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IMosicuuTeIbLHAS 3aICKA

Paboyas nporpamma Mo XWMWMA Ha YPOBHE OCHOBHOIO 0O6Llero o06pa3oBaHUA
COCTaB/IeHa Ha OCHOBE TMOJIOKEHUIA M TpebOBaHWIN K pesynbTaTaM OCBOEHUS| OCHOBHOWA
obpa3oBaTe/ibHO NporpaMMbl, MpeAcTaBleHHbIX B defepasbHOM  rOCyLapCTBEHHOM
o6pa3oBaTe/lbHOM CTaHAapTe OCHOBHOrO 06Liero o6pa3oBaHus, YTBEPXKAEHHOIO NPUKa3om
MwuHucTepcTBa 006pas3oBaHns U Hayku P® Ne 287 ot 31.05.2021, ¢ yyetoMm [pumepHOM
nporpammbl  BocnuTaHus, OCHOBHOM 06pasoBaTesibHo nporpaMmbl MKOY «Ko6uHcKas
OOLL» ocHoBHOro 06LLero o6pasosBaHus,
B COOTBETCTBUM C [N0oM0XKEHEM O pabodeil mporpaMme y4yebHOro npegmeTa, kypca MKOY
«KobuHckad OOLLU» ©n opueHTMpoBaHa Ha peasiM3auMio B LEHTpe 06pa3oBaHuA
€CTeCTBEHHOHAaY4YHOW U TEXHONOrMYECKO HanpaBneHHOCTeN «ToYka pocTa», CO34aHHOr0 Ha
6a3e MKOY «KobuHckas OOLL» ¢ Lenbio pasBuThs Y 06yyatoLmxcs eCTeCTBEHHOHAYYHOW,
mMaTeMaTU4ecKoin, WHMOPMALMOHHON rpaMOTHOCTKM, (HOPMUPOBAHUS  KPUTUYECKOTO
KpeaTVBHOrO  MbILL/IEHWS,  COBEPLUEHCTBOBAHUS  HABbIKOB  €CTECTBEHHOHAYYHOW U
TEXHO/IOrMYECKOM HaMpaB/IeHHOCTWN, a Takke [AJ19 NPakTUYecKonW OTpaboTKM Yy4vebHOro
martepuana rno y4ebHbIM npegmetam «PuUsnka», «XUmMmna», «brnoniorus, «TexXHOOrna».
Ha 6a3e ueHTpa «Touka pocTa» 06ecrneyvBaeTCA peann3auns ob6pasoBaTeNbHbIX NPorpamm
eCTeCTBEHHOHAY4YHOM 1 TEXHONIOrMYEeCKOl HanpaBneHHOCTeR, pa3paboTaHHbIX B COOTBETCTBUM
C TpeboBaHMAMM 3aKOHOAATeNbCTBA B C(epe 06pa3oBaHMS M C YYETOM PEKOMeHAAL i
depgepasibHOro onepatopa yyebHOro npegmeta «Xumusa». Ob6pasoBaTenbHas nporpamma
MO3BOJIIET WHTErPUPOBaTb peasim3yemble 34eCb MOAXOAbl, CTPYKTYPY W COLepXaHue npu
opraHusammn 0byyeHns xvmun B 8—9 Knaccax, BbICTPOEHHOM Ha 6a3e 1106010 13 AOCTYMHbIX
y4ebHO-MmeToAMYecKnX Komnnekcos (YMK). cnonb3oBaHne 060pyfoBaHNA LIEHTPpa
«TOuYKa pocTa» NMo3BOJISIET CO34aTb YC/OBUS:
L1 pacLUMpeHns COAepXKaHns LWKOIbHOTO XMMUYECKOro 06pa3oBaHus;
[N NOBbILWEHNUA MO3HABaTEe/IbHOW aKTUBHOCTW 00YyYaloLMXCa B €CTeCTBEHHOHAYYHOM
obnactu;
018 pasBUTUA IMYHOCTM pebeHka B npouecce O0OYYeHWS XUMWKU, €ero CroCcoBHOCTEW,
(hopMMPOBaHWS ¥ YLOBNETBOPEHUA COLMAIbHO 3HAUYMMbIX MHTEPECOB U NOTPEOGHOCTEN;
419 paboTbl C OAaPEHHBIMU LLKO/IbHUKaMM, OpraHn3aLmMmn Nx pasBuTus B pasimyHbIX 061acTax
06pa3oBaTe/bHOI, TBOPYECKON AeATENLHOCTY.
MpMeHas UMppoBblE 1260PATOPMM Ha YPOKax XWMUKM, Yy4alimecs CMOTYT BbINO/HUTD
MHOXXeCTBO /1abopaToOpPHbIX paboT M 3KCMEPUMEHTOB MO NPOrpaMme OCHOBHOW LUKOJbI.

KparTkoe onucanmne moaxoa0B K CTPYKTYPUPOBAHUIO MATEPHAJIOB
B o6pasoBaresibHoi nporpamme (OIM) npeacTasfieHbl CnefyroLme pasaenb:
1.MeTo/bl U3y4eHUs BELLECTB Y XUMUYECKUX SBIEHUA. DKCNepUMeHTaIbHbIe OCHOBbI XMW,
2. [lepBoHaya/ibHble XUMUYeckne noHATMA. 3. PactBopbl. 4.0OCHOBHble Knacchl
HeopraHNUYecKnx coefUHeHNiA. 5. Teopus aNeKTPOUTUYECKON auccoumanmn. 6. Xummyeckume
peakumm. 7. XMMUYeCKUe 3/1leMeHTbI (CBOMCTBa MeTasI/I0B, HEMET/IIOB U UX COELNHEHWIA).
B OCHOBY BblAeNeHNs TaknX pa3fenoB 3a/10)KeH XMMUYECKUIA 3KCNEePUMEHT, TpaavLUOHHasA
cuctema nsydeHmst Xummnmn. OCHOBHOWN (POPMOI YHeOHOIN AeATeNbHOCTU ABNSAETCA XUMUYECKUIA
9KCMEePVMEHT, NPOBOAMMBIA B BUAE abopaToOpPHbIX, NMPaKTUYECKMX PaboT U AeMOHCTPaLWiA.
[eMOHCTPaUMOHHbIA  3KCMEPUMEHT MPOBOAUTCA B TOM C/lydae, eciM OH onaceH A/is
BbINOMHEHNA  YYalWMMUCA  WAW  UMEKOLLMIACA nNpubop npeAcTaBfieH B eAUHCTBEHHOM
aK3emnnspe.
[ns nsydeHns npegmeTa «XMMMUA» Ha 3Tarne 0CHOBHOTO 06LLero o6pasoBaHus oTBoanTcs 136
yacoB: 8 Knacc - 68 uvacoB; 9 knacc —68 uvacoB. [laHHas o6pa3oBaTefibHasi nporpamma
obecrneymBaeT YCBOEHME YHAWUMUCH BXKHENLLINX XMMUYECKNX 3aKOHOB, TEOPUIA U MOHATUN;
(hopmMUpyeT NpeACTaB/IEHNE O POV XUMUW B OKPYXKAIOLLIEM MUPE 1 XKU3HW YesioBeka. Mpu aTom
OCHOBHOE BHMMaHWe yaenseTcs CyL{HOCTH
XVMUYECKMX peakLmMil U MeTofaM X OCYLLECTB/IEHUS.



OAHUM U3 OCHOBHbIX NPUHLMMOB NOCTPOEHMS MPOrpaMMbl SBSETCA NPUHLMN AOCTYMHOCTHU .
SKcneprMeHTabHbIE AaHHbIE, MOMYYeHHbIe YYalUMUCS NPU BbIMOSHEHUW KONMMYECTBEHHbIX
OMbITOB, NO3BO/IAOT YHaLLMMCSA CAMOCTOSATE/IbHO AeNaTb BbIBOAbI, BbISBNSTL 3aKOHOMEPHOCTY.
MoAxoabl, 3a/10)KEHHbIE B COAEPXKaHMe NMPorpaMmMbl Kypca, COo34arT HEOOXOAMUMbIE YCNOBHS
A5 CUCTEMHOTO YCBOEHMS! YYaLLMMUCA OCHOB HayKu, [/11 06ecreyeHns pasBrBatoLLEero u
BOCMWTbIBAOLLLETO BO3AENCTBUSA 00YYEHUS HA MIMYHOCTb Y4alllerocs.

dopmMpyeMble  3HaHUS AO/MKHbI CTaTb OCHOBOM CUCTEMbI  YOEXAEHWIA  LLUKO/MbHIKA,
LEHTPa/IbHbIM SAPOM €ro Hay4HOr0 MMPOBO33PEHMUS.

Onucanue MaTepHaJ’IbHO-TeXHI/I‘leCKOﬁ 0a3mbl HEeHTpa «Touka pocTa»,
HCII0JB3YEMOI'0 JIUIA peain3anum Oﬁpa30BaTeJ’IbeIX nmporpamMm B paMKax
npenogaBaHuss XuMHHA

Hudpoas (komnbioTepHas) Jadoparopus (LJI), nporpaMMHO-annapaTHbIi KOMMEKC,
[aTunMKoBas cucTeMa — KOMM/EKT y4e6HOro 060pyLoBaHNs, BKIOYAOLLMIA N3MEPUTESbHBbI
610K, UHTEpenc KOTOPOro No3BonseT 0becnevmBathb CBSA3b C NEPCOHA/IbHLIM KOMMbIOTEPOM,
1 Habop LATUMKOB, PETUCTPUPYIOLLMNX 3HAYEHUS Pa3fIMUYHBIX PU3NYECKNX BETMYUMH.

JaTyuK TeMmepaTypbl IIATHHOBBIH — MPOCTON U HAAEXHbIA faTuMK, NpejHasHayveH Ans
M3MepeHNs TemrnepaTypbl B BOAHbIX pacTBOpax M B rasoBbiX cpefax. VIMeeT pasnnuHbIi
AvanasoH nsMepeHunii ot —40 fo +180 C. TexHUYeCcKMe XapaKTepUCTUKM JaTumKa yKasaHbl B
WHCTPYKUMKU NO 3KcnayaTauuu. dataumk TeMMepaTypbl TepMONapHbI npejHasHayveH [A/1s
n3mepeHns temneparyp o 900 °C. Mcnonb3yeTca npy BbIMONHEHUU PaboT, CBA3AHHBIX C
N3MepeHneM TeMMepaTyp niameHu, NiasieHns u pasfioXKeHNs BELLECTB.

JaT4auk ONTUYECKON NNOTHOCTY (KOSIOPUMETP) — NpefHa3HaueH A4/18 U3MepeHns ONTUYECKOIA
NIIOTHOCTM OKpaLLUeHHbIX PacTBOPOB. Vcrosb3yeTcs npu MyyeHUn Tem «PacTBOpbI»,
«CKOPOCTb XMMUYECKMX PeaKLii», ornpeaeneHnn KOHLEHTPaLMM OKpaLleHHbIX OHOB.
Hatuuk pH npefHasHayeH 415 n3mepeHns BOLOPOAHOro nokasartens (pH) BoAHbIX pacTBOPOB
B Pa3IMYHbIX UCCeA0BaHUAX 0ObEKTOB OKPYXKatOLLIE cpeabl.

JaT4yuk 31eKTPONPOBOAHOCTMN NpefHa3HayYeH ANns U3MepeHns yaenbHOM 3N1eKTPONPOBOAHOCTM
XXWUAKOCTEN, B TOM YKC/E U BOAHbLIX pacTBOPOB BELLECTB. MPUMEHAETCA NPU U3y4eHUn Teopum
3NEeKTPOIMTUYECKON AMCCOLMaLMN, XapaKTEPUCTUK BOAHbLIX pacTBOPOB

JlaTuuk X/1I0pUA-MOHOB WCMOMb3YeTCA [ANA KOMYECTBEHHOIO OMNpedeneHus cofepXaHus
MOHOB X/10pa B BOAHbIX pacTBOpax, Moyse, NPOAyKTax nutaHua. K gatuMky NoAKNHYaeTcs
NOHOCeNeKTUBHbIN anekTpog (MNCI) (pabounii anekTpoa), NoTeHLmMan KOTOporo 3aBUCUT OT
KOHUEHTpauuy onpeenseMoro MoHa, B AaHHOM C/iyvae OT KOHUeHTpauun aHuoHos Cl-.
MoTeHuman WC3 onpefensoT OTHOCUTE/IbHO 3MEKTPOAa CPaBHEHWS, Kak nNpasuno,
XnopcepebpsHoro.

JlaTumk HUTPAT-MOHOB NpefHasHayeH [AN1A KOMMYECTBEHHOrO OnpedeneHus HUTPATOB B
pa3NInyHbIX 06BEKTAX OKPYIXKAIOLLEN Cpefbl: BOAE, 0BOLWAX, (PPYKTaX, KONBACHbIX N3LeNNAX 1
T.0.

Muxkpockon uudpoBoii NpefHa3HayveH 419 U3yyeHns popmMbl KpUCTaINI0B U HabNIoLeHNA 3a
POCTOM KpUCTa/1/10B.

Annapat ansa nNpoBeAeHUst XuMmyecknx peakumin (AMNXP) npefHasHayeH A1 NOMYyYEHUS U
[EMOHCTpaLuy CBOMCTB TOKCUYHBIX NMAapoB W rasoB . OTW BeLLecTBa MosyvatoTca B Konbe-
peakTope, ¥ Npu HarpeBaHUK (UM 6e3 HarpeBaHWs) ra3oo6pasHble BeLecTBa NPOXOAAT Yepes
NOrnoTUTE/bHbIE EMKOCTM (Hacalkv) C pacTBOpamy peareHToB, BCTYMNatoT C HUMW B peakLuio.
M36bITOK rasa nornoLaeTcs XXuaKnMMm 1 TBEPAbIMU peareHTamu, a TakKe akTUBUPOBaHHbIM
yrném. Annapar yalle BCEro UCMosib3ytoT Ans NOAyYeHNs U 4eMOHCTpaLUmMn CBOMCTB X/10pa,
ceposofopoja. MNprbop 4ns AeMOHCTpaL My 3aBUCUMOCTM CKOPOCTUM XMMUYECKUX peakLuunid oT
pasIMYHbIX PAKTOPOB MUCMOJIb3YHOT NPU U3yYeHUU TeMbl «CKOPOCTb XMMUYECKOI peakumm» 1
TENN0BOro agheKTa XMMNYECKUX peakumin. Mpubop AaéT BO3MOXHOCTb 3KCMEPUMEHTA/IbHO
nccnefoBaTb BAMSHUE HA CKOPOCTb XMMUYECKUX peakumin cnefyrowmx (hakTopos: npupogpl



pearvpyroLLX BeLLeCTB, KOHLIEHTPpaLMK pearnpyroLmx BELLLECTB, M/OLLaAM rpaHnLbl pasgena
(ha3 B reteporeHHbIX cuctemax (MOBEPXHOCTU COMPUKOCHOBEHUS MEXAY pearvpyroLmmm
BeLLecTBamu), TEMMepaTypsbl, Katanm3aropa, MHrmouTopa.

MuneTKa-go3atop — npucrnocobneHne, 1cnosb3yemoe B flabopatopun Ans oTMepuBaHus
onpefenéHHoro 06bLEMA >XMAKOCTW. TMMETKU BbIMyCKalOTCA MEPeMEHHOro U MOCTOSAHHOIO
06béMa. B KomMnekTbl 060pyLoBaHMA ANS MEANLMHCKNX KAaCCOB BXOAAT YA0OHbIE MUNETKN-
[03aTopbl OHOKaHa/bHble, MO3BONAOLLME HACTPOUTL HEOOXOAMMbI 00bEM OTOMpPaeMON
XWULKOCTU B TPEX Pas/fIyHbIX AManasoHax.

BaHa KOMOVMHMPOBaHHasA NpefHa3HayeHa [1f Harpesa CTEKIAHHLIX U (PapdopoBbIX COCYLO0B,
Korfa TpebyeTcsa co3faTb BOKPYr HarpeBaeMoro cocyza paBHOMepHoe TeMrnepaTypHoe Mnore,
n36exarb WCMOoJb30BaHWUSA OTKPLITOTO MaMeHU U PackanéHHOM 3MEKTPUYECKON Cnupanu.
Kopnyc KOMOWHMpOBaHHON 6GaHW chenaH W3  allOMUHUA.  XKMAKOCTHas  4acTb
KOMOWHMPOBaHHOW 6aHM 3aKpbIBAETCA KO/MbLaMM Pa3/IMyHOro AvameTpa.

Mpnbop 418 NoMyyYeHns ra3oB MCMOJb3YeTCA A1 MOyYeHMst HeOO/bLUNX KOMIMYECTB ra3os:
BOAOpOAa, Kcnopoaa (M3 nepokcuaa Bof0poAa), YreKUCIoro rasa.

Paboyas nporpamma no xvmmm gnsa 8—9 Knaccos € 1CMo/b30BaHEM 060pYL0BaHNA LieHTpa
«Toyka pocta» Ha 6ase uUeHTpa «Touyka pocTa» 06ecreynmBaeTcqd  peanmsauus
06pasoBaTefibHbIX MPOrpaMM eCcTeCTBEHHO-Hay4YHOW M TEXHONOrMYECKOW HanpaBneHHOCTENR,
paspaboTaHHbIX B COOTBETCTBMM C TPebOBaHUAMM 3aKOHOAATENIbCTBA B C(hepe 06pa3oBaHuA 1
C YY4ETOM pekoMeHauuii ®efiepanbHOro orepaTopa y4ebHOro npeameTa «XumMms».
O6pa3zoBaTe/ibHas NporpamMmMa no3BoseT UHTErpyupoBaTh peasindyemble NOAXO0Abl, CTPYKTYPY
N cofepXKaHue npu opraHusaumm obydeHUs xmmmum B 8—9 knaccax, BbICTPOEHHOM Ha 6ase
NH60ro 13 JOCTYMNHbIX y4ebHO-MeToANYECKNX KoMMiekcoB (Y MK).

Vcnonb3oBaHne 060pyaoBaHUs «Touyka pocTa» NpU peanmsaumn gaHHoi Ol nosBonsieT
co3faTtb YC/oBuUS:

-[NS pacLUNPeHNs COAEPXKaHNA LLKO/IbHOr0 XMMMWYECKOTro 06pa3oBaHus;

-01 NOBbILEHMA MO3HAaBaTe/IbHOM aKTMBHOCTM 00YyYaloLMXca B eCTeCTBEHHOHAY4YHOM
obnactu;

018 pasBUTUA IMYHOCTM pebGEHKa B npouecce OOYYeHWUS XUMUKU, ero CroCOGHOCTEN,
(hopMMpOBaHUS ¥ YLOBNETBOPEHUSA COLMATIbHO 3HAUMMbIX MHTEPECOB U NOTPEOHOCTEN;

-4ns paboTbl ¢ 04aPEHHBIMU LLKO/IbHUKaMK, OpraHu3aLMm ux passuTuns B pas/iniHbIX 06/1acTsax
06pa3oBaTe/bHOI, TBOPYECKON AeATENbHOCTY.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YUYEBHOT' O ITIPEJMETA «XUMMSI» B OCHOBHOM IIKOJIE

M3yyeHne XMMMUM B OCHOBHOM LUKOME HamnpaBfieHO Ha [OCTMKEHWE 0BOY4atoLMMMUCS IMYHOCTHBIX,
MeTanpeAMETHbIX U NMPeAMETHbIX Pe3y/IbTaTOB OCBOEHMS Y4e6HOro npeameTa.

JInyHoOCTHBIE PeE3yJabTaThI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHWNS NPOrpaMMbl OCHOBHOMO 00LLero 06pa3oBaHus AOCTUMatOTCA B X0A€
06yYeHMs XMW B AMHCTBE Y4eOHOIM 1 BOCNUTaTENbHOM AeATenbHOCTN OpraHu3auum B COOTBETCTBUN
C TPaAMUMOHHBLIMA POCCUACKUMMW COLMOKYNbTYPHBIMW U OYXOBHO-HPABCTBEHHbLIMW LIEHHOCTAMM,
NPUHATBIMA B O6LLECTBE MNpaBuiamyv W HOpPMamu MOBEAEHWUS, W CMOCOOBCTBYIOT Mpoueccam
CaMOMNo3HaHWs, caMopasBMTUS U CoLManm3aLm 0byyatoLLmxXcs .

JINYHOCTHbIE pesynbTaTbl OTPAXKAKT CPOPMUPOBAHHOCTb, B TOM YIC/IE B YaCTW:

HanI/IOTI/I‘leCKOFO BOCIIMTAHUSA

LLEHHOCTHOrO OTHOLLUEHWUS K OTEYECTBEHHOMY KY/IbTYPHOMY, UCTOPUYECKOMY N Hay4YHOMY HaCMeauto,
MOHMMaHMS 3HAYEHNS XM- MUYECKOW HayKWN B XXN3HM COBPEMEHHOO 06LLECTBa, CNOCOOHOCTM BNaAeTb
[OCTOBEPHOM MHOPMaLMen 0 NepeaoBbIX AOCTUXKEHUAX U OTKPbITUAX MUPOBOI M OTEYECTBEHHON
XVMUW, 3a1HTEPECOBAHHO- CTU B HAaY4HbIX 3HaHWAX 06 YCTPOCTBE MMpa 1 06LLECTBA;

I"pa>kaaHCKOro BOCMMTaHMS

NPeAcTaB/eHNst O COLUMa/bHbIX HOpMax W MnpaBunax MEXINYHOCTHLIX OTHOLUEHWU/ B KOMNEKTUBE,
FOTOBHOCTM K  pa3sHO0Opa3HOM COBMECTHON  AeATeNbHOCTU NPV BbIMOMHEHUN  YYEOHbIX,
Mo3HaBaTe/bHbIX 3a4ad, BbIMOMHEHUN XUMUYECKUX 3KCMEPUMEHTOB, CO34aHWM YYEOHbIX MPOEKTOB,
CTPEMNIEHNSA K B3aMMOMOHVMMAHMIO X B3ayMOMOMOLLM B MPOLECCE 3TOM Y4eOHOW [AeATeNnbHOCTH;
FOTOBHOCTM OL|EHMBaTh CBOE NOBEAEHME M MOCTYNKN CBOMX TOBAPWLLEA C MO3NLMM HPABCTBEHHbIX U
NPaBOBbIX HOPM C YYETOM OCO3HAHWSA NOCNELACTBUI NOCTYMNKOB;

LIeHHOCTI Hay4HOro No3HaHMA

MMPOBO33PEHYECKNX MPEACTaBEHNA O BELLECTBE U XMMUYECKOW peakLun, COOTBETCTBYHOLLMX
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKM 1 COCTaBNAKOLLMX OCHOBY A8 NOHMMaHUSA CYLLHOCTK
Hay4YHON KapTUHbI MUpa; MpeLcTaBneHnii 06 OCHOBHbIX 3aKOHOMEPHOCTSAX PasBUTUS MPUPOAbI,
B3aVIMOCBA35X Ye/l0BEKa C NPUPOAHOI CPesoi, 0 PO XMMUM B NO3HAHWM 3TUX 3aKOHOMEPHOCTEN;
No3HaBaTe/bHbIX MOTUBOB, HAMPaB/IEHHbIX Ha NMOYYeHMe HOBbIX 3HAHWI N0 XUMUW, HEOBXOAUMbIX AN1S
06bACHEHNS HabNtoAaeMbIX MPOLLECCOB W ABNEHWIA;

NO3HaBaTe/IbHOW U MHOPMALMOHHON Ky/bTypbl, B TOM YMC/E HaBbIKOB CAMOCTOATENbHOM paboTbl C
y4eb6HbIMW  TeKCTamu, CMpPaBOYHON NWUTEPaTypoid, [LOCTYMHbIMU  TEXHUYECKUMMW  CPeLCTBamu
MH(OPMaLMOHHBIX TEXHONOTUIA;

MHTepeca K OOYYEHMIO W MO3HAHWIO, NHOO03HATENbHOCTK, FOTOBHOCTM W CMOCOGHOCTM K
caMo06pa3oBaHunto, UCCNeN0BATENbCKOM AeATeNbHOCTU, K 0CO3HAHHOMY Bbl6GOPY HanpaB/feHHOCTU Y
YPOBHSI 06YY€eHUS B JaSbHENLLEM,;

dopMrpoBaHNs KynbTypbl 340P0BbS

OCO3HaHWA LEHHOCTU >KW3HW, OTBETCTBEHHOTO OTHOLUEHMSI K CBOEMY 340pOBbi, YCTaHOBKM Ha
300pOBbIA 06Pa3 XXM3HK, OCO3HAHUA NOCNEACTBUIA N HENPUATMA BPeAHbIX NPUBbLIYEK (YnoTpebneHmns
afikoronsl, HapKOTWUKOB, KypeHWsi), HeobXogumMocTV CO6GMIoAeHMs MpaBun  6e30MacHOCTM  Mpu
06paLLEHNN C XMMUYECKMMI BELLLECTBAMM B ObITY 1 peasibHO XUN3HMW;

TpyaoBOro BOCNUTaHUA

KOMMYHVKATUBHOM KOMMETEHTHOCTM B OOLLECTBEHHO MOME3HOW, Y4ebHO-UCcnef0BaTeNbCKONM,
TBOPYECKOI 1 APYTnX BUAAX AEATENbHOCTMW; MHTEPeca K NPakTUYeCKOMY M3y4eHNI0 NPodeccuii n Tpyaa
pa3IMYHOro PoAa, B TOM YMC/E HA OCHOBE NPUMEHEHNS MPEAMETHbIX 3HaHWUIA MO XMMWM, OCO3HAHHOTO
BblOOpa NHAMBMAYa/IbHON TPAEKTOPUM NPOAC/HKEHUS 06pa30BaHMA € YYETOM SIMYHOCTHBIX MHTEPECOB
N CNOCOBHOCTM K XUMUK, O6LLIECTBEHHBLIX MHTEPECOB U NOTPEBHOCTENA;

SKONOrMyecKoro BOCNUTaHMA

3KO/TOrMYECKM LieNecoobpasHoro OTHOLLEHMS K NPUPOAE KaK MCTOYHMKY XXM3HW Ha 3emie, OCHOBE eé
CYLL,ECTBOBAHMS, MOHMMaHWSA LIEHHOCTX 3[40POBOr0 M 6e30MmacHOro obpasa »KWM3HW, OTBETCTBEHHOrO
OTHOLUEHMS! K COOCTBEHHOMY (DU3MUYECKOMY W MCUXMYECKOMY 340pPOBbH), OCO3HAHWUA LEHHOCTM
cobnogeHns npasun 6e30MacHOro noBefeHWs Npu paboTe C BellecTBaMK, a Takke B CUTyauusx,
YrPOXAKOLLMX 340P0OBbLIO U XKN3HW NKOAEN;

CMOCOBHOCTN NPUMEHSATb 3HAHMS, MOyYaeMble NPU U3YYEHUU XMMUW, ANS PELLEHNS 3adad, CBSA3aHHbIX



C OKpY)atoLlel MNPUPOAHOIN Cpefoi, MOBbILWEHUS YPOBHSA 3KOMOrMYECKOW KynbTypbl,0CO3HaHMS
rno6asbHOro Xapakrepa 3KoIorMyecknx Npobem v ny-Tein UX peLlieHns NocpeacTBOM METOL0B XUMUU;
3KO/I0MMYECKOr 0 MbILLIEHWS, YMEHMSI PyKOBOACTBOBATLCA MM B MO3HABATENbHON, KOMMYHVKATUBHOM W
COLMaNbHOM NpakTuKe.

MeTal’lpeIlMeTHbIe pPe3yabTarThbl

B coctaBe MeTanpegMeTHbIX pe3y/bTaToB BbIAENAT 3Ha4YMMble 415 (DOPMUPOBaHMS MUPOBO33PEHNS
06LLeHay4YHble NOHATMS (3aKOH, TEOPUS, NPUHLMM, TMNOTe3a, PaKT, cucTeMa, NPOLECC, IKCNEPUMEHT 1
4p.), KOTOpble UCNOMb3YHOTCS B €CTECTBEHHO-HAYYHbIX YUYeOHbIX NpeaMeTax M NO3BOMSHOT Ha OCHOBE
3HaHWI U3 3TUX NpeaMeTOB (DOPMMPOBaTL NpPeACTaBNeHNEe O LLENOCTHON Hay4yHOW KapTuHe Mupa, U
YHMBEPCa/IbHbIE YUYebHble AelicTBMS (MO3HaBaTe/bHbIE, KOMMYHUKATUBHbIE, PEryNsSTUBHbLIE), KOTOPbIE
obecreynBaloT POPMMPOBAHME FOTOBHOCTM K CAMOCTOSATEIbHOMY M1aHUPOBAHUIO U OCYLLIECTB/IEHMIO
YyUYeOHON AeATeNnbHOCTY.

MeTanpegmeTHble pe3ynbTaTbl OCBOEHMS 00pa30BaTeNbHOM MpPOrpaMMbl MO XUMWW  OTpaXKaroT
OB/lafieHNe YHNBEPCa/IbHbIMY NMO3HABATENbHbIMW AEACTBMSAMUA, B TOM YKCIE:

Ba3oBbIMW NOrNYECKUMUI AEACTBUAMM

YMEHVEM MCMO/b30BaTb NPUEMbI IOMMYECKOT0 MbILLIEHUSA MPY OCBOEHUW 3HAHWIA: PacKpbIBaTb CMbICH
XUMUYECKNX NOHATUIA (BbIAENATb UX XapaKTepHbIE NPU3HaKW, yCTaHaBNMBaTb B3aUMOCBS3b C APYTrMMU
MOHATUAMM), WUCMOMb30BaTb MOHATMS AN 06bACHEHUS OTAENbHLIX (PAKTOB U SIBNEHWIA; BblGMpaTh
OCHOBaHMS W KpUTEpUWM ANA KnacCU(MKaumym XUMUYECKMX BELLECTB N XMMUYECKUX pPeaKLuii;
yCTaHaBNMBaTb MPUYUHHO-CEACTBEHHbIE CBA3M MEXAY 00bLEKTaMWN U3yYeHWs; CTPOMTb NIOrMYecKue
paccyaeHusi (MHAYKTUBHbIE, AeAYKTUBHbIE, N0 aHaNornn); Aenath BbIBOAbI U 3aKNHOYEHUS;

YMEHVEM MPUMEHATb B MPOLLECCe MO3HaHMS CUMBOMMYECKMNE (3HAKOBbIE) MOAENN, UCMOMb3yeMble B
XMUW, Npeobpa3oBbiBaTb LUMPOKO MNPUMEHSIEMblE B XUMWW  MOfENbHble NPEeACTaBleHNs —
XUMUWYECKMIA 3HAK (CMMBON 3/1EMEHTA), XMMMYecKas (hopmyna U ypaBHEHWNE XMMMUYECKON peakunm —
Npwv peLLeHnn y4ebHO-No3HaBaTeNbHbIX 334aY; C YYETOM 3TUX MOAENbHbIX NPeCcTaBNeHNI BbISBAATb U
XapaKTepn3oBaTb CYLLECTBEHHbIE MPU3HAKM M3Y4aeMblX OOLEKTOB — XMMWYECKMX BeLECTB W
XUMUYECKNX peaKuuii;

Ba30BbIMU 1CCNef0BaTENBLCKUMUN AeACTBUSMM

YMEHMEM MCMO/b30BaTb MOCTaB/IEHHbIE BOMPOCbI B KayeCTBE WMHCTPYMEHTa MO3HaHWSA, a Takke B
KayecTBe OCHOBbl /11 (DOPMUPOBAHWS TUMOTE3bl MO MPOBEPKE MPaBUIbHOCTU BbICKA3bIBAEMbIX
CY>KAEHWIA;

NpVoGpPeTEHNE OMbITa NO NaHUPOBAHMIO, OPraHM3aLMm 1 NPOBEAEHNIO YHEHNYECKNX IKCTEPUMEHTOB:
yMeHMe Habnwogatb 3a XO0- 4OM Mpolecca, CaMOCTOSTEIbHO MNPOrHO3MpOBaTh €ro pesynbTar,
(hopmynupoBaTb 0600LLEHMA M BbIBOAbI MO pe3y/bTaTamM MPOBEAEHHOIO ONbITa, MCCNesoBaHus,
COCTaBNATb OTYET O NPOAEeNaHHON paboTe;

PaboToii ¢ MH(opMmaLmein

YMeHMeM BbIGMpaTb, aHaNU3MPOBaTb U MHTEPNPETUPOBATL MH- (DOPMALLMI0 Pa3NNyHbIX BULOB U (POPM
NPeACTaBNEHMSA, NONYyYaEMYIO M3 PasHbIX MCTOUHMKOB (Hay4YHO-MONYNsSpHas MTepaTypa XMMUYECKOro
cofepXKaHus, CrpaBoYHble NOCO6MS, pecypcbl HTepHETA);

YMEHMEM MPUMEHATb PasfMyHble MeTOAbl M 3anpocbl NPU MO- UCKE W OTO6Ope MH(opMauun u
COOTBETCTBYIOLUMX [AaHHbIX, HEOOXOAWUMBIX A1 BbINOMHEHNA Y4YebOHbIX M MO3HaBaTe/bHbIX 3ajad
onpeaenéHHoro ™na,; npuobpeteHne onbiTa B obnactu MCNONb30BaAHNSA
MH(OPMaLMOHHO-KOMMYHUKATUBHbLIX TEXHOMOMMIA, OBNajeHne KybTypoi akTUBHOIO 1CMONb30BaHNS
pa3/IMYHbIX NONCKOBBLIX CUCTEM;

YMEHMEM MCNOMb30BaTb M aHa/IM3MPOBaTh B MPOLLECCE YHeOHON M NCCNEA0BATENLCKON AeATENbHOCTM
MH(OPMaLMIO O BAWUSHAX NPOMBILUNEHHOCTW, CENbCKOr0 XO034/CTBA M TPaHCMNOpTa Ha COCTOsHWE
OKpYXatoLLel NpUPoAHON Cpefbl;

YHuBepca/bHbIMY KOMMYHUKATUBHbLIMW AeACTBUAMM

YMeHMeM 3aaBaTb BOMPOCHI (B X0Of4e Avanora w/mnn AUCKyccum) no CyLLecTBy 006CYX4aemoi Tembl,
(hopMynmMpoBaThL CBOM NPEAIOKEHNS OTHOCUTENBHO BbINOMHEHNS NPEAOKEHHOW 3a4auun;
NpYoGpeTEHNEe ONbiTa MNPe3eHTaUMN pPe3ynbTaTOB  BbIMOMHEHWS XMMUYECKOrO 3KCMepuMeHTa
(nabopaTopHOro onbiTa, N1abopaTopHO paboTbl MO WCCNEA0BaHWUIO CBOMCTB BELLECTB, Y4YeBHOro
NpoeKTa);

3aMHTEPECOBAHHOCTbL B COBMECTHOM CO CBEPCTHMKaMK MO3HaBaTe/lbHOM W UCCNeAoBaTe/lbCKOw
[EATENbHOCTU MpPW  PeLleHnN BO3HMKAKOLWWMX Mpob/ieM Ha OCHOBE Y4éTa O6LMX WHTEPECOB U
COrn1acoBaHmsa NO3nLMin (06CYXKaeHNs, 06MeH MHEHUAMM, «MO3rOBbI€e LUTYPMbI» U Ap.);



YHuBepca/bHbIMU PerynsTUBHbIMU LeACTBUAMU

YMEHMEM CaMOCTOATENbHO  OMNpeaensTb LUenu  [eaTeNlbHOCTW, MNaHMpoBaTh, OCYLLECTBNATH,
KOHTPO/MIMPOBATb M MpY HEO6XOAUMOCTM KOPPEKTUPOBaTh CBOK AeATENbHOCTb, BbloupaTb Hanbosnee
eKTMBHbIE  CNOCOOLI  pelleHns  Yy4ebHbIX U MO3HaBaTeNbHbIX  33fay, KOPPeKTUPOBaTb
MPeLNOXKEHHbIV anropuTm LencTBUIA NPU BbIMOHEHUN 3aJaHWIA C YYETOM NOSTyYEHWUS HOBbIX 3HaHWA
06 n3yyaembIx 0ObeKTax — BELLEeCTBaX U peakuusx;

YMEHMEM UCMO/b30BaTh W aHA/IM3MPOBaTb KOHTEKCTbI, NPeAiaraeMble B YC/I0BUMN 3aaHNMA.
HpeIlMeTHbIe Pe3yabTaThbl

B coctaBe npegMeTHbIX Pe3y/bTaToB MO OCBOEHWMIO 0653aTeNbHOTO COLEPXKaHWs, YCTaHOB/EHHOrO
[aHHOM NPUMEPHOIA paboyeil NPorpamMmmon, BbIAENSHOT: OCBOEHHbIE 06Y4YaOLLMMICS HayUHble 3HaHWS,
YMEeHMA M Cnocobbl AeNCTBWIA, creunguyeckme Ans MPeaMEeT- HOM 06nactn «XuMus», BUabl
[eATeNbHOCTU MO NONYYEHUIO HOBOMO 3HAHUA, ero MHTepnpeTaLum, NpeobpasoBaHNIo U MPUMEHEHWIO
B Pa3/IMYHbIX Y4EOHbIX Y HOBbIX CUTYaLMAX.

MpeameTHbIe pe3ynbTaTbl MPeACTaBfieHbl MO rogaM 00y4YeHWs U OTpakatoT CHOPMMPOBAHHOCTL Y
obyyvaroLLmMxcs CneayoLmx YMeHWiA:

KJIACC
PacKpblBaTb CMbIC/T OCHOBHbIX XMMWUYECKMX MOHATUIA: aTOM, MOMEKYNa, XMMUYECKUIA 3NEMEHT, NPOCTOe
BELLLECTBO, C/TOXKHOE BELLECTBO, CMECh, BaNIEHTHOCTb, OTHOCUTENbHAA aTOMHas U MOMEKy sipHas Macca,
KO/IMYECTBO BELLLECTBA, MOMb, MO/MISIPHAs Macca, MaccoBas 0N XUMUYECKOro 3/1eMeHTa, MONSPHbIiA
06bEM, OKCUJ, KNCMOTa, OCHOBaHMe, COJb, 3/1EKTPOOTPULATENIbHOCTb, CTENEHb OKUCNEHNS, XMMUYECKas
peakL s, TeNN0BoM aeKT peakuum, Knaccuhmkaums peakuuii, XMM1MYecKas CBsi3b, pacTBOp, MaccoBas
[l0N5 BELLLECTBA B PacTBOPE;
WNAKCTPMPOBAThL B3aMMOCBA3b OCHOBHbIX XMMWUYECKMX MOHATUIA (CM . 1. 1) U NPUMEHSATb 3TV MOHATUSA
NPV ONMCaHNMN BELLLECTB 1 UX NPeBpaLLeHuii;
1CNONb30BaTb XMMUYECKYHO CUMBOMKY [/15 COCTaBEHUA (POPMYN BELLECTB U YPaBHEHU XUMUNYECKMNX
peakuuii;
onpegensTb BaNeHTHOCTb aTOMOB 3/1EMEHTOB B OMHapHbIX COEAUHEHWSX; CTemneHb OKUC/IEHUS
3/lEMEHTOB B OWHapHbIX COEAVHEHUAX; MNPUHALNEXHOCTb BELECTB K ONpefenéHHOMY Kiaccy
COeAVHeHNI No (hopMynaMm; BUG XMMUYECKON CBSA3N (KOBaIEHTHAs M MOHHAs) B HEOpraHMYecKmx
COEAVNHEHNSX;
pacKpbIBaTb CMbIC/ Mepuoauyeckoro 3akoHa [. V. MeHpaeneesa: [AeMOHCTPMPOBaTb MOHWMaHWe
NepuoANYECKO 3aBUCUMOCTM CBOCTB XUMUYECKMX 3/IEMEHTOB OT MX MONOXKEHMA B NEPUOAMNYECKONA
CUCTEME; 3aKOHOB COXPaHeHWsi MacCbl BELLECTB, MOCTOSAHCTBA COCTaBa, aTOMHO-MOJIEKY/ISPHOTO
y4eHusl, 3akoHa ABOragpo; ONUCbIBaTb W XapakTepu3oBaTb TabiMuHyt0 (hOpMy MepuoLUYEecKoi
CUCTEMbI XMMMUYECKMX 3N1EMEHTOB: pa3nnyaTh MOHATUA «r1aBHas nogrpynna (A-rpynna)» 1 «nobovHas
nogrpynna (b-rpynna)», masble u 60MbLUVE Nepuoabl; COOTHOCUTL 0603HAYEHNS, KOTOPbIE UMEKOTCS B
Tabnuue «Mepuogmyeckas CUCTEMa XMMUYECKUX 3nemeHToB [l. V. MeHgeneea» C 4YMCM0BbIMM
XapaKTepUCTUKaMMN CTPOEHNS aTOMOB XMMMUYECKMX 3/IEMEHTOB (COCTaB M 3apsg A4pa, obLiee ymcno
3MIEKTPOHOB 1 pacnpegeneHue nx no 371eKTPOHHbIM CosIM);
KnaccuuumpoBaTb XMMUYECKNE 3/1EMEHTbI; HEOpraHMYecKue BeLecTBa; XMMMUYECKMe peakuun (no
YMC/Y N COCTaBY YHaCTBYHOLMX B peakLMM BELLLECTB, NO TEMI0BOMY 3PDEKTY);
XapakTepn3oBaTb (ONMCLIBaTb) OOLiME XMMUYECKME CBOICTBa BELLECTB Pas/IMYHbIX KNaccos,
NOATBEPXKAAS OMMCaHWME MPUMe- pamy MONEKYNSPHbLIX YPaBHEHWIA COOTBETCTBYHOLUMX XUMUYECKUX
peakLuii;
MPOrHO3MPOBaTb CBOWCTBA BELUECTB B 3aBMCMMOCTU OT MX Ka4yeCTBEHHOrO COCTaBa; BO3MOXHOCTY
NPOTEKaHUA XMMNYECKNX Mpe- BPALLEHWUIA B Pa3/INYHbIX YC0BUSIX;
BbIUMCNATb OTHOCUTENIbHYKO MOMEKYNISIPHYO M MOMSPHYH) MacChbl BELLECTB; MacCCOBYH [A0/H0
XMMWYECKOT 0 31eMeHTa No (PopMyne COeAUHEHNS; MACCOBYHO O/HO BELLLECTBA B PAaCTBOPE; NPOBO- ANTh
pacyéTbl NO YPaBHEHNIO XMMWUYECKON peakLnu;
NPVMEHATL OCHOBHbIE OMepauuy MbICIUTENbHON AEATENbHOCTM — aHa/3 U CUHTE3, CPaBHEHME,
0606LeHNE, CUCTEMATU3ALMIO, KNACCU(MKALIMIO, BbISBEHNE MPUUNHHO-CNEACTBEHHbIX CBA3e — AN
M3YYEHNs CBOMCTB BELLECTB U XMMUYECKMUX PeaKuWii; eCTECTBEHHO-HAYYHble METOAbl MO3HaHWS —
Hab/roeHVe, 3MepeHne, MOLETMPOBAHNE, SKCNIEPUMEHT (PeasibHbIA U MbICTIEHHbIN);
cnefoBaTh MpaBuiam Mosb30BaHWs XUMUYECKOR MOCYA0i 1 nabopaTopHbIM 060pY0BaHMEM, & TakxKe
npaBuiaM 0BOpaLLeHNs C BELLLECTBAMW B COOTBETCTBMM C MHCTPYKLUMAMW NO BbINOMHEHNIO



NabopaTopHbIX XMMUYECKUX OMbITOB MO MOMYYEHUIO N COBMPAHMIO ra3006pa3HbIX BelecTs (BO40poja
M KWCNopoda), MPUrOTOBNEHMIO PacTBOPOB C OMpeAenéHHOM MaccoBOM [onei pacTBOPEHHOro
BeLLeCTBa; NaHMpoBaTb W NPOBOAUTL XMMUYECKMe 3KCMEePUMEHTbI MO pacrno3HaBaHWO pacTBOPOB
LLiesI04ei U KUCOT C MOMOLLBIO MHAMKATOPOB (N1akMyc, PeHondTanemH, MeTUIopaHX v ap.).

KJIACC
PackpbiBaTb CMbIC/T OCHOBHbIX XUMWUYECKUX MOHATUIA: XUMUYECKMNIA 31EMEHT, aTOM, MOMEKY/a, VUOH,
KaTWOH, aHWOH, MPOCTOE BELLECTBO, C/IOKHOE BELLECTBO, Ba/IEHTHOCTb, 31EKTPOOTPULATENBHOCTD,
CTerneHb OKWCMIEHMSA, XUMUYECKas peakums, XMMUYeckas CBS3b, TENJIOBON 3MEKT peakuuu, Mofb,
MONSAPHbIA 06LEM, PacTBOP; 3MEKTPONUTBI, HEINEKTPONUTBI, 3NEKTPOIMTUYECKAN Auccoumaums,
peakLyn MOHHOro 06MeHa, 0bpaTUMble 1 HEOBpaTUMbIe peakLm, OKUCINTEIbHO-BOCCTAHOBUTE/bHbIE
peakLuun, OKUCNINTESb, BOCCTAHOBUTESb, OKUC/IEHWE N BOCCTAHOB/IEHWE, aN/loTPONus, aM(OTEPHOCTb,
XMMUYECKas CBA3b (KOBa/leHTHas, MOHHas, MeTa/lIyveckas), KpucTa/inyeckas pelléTka, Kopposus
METasI/I0B, CMnJiaBbl; CKOPOCTb XMMUYECKON peakLun, NpesenbHO fonycTuMas KoH LeHTpauus (MAK);
WNNIOCTPUPOBATH B3aMMOCBSA3b OCHOBHbIX XUMUYECKUX NMOHATWIA (CM. M.1) ¥ NPUMEHATb 3TW MOHATUA
Npvi ONMCaHWM BELLECTB 1 UX MPeBpaLlLeHuii;
1CNOMb30BaTh XMMUYECKYHO CUMBOJIMKY [/151 COCTaB/IEHWS (DOPMY/T BELLLECTB U YPaBHEHWUI XUMUYECKNX
peakuuii;
onpeaensiTb Ba/IeHTHOCTb U CTeNeHb OKUCIIEHNUS XUMUYECKMX 3/IEMEHTOB B COEAVHEHUAX Pa3/INYHOr0
cocTaBa; MPWHALIEXHOCTb BELLECTB K ONpefeNéHHOMY Kaccy COefUHeHW no opmynam; BUA
XMMUYECKON CBA3N (KOBa/IeHTHas, MOHHas, MeTa/lnyecKas) B HEOPraHNYECKUX COeAUHEHNSX; 3apss,
MOHA MO XMMUYECKOI (hopMyne; XapaKTep cpedbl B BOAHbIX pacTBOPax HeOpPraHNYeCKNX COeLUHEHN,
TUN KPUCTIINYECKON PELLETKM KOHKPETHOO BELLECTBa;
pacKpbIBaTb CMbIC/T NEPUOANYECKOrO 3aKoHa [. . MeHzeneeBa 1 JeMOHCTPMPOBATL €ro MOHUMaHNE:
OMNKCbIBaTb N XapaKTeprn3oBaTb TabNNUYHYO (DOPMY NEPUOSNYECKOIA CUCTEMbI XUMUYECKNX 3/1EMEHTOB:
pasninyaTb NOHATUA «rnaBHas nogrpynna (A-rpynna)» un «noboyHas nogrpynna (b-pynna)», masbie u
60/blUMe Nepuoabl; COOTHOCUTL 0603HAYeHWs, KOTOpble MMEKTCA B MEepuoAMyeckoil Tabnuue, c
YMCNOBLIMW XapaKTEPUCTUKaMM CTPOEHUS aTOMOB XMMWYECKUX 3/IEMEHTOB (COCTaB W 3apaf A4pa,
obLlee 4MCNO 3MIEKTPOHOB WM pacnpefenieHne UX Mo 3/1eKTPOHHbIM C0AM); OOBACHATL 06Lme
3aKOHOMEPHOCTW B M3MEHEHWMW CBOCTB 3/1EMEHTOB M UX COEAUHEHWIA B Npefenax MasbiX NepruogoB 1
rN1aBHbIX MOArPYMn ¢ Y4ETOM CTPOEHUSA UX aTOMOB;
KnaccuguumpoBaTb XMMUYECKNE 3M1EMEHTbI; HEOPraHMYeCcKre BELLECTBA; XUMMYeCKMe peakuun (no
YMC/Y ¥ COCTaBY YYaCTBYHOLLMX B peakLimu BELLEeCTB, N0 TENI0BOMY 3h(eKTY, N0 M3MEHEHUIO CTeMNeHei
OKMCNEHNS XMMUYECKMX 3N1EMEHTOB);
XapaKTepn3oBaTh (ONMCbIBaTh) 0OLLME XMMUYECKIE CBONCTBA BELLLECTB Pa3/INYHbIX K/1acCoB,
NOATBEPXKAAs OnmncaHne NprMe- paMui MONEKYNSPHbLIX Y MOHHBIX YPaBHEHWA COOTBETCTBYHOLLMX
XUMUYECKNX peaKuuii;
COCTaBNATb YPaBHEHWS 3NEKTPONUTUYECKOW ANCCOLMALMN KUCNOT, LLIEIOYER U CoNeld; NOMHble U
COKpaLLEHHbIe ypaBHEHNA peakLUnii MIOHHOTr0 06MeHa; YpaBHEHMS peakLuid, MOATBEPXKAAOLLMX
CYLLLeCTBOBaHWE reHETUYECKOM CBA3W MEXAY BeLLeCTBaMM pas3/INyHbIX K/1acCoB;
pacKpbIBaTb CYLLIHOCTb OKUC/INTE/IbHO-BOCCTAaHOBUTENbHbIX peakuuii MoCpeACcTBOM COCTaB/IeHNS
3/IEKTPOHHOr 0 6asiaHca 3TUX peakLmii;
MPOrHO3MpPoBaTh CBOMCTBA BELLECTB B 3aBUCUMOCTY OT UX CTPOEHMS; BO3MOXHOCTM MPOTEKAHNA
XUMUYECKMX NPEBPALLEHNI B PA3INYHbIX YCNO0BUSX;
BbIYMC/IATb OTHOCUTE/bHYHO MOJIEKY/ISIPHYIO U MOJIAPHYHO MAcChl BELLECTB; MacCOBYHO [0/1H0
XMMWYECKOr 0 3/1eMeHTa Mo ¢hop- MyJsie COeAMHEHMS; MAaCCOBYIO [O/0 BELLECTBA B PacTBOPE;
NPOBOANTL PaCY&ThI MO YPaBHEHMO XMMMUYECKOW peakuuu;
CNnefoBaTh NpasuiamM nosb30BaHNA XMMMUYECKOA NOCYAOM 1 NabopaTopHbIM 060pYL0BaHNEM, & TAKKe
npaswiam obpaLLeHns C BeLwecTBaMm B COOTBETCTBUM C UHCTPYKLUMAMM MO BbINO/IHEHWIO
NabopaTopPHbIX XMMUYECKMX OMbITOB MO MOMYYeHUIO 1 COBMPaHUIO ra3000pasHbIX BelecTs (aMMuaka
W YrIEKMCIIOrO rasa);
MPOBOAWTL peakuun, NOATBEPXKAAOLLME KAYECTBEHHDIV CO- CTaB Pa3/INYHbIX BELLLECTB: pacno3HaBaTb
ONbITHLIM NYTEM XNopua- 6poMuna-, noana-, kKapboHar-, hocdar-, CUIMKaT-, CybhaT-,
rMAPOKCUA-MOHBI, KATUOHbI aMMOHWSA 1N MOHbI U3YYEHHbIX METa/I0B, NPUCYTCTBYHOLLME B BOAHBIX
pacTBOpax HeOpraHNYecKnX BeLLecTs;
NMPUMEHSATL OCHOBHbIE OMepauuy MbICIUTENbHOW AeATeIbHOCTU — aHa/In3 U CUHTE3, CPaBHEHMe,
0600LLeHME, CUCTEMATI3ALMIO, BbISB/IEHWE MPUUNHHO-CNEACTBEHHBIX CBA3EA — [/19 M3YYeHUs CBOMCTB



BELLECTB U XUMWYECKMX PeakUMWil; eCTeCTBEHHO-Hay4yHble METOAbl MO3HAaHWA — HabnofeHue,
M3MepeHve, MOLENNPOBaHNE, IKCNEPUMEHT (PeaslbHbI U MbIC/EHHbIN).

HOprl OLICHOK 3a BC€ BUABI IIPOBEPOYHBIX paﬁoT
«5» — YpOBeHb BbIMOJIHEHNA TpPeGOBaHWM 3HAYUTENbHO Bbille YA0BETBOPUTE/ILHOIO:
OTCYTCTBME OLUMOOK, KaK Mo TeKyLlemy, Tak 1 Mo npeabiayleMy y4ebHOMY Matepuany; He
60nee 0HOI0O Hel04éTA.
«4» — YpOBEHb BbINO/IHEHWS TPebGOBaHWIA Bbille YA0BMETBOPUTENIbHOMO: Hannyne 2—3
OWNBOK 1M 4—6 HeJ0UETOB MO TEKYLLEMY y4ebHOMY MaTepurany; He 6onee 2 oM6OK 1 4
HeLOYETOB MO MPOMAEHHOMY MaTepuany; WCMo/b30BaHWe HepawMoHa/IbHbIX NPUEMOB
peLLeHns y4e6HOI 3agaun.
«3» — [0CTaTOYHbIA MUHUMa/IbHbIV YPOBEHb BbIMOIHEHUS TPeGOBaHWIA, NPEAbABASEMbIX K
KOHKPETHOI paboTe: He 6onee 4—6 owmboK uam 10 HeaOYETOB MO TEKyLWeMYy y4ebHOMY
matepuany; He 6onee 3—5 OLWIMGOK MK He 60ee 8 HeOYETOB NO NPONAEHHOMY Y4eBHOMY
matepuasny.
«2» — YPOBEHb BbINO/IHEHWA TPEOOBaHWIA HUXKE Y0BNETBOPUTE/ILHOIO: Hannyre bonee 6
own6okK nnm 10 HegOYETOB MO TeKyLleMy mMatepuany; 6onee 5 owmnbok nnm 6osnee 8
HeZl04eTOB NO MPORLEHHOMY MaTepuany.

COJIEPXKXAHUE YUYEBHOI'O ITPEJIMETA
8 KJIACC (68 yacoB)

Pazoen 1. Paznen 1. OcnoBHbie nousiTus xumum (52 uaca)

Mpegvet xumumn. Tena v BewecTsBa. OCHOBHble METOAbI MO3HAHUA: HabNOAEHMe,
“3MepeHune, IKCNepuMeHT. PU3NYECKME N XUMUYECKME ABNEHNSA. YNCTbIe BELLLECTBA U CMECH.
Cnocobbl pasgeneHns cmeceil. AToM. Monekyna. XMMUYECKNIA 3NeMEHT. 3HaKN XUMUYECKNX
3/1IEMEHTOB.

[MpocTble ¥ CNOXHble BellecTBa. BaneHTHOCTb. 3aKOH MOCTOSHCTBA COCTasa
BellecTBa. XuMuUueckre opmysnbl. VIHAeKCbl. OTHOCUTENIbHAsA aTOMHas M MOJEKY/IsSipHas
maccbl. MaccoBas [0n1s XMMUYECKOro 3feMeHTa B COefuHeHUU. 3aKOH COXpaHeHWs Macchbl
BewecTB. XuMuyeckue ypaBHeHus. KoapuumeHTbl. YCNoBus U MPU3HAKM NPOTEKAHUS
XUMUYECKNX peakumidi. Mosb — efuHMLA KOMYecTBa BellecTBa. MosisipHas macca.

Kucnopof — XUMM4Yeckuidi anemMeHT M npocToe BelecTBo. O30H. CocTas BO3gdyxa.
du3nyeckme M XUMMUYECKMEe CBOIMCTBa Kucnopoga. MosyyeHne 1 npuMeHeHVe Kucnopoja.
TennoBoi ahheKT XMMUYECKUX peakuuid. MoHATUe 06 3K30- U 3HAOTEPMUYECKUX peakumsX.
Bogopos — XMMUYECKMIA 3N1EMEHT M MPOCTOE BELLECTBO. PU3MYECKME U XUMUYECKME CBOCTBA
Bogopoga. MonyyeHne Bogoposa B nabopatopuu. MonyyeHne BogOPOAA B MPOMbILLIEHHOCTW,
MpumMeHeHne Bogopoda. 3akoH ABoragpo. MosnspHbIil 06beM rasoB. KaueCTBEHHbIE peakLinm
Ha rasoobpasHble BewecTBa (kucnopog, Bogopod). OObeMHble OTHOLUEHMS Tas3oB Mpwu
XVMUYECKMX peakumsax.

Boga B npupoge. KpyrosopoT Bob! B npupoge. Pusnyeckme 1 XuMmyeckne CBOMCTBA
BOAbl. PacTBopbl. PacTBOpPMMOCTD BeLLeCTB B BoAe. KoHLUeHTpaums pacTBopos. MaccoBsas
[0/ paCTBOPEHHOIO BeLLeCcTBa B pacTBOpe.

Okeunabl.  Knaccndmkaumsi. HomeHknatypa.  ®usnyeckme CBOMCTBA  OKCUAOB.
XMMnYecKne CBOIMCTBA OKCWUAOB. [lonyyeHne W nNpuUMeHeHWe OKcugoB. OCHOBaHWS.
Knaccudgumkauus. HomeHknatypa. ®usmnyeckne CBOMCTBA OCHOBAHWIA. [onyyeHne OCHOBaHWIA.
XMMnYeCKMe CBOMCTBa OCHOBaHW. Peakuus HelTpanmsaumu. Kucnotbl. Knaccugmkayms.
HomeHknatypa. ®usnyeckue CBOMCTBA KUCNOT. [lonydyeHne ©  NPUMEHEHUE KUCIOT.
XunMunyeckne CcBOMCTBa KuUCNOT. WHAMKaTOpbl. 3MeHeHMe OKpacky WHAWKAaTOpPOB B
pasnnyHbiX cpegax. Conn. Knaccugukauyms. HomeHknatypa. ®usmyeckme CBOWCTBA CONEN.
MonyyeHne v NpuUMeHeHWe conell. XMMUYeCKre CBOCTBA conell. MeHeTUYecKas CBA3b MeXay



KnaccaMmun HeopraHM4ecKunx coefuHeHunin. Mpobnema 6e30nacHOro 1CMnonb3oBaHUsA BELLECTB U1
XVUMUYECKUX peakuuin B MOBCELHEBHOM >XU3HW. TOKCWYHbIE, FOpPHOYME U B3PbIBOOMNACHbIE
BelllecTBa. bbIToBas XMMnyeckas rpaMoTHOCTb.
Ipaxmuueckaa padoma Nel. Tpnembl 6e30NacHoi paboTbl ¢ 060pyA0BaHVEM U
BeLecTBamu. CTpoeHue NnnaMmeHu.
Hpaxmuyeckaa padoma Ne 2.04NCTKa 3arpsi3HEHHON NOBapPEHHOI CONMM.
Ipaxmuyeckaa padoma Ne3. IonyveHne KNCNOPOAA U U3yHeHNEe ero CBOMCTB.
Upaxmuyeckaa padoma Ned,IonyyeHve BOLOPOAA Y U3yYeHMe ero CBOMCTB.

Ipaxmuyeckaa padoma Ne5.IPUroTOBNEHNE PAaCTBOPOB COJMEN C ONpefeNieHHOW
MaCCOBOWA 0N1ei PaCTBOPEHHOIO BELL,ECTBA B PacTBOpe.
Upaxkmuueckaa paboma No6.PellieHne 3KCNEPUMEHTaNbHbIX 3adad Mo TEME:

«Ba)KHelLLMe KNaccbl HEOPraHNYECKNX COeAMHEHNI

Konmponsnaa padoma Ne 1no Teme «[epBoHava/ibHble XUMUYECKME MOHATUA.
Konmpononasa paboma Ne2 no Temam: «Kucnopog. Okeungbl. FopeHve». «Bogopoa».
«Boga. PacTBopbI»
Konmpononaa paéoma No 3no Teme: «BakHeliLIMe Knaccbl HEOPraHNYecKnx
COEANHEHWNN.
I1 roJ0Basg KOHT LHAS T

Paznen 2. Ilepuonuyeckuii 3aKOH W TEPHOAHYECKAS] CHCTEMAa XHMHYECKHX
ajemenToB JI.U. MenaeneeBa. Ctpoenue aroma. (9 uacoe)

CTpoeHune aToma: s4po, SHEPreTUYeCKnin ypoBeHb. CocTas sfpa aToma: NpPoTOHbI,
HeTPOHbI. M30Tonbl. Mepnoanyecknin 3akoH O.1. MeHpaeneesa. Nepuognyeckas cuctema
XUMUYecKnX anemeHToB [.M/. MeHgeneesa. ®u3nyeckuii CMbIC aTOMHOIO (MOPSAKOBOrO)
HOMepa XMMWYECKOrO 3/1eMeHTa, HOMepa rpynnbl U Mnepuoja MepuoanyeckKoin CUCTEMBI.
CTpoeHVe 3HEpreTUYeCKMX YPOBHEA aTOMOB MepBbiX 20 XMMWYECKUX 3/1EMEHTOB
nepuogmyeckoit cuctembl .M. MeHfeneeBa. 3aKOHOMEPHOCTM U3MEHEHUSI CBOWCTB aTOMOB
XUMUYECKNX 3/IEMEHTOB U NX COEAMHEHWNIA HA OCHOBE NOJIOXKEHUA B NEPUOANYECKON CUCTEME
[.W. MeHpeneesa 1 CTpoeHUs aToma. 3HadeHue Nepuogudeckoro 3akoHa A.1. MeHpeneesa.

IlpoMeKyTOYHAA ATTECTANNONHAA PAGOTA

Paznen 3. Ctpoenne BemecTB. XumMuueckas cBssb (7 uacos)

3ﬂeKTpOOTpVILI,aTeI'IbHOCTb ATOMOB XMMUYECKNX 3N1EMEHTOB. KOBa/IEeHTHAst XMMUYecKas
CBA3b: HEMOMAPHaA 1 NondpHada. [MoHsATHE O BO,D,OpO,D,HOVI CBA3N U ee B/IMAHUN Ha (*)VISI/I‘-IGCKI/IG
CBOWCTBA BELWECTB Ha MNpuUMeEpPe BOAbI. MoHHasg cBsA3b. MeTasinyeckass CBSI3b. T UMbl
KPUCTUITNYECKUX PELLETOK (aTOMHaﬂ, MoOneKynapHas, NOHHaA, MeTaJ'II'IVILIECKaﬂ). 3aBUCUMOCTb
d)M3MHeCKMX CBOICTB BELLECTB OT TUMa KpVICTaJ'I}'IVI‘-IeCKOVI PELLETKMN.

Konmpononaa patoma Ne4no Temam: ««[M3 u MNC AWM. CrtpoeHue artoma.

XuMnyeckas cBA3b. CTpoeHue BeLLecTBa»

COAEPXKXAHUE YYEBHOI'OITPEIMETA
9 KJIACC (68 yacoB)

Pazoen 1.Muozooopaszue xumuueckux peaxyuii (16 uacos)

Knaccuthmnkaums Xummnyecknx peakuuii, peakuum coeiHeHS], Pa3noXKeHus,
3amMeLleHns, 06MeHa.

OKMCNNTENbHO-BOCCTAHOBUTESbHbIE peakumn. OkucnnTenb, BOCCTAaHOBUTE b,
npoueccbl OKNCNeHnda, BOCCTaHOBMEHUA. CocTtaBneHue ypaBHeHI/II7I OKWUCNTENIbHO -
BOCCTAHOBUTE/bHbIX peaKLU/II7I C NMOMOLLIbIO MeTOa OKUCINTENIbHO-BOCCTAaHOBUTEIbHbLIX
peakuuii. C NOMOLLIbIO MeTo/1a 3N1eKTPOHHOTO GanaHca.

Tennosble 3heKTbl XMMUYECKUX PeakLiMii. DK30TEPMUYECKUE N SHAOTEPMUUECKIME PeaKLIM.



TepMoxummnyeckne ypasHeHUs. PacyeTbl MO0 TEPMOXUMNYECKUM YPaBHEHUAM.

CKOpOCTb XMMUYECKNX peakuuid. PakTopbl, BIUSAIOLLME HA CKOPOCTb XMMUYECKNX
peakuuid. MepBoHaYasbHbIE NPeACcTaBneHns 0 kaTanmse. ObpaTMble peakuum. MNoHaTUe 0
XVIMUYECKOM PaBHOBECUMU.

XUMnyeckue peakumm nayme B BOAHbIX pacTBopax. SNEKTPONNUTLI U
He3aneKTpPonnTbl. MIoHbl. KaTnoHbI M aHWOHbI. ["napaTHaa Teopusa pacTBOPOB.
ANeKTponMTUYeCcKas AnCcoLmaLMa KUCNOT, OCHOBaHWUIA, coneid. Cnabble 1 CUbHbIe
anekTponuTbl. CTeneHb Auccoumaumn.

PeakLmn MOHHOIo 06MeHa. Y CnoBus NPOTeKaHNs peakuuii 06MeHa 0 KOHLLA.
XVMUYecKme CBOMCTBA OCHOBHbIX K/1aCCOB HEOPraHWUYECKMX COeMHEHNIN B CBeTe
npeLCcTaBAeHNA 06 3NEKTPONUTUYECKOIN AuccoLmaLmmn 1 OKUCIUTENBHO —
BOCCTaHOBUTE/bHbIX peakumsax. MoHATMeE 0 rnaponmse conei.

Hpaxmuyeckaa paboma Nel, Vi3ydeHune BINAHUS YCNOBUIA NPOBELEHNS XMMUYECKOWA
peakLMn Ha eé CKOpoCTb.

Ipaxmuyeckaa paboma 2. PellieHVe 3KCNepUMeHTaIbHbIX 3a4a4 No TeMe «CBOWCTBa
KUCNOT, OCHOBAHWM, COMEN Kak 3N1eKTPOUTOB.

Konumpononaa paéoma Ne 1 no Temam «Knaccugpukaums XMMNUYECKUX peakLuii» 1

«NeKTPONUTIYECKAs ANCCOLMALNSI».

Bxoonaa konwmponwnas padoma,

Pazoen 2.Muozooopasue seugecme (43 uaca)

HemeTtannsl. ManoreHol. MonoXeHne B NePUOANYECKOA CUCTEME XUMUYECKNX
3/1EMEHTOB, CTPOEHNME X aTOMOB. HaxoxXaeHve B Npupoje.

Pun3nYecKme 1 XMMMUYECKMEe CBOCTBA rasloreHoB. MonyyeHve 1 NpUMeHeHne
ranoreHoB. Xnop. Pusnyeckme n XMM1MYecKkme CBOMCTBA xiopa. MNMpruMeHeHne Xnopa.
Xnoposogopoa. ®Pusnyeckune csoictaa. MonydeHvie. ConsiHas KACMOTa U ee CONW.
KayecTBeHHas peakLms Ha X10pua — MOHbI. Pacrno3HasaHve X10puaoBs, 6poMua0B, NOAWA0B.

Kucnopog v cepa. MonoxeHne B NeprogNYecKoi CUCTEME XUMUYECKMNX 3/IEMEHTOB,
CTpoeHue nx atomos. Cepa. AnioTponus cepbl. PU3NYECKME N XUMUYECKIME CBOICTBA.
HaxoxzeHue B npupoge. MNMpumMeHeHue cepbl. CepoBogopos. CepoBOA0OpOAHASA KUCOTa N ee
conun. KayecTBeHHas peakums Ha cynbgmna- noHbl. Okeng cepol (1V).

CepHas KucnoTta. XvMUYeckune CBOMCTBA pa3baBieHHOW N KOHLEHTPUPOBAHHOM
CEPHOW K1CNOTbl. KayecTBeHHas peakums Ha cynbgar- MOHbl. XUMUYECKME peakLuuu,
NneXkallye B 0CHOBe NOJTyYeHNst CEPHOW KUCOTbI B MPOMBbILLIEHHOCTU. MpUMeHeHWe CepHOiA
KNCNOTHI.

A30T 1 thochop. MNonoxKeHNe B NEPUOSNYECKOIN CUCTEME XMMUYECKUX 3/IEMEHTOB,
CTPOEHMEe X aTOMOB. A30T, (PU3NYECKNE N XMMUYECKNE CBOWCTBA, NOyYeHne U
npumeHeHvie. KpyrosopoT aszoTa B npupoge. AMMuak. Pusmyeckune n XMMmyeckue CBOMCTBA,
noslyyeHne, npumeHeHne. Conm aMMoHUA. A30THasA KUC/OTa U ee CBOMCTBA. OKUCUTESIbHbIE
CBOMCTBa a30THOM K1CNOTbI. [onyyeHre a30THON K1CNOTbI B nabopatopum. XuMUYeckue
peakumm, fiexatme B 0CHOBE MOJyYeHNs a30THOM KMCNOTbI B MPOMBILLIEHHOCTU.
MpumeHeHne. Conun. A30THbIE YA0OPEHNS.

docdop. Annotponus. Pusnyeckune 1 xmmmyeckme ceoictea. Okeung gocdopa (V).
dochopHan KMUCOoTa, ee Con 1 yaobpeHuns.

Yrnepog 1 KpeMHUia. IonoXkeHve B NepUOANYeCKoin cucteme, CTpOeHME aTOMOB.
Yrnepog. Annotponus. ®usmnyeckmne n XMM1U4YecKmne CBOMCTBa yrinepoga. Agcopouus.
YrapHblil ra3. Yrnekucsblid ras. YrosibHas KAcnoTa v ee conn. KayecTBeHHas peakumsa Ha
Kap6oHaT — noHbl. KpyrosopoT B npupoge. Kpemuuid. Okeng kpemHus (1V). KpemHueas
Kucnota u ee conun. CTekno. LiemeHT.

MeTannbl. MoNoXeHNe B MEPUOANYECKOI CUCTEME, CTPOEHWE aTOMOB.
MeTannnueckas cBasb. PU3nNYecKme CBOCTBA. PAf akTUBHOCTY MeTasI/I0B. CBOMCTBA
meTasinos. O6LMe cnocobbl NonyyveHus. Cnnasbl METaIOB.



LLlenoyHble MeTabl. [0NI0XEHNE B NepUOANYECKOl CUCTEME, CTPOEHME aTOMOB.
®u3nyeckme 1 XMMmMYeckue ceoicTea. MprmMeHeHVe. HaxoxaeHue B Npupoje.

LLlenoyHo3eMenbHble MeTasbl. [10/10XKeHNe B NEPUOAUYECKOI CUCTEME, CTPOEHUE
aTomoB. Pu3NYecKMe N XMMUYECKME CBOMCTBA. MNpuMeHeHne. HaxoxaeHne B Nnpupoge.
MarHuii n KanbLuuii , X BaKHelLLIMe CoefUHEHNS. XKeCTKOCTb BOb! U CNOCO6LI ee
yCTpaHeHus.

ANOMUHWIA. TToNoXKeHWe B NePUOANYECKON CUCTEME, CTPOEHME aTOMOB. PuUsnyeckune
N XMMu4eckune ceoicTea. MpumeHeHne. HaxoxaeHve B npupoae. AMGOTEPHOCTb OKCMaa 1
rMapoKcuaa antoMNHUA.

YKeneso. INonoxeHne B NepuoanyeckKomn cucteme, CTpOeHMe aToMoB. Pusnyeckune u
XMMUYeCcKue cBoincTaa. MpumeHeHre. HaxoxaeHue B npupoje. BaxkHenwve coeguHeHus
Xenesa: oKcuabl, rugpokeuabl 1 conv xxenesa (1) v xenesa (111). KayecTseHHas peakums Ha
NOHBI.

Hpaxmuyeckaa padoma 3. NoNy4eHNe CONMSHON KACNOTbI U U3YYeHWE ee CBOMCTB.

Ipaxmuuyeckaa padoma 4. PellieH/e 3KCNepuMeHTa/IbHbIX 3a4a4 no Teme «Kncnopos
n cepa.

Ipaxmuyeckaa padoma 5. oNy4eHne ammmaka v U3y4YeHne ero CBOMCTB.

Ipaxmuyeckaa padoma 6. MNonyyeHne okenga yrnepoga (1) nayyeHune ero CBOWCTB.
PacnosHaBaHue kapboHaTOB.

Upaxmuueckaa padoma (. PelieHVe 3KCNepUMEHTa/IbHbIX 3a4a4 no Teme «MeTasbl
N UX COEANHEHUA».

Konmpononas paboma Ne 2 N0 Teme «HemeTanbi».

Konmponwvnaa padoma N 3 no teme «MeTannbi».
[MonyrogoBast KOHTPOJ/1bHasA Da60Ta

IMpomexyTo4yHas aTTecTalnoHHas paboTa

Pazoen 3. Kpamkuii 0030p eaxicneiiuux opeanuueckux seuwiecma (9 uacos).

I'Ipe,qmeT OpraHMHeCKOVI XUMUN. HeopraqueCKme N OpraHN4YeckKmne CoegnHeHNA.
Yrnepos — 0CHOBA XXMU3HM Ha 3emne. OCOGEHHOCTY CTPOEHMS aToMa Yrnepo/a B
OpraHnM4Yeckmnx coeanHeHnsX.

Yrnesogopoabl. MpeaensHble yrneBoaopoabl. MeTaH, 3TaH, nponaH. CTPYKTYpPHble
thopMynbl YrNeBoopPoA0B. FOMONOrMYECKINIA psifl NPeAeNbHbIX YTNeBOA0POAOB. TOMOOTH.
dU3NYECKME N XUMUYECKME CBOICTBA NpefieNbHbIX YrNeBOA0OPOAOB. PeakLuy ropeHve 1
3amelLieHmns. HaxoxaeHve B npupoje. MpumMeHeHve.

HenpefenbHble YrneBoaopoabl. STUNEHOBLIV P HENPeaenbHbIX YrieBoA0POOB.
3TuNeH. PUNYECKNe N XMMUYECKNE CBOCTBA ITU/EHA. PeaKu,vm npncoeanHeHus.
KayecTBeHHble peakunn. PeaKu,vm nosimMepusaunn. MonnatnneH. anIMEHEHVIe 3TUNEHA.
ALETUNEHOBBIN paa HenpeaebHbIX Yr1eBoaopoAoB. ALeTuneH. CBOCTBA aLleTU/IeHa.
lNprmeHeHwMe.

Mpown3BoAHble YrneBoaopoaoB. KpaTKuii 0630p opraHNYecKMX CoeNHEHWIA:
0HOATOMHbIE CMNPTHI, MHoroatomMmHble CMnpThbI, Kap60HOBbIe KncnoTbl, CNoXHble 3¢)Mpb|,
Xupsbl, yrnesobl, aMMHOKWNC/OTHI, 6enkun. Ponb 6enKoB B OpraHnsme. MoHATME O
BbICOKOMONEKYNSIPHbIX BelliecTBax. CTPYKTypa NoSIMMEPOB: MOHOMEP, NOMMED,
CTPYKTYPHOE 3BEHO, CTENEHDL NOSINMEPU3aLINIA. Monnatunex, NoSINNPONUAEH,
NOANBUHNNXNOPUA.

dopmbl opraHm3aLmmn yu4ebHbIX 3aHATUIR: YPOK, nabopaTopHas paboTa.
OCHOBHble BWAbl Y4eOHON [AeATeNbHOCTU: CAyLIaHWe OOBLSACHEHWIA YUWTens, chyllaHue W
aHann3 BbICTYMN/IEHWI CBOMX TOBapWLLEN, CamMOCTOsATe/IbHas paboTa ¢ y4ebHNKOM, paboTa C
Hay4HO-NONYNSAPHOI NMTepaTypoii, HanucaHve pedepaToB U AOKNAL0B, PeLLEHNE TEKCTOBbIX
KOMIMYECTBEHHbIX 1 KaYeCTBEHHbIX 3afad, BbINOMHEHNE 3aaHWi NO pa3rpaHNYEHNIO MOHATUI,
cucTemartmsaums y4ebHoro matepuvana, HabnoaeHme 3a 4EMOHCTPaLUAMM yunTens, npocMoTp



y4eOHbIX (h1UbMOB, aHan3 rpaukoB, Tabnuy, CXeM, 06bSCHeHWe HabM4AeMbIX SABNEHUMN,
N3y4eHne YCTpoMCTBa NPUBOPOB MO MOLENSIM U YepTexaM, aHa/IM3 NPO6/EMHbIX CUTYaLMWiA,
pelleHne 3KCNepMMeHTa/IbHbIX 3adad, paboTa C pas3faToOdHbIM MaTepuanoM, MocTaHOBKa
OMbITOB A1 AEMOHCTpaUMM Kiaccy, BbIMOMHEHWE (POHTa/IbHLIX N1abopaTopHbIX paboT,
BbIMO/IHEHWE paboT MpakTUKyma, MpPOBEAEeHMEe  WCCNeLoBaTe/IbCKOro  3KCrneprvMeHTa
BbINOHEHNE.

TEMATHYECKOE IINTAHUPOBAHUE

KJacc
Ne Tema KoauuecTBo yacoB M cnonvzosanue
YPOK 0Oopyoosanusn
a «Touka pocma
Pa3nen 1. OcHOBHBIE MOHATHA XMMHHU 52
1 MpaBuna Tb. MNpegmMeT XuMnn. XrMua Kak yacTtb 1
eCTeCTBO3HaHWS. BellecTBa 1 MX CBOICTBA.
2 MeTo/pbl NO3HaHNA B XUMUN. 1
3 MpakTnyeckas paboTta Nelglpmembl 6e30nacHoM 1 Lundposas
paboTbl C 060OPYAOBaHMEM U  BELLECTBAMU. nabopaTopus
CTpoeHue niameHmn» LinchpoBoii aaTumK
TeMnepaTypbl
CnnpToBKa
Cseuya.
4 UncTble BelecTBa 1 cmecu. Crnocobbl pasgene- 1
HWS CMecei
5 Mpasuna Tb. MpakTnyeckas pabota Ne 2 1 Lindposas
«OunCTKa 3arpsasHEHHOV NOBapPEHHON COMn» naboparopus
6 dusmyeckne U1 XUMUYECKME  ABMEHUA. 1
XUMUYECKMNe peakunm
7 ATOMbI, MONIEKY/bI, NOHBI. 1
8 BellecTBa MOJSIEKYNAPHOTO U HEMOJe 1
KyNspHOro CTPOEeHMS. Kpuctannmyeckue
PELLUETKN.
9 MMpocTble u CNOXHble BeLLecTBa. 1
XUMUYECKNIA anieMeHT. MeTasi/ibl U HeMeTa/bl.
10 A3blIK  XUMUKW.  3HAKN  XUMWYECKUX 1
anemeHToB. OTHOCKTE/IbHAsA aTOMHasA Macca.
11 3aKOH NOCTOAHCTBA COCTaBa BeLLecTB. 1
12 Xumwnyeckne hopMynbl. OTHOCKTeNbHaA 1
MOMeKynapHas  Macca.  KauyeCcTBEHHbIA U
KONIMYeCTBEHHbIV COCTaB BELLECTBA.
13 |MaccoBad pf[o0nA  XMMUYECKOro 3feMeHTa B 1
COeANHEHUN.
14 |BasieHTHOCTb XUMUYECKMX 3/1EMEHTOB. 1
OnpepgeneHve  BaJIEHTHOCTW  3/1EMEHTOB MO
(hopMynam 6MHapPHbIX COEANHEHWIA.
15 |CocTaBneHne XUMUYECKUX (OPMYN OMHAPHbIX 1
COeIMHEHWIA MO Ba/IEHTHOCTH.
16 |ATOMHO- MONEKYNAPHOE YYeHMe. 1




17 3aKOH CoXpaHeHWa MaccChbl BeLLecTB 1 BEChI
TEXHOXUMUYECKNME
NN 3NIEKTPOHHBIE;
cBeYa; Konba
Nna0CcKoAoHHaa 250
MJ1; NOXKKa AN1s
CXKUraHus BeLLLeCTB
18 XuMmnyeckune ypaBHeHUs 1
19 TunNbl XMMUYECKMX peakLmin 1
20 O6o6ueHne no Teme «lepBOHaYabHble 1
XUMWNYECKIME MOHATUA»
21 |KoHTposibHas pa6ota Ne 1 no teme «[lepBOHa- 1
Ya/lbHble XMMNYECKME MOHATUSA»
22 Kncnopog, ero obuiasd XapakTepucTuka. 1
MMonyyeHne Kucnopoga W €ro  (YU3M4eckue
cBoMCTBA
23 XMMMYeCKMe CBOWCTBA W MPUMEHEHME 1
kucnopoga. Okcuapsl. KpyroBopoT Kucnopofa B
npupoae
24 Mpasuna Thb. lMNpakTuyeckad pabota Ne 3 1
«[lonyyeHne Kucnopojga W U3yyeHWe €ero
CBOWCTB»
25 O30H. AnnoTtponusa Kucnopoga 1
26 Bosgyx w® ero coctaB. 3awuta 1
aTMOC(epHOT0 BO3yXa OT 3ar pA3HeHWA
27 Bogopos, ero obuwas xapakTepuctuka W 1
HaxoXzeHue B npupoge. MNonyyeHne Bogoposa 1
ero ¢manyeckune ceoictea. Mepbl 6e30MacHOCTH
npu paboTe C BOAOPOLOM.
28 Xummnyeckue CBOICTBa BOAOpoOJa. 1
MpumeHeHWe BoAopoOAa.
29 MpaBuna Tb.MpakTnyeckasd pabota No 1
Ad«lonyyeHne BOAOpPOAa UM U3YYeHMe ero
CBOMCTB.»
30 MonyrofoBast KOHTPO/IbHaA paboTa 1
31 Bopga. MeToabl onpefeneHns coctasa BoAbl 1
- aHa/I3 1 cnHTE3. Boga B npupofe 1 crnocobbl eé
0YMCTKN. A3pauns Boabl.
32 ®Pu3nyeckme U1  XMMUYeCKUe CBOWCTBA 1
BOAbl. MpnmeHeHVe BoAbI
33 Bopa - pactBopuTens. PacTBopbl. 1
34 MaccoBas 015 pacCTBOPEHHOIO BELLLECTBa 1




«PelleHne 3KCNepuMeHTaIbHbIX 334a4 No TeMe:
«BaxHelLme  Knacchl HeopraHn4ecknx Cco-

eAVIHEHWNIA»

35 Mpasuna Tb. Mpaktuueckas pab6ota Ne 5 1 npuéop ans
«[purotosneHne pacTBopoB conen o OMbITOB  C
onpefenéHHoOM MaccoBOi [0Mei pacTBOPEHHOTQ ANEKTPUYECKIM
BeLLecTBa» TOKOM;

NCTOYHUK
MOCTOSAHHOIO TOKa:
NPOGUPKN — 2 LWUT.
NMPOHYMEPOBaHHbIE,;
NYYNHKa;
CMPTOBKa;
NPOOKM — 2 W,
NMUHLET

36 O6o00LLeHNe ¥ MOBTOPEHWE MO Temam 1
«Kncnopog. Okcupbl. [opeHue». «Bogopon».

«Boga. PacTBopbI».

37 KoHTponbHas pa6ota Ne2 no Temam 1
«Kuncnopog. Okcupbl. [opeHue». «Bogopon».

«Boga. PacTBopbi».

38 |Monb — efaMHMUa KonunyecTsa BellectBa. Mo- 1
napHas macca

39 | BbluMCNeHNs N0 XUMUYECKUM YPaBHEHUAM. 1

40  [3akoH Asoragpo. MosisipHbIin 06beM rasos. 1

41  (OTHOCWTeNbHad MIOTHOCTb ras3oB. O6beMHble 1
OTHOLLIEHWA ra30B NPy XMMUYECKNX PeakLmsax

42 OKcngpl: Knaccugurkaums, HOMEHKIaTypa,
CBOICTBa, MONyYeHMe, NPUMEHEHNE
43 [Fnapokenabl.  OCHOBaHMS:  Knaccugmkaums, 1 Linthposas
HOMeHK/faTypa, nonyyeHue naboparopus
Lincposoii pH.
LITaTUB C
32KMMOM; NATb
XVIMUYECKMX
CTakaHoB (25
Mn);
MPOMbIBa/IKa

44 XrMnYecKune CBOCTBA OCHOBaHWIA 1

45  |AMhOTEPHbIE OKCUABI U TAPOKCUAbI

46 Kucnotel.  CoctaB.  Knaccudgmkaums
HomeHknatypa. Nony4yeHne Kncnot

47 XMMUYeCcKne CBOMCTBA KUC/IOT 1

48 Conw: cocTas, Knaccugmkaums, 1
HOMEHK/aTypa, Crnocobbl MoTyYeHUs.

49 CsolicTBa conen 1

50 "eHeTUYeCcKass CBA3b MeXAYy OCHOBHbIMU
Kflaccamy HeOpraHMYecKnx BeLLeCTB.

51 MpaBuna Tb. MNpakTnyeckas pabota Ne 6. 1




52 KoHTponbHas paboTa Ne 3 no Teme 1
«BaXHeNLwme Knaccbl HeopraHM4ecknx co-
eIMHEHNN»
Paznen 2. Ilepuoamyeckuii  3aKOH H 9
Mnmepuoanieccras Cucrema XUMHUYECCKHUX|
njemenToB JI.U. MenneneeBa.CTpoeHue
aToMa.
53 Knaccumkaums XMMUYecKnx 3/IeMeHTOB 1
54 Meproamnyecknii 3akoH .M. MeHgeneesa 1
95 Mepunognueckas Tabnmua  XMMUYECKUX 1
anemeHToB .M. MeHpaeneesa
56 CtpoeHune aTtoma. CocTaB aTOMHbIX A4ep. 1
M3oTonbl
57 CTpoeHue 3/1eKTPOHHBIX 060/104eK aTOMOB 2
58 3HayeHMe  NepuoAuyYeckKoro  3akoHa. 1
HayuHble goctuxkeHus A. . MeHaeneesa
59 O606LeHne 1 noBTOpeHVEe Tembl «[13 u 1
MC AWM. CTpoeHune aToma».
60 MpomexyToyHas aTTecTaluMoHHas paboTta 1
Paznen 3. CTpoeHue BellecTB. XUMHYECKAs 7
CBA3b
61 |[9neKTpoOoTpPMLATE/ILHOCTb XUMUYECKMNX 1
3/IEMEHTOB
62 |KoBasieHTHas CBA3b 1 Linthposas
nabopatopus
LincpoBoii
JaTumK
TemnepaTypsl
NNaTUHOBbIN;
JaTumK
Temneparypbl
TepMOnapHbIi
63 VIoHHas cBA3b 1 Linthposast
nabopatopus
Apxnwvep
LinchpoBsoii
JaTumK
TemnepaTypsbl
NNaTUHOBbIN;
JaTumK
Temneparypbl
TEpPMOMnapHbIi
64 BasneHTHOCTb M CTENeHb  OKMUC/IEHUS. 1
MpaBrna onpeaeneHns cTeneHe OKUCIEHNS
65 OKMCNTENIbHO-BOCCTAHOBUTE/IbHbIE 1
peakumm
66 0606L1eHMEe 1 cMcTeMaTU3aLMA 3HaHWIA NO 1

TEMaM «XuMnyeckas CBA3b. CTtpoeHune
BELLECTBA»




67 |KoHTposibHas pabota no Temam Ne 4 «[13 n MNC 1
AWM. CTpoeHne aToma. XMUYeCKast CBA3b.
CTpoeHue BelllecTBa»
Bcero 68
TEMATHUYECKOE IIJIAHUPOBAHUE
9 KJIACC
Ne Tema KoauuecTtBo yacoB [Hcnonv3zosanue
YPOKa 0oopyoosanus
«Tolmapocma»
Paszjnen 1. Muoroo6pasue XuMu4ecKuX peakuui 16
1 OKMCNNTENbHO- BOCCTAHOBUTE/IbHbIE PeakLmK. 2
Peakummn coeguHeHns, pasnoXxeHns, 3ameLLeHuns,
06MeHa C TOUKM 3PEHNS OKUCIIEHNS U
BOCCTaHOB/IEHUA
2 Bxo/fHas KOHTpo/ibHasA paboTa
3 Tennosble 3hheKTbl XMMUYECKUX peakLmii. SK30- 1 1
9HO0TEPMUYECKME peaKLnn
4 CKOpOCTb XMMUYECKOW peakLun. MepBoHaYa/bHble 1 LinppoBsas
NpeAcTaB/eHNA O KaTasn3e. naboparopus
Lincposoii
JaTyunk
Temneparypsl
NNaTUHOBbIN
5 MpakTnyeckas paboTa Nel N3yyeHne BANAHUSA 1 Linthposast
YCNOBUIA MPOBELEHMS XMMUYECKOW peakLum Ha eé naboparopus
CKOPOCTb Lindpposoit
faTyunk
Temneparypsl
NNaTUHOBbIN
6 ObpaTtnmMble N HeObpaTHMble peakLmn. MNoHATHE 0 1 Lingpposas
XVIMUYECKOM paBHOBECUY naboparopus
LinchpoBsoii
[aTyunkK
Temneparypsl
NNaTUHOBbIN
7 CyLLHOCTb npoLecca 3M1eKTPONUTUYECKON 1 Linthposast
Aanccoumaumm. naboparopus
LinchpoBsoii
[aTyunkK
3N1eKTPONpPOBOA
HOCTH
8 [nccoumaums KMCNOT, OCHOBaHWUIA, CONEN. 1
9 Cnabble 1 cubHble 3M1eKTPONTLI. CTeneHb 1

avccoLmaLmm.




10 PeakLmy NOHHOTo 06MeHa 1 YCNoBUA UX NPOTEKaHUS. 1 Linpposas
nabopatopus
LindppoBsoii
[laTumK
3N1EKTPONPOBOS,
HOCTU
11 XMMUYECKMe CBOMCTBA OCHOBHbIX K/1accoB 2
HeopraHM4YecKnx CoeMHeHN B CBETE
npeacTaBeHNniA 06 3N1EKTPONMTUYECKON
anccouymaumm n OBP
12 Maponus conen 1
13 1 Linpposas
MpakTnyeckas paboTa 2. PelueHne na6opaT0p|f9|
9KCMepMMEHTa/IbHbIX 3a4a4 Nno Teme «CBOICTBA U'zgﬁomﬁ?m
KNCNOT, OCHOBAHWM, COMEN KaK 3N1eKTPO/INTOBY.
3N1EKTPONPOBOS
HOCTM
14 KoHTponbHas paboTta Ne 1 o Temam 1
«Knaccugukaums XMMUYeCKNX peakumiis un
«ONEeKTPONIUTUYECKAS AMCCoLMaLms».
Pa3nesa 2. MHorooopasue BelecTn 43
15 MonoxeHue ranoreHos B NMCX3 n cTpoeHne nx 1
atomoB. CBoiicTBa. MonyyeHue. MprmMeHeHVe
rasioreHoB
16 Xnop. CBOCTBa 1 NPUMEHEHME X/T0pa. 1
17 |XnopoBogopoA:nony4yeHve 1 CBOMCTBA. 1
18  |ConsaHasa KucnoTa v ee Conun. 1
19 MpakTnyeckas pabota 3. [NonyyeHre CONsIHON 1 Linthposast
KUCNOTbI ¥ U3y4eHne ee CBOMCTB. naboparopus
20 MonoxkeHne kucnopopa v cepbl B NMCX3 1 cTpoeHme 1
NX aToMOB. ANINIOTPONMA Cepbl
21  |CBoiicTBa 1 MPUMEHEHME CEPbI 1
22 |CepoBogopog. Cynbhuabl 1
23 |Okcmpg cepsbl (V). CepHast KucnoTa 1 ee Conu. 1 Linthposas
na6oparopms
LinchpoBsoii
[aTyunkK
3M1eKTPONpoBOA
HOCTH
24 |Okempg cepbl (VI). CepHast kucnoTa 1 ee conu 1
25  [MpakTunyeckas paboTa 4. PelueHne 1 Linthposas
9KCNepuUMeHTasIbHbIX 334a4 no Teme «Kucnopog v naboparopus
cepa» LinchpoBsoii
[aTyunkK
3N1eKTPONpPOBOL
HOCTU
26  |PewleHue pacyeTHbIX 3a4au 1
27  |MNonoxeHue aszoTa u hocdopas NCXI n CTpoeHne nx 1
aToMOB. A30T: CBOICTBA U NMPUMEHEHWE
28  |AMMMaK. PU3NYECKME N XUMNYECKIME CBOWCTBA, 1

nosayyeHune, nNpMMeHeHne




29  [MpakTnyeckaa pabota 5.MonyyeHre aMMuaka un 1
N3y4eHne ero CBOWCTB.

30  |Conn ammOHMS. 1

31  |A30THas kucnota. CTpoeHne Monekynbl. CBOMCTBa 1 Lingpposas
pa3basfieHHOM a30THOM KMUC/OTb! naboparopus

Lindpposoin
[aTunkK
3/1eKTPOMNpPOBOA
HOCTH

32  |CBoOiiCTBa KOHLIEHTPUPOBAHHOW a30THOM KWUC/OTb! 1

33  |Co/in a30THOW KMCNOTbI. A30THbIE YA06peHUs. 1

34  [Monyrofosas KOHTPOsbHas paboTa 1

35  |®octop. Annotponus. CBONCTBA. 1

36  |Okeunp docgopa (V). DochopHas KMCNOTa, ee CoMu. 1
dochopHble yaobpeHus.

37  |MonoxeHwe yrnepofa n kKpemHuss MCX3 un 1
CTPOEHMEe UX aTOMOB.ANIOTPONNA yrieposa

38  [Xummueckwe cBOWCTBa yriepoga. Agcopbuus. 1

39  |YTrapHbIi1 ras, CBOICTBA, (hM3MO0rMYECKOE AenCTBMe 1
Ha OpraHu3m.

40  |Yrnekucnblii ras.YronbHas Kucnota u ee Conu. 1
KpyrosopoT yrnepoga B npupoje.

41 lMpakTnyeckas pabota 6. MonyyeHe okcmaa 1 Linthposas
yrnepoga (1V) nsyyeHue ero cBoincTs. PacnosHaBaHme naboparopus
Kap6boHaTOB. RELEON

Lincposoii
JaTyunk
3M1eKTPONpPOBOA
HOCTH

42 KpemHuia n ero coeguHeHus. Ctekno. LiemeHT 1

43 |O606LLeHNe No TeMe «HemeTabl» 1

44 KoHTposbHas pabota Ne 2 no Teme «HemeTtanbi». 1

45 [MonoxeHne MeTaN/IOB B NEPUOANYECKOI CUCTEME. 1
MeTannmueckas cBsizb. PU3MYECKME CBONCTBA
MeTa1/10B. Crnasbl METa//IOB.

46 HaxoxkaeHue B npupoge. ObLyme cnocobsl 1
Nony4YeHus.

47  XMMUYeCKune CBOWCTBA METa/IOB. 1
ANEKTPOXMUMUYECKNIA PAL, HANPSHKEHNIA METaII0B

48 LLlenoyHble meTanbl. HaxoXaeHue B npupoge. 1
Pur3mYecKme N XMMUYECKNe CBOMCTBA.

49  |OKcnfbl M rTMApoOKCUabl LWeNoYHbIX MeTasNoB. 1
IMprmeHeHne

50  |llenoyHo-3emesnbHble MeTan Ibl.HaxoXaeHve B 1
npupoge.KanbLuia n ero coegnHeHns. XKecTkocTb
BO/b! 1 CMIOCOObI ee yCTpaHeHWs

51  |AnmomuHuiA.HaxoxaeHve B npupoge. CBoicTBa 1
TIOMUHUA.

52  |AM(OTEepPHOCTb OKCKAA U TAPOKCUAA a/TFOMUHWA. 1




53  PKeneso.HaxoxpgeHue B npupoge. CBOMCTBa Xenesa. 1 Lingpposas
naboparopus
Lindposoin
[aTunK
[aBneHns
54  |CoeanHeHUs >xenesa 1
55  [MpakTnyeckas paboTa 7 PeweHne 1 Linpposas
9KCMepUMeHTa/IbHbIX 334a4 Mo TeMe « MeTannbl 1 Ux naboparopus
COeIMHEHNSA» Lindposoin
[aTunkK
[aBneHns
56  |[KoHTposibHas paboTa Ne 3 no Teme «MeTanbi» 1
S7 MpomexyTouHas aTTecTaluMoHHas paboTa 1
Paznen 3. KpaTkuii 0030p BaxkHei mx 9
OpPraHn4e€CKuX BeIeCTB
58 OpraHunyeckas XMmMus. 1
59  [Yrnesogopofbl. MNpeaensHble (HaCbILEHHbIE) 1
Yr1eBOLOPOSbI.
60  |HenpepgenbHble (HEHACBILLEHHbIE) YrIEBOAOPOABI. 1
61 Mpoun3soAHble yrnesogopoos. CnnpTol. 1
62  |Kap6oHOBbIe KUCNOTbI. CNOXHbIE 3PMPbI, XKMPbI. 1
63  |Yrnesopgbl. 1
64 AMWHOKNCIOTbI. Benku. 1
65 Monumepsl 1
66  |O6o6LatoLLMii YpoK Mo TeMe «BaxHeiLwve 1
OpraH1yeckme CoOeUHEHNS»
Bcero 68




