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Pabouas npozpamma

N0 XUMUU

g 9 Kiaacca

Ha 2020-2021 y4yeOHbBI# 1o

VYuurens: KpamopeBa Haranusa MuxaitioBaa




IosicHuTeNLHAA 3aNIUCKA

Pabouas mporpamMma mo xumuu g 9 kiacca pa3paboTaHa Ha OCHOBE TpeOOBaHHUI K pe3ysibTaTaM
OCBOCHHMS  OCHOBHOH 00pa3oBaTelbHON NpOrpaMMbl OCHOBHOTO obOmiero obOpaszoBanus MBOVY
Hosoponckoit COII ¢ yuétoM nporpamm, BKIIOYEHHBIX B €€ CTPYKTYpPY, U COOTBETCTBYET Yy4eOHOMY
IUTaHY, KaJICHIAPHOMY y4eOHOMY TpaduKy M paclUCaHUIO Y4eOHBIX 3aHSATHUH  yupexneHus Ha 2020-
2021 yueOnsblii ro.

[Ipu pazpaboTke u peanuzanuu padoyeil mporpaMmbl HCIOIB3YIOTCS MPOrPaMMbl U yUEOHUKU:
1. Xumusa. 7-9 xmaccel: pabouas mporpamma kK jmHud YMK O.C. Tabpuensua /O.C.
[abpuensu - M.: JIpoda
2. Tabpuensu O.C. Xumus 9 kinacc YaeOHUK Ui 001eo0pa3oBaTeNIbHBIX OpraHu3aiuii - M.:

Apoda

[Iporpamma  oOecrieueHa y4eOHO-METOTMYESCKUMU MOCOOUSMH, DIKPAaHHO-3BYKOBBIMHU,
ANEKTPOHHBIMU (LH(PPOBBIMU) OOpa30BATENBbHBIMM W HMHTEPHET — pPECypcaMd B COOTBETCTBUHU C
nepeyHeM y4eOHHMKOB U y4eOHbIX mocoOmuii Ha 2020-2021 yuyeOHblil roa 1uisl peaau3alud OCHOBHOM
o0pa3oBaTenbHOIl MporpaMMbl OCHOBHOTO obmiero obpazoBanuss MbOY Hosoporickoit COILL

B y4eOHOM 1utaHe ydpekIeHHs Ha U3y4eHue XuMun B 9 kiacce Boiiensercs 70 yacoB ( 2 yaca B
Hesenro, 35 y4eOHbIX HeJlelb). B COOTBETCTBUM C KaJlleHAAPHBIM y4eOHBIM rpa)ukoM U pacHuCaHueM
3anstuii (Ha 01.09.2020r) wu3yuuTh copep:kaHHe MpPOrpaMMbl IUTaHUpYyeTcs 3a 68 uacos.

KoppektupoBka Paboueit mporpamMmbl mpoBeieHa 3a CYET OOBEAMHEHMS H3Y4YaeMbIX TE€M, 4TO
OTPAXXEHO B TEMATUYECKOM ILJIAHUPOBAHUMU.
Ha 3a 4acoB, T.K

Ha 3a JacoB, T.K




IInanupyemble pe3yJibTaThl OCBOCHHS yHalIUMMCA 9 Ki1acca y4eOHOro nmpeamera « XUMHUS»
(/InuHOCTHBIE, MeTaNpPeIMeTHbIE H NPeIMEeTHbIE Pe3yJIbTaThI)

B pesynprare ocBocHHMS ywamuMmucs 9 kiacca paboyeil mporpamMmbl [0 XHUMHH OYAYT JOCTUTHYTHI CJCIYIOIINC
JINYHOCTHBIE Pe3yJabTaThl:
- 3HaHWC W TIOHMMAaHHE: OCHOBHBIX HCTOPHUYECKHX COOBITHH, CBSA3aHHBIX C Pa3BUTHEM XWUMHH; IOCTIKEHUH B 00JacCTH
XUMHH U KYJbTYPHBIX TPAIUIUA CBOCH CTpaHbI (B TOM YMCIIC HAYYHBIX); OOIIEMUPOBBIX AOCTHKEHUH B 00JaCTH XMMUHU;
OCHOBHBIX TIPUHITAIIOB ¥ TPaBWJ OTHOIICHWS K IPHPOJE; OCHOB 3I0POBOTO oOpa3a >KM3HH M 3I0POBbecOeperarommx
TEXHOJIOTHIA; TPABWJI TIOBEJCHWS B UPE3BBIYAMHBIX CHTYalWAX, CBA3aHHBIX C BO3JIEHCTBHEM DA3JIMYHBIX BEIIECTB;
OCHOBHBIX TMpaB M O0SM3aHHOCTEH TpaxkJaHWHA (B TOM 4HCJIE OOYYaroIIerocs), CBS3aHHBIX C JIMYHOCTHBIM,
PO(heCCHOHANBHBIM U KU3HCHHBIM CaMOOTIPECIICHUEM; COIMAIBHON 3HAYMMOCTH M COJCPXKAaHUS MPO(PECCUi, CBI3aHHBIX
C XMMHEH;
- YyBCTBO TOPJIOCTH 3a POCCUMCKYI) XMMHUYECKYI0 HAYKy M JTOCTHKCHHS YUYCHBIX; YBXCHHE U MPUHATHE JTOCTHKCHUHN
XUMUH; JIFOO0Bh U OEPEKHOE OTHOIICHUE K TPUPOJC; YBAKCHUE M YUET MHCHHUN OKPYXKAIOIIUX K JIMYHBIM JIOCTHIKEHUSIM B
W3YYEeHUU XUMUH;
- TPHU3HAHME [EHHOCTH COOCTBEHHOTO 3IOPOBBS M 3MIOPOBBSI OKPY)KAIOIINX JIFOJEH; HEOOXOANMMOCTH CaMOBBIPa)KEHUS,
camopealin3aliy, COIMATbHOTO TPU3HAHNUS;
- OCO3HAHHE CTETIEHN TOTOBHOCTH K CAMOCTOSITENTFHBIM TIOCTYTIKaM U JIEUCTBUSAM, OTBETCTBEHHOCTH 33 UX PE3YJIbTATHI;
- TPOSIBIICHUE DKOJIOTHYECKOTO0 CO3HAHMS, MOOPOKETATSIIBHOCTH, TOBEPUS W BHUMATEIHHOCTH K JIFOIISIM, TOTOBHOCTH K
COTPYJIHUYECTBY, HWHHIIMATUBBI M JIIOOO3HATEIBHOCTH B W3YYCHHWU BEIIECTB M MPOIECCOB; YOEKICHHOCTH B
HEOOXOJMMOCTH Pa3yMHOI'0 HCIIOJIb30BaHUS JOCTHIKEHUIM HAYKU M TEXHOJIOTHIA;
-yMEHHE yCTaHABIMBATH CBS3M MEXIYy IENbI0 M3YYCHUS XVUMHH W TEM, IJII Yer0 3TO HYXXHO, CTPOUTH XKU3HEHHBIE U
poheCCUOHANBHBIC IJIAHBI ¢ YY€TOM YCIICITHOCTH M3YUYCHHSI XUMHH U COOCTBCHHBIX TPHUOPUTETOB.
MertanpeaMeTHbIe:
- HWCIIONb30BAaHUE PA3IMYHBIX HCTOYHHKOB XHMHUYECKOW HWH(OpPMAIMK; MONydYeHHe Takod HWH(OpMaIuu, ee aHalu3,
MOJITOTOBKA HA OCHOBE 3TOTO aHaJN3a HH(POPMAIIMOHHOTO MPOIYKTa U €0 TPE3CHTAIINS,
- IPUMCHEHHE OCHOBHBIX METOJIOB TO3HAHUs (HAOJIIOJICHUS, SKCICPUMEHTA, MOJACTUPOBAHMS, M3MEPEHUS W T. JI.) I
M3YYCHUS XUMUYECKUX O0BEKTOB;
- HWCIONB30BaHUE OCHOBHBIX JIOTHYECKHX OIeparnuid (aHanm3a, CHHTe3a, CpPaBHEHHsA, OOOOIIEHWsS, IOKa3aTeNbCTBa,
CUCTEMAaTH3alIMH, KIIACCU(DUKAIIUHN U JIP.) IPH U3YYCHUN XUMUIECKUX O0BEKTOB;
- (opMyIHpOBaHKE BHIBOJIOB M YMO3aKIIOUCHHI U3 HAOMIOICHHUIA U N3yUYCHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH;
- MPOTHO3WPOBAHKE CBOMCTB BEIIECTB HA OCHOBE 3HAHMS UX COCTAaBa U CTPOCHUS, a TAKXKE YCTAHOBJICHUS aHAJIOTHH;
— (opmynupoBanue unei, TMIOTE3 U MyTel MPOBEPKU UX UCTHHHOCTH,
— onpeJeNieHue IejeH U 3a7a4u yu4eOHOM U UCCIIe0BATEIbCKON ACATEBHOCTH U IYTEH UX JTOCTHKEHUS;
— pacKpbITHE MPUINHHO-CIEICTBEHHBIX CBA3EH MEXIYy COCTAaBOM, CTPOSHHEM, CBOMCTBaMHU, IPUMEHEHHEM, HaX0XKIEHUEM
B IIPUPO/IE ¥ MTOTyIEHUEM BOKHEHIIINX XUMHUYECKHUX BEIECTB;
— apryMeHTaluss COOCTBEHHOW TO3MIIMH M €€ KOPPEKTUPOBKA B XOJIE JUCKYCCHM [0 MaTrepuajiaM XHMHYECKOTO
coiepKaHusl.
B pesynbrare peanmzanmu pabodeli mporpaMMBbl IO XUMHUH CO3AAFOTCS YCIOBHS ISl TOCTHKEHUS BCEMH ydamuMmucs 9
Kjlacca TPeAMETHBIX Pe3yJbTaTOB Ha 0a30BOM YPOBHE (KYUYEHHMKH HAYYATCSI») U OTACIbHBIMU MOTHBHUPOBAHHBIMH U
CIOCOOHBIMM YYANTUMHUCS HA PACIIMPEHHOM M YTITyOJIIEHHOM YpOBHE («YYE€HHKH MOJYYaT BO3MOMKHOCTH HAYUHUTHCA»),
yTo oOecreunBaercs aAudQepeHmanreld 3amaHUl  HAa ypoKaX W TpH (POPMYITUPOBAHUM JOMAITHUX  3aJaHUM,
BBITIOJTHEHUEM TIPOEKTHBIX PadoT.
Y4YeHUKH HaydaTcs:
e XapaKTepH30BaTh OCHOBHBIE METOBI TIO3HAHWUS: HAOIIOICHNE, H3MEPEHUE, SKCIIEPUMEHT;
* OMUCHIBATH CBOWCTBA TBEPIBIX, KHUIKHUX, Ta3000pa3HBIX BEIIECTB, BRIJIENSS X CYIIECTBEHHbBIE TIPU3HAKH;
* BBISABJISTH MPU3HAKHU, CBUJICTSIILCTBYOIINE O TPOTCKAHUHM XMMHUYSCKOW PEaKIMK MTPH BBITIOJHECHUH XUMHUYECKOTO OIIBITA;
* COCTABJIATh YPABHCHUS XUMHUYCCKUX PEAKIIHIA;
* cOOMI0aTh MpaBwiia 0€30NMacHO paOdOThI TPH MTPOBEACHNUH OIIBITOB;
* 110JIb30BATHCS JTAOOPATOPHBIM 000PYIOBAHNUEM H TTOCYOM;
* BBIYMCIIATH KOJMYECTBO, O0BEM MM MacCy BEIIeCTBA IO KOJMYECTBY, 00OBEMY, MAacce PEarcHTOB MJIM IMPOIYyKTOB
peakuuu;
* XapaKTepU30BaTh (HU3MUECKUE M XUMHUECKHE CBOWCTBA MPOCTHIX BEIIECTB: KHCIOPOa U BOJOPOA;
* [10JIy4aTh, COOMpPATh KUCIOPO.I U BOJOPO/I;
* PACIIO3HABATH OMBITHBIM ITyTEM ra3000pa3HOT0 BEIIIECTBA: KUCIOPO/I, BOJIOPOI;
* XapaKTepU30BaTh (PU3MUECKUE M XUMHUUECKHE CBOWCTBA BO/IBI;
* Ha3bIBaTh COCAMHEHUS U3YUCHHBIX KJIACCOB HEOPIaHUYECKHUX BEIIECTB;
* XapaKTepu30BaTh (PU3UUECKUE W XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKMX BEIIECTB: * OKCHJIOB,
KHCJIOT, OCHOBAHUH, COJICH;
* OMPEIENATh TPUHAIIICKHOCTh BEIECTB K OMPEISIICHHOMY KJIACCy COSIMHEHHUIA,
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* COCTABJIATH (POPMYJIbI HEOPTAHUIECKUX COCAMHEHUN H3yUCHHBIX KJIACCOB;
* MPOBOMTD OTBITHI, TOATBEPIKAAOIIHE XUMHUECKHAE CBONCTBA M3YUCHHBIX KJIACCOB HEOPTaHMYECKUX *BEIIECTB;
* PACIO3HABATH OMBITHBIM IyTEM PACTBOPOB KUCJIOT U MIEJIOUEH TI0 U3MEHEHHIO OKPACKH HHIUKATOPA,
* XapaKTePU30BaTh B3aMMOCB3b MEXK/IY KJIaCCaMU HEOPTraHMUYSCKUX COCTUHCHHUIA,
* packpbiBaTh cMbici [lepuoauyeckoro 3akona /.M. Menneneena;
* 00BSCHATH (U3NYCCKUI CMBICT aTOMHOTO (TIOPSIKOBOT0) HOMEPa XMMUYECKOT'O DJIEMEHTa, HOMEPOB IPYIIIBI U MIEPHO/a B
nepuoaudeckoit cucreme /.M. Menneneesa;
* OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS CTPOCHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B Ipe/e/iaX MaJbIX IEPHUOIOB U IIIaBHBIX
MOArPYIIII,
* XapaKTEePU30BaTh XMMUYCCKUE AJIEMEHTHI (OT BOAOPOJa 1O KajblMsi) Ha OCHOBE HMX IIOJIOKCHHUS B IMEPHOIMYCCKOM
cucreme JI.M1. MeHzneneeBa n 0COOCHHOCTEH CTPOCHHS X aTOMOB;
* OIPEICIIATh CTEIEHb OKHCICHHUS aTOMa 3JIEMEHTa B COCIUHCHUH;
* COCTABJIATh YPABHECHHS AJICKTPOIUTHUCCKOMN TUCCOLUAIIH KUCIIOT, IEI0YCH, COJICH;
* COCTaBJIATH TIOJHBIC ¥ COKPAIIICHHBIC HOHHBIC YPAaBHCHHS PEAKIMH OOMEHA;
* OIPEICIIATh BO3MOKHOCTh IPOTEKAHMS PEAKIMi HOHHOTO OOMEHa;
* MPOBOJIUTH PEAKIIHMH, TIOJITBEPKAAIOIINE KAUSCTBEHHBIN COCTaB Pa3IUYHBIX BEIICCTB;
* ONPEJICNIATh OKUCIUTENh U BOCCTAHOBUTEIIB;
* COCTaBJIATH YPaBHEHHS OKHCIUTEIBHO -BOCCTAHOBHTEILHBIX PEAKIINH;
* Ha3bIBaTh (hAKTOPHI, BIHSIONIUEC Ha CKOPOCTh XMMHYCCKOM PEAKIIHH;
* KJIacCCU(UITUPOBATH XUMHUCCKUE PEAKIIUH 110 Pa3JIUYHBIM ITPU3HAKAM;
* XapaKTepU30BaTh B3AMMOCBSI3b MEXK/y COCTABOM, CTPOCHUEM U CBOMCTBAMH HEMETAIJIOB;
* IIPOBOJUTH OIIBITHI 110 HOJIYYCHHIO, COOMPAHHIO M H3YYECHHIO XUMHUYECKHUX CBOMCTB Ia3000pa3HbIX BEIIECTB: YIIIEKUCIOrO
rasa, aMMHaKa;
* PaCIO3HABATh OMBITHBIM IyTEM ra3000pa3HOT0 BEIECTBA: YIJICKUCIIBIN ra3 1 aMMHUaK;
* XapaKTEePU30BaTh B3aMMOCBA3b MEXK/IY COCTABOM, CTPOCHHUEM M CBOMCTBAMH METAJLIOB.
- OIICHUBAThH BIUSHUE XMMHUECKOTO 3arps3HEHUS OKPYXKAIOIIeH Cpe/ibl Ha OpraHu3M YeIOBEKa
Y4YeHUuKH MoIyYaT BO3MOKHOCTh HAYYHUThCS:
- 8bLOBULAMDb U NPOBEPSIMb IKCNEPUMEHMATLHO SUNOME3bL 0 XUMUUECKUX CEOUCMEAX HA OCHOBE UX COCMABA U CIPOEHUs,
UX CNOCOOHOCIU 6CIYNAMb 8 XUMUYECKUE Peakyuu, 0 Xapakmepe u npoO0yKmax pasiuidHblx XUMUYECKUX PEeaKyull;
® XapaKkmepuz06amp 6eWecmea no COCmasgy, CIMpoeHuio U CGOUCMEAM, YCMAHAGTUGAMb NPUYUHHO-CIEOCMEEHHbIE CS3U
MeHCOY OAHHLIMU XAPAKMEPUCTRIUKAMU BEUJeCEA;
® COCMAgIAMb MOJEKYISAPHbLE U NOTHbLE UOHHBLE YPABHEHUSL O COKPAUWEHHBIM UOHHBIM YPAGHEHUSM,
® NPOCHO3UPOBAMb CNOCOOHOCMb BeWecCma8a NPOsGIsiNG OKUCTUMENbHbIE UL 80CCIMAHOBUMEbHbIE CEOUCMEA C YYEnOoM
cmeneretl OKUCIeHUsL INeMEHMO8, 6X00AUUX 8 €20 COCMAS,
® COCMAassimb YPAGHEHUs. PEaKyull, COOMEEMCMEYIOWUX NOCIe008aAMENbHOCIU NPEEPAUeHULl HeOPSAHUYECKUX 8EUeCms
PABTUYHBIX KIACCO8;
® @GbIOGU2AMb U NPOGEPSIMb IKCHEPUMEHMANLHO 2SUNOME3bl O Pe3yIbMmamax G030eliCmeus PAa3luyHblX (QaKmopos Ha
UBMEHEHUEe CKOPOCTU XUMUHECKOU PeaKyuu;
® UCNOIb308AMb NPUOOPEMEHHBLE 3HAHUSL 051 IKOAOSUHECKU 2PDAMOMHO20 HOBEOCHUSL 8 OKpYJicaioujell cpeoe;
® UCNONL306AMb NPUOOPEMEHHbIe KIOYeEble KOMNEeMEeHYUU NPU BbINOIHEHUU NPOEKMO8 U YYeOHO-UCCIe008aAMENbCKUX
3a0ay NO U3YUEHUIO CEOUCMS, CNOCOO08 NOJYYUEHUS U PACNO3HABAHUS BEUIECNE,
® 0OBLEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEULCCMBAX U XUMUHECKUX NPOYECCax,
® KpUMUYECKU OMHOCUMbCL K NCeBOOHAYHHOU UHGDOpMAayuu, HeO0OPOCOBECMHOU pPeKiaMe 8 CPeoCmedax MAcco8ol
unghopmayuu,
® 0CO3HABAMb 3HAUEHUE MEOPEMUHECKUX SHAHUU RO XUMUU OJI5 NPAKMUYECKOU 0esimelbHOCMU YeNl08eKd,
® c030a8amb MOOenU U cxemvl OJisi PEULEHUs YUeOHbIX U NOZHABAMENbHBIX 3a0ay, NOHUMAMb HEOOX0OUMOCIb COONIO0EHUs.
npeonuUcanull, nPedaaeaemvix 6 UHCMPYKYUIX N0 UCHOAb308AHUIO JIEKAPCME, CPEOCME ObIIMOGOU XUMUU U OP.

Coaepxxanue y4eOHOTo npeaMera
BBenenue. O01mas xapakTepucTHKa XUMUYECKUX 3J1€eMEHTOB H XUMHYecKHX peakuuii. [lepnoanyeckuii 3aKoH u
Ilepnoguyeckasi cucreMa xXumuieckux 3jiemMenToB /I. U. Menpeneesa.

XapakTepuCTHKa 3JIEMEHTa 0 ero nojoxkeHuto B Ilepuonnueckoii cucremMe xuMudeckux aieMenTos . M. MenneneeBa.
CBoiicTBa OKCHIIOB, KHCIIOT, OCHOBAaHMH M COJIel B CBETE€ TEOPUH DIIEKTPOJIUTUYECKOW TUCCOLMAIMM W OKHCICHHS-
BOCCTaHOBJIeHUA. [loHSATHE O TeEepexOomHbIX 3yeMeHTax. AMGOTepHOCTh. ['€HeTHYEeCKHi psJi MEePEXOAHOTO 3JIEMEHTa.
[lepuoanuecknii 3akoH u [leproanueckas cucrema Xxumudeckux 3nemenToB J. 1. Menneneesa.

XuMHUecKasi OpraHu3alus )KUBOM U HEXXUBOU NpUPOibl. XUMUYECKUI COCTaB s1pa, MAHTUU U 3€MHON KOPbl. XUMHUYECKHE
3JIEMEHTHI B KJIETKaX >KUBBIX OpPraHU3MOB. Makpo m MuUKpodiaeMeHTh. O00O0IIeHne CBEIEHI 0 XUMHUYECKUX PEeaKIIHsX.
Knaccupukanus XMMHYECKUX PEaKUUi MO Pa3IUYHBIM MPHU3HAKAM: «YUCIO M COCTaB pEarupyroumx U 00pa3yromuxcs
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BEIICCTB», «TeIIoBoi d3ddekr», «HampaBieHUE», «HU3MEHCHHE CTENCHEeH OKUCIICHUSI JJIEMEHTOB, OO0pa3yrOIUX
pearupymoiiye BeliecTBay, «(}aza», «UCIONb30BaHUE KaTamu3atopay. [IOHATHE O CKOPOCTH XHMHYECKOW pEaKIlvu.
DaKTOpBI, BIUSIONINE HA CKOPOCTh XMMUYECKUX peakiuit. Katamusatops! u katanus. MTHTHOUTOPBI. AHTHOKCHIAHTHI.

Lemoncmpayuu. Paznmansie hopmel Tadmmns! . 1. Merneneesa. Monaenn aToMOB 371eMeHTOB 1—3T10 mreprooB. Monens
CTPOCHMsI 3¢MHOT'0 I1apa (MONepeYHbIN pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUU OT MPHUPOIbI PEarupyrOIINX
BEILECTB. 3aBUCHUMOCTh CKOPOCTHM XHMHUYECKON pEakiuu OT KOHLEHTPAIMU PEarupyroinx BeEUIECTB. 3aBUCHUMOCTh
CKOPOCTH XMMHYECKOHW PEaKINH OT IJIOIAIA COMMPUKOCHOBEHHSI PEarupyroiinX BEMIECTB («KHUIIAILIUI CI0W» ). 3aBUCUMOCTh
CKOPOCTH XMUMHUYECKOM peakuuu OT TeMIEpaTypbl pearupyrollux BelIecTB. ['OMOreHHBIH M T€TEPOTrE€HHBIM KaTaJIHU3bl.
depMmeHTaTHBHBIN KaTanu3. Hrubuposanue.
JlabopamopHule onvimei. 1. [lonmydenne THAPOKCHIA IMHKA U UCCIIEIOBAHNE €T0 CBOUCTB. 2. MoennpoBaHre MOCTPOCHUS
[lepuoamuaeckoii cuctemsl XuMudeckux 3memedToB J[. 1. MenneneeBa. 3. 3amenienne xelie30M MeId B pacTBOpe cynb(dara
meau (II). 4. 3aBHCHMMOCTH CKOPOCTHM XWMHYECKOH pEaKIMUd OT MPHUPOJbI PEarupyronmx BEUIECTB Ha MpPUMEpe
B3aUMOJICUCTBUSI KUCIOT C METaNIaMU. 5. 3aBUCUMOCTh CKOPOCTH XUMUUYECKON PEaKkiuy OT KOHLEHTPAIIUN PEarupyroInx
BEIIECTB Ha MIPUMEPE B3aMMOCHCTBHUS MIMHKA C COJITHON KHCIIOTOW pa3IMIHON KOHIIEHTpAIHH. 6. 3aBHCHMOCTb CKOPOCTH
XUMUYECKON peakiiy OT IUIOIIAIX COMPUKOCHOBEHUSI PEarUPYIONIUX BEIIECTB. 7. MOIEIUPOBAHUE «KUIISIIETO CIOS». 8.
3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakIuu OT TEeMIIepaTyphl pEearupyrolldX BEIICCTB Ha MpUMEpPE B3aUMOACHCTBUS
okcuma Meau (II) ¢ pacTBopoMm cepHOM KHCIOTBHI Pa3nuYHON TemmepaTypsl. 9. Pasnoxenwme mepokcuaa BOJIOPOJA C
nmomotipio okcuma mapranna (IV) m karamaser. 10. OOHapyxkeHHe KaTala3bl B HEKOTOPHIX MHIIEBBIX MpoaykTax. 11.
NurubupoBanue B3aMMOJICHCTBUS KUCIOT C METAJJIAMHA YPOTPOIIMHOM.
MeTtasibl

Ilonoxenue meramwmoB B Ilepuogmueckoil cucreme xumumdeckux saeMeHToB [l M. MenpeneeBa. Metamumueckas
KpHCTAIUIMYecKas pelieTka U MeTauindeckas XuMudeckas cBsizb. OOmme ¢usnveckue cBoicTBa MeTayuioB. CruiaBbl, UX
CBOICTBAa M 3HAYCHHE. XMMHUUYECKHE CBOMCTBA META/VIOB KAaK BOCCTAHOBHUTEJEH, a TAKKE€ B CBETE WX IOJIOKEHHS B
AIEKTPOXUMHUYECKOM PsIy HampspkeHu MetaiioB. Kopposus MeTamioB u criocoObl 00prObI ¢ Heil. MeTaiisl B IpUpo/Ie.
OO0mue crmocoObl ux moiydeHus. OOmAasi XapaKTepUCTHKA IeJOYHBIX MeTaioB. Merauibl B npupoje. OOrmiue
cnocoObl ux nomydeHus. Ctpoenne aromoB. lllenounsie MeTamnsl — TPOCThIE BellecTBa. BakHeine coeanHeHHS
MIEIOYHBIX METAIJIOB — OKCHBI, THIPOKCUIBl W CONH (XJIOPHUIBI, KapOOHATHI, CyNb(aThl, HATPATHI), UX CBONCTBA U
MIpUMEHEHUE B HAPOJIHOM X03sicTBe. KanuitHbie y1o0peHusl.
O0mas xapakrepucTuka 3jeMeHTOB riaaBHoii moarpynnsl II rpymmel. Ctpoenume artomoB. IllenounozemenbHbIe
MeTalJIbl — TPOCTHIE BelecTBa. BaxxHewe coeTMHEeHNS MEIT0YHO3EMETbHBIX METAIIIOB — OKCHIBI, THAPOKCHIBI U COJA
(xmopunbl, kKapOOHATHI, HUTPATHI, CyIb(haThl, pochaTel), HX CBOWCTBA M MPUMEHEHUE B HAPOTHOM XO3SHCTBE.
Adromunuii. CtpoeHue aroMa, Gu3MYecKkne U XUMHUYECKHE CBOWCTBAa MpocToro BemecTBa. CoeqMHEHHs aIIOMUHHS —
OKCHJ W THIPOKCHJ, HUX aMm(oTepHbI Xapaktep. Bakueimme comn amromuHus. llpuMeHeHHE allOMUHHS W €TO
COEIUHEHU.
Kene3zo. CtpoeHne aroma, pU3NIECKHe U XHMHYECKUE CBOIMCTBA MPOCTOTO BemecTBa. | eneTnueckue psaapl Fe2+ u Fe3+.
Baxneiimme conu xene3a. 3HaueHHe Kejle3a U ero COeAMHEHUH I MPUPOABl M HAPOTHOTO X03siicTBa. JleMoHCTpamuy.
OO0pa3ipbl MENOYHBIX U MIET0OYHO3eMEeNbHBIX MeTauoB. O0pasiiel CIutaBoB. B3anMonelcTBiUe HATPHSA, INTHS U KaIBIHS C
BOJION. B3ammopeiicTBre HaTpusi M MarHUs ¢ KHUCJIOPOJOM. B3amMonelcTBue MeTaioB ¢ HeMeTautamu. llomydenwe
ruapoxcunoB xenesa (1) u (III). Jlabopamopnsie onvimur. 12. B3anMopelicTBue pacTBOPOB KHUCIIOT U COJIEH ¢ METaJlJIaMH.
13. O3HakomiieHue ¢ pyaamu >keinesa. 14. OkpammBaHue IUIAMEHU COJISIMHU IEJIOYHBIX METaioB. 15. BzaumopeiicTBue
Kanplus ¢ Bogou. 16. IlomydeHue ruapokcuia KaiblUsl M HccieqoBaHue ero coiictB. 17. Ilonydenue ruapokcuia
TIOMHUHHMS U UCCIIEZIOBaHUE ero cBOMCTB. 18. B3aumogeiicTBue sxene3a ¢ constHoit kucioToi. 19. [lomyuenue ruipokcuion
skenesa (11) u (I11) u m3ydeHune ux CBOMCTB.
IIpakTukym 1. CBolicTBa MeTAJIJIOB M HX COeIHHEHHUH
1. OcyuiecTBieHHE LENOYKA XUMUUECKUX npeBpaiieHuid. 2. [lonyueHnue u cBoiicTBa coequHeHud MeTawioB. 3. Pemenue
OKCIICPUMECHTAIBHBIX 3aa4 Ha paCliO3HaAaBaAHUE U IMOJTYUCHHUEC COG):[I/IHeHI/Iﬁ METaJIJIOB.

HeMmeTanbl
OO01mas XxapakTepruCcTUKa HEMeTauIoB: nojoxenne B [lepuoamueckoil cucteme xummuueckux snemenToB J[. M. Menaeneesa,
OCOOCHHOCTH CTPOCHHS aTOMOB, 3JIEKTpooTpuiareabHocth (D0) Kak Mepa «HeMeTauimdHocTw», psg 0.
Kpucrannmueckoe cTpoeHHE HEMETaNIOB — TIPOCTHIX BemlecTB. AJsutoTpormsa. (PU3NYECKHe CBONCTBA HEMETAJJIOB.
OTHOCHUTEIIEHOCTh MOHITUN «METAJLD U «KHEMETAILIY.
Bonopoa. Ilonoxenne Bomopona B Ilepmommueckoit cucteme xummueckux diemeHnToB JI. M. MengeneeBa. CtpoeHue
aToMa 1 MOJICKYJIbI. dusnyeckre 1 XUMHUYECKHE CBOMCTBA BOAOpOaa, €ro MoJIYyUYCHHUE U IPUMCEHCHUC.
Bopa. Crpoenue monekynsl. Bomoponnas xumuudeckasi cBsizb. Pu3nueckue CBOMCTBAa BOAbl. AHOMAJIUU CBOMCTB BOJBIL.
TlMunpodunbable 1 THIPOdOOHKBIE BemecTBa. XUMHUYECKUE CBOWMCTBA BOABI. KpyroBopoT Bojbl B nipupoje. Bojgoouncrka.
Abpanust Bojibl. beiToBbie GrbTpbl. MuHEpaibHbIe BObL. JUCTHIIIMpOBaHHAS BOJIA, €€ ITOJTyYeHHE 1 TPUMEHEHHE.



Oomas xapaktepucTuka rajoreHoB. Ctpoenue atomoB. IIpocTbie BemecTBa U OCHOBHBIE COEIMHEHHS TaJOTEHOB, WX
cBoiicTBa. Kpartkue cBemeHus o xjope, opome, gprope u nojae. [IpuMeHEeHHE TajlOreHOB M UX COCIUHCHHH B HApPOIHOM
X03sIiCcTBeE.
Cepa. CtpoeHne aTtoma, ayUIOTPOIHS, CBOMCTBA W MpUMEHEeHHe poMOmdeckoil ceprl. Oxcumbl cepbl (IV) m (VI), ux
MoJTydeHune, CBONCTBa M puMeHeHrne. CepHasi KUCIIOTa B €€ COJIM, X MMPUMEHEHHE B HapoaHOM Xo3siicTee. [IpousBoacTBo
CEpHOM KUCJIOTBHI.
A3or. CTpoeHue atoMa M MOJIEKYJbI, CBOMCTBa MPOCTOrO BelleCTBA. AMMHAK, CTPOEHHE, CBOMCTBA, MOJIy4YEHHE H
npumeHenue. Com aMMOHUS, UX cBolicTBa n npuMeHenne. Okcunpl azota (II) u (IV). A3oTHas KucioTa, €e CBOMCTBA U
npuMeHeHue. Hwurtpatbl W HHATpHUTHI, mpoOieMa WX COAEP)KaHUA B CEIHCKOXO3SHCTBEHHON MPOMYKIMH. A30THBIE
ya00peHusl.
Docdop. CtpoeHne aToma, aJUIOTPOITHS, CBOHCTBA Oestoro 1 KpacHoro gocdopa, nx npumenerre. OCHOBHBIC COSTUHCHUS:
oxcua hochopa (V) u opropocdopnas xkucnora, pocdarer. PochopHbie yaoOpeHHs.
Yraepoa. CrtpoeHue aroma, ayuloTpomnusi, cBoWcTBa Moaudukanuii, npumenenue. Oxcunsl yriepoxa (II) u (IV), ux
CBOICTBa U IpuMeHeHue. KapOoHaTel: KanbLUuT, COJa, MOTAll, UX 3HAYE€HHE B TIPUPOJIC U )KU3HU YEJIOBEKA.
Kpemnuii. Ctpoenne artoma, KpUCTAUTHISCKUHA KPEMHHH, ero cBoiicTBa nm mpumeHenue. Okcunm kpemums (IV), ero
MPUPOJHBIE Pa3HOBUAHOCTH. CHIIMKAThl. 3HAUEHHE COEIMHEHUM KpeMHMs B KMBOW M HEXHMBOM mnpupone. Ilonsrue o
CHJIMKATHOH MTPOMBIIIIICHHOCTH.
Jemoncmpayuu. OOpa3nbl TaJOTEHOB — MPOCTHIX BEMIECTB. B3amMmozeicTBHE TaloreHOB C HATPUEM, C alFOMHUHHUEM.
BriTecHeHne xmopoM OpoMa WJIM MOIa M3 PAacTBOPOB MX cojiell. B3zamMopaeicTBHE cephl C MeTaulaMH, BOJOPOJIOM M
KHCIIOpOJOM. B3anMojielicTBHEe KOHIIGHTPHUPOBAHHON a30THOW KHUCIOTHI ¢ Menbto. llornomenue yriem pacTBOPEHHBIX
BEIIECTB WJIM Tra3oB. BoccraHoBieHWe Menu W3 ee okcuga yrieM. OOpasisl MPHUPOIHBIX COSAMHEHWH XJIopa, Cephl,
tdhocdopa, yriaeponma, kpemHus. OOpasnbl BaKHEHIIUX IS HAPOAHOTO XO3SHCTBAa Cynbh(}haToOB, HUTPATOB, KapOOHATOB,
(dhocdaros. OOpasipl CTEKIIA, KEPAMUKH, IIEMEHTA.
Jlabopamopnule onvimei. 20. [lonyuenue u pacno3HaBaHue Bojgopoza. 21. MccienoBaHre MOBEPXHOCTHOIO HATSKEHUS
BO/IBL. 22. PacTBOpeHne mepmMaHraHaTa Kajus Wi MEIHOTO Kymopoca B Boje. 23. ['mararanus 00e3B0KEHHOTO Cynb(haTa
menu (II). 24. UsroromieHuwe rumcoBoro ornedarka. 25. O3HaKOMIIEHHE C KOJUIEKIMEH OBITOBBIX (UIBTPOB. 26.
O3HakOMJIEHHE C COCTaBOM MHUHepajbHOM BOJbl. 27. KauecTBeHHas peakuusi Ha rajoreHuA-uoHbl. 28. Ilomyuenue u
pacmno3HaBaHue kuciaopoja. 29. ['openne cepsl Ha Bo3myxe u B kuciopoje. 30. CoiicTBa pa30aBIeHHONH CEPHOI KHUCIOTHI.
31. Uzydenue cBoiicTB ammuaka. 32. Pacno3sHaBanme coneir ammonus. 33. CoiicTBa pa30aBIeHHON a30THON KUCIOTHL. 34.
BsaumoseiicTBue KOHIIEHTPUPOBAHHON a30THOW KUCIOTHI ¢ Mebio. 35. [openne docdopa Ha Bozayxe U B kuciopoae. 36.
PacrioznaBanme docdaros. 37. 'openue yras B xucnopoae. 38. IlomydeHne yroapHONW KUCIOTH U M3YYEHUE €€ CBOMCTB.
39. Ilepexon xapOonatoB B THapokapOoHatel. 40. Pasmoskenme ruppoxapOonata Hatpus. 41. IlomyueHwne kpemHEBOI
KHUCJIOTBI U U3YyUEHHE €€ CBOMCTB
IpakTukym 2. CBoiicTBa coeiNHEHN HEMETAJLIOB
1. Pemenne skcriepuMeHTANBHBIX 3a1a4 1o Teme «lloarpymma ramoreHoBy. 2. Pemenne sKkCiepUMEHTAIBHBIX 3a7ad 110
teme «lloarpynma xucmoponma». 3. Pemenwme skcriepuMeHTalbHBIX 3amad mo teme «l[loarpymma asoray. 4. Pemenwne
JKCHEePUMEHTATBHBIX 33724 1o Teme «lloarpymnma yrieponay. 5. [lomydenue, coOnpaHue u pacrio3HaBaHUE Ta30B.

O0001menne 3HAHMI IO XUMHH 32 KyPC OCHOBHOM IIKOJIBI
Ilepuoanueckuii 3akon u Ilepuogmueckas cucrema xumuueckux snemeHToB . M. MenneneeBa. DU3NUECKUl CMBICI
MOPSAZKOBOIO HOMEpa 3JIEMEeHTa, HOMEPOB MMEepHoAa M TPYMIbl. 3aKOHOMEPHOCTH M3MEHEHHsS CBOWCTB 3JIEMEHTOB M HX
COEJIMHEHM B TMIepHoJIaX M IrpyIIax B CBETE MPEJCTABICHUI O CTPOEHUH aTOMOB 3JIEMEHTOB. 3HAUE€HUE MEPHOIIMUECKOTO
3aKOHa. BHIIBI XUMUYECKHX CBS3€H W THUIBI KPUCTALIMYECKHX pPENIeTOK. B3anMMOCBs3b CTPOCHWS W CBOKHCTB BEIIECTB.
Krnaccnpukanuss XUMHYECKHX PEAKIUi 10 Pa3MYHBIM NpU3HAKaM (YKCIO W COCTaB PEArupyroliux M 0Opa3yrouIuxcs
BEIIECTB; HAJMUUE IPpaHUIbl paszaena ¢as; TeruioBod 3QQeKT; n3MEHeHNe CTeleHel OKHMCIICHUsI aTOMOB; HCIIOJb30BaHHE
KaTajan3aTopa; HalpaBieHne npoTekanus). CKOpOCTh XUMUUYECKUX peaknui U (hakTopsbl, Biusomme Ha Hee. O0paTuMocCTh
XUMHUYECKAX PEaKIUd U CIIOCOOBI CMEMICHHS XUMHYECKOro paBHOBecHs. [IpocTeie W CIIOKHBIE BemlecTBa. MeTauisl U
HEMeTaJUTbl. ['eHeTHueckue psibl MeTajula, HeMeTaula U TMepexonHoro merauia. OKCHIBl U THAPOKCH]IBI (OCHOBaHUS,
KHCIIOTHI, aM(OTEPHBIE THIPOKCHIBI), coni. VX coctaB, Kimaccupukanus u o0Ie XMMUIECKIe CBOMCTBA B CBETE TEOPUH
ANEKTPOIUTHUECKON JTUCCOIUAIIHH.

TemaTuveckuil miiaH

Ne | M3yuaemslil maTepuan Kon-Bo wacos
1 | IloBTrOpenue 2
2 | Beeaenue. O0mast xapakTeprcTUKa XUMHUYECKHIX JIEMEHTOB M XUMHUUECKUI peakinii. 9
Ilepuoanueckuii 3aK0H ¥ IEPUOIUUYECKAsI CHCTEMA XUMHUYECcKuX 3aemeHToB /.M. Menneneena.
3 | Meramst 18
4 | Hemeramnl 31
5 | Ob6obuieHne 3HaHUH 10 XMMHUH 32 KYPC OCHOBHOM IIIKOJIBI 10
HToro 70




TemaTuveckoe INJJAaHUPOBAHUEC

No | Nara Tema ypoka IIpumeuanue
[Mnan |d)aKT
IloBTOpenne (2 1)
1/1 |39 [ToBTOpEHME OCHOBHBIX BOMPOCOB Kypca
xumun 8 kiacca. Kimaccubukamms
HEOPraHMYECKHUX BEUIECTB M UX
HOMEHKJIATypa.
212 |39 IToBTOpEeHHE OCHOBHBIX BOIPOCOB Kypca BBoaHbIii KOHTPOJIb (IPeIMETHbIE
xumun 8 kiacca. Kimaccubukamms pe3yJabTaThl)
XMMUYECKUX peakunii. BBogHbIi KOHTPOJIb.
Beengenne. O0mas xapakTepucTHKAa XHMIYECKHMX 3J1eMEHTOB H XUMHYeckuil peaknuii. [lepuognyecknii 3axoH u
nepuoaHYecKas cucreMa xumuaeckux 3jementon JI.M. Menaeaeesa. (9 1)
3/1 | 10.9 XapakTeprucTUKa XMMUYECKOTO 3JIEMEHTa Ha Jlemoncmpayuu. Monieni aToMOB 3JIEMEHTOB 1—
OCHOBaHUM ero noyoxxenus B [lepuoanveckoit | 3ro meprnoaos
cucreme /l. 1. Menaeneena
4/2 1109 XapaKkTepUCTHKA XUMHYECKOT0 3JICMEHTA 110
KHCJIIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX
UM coelMHEHUH. AMQOTEpHBIE OKCUIBI U
TUAPOKCHIBL. JlabopamopHbiii onvim Ne |.
[lonmy4eHnune runpokcuia UHKA U
HCCIEA0BAHNUE €r0 CBOKCTB
5/3 | 17.9 [eprogmueckuii 3akoH u [lepronnyeckas HemoncTpanuu. Paznmnanasie popmbl TabmwIl
cucteMa /1. 1. MenzeneeBa B CBETE YUEHUS O MEPUOIUYECKON CUCTEMBI
CcTpoeHuH aToMa. Jlabopamopuwiii onvim Ne 2.
MopaenupoBanue Ilepuoanueckor CUCTEMBI
6/4 | 17.9 XuMudeckast OpraHu3amus KUBOH U HEKUBOH JemoHcTparuu. Moienb CTpOeHws 3eMHOTO Iapa
IPUPOABL B IIONIEPEYHOM pa3pese
715 | 24.9 Knaccudukanms XMMHUUECKIX pPEaKIyii Mo
pa3TUYHBIM OCHOBaHUSIM. JIabopamopnwiil onvim
We 3. 3aMellieHUE KeNIe30M MEIU B PACTBOPE
cynbdara meau (I1)
8/6 | 24.9 [MoHsITHE O CKOPOCTH XUMHYECKOM PEAKIIUH. BaBHCHUMOCTbH CKOPOCTH XUMHUYECKOM peakuu oT
VlabopamopHutii onvim Ne 4-8 3aBUCUMOCTD [IPUPOBI PEATUPYIOIIMX BELIECTB HA IIPUMEPE
CKOPOCTH XMMUYECKOH peakLuy OT IPUPOABI,  [B3aMMOJECHCTBUS KUCIOT C METaNIaMH,
TEMIIEPATYPBI U IUIOIIALU COIIPUKOCHOBEHUSA B3aUMOJICUCTBHSI LIMHKA C COJISTHOM KUCJIOTOU
pearupyromux BemecTs. MojenupoBanue Pa3IU4HON KOHIIEHTPAIIUH, OT TEMITEPATYPhI
(KHISILLIETO CII0SD» [pearupyIoLIMX BELIECTB Ha IPUMEpPE
B3anmozpericTus okcuna menu (1) ¢ pacrBopom
CEpHOI KUCIIOTHI Pa3IMYHON TEMIIEpaTyphbl,
BaBUCHUMOCTD OT IUIOLIA I CONPHUKOCHOBEHUS
€arupymroIux BEIIEeCTB.
9/7 |1.10 Karanuzatops! u katanus. Jlabopamopnuiii JemoncTpatuu. ['oMOreHHBIN U reTeporeHHbIN
onvim Ne 9-11 PaznoxxeHue nepokcuia katanu3bl. DepMeHTaTUBHBIA KaTaln3.
Bozopoaa. OOHapy)xeHHe KaTana3bl B Wnrnbuposanue
MUILEBBIX TpoayKTax. MHrnouposanue Paznoxenune nepokcuzaa BOAOPOAA C MOMOIIBIO
B3aUMOJICUCTBUS KUCJIOT C METAJTIAMHU okcuaa mapranna (IV) u katanassl.
YPOTPOITMHOM
10/ | 1.10 O6001IeHNE 3HAHUIT 110 TEME U KOHTPOJIbHAs
8 padora Ne 1 o reme «O0bmas XxapaKTeprUCTUKA
XMMHUYECKHX DJIEMEHTOB U XUMHYCCKHX PEAKIIHH.
[Mepuonuueckuii 3axoH u [lepuonuueckas
crucTeMa XUMHUdeckux ssementos . U.
MeHaeneeBay
11/ | 8.10 Bcepoccuiickasi npoBepoyHasi padora
9

MeTtamiabl (18 1)

7




12/ | 8.10 MeTaijibl B HCTOPHH YeJI0BEYESCTBA
1
13/ | 151 [TonoxeHue 31eMEHTOB METAJIIOB B JemoncTparuu. OOpasiibl CIIIaBOB.
2 0 [lepuoanueckoii cucteme /1. 1. Menneneesa u
0COOCHHOCTH CTPOCHHS WX aTOMOB.
14/ | 15.1 duznveckre cBoiicTBa MeTaioB. CIIIaBblI.
3 0
15/ | 22.1 XuUMHUECKUE CBOMCTBA METAJLIOB. Hemonctpanuu. BzanmoieiicTBre METaIIoB ¢
4 0 Jlabopamopmuwiii onvim Ne 12, HEeMeTalIIaMH
B3aumoneiicTBue pacTBOPOB KUCIIOT U COJIEH C
MeTaJUIaMU.
16/ | 22.1 Mertamnnsl B npupoe. Odmume crnocodbl HxX
5 0 nonryaeHust. Jlabopamopuwiti onvim Ne 13-14
O3HaKOMJICHHUE C pyIaMH KeJe3a.
OxpaimBaHue IaMEHH COSMU ILEIOYHBIX
METaJIJIOB
17/ | 5.11 IToHsATHE O KOPPO3UH METAIIOB
6
18/ | 5.11 OO0mas XxapakTepuCTHKa 3JIEMEHTOB A JemoncTparuu. O0pasiibl MEIOYHBIX U
7 rpynnbsl. CoeMHeHNS MIET0OYHBIX METaJNIOB [IEJIOYHO3EMENTbHBIX MEeTaJUIOB. B3anmonelicTeue
19/ | 121 OO0mas XxapakTepuCTHKa SJIEMEHTOB [A HaTpHs, JINTUSA C BOJOW. B3anMonelicTBre HaTpus
8 1 rpynnsl. CoeuHeHNs HIeT0YHBIX METaNIOB C KHCJIOPOAOM
20/ | 12.1 [llerouno3zemenbHbIe MeTaIBl. COeTUHEHUS Hemonctpanuu. B3anmoeicTBre Kaablus ¢
9 1 LIET0YHO3EMENBHBIX METAJIJIOB BOJOU. B3auMopeiicTBue Maruus ¢ KUCIOPOAOM
21/ | 19.1 Illenouno3zemensHbIe MeTaLIbl. COeTHHCHUS
10 |1 IeJIOYHO3EMENTbHBIX METAJIIOB.
JlaGopatopHublii onbIT Ne 15-16.
B3aunMopeiicTBue KanbLus ¢ BOJIOM.
I'mapokcua KajabliMsl U €ro CBOMCTBA
22/ |19.1 AJIFTOMUHHN ¥ €r0 COETUHEHU.
11 |1
23/ | 26.1 AJTIOMHHU# U €r0 COCAUHCHUSL.
12 |1 Jlabopamoprouii oneim Ne 17. TlonyueHue
THIIPOKCH]IA aJTFOMUHUS U UCCIIEIOBAHUE €TI0
CBOMCTB
24/ | 26.1 3amura npoekra «Vcropus nony4ueHus u IIpomexyTOUHBIIH KOHTPOJIb
13 |1 IPOU3BOACTBA AIFOMUHMSI (MeTanpeaMeTHBIE Pe3yJbTAThI)
25/ | 3.12 XKeneso u ero coenunenus. Jlabopamoprulil JlemoHcTpaiuu. BzaumoieiicTBe METaJIJIOB €
14 onvim Ne 18. BzanMonencTBue xKejesa ¢ Hemetauiamu. [lonyyeHue ruipoKcuIoB Kenes3a
COJIIHOM KHCIIOTOM (IT) u (I1D).
26/ | 3.12 XKeneso u ero coenunenus. Jlabopamoprulil
15 onvim Ne 19. TlodyueHue ruIpOKCUIOB XKee3a
(II) u (I1I) m M3yyeHNe UX CBOHCTB
27/ | 10.1 IIpakTHyeckas padora Ne 1 «Pemenue
16 |2 JKCIIEPUMEHTAIbHBIX 33jla4 Ha paclio3HaBaHUE
Y TIOJTYYEHHE COETMHEHH METAIIIOBY
28/ | 10.1 O000111eH1E 3HaHMI 110 TeEMe «MeTaIbDy
17 |2
29/ | 171 KonTtpoannas padora Ne 2 o Teme IIpome:KyTOUYHBIH KOHTPOJIb (MpeAMeTHbIe
18 |2 «Mertannsl». [IpoMeKyTOYHBII KOHTPOJIb pe3yabTatsl) (B hopme penemuyuonnozo
9K3AMeHa 8 Cyudae 8b100pa YH4auuMucs
npedmema 0ns coaqu OI'D)
Hewmetamabl (31 1)
30/ | 17.1 OOm1as xapaKTepuCTHKa HEMETAIJIOB.
1 2
31/ | 241 OOnire XUMUYECKUE CBOWCTBA HEMETAILIIOB.
2 2
32/ | 24.1 Hemeranssl B mpupojie U criocoObl ux




3 2 MOJTyYCHUSI.
33/ | 141 Bonopon. Jlabopamopmwiti oneim Ne 20).
4 [Tony4yeHue u paco3HaBaHHE BOJOPOAA.
34/ | 141 Bopa. britoBbie GuibTpsl. JlabopamopHbiii PacTBOpeHue nepmanranara Kajaus MM METHOTO
5 onvim Ne 21-26. IIoBepXHOCTHOE HATSXKEHUE KyIopoca B Bojie. M3roToBneHne rurmcoBoro
BOJBI. PacTBOpeHne mepmMaHranara Kaius B oTreJaTKka
Boze. ['uapartanus 06e3BOKEHHOTO CynbhaTa
meau (11)
35/ | 21.1 lamoreHsl. Hemonctpariuu. O6pasiibl raJloreHoB — MPOCTHIX
6 BeliecTB. B3anmoielicTBrE TraJloreHOB ¢ HaTPUEM,
anmoMuHieM. BeitecHenne xiopom Opoma mimu
HOJIa U3 PACTBOPOB UX COJIEH.
36/ |21.1 CoenuHEHUS TaloreHoB. Jlabopamopnwiil Hemonctpariuu. OO6pasibl IPUPOIHBIX
7 onvim Ne 27. KauecTBeHHas peakius Ha COCIMHEHUH XJIOpa.
TaJIOTCHU-HOHBI
37/ | 28.1 Kucnopon. Jlabopamopnwiii onvim No 28.
8 [ToyueHne u pacrio3HaBaHUE KUCIOPO/a.
38/ | 28.1 I[IpakTHyeckast padora Ne 2 «Pemienue
9 9KCHEPUMEHTAIBHBIX 3a7a4 [0 TEME
«[loarpynma kuciopoga»
39/ | 4.2 Cepa, ee pusnveckne 1 XUMUIECCKHE HemoHcTpanuu. B3aumoneiictsue cepsl ¢
10 cBoiicTBa. Jlabopamopnwiii onvim No 29. MeTaJlJIaMH, BOJIOPOJIOM H KHCIIOPOJIOM.
['openne cepbl Ha BO3AYXE H B KUCIOPOJIE
40/ | 4.2 CoeiMHEHUS Cephl
11
41/ | 11.2 CepHast KHCIIOTa KaK 3JIEKTPOJIUT U €€ COJH. Hemoncrparun. O6pa3ibl IPUPOIHBIX
12 Jlabopamopmwiii onvim Ne 3(0. CBoiicTBa coearHeHMi cepbl. O0pa3Ibl BaXKHEHIITNX TSt
paz0aBIICHHOH CEpHOH KHUCIOTHI HapOJIHOTO X035 HCTBA CYIb()ATOB.
42/ | 11.2 CepHast KCIIOTa KaK OKHUCIIATEINb.
13
43/ | 18.2 [Tomydenue u mpuMeHEHNE CEPHON KHUCIOTHI.
14
44/ | 18.2 A30T U ero CBOHCTBA.
15
45/ | 25.2 AMMHUaK u ero cBoictBa. JlabopamopHulii
16 onvim Ne 31. 3ydueHne cBONCTB aMMHaKa.
46/ | 25.2 Conu ammonust. Jlabopamopmwiti onvim Ne 32.
17 Pacno3naBanue coneil aMMOHMS
47/ | 4.3 Oxcuasl  azora. AszoTHas kucnora Kak | Jlemorctpammu. OOpa3isl BaXKHEHITNX AJIs
18 ANIEKTPOJINT, € NMpUMEeHEHHe. Jlabopamophblii | HAPOTHOTO XO3SHCTBA HUTPATOB
onvim Ne 33. CBoiicTBa pa30aBICHHON a30THOM
KHCJIOTBI
48/ | 4.3 A30THast KUCJIOTa KaK OKUCIIMTEND, €€ JemoHcTpanuu. BzaumopeiictBre
19 nony4enue. JlabopamopHuiii onvim Ne 34. KOHIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEBIO
B3anMozeicTBue KOHIEHTPUPOBAHHOU
A30THOM KUCIIOTBI C MEJIBIO.
49/ | 11.3 IIpakTyeckas padora Ne 3 «Pemenne
20 9KCIIEPUMEHTAIbHBIX 33/a4 110 TeMe
«lToarpynmna azora»
50/ | 11.3 ®docdop u ero coenunenns. PochopHsie Hemoncrparun. O0pa3ubl NPUPOAHBIX
21 ynoOpenus. Jlabopamopruuii onvim Ne35-36. coeauHeHui Gpocopa. OOpa3upl BaXHEHIINX 1151
Topenne dochopa Ha BO3yXe U B KHCIOPOJIE. | HAPOJHOTO XO3sHCTBa (hochaToB.
PacnioznaBanme gocdaros.
51/ | 18.3 VYraepon. Jlabopamopruiii onvim Ne 37. JemoncTpanuu. [lornomenue yriem
22 I'openue yrns B kucnopoze PacTBOPEHHBIX BEILECTB MIIU Ta30B.
BoccraHoBJIeHHE MEIH U3 €€ OKCHJIA YTIIIeM
52/ | 18.3 Oxcupl yriepoja.
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53/ |14 IIpaxkTuyeckas padora Ne 4 «[lomydenue,
24 cobupaHue M paclio3HaBaHUE Ta30B)»
54/ | 1.4 VYromnpHast kucnoTa u ee conu. XKecTkocTb Hemoncrparuu. O0pa3ubl MPUPOAHBIX
25 BOIBL. Jlabopamopuwiii onvim Ne 38-40. coenHeHHH yrieponaa. O0pa3ibl BaXKHEHIINX IS
CoiicTBa yroipHOH KUCIOTHL. [lepexon HapOJIHOTO XO35HCTBa KapOOHATOB.
KapOOHATOB B THAPOKapOOHATHI. Pa3inoxkenne
ruapoKapOoHaTa HaTpus
55/ | 8.4 Kpemnuuii. O0mas xapakTeprcTUKa.
26
56/ | 8.4 Coenunenus kpeMHuus. Jlabopamopnuiti oneim | Jlemorctparun. O0pa3msl IPUPOTHBIX
27 Ne 4]. TlonydyeHne KpeMHEBOM KUCIIOTHI U COCIMHEHUU KPEMHHS.
H3YYEHUE €€ CBOWCTB.
57/ | 15.4 CuirkaTHas MPOMBIIIICHHOCTb. Hemonctparnun. O0pa3Isl CTEKIIa, KEPAMHUKH,
28 LEMEHTa
58/ | 15.4 3amuTa npoekTa XyJ0XeCTBEHHas HEHHOCTh | UTOroBBIi KOHTPOJIBb (MeTanpeaMeTHbIe
29 1 CBOMCTBA CTEKJIA» Pe3yJbTAaThI)
59/ | 224 O606menune no reme «HemeTammsn
30
60/ | 22.4 KonTtpoannas padora Ne 3 o teme
31 «Hemerammsn»
O06o01menne 3HAHMI 10 XMMHUH 32 KYpPc 0CHOBHO# mikoJbl (10 1)
61/ | 29.4 [Tepuonuueckuii 3axoH u [lepuoanueckas
1 cucrema J[. 1. Menneneesa B CBeTe TEOPHUH
CTPOCHHS aToMa
62/ | 29.4 Buasl XuMHU4UeCKUX CBA3€H U THUIIBI
2 KPUCTaJUTMUECKHX pelIeTOK. B3aumMocss3pb
CTPOCHUS U CBOMCTB BELIECTB
63/ | 6.5 Krnaccudukamms XuMHU9ecKux peakiui mo
3 pasnuyHbIM npu3HakaM CKopocTb
XUMUYECKUX PEaKLUI
64/ | 6.5 Juccoruanust 3IeKTPOIUTOB B BOTHBIX
4 pactBopax. MloHHBIE ypaBHEHHS peaKIuu
65/ | 13.5 OKHUCITUTENHHO- BOCCTAHOBUTEIBHBIE PEAKIIUH
5
66/ OKHCIUTETBHO- BOCCTAHOBUTEIIBHBIEC PEAKIIUH
6
67/ | 20.5 Knaccudukanms u cBoiicTBa HEOPraHUUECKUX
7 BEIIECTB
68/ | 13.5 KounTposnnas padora 3a Kypc XuMHHu B HToroBbIii KOHTPOJIb (TPEIMETHBIE
8 OCHOBHOM mKoJe. UTOroBbIii KOHTPOJIB. pe3yanTatsl) (B hopme penemuyuoHHo2o
IK3AMEHA 8 Cyude 8bloopa Y4auumMucs
npeomema 0aa coauu OI'9)
69/ | 20.5 [ToBTOpEeHME U UTOrOBOE 00OOIICHUE TI0
9 Kypcy XHMHH B OCHOBHOM IIIKOJIE
70/ [ToBTOpeHME U UTOrOBOE 00O0OIIEHKE IO
10 KYpPCY XWMHUH B OCHOBHOM IITKOJIE
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