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IosscHUTEAHLHAA 3AIIUCKA

Pabouast mporpamMmma yueOHOro Kypca Mo XMMHH JUIs 8 Kilacca pa3padoTaHa Ha OCHOBE
@I'OC BTOpOTO MOKOJEHMSA, MPUMEPHOM MPOrpaMMbl OCHOBHOTO O0IEro oOpa3oBaHUs IO
xuMuH (0a30BbIil ypoBeHb) U aBTOpcKoit mporpammbl O.C. ['abpuensua (M.: Ipoda).

JlanHasi mporpaMMa KOHKPETH3UpPYET COJAEpXkKaHHe CTaHAapTa, Oa€T paclpeieieHue
y4eOHBIX YacoB I10 pa3jenaM Kypca, 10CJI€J0BATEIbHOCTh U3YUEHUSI TEM U pa3JeNioB ¢ YUYETOM
MEXIPEIMETHBIX M NPEAMETHBIX CBA3€W, JIOTUKM Y4eOHOro TMpolecca, BO3PACTHBIX
0COOEHHOCTEH ydaIuxcs.

HcxogHbiMu AOKYMEHTAMHU [Jisi COCTaBJICHHSI IIpUMEpa paﬁoqeifl nmporpaMmmbl
SABUJIUCH.

1. ITpuka3z MunoOprayku ot 17.12. 2010r. Ne 1897 «O06 yTBepKIeHUHN U BBEJCHUU B JICHCTBUE
DI'OC OOO0»

2. Ilpuka3z Muno6puayku ot 17.05.2012 Ne 413 «OO0 yTBepKIE€HHH W BBEICHHH B JCHCTBUE
®I'OC cpennero (moaHOTO) OOIIETO 0OPa30BAHU»

3. Ilpukaz MunoOpuayku Poccum ot 7 wutons 2012 1. Ne 24480 «OO0 yTBepKICHHUH
denepanbHOrO rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPEAHEro (MOJIHOro) oOuiero
00pazoBaHU

4. Ilpuxa3za MunoOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 31.12.2015 Nel577 «O
BHECCHHH W3MEHEHUH B (enepalbHBIi TOCylapCTBEHHBIH 00pa30oBaTElIbHBIN  CTaHIAPT
OCHOBHOTO 00111ero 00pa3oBaHus, YTBEP)KIEHHBIM MpHKa3oM MuHHCTEpCTBa 00pa3oBaHUS U
Hayku Poccuiickoit ®enepanuu ot 17 nexadps 2010r. Ne 1897».

B cootBercTBUM ¢ (enepasibHBIM OAa3UCHBIM YUEOHBIM IIJIAHOM JUISi OCHOBHOTO OOIIEro
o0Opa3oBaHusl IporpaMMa paccurMTaHa Ha MpenojaBaHue Kypca XUMHUH B 8 ki1acce B 00beme 70
4acoB, 2 4aca B HEJEIIIO.

KonndecTBO KOHTPOJIBHBIX padoT 3a rog — 5

KonmgecTBo mpakTuyeckux padboT 3a roq — 6

OO01mas xapakTepucTUKA Y4e0HOI0 peaMera

OcHOBHOE coJiepKaHHe Kypca XMMHUHU 8 Kjacca COCTaBJISIOT CBEACHUS O XUMHUYECKOM
aneMeHTe U (opMax €ro CyIeCTBOBAHMS — aTOMax, M30TOIAaX, MOHAX; MPOCTHIX BEIMIECTBAX U
BOKHEUIIINX COCIMHEHMSIX SJIEMEHTOB (OKCHIaX, OCHOBAHHUAX, KUCIOTAaX, COJISIX); O CTPOEHUU
BEII[ECTBA, HEKOTOPBIX 3aKOHOMEPHOCTSX MPOTEKAHUS PeaKINii U UX KIacCU(PUKALINU.

Becy Teopermueckuil mMaTepualnl Kypca XUMHUHU JJii OCHOBHOW IIKOJIBI PAacCMaTpUBAETCS Ha
MEPBOM Trojay OOYYEeHHs, YTO TO3BOJIAECT ydalluMcsi Ooliee OCO3HAHHO U TIYOOKO H3y4YUTh
dakTUYeCKUi Marepual — XUMHUIO DJEMEHTOB M UX coeauHeHuid. Hapsgy ¢ »TuM Takoe
MOCTPOEHHWE TPOrpaMMbl JAaeT BO3MOXXHOCTb pa3BUBaTh MOJIyYEHHBIE IE€PBOHAYAIBHO
TCOPCTUUCCKHUE CBCIACHUA Ha ooratom q)aKTI/I‘IeCKOM Marepuajic€c XHUMHUHU DOJIIEMCHTOB. B
pe3yNbTaTe BBIUTPHIBAIOT 00€ COCTABISAIONINE Kypca: U Teopus, U (PaKThI.

[Iporpamma mocTpoeHa ¢ y4eToM peaau3aiii MEXIPEIMETHBIX CBsA3CH C KypcoM (pU3HUKHU 7
KJ1acca, TJle U3y4aloTCs OCHOBHBIE CBEJCHHS O CTPOCHUU MOJIEKYJ U aTOMOB, U Ouosorun 6—9



KJIACCOB, TJI€ /1a€TCS 3HAKOMCTBO C XMMHYECKOW OpraHU3alMeH KJIETKU MU MpoIlleccaMu OoOMeHa
BEIIECTB.

Heom wm  3amaum u3ydyeHuss  y4deOHOro  mpeamera «Xumus», 8  Kiace
Menn:

e OCBOCHHE 3HAHMI OCHOBHBIX IOHATHI M 3aKOHOB XMMHMHM, XUMUYECKOW CHMBOJIMKU;
BBIIAIOIIUXCSL  OTKPBITUSIX B XUMHUYECKOM HAayKe, pPOJIM XUMUYECKOM HAYKH B
(OpMHPOBAHNU COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MUpA; METO/aX HAyYHOI'O
IIO3HAHMS;

e OBJIA/IeHHe YMEHHSIMM HAOJIOJaTh XMMUYECKHE SIBJICHUS; HPOBOIUTH XHUMHUYECKHM
OKCIEPUMEHT; MPOU3BOIUTH pPACUYEThl HAa OCHOBE XUMHUYECKUX (OPMYJ BEUIECTB WU
YpaBHEHUH XMMHUYECKUX PEaKIMil; 00OCHOBBIBATb MECTO U POJIb XMMHUECKUX 3HAHUI B
IIPAKTUYECKON NEATEIbHOCTH JIFOJIEH, PA3BUTHH COBPEMEHHBIX TEXHOJIOTUH;

e pa3BUTHE I03HABATEIbHBIX  HHTEPECOB,  UHTCJUICKTyaJbHBIX M TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce MPOBEJCHUS XUMHUUECKOTO SKCIIEPUMEHTA, CAaMOCTOSTEIbHOTO
nproOpeTeHus 3HaHUH B COOTBETCTBUU C BOSHUKIIUMHU KU3HEHHBIMU OTPEOHOCTSIMH.

e BOCIHTAHUE YOSKICHHOCTH B IIO3UTHBHON pOJM XHMHUHM B JKU3HU COBPEMEHHOIO
o0miecTBa, HEOOXOAUMOCTH XMMUYECKH TPAMOTHOTO OTHOIIEHHS K CBOEMY 3[I0OPOBBIO U
OKpYXaIoIIeH Cpeae;

e TINpHMEHEHHe MOJYYeHHbIX 3HAHHUH W YMeHMil /JUi1 O€30MacCHOTO HCIOJIb30BAHUS
BEIIECTB U MAaTE€pHAJIOB B OBITY, CEJIBCKOM XO34HMCTBE M Ha NMPOU3BOJCTBE, PEIICHUS
[IPaKTUYECKUX 3aJa4 B IOBCEIHEBHOW XKU3HM, NMPEAYNPEKACHUS SBICHUN, HAHOCAIIUX
Bpe] 310POBBIO UYEIIOBEKA U OKPYKAIOLIEH Cpelie.

3apauu:

e TPUBUTH MO3HABATEIbHBIN MHTEPEC K HOBOMY Ui YUYEHUKOB MPEAMETY Yepe3 CUCTEMY
pa3Ho00pa3HBIX MO (opMe YPOKOB U3yUEHHUsI HOBOTO MaTepuana, 1abopaTopHbie padoThI,
HECTaHJapTHbIE YPOKH KOHTPOJIS 3HAHUM;

e co3maBaTh YycHoBHS N (QOPMUPOBAHMS Y YYaIlIMXCS TPEIMETHOW U ydeOHO-
HCCJIEIOBATEIbCKON KOMIIETEHTHOCTEM!:

e o0ecreynTh yCBOCHHE YYAIIUMHUCS 3HAHUN OCHOB XWMHUYECKOW HAyKW: BaKHEUIIIHUX
(GakToOpOB, TOHATHN, XWMHUYECKHX 3aKOHOB UM TEOPHH, S3bIKa HAyKH, JTOCTYITHBIX
00001IeHNIT  MUPOBO33PEHYECKOTO XapaKTepa B COOTBETCTBUM CO CTaHAAPTOM
XUMHYECKOTro 00pa3oBaHus;

e  CIOCOOCTBOBATh (POPMHUPOBAHUIO Y IIKOJIHHUKOB IMPEAMETHBIX YMEHHH M HAaBBIKOB:
yMeHHs paboTaTh ¢ XUMHUYECKMM OOOpyJOoBaHWEM, HaOMOJaTh M  OMHCHIBATh
XUMUYECKUE SIBJICHUS, CPABHUBATh UX, CTABUTh HECJIOKHBIE XUMUYECKUE OMBITHI, BECTU
HAOIIOIEHUS Yepe3 CUCTEMY JIaDOpATOPHBIX, MPAKTUYECKUX PaboT;

e TIPOJOJDKWTH Pa3BUBATh y OOydYaromuxcst oOmey4eOHble YMEHUS W HaBBIKH: 0C000e
BHUMAaHUE yCIUTh Pa3BUTHIO YMEHUS MEePECKa3bIBaTh TEKCT, aKKypaTHO BECTH 3aIHCH B
TETpaJu U JIeJaTh PUCYHKH.



e IIPUBHUTHE YYCHHMKAM HABBIKOB CaMOCTOSTEIILHOW pabOTHI C JOMOJHUTEIBHON y4eOHOH,
Hay4YHOW, HAay4HO-IIOIYJIIPHOM JMTEPATYypOM IO MpeaMery, C 3JIEKTPOHHBIMU
pecypcamu.

e BoOCIUTaHHE YOEXKIEHHOCTH B MO3UTUBHOM pOJIM XHMHUHU B JKU3HH COBPEMEHHOTO
o0miecTBa, HEOOXOAUMOCTH XMMUYECKH I'PAMOTHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U
OKpYXalolleu cpene

e B IIPOLECCE OBJAJCHHUA XUMUYECKMMHM 3HAHUSAMU W YMECHMAMM YydYalluecs JOJDKHBI
0CO3HaTh OUYEBUIHBIN (PakT: xuMus He OoJiee omacHa, yeM Jbas apyras HayKa, - OIacHO
€e HEeIIOHMMaHMEe WU NPeHeOpeKeHNe 3aKOHAMH, YTO BEJET K CO3/IaHHI0 SKOJIOTHYECKU
HEIOJIHOLICHHBIX TEXHOJOTMA WM IIPOU3BOACTB; ONACHO CO3HATEIBHOE HCIIOJIb30BAaHUE
JOCTHKCHUM XUMUUYECKOW HAYKH U XUMHUYECKOM IIPOMBIIIUIEHHOCTH BO BPEJ YEIIOBEKY.

Ilnanupyembie pe3yJibTATHI OCBOEHUS IIpeIMeTa

JINYHOCTHBIMH Pe3yJbTATAMM HU3Y4YCHHs Tpeamera «XuMus» B 8§ Kiacce SBISIFOTCS
CIIEIyIOIINE YMEHMUS:

® O0CO3HaBaTh EIMHCTBO M LEJIOCTHOCTb OKPYXKAIOLIEr0 MHPA, BO3MOXHOCTH €ro
[I03HaBAEMOCTH M 00BSCHUMOCTH Ha OCHOBE JIOCTUKECHUIN HAYKH;

® [IOCTENEHHO BBICTPAaUBaTh COOCTBEHHOE LEJIOCTHOE MHUPOBO33PEHHUE:  OCO3HABaTh
HOTp€6HOCTI> U TOTOBHOCTH K caMoo6pa3013aHmo, B TOM 4YHCIIC W B paMKax
CaMOCTOSITEJILHOM 1€ATENBHOCTH BHE IIKOJIBI;

e OlEHMBATh JKU3HEHHbIE CHUTyallUd C TOYKM 3peHHsl Oe30macHoro olpasza >KU3HU U
COXPaHEHUS 3/I0POBBS;

® OQOIICHUBATh DKOJIOTHUECKHH PHUCK B3aMMOOTHOIIICHWI YeIoBeKa 1 IIpUpoaLI.

o (bOPMI/IpOBaTI) OKOJIOTMYCCKOE€ MBIINIJIICHHUE: YMCHUC OLCHUBATH CBOIO ACATCIIBHOCTDL U
MIOCTYIIKH APYTUX JIOAEH C TOUKHU 3PEHUS COXPAHEHUS OKPY’KAIOLIEH CPENbl - rapaHTa
KU3HU U OJaronoiayyus Jiroen Ha 3emie.

MertanpeaMeTHbIMH pe3yJbTaTaMU H3YUYEHHS] Kypca «XUMHs» sBiIseTcs (popMHUpOBaHUE
YHUBEpCaJIbHBIX yueOHbIX neiictauil (Y'Y I).

Pecynamusnvie YV/I.

® CaMOCTOSITENIbHO OOHAapy>KUBaThb U (OPMYJIHPOBATh y4eOHYIO MPOOJIEMY, ONpPENeNiTh
1eJb y4eOHOM JesITeNbHOCTH;

® BBIJIBUTaTh BEPCUU PELICHUs NMPOOJIEMbl, 0CO3HABaTh KOHEUHBIM pe3ynbTar, BEIOUPATH
U3 MPEAIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTHKEHUS 1IEeIH;

® COCTaBJAThH (MHIMBUIYAJIbHO WIH B TPYIIIE) IJIaH PEHICHUS TPOOIEMBbI;

e paloTas MO TIJIaHy, CBEPSATh CBOMU JCHCTBHUS C LENbIO M, NMPU HEOOXOAUMOCTH,
UCHPABJIATH OIIUOKH CaMOCTOSTENBHO;

® B JHAJIOTe C YUYUTEJIEM COBEPIICHCTBOBATH CaMOCTOSITENILHO BbIpaOOTAaHHBIE KPUTEPHUU
OLICHKHU.

Tloznasamenvuvie YYJ/I:




® aHaIM3WPOBATh, CPaBHUBATh, KJIACCH(PUIIMPOBATH U 0000marh ¢GakThl U SBICHUS.
BbIsSBISTS NPUYMHBI U CIIEACTBHS IPOCTHIX SBICHUM.

® OCYIIECTBIISITh CPaBHEHHE, KIACCHU(PHUKAILMIO, CAMOCTOSTEIILHO BHIOMpAas OCHOBAHUS U
KpUTEPUH I YKa3aHHBIX JTOTHUYECKUX OIepaluii;

® CTPOUTH JIOTUYECKOE pacCyXJC€HHEe, BKIIOYAIOIIEe YCTAHOBJICHHE MPUYUHHO-
CJIEACTBEHHBIX CBS3EH.

® CO03/aBaTh CXEMAaTUYECKHE MOJICIH C BBIICICHHEM CYIICCTBCHHBIX XapaKTEPUCTUK
o0BeKTa.

® COCTaBIISITh TE3UCHI, PA3JINYHBIC BUBI TUTAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).

e TpeoOpa3oBEIBATH HHPOPMAIMIO M3 OJHOTO BHJA B APYTOH (TaOIUIly B TEKCT U TIp.).

® yMETb OINpPEAENsATh BO3MOXHBIE HCTOUHHUKH HEOOXOIUMBIX CBEICHHUI, MPOU3BOIUTH
MOVCK MH(POPMAIUH, aHATH3UPOBAThH U OIECHUBATH €€ TOCTOBEPHOCTD.

Kommynuxamuenvie YVJI:

CaMoCTOATEIHbHO OpPraHNU30BbIBaTh Y4eOHOE B3aMMOCHCTBHE B Tpymie (OmpeaensiTs o0me
LEJH, PACTIPEACTSATh POJIU, JOTOBAPUBATHLCS APYT C IPYTOM U T.1.).

HPEHMETHBIMI/I pe3yJdbTaTaMi U3YUYCHUA IPEAMETA ABJIIOTCA CICAYIONUEC YMEHUA:

® OCO3HAHME POJIU BEILECTB:
- OIIPEEIIATH POJIb PA3JINYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHATD POJIb BEIIECTB B UX KPYTOBOPOTE.
® PacCMOTPEHUE XUMHUUYECKHUX IPOLECCOB:
- IPUBOJUTH IPUMEPBI XUMUYECKUX IPOLECCOB B IPUPOJIE;
- HaXOAMUTh YEPThl, CBUJIETEILCTBYIOLIME 00 OOIIMX MPU3HAKAX XUMHUYECKUX MPOLIECCOB U
UX pa3Inyusx.
® UCMOJIb30BAHNE XUMHUECKUX 3HAHUI B OBITY:
— OOBSCHATH 3HAUEHUE BEIIECTB B KU3HU U XO31CTBE YETIOBEKA.
® OOBSCHATH MUP C TOUYKH 3pEHUS XUMUU:
— IIEPEUHCIIATh OTIIMYATEIBHBIE CBOMCTBA XUMUYECKUX BEILIECTB;
— pa3au4aTbh OCHOBHBIE XUMHYECKUE IIPOLIECCHI;
- OIIPEEIIATh OCHOBHBIE KJIACChl HEOPTaHUYECKHUX BEIECTB;
- IOHUMATh CMBICJI XUMUUYECKUX TEPMUHOB.
® OBJIaJICHUE OCHOBAMH METOJIOB [TO3HAHMS, XapaKTEPHBIX IS €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METOJbl XMMHUECKON HayKH (HaOIto/IeHUE, CPaBHEHUE, SKCIIEPUMEHT,
U3MEPEHHUE) U UX POJIb B O3HAHUU IPUPOIBI;
- IPOBOJIUTH XUMHUYECKHUE OTBITHI U SKCIIEPUMEHTBI U OOBSICHATH UX PE3yJIbTaThI.
® yMEHHUE OLICHUBATh MOBEICHUE YEIOBEKA C TOUYKH 3PEHUS XMMUYECKOH 0e30IacHOCTH IO
OTHOLLEHHUIO K YEJIOBEKY U IIPUPOLE:
- HCIOJBb30BaTh 3HAHUS XUMHUHM TPH COOJIOACHWU MPAaBWIJI HCHOJIB30BAHUS OBITOBBIX
XUMHUYECKHX MpenapaToB; pa3inyaTh OMacHble U 0€30MacHbIE BEIECTBA.

Pabouas nporpamma rnoctpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO MOJIX0Aa. TO JOCTUTACTCS
IIyTEM BBIYWICHCHUS AMJAKTUYECKOM EIUHULBI — XMMHUYECKOTO DJIEMEHTa - U JAJbHEUIIEM
YCIOKHEHMH M PAaCUIMPEHHM €e: 3]IeCh TAKOBBIMH BBICTYNAalOT (H)OPMBI CYIIECTBOBAHUS
(cBOOO/IHBIE aTOMBI, IPOCTHIE U CIOXHBIC BEIIECTBA). B mporpamme y4HTHIBaeTCS peann3aus



MEXIPEIMETHBIX CBsi3e ¢ KypcoM ¢usuku (7 kimacc) u omosoruu (6-7 KIaccel), TAE JAETCs
3HAKOMCTBO CO CTPOCHHEM aTOMa, XMMUYECKOH OpraHm3alueil KJIeTKH M MpoleccaMu oOMeHa
BELIECTB.

OcHOBHOI (OpPMOI OpraHuzanuy ydeOHOTO Tpolecca SBISETCS KJIACCHO-ypOUyHas
cucreMa. B kadecTBe MOMOJNHUTENBHBIX ()OPM OpraHM3aluU 00pa30BATENBHOTO Mpolecca
UCIIONIB3YETCSl  CHCTEMa  KOHCYJIbTALMOHHOW  MOANEPKKHM, HWHAMBHUIYAJbHBIX  3aHATHUH,
camocTrosiTellbHas padoTa ydaluxcs C HCIHOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTH. [Ipeobnanaromeit  popmoit KOHTPOJII  BBICTYNAIOT  MUCHbMEHHBIN
(camocTosITeIbHBIC B KOHTPOJIbHBIC PAOOTHI) U YCTHBIN orpoc (cobecenoBanue).

OCHOBHBIM NPUHUUINOM OO0YYeHHMsl SBIIAECTCS CHCTEMHO-IESATEILHOCTHBIA IMOAXOI.
Hactosmeit paboueii mnporpammoil mnpeaycMoTpeHa Mojada ydeOHOro marepuana ¢
HCIIOJIb30BAaHUEM CIICAYIOIINX TeXHOJIOTHii 00y4eHusi:

-JIMYHOCTHO-OPUEHTHPOBAHHOE 00YUEHHUE;
-3/10pOBbeCOEpPErarole TeXHOJIOTUH;

- Ipo0JIEMHO — TOMCKOBOE O0yUEHUE;

-UKT;

-HCCIIe10BaTENIbCKIE paObO0Thl 00yYarOIIUXCS;
-UI'POBBIE TEXHOJIOTUU.

®opMbl OPraHu3anuM Y4eGHOro mpouecca:

WH/IMBUyaJTbHEIC;
IpYTIIOBBIE;
(bpoHTaJIBHEIE,
MPAaKTUYECKHE PaOOTHI
nabopaTopHble paboThI

Metoabl 00y4eHUs] XMMHHU

HpaBI/IHBHHﬁ HO,Z[60p MCETOHAOB, COOTBECTCTBYIOIIUX COACPKAHHUIO U BO3PACTy yHalllUXCA,
obecnieynBaeT Xopomiee KadCCTBO 3HaHui. Takol moaxond kK YPOKY, CHOCO6CTByeT Pa3BUTHIO
MOHATUH H YMCHHﬁ, IMPOYHOCTU U OCO3HAHHOCTU 3HAaHMI M OKa3bIBa€T BOCHHUTHIBAIOIICE
BJIUSHHUC.

Haubonee nenecoodpa3Ho Ha ypoKax MCIIOIB30BaTh CIEIYIONINE METOIBI:

<ciioBecHbIe — Oecenia, 00BsICHEHHE, paccKas, JICKIIHS,

HarjisiIHble — JIEMOHCTpaIus (OIMBITOB, HATypaIbHBIX OOBEKTOB, TAOJIHII, MTOCOOUH,
KOJUTIEKITNH ), ucnosib3oBath cpeactsa TCO u UKT;

<dnpakTuyeckue padoThbl U J1a00pPaTOPHBIE ONBITHI.

Buael 1 (opMbI KOHTPOJIA 32 YCBOCHHEM 3HAHUH yYaluxcs



CucremMaT4ecKuil KOHTPOJb YCBOCHMEM 3HAHUW YYAIUXCSA IO3BOJSET KOPPEKTHPOBATH U
BOCIIUTHIBATh OCHOBHBIC HABBIKK M yMeHHUs. Heo0X0AMMO OCTOSIHHO KOHTPOJIUPOBATH MPSIMYIO
¥ 00paTHYIO CBSI3b YUHUTENb — YUCHUK.

®opmbl koHTpOIs 3YH;
e HaOIIONEHUE;
e Oecena;
e (pOoHTATBHBIN OIPOC;

KOHTPOJIbHBIC paOOTHI

® TECTUPOBaHUE

®  CaMOCTOSITEIIbHBIC PA0OTHI
e J1abopaTopHbIC PaOOTHI

® TIPAaKTUYECKHE PAOOTHI

MexaHU3MBbI (l)OpMI/IpOBaHI/Iﬂ KJII0YEBbIX KOMIIETeHI M oﬁyqaloumxca

I'maBHOH 11€NIbI0 LIKOJBHOIO 00pa3oBaHUs SBISIETCS pa3BUTHE peOEHKA KaK KOMIIETEHTHOMU
JUYHOCTH; NyTEM BKJIIOYEHHS €ro B pAa3JIMYHbIE BHUABl LIEHHOCTHON 4YeJI0BE4YECKOU
NeSTeTBbHOCTH: ydeba, TO3HaHWEe, KOMMYHHUKAIus, MpodecCHOHATBHO-TPYAO0BOW BBIOOD,
JMYHOCTHOE CAMOPA3BUTHUE, LICHHOCTHBIE OPUEHTALIMH, IIOUCK CMBICIIOB XHU3HEAEATENbHOCTH. C
9THX MO3MLMN 00yueHHe paccMaTpUBAETCsS KakK MPOLECC OBJIAJCHHsI HE TOJIBKO ONpe/eleHHON
CyMMOH 3HaHUH M CHUCTEMOW COOTBETCTBYIOIIMX YMEHHUH M HAaBBIKOB, HO M Kak IIPOLECC
OBJIAJICHUS] KOMIIETEHLIUSAMH.

JlaHHas mporpamma npeaycMarpuBaeT (OpMUpPOBaHHE Y ydyaluxcs oOmeydeOHbIX YMEHHH
Y HaBBIKOB, YHUBEPCAIbHBIX CIIOCOOOB JIEATEIBHOCTH U KIIFOUEBBIX KOMIETEHIIUH.
B sTrom HampaBieHMM NPUOPUTETAMHU JUIsl Y4EOHOTO MpeAMeTa «XUMHUS» B CTapuieil 1IKojie Ha
0a30BOM ypOBHE SIBIISIFOTCSA: YMEHHE CAMOCTOATEIbHO U MOTHUBHUPOBAHHO OPraHM30BaTh CBOKO
MO3HABATEJIbHYIO JESTENbHOCTh (OT MOCTAHOBKH ILIENU J0 MOJYyYEHHUS U OLIEHKH pe3yibTara);
OIpe/ielIeHue CYITHOCTHBIX ~XapaKTepUCTUK HM3yyaeMoro OOBEeKTa; yMEHUE pa3BEepHYTO
00OCHOBBIBaTh CYKICHHUS, JlaBaTh ONpPEAEICHUs, NMPUBOJUTH J0KA3aTeNIbCTBA; OLICHUBAHUE U
KOPPEKTHPOBKA CBOEr0 IOBEJECHHUS B OKpPYXKAlOIIEE CPEIE; BBIIOJHEHUE B IPAKTHYECKON
JeSITeIbHOCTY M B TIOBCEAHEBHOM JKHM3HM SKOJIOTMYECKUX TpeOOBaHMI; MCIIOIb30BaHHE
MYJbTUMEAUMHBIX PECYpCOB U KOMIIBIOTEPHBIX TEXHOJIOTUH st 00paboTKH, Nepenayu,
cucremartuzanuu  HUHGopMmanuu, co3gaHud 0a3  JaHHBIX, [PE3EHTAllMH  Pe3yJbTaTOB
ITO3HABATEJIBHON U IPAKTUYECKOM JAEATEIBHOCTH

To3nasamenvras oesmenvHOCMb:

® HCIOJIb30BAHHUE MJId IMO3HAHHA OKPYXKAKIICTO MHpa

Ppa3JIMIHbIX C€CTCCTBCHHOHAYYHBIX MCETOIOB:
Ha6J'IIO}IeHI/Ie, HN3MCPCHUC, OKCIICPUMCHT,
MOZICIINPOBAHUC,

e (opMupoBaHHe YMEHHMH pa3inuyaTh (akThl, TMIIOTE3bI,
OPUYMHBI, CIEACTBMS, JOKa3aTeNbCTBA, 3aKOHBI,
TEOpUU;

e OBJIQJICHWE  AaJEeKBATHBIMU  CIIOCO0AMM  PELICHHS
TEOPETUYECKHUX U IKCIIEPUMEHTAIbHbIX 3a7ay;




OO6meyueOHbIC

® [IpUOOpPETEHUE OMNbITa BBIABWKEHHUS THUIOTE3 JUIS
00BSICHEHUS! N3BECTHBIX (PAKTOB U AKCIIEPUMEHTAIBHOM
IIPOBEPKU BBIABUIAEMBIX THIIOTES.

Hnpopmayuornno-koMMyHUKAMUBHASL OeSAMETbHOCb.

® BJaJICHHEC MOHOJIOTUYECKON M TMAIOTHYECKO PEUBIO,
pa3BUTHE CIOCOOHOCTHM TIOHMMATh TOYKY 3PCHHS
coOeceTHIKA U IPU3HABATH MPABO HA HHOE MHEHHE;

® UCIOJB30BAHUE JUISI PEIICHHS IO03HABATENBHBIX H
KOMMYHHKATHBHBIX 33Jla4 Pa3IUYHBIX HCTOYHHKOB
uHpopmanuu.

Pegnexcusnaa Oeamenvnocmy: BIIAJCHHE HaBBIKAMH KOHTPOJIS U
OLICHKH CBOEH JEATECIIBHOCTH, YMEHHUEM IPEABUACTH BO3MOJKHBIC
pe3yabTaThl CBOUX JACHCTBUM:

e opraHuzanus Y4eOHOW [eATeTbHOCTH: IOCTaHOBKA
LeNM, IUIAHUPOBAHUE, ONPEACIICHUE ONTUMAIBHOIO
COOTHOLIEHUS LIEJIU U CPEICTB.

3n0poBbecOeperaroIue e ColOmrogeHre TpaBWJ  TEXHWKH  OE30MACHOCTH  IPHU
BBITIOJTHEHUH MTPAKTUYECKUX PadoT.
e lI3yuenue (HU3MOIOTMYECKOTO BO3JCUCTBUS HAa OPraHU3M
M3Yy4aeMbIX B HIKOJIBHOM KypCe€ XMMHYECKUX BEUIECTB, B TOM
YHCIIE JIEKAPCTB.
CounanbHbie e (OzHakoMIIeHHE Yy4YammMxcsi ¢ Ouorpadueil BBIAAIOIIUXCS
poccuiickux xumukoB: J[.M. Menneneea, A.M. Bytneposa,
H.H. 3ununa.
WNudopmannonHsle e Paznuunbie popmbl pabOThI C yUEOHUKOM.
e JloaroToBka MOKIAI0B YyYallUMUCS.
e (CoznaHue Mpe3eHTaINi K YPOKY.
e [louck marepuasioB B IHTepHETE MO 3aJTaHHOMY BOIIPOCY.
e KoMmnbroTepHOE TECTUPOBAHUE.
KoMmMyHHKaTHBHEIE e CoBmecTHas paboTa yJamnuxcsi Ha MPaKTUYECKUX 3aHATUIX U

paboTa B rpyrmnmax Ha 0000IaIINX ypOKax.
[TpoBeneHue yueOHBIX UCCIIETOBAHUI.

BBenenue B xumuio (6 4)

Conepxanue yueOHOT0 nmpeaMeTa

Xumusa — HayKa O BCHICCTBAX, UX CBOMCTBAX U MMPpEBpAlICHUAX.

[TonsiTHE O XUMHUYECKOM dJIEMEHTE U (JOpMax ero CymeCTBOBAHHS: CBOOOIHBIX aTOMaXx,

IMPOCTBIX U CIOKHBIX BEHICCTBA

[IpeBpamenus BemiectB. OTIMYME XUMHYECKUX PEAKIHMM OT (PU3UUECKUX SBIICHUH.

Ponp xumnu B )KM3HU 4elOBEKa.

Kpatkue cBeneHus U3 UCTOpUM BO3HUKHOBEHUS U pa3BUTHs xuMHHM. llepruon anxumum.
[Tonstue o ¢umocopckom kamue. Xumuss B XVI B. PazButue xummm Ha Pycu. Ponb
OTEYECTBEHHBIX YUYEHBIX B CTAHOBJICHWU XMMHUYECKOH Hayku - paborel M. B. JlomoHocOBa, A.

M. bytneposa, /I. 1. Menneneesa.

Xumudeckass CHMBOJIMKA. 3HAKM XUMHYECKHX DJJIEMEHTOB H IMPOUCXOXKACHHUE HX

Ha3BaHWU. Xumudeckue (opmynbl. Manekcel u ko3 dunreHTsl. OTHOCHTEIbHBIE aTOMHAs U

MOJIEKYJIsIpHasi Macchl. PacueT MaccoBOM J01M XUMHUYECKOT0 AJIEMEHTa 1o (opMyJie BELIeCTBa.




Ilepuoanueckas cucrema xuMuueckux snemeHToB J[. M. MenneneeBa, ee CTpykTypa:
MaJible W OOJIbIINE MEPUOJbl, TPYNIbl U MOArpyIsl (THaBHas W nmobouHas). Ilepuoanueckas
CHUCTCMa KaK CIIPABOYHOC HOCO6I/IC AJI ITOJTYYCHU A CBGI[CHI/Iﬁ O XUMHUYCCKHUX DJICMCHTAX.

Pacuérnbie 3apaun. 1. HaxoxaeHne OTHOCUTEIBHOM MOJIEKYJIIPHON MacChl BEIIECTBA
0 ero xuMuyeckod ¢(opmyine. 2. BpluucieHrne MaccOBOM JONM XUMHUYECKOTO 3JE€MEHTa B
BEIIIECTBE 110 ero Gopmyiie.

IpakTnueckass padora Ne 1 [IpaBuna TexHUKM O€30MAaCHOCTH TpU paboTe B
XUMHUYecKoM kKabuHete. JlabopaTopHoe 000pyI0BaHKe U 0OpaIleHrue C HUM.

IIpakTuyeckasi padora Ne 2 HaGmroneHue 3a ropsiieii CBEYOM.

IIpenMeTHBIE PE3YILTATHI 00YUEHHS

VYyamuiicst TOJKEH ymems:

® HCIIONB30BaTh MPU  XAPAKTCPUCTHKE BEIISCTB IMOHATHS: «aTOM», «MOJICKYJay,
«XUMHUYECKUH DSJIEMEHT», «XMMHUYECKHH 3HaK, WM CHMBOID, «BELIECTBO», «IIPOCTOE
BEIIIECTBO», «CJIO)KHOE BEIIECTBO», «CBOMCTBA BEIIECTB», «XUMHUYCCKUC SIBIICHUS,
«puznueckue sgBIEHUSD), «KOIDOUIUEHTBD), «UHACKCHD), «OTHOCHTEJbHAs aTOMHAas
Maccay, «OTHOCHTENbHAsI MOJICKYJISIpHAs Maccay, «MaccoBasi IOJIs DIIEMEHTa,

® 3HATh: MPEIMEThI M3yYCHHUS €CTECTBEHHOHAYYHBIX JHCIUILIMH, B TOM YHCIE XUMUHU;
XUMHUYECKHE CUMBOJIBI, UX Ha3BaHUS U MPOU3HOIICHUE;

e KiIaccu(UIUPOBATH BEUIECTBA [0 COCTABY HA MPOCTHIC U CIOXKHBIE;

® pa3IMyYaTh: TeNla U BEIIECTBA; XUMHUECKUI 2JIEMEHT U IIPOCTOE BEUIECTBO;

® ONUCHIBaTH: (DOPMBI CYIIECCTBOBAHUS XHUMHYCCKHX 3JIEMEHTOB (CBOOOJHBIC AaTOMBI,
MIPOCTHIE BEIIECTBA, CIIOKHBIE BEllecTBa); TabnuuHyo ¢hopmy Ilepuoanueckoil cuctembl
XMMHYECKUX DJIEMECHTOB; IIOJOKeHHe »djeMeHTta B Tabnune J[. WM. Mengeneena,
UCTIONB3YSl TIOHATHUS «IEPHOI», «TPYIIa», «rIaBHas MOATPYMMa», «M0OOYHAs MOM-
rpyIma»; CBONCTBA BEIIECTB (TBEPIBIX, )KUJIKUX, Fa3000pa3HbIX);

® OOBSCHATH CYNTHOCTh XUMHUYECKUX SIBJICHHH (C TOYKU 3PEHHUS aTOMHO-MOJICKYJISIPHOTO
YYEHHU) ¥ UX IPUHIUITHAIBHOE OTINYKE OT (PU3HUECKUX SIBICHUN;

® XapaKTepu30BaTh: OCHOBHBIE  METOJbl  M3YUYEHUS  E€CTECTBEHHBIX  JIUCIUIUIMH
(HabmroieHne, SKCIIEPUMEHT, MOJISITUPOBAHHUE); BEIIECTBO IO €T0 XUMUYECKOH (hopmyie
COTJIACHO IJIaHy: KA4eCTBEHHBIH COCTaB, THI BeHIecTBAa (MPOCTOE WM CIIOXKHOE),
KOJIMYECTBEHHBI COCTaB, OTHOCHTENBbHAs MOJIEKYJSIpHAsh Macca, COOTHOIICHHE Macc
DJIEMEHTOB B BEIIECTBE, MACCOBBIC JIOJM DIIEMEHTOB B BEHIECTBE (IS CIOXKHBIX
BEIECTB); POJIb XUMHH (ITOJIOKHUTEIBLHYI0 W OTPHUIATEIbHYIO) B JKH3HU YEJIOBEKa,
apryMEHTHUPOBATh CBOE OTHOIIICHUE K ATOH TpobIieme;

® BBIYHUCIATH OTHOCUTENIBHYIO MOIIEKYJSIPHYIO MAacCy BeIECTBA M MAacCOBYIO JOJIO
XUMHUYECKOTO DJIEMEHTA B COCIMHCHHSIX;

® [POBOJUTH HAOJIOJCHHS CBOHCTB BEIIECTB U SBJICHUH, MPOUCXOIANINX C BEIICCTBAMU;

e coOmoIaTh TpaBUiia TEXHUKH OE30MACHOCTH TMIPU MPOBEACHUM HAOMIOAEHUN U
71a00pPaTOPHBIX OIBITOB.

MeTanpeaMeTHbIE Pe3VJbTATHI 00VUEHHS

VYuamuiicst JOJKEH ymems.



e ompenensaTh NpoOJeMbl, T. €. yCTaHABJIMBAaTh HECOOTBETCTBUE MEXKAY JKEIaeMbIM H

JIEHCTBUTECIIHHBIM;

COCTABJIATH CIIOKHBIN TUIAH TEKCTA;

BJIAJICTh TAKUM BHJIOM M3JIOKEHHS TEKCTA, KaK MOBECTBOBAHMUE;

0] PyKOBOJICTBOM YUHUTENISl POBOJUTH HEMOCPEACTBEHHOE HAOIIOACHNE;

O]l PYKOBOJICTBOM yUUTENsl OQOPMIISTH OTYET, BKIIOYAIOIIUI ONUCAHUE HAOIIOICHHUS,

€ro pe3yJbTaToB, BHIBOJIOB;

® UCHOJb30BATh TAKOW BHUJ MBICIEHHOIO (MIEAJIBHOI0) MOJEIUPOBAaHUS, KaK 3HAKOBOE
MOJIeNMpoBaHKe (Ha MpUMepe 3HAKOB XUMHUUECKUX IEMEHTOB, XUMUUECKUX (HopMyn);

® UCHOJB30BAaTh TaKOM BUA MaTepHAIbHOrO (IPEIMETHOT0) MOJACITUPOBAHUSA, Kak

¢u3uveckoe MoIenupoBaHue (Ha MPUMEPE MOJICTIMPOBAHUS aTOMOB U MOJIEKYI);

NOJy4YaTh XMMUYECKYIO0 HH(POPMAIIUIO U3 Pa3IHYHBIX HCTOYHHUKOB;

OTIpeNeNATh OOBEKT U acTeKT aHaJN3a U CHHTE3a;

OTIpeNeNATh KOMIIOHEHTHI O0BEKTa B COOTBETCTBUH C aCIIEKTOM aHAaJIM3a U CHHTE3a;

OCYILECTBIISITh KAYECTBEHHOE M KOJIMYECTBEHHOE OMMCAaHNE KOMIIOHEHTOB OOBEKTa;

OIIPEIETISITh OTHOMIEHHS 00BEKTa C APYTUMH 00BEKTaMH;

OTIPEeNIeNATh CYIIECTBEHHBIE MPU3HAKU 00BEKTA.

Tema 1. ATOMBI XUMHYECKHX 3JIeMeHTOB (10 u)

ATOMBI Kak ¢opMa CyIIECTBOBAHUS XUMHUYCCKUX 3JIeMEHTOB. OCHOBHBIC CBEJCHUS O
CTPOCHHUU aTOMOB. JlOKa3aTenbCTBA CIIOKHOCTH CTpoeHuss aromoB. OmnbiTel Pesepdopaa.
[TmaneTapHast MOJIENb CTPOCHHS aTOMA.

CocTtaB aTOMHBIX S7ep: HPOTOHBI W HEUTpoHbl. OTHOCHUTENbHAs aTOMHAas Macca.
B3auMoCBs3b NOHATHN «IIPOTOH», KHEUTPOH», «OTHOCUTEIIbHAS aTOMHAsL Maccay.

H3MmeHeHune umucia IIpOTOHOB B AOp€ aToMa - 06p330BaHI/Ie HOBBIX XHMHYCCKUX
OJICMCHTOB.

HM3MmeHeHne 4mncia HeﬁTpOHOB B AApC aroMa - 06pa30BaHHe HN30TOIIOB. COBpeMeHHOC
ONPCACIICHUC TMOHATHA «XAMHUYECKUM 3JIeMeHT». M30Tombl Kak Pa3HOBUIHOCTH aTOMOB OJHOI'O
XUMHUYCCKOI'o 3JICMCHTA.

OnexTpoHbl. CTpoeHHe 3EKTPOHHBIX 000JOYEK aTOMOB XMMHUYECKUX dJIeMeHTOB Nel -
20 nepuoamnueckoit cuctemsl J[. 1. Menneneena. I[loHsTre 0 3aBEpIIEHHOM M HE3aBEPIICHHOM
AJIIEKTPOHHOM CJI0€ (IHEPTeTUYECKOM YPOBHE).

[Iepuonnueckas cucrema xumuyeckux saeMmeHToB J[. M. MeHneneeBa u cTpoeHue
aTOMOB: (PU3WYECKHII CMBICI TOPSAIKOBOIO HOMEpA DJJIEMEHTa, HOMepa TPYMIbl, HOMEpa
epuoa.

W3MmeHeHne uncia 3J€eKTPOHOB HA BHEITHEM JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOTO
JJIeMEHTa - 00pa3oBaHUE IOJOKUTENbHBIX M OTPULIATENbHBIX HOHOB. VOHBI, 00Opa3oBaHHbIE
aTOMaM{ METaJJIOB M HeMeTaJUIoB. [IprunHbl U3MEHEHUSI METAJUTMUECKUX U HEMETAJUTMYECKUX
CBOICTB B IepuoJiax U rpynmnax.

O6pazoBanue OwHapHbIX coeauHeHui. [loHatne 00 wWoOHHOW cBs3u. (CXeMbl
00pa3oBaHusi MOHHOM CBSI3H.



B3aumopeiicTBue aTOMOB XWUMHUYECKHX JJIEMEHTOB-HEMETAIOB MEXAy COO0OH -
00pa3oBaHue JABYXaTOMHBIX MOJIEKYJI POCTHIX BellecTB. KoBaeHTHas HEMoIsipHas XUMUYeCKast
CBSI3b.

DJEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.

B3aumopneiicTBlie aTOMOB XUMMUYECKUX 3JEMEHTOB-HEMETAUIOB MEXIy COo00H -
oOpa3oBaHue OMHAPHBIX COEAMHEHUH HEMETaUIOB. DJIEKTpOoOTpulaTeabHOCTh. IloHATHE O
KOBAJICHTHOU IIOJIAPHOM CBSI3H.

B3aHMOHeﬁCTBHe aTOMOB XMMHYECKHUX OJIEMCHTOB-MCTAJLUIOB MCEKAY coboii -
06p330BaHI/Ie MCTAJUIMYCCKUX KPpUCTAJLJIOB. ITousTre 0 MEeTaIINYECKOM CBS3H.

JdemoncTrpauuu. Mojenn aToMOB XMMHUYECKUX 3JIeMEHTOB. Ilepuoanueckas cucrema
XUMHYECKHX d1eMeHToB JI. 1. MeHaeneeBa.

KontposbHas padora Nel ATOMBI XMMHUYECKUX 3JIEMEHTOB.

IIpeaMeTHBIE PE3YJILTATHI 00YVUEHUA

VYyamuiics 10KeH ymems:

® [UCNOJIb30BaTh NPU XApPaKTEPUCTUKE aTOMOB TOHATHS: «IIPOTOH», «HEUTPOH»,
«JIEKTPOH», «XUMUYECKUH DJIEMEHT», «MacCCOBOE YHUCIIO», «U30TOIDY, «IIEKTPOHHBIN
CJIO», «IHEPreTUYECKUN YPOBEHBY», «IJIEMEHTBI-METAIUIB», «IJIEMEHTBhI-HEMETAIUIbDY;
IIPU XAPAKTEPUCTHUKE BELIECTB IIOHATHUS «UOHHASL CBA3bY», «HUOHBD), «KOBAJEHTHAs
HETIOJISIPHAS. CBSI3bY», «KOBAJIEHTHAs IMOJSAPHAS CBS3bY, <«OAIEKTPOOTPULATEIBHOCTHY,
«BAJICHTHOCTB», «METaJIJINUECKas CBI3bY;

® ONNCHIBATh COCTAaB M CTPOEHUE aTOMOB RJIEMEHTOB C MOPAIKOBBIMU HoMepamu 1—20 B
Ilepuoauueckoit cucreme Xumudeckux anemeHToB 1. . Menneneena;

® COCTaBJIATH CXEMBI PACIIPEIEICHUS JJIEKTPOHOB I10 JIEKTPOHHBIM CJIOSIM B JJIEKTPOHHOMU
000JI0YKE aTOMOB; CXEMbI OOpa30BaHUs Pa3HBIX THUIIOB XWMHUYECKOW CBSI3U (MOHHOM,
KOBAJICHTHOM, METAJNTMYECKOM );

® OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX DIIEMEHTOB (3apsI0B SAEp
aTOMOB, YHCJIa DJIEKTPOHOB HA BHEIIHEM OJJIEKTPOHHOM CJIO€, YHCIO 3alOJIHSEMbIX
ANEKTPOHHBIX CJIOEB, PAAUYC aTOMA, DJIEKTPOOTPULIATENBHOCTh, METAIUIMYECKUE U
HEMETAJUIMYeCKHe CBOMCTBa) B Mepuojax W rpymmax (rimaBHeIX noarpymmax) Ilepuo-
JIAYECKON CUCTEMbl XUMUUYECKuX 3ieMeHTOB Jl. V1. MeHneneeBa ¢ TOYKM 3peHUs] TEOPUHU
CTPOEHUS aTOMa;

® CpaBHMBATH CBOICTBA aTOMOB XMMHYECKHX JIEMEHTOB, HAXOISIIUXCA B OJJHOM MEPHOJIE
Wiy riaBHoW mnoarpynne Ilepuomuueckoil cucrtembl XMMHUeCKHX dieMmeHToB [ H.
MenneneeBa (3apsaoB sSAep aTOMOB, YUCIIA SJIEKTPOHOB HAa BHEITHEM JIEKTPOHHOM CJIO€,
YUCJIO 3aIlOJIHAEMBIX JJIEKTPOHHBIX CJOEB, PaJUyC aTOMa, 3JIEKTPOOTPULIATEIBHOCTb,
METAJJIMYECKHE U HEMETAJUTMUECKHE CBOMCTBA);

® J1aBaTh XapaKTEPUCTHUKY XMMHYECKHX SJIEMEHTOB IO UX MOJ0XKeHUI0 B [lepmoanueckoi
cucrteMe xumuueckux sneMeHToB J[. M. MenzaeneeBa (XUMUYECKUM 3HAK, TOPSAIKOBBIN
HOMEp, NepUOJ, TPYIIIa, MOArPyINa, OTHOCUTEIbHAS aTOMHAsI Macca, CTPOCHUE aToMa —
3apsn sApa, YHCIO TMPOTOHOB M HEUTPOHOB B sANpe, OOIIee YHCIO DSIEKTPOHOB,
pacmpeneneHrne AIEKTPOHOB 10 JICKTPOHHBIM CJIOSIM);

® ONpenensITh TUI XUMHYECKOU CBSI3H 1O (hOpMYJie BEIIECTBA;



® [IPUBOJMTH IPUMEPHI BELIECTB C PA3HBIMUA THIIAMHA XUMHUYECKOW CBS3H;

® XapaKTepHU30BaTh MEXaHWU3Mbl O00pa30BaHUS KOBAJEHTHOH CBS3W (OOMEHHBIN), MOHHOMN
CBSI3HM, METAJJIMISCKOM CBS3H;

® YCTaHABJIMBATH IIPUUYMHHO-CIEACTBEHHBIE CBS3U: COCTAB BEIECTBA — THUIl XUMHUYECKOU
CBSI3H;

®  COCTaBJIATH (OPMYJIbI OMHAPHBIX COCTMHEHHM 110 BaJICHTHOCTH;

® HAXOJUTh BAJICHTHOCTH DJIEMEHTOB 110 (opMyJie OMHAPHOTO COSAMHEHUS.

MeTtanpeaMeTHLIE Pe3VJIbLTATHI 00VIeHH ST

VYyamuiicst 10JKEH ymems:

e (QopmynaupoBaTh TUIIOTE3Y 110 PELICHUIO MPOOIEM;

® COCTaBJATH IJIaH BBINIOJHEHHUs YYEOHOH 3afadud, pemieHus mpoOJieM TBOPUYECKOTO H
MIOMCKOBOI'O XapaKTepa, BHIIIOJHEHHS IPOEKTa COBMECTHO C YUUTEIIEM;

®  COCTaBJIATH TE€3UCHI TEKCTA;

® BJIQJIETh TAKUM BHJIOM U3JI0KEHMSI TEKCTA, KaK OIIMCAHMUE;

® CIIOJIb30BaTh TAaKOW BHUJ| MBICIEHHOIO (MI€albHOI0) MOJEIMPOBAaHUS, KaK 3HAKOBOE
MOJIeJTMpOBaHUE (Ha IPUMEPE COCTABJICHUS CXeM 00pa30BaHUs XUMHUECKOM CBSI3M);

® CIOJNB30BaTh TaKOM BHJ MaTepUAIBHOTO (IIPEAMETHOT0) MOJETUPOBAHUSA, Kak
AQHAJIOrOBOE MOJIEJINPOBAHMUE;

® UCIOJNBb30BaTh TakKOM BHJ MaTepUAIBHOIO (IIPEAMETHOT0) MOJEIUPOBAHUsSA, Kak

buznueckoe MoenupoBaHue (Ha MpUMepe MoJIeei CTPOeHUs aTOMOB);

onpeAensiaTh 00BEKThI CPAaBHEHHS U aCIIEKT CPAaBHEHHS OOBEKTOB;

BBITOJIHATH HETIOJIHOE OJJHOJIMHEHHOE CpaBHEHNUE;

BBITNOJIHATH HETIOIHOE KOMIJIEKCHOE CPaBHEHUE;

BBITNOJIHATH MOJHOE OJTHOJIMHENHOE CPAaBHEHHUE.

Tema 2. IIpoctbie BemecTBa (74)

[TonoxxeHne MeTamIoB M HEMETAUIOB B IEPUOJUYECKON CHCTEME XHMHUYECKUX
sanemeHToB /[. 1. MenaeneeBa. BaxkHeime mpocThie BEMIECTBA - METAILIBL: KEIE30, ATTFOMUHUM,
KanbIuil, MarHuil, HaTpuii, kanuii. O0mue Gusndeckre CBOCTBa METAJIOB.

Baxneiimme mpocTeie BelIeCTBa - HEMETaUIbl, 0Opa30BaHHBIE aTOMAaMH KHCJIOPOJa,
BOJIOpOJa, a30Ta, ceprl, docdopa, yriepoga. CiocoOHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB K
00pa30oBaHUI0 HECKOIBKHUX TMPOCTHIX BEUIECTB - AIOTPOMHs. AJUIOTPOMHBIE MOIUPUKALNUN
kucnopona, ¢ochopa u onoBa. MeTamIudecKue W HEMETALUTMYECKUE CBOWCTBA MPOCTBIX
BelecTB. OTHOCUTEIBHOCTD JIEJICHUS TPOCTHIX BEIIECTB HA METAJLJIBI U HEMETAJLJIBI.

ITocrosinnas ABoraapo. KomnuectBo BemectBa. Monb. Monsipaass macca. MomnsipHbIit
00beM razoo0pa3HbIX BemlecTB. KpaTHble eIMHUIBI KOJIMYECTBAa BELIECTBA — MMIIMMOJb H
KWJIOMOJIb, MWUIMMOJISIPHAsE W KWIOMOJISIDHAas MacChl BELIECTBA, MUIUIMMOJIAPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

Pacyersl ¢ MCroONb30BaHMEM MOHATUN «KOJIMYECTBO BEILECTBA», «MOJISIPHAs Maccay,
«MOJIIPHBIN 00bEM Ta30BY, KIIOCTOSIHHAS ABOTAIPO».



Pacuernbie 3agauu. 1. Briuncienue MoOSIPHOM Macchl BEHIECTB MO XUMHYECKUM

dopmynam. 2. PacueTpl C HCHOJIB30BAHHWEM TIOHSATHUH «KOJMYECTBO BEIIECTBA», «MOJISPHAS

Maccay, «MOJISIPHBI 00beM T'a30B», KIIOCTOSIHHAS ABOTAIPOY.

I[eMOHCTpaIII/II/I. HCKOTOprG MCTAJIbI 1 HEMCTAJJIbI KOJIHMYCCTBOM BC€HICCTBA 1 Moub.

Mogesnb MOJISIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

KonTpoabHas padora Ne2 [IpocTeie BemiecTna.

IIpenMeTHBIE PE3VILTATELI 00VYCHHUS

VYuamuiicst JOJKEH ymems.

UCIOJIb30BaTh MPH XapaKTEPUCTUKE BEIIECTB HMOHATHUS: «METalIbD», «IIACTUYHOCTDHY,
«TEIMJIONPOBOJHOCTbY»,  «3JEKTPOIPOBOJHOCTE»,  «HEMETAIbD),  «AJJIOTPOIHSDY,
«aJUIOTPOITHBIE BUAOU3MEHEHUS, UM MOIU(DUKALIUII;

ONHUCBHIBATh  TIOJIOKEHHE  DJIEMEHTOB-METAIUIOB M DJIEMEHTOB-HEMETAJUIOB B
Ilepnonnueckoi cucreme xumnuyeckux aiemeHToB . M. Menpeneesa;
KJ'IaCCI/I(bI/IIII/IpOBaTI) MMPOCTBHIC BEHICCTBA HA MCTAJJIBI U HEMETAJIJIbI, 3JICMCHTBI,
ONpeaAC/IATh MNMPUHAMJICIKHOCTE HCOPraHMYCCKUX BCHICCTB K OJHOMY H3 H3YUYCHHBIX
KJIACCOB — METaJlJIbl U HEMETAJLIIBL;

AO0Ka3bIBAaTh OTHOCUTCIBHOCTD ACJICHHUS ITPOCTHIX BEIICCTB HA MCTAJIJIbBI U HEMCTAJLIBI;
XapaKTepu30BaTh 00mHe (U3NIECKHE CBOWCTBA METAIIJIOB;

YCTaHaBJIMBATh NPUYIHUHHO-CJICACTBCHHBIC CBA3U MCKAY CTPOCHUEM aTOMa U XUMHYECKOH
CBSI3bIO B IIPOCTHIX BEIIECTBaX — MeTaJlJlaX U HeMeTasulax;

00BSICHATE MHOT000pa3He NPOCThIX BEIIECTB TAKUM (PaKTOPOM, KaK aJIOTPOIHS;
OINHKCBHIBATh CBOMCTBA BELIECTB (HAa MpUMepax MPOCTHIX BEIIECTB — METAUIOB U
HEMETAJIOB);

coOnroAarh TMpaBUia TEXHUKM O€30MIaCHOCTH TMpU NPOBEACHUM HAOMIOACHUM WU
7a00pPaTOPHBIX OIBITOB;

HCIIOJIB30BAaTh IIPpU PCIICHHUU PACUCTHBIX 3aJjad IIOHATUA: «KOJHUYCCTBO BCUICCTBA»,
«MOJIb», «IOCTOSIHHasE ABOTaApoO», «MOJSIpHAs Macca», «MOJIAPHBIH 00bEM Taz0B»,
«HOPMAJIbHBIC YCIIOBUS;

MMPOBOAUTH PACUCTBI C UCIIOJIb30BAHUCM MMOHATHI: «KOJIWYECTBO BCIICCTBA», «KMOJISAPHAA
Maccay», «KMOJIAPHBIN 00beM ra3oBy, «IIOCTOSIHHAsE ABOTaipoy.

MeTanpeaMeTHbIe Pe3VJbLTAThLI 00VYeHU

VYyamuiicst JOJKEH ymems.

COCTAaBJIATh KOHCIIEKT TEKCTA;
CaMOCTOSITEIIbHO MCITOJIH30BaTh HEMTOCPEICTBEHHOE HAOIIOICHUE;

CaMOCTOSITEIbHO O(GOPMIISITE OTYET, BKIIOYAIONIUN ONMUCaHWe HAOMIONCHHS, €ro
pE3yIbTaTOB, BHIBOJIOB;

BBITIOJIHSITH MOJTHOE KOMIUIEKCHOE CPAaBHEHHUE;

BBITIONTHSTH CPaBHEHHUE TI0 aHAJIOTHH.

Tema 3. CoennHeHHsI XUMHYECKHUX dJ1eMeHTOB (14 u)



Crenenp okucieHus. OnpenesieHue CTENEHU OKUCICHHS SJIEMEHTOB MO XMUMHUYECKOU
dopmyne coenunenusi. CocraBienue (opMmyn OWHAPHBIX COEAMHEHUU, OO crmocod ux
Ha3bIBAHUA. BI/IHapHLIC COCIUHCHHUA. OKCHIBI, XJIOpI/IIILI, Cy.]'[b(i)I/II[BI nu I[p. COCTaBJICHI/IC 150,
dopmyin. IlpencraButenu OKCHIOB: BOJAA, VYIJIGKHCIBIM Ta3 © HEramieHas W3BECTb.
[IpencraBuTenu AETyYnX BOJOPOJAHBIX COEAUHEHUI: XJIOPOBOJOPOI U AaMMUAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHHsi. PacTBOPUMOCTH OCHOBaHWM B Bojae. TaOnuia
PacTBOPUMOCTH THAPOKCUIOB U cojied B Boze. [IpencraBureny menoden: ruJpOKCUIbI HATPHs,
Kamus U Kanpuus. [loHsaThe 0 KadecTBeHHBIX peakuusax. MHaukatopel. M3MeHeHue okpacku
MHIMKATOPOB B IIEJIOYHOM Cpele.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukamus kucior. [IpencraButenu KUCIOT:
cepHasi, CoJsiHasA U a30THas. MI3MeHeHrne OKpacKu UHIUKATOPOB B KMCIIOTHOM cpefe.

Conm kak poOU3BOAHBIC KUCIOT U OCHOBaHMM. VX cocTaB u Ha3BaHus. PacTBopuMoCTh
cozeii B Bozie. [IpencraBurenu cosneii: xinopu HaTpus, KapOoHaT U docdat Kampuus.

AMop(HbIE U KPUCTATNINYECKHE BELLIECTBA.

MG)KMOJIGKYJIHPHI)IG B3aI/IMOIIeI>'ICTBI/I$I. Twunel KPUCTAUVIMYCCKUX PCUHICTOK: HOHHAA,
aTOMHasd, MOJICKYJIIpHaA ©W MCTAJUIMYCCKasd. 3aBUCHMOCTE CBOMCTB B€OICCTB OT THIIOB
KPHUCTANIMYCCKUX PCIICTOK.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA COCTaBa
JUISI BELLIECTB MOJIEKYJIIPHOTO CTPOEHHUSI.

Uuctele BemiecTBa U cMmecH. lIpumMepsl >KMIKHX, TBEPABIX U Ta3000pa3HBIX CcMecei.
CBoiicTBa YMCTBIX BEIIECTB U cMecer. VX cocraB. MaccoBag u o0ObeMHAas IIOJA KOMIIOHEHTA
cMmecH. PacueTsl, CBA3aHHBIE C UCIIOIB30BAHUEM TTOHSITHS OIS,

Pacuérnbie 3amaun. 1. Pacuer maccoBol W OOBEMHOM J10JIEH KOMIIOHEHTOB CMECH
BeleCcTB. 2. BpiuncieHne MaccoBOM J0JiM BEIIECTBA B pPacTBOpPE MO HU3BECTHOM Macce
pacTBOPEHHOTO BEIECTBA M Macc€ pacTBOpUTENsA. 3. BpIUHMCIIEHHE MacChl PacTBOPSEMOTO
BEIIIECTBA U PACTBOPUTENS, HEOOXOIUMBIX JUIsl IPUTOTOBIIEHUS OMPEEICHHON MacChl pacTBOpa
C U3BECTHOM MAacCOBOM JI0JIEN paCTBOPEHHOIO BEIIECTBA.

JemoncTpanun. OOpa3ibl OKCHUIOB, KHCIOT, OCHOBaHMW U cojeil. Moaenu
KPUCTAJUTMYECKUX PEIIETOK XJIOpUJa HaTpus, anMmasa, okcuaa yraepoga (IV). CmocoOwr
paszesieHust CMecel, JUCTUILISINS BOBI.

IIpakTnueckas pa6Gora Ne 3. [IpuroroBiieHne pacTBopa caxapa ¢ 3a/1aHHOI MaccoBOit
JI0JIe¥ PaCTBOPEHHOI'O BEIIECTBA.

KontpouabHnas pa6ora Ne3 CoennHeHUs XMMUYECKUX JIEMEHTOB.

IIpeaMeTHBIE Pe3YabTATHI 00YVUEHHS

VYuamuiicst JOJKEH ymems.



UCIIOJIB30BaTh IIPU  XapaKTEPUCTHKE BEIIECTB IOHATHUS: «CTENEHb OKHUCIICHUS»,
«BAJIEHTHOCTb», «OKCHJIbD», «OCHOBAHUS», «UIEIOUN», «KAYECTBEHHAs peakUus»,
CMHIUKATOP», «KHCIOTBI», «KHCIOPOJCOJEPXKALIUE KUCIOTB), «OECKUCIOPOAHbIE
KHUCIIOTBD», «KUCJOTHAsl CpEla», «ILENOYHasl Cpelay, «HEHUTpajbHas cpelay, «lIKajia
pH», «comm», «amMopdHBIE BELIECTBA», «KPUCTAUIMYECKUE BELIECTBA», «KPUCTAI-
JMYECKasl PELETKA», «MOHHAs KpUCTANIMYECKasl PEIIETKa», «aTOMHasi KpUCTaNInYecKas
peleTkay, «MOJIEKYJIIpHas ~ KpUCTaJUIM4ecKas  pEIIeTKay, «METaJUINYECKas
KPUCTAJIIIMYECKAs] PEILIETKA», «CMECH);

KJIaccu(UIUpPOBaTh CIOXKHBIE HEOPraHHMYECKHE BEHIeCTBA IO COCTaBY HA OKCHUIIbI,
OCHOBaHUs, KMCIOTHI U COJIM; OCHOBAHHUs, KMCIOTBI U COJIM IO PAaCTBOPUMOCTH B BOJC;
KHCJIOTBI 110 OCHOBHOCTH U COJIEPKAHUIO KUCIIOPOAA;

ONpEAEATh NPUHAMIEKHOCTh HEOPraHMYECKUX BELIECTB K OJHOMY M3 M3yUEHHBIX
KJIaCCOB (OKCH/IbI, JIETYYH€ BOJOPOJHBIE COCAMHEHUS, OCHOBAHM, KUCIOTHI, COJIM) IO
opmyure;

ONMCHIBATh CBOICTBA OTIENIbHBIX MPEACTaBUTEIEH OKCHIOB (Ha HpUMEpe BOJbI,
YIJIEKUCIOro ra3a, HeramleHOM W3BeCTH), JIETyYHMX BOJOPOJHBIX COEJUHEHUH (Ha
pUMepe XJIOPOBOAOPOJAa U aMMHaKa), OCHOBaHUU (Ha MpHUMEpe I'MAPOKCHJIOB HATpHS,
KaJIMsl U KalbLius), KUCIOT (Ha IPUMEPE CEPHOM KUCIIOThI) U CoJIel (Ha mpuMepe XJIopuia
HaTpus, KapOoHaTa Kanblus, pochaTa KaabIHs);

OIpEEIATh BaJICHTHOCTb U CTENIEHb OKMCIIEHUS 3JIEMEHTOB B BEILLIECTBAX;

COCTaBIIATH (OPMYJIBI OKCHJIOB, OCHOBAaHHH, KHCIOT M COJIEH 1O BaJICHTHOCTSM H
CTENEHSM OKHCIIEHHUS JIEMEHTOB, a TaKXe 3apsijlaM HMOHOB, yKa3aHHbIM B TaOnuie
PacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEH;

COCTaBJISITh HA3BaHMsI OKCHUJIOB, OCHOBAHUI, KUCJIOT U COJIEH; CPAaBHUBATh BAJIEHTHOCTb U
CTENEHb OKUCIIEHNSI; OKCH/IbI, OCHOBAHUS, KUCJIOTBI U COJIU 110 COCTaBY;

UCIIOJIb30BaTh Ta0JIUIy PACTBOPUMOCTH IS OTIPE/IEeIEHUs] PACTBOPHUMOCTH BEIIECTB;
YCTaHABJIMBATh T€HETHUYECKYIO CBSI3b MEXKIY OKCHJIOM U THAPOKCUAOM U HAa0OOPOT;
IIPUYUHHO-CJIEICTBEHHBIE CBSI3U MEX]y CTPOCHHEM aTOMAa, XMMHUUYECKOH CBS3bI0 U THUIIOM
KPUCTAJUIMYECKOM PEIETKH XUMUYECKUX COCTMHEHU;

XapaKTepU30BaTh aTOMHBIE, MOJIEKYJISPHbIE, HOHHbIE METAJUIMYECKHE KPUCTAJINYECKUE
PELIETKH; Cpely pacTBOPa ¢ MOMOILBIO Kajsl pH;

IIPUBOJUTH IIPUMEPHI BEIIECTB C Pa3HBIMU THUIIAMH KPUCTAJNIMYECKOU PEIIETKH;
NPOBOJIUTH HAOJIOJCHNUS 3a CBOWCTBAMH BELIECTB M SIBICHUSMH, NMPOUCXOASIIUMH C
BEIIECTBAMUY;

coOiroaaTh NpaBuiia TEXHUKU 0€30I1aCHOCTU IPY IPOBEACHUH HAOIIOI€HNUHN U OIBITOB;
HCCIIEN0BATh CPEAy PacTBOPA ¢ MOMOIIBIO MHIUKATOPOB; YKCIIEPUMEHTAIIBHO Pa3JINdaTh
KHUCJIOTHI U LIIEJI0YH, TIOJIB3YSACh UHAUKATOPaMH;

HCIIOJIb30BaTh MpPH PEHIEHUHM pPAcUeTHBIX 3a/lad MOHATHS «MaccoBasl J0Js dJeMEeHTa B
BEIIECTBE», «MaccoBas JIOJIA PACTBOPEHHOTO  BEIIECTBa», «OOBEMHAs  JOJ
razo00pa3HoOro BEUIECTBAY;

IIPOBOJIUTh PAacyeThl C HCIOJB30BAHUEM IIOHATHM «MaccoBass JOJIsI JJIEMEHTa B
BEIIECTBE», «MaccoBas JIOJA PACTBOPEHHOTO  BEIIECTBa», «OOBEMHAs  JOJ
razo00pa3HOro BELIECTBAY.

MeTanpeaMeTHbIe Pe3yJbTAThI 00VYeHU

Yyamuiics 10JKEH ymems.:

COCTaBJISITH HA OCHOBE TEKCTa TaOJIUIIbI, B TOM yucie ¢ mpuMeHenunem cpeacts UKT;
MOJ1 PYKOBOJACTBOM YUHUTEJIs IPOBOAUTH ONOCPEIOBAHHOE HAOIIOICHNE
MOJ1 PyKOBOJICTBOM yUUTEIN O(pOPMIIATH OTUET, BKIIOYAIOIIUN ONMMCAHUE SKCIIEPUMEHTA,



€ro pe3yiabTaTOB, BBIBOJIOB;

® OCYLIECTBJISITh MHAYKTUBHOE 00001IeHHEe (0T €IMHUYHOrO JOCTOBEPHOTO K oOuiemy
BEPOATHOCTHOMY), T. €. ONpPENENSATh OOILIUE CYIIECTBEHHbIE MPHU3HAKU ABYX M Oolee
00BEKTOB U (PUKCHPOBATH MX B (POPME NOHSATHUS UIIH CYKICHHUS;

® OCYIIECTBIJIATH JIEAYKTUBHOE 0000IIeHHE (TTOABEICHUE SIUHUYHOTO JOCTOBEPHOTO MO
o01miee JOCTOBEPHOE), T. €. aKTyallu3UPOBATh MOHIATHE WIN CYXJACHUE, U OTOXKICCTBIIATD
C HUM COOTBETCTBYIOIIME CYIIECTBEHHBIC IPU3HAKU OJTHOTO WK O0siee 00bEKTOB;

® OmIpeneNsTh aCleKT Kiaccu(uKanuuy;

® OCYIIECTBJIATH KIaCCU(PUKAIHIO;

® 3HATh M UCIOJH30BATH PA3IHYHBIC (POPMBI IIPEACTABICHUS KIacCU(DUKALIUIH.

Tema 4. W3MeHeHus:, npoucxoasimue ¢ Bemecrsamu (13u4)

[lonsiTe sBIEHUH Kak W3MEHEHUH, MNPOUCXOMAIIMX C BellecTBaMu. SIBieHus,
CBSI3aHHBIE C M3MEHEHHEM KPUCTAUIMYECKOIO CTPOEHHUs BEILIECTBA IIPU IOCTOSHHOM €r0
cocTage, (pusudeckue siBieHus. Gu3nuecKue SBJICHUS B XUMUU: TUCTUJUISLNS, KPUCTATUIU3AIH,
BBITIAPUBAHKE U BO3TOHKA BEIIECTB, IECHTPU(DYTUPOBAHHE.

SIBneHus, CBsSI3aHHBIE C HM3MEHEHMEM COCTaBa BELIECTBA, - XUMHUYECKHE PEaKIMH.
[IpusHakn © yclOBUS MpPOTEKaHMs] XHMMHUYeckux peakuuid. Ilonstue 00 »53Kx30- U
SHIOTEPMUYECKHX peakuusax. Peakunym ropeHuss Kak 4YacTHBIM ciydaid 3K30TEpMUYECKHX
peakui, NPOTEKAOIINX C BBIACICHUEM CBETA.

3aKOH COXpaHEHUS MAacChl BEIIECTB. XMMHYECKHE ypaBHEHHSA. 3HAUCHUE WHACKCOB U
koa¢¢pumenToB. CocTaBieHNE ypaBHEHUN XUMUUYECKUX PEaKLIUM.

PacueTsl mo xumuyeckuMm ypaBHEHUsM. PellieHue 3aad Ha HaxOXKJEHHUE KOJIWYECTBA
BEIIECTBA, MACChl WJIK 00beMa MPOIYKTa PEAKIMU 110 KOJIMYECTBY BEIIECTBA, MAacCe WIH 00beMy
HCXOOHOTI'O BEIIIECTBA. PacueTsl ¢ ncoab30BaHUEM ITOHSTHS «IOJIsD», KOrga HCXOJHOC BEIIECTBO
JJaHO B BHUJIE pAcTBOpa C 33aJIaHHOW MACCOBOM JI0OJIEH PACTBOPEHHOTO BEIIECTBA WIIM COAECPKUT
ONPEAEIIEHHYIO JIOII0 PUMECEH.

Peaknun paznoxenns. [loHATHE O CKOpPOCTM XMMHYECKMX peakiui. Karamm3aTopsl.
DepMEHTHI.

Peakiun coenunenus. Karanutuueckue n HekataauTudeckue peakmuu. OOpaTuMbie U
HeoOpaTUMBbIE peaklUu.

Peaknun 3aMemeHnsa. ONEKTPOXMMHMYECKHMH psAJl  HANpPsDKEHWM  METalioB, €ro
WCITOJIb30BAaHUE ISl POTHO3UPOBAHUS BO3MOXXHOCTH NMPOTEKAHUS PEAKIUN MEXIy MeTaJlJlaMu
Y paCTBOPAMM KHCIJIOT. Peakiiny BBITECHEHUS OJJHUX METAJUIOB U3 PACTBOPOB MX COJIEH APYTrUMHU
MeTaJlJIaMH.

Peakuuu o6mena. Peakuuu HeWTpanu3anuu. YCioBus MPOTEKaHUs peakuuii oOMeHa B
pacTBopax 70 KOHIIA.

Tunbel XUMUYECKUX peakiuid (M0 MPU3HAKY «YHCIO M COCTaB MCXOJHBIX BEIIECTB
MIPOJIYKTOB PEAKIIMK») Ha TPUMEPE CBOWCTB BOJABI. Peakims pazioXeHHUs - AJIEKTPOJIU3 BOIBI.
Peakiyuu coeuHEHNS - B3aMMOJCHCTBHE BOJBI C OKCHIAMH METAJJIOB U HeMeTaJUIoB. IloHsTHE
«TUIPOKCUIBDY. Peakmuu 3aMelnieHuss - B3aUMOJCWCTBHE BOABI C  IICJOYHBIMH U



IIEJIOYHO3EMENPHBIME  MeTa/llaMH. Peaknnn oOMeHa (Ha mpuMmepe Tuaponmsa cCyibduia
QIIOMUHUS ¥ KapOuIa KabIus).

Pacuérnbie 3agaum. 1. BpruncieHue no XMMUYECKUMM YpPaBHEHHUSM MacChl WIIH
KOJIMYECTBA BEILIECTBA MO M3BECTHON Macce WM KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYIAIOIIUX
B PEAKIMIO BEIICCTB MJIM MPOJIYKTOB peakuuu. 2. Briunciaenue mMacchbl (KOIM4ecTBa BELIECTBA,
00beMa) MpOAYKTa pEaKIMu, €CJIM M3BECTHA Macca MCXOAHOTO BEIUIECTBA, COJEPMKAIIETO
OTIpeNieNIeHHYI0 JoJi0 mpumecedl. 3. Bplumciienme Maccwl (KOJIMYeCcTBa BelIecTBa, 00bema)
MIPOJIyKTa PEaKIIMH, €CJIM U3BECTHA Macca pacTBOpa M MaccoBasi J0JIs1 PAaCTBOPEHHOT'O BEIIIECTBA.

IIpeaMeTHBIE PE3YJIbTATHI 00YUEHMS .

VYuamuiicst JOJKEH ymems.

e kiaccu(UUIUpPOBaTh XUMHUYECKHE PEAKIMH IO YUCIY U COCTaBY MCXO/IHBIX BEIIECTB H
NPOAYKTOB peakluu; TermioBoMy d(QexTy; HampaBlIeHUIO TMPOTEKAHHS PEaKINH;
Yy4aCTHUIO KaTajau3aropa;

® 1CIIOJIBb30BaTh TAOJIMIy PAacTBOPUMOCTU JJIsi ONpPEAESCHUS BO3MOKHOCTH IMPOTEKAHUS
peakuuii 0OMEHa; AIEKTPOXUMUYECKUN Psii HANPSDKEHUN (AaKTUBHOCTHU) METAIIOB JUIS
ompezieNieHusT BO3MOXKHOCTH IPOTEKAHUSA PEaKIUil MEeXIy MeTalllaMd U BOJHBIMHU
pacTBOpamMu KUCJIOT U COJIEH;

e Ha0IIOAATh W ONUCHIBATH NPU3HAKU U YCJIOBUS TEUEHUS XUMHUYECKUX PEaKLMH, J1enaTh
BBIBOJIbI HA OCHOBAHWU aHalIM3a HAOII0ICHUHN 32 SKCIIEPUMEHTOM;

® [POBOJUTH PACUETHI [0 XMMHUUYECKUM YPABHEHHUSM HAa HAXOXKJICHUE KOJIMYECTBA, MACChl
WM o0beMa NpPOAYKTa peakluu IO KOJIMYECTBY, Macce WIM OObEMY HMCXOIHOTO
BELIECTBA; C UCIOJIB30BAHUEM IOHATHUSA «IOJ», KOTAA UCXOAHOE BELIECTBO JAHO B BUIC
pacTBOopa C 3aJaHHOM MAacCOBOM [0JIE PAaCTBOPEHHOIO BEIIECTBA WM COACPKHUT
OIPEACICHHYIO JI0JII0 IPUMECEH.

MetanpeameTHbie pe3yJbTaTbl 00y4YeHHs
Yyamuiics 0JKEH ymems.:

® COCTaBJIATh HA OCHOBE TEKCTA CXEMBI, B TOM 4HUCII€e ¢ puMeHeHueM cpencts MKT;

® CaMOCTOSATENbHO OQOPMISATH OTYET, BKIIOYAIOIIMN ONHMCAHHWE HKCIEPUMEHTA, €ro
pE3yJIbTaTOB, BHIBOJIOB;

® HCNOJIB30BaTh TAaKOW BHJ MBICIEHHOIO (MI€albHOI0) MOJEIMPOBAaHUSA, KaK 3HAKOBOE
MoJIeJIMpOBaHuE (Ha IpUMepe YpaBHEHU XUMUYECKUX peaKIuii);

e pasnuyath 00BEM U COepKaHHUE MTOHSITHIA;

®  pAa3IMYaTh POJOBOE U BUJOBOE IMOHATHS;

®  OCYLIECTBJIATH POJOBUAOBOE OIIPEIEICHUE TOHITHH.

Jemoncrpanuu. Ilpumepsl Qu3uueckux SBJICHUH; a) IuUlaBleHHe mapaduHa; O)
T dy3us AYMUCTHIX BEIIECTB C TOpsIIEH JTaMIOYKkH HakaduBaHHs. [Ipumeppl XUMHUECKUX
SIBJICHH: a) TOPEHHE MarHus; 0) B3aMMOJICUCTBHUE COJISHON KHUCIOTHI C MPaMOPOM HJIH MEJIOM;
B) nosrydenue ruapokcuna meau (I1); r) pactBopenue noayyeHHOro rTUAPOKCHAA B KUCIOTAX; J1)
B3aumojeiicteue okcuga meau (II) ¢ cepHOM KHCIOTON TpHM HarpeBaHUU; €) Ppas3IOKEHUE
NepMaHraHaTa Kajus; ’) B3auMOJIeHiCTBUE pa30aBICHHBIX KUCIOT C METaJJIaMH.



IIpakTuyeckas padora Ne 4. [IpuzHaku XUMHUYECKUX PEAKIUMN.

KonTpoabHas padora Ned I3meHeHMSs, TPOUCXOAIINE C BEIIECTBAMM.

IIpeaMeTHBIE PE3YJIbLTATHI 00YUEHMS .

VYuamuiicst JOJKEH ymems.

e oOpamarbcss ¢ Ta0OpPAaTOPHBIM OOOPYJOBAaHMEM U HarpeBaTelIbHBIMUA TMPUOOpPaAMH B
COOTBCTCTBUH C ITpaBHUJIaMH TCXHUKHU 6€3OHaCHOCTI/I;

® BBIOJHATH MPOCTEHIIME TPHEMBl pPa0OTBHI C JA0OpPATOpPHBIM  O00OPYIOBAHHEM:
71a00pPaTOPHBIM MITATUBOM; CIIUPTOBKOIA;

e HaOIIOAATh 32 CBOMCTBAMU BEIIECTB U SIBJICHUSIMH, IPOUCXOISALIMMHE C BEIECTBAMH;

® ONUCBHIBATh XUMHYECKUHA HKCIEPUMEHT C IOMOIIBI0O €CTECTBEHHOTO f3bIKa U S3bIKA
XHUMHU;

® JCJIaTb BBIBOJHLI IO PE3YyJibTaTaM IMPOBCACHHOT'O SKCIICPUMECHTA,

® TOTOBUTH PACTBOPSHI C ONPEIACICHHOW MACCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;

® [IPUTOTOBHUTH PACTBOP M PACCUMTATH MACCOBYIO JIOJIIO PACTBOPEHHOTO B HEM BEIIECTBA.

MeTanpeaMeTHbIE PEe3VJIbTATHLI 00YUeHUA

Yyamuiicss 10JKEH ymems: CaMOCTOSITENIbHO HCIIONIb30BaTh ONIOCPEI0BAHHOE HAOIIOICHHUE.
Tema 5. PacrBopenue. PactBopbl. CBoiicTBa pacTBOpoB 3J1eKTPouToB (20 1)

[TonsiTue 00 SNEKTPONUTUYECKOW IUCCOLMALUU. ODJIEKTPOJIUTHI U HEDIEKTPOIUTHI.
MexaHu3M AMCCOLMAIMM 3JEKTPOJIUTOB C Pa3jIMYHBIM THUIIOM XMMHYecKOl cBsizu. CrerneHb
AIIEKTPOIIUTUYECKOH qucconranui. CUIIbHBIE U CI1a0bIe 2JEKTPOIUTBHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU AIEKTPOIUTHUECKON Aucconuanuu. MloHHble ypaBHEHUS
peakuuid. YciaoBUsS NPOTEKaHUS peaklUuu OOMEHa MEXIy 3JIEKTPOJUTaMH 10 KOHIIAa B CBETE
VMOHHBIX IIPE/ICTABJICHUIA.

Knaccudukaims HOHOB U UX CBOMCTBA.

Kucnotsl, ux kinaccudpukanus. Jucconuanus KUCIOT U UX CBOHCTBA B CBETE TEOPHUH
ANEKTPOJUTUYECKON AucCconMai. MOJEKyIspHble W HOHHBIE YPAaBHEHMS PEAKLIUNA KHUCIOT.
B3anmoneiicTBie KHCIOT € MeTaulaMu. OJIEKTPOXHUMUYECKUN PANl HANPSHKEHUA METaJlIoB.
B3anmoneiicTBre KUCIOT C OKCHMAAMU METAUIOB. B3anMomeicTBHE KHUCIOT C OCHOBAHUSIMH -
peaknms HeWTpanu3anuu. BzammonelcTBHe KHCIOT € COJsMU. Vcmonb30BaHWE TaOIHITBI
PacCTBOPUMOCTH JJISI XAPAKTEPUCTUKNA XUMHUUYECKUX CBOWCTB KUCIIOT.

OcHoBaHusl, ux Kiaccudukauus. Juccoumanys OCHOBaHUM M UX CBOMCTBa B CBETE
TEOPUU DIIEKTPOJIMTHUYECKOW JHUCCOIMAlUK. B3auMonencTBue OCHOBaHUWA C KHCJIOTAMH,
KACIOTHBIMM ~ OKCHIaMH U coisiMH. Vcronb3oBaHHe TaOMUIBl  PacTBOPUMOCTH  JJIS
XapaKTEPUCTUKH XMMHUYECKUX CBOWCTB OCHOBaHUM. Pa3nojkeHue HEpacTBOPUMBIX OCHOBaHUU
[IPUHArpPEBaHMHU.
Counn, ux kmaccuukanus U JUCCOLMAIUS PA3TUYHBIX THIOB cojieil. CBOHCTBa conell B cBeTe



TEOPUU DJIEKTPOJMTUYECKON auccouuanuu. BzammopaelcTBue cojeld ¢ MeTaulaMH, YCIOBHUS
MPOTEKAHUS ATUX peakuuii. B3anmoaeincTBue cojied ¢ KHCIOTaMH, OCHOBAHUSMH M COJISIMM.
Hcnons3oBanre TaOIUIBI PACTBOPUMOCTH JIJISI XaPAKTEPUCTUKH XUMUYIECKHX CBOMCTB COJICH.

O6o0mieHne cBeneHnit 00 OKCHIaX, NX KIacCU(UKAINN U XUMUYECKUX CBOMCTBAX.

I'enetnueckue pAaabl METAIJIOB 1 HEMETAJITIOB. I'eneTnueckas CBSI3b MCXKIY KilacCaMu
HEOPTraHNYCCKUX BEIICCTB

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKnuu. Oxucimurenp | BOCCTAaHOBUTCIIb,
OKHCJICHHUEC 1 BOCCTAHOBJICHHEC.

Peaknm MOHHOrO OOMEHa W  OKHCIMTEIBHO-BOCCTAHOBUTCIIBHBIC  PCaKIUH.
CocraBieHue ypaBHEHUI OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIUA METOAOM DJIEKTPOHHOTO
OastaHca.

CBolicTBa IMPOCTBIX BCHICCTB - MCTAJIJIOB U HEMCTAJIJIIOB, KHUCJIOT U CoJIel B CBETE Hpe,I[CTaBJ'ICHI/Iﬁ
00 OKHMCIUTEIHHO-BOCCTAHOBUTEIbHBIX mpoueccax.

IIpeaMeTHBIE Pe3YJbTATHI 00YVUEHHS:

VYvuamuiicst JOJKEH ymems.

® HCIOJNIB30BAaTh TPH XapPAaKTEPUCTHKE TMPEBPANICHUN BEMISCTB IOHSATHS: «PacTBOPY,
«ONEKTPOIUTHYUECKAS JAUCCOIHAINS, «IIIEKTPOIUTHDY, «HEIIEKTPOIUTHD», «CTENEHb
JVICCOIIMALINNY, «CWIJIBHBIE DIIEKTPOJIUTBI», «CIa0ble DIEKTPOIUTBD, «KATHOHBD,
«aHHUOHBDY, «KHUCIIOTBD», «OCHOBaHHS, «COMmy, «HMOHHbBIE peaKIum,
«HECOJIe00pa3yIoIIue OKCHIIBI», «COJE00pa3yrolue OKCHIBI», «OCHOBHBIE OKCHIBD»,
«KUCJIOTHBIE OKCHJBD), «CPEIHHUE CONU», «KHUCIbIE COJN», «OCHOBHBIE COINY,
«TeHEeTUYECKUU pAI», «KOKHUCIWUTCIBbHO-BOCCTAHOBUTCIIBHBIC PCAKIWH», «OKUCIUTCIIL),
«BOCCTAaHOBHTEIb), OKUCIEHUEY, «BOCCTAHOBIICHUEY;

® OMNUCHIBATH PACTBOPEHHE KaK (U3UKO-XUMHUECKUN MPOIIECC;

¢ WUIIOCTPUPOBATHL IIPHUMEPAMHU OCHOBHBIC TIIOJIOKCHUA TCOPHUU BJIGKT‘pOJIHTI/I‘ICCKOﬁ
JTUCCOLIMAIIMHU; TEHETUYECKYI0 B3aMMOCBSI3b MEXIY BelIeCTBaMH (IIPOCTOE BEIIECTBO —
OKCHUJT — THAPOKCU]T — COJIb);

® XapaKTCPHU30BaATb O6I]_[I/Ie XUMHYECKUE CBOMCTBA KHUCJIOTHBIX M OCHOBHEIX OKCH OB,
KHCIIOT, OCHOBAaHUW W CONEH C TO3UIMI TEOPHH DIEKTPOIUTHUECKON AMCCOIUAIINH;
CYITHOCTH JJICKTPOJIUTUICCKOW JUCCOIMAIIUN BEIISCTB C KOBAJICHTHOW TMOJSAPHOW M
MOHHON XUMHUYECKOU CBS3BIO; CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

® PUBOAUTH MPUMEPHI PEAKIUH, MOATBEPKAAIOIINX XUMUIECKIE CBONCTBA KUCIOTHBIX U
OCHOBHBIX OKCHIAOB, KHUCJIOT, OCHOBaHUH U COJ'ICI\/'I; CYIICCTBOBAHUEC B3aUMOCBA3U MCKIY
OCHOBHBIMH KJIACCAMU HEOPTAaHUYECKUX BEIIECTB;

e KIaccH(PUIUPOBATh XUMHUYECKHE PEAKIHMH IO «U3MEHEHUIO CTENeHeH OKHCICHUS
AJIEMEHTOB, 00pa3yIOIINX PearnpyOIINe BEIIeCTBaY,

® COCTaBIJIATh YPaBHEHHUs JJIEKTPOJIUTHYECKON JUCCOLMAIMU KUCIOT, OCHOBAaHUN U COJIEH;
MOJIEKYJISIpHBIE, TIOJHBIE U COKPAIICHHBIE WOHHBIE ypaBHEHHUs pEaKIUid C y4acTHEeM
AJIEKTPOJIMTOB; YPaBHEHUS OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX DPEAKIUH, HCIOIB3Ys
METOJ[ JJIEKTPOHHOrO OanaHca; YypaBHEHHUS pPEaKIUi, COOTBETCTBYIOIIUX IOCIIE-
JIOBAaTEIIbHOCTH  («IIETIOYKE») TMPEBpAIlCHUl HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;



® OMNpenensaTh OKUCIUTENb M BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAHOBJICHUE B
OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUSX;

® YCTaHABJIMBATh MPUYMHHO-CJIC/ICTBEHHBIC CBS3U: KJIACC BEIIECTBA — XHMHYECKHUE
CBOICTBa BEIECTBA;

e HaOMIOAATh M OMUCHIBATH PEAKIUU MEXKIY IIEKTPOIUTAMHU C MOMOIIbIO €CTECTBEHHOIO
(pPyCcCKOT0O MM POJTHOTO) SI3bIKA U A3BIKA XUMUHU;

® TIPOBOJUTH OMBITHI, MOJATBEPKAAIONINE XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB.

MeTanpeaMeTHbIE Pe3VJbTAThI 00VUEHNS

VYyanuiicst 10JKEH ymems:

JienaTh IOMETKH, BBIIIMCKH, IUTUPOBAHUE TEKCTA;
COCTABJISATH JIOKJIA[;

COCTaBJISITh HA OCHOBE TE€KCTa IpaKu, B TOM yuciie ¢ npuMeHeHueM cpeacts MKT;
BIIQJICTh TAKUM BUJIOM H3JIOKEHUS TEKCTA, KaK PaCCyKICHUE;

UCIIONIb30BaTh TaKOM BHJ MBICIEHHOTO (MIEaIbHOTO) MOJEIMPOBAHUS, KaK 3HAKOBOE
MOJICNIUpOBaHue (Ha MpUMEpe ypaBHEHUN PEAKIUU JUCCOLMAIIMN, UOHHBIX YpaBHEHUU
peaxiui, moxypeaxkuii OKUCICHUSI-BOCCTAHOBIICHUS );

® pa3nu4aTh KOMIIOHEHTHI JOKA3aTeIbCTBA (TE3UC, apryMEHTHI U (hOpMY J10Ka3aTeIbCTBA);
® OCYUIECTBJIATH NPSIMOE UHAYKTHBHOE JI0KA3aTENbCTBO.

JdemoncTpanuu. lcnelTaHue BeWIECTB M UX PACTBOPOB Ha AJIEKTPOIPOBOIAHOCTD.

3aBUCHUMOCTD AJIEKTPONPOBOJHOCTHA YKCYCHOM KHCJIOTHI OT KOHIIEHTpauuu. B3aumopeiicTBue
LIUHKA C Cepoi, CosiHOM KucnoTo, xmopuaoM meau (I1). 'openue maruus.

IpakTuyeckas pa6ora Ne S Monubie peakiuu.
IIpakTnueckas padora Ne 6. Perienue skciepuMeHTalIbHbIX 33]1a4.

KonTtpoabnas padora NeS PacrBopenue. PactBopel. CBoONCTBa pacTBOPOB
IIEKTPOJINTOB.

IIpeaMeTHBIE PE3YJabLTATHI 00YUEeHMS

VYyamuiicst JOJKEH ymems.

e oOpamarbcs ¢ J1abOpaTOpHBIM O00OpYyIOBaHMEM W HarpeBaTeIbHBIMH HpUOOpaMu B
COOTBETCTBUU C MPaBUJIAMU TEXHUKH 0€30MaCHOCTH;

® BBIIOJHATH MPOCTEHIINE NpPHUEMbl OOpaleHus ¢ JabOpaTOpHBIM O00OpYIOBAHUEM:
71a00paTOPHBIM ITATUBOM, CIIUPTOBKOIA;

e HaOIIOAATh 32 CBOMCTBAMMU BEIIECTB U SBJICHUSAMH, IPOUCXOASIIUMHE C BEIIECTBAMU;

® ONUCBHIBATh XMMHUYECKHH DKCIIEPUMEHT C IOMOILBIO E€CTECTBEHHOIO SI3bIKAa M S3bIKa
XUMUU;

e JIeNIaTh BBIBOBI 10 PE3YJITATAM IIPOBEJEHHOTO YKCIIEPUMEHTA.

MeTanpeaMeTHbIE Pe3VJbTAThI 00VUEHHS




VYyamuiicst JOJKEH ymems.

® OmpeneNsITh, UCXOAS W3 y4eOHOUW 3amadyu, HEOOXOIUMOCTh HEMOCPEICTBEHHOTO WIIH
OIIOCPEIOBAaHHOTO HAOJIIOICHUS;
®  CaMOCTOATENbHO (POPMUPOBATH MIPOTPAMMY IKCIIEPUMEHTA.

TpeGoBaHUs K YPOBHIO NOJATOTOBKH 00Y4ar0IIUXCS

B pesyinbrare n3yyeHus XMuMUM yYEHHK JOJKCH:
3HATH/IIOHUMATDH

® XUMHUYECCKYIO CUMBOJIMKY: 3HAKH XUMHUYECCKHUX 3JICMCHTOB, q)OpMy.]'IBI XUMHNYCCKHUX BCIHICCTB U
YpaBHCHUA XUMHUYCCKUX peaKI_II/Iﬁ;

® BaKHEHIIME XUMUYECKHE ITOHSATHA: XUMHUYECKUM QJICMCHT, aTOM, MOJICKYJIa, OTHOCUTCIIbHBIC
aTOMHAasd U MOJICKYJISIpHasA MAacCChbl, NOH, XUMHWYECKas CBA3b, BCUICCTBO, KJ'IaCCI/I(bI/IKaI_[I/ISI BCIICCTB,
MOJIb, MOJIsIpHad Macca, MOJ'IHpHLIﬁ O6’beM, XUMHUYCCKasA pCaKlusd, KJ'IaCCI/I(i)I/IKaI_II/ISI peaKHI/Iﬁ,
SJICKTPOJIUT u HEBJICKTPOJINUT, QJICKTPOJIUTHUYCCKAA Jucconuanus, OKHCIINTCIIb u
BOCCTAHOBHUTCJIb, OKHCJICHUEC N BOCCTAHOBJICHHUC,

® OCHOBHBIE 3aKOHbl XHMMHUHU: COXPAaHEHHMS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOJNYECKUI 3aKOH;

yMeTb
® Ha3bIBaTh: XUMUYECKHUE DJIEMEHTHI, COEIMHEHNS N3YUYEHHBIX KJIACCOB;

® OOBACHATH: (PU3NYECKHI CMBICII aTOMHOTO (ITOPSAIKOBOT0) HOMEpa XUMHUYECKOTO 3JIEMEHTA,
HOMEpOB TPYIIBI U NEPHOJA, K KOTOPBIM JIEMEHT NPUHAUIEKUT B MEPUOJNYECKON CHCTEME
J.1. MenneneeBa; 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB D3JIEMEHTOB B INIPEJENaxX MaJlbIX
NEPUOJIOB U TTIaBHBIX MOJATPYII; CYIIHOCTh PEaKIIUi HOHHOTO OOMEHa;

® XAapaKTCpHU30BaThb. XHUMHUYCCKHE OJICMCHTEI (OT BoaOpoOda 10 KaJ'ILI_II/IH) Ha OCHOBC HX
IIOJIOKCHHUA B HepHOHHqCCKOﬁ CHUCTEMC I[.I/I.MCHI[GJIGCBEI 1 0COOCHHOCTEH CTPOCHUSA UX aTOMOB;
CBA3b MCKAY COCTABOM, CTPOCHUCM U CBOMCTBaMH BCIICCTB, XUMHNUYCCKHUEC CBOMCTBA OCHOBHBIX
KJIaCCOB HCOPraHNMYCCKUX BCUICCTB,

® OTpEJIENATh: COCTaB BEUIECTB MO UX (hopMysiaM, MPUHAAIEIKHOCTh BEIIECTB K OMPEICICHHOMY
KJIACCY COCMHEHUMN, TUTIBl XUMHUYECKHX PEaKIUi, BAIEHTHOCTh M CTETICHb OKUCIICHUS DJIEMEHTA
B COCIUHEHUSIX, THUI XUMHYECKON CBSI3M B COCIUHEHUSIX, BO3MOKHOCTH MPOTEKAHUS PEaKIUit
HOHHOT0 OOMeEHa;

® COCTaBJIATH: (HOPMYJIbI HEOPTAHUYECKUX COCIMHEHHN M3YYEHHBIX KJIACCOB; CXEMBbI CTPOCHUS
aToMOB IiepBbIXx 20 n3seMeHTOB mnepuoanueckoil cucremsl J[.M.MenneneeBa; ypaBHeHUs
XUMHYECKHUX PEAKIUK;



® 00pamaThCsl ¢ XUMHUYECKOHN TIOCYI0M U TaO0OpaTOPHBIM 000PYI0BaHUEM;

® DACIIO3HABATh OMBITHBIM ITyTEM: KHUCJIOPOJ, BOJOPOM, YIJIEKUCIBIA ra3, aMMHaK; pacTBOPbI
KHUCJIOT U IIeJIoueH, XJI0pHI-, CyibdaT-, KapOOHAT-UOHBI;

® BBIYHCIIATHE: MAaCCOBYIO OOJIO XHMHYCCKOTO JJICMCHTA ITO (l)OpMy.]'IC COCAUHCHNA,; MaCCOBYIO
JOJIF0 BEIICCTBA B pacTBOPE; KOJIMYECTBO BEIICCTBA, 00beM uIU MacCy II0 KOJIHUYCCTBY
BE€IICCTBA, O6’BCMy HJIM MacCC€ pCarCHTOB WM IIPOAYKTOB PEAKIIHHU;

HCMOJIb30BATh TNPUOOPETEHHbIE 3HAHUSI W YMeHHsl B NPAKTHYECKOH JAesiTeJIbHOCTH H
MOBCEIHEBHOM KM3HHU JJIS:

® 0e30MacHOro oOpaleHus ¢ BeIeCTBaMU U MaTepHUaIaMu;

®5KOJIOTUYECKH I'PAMOTHOIO ITIOBEJICHUS B OKPYXKaIOLIEH Cpele;

®OLICHKH BJIMSIHUSA XMMUYECKOT0 3arpsI3HEHUs] OKPY KarOLIEN Cpellbl Ha OPraHU3M YEJIOBEKa;
O KPUTHUYECKOH OLEHKH UH(OPMAIMH O BELIECTBAX, UCIIOIb3YEMBIX B OBITY;

® [IPUTOTOBJICHUA paCTBOPOB 38.)1&HH01>1 KOHICHTpAIUU.

KpnTepml OLICHUBAHUA YCTHBIX OTBE€TOB U IMCbMCHHBIX pa60T o
XUMHUHU

Pe3ynbraThl 00y4YeHMs XMMMH JOJDKHBI COOTBETCTBOBAaTh OOIIMM 33ajaydaM IpeaMeTa U
TpeOOBaHUSAM K €r0 YCBOEHHUIO.

PesynbpTaThl 00yueHHs OIIEHMBAIOTCS 10 MATHOAUILHON cucTteMe. [IpHu olleHKe yuuThIBAIOTCS
CJIEAYIOUINE KaYeCTBEHHBIE TI0KA3aTEIN OTBETOB:

* r1yOMHa (COOTBETCTBUE U3YUYEHHBIM TEOPETUUECKUM 0000IICHHSIM);

*OCO3HAHHOCTh (COOTBETCTBUE TPeOyeMbIM B MPOTrpaMMe YMEHHSIM HPUMEHSTHh MOJYyYEHHYIO
UH(pOPMALIUIO);

*[I0JIHOTA (COOTBETCTBHE 00BEMY NMPOrpaMMbl U MH(POpMaIIUN yueOHHKA).

[lpy oueHKe YYMTHIBAIOTCA 4YMCIO M XapakTep OMMOOK (CyIIECTBEHHbIE WU
HECYIIIECTBEHHBIE).

CymiecTBeHHble OMIMOKHM CBSI3aHBbl C HEIOCTATOYHOM TJIyOMHOM M OCO3HAHHOCTHIO OTBETA
(HampuMep, YYeHHUK HETIPABUIHLHO yKa3all OCHOBHBIC TPU3HAKH MTOHITHH, SIBICHHUH, XapaKTepHbIE
CBOICTBa BEIIECTB, HEMPABUILHO C(HOPMYIMPOBAI 3aKOH, MPABUIIO U T.JI. WK YUYEHUK HE CMOT
MPUMEHUTh TEOPETHUECKUE 3HAHUS U1 OOBSCHEHUS M Mpe/ICKa3aHUs SBICHUH, YCTaHOBJICHUU
NPUYMHHO-CJIEICTBEHHBIX CBsI3€i, CpaBHEHUS U KiacCU(DUKALMU SIBICHUH U T. I1.).

HecymiecTBeHHbIE OMMOKN ONpEAESAIOTCS HEMOJHOTOM OTBeTa (Hampumep, yIyIIeHUEe U3
BUJIa KaKOTO-TM00 HeXapaKTepHOro (akTa Mpu ONMMCAHUH BElIeCTBa, mporecca). K HUM MOXHO
OTHECTH OTOBOPKH, OINHUCKH, JOMYIICHHbIE 110 HEBHUMATEIBHOCTU (HAapUMep, Ha JIBa U Oosee
YpaBHEHUH peakiuil B MOJIHOM MOHHOM BHUJE JOMYyIIeHa OJHa ouInOka B 0003HAYeHUH 3apsjia
HOHA).

PesynbraThl 00yueHHs IPOBEPSIIOTCA B MPOLIECCE YCTHBIX M MUCbMEHHBIX OTBETOB yUallluXcs,
a Tak’Ke MPH BBIIOJIHEHUU MU XUMHUYECKOT0 SKCIIEPUMEHTA.



O1eHKa YCTHOIO OTBETA

Onenka «5»: OTBET NOJHBIM M NPaBUIBHBIM HAa OCHOBAaHMM H3YYEHHBIX TEOpPHUH; MaTepuall
M3JI0KEH B OINPEJCICHHOW JIOTMYECKOW MOCIIEI0BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM; OTBET
CaMOCTOSTCIbHBIMN.

OuneHka «4»: OTBET NOJHBIM M NPaBWIbHBI Ha OCHOBAaHUM HM3YYEHHBIX TEOPHl; Marepual
W3JI0KEH B OIPEJEICHHONW JOTMYECKON MOCJIeN0BaTEILHOCTH, MIPU 3TOM JIONMYIIEHBI JBE-TPU
HECYIIECTBEHHBIC OITMOKH, UCITPABICHHBIC 110 TPEOOBAHUIO YUUTEIS.

Ouenka «3»: OTBET IOJHBIA, HO TMPU ATOM JOIYIIEHA CYIIECTBEHHAs OIIMOKAa MU OTBET
HEIIOJIHBIN, HECBS3HBIIA.

OneHka «2»:mpu OTBETe OOHAPYKEHO HEMOHUMAHHE YYalllUMCS OCHOBHOTO COJIEP>KaHUs
y4e0HOr0 MaTepuaia WIH JOMYIIEHbI CYIICCTBCHHBIC OMIMOKH, KOTOPHIC yUYalIHCS HE MOMKET
WCIIPaBUTD MPU HABOJISIIMX BOMIPOCAX YUUTEIIS.

OneHkKa NMCLMEHHLIX padoT

OuenKa IKCnepumMeHmanbHblxX YMEeHUIL

OreHka CTaBUTCS HA OCHOBAHUHU HAOIIOICHUS 32 YYallUMHCS U TUCbMEHHOTO OTYeTa 3a paboTy.
Ouenka «S5»: paboTa BBINOJTHEHA MTOJHOCTHIO U MPaBUIILHO, C/IEJIaHbI TPaBUIIbHBIC HAOIIOICHUS
U BBIBOJIBI; DKCIIEPUMEHT OCYIIECTBJICH IO TUIAHY C YY€TOM TEXHHKH OC30IMaCHOCTH W TIPABLI
paboThI c BEIIIECTBAMHU u 000pyI0BaHUEM; MPOSIBIICHBI OPTaHU3AIHOHHO-
TPYIOBbIE YMEHHUS (MOJAEPKUBAIOTCA YUCTOTa PabOYero MecTa U MOpsA0K Ha CTOJIe, IKOHOMHO
UCIIONIb3YIOTCS PEAKTHBBI).

Ounenka «4»: paboTa BBINOJIHEHA MPABUIIBHO, C/I€TaHbl IPABUIbHBIC HAOTIOACHUS U BHIBOJIBI, HO
MIPU 5TOM SKCIIEPUMEHT MPOBEJICH HE MOJHOCTHIO WUIIH JIOMYIICHBl HECYIIECTBEHHbBIE OLTUOKU B
paboTe ¢ BeliecTBaMu 1 000PYI0BaHUEM

Ounenka «3»: paboTa BBHIMOJHEHA MPABWJIBHO HE MEHEE YeM HAIOJOBUHY WM JOMyIIeHa
CyILeCTBEHHasi OMMOKAa B XOAE HKCIEPUMEHTa, B OOBSICHEHUHU, B OQPOpMIICHHH pabOTHI, B
cOONIOACHUM TMpaBUI TEXHUKU O€30MacHOCTH IMpH paboTe ¢ BellecTBaMU U 000py-
JIOBAaHUEM, KOTOPast HCTIPABIISETCS 110 TPEOOBAHUIO YUUTETISI.

Ouenka «2»: nonyimieHsl aBe (M 0Oojiee) CYIIECTBEHHBIE OIMMOKM B XOJ€ JKCIEPUMEHTA, B
00BsicHeHUH, B OohopMIeHUH PabOTHI, B COONIOJCHUU TMPABUJI TEXHUKH OE30MaCHOCTH MU
paboTe ¢ BemecTBaMU U O00OpYIOBAaHUEM, KOTOPBIC YYAIIUHCS HE MOXKET HUCIPABUTh JaXke IO
TpeOOBAHUIO YUUTEISI.

OuenKa yMeHuil peuiamsb IKCnePUMEHMAnbHble 3a0a4u

Onenka «5»: TUlaH pEHICHHS COCTaBJICH MPAaBWIBLHO, TPABWILHO OCYIIECTBICH IOA00D
XUMHUYCCKUX PCAKTHBOB U 060py)103aHI/1$[; JaHO ITOJIHOEC 00BsICHEHUE U CACJIaHbI BBIBOJHBI.
Onenka «4»: IUIaH PEMICHUS COCTaBJICH IPABWIBHO; MPABUIBHO OCYIIECTBICH TOI00D
XUMHUYECKHX PEaKTHUBOM M O0OpYIOBaHWs, MPH ITOM JAOMYIIEHO He Oojee ABYX HECYIIeCT-
BEHHBIX OIMOOK B OOBSICHEHUHU U BBIBOJIAX.

Onenka «3»: MJIaH pEUICHUS COCTaBIEH IMPABWIBHO; MPABUIBHO OCYIIECTBICH TMOI00D
XUMHUYECKHX PEaKTUBOB M 00OPYIOBaHMs, HO JOIMYIIEHA CYIIECTBEHHAs OINOKa B OOBSICHEHUU
U BBIBOJIAX.

Ouenka «2»: gomynieHsl a8e (M Oosiee) OmMMUOKH B IUIaHE PEIICHUS, B MOAO0PE XUMHUUYECKHUX
PEaKTUBOB M 000pYyIOBaHHS, B OOBSICHEHUH U BBIBOJIAX.



OueHKa yMeHUll peuans pacuemmuble 3a0auu

Onenka «5»: B JIOTHUECKOM pACCYXIEHHH M PEHICHWH HEeT OmHOOK, 3ajada pelieHa
parroHaIbHBIM CIIOCOOOM.

Onenka «4»: B JJOTHYECKOM PACCYkJIECHUU U PEIICHUU HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya
pelIeHa HepaMoHAIbHBIM CIIOCOOOM MIIHM JOMYIIEHO He OoJiee IByX HECYIIECTBEHHBIX OIIHUOOK.
Onenka «3»:B JIOTMYECKOM PACCYKACHUM HET CYLIECTBEHHBIX OHIMOOK, HO JIOMyIlIeHa
CylLIeCTBEHHasl OIIMOKa B MAaTEMAaTHYECKUX pacueTax.

OneHka «2»: UMEI0TCs CYLIECTBEHHbIE OIIMOKU B JIOTHYECKOM PAcCyKJICHUU U B PEIICHUH.

OuenKa nuCbMEeHHbLIX KOHMPOJAbHBIX PADOMm

OueHka «5»: OTBET MOJHBIA U MPAaBUIIbHBINA, BO3MO)KHA HECYIIECTBEHHAsI OLIHOKA.

Ounenka «4»: OTBET HEMOJIHBIN UK TOMYILIEHO He OoJiee ABYX HECYLIECTBEHHBIX OLIMOOK.
Onenka «3»: paboTa BBHIIIOIHEHAa HE MEHEE YeM HAIOJIOBHHY, JOIYyIIEHa OJHA CYIECTBEHHAs
OLIMOKa U MPHU 3TOM JBE-TPU HECYIIECTBEHHBIE.

Ounenka «2»: paboTa BBINOJIHEHA MEHBIIE YEM HAMOJIOBUHY WU COJEPKUT HECKOJIBKO
CYLIECTBEHHBIX OILHOOK.

[Ipy olEeHKE BBHINOJIHEHUS NHCbMEHHONW KOHTPOJIBbHOM paboThl HEOOXOAMMO YUMTHIBATH
TpeGoBaHuUs euHOTO OphorpahuIecKoro pexxuma.

OTmeTKka 3a HWTOTOBYK) KOHTPOJIbHYIO pabOTy KOPPEKTHPYET MNPEALIECTBYIOIINE IPU
BBICTABJIEHUU OTMETKHU 32 YETBEPTH, MOIYTOJIUE, TOI.

Ouenka nUCbMEeHHbIX KOMOUHUDOBAHHBIX KOHMPOIbHBIX PADOM

Ounenka «5»: 88-100% BEITIOTHEHHS
Ounenka «4»: 62-86%0 BBINOJIHEHUS
Onenka «3»: 36-60%0 BbIOIHEHUS
Ounenka «2»: 0-34% BeIIOIHEHUS

Y4yeOHO-TEMATHYCCKHH IJIAH

TemaTuueckui 0J10K
Ne (TemMa y4yeOHOI0 3aHATHSA NPH OTCYTCTBUH Koawuecrso
TEMATHYEeCKOro 0J10Ka) Hacon
1 BBenenne B XUMHIO 6
2 ATOMBI XUMHUYECKUX DJIEMEHTOB 10
3 [IpocTsie BemecTBa 7
4 CoeMHEHNs] XUMHYECKUX DJIEMEHTOB 14
5 N3MeHeHus1, MPOUCXOISIIINE C BEIECTBAMHU 13
6 PactBopenue. PactBopsl. CBOWCTBA pPacTBOPOB AJICKTPOJIUTOB 20
Hroro 70




IlepeueHb MpakTH4YeCKUX padoT

Ne Tema

1. [Ipaktnueckas padora Ne 1. Ilpauma Th npum pabore B XHMHUYECKOM
kabunere. Ilpuembl oOpameHus ¢ 1abOpaTOPHBIM OOOPYJOBAHUEM H
HarpeBaTeIbHBIMU pUOOpaMH.

2. [TpakTrueckas padota Ne 2. HabmroneHust 3a TOpsIIed cBedoi

3. [Tpaktrueckas padota Ne 3. [IpuroroBieHue pacTBopa caxapa v ONpeacICHUe
MacCOBOH J0JIM €T0 B pacTBOPE

4, [IpakTrueckas padota Ne 4. [Ipu3Haky XUMHUECKHX PEAKIIHA.

5. [IpakTuueckas padorta Ne 5. MonHble peakuuu

6. [IpakTuueckas paborta Ne 6. Penienne skcriepuMeHTaIbHBIX 3a7a4.




Y4eOHO-MeTOAUYECKOE O0ecriedyeHre 00pa3oBaTeIbHOM
HesITeJIbHOCTH

1. JlutepaTtypa, ucnosib3yemMasi yuuTeaeM:
- OCHOBHAs IUmMepamypa

1. T'abpuenssa O.C. Ilporpamma kypca xumum i 8-11 kimaccoB o0mieo0pa3oBaTeIbHBIX
yupexaenuit. — M.: Ipoda;

2. I'abpuensa O.C. Xumus: § kiacc : yueOHHK I 001Ie00pa3oBaTeIbHBIX yUpeKIeHUN. — M.:

HApoda.
- JonoIHUmMeNbHAs Iumepamypa

1. Tabpuensn O.C. Uzydaem xumuto B 8 kiI.: mumakrudeckue marepuaisl / O.C. 'abpuernsH,
T.B. CmupHosa. — M.: biuk ruitoc

2. Xumus: 8 KJIacc: KOHTPOJIBHBIE W TpoBepouHbie paboThl kK yueOHuky O.C. I'abGpuensna
«Xumust. 8 kmace» / O.C. IN'abpuensn, I1.H. bepeskun, A.A. Ymakosa u np. — M. : JIpoda;

3. Tabpuensn O.C., Bucko6oiinukoBa H.II., fmykoBa A.B. HacronmpHas KHHMTra y4uTels.
Xumus. 8 ki1.: Meroauueckoe rmocodue. — M.: Jlpoda;

4. T'abpuensa O.C., Pynos H.H., Tonkynos B.M. Xumudeckuii SKCIIepuMEHT B LIKOJIE. 8 KIlacc.
— M.: Jlpoda

5. Anxumuk (http://www.alhimik.ru/) - oquH U3 JTydmmx caiiToB pycCKOSI3bIMHOIO XMMUYECKOTO
WHTepHeTa OPHEHTUPOBAHHBIN HA YUUTENS U YUYCHUKA, TIPENOIaBaTeNsl U CTY/ICHTA.

2. Jlutepatypa, peKoMeHayeMas s y4aluxcs.
- OCHOBHAs TUMepamypa

labpuensu O.C. Xumus: 8 kiace : yueOHUK 11 00111€00pa30oBaTEIbHBIX YUpeKAeHUH. — M.:

Hpoda.
- 0ONOIHUMENbHAS TUMepamypa
1. XKypHan «Xumus B WIKOJIE»;

2. Konrtpen - Xumusa ans Bcex (http://kontren.narod.ru). - uHpOopManmoHHO-00pa3oBaTEIbHBIN
CalT A1 TeX, KTO U3y4aeT XUMHIO, KTO €€ MPEIOoJIaeT, A BCEX KTO HHTEPECYeTCss XUMUEH.

3. Anxumuk (http://www.alhimik.ru/) - oIuH U3 Ty4IIuX CAaTOB PyCCKOS3BIYHOTO XUMUYECKOTO
WuTepHeTa OpUSHTHPOBAHHBINA Ha YIUTENS U YUCHHUKA, TPETIOIaBATEIIS U CTY/ICHTA.

4. DHIUKIIONIEIUYECKUN CITOBAPh FOHOTO XUMHKA

3. Meaunapecypchbil.
e (D «Heopranuyeckas XuMus», U3JaTEIBCTBO «Y YUTEIb)
e (D «llIxomna Kupunina u Medoaus», n31aTeIbCTBO «Y YUTEIb
o Xwumus. [Ipocsemenne «Heoprannueckass Xumusi»,. 8 kiacc. (Ha 2-X JUCKax)
o Xwumus (8-11 xnacc). Bupryansnas nabopatopus (yaeOHOE dJIEKTPOHHOE U3JaHNE)



KajgengapHo-reMmaTnyeckKui 1JiaH 8 Kjace

Ne Ne HaumeHoBaHue pa3jaesioB, TeM Tun ypoka Jara Ipumeuanus
YPOK | ypOKa NPOBEICHUSA
a TeMbI YpOKa
BBEJIEHMUE (6 4acos)
1 1 BBoanbiii unctpyktaxxk no Tbh. Ilpenmer Ypok
xumuu. Bemecrtsa. H3y4YeHUS
HOBOT'O
Marepuaia
2 2 [IpeBpamenuss BemectB. Poas xumum B | KomOMHUPOB
JKU3HU YEJIOBEKA. AHHBIN
3 3 IIpakTuyeckas padora: Nel. «IIpuémsl Ypok
oOpaiueHus C nabopaTopHbIM | (HhOpMUpPOBaH
000pyI0BaHUEMY usi
MPaKTUYECKU
X YMEHUH
4 4 IMpakTH4eckan padora No2. Ypok
«Habmoienne 3a ropsmieit CBe4omn» (dhopmupoBan
usi
MPAKTUYECKU
X YMEHHM
S 5 [lepuoanueckas cucrema xumudeckux | KomOunHupos
snemenToB J[.MI. MeHaeneeBa. 3Haku aHHBIN
XUMUYECKHUX DJIEMEHTOB.
6 6 Xumunyeckue ¢opmynsl. OtHocutenbHas | KomOunupos
aTOMHAasi U MOJIEKYJISIpHAsi MacChl. AHHBIN
Tema 1. Atombl XuMH4YecKHUX 3JjieMeHTOB (10 yacoB)
7 1 OCHOBHBIE CBEJICHUSI O CTPOEHUHU aTOMOB. Ypok
M3yUYeHUS
HOBOTO
Marepuaia
8 2 WU3menenns B coctaBe sjuep aromoB | KomOuHupos
XUMHUYECKHX AJIEMEHTOB. M30TOIbI. AHHBIN
9 3 CtpoeHnue IeKTPOHHBIX 00071049eK aToMOB | KoMOMHUPOB
AHHBIN
10 4 N3menenne  ymcma  snekTpoHOoB  Ha | KomMOWMHUPOB
BHEILIHEM YHEPreTUYECKOM YPOBHE aTOMOB aHHBIN
XUMHUYECKHUX IJIEMEHTOB
11 5 Honnast cBsI3b Kom6unmpos
AHHBIN
12 6 KoBaneHTHast HETIOSIpHAs CBS3b. KombOunanpos

AHHBIA




13 7 KoBanenrtHas nojsipHas cBs3b. Komb6unnpos
AQHHBII
14 8 Merammueckas cBsizb. Kpucrammmueckue | KomOuHUpOB
pELIETKH. AHHBIN
15 9 O0o01IeHre U cucTeMaTu3alys 3HaHuit 00 VYpok
JJIEeMEHTax: MeTajlax M HeMeTallaX, O | IMPOBEPKU U
BHJIaX XHUM. CBSI3HU. OIICHKU
3HaHUI
16 10 Koutpoabnas pa6ora Nel "Atomsl Ypox
XUMHUYECKHX 3JIEMEHTOB" IIPOBEPKU U
OILICHKH
3HAHUMI
Tema 2. I[Ipoctbie BemmecTBa (7 4acoB)
17 1 [IpocTsle BemecTBa — METaJUIbI. Ypok
U3YYECHUS
HOBOTO
MaTepuaia
18 2 [IpocTsle BemecTBa — HEMETAJUIBI. Komb6unupos
AHHBIN
19 3 KomnyectBo BemectBa. Mossipast Mmacca. | KomOuHUpOB
AHHBII
20 4 MossipHbIif 00BEM T'a30B. KomOunupon
AHHBII
21 S Pemenne  3amau Ha ~ BBIYMCIICHHUE Ypok
KOJIMYECTBA BEIIECTBA, MACChI, 00bEeMa. dhopmupoBan
usi
MPaKTUYECKH
X YMEHHH
22 6 O0o01IeHre U CHCTeMAaTH3alns 3HAHUH 110 Ypoxk
teme «IIpocThie BeniecTBa» MIPOBEPKU U
OLICHKH
3HAHUU
23 7 KonTposbnass pabGora Ne2 «IIpocteie Ypok
BEILIECTBA» MIPOBEPKU U
OILICHKH
3HAHUU
Tema 3. CoeiuHeHUs XMMHUYECKHUX 3J1eMeHTOB (14 yacoB)
24 1 Crenedb OKMCIEHHS. Ypok
H3yUYCHUS
HOBOTO
MaTepuaia
25 2 bunapubie coenunenus. Jleryune Bogopojanbie | KoMmOMHUPOB
COCIMHCHU . aHHbIN
26 3 Oxcunpl. Baxuelmue oxcuabl B mpupozne u | KomMOMHHUPOB
JKHU3HH YCJIOBCKA. aHHbIN
27 4 OcHOBaHwMsL. KombOunanpos
AHHBIN
28 5 Kucotsr. KomOunamnpos




AHHBIN
29 6 Comn. KoMOunMpoB
AHHBIN
30 7 Kpucrammyaeckne peméTk. KomOunnpos
AHHBIN
31 8 YucTeie BEMECTBA H CMECH. KombOunnpos
AHHBIN
32 9 MaccoBas n 00bEMHast 1OJIHM KOMIOHEHTOB B | KOMOMHHPOB
CMECH. aAHHBIN
33 10 IpakTuyeckasi pabora Ne3 Ypox
«IIpuroroBnenue pactBOopa caxapa ¥ | GpopMHpPOBaH
ONpEeNIeJICHUE MAacCOBOM JIOJIM caxapa B usi
pacTBOpe». MPaKTUYECKHU
X YMEHHUU
34 11 O6obmenne  1mo  teme  «CoeauHeHuUs Vpoxk
XUMHNYECCKHUX DJICMECHTOBY. IIPOBEPKU U
OIICHKH
3HAHUU
35 12 3akpericHHe MPOHJICHHOTO MaTepuara. Ypox
cucreMarusa
101707871
0000111eHNSA
3HAHUMI
36 13 [ToaroroBka K KOHTPOJILHON padoTe. Ypok
cucreMarusa
11707871
000011eHus
3HAHUU
37 14 KonTponbnaa padora Ne3 «CoeauHeHus Ypok
XUMHYCCKHUX 3JICMCHTOB)» IIPOBEPKU U
OIICHKH
3HAHUMI
Tema 4. 3smMeHenus, npoucxoasiuue ¢ pemecrsamu (13 yacos)
38 1 O®uznyeckue  SABICHUS B XUMHH. Ypok
XHUMHUECKUE PEAKIUU. U3y4YeHUs
HOBOTO
Marepuaia
39 2 3akOoH CcoXxpaHeHHs Macchl BemecTB. | KomMOuHMpOB
XHUMHUYECKUE YPABHECHUS. AHHBIN
40 3 XuMH4ecKue YpaBHEHHSI. Peakuun | KomOunupos
pa3I0XKEHHUS. AHHBIN
41 4 Peakuuu coequHenus. KombOunanpos
AHHBIN
42 5 Peaknun 3amenienus. Kom6unupos
AHHBIN
43 6 Peakuun obmeHa Kom6unmpos
AHHBIN
44 7 IIpakTnyeckas padora Ned. IlpusHaku Ypok
XUMHYECKHUX PEAKLIUM. ¢dhopmupoBan
us
MIPAKTUYECKH




X YMEHHUMU

45 8 Tumnel XUMUYECKUX peaknuii Ha npumepe | KomOMHUPOB
CBOWCTB BOJbI. AHHBIN
46 9 Pacu€Tel M0 XMMUYECKUM yPaBHEHUSM. Ypox
¢dbopmupoBan
usi
MPAKTUYECKH
X YMEHUMI
47 10 Pacuérbl N0 XUMUYECKUM YPaBHECHHUSIM. Ypok
dhopmupoBaH
us
MPAKTHYECKU
X YMEHHMU
48 11 O0001menue 3HaHui o TeMe «M3MeHeHus, Ypok
MPOMCXOISIINE C BEIIECTBAMI. MIPOBEPKH U
OILICHKH
3HAHUMI
49 12 [ToaroroBka Kk KOHTPOJIBHOM pabdoTe. Ypok
cucTeMaTh3a
IUU U
0000111eHus
3HAHUU
50 13 KontpoabHnasi padora Ne 4 «V3meHenus, Ypoxk
MPOUCXOISIINE C BEIIECTBAMUY. MIPOBEPKHU U
OLICHKHU
3HAHUU
Tema 5. PactBopenue. PactBopsl. CBOMCTBA pacTBOPOB 3JIEKTPOJIUTOB (20 yacoB)
o1 1 PactBopenne. PacTBOpUMOCTB BEIIECTB B Ypok
BOJIE. U3y4eHUs
HOBOTO
MaTepuaia
52 2 ONEeKTPOIUTHI U HeaneKTposuThl. | KomMOuHupoB
DNEeKTpOIUTHYECKAs TUCCOIHALIUS. aHHBIN
53 3 OcuoBubie nonoxenus TO/I. KomOunupos
AHHBIN
54 4 Honnble ypaBHEHUS. KomOunnpos
AHHBIN
55 5 IIpakTuyeckas padora NeS. MoHHsie Ypox
PEaKINH. ¢dbopmupoBaH
us
MIPaKTUYECKU
X YMEHUI
56 6 Kucnots! B ceere TO/I. KomOunupon
AHHBIN
57 7 Penrenue 3ajad, BBIIIOJTHEHUE Ypok
yIpaXXHEHUH MO0 KUCIOTaM. (dbopmupoBaH
us
MIPaKTUYECKU
X YMEHHI
58 8 OcnoBanus B cBete TO/1. Kombunupon
AHHBII
59 9 Pemenue 3ajad, BBINOJIHEHHUE Ypok




YIPa)KHEHUM 110 OCHOBAHUSM.

¢dbopmupoBaH

usi
MIPAKTUICCKU
X YMEHUM
60 10 Couu B cBere TO/I. Kombunupos
AHHBIN
61 11 Pemenue 3ana4, BeINOJHEHUE Ypok
YIIPAXXHEHUH IO COJISAM. (popmuposan
us
MPAKTUYECKH
X YMEHHMU
62 12 Okcupl, uX KinaccuuKaius U CBONCTBA. KomOunnpos
AHHBIN

63 13 ['enernyeckass cBsA3b Mexay Kkiaccamu | KomOuHMpOB
HEOPTaHMYECKUX BEIIECTB. AHHBIN

64 14 IIpakTuyeckass padora Ne6 Pemienue Ypok
AKCIEPUMEHTAIBHBIX 3a7a4. opmupoBan

ust
PAKTHYCCKH
X YMEHUH

65 15 Knaccudukanms xummuecknx peaknuii. | KomOunupos
OKHCITHTEIbHO—BOCCTAaHOBUTEIIHHBIC AHHBIN
peaKIuu.

66 16 YnpaxHeHus 0  COCTaBJICHUIO Ypoxk
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIE dhopmupoBaH
peakuu. us

MPAKTHYECKH
X YMEHUI

67 17 O00011IeHNE U cUCTEMATH3AINs 3HAHUN 3a Ypok

Kypc 8 Kiacca, perieHue 3a/1ad. MIPOBEPKH U
OIICHKH
3HAHUU

68 18 [TonaroroBka K KOHTPOJIBHOMU poOOTE. Ypok

CUCTEeMaTH3a
101707871
00001IeHUS
3HAaHUU

69 19 KontpoabsHasi padora NeS «PacTBopsr. Ypox
Peaknmm moHHOTO OOMEHaY. HIPOBEPKHU 1

OIICHKH
3HAaHUU

70 20 HroroBoe 3ansitue. Kom6unmpos

AHHBIN




