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IHOACHUTEJIBHASA 3AIINCKA

CoBpeMEHHBIN YpPOK HEBO3MOXXEH 0€3 WCIOJIb30BaHUS HWHPOPMAIIMOHHBIX TeXHONOrHmid. KX
IpUMEHEHHEe B OOy4YeHHH — OJHAa W3 Hauboyiee BaXKHBIX M YCTOMYMBBIX TEHIEHIUI DPa3BUTHL
obpazoBatensHOro mporecca B coorsercTBur ¢ @I'OC. IIpu uzyueHnn XumMuu UHGOPMALMOHHBIE
TEXHOJIOTUM CTAaHOBATCS dA(PQPEKTUBHBIM BCIIOMOTATENIbHBIM CPEACTBOM, KOTOpPOE IIOMOTaeT
MOBBIIIATH KAYECTBO 3HAHUI 00y4aroUIMXCcs U KaYECTBO CAMUX YPOKOB.

CoBpeMeHHas 1IKoJia CTaBUT 3aa4yy (GOpMHUPOBAHMS HOBOM CHCTEMBbl YHHUBEPCAIbHBIX 3HAHUI,
YMEHUH M HABBIKOB, a TAaKXKe OIBITA CAMOCTOSATEIBHOMN NESITEIbHOCTH U JIMYHON OTBETCTBEHHOCTH
o0yJaroIuxcs, COBPEMEHHBIX KIIIOUEBBIX KOMIIETEHIIMHA, KOTOpblE U ONPEAESIOT HOBOE
coxep:xanue oOpasosanus. lllkona nomkHa cOEHCTBOBATh YCIEIIHOW COIMATTU3AIMHI MOJIOICKH B
00111eCTBE, OCBOCHHIO 0a30BBIX COLMAIBHBIX CIIOCOOHOCTEH M yMEHHH, NpUOOIIEHUIO yJalmuxcs K
TBOPYECKOH M HCCIEIOBATENbCKON JEATENbHOCTH. TEHICHIMsS BHEAPEHUS W TPUMEHEHUS
COBPEMEHHBIX TEXHOJIOTUYECKUX HOBILECTB, CPEACTB HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B 00Opa3oBaHUM BCe dHamie TpeOyeT MpeACTaBIeHHS M 00pabOTKM MH(POpPMALUU B
nudpoBoM popmare. Kimaccuueckue HHCTPYMEHTBI, KOTOpPbIE IPUMEHSIOTCS JJIs TOJyYeHus, coopa
u o0paboTku wuH(pOpPMAIMK, ONEPUPYIOT AaHAJOTOBBHIMH JAaHHBIMH, KOTOpPBIE IO CTapuHKE
¢bukcupyroTcs B Tabumnax B rerpagu. Ludposbie madopaTopuu OnepupyroT TEMU Ke TaHHBIMHU, HO
Ha KaueCTBEHHO HOBOM YpoBHe. COBpEeMEHHbIE TEXHOJIOIMYECKHE pELICHUs TPeOyIT HHBIX
TEXHOJIOTUH OOy4YeHHs, TIO3BOJIIIOT MPHMEHSATh HOBBIE METOAWKH, II0-HOBOMY CTPOUTh
oOpa3oBaTenbHbIN npolecc. B npouecce yueOHOH NesSTeIbHOCTH ¢ HU(DPOBBIMU 1a00paTOpUsIMHU Y
IIKOJIBHUKOB (DOPMHUPYIOTCSI IPEICTABICHHUS O COBPEMEHHBIX (popMax u 0a30BBIX MeTOaX (pr3HKO-
XMMHUYECKOI0 aHajiu3a, pa3BUBAIOTCS YMEHHUA paboTaTh C HETEKCTOBBIMHU HCTOYHUKAMHU
uHpopmanuu. Takol MOAXOJ B TOJHOM MeEpe COOTBETCTBYET 3anadam, ompexaensemMbiM OI'OC,
KOTOpbIE IPEATNOIAraloT NPUOPUTET PA3BUTHS Y yUYaAIIUXCS IIUPOKOr0 KOMILIEKCa OOIIUX y4eOHBIX
Y TIPEMETHBIX YMEHH, OBJIQJICHUE CIIOCO0aMHU JeSTEIbHOCTH, (POPMUPYIOIIMMHU TO3HABATEIBHYIO,
MH(POPMALMOHHYIO, KOMMYHHMKAaTHBHYIO KOMIIETEHIIMM. SKcrepuMeHTa. Pabora ¢ mudpoBbIMU
nabopaToOpUsIMU MTO-HOBOMY CTPOHMT CaM MPOIECC MPOBEACHUS DKCIEPHUMEHTA. 37eCh Ha IMEpBOE
MECTO BBIXOJUT TMEAArOrMYeCKUil NpHeM TMOCTPOCHMsS 3aHATHS HAa OCHOBE TEXHOJIOTUH
npobIeMHOTO 00y4eHus. B mpomecce 3aHATHS 00yJarOIUMCsI IPUXOIUTCS HA TPAKTUKE TPOBOUTH
Hay4Hble ucciefoBaHus. Hay4yHoe uccieoBanue sBiasieTcs OOIIMM TEPMHMHOM Ui O0O3HAYEHHUS
MHOTOYHUCJICHHBIX CIOCOOOB, C TIOMOINBIO KOTOPHIX CYOBEKT TMody4daeT wuHPOpMaIHo 00
OKpY>KaroIlleM MHpe U BHICTpauBaeT MHIUBUAYATbHBIA OaHK 3HaHUI.

JlanHast mporpaMMa BHEYPOUYHOW JAEATEIbHOCTH MO XHMHU OCHOBHOIO 00IIero oOpa3oBaHHs
pa3paboTaHa B COOTBETCTBHM C TpeOOBaHUAMHU OOHOBIEHHOrO denepanbHOro0 rocyaapCTBEHHOTO
o0pa30BaTeNpHOr0 CTaHAapTa OCHOBHOro obmero obpazoanus (PI'OC OOO) u ¢ yuérom
ITpumepHO# OCHOBHOI 00pa3oBaTenbHON MporpaMmbl OCHOBHOro obmiero oopazosanus (ITOOII
000).

[Tporpamma HampaBieHa Ha (pOpMHpPOBaHHE €CTECTBEHHO-HAYYHOW TPAMOTHOCTH YyYAIlIUXCS H
OpPraHM3alMIl0 H3YYEHUS XUMHUM Ha JEATEIIbHOCTHOM OCHOBE. B mporpamme y4duTHIBArOTCS
BO3MOKHOCTH TipeaMeTa B peanu3anun TpedoBanuit ®I'OC OO0 k mraHUpyeMbIM, JIMYHOCTHBIM U
METamnpeIMETHBIM pe3yJbTaTaM oOOydYeHHUs, a TakKe peanu3alus MEeXIPEeIMETHBIX CBs3ei
€CTECTBEHHO-HAYYHBIX YUYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHUsI.

OBHIASA XAPAKTEPUCTHUKA IIPEJIMETA
Bxnanx yueOHoro npeamera «XuMHs» B TOCTHKEHHUE T1€7I€i OCHOBHOT'O 00IIIeT0 00pa3oBaHuUs
00yCIIOBJICH BO MHOT'OM 3HaY€HUEM XUMUYECKOW HAyKH B TIO3HAHUH 3aKOHOB MIPUPOJIbI, B PA3BUTHH
MIPOM3BOIUTENIBHBIX CHJI OOLIECTBA U CO3aHUH HOBOM 0a3bl MaTepHaIbHOM KYJIbTYpHI.
B YCJ'IOBI/DIX BOBpﬁCTﬁIOH.[CFO 3HAUYCHUSA XUMHUHU B KHU3HU OGH.ICCTBa CYH_ICCTBGHHO ITIOBBICHJIACh
pOJIB XUMHYECCKOI'O O6pa3OBaHI/ISI. B IIaHE conHuaJiIn3aliun OHO JSBJIACTCA OAHUM U3 yCJ'IOBI/If/'I
(dbopMHUpOBaHUS UHTEIUIEKTA TUYHOCTH M TAPMOHUYHOTO €€ Pa3BUTHSI.



Xumudeckoe 00pa3oBaHHE B OCHOBHOMW IIKOJIC SIBJISICTCS 0A30BBIM IO OTHOIICHUIO K CHUCTEME
00IIIero XMMHUYECKOro o0pa3oBaHus. [103TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peau3yeT
OpUCYIIHE OOIIeMy XHMHYECKOMY OOpa30BaHUIO KITFOUCBBIC IEHHOCTH, KOTOPBIC OTPa)XaroT
rOCyJapCTBCHHBIC, OOINECCTBCHHbIC W HWHAMBHIYAIbHbIC IOTPEOHOCTH. DTHM OINPEACISICTCS
CYIIHOCTh OOIIeH cTpaTerud OOYYeHUs, BOCIUTAHUS W Pa3BUTUS OOYUYArOIIUXCS CPEICTBAMH
yaeOHOTro npeamera « XuMUS.

N3yuenue npenmera:

- CIOCOOCTBYET peain3allii BO3MOXKHOCTEH JIJISi CaMOPa3BUTHUSL M POPMUPOBAHHUS KYJIBTYPHI
JUYHOCTH, €€ o0IIel U (yHKITMOHATBHOU IPaMOTHOCTH;

- BHOCHT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEW MOJIPOCTKOB,
HAaBBIKOB HMX CAMOCTOSTEIbHOW y4eOHOW JEATEIbHOCTH, OSKCICPUMEHTAIBHBIX U
UCCIICIOBATEIIbCKUX YMEHHI, HEOOXOJMMBIX KaK B TIOBCEJHEBHOW JKU3HU, TaK U B
npodeccHoHaALHOM eSATETHbHOCTH;

- 3HAKOMHUT CO CHENU(PHUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJISiJa HA EIUHCTBO MPHUPOABI W YEJIOBEKa, SBISICTCS OTBETCTBEHHBIM JTalloM B
(bOpMHUPOBAHUY €CTECTBCHHO-HAYYHOU T'PAMOTHOCTH ITOJIPOCTKOB;

- cnocoOCTByeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K  €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K TMPHPOJIC, K YEIIOBEKY, BHOCHUT CBOW BKJIAQJ B DKOJOTHYECKOEC 0Opa3oBaHUE
MOJIPOCTKOB.

Takast opraHuzanusi coaepkKaHUsT Kypca CIIOCOOCTBYET MPEACTABICHUIO XUMHYECKOM
COCTaBJISIONICH HAyyHOM KapTHMHBI MHpa B JIOTUKE €€ CHCTEeMHON mpupoabl. Tem cambiM
obecrnieunBaeTcss BO3MOXKHOCTD JUIsl (DOPMHUPOBAHHS Y OOYYAFOIIUXCS [IEHHOCTHOT'O OTHOIICHUS K
HAyYHOMY 3HAHHMIO M METOJaM TMO3HaHWsS B Hayke. BakHO Takxke 3aMETHTh, YTO OCBOCHHE
coJiepKaHusl Kypca MPOUCXOIUT C MIPUBJICYCHUEM 3HAHUI U3 paHEe U3YUYCHHBIX KYPCOB:
«Okpyxawmuid Mup», «buonorus. 5—7 knaccei» u «dusnka. 7 Kiacey.

HOEJU N3YUYEHUSA YYHEBHOT'O KYPCA «B MUPE HAYKH XUMHUHN»
®opMHpOBaHUE y YYAIIHUXCA LETOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

- Pazsumue no3HaBaTeNbHBIX MHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
yyalmxcs B IMpOIEecce M3YYeHMs] XMMUYECKOM Hayku U e€ BKJIaJa B COBPEMEHHBIH HAy4yHO -
TEeXHUYECKUH TMporpecc; (OpMUPOBAHHE BAKHEUIIMX JOTMUYECKUX OMNepalvii MbIIUICHUs (aHaIu3,
CHUHTE3, 0000IIeHHEe, KOHKPETH3allus, CpPaBHEHHWE U JIp.) B IpPOIECCe IO3HAHUS CHUCTEMBI
BAXHEHIINX MOHATHM, 3aKOHOB M TEOPUH O COCTaBe, CTPOEHUH, CBOMCTBAX M NPHUMEHEHUU
XUMHUYECKUX BEIIECTB.

- Bocnumanue yoe:xIEHHOCTH B TOM, YTO NPUMEHEHHUE MOJYYEHHBIX 3HAHUNH U YMEHHMH IO
XUMHUU SBJSIETCS OOBEKTHBHOM HEOOXOAMMOCTBIO Jisi Oe30macHOM paboThl C BeEIIeCTBAMHU U
MaTepHajaMH B OBITY M Ha IIPOU3BO/ICTBE.

- Ilpoexmupoeanue u  peanusayus  BBITYCKHUKAMU  OCHOBHOW  IIKOJIBI  JIMYHOM
o0pa3oBaTeNbHONW  TpPAaeKTOpPHM: BbIOOp mpoduias oOydyeHus B cTapuied IIKoJe WU
MPoeCCHOHAIIBHOTO 00Pa30BaTEIIFHOTO YUPEKICHHUS.

- Osnadenue KuouegbiMU KOMHEMeHyuamuy: yaeOHO-TI03HaBaTeIbHbIMU, HHPOPMALIMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKAaTUBHBIMH. JIJI1 TOCTHKEHUS 3TUX Lieled B Kypce XHMHUU Ha
CTYHNEHH OCHOBHOTO O0OIIero oOpa3oBaHMs peLIaloTcs Cleayrole 3aga4uM: [ GopMupyroTcs
3HAHUS OCHOB XMMHUYECKOW HayKH — OCHOBHBIX (DaKTOB, MOHSTUN, XMMUYECKUX 3aKOHOB U TEOPUH,
BBIPQ)KEHHBIX TOCPEACTBOM XMMHUYECKOTO S3bIKA; Pa3BUBAIOTCS YMEHMs HAOMI0JaTh U OOBACHSIIOT
XUMHUYECKHUE SIBJICHMS, MPOUCXOMSIINE B MPHUPOJAE, JIaDOPaTOPHBIX YCIOBUSX, B OBITY M Ha
MIPOU3BOJICTBE; [TIPUOOPETAIOTCS CeUANbHbIE YMEHHUS M HAaBBIKM MO 0€30MacHOMY OOpaIIEeHHUIO C
XUMHUYECKUMH BEILECTBAMH, MaTepuajJlaMd WU Tmpoueccamu; (GopMUPYETCs TyMaHHUCTHYECKOe
OTHOIICHHE K XMMHHU KaK MPOU3BOJUTEIILHONW CHIIe OOIIEeCTBAa, C MOMOINBIO KOTOPOH pEIIatoTCs
rio0anbHble MPOOIEMBbl YET0BEYECTBA; OCYILECTBIIAETCS MHTErpalus XMMUUYECKON KapTUHBI MUpPA B

€AVHYIO HAyYHYIO KAPTUHY.



MECTO NIPEJMETA B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO nmaHHBIA Kypc SBIsSETCS BHEYpOouHbIM mpeameToM («Touka
pocTa») Ha ypOBHE OCHOBHOTO oOmiero oOpasoBanwus. Jl[aHHas mporpamma MperycMaTpuBaeT
n3y4yeHue XumMuu B 9 knacce - 1 gac B Heneno, Bcero - 33 yaca.

COAEP KAHUE YYEBHOI'O KYPCA
1. BpoaHoe 3aHsTHe. O3HaKoM/IeHHe ¢ KaOuHerom xumuu. IIpaBuia TeXHUKH
0e3onmacHOCTH. 3HAKOMCTBO € JIA0OPATOPHBIM 000py10BaHuEeM. (24.)

O3HaKkoOMJICHHE YdYalluXcsi C HMX OO0sM3aHHOCTSAMH M 00OpyqoBaHueM pabouero MecTa,
o0CyKIeHHEe M KOPPEKTHPOBKA IIaHA PabOTHI, MPEUIOKEHHOTO yunTeneM. [IpaBuna Ge3omacHOi
paboTbl B KaOWMHETe XMMHUHM, HM3Y4YCHUE TPABWII TEXHUKHM OE30IAaCHOCTH M OKa3aHUs IEpBOH
IOMOIIH, HCHOJb30BAaHHE IPOTHUBONOXKAPHBIX  CPEACTB  3AIUUTHL. Jepa TO — TEXHUKE
6e3onacHoctu. O3HaAKOMJICHHE YYalIUXCs ¢ Kilaccu(ukanueil u TpeOOBaHUAMU, NMPEIbSIBISIEMbIMUA
K XpaHEHUIO Ja0OpaTOPHOTO OOOpYJOBaHHS, W3YYCHHE TEXHHYECKHX CpEICTB OOydeHus,
IpeAMETOB J1a00PaTOPHOTO 0O0PYIOBAHHUS.

IIpakTuyeckass padora Nel. O3HakOMJIEHWE C TEXHHKON BBITIOJHEHHSI OOIIUX MPAKTUUYECKHUX
onepanuii HaJIMBaHUE >KUIKOCTEH, MEepEeMENIMBAHHE M PACTBOPEHUE TBEPABIX BEIIECTB B BOJIC.
3HAKOMCTBO C pa3JWYHBIMM BHJIaMH KJIaCCU(PUKAIMA XUMHUYECKUX PEAKTUBOB M IpaBUIaMHU
XpaHeHus: ux B jaboparopun. TexHUKAa JEMOHCTPALMH OMBITOB (HA TpPUMEpax OJHOTO - IBYX
3aHUMATENIbHBIX OIBITOB). 3HAKOMCTBO C TPAaBWJIAMH I10Jb30BaHMS HArpeBaTEIbHBIX MPUOOPOB:
IUTMTKH, CHUPTOBKH, Ta30BOM TOPENKH, BOAsSHOW OaHu, cymwibHOro mkada. HarpeBanuwe u
MPOKAJIMBaHUE.

IpakTuyeckas padora Ne2.O3znakommenue ¢ obopyaoBanuem «Todka poctay.
2. XumMu4veckue peakuuu (64)

XapakTepuUCTUKa D3JIEMEHTA II0 €ro IMOoJoXeHUuto B llepuoanueckoil cucreMe XUMHUUYECKUX
snemenToB JI. . MenneneeBa. CBOMCTBa OKCUAOB, KUCIOT, OCHOBAHUI U COJI€l B CBETE TEOPUH
BJIEKTPOJIUTAYECKON JIUCCOUMAMA W OKHUCJIEHUS-BOCCTAHOBIEHHS. [IOHSATHE O NEpPEeXOaHBIX
aneMmeHTax. AMpoTepHOCTh. ['eHeTHUecKuil psa MepexoaHoro snemMenTa. [lepuoanueckuit 3aKoH U
[Tepuonnueckas cucrema xuMuueckux 3yemMeHToB [[. M. MenneneeBa. XumMuueckass opraHu3anus
JKMBOU M HEXKUBOW IPUPOJAbI. XUMHUYECKUN COCTaB fpa, MAHTHUU U 3€MHOU KOpPbI. XHUMHYECKHUE
AJIEMEHTHI B KJIETKaX >KUBBIX OpraHu3MoB. Makpo- u MHKpoaieMeHThl. O000IIeHne CBEACHUN O
XUMHUYECKUX peakiusax. Kinaccupukanys XuMIYEeCKHX peakiuil Mo pa3inyHbIM MPU3HAKAM: «IHCIIO
U COCTaB PEArMPYIOIIMX M OOpa3yIOIIMXCS BEIIECTBY», «TEMIOBOM A(PQeKT», «HampaBlIeHUE,
«M3MEHEHHE CTETEeHEW OKHCICHMs SJIEMEHTOB, OOpa3yIONIUX pearupyrolre BelecTBay, «hasay,
«HMCIOJIb30BaHME Karaimuszaropa». [loHsTe o0 ckopocTM XuMHUecKOM peakuuu. DakTopsl,
BIUSIIONIME HA CKOPOCTh XUMHUYecKuX peakuuid. Karanmzatopel u karanus. WHTHOUTOpPHI.
AHTUOKCHUIAHTEL

JdemoHcTpanmu.

Paznuuneie ¢gopmbr Tabmunsl J. M. MenpeneeBa. Moaenu aToMoB 3ieMeHTOB 1—3-ro
nepuoaoB. Mojenb CTpoeHus 3eMHOro Iapa (momepeyHbld paspe3). 3aBHCHUMOCTh CKOPOCTH
XUMHUYECKON PEAKIUHU OT MPHUPOJABI PEATUPYIOIINX BELIECTB. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOU
peaky OT KOHLUEHTPAMU PEarupyronuX BEeIECTB. 3aBUCUMOCTh CKOPOCTH XUMHYECKON pEaKIuu
OT IUIOUIaJ CONPUKOCHOBEHMS pEArupyrolUuX BEIIECTB («KUIIAIMN CII0H»). 3aBUCUMOCTD
CKOPOCTH XHMMYECKOM pEakuuu OT TEeMIIepaTypbl pPEarupyrouux BemecTB. ['OMOreHHbI U
reTeporeHHbId Katanu3bl. @epMeHTaTUBHBIN KaTtanu3. THruéuposanue.



JlabopaTopHbie ONBITHI.

1. Tlonyyenue ruApoOKCHIa IIUHKA U UCCIEIOBAHHUE €ro CBOMCTB. 2.MoaeampoBaHUE MOCTPOEHUS
Ilepuognueckoit cuctembl xumuueckux aneMeHToB [[. M. MenneneeBa. 3. 3amelieHue xeine3oM
meau B pactBope cyinbdara memm (I1). 4. 3aBHCHMOCTH CKOPOCTH XHMHYECKOH PEAKIHH OT
MIPUPO/IbI pEarupyIONIMX BEUIECTB HA TPUMEPE B3aUMOJICHCTBUS KUCIOT C METAJJIAMU.

5. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM pEaKkIMHU OT KOHLEHTPALUU pearupyrolux BELIECTB Ha
IIpUMEpE B3aUMOJACHUCTBHS INHKA C COJISTHOW KMCIIOTON pa3IMYHON KOHLICHTPALUH.

6. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMU OT IUIOIAAH CONPHUKOCHOBEHHS PEeardupyromIux
BellecTB. 7. MoJeIMpoBaHUE «KUIISIIETO c0s». 8. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakiuun
OT TEMIIEPaTyphl PEAarHpyoIMX BEIISCTB Ha NpuMepe B3aumojeiictBus okcuma memu (1) c
pacTBOPOM CEpHOW KHUCIOTHI Pa3IU4HOM TemrepaTypsl. 9. PasnoxkeHnue nepokcuzaa Boaopoja ¢
nomouipio okcuaa mapradua (IV) u karanasel. 10. OOHapyxeHHe KaTaja3bl B HEKOTOPBIX MHUILIEBBIX
npoaykrax. 11. MHru6uposanue B3auMOAECHCTBUS KUCIOT C METAJIIAMU YPOTPOIIUHOM.

IIpakTnyeckune padotbl.3. Peakuus HelTpanuzauuu. 4. Pemenne 3kcrepuMeHTalIbHbBIX 3a/1a4 110
Teme «2.1.». 5. 'maponus coneit, pH pacTtBopos.

3. HemeTtasisbl u ux coeaunenusi(124)

OO6miast xapakTepucThKa HEMETAJUIOB: MojokeHue B llepuomuyeckoit cucreMe XUMHUYECKHUX
sanemenToB [[. . MenneneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB, AJEKTpooTpHuiareasbHocTh (D0)
KaKk Mepa «HeMeTaluTmdHocTu», psag D0. Kpucramimueckoe CTpoeHHE HEMETAIOB — IMPOCTHIX
BenlecTB. Amorponusi. @usudeckue cBoiicTBa HeMeTauioB. OTHOCUTENLHOCTh MOHITUN «METalI»
U «HEMETaJD».

Bonopon, ramorensl, cepa, a3oT, gochop, yriepoa, KpeMHHHA, UX COCTUHEHUS, XUMUYECKHE
cBoiicTBa M mnpumeHeHue. JlemoHcTpammm. OOpasubl TalOreHOB — TPOCTHIX BEIIECTB.
B3auMoseiicTBre TaJIOT€HOB C HaTpueM, ¢ aTlOMUHUEM. BriTecHeHHne xjopoM Opoma Wid noaa u3
pacTBOpPOB UX CoJIed. BsaumonelcrBue cepel ¢ MeTaulaMH, BOAOPOAOM M KHUCIOPOJIOM.
B3anMozeicTBue KOHUEHTPUPOBAHHOW a30THOM KHMCIOTBI C Menpro. Ilormomenue yriem
pPacTBOPEHHBIX BEIIECTB MM Ta30B. BoccraHoBieHune menu u3 ee okcujaa yrieM. OOpasibl
MIPUPOJIHBIX COEAMHEHUH XJopa, cephl, pocdopa, yriaepona, kpeMHus. OOpa3ibl BaKHEHIINX IS
HapOJIHOTO X03sicTBa CcyNnb(haTOB, HUTPATOB, KapOOHATOB, (ochaToB. OOpa3Lbl CTEKIA, KEPAMHUKH,
LIEMEHTA.

JlaGopaTopHbIe ONBITHI.

20. TTony4yenue u pacrio3HaBaHue Bojopoja. 21. MccnemoBanue moBepXHOCTHOTO HATSDKEHUS BOJIBIL.
22. PacTBopeHHe IlepMaHraHata Kajlusi WIM MeJHOro Kymopoca B Boje. 23. ['muapararus
o6e3BokenHoro cynbhara meau (11). 24. M3roTosiaeHue runcoBoro ormnedatka. 25. O3HaKOMIIEHHE
C KOJUIeKIMeW OBITOBBIX (GMIbTPOB. 26. O3HAKOMJIEHME C COCTaBOM MHUHEpaJbHOW BOIBI. 27.
KavecTBeHHast peakuusi Ha rajgoreHUA-uoHbl. 28. [lomydeHne W pacro3HaBaHHWe Kuciaopoja. 29.
l'openne cepbl Ha Bo3ayxe u B kuciopone. 30.CBoiicTBa pa3z0aBieHHON cepHOW KucIOTH. 31.
N3yuenue cBoiictB ammuaka. 32. PacnosnaBanue coneit ammonus. 33. CpoiicTBa pa30aBieHHOM
a30THOM KuCIOTHL. 34. B3aumojeilicTBue KOHIEHTPUPOBAHHOM a30THOM KHCIOTHI C Mefbio. 35.
I'openue docdopa Ha Bo3ayxe u B kuciopoje. 36. PacrioznaBanue gocdaros. 37. 'operue yris B
kuciopoze. 38. [lomyyeHne yroabHON KUCIOTHI U u3yueHue ee cBOMCTB. 39. Ilepexon kapOOHATOB B
rugpokapOonatel. 40. Pasnoxxenne runpokapoonata Harpus. 41. [lonydueHne KpeMHEBOW KUCITOTHI
U U3y4YECHUE €€ CBOMICTB.

IIpakTuyeckune padornl. 6. N3yuenue cBoiicTB kucioT. CBolicTBa OpoMHON BoAbl. 7. [lomydeHue
aMMHaKa, M3y4eHHe ero cBOMCTB. 8. OmpeneneHue HUTPAT MOHOB B NPOAYKTax MuUTaHus. 9.
[Tonyyenue yrnekucioro rasza. KauecrBennast peakuus Ha KapOOHAT — HOHBI.



4. MeTtaibl 4 ux coeauHenusi(104.)

[Tonoxxenue metamio B [lepuoandeckoit cucteme xumudeckux snemeHToB [. . Menpaeneesa.
Meramunueckas KpUCTAJUIMYECKash peIIeTKa M MeTaulMueckass XuMuueckass cBs3b. OOiue
¢dbuzmveckue cBoiictBa MerauioB. CIuiaBbl, MX CBOWCTBA M 3HAYCHHE. XHWMHUYECKHE CBOMCTBA
METaJUIOB KaK BOCCTAHOBHUTEJECH, a TAKKE€ B CBETE€ MX IOJIOKEHHUS B JJIEKTPOXUMHUYECKOM PSTy
HarnpspDkeHud MetaiioB. Koppo3ust MeTtaioB U crocoObl 00pbObl ¢ HEll. MeTauibl B IPUPOJIE.
OOu1re criocoObl UX MOTYYCHHUS.

O0masi XapakTepHCTHKA MIEJOYHBIX MeTa/uIoB. Metauibl B mpupoge. OOmme crnocoObl ux
nosnydyeHus. Crtpoenue aromoB. lllenounble MerTamibsl — NpPOCTbIE BeEllecTBA. BakHelmue
COEJMHEHUS IIEJIOYHbIX METAUIOB — OKCHJIbl, T'MJIPOKCUABI U COJM (XJIOPUAbI, KapOOHAaTBhI,
Cynb(aThl, HUTPATHI), UX CBOMCTBA U MPUMEHEHHUE B HAPOIHOM X03saicTBe. Kanuiinbie ynoOpenusi.

O0masi xapakTepHCTHKa 3JeMeHTOB riaBHoil moarpymnsl |l rpynner.CtpoeHue aTtomos.
[IlenoyHo3eMenpHbIE  METAUIBI —  IPOCTBIE  BELIECTBA.  BakHelmMe  COCOUHEHMS
IIEJI0YHO3EMENbHBIX METANIOB — OKCH/JIbI, TUAPOKCHUIBI U COJIU (XJIOpUAbI, KapOOHATbI, HUTPATBHI,
cynbdatsel, pocdarel), X CBONCTBA U NPUMEHEHUE B HAPOJAHOM XO3sIiCTBE.

Amwomunnii. CtpoeHue artoma, (u3MuUecKMe M XHUMHUYECKHE CBOICTBa IPOCTOrO BEIECTBA.
CoenuHeHus: alIOMUHUS — OKCHUJ M THAPOKCHI, UX aM(doTepHbIi Xapakrep. Baxueiimue comu
anmoMuHus. [I[puMeHeHre amOMUHUSA U €r0 COCIMHEHUM.

Kenezo. CrpoeHue aroma, QU3NYECKHE M XHMHYECKHE CBOWCTBA MPOCTOTO BEIECTBA.
I'enernueckue psiabl Fet+2 u Fe+3. Baxueitmue conu kene3a. 3HaUEHUE )KeJle3a U €ro COeIMHEHUM
JUISL TIPUPOJIbI ¥ HAPOJAHOTO XO3SMCTBA.

JdemoncTpauuu. OOpa3ipl MIEIOYHBIX W IIEJTOYHO3EMENIbHBIX MeTalioB. OOpasibl CIUIABOB.
B3anmoneiictBue HaTpus, JUTHS W KajdblLMs C BOAOW. B3amMmopeilcTBue Hatpus M MarHus ¢
KucnopoaoM. B3aumoneiictBue MetamioB ¢ Hemetauiamu. [lonydenue runpokcunos xenesa (II) u

(.

JlaGopaTopubie onbIThl. 12. B3aumonelicTBue pacTBOpPOB KHCIOT M coyied ¢ MeTamiamu. 13.
O3znakomiieHue ¢ pyaamu xkenesa. 14. OxpalinBaHue MIaMEHU COJISIMU IIEIIOYHBIX METauioB. 15.
B3aumogeiictBue kanbius ¢ Boaou. 16.Ilomydenue ruapokcua KadblUs W HCCIEIOBAHUE €ro
cBoiictB.17. IlonmyueHue THAPOKCHAA AaIOMMHHMS W HCCIEOBAaHUE €ro CcBoWcTB. 18.
BsaumopeiictBue xenesa ¢ constHor kuciaoroil. 19. [lomyuyenne runpokcunos sxenesa (1) u (1) u
M3Yy4YEHUE UX CBOMCTB.

IIpaktnuyeckue padorsl. 10. XKectkocTs Bombl U cnocoObl ee ycrpaHeHus. 11.AmdotepHble
cBolicTBa amromuHMA.12. OrmpeneneHue HOHOB jKeje3a B BOAHBIX pacTBopax. 13. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «MeTab».

5. Xumusi 4 okpy:kammas cpeaa. (3u4.)

Hcnonp30BaTh NOMydYEeHHBIE XMMUUECKAE 3HAHUS B Pa3IMYHBIX CUTyalMsIX: IPUMEHEHUS BELIECTB
U MarepuajoB B OBITYy, CEJIbCKOM XO34iCTBE, Ha IPOU3BOJACTBE, B MpOIECCE pPEIICHUS
IIPAKTUYECKUX 3a/lad B IIOBCEAHEBHOW JKU3HM, MNPEAYNPEXKACHUS SBICHWUM, HAHOCSIIUX BpEJ]
3/I0pPOBBIO YEJIOBEKA W OKpYXalollel cpese; MPUMEHEHUs MPOAYKTOB IMepepadOTKU MPUPOTHBIX
MCTOYHHUKOB YIJIEBOAOPOAOB (Yroib, MPHUPOJIHBIA Ta3, He(Th) B OBITY W NPOMBIIUICHHOCTH;
3Ha4eHUs )KUPOB, OEJIKOB, YIJIEBOIOB ISl OPraHU3Ma YEJIOBEKa.

IIpakTuyeckune padorbl. 14.0OnpeneneHue KUcCIOTHOCTH TouB. 15. OmpeneneHue coeauHEHUN
a30Ta B I1OYBE.



INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

JINYHOCTHBIMM PE3YIIbTATAMU SIBIISTFOTCSI:

- B LIGHHOCTHO-OPUEHTALIMOHHOMN c(hepe — UyBCTBO FOPAOCTHU 32 POCCUIICKYIO HAYKY, OTHOILIEHHE K
TPYIY, UENEeYCTPEMICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

- B TpYJ0BOH cepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY NajibHeiel o0pa3oBaTeabHOM
TPACKTOPUH;

- B IO3HaBaTeIbHOU cdepe: MOTUBAIUS YUCHHsI, YMEHHE YIPaBISATh CBOCH MMO3HABATEIbHON
JESITEIbHOCTH.

MeTtanpeaMeTHBIMH PE3YJIbTaTaMU ABJISIOTCS:

- BJIaJICHUE YHUBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMHU CIIOCOOAMU IEATEILHOCTU: HAOIIOIEHHE,
U3MEPEHUE, IKCIIEPUMEHT, y4eOHOE UCCIIC0BAHUE;

- YMEHUE reHepupoBaTh UAEH ONPENEINIATh CPEICTBA, HEOOXOAUMBIE AJIS UX peanu3alii;

- YMEHHUE ONPEeNATh LeIH U 337a4l IeITeIbHOCTH, BEIOMPATh CPEICTBA pealln3alluil LI U
IPUMEHSATh UX Ha MPAKTHUKE;

- UCTIOJIH30BATh PA3IMUHBIC HCTOYHHUKH JUIS TIOTYYCHUSI XUMUYECKOH HHPOPMALIUU

IIpeameTHbIMHU pe3yabTaTaMU OCBOCHMSI IPOTPAMMBI SIBJISIOTCSL:

- B TIO3HABATENIBHON c(epe: ONMUCHIBATH IEMOHCTPALMOHHBIC M CAMOCTOSITEIHHO MPOBEICHHBIC
HKCHEPUMEHTBI, UCIOb3YS JAJIsl 3TOTO PYCCKUH S3bIK U SI3bIK XMMUU; HAOIIO1aTh
JEMOHCTPUPYEMbIE U CAMOCTOSATEIBHO MTPOBOAUMBIE OIBIThI, XUMUYECKUE PEAKLIUU, IPOTEKAIOLIIE
B IIPUPOJIE U B OBITY;

- B LICHHOCTHO-OPUEHTALIMOHHON c(hepe: CTPOUTH CBOE MOBEJCHUE B COOTBETCTBUHU C IPUHLIUIIAMU
Oepe’KHOr0 OTHOLLIEHMSI K IPUPOJIE;

- B TPYZIOBOH cepe: IIIaHUPOBATH U MMPOBOJAUTH XUMHUECKUI SKCIIEPUMEHT; UCIIOJIb30BaTh
BELIECTBA B COOTBETCTBUH C MX IIPEIHA3HAYEHUEM U CBOICTBaMY;

- B c(hepe 0e301acHOCTH KUZHEACSITEIbHOCTU: OKa3bIBaTh MEPBYIO IOMOIIb IIPU OTPaBJICHHUSX,
0KOTax M IPYTruX TPaBMax, CBS3aHHBIX C BEIIECTBAMM U JJAOOPATOPHBIM 000PYA0BAHHEM.



TEMATHYECKOE IINTAHUPOBAHHME

Ne | Haumenos- KoJsmmuecTBo yacos | Jlata Bunabl nesite IbHOCTH Buasi, DJIeKTPOHHBIE
n/n | anue Bcero| Teop | pax | U3Yy4eHust ¢opmbl (undposbie)
pa3ienoB u st THEKA KOHTPOJIA o0pa3oBare/ib
TeM HbIe pecypchl
Mporpamsbl
1. [Beommoe 2 0 2 OsHakomIiieHHe y4aluxcs | Tecrupopanue, | http://www.alhi
sansATHe. O3HAK C UXO053aHHOCTSAMU U IL.p. mik.ru
OMJICHHC C 000pyI0BaHHEM hittp://c-
KabnHeTOM paboderomecra, b p-
XTIMPFIIL. ooks.narod.ru
Mpaswia obcyxaeHune u
A KOPPEKTHPOBKa TIaHa
6630HaCHOCTH. pabOTHL.IIPETIOKEHHOTO
3HAKOMCTBO C YUHUTEIEM.
11a0OPaTOPHBIM [TpaBuna 6e3omacHoOM
000pyIOBaHHEM paboThI BKAOWHETE XMUMHH,

W3y4YeHHE TPaBHJ TEXHUKH
0e30IMacCHOCTUH OKa3aHHS
IIEPBOM IOMOIIY,
UCTIOJIb30BaHKe
HPOTHBOTIOKAPHBIX
CpelcTB

3amuThl. Mepa 1o TeXHUKE
0e30MacHOCTH. .
O3HakoMIIeHHE
yYaImxcs ¢
KJIacCU(UKaIMeH U
TpeOOBaHUIMH,
NPEIbIBISIEMBIMU K
XpaHEHHIO
nabopaTopHOro
o0opyoBaHus,

U3y4YeHHE TEXHUUECKHX
CpercTB

00y4eHHs, IPEAMETOB
nmabopaTopHOTO
obopynoBaHUsL.
Beinonssitor I1.p.
Breibuparot

TEMBI TPOEKTHBIX paboT.
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XUMUUecKHe
[peaKITu

XapakTepu3yroT
2JIEMEHTBI [IOETO
[10JIOXKEHHUIO B
[Iepuonnueckoit cucrteme

XHUMHUYCCKUX 2JICMCHTOB I[

1. Menneneesa.
Y cTaHaBIMBAIOTCBOMCTBA
OKCHJI0B, KUCIIOT,
OCHOBaHHI1 U COJIEH B
CBETE TEOPUU
PIEKTPOJIMTHUECKOM
mucconuanuy 1
OKHUCIICHUS-
BOCCTAHOBJICHUSI.
BrIscHAIOTIIOHATHE O
[IEPEXOTHBIX
QIIeMeHTax,
aM(OTEPHOCTH,
TCHETHYECKOM psizie
[IEPEXOTHOTO JIEMEHTA.
CpaBHHUBAIOT XUMHUYECKYIO
OpraHU3alNIo )KUBOU U
HEKUBOUIIPUPOBI.
3HAKOMSATCS C
XUMHYECKUM COCTaBOM
SI1pa,MaHTUU U 3€MHOM
KODBI.
BEISBIAIOT XUMUYECKHE
2JIEMEHTHI B KIIETKaX
PKUBBIX OPTaHU3MOB.
/lenaroT BBIBOIBI.
O000IaI0T CBEAEHUS O
XUMHUYECKUX PEAKIUAX.
Knaccudummpyror
XUMHYECKUEPEAKITIH 10
a3JIMYHBIM

Tectupoanue,
ILp.

www.periodicta
ble.ru

http://schoolbas
e.ru/articles/ite

ms
http://chemistry

chemists.com/in
dex.html
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http://schoolbase.ru/articles/items
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MpU3HAKaM: «9HCIIO U COCTAB
[pearupyromux 1 00pa3yromunxcs
BEIICCTBY, «TEIIOBON 3 dexT,
«HaTIPaBJICHUEY, KM3MCHCHHE
CTETIeHEeH OKHMCIICHUS 3JIEMEHTOB,
00pa3yIomnX pearupyromnme
BEIIECTBAY, «(hazay,
«HCIIOJIB30BaHKE KaTaau3aTopay.
[lonsiTHE O CKOpOCTH
XUMHYECKOM PEaKIIUU.

Y cTaHABIMBAIOT CBS3H MEKIY
(hakTOpaMu, BIUSIONIMMHA Ha
CKOPOCTh XUMHUCCKUX PEAKITUH.
KaTtanuzatopsl ¥ KaTanus.
MHrnOuTOpPEI. AHTHOKCHIAHTEHI.
Beimonustor [1.p u
11a00PATOPHBIC OIBITHI.

HemeTamnel n
nX
COEIUHEHMUS.

12

/laroT 00IIyT0 XapaKTePUCTHKY
HEMETAJUIOB: TIOJIOKEHIE B
[lepuonnueckoil cucreme
XUMHUYECKHX d1eMeHToB [[. 1.
MenaeneeBa, 0COOEHHOCTH
CTPOEHUSA aTOMOB,
PIIEKTPOOTpULIATENILHOCTD (D0)
KaK Mepa «HeMETaJUIMIHOCTH,
pan 0. UzygaroT
KpUCTaJUIMYECKOE CTPOCHUE
HEMETAJIIOB — IMPOCTHIX
BCIIICCTB. BriscHsSIOT moHsATHE
«amnoTponus». Onpeaensor
(hu3nyecKue CBONCTBA
HEMETAJUIOB. APTYMEHTHPYIOT
OTHOCUTEJILHOCTb MOHATHI
«METaJD» U «KHEMETAILI.
Ycmanasnuseamp puauHHO-
CJICICTBCHHBIC

CBSI3U MEXITYy CTPOSHHUEM aToMa,
XUMUYECKON

CBA3bI0, TUIIOM
KPUCTAJUINYECKOH PEIIETKU
HEMETAJUIOB U MIX COEIMHEHU,
X (pU3MYecKUMU CBOWCTBAMH.
MccnenyroT cBOKCTBA BOAOPOA,
rajoreHoB, Cephl, a30Ta,
tdocdopa, yrieposa, KpeMHUS,
X COeINHEHUI.

.Y cTaHaBIMBaIOT B3aMMOCBSI3h
CTPOCHHUSI, CBOUCTB U
IMIPUMCHCHUA HEMECTAJIJIOB, UX
coenuHenui. Boimonustor I1.p u
1Ta00paTOPHEIE OTBITHL.

TectupoBanu
e, [Lp.

http://schoolbas
e.ru/articles/ite

ms

http://chemistry

chemists.com/in

dex.html

www.periodicta
ble.ru

http://1septemb
er.ru

Meramisl 1 ux
COEIMHEHUSA

10

/latoT 00IIyI0 XapaKTepUCTHKY
[MOJIOKEHUE METAILJIOB B
[Tepuoanueckoii cucteme
XxumMu4deckux 3yemMenton J1. W.
Meunneneesa. [lpoernosuposamo
CBOICTBA HE3HAKOMBIX

METaJUIOB IO TIOJI0KEHUTIO B
[lepuonuueckoit

CHCTEME XMMHUYECKHUX DJIEMEHTOB

TectupoBanu
e, IL.p

http://schoolbas
e.ru/articles/ite

ms
http://chemistry

chemists.com/in

dex.html
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1. W

MeHeneesa.

Ycemanasnusams npuunHHO-
CJICZICTBEHHBIE

CBSI3U MEXy CTPOCHUEM aToMa,
BUIOM

XMMHYIECKOH CBSA3U, TUIIOM
KpUCTAJNTNYECKOMN

PELIETKY METAJIIOB — MPOCTHIX
BEIICCTB U MX

coenHeHN. OnpeaenstorT CBA3b
CTPOEHUS KPUCTATIINIECKUX
[peIeToK GU3NIECKUX U
XMMAYECKUX CBOWCTB METAJIOB.
(O0G0CHOBBIBAIOT CBOMCTBA
CIUIaBOB C IPUMEHEHHEM.
HccnenyroT XuMU4ecKre
CBOICTBA METANIOB KAK
BOCCTAHOBUTEJICH, a TAaK)KE B
CBCTC UX ITOJIOKCHHUA B
DIEKTPOXUMHUYECKOM POy
HaIPSHKEHUN METAILIOB.
APTyMEHTHUPYIOT MOSIBIIEHUE
KOPPO3UHU METAJLIIOB H CIIOCOOBI
0OpBOEI C HEl.
KnaccupuuupyroT MeTasuisl,
O6’L$[CH$[IOT HUX HAaXO0XICHUC B
[IPUPOE. BRISIBILSIFOT CYyIIHOCTH
CII0OCOOOB MX TTOMYUYCHHS.
BBISBISIOT 3HAUCHNE aJTFOMUHUS
1 )KeJie3a B HapOTHOM
xo03siicTBe. BoimonustoT I1.p u
11a00PaTOPHBIC OIIBITHI.

www.periodicta
ble.ru

http://1septemb
er.ru

JacoB

Xumus u 3 2 XapakTepu3yroT UCTOUHUKH ILp. http://1septemb

OKpYy>Karomiast XUMHYECKOTO } Mpoexroi, er.ru

cpena 3arps3HEHNS OKpY Karomeit
cpensl Onucvieaiom rii00aIbHbIC http://schoolbas
HKOJIOTUYECKHE TTPOOIIEMBI e.ru/articles/ite
UEeIIOBEYECTBA, CBAI3aHHBIE C ms
XUMHUYECKUM 3arpsi3HEHHEM. http://chemistr
[IpemnaratoT myTH
MUHUMU3AIHA BO3ICHCTBHS - i i
XMMHYECKOTO 3arpsi3HEHsSI Ha chemists.com/in
OKPYKAIOIIYIO CPETy. dex.html
[IpuBOAST IpUMEPHI
MEKTyHapOIHOTO
COTPYAHUYECTBA B 00JIACTH
OXpaHbI OKPY>KAIOIIEH CPebl OT
XMMHIYECKOTO 3arps3HEHHUSL.
Brinonssitor [1.p.

PesepBHOE 0

BpeMsi

OO011ee 33 15

KOJTMYECTBO
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KanennapHo-temarnyeckoe IIaHHPOBAHUE

No
/o

Tema ypoka

KomnuectBo yacos

Bcero

Teopus

IIpakTuka

[ara
A3Y4YEHUS

Bunpl, hopmbl
KOHTPOJIS

1

O3HaKOMIICHHE C
KaOHMHETOM XHMMH,
M3YYCHHE TIPABHII
TEXHUKH
0e30I1acHOCTH.
3HAKOMCTBO C
1a00paTOPHBIM
o0opyoBaHUEM.

1

YcTHBIN onpoc

IIp. Nel.
O3HaKOMJICHHE C
TEXHHUKOH BBITTOJIHCHUS
0OIINX MPAKTHIECKUX
onepauuii HAJIMBAaHUE
JKUJKOCTEM,
MepeMEeITUBaHUE U
pPacTBOPEHHUE TBEPABIX
BCIIECTB B BOJC.
3HaKOMCTBO C
Pa3TMYHBIMHU BUIAMU
KJIacCU(pUKALIHIA
XUMHYECKUX
PEaKTHBOB U
MIpaBWJIAMHU XPaHEHUS
uX B Jaboparopuu.
[Tp.Ne2.0O3nakoMIIeHNE
¢ 000pyI0BaHHEM
«Touka pocrtay.

[IpakTrueckas
paborta

Knaccudukanus
XUMHYECKUX PEAKIIUH.
CKOpOCTh XUMHUYECKHUX
peakuuii. Katanus.

YeTHBI onpoc,
peuieHue ymp.

[Tp.Ne3 Peakiuu
HEUTpAIU3aLUU

[IpakTnueckas
pabora

DNEeKTPOIMTHYECKAs
nucconuanusi(3.1).
OCHOBHBIE TTOJIOKEHUS

O.1I.

VYerHbI onpoc,
pelIeHue ymp.

XHUMHUYECKHE CBOMCTBA
KHCIIOT, OCHOBaHUM,
coJieil Kak
3JIEKTPOJIUTOB.

YeTHBI onpoc,
peuieHue ymp.

IT.pNe 4. Pemienue
AKCIEPUMEHTAIIBHBIX
3a/1a4 Mo TeMe «3.J1.».

[IpakTnueckas
pabota

I'mpponus comeit.
IT.pNeS. I'mnponus
couielt, pH pactBopos.

YeTHBII onpoc,
[IpakTnueckas
pabora

T"ajoreHsl.
CoennHenus
TaJIOr€HOB.

YceTHBI onpoc,
pelIeHne ymp.

10

Xanbkorensl. Cepa u

TectupoBanue




€€ COeINHEHUS

11 | IIp.Ne 6. zyuenue [IpakTrueckas
CBOMCTB KHCJIOT. paborta
CBoiicTBa OpoMHOIA
BOJIBL.

12 | DnemenTs SA TpyNIBL. B3anmokoHTpOIB
A30T U ero
COCIMHEHMUSL.

13 | AMmuak, ero VYcrHblii onpoc,
CBONCTBA. pELIEHHE YIIp.

14 | IIp.Ne7 [Monyuenue [IpakTuueckas
aMMHaKa, U3y4eHHe pabora
€ro CBOMCTB.

15 | A3oTHas kucioTa, ee Pemenue ymp.
CBOMCTBA

16 | IIp.Ne 8 Onpenenenue [MpakTudeckas
HUTpPAT UOHOB B paboTta
MIPOYKTAX MATAHUS.

17 | ®ocdop, ero TectupoBanue
COETUHEHUSI.

18 | Yraepon, ero VeIl onpoc,
COETUHEHUSI. peleHue ymp.

19 | [Ip.Ne 9 . IMonyueHue [IpakTuyeckas
YTIIEKUCIIOTO Ta3a. paboTta
KauectBennas peakuus
Ha KapOOHAT — MOHBI.

20 | KpemHuii, ero YcTHBIl onpoc,
COCTUHEHUS pereHue yrp.

21 | Metamner 1A u 2A YcrHbIii onpoc,
TPy, UX COEAUHEHUSI. peleHue ymp.

22 | XKecTkoCTb . CamocrosiTenbHas
XKectkocTh BOJIBI U pabora.
CIOCOOBI ee
yCTpaHEHUS.

23 | IIp.Ne 10 XKectkocTh [IpakTryeckast
BOJIBI U CTIOCOOBI €€ paborta
yCTpaHEHUs

24 | AmoMHUHHUI U €TO0 YcTHBIi ompoc,
COCIMHEHMUSI. peleHue yp.

25 | TIp.Ne 11 AmdorepHbie [IpakTnueckas
CBOMCTBA QTFOMUHHSL. pabora

26 | XKemne3so, ero YcTHBIN ompoc,
COEIMHEHMUSL. pelieHue ymp.

27 | TIp.Ne 12 Onpenenenue [MpakTryeckas
HMOHOB eJe3a B paborta
BOJIHBIX PacTBOPAX.

28 | O6mue cBoiicTBa VYcrHbIH ompoc,
METAJIJIOB. peleHue ymp.

29 | Koppo3zust MeTaios. YcTHBI onpoc,

peleHue ymp.

30 | IIp.Ne 13 Pemenue [IpakTrueckas
AKCIIEPUMEHTATBHBIX paborta

3aJ1a4 110 TEME
«MeTtaibly.




31 | Oxpana okpyxatouieu 1 YceTHBIT onpoc,
Cpebl OT XUMUYECKOTO peleHue ymp.
3arps;3HEHUSI.

32 | IIp.Ne 14. 1 1 [TpakTrueckas
Omnpenenenue paborta
KHCIIOTHOCTH TTOYB.

33 | IIp.Ne 15. 1 1 [IpakTnueckas
Omnpenenenue paborta
COCIMHEHUH a30Ta B
MOYBe.

34 | 3akIIOYUTENbHBIN YPOK 1 [IpoexTHbIC
(TIo1BEICHHE UTOTOB). paboTHL.

OO1m1ee KOIMYEeCTBO YacoB 1Mo | 33 15

porpaMme




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOOECCA

1. IN'abpuensu O. C. Xumus. 9 knacc : yueOHUK 1151 o01ieoOpa3oBarenbHbIX opranu3anuii / O.
C.I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenne, 2021

2. 'abpuensn O. C. Xumus. Meroaudeckoe nocodue aist 9 kinacca: yaed. mocodue ams
obmeobpaszoBarenbHbix opranu3anuii / O. C. 'abpuensH, U. B. Akcénona, U. I'. OctpoymoB. —
M.: Ilpocsemienue, 2019

3. lNabpuensu O. C. Xumusa. COOpHUK 3a7a4 U YIPOKHEHHH. 9 Kiacc : yueOHOe mocooue s
obmeobpaszoBarenbHbix opranu3anuii/ O. C. ['abpuensH,

. B. Tpury6uak. M.: [Ipocsemenue, 2019

4. I'abpuensn O. C. Xumus. Tetpaap 11 1a00paTOPHBIX OMBITOB U MPaKTHUECKUX paboT. 9 kiacce :
yaeOHoe mocobue s obmeoopazoBatenbHbix opranusamnuii /O. C. 'abpuensn, U. B. Akcénosa, U.
I'. OctpoymoB. — M.: [Ipocsemenue, 2021

5. lN'abpuensu O. C. Xumus. Pabouas TeTpans. 9 kiacc : yaebHoe mocodue st
o6meobpaszoBarenbubix opranu3anuii / O. C. I'abpuensH, C. A. Cnagkos,

N. T'.OctpoymoB. — M.: Ilpoceemenne, 2021

6. O.C.I'abpuensa, M.I.OctpoymoB. Xumus 9.Hacronsnas kaura yaurens. M. JIpoda,2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

1. http://www.alhimik.ru [TpencraBieHsr pyOpUKH: COBEThI AOUTYPHEHTY, YUUTEIIO XUMHH,
CIPaBOYHMK (04€Hb OoJibIIasi moAOOpKa TabIUIl U CIIPABOYHBIX MaTEPHUAJIOB), Becenas XUuMus,
HOBOCTH, OJIUMITHAIbI, KYHCTKamMepa (Macca MHTEPECHBIX HCTOPUIECKUX CBEICHUH).

2. http://www.hij.ru Xypraan «Xumus U KH3HBY» MOHSATHO M 3aHHUMATENBHO PAaCcCKa3bIBaeT 000
BCEMHUHTEPECHOM, YTO TIPOUCXOUT B HAYKE U B MUPE, B KOTOPOM MBI )KHBEM.

3. http://chemistry-chemists.com/index.html DnexTponHslii )xypHan « XUMUKA U XUMHSI», B
KOTOPOM MPE/ICTABICHO MHOKECTBO OIBITOB IT0 XUMHUH, 3aHUMATEIILHOM HH(OPMAIIHH,
M03BOJISIFOIIEH YBICUYh YUCHUKOB SKCIICPHUMEHTATBHOM YaCTBIO ITPEIMETa.

4. http://c-books.narod.ru BceBo3morkHast tuteparypa 1o XuMHH.

5. http://www.drofa-ventana.ru M3sectHoe u3naTenbcTBO yueOHOHU uTeparypsl. HoBUHKM Hay4HO-
MOMYJISIPHBIX ¥ 3aHUMATENbHBIX KHUT TI0 XMMUH.

6. http://1september.ru XXypuan i yuutesei u He TOJIbKO. bosbIoe KOJHYECTBO pabOT YICHHUKOB,
B TOM YHCJIE€ M UCCIIEIOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOMBbHBINA TOPTAT CO CCHUIKAMHU Ha
00pa3oBaTeIbHBIC CAWTHI TI0 XUMHH.

8. www.periodictable.ru Coopuuk crareii 0 XUMHYECKHX dJIE€MEHTAX, HIUTFOCTPUPOBAHHBII
3KCIIEPUMEHTOM.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

MATEPHAJTBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOI'O
MPOLIECCA

1. JleMOoHCTpanMOHHBIE TAOJIHIIBI.
2. Komnprotep, MyIbTUMEIUUHBIA TPOSKTOP, JICKTPOHHBIC TTOCOOHS.
3. HNHTepakTuBHASA JOCKA.

4. Jlatuuku (TEMIepaTypsl, JIEKTPONPOBOJIHOCTH PACTBOPOB, KOHLIEHTPALIUU HOHOB, OIITUYECKOU
IUIOTHOCTH, pH, MyJIbTHIATYUKH).

5. MUKpOCKOIIbI, HOYTOYKH.
6. XvMUYECKHE pEaKTHUBHI.

7. XuMu4eckasi ocya.



