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Paboyasa nporpamMmma no xmmMumn ana 9 Knacca coctaB/eHa Ha OCHOBE:
1 3akoHa «O6 o6pasoBaHun B Poccuiickoil Pegepaunm» ot 29.12.2012r. Ne 273- @3 (c
N3MEHEHUNAMN);

2. ®efepanbHOro rocyaapCTBeHHOro obpasoBaTenbHOro CraHfapTa OCHOBHOroO o6uiero obpasoBaHus,
YTBEPXAEHHOro nprkasom MuHucTepcTBa 06pa3oBaHMs M Hayku Poccuiickoit defepauun oT
17.12.2010r. Ne1897 (C U3MEHEHUAMUN U LOMOMHEHUAMN);

OCHOBHOI1 06pa3oBaTeNbHON NPOrPaMMbl LLKOSbI;

Y4ebHOro nnaHa LKonbI;

M040BOro y4ebHOro KaneHgapHoro rpadvka Ha TeKyLW Ml y4ebHbIR rog;

Pabouein nporpammbl nog asTopctBoM [apa H. H. ®IOC. Xumus. MNpeameTHas NMHUA Y4eOHUKOB
. E. Pyasutuca, ®. I'. ®enbgmaHa. 8-9 knaccel. MNpocseweHme. 2013r.;

7. Y4ebHuka Pypsutucal .E., PenbgmaHa &. . Xumua. 9 knacc. PIrOC. MpocseweHune. 2017r.

[S2NCLEE e

OCHOBHbIle Lienu v 3aaun:

e C03[aTb YCNOBUA A4/ NPOSIBIEHUS U Pa3BUTUA CNOCOOGHOCTEN 1 MHTEPecoB pebeHKa;

e chopMUpOBaTb XeNaHWe WU YMeHMEe YUMTbCH M Ha 3TON OCHOBe 06ecneynTb pa3BUTME Yy pebeHKa
4yBCTBa COGCTBEHHOIO JOCTOUHCTBA;

* MOTMBMPOBATb MHTEPEC K 3HaHUSIM U CaMOMO3HAHUIO;

* OKaszaTb MOMOLLb B NPMOBPETEHNM ONbITa OOLLEHNA U COTPYAHNYECTBA;

* cthopmMupoBaTh NepBble HaBblKM TBOPYECTBA;

* 00ecneynTb JOCTAaTOYHO MPOYHY 6a3nCHYH0 06LLeo6pa3oBaTe/ibHy0 NOArOTOBKY.

o o00ecneuntb MNONyYeHME BbIMYCKHMKAMU  KauyeCTBEHHOro 06pa3oBaHWs,  MNOATBEPXKAaeMOro
pesynbTataMn He3aBUCUMMOW 3kcnepTusbl EFD, pesynbtatamy MNOCTYNAEHUS B MPECTUXKHbIE
yuebHble 3aBefleHNs BbICLLEr0o U CpefHero npodeccnoHanbHoro o6pasoBaHus

o 00ecneuntb pasBUTME TEOPEeTUUYECKOr0 MbIWIEHNS W BbICOKUMA YPOBEHb 06LLEKYNbTYPHOIO
pa3BUTUS;

3yyeHne Xumumn B OCHOBHOM LLKO/E HarpaB/eHo:

* Ha OCBOEHMNE BaXKHENLINX 3HaHWU 06 OCHOBHbIX MOHATUAX W 3aKOHAX XUMUN, XMMUYECKO CUMBOINKMY;

* Ha OB/ajeHMe YMeHUAMU HabnpaTb XMMUYECKME SABMEHUS, MPOBOAUTb XUMUYECKUI 3KCNEPUMEHT,
NPOV3BOANTL pacyeTbl HA OCHOBE XUMMUYECKUX (DOPMY/ BELLECTB U YPaBHEHNI XUMUYECKUX peakLuii;

* Ha pa3BMTME NO3HABaTe/bHbIX UHTEPECOB W WHTE/NEKTyalbHbIX CMOCOOHOCTE B npoLecce npoBefeHUs
XMMMWYECKOr0 3KCNEepUMEHTa, CaMOCTOATE/IbHOTO NPUOGPETEHNS 3HAHWIA B COOTBETCTBMMU C BO3HUKAIOLL UMM
YXU3HEHHbIMY NOTPEOHOCTAMY;

* Ha BOCNUTaHMe OTHOLUEHUS K XMMUUN KakK K OAHOMY U3 (hyHAAMeHTa/lbHbIX KOMMNOHEHTOB €CTeCTBO3HaHUS
Y 3NeMeHTY 06LLeYenoBeYeCKOW Ky/bTypbl;

* Ha NpPVYMEHeHVE MOMTyYeHHbIX 3HAHUIA 1 YMeHWI Ans 6e30MacHOro MCNosb30BaHUA BELLECTB U MaTepuanos
B OGbITY, CeNbCKOM XO035IMCTBE M Ha NPOM3BOACTBE, PELUEHUS NMPAKTUYECKUX 3a4ay B MOBCELHEBHON XXU3HW,
npesynpeXxaeHns ABeHNA, HaHOCALLMX BPes 340POBbIO YeI0BEKA U OKPYXXatoLLeid cpese.

3agaun n3yyeHus XMmnm.

o ®dOpMMpOBaHME Y YYaLLMXCA 3HAHWUSA OCHOB XMMMWYECKON HayKu: BaXKHeWLMX (PakTopoB, MOHATUM,
XVMUYECKNX 3aKOHOB W TEOPWUiA, A3blKa HayKW, AOCTYMHbIX 0606LEeHU A MUPOBO33PEHYECKOrO0
XapakTepa.

* Pa3BuTue yMeHWl Habnogatb M OOBLACHATL XUMUYECKME SABNEHWS, MPOUCXOAsLLME B MNPUPOAE,
nabopaTopun, B NOBCEAHEBHOW YXU3HW.

o ®dopMupoBaHWe CcheunanbHbIX YMEHWA: obpawatbCqd C BeLlecTBaMM, BbINOMHATL HECNOXHbIE
9KCMEPUMEHTBI, C06/04as NpaBUIN TEXHWKM 6e30MacHOCTM; rPaMOTHO MPUMEHATb XMMUYECKMe
3HaHMA B 06LLEHMMN C MPUPOAOIA N B NOBCELHEBHOW XKN3HN.

* PackpbiTve TyMaHWCTUYECKOW HanpaBfEHHOCTU XWMUW, ee BO3pacTaloleidl ponu B peLueHun
rNaBHbIX NPO6aeM, CTOALWMX Nepes YeN0BeYeCTBOM, M BKNafa B HAYUHYHO KapTUHY Mumpa.

* Pa3BuTUE NNYHOCTU OOYYAKOLLMXCH: UX WHTENNEKTyanbHOe U HPaBCTBEHHOE COBEPLUEHCTBOBaHNE,
(hopmMMpoBaHUE Y HUX FYMaHUCTUUYECKMX OTHOLUEHUI 1 3KONOrMYecKn LienecoobpasHoro noseaeHms
B GbITY M B npovuecce TPYLOBOM AeATeNlbHOCTH.

NNAHWPYEMBIE PE3YJIbTATblI OBYYEHUNA.
JINYHOCTHBIMK pe3ynbTaTaMun M3yUeHUs npeameTa «XUMUa» SBNSKOTCS CNeAyHoLLNe YMEHMS:
MocTeneHHo BbICTpaMBaTb COGCTBEHHOE LIENOCTHOE MUPOBO33PEHNE:



- 0CO3HaBaTb COBPEMEHHOe MHOroobpasve TUMNOB MWPOBO33PEHUS, OOLLECTBEHHbIX, PEeUrNO3HbIX,
aTeUCTUYECKNX, KYNbTYPHbIX TPaguuuii, KOTOpble ONpefenstoT pa3Hble 0O0bACHEHWUS MPOUCXOAALLEro B
MUpE;

- C YYETOM 3TOr0 MHOroo6pasus MOCTerneHHO BblpabaTbliBaTb CBOM COOCTBEHHbIE OTBETbl HA OCHOBHbIE
YXM3HEHHbIE BOMPOCHI, KOTOPbIE CTAaBUT JINYHbIA XXMU3HEHHbIN ONbIT;

- YUMTbCH MpU3HaBaTb NPOTUBOPEUYMBOCTL U He3aBepLUEHHOCTb CBOWX B3rNA40B Ha MUP, BO3MOXHOCTb UX
N3MEHEHNS.

YunTbCAd UCMNOMb30BaTb CBOM B3rNsf4bl Ha MUP A1 OOBACHEHWA Pa3IUYHbIX CUTYaLUid, peLleHuns
BO3HMKAIOLLMX MPO6/EM U U3BNEYEHUS XNZHEHHBIX YPOKOB.

Oco3HaBaTb CBOW MHTepechbl, HaXo4WTb W M3yyaTb B yyebHMKax MO pasHbIM MpeiMeTam martepuan (M3
MaKCUMyMa), UMeOLL WA OTHOLLEHME K CBOMM UHTepecam.

Wcnonb3oBaTb CBOM  WMHTepecbl And  Bbl6Opa WHAMBUAYaNbHONM  06pa3oBaTesIbHOW  TpaeKTopuw,
noTeHUManbHOW Byayuein npoheccun n COOTBETCTBYHOLLENO NPOGUALHOr0 06pa3oBaHus.

MpurobpeTatb ONbIT y4acTUa B fenax, NPUHOCALLMX NONb3Y NHOAAM.

YuuntbCA CaMOCTOATENbHO BblOMpPaTh CTUb MOBELEHUS, NMPUBLIYKM, obecreynBatowne 6e3onacHbIi 06pas
XXW3HU 1 COXpaHeHMe 3040pO0BbSA - CBOEro, a TakXe 6/IM3KUX NIH0Ael 1 OKPYXXatoLLmX.

YUunTbCs CaMOCTOATE/ILHO NPOTUBOCTOATH CUTYaLMAM, NPOBOLMPYIOLLMM Ha MOCTYNKN, KOTOPbIE YTrPOXaroT
6e30MacHOCTU 1 340POBbHO.

Bbl6rpaTb MOCTYMKKW, HaleNeHHble Ha COXpaHeHUe 1 6epeXxHoe OTHOLLEeHWE K Npupoge, 0COBEHHO >KUBOIA,
n36eras NPOTUBOMOMOXHBLIX MOCTYNKOB, MOCTENEHHO Yy4yacb W OCBavBas CTpaTernto pauuoHasbHOro
NPUPOLONONbL30BaHNS.

Yuutbcs ybexpaTb [Apyrux nwogeii B Heo6XOAMMOCTM  OBNafeHWst CcTpaTerveinl  paumoHanbHOro
NPUPOLONONbL30BaHNS.

icnonb3oBaTb 3KONOrMYeCKoe MblllieHWe 418 Bblbopa CTpaTeruv COO6CTBEHHOrO NOBeEHUs B KauyecTBe
OAHOM M3 LEHHOCTHbIX YCTaHOBOK.

CpeAcTBOM pasBMTUSA IMYHOCTHLIX Pe3y/nbTaToB CAyXaT Yy4ebHbli maTepuan M NPOAYKTMBHbIE 3afaHus
yuebHMKA, HaLefleHHble Ha 6-t0 IMHUIO Pa3BUTUA - YMEHWE OLEHMBATb MOBELEHWE Ye/floBEKa C TOYKWU
3peHus XMMMUYeCKoM 6e30NacHOCTM NO OTHOLLEHWIO K YeI0BEKY M NpUpoge.

MeTanpeaMeTHbIMU pe3ynbTaTaMn U3ydYeHMs Kypca «XUMus» SBNSETCS (POPMUPOBaHME YHUBEPCANbHbIX
yuebHbIX geicteuin (YYL).

PerynatnsHble YY[:

CamocToATe/IbHO 06Hapy>XmBaTb U (HOPMYNMPoBaTb NPOOGAEMY B KNACCHOW UM WHAMBUAYaNbHON y4ebHON
LeaTeNbHOCTH.

BblaBuraTb BepCUK peLleHuns NpobaeMbl, 0CO3HaBaTb KOHEYHbIV pe3ynbTat, Bbl6upaTb U3 NpeanoXeHHbIX U
MCKaTb CaMOCTOATE/IbHO CPeACTBa LOCTVXKEHUA LieNu.

CocTtaBnsth (MHAMBMAYaNbHO WK B TPynMe) nnaH pelleHus npobnembl (BbIMOMHEHUS NPOEKTA).

MoabupaTb K KaXXAo npobneme (3a4aye) agekBaTHYHO eil TEOPETUYECKYHO MOAENb.

PaboTaas no nNpeasiodKeHHOMY W CaMOCTOATE/IbHO COCTaB/IeHHOMY NfaHy, WCMo/fib30BaTb Hapsagy C
OCHOBHbIMU 1 LONONHUTE/IbHbIE CPeACTBa (CNpaBoYHas NuTepaTypa, CMoXHbIe NPUOOPbI, KOMMbIOTEP).
MnaHMpoBaThL CBOK UHAMBUAYaNbHYHO 06pa30BaTe/lbHY0 TPAeKTOPUIO.

PaboTaTb MO CaMOCTOATENIbHO COCTaBNEHHOMY MaHy, CBEPAACh C HUM U Lenbio AeaTeNbHOCTU, UCMpaBnsas
OLNOKM, UCMO/b3ys CAMOCTOATENIbHO NOJ06paHHbIe CpeAcTBa (B TOM yncne u VIHTepHeT).

CB0O60AHO MOMb30BaTbCA BbIPAOOTAHHLIMU KPUTEPUAMU OLEHKM M CaMOOLEHKM, MUCXOA4A M3 Uenn u
MMEIOLLMXCA KPUTEPUEB, pasinyas pesynbTar 1 cnocobbl AeACTBUIA.

B xofe npesAcTaBneHns nNpoekTa aBaTb OLEHKY ero pesysbraTam.

CamMocCTOATeNIbHO 0CO3HaBaTb MPUYMHBI CBOEro ycnexa WM Heycrnexa WM HaxoAuTb Crnocobbl Bbixoda W3
CUTYyauunn Heycnexa.

YMeTb OLEHNUTbL CTeNeHb YCNELHOCTN CBOeW MHAMBUAYaAIbHOV 06pa3oBaTe/IbHON feATeIbHOCTH.

[laBaTb OLIEHKY CBOMM JIMYHOCTHbIM KayecTBaM 1 YepTam xXapakrepa («KakoB fi»), ONpefensaTb HarnpasneHus
CBOEro pa3BMTUS («KaKUM A X0Uy CTaTb», «4TO MHE A/11 3TOr0 Hafo caenatb»).

CpeacTtBom (hOpMUPOBaHUA PerynaTuBHbIX YY [, cnyxaT TeXHON0orus npo6remMHOro Auanora Ha aTane
M3y4YeHMsi HOBOTO MaTepuana U TEXHOMOrMSA OLEHMBaHWA 006pa30BaTefibHbIX [OCTUXKEHWUIA (YUYeBHbIX
YCMEeXo0B).

lMo3HaBaTenbHble YY/:

AHanu3nposatb, CPaBHMBATb, KnacCcuuUMpoBatb 1 0606LLaTb MNOHATUS:

- fiaBaTb OnpefesneHre NOHATUAM Ha OCHOBE M3YUYEeHHOr0 Ha pas3IMYHbIX NpeaMeTax y4ebHOro marepuana;

- OCYLLECTBNSATH IOTMYECKYHO Onepauuio yCTaHOBIEHNS POLO-BUA0BbLIX OTHOLLUEHWIA;



- 0606LLaTb NOHATUA - OCYLLECTBNATL SIOTMYECKYIO OnepaLuio nepexoja ot NMOHATUSA C MEHbLUVM 0ObEMOM
K MOHATUIO C 60/IbLUMM 06BEMOM.

CTpouTb NOrMYeCKoe paccyXxaeHune, BKAKOYatoLLee yCTaHOBNEHME MPUYNHHO-CNEeACTBEHHbIX CBA3EN.
Co3gaBaTb MOAENU C BbleNeHWeM CYLLECTBEHHbIX XapakKTepuCTUK 00bekTa, Mpeobpas3oBbiBaTb MOLENN C
LIeNb0 BbISIBNEHUS 06LLMX 3aKOHOB, ONpPeaensowmx JaHHY0 NpesMeTHY 061acTb.

MpencTaBnATb MH(OPMALMIO B BULE KOHCMEKTOB, TabnuL, cxeM, rpaMKos.

Mpeobpa3oBbiBaTb MH(OpPMaLMO U3 OAHOMO BWAa B APYrol u BblbuMpaTb YAOGHYK ana cebs dopmy
(ukcaumm wn npefcrtaBneHns MHQopmauuun. [MpeactaBnaTb WMHGOpPMaLMIO B ONTMManbHOW (opme B
3aBMCUMOCTU OT ajgpecarta.

[MoHUMas No3nLMI0 APYroro, pa3nuyatb B ero peun: MHeHWe (TOYKY 3peHus), 40Ka3aTeNbCTBO (apryMeHThbl),
(haKTbl; rMNOTE3bl, aKCUOMbI, Teopuun. [1g 3TOr0 CaMOCTOATE/IbHO UCMONb30BaTh Pa3/INyHble BUAbl YTeHUS
(M3yyaroLee, NPOCMOTPOBOE, 03HAKOMUTENIbHOE, NMOUCKOBOE), NPUEMbI CyLIAHUA.

Camomy co3faBaTb WUCTOYHWKM MH(OpPMaLMM pasHOro Tuma W 1S pasHbIX ayauTopuin, cobntogaTb
MH(OPMALMOHHYIO TUTMEHY 1 NpaBuia MHPOPMaLMOHHOW 6e30MacHOCTY.

YMeTb UCMOMb30BaTb KOMMbIOTEPHbIE U  KOMMYHUKALWOHHbIE TEXHONOIMMW KaK WHCTPYMEHT [Ans
JOCTUDKEHUA CBOWMX Ueneil. YMeTb BbIGUpaTb afekBaTHble 3afjaye WHCTPYMEeHTa/bHble MpPOrpaMMHO-
annapaTHble CpPefcTBa 1 CEPBUCHI.

CpeactBoM (hopMMpOBaHMA MO3HaBaTeNbHbIX Y'Y/ cnyxaT yyebHblii MaTepyan v NpPoAyKTUBHbIE 3a4aHus
y4ebHMKa, HaueneHHble Ha 1-4-i NMMHUN Pa3BUTUS:

- 0CO3HaHuWe ponu BelecTs (1-9 NMHWA Pa3BUTKUSA);

- pacCMOTPEHME XUMMNYECKNX NPOLLECCOB (2-9 NUHUSA Pa3BUTUSA);

- UCMNO/Ib30BaHNE XUMUYECKUX 3HaHWI B ObITY (3-8 IMHUS Pa3BUTHSA);

- 00BACHEHNE MUPA C TOYKN 3PEHUA XUMUW (4-F NUHUA Pa3BUTUA);

- OB/lafleHNe OCHOBaMM MeTOLO0B eCTecTBO3HaHUA (6-9 MMHUA pa3BUTKA).

KoMMyHuKaTBHble YY /!

OTcTamBas CBOK TOUKY 3pEHUSA, MPUBOLUTL apryMeHTbl, MOATBEPXKAASA UX (DAKTaAMU.

B anckyccum ymeTb BblABUHYTL KOHTPaprymeHTbl, nepedpasnposaTb CBOKO MbIC/b (BNafeHne MexaHNU3MOoM
9KBUBAJIEHTHbIX 3aMEeH).

YUnTbCs KPUTUYHO OTHOCUTHLCA K CBOEMY MHEHWH, C AOCTOMHCTBOM MpPW3HABaTb OLUIMOOYHOCTL CBOEro
MHeHUS (eC/iM OHO TaKOBO) U KOPPEKTUPOBATb ero.

IMoHMMas No3nuMIo ApYroro, pas3nnyatb B €ro peun: MHeHne (TOUKY 3peHus), A0Ka3aTeNbCTBO (apryMeHTbl),
(haKTbl; rMNOTE3bl, aKCUOMbI, TEOPUMN.

YMeTb B3MIAHYTb Ha CUTyaUutO C MHOM NO3WLMKN 1 AOrOBapMBATHLCA C NIOAbMU UHBIX NO3ULWIA.

CpefctsoM  (pOPMUPOBAHNA KOMMYHUKATUBHBIX YY1 cnyxaT TexHonorusa npobnemMHoro pguanora
(moby>xgarownini 1 NoABOAALWMIA Ananor) u pabota B ManbiX rpynnax, TakXXe WMCMOMb30BaHME Ha YpoKax
3/1EMEHTOB TEXHO/IOMMM NMPOAYKTUBHOIO YTEHUS.

[eBATUKNACCHUK Hay4unTCS:

* 00BACHATL CYTb XUMUYECKMX NPOLLECCOB M UX MPUHLMMNWANIBHOE OT/IMYME OT PU3NYECKUX;

* Ha3bIBaTb NPU3HAKM W YCIOBUSA MPOTEKAHNA XUMUYECKUX peaKLmii;

* yCTaHaB/MBaTb MPUHAA/IEXHOCTb XWMUYECKOW peakumnm K OnpeAenéHHOMY TUMy MO OAHOMY U3
KNacCU(hMKaLMOHHbIX MNPU3HAKOB: 1) MO YMCNY W COCTaBY WCXOAHbLIX BELLECTB M MPOAYKTOB peakLmu
(peakuun coefuHeHUs, pasfioXKeHUs, 3ameLleHns 1 06MeHa); 2) NO BbILENEHUIO UM NOT/IOWEHWUIO TENNOThbI
(peakumm 3K30TEPMUYECKME W IHAOTEPMUYECKUE); 3) MO M3MEHEHWUIO CTEMNeHeil OKMCNEHUS XMMMUYECKMX
3MIEMEHTOB (peakuunm OKUCANTENbHO-BOCCTAHOBUTENbHbIE); 4) MO 06paTUMOCTM npouecca (peakuuu
obpatuMble 1 HeObpaTUMBbIe);

* Ha3bIBaTb (DAKTOPbI, BAMSAIOLLME HA CKOPOCTb XMUMUYECKMX peakLmnii;

* Ha3blBaTb (PAKTOPbI, BAUAKOLLME HA CMELLEeHEe XUMUYECKOTO PaBHOBECHUS;

* COCTaB/ATb YPaBHEHWA 3NEeKTPOIMTUYECKOM [uccoumaumm  KUCIOT, LWenoYeid, COMei; nofHble U
COKpaléHHbIe WOHHblE YpaBHEHUS peakuuil 06MeHa; YypaBHEHWs OKUCANTENIbHO-BOCCTAHOBUTE/bHbIX
peakuuii;

* MPOrHO3MpPOBaTh MNPOAYKTbI XWMWUYECKMX peakuuin no opmynam/Ha3BaHUAM WUCXOAHbLIX BeLLECTB;
onpefenaTb UCXOAHble BellecTsa No hopMynaM/Ha3BaHUAM NPOLYKTOB peakuuu;

* COCTaBNATb YPaBHEHWS peakuuid, COOTBETCTBYHOLLMX MOCMEA0BATENbHOCTU («LENOYKe») NpeBpaLieHuit
HeopraHMYecKmnx BeLLEeCTB Pa3IMYHbIX K/1acCos;

* BbISIBNATL B MpOLECCe 3KCMeprMeHTa MpU3HaKK, CBUAETENbCTBYHOLWME O MNPOTEKAHUU XMMWUYECKON
peakuuu;

* MPUrOTOBNSATL PACTBOPbI C ONpeaeEHHON MacCOBOW 40/ei PaCTBOPEHHOMO BELLLECTBA;



* OMNpefensTb XapakTep Cpedbl BOAHbIX PacTBOPOB KWCAOT W LUeNoYeld MO W3MEHEHUIO OKpacKu
NHANKATOPOB;
* MPOBOAMTb KauyeCTBEHHble peakuuun, MNOATBEpXAalolMe HaaMuve B BOAHbIX pacTBOpaxX BeLLECTB
OTAeNbHbIX KaTUOHOB 1 aHNOHOB.
* onpefensTb NPUHALNEXHOCTb HEOpraHMYecKMX BeLeCTB K OLHOMY M3 W3YYeHHbIX Knaccos/rpynn:
MeTa/ibl U HeMeTas/Ibl, OKCUAbI, OCHOBaHWS, KUCNOTbI, COMK;
* COCTaBNATb (DOPMY/bl BELLECTB MO UX Ha3BaHUAM,;
* ONpeaensTb BaIEHTHOCTb W CTEMEHb OKUC/IEHUS 3/1EMEHTOB B BELL,ECTBAX;
* COCTaBNATb (POPMY/Ibl HEOPraHUYecKUX COEAMHEHWA NO BANEHTHOCTAM W CTENEeHAM OKWUC/IeHUs
3/1IEMEHTOB, a TaKXXe 3apafaM MOHOB, YKa3aHHbIM B TabnuLe pacTBOPUMOCTU KUCNOT, OCHOBaHWIA 1 COneit;
* 00BbACHATL 3aKOHOMEPHOCTU W3MEHEHUS (U3NYECKUX U XUMWUYECKMX CBOWCTB MPOCTbIX BELLECTB
(MeTanioB M HEMeTa/IOB) U WX BbICLUMX OKCMAOB, 00pa30BaHHbIX 3/IEMEHTaMU BTOPOr0 M TPETbero
nepvoos;
* Ha3blBaTb 06LUME XVMMWUYECKME CBOICTBA, XapaKTepHble A8 TPynn OKCWAOB: KUCMOTHbIX, OCHOBHbIX,
am(oTePHbIX;
* HasbiBaTb O06LIME XUMUYECKME CBOICTBA, XapaKTepHble A8 KaXA0ro W3 K1acCoB HeOopraHWYecKmx
BELLLECTB: KWC/OT, OCHOBaHWIA, COne;
* MPVBOAUTL MpPUMEPbLI Peakuuii, NOATBEPXAAIOLMNX XMMUYECKME CBONCTBA HEOPraHWYeCKMX BeLLEeCTB:
OKCWAOB, KMCMOT, OCHOBaHWIA 1 CONe;
* ONpefensTb BeLLeCTBO-OKUC/UTENb W BELLECTBO-BOCCTAHOBUTE/b B OKWUCINTE/IbHO-BOCCTAHOBUTE/IbHbIX
peakumax;
* COCTaB/ATb OKUC/UTE/IbHO-BOCCTAHOBUTE/bHbLINA 6GanaHc (419 M3YUYEHHbIX peakuuid) Mo npeanoXeHHbIM
cXemaM peakuuii;
* MPOBOAMTbL NlabopaTopHble ONbIThl, MOATBEPXKAAKOLIME XMMUYECKMe CBOMNCTBA OCHOBHbLIX K/1accoB
HeopraHMYecKnX BeLLecCTB;
* MPOBOAUTL N1A6OPATOPHbIE OMbITbI MO MOMYYEHUID W COOGMPaHWMIO ra3006pa3HbIX BELLECTB: BOAOPOAA,
KICNOPOAa, YreKMCOro rasa, aMMmnaka; coctaBnsTb ypaBHEHUS COOTBETCTBYOLLMX peakLuuid.
[eBATUKNACCHUK MOMYYMT BO3MOXXHOCTb HAaYUMUThCS:
* COCTaB/ATb MOMIEKYNSAPHbLIE W MOMHbIE MOHHbIE YPaBHEHUS NO COKPALLEHHBIM NOHHbLIM YPaBHEHUSAM;
* MPUBOAMTL MPMMEPbI peakuuii, MOATBEPXAAKOLWMX CYyLLECTBOBAHME B3aMMOCBSA3M MEXAY OCHOBHbIMU
KnaccaMmn HeopraHM4ecKmnx BeLLecTs;
* MPOrHO3MpPOBaTh pe3y/ibTaTbl BO3LENCTBUSA Pa3NUYHbIX (PAKTOPOB HA M3MEHEHWE CKOPOCTU XMMMWUYECKON
peakunu;
* MPOrHO3MpOBaTb pe3ynbTaTbl BO3L4ENCTBMS  pa3/iMUHbIX (DAKTOPOB HA CMeLeHWe XMMWUYECKOro
paBHOBECKS.
* MPOrHO3MPOBaTb XMMUYECKME CBOMCTBA BELLECTB HA OCHOBE MX COCTaBa U CTPOEHWS;
* MPOrHO3MpOBaTb CMNOCOOGHOCTbL BeLLecTBa NPOSBAATbL OKUCAUTENbHbIE UM BOCCTAHOBUTE/IbHbIE CBOMCTBA C
YUYETOM CTeneHei OKUCNEHNS 3/1EMEHTOB, BXOAALLUX B €ro CoCTas;
* BbISIBNATb CYLLECTBOBaHME FEHETUYECKOW B3aMMOCBS3M MEXJY BeLecTBaMU B psidy: MPOCTOe BELLeCTBO —
OKCUA — TUAPOKCUL — COfb;
* XapaKTepu3oBaTb 0COOble CBOWCTBA KOHLEHTPMPOBAHHbIX CEPHOI M a30THOW KUC/OT;
* MPUBOAMTbL NPUMEPbI YPaBHEHWIA peakuuid, NeXawmx B OCHOBE MPOMbILLEHHbIX CNOCOB0B MOMY4YeHUs
aMMUaKa, CEPHOIN KMUCNOTbI, YyryHa u cTanu;
* ONUCbIBaTb (IU3MYECKME U XUMUYECKMEe MNPOLECChl, SBMAIOWMECS YaCTbi KPYroBOopoTa BeLLECTB B
npupoge;
* OpraHM30BbIBaTb, MPOBOAWUTL YYEHMYECKME MPOEeKTbl MO MCCNefOBaHUIO CBOWCTB BELLECTB, WMEHOLLUX
BaXKHOE MPaKTUYeCcKOoe 3HaYeHue.
Il. COAEPXXAHUME YUYEBEHOI'O KYPCA

XNMWA 9 knacc 6a30BbIil ypoBeHb (684acoB)
MnaBal. Knaccmmkaums xummyecknx peakuuii (5 u)
Knaccuukaums XUMWYECKUX peakuuid, peakuuy COeAMHEHWS, Pas/ioKeHWUs, 3amelleHus, 06MeHa.
OKUCNNTENbHO - BOCCTAHOBUTENIbHbIE peakumn. OKMCIuTeb, BOCCTAHOBUTE/b, MPOLLECCHI OKWUCIEHUS,
BOCCTaHOB/eHMs. CoOCTaB/ieHMe YpaBHEHWUI OKWUCNUTENbHO - BOCCTAHOBUTENbHbLIX PeakuyMil € MOMOLLbO
MeTofa 3/MeKTPOHHOro 6GanaHca. TennoBble 3PMEKTbl XUMUYECKUX peakunil. DK30TepMUYecKne U
3HAOTEPMUYECKME peakuun. TepmMoxXmMuyeckme ypaBHeHUS. CKOPOCTb XMMUYECKMX peakuuidi. PakTopsl,
BNMAOLME HA CKOPOCTb XMMMUYECKNX peakunid. MepBoHavanbHble NPeACTaB/eHNs O KaTaiuse.



[JemoHcTpauun. [eMOHCTpaumus OnbITOB, BbISCHAOWMX 3aBUCUMOCTb CKOPOCTM XMMWYECKUX peakuuii ot
pasNUYHbIX PaKTopOB.

PacueTHble 3afaun. PacyeTbl MO TEPMOXUMUYECKUM YypaBHeHMAM.O6paTuMble peakuun. TloHATME O
XUMNYECKOM paBHOBECUMW.

MnaBa 2. InekTponuTuyeckas gmuccoumnaums (9 u)

XVMUYECKMNe peakuun, nayuive B BOAHbIX pacTBopax. INEeKTPOANTbI U HEINEKTPONUTLI. MOHbI. KaTuOoHbI 1
aHWOHbI. mgpaTHas Teopus pPacTBOPOB.DNEKTPOAUTMYECKAs AMCCOLMALUA KUCNOT, OCHOBaHWiA, CONeil.
Cnabble ¥ cunbHble 3nekTponntbl. CTeneHb Auccoumaumn. Peakuum WMOHHOMO 00MeHa. Y CnoBus
NpoTeKaHWs peakuuin obMeHa [0 KOHLUA. XUMWYECKMe CBOWCTBA OCHOBHbIX K/acCOB HEOPraHM4yecKux
COeAVHEHWU/ B CBeTe MpeACTaBfieHNA 00 3NeKTPONMTUYECKOW AuccouMauum W OKUCIUTENIbHO -
BOCCTaHOBUTE/IbHbIX peakuuax.lMoHATHe 0 ruaponmnse conein.Pacyétbl N0 ypaBHEHMSAM XVM. peakuuid, ecnu
O[HO 13 BeLLECTB [aHO B U30bITKE.

MpoBepoyHas pabota Ne 1 no Temam «Knaccugpukaums XUMUYECKUX peakunit» U «3NeKTponmMTuyeckas
anccoumaumnsy.

MnaBa 3. ManoreHsbl (5 4)

HemeTtannbl. [anoreHsl. MonoxeHne B Nepuoguyeckoii cUCTEME XMMUYECKMX 3/IEMEHTOB, CTPOeHWe KX
atomMoB. HaxoxgeHue B npupoge.®usnmyeckme u XMMUYECKWe CBONCTBa ranoreHoB. [lonyyeHue wu
NPUMEHEHNe rasioreHoB. Xnop. ®usnuyeckme M XMMUYeCKMe CBOWCTBA Xnopa. [MpumeHeHMe Xxnopa.
Xnoposogopog. ®usmyeckne ceoictea. MonyyeHme. ConsHaa Kucnota u ee conn. KauectBeHHas peakuus
Ha XN0puA - MOoHbI. Pacno3HaBaHue Xnopuaos, 6poMuaoBs, MOANAOB.

MnaBa 4. Knucnopog u cepa (74)

Kucnopog v cepa. MonoxeHne B NepuoMYeckoil cMcTeMe XMMUYECKUX 3/1EMEHTOB, CTPOEHUe MX aTOMOB.
Cepa. Annotponusa cepbl. dusnyeckme n XMMUYeCKMe CBONCTBA. HaxoxaeHue B mpupoge. MNMpumeHeHne
cepbl. Ceposogopos. CepoBofopofHas KucnoTa u ee conu. KayecTBeHHas peakuus Ha Cynb(ui- WMOHBL.
Okcung cepbl (IY).CepHaa kucnota. XvMUYecKne CBOMCTBa pa3taB/ieHHON M KOHLEHTPUMPOBAHHON CepHOi
Kncnotel. KaueCcTBeHHas peakums Ha cynbgaT- WMOHblL. XMUMUYECKMe peakuun, fexaline B OCHOBE
NONMYyYeHNs CEPHO KMCNOTbI B MPOMbILLIEHHOCTUW. [pyMeHeHre CepHOW KUCMOTbI.

MpoBepoyHas pabota Ne2

MnaBa 5. A30T u docop( 11 v)

A30T 1 octop. MonoxeHNe B NepuognUYeckolrt CUCTeMe XMMUYECKUX 3/IEMEHTOB, CTPOEHME WX aTOMOB.
A30T, (M3MYECKMe M XUMWUYECKMe CBOICTBA, MONyyYeHMe U npumeHeHve. KpyroBopoT a3oTa B MpUpoAe.
AMMUaK. DusnYeckme M XMMUYECKUe CBOICTBa, MOMydeHMe, npumeHeHne. Connm aMMOHUSA. A30THas
Kncnota u ee csoictBa. OKUCAUTENbHbIE CBOWCTBA a30THOM KWCAOTbI. [oflyyeHMe a30THOM KWUCNOTbl B
nabopatopuu.  XMMWUYECKMe peakuuun, fexawiue B OCHOBE MOMlyYeHWs a30THOM  KUCNOTbl B
NPOMbILLNeHHOCTU. [puMeHeHne. Conu. A30THble yaobpeHus.docdop. Annotponus. Pusmyeckne u
Xnumunyeckne csoiictea. Okeng hocgopa (V). PoctopHas KACNoTa, ee Conu 1 yaobpeHus.

PelleHve 3afjay4 Ha onpegenieHne MaccoBoin (06bEMHOI) A0NM BbIXOAa NPOAYKTa peakuumn OT TeOpPeTUYECKM
BO3MOXHOTO.

MonyrogoBas KOHTPoObHas paboTtaNel

KoHTponbHas pabota no rnase Ne5

Tema 6. Yrnepog v KpemHuin (7 u)

Yrnepog n KpemHuii. MonoxeHne B NepumognMyecKoli cnucteme, CTPOEHWe aTOMOB. Yrnepod. ANnnoTponus.
dun3nyeckre U XMMUYECKMe CBOMCTBaA yrnepoja. AAcopbuns. YrapHblil ras. YTrnekucnblil ras. YronbHas
Kucnota v ee conn. KayectBeHHas peakums Ha kapboHat - MOoHbl. KpyrosopoT B nNpupoge.

KpemHuia. Okeng kpemuus (1V). KpemHuesas kucnoTa u ee conun.Ctekno. LiemeHT.

PelleHve 3afa4 Ha BblYMC/EHME MacChbl UM 06bEMa NPOAYKTa peakuun Nno M3BECTHON Macce MAn 06bLEMY
NCXOAHOrO BELLLECTBA, COAepXKaLLero npuMecH.

Tema 7. O6Lwpme cBolicTBa MeTannoB (13 u)

MeTtannbl. MonoXxeHne B NePUOLMNYECKON CUCTEME, CTPOEHMEe aTOMOB. MeTannuyeckas cBasb. Pusnyeckme
CBOMNCTBa. PAf4 aKTMBHOCTM MeTa/ioB. CBOMCTBa MeTaioB. OO6wwme cnocobbl nonyyeHus. Cnnasbl
meTannosLLlenoyHble meTansbl. MoN0XeHMEe B NEPUOSUYECKOW CUCTEME, CTPOeHMe aToMoB. Pusnyeckre
Xnumunyeckune ceoinctea. lMpumeHeHne. HaxoxaeHune B npupoge.LLlenoyHosemensHble MeTansbl. MonoxeHne
B MEepPUOANYECKON CUCTEME, CTPOEHWe aToMOB. Pu3MYecKMe W XMMUYeCKue CBOWCTBa. [puvMeHeHMe.
HaxoxaeHune B npupoge. MarHuii 1 KanbLuin , UX BaXKHelLne coefnHeHns. XXecTKOCTb BOAbl U CNOCO6bI ee
yCTpaHeHus.



ANOMUHWIA. T10N10XKEHNE B MEPUOAMYECKON CUCTEME, CTpOeHMe aToMmoB. Pusnyeckne W XMMUYECKUE
ceoictBa. lMprMeHeHwe. HaxoxaeHve B npupoge. AM(OTEPHOCTb OKCUAA U TUAPOKCUAA a/TlOMUHUS.
Xeneso. [MonoxeHne B MNepUOAMYECKON CUCTEME, CTPOEHME aToMOB. ®PU3MYECKMe W XMMMUYECKue
ceoictBa. lMpumeHeHve. HaxoxaeHuwe B npupofe. BaxHeline coeAvHEHUS Xene3a: OKCUAbl, TMAPOKCUbI
n conn >xenesa (1) nxxenesa (l11). KayecTBeHHast peakuusa Ha UOHbI.

[emMoHCcTpauun. 3HaKOMCTBO C 00pa3uaMu BaXKHeWLMX COMieil HaTpusi, Kanus, NPUPOLHbIX COeLUHEHWA
Kanbums, pyfamu Kenesa, COeAUHEHMSMU anlOMUHUA. B3anMogelicTBue LLEeNOYHbIX, LWe0YHO3eMeNbHbIX
MEeTa/1/10B U aNtOMUHUSA C BOAOIA. CXMraHue xenesa B KMUCNOPOLE U XJI0pe.

KoHTponbHas pabota Ne3 no Teme «O6Lyme CBONCTBA METaNI0B»

Pasgen 3. KpaTKuii 0630p BaXKHeMLINX opraHM4eckunx BeLiecTts.(8)

MpeLMeT opraHMYecKon Xxmmmnn. HeopraHuyeckmne n opraHNYecKne COeaUHEHNs. Y TNepos - OCHOBA XM3HM
Ha 3emsie. OCO6eHHOCTU CTPOEHMUS aToMa Yr/eposa B OpraHNYecKUx CoeAUHEHNAX.

Yrnesogopoabl. [pegenbHble  yrnesogopofdbl. MeTaH, 9aTaH, nponaH. CTPYKTypHble  (QopMy/bl
yrneBofopoAoB. [OMONMOrMYecknin - psg  MpefenbHbIX  Yr1eBofopoAoB. [omonorn.  ®dusuuyeckune U
XVMUYECKMEe CBOICTBa MpefeNbHbIX YrNeBOAOPOAOB. PeakuuMn ropeHue W 3amelleHus. HaxoxgeHue B
npupoge. NpumeHeHwne.

HenpeaenbHble yrneBogopoabl. TUNEHOBbLIV PAA HenpeaenbHbIX Yrn1eBoAopoAoB. ITuneH. Pusnyeckme un
XMMUYeCKMe CBOWCTBA 3TuneHa. Peakums  npucoefuHeHus. KayeCTBeHHble peakumun. Peakuwus
nonvmMepusaumun. rNonnatuneH. NMpumMmeHeHne aTuneHa.

AUETUNEHOBbIN P HenpeaenbHbIX YrneBofoposoB. AueTuneH. CBolicTBa aueTuneHa. MpumMeHeHme.
Mpon3BOAHbIE YrNeBoAopofoB. KpaTkuii 0630p OpraHMYecKUX COeAVMHEHMWIA: OAHOATOMHblE CMWPTI,
MHoOroaToMHble CNUPTbl, KapboHOBble KWUCNOTbl, CNOXHblE 3PUPbI, XWUPbl, YrNeBofbl, aMUHOKWUCNOTI,
6enkn. Ponb 6enKoB B opraHusme.

[MOHATME O BbLICOKOMOJEKYNAPHBLIX BellecTBax. CTPyKTypa MONMMEPOB: MOHOMEP, MOAUMEP, CTPYKTYpPHOE
3BEHO, CTeneHb nonnumepusaunn. NMonnaTuneH, NOAUNPONUIEH, NOANBUHUIXNOPUA,.

I1l. TEMATUYECKOE NJIAHNPOBAHWE (no pasgenam)

Konnyectso yacos no [NpoBepoyHbIe KOHTPO/IbHbIE

HaumeHoBakue pasaena nporpamme paboThbl paboThbl
1 Knaccmg)MKau,Mﬂ XAMUYECKNX

peakumin
5 XUMUYeCKMe peakLmm B BOAHbIX 3 1

pacTBopax
3. [anoreHsbl 5
4. Knucnopog v cepa 6 1
5. A30T 1 thocdop 9 2
6. Yrnepog v KpeMHuii 7
7. MeTannesl 12 1
8. MoHATUA 06 opraHUyecKnx 3

BellecTBax
9. MoBTOpeHne(pe3eps) 3

63 2 3

KPUTEPUN OLEEHKW OBPA3OBATEJ/IbHbIX PE3YJIbBTATOB OBYUAIKOLWNXCA MO XUMUNN.
Pe3ynbTaTbl 00YYeHWA XUMWUW [O/DKHbI COOTBETCTBOBATL OOWMM 3afayam npegmera u TpebOBaHUAM K
ero YCBOEHMIO.

PesynbTaTbl 00y4eHUs OUeHMBaKOTCA MO NATMGaNbHOM cucTeme. [lpy  OUEHKE Y4uTbIBatOTCA
cnefiytolme KayeCcTBeHHbIe NoKasaTe OTBETOB:

- rny6uHa (COOTBETCTBUE U3YUYEHHbIM TEOPETUUYECKMM 0600LLEHUAM);



- OCO3HAHHOCTb (COOTBeTCTBME TpebyeMblM B MporpaMMe YMEHUAM TMPUMEHATb  MOyYEHHYIO
NH(OopMaLnIo);
- MonHoTa (Co0TBETCTBME 06BbEMY MPOrpaMMbl U MH(hOPMaLUN y4ebHMKaA).
Mpn OUEeHKe YUYUTLIBAOTCA YMCNO W XapakTep OLWMWO0K (CYLWeCTBEHHblE WM  HECYLLECTBEHHbIE).
CyLiecTBeHHble OWNOKM CBS3aHbl C HEAOCTaTOYHOM [/yOMHON M OCO3HAHHOCTLK OTBeTa (Hanpumep,
YYEHUK HenpaBWIbHO YyKa3as OCHOBHble MpPU3HAaKM MOHATUWA, ABMEHWUI, XapaKTepHble CBOMCTBA
BELLECTB, HenpasU/bHO C(OPMYIMPOBAN 3aKOH, MpaBuio M T.N. WA YYEHUK He CMOr MPUMEHUTb
TeopeTMYecKMe 3HaHWA 1A  OObACHEHWS W MpefcKasaHWs SABMAEHWIA, YCTaHOB/IEHUS MPUYUHHO-
CNEACTBEHHbIX CBS3€i, CpPaBHEHUS W KnacCupukaumm SBAeHWA W T. N.). HecylleCTBEHHble OLUIMOKM
onpejenstoTCA HENONHOTON oTBeTa (Hanpumep, YnywieHWe W3 BUAA Kakoro-nMbo HexapakTepHOro
(bakTa npu onucaHuy BellecTsa, npouecca). K HUM MOXHO OTHECTM OrOBOPKW, OMUCKW, LOMYLLIEHHble
No HeBHMMaTeNbHOCTW (Hanpumep, Ha ABa 1 60nee ypaBHEHWSA peakuuii B NOIHOM MOHHOM BUAe LOMyLleHa
0fHa owwnbKa B 0603HaYeHMM 3apsAa NOHA).
Pe3ynbTaTbl 006y4YeHWUs MPOBEPAIOTCA B MPOLECCe YCTHbIX M MUCbMEHHbIX OTBETOB Y4allMXCH, a Takxke
NpY BbINO/IHEHUN UMW XUMUYECKOTO IKCNEPUMEHTA.
OueHKa TEOPeTUYECKNX 3HAHWIA
OTmeTKa «5»:
OTBET MOSIHbIA W NPaBWU/bHBIA Ha OCHOBaHWW W3YYEHHbIX TEOpWI; MaTepuan WU3N0XKEeH B OMpeLeneHHON
NOFNYECKO NocnefoBaTe/IbHOCTW, TNTepaTypPHbIM A3bIKOM; OTBET CAMOCTOSTE/NbHbIA.
OTmeTKa «4»:
OTBET MOJHBIA N NPaBW/IbHbIA Ha OCHOBAaHUWM W3YYEeHHbIX TEOPUIl; MaTepuan W3N0XeH B OMNpeAeseHHON
NOTMYeCKol nocneaoBaTeNbHOCTU, MPYU 3TOM AOMNYLUEHbI
[BEe-TPU HecyLleCTBeHHble OLWNOKM, UCMpaB/ieHHbIe MO TPEOOBAHUIO YUUTeNs.
OTmeTKa «3»:
OTBET MOMHbIA, HO NpPWM 3TOM [OMyLleHa CYLeCTBEHHas OwwWbKa WAN OTBET HEMOJIHbINA, HECBA3HBIN.
OTmeTKa «2»:
npu o0TBeTe O06HapYyXXeHO HernoHUMaHWe y4yaliMmcsi OCHOBHOIO COfepXaHus y4yebHOro marepuana wnu
[ONyLleHbl CYLeCTBEHHbIe OLUIMOKM, KOTOpble YYaljuiica He MOXeT WUCMpaBUTb NPWM  HaBOAALLMUX
Bonpocax yumtens. OTMeTKa «1»: OTCyTCTBME OTBETA.

OueHKa 3KcrnepyMeHTaNbHbIX YMEHW
OueHKa CTaBUTCSA Ha OCHOBaHUW HabNOAeHNA 3a yYallnmea U NMCbMEHHOMo 0TYeTa 3a paboTy.
OTmeTKa «5»:
paboTa BbINONHEHa NONHOCTHLIO U NPaBW/bHO, CAeNaHbl NpaBu/bHbIe HABNIOAEHNUA W BbIBOAbI; 3KCMEPUMEHT
npoBefleH MO MnaHy C Y4yeTOM TeXHUKM 6e3onacHOCTM W npaBun  paboTel C BeuwlecTBamy U
060pya0oBaHMeEM; MPOsB/EHbl OpraHuU3auMoHHO-TPYLOBblE YMeHUs (NOALEPXMBAKOTCA 4mMcTOTa paboyero
MecTa W NOpsALOK Ha CTO/Me, SKOHOMHO WUCMO/b3YHTCA PeakTuBbI).
OTmMeTKa «4»:
paboTa BbINONHEHa MPaBUIbHO, CAeNnaHbl MpaBU/ibHble HabMOAEeHWUS W BblBOAbl, HO MNpUM  3TOM
9KCNEPUMEHT TMpPOBEfEH He TMOMIHOCTbI0 WAW  [OMNYLLEHbl HECYLLeCTBeHHble OWnbkn B paboTe C
BeLLecTBamMun 1 060pyA0BaHUEM.
OTmeTKa «3»:
paboTa BbIMO/IHEHA NPaBUIbHO HE MeHee YeM HanoNOBWHY WM AONYLLEHA CYLLEeCTBEHHAsA OLWMOKA B X0of4e
9KCNeprvMeHTa, B O0OBACHEHMM, B O(OPMIEHMM paboTbl, B COOMOAEHWM NPaBUN  TEXHWUKU
6e3onacHoCTU npu paboTe C BellecTBamMyu W 060PYyAOBaHMEM, KOTOpas WUCMNpasnseTcd Mo TpeboBaHMIO
yuumTens.
OTmeTKa «2»:
ponyuieHbl aBe (M 6Gonee) CyLlleCTBEHHble OWWOKM B XOAe 9KCMepUMeHTa, B OOBACHEHMM, B
opopMneHnn paboTbl, B CO6GMOAEHUN NpaBUI TeXHWKM 6Ge3onacHOCTM nNpu paboTe C BewecTBaMu W
060pyf0BaHMEM, KOTOPbIE YYalMiica He MOXET UCNPaBUTb Jaxe No TpeboBaHMIO yuutens. OTMeTKa «1»:
paboTa He BbINONHEHA, Y YYaLLerocs OTCYTCTBYOT 3KCMePUMEHTaIbHbIE YMEHUS.
OueHKa yMeHWI pellaTb 3KCNepuMeHTasbHbIe 3a4aun
OTmeTKa «5»:
MnaH peLlleHns COCTaB/IeH MNPaBU/IbHO; NPaBWIbHO OCYLLECTBNEH MOAOOP XUMUYECKUX PEeakTUBOB U
060pya0BaHuMs; JaHO NOMHOEe 00BbACHEHWE U CAeNaHbl BbIBOAbI.
OTmMeTKa «4»:
MNaH peLleHns COCTaB/IeH MNPaBU/IbHO; NPaBWIbHO OCYLLECTBNEH MOAOOP XUMUYECKUX PEeakTUBOB U
obopypoBaHus, NPy 3TOM A0NyLLeHO He 60/iee ABYX HECYLLECTBEHHbIX OLUMOOK B 00BACHEHMM U BbIBOAAX.



OTmeTKa «3»:

MnaH peLleHns COCTaB/ieH MpaBWIbHO; MPaBUNbHO OCYLLECTBIEH NOAOOP XMMUYECKMX pPeakTUBOB W
obopyfoBaHMs, HO [OMylleHa CyLLeCTBEHHas OLWMOKa B 00BACHEHNUW Y BbIBOAAX.

OTmeTKa «2»:

fonyuieHbl ase (U 60nee) CyWeCTBEHHble OLWNOKM B MfaHe pelleHns, B NoAbope XUMMYECKUX
peakTMBOB M 060pYyL0BaHNA, B 00BACHEHUW U BbIBOAAX.

OTmeTKa «1»:

3afjaya He peLleHa.

OueHKa yMeHWI pellaTb pacyeTHble 3a4aduu

OTmeTKa «5». B JIOTMYECKOM PAaCCYXAEHUU W peLleHUU HeT OLMOOoK, 3afaya pelleHa pauuoHa/IbHbIM
Crnoco6om.

OTMeTKa «4». B JIOTMYECKOM PACCYXAEHWM W pelleHUW HeT CYLLeCTBEHHbIX OLWMOOK, HO 3ajava
peLleHa HepaLMOoHa/IbHbIM CNOCOBOM UK LONYLLIEHO He 60/1ee ABYX HECYLLECTBEHHbIX OLUMOOK.

OTMmeTKa «3»: B JIOTMYECKOM PACCYX[AEHUN HeT CYLLEeCTBEHHbIX OLMOOK, HO [oMylleHa CyLlecTBeHHas
OLIMBKa B MaTeMaTUyeCKnX pacyeTax.

OTMeTKa «2». UMEITCA CYLLEeCTBeHHbIe OLUMOKWN B IOTMYECKOM PACCYXXAEHUN 1 PELLEHUN.

OTmeTKa «1»: 3aja4a He peLleHa.

OueHKa NMUCbMEHHbIX KOHTPO/IbHbIX paboT

OTmMeTKa «5»; OTBET MOJHbIN 1 NPaBU/bHbIA, BO3MOXHA HECYLLECTBEHHAsA OLUMOKA.

OTmMeTKa «4»: OTBET HEMOHbIA NN JONYLLEHO He 60/ee ABYX HECYLLEeCTBEHHbIX OLLUMOOK.

OTmeTKa «3»: paboTa BbIMO/IHEHA He MeHee YeM HanoNOBMHY, AOMYyLLleHa OfHa CyLlecTBeHHas owwunbka u
[iBe-TPU HECYLLECTBEHHbIE.

OTMmeTKa «2»: paboTa BbINONHEHa MeHEee 4YeM HamnoNOBWUHY WU COAEPXUT HECKONbKO CYLLECTBEHHbIX
OLLUMBOK.

OTMmeTKa «1»: paboTa He BbINONHEHA.

Mpn OUEHKEe BbIMOIHEHWUA MUCbMEHHOW KOHTPO/IbHOW paboTbl HEOOXOAUMO YyUMTbIBaTb TPebOBaHMS
eiHOro opgorpaMyeckoro pexmnma.

OTMeTKa 3a WTOrOBYHD KOHTPO/NbHYK paboTy KOPPEKTUPYEeT NpefLUlecTBYHOLIME OTMETKM 33 YeTBEPTb,
nonyrogue, rog.
OueHKa TecToBbIX paborT.

TecTbl, COCTOAWME M3 MATM BOMPOCOB MOXHO MCNOJb30BaTh MOCNE M3YYeHUA KaxAoro marepuana
(ypoka). Tect m3 10—15 BOMPOCOB WCMONbL3YETCH ANA MepuoAMYecKoro KoHTpons. TecT u3 20—30
BOMPOCOB HEOOXOAMMO MCNONb30BaTh 151 UTOFOBOr0 KOHTPOSIS.

[Mpun ouUeHMBaHMM UCNONb3YeTCA CreaytoLlan WKana: Ans Tecta U3 nNATM BONPOCOB

* HET OLUIMBOK — OLeHKa «5»;

* 0[Ha OLUNOKaA - OLLeHKa «4»;

* 1B OLUMOKN — OLEHKa «3»;

* TPY OLUNOKU — OLEHKA «2.

Ona Tecta n3 30 BONpPOCOB:

* 25—30 NpaBU/IbHbIX OTBETOB — OLIEHKa «5»;

* 19—24 npaBubHbIX OTBETOB — OLIEHKa «4»;

* 13— 18 npaBW/bHbIX OTBETOB — OLEHKA «3»;

* MeHbLUE 12 NpaBUIbHbLIX OTBETOB — OLEHKA «2».

OueHka pethepaTa.

Pedhepat oueHMBaeTCA Mo CMeayoLWwnm KpUTepusam:

* CO6MI0AeHNE TPeBOBaHWNI K €r0 0POPMNEHNIO;

* HE06XOAMMOCTb M JOCTATOYHOCTb A/ PACKPbITUA TeMbl NPUBEAEHHON B TEKCTe pepepaTa MH(popMaLuK;
* YMeH/e 06yyvatoLLerocs cBO604HO U3naratb OCHOBHbIE UAen, OTPaXKEHHbIE B pedhepare;

* CNOCOGHOCTb 0OYYalOLLEroCs MOHATb CyTb 3aaBaeMblX Y/IEHAMWU aTTeCTaLUMOHHOW KOMUCCHUM BONPOCOB U
chopMynupoBaTb TOUYHbIE OTBETbI HA HUX.



No
n/

KaneHpgapHo-TemaTyeckoe niaHMpoBaHue 9 knacc (68 yac.)

Tema ypoka

Mnasal
Knaccugukayms
XUMUYECKNX
peakuuii
OKuUcNnUTEeNbHO-
BOCCTAHOBUTE/IbHbIE
peakuuu

Tennosble aPdeKTbI
XUMUYECKNX
peakuwuii

CkopocTb
XUMUYECKNX
peakuuii

BnusaHue ycnosui
npoBeAeHus
XUMUYECKNX
peakumit Ha eé
CKOPOCTb

ObpaTtumble
peakuuu. MoHATKE O
XVIMUYECKOM
paBHoOBeCHM

nasa 2.
XumMnyeckme
peakuuu.

CyLHOCTb npouecca
3M1EKTPOSIMTUYECKONA
Anccoumaymm
[Awnccounaymsa
Kucnot, OCHoBaHWiA
conew

Cnabble 1 cunbHbIE
9NTIEKTPONNTbI

PeakL1y MOHHOTO
o0bmeHa

Twvn ypoka

Ypok
MOBTOPEHU
A

Ypok
yrnyoéneHu
A 3HaHWI

Ypok
nonyyeHms
3HaHWI

Ypok
KOHTpONS
3HaHWUI

Ypok
nonyyeHms
3HaHUN

MonyueHn
€ HOBbIX
3HaHWi

Komo6uHmp
OBaHHblII

YPOK

Ypok
yrnybneHun
A 3HaHWI

Ypok
nony4yeHms
3HaHUN

ONeMeHTbI
cofepxaHus

CTeneHb OKWUCNEHNS
OKUCITE/NbHO-
BOCCTaHOBUTE/bHbIE
peakuum

3K30 M
3HAO0TEpMUUECKME
peakumm

TennoBoii aghhekT
XMMUYECKOIA peakumm

Katanus
Karanusatop

Mpsamas n obpatHas
peakuus
MpuHUunn Ne-
LaTtense
Xnmuyeckoe
paBHOBecwue
DNeKTPONUTHI,
HeaNeKTPONNTL
ONeKTponiMTmnyecKas
avccoumaumsa
Mmapartauns
KpucTannorugpatsl
VOH rnugpokcoHums
CrtyneHuyaras
avccoymaumsa

CTeneHb guccoumaLmm

OHBbI,
KauecTBeHHble
peakuuu

Tpe6oBaHus 3YH

YMeTb onpeaensiTb
CTeneHb OKUCMEHNS
COCTaBMIATb YPaBHEHUS
TUna o-B

3HaTb OCHOBHbIe
XapaKTepucTuKm
TEN0BbIX peakuuii
YMeTb BECTM pacyeTbl
Mo TEPMOXUMUYECKUM
YpaBHEHUSAM.
CocTaBnartb
TEPMOXUMUYECKNE
ypaBHEHUA
3HaTb KaK ycnosus
NpoTeKaHna peakLmm
BNIMAIOT Ha eé
CKOPOCTb, YMETb
paccynTbIBaThb
CKOPOCTb XMMUYECKO
peakumu

YMeTb 06bACHATb
N3MEHeHVe CKOpOCTU
XUMUYECKON peakumm
B 3aBUCUMOCTM OT
YCNOBUI1 NpOTEKAHNSA
peakumu

3HaTb onpejeneHune
06paTMMOIi peakLum
YcnoBue HacTynieHus
N CMeLLeHus
XUMMWYECKOT0
paBHOBecUs
3HaTb:MexaHu3m
fuccoumaumm

YMeTb MNOACHUTL
OCHOBHbI€e MOSIOXeHNS
Teopuu

3HaTb: onpeaeneHuns
KNaccoB COEANHEHUIA C
TOUKU 3peHus
DNeKTPONUTUYECKO
aucoumaumm

YMeTb 3anucbiBaTh
[LUCCOLMALMI0 KACMOT.
LLlenoyeii n coneit
3HaTb, Yem
pasnuuatoTcs cnabble n
CU/IbHbIE 3M1EKTPONUTD
YMeTb paccunTbiBaTb
CTeneHb Auccoumaumm
3NeKTponmTa

3HaTb ycnosus
NpOTEKaHWNSA peakL it
[0 KOHLa

YMeTb COCTaBNATb
MoJHbIE 1

anem.

Jon.

cofepx

Bug
KoHTpona

PaboTtay
[,0CKM
HANBMAYaA
NbHO

YCTHbI
onpoc.
PaboTay
[LOCKM

PaboTa c
Tabnmuen
Nel

PaboTay
[,0CKM

PaboTa c
puc.
y4yebHuKa

PaboTa c
TeTpasbto
N 0OCKOWA

PaboTa c
[LOCKOIi 1
TeTpajblo

Jom.
3ag.

C.4-6
C7
Ne3n
Tect
v)
«4-5»
Ne5,6(n

)
C.9-11
Ne3,4(n

)

C.12-
14
C.15
No1-3y
4(n)

C.17-
18
C.19
Ne2,3,
TecT(
y)
C.20-
25
Nol1-3y
4(n)

C.26-
28
Nely
2,3n

C.30-
31
Nol-4y

C.33-
36
Ne3n

Jat

Mpo
Bef.
05.
09.

06.
09.

12.
09

13.0

19.0

20.0

27.0

03.1

04.1



10

1

12

13

14

15

16

17
24

18

PeweHwue
YPaBHEHWI 1 3aaau
no Teme

PeakLnmn MOHHOIO
06MmeHa

Fmaponus conei

CocTaBneHue
YPaBHEHUN
rmaponunsa
pelLeHVe 3aa4 Ha
npumecu

PelleHne
YypaBHEHWiA No Teme
« CBOMCTBa
3M1eKTPONNTOB
[NpoBepoyHas
paboTa Mo Teme «

VOHHbIe ypaBHeHUNA

O-B peakuuun»
['naBa3
["anoreHsbl.
XapaKtepucTumka
rasioreHoB

Xnop

Xnoposogopoa:

nonyyeHne n
CBOWCTBA

ConsiHast Kucnota u
eé comm

Ypok
3aKpenneH
1S 3HaHWIA

MonyueHn
€ HOBbIX
3HaHWi

3akpenneH
ne 3HaHWiA

Ypok
3aKpenneH
1S 3HaHUI

lMpoBepka
n
KOHTPO/b
3HaHWi
MonyueHn
en
yrnybéneHun
€ 3HaHui

Kom6uHup
OBaHHbIN

YPOK

MonyueHn
€ 3HaHui

Komo6uHmp
OBaHHbII

YPOK

MOHHbIEe ypaBHeHUA
O-B peakuuu

CT1poeHuve aTomMa
CreneHb OKWC/eHUA
OkucnuTens

XnopHasa sBoja
XnopHoBartucTas
Kucnora

LienHble peakuuu
anoreHoBOAOPOb

KauecTBeHHas peakuus
Ha X10pua-NoH

COKpaLLeHHbIe
YpaBHeHMs peakuuii
CoBepLUEeHCTBOBaTb
YMEHUS COCTaBNATb
Mo/HbIE 1
COKpaLLeHHbIe
MOHHbleypaBHEHUA
peakuui

Pewatb 3agaun Ha
pacTBopb

YMeTb 3anucbiBaTh
ypaBHEHUS rMaponnsa
CONU 1 onpegenaTb
peakuuio cpefpl.
CoBepLueHcTBOBaTb
YMeHue COCTaBNATb
YpaBHEHUA TMAPOIN3A,
3HaTb aNropuT™
peLleHuns 3a4ay Ha
npumecu

3aKpenuTb YMeHUs
COCTaBNATb YpaBHEHUA
MOHHOroTUMNa 1 0-B
ypaBHEeHUA
MpoBepuTb YpOBEHb
YCBOEHUSA TEMbI

MoBTOPUTL CTPOEHME
aToma

3akpenuTb yMeHue
pacnucbiBatb
3HepreTnyeckune
YPOBHU

ATOoMa

CocTaBnsiTb ypaBHeHUs
TMNa 0-B

YMmeTb
XapaKTepusoBaTtb
OCHOBHble XYMUYEeCKMe
CBOiicTBa x/10pa
YMeTb COCTaBNATb
ypaBHEHUS peakuuii
TMNa o-B

BecTu pacyeTbl B
3afavax no
XUMUYECKOMY
YPaBHEHUIO

3HaTb crnocoobbl
nony4yeHuns
XJiopoBogoposa
YMeTb COTaBNATb
YpaBHeEHMWS peakuuii
XapakTtepusoBaTtb
(hm3myeckue un
XMMUYeCKne CBOICTBa
XJiopoBogoposa
YMeTb 06bACHATb
MeXaHu3M LienHow
peakuuu.

MoBTOPUTL NONYYeHUE
HC1 B nabopaTopuu,
o6Line cBolicTBa
KUCMOT C N03uULmm
Teopuu
3NeKTPONNTNYECKOI
Auccoumanmm

PaboTa c
TeTpagbo

Pa6oTac
TeTpagbto

PaboTa c
TeTpagbHto

PaboTtay
LOCKM n C
TeTpagbto

PaboTtay
BOCKM U C
TeTpasbto

PaboTa c
yumnTenem
Y [OCKU 1
B TETPaan

PaboTa c
yuntenem

pa6oTa Pa6oTa
yyawuxes ¢

Y BOCKU 1 KOMMNbT
BTETpagu  epom
coBMecTHO  Coobuy
c eHue
yunTenem.  Ha

C.36
Nel,4-
6n.

C.40
Nel,y
2n

C.40
Ne3n
C.42
Ne4,5n

C.43-
47
Neln
2n
3-5y

C.49-
53
No2.6n

C.54-
55
Ne3n
1,2y

C.56-
57
Ne2n
3n
Tecty

10.1

111

17.
10.

18.1

24.1

25.1

07
1

08.1



19

20

21

22

23

24

25

PelueHwue
TEOPETUYECKUX U
MPaKTUYeCcKnx
3agay( np.pab
Ne3)

naBa4
Kucnopog v cepa.
XapakTepucTuka
Kucnopoga v cepbl

CBoiicTBa u
MPYMeHEHNe cepbl

CepoBojopog.
Cynbuab!

Okcug cepbl 4
CepHucTas kucnora

Okcug cepbl 6.
CepHas kucnota

PeweHwue

Ypok

3aKpernseH
1Sl 3HaHWIA
N yMeHNA

Ypok
nony4eHus
"
3aKpenneH
1S 3HaHWIA

Komo6uHmp
OBaHHblII

YPOK

Komb6uHmp
OBaHHbI

YPOK

Ypok
nonyyeHms
HOBbIX
3HaHWi

Ypok
nonyyeHms
3HaHWi

Ypok

Annotponus
AnekTpooTpuLaTensHO
CTb

Kpuctannuueckas
pelueTka

dnotayms

KauecTBeHHas peakuus
Ha Cynb(ua-noH
rmapocynbpuas

KauecTBeHHas peakums
Ha CyNbUT -NOH
KucnoTHble goxan

Cynbhatsl

CepHblii aHrngpua
KauecTBeHHas peakums
Ha

Cynbat-noH

Cynbuabl, cynbpuThbl,

CoBepLUEeHCTBOBaTb
YMeHNS pellaTb 3agaun
TEOPeTUYEeCcKOro un
NpaKTUYecKoro
XapakTepa

YMeTb pUcoBatb
CXEMbI CTPOEHUS!
aTOMOB 3/1EMEHTOB
cepbl 1 Kucnopoja ,
CpaBHMBaTb CBOWCTBA
Kucnopoga v o3oHa
NNacTUyecKon n
KpUCTanimyeckom
cepbl. [osAcHATL
CYLLHOCTb MpoLiecca
annoTponum

3HaTb (U3nYecKne un
XMMMWYECKMe CBOIMCTBA
cepbl

YMeTb COCTaBNATb
YPaBHEHUS peakLuuii,
NOATBEPXKAAOLLNX
OKUCNUTENbHbIE U
BOCCTAHOBUTE/IbHbIE
CBOWCTBa Cepbl,
CpaBHMBaTb CBOWCTBA
MPOCTbLIX BELLECTB
cepbl 1 Kucnopoga
3HaTb CBOWCTBa
cepoBogopoja u
cnoco6 ero nony4eHms
B nabopaTopuu, ymeTb
HanucaTtb
KayeCTBEHHYHO
peakLmIo 1 3HaTb
XapaKTepHblli NPU3HaK
3HaTb XMMUYECKME
CBOICTBa OKCuAa cepbl
4

XapakTepHyto
peakumto Ha CynbguT-
MOH,3HaTb NPU3HaKM
peakumu

3HaTb XMMUYeCKue
CBOICTBa

O6wwue 1 ocobble
CEePHOIA KNCNOTbI
KayecTBeHHyl0
peakunio Ha cynbar-
MOH

YMeTb 3anucbiBatb
YPaBHEHMWS NOHHOMO
TMNa v TMna o-B
YMeTb pacno3HaBaTb

TEMy

Mpume
HeHve
CONSAHO
7
Kucnot
bl U eé
conen

PaboTac

TEKCTOM

yyebHMKa

PaboTa c

TEKCTOM

yuebHUKa

PaboTtay

LOCKM ¢

ypaBHEHUA

MU TUNa

O-B
WHTep
HeT
BpegH
ble
rasbinp
nHoCS
wye
nonb3y.
Kucnot
Hble
ROXAN(
npeseH
Tayms)

PaboTa c

TEKCTOM U

[ocKoin

Pabotac

C.61-
63
C.134

2y

C.65-
66
C.67
Ne2n3n
Tecty

C.68-
69
Ne3,4n

C.71-
72
C.73
Ne

C.74-
77
C.78
Nel-3n
5n

MosT.C

141

15.
1

21.1

22.1

28.1

29.1

05.1



26

27

28

29

30

31

32

34
33

34

35

36

ypaBHEHWiA 1 3adau
no Teme
CepHas kucnota

[MpoBepoyHas
pa6oTa Mo Teme :
ConsHast v cepHas
Kucnorta,

naBa 5

A30T 1 ¢ocgop.
XapakTepucTunka
asoTa u docopa.
CsolicTBa a3oTa.

AMMMaK

Conn aMMOHMSA

MoarotoBka K
KOHTPO/bHO
pa6ote
Monyroposas
KOHTPO/IbHaa paboTa

A30THas Kucnota
CTpOeHue
MOJIEKY b,
CBOICTBA

Ocobble cBOICTBA
a30THOW KNCNOTb|

Conu a3oTHoIA
KWUCNOThI

docgop

Okcemg doctopa( 5)

docthopHas Kucnota
n eé conu.

COBEpLUEHC
TBOBaHUA
3HaHWI 1
YMeHWI

MpomexyT
OYHbIA
KOHTPO/b
3HaHWi
Ypok
nonyyeHus
3HaHWIA

Komo6uHmp
OBaHHblII

YPOK

Komb6uHmp
OBaHHbIA

YPOK

Ypok
MOBTOPEHM
s

Ypok
KOHTpONA
3HaHUN
Ypok
Yrny6neH
N 3HaHW

MonyueHn
€ HOBbIX
3HaHWi

Kom6uHmp
OBaHHbIN

YPOK

Kom6uHmp
OBaHHbIN

YPOK

Ypok
3aKpenneH
NSl 3HaHWU

CynbaThbl

Hutpugbl
Heconeobpasyowme
oKcuAbl

VIoH ammoHuA
AMMMayHasa Boga
Katanntunyeckoe
OKMC/IEHNE amMuaKa
JoHopHo-
aKLEeNTOPHbI
MeXaHu3M
CpegHuve 1 Kuchble
conm

Jwnccounaymsa
O6paTMocTb
CsoiicTBa KACNOT

CTeneHb OKUCNEHUA

Pan akTMBHOCTKU
MeTasnoB

Annotponus
dochuH
dochunabl
MeTannoB

docgatsbl
dochopHas kucnota

cynbtmnabl, CynbpuThbl,
Cynbhathbl

PewwaTb reHeTuyeckue
LIenouKu

lMpoBepka
YPOBHSA 3HaHUIA 1
yMeHui

YMeTb Haxo4uTb
CXOACTBO U pa3nuune B
CTPOEHMM aTOMOB
aszoTa u ocopa
CocTaBnsiTb ypaBHeHUs
XUMYeCKNX peakuuii
Tuna o-B

YMeTb 00bACHATL
MPUYMHY XMMUYECKOI
MHEPTHOCTK a3oTa
YMeTb COCTaBAsATb
YPaBHEHUS peakuuii,
XapaKTepusyoLmx
XMMUYECKME CBOWCTBA
amMmMmaka

3HaTb XMMUYeCKne
CBOICTBa Coneit
ammMoHua

O6wwue 1 ocobble
KayecTBeHHyl0
peakuuo Ha UoH
aMMOHMS

O6paTnTb BHUMaHME
Ha OCHOBHble BOMPOChI
Kypca

KOHTPO/1Ib OCHOBHbIX
3HaHWUIA N yMeHWi

3HaTb o6uue ¢
ApYTUMUY KUCnoTamu
CsoiicTBa

YMeTb COCTaBNATb
YypaBHEHUS peakuuii B
NOHHOW (opme

3HaTb 0cobble
CBOICTBa a30THO
KUCNOTbI

YMeTb COCTaBNsATb
ONeKTPOHHBI 6anaHc
3HaTb 1 yMeTb
COCTaBNATb YpaBHEHNS
pas3noXeHus HUTPaATOB
C yKasaHuem
3M1EKTPOHHOro 6anaHca

3HaTb:

CsolicTBa

benoro v KpacHoro
thocthopa,

Ero npupogHble
COefMHEHUA

YMeTb peLuath 3agaum
Ha pacTBopbl

3HaTb XMMUYECKME
cBOicTBa
docthopHOIi KNCNOTbI

TeTpajbto
N [OCKOW

Pabotac
TEKCTOM
yyebHMKa

PaboTa c
puc.
yuebHUKa
U C TEKCTE.

PaboTa c
TeTpagbto

PaboTtay
[,0CKM

PaboTa c
TeTpagbto
Ny AOCKW.

Pa6oTa
COBMECTHO
c
yumnTenem

PeuwleHune
3agayy
[OCKW.

PaboTay
[LLOCKM Mo
COCTaB/eH

.56 57
61-78

C.80-
82
No2y
3n

C.83-
85
Nel.2n

C.89-
90
Nel,3n

Crp.
92-93
Crp
95Ne2n

Ctp. 94
No5n

Crp
97-
98
Crp.
101
Nel, 3n
Ctp
102-
105
Nel,2y
3,4n
Tect

W)

Crp.
106-
110

06.1

121

131

191

20.1

26.1

27.1



37

38

39

40

41

42

43

44

45

KoHTpobHas
pa6oTa no rnase 4,5

naBa 6
Yrnepog un
KPEMHWIA.
XapakTepucTunka
yrnepojga v
KpPeMHUS.
Annotponus
yrnepoga.
Xnumumyeckue

CBoiicTea yrnepoga.

Agcopbuuns

YrapHblii ras

Yrnekucnblii ra3

YrofbHasa KucnoTa u

eé comm

KpemHuii. Okeng
KpemHus 4

KpeMHueBas
KWUcnoTa u eé conu.
LlemeHT.

Crekno.

CnaBa7 Metannbl
XapakTepucTunka

KoHTposib
3HaHWi
yyaumxcs
Ypok
nonyyeHms
n
yrnybéneHu
1 3HaHWI

Kom6uHmp
OBaHHbI

ypoK

YrnybneH
ne 3HaHWiA

YrnybneH
ne 3HaHuiA

Kom6uHup
OBaHHbIN

YPOK

Kom6uHup
OBaHHbIN

ypoK

Ypok
npumeHne
HUS
3HaHWi

Ypok
HOBbIX

Annotponusa yrnepoga
Anmas

padmt

KapbuH

dynnepeHsbl

rpacgeH

Agcobums
[Jecopbuus
AKTVNBUPOBaHHbII
yronb

["asoreHepatop
"eHepaTOpHbIN ra3
asngmkayms
CuHTes-ras

Cyxon nég

KapboHaTbl

KpemHesem

KBapy,

KBapLeBoe CTeK/0
KOAIMHUT

Cunukartbl
Ctekno
LeMEHT

MeTtannunyeckune
KpucTannumyeckume

KayecTBeHHy0 no
peakuuio Ha gocart- ypaBHeHUI
NOH peakuuii.

YMmeTb COCTaBNATb
ypaBHeHUs peakuums
TWMa 0-B Y MOHHYIO

thopmy.

3Hartb:

CsoiicTBa

Anmasa u rpagurta

A TaKxXe CBOICTBa UC
KYCCTBEHHO
NoNny4YeHHbIX KapbuHa,
thynnepeHa u rpageHa.

3HaTb:

CaoiicTBa u
NpUMeHeHne
[IPEBECHOTO YrNs
CoBepLUeHCTBOBaTb
YMEHMA COCTaBNATb
YpaBHEHUS TUMa 0-B U
MNOHHOI (hopMbl.
3HaTb:

OcobeHHOCTH
(hU3NYECKUX 1
XUMUYECKNX CBOINCTB
yrapHoro rasa
BnnaHune ero Ha
opraHun3m

YyenoBeka

3Hatb:

dusnyeckue n
XUMMYECKME CBOMCTBA
YTrnekucnoro rasa
YMeTb OTINUNTL
YrapHsblii ra3 ot
LpYyrux rasos.

3Hatb:

Conu yronbHou
KUCNOThI

dursnyeckne n
XUMWUYECKNE CBOMCTBA
YMeTb nucatb
ypaBHeHUA
XUMUYECKNX peakLUiA.
3HaTb NPUYMHY
Paznnuns
DU3NYECKUX CBOWCTB
BbICLLMX OKCUAO0B
yrnepofa v KpeMHus
yMeTb COCTaBNATb
ypaBHeHUA
XUMNYECKMX peaKLnii
Mo CBOWCTBaM KPEMHMUS
N OKCUJAA KPpeMHUSA
3HaTb:

XuMmnyeckue cBoiicTea
CUNNKaTOB

Pa3Hble BuUabl CTEKOS,
nx

NPUMEHEHMeE.

3Hartb:

PacnonoxeHune

PaboTa c
TEeKCTe
yyebHuKa.

Nel,3.4

Ctp
111-
114
Nol-3y
Nedpon

Crp.11
8-120
Nol-3y

Crp.
121-
123
No2y
Nel,3,4

Crp.12
4-128
Nel,2n
m

4y

Ctp.13
1-134
Nel,2y
Ne3n
TecT(y

Crp.
135-
137

No2y
3,4n

Crp.
138-



46

47

48

49

50

51

52

53

54

MeTas1/10B

HaxoxpeHwve
MeTannoB B NpMpoje
1 06Lme cnocobbl
MX NOyYeHuns

Xunumuyeckue
CBOWCTBA METa/1/10B.
DNEKTPOXMMUYECKN
i pag HanpsXXeHui
MeTas/10B.

CnnaBbl

LLlenoyHble
MeTanNsbl

PeweHune 3agay no
Teme

LLlenoyHble
MeTafbl.

MarHuii. LLlenoyHo-
3eMe/IbHble
MeTaN/bl.

CoeaunHeHus
Kanbuus.
XKecTKocTb BOApbI.

ANIOMUHNIA

CoeaunHeHus
antoMUHNA

3HaHWUI

Komo6uHmp
OBaHHbI

YPOK

Ypok
nonyyeHus
HOBbIX
3HaHWUN

Komb6uHmp
OBaHHblII

YPOK

Ypok
nonyyeHms
3HaHWI

Ypok
3aKpenneH
N YMEHWM
B peLleHnm
3afay
Ypok
yrnybneHu
1 3HaHWI

Kom6uHup
OBaHHbI

YPOK

Komo6uHmp
OBaHHbI

YPOK

Komb6uHmp
OBaHHbIA

YPOK

peLeTku
MeTanm4eckas CBs3b
Jlerkue, Tsxenble
MeTabl.

Cnocobbl nonyyeHns
MeTasifoB
AnomoTtepmua

DHEprus NoHM3auumn
DNEKTPOXUMUYECKNIA
pag HanpsXeHui

TBepable Cniasbl
YyryH

Cranb
VIHTepmeTaninyeckme
COefuHeHus
Mepokcngbl
Mmapokeng
Hatpusi(egkuii Hatp)
Mmapokeng
Kanusi(egKnin Kanum)

CoBepLUeHCTBOBaTb
NnpakTUYecKne ymeHus
B peLLeHnn 3aaau

LLleno4yHo3eMesbHbIe
MeTan/bl

Okcemga,

"MapoKcua Kanbums
aweHas 13BecTb
V13BeCTKOBOE MOJIOKO
3BecTKoBas Boja
Kap6oHaTHas n
Hekap6oHaTHas
YKEeCTKOCTb BOAbI
AManbrama antoMUHNs
Tepmut
JropantoMnHbl
CrnymMuHbl

Okcng antoMnHmnA
rmapokcua antoMnHUA

meTannos B NC.
MeHaeneesa
CTpoeHue aToma
meTanna, oTimyne ot
CTPOEHUs aToMa
HemeTana

OTnnyatb
METaIINYECKYIO CBA3b
OT VOHHOW "
KOBa/IeHTHOW.

3HaTb:

CoefMHEHUS MeTaN/10B
B NpMpoAe,
€nocobbl KX
nonyyeHus

3HaTb:

XUMUYecKune CBoNCTBa
MeTannoB

YMeTb Nonb3oBaTbCcs
/X pagom
HanpshkeHwui
METaNNoB, yMeTb
COCTaB/SATb ypaBHEHUS
XUMUYECKUX peaKkLnid.
3Hartb:

CyTb npouecca
06pa3oBaHus CNaBoB
VX npuMeHeHue B
TEXHUKE.

3HaTb:

CTpoeHue aToma
LLLenoyHbIX MeTannos
XuMUYyeckne coiicTea
LLLenoyHbIX MeTannoB
YMeTb nucatb
YPaBHEHUS peaKLnii

3HaTb:
XapaKTepucTuky
3nemMeHTa no
nonoxeHutos IMC.
YMeTb COCTaBNATh
ypaBHeHUA
XUMUYECKNX peakLnii
no Kabumio.

3Hatb:

CoefVHEHUS Kanbuums
N X CBOICTBA

Bunabl XXecTKoCTK

W cnoco6bl eé
yCTpaHeHus

3HaTb:

CBoiicTBa antOMUHUSA
MonyyeHne n
npuMeHeHune
antoMUHUA

3HaTb:

CBOiiCcTBa COeJMHEHWA
aNtoMUHUS

YMeTb foKa3aTb
aMmhoTepHOCTb
rMapoKcuaa antoMuHus

PaboTtay
[0CKKN Mo
CoCTaB/eH
uo
YPaBHEHWIA
peakuuii.

PaboTtay
[,0CKM
YUYEHNKOB.

141
Nel-4y
Ne5,6n

Crp.
142-
143
Nely
2,3n
Ctp
.144-
148
Nely
2,3(n)

Crp.14
9-150
Nel,2y
Ne3n

Ctp
151-
154
Nel.2y
Ne3n

Crp.
155
Ne4,5n

Ctp
156
157
Nol-3y
Ne4,5n

Ctp.15
9-162
Nol-3y
Ne5n

Ctp
.166
Nol-3y
Ne5-7n

Ctp
168-
170
Nel-4n
No5
zor.



55

56

57

58

59

60

61

62

63

64

65

66

Keneso

CoefiMHeHUA xenesa

KoHTponbHas
pa6oTa Mo Teme «
MeTannbi»
naBa8
MepBoHayabHbIE
npeAcTaBneHuns 06
OopraHnyecKnx
BellecTBax.
OpraHunyeckas
XUmusa
MpefenbHble
yrnesogopoab

HenpepgencHble
Yr/IEBOAOPOAL

Monunmepsl

Cnnptol

Kap6oHoBble
KUCNOThl
CnoxHble aupsbl

Yrnesogb

AMWHOKNCNOTHI U
6enku

-68

Ypok

3aKpeneH
1S 3HaHWUI
N yMeHUA

Ypok

3aKpenseH
1A 3HaHWUIA
N YMEHU

KoHTponb
3HaHWi

Ypok
HOBbIX
3HaHWI

Komb6uHmp
OBaHHbIA

YPOK

Ypok
nonyyeHus
n
yrnybneHu
1 3HaHWI

Komo6uHmp
OBaHHblII

YPOK

Ypok
nonyyeHms
HOBbIX
3HaHWi

Kom6uHup
OBaHHbIN

YPOK

Ypok
nony4eHms
3HaHWi

Kom6uHup
OBaHHbI

YPOK

Cwnpepwut
MarneTur
FamatuT

KauecTBeHHas peakuus
Ha MOHbI Xenesa

MpoBepuTb 3HaHNA
yyalmxcs no rnase
MeTannbl
OpraHuyeckas xumus
OpraHunueckune
BeLlecTsa
Yrnesogoposbl
Ffomonorn

M3omepel

TOMONOrNYeCcKNin pag
fomonoruyeckas
pasHuua

Peakuumm 3amelL,eHus

AJKeHb!
ANKNHBI
Peakuun
NMpUCOeSUHeHNA
Peakuun
nonvMepusauun
Monnmep
MoHowmep
dnemeHTapHoe 3BEHO
CreneHb
nonvMepu3saLun
[NponssogHble
yrnesofopofb
OpHoaToMHble
MHoroatomMHble
cnupThl

KapboHoBble KUCNOTb
CnoXHble aqupsbl

noko3a
Caxapo3sa
Kpaxman
Llenntonosa
AMWHOKMNCNOTHI
benkn
[TOpMOHbI
[NoBTOpeHne

3HaTb CBOWCTBA Xenesa
YMeTb nucatb
ypaBHeHUA

B MOHHOI thopme 1
ypaBHEHMS TUNa 0-B
3HaTtb

CaoiicTBa
CoefMHEHWI Xene3a
YMeTb 0TNMYaThb
coefMHeHMs Xenesa 2
n3.

3HaTb:

MpegmeT n3yyeHns
OpPraHNY4ecKoin XuMmm
MoHMMmaTb

YTto Takoe

romonor

3HaTb: XUMUYECKME
CBOWCTBA

ANKaHOB

YMeTb COCTaBNATh
dopmynbl
[fomonoros un
N30MepoB

3HaTb:

CTpoeHMe 1 cBOCTBA
HenpeaenbHbIX
yrnesoAoposoB

3HarTb:

CBolicTBa CNMpTOB
Wx geincTene Ha
opraHun3m 4YenoBeKa
YMeTb

nucatb

YypaBHEHUS peaKLunii
3Hartb:

CTpoeHue u CBOINCTBA
KapbOHOBbIX KUCMOT
YMeTb nucatb
XUMUYeECKue
ypaBHeHUA

3HarTb:

CBolicTBa yrnesofoB
Vix o6pa3oBaHue B
Np1poAe 1 3Ha4YeHme.
3HaTb CBOCTBa

1 ponb B OpraHu3mMe

Ctp
A171-
173
Ne2,4n
Nel,3y
Crp.17
4-176
Nel,2n
Ne3n

Crp.
178
180
Nol-6y

Crp
181-
183
Ne2,4n
Nel,3y

Crp.
184-
186
Neln
2y3n
4.5n
Crp.18
7-188
Nel,2y

Crp.18
9-191
Nely
Ne2.3n

Crp.
192-
194
Nel,3,4

y
Ne5.6n

Ctp.19
6-197
Nol-3y

Ctp.19
8-199
Nel-4y



