar-mnoHsl.
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OO61mas xapakTepucTHuKa

aneMeHToB 1V A- rpynmsl.

Yraepon

Ypok 06001IeHNST 1
CHCTEMATHU3alUuN
3HaHUH

JaroT 061yro XapaKTePUCTUKY aToMawm,
IMPOCTBIM BEICCTBaM n COCANHCHUAM
anemMeHToB IV A- rpynmsl B 3aBUCUMOCTH OT UX
nosoxkenuss B Ilepuonmueckoir — cucreme.
XapakTepusyloT  CTPOCHHE,  aJJIOTPOIIHIO,
¢usnyeckue W XMMHUYECKHE  CBOICTBA,
NOJy4YeHHe U  TpUMEHEeHue  aMop(HOro
yIieposa W €ro COpTOB C HCIOJb30BAHUEM
pyccKOro (pOIHOTO) SI3bIKa U A3bIKA XUMHH.
CpaBHHMBAIOT CTPOCHHE M CBOMCTBA ajiMa3a 1
rpagura. ONUCHIBalOT OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA YIJIEpPO/Ia.
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Kucnoponconepxamme
COEJMHEHUS yriepoja

KonTponsHo-
0000mIaronuit ypok

XapakTepu3yloT  COCTaB, (U3NYECKUE U
XUMHNYECKHUEC CBOﬁCTBa, IMMOJIy4YCHHC n
IIPUMEHEHNE OKCHJIOB yriaepona c
HCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SI3bIKa U
S3plKa XMMHH. Y CTaHaBJIMBAIOT PUYMHHO-
CIIECTBEHHBIE  CBSI3M  MEXIy  BHJIAMHU
XUMHNYECKUX CBSI3€I>1, TUITIAMH KPHUCTATINIMYCCKUX
PELIETOK OKCUIOB YTIepoia, X (PU3HUECKUMH U
XUMHUYECKHUMHU CBOWCTBaMH, a  Takke
npuMeHeHreM. CoOII0Aal0T MpaBUia TEXHHUKH
0€30IIaCHOCTH TPH HCMOJb30BAHUU IIEYHOIO
OTOIUICHHUS. XapakTepusyoT COCTaB,

¢dbuznyeckue M XMMHUYECKHEe  CBOMCTBA,




MOJTyYeHHE ¥ TPUMEHEHHE YTOJIbHOI KUCIOTHI U
e€ coseil (kapOOHATOB M THUIPOKAPOOHATOB) C
KCIIOB30BAHUEM PYCCKOTO (POIHOTO) sI3bIKA U
SI3bIKA XUMUHU.

NnmrocTpupyroT 3aBUCUMOCTE  CBOMCTB  COJIEH
YTOJIBHOM KHUCIOTHI OT MX cocTaBa. lIpoBonsr,
HaOIr01a0T u OIMCHIBAIOT XUMHUYECKUI
9KCIIEPUMEHT C COOIOICHIEM MPABHUII TEXHUKU
OesomacHocTd. Pacno3HatoT  KapOOHAT-MOH.
BrinonusoT pacuéTsl 1o XUMHYECKUM
bopmynam u ypaBHEHUSIM peaKImid,
OPOTEKAIOIUX C  Y4acTHeM  COEJAMHEHUN
yriaepoja.
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IT.p. Ne 5. «Ilomyuenue
YIJIEKHCIIOro Ta3a u
W3Y4YEHHE €r0 CBOUCTB»

YPOK — NIpakTUKyM

[Tonyuator, coOMparoT M pacro3HAIOT
YTJIEKUCITBIN ras. HaGmronaror u
OMHCHIBAIOT XUMUYECKUA  HKCIIEPUMEHT ¢
TTOMOIIIBIO PYCCKOTO (POJIHOTO) sI3BIKA U SI3bIKA
XUMUH. DOpMYTUPYIOT BBIBOIBI o
pe3ysbTataM IpOBEAEHHOTIO AKCIIEPUMEHTA.
CoTpyiHUYaIOT B nporecce y4eOHOro
B3aMMOJICHCTBHS IpU paboTe B rpynmnax
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YrneBo1opoasl

KomOunnpoBaHHbIN
YPOK

XapakTepu3yloT OCOOEHHOCTHM cocTaBa U
CBOWCTB OpPraHUYeCKUX COEMHEHUII.
Paznuuator mpenenbHble U HelpeneiabHbIE
yraeBoaopoabl. HasplBaloT W 3ammCHIBAIOT
dbopMynbl  (MONIEKYJSIPHBIE W CTPYKTYpHBIE)
BAKHEHMIINX TNpeACTaBUTENCH YIIEeBOIOPOIOB.
[IpemaraioT 3KCIEPUMEHT 0 Paclo3HABAHUIO
COEIMHEHU N HENpeIeIbHOTO CTpOCHHUSI.
HabGmiomatror 32 X0IOM  XMMHYECKOTO
9KCIIEPUMEHTa, OMNUCBHIBATH €ro U Jenarth
BBIBOJIBI Ha OCHOBE HaOIIOACHUH.
ODUKCUPYIOT Pe3yJIbTaThl  AKCIEPHUMEHTa  C




MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA, & TaKXKe
C TOMOIIIBI0 XUMUYECKUX (DOPMYJII U YPABHEHUIA.

34 Kucnopoaconepxkamiue KomOuHMpoBaHHbIN | XapakTepus3yoT CIIUPTBHI, KaK
OpraHUYECKHe YPOK KHCJIOPOJICOAEPIKALIIE OpraHHYECKHe
COCIMHEHUS coeauHenus. Kiaccupuuupyoor croupTel 10
ATOMHOCTH.
HassiBaror IpeACTaBUTENEN OJIHO- u
TPEXATOMHBIX CIMPTOB M 3alUCBIBAIOT U3
(bopMyIIbL.
XapakTepusyroT KHCJIOTBI, KaKk
KHCIIOPOJCOAEPIKALINE OpraHUYECKHE
COEUHEHMUSL.
HaspiBator mpeacraBuTenei  IpeneiNbHbIX U
HenpeieabHbIX ~ KapOOHOBBIX  KHCIOT U
3aMMChIBAIOT U3 (HOPMYIIBIL.
35 KpemHwnii u ero KomOunMpoBaHHbIl | XapakTepus3yloT CTpPOEHUE aTOMOB U
COCIMHECHUSA YPOK KPUCTAIOB, (U3UYECKUE M  XUMHUYECKHE

CBOICTBA, MOJIyYEHHUE U MPUMEHEHNUE KPEMHUS C
UCTIONB30BaHUEM PYCCKOTO (POTHOTO) SI3bIKA U
SI3BbIKA XVMHUH.

VYcTaHaBIMBaOT NIPUYNHHO-CIIEACTBEHHBIE CBA3H
MEXy CTPOCHHEM aTOMa, BUOM XUMHUYECKOMN
CBSI3H, THUIIOM KPHCTAUNINYECKON PEIIETKH KPEMHUS,
ero pu3nIecKuMu U XMMHUYECKUMH CBOWCTBAMH.
BEIMONHSIOT pacy€Thl 10 XUMUYECKUM (popMyniam 1
YPABHEHUSAM PEAKLUH, IPOTEKAIOIINX C YIACTHEM
KPEMHHUS U €r0 COETUHEHNI. XapaKTepHU3yIOT
cocTaB, (PU3NYECKUE U XUMHUUYECKHIE CBOWCTBA,
IIOJIyYEHUE U IPUMEHEHNE COCIMHEHUI KPEMHHUS C
HCTOJIb30BaHUEM PYCCKOTO (POIHOTO0) S3bIKa U
si3pIKa XUMUH. CpaBHUBAIOT TUOKCUIBI YIIIEPOAA U
KpeMHHUA. ONUCHIBAIOT BaXKHENIIINE TUIIBI
MIPUPOIHBIX COEAMHEHNH KPEMHHUS KaK OCHOBHOTO
aJeMeHTa JITochepsl. Pacno3HaloT cuankaT-1uoH.




36

CunukaTHas
[IPOMBIIIIICHHOCTh

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepus3yrT CUIMKATHYIO
IPOMBIIIJIEHHOCTb U €€ OCHOBHYIO IPOIYKIIMIO.
VYcTaHaBIMBalOT aHAJIOTUU MEXKIY Pa3IMUHbIMU
OTPACISIMU CHJIMKATHOW IPOMBIIIIJIEHHOCTH

37

ITomyyenue HemeTaioB

Ypok ycBoeHus
HOBBIX 3HAHUU

OnuceIBalOT HaXOXKAEHUE HEMETAIIIIOB B
npupojie. XapakTepu3yoT GpaKIHOHHYIO
HEPETOHKY XKUJKOTO BO3/lyXa KaKk
COBOKYITHOCTH (PU3MUECKHX MPOIECCOB.
ApPryMEHTHPYIOT OTHECEHHE aKTUBHBIX
HEMETAJUIOB K OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIM MPOIIECCAM

38

[lonydyeHune BaKHENIINX
XMMUYECKUX COSTMHEHUN

VYPpOK - IpakTUKyM

XapakTepus3yrT XUMH3M, CBIPBE, annaparypy,
Hay4HbIE IPUHILIMIIBI U IPOTYKLUIO
MIPOU3BOJICTBA CEPHOM KUCIOTHI. CpaBHUBAIOT
IIPOU3BOJICTBO CEPHOM KUCIIOTBI C
IIPOM3BOJICTBOM aMMHAKa
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O00011IEHNE TT0 TEME
«HemeTayibel 1 ux
COEIUHEHU

KomOuHupoBaHHbIH
YPOK

[IpoBoasT OLIEHKY COOCTBEHHBIX JOCTHKEHHUN B
YCBOEHUU TEMBI.

KoppekTupytoT cBoU 3HaHHS B COOTBETCTBUU C
IUTAHUPYEMBIM PE3YJIBTATOM.

[onmy4aroT xuMHUUECKy10 HHPOPMALH U3
Pa3TMYHBIX UCTOYHHUKOB.

[Ipencrasisror HHPOPMALHIO IO TEME
«Hewmerannsny B Busie TabIUL, CXeM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCIIE C TPIMEHEHNEM CPECTB
UKT.

40

K.p. Ne2 o reme:
«Hemertaiuibl u ux
COEMHEHUS

YPpOK - KOHTpOJIs
3HAHWUI

[IpuMeHSIOT Ha IPaKTUKE paHee U3yUeHHBIN
Matepuai, paboTas Mo rpymnmnam ¢ 3aJaHHsIMH
pa3HOro ypOBHS CJIIOKHOCTH, BBIITOJIHAIOT
KOHTPOJIbHYIO paboTy.

Merta

JIJIBI M UX coennHenns (17 4)
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[lo10:KeH1Ee METAIIIOB B
[ [eproauueckoil cucreme,

Ypok ycBoeHus
HOBBIX 3HAHUU

OOBSACHAIOT, 4TO TaKOe MeTajulbl. Pazmudator
(hOopMBI CYIIECTBOBAHHS METAILIOB: DIIEMEHTBI U
IPOCTHIE BENIECTRA.




CTPOCHUE ATOMOB U
KPUCTAJIIIOB

XapakTepusyloT XUMHUYECKUE IJIEMEHTHI-METaJUIbI
1o ux nosioxenuto B [leproanueckoit cucreme J1.
N. Menaeneesa. [IporHo3upyroT cBOHCTBa
HE3HAKOMBIX METAJIOB TIO MOJIOKEHUIO B
[Tepuoanueckoit cucTeMe XUMUYECKHUX JIEMEHTOB
. V1. MenneneeBa. YCTaHaBIMBAIOT IPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM aToMa,
BUJIOM XUMHUYECKOMN CBs3U, TUIIOM
KPUCTAIDTHYECKON PEMIETKNA METAJUIOB — IPOCTHIX
BEILIECTB U UX COCAUHEHUN
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001e XUMUYECKHUE
CBOIMCTBA METAJIOB

KomOuHMpoBaHHBIN
YPOK

OOBACHSIOT, YTO TAKOE PsAJl AKTUBHOCTH
MeTaisioB. [IpuMeHstoT ero s
XaPAKTCPUCTHKU XUMHUYICCKUX CBOMCTB
MPOCTHIX BEIIECTB-METAIIOB.

O6001mat0T cUCTEMY XUMHUYECKHUX CBOMCTB
METAIIJIOB KaK «BOCCTAaHOBHUTEIbHBIE CBOHCTBAY.
CocCTaBAIOT MOJIEKYJISIPHBIE YPaBHEHUS
peaxiuii, XapakTepU3yIOLINX XUMHYECKHIE
CBOICTBa METAJJIOB B CBETE YUEHHUS 00
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
rpolieccax, a peakliiy ¢ y4acTHEM
ANEKTPOJIUTOB, MIPEACTABISATH TAKXKE U B
noHHoM Bune. Habmronaror u

OTHCHIBAIOT PEAKIIMN MEXKIY BEIIECTBAMH C
TTOMOIIIBIO PYCCKOTO (POTHOTO) sI3bIKA U SI3bIKA
xuMuH. CaMOCTOSITENTEHO MTPOBOJISIT OMBITHI,
MOJTBEPKIAIOIIME XUMUYECKHE CBOMCTBA
METAJIJIOB ¢ COOMIOICHNEM MPABUIT TEXHUKU
0€301acCHOCTH
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(O6111as1 XapaKTepUCTHUKA
ICJIOYHBIX METAJIJIOB

Ypoxk ycBoeHUSs
HOBBIX 3HAaHUU

44

OOGmias XxapakTeprucTruKa
IICJIOYHBIX METAJIJIIOB

KomOnHupOoBaHHBII
YPOK

OOBACHSIOT YTUMOJIOTHIO Ha3BAHUS TPYIIIIBI
«IIENOYHBIC METAIUTBD». [latoT 001IyIo
XapaKTEePUCTUKY IIEIOYHBIM METaJlIaM 10 X
nojoxkeHuto B [lepunoanueckoii cucreme
xuMHu4ueckux amemeHToB J1. 1. Menaeneena.




XapakTepusyloT CTpoeHuUE, (pu3ndeckue u
XHMHMYECKHUE CBOMCTBA IMIEIOYHBIX METAJUIOB B CBETE
00111er0, 0COOEHHOI0 ¥ €AUMHUYHOTO.
IIpenckas3pIBatOT PU3NUECKAC U XUMHICCKHEC
CBOMCTBA OKCUIOB U TUAPOKCUIOB IIETOUHBIX
METAaJUUIOB Ha OCHOBE UX COCTaBa U CTPOCHUSA U
MOJTBEPKJIATh MPOTHO3bI YPABHEHUSIMU
COOTBETCTBYIOIIUX peakiuil. [IpoBoaar pacu€rsl o
XUMHUYECKUM (POpMyJiaM B YPAaBHEHHUSIM PEaKIui,
MPOTEKAIOIIUX C YYaCTHEM IIIEJIOYHBIX METAIJIOB U
UX COEeINHECHUIN

45 O0111as1 XapakTepUCTUKA Ypok ycBoeHHs | XapaKTepu3ylOT CTpOeHHE, (QHU3UYECKue U
[11€]I0YHO3EMETBHBIX HOBBIX 3HAHUH XMMHYECKUE CBOMCTBA IIEIOYHO-3EMEIBHBIX
METAJIJIOB METAJUIOB B CBETE€ OOIIEro, OCOOEHHOI0 H
46 OO6m1as xapakTepucTuka KoMOuHMpOBaHHEI | CAMHUYHOTO. [IpenckasbiBaroT ¢usnyeckue u
IEJII0OYHO3EMEIBHBIX YpOK XUMHYCCKHUEC CBOUCTBA OKCUI0OB U TUAPOKCHUIOB
METAJIJIOB MetaioB I[A rpynmbsl Ha OCHOBE UX COCTaBa U
CTPOGHHUSI W  TOATBEPKIAIOT  MPOTHO3BI
YPaBHEHUSIMH COOTBETCTBYIOLIUX PEAKIIUH.
[TpoBoasT pacuérhl M0 XUMUYECKUM (HOpMyJiaM
M YpaBHEHHUSM pEaKUHUid, NPOTEKAIUUX C
y4acTHeM  IEJOYHBIX  METaUIOB W HX
COEJIMHEHU N
47 JXéctkocTh BOIBI U Vpok ycBoeHust | OOBACHSAIOT, UTO TAKOE KECTKOCTH BOJBD).
CHOCO6I)I cé yCTpaHEeHUS HOBBIX 3HAHUU Pazmuuaror BPEMCHHYIO U IOCTOAHHYTIO )KE€CTKOCTH
BojwL. [Ipeamaraior criocoObl yCTpaHESHUS
KECTKOCTHU BOBI. HpOBO,I[HT, Ha6J'IIO}_IaI-OT u
OIMUCBIBAOT XUMUYCCKUHN SKCIICPUMCEHT, C
COGHIOZICHI/ICM IpaBUJI TEXHUKH 0€30I1aCHOCTH
48 I1.p.Ne 6. «Ilomyuenune Komouuuposanssiii | [lomydaror, coOuparoT u paco3HalOT YIIIEKUCIIbIH
’KE€CTKOI BOJbI U CITIOCOOBI YpOK ra3. O6pawaroTcs ¢ 1ab0paTopHbIM

€€ yCTpaHCHUsD)

000pyI0OBaHUEM U HarpeBaTEIbHBIMA MTPUOOPAMH B
COOTBETCTBHU C ITPABUIAMHU TEXHUKU
oe3omacHoctu. Habmronator u

OIHCHIBAIOT XUMUYECKHI DKCIEPUMEHT C TIOMOIIIBIO




pyccKoro (pOJTHOTO) sI3bIKA U SI3bIKA XUMUH.
@DOopMyIUPYIOT BBIBOABI 10 PE3YIbTaTaM
IIPOBEAEHHOT 0 3KcnepumenTa. CoTpyJHUYAOT B
mporiecce y4eOHOro B3anMOJICHCTBUS ITpH paboTe B
rpymnmnax
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AJTIOMUHHAI U €70
COCITNHEHUS

YPOK - IPaKTUKYM

XapakTepu3yroT aJIOMUHUHN IO €r0 MOJOXKEHUIO B
Ileproanueckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB
. Y. Menneneea. OnuchIBalOT CTPOCHHE,
(uznUecKkre 1 XMMUYECKUE CBOMCTBA aTFOMUHUS,
MIOATBEPKJasi UX COOTBETCTBYIOIMMHU
YPABHEHUSIMU PEAKLUIA.

OOBSCHSIOT IBOMCTBEHHBIH XapakTep XUMHIECKUX
CBOMCTB OKCHA U THAPOKCUA ATFOMHHHS.

50

DKeneso

Ypok ycBoeHU
HOBBIX 3HAHUU

o1

CoeTMHEHNS Kele3a

KomOuHMpoBaHHBIN
YPOK

XapakTepusyroT MOJOXKEHHUE JKEe3a B
Ilepuonueckoil cucTeMe XUMHUUYECKUX 3JIEMEHTOB
. Y. MenneneeBa, 0COOCHHOCTH CTPOCHUS aTOMA.
OnuceiBatoT GU3NYECKUE U XUMUYECKHE CBOICTBA
’KeJe3a, MOJTBEPKAas UX COOTBETCTBYOLIUMU
ypaBHEHUAMU peakiinii. OObSICHIIOT HATMYHUE JIBYX
IE€HETHYECKUX PAJOB COEMMHEHNH xkene3a Fe?+ u
Fe3* YcranaBnMBaroT 3aBHCUMOCTB 00acTel
MIPUMEHEHUS JKelle3a U €ro CIJIaBOB OT CBOKCTB.
[IpoBoasT pacy€Tsl Mo XUMUUECKUM (hopMyTIaM U
YPaBHEHUSIM pPEeaKui, IPOTEKAIOIIUX C YIaCTHEM
JKenesa v ero coenuHeHuil. HabmonaroT u
OTIMCHIBAIOT PEAKITIH MEXKy BEIIECTBAMH C
IIOMOIIIBIO PYCCKOTO (POTHOTO) S3bIKA U S3bIKA
XUMUHU

52

[1.p. No 7 «Pemmenue
DKCIIEPUMEHTATBHBIX 3a/1a4
o Teme «MeTabDy

YPOK-TIpaKTUKYM

OKCNEPUMEHTAIILHO UCCIEAYIOT CBOMCTBA METAJIIOB
U UX COCIMHEHUH, peniaTh SKCIIEPUMEHTATLHEIE
3aJa4u 1o TeMe «MeTasuiely. PaboTaroT ¢
71abopaTopHBIM 000pyIOBaHUEM U
HarpeBaTEIbHBIMU TTPHUOOPAMH B COOTBETCTBUH C
MpaBUJIaMH TEXHUKHU 0€301TaCHOCTH.

HaGmronaroT cBOMCTBAa METAJIIIOB M UX COEIUHEHUIN
Y SIBJICHHUI, TIPOUCXOISIINX C HUMHU.




OnuCHIBaIOT XUMUYECKUH IKCTIEPUMEHT.
@®opMymupyIOT BEIBOIBI IO Pe3yIbTaTaM
MIPOBEICHHOTO HKCTIepuMenTa. OnpenensoT
(ucxomst n3 yueOHOH 3a/1a4n) HE0OXOIUMOCTD
WCTOJIb30BaHMs HAaOII0ICHHS MITH SKCIIEPUMEHTA

53

Kopposus  MeTaaioB u
CIIOCOOBI 3aIMThI OT HES

Ypok ycBOeHUSA
HOBBIX 3HAHUU

OOBACHAIOT, UTO TaKoe Koppo3us. Pazimuaror
XUMUYECKYIO U JIEKTPOXUMHUIECKYIO KOPPO3HH.
NnmocTpupyroT MOHATHS «KOPPO3USD»,
«XUMHUYECKast KOPPO3Us», «NEKTPOXUMHUIECKAS
KOPPO3UsD» IpUMEpaMH. XapaKTepU3YIOT CIIOCOOBI
3alUTHl METAJUIOB OT KOPPO3HH

54

Metasel B Ipupoe.

Ypok ycBoeHus
HOBBIX 3HAHUU

55

[loHsATHE O METaNTyprun

Ypok- cemuHap

Knaccupunupyrot GopMbl IPUPOIHBIX COSTMHEHUH
METaJIIOB.

XapakTepu3yroT 00IIHe CIIOCOOBI MTOTYISHUS
METaJIOB: MTUPO-, THPO- U 3JICKTPOMETATYPTHH.
KOHKpeTH3UPYIOT 3TH CHIOCOOBI TPUMEPAMH U
YPaBHEHUSMH PEAKIIUI C COCTABICHUEM
3JIEKTPOHHOTO OanaHca.

OnuchIBalOT JOMEHHBIN TPOIIECC U
3JIEKTPOIUTHUECKOE MOTyUECHHE METAIIOB.
PasnuuaroT 4y€pHbIe U [[BETHBIC METAIIIBI, YYT'YHBI U
cTayn

56

O00011eHne 3HaHUH 110
reme «MeTtaaab»

O06o0maronnii
YpOK

O0600111aI0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUS
o teme: «Metasy. [IpuMeHstoT Ha
MIPaKTUKE PaHEe U3yUYECHHBIN MaTepHall,
paboTas o rpymnmam ¢ 3aJaHUsIMU Pa3HOTO
YPOBHS CIIO)KHOCTHU

57

KonTponbhas pabot 3 no
reme «MeTasuibny

YPOK KOHTpOJIA

[IpuMeHAIOT HA IPAKTUKE paHEee U3YUEHHBIN
MaTepual, paboTas Mo rpymmaMm ¢ 3alaHUsIMH
Pa3HOTO YPOBHS CIOKHOCTH, BBIIIOJHSIOT
KOHTPOJIbHYIO paboTYy.

Xumus 4 OKpy:Kaomas cpeaa (2 4)

58

XUMuyeckass opraHu3anus
[MIaHEeThl 3eMIIA

KomOuHnpoBaHHBIH
YPOK

WuTerpupytot cBeneHus 1no Gpusnyeckon
reorpauy B 3HaHUSI O XUMHUYECKOU
OpraHu3alyy IIAHEThl. XapaKTEPU3yIOT




XAMHYECKHH COCTaB F€OJIOTHYECKUX 000I0UEK
3emin.

PaznuuaroT MuHepalibl ¥ TOpHBIE ITOPO/IbI, B
TOM YHCJIC U PYJIBI
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(OxpaHa OKpy>Karoleu
Cpebl OT XUMHUYECKOTO
Barps3HEHUs

Ypok - cemuHap

XapakTepus3yroT UCTOUHUKHU XHUMHYECKOr'0
3arps3HEHUs OKPY KaOIICH Cpelbl.
OnuCKIBaIOT II100aJILHBIE DKOJIOTHUUECKHE
npoOJeMbl  YEJIOBEYECTBA,  CBS3aHHBIE  C
XUMHUYECKUM 3arpsizHeHueM. lIpemnararor nytu
MHMHHUMU3ALMM  BO3JEHCTBUS  XHMHUYECKOIO
3arps3HEHUST  HA  OKPYKAIOIIYI0  Cpeny.
[IpuBOAT IPUIMEPHI MEXYHApOIHOTO
COTPpYAHUYECTBA B obOyactu OXpaHBbI
OKpY’)KalIle  cpeapl  OT  XMUMHYECKOTO
3arpsiI3HEHUs

O000IEHHE

3HAHUM MO0 XUMHH 34 KYpc¢ OCHOBHOII 11K0J1bl. IloATOTOBK

(OT) (7 u)

a K OCHOBHOMY rocy1apcTBEeHHOMY IK3aMeHy
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Bemecrsa

O0o0maronuii
YpOK

[IpencraBastoT HHPOPMALUIO o TEME
«Ilepuognueckun 3akoH u Ilepuoguueckas
cucremMa [[. 1. MenneneeBa B cBeTe TEOpPUHU
CTPOEHHUSI aTOMa» B BHUJAE TaOIUI], CXeM,
OMOPHOTO  KOHCHEKTa, B TOM 4YHCIE C
[IPUMEHEHUEM CpEACTB HKT.
BpIMONHAIOT TECTOBBIE  3aaHUs IO TEME.
[Ipencrapnsator uadopmaruio no teme «Busl
XUMHUYECKHUX CBSI3€M M THUIIBI KPUCTAJUIMYECKUX
pem€Tok. B3auMOCBSA3b CTpPOEHUS U CBOWCTB
BELIECTB» B BUJE TaOJIHIl, CXEM, OIOPHOIO
KOHCIIEKTa, B TOM YHCIIE C IIPUMEHEHUEM
cpeacts UKT
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X IMUYECKHUE PEAKLINT

O06o0maromuit
YPOK

[IpencraBnsgior  MHPOpPMAIMIO O  TEMe
«Knaccupukamuss XUMHYECKHUX PEaKIHi I10

PAa3JIMYHBIM IPU3HAKAM. CKOpOCTB XUMHUYCCKHUX




peakuuii» B BUAE TaOJHUI, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM UYHCIE C MPUMEHEHUEM
cpeacts UKT. BBINOTHAIOT TECTOBBIE 3aJaHUs
no teMe. Xapakrepuzytor OBP, okucnurens u
BOCCTAHOBUTEIIb.

62 (OCHOBBI HEOPTraHUYECKOU O6006maromui XapakTepuzylor ~ o0mue, OCOOeHHBIE U
X TMIH YPOK VHIMBU/Ty TbHBIC CBOWCTBa KHCIIOT,
63 (OCHOBBI HEOpPTraHUIECKON O06o06marommi OCHOBaHWH,  COJ€ll B  CBET€  TCOpPHH
XUMUHU YPOK QJICKTPOJIUTUICCKOU Jucconuanuu.
ApPTryMEHTHPYIOT BO3MOXKHOCTh ~ MPOTEKaHUs
XAMUYECKHAX peaxkuuii B pacTtBopax
ANEKTPOJIUTAX UCXOMS u3 yCIIOBUH.
KnaccupumupyoT HEOpraHW4ecKue BEIIECTBA
M0 COCTaBYy W cBoicTBaM. [IpuBOASAT mpuMepsl
MPEJICTaBUTENICH KOHKPETHBIX KIIACCOB U TPYIIII
HEOPraHUYECKUX BEIECTB
64 [ToBTOpenue u 0606menne | KomOuHupoBaHHbIN | BEIMOTHSIOT TECTHI M yIIpaKHEHUS,
o teme. [ToaroroBka YPOK PENIaoT 3a/1a49H 110 TEME.
KOHTPOJIBHOM paboTe [TpoBOAAT OLIEHKY COOCTBEHHBIX TOCTHXKEHUH B
YCBOCHUU TEMBI.
KoppektupyroT cBou 3HaHUS B COOTBETCTBUU C
TUIAHUPYEMBIM Pe3yJIbTaTOM
65 KonTponbHas padotaNed Ypok KOHTpOIIst [IpuMeHSIOT Ha MPaKTUKE PaHee U3YUCHHBIN
«MIToroBas 1mo Kypcy MaTepual, padoTas 1o TpyIIaM ¢ 3alaHusIMU
OCHOBHOM IITKOJTBI» Pa3HOTO YPOBHSI CIIOKHOCTHU, BHITIOTHSIIOT
KOHTPOJIbHYIO pa0oTy.
66 AHAIIU3 KOHTPOJIBHOM KoppektupyroT cBou 3HaHUs
paboTtsl. [TogBenenue
MTOTOB roJia.
67- Pe3epBHOE Bpemst

68
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