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NOACHUTENbHAA 3ANUCKA
Pabouyas nporpamma no XMMuu Ana 8 Knacca CocTaBAeHa Ha OCHOBE CeAYIOLWNX HOPMATUBHO-NPABOBbIX U MHCTPYKTUBHO-METOANYECKUX SOKYMEHTOB:
- depepanbHbli 3aKoH 0T 29.12.2012 r. Ne 273-d3 «06 obpasoBaHuu B Poccuiickolt Pegepaumny;
- Mpuka3 MuHUcTepcTBa 06pasoBaHMA U Haykn Poccuiickoit Pepepaumm ot 06.10.2009 r. Ne 373 «O6 yTBepKAEHUN U BBEAEHUU B AelicTBUE deaepanbHO ro
rocyfapcTBeHHOro 06pa3oBaTeIbHOro CTaHAapTa HayabHOro 06Lero o6pasoBaHMAY;
- Mpukaz MunHobpHaykn Poccum ot 31.12.2015 Ne 1576 «O BHeceHWM U3MeHeHWI B depepasnbHbl rocyAapcTBEHHbIM 06pa3oBaTenbHbI CTaHAAPT HayasbHOro
obuwero o6pasoBaHNA, YTBEPKAEHHbIM NpMKazom MuHUCTepcTBa 06pa3oBaHMA M HayKu Poccuiickoit ®epepaumm ot 06 oktabpa 2009 r. Ne 373»;
- MpuKkas MuHucTepcTBa 06pas3oBaHMA U Haykn Poccunitickon depepaumm o1 17.12.2010 r. Ne 1897 « 06 yTBEpKAEHUM defepasibHOro rocy4apCTBEHHOrO
obpasoBaTeIbHOro cTaHAapTa OCHOBHOrO 06LLLero o6pasosaHuAY;
- Mpukaszom MuHobpHaykmn Poccum ot 31.12.2015 Ne 1577 «O BHECEHUW U3IMEHEHUW B denepanbHblii rocyAapCTBEHHbIM 06pa3oBaTes bHbIWM CTaHAApPT OCHOBHOIO
obuwero o6pasoBaHusA, YTBEPKAEHHbIM NpMKazom MuHUcTepcTBa 06pa3oBaHMa M Haykun Poccuiickon ®epepaumm ot
17 pekabps 2010 r. Ne 1897»;

Paboyas nporpamma yyebHOro Kypca no xumum ana 8 Knacca paspabotaHa Ha ocHoBe PIOC BTOPOro MOKOIEHWA, MPUMMEPHOW MPOrpamMmmbl OCHOBHOro obuiero
ob6pa3oBaHuMA No xMmKK (6a30BbIli YypoBeHb) M aBTopcKoW nporpammbl O.C. FabpuensaHa (Fabpuenad O.C. nporpamma Kypca xumun ana 8-11 knaccos obuweobpasoBaTenbHbIX
yupexaeHuii M: ipoda,2010r).

Mporpamma paccymTaHa Ha 68 Yacos (2 Yaca B Hegento). [laHHas nporpamma KOHKPETU3MPYET CoAEpKaHUe CTaHAapTa, AAET pacnpeaeneHue y4ebHbIX Yacos Mo pasgenam
Kypca, Noc/ie0BaTeIbHOCTb U3YYEHUs TEM U PA3LEeNioB C YYETOM MEXNPEeSMETHbIX U NPeaMETHbIX CBSA3EM, IOrMKM y4ebHOro npouecca, BO3PacTHbIX 0COBEHHOCTEN yYaLLmXxca.

Xumua, Kak ofHa U3 OCHOBONOJ/AraloWmx obaacTeil ecTecTBO3HaAHMA, ABNAETCA HEOTbEMIEMOM YacTblo 06pa30BaHMA LKOJbHUKOB. Kaxabli YENOBEK KMBET B MUPE
BEL,eCTB, NO3TOMY OH AOJIXE€H MMETb OCHOBblI QYHAAMEHTANbHbIX 3HAHWUIA NO XMMWUKU (XMMMUYECKas CMMBOJIMKA, XMMMUYECKME MOHATUA, GaKTbl, OCHOBHbIE 3aKOHblI U TEOPUM),
nossonaolme BbipabotaTb NpeAcTaBNEHUA O COCTaBe BELLECTB, UX CTPOEHWUW, MpPeBPaLLEHUAX, MPAKTUHECKOM WMCMNO/b30BaHUKM, a TaKXKe 06 OMacHOCTU, KOTOPY OHU MOryT
npeacTaBnATb. M3yyaa xMMuio, yyallmeca y3HatoT O MaTepuasbHOM eMHCTBE BCEX BELLECTB OKPYKAIOLLEero mmpa, 06ycs0BNEHHOCTU CBOMCTB BELLLECTB UX COCTAaBOM U CTPOEHUEM,
NMO3HAaBAaEMOCTU M MPEeACKa3yeMOCTU XMMUYECKUX ABNEHWNIN. M3yuyeHne CBOMCTB BELLECTB U UX NPeBpaLLeHUi CnocobCTBYET Pa3BUTUIO IOTMYECKOTO MbIL/IEHUS, @ NPaKTUYecKas
paboTa c BelecTBamm (nabopaTopHble OnbITbl) — TPYAONO6MI0, aKKYPATHOCTU U COBPaHHOCTU. Ha npumepe XMMWUKM yyallmecs NoayyatoT NpeacTaBNeHns 0 MeToAax NO3HaHMs,
XapaKTepPHbIX ANS eCTeCTBEHHbIX HAYK (3KCNepMMEHTANIbHOM U TEOPETUYECKOM).

Pabouas nporpamma y4yebHOro Kypca xvMmum ans 8 Knacca CocTaBfeHa Ha ocHose [pumepHON Nporpammbl OCHOBHOro obuiero o6pasoBaHUs Mo XMmUKM (6a3oBbin
YPOBEHb) U MPOrpaMmbl Kypca XMMUKM ANA ydawmxca 8 Knaccos oblieobpasoBaTenbHbiX yupexaeHuii astopa O. C. FabpuensaHa (2010 roaa).

Mporpamma paccuntaHa Ha 68 yacos (2 Yaca B HeAeNto), B TOM YMC/Ie HA KOHTPO/IbHble PaboTbl- 4 yaca, NpakTUyeckme paboTbl —7 Yacos.

CopeprkaHue NporpamMbl HaNpPaBEHO Ha OCBOEHME YHYaLLMMMUCA 3HAHWUIA, YMEHWUI U HaBbIKOB Ha 6a30BOM ypoBHe.
B aBTOpCKYlO Nporpammy BHeCeHbI C/ieAyoLme N3MeHeHNA:
1.YBenn4eHo Y1C/I0 YacoB Ha U3yYeHUe Tem:
- «BBegeHue» 9 yacos BmecTto 4 Y
- Tema 3 «CoeanHEHMA XMMNYECKUX 91eMeHTOB» A0 15 YacoB BMecTo 12 4acoB 3a CYET BK/IOYEHUA NPaKTUYeckux pabot Ne3 1 No5.
- Tema Ne4 «MameHeHUs, npoucxogsiime c sBewectsamm» 12 yacos BmecTo 10 YacoB 3a CYET BKIOUYEHUS NpaKTUYecKoi paboTbl Ne4.
- Tema N26 «PactBopeHue. PactBopbl. CBOMCTBa pacTBOPOB 3/IEKTPONNTOBY 22 Yaca BMecCTO 18 4acoB 3a cYeT BK/IOYEHUA NpaKTUYeckux pabot Ne8, 9. MpakTnyeckas pabota Ne6,7
WCK/IKOYEHDI, T.K. OMNbITbl U3 3TUX PabOT NOBTOPAIOTCA B NpaKTUYecKon pabote Ne8.
Takum obpasom, npakTuyeckne paboTbl, cocTaBasalWwme Temy 5 1 Temy 7, pacnpegeneHbl No APYrMM TEMaM Kypca B COOTBETCTBMM C M3y4aeMbiM MaTepuasnom (Hymepaums
npaKkTuyeckux pabot no yuyebHuky 0.C. NlabpuensaHa 2013r. nsaaHua)
M3 aBTOPCKOWM Nporpammbl UCKAtOYEHa YacTb y4ebHOro matepurana, KOTopblli OTCYTCTBYET B 06A3aTe/IbHOM MUHUMYME COAEPKAHMA OCHOBHbIX 06pa3oBaTeNbHbIX NPOrpamm

[O1 OCHOBHOM LUKOJIbI, TaKXKe WMCKAOYEHbl HEKOTOPblE AEMOHCTPALMOHHbIE OMbITbl U abopaTopHble PaboTbl U3-3a HEAOCTAaTKA BPEMEHW Ha WX BbIMNOJSIHEHME MpU 2 Yacax B
Heaento.



KoHKpeTHble TpeboBaHMA K YPOBHIO NOATOTOBKW BbIMYCKHUKOB ONpeae/ieHbl A8 KaxKA0ro ypoKa M BK/OUYEHbI B MOYPOYHOE NaaHMpOBaHMe.
B noypo4yHom nnaHUpoBaHUM B rpade «/3yyaemblie BONPOCHI» KYPCMBOM BblAENEH MaTepuasn, KOTOPbIM NOANENKUT U3YYEHWUIO, HO He BK/k4aeTca B TpeboBaHMA K YPOBHIO
NOArOTOBKM BbIMYCKHUKOB.
Llenn nsyueHna xsumum B 8 Knacce:
OCBOEHME BaXKHENLNX 3HAHUIM 06 OCHOBHbIX MOHATUAX U 3aKOHAX XMMWNKU, XMMUYECKON CUMBOJIMKE;
OB/lafieHne YMeHMAMU HabntoaaTb XMMUYECKUE ABNEHUSA, MPOBOAUTD XMMUYECKUI SKCMEPUMEHT, MPOU3BOAUTL PACYETbI HA OCHOBE XMMMUYECKUX GOPMY/ BELLECTB U YPAaBHEHUI
XMMWYECKUX PeaKLUii;
pa3BMTUE NMO3HaABaTE/IbHbIX MHTEPECOB U UHTE/INIEKTYAJIbHbIX CMOCOOHOCTEN B Npouecce NpoBeLEHUA XMMUYECKOTO 3KCNEePUMEHTA, CAMOCTOATE/IbHOTO NpUobpeTeHna 3HAHWUI B
COOTBETCTBMW C BO3SHUKAIOLLMMM }KU3HEHHBIMW NOTPeBHOCTAMY;
BOCNUTaAHWE OTHOLLEHUS K XMMUU KaK K 0g4HOMY M3 PyHAAMEHTAbHbIX KOMMOHEHTOB €CTECTBO3HAHUA U 31EMEHTY 06LLeYeI0BEYECKON KYbTYpbI;
NPUMEHEHNE MNONYYEHHbIX 3HAaHUKU U yMeHUI ana 6e3onacHOro MCNo/sb30BaHMA BELLECTB M MaTepuasoB B ObiTy, CENbCKOM XO03fAWCTBE M Ha NPOU3BOACTBE, pelleHus
NPaKTUYECKMX 33434 B MOBCEAHEBHOM }KU3HW, NPEAYNPEKAEHNA ABNIEHUIM, HAHOCALMX Bpes, 340P0BbI0 Ye/I0BEKA M OKPYIKaloLLel cpese.
3apauum:
1.CdopmmnpoBaTb 3HAaHNE OCHOBHbIX MOHATUIN U 3aKOHOB XMMUW;
BocnutbiBaTb 06LLLEYEN0OBEYECKYIO KY/IbTYPY;
3. YunTb HabnoaaTh, NPMMEHATb MOYYEHHbIE 3HAHWUA Ha NPaKTUKe.
JINYHOCTHBIMM pe3ynbTaTaMm U3ydYeHMA NpeameTa «XuMna» B 8 Knacce ABAAIOTCA Cneaytowme YMeHUs:
0CO3HaBaTb €4MHCTBO U LLeJIOCTHOCTb OKPYKAOLLErO MMPaA, BOSMOXKHOCTU €ro No3HaBaeMOCTU U 06 bACHMMOCTM Ha OCHOBE AOCTUNKEHUN HAYKK;
NMoCTENEHHO BbICTPaMBaTb COBCTBEHHOE LENOCTHOE MUPOBO33PEHME: OCO3HABATb MOTPEOHOCTb M FOTOBHOCTb K CAaMO06pPa3oBaHMIO, B TOM YUC/IE U B PaMKax CaMOCTOATEIbHOM
0eATeNIbHOCTU BHE LWKO/bl;
OL,eHNBATb KM3HEHHbIE CUTYaUUM C TOUYKM 3peHmna be3onacHoro ob6pasa KU3HU U COXPaHEHUA 340PO0BbS;
OL,eHMBATb 3KOJIOTMYECKUI PUCK B3AMMOOTHOLLEHWUI Ye/I0BEKA M NPUPOAbI.
$OpMUPOBATb 3KOJIOTMYECKOE MbILUNEHNE: YMEHNE OLLEHMBATDL CBOHO AEATE/NIbHOCTb M NOCTYMKU APYTUX NOAEN C TOYKM 3PEHUA COXPAHEHMA OKPYKAIOLLEN cpeabl - FapaHTa KU3HU
n 6narononyuns noaen Ha 3emne.
MeTanpeameTHbIMU pe3yabTaTaMmn U3yYeHUa Kypca «Xnumma» aensetca GopMmnpoBaHmne yHUBEpPCabHbIX y4ebHbIx aelicteuii (YYA).
PezaynamusHeie YY/.
CamMoCTOATE/IbHO 0OHapyXMBaTb M GOPMYANPOBATL YYebHYO Npobaemy, onpeaensaTb Lesb yyebHoM AesaTeNbHOCTY;
BblABUIaTb BEPCUM peLleHns Npobaembl, 0CO3HaBaTb KOHEYHbI pe3yibTaT, BbiIOMpPaTb M3 NPeasioKEeHHbIX U UCKaTb CAMOCTOATENIbHO CPeaCcTBa AOCTUKEHUS LENu;
COCTaBAATb (MHAMBUAYANbHO AW B FPYNne) NAaH peleHna npobaemsi;
paboTas no niaHy, CBepsATb CBOM AENCTBUA C Lie/Ibio U, NPU HEOBXOAMMOCTU, UCMPABAATL OLUMOKM CaMOCTOATESNIbHO;
B AMa/IOre C yYnTeleM COBEPLUEHCTBOBATb CAMOCTOATE/IbHO BbIPabOTaHHbIE KPUTEPUU OLEHKM.
lo3HasamenbHbie YY/:
aHa/IM3MPOBATb, CPAaBHMBATL, KNaccupuLmMpoBaTb M 0606WaTh GaKTbl U SBEHUA. BbISBAATL NPUYMHBI U CNEeACTBUSA NPOCTbIX SBAEHUN.
OCYLLLECTBAATb CPAaBHEHME, KNAacCUPUKaLMIO, CAMOCTOATE/IbHO BbIOMPAs OCHOBAHMA N KPUTEPUM A8 YKA3aHHbIX JIOTMYECKUX OnepaLmit;
CTPOUTDb JIOTUYECKOE PACCyKAeHNE, BKAtOYatoLee YCTaHOBIEHNE MPUUYNHHO-C/IeACTBEHHbIX CBA3EN.
c034aBaTb CXeMaTUYeCKME MOAE/NM C BblAENEHNEM CYLLECTBEHHbIX XapaKTEPUCTUK 0OBEKTA.
COCTaBAATb TE3UCHI, Pa3/IMyHbIe BUAbI MNAAHOB (MPOCTbIX, CAOMKHbIX U T.M.).
npeobpasosbiBaTb MHGOPMALMIO U3 OAHOTO BUAA B Apyroi (Tabaumuy B TEKCT 1 np.).
YMETb onpeaensaTb BO3MOXKHble UCTOYHUKM HEOBXOAMMbIX CBEAEHWIN, MPOU3BOAMUTL NOMUCK MHDOPMALMN, AaHAIN3NPOBATL U OLLEHMBATbL €€ A0CTOBEPHOCTb.




KommyHukamugHeble YY/:
CamocToATeIbHO OPraHM30BbIBaTL y4ebHOE B3aMmogecTBUe B rpynne (onpefenatb obuwme Lenum, pacnpeaensTb poan, 4OrOBapmuBaTLCA APYr C A4PYIOM U T.4.).
MpeameTHbIMU pe3yAbTaTaMM U3YUYEHWUA NPeaMeTa ABAAIOTCA CAeyOLNe YMEHNA:

OCO3HaHMe PO/ BELLECTB:

- OnNpesenaTb PoJib Pa3/INYHbIX BELLECTB B MPUPOLE U TEXHUKE;

- 06BACHATb POJIb BELLLECTB B UX KPYroBopoTE.

paccmoTpeHMe XMMUYECKMX NPOLLECCOB:

- NPUBOAMUTb NPUMEPbLI XMMUYECKUX NPOLLECCOB B NPUPOLE;

- HAXOAMTb YEPTbl, CBUAETENLCTBYOWME 06 06LLMX MPU3HAKAX XMMUYECKMX MPOLLECCOB U UX PA3ANYMAX.

MCMONb30BaHME XMMUYECKUX 3HAHUM B ObITY:

— 06BbACHATbL 3HAYEHME BELLECTB B }KM3HWN M XO3AACTBE YeNoBeKa.

0OBACHATL MUP C TOUKM 3PEHUA XUMUMK:

— NepeyncnaTb OTANYUTE/IbHbIE CBOMCTBA XMMUYECKMX BELLLECTB;

— pa3/iMyaTb OCHOBHbIE XMMUYECKNE NPOLECChl;

- onpesenaTb OCHOBHbIE K/acCbl HEOPraHUYECKMX BELLECTB;

- MOHMMATb CMbIC/T XUMUYECKUX TEPMUHOB.

OBNaZeHne OCHOBaMM METOLO0B NO3HaHMA, XapaKTePHbIX AR eCTECTBEHHbIX HayK:

- XapaKTepM30BaTb METOAbI XMMUYECKOW HAayKM (HabatoaeHWe, cpaBHEHME, SKCMEPUMEHT, U3MEPEHME) U UX POJIb B MO3HAHUMU NPUPOAbI;

- NPOBOAMUTb XMMUYECKME OMbITbl M IKCMEPUMEHTbI U OB BACHATL UX PE3YNbTaTbl.

YMeHMe OLeHNBATb NOBEeAEHNE YENOBEKA C TOUKM 3PEHUS XMMUYECKOM 6e30MacHOCTM NO OTHOLLEHMIO K YENIOBEKY U NPUPOAE:

- UICNONb30BATb 3HAHMA XMMUW NPU COBNOLEHUN NPABUA UCMONb30BaHUA BbITOBLIX XMMUYECKMX NPENapaTos;
— pa3fiMyaTtb onacHble U be3onacHble BelecTsa.

Pabouas nporpamMmma MOCTPOEHa Ha OCHOBE KOHLLEHTPUYECKOro noaxoaa. 3T0 AOCTUraeTcsa MyTemM BblYIeHEHMS ANAAKTUYECKOW eguHULbl — XMMMUYECKOTO 31IeMEeHTa - U
OanbHelWweM YCAOXKHEHUM M paclUMpPeHun ee: 34eCb TaKOBbIMU BbICTynaloT GOPMbl CylLecTBOBaHWA (cBO6OAHbIE aTOMbl, MPOCTble M C/AOXHble BeuiecTsa). B nporpamme
YUUTbIBAETCA peanmnsauma MmexxnpeameTHbIX CBA3en ¢ Kypcom dusnkm (7 knacc) u buonorum (6-7 Knaccol), rae AaeTca 3HaKOMCTBO C CTPOEHMEM aTOMa, XMMMYECKOW opraHusaumei
KNEeTKW M npoLeccamm obmeHa BelLecTs.

OcHoBHOM dpopmoit opraHM3aumMm y4ebHOro npouecca ABNAETCA KNAaCCHO-YpPOYHasa cuctema. B Kayectse AONONHUTENbHBIX GOPM OpraHusaLumn obpasoBaTesibHOro npoecca
MCMONb3YEeTCA CUCTEMA KOHCY/IbTAUMOHHOW MOAAEPKKMN, NUHOMBUAYANbHBIX 3aHATUNA, CamMoOCToATeNbHAA PaboTa yyalmMxca ¢ UCNOb30BAaHMEM COBpPEMEHHbIX MHGOPMALMOHHbIX
TEXHO/IOTUN.

Mpeobnagatowwein GopMoii KOHTPOAA BbICTYNAIOT MUCbMEHHbIN (CamoCTOATE/IbHbIE M KOHTPO/IbHbIE PaboTbl) M YCTHbIV onpoc (cobecegoBaHue).
COAEPXAHUE USYHAEMOIO KYPCA

Tema 1. BeeaeHue B xumuio (6 4)

XMMUA — HayKa O BELLECTBAX, MX CBOMCTBAaX U NpeBpaLLeHUaAX.

MoHATUE O XMMUYECKOM 31eMeHTe U hopMax ero cyLecTBoBaHMA: CBOHOAHbIX aTOMaX, MPOCTbIX U CNOXKHbIX BELLECTBa

MpespalyeHna Bewects. OTANYME XUMUYECKUX PEAKLUIA OT GU3NYECKUX ABNEHUIA. PONb XMMUK B KU3HU YeNOBEKa.

KpaTkue cBeaeHuns U3 UCTOPUM BO3SHUKHOBEHMUA U Pa3BUTUSA XMMUK. Mepuog anxummun. MNMoHaTre o punocopckom KamHe. Xummsa B XVI B. PazsuTne xummum Ha Pycu. Ponb
OTEeYeCTBEHHbIX YY4EHbIX B CTAHOB/IEHUWN XMMUYECKOM HayKu - paboTbl M. B. J/lomoHocoBa, A. M. bytnepoea, [. 1. MeHaeneesa.

XMMmyecKana CUMBOJIMKA. 3HAaKU XUMUYECKUX INEMEHTOB U NPOUCXOKAEHME UX Ha3BaHUI. Xumnueckme dopmybl. MHAEKCbI U KoadduumneHTbl. OTHOCUTENbHbIE aTOMHAA
W MOJIeKyNIApHasA Maccbl. PacyeT maccoBol f0M XMMUYECKOTO 3n1eMeHTa No GopmMyie BeLLecTsa.



Mepuoamyeckan cucteMa XMMUYECKUX snemeHToB [. U. MeHpeneesa, ee CTpyKTypa: manble u 6onblume nepuvoabl, rpynnbl M noarpynnbl (rnaBHas uM nobouyHasn).
Mepuogmyeckas cuctema Kak cnpaBoyHoe nocobue A1a NoayYeHns cBeAeHNI 0 XMMUYECKUX S1eEMEHTAX.
PacuétHble 3agaun. 1. HaxoxaeHne OTHOCUTENIbHON MONEKYNAPHOM MacChl BELLECTBA NO €ro XxMumuyeckoi dopmyne. 2. BbluMcneHWE MAcCOBOW [0/M XMMUYECKOTO
3/1eMeHTa B BellecTse Nno ero popmyne.
MpakTuyeckaa pabota Ne 1. Mpasuna TexHUKK 6e3onacHOCTM Npu paboTe B XMMUYecKkom KabuHeTe. SlabopatopHoe 06opyaoBaHMe U 0bpaLLeHNE C HUM.
Mpaktuyeckasa pabora Ne 2. HabatogeHume 3a ropswein ceeyon.
NpeameTHble pesynbTaTbl 06yueHus
Yyawmimnca gonKeH ymems:
- WUCMONb30BATb MPU XaPAKTEPUCTUKE BELLECTB MOHATUA: KAaTOM», KMONEKYNA», «XUMUYECKUN INEMEHT», KXMMUYECKMI 3HAK, UM CUMBOJ», «BELLECTBOY, KMPOCTOE BELLECTBOY,
«C/IOXKHOE BELLECTBO», «CBOWCTBA BELLECTBY, «XMMUYECKME ABMEHUA», «DUSMUECKME SBNEHMA», KKOIOODULMEHTLI», KMHAEKCbI», «OTHOCUTE/IbHAA aTOMHAs Macca», «OTHOCUTE/IbHas
MOJIEKYIAPHAA Maccay, «MaccoBan A0NA 31eMeEHTa;
- 3HaTb: NPegMeTbl U3y4YEeHUA eCTECTBEHHOHAYUYHbIX AUCUMUMANH, B TOM YUCIE XMMUWN; XMUMUYECKME CUMBOJIbl, UX HAa3BAHWUA U MPOU3HOLLIEHME;
- KnaccnduumMpoBaThb BeLLECTBa MO COCTaBY Ha MPOCTbLIE U CIOXKHbIE;
- pa3nnyaTh: Tena v BeLLecTBa; XMMUYECKUN SN1eMEHT U NPOCTOE BELLECTBO;
- onucbiBaTb: GOPMbI CYLLECTBOBAHUA XMMWUYECKUX 3/1eMeHTOB (CBOBOAHbIE aTOMbI, MPOCTble BELLECTBA, C/NOMHble BelecTBa); TabauuHyto dopmy lMepuoamyeckoin cuctemsl
XMMWYECKMX INEMEHTOB; NOMOXKEHME 3neMeHTa B Tabauue O. N. MeHpeneesa, UCMONb3ys MOHATUA «Nepuoa», «rpynna», «rnaBHas MnoArpynna», «noboyHaa noarpynnax;
CBOICTBA BeLLEecTB (TBEPAbIX, *KUAKNUX, ra3006pa3HbIX);
- 06BACHATL CYLLHOCTb XMMUNYECKUX SIBNEHUI (C TOYKM 3pEHUA aTOMHO-MOIEKYAAPHOIO YYEHUA) U UX NPUHLMUMMANBHOE OTIMYME OT GUINYECKUX ABNEHUN;
- XapaKTepmn30BaTb: OCHOBHblE METOAbl M3YYEHUs eCTECTBEHHbIX ANCUMMANH (HabatogeHMe, SKCNePUMEHT, MOLE/IMPOBaHUE); BELLECTBO NO €ro XMMMYECKOM Gpopmysie cornacHo
NIaHy: Ka4ecTBEHHbIV COCTaB, TUM BELLECTBA (NMPOCTOE UK CNOXKHOE), KOJIMYECTBEHHbI COCTaB, OTHOCUTE/IbHAA MOJIEKY/ISIPHAA Macca, COOTHOLEHWE MacC 3/IEMEHTOB B BELLECTBE,
MacCoBble ,0/1M 3/IEMEHTOB B BELLECTBE (417 C/IOXKHbIX BELLECTB); PO/Ib XMMUK (MOIOKUTENBHYIO U OTPULATENIbHYIO) B XKM3HWU YEIOBEKA, apTYMEHTMPOBATb CBOE OTHOLLEHUWE K 3TOM
npobneme;
- BbIYMCNATb OTHOCUTE/NIbHYIO MOIEKYNAPHYIO MACCy BELLLECTBA M MACCOBYHO A0/110 XMMUYECKOTO 3N1EMEHTA B COEAUHEHUSAX;
- NPOBOAMUTb HABNOAEHWA CBOMCTB BELLECTB U ABJEHUIM, NPOUCXOAALLMX C BELLECTBAMU;
- cobnoaaTb NpaBuna TEXHUKKM 6e30MacHOCT NP NPOBEAEHUM HabAOAEHUI U NaboPaTOPHbIX OMbITOB.
MeTtanpeameTHble pe3ynbTaTbl 06yyeHuUs
Yyalumiica foNKeH ymems:
- onpefenatb Npobnembl, T. €. yCTaHaBANBATb HECOOTBETCTBME MEXKAY KeaeMblM U AeACTBUTENbHBIM;
- COCTaBNATb C/IOXKHbIW NJaH TEKCTa;
- BNaeTb TaKUM BUAOM M310XKEHUA TEKCTA, KaK MOBECTBOBAHWE;
- NoA, PYKOBOACTBOM y4MTeNs NPOBOAUTL HEMocpeacTBeHHOe HabatoaeHe;
- NoA, PyKoBOACTBOM yumTensn oGopMaATb OTYET, BKAOYAOLWMIA onucaHue HabaogeHus, ero pesyabTaTos, BbIBOAOB;
- MCMNO/Ib30BATb TaKOM BMA MbICIEHHOTO (MA,EabHOr0) MOAENNPOBAHMA, KaK 3HAKOBOE MOAENMPOBaHME (Ha NpUMepe 3HAKOB XMMMUYECKUX 31EMEHTOB, XMMUYECKMX dopmyn);
- MCMONIb30BaTb TaKOM BMA MaTepUanbHOro (NpegMeTHOro) MoAeNMpPoBaHUsA, Kak dpusnyeckoe MoaeIMpoBaHne (Ha NpUMmepe MoLEeNMPOBAHNA aTOMOB U MOIEKYN);
- NONly4aTb XMMUYECKYHO MHGOPMALMIO U3 PA3IUYHBIX UCTOYHUKOB;
- onpefenaTb 06bEKT U aCNeKT aHa/IM3a U CUHTE3a;
- onpesenaTb KOMNOHEHTbl 06bEKTA B COOTBETCTBMM C aCMEKTOM aHaIn3a U CUHTE3a;
- OCYLLECTBNATb KAYECTBEHHOE U KONNMYECTBEHHOE ONUCAaHNE KOMMOHEHTOB OBBbEKTa;
- onpesenaTb OTHOWEHMA 06bEKTA C APYrMMU 06 bEKTaMMU;
- ONpesenaTb CyLwecTBEHHbIE NPU3HAKKM 0ObEKTa.




Tema 2. ATOMbI XMMUUYECKUX 3/IEMEHTOB (7 4)

ATOMbI Kak dopma CyLlecTBOBaHUA XMMUYECKUX 3n1emMeHToB. OCHOBHble CBeAEeHMA O CTPOeHUM aTomoB. [loKazaTenbCTBa C/IOXKHOCTM CTPOeHMA aTomoB. OnbiTbl
Pesepdoppaa. NnaHeTapHaa moaens CTpoeHUA aToma.

CocTaB aTOMHbIX A4ep: NPOTOHbI U HEUTPOHbI. OTHOCUTEIbHasA aTOMHas Macca. B3anmocsA3b NOHATUI KNPOTOHY, K HEMTPOH», KOTHOCUTE/IbHAsA aTOMHAA Macca».

MN3meHeHWe Yncia NpoTOHOB B AAPE aTOMA - 06pa3oBaHNE HOBbIX XMMUYECKUX S/IEMEHTOB.

MN3meHeHne Yncia HeEMTPOHOB B AApe aToMa - obpa3oBaHMe n3otonos. CoBpeMeHHOe onpesesieHUe NMOHATUA «XMMUYECKUA 31eMeHT». M30Tomnbl Kak PasHOBUAHOCTH
aTOMOB OHOIr0 XMMMUYECKOro 3/1eMeHTa.

OneKTpoHbl. CTPOEHME INEKTPOHHbIX 060/104EK aTOMOB XMMUYecKMX anemeHToB Nel-20 nepuopguyeckoit cuctembl O. U. MeHpeneesa. MNoHATUE O 3aBEpPLIEHHOM U
He3aBepLUEHHOM 31EKTPOHHOM C/10€e (IHEPTreTUYECKOM YPOBHE).

Mepuogmnyeckan cuctemMa XMMUYECKUX anemeHToB [. N. MeHaeneeBa U CTpoeHWe aTOMOB: GpU3MYECKUI CMbICA NOPALKOBOrO HOMEpPA 3/1eEMEHTa, HOMepa rpynnbl,
HOoMepa nepunoaa.

MN3meHeHne Yncna 3NeKTPOHOB Ha BHELWHEM 3/1EKTPOHHOM YPOBHE aTOMa XMMWYECKOro 3/1eMEHTA - 06pa3oBaHUE MONOXKUTENbHbBIX U OTPULLATENIbHbBIX MOHOB. MOHBI,
06pa3oBaHHblE aTOMaMM METAN/I0B U HEMETaNN0B. MPUYNHBI USMEHEHMA METANIIMYECKMUX U HEMETAI/IMYECKUX CBOMCTB B MEPUOLAX M rpynnax.

O6pasoBaHune bMHAPHbIX coeanHeHNN. MoHATME 06 MOHHOW cBA3N. CxemMbl 06pa30BaHUA MOHHOM CBA3MW.

B3aMmogencTene aToMOB XMMUYECKUX 3/1EMEHTOB-HEMETA/IZIOB MeXay coboi - 06pasoBaHMe ABYXAaTOMHbIX MOJIEKY/ MPOCTbIX Bel,ecTB. KoBaneHTHasa HenosaspHan
XMMMUYECKan CBA3b.

INEeKTPOHHbIE U CTPYKTYpHble Gopmybl.

B3anmopenctesme aToMOB XMMUYECKMX 31EMEHTOB-HEMETANNI0B MeXay coboi - 0bpasoBaHne BUHAPHbIX COEANHEHUIT HEMETANNOB. INEKTPOOTPULATENBHOCTb. MoHATHE
0 KOBaJIEHTHOW MONAPHOW CBA3M.

B3anumopgencTene aToMOB XMMUYECKUX 3/1IEMEHTOB-META/I/IOB MeXKAY cob0ol - 06pa3oBaHMe MeTaNIMYECKUX KPUCTannoB. MOHATUE O METAIIMYECKOM CBA3U.

OemoHcTpauun. Mogenn aTomoB XMMUYECKUX 3N1eMeHTOB. MNepuoanyeckas cuctema XMMU4ecknx anemeHTos . . Menaeneesa.
MpeameTHble pe3ynbTaTbl 06yYeHus
Yyawuiica AoNKeH ymems:
- UCNO/Ib30BaTb MPU XapaKTEPUCTUKE aTOMOB MOHATUA: KMPOTOH», KHEUTPOHY», «3NEKTPOHY, KXMMWUYECKUI 3N1EMEHT», KMACCOBOE YMC/IO», KM30TOM», «3INEKTPOHHbIA CNON»,
«3HEpPreTMYECKUN YPOBEHbY, «3/NIEMEHTbI-METa/Ibl», «3/IEMEHTbI-HEMETANNbI»; MPU XapaKTEPUCTUKE BELLECTB NMOHATUA KMOHHAA CBA3bY, KMOHbI», KKOBAJIEHTHaA HenojaApHas
CBA3b», KKOBANIEHTHAA MNONAPHAA CBA3bY, «3NIEKTPOOTPULLATENBHOCTbY, KBANIEHTHOCTbY», K META/IZINYECKAA CBA3bY;
- OMMCbIBATb COCTAB M CTPOEHME aTOMOB 3/IEMEHTOB C MOPAAKOBbIMU HOMepamn 1—20 B Meproanyeckon cucteme XMmuYeckmx anementos [1. U. MeHaeneesa;
- COCTaB/IATb CXEMbl pacnpeaeneHnsa 3/1eKTPOHOB MO 3/IEKTPOHHbIM C/I0IM B 3/1IEKTPOHHOM 060/104Ke aTOMOB; CXeMbl 06Pa30BaHMA PasHbIX TUMOB XMMUYECKOM CBA3U (MOHHOM,
KOBaJIEHTHOMW, MeTaN/INYecKkomn);
- 06BACHATL 3aKOHOMEPHOCTU M3MEHEHMA CBOMCTB XMMUYECKUX 3/1€MEHTOB (3apAgoB AAep aTOMOB, YMCAA 3/1IEKTPOHOB Ha BHELWHEM 3/1EKTPOHHOM C/0€, YUCAO 3anOo/HAEMbIX
3/IEKTPOHHbIX C/I0€B, PAANYC aTOMA, 3NEKTPOOTPULLATENIbHOCTb, MEeTa/lIMYecKMe U HeMeTaNIMYecKMe CBOMCTBA) B Mepuogax W rpynnax (rnasHbix nogrpynnax) Mepuoamyeckomn
CUCTEMbBI XMMUYECKUX 3nemeHToB [1. . MeHaeneeBa ¢ TOYKM 3peEHMA TEOPUN CTPOEHMA aTOM3;
- CpaBHMBaTb CBOMCTBA aTOMOB XMMMWYECKMX I/1EMEHTOB, HAXOAALIMXCA B O4HOM Mepuofe WAu rnasHoi nogrpynne MepuoanyYeckon CUCTEMbI XMMMUYECKUX anemeHToB [. WU.
MeHpaeneesa (3apanoB AaLep aTOMOB, YMC/AA SNEKTPOHOB HA BHELIHEM 3/1EKTPOHHOM CN0€E, YUC/IO 3aMONHAEMbIX 3/IEKTPOHHbIX CI0EB, PAaAMUYC aTOMa, SNEKTP OOTPULLIATENBHOCTD,
MeTaNIM4YecKne N HemeTaNIYeckme CBOMCTBA);
- [4,aBaTb XapaKTEPUCTUKY XMMUYECKUX SIEMEHTOB MO UX NONOXKEHUIO B Mepnoamnyeckoln cucteme XMMmMYeckux anemeHtos [. . MeHaeneeBa (XMMUYECKUIA 3HAK, NOPALKOBBIN
HOmep, nepuog, rpynna, NOArpynna, OTHOCUTENbHAA aTOMHasA Macca, CTPOeHMe aTomMa — 3apAf A4pa, YUCN0 MPOTOHOB M HEUTPOHOB B AApe, obliee YMCNO 3/EKTPOHOB,
pacnpegeneHune 31eKTPOHOB MO 3/IEKTPOHHbLIM CN0AM);
- onpenenaTb TUMN XMMUYECKOW CBA3M NO popmy/ie BELLECTBa;
- NPMBOAMTL NPUMEPbI BELLLECTB C PA3HbIMWU TUMAMMU XMMUYECKOW CBA3W;




- XapaKTepu3oBaTb MexaHM3Mbl 06pa30BaHMA KOBAIEHTHOM CBA3WN (0OMEHHBIN), NOHHOM CBA3M, METaN/IMYECKOW CBA3Y;

- YyCTaHaBAUBATb NPUUYNHHO-C/EACTBEHHbIE CBA3W: COCTAB BELLECTBA — TUM XMMUYECKOW CBA3Y;

- cOCTaBAATb PopMy bl BUHAPHBIX COEAMHEHMI NO Ba/IEHTHOCTY;

- HAX04MTb Ba/IEHTHOCTb 3/IEMEHTOB Mo dopmyne BUHAPHOIo coeaAnHEHHUS.

MeTtanpeameTHble pe3ynbTaTbl 06yyeHuUs

Yyawmiica fonKeH ymems:

- GOpMyNMpPOBaTL FMNOTE3Y MO PELeHUIo Npobaem;

- COCTaBNATb MAaH BbINOJHEHUA y4ebHOM 3a4auu, pelieHna Nnpobaem TBOPUYECKOTO U MOMCKOBOIO XapaKTepa, BbINOJHEHWUA NPOEKTa COBMECTHO C y4UTENEM;
- COCTaBAATb TE3NCHI TEKCTA;

- BNaAETb TaKUM BUAOM U3/I0KEHMA TEKCTA, KaK ONMCaHue;

- UCMONb30BaTb TaKOW BUA, MbIC/IEHHOTO (MAEaNbHOI0) MOAENIMPOBAHMSA, KaK 3HAKOBOE MOAe/IMPOBaHNeE (Ha NpMMepe COCTaBAEHNA CXeM 06pa30BaHMNA XMMUUYECKOW CBA3K);
- MCMNO/1b30BaTb TaKOM BMA MaTepuanbHoro (NpeaMeTHOro) MoAeNMpPoBaHUSA, Kak aHaloroBoe MoLeINpPoBaHNe;

- MCMO/1b30BaTb TaKOM BMA MaTepuanbHoro (NpeaMeTHOro) MoAeNnMpPoBaHUsA, Kak pusnyeckoe MoLennpoBaHue (Ha Npumepe mogenein CTpoeHUa aToMoB);
- onNpesenaTb 06bEKTbI CPAaBHEHUA W aCMEKT CPaBHEHMA 0O BbEKTOB;

- BbINOJIHATbL HEMOJIHOE OAHOJNHENHOE CPaBHEHWUE;

- BbIMOJ/IHATb HEMOJIHOE KOMM/IEKCHOE CPaBHEHWUE;

- BbIMOJIHATbL NO/IHOE OA4HO/IMHENHOE CPAaBHEHME.

Tema 3. MpocTble BewecTsa (54)

MonoXKeHne MeTan/IoB U HEMETA/IZIOB B NEPUOANYECKON CUCTEME XUMMYECKUX anemeHToB [. N. MeHaeneeBa. BaskHelilume NpoCTblie BELLECTBA - METaN/ibl: Keneso,
ANIIOMUHUN, KanbLMIA, MarHui, HaTpun, Kannn. O6wme pusnyeckme CBOMCTBa META/IOB.

BarkHellwmMe npocTble BewecTBa - HeMeTas/lbl, 06pa3oBaHHble aTOMaMM KMC/I0POAa, BOAOPOAA, a30Ta, cepbl, dpochopa, yrneposa. CnocobHOCTb aTOMOB XMMUYECKUX
3/1eMEHTOB K 06pa30oBaHMI0 HECKOMbKMX NPOCTbIX BELeCcTB - annoTponua. AnnoTponHble moguoukaumm kucnoposga, ocoopa v onosa. MeTanamyeckme M HemeTananyeckue
CBOWCTBa NPOCTbIX BewecTs. OTHOCUTENIbHOCTb AeNeHMA MPOCTbIX BELWECTB Ha MeTa bl U HEMETaNbI.

MoctosHHas Asoraapo. Konmyectso Beuwlectsa. Monb. MonAapHaa macca. MonapHblii o6bem rasoobpasHbix BelecTs. KpaTHble eAMHMUbI KO/MYecTBa BellecTsa —
MWATMMONb U KUIOMOJIb, MULTMMOIAPHAA U KUIOMOJIAPHAA MacChl BELLLECTBA, MUIIMMONSAPHBIN U KNIOMOASAPHbIN 06bembl ra3006pasHbIX BELLECTB.

PacyeTbl ¢ UCNOb30BaHNEM MOHATUI KKONMYECTBO BELLECTBA», KMONAPHAA Macca», « MONAPHbIN 06bem ra3oB», «NoCToAHHaA ABoragpo».

PacueTHble 3agaum. 1. BbluMcieHME MOAAPHON MacCbl BelecTB Mo Xumudeckum dopmynam. 2. PacyeTbl C UCMONb30BaHMEM MOHATUIN KKOAMYECTBO BELLECTBA»,
«MONAPHAA Macca», KMONAPHbIN 06beM ra3oB», «KNOCTOAHHaA ABOraapo».

JemoHcTpauumn. HekoTopble MeTan/ibl U HEMETA bl KOIMYeCTBOM BelecTBa 1 moab. Mogenb MospHOro o6bema ra3oobpasHbiX BELLECTB.

MpeameTHble pe3ynbTaThl 06yyeHus

Yyalwuiics 4oNKeH ymems:

- WCNO/b30BaTb MNpPU XapaKTEPUCTUKE BELLECTB MOHATMA: «MEeTaabl», «MNAAaCTUYHOCTb», «TEMN/JIONPOBOAHOCTbY, «31EKTPONPOBOAHOCTbY, «HEMETa//ibl», «annoTPONua»,
«aNNoTPOMNHble BUAOUIMEHEHMUA, UAN MOANPUKALNNY;

- OMMCbIBATb NOJIOKEHME 3/1IEMEHTOB-META/IZIOB U 3/1eMEHTOB-HEMETANO0B B [lepnogmyeckon cucteme XmuMmnyecknx anemenTos . U. MeHaeneesa;

- KnaccndpuumpoBaTb NPOCTble BELLECTBA HA METa/l/Ibl U HEMETaN/bl, 3/IEMEHTbI;

- onpeaenaTb NPUHAANENKHOCTb HEOPraHUYECKMX BELLLECTB K OAHOMY M3 M3YYEHHbIX KNacCoB — MeTasl/ibl U HEMETabl;

- AOKa3blBaTb OTHOCUTE/IbHOCTb AEe/IeHMA NPOCTbIX BELW,ECTB Ha MeTa/l/lbl U HEMETA//bI;

- XapaKTepusosaTb 0bwwme dnsnyeckne CBOMCTBA METaN/0B;

- yCTaHaBAMBATb NPUUYNHHO-CNEACTBEHHbIE CBA3U MeEXK Ay CTPOEHMEM aTOMa M XMMWYECKOM CBA3bIO B NPOCTbIX BELWLECTBaX — MeTannax U HemeTannax;
- 06BACHATL MHOrO06pa3Me NPOCTbIX BELLECTB TaKUM GpaKTOPOM, KaK annoTponus;




- ONUCbIBATb CBOMCTBA BELLECTB (Ha NpUMepax NPOCTbIX BELWECTB — META/I/IOB U HEMETA/NIOB);

- cobnoaaTh NpaBMNa TEXHUKKU He30NacHOCTU NPU NPoBEAEHUM HabAoAeHMI U NaboPaTOPHbIX ONbITOB;

- MCNO/Mb30BaTb MNPWU PeLleHUN PacyeTHbIX 3ad4ay MOHATUA: KKOMIMYECTBO BeLLecTBa», «MOJb», «MNOCTOAHHAA ABOraApo», «MOAPHaA Macca», «MOASAPHbIA 06bem rasos»,
«HOPMa/ibHble YC0BUAY;

- NPOBOAMUTb PACY€eTbl C MCNOb30BAHWEM MOHATUI: KKONIMYECTBO BELLLECTBAY, K MOJIAPHAA Macca», «KMONAPHbIM 06bem ra3oB», «MOCTOAHHAA ABOraLpo».
MeTtanpeameTHble pe3y/bTaTbl 06yyeHuUs

Yyawumiica 4onKeH ymems:

- COCTaBNATb KOHCNEKT TEKCTa;

- CAMOCTOATE/IbHO UCMONb30BaTb HENOCPeACTBEHHOE HAabNtoAeHME;

- camocToATeIbHO 0POPMAATL OTYET, BKAOYAIOLWMI onMcaHMe HabntoaeHus, ero pesynbTaTos, BbIBOAOB;

- BbIMOJIHATbL NOJIHOE KOMMJ/IEKCHOE CPaBHEHMUE;

- BbINOJ/IHATL CPAaBHEHWE MO aHaNormMn

Tema 4. CoeauHEHUA XMMUUYECKUX 3/1eMeHTOoB (16 4)

CteneHb okucneHua. OnpeaeneHne CTENEHU OKUCIEHUA 3/IEMEHTOB MO XMMUYecKon dopmyne coeanHeHus. CoctaBieHne Gopmyn BUHaApHbIX coeauHeHU, obLmin
cnocob ux HasblBaHWA. BUHapHble coeaMHeEHMA: OKcMabl, xnopuabl, cynbduabl u gp. CoctasneHne nx dopmyn. MNpencraBuTenm OKCUOO0B: BOAA, YINIEKUCAbIN a3 U HeralweHan
nssectb. [peacrtaBuTenn neTyunx BOAOPOAHbIX COEAMHEHMI: X10POBOAOPOA U AMMUAK.

OcHOBaHMA, MX COCTaB U Ha3BaHMA. PacTBOPMMOCTb OCHOBaHMI B BoAe. Tabaunua pacTBOPMMOCTU FTMAPOKCUMA0B M conelt B Boge. MNpeacTaBUTENM LWeNoYel: TMapoKeuabl
HaTPUA, Kanua n Kanbumsa. NMoHATUE O KaYeCcTBEHHbIX peakumax. MHAMKaTopbl. M3MeHeHMe OKpPaCcKM MHANKATOPOB B LLLEI0YHOM cpeje.

Kucnotbl, ux coctaB u Ha3BaHMA. Knaccnbumkauma kncnot. NpeacraBuTenn KUCNOT: CePHAsA, CONAHAA U a30THAA. I3meHeHne OKpacku MHAMKATOPOB B KUCNOTHOM cpeje.

Conun KaKk nNpousBOAHblE KUC/NOT U OCHOBaHM. Mx cocTaB M Has3BaHWs. PacTBOpMMOCTb coneit B Boae. lMpeactaButenn cosen: xaopua Hatpusa, KapboHaT u docdar
Ka/bums.

AMOpdHbIE M KPUCTANIIMYECKME BELLECTBA.

MeXMoneKynApHble B3auMoAencTBUA. TUNbI KPUCTANIMYECKUX PELLETOK: MOHHAA, aTOMHaA, MONEKYNAPHAA U MeTaninyeckan. 3aBUCMMOCTb CBOMCTB BELLECTB OT TUNOB
KPUCTANLINYECKUX PELLETOK.

BelyecTBa MONEKYNAPHOIO M HEMOJIEKYIAPHOTO CTPOEHUA. 3aKOH MOCTOAHCTBA COCTaBa A1 BELLECTB MOJIEKYIAPHOTO CTPOEHUA.

Yuctble BewiecTBa M cmecu. Mpumepbl XULKMX, TBEPAbIX M ra3oobpasHbix cmecei. CBOMCTBA YMCTbIX Bel,ecTB M cmecei. Ux coctas. MaccoBas M obbemHas [0AM
KOMMOHeHTa cmecK. PacyeTbl, CBA3aHHbIE C UCMO/Ib30BAHNEM MOHATUA A0AA.

PacuéTtHble 3agauun. 1. Pacuet maccoBoli 1 06beMHOM A0/1eli KOMMNOHEHTOB CMECHK BELLLEeCTB. 2. BbluMCeHMe MaccoBOM 4011 BELLECTBA B pacTBOPE Mo M3BECTHOW Macce
PacTBOPEHHOrO BELLECTBA M Macce pacTBoputens. 3. BbluMcieHMe macchl paCTBOPSAEMOro BELLECTBA U pPacTBOPUTENA, HEOBXOAMMbBIX AJ1A MPUFrOTOBAEHUA ONpeseNeHHON Macchbl
pacTBOpa C U3BECTHOW MACCOBOW A0/1eil pacTBOPEHHOIO BELLECTBa.

DOemoHcTtpaumn. O6pasLbl OKCMAO0B, KMCNOT, OCHOBAHWUIA M coneid. MoZenn KpUCTaNJIMYECKMX PELLUETOK Xnopuaa HaTpusA, aamasa, okcuaa yraepoga (1V). Cnocobbl
pa3feneHuna cmecei, AUCTUANALMA BOAbI.

NabopaTopHbie onbiTbl. 1. 3HAKOMCTBO C 06pa3LLAaMM BELLECTB Pa3HbIX KAaccoB. 2. PasgeneHne cmece.

MpaKtuyeckana pabora Ne 3.AHann3 NOYBbI M BOABI.

MpakTtuyeckaa pabota Ne 4.MpuroTossieHne pacTBopa caxapa € 3a4aHHOM MacCOBOM A0/1eil pacCTBOPEHHOrO BeLLLecTBa.

MpeameTHble pe3yabTaTtbl 06yyeHuUn

Yyalumiics foMKeH ymems:

MCMNOJIb30BaTb MPU XapaKTEPUCTMKE BeLLEeCTB MOHATUA: «CTeNeHb OKUCIEHUA», «BAJIEHTHOCTb», KOKCUAbI», KOCHOBAHMAY, «LLEN0UYN», «KaYeCTBEHHAA peakuua», «MHAUKATop»,
KKUCNOTbI», «KUCMOPOACOAEP KALLME KUCNOTbI», «BECKUCNOPOAHble KUCAOTbI», «KUCNOTHasA cpeday», «LWefovyHas cpeday», «HelTpanbHaa cpefda», «lWKana pH», «conm»,
«amopdHble BelEecTBay, «KPUCTa/ZIMYECKME BeLLeCcTBa», «KPUCTAN/NMYECKas pelleTKa», «MOHHAA KPUCTaN/MyecKas pelleTKa», «aTOMHas KpUCTaiandeckaa pelleTKa»,




«MONEKYNAPHAA KPUCTAZIMYECKas PeLleTKay, KMeTa//IMieckan KpUCTaIMieckan peLleTka», «CMecu»;
K}'IaCCVI(I)VILI,VIpOBaTb CNOXHble HeopraH4yeCcKkmne BellecTtsa No COCTaBy Ha OKCUAbl, OCHOBAHMA, KNCNOTbl U CO/IN; OCHOBAHUA, KNCNOTbl U CO/IN MO PAaCTBOPUMOCTU B BOAE; KNCNOTbI
MO OCHOBHOCTU M COAEPMKAHMIO KMC0POAa;
onpeaenaTb NPUHAANEKHOCTb HEOPraHMYECKUX BELLLECTB K OAHOMY U3 M3YYEHHbIX KNaccoB (OKCMAbI, NeTyYne BOAOPOAHbIE COEAUHEHMUA, OCHOBAHMA, KUCAOTbI, COAN) No popmyne;
ONUCbIBaTb CBOMCTBA OTAE/bHbLIX NPeAcTaBUTeNel OKCMZO0B (Ha npumepe BOAbl, YIEKMCNOrO rasa, HeraweHoi M3BecTW), NeTyuynx BOLOPOAHbLIX COeAMHEeHWI (Ha npumepe
X/10pOBOAOPOAA M aMMMaKa), OCHOBaHMI (Ha MpUMepe r’MAPOKCMA0B HATPUA, Kaiua 1 Kaibuua), KUCAOT (Ha NpMMepe CepHOM KMCAOTbI) U conelt (Ha npumepe Xaopuaa HaTpus,
Kap6oHaTa Kanbums, docdarta Kanbums);
onpeaenATb BaIEHTHOCTb U CTeENE€Hb OKNCNIEHUA 3/1EMEHTOB B BELLECTBAX;
COCTaBAATb d)OpMyJ'IbI oKcnaos, OCHOBaHVIl‘;I, KUCNOT W CcoNelt MO BaNeHTHOCTAM U CTeneHAM OKWUC/IeHUsa 9/1EMEHTOB, a TaKXe 3apAAaM WOHOB, YKa3aHHbIM B Ta6m4u,e
PacTBOPMMOCTU KUC/IOT, OCHOBaHWI 1 conen;
COCTaB/IATb HA3BAHMA OKCMA0B, OCHOBAHWM, KUC/IOT M CONEN; CPAaBHMBATL BaJIEHTHOCTb U CTEMEHb OKUCNEHWA; OKCUAbI, OCHOBAHMSA, KUCNOTbI U COAM MO COCTaBY;
MCMo/1b30BaTh TabANLY PACTBOPMMOCTM 418 ONpeaeNeHns PacTBOPUMOCTM BELLLECTB;
YCTaHaB/MBaTb reHETUYECKYHO CBA3b MeXAy OKCMaom U TMAPOKCHMOOM U HaO60pOT; NPUYNHHO-CNeaCTBEHHbIE CBA3U MeXAy CTPOEHUEM aTOMa, XUMMUYECKOM CBA3bIO U TUMOM
KPUCTaNINYECKOW PeLeTKN XMMUYECKUX COeANHEHUI;
XapaKTepun3oBaTb aTOMHbIE, MOJIEKYIAPHbIE, MOHHbIE METAI/IMYECKME KPUCTAIIMYECKME PELIETKU; Cpeay PacTBopa C MOMOLLLIO LWKasbl pH;
npmBoaAnTb NpMMmepbl BEWECTB C Pa3HbIMU TUNaMM KpMCTa}'II'IVILIECKOl‘;I PeLWeTKN;
NpoBoOAMTbL HAab/IIOAEHUA 33 CBOMCTBAMM BELLECTB U ABJAEHUAMM, NPOUCXOAALLMMM C BELLECTBAMMU;
coboaaTh Npasmnna TEXHMKM 6E30MacHOCTM NpuY NpoBeaeHnn HabAeHWIA 1 ONbITOB;
nccnenosaTth cpedy PacTBopa C MOMOLLBIO MHAMKATOPOB; SKCNEPUMEHTA/IbHO Pa3nyaTh KMCAOTbI U LWEI0YM, MOJIb3YACh MHAMKATOPaMK,;
MCMO/Ib30BaTh NPU peLleHnM pacueTHbIX 3a4a4 NMOHATUA «MaccoBan A0/1A 3/1eMeHTa B BELLeCTBE», KMaccoBan A0A PAaCTBOPEHHOrO BelecTsa», «obbemMHan 4ons razoobpasHoro
BELLEeCTBaY;
NPOBOAMTL PacyeTbl C UCMOJ/Ib30BaHMEM MOHATMI «MaccoBas [0NA 3/eMeHTa B BEeLLecTBe», «MacCoBasA [01A PacTBOPEHHOro BelecTBa», «obbemHasa [0MA razoobpasHoro
BeLLecTBar.
MeTanpeameTHble pe3ybTaTbl 06yueHns
Yualmincs AomKeH ymems:
COCTaB/IATb Ha OCHOBE TEeKCTa Tab/nLLbl, B TOM YKC/E C TPUMeEHeHneM cpeacTts UKT;
noA, pyKOBOACTBOM yUWTENs MPOBOAUTL OMOCPeLoBaHHOE HabaoaeHue
noA, pyKOBOACTBOM yunTeNA 0GOPMIATL OTHET, BK/IOUAIOLLMI ONMCAHME IKCMEPUMEHTA, €r0 Pe3y/bTaToB, BbIBOAOB;
OCYLLECTB/IATb MHAYKTUBHOE 0606LeHne (0T eAMHMYHOro 4OCTOBEPHOrO K 06LWeMy BEPOATHOCTHOMY), T. €. onpeaenaTb obLime CylecTBeHHbIe NPU3HaKM ABYX M 6o/iee 06beKTOB
n GMKcMpoBaTb MX B popMe NOHATUA UM CYKOEHUS;
OCYLLECTB/IATb AeyKTMBHOE 0606L1eHNe (nogBeaeHe eAMHUYHOIO AOCTOBEPHOrO Nnog oblee AOCTOBEPHOE), T. €. aKTyaIM3MpPOBaTh NOHATUE WU CYXKAEHWE, U OTOXAECTBAATDL C
HMM COOTBETCTBYIOLLME CYLLECTBEHHbIE NPU3HAKM 04HOro MM 6osee 06bEKTOB;
onpeaenaTb acneKkT Kaaccubukaumm;
OCYLLECTB/IATL KNAaCCMPUKALMIO;
3HaTb M UCNONB30BaTb Pas3/iMyHble GOPMbI NPEACTABAEHUA KNacCubUKaLMM.

Tema 5. W3meHeHusA, npoucxogawme c sewectsamm (124)

MoHATUE ABAEHUI KaK U3MEHEHM, MPOUCXOAALUMX C BeLLeCcTBaMm. AB/IeHMs, CBA3AHHbIE C U3SMEHEHUEM KPUCTaIMYECKOrO CTPOEHUA BELLECTBA NPU NMOCTOAHHOM €ro

cocrase, dpusmnyeckue aBaeHns. Pusnmdeckne ABAEHUA B XMMUW: AUCTUANALMA, KPUCTANNN3aLMA, BbiNapMBaHME M BO3rOHKa BELLECTB, LEHTPUdYrMpoBaHue.



flBNeHnn, cBA3aHHble C M3MEHeHMeM COCTaBa BEeLIEeCTBa, - XMMMYecKMe peaKkuuu. MPpU3HAKM U yCI0BUA MPOTEKAHUA XMMUYECKUX peakumit. MoHAaTMe 06 3K30- “
3HA0TEPMMUYECKUX peakumax. PeakLmm ropeHna Kak YacTHbI Clydyai 3K30TePMUYECKUX peaKkLuin, NPoTeKaloLWmX C BblageNeHNneM CBeTa.

3aKOH COXpaHeHMA MacChl BelllecTs. XMMUYECKMe YpaBHEHMA. 3HaYeHUe MHAEKCOB M KoadduumeHToB. CocTaBaeHMe YPaBHEHUIN XUMUYECKUX peaKL .

PacueTbl M0 XMMUYECKMM ypaBHEHUAM. PelleHune 3a4a4 Ha HaxoXAeHWe KOIMYeCcTBa BeLLeCTBa, Maccbl MAM o6bema NPoAyKTa peakLmmn No KoMYecTsy BellecTsa, Mmacce
WM 06bemy UCXOAHOTO BelecTBa. PacyeTbl ¢ MCNOIb30BaHWEM MOHATUA «A0NA», KOT4a UCXOA4HOE BELLEeCTBO AaHO B BUAE PacTBOpa C 3a4aHHO MaccoBOM f0/el pacTBOPEHHOro
BELLECTBA W/IM COLAEPKUT ONpeaeeHHYI0 400 Npumecei.

Peakuwnu pasnoxeHusa. NMoOHATUE O CKOPOCTU XMMUYECKUX peakumin. Katannsatopbl. DepmeHTbl.

Peakunu coegmHeHnsn. KaTaantmuyeckne n HekaTanuTUYecKkmne peakumm. ObpaTumble U HEOBpaTUMbIE peaKLMK.

Peakumn 3amelleHua. DNEKTPOXMMUYECKUIA PAL HaMPAMKEHUM MeTannoB, ero MCnosb3oBaHWe ANA MPOrHO3MPOBAHUA BO3MOXHOCTU MPOTEKaHUA pPeakuuin mexay
MeTanNaMmn U PpacTBOPaMM KMCNOT. PeaKkLmm BbITECHEHWUA OAHUX META/II0B U3 PacTBOPOB MX CONEN APYTMMU MeTaNlaMu.

Peakunu obmeHa. Peakuumn HelTpanumsaummn. Ycaosmua npoTekaHma peakumuin obmeHa B pactBopax A0 KoHLa.

TUNbI XMMUYECKUX peakuuii (Mo NPU3HAKY «YMCIO M COCTAB UCXOAHbIX BELLECTB M NPOAYKTOB peakuumn») Ha Nnpumepe CBOMCTB BOAbl. Peakuusa pasNoXKeHUs - 3/1eKTPOIU3
BOAbl. Peakuum coeauMHeHUs - B3aMMOAENCTBME BOAbl C OKCMAAMM METANIOB M HEMeTannoB. MMOHATUE «TUAPOKCUAbI». PeaKuuu 3amelleHun - B3aumoeincTsve Boabl C
LLENIOYHbIMM U LLLeSIOYHO3EeMEeNbHBIMKU MeTannamu. Peakumm obmeHa (Ha npumepe ruapoamsa cynbduaa antoMmHNA 1 Kapbuaa Kanbuma).

PacuétHble 3agaun. 1. BbluMcneHve No XMMWYECKMM YPaBHEHWAM MacCbl MW KONIMYECTBA BELLECTBa MO WM3BECTHOM Macce MAM KOAMYECTBY BELLECTBa OAHOMO M3
BCTYNAOLWIMX B Peakumio BELECTB WAM NPOAYKTOB peaKkuuu. 2. BblumMcneHnme macchl (KoanyecTBa BellecTBa, obbema) npoayKTa peakumu, eciu M3BecTHa macca MCXOAHOro
BelLEeCTBa, COAepXKalllero onpeaeneHHylo Ao npumeceit. 3. BbluMcneHne maccbl (KoanyecTsa BellectBa, 06bema) NMPOAyKTa peaklumu, ecau M3BecTHa macca pacTsopa U
MaccoBas [0/14 PaCTBOPEHHOro BeLlecTsa.

MpeameTHble pe3ynbTaTbhl 06yyeHuUs:

Yyalumiics fomKeH ymems:

KnaccudumumpoBaTbh XMMUYECKME PeaKLMM MO YMC/Y U COCTaBy MCXOAHbIX BELLEeCTB U NPOAYKTOB peaKuuu; Tennosomy 3GGeKTy; HanpasaeHUo NpoTeKaHWUa peaKkumu; ydactTuio
KaTanusaTtopa;

MCMNonb3oBaTh TabauLy PacTBOPUMOCTU ANA OnNpefesieHUs BO3MOXHOCTU MPOTEeKaHMA peaKkuuii obmeHa; SN1EeKTPOXUMUYECKUA pAL HanpsaxeHuid (akKTMBHOCTM) MeTannoB Ans
onpeaeneHns BO3MOXKHOCTM NPOTEKAHNA peaKkLMii Mexay MeTananamu 1 BOAHbIMM PacTBOPaMM KUCAOT U conel;

Hab1t04aTb M OMNMCbIBATb NPU3HAKKU U YCIOBUA TEUYEHNA XMMUYECKUX PeaKLMi, AenaTb BbiBOAbI Ha OCHOBAaHWUM aHaM3a HabAlAEHMI 32 SKCNEPUMEHTOM;

NPOBOANTL PacyeTbl MO XMMUYECKMM YPaBHEHUAM Ha HaXOMKAEeHMe KOANYEeCTBa, Macchl N obbema NpoayKTa peaKkLmm Nno KoAnYecTsy, macce UM obbemy MCXOAHOro BELEeCTBa; C
MCMNONb30BaHMEM MOHATUA «A0NA», KOrda MCXOA4HOE BELLecTBO AaHO B BUAE PacTBopa C 3a4aHHOW MaccoBOWM A0/ieit pacTBOPEHHOrO BELWEeCTBa WU COAEPXKUT onpeaeneHHyo
L0110 MpUMeEcCet.

MeTtanpeameTHble pe3ynbTaTbl 06yyeHuUs

Yyalumiica gomKeH ymems:

COCTaBAATb HA OCHOBE TEKCTa CXeMbl, B TOM YMC/ie C TpuMeHeHuem cpeacts UKT;

camocToATeNbHO 0DOPMAATL OTUET, BKAOYAIOLWWMI ONMCaHMe SKCNepMMeEHTa, ero pesyabTaTos, BbIBOAOB;

MCMNONb30BaTb TaKOM BUA, MbICIEHHOTO (MAEaNbHOro) MOAENNPOBaHUSA, KaK 3HaKOBOE MOAeNNPOBaHUe (Ha Nnpumepe ypaBHEHUIA XMMUYECKUX peaKkLmii);

pa3nnyatb 06beM U coaepkaHne NOHATUI;

pa3/inyaTb POAOBOE U BUAOBOE MOHATUSA;

OCYLLECTBAATb POAOBMAOBOE ONpeaesieHne NOHATHIA.

DemoHcTtpauun. Mpumepbl GU3MYECKMX ABNEHWUM; a) naaBneHwe napaduHa; 6) anddysma AyWKUCTbIX BELLECTB C TOPALWEN NaMMoYKM HaKanuBaHuA. Mpumepbl
XMMMUYECKUX AIBIEHUIA: @) FOpeHue marHua; 6) B3aMmoaencTBue CoNSHOM KMCA0Tbl C MPaMOPOM WA MeSIOM; B) noayyeHue rugpokcuaa megm (l1); r) pactBopeHne nosayyeHHoro
rMapoKcuaa B KMCIOTax; [4) B3anmogenctsne okcnaa meam (ll) c cepHoM KMCAOTOM Npu HarpeBaHWW; e) pasnosKeHne nepmaHraHaTa Kanusa; ) B3aumoaeincremne pasbasieHHbIX
KMCIOT C MeTanNamu.




Na6opatopHbie onbiTbl. 3. CpaBHEHME CKOPOCTU UCMAPEHWUS BOAbI U CIMPTA MO MCYE3HOBEHWUIO X Kanenb Ha GubTpoBanbHOM bymare. 4. OKUCNEHME MeaM B NAAMEHMU
CNUPTOBKM UK Fopenku. 5. MomyTHeHWe M3BECTKOBOM BOAbI OT BblAbIXaeMOro Yri1eKUcnoro rasa. 6. MNosyyeHne yrnekncnoro rasa B3amMogemncTBMem CoAbl U KUCNOTbI. 7.
3amelleHWe meam B pacTBope xnopuaa meam (Il) xkenesom.

MpaKtuyeckaa pabota N2 5.MpU3HAKN XMMUYECKMX peaKLUil.

MpeameTHble pe3ynbratbl 06yyeHuUs:

Yyawmiica onKeH ymems:

- 0bpaLatbea ¢ 1labopaTopHbiM 060pYA0BAHMEM U HarpeBaTelbHbIMM NPUOOPAMM B COOTBETCTBMM C NMPABMIAMM TEXHUKKU HE30MacCHOCTH;
- BbINOJIHATL NpocTeliwmne npuembl paboTbl ¢ nabopaTopHbim 060pyaoBaHMEM: N1a6OPATOPHBIM LWUITATUBOM; CMUPTOBKOW;
- HabAtoAaThb 33 CBOMCTBAMM BELLECTB M ABNEHUAMM, MPOUCXOAALLMMMU C BELLECTBAMU;

- ONUCbIBATb XMMUYECKUIA SKCMIEPUMEHT C MOMOLLLbIO ECTECTBEHHOTO (PYCCKOrO MM POSHOIO) A3bIKa U A3blKa XMMWUWK;

- Aenatb BbIBOAbI NO pe3y/ibTaTam NpoBefeHHOro 3KCNEPUMEHTa;

- FOTOBWTb PacTBOPbI C ONpeaeNeHHO MacCoBOM A01ei pacTBOPEHHOTO BELLECTBa;

- NPUrOTOBUTb PACTBOP M PACcCYMTaTb MACCOBYHO A0JIH0 PACTBOPEHHOrO B HEM BELLECTBa.

MeTanpegmeTHble pe3yabTaTbl 06yueHus

Yyalumiica goNKeH yMems: CaMOCTOATENbHO MCNO/Ib30BaTb ONocpeAoBaHHOe HabaoaeHue.

Tema 6. TeopuA 3NEKTPONUTUUYECKOWN AUCCOLMALUUN U CBOICTBA KNACCOB HEOPraHUYECKUX COegUHEHU (22 y)

MoHATUE 06 3NEKTPONUTUYECKON ANcCouMaL MU, DNEKTPONNUTLI U HEINEKTPONUTLI. MEXaHU3M AMccoumaLMm 31eKTPOIUTOB C PA3IUYHBIM TUMOM XMMUYECKOM CBA3M.
CTeneHb 3/1eKTPOANTUYECKOM guccoumaumn. CuabHble U cnabble 31eKTPONUTLI.

OCHOBHbIE MOJIOXKEHUA TEOPUN INEKTPONUTUYECKOM Anccoumaummn. MoHHbIe ypaBHEHUA peakuuit. YCN0BUA NPOTEKAHUA peakunm obMeHa Mexay 3N1eKTPoAuTamu go
KOHLLa B CBETE MOHHbIX NPeACTaBAEHNN.

KnaccudpuKkauma MOHOB M UX CBOMCTBA.

Kucnotbl, nx Knaccudumkauma. Juccoumaums KMCAOT U UX CBOMCTBA B CBETE TEOPUMU INEKTPOINTUYECKON Anccoumaumnm. MonekyaspHble M MOHHbIE YPaBHEHUA peaKkLuui
KUCNoT. Bsaumogencrene KNCAOT C MeTanNaMn. DNEKTPOXUMUYECKUIN PAL HAMPAXKEHUA MeTannoB. Blanmopaencteme KMCAOT C OKCMAAMKU MeTannoB. Blanmopaeiicteme KMCNOT C
OCHOBaHWAMM - peakLmsa HeWTpanmnsaumn. Bsaumoaencrame KMCNOT ¢ conAmU. Mcnoib3oBaHWe Tabanubl PacTBOPUMOCTHU A1 XapPaKTEPUCTUKN XMMUYECKUX CBOMCTB KMCNOT.

OcHoBaHuA, Mx Knaccudurauma. [duccoumauma OCHOBAHUIA U UX CBOWMCTBA B CBETE TEOPUWM 3INEKTPOAUTUYECKOW Auccoumauuun. B3aummopencrtsne OCHOBaHWUI C
KMCNIOTaMM, KUCNOTHBIMU OKCUAAMM U conamu. Mcnonb3oBaHme TabanLbl PacTBOPUMOCTU NS XapPaKTEPUCTUKM XMMUYECKUX CBOMCTB OCHOBaHMI. PasnoxeHne HepacTBOpPMMBbIX
OCHOBAHWM npwm HarpesaHuu.
Conu, nx Knaccudumkauma n auccoumanma pasanyHbIx TUNOB cosieit. CBOMCTBa CO/ell B CBETE TEOPUMN INEKTPOAUTUYECKON aMccoumaumn. Blanmoaencteme conein ¢ metaniamm,
YC/IOBUA NPOTEKAHUA 3TUX peaKkunin. BsaumogeicTemne coneit ¢ KUCNI0TaMM, OCHOBAHUAMM U CONsAMU. Mcnonb3oBaHUe Tabanupl pacTBOPUMOCTU A1 XaPaKTEPUCTUKU XMMUYECKUX
CBOWCTB co/ei.

0606LLeHNe cBeAeHUIT 06 OKCUAAX, UX KNACCUDUKALMU U XMMUYECKUX CBOMCTBAX.

leHeTUYecKne pAasbl MeTaNN0B U HEMeTaNNoB. [eHeTUYEeCKas CBA3b MEK/Y KacCaMn HEeOPraHUYeCKMX BELLLECTB

OKMCANTENBHO-BOCCTAHOBUTE/IbHbIE peakLmn. OKUCANTENb U BOCCTAHOBUTE/Ib, OKUC/IEHME N BOCCTAHOB/IEHME.

Peakumn woHHOrO obBMEHa M OKUCAUTENbHO-BOCCTAaHOBUTENbHblE peaKkuuu. CocTaBNeHWe YpPaBHEHUI OKUCAUTENbHO-BOCCTAHOBUTE/IbHBIX PeaKLMii MeToLoM
3/1eKTPOHHOro 6anaHca.

CBOICTBa NPOCTbIX BELLECTB - METAN/IOB U HEMETANNIOB, KUCIOT U CONEN B CBETE NPeACTaBAEHNI 06 OKMCNNTEIbHO-BOCCTAHOBUTEIbHBIX NMPOLLECCaX.

MpeameTHble pe3yabTaTtbl 06yyeHuUsn:

Yualwmiica AoNKeH ymems:

MCMONb30BaTb MPU XapPaKTEPUCTMKE MPEeBPaLLEHUIt BeLeCcTB MOHATMA: «PacTBOP», «3NEKTPOAUTMYECKAA [AUCCOUMALMA», «INEKTPOUTLI», «HE3NEeKTPOAUTbI», «CTeneHb
OMCCOLMALLMM», KCU/IbHbBIE 3NIEKTPOAUTLI, «CNabble 3NEKTPOAUTbLI», «KATUOHbI», «aHWMOHbI», KKUCAOTbI», «OCHOBAHUA», KCOJIM», KUOHHbIE PEeaKuUn», «Heconeobpasyouime




OKCUAbI», «coneobpasyroLLmne OKCUAbI», KOCHOBHbIE OKCUAbI», K KNC/IOTHbIE OKCUAbI», KCPEAHNE COMNY, KKUC/IbIE CO/INY, KOCHOBHbIE COJINY, KTEHETUYECKUIN PAAY», KOKUCAUTENIbHO-
BOCCTAHOBMTE/IbHbIE PEAKLUMU», KOKUCNNTESbY, KBOCCTAHOBUTE/Nb», KOKUC/IEHMEY, KBOCCTAHOBJ/IEHMEY;
OMNMCbIBATb PacTBOPEHUE KaK GU3UKO-XMMUYECKUIA NPOLLECC;
WANIIOCTPUPOBATL NPUMEPAMK OCHOBHbIE MOJIOKEHUSA TEOPUMN SNEKTPONUTUYECKON ANCCOUMALMM; FTEHETUYECKYIO B3aMMOCBA3b MeXKAy BellecTBaMu (MPoCToe BELLECTBO — OKCUA,
— rMApoKcKa — CoJb);
XapaKTepm3oBaTb 0bLME XMMUYECKME CBOMCTBA KMCIOTHBIX M OCHOBHbIX OKCWAO0B, KUCNOT, OCHOBAHWUIN U COMEl C NO3ULMIA TEOPUN SNEKTPONUTUYECKON AUCCOLMALIMU; CYLLLHOCTD
3NEKTPONUTUYECKON ANCCOLMALLIMN BELLECTB C KOBAJIEHTHOM NONAPHOM U MOHHOWM XMMUYECKOM CBA3bIO; CYLLLHOCTb OKUC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIX PeaKLUnii;
NPUBOANUTL NPUMEPHI PeaKLMIA, NOATBEPKAAIOWMX XMMUYECKME CBOMCTBA KMUCIOTHbIX M OCHOBHbIX OKCMAOB, KMC/IOT, OCHOBAHUI U CO/EN; CYLLECTBOBAHNE B3aMMOCBA3U MEXAY
OCHOBHbIMM K/1aCCaMM HEOPraHMYECKUX BELLECTB;
KNaccMdumLMpoBaTb XMMUYECKUE PEAKLMMN MO KUSMEHEHUIO CTEMEHEN OKUCIEHUA 3IEMEHTOB, 06Pa3yOLLNX PearnpyoLLmMe BeLLEeCTBaY;
COCTaB/IATb YPABHEHUA I/EKTPOAUTUYECKOWN AUCCOUMALIUM KMCNOT, OCHOBAHWIM U COMIEl; MONEKYNAPHbIE, MOJIHbIE M COKPALLEHHbIE MOHHbIE YPaBHEHMA Peakuui C yyacTuem
3N1EeKTPONIUTOB; YPAaBHEHWNA OKUCIUTENbHO-BOCCTAaHOBUTE/bHbIX PEaKLUMM, NCNO/Ib3ya METOA, 3/1EKTPOHHOIO basiaHca; ypaBHEHUA peaKLnii, COOTBETCTBYHOLMX NOC/1e40BaTe/IbHOCTU
(«ueno4ke») npeBpaLLEHNIN HEOPraHNYECKUX BELLECTB Pa3IMYHbIX K/1aCcCOoB;
onpeaenaTb OKUCAUTENb U BOCCTAHOBUTEb, OKUC/IEHWE W BOCCTAHOBIEHNE B OKUCINTEIbHO-BOCCTAHOBUTE/IbHbLIX PEAKLMAX;
yCTaHaBAMBATb MPUUYNHHO-CNEACTBEHHbIE CBA3W: KMACC BELLECTBA — XMMUYECKME CBOMCTBA BELLECTBA;
Habt0AaTb M OMUCbIBATb PEAKLMMU MEKIAY SNEKTPONTAMMU C MOMOLLbIO €CTECTBEHHOTO (PYCCKOro UM POAHOr0) A3biKa U A3blKa XUMUW;
NPOBOAUTL OMbITbl, NTOATBEPKAAOLLNE XMMNYECKME CBOMCTBA OCHOBHbIX K/1aCCOB HEOPFraHNMYECKMX BELLECTB.
MeTanpegmeTHble pe3ynbTaTbl 06yyeHus
Yyawmmnca ooaKeH ymeme:
[enaTtb NOMETKM, BbIMUCKU, LUTUPOBAHUE TEKCTa;
COCTaBATb AOKNAL;
COCTaB/IATb Ha OCHOBE TEKCTa rpadMKu, B TOM YuC/e C npumeHeHnem cpeacts UKT;
B/1a4E€Tb TAaKUM BULOM U3/I0XKEHUA TEKCTA, KaK paccyKaeHue;
MCMNONb30BaTb TaKOW BUA MbIC/IEHHOrO (MAeanbHOr0) MOAEAMPOBAHUA, KaK 3HAKOBOE MOAENNPOBaHWe (Ha Npumepe ypaBHEHUI peaKkuuii guccoumaumn, MOHHBIX YPaBHEHUM
peakuuit, NnonypeakLumnii OKUCNEHUA-BOCCTAHOBAEHNS);
pa3inyaTb KOMMNOHEHTbI AOKa3aTeNbCTBA (Te3UC, apryMeHTbl U popMy l0Ka3aTeNbCTBa);
OCYLLLECTBAATb NPAMOE MHAYKTUBHOE [0Ka3aTes1bCTBO.
JemoHcTpauun. McnbiTaHMe BeLWeCcTB WM WX PACTBOPOB Ha 3N1E€KTPONPOBOAHOCTb. 3aBMCMMOCTb 3/IEKTPOMPOBOAHOCTU YKCYCHOM KMUCNOTbl OT KOHUEHTpauuu.
B3anMmoaeicTemne LMHKa C Cepoi, CONAHOM Kucnotol, xnopuaom meam (I1). FopeHue marHums.
NabopaTopHble onbiTbl. 8. Peakuuu, xapakTepHble A58 PacTBOPOB KUCAOT (CONAHON Man cepHoi). 9. Peakumuun, XxapakTepHble A58 PacTBOPOB LienoYel (rMapokcnaos
HaTpua unum Kanma). 10. MoayyeHne 1 CBOMCTBA HEPACTBOPMMOTrO OCHOBaHMA, Hanpumep rnapokcuaa meau (I1). 11. Peakummn, xapaKTepHble 414 pacTBOPOB conel (Hanpumep, Ana
xnopuga meaum (I1)). 12. Peakumm, xapakTepHble ANA OCHOBHbIX OKCMAO0B (Hanpumep, ANA oKkcuaa Kanbuus). 13. Peakuuu, xapakTepHble 411 KUCAOTHbIX OKCMAOB (Hanpumep, ann
YrIeKMCNOoro rasa).
MpaKtuyeckan paborta N2 6. CBoMCTBA KNC/IOT, OCHOBAHWUI, OKCUAOB U COEN.
MpakTuueckana pabota Ne 7. PelieHure sKCNepMmMeHTa bHbIX 3a4au.
MNpegmeTHble pe3ynbTaTbl 06yueHUn
Yyawmmnca aomKeH ymems:
0b6pawatbes ¢ nabopaTopHbiM 060pYA0OBAHNEM M HAarpeBaTeIbHbIMM NPpUHopammn B COOTBETCTBUM C NPaBUIaMMN TEXHUKM He30NacHoCTy;
BbINOJ/IHATb NpOCTellMe npuembl obpaleHus c 1abopaTopHbiM 060pyAOBaHNEM: 1aBOPATOPHbLIM LUTAaTUBOM, CMIMPTOBKOM;



HabntoAaTh 32 CBOMCTBAMM BELLECTB U ABNEHUAMMU, MPOUCXOAALLMMM C BELLECTBAMMU;
ONUCbIBaTb XMMUYECKNI IKCMEPUMEHT C MOMOLLbIO ECTECTBEHHOTO (PYCCKOro MAM POAHOI0) A3biKa U A3bIKAa XMMUK;
LenaTtb BbIBOAbI NO pe3ynbTaTaM NPOBEAEHHOIO 3KCNEPUMEHTA.
MeTtanpeameTHble pe3ynbTaTbl 06yyeHuUs
Yyawmiica onKeH ymems:
onpeaenatb, ucxoaa U3 yuebHon 3a43a4n, He06X0AMMOCTb HENOCPEACTBEHHOIO UM ONOCPEeA0BaHHOIO HabaAeHUS;
camocTosATelbHO GopmMMpPOBaTb MPOrpammy SKCNEPUMEHTA.
TPEBOBAHMA K YPOBHIO NOATOTOBKU BbIMYCKHUKOB.
BbINYCKHUK HAay4uUTCA:

® ONMUCbIBaTb CBOMCTBA TBEPADbIX, }KUAKNX, ra3006pa3HbIX BELLECTB, BbIAENAA UX CYLLECTBEHHbIE NPU3HAKY;

® XapaKTepu30BaTb BELLECTBA NO COCTaBY, CTPOEHWUIO U CBOMCTBAM, YCTaHaB/IMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3M MEKAY AaHHbIMU XapaKTEPUCTUKAMM BELLLEeCTBa;

® PACKpbIBaTb CMbIC/1 OCHOBHbIX XMMMUYECKUX MOHATUIN «aTOM», KMOJIEKYNA», KXMMWUYECKUIN INEMEHT», «MPOCTOE BELLECTBO», C/OMKHOE BELLECTBO», «BaJIEHTHOCTbY,
MCMO/Ib3ys 3HAaKOBYIO CUCTEMY XMMUW;

® N306paXKaTb COCTaB MPOCTEMLLINX BELLECTB C MOMOLLbIO XMMUYECKMX GOPMY U CYLLLHOCTb XMMUYECKMX PEAKLMIA C MOMOLLbIO XMMUUYECKUX YPABHEHWIA;

® BbIYMCAATb OTHOCUTE/IbHYIO MOJIEKY/IAPHYIO M MOIAPHYH MACCbl BELECTB, @ TAKXKe MaCCOBYH 4OJIH0 XMMUYECKOTO 3/1IEMEHTA B COEAUHEHUAX 419 OLEHKU UX NPAKTUYECKOM
3HAYUMOCTY;

® CPaBHMBATb MO COCTaBY OKCUAbI, OCHOBAaHMWA, KUC/NOTbI, CONM;

® KnaccudumuUMpoBaTb OKCUAbI M OCHOBaHWUA NO CBOMCTBAM, KUCNOTbI U COIN MO COCTaBY;

® Noab30BaTbCA NabopaTopHbIM 060PYA0BAHNEM M XMMUYECKOW NOCYA0MN;

® NMPOBOANTbL HEC/IOMKHbIE XMMMUYECKME OMbITbl U HABIOAEHWNA 332 U3MEHEHUAMM CBOMCTB BELLLECTB B MPOLLECCE UX NPEBPALLEHN; cOBAOAaTh NpPaBuia TEXHUKKU Be3onacHocTH
npw NpoBeAeHUM HabAO4EHUI U OMbITOB;

® PA3NYaTb IKCMEPUMEHTANIbHO KUCAOTbI U LLENOYN, NONb3YACh MHANKATOPAMM; OCO3HaBaTb HEOBXOAMMOCTb coObtoAeHMA Mmep 6e3onacHOCTM Npu 06paLLLeHMM C KUCAOTamm
W wenoyamm.

® pacKpbiBaTb CMbIC/A Nepuoamyeckoro 3akoHa 1. . MeHaeneesa;

® OMNKUCbIBaTb U XapaKTepM3oBaTb TabAnUHYO popMy NEpUoUYECKON CUCTEMbI XMMUYECKUX 3/IEMEHTOB;

® XapaKTepu30BaTb COCTaB aTOMHbIX A4ep W pacnpeaeneHne Yucaa 31eKTPOHOB MO 3/IEKTPOHHbIM C/I0IM aTOMOB XMMUYECKUX 3/IEMEHTOB Ma/lbiX MepnoaoB Nepruoanyeckon
CUCTEMbI, @ TAK}Ke KanmaA U KanbLuus;

® Pa3nNYaTb BUAbI XMMUYECKOM CBA3M: MOHHYIO, KOBAaNEHTHYIO MONSIPHYIO, KOBAJIEHTHYIO HEMOJIAPHYHO U METaN/INYECKYIO;

® N306paXKaTb 3/IEKTPOHHO-NOHHbIE PopMyibl BelecTs, 06pa3soBaHHbIX XMMUYECKMMM CBA3SMU Pa3HOTO BUAA;

® BbIIBAIATb 3aBUCMMOCTb CBOMCTB BELLECTB OT CTPOEHMS UX KPUCTANIIMYECKMX PELLETOK: MOHHbIX, aTOMHbIX, MOJIEKYAAPHbIX, META/IIMYECKMX;

® XapaKTepu3oBaTb XMMNYECKME 3/IEMEHTbI U UX COEAUHEHUS HAa OCHOBE MOJIOXKEHWUS 3/1IEMEHTOB B NepUoAMYECcKo CUCTeMe U 0COBeHHOCTeN CTPOeHUA UX aTOMOB;

® XapaKTepu3oBaTb Hay4HOE N MMPOBO33PEHUYECKOE 3HaUYeHMEe NePUOANYECKOro 3aKOHa U NepMUoanYEcKon CUCTEM bl XMMUYECKUX anemeHToB 1. . MeHaeneeBa; ® 06bACHATb
CYTb XMMUYECKMX NPOLECCOB M UX MPUHLNNNANBHOE OTANYME OT PUINYECKUX;

® Ha3bIBaTb NPU3HAKW U YCI0BMA NPOTEKAHNA XMMUYECKUX pPeakuuid;

® yCTaHaB/IMBATb NPUHAA/IEXKHOCTb XMMUYECKOM peaKkLmn K onpeaenéHHoMY TUMY MO O4HOMY M3 KNacCUPUKaALMOHHbIX MPU3HAKOB: 1) N0 YMCNY U COCTaBY MCXOAHbIX BELLECTB
M MNPOAYKTOB peaKkuuMu (peakumm COoeguHEHUs, pPasNoXKeHWs, 3amMelleHna U obmeHa); 2) No BblAENEeHUID WM MOMOWEHNIO TenaoTbl (peakuuMuM 3K30TepMUYEcKMe W
3HAOTEPMMUYECKME); 3) MO U3MEHEHMUIO CTEMEHEN OKUCIEHUA XMMUYECKUX 3/1EMEHTOB (peakLMu OKUC/AUTE/NIbHO-BOCCTAHOBUTE/bHbIE); 4) N0 06paTMMOCTM npouecca (peakuuu
obpatumbie n HeobpaTuUMble);

® COCTaB/NATb YpPaBHEHUA 3/IEKTPONIUTUYECKOW AMCCOUMALMM KUCIOT, LesoYei, Coneit; MojiHble M COKpallEHHble MOHHble ypaBHEHWA peaKkuuin obmeHa; ypaBHeHMA
OKUC/IUTENIbHO-BOCCTaHOBUTEIbHbIX PeaKkLuii;




® MPOrHO3MPOBaTb NPOAYKTbI XMMUYECKUX peakunii no Gopmynam/HasBaHUAM UCXOLHbIX BELLECTB; ONPeaenaTb UCXOA4HbIe BewecTBa no ¢popmynam/Has3BaHUAM NPOAYKTOB
peakuuu;

® COCTaB/ATb YPaBHEHUA peaKLumii, COOTBETCTBYIOLLMX NOCAeA0BaTEIbHOCTM (KL,EenoYKke») npespalleHNin HeopraHUYEeCKMX BELLLECTB Pa3/IMYHbIX KNaccos;

® BbIAB/IATL B NPOLLECCE IKCMEPUMEHTA NPU3HAKM, CBUAETENBCTBYIOLLME O MPOTEKAHUM XMMUYECKOWN peakLmu;

® NMPUrOTOBAATb PACTBOPbLI C ONpeseNEHHON MAacCOBOWM 0/1ei paCTBOPEHHOTO BELLECTBA;

® onpeaenATb XapakTep cpesbl BOAHbIX PACTBOPOB KUC/IOT U LLLEN0OYEN MO MU3MEHEHUIO OKPACKU MHAUKATOPOB;

® NMPOBOANTb KAYECTBEHHbIE PeaKLMK, NOATBEPKAAOLWME HaIMYME B BOAHbIX PAacTBOPaX BELWECTB OTAE/NbHbIX MOHOB

® onpeaensaTb NPMHAANEXHOCTb HEOPraHMYECKMX BELLECTB K O4HOMY M3 M3YHYEHHbIX KNaccoB/rpynmn: MeTanjibl U HEeMETaslbl, OKCUAbI, OCHOBAHMSA, KUC/IOTbI, CON;

® COCTaBNATb GOPMY/ibl BELLECTB MO UX HAa3BaHUAM;

® onpeaensaTb BaNEHTHOCTb U CTENEHb OKUC/IEHUA 3/1eMEHTOB B BELLECTBAX;

® COCTaBNATb GOPMY/ibl HEOPraHNYECKUX COEAMHEHNI NO BaNEHTHOCTAM W CTEMEHSAM OKUC/IEHUA 3/IEMEHTOB, a TaKXKe 3apsAAam MOHOB, YKa3aHHbIM B TabanLe pacTBOPMMOCTH
KNCNOT, OCHOBAHUN U conei;

® 06BbACHATL 3aKOHOMEPHOCTU U3MEHEHUA GU3MYECKMX U XUMUYECKUX CBOWMCTB MPOCTbIX BELLECTB (MEeTa//ioB U HEMETaNoB) M MX BbICLUMX OKCMAOB, 06pa3s0BaHHbIX
3N1eMeHTaMM BTOPOTro U TPETbETO NEPUOAOB;

® HA3bIBATb 0OLLME XMMUYECKUE CBOMCTBA, XapaKTepHble A8 FPYNn OKCUA0B: KUCNOTHbIX, OCHOBHbIX;

® Ha3bIBaTb ObLLME XMMUYECKME CBOMCTBA, XapaKTepHble ANA KaXKA0ro U3 KNacCoB HEOPraHNYECKMX BELLECTB: KMCNOT, OCHOBAHWM, CONeN;

* MPMBOANUTL NPUMEPbHI PEAKL MM, NOATBEPKAAIOLLMX XMMUYECKME CBONCTBA HEOPTraHMYECKUX BELLECTB: OKCMAO0B, KUC/IOT, OCHOBAHWUI U CONew;

® ONpeaensaTb BELLECTBO-OKUC/IUTE/b U BELLECTBO-BOCCTAHOBUTE/b B OKUCINTEIbHO-BOCCTAHOBUTE/IbHbLIX PEAKLUAX;

® COCTaBNATb OKMC/IUTENIbHO-BOCCTAHOBUTENbHbIW BanaHc (41a U3yUeHHbIX peaKkLmii) No NpeasioxKeHHbIM CXeMaM PeaKLnii;

® NPOBOANTbL 1abOPATOPHbIE OMbITbl, NOATBEPKAAIOLLME XMMUYECKME CBOMCTBA OCHOBHbIX K/1aCCOB HEOPraHNYECKUX BELLECTB;
BbINYCKHUK NOAYYUT BOSMOXKHOCTb Hay4YUTbCA:

® rPamMoTHO 06PaLLATLCA C BELLECTBAMM B MOBCEAHEBHOM KU3HY;

® 0CO3HaBaTb HEOBXOANMMOCTb COBNIOAEHUA NMPABUA IKONOTMYECKM Be30MacHOro NoBeAEHMA B OKPYKaKOLEeNn NPUPOLHON cpeae;

® MOHMMaTb CMbIC/T U HEOBXOAMMOCTb COBNtOAEHMA NPeANUCaHUI, NPeaaraemMbiX B MHCTPYKLUMAX NO UCMO/b30BaHWUIO 1IEKAPCTB, CPeAcTB ObITOBOM XMMUK U Ap.;

® UCMO/b30BaTb MPUOBPETEHHbIE K/tOYEBBIE KOMNETEHTHOCTM NPU  BbLIMOJHEHUU WCCNEL0BATENbCKMX MPOEKTOB MO M3Yy4YEHUIO CBOMCTB, CNOCOBOB MNONyYEHUS U
pacno3HaBaHWs BELLECTB;

® Pa3BMBATb KOMMYHMKATUBHYIO KOMMETEHTHOCTb, MCMOJIb3ysa CPEeACTBAa YCTHOM M MUCbMEHHON KOMMYHMKauuu npu paboTe ¢ TeKCTamMu y4ebHWKA U AONONAHUTENbHOM
NINTEpPaTypoOm, CNPaBOYHbIMM TabMLAMM, NPOABAATb FTOTOBHOCTb K YBAXKEHMIO MHOM TOUYKU 3pEHUA NPU 06CYKAEHUWN Pe3y/IbTaTOB BbIMONHEHHON PaboTbl;

® 0OBEKTMBHO OLEHMBaTb MHOOPMALMIO O BELLECTBAX M XMMMUYECKMUX MPOLLECCaX, KPUTUYECKM OTHOCUTLCA K MCEeBAOHAYYHON MHPOpmauuKn, Heso0bpPOCOBECTHOW peKame,
KacaroLLelnca MCNoIb30BaHUA PA3IMYHbIX BELLECTB.

® 0CO3HaBaTb 3HAYEHME TEOPETUYECKUX 3HAHUI ANA NPAKTUYECKOW AeATENIbHOCTU YE/0BEKA;

® OMKUCbIBaTb U3yYeHHblE O6BEKTLI KaK CUCTEMbI, MPUMEHAS SIOTUKY CUCTEMHOTO aHaNN3a;

® MPUMEHATbL 3HAHWA O 3aKOHOMEPHOCTAX NePUOANYECKON CUCTEMbBI XMMMUYECKMX INEMEHTOB A1 06bACHEHMA U NPeaBUAEHUA CBOWCTB KOHKPETHbIX BELLECTB;

® pa3BuBaTb MHOOPMALMOHHYO KOMNETEHTHOCTb NOCPEACTBOM YrNy6eHUs 3HaHMI 06 UCTOPUM CTAHOBNEHUA XMMUYECKON HaYKU, €€ OCHOBHbIX NOHATUI, NEPUOLUYECKOTO
33aKOHA KaK OZHOr0 M3 BaXKHEMLMX 3aKOHOB NPUPOAbI, @ TAaK¥KE O COBPEMEHHbIX AOCTUNKEHUAX HAYKN U TEXHUKM.

® COCTaBAATb MONEKYNAPHbIE U NO/IHbIE NOHHbIE YPAaBHEHWUSA MO COKPALLEHHBIM MOHHBIM YPAaBHEHUAM;

* NPMBOAUTL NPUMEPDHI PEAKL I, NOATBEPKAAOLMX CYLLECTBOBAHME B3AMMOCBA3N MEKAY OCHOBHbIMU KNacCaMu HEOPTraHUYECKUX BELLEeCTs;

® MPOrHO3MPOBaTb Pe3y/bTaTbl BO3AENCTBUA PA3INYHbIX PaKTOPOB HAa USMEHEHME CKOPOCTU XMMUYECKOW pPeakuuu;

® MPOrHO3MPOBaTb Pe3y/bTaTbl BO3AENCTBUA PAa3INYHbIX PaKTOPOB Ha CMELLLEHME XMMUYECKOTO PaBHOBECUS.

® MPOrHO3MPOBaTb XMMMUYECKME CBOMCTBA BELLECTB HA OCHOBE MX COCTaBa U CTPOEHMUS;




® MPOrHO3MPOBaTb CMNOCOBHOCTL BELLECTBA MPOABAATL OKUCUTENbHbIE WM BOCCTAHOBUTE/NIbHbIE CBOMCTBA C YYETOM CTEMEHEW OKUC/IEHWUS 3/IEMEHTOB, BXOAALLUX B €ro
COCTaB;

® BbIAB/ATb CYLLECTBOBAHME FrEHETUYECKON B3aMMOCBA3N MEXKIY BELLEeCTBAMM B PAAY: NPOCTOE BELLECTBO — OKCUA — MMAPOKCUA — COJb;

® OpPraHM30BbIBATb, NPOBOAMUTL YYEHNYECKME NPOEKTLI MO UCCNEA0BAHNIO CBOMCTB BELLECTB, UMEIOLLMX BaXKHOE NMPAKTUYECKOe 3HAYEHME.

MnaHupyemble pe3ynbraTbl U3yyeHUs yuebHoro npeamera.
B pe3ynbTaTe M3yyeHUA XMMUKU Ha 63a30BOM YPOBHE YHYEHUK A0/IKEH
3HaTb/NOHUMaTDb:
XMMWYECKYO CUMBOJIMKY: 3HAKU XUMUYECKMX 3N1E€MEHTOB, GOPMY/Ibl XMMUYECKUX BELLECTB, YPaBHEHNA XUMUYECKUX PEaKLUIA;
Ba)KHENLIME XMMMYECKME MOHATUA: BELLEeCTBO, XMMMUYECKMI 31eMeHT, aTOM, MOJEKY/A, OTHOCUTE/IbHble AaTOMHAA W MOJIEKY/IAPHAs MaccCbl, MOH, aNJOTPONMUA, U30TOMbI,
XMMU4YyeCKaa CBA3b, 3/IEKTPOOTPULUATENIbHOCTb, BAaN1IEHTHOCTb, CTEMNEHb OKUCNEHUA, MOJIb, MOJIAPHAA Macca, MOI‘IHprIVI 06'bEM, Bellectsa MONIEKYNAPHOIO U HEMONEKYNTAPHOro
CTPOEHUSA, PACcTBOPbI, 3NEKTPOJIUT U HESNEKTPOUT, INEKTPOAUTUYECKAA ANCCOLMALMA, OKUCIUTENb U BOCCTAHOBUTE/Ib, OKUC/IEHME U BOCCTAHOB/IEHME, TEMI0BOMN 3hDEKT peakuum,
CKOPOCTb XMMUYECKOM peaKLLMn, KaTaans, XMMUYECKoe paBHOBECUE, YTNePOAHbIM cKkeneT, GYHKUMOHAIbHAA rpynna, U3o0Mepusa, roMoJ1orus;
OCHOBHbIE 3aKOHbI XMMWW: COXPAaHEHMA MACCbl BELLECTB, MOCTOSHCTBA COCTaBa, MEPUOANYECKUNIA 3aKOH;
OCHOBHbIE€ TEOPUUN XUMUN! XMMUYECKOM CBA3MU, aﬂeKTponMTMHECKOVI anccoumnaumnn, CTpoeHNA OpraHNUYeCKUX COE,D,MHEHMVI;
Ba)KHelLWne BeLLeCcTBa U MaTepurasibl: OCHOBHbIE METas/ibl U CMNAaBbl; CEPHAs, COMAHAA, a30THAA M YKCYCHAA KMC/OTbI; WEe0Yn, aMMUaK, MUHepasbHble ya0bpeHna, MeTaH, 3TU/EH,
aueTtuneH, 6eH30., 3TAHO, }KMUPbI, Mbl/1a, F/TIOKO3a, Caxap03a, KPaxmaJsi, KNeT4aTka, 6e/1IKk1, MCKYCCTBEHHbIE U CUHTETUYECKME BOIOKHA, Kay4YyKM, N1acTMaccChl;
ymeTtb:
Ha3biBaTb: 3HAKN XUMUYECKNUX 21€MEHTOB, N3y4YeHHble BelleCTBa NO «TpVIBVIaﬂbHO[;D) nnn Me)KAyHapO,D,HOl‘;I HOMEHKNATYpE;
onpeaenaTb: BAaJIEHTHOCTb U CTENEHb OKUC/IEHUS XMMUYECKUX 3/EMEHTOB, TUM XMMWYECKON CBA3M B COEAMHEHMsX, 3apAg MOHA, XapakTep cpeabl B BOZAHbLIX pacTBOpax
HEOPraHUYeCcKMX COeAMHEHU, OKUCIUTENb U BOCCTAHOBUTENb, NMPUHAA/IEXKHOCTb BELLECTB K Pa3/IMYHbIM K1acCam OpraHUYecKMX CoOeAuHEHNN;
XapaKTepu3oBaTb: 3/1€MEHTbl MasiblX NEPUOSOB MO MX MOJIONKEHUIO B nepuoanyeckoi cucteme [.U.MeHaeneesa; obuipe XMmUYecKMe CBOMCTBA MeTalIOB, HEMETAs/0B,
OCHOBHbIX K/1aCCOB HEOPraHUYECKUX N OPraHNYeCKUX COeAUHEHUIA; CTPOEHUE U XMMUYECKME CBOMCTBA M3YUYEHHbIX OPraHUYEeCKMX COeIMHEHUI;
06DBbACHATL: 3aBUCMMOCTb CBOMCTB BELLLECTB OT UX COCTaBa U CTPOEHUSA; NPUPOAY XMMUYECKOM CBA3U (MOHHOM, KOBaNeHTHOM, METaNINYECKOM), 3aBUCUMOCTb CKOP OCTU XMMUYECKOM
peakLMn 1 NONOKEHNA XMMUYECKOTO PaBHOBECUA OT Pa3/INYHbIX GaKTOPOB;
BbINOAHATb XMMMUYECKNIN SKCNEPUMEHT MO PACMO3HABAHMIO BaXKHEMLINX HEOPraHUYECcKMX (KMcaopoa, BOAOPOA, YIIEKUC/IbIM a3, aMMUAK, PaCcTBOPbI KUCNOT U LWEoYel, X10pnua.-,
cynbdart -, KapbOHAT-MOHbI, MOHbI aMMOHMSA) U OPraHUYECKUX BELLECTB;
BbIYUCAATb: MACCOBYIO [O/H0 XMMMUYECKOr0 3/1eMeHTa no Gopmyne coeANMHEHUA, MAaCcCOBYHO A0/IH0 PACTBOPEHHOIO BELLLECTBA B PacTBOPE, KOZIMYECTBO BellecTsa, 06bEM Man maccy
peareHTOB UK MPOAYKTOB pPeaKLuuu.
npoBoauUTb CaMOCTOATE/IbHbIN MOUCK XMMUYECKOM VIHd)OpmaLI,VIVI C ncnonb3osaHMem pas3nnyHbiIX UCTOYHUKOB (Haquo-nonynﬂprlx MBABHMVI, KOMMNbKOTEPHbIX 6a3 AaHHDbIX,
pecypcoB MHTepHeTa); UCNob30BaTb KOMMNbIOTEPHbIE TEXHONOTUK A5 06PabOTKM M Nnepesayn XMmu4ecko MHGopmaLmMm 1 ee NpeaCcTaBAeHUA B PasNnYHbIX dopmax;
MCNoNb30BaTb NPUO6pPEeTEHHbIE 3HAHUA U YMEHUA B NPAKTUUYECKON AeATe/IbHOCTU U NOBCeAHEBHOM KU3HU ANs:
0OBACHEHUA XMMUYECKUX ABNIEHUIN, NPOUCXOAALWMX B NpUpose, bbITy U Ha NPOM3BOACTBE;
onpeaeneHns BOSMOXKHOCTM NPOTEKAHUA XMMUYECKMX NMPEBPALLEHNI B PA3/IMYHbIX YCOBUAX U OLLEHKU UX NOCAeACTBUN;
9KONIOrMYECKM FPaMOTHOMO NOBEAEHMUA B OKPYKaAtOLWWEN cpeae;
OLEHKM BANAHUA XMMUYECKOTO 3arpA3HEHUA OKPYKatoLen cpesibl Ha OPraHU3M YeNoBeKa U Apyrve Xusble OpraHU3mMbl;
6e3onacHoro obpalleHmaA ¢ FoprYMMM U TOKCUYHBIMK BeLLlecTBamM, nabopaTopHbiMm 060pyL0BaHNEM;
NPUroTOB/NIEHNA PACTBOPOB 3a4aHHOW KOHLEHTPaUuUK B BbITY M HAa NPOM3BOACTBE;
KPUTUYECKOWN OLLEHKN AOCTOBEPHOCTM XMMUYECKON MHDOPMALMM, NOCTYNAOLLEN N3 pasHbIX UCTOYHUKOB.
TemamuyecKoe naaHuposaHue no xumuu, 8 Kaacc, (2 Yyaca e Hedento, ece2o 68 yacos) YMK O.C. FabpuenaHa.



Ne HanmeHoBaHue Tembl Bc U3 Hux
n/n er
o0 | Mpaktuueckune pabotbi KoHTponbH YPOKM
ya ble paboTbl
co
B
1. Tema 1.BesepeHue 9 | Nel. dusmyeckme CBOICTBA BELLECTB 8
2. Tema 2. ATOMbl XMMUYECKUX 3/IEMEHTOB 9 K.p. N2l 8
3. Tema 3.lMpocTble BewecTsa 7 7
4. Tema 4. CoegMHEHNA XUMUYECKMX SNEMEHTOB 13 | Ne2, 3. Mpuembl ob6palLeHns c n7abopaTopHbIM 060pyAOBaHMEM U C K.p. Ne2 9
ropsiier ceeyom
Ne4. OumncTKa 3arpA3HEHHON NOBapeHHOM CoMN.
5. Tema 5. U3ameHeHUA, nponcxogalme ¢ 13 K.p. Ne3 12
BeLecTBamm.
6. Tema 6. PacTBopeHue. Pactsopebl. CBolicTBa 17 | No5. BbinosHeHME ONbITOB, AEMOHCTPUPYIOLMNX FTEHETUYECKYIO CBA3b Utorosas 13
pPacTBOPOB 3/1E€KTPONUTOB. MeX a4y OCHOBHbIMW KNacCaMu HeoOpraHU4eCcKnx BeLLecTs K.p. Ne4
Ne6. MpurotoBneHWe pacTBOpa caxapa C 3a4aHHOM MaccoBOM Aonen
pacTBOPEHHOrO BeLLecTBa.
Ne7. PelweHue sKCnepMmMeHTaIbHbIX 3343a4.
WUroro: 68 7 4 57

PekomeHayemas nutepartypa.
JNutepatypa, ucnonblyemasn yumrenem:
- OCHOB8HQOA AUMepPamMypa
1. FabpuensH O.C. MNporpamma Kypca xumnn ansa 8-11 knaccos o6weobpazoBaTeibHbIX yuperaeHuin. — M.: [poda;
2. Fabpuenan O.C. Xumus: 8 Knacc : yuebHUK ansa obleobpasoBaTebHbIX yupexaeHnn. — M.: poda.
- dononHUMenbHAA AUMepamypa
1. Fabpuenan O.C. U3yyaem xumuio B 8 KA.: AnaakTndeckme matepuans / O.C. FabpuensH, T.B. CmupHosa. — M.: bank natoc
2. XMmusA: 8 KNacc: KOHTPO/IbHbIE U NPOBeEPOoUHble paboTbl K yuebHUKy O.C. Fabpuenara «Xumusa. 8 knacc» / O.C. NabpuensH, M.H. bepeskuH, A.A. Ywakosa u ap. — M. : ipoda;
3. Mabpwuenan O.C., BuckoboriHmnkosa H.M., Awykosa A.B. HacTonbHasa KHuUra yumtensa. Xumus. 8 kn.: Metoauyeckoe nocobue. — M.: lpoda;
4. Fabpuensan 0.C., PyHos H.H., TonkyHoB B./. XuMn4yeckmnit skcnepmmeHT B WKose. 8 Knacc. — M.: lpoda
5. AaxumuK (http://www.alhimik.ru/) - ogMH U3 ny4WKX CATOB PYCCKOA3LIYHOTO XMMUYECKOTO MIHTEepHETa OPMEHTUPOBAHHBIN HA YYUTENA U YYEHUKA, NpenoaaBaTensa U CTyAeHTa.
Nutepatypa, peKomeHayemasa ANA yHaluxXca.
- OCHOBHQAA AUMepamypa
FabpuenaH 0.C. Xumuma: 8 knacc : y4ebHUK ana obueobpasoBaTesibHbIX yupexaeHnin. — M.: poda.
- donoaHUMenbHAA AUMepamypa
1. ypHan «Xnmua B WKoNe»;
2. KoHTpeH - Xumusa ans scex (http://kontren.narod.ru). - MHGOPMaLMOHHO-06PA30BaTENbHbIV CAUT ANA TeX, KTO U3yYaeT XMMUIO, KTO ee NpenojaeT, A4/1A BCeX KTO MHTepecyeTca
XMMUEN.
3. AaxumuK (http://www.alhimik.ru/) - oaMH U3 Ay4LWKMX CAWTOB PYCCKOA3LIYHOTO XMMUYECKOTo MIHTEPHETA OPMEHTUPOBAHHBIN HA YUMTENA U YY4EHUKA, MPENOAaBaTeNs U CTyAeHTa.



4. 3HLJ,VIKI'IOI'IELI,VIHECKMVI C/10Bapb OHOTO0 XMMUKa

Mepuapecypcbl.

CD «HeopraHuyeckana Xumua», U3aatenbCcrBo «Yumutenb»

CD «LlWKkona Knupunna n Medoaua», nsgatenbcteo «Yuntenb»
Xumumsa. MpocBelieHne «HeopraHMyeckas XMmua»,. 8 Knacc. (Ha 2-x guckax)
Xumus (8-11 knacc). BupTtyanbHasa nabopatopus (yuebHoe 3/1eKTPOHHOE n3aaHue)

KaneHpapHo-temaTtuyeckoe niaHMpoBaHue.

Ne Aara Yac | Tema MnaHupyembie pe3ynbTaTbl 06yuyeHUn Buabl n popmbli
YpOKa MnaH | ®dakT MpepmeTtHble MeTanpegmeTtHble JINYHOCTHbIE KOHTpOAnA
Pasgen 1. BeegeHune — 9y
1.1 6.09 1 BBOAHbIM MHCTPYKTaXX No | MpeameT xumnn. MeTtoabl NO3HAHUA B YmeloT opraHmsosatb | MNpoasnatoT
Tb npu pabote B XMMWUW: HaBNOAEHWNE, SKCNEPUMEHT, CBOIO y4ebHyto OTBETCTBEHHOE
KabuHeTe xumun. Xumus | mogenmposaHue. ICTOYHMKK OEeATeNbHOCTb, OTHOWeEHWE K yyebe
— HayKa O BeLLLecTBax, nux XMMUYECKOM MHbOpMaLMK, ee dopmynunposaTb LEMOHCTPUPYLOT
CBOWCTBAX U noay4yeHwve, aHaan3 U NpeacTaBaeHne OTBETbI Ha BONPOCHI notTpebHoCTb U
npeBpaLLeHUsX. ero pe3ynbtaTos. [oHATME O yuuTens, y4actBoBaTb | rOTOBHOCTb K
1.2 8.09 1 MpeBpalleHma BeLLecTs. XMMUYECKOM 3/1eMeHTe U popmax ero B rpynnosoii pabote camoobpasoBaHuio, B NabopaTtopHaa paboTa
Posib xumum B }Kn3HM CyLLecTBOBAHMA: CBOBOAHbIX aTOMaX, (manbix rpynnax), TOM YMCNE U B PaMKax Nol «dusnyeckne
yenoseka. NPOCTbIX U CNIOXHbIX BeLLecTBax. OCYLLLeCTBAATb MOUCK CaMOCTOATEIbHOWN CBOWMCTBA BelLLecTBa»
MHPopmaumm (13 LeATeNbHOCTU BHe
maTepuanos WKOAbI (ymeHue
y4ebHuKa, [,0Ka3blBaTb, CTPOUTb
TBOPYECKOW TeTpaam, paccyaeHus,
Nno BOCNPOU3BEAEHUIO | aHA/M3MPOBaTb,
B NaMATU NPUMEpPOB CpaBHUBATb, AeNaTb
13 IMYHOTO BbIBOAbI U T.4.)
1.3 13.09 1 Mepnoanyeckas cnctema | MpespaleHna sewects. OTanyme NPaKTUYECKOro MpoasnatoT
XMMUYECKUX 3/1EMEHTOB XMMUYECKMX PeakLmi OT GU3NYECKMX onbITa), OTBETCTBEHHOE
O.N.MeHpeneeBa ABNEHUN PONb XMUUN B }KU3HU OONONHAKLWEN U OTHOLIEHME K
yenoBeKa. Xemodpunua n xemodobus. pacwmpsaioLLein obyueHuto,
KpaTkune cBefeHuA U3 uctopum nmeroLmeca faHHble, | yBaXkutenbHoe
BO3HUKHOBEHMA N PA3BUTUA XUMUN. COCTaBAATb Lenoe n3 OTHOLUEHME K CTapLINM
Ponb oTeuecTBEHHbIX YYEHbIX B yacrteW, , B TOM Yncne M MNAALWMM
CTaHOBNEHUU XMMUYECKON HayKN— CaMOCTOATENIbHO TOBapuLLaM, OCO3HatOT
paboTtbl M.B.J/lomoHOCOBa, [0CTpamBaTh € LLeHHOCTb 34,0POBOr0 U
A.M.byTtneposa, 4.N.MeHaeneesa. BOCNOJIHEHMEM 6e3onacHoro obpasa
HeaoCTaoWmX KU3HU
14 15.09 1 3HaKM XMMMYECKUX KOMMNOHEHTOB,

3/1EMEHTOB.

BbI6MpaTb OCHOBaHUA




1.5 20.09 1 Xumunyeckune dopmynbl. Xumunyeckune dopmynbl. MHAEKCHI 1 W KpuTepuu ana
1.6 22.09 1 OTHOCUTe/IbHasA aToOMHasa | KoabouumeHTbl. OTHOCUTENbHbIE CpaBHEeHuA u MposasnatoT
N MONIEKYyNsApHaA macca aTOMHAA U MONEKYNAPHAA MacCChbl. KNaccuopmKkaumm OTBETCTBEHHOE
3/IeMeHTa MNpoBeaeHUe pacyeToB MaccoBOl 40NN | OBBEKTOB OTHOLLEHME K
1.7 27.09 1 PacueT maccosoi gonu XUMWUYECKOTO 3/1€MEHTA B BELLLECTBE HA obyyeHuio,
3/IeMeHTa B CoegUHEeHUN ocHoge ero ¢popmyibl yBaXuTesibHoe
1.8 29.09 1 0606LeHMe No Teme OnpeaeneHns NOHATUN KXMMUYECKan OTHOLUEHME K CTapnm
«BBegeHne» dopmyna», «OTHOCUTE/IbHAA aTOMHasA M MAAALWnm
2.9 4.10 1 KOY no teme « Macca», «OTHOCUTEe/IbHaA TOBapuLLLAM, OCO3HAIOT
Xumunueckas Gpopmyna. MOJIEKY/IAPHAsA Macca», «MaccoBas LLeHHOCTb 3,0P0OBOr0 1
BblYMCAEHUSA NO [OoNA anemeHTa». Bolunmcnenme 6e3onacHoro obpasa
XMmMU4Yeckor popmyne» OTHOCUTENIbHOW MOJIEKYASPHOM Macchl KU3HU
BELLEeCTBA U MacCOBOWN 40U
XMMUYECKOrO 3/1eMEHTA B COeAUHEHMAX
2. ATOMbI XMMUYECKUX 3N1eMeHTOB — 104
2.10 6.10 1 Meproaunyeckunii 3aKoH U ATOMbI KaK popma CyLLecTBOBaHMUA YMeloT opraHm3oBaTb MNpoasnatT
nepuoanyecKas cucTema | XMMMUYECKUX 31eMeHTOB. OCHOBHble CBOIO y4YebHyto OTBETCTBEHHOE
XUMUYECKUX 3/1IEMEHTOB CcBeAeHMA O CTPOEHUM aTOMOB. 0EeATeNbHOCTb, OTHOLLEHMWE K
2.11 11.10 1 OcHoBHble cBeaeHNA O JoKasaTenbCcTBa CNIOKHOCTU CTPOEHUA dopmynunpoBatb obyyeHuio,
CTPOEHWM aTOMOB atomoB. OnbiTbl Pe3epdopaa. OoTBETbl Ha BONpPOCHI yBaXuTeNbHoe
2.12 13.10 1 M3meHeHUA B cocTase MnaHeTapHaa moAge/b CTPOEHUS aTOMA. | YYMUTeNs, y4acTBOBaTb | OTHOLIEHME K CTapLUIMM
XMMUYECKUX 3/1EMEHTOB. CocTtaB aTOMHbIX A4€ep: NPOTOHbI, B rpynnoso pabote M MAASLWMm
M3oTOonNbI HeWTPOHbl. OTHOCUTEIbHAA aTOMHanA (manbix rpynnax), TOBapwULLLaM, OCO3HatoT
macca. Bsaumocsssb NOHATUI OCYLLECTBAATb NOUCK LLeHHOCTb 3,0P0OBOr0 1
«MPOTOHY», «KHENTPOH, MHbopmaumu (13 6e3onacHoro obpasa
«OTHOCUTE/IbHAA aTOMHaA Maccay. maTtepuranos YKU3HU
2.13 18.10 1 CTpoeHue 3NeKTPOHHbIX M3meHeHWe ymMcna NpoToHOB B Agpe y4ebHuKa,
obonoyek aTomos aToma— obpasoBaHME HOBbIX TBOPYECKOM TeTpaau,
2.14 20.10 1 MNoHHaA cBA3b XUMUYECKUX 3/1IEMEHTOB. MI3meHeHne no BocnponsseaeHuo MpoasnatoT
2.15 25.10 1 KoBaneHTHan umcna HeiTPOHOB B AApe aToma— B MNaMATN NPUMEPOB OTBETCTBEHHOE
HenonApHaA cBA3b o6pasosaHme M30TONOB. COBpE‘MeHHOE n3 1IM4HOIo OTHOWeHune K
2.16 27.10 1 KoBaneHTHas nonspHas onpeaeneHne NoOHATUA KXUMMUYECKUI NpPaKTUYECKoro obyueHuio,
CBA3b anemeHT». M30Tonbl Kak OI'IbITa), yBaXkutenbHoe
2.17 8.11 1 MeTannuyeckas Pa3HOBUAHOCTM aTOMOB OA4HOIo p,OI'IOnHFIIOIJ.I,ef/'I n OTHOLIEeHMe K CTapwmm
XMMUYECcKas cBs3b XMMUYECKOro 3/1eMeHTa. pacwupsaowen Y MAaWLUMm
2.18 10.11 1 O606uieHne 1 Mmerowmneca daHHble, | ToBapuLiam, OCO3HatoT
cMCTEeMaTMU3aLMA 3HaHUI COCTaBNATL LENOE U3 LE€HHOCTb 34,0pOBOrO U
no Teme «ATOMbl yacTel, , B TOM uncnie 6e3onacHoro obpasa
XMMUYECKMX 31EMEHTOBY CaMOCTOATENBHO XU3HU
2.19 15.11 1 KoHTponbHaa paboTa Ne AoCTpamnsats ¢




1 no teme «ATOMbI
XUMUYECKUX 3N1EMEHTOBY

BOCMOJ/IHEHMEM
HeA0CTaloWmx
KOMMOHEHTOB,
BbI6MpPaTb OCHOBaHMA
N KpUTEPUM ONA
CpaBHeHUA K

KnaccmpuKkaumm
06beKToB
3: MpocTble Bewectsa - 7 4
3.20 17.11 MpocTble BewecTsa - OnpeaeneHns NOHATUN KMETANbIY, YcTaHoBneHue MpoasnatoT
MeTannbl «MNJACTUYHOCTBY, NPUYMUHHO- OTBETCTBEHHOE
3.21 22.11 MpocTble BewecTsa — «TennonpoBOAHOCTbY, CNeCTBEHHbIX CBA3EM | OTHOLWIEeHue K
HemeTanbl «3/1EKTPONPOBOAHOCTb». ONncaHme MeXKAY CTPOeHMEM obyyeHuto,
3.22 24.11 KonnuecTso BeLLecTBa. NOJ/IOXKEHUSA 3/1IEMEHTOB-META/INIOB B aToMa U XMMUYeCKoM yBaXKuUTENIbHOE
Monb. MonapHas macca Meproaunyeckoit cucTteme XMMMUYECKUX | CBA3BIO B MPOCTbIX OTHOLUEHME K CTapWNM
anemenToB [.M.MeHpeneesa. BellecTBax-meTannax. | v Mmnagwmm
KnaccuduKkauma npocTbix BELWLECTB Ha CamocToaTenbHoe TOBapuLLaM, OCO3HatOT
MeTaN/bl U HEMETANNbI. M3y4yeHue CBOWUCTB LLeHHOCTb 30POBOrO U
XapaKTepuCcTMKa 06LWmx PU3nYecKmx MeTaNnoB npu b6e3onacHoro obpasa
CBOWCTB METas/IoB. cobntofeHnn npasun KU3HU
3.23 29.11 MonapHbIi 06bem TEXHUKH
rasoobpasHbIX BELLECTB. 6e3onacHocTy,
3akoH Asoragpo odopmaeHne OTYETa,
BK/IOMAIOLL,ENO
onucaHue
HabaoaeHus, ero
pe3ynbTaTos,
BbIBOAOB. MonyyeHne
XUMUYECKOM
MHPopmaLmm ns
Pa3NNYHBIX
MCTOYHWKOB
3.24 1.12 PeweHwne 3agau c MonspHbIi 06bem razoobpasHbIx YcTtaHoBeHUE MpoasnatoT
MCMNO/Ib30BaHMEM BeLLecTB NPUYUHHO- OTBETCTBEHHOE
NOHATMI "KoNNMYecTBo MonspHbIi 06bem razoobpasHbIx CNeacTBEHHbIX CBA3EN | OTHOLIEHME K
BewecTtsa", "MonspHas BewecTB. KpaTHble eguMHMLbI meXay CTpoeHnem obyyeHuio,
macca", "MonspHbIN N3MepeHNs — MUIIMMONAPHBIN U aToMa U XMMUYECKoM YyBaXKuUTE/IbHOE
06BEM", uncno KWMJIOMONAPHBIN 06BbeMbl CBA3bIO B MPOCTbIX OTHOLUEHME K CTapWnMm
ABorazpo" rasoobpasHbix BewwecTs. PacueTsl ¢ BelLecTBax- M MNAALWNM
MCMNO/Ib30BaHWEM MOHATUN HemeTannax. TOBapuLLaM, OCO3HatOT
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3.25 6.12 1 O6o6uieHne n
cMcTeMaTm3aLma 3HaHUN
no teme «lpocTble
BeL,ecTea»

3.26 8.12 1 KoHTponbHasa pabota Ne

2 no Teme «[lpocTbie
BeLLecTBa»

«KO/IMYECTBO BeLLecTBa», KMONAPHas
Mmacca», K MONAPHbIN 06bEM ra3oB»,
«nocToAHHan ABoraapon.

O6bacHeHne
MHOroobpasus
NPOCTbIX BELLECTB
TakUM GaKTOPOM, KaK
annoTponus.
CamocTtoaTenbHoe
M3y4yeHune CBONCTB
HemeTanos npu
cobnoaeHnmn npasun
TEXHWUKM
6e3onacHocTH,
odopmaeHUe OTYETa,
BK/IOMAIOLL,ETO
onucaHue
HabnoaeHus, ero
pe3y/bTaTos,
BbIBOJOB.
BbinonHeHune
CpaBHEHUSA No

LEHHOCTb 3,0POBOIO U
6e3onacHoro obpasa
KU3HU

MNpoasnatoT
OTBETCTBEHHOE
OTHOLLEHMeE K
oby4yeHuto,
yBaXkutenbHoe
OTHOLLEHME K CTapLIMm
M Mg WLNM
TOBapuLLaM, OCO3HatOT
LEeHHOCTb 3,0p0OBOrO U
6e3onacHoro obpasa
XKU3HU

aHanoruu
4: CoeANHEHNA XMMUYECKNX 9N1eMEHTOB - 13 4
4.27 13.12 1 CreneHb OKUCNEHUA U YcTtaHoBNeHne MNpoasnatT
BA/JIEHTHOCTb CreneHb okucneHma. OCHOBbI NPUYNHHO- OTBETCTBEHHOE
4.28 15.12 1 BuvHapHble coeanHeHuA. HOMEHKNATypbl BUHAPHbIX COEANHEHUIN | CNeACTBEHHbIX CBA3EM | OTHOLIEHME K
Okcuapl. Jletyume CreneHb okucneHua. CpaBHeHue MeXKAY CTPOEHMEM obyyeHuto,
BOZOPOAHbIE CTeNeHn OKUCNEHUA U BANIEHTHOCTH. aToMa U XMMUYeCKoMn yBaXKuUTENbHOE
coeuHeHuA OnpepeneHue cteneHn OKUCNEHNA CBA3bIO B NPOCTbIX OTHOLUEHME K CTapLWINM
4.29 20.12 1 OcHoBaHuA 3N1eMeHTOB B BMHAPHbIX COEAMHEHUAX. | BeLLeCTBax- M MNAALWNUM
4.30 22.12 1 Kucnotol CoctaBneHue dopmyn GBUHaPHbIX HemeTasnnax. TOBapuLLLaM, OCO3HalOT
coeguHeHuni, obwmii cnocob mx O6bAcHeHUne LLeHHOCTb 34,0POBOr0 U
Ha3BaHWUI. BUHapHble coegMHeHUA MHOroobpasus 6e3onacHoro obpasa
MEeTaN/I0B U HEMETANNIOB: OKCUAbI, NPOCTbIX BELLECTB KU3HU
4.31 10.01 1 Conm xnopwugpbl, cynbduabl 1 np. TakMM GaKTOPOM, KakK
4.32 12.01 1 Kpuctananueckme CoctaBneHune popmyn GBUHAPHbBIX annoTponus. MposasnatoT
PELLETKM. coenHEeHNM CamocToatencHoe OTBETCTBEHHOE
4.33 17.01 1 YucTble Bewectsa u OKUCNEHWNA N BANEHTHOCTW. U3yyeHne CBOICTB OTHOLWEHME K
cmecu OnpepeneHue cTteneHn OKUCNEHUA HEemMeTanoB npu obyueHuto,
4.34 19.01 1 Maccosas 1 06beMHas 31eMeHTOB B BUHApHbIX cOegMHEHUAX. | cobatoaeHun npasun yBaXKUTebHOE

A0N1Aa KOMMNOHEHTOB
cmecu

CoctaBneHune popmya BUHaAPHbIX
coeanHeHui, obwmii cnocob mx

TEXHUKU
6e3onacHocTH,

OTHOWEeHHME K CTapwumnm
n Mmaagumm




3.35 24.01 1 PeweHne pacyéTHbIx Ha3BaHWI. BUHapHble coegMHeHUA odopmaeHne OTYeTa, TOBapuLLLam, OCO3HAOT
3a/a4 Ha HaxoXaeHue MeTaIJIoB U HEMETA/NNIOB: OKCUABI, BK/IOYAIOLLErO LLeHHOCTb 3,0POBOrO U
MaccoBol U 06 bEMHOIA xnopuabl, cynbdugbl 1 np. onucaHue 6e3onacHoro obpasa
Jonen cmecu CoctaBneHue dopmyn BUHaAPHbIX HabatoaeHUA, ero KU3HU
4.36 26.01 1 Mpasuna 6esonacHol coefMHeHUN pe3y/bTaTos, MNpoasnatoT MpakTnyeckasn pabota
paboTbl B XMUYECKOM OnpeneneHns NOHATUN «CTeMNeHb BbIBOJOB. OTBETCTBEHHOE Ne1,No2. Mpunémnl
nabopaTopun OKUCNIEHNAY», KBANIEHTHOCTbY. BbinonHeHue OTHOLUEHMeE K obpaleHns c
CpaBHeHMe BaJIEHTHOCTU U CTEMNeHMU CpaBHeHuA No oby4yeHuto, nabopaTopHbIM
OKUCNIeHUA aHanoruun yBaXuTesibHoe obopynoBaHnem n
OTHOLLEHWE K CTapwmm | HabawogeHue 3a
M MNaaLWmum ropsLLel ceevyom.
4.37 31.01 1 0O606ueHne TeMbl TOBapuLLLAM, OCO3HAIOT
"Mpurotosnexne LLeHHOCTb 340POBOro 1
pacTBopa C 3a4aHHOM 6e3onacHoro obpasa
MaccoBOM Jonein pacTs. KU3HU
BBa"
4.38 2.02 1 O606weHne no Teme
«CoegunHeHusn
XUMUYECKUX 3NIEMEHTOB»
4.39 7.02 1 KoHTponbHas paboTa Ne
3 no Teme «CoeanHeHUA
XUMUYECKUX 3NIEMEHTOBY
5: U3ameHeHua, npoucxoaalime ¢ sewecrtsamm - 12 y
5.40 9.02 1 dusnyeckme n dusnyeckme asneHua. PasgenerHue YcTtaHoBneHne JemoHcTpupytoT
XMMUYECKMEe ABNEHUA. cmecei NPUYNHHO- OTBETCTBEHHOE
PasgeneHue cmecei MoHATUE ABNEHMI KaK USMEHEHUN, CNeACTBEHHbIX CBA3EW | OTHOLIEHME K
5.41 14.02 1 OumnCTKa 3arpA3HEHHbIX NPOUCXOOALLUNX C BELWLECTBOM. ABAEHUA, | MeXay CTpoeHnem obyyeHuto, MpaKTnyeckas paboTa
BeLLecTB CBA3aHHblE C U3BMEHEeHUeMm aToMa U XMMUYeCKoMn NO3HaBaTe/IbHbIN No 3 «QOumcTKa
KPUCTaN/IMYECKOTO CTPOEHUA BELLLECTBA | CBA3bIO B MPOCTbIX MHTEpec U MOTMUBbI, 3arpA3HeHHOM
npu NOCTOAHHOM €ero cocTase,— BellleCcTBax-MeTasiax. | HanpaB/ieHHble Ha NoBapeHHOM CoNn»
5.42 16.02 1 XnmMmunyeckme peakumm dusnueckme asneHna. Pusmyeckune CamocrtoaTenbHoe M3y4YeHMne Nporpammol
5.43 21.02 1 Xumunyeckune ypasHeHUA ABNEHUA B XUMUU: ANCTUNNALNA, U3y4eHue CBOWCTB JemoHcTpupyoT
KpUCTanM3auus, BbinapmMeaHme un MeTannoBs npu OTBETCTBEHHOEe
BO3rOHKa BellecTs, dunbTpoBaHUE U cobntofeHun npasun OTHOLWEHME K
ueHTpUdyruposaHue. TEXHUKM 0byueHuo,
5.44 23.02 1 PacueTbl N0 xumunyeckmum PacyeTbl N0 XuMmnyecknum 6e3onacHocTH, no3HaBaTeNbHbIN
YpaBHeEHUAM ypaBHeHUAM. PelieHune 3aa4 Ha odopmaeHue oTyeTa, WHTEpec 1 MOTMBbI,
HaxoXAeHne KoM4YecTBa, Maccbl Uan BKAKOYatoLwero HanpaBaeHHble Ha
obbema NPOoAYKTa peakunm no onncaHune n3y4yeHune nporpammol
5.45 28.02 1 Peakunu pasnorkeHua un KoAMYecTsy, macce uau obvemy HabnoaeHws, ero LemoHcTpupytoT




coenHEeHUA NCXoaHOro selectsa. Pacuetsl ¢ pesynbTaTos, OTBETCTBEHHOE
5.46 2.03 1 Peakunun coegnHeHms MCMNO/Ib30BaHMEM NOHATUA «A0NAY, BbIBOAOB. [loNyyeHne | OTHOWeEHMUe K
5.47 14.03 Peakuuu 3amelLeHmna u KOrfa UCXofHOe BeLLecTBO AaHO B XMMUYECKOM obyuyeHuto,
obmeHa BME pacTBopa C 334aHHON MaccoBow MHbopmaumm n3 no3HaBaTe/IbHbli
[0Nei pacTBOPEHHOro BELLECTBA U pPa3NNYHbIX MHTEpec U MOTUBHI,
COAEPKUT OnpeaesieHHYI0 4010 MCTOYHMKOB HanpasieHHble Ha
npumecem M3y4YyeHue Nporpammeol
5.48 16.03 1 Peakunn obmeHa BbinonHeHMe pacyeTos Mo XMMUYECKUM MpoasnatoT
5.49 21.03 1 Tunbl XMMUYeckmnx YPaBHEHUAM Ha HaxoXxaeHune OTBETCTBEHHOEe
peakuuii Ha npumepe KO/IMYECTBa, Macchbl AN obbema OTHOLIEHME K
CBOWCTB BOZbI NpoAyKTa peakLmu No KoAn4YecTsy, obyyeHuto,
macce Unn obbemMy UCXOLHOTO yBaXKuTENbHOE
BELLECTBA; C UCMO/Ib30BAHNEM MOHATUA OTHOLUEHME K CTapLWnM
«0NA», KorAa UCXoA4HOe BeLwwecTBo M MAaALWmm
[aHOo B BMAe pacteopa ¢ TOBapwULLLAM, OCO3HatoT
3aZaHHOMMaccoBoM gonen LLeHHOCTb 34,0POBOr0 U
pacTBOPEHHOrO BELLLEeCTBa NN 6e3onacHoro obpasa
COLLEPKUT ONpeaeieHHYo 400 KU3HU
npumecemn
5.50 4.04 1 O606ueHne n cuctem- LdemoHcTpupytoT
UMA 3HaHMI No Teme OTBETCTBEHHOE
«Knaccbl Heopr. B-B. OTHOLUEHME K
TUNbl XUM. peakLmii» obyyeHuto,
5.51 6.04 1 KoHTponbHas paboTta Ne No3HaBaTe/IbHbIN
4 no Teme: «M3meHeHUs, MHTEpec U MOTUBHI,
npoucxoaatine c HanpaBAEeHHble Ha
BeLLecTBaMm» M3y4yeHune nporpammeol
Paspen 6: PactBopeHue. PactBopbl. CBOMCTBA pacTBOPOB 3/IEKTPOIUTOB - 17 Y
6.52 11.04 1 PactBopumocTsb. PactBopeHMe KaK GU3NKO-XMMMYECKUI | YCTaHOBAEHME LemoHcTpupytoT
DNeKTpoInTUYECKan npouecc. MoHATHE O rnapaTax u NPUYNHHO- OTBETCTBEHHOE
AMccoumauna, OCHOBHblE | KpucTaanorngpatax. PactBopnmocTb. CNeACTBEHHbIX CBA3EW | OTHOLIEHME K
nosoxenuna T3/, KpuBble pacTBOPMMOCTHM Kak moaenb MeKay CTPOeHMEM obyyeHuto,
33aBUCMMOCTM PAaCTBOPUMOCTM TBEPAbIX | aTOMa U XMMUYECKOM Nno3HaBaTe/IbHbli
BELLEeCTB OT TemnepaTypbl. CBA3bIO B NPOCTbIX MHTEpec U MOTUBHI,
HacbllweHHble, HEHACbILLEHHbIE 1 BelllecTBax- HanpaBieHHble Ha
nepecsbiLlLeHHbIE PAcTBOpPbI. 3HaYeHue HemeTannax. M3y4yeHue Nporpammol
6.53 13.04 1 OcHOBHbIe NON0XKEHUA pacTBopoB A4 NPUPOAbl U CeNbCKOro Ob6bAcHeHWe MpoasnatoT
Teopun 3/ X03aMcTBa MHOroobpasus OTBETCTBEHHOE
6.54 18.04 1 Ovccoumauma KncnoT, OnpeaeneHns NOHATUIA «PACTBOPY», NPOCTbIX BeLLecTs OTHOLLEHME K
OCHOBaHUi, cone. «rMapaT», KKPUCTaNAornapPaT», TakuM GaKTOPOM, KaK | obyyeHuio,



javascript:setCurrElement(436537,2333126,%200,%20'un',%20this.text);return%20false;

MNOHHble ypaBHEHMA «HACbILWEHHbIV pacTBOP»,
6.55 20.04 MNOHHble ypaBHEHWMSA «HEHaCbILWEHHbI pacTBOpP»,
«MepecbiWeHHbIV PacTBop»,
«pacTtBopuMoCTb». OnpeaeneHune
pacTBOPUMOCTH BELLECTB C
NCMNOJIb30BAaHNEM KPUBbIX
pPacTBOPUMOCTU. XapaKTePUCTUKA
6.56 25.04 YnparKHeHusA B pPacTBOPEHMA C TOUKM 3PEHUA aTOMHO-
COCTaBAEHWUN MOHHbIX MOJIEKY/IAPHOTO YYeHUA.
ypaBHEHUM Ucnonb3oBaHue Tabanubl
6.57 27.04 Kucnotol B cBeTe T3/, pacTBOPUMOCTU ANA onpeneneHuns
6.58 2.05 OcHoBaHuA B ceeTe TI/; PacTBOPUMOCTH BELLECTB B BOAE.
6.59 OKcuabl 1 conn B cBeTe
T34
6.60 4.05 Conu B cBete T3/,
6.61 leHeTnyecKan cBA3b
MeXK Yy aToMamu
HeopraHUYyecKux
coeiHEeHUM
6.62 8.05 leHeTMYecKan cBA3b leHeTMYecKas cBA3b MeXKAy Kaaccamm
MeXKay Knaccamm HeopraHUYecKuMx BeLLecTB
HeopraHuyeckux sewects | FeHeTUYeckne paabl MeTanna un
HemeTanna. leHeTUYecKana CcBA3b
MeXK /Y KlacCaMu HeopraHUYecKmx
BELLeCTB
OnpeaeneHue NOHATUS «FTeHEeTUYECKUIA
pAaa». UnnocTpupoBsats: a) Npumepamm
OCHOBHbI€ MONIOXKEHNA TEOPUN
6.63 11.05 MpuroTosieHne pacTBopa | NEKTPOAUTUYECKOW Anccoumnaumm; 6)
CONW 3383HHON reHeTUYEeCKY0 B3aMMOCBA3b MeEXAY
KOHLEeHTpaLuuu BeL,ecTBaMu (MpocToe BeLwecTBo —
OKCUA, — rMOPOKCUA — CONb).
CocTaBneHne MOJIEKYIAPHBIX, MOJIHbIX
6.64 16.05 OKucAuTenbHo- M COKPALLLEHHbIX MOHHbIX yPaBHEHMUI

BOCCTAHOBUTE/bHbIE
peaKkuuu. YnpaxKHeHus B
COCTaB/IeHUM
OKMCAUTENbHO-
BOCCTAHOBUTE/NbHbIX
peakumi

PeaKLUM C y4acTMem 3N1eKTPOUTOB.
CocTtaBneHue ypaBHEHUIN peaKkunia,
COOTBETCTBYIOLLMX
nocnesfoBaTeIbHOCTU («LLenoyKe»)
npeBpaLLeHNI HEOPraHNYECKUX
BELLECTB Pa3/INYHbIX KIACCOB.

annoTponus.
CamocTtoaTenbHoe
M3y4yeHue CBOMUCTB
HEMEeTaN0B Npu
cobnoaeHnm npasun
TEXHUKMU
6esonacHocTH,
odpopmneHune otyeTa,
BKAIOYatoLWero
onncaHue
HabaoaeHus, ero
pesynbTaTos,
BbIBOJ0B.
BbinonHeHne
CpaBHEHMSA MO
aHanoruu.
CocraBneHue Ha
OCHOBE TeKCTa
rpadmKos, B TOM
yncne ¢
NpPUMeHeHMeM
cpeacts UKT

yBa*kutesbHoe
OTHOLLEHME K CTAapLIMM
U MAaaWwnm
TOBapuLLam, OCO3HaIT
LLeHHOCTb 3/10POBOIO U
6e3onacHoro obpasa
KU3HN

JemoHcTpupytoT
OTBETCTBEHHOE
OTHOLEHMe K
obyyeHuio,
no3HaBaTesIbHbIi
MHTEPEC M MOTUBDI,
Hanpas/eHHble Ha
n3y4yeHue NporpamMmbl

JemoHcTpupytoT
OTBETCTBEHHOE
OTHOLUEHME K
obyyeHuio,
NO3HaBaTe/IbHbIN
MHTEpec U MOTUBSI,
HanpaB/eHHble Ha
M3y4yeHune Nporpammol

MpakTnyeckasn pabota
Ne 4 "BbinosHeHue
ONbITOB,
[EeMOHCTPUPYIOLLNX
reHeTU4YecKyto cBA3b
Me¥KA4y OCHOBHbIMM
Knaccamu
HeopraHMYecKmnx
coeMHEHUN

YcTtaHoBNeHUe
NPUYNHHO-
cneacTBEeHHbIX CBA3EN
MeXAay CTPOeHUEM
aToMa U XMMUYECKoM
CBA3bIO B MPOCTbIX
BellecTBax-MeTanax.
CamocTtoaTenbHoe
M3y4yeHne CBOMCTB
MeTannos npu
cobnogeHnn npasun
TEXHUKMU

MpoasnatoT
OTBETCTBEHHOE
OTHOLUEeHWe K
obyyeHuio,
yBaXuTenbHoe
OTHOLLEHME K CTapwmm
M MNaaWwmm
TOBapwuLLLAM, OCO3HatOT
LLeHHOCTb 340POBOro 1
6e3onacHoro obpasa
KU3HU

MpaKTnyeckan paboTa
Ne 5. «lpurotosneHune
pacTBopa conu
3a4aHHOM
KOHLeHTpauun"




6.65 18.05 YnpaxHeHua B BbinosHeHMe NpAMOro MHAYKTUBHOIO
COCTaBAEHUN [0Ka3aTebCTBa
OKWUC/IUTENIbHO-
BOCCTAHOBUTE/bHbIX
peakuui
6.66 21.05 CoWcTBa NPOCTbIX CBOWMCTBA M3YYEHHbIX KN1aCCOB BELLECTB
BELLEeCTB — METasINIoB U1 B CBETE OKUCAUTE/IbHO-
HEeMeTa/I/I0B, KUCAOT, BOCCTAHOBUTE/IbHbIX PeaKL i
conei B ceete OBP CBOICTBA NPOCTbIX BELLECTB—
METaNNI0B U HEMETA/INIOB, KUCNOT U
coneu B CBETE OKUCANTENbHO-
6.67 23.05 KoHTposbHan paboTa no BOCCTAaHOBUTE/IbHbIX peaKL it
Teme "PacTBopeHue. CocTaBneHune ypaBHeHU
PacTBoOpbIl. DNeKTponThI, OKWUC/ITENIbHO-BOCCTAaHOBUTE/IbHbIX
NX CBOMCTBA. peakLm, UCNo/b3ys METOS,
6.68 25.05 0606LweHne maTeprana 3N1eKTPOHHOro b6anaHca. OnpegeneHune

Kypca xumum 8 Knacca

OKUcAnTena n BOCCTaHoBUTenNA,
OKHCNeHNA N BOCCTaHOB/1EHUA

6e3sonacHocTy,
odopmMIeHNE OTYETa,
BK/IOYAIOLLETrO
onucaHue
HabaoaeHus, ero
pe3ybTaTos,
BbIBOAOB. [onyyeHue
XMMUYECKOM
nHpopmaLnmn ns
Pa3NnYHBIX
WUCTOYHWKOB

JemoHcTpupytoT
OTBETCTBEHHOE
OTHOLEHMe K
obyyeHuio,
no3HaBaTe/IbHbI
MHTEpec M MOTHUBbI,
Hanpas/ieHHble Ha
n3yyeHue Nporpammol

MpakTnyeckan pabota
Ne6. PeweHne
3KCNepUMeHTabHbIX
3ajay no teme
«CBOWCTBa pacTBOpPOB
3/1€KTPOJIUTOB»

LJemoHcTpupytoT
OTBETCTBEHHOE
OTHOLWEHME K
obyyeHuto,
No3HaBaTe/IbHbIN
MHTEpec U MOTUBBI,
HanpaBAeHHble Ha
M3y4YeHne Nporpammol

Ntoro— 68y




