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MnaHupyemMble pesybTaTbl 0CBOEHMSA 00yYakLLMMNCA
OCHOBHOI 06pa3oBaTe/IbHOM NPorpaMmmMbl OCHOBHOI0 06LLIEr0 06pa3oBaHMsA

BbINYCKHUK Hay4unTCA:

XapaKTepn30BaTb OCHOBHblE METOAbl NMO3HaHUA: HabNIOAEHWUe, U3MEPEHNE,
9KCMEPUMEHT;

OMuCbIBaTb CBOWCTBA TBEPAbIX, XXMUAKMX, ra3000pa3HbIX BELLECTB, BblAenss
NX CYLLLECTBEHHbIE MPU3HAKW;

PacKpbIBaTb CMbIC/T OCHOBHbIX XMMUYECKMX MOHATUIN «aTOM», «MOJIEKY/a»,
«XUMNYECKNIA ANIEMEHT», «npocToe BeLLECTBO», «CNOXXHOoe BELLECTBO»,
«BaNIEHTHOCTb», «XMMUYECKas peakLUus», UCMO/b3ys 3HAKOBYHO CUCTEMY XUMUMK;

packpbiBaTb CMbIC/T 3aKOHOB COXPaHEHWs MacCbl BeLlecTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MO/JIEKY/IAPHOIN Teopuu;

- pasninyatb XMMUYECKMe N PU3NYECKME ABIEHUS;

Ha3blBaTb XMMUYECKME 3/IEMEHTbI;

OnpeaensTb COCTaB BELLECTB MO X hopMynam;

ornpefensTb Ba/IEeHTHOCTb aTOMa 3/1EMeHTa B COeJUHEHWSX;

onpefenaTb TUM XMMUYECKUX pPeakLmii;

Ha3blBaTb NMPU3HAKM 1 YCIOBUSA NPOTEKAHNA XUMUYECKNX PeaKLuii;

BbISB/ATL MPWU3HaKW, CBUAETE/IbCTBYHOLLME O MPOTEKAHUM XMMWUYECKOM
peakL1un Npu BbINMOHEHUN XMMUYECKOTO OMbITa;

- COCTaBNATb (DOPMY bl GUHAPHbLIX COEANHEHWI;

COCTaBNATb YPaBHEHUSA XUMUYECKUX PeakLuiA;

cobnogaTh npasuia 6e3onacHoi paboTbl MPKU NPOBEAEHNN OMbITOB,;

M0/1b30BaThCA 1abopaToOPHLIM 060PYA0BaHNEM U NOCY/0W;

BbIUNCNATb OTHOCUTENBbHYHO MOMEKYAPHYO Y MOJIIPHYHO MacChl BELLLECTB;

BbIYMC/IATL MacCOBYHO [O/I0  XUMWYECKOro 3/eMeHTa Mo  (hopmyse
COeIVHEHNS;

BbIUNC/ATL KO/MYECTBO, OOBLEM WAM MacCy BeLlecTBa MO KO/IMYECTBY,
06beMy, Macce peareHTOB UM NPOLYKTOB peakumu,;

XapaKTepn3oBaTb PU3NYECKME U XMMUYECKME CBOWCTBA NPOCTbLIX BELLECTB:
K1cnopoga v BoL0pOAa;

nonyyatb, CObMpaTb KMCNOPOL 1N BOAOPOL,;

pacrnosHaBaTb OMbITHbIM MyTeM ra3oobpasHble BeLecTBa: KWCI0POL,
BOZOPOL,;

pacKpbIBaTb CMbIC/1 3aKOHa ABOTrafpo;

PacKpbIBaTb CMbIC/T MOHATUIA «TEMI0BON 3NMEKT peakunm», «MONAPHbLIN
06beMY;

XapaKTepn30BaTb (PU3NYECKME U XMMUYECKME CBONCTBA BOAbI;

PacKpbIBaTb CMbIC/T MOHATUA «PaCcTBOPY;

BbIYMCNATH MACCOBYHO [10/10 PACTBOPEHHOIO BELLECTBA B PAaCTBOPE;

MPUroTOBNATbL PACcTBOPbI C OMpefenieHHOM MacCoBOW A0Nell PacCTBOPEHHOIO
BELLLECTBA,;



Ha3blBaTb COEAMHEHNSA N3YYEHHbIX K/1AaCCOB HEOPraHNYeCKMX BELLECTB;

XapaKTepn3oBaTb PU3NYECKME N XUMUYECKME CBOMCTBA OCHOBHbIX K/1acCoB
HeopraHMYecKnX BELLECTB: OKCU0B, KUC/IOT, OCHOBaHWI, CONeN;

onpefenaTtb  MPUHALNEXHOCTb BEWECTB K  ONpeAeneHHOMY  Kfaccy
COEQIMHEHNIA;

COCTaBNATb (POPMY/Ibl HEOPraHNYECKUX COEANHEHMNIN N3YUYEeHHbIX KNacCoB;

MPOBOAMTL OMbITbl, NOATBEPXKAAIOLME XMMMUYECKME CBOMNCTBA M3YUYEHHbIX
K1acCcoB HeopraHM4ecKmx BeLLeCTs;

pacno3HaeaTb OMbITHbIM MyTEM PacTBOPbl KWCMOT W  LIeNoYein no
N3MEHEHWUIO OKPaCKN MHANKATOPA;

XapakTepn3oBaTb  B3aMMOCBSA3b  MeXAy  KnaccaMu  HeopraHU4eckKmx
COEQIMHEHNIA;

pacKpbIBaTb CMbIC [epmognyeckoro 3akoHa A.1. MeHaeneesa;

OOBACHATL  (M3MYECKMIA  CMbICT  aTOMHOro  (NopsigKoBOro)  Homepa
XMUMWUYECKOro 3/1eMeHTa, HOMepOB rpynnbl U Mepuoda B Mepuognyveckon cucteme
O.1. MeHpeneesa;

OOBACHATL  3aKOHOMEPHOCTU  M3MEHEHWS CTPOEeHWUs aToOMOB, CBOWCTB
3/1EMEHTOB B Mnpeaenax MasibIX NeproLoB U rNaBHbIX NOArpYynm;

XapakTepn3oBaTb XMMUYECKME 3/eMeHTbl (0T BoAopoda A0 Kabuus) Ha
OCHOBE WX TMOMIOXeHMs B nepuoguyeckon cucteme [MO.N. MeHpeneesa w
0COGEHHOCTEN CTPOEHMS UX aTOMOB;

COCTaB/ATb CXEMbI CTPOEHMSA aTOMOB MepBbIX 20 3/1IEMEHTOB NePUOANYECKONA
cuctembl O.. MeHpeneesa,

packKpbIBaTb CMbICN MOHATUMN: «XUMUYECKas CBSI3b»,
«3/1eKTPOOTPULATE/IbHOCTbY;

XapaKTepn3oBaTb 3aBUCUMOCTb (PU3NYECKMX CBOWCTB BeELLECTB OT TuUMa
KPUCT/ININYECKOW PeLLeTKN;

onpefensTb BUA XMMUYECKOW CBSA3M B HEOPraHUYECKUX COEANHEHMSIX;

N306paxkaTb CXembl CTPOEHUS MOJIEKY/ BELLECTB, 00pa30BaHHbIX Pa3HbIMM
BMAAMN XUMNYECKNX CBSI3EN;

pacCKpbIiBaTb CMbIC/1 NOHATUN «NOH», «KaTUOH», «aHNOH», «3JIEKTPOSIUTbI»,
«KHE3NEeKTPONNUTLI», «3NeKTPONUTUYECKAsA AUCCoUMaLnsa», «OKUCIUTENb», «CTEMeHb
OKUCNEHNS» «BOCCTAHOBUTESIbY», «OKUCNEHNEY», «BOCCTAHOBEHNEY;

onpefensaTb CTerneHb OKUCNEHNS aTOMa 3/1eMeHTa B COeIMHEHNN;

pacKpbIBaTb CMbIC/T TEOPUM 3NIEKTPONIUTUYECKON anccoLmaLmm;

COCTaBNATb  YPaBHEHMS  3MEKTPOIMTUYECKOW  Auccoumaumm  KUCNOT,
LLLeN104eit, cone,;

O0OBACHATL CYLLHOCTb MpoLecca 3MEeKTPONUTUYECKON —Auccoumaumm
peakuuii MIOHHOro 06MeHa;

COCTaB/ATb NOJHbIE Y COKPALLIEHHbIE MOHHbIE YPaBHEHUSA peakumm 06MeHa;

onpeaensTb BO3MOXXHOCTb MPOTEKAHUS peakLWii MIOHHOIro 0OMeHa;

NMPOBOANTL peakumn, NoATBEPXKAAOWME KaYeCTBEHHbIN COCTaB Pas3/INyHbIX
BELLECTB;



onpeaensTb OKUCAUTESNb 1 BOCCTAHOBUTENb;

COCTaBNATb YPaBHEHNS OKNC/INTENIbHO-BOCCTAHOBUTE/bHBIX PeaKLii;

Ha3blBaTb (JaKTOPbIl, BAMSIOLLME HA CKOPOCTb XMMUYECKOI peakLmm;

KnaccumumpoBaTh XMMUYECKME peakLmMmn Mo pasindHbIM NpU3HaKam;

XapaKTepun3oBaTb B3aMMOCBSA3b MEX/AY COCTaBOM, CTPOEHMEM W CBOMCTBAMMU
HEMETasINOB;

MPOBOAWTL OMbIThbl MO MOTYYEHUIO, COOMPAHUIO U U3YHEHUIO XUMUYECKUX
CBOICTB ra3006pasHbIX BELLECTB: YINEKNCNOro rasa, aMmuaka;

pacrnosHaBaTb OMbITHbIM NyTeM ra3oobpasHble BELLECTBA: YINEKUCbINA a3 n
aMMUaK;

XapaKTepun3oBaTb B3aMMOCBSA3b MEX/AY COCTaBOM, CTPOEHMEM M CBOCTBAMM
MEeTa/1/10B;

Ha3blBaTb OpraHMYecKue BeLlecTBa Mo MX ()opMyne: MeTaH, 3TaH, STWU/eH,
METaHo/, 3TaHO/, [/IMLEPUH, YKCYCHas KWCM0Ta, aMUHOYKCYCHasi KWCOoTa,
CTeapuHOBas KUC/OTa, 0/IeMHOBaAs KMUC0Ta, MHKO033,;

OLeHMBaTb B/IMSIHME XMMUYECKOrO 3arpsi3HeHWs OKpYXKatoleil cpeapl Ha
OpraH13Mm YenoBeka;

rpamMmoTHO 06paLLaTLCA C BELLLECTBAMU B NMOBCEAHEBHOM XXM3HM

onpefensTb BO3MOXHOCTb NpOTeKaHWs peakLuii HEKOTOPbIX
npeacTaBuTeNeil OpraHMYeCcKMX BELECTB C KUCNOPOAOM, BOAOPOLOM, MeTansiamu,
OCHOBaHWUAMMU, rasioreHamu.

BbINYCKHUK MOIy4NUT BO3MOXKHOCTb HayYUTbCS:

BblABMraTb W MNPOBEPATb 3KCMEPUMEHTA/IbHO TUMOTE3bl O XMMUYECKUX
CBOMCTBaX BELLECTB Ha OCHOBE MX COCTaBa M CTPOEHUS, UX CMOCOBHOCTM BCTYNaTb B
XMIMUYECKME peakuuun, 0 XapakKTepe v NpoAyKTax pasNyHbIX XUMUYECKUX PeaKLii;

XapakTepusoBaTb BellecTBa MO COCTaBy, CTPOEHWIO W  CBOMCTBaM,
yCTaHaB/NBaTb MPUYNHHO-CNEACTBEHHbIE CBA3N MeXay AaHHbIMK
XapaKTepUCTUKaMM BELLLECTBa,;

COCTaBMSATb  MONEKYNAPHble U MOJHblIE  WOHHbIE  ypaBHEHWA MO
COKpALLEHHbIM NOHHbIM YPaBHEHUAM;

MPOrHO3MpoBaTh CMOCOOHOCTb BELLECTBA MPOSBAATL OKWUCAUTENbHbIE WK
BOCCTaHOBWTE/IbHbIE CBOMCTBA C YUYETOM CTeNeHel OKUCEHNS 31IEMEHTOB, BXOASALLMX
B €ro CoCTas;

COCTaBMATb YpaBHEHMSI peakuuid, COOTBETCTBYIOLMX MOCNeA0BaTe/IbHOCTY
npeBpaLLeHnii HeopraHMYeCcKNX BELLECTB Pa3/IMYHbIX KNacCoB;

BblABMraTb WM MNPOBEPSTb 3KCMEPUMEHTa/IbHO TUMNOTe3bl O pesynbTaTax
BO3/ENCTBMSA Pa3NYHbIX PAKTOPOB HA M3MEHEHNE CKOPOCTU XMMUYECKON peakuuu;

MCMOMb30BaTb MPUOOPETEHHbIE 3HAHUA A1 3KONOrMYECKM TPamMOTHOrO
MOBEAEHNSA B OKPYXKaIOLLEN cpeae;

MCNONb30BaTb NMPUOOPETEHHbIE K/IHOUEBblE KOMMETEHLMM MPU BbIMOTHEHWM
MPOEKTOB W Y4YeOHO-MUCCNeoBaTeIbCKMX 3a4ay Mo M3Y4YeHUH CBOWCTB, CMocoboB
MoNyYeHns 1 pacno3HaBaHUA BELLECTB;



O0ObEKTMBHO OLEHMBATbL MH(OPMaLMIO O BeLecTBax U  XUMUYECKUX
npoueccax;

KPUTUYECKN OTHOCUTbCS K MceBA0OHaY4HO MHhopmaLuu,
HeJ06pOCOBECTHOW peKame B CPeICTBAX MacCoOBOWN MH(OPMaLNK;

0CO3HaBaTb 3HAYEHME TEOPETUUECKNX 3HAHMIA MO0 XUMUKN AN NPAKTUYECKOWA
[eATeNIbHOCTU YeNIOBEKa;

co3AaBaTb MOAENN W CXEMbl AN1S1 pPelleHnss YYebHbIX U Mo3HaBaTe/bHbIX
3afay; MOHMMaTb Heo6XoAMMOCTb COGMHOAEHUS MpeanucaHniA, npeanaraéMbiX B
WHCTPYKLMSIX NO UCMO/b30BaHMIO NIEKAPCTB, CPEACTB ObITOBO XUMUM 1 Ap.



OCHOBHOEe cofep)XaHne y4ebHoro npeameta « XMMmsa»
Ha YPOBHE OCHOBHOIO 00LLEro 06pa3oBaHus

B cucTteme ecTecTBeHHOHay4YHOro 06pa3oBaHUst XMMUSA Kak Y4eOHbIA npeameT
3aHMMaeT BaXXHOe MECTO B MO3HaHWM 3aKOHOB MPUPO/bl, (OPMUPOBAHUM Hay4HOWA
KapTUHbI MWpa, CO34aHUN OCHOBbl XMMWYECKMX 3HaHWWA, HeobXoAMMbIX [ANs
MOBCEHEBHOM >KM3HW, HaBbIKOB 3A40POBOr0 K 6e30MacHOro [Ans 4YesioBeka WU
OKpY>KaroLLleh ero cpefbl 06pasa >KM3HW, a TakkKe B BOCMUTAHWUWU 3KONOrMYecKom
KYNbTypbl.

YCMewwHOCTb N3YyYeHNss XUMUKN CBA3aHa C OBMaeHNEeM XUMUYECKUM A3bIKOM,
cobnogeHnem npaBun  6e3onacHoM paboTbl MPU  BLIMOMHEHUM  XUMWYECKOTO
9KCMepuMeHTa, OCO3HAaHWEM MHOFOYMCNEHHBbIX CBA3E XUMWUM C  APYrUmu
npeAMeTaMu LLKONLHOTO Kypca.

MporpamMmma BKItOYaET B CebBS OCHOBbI HEOPraHW4YecKon W OpraHMyecKom
XUMun. [naBHOW unAaeeid nporpaMMbl SBNSETCA CO3faHMe 6a30BOro KoMrekca
OMOPHbIX 3HAHWI MO XMMUKM, BbIPXKEHHbLIX B (JOpMe, COOTBETCTBYIOLLEN BO3pacTy
obyuyaroLmxcs.

B cogepxaHum  faHHOrO Kypca MpeAcTaB/feHbl  OCHOBOMonararoLme
XUMUYECKME TEOPETMYECKME 3HAHWS, BKIHOYAKOLWME M3YYeHWe cocTaBa M CTPOEHMUSA
BELLECTB, 3aBUCUMOCTU WX CBOWCTB OT CTPOEHMS, MNPOrHO3MpOBaHWe CBOMCTB
BELLECTB, MCC/efoBaHNe 3aKOHOMEPHOCTEN XUMWYECKUX MPEBPALLEHUIA U NyTein
ynpasfieHNss UMW B LIENSIX NOyYeHWA BELLECTB 1 MaTepunasios.

TeopeTnYeCcKyt0 OCHOBY W3YYEHUS HEOpPraHW4eCcKon XWMWUM COCTaBNsieT
aTOMHO-MONEKYNsiPHOe  yyeHue, [lepuogmyecknin 3akoH [O.V. MeHaeneeea ¢
KpaTKUMW  CBEAEHWAMW O CTPOEHMM atoma, BMuAaX XUMUYECKOW  CBA3M,
3aKOHOMEPHOCTAX NPOTEKAHMSA XMMUYECKUX PeaKkLuia.

B wm3yyeHMnm Kypca 3HauMTeNnbHas pPofib  OTBOAMTCA  XMMWYECKOMY
9KCMEPUMEHTY: MNPOBEAEHUIO MPaKTUYEeCKUX M NabopaTopHbIX paboT, OnMcaHuKo
pe3ynbTaToB YYEHUYECKOro 3KCMEepuMMeHTa, COOJIOAEHUI0 HOPM U NpaBws
6e3onacHoi paboTbl B XMMNYECKOW NabopaTopun.

Peanusaums  [JaHHOM nporpaMMbl B npouecce 06yyeHWs  MO3BONT
00y4aroLmMMCs YCBOUTL K/IHOUEBbIE XMMUYECKME KOMMETEHUMM U MOHATb POSb U
3HaYeHVe XUMUKM Cpeaun APYrnx HayK o npupose.

N3yyeHne npegmeta «XuMMUA» B 4acTU (hOpMMPOBaHMA Yy 0OYy4atoLLmMXca
Hay4YHOr0 MWPOBO33PEHMUS, OCBOEHUS 0OLleHay4YHbIX MeTOA0B (HabnogeHwe,
N3MepeHne, SKCNepUMEHT, MOAE/IMPOBaHME), OCBOEHMUSA NPaKTUYECKOro NMPUMEHEHNS
Hay4YHbIX 3HaHWIA OCHOBAHO Ha MeXMpeAMETHbIX CBA3AX C NpeAMeTamu: «buonorunsa»,
«["eorpadusy», «ctopus», «Jlutepatypa», «MatemaTuka», «OCHOBbI 6€30MacHOCTH
XU3HEeAeATeIbHOCTU», «PYCCKUIA A3bIK», «PU3NKa», «DKOMOTUA».

NepBOHaYasIbHble XMNYECKME NMOHATUSA

Mpeamer Xxumun. Tena w  BewectBa. OCHOBHbIE MeTOAbl MO3HAHWUA:
HabntofeHe, W3MepeHue, IKCMepumMeHT. DU3MYECKMe U XUMUYECKUE SABMIEHUS.
Unctble BewectBa M cMecn. Cnocobbl pasgeneHns cmeceir. Atom. Monekyna.
XUMNYECKNIA 3NEMEHT. 3HaKM XUMMUYECKUX 3/1eMeHTOB. [1pOCTble W  C/OXKHbIE
BellecTBa. BaneHTHOCTb. 3aKOH MOCTOAHCTBA COCTaBa BeLecTBa. XUMWUYecKue



(hopmynbl. MHAekcbl. OTHOCUTENIbHAA aTOMHas M MOeKynspHasa Maccbl. MaccoBas
[l0N19 XMMWYECKOro 3/1IeMeHTa B COeAMHEHUN. 3aKOH COXpaHeHUs MacChbl BELLECTB.
Xumunyeckne ypaBHeHMsA. KoahpuumeHTbl. YCNoBuA U MNpPU3HaKM MPOTEKaHWS
XUMUYECKUX peakumidi. Mosib — eUHMLA KONMYeCTBa BellecTBa. MonspHas macca.

Kwvcnopoga. Bogopop,

Kncnopog — XUMWYECKUA 3nemeHT M npocToe BellecTBo. O30H. CocTaB
Bo3gyxa. Pu3nyeckne U XMMUYECKMe CBOWCTBA Kucnopoga. [llonydeHne u
NPUMeHeHMe Kucnopoda. TennoBoi adeKT XMMUUeCKUX peakumid. MoHATUe 06
9K30- N 3HLOTEPMUYECKUX peakumax. Boaopos — XUMUYECKNIA 3/1IEMEHT U MPOCTOoe
BeLecTBo. dU3nYeckme 1 XMMUYECKMe CBOMCTBa Bogopoa. MNonyyeHve Bogopoaa B
nabopatopun. Mony4vyeHne BOLOPOAA B MPOMbILIEHHOCTH. MprMeHeHne BOLOPOAA.
3akoH ABoragpo. MonspHblin  06bem ra3oB. KayeCTBeHHble peakuun Ha
ra3oobpasHble BellecTBa (KMCnopos, Boaopos). O6beMHble OTHOLLEHWSA ra3oB Mpu
XUMUYECKMX peakunsx.

Bopa. PacTBopbl

Bopga B npupoge. KpyroBopoT BoAbl B npupoge. ®usnyeckme n XuMmyeckune
cBoiicTBa BoAbl. PacTBopbl. PacTBopumOCTb BellecTB B Bofe. KoHueHTpauwms
pacTBopoB. MaccoBas 015 pacTBOPEHHOI0 BELLECTBA B PaCTBOPE.

OCHOBHbIe KacCbl HEOPraHNYeCKNX coeMHeEHN

Okcuabl. Knaccudgmkaums. HomeHknatypa. ®@usnyeckme CBOMCTBA OKCWU/OB.
XUMUNYecKue CBOMCTBA OKCMAOB. NonyyeHve v npumeHeHWe okcngos. OCHOBaHWA.
Knaccugmkaumsa. HomeHknaTypa. ®Pusnyeckme CBOWMCTBA OCHOBaHW. [lonydeHue
OCHOBaHU. XMMUYECKME CBONCTBA OCHOBaHWMI. Peakuma HeTpaimsauun. Kucnorel.
Knaccugmkaumsa. HomeHknatypa. ®Pusnyeckme CBOWCTBA KUCNOT.[lonlyvyeHne w
NMPUMeHeHNe KUcnoT. XMMUYecKne CBOWCTBA KUCIOT. VIHAMKaTopbl. V3meHeHue
OKpacKMm  WHAMKATOPOB B  pasnuHbiX  cpepax. Conn.  Knaccugpukaums.
HomeHknaTypa. ®Pu3anyeckne cBOWCTBa CO/Meil. onyyeHre M NPUMEHeEHWE CONEN.
XvMuyeckme  CBOWCTBa  COfeil. [eHeTMyeckas  CBA3b  MeXAy  Knaccamu
HeopraHNYecknx coefuHeHunin. Mpobrema 6e30NacHOr0 UCMO/b30BaHUS BELLECTB U
XUMUYECKUX peakuuMil B  MOBCEAHEBHOW >KU3HW. TOKCUYHbIE, TOpoYMe K
B3pbIBOOMAaCHbIE BELLECTBA. bblITOBas XMMnyeckas rpaMoTHOCTb.

CTpoeHue aToma. llepuoamMyecKuii 3aKoH W Nepuogmyveckas cucTema
XUMUYecKnx anemeHToB [.1. MeHpeneeBa

CTpoeHve aToma: A4po, 3HepreTMyeckuin yposeHb. CocTaB sgpa aroma:
MPOTOHbI, HEeNTPOHbI. W3oTonbl. [lepuogmyeckni  3akoH [.. MeHgeneesa.
[Mepvognyeckas cuctema XvMuYeckux anemeHToB [.. MeHpaeneeBa. ®usnyeckuia
CMbICN aTOMHOr0 (NOPSAAKOBOr0) HOMepa XMMUYECKOro 3/IEMeHTa, HOMepa rpymnnbl 1
nepuoga nepuoanyeckon cuctembl. CTPOEHUE 3HEPreTMYECKMX YPOBHEW aTtomoB
nepBbiXx 20 XUMWYECKUX 3/1EMEHTOB Nepuogmyeckoin cuctembl .M. MeHgeneesa.
3aKOHOMEPHOCTM W3MEHEHWS CBOWCTB aTOMOB XUMWYECKMX 3/IEMEHTOB U  UX
COeAMHEHMIN HAa OCHOBE NOMOXeHWs B nepuogmnyeckon cucteme O.1. MeHaeneesa u
CTPOeHns atoMa. 3HadeHue lNepuognyeckoro 3akoHa A.1. MeHzeneesa.

CTpoeHue BellecTB. XMmnyeckas CBA3b

DNEeKTPOOTPULATENIBHOCTL aTOMOB  XMMWYECKUX 3n1eMeHTOB. KoBasieHTHas
XUMUYEeCKas CBA3b: HemnosspHas v nonspHas. MoHATME O BOAOPOAHOW CBS3W U ee



BIMSHUN Ha (PU3NYECKMEe CBOMCTBA BELLECTB Ha npuMmepe BoAbl. VIOHHas CBA3b.
MeTannnyeckas cBA3b. TUMbl KPUCTIIMYECKMX PELLETOK (aTOMHas, MOMeKynsapHas,
MOHHasA, MeTa/inyeckas). 3aBUCMMOCTb (PM3NYECKUX CBOWCTB BELLECTB OT Tuna
KPUCTa/ININYECKOW PELLETKN.

XMU4yeckume peakumm

[MOHATME O CKOPOCTU XMMWYECKOW peakumn. PakTopbl, BAUAIOLME Ha
CKOPOCTb XMMWYECKO peakuyun. [MoHATME O Katam3atope. Knaccugmkaums
XUMUYECKMX peakumidi Mo pas/IMyHbIM MpU3HaKaM: YUC/Ty WU COCTaBy WCXOAHbLIX U
MO/IYYEHHbIX BELLECTB; W3MEHEHWUIO CTEeneHeil OKUC/IEHUS aTOMOB XUMMUYECKUX
3NIEMEHTOB;  MOT/IOWEHNIO WM BbILENIEHUIO  3HEPTUK.  DNEKTPONUTMYeCKas
auccoumaums. ONeKTpoNUTbl U HeaNeKTpouTbl. MoHbl. KaTWOHbl M aHWOHBI.
PeakumMv WOHHOro OOMeHa. YCnoBusi NPOTeKaHWs peakuuini MOHHOrO 0OMeHa.
ANEKTPONNTMYECKAN aMccoumaums KUCIoT, Wwenoyet n coner. CTeneHb OKUCNEHWS.
OnpeseneHve CTEMEHN OKUC/IEHUS aTOMOB XMMWYECKMX 3/1EMEHTOB B COEAUHEHUSX.
Okucnutens. BocctaHoBuTenb.  CyLHOCTb  OKUC/IUTENIbHO-BOCCTAHOBUTE/bHBIX
peakumia.

Hemetannsl 1V — VII rpynn n nx coegnHeHns

[MonoXeHe HeMeTa/II0B B NEPUOANYECKON CUCTEME XUMMUYECKNX 3/1EMEHTOB
O.1. MeHpgeneeBa. OOLiMe CBOWCTBA HemeTaNoB. [anoreHbl: (U3NYecKne Wu
XUMU4yeckue csoicTea. CoefIMHEHMS Ta/loreHoB: X/1I0POBOAOPOA, X/10P0BOA0OPOLAHANA
Kucnota u ee conu. Cepa: (pm3nyeckne n Xxmmmn4yeckme ceoinctea. CoeanHeHNs cepbl:
CepoBOAOpoa, Cynbuapl, okcuibl cepbl. CepHas, CepHUCTas U CepoBOAOPOAHAsA
KUCMOTbl U UX CONU. A30T: (JM3MYECKMe U XUMMUYEeCKMe cBoicTBa. AMmMuak. Comu
ammoHuA. Okcmabl asota. A3oTHad Kucnota U ee conu. docdop: gusmyeckue u
Xnummnyeckme ceonctea. CoenHeHns dochopa: okeng docdopa (V), optodochopHas
KUC/oTa N ee CONW. YTNepoa: (PuU3Nyeckue M XMMUYECKMEe CBOMCTBA. ANNOTPONUA
yrnepoga: asMas, rpaurt, KapowuH, qynnepeHbl. CoeavHeHUs Yyrnepoa: OKCUbI
yrnepoga (1) u (1V), yronbHas Kucnota v ee conv. KpeMHUIn 1 ero coeiHeHMs.

MeTansnbl U UX COeMHEHUS

[MonoXKeHve MeTaifIoB B MEPUOAMNYECKOA CUCTEME XMMUYECKMX 3/1EMEHTOB
O.W. MeHpeneesa. MeTannbl B Npupoge 1 obLyme cnocobbl nx nonydeHus. O6ume
(hn3nyeckune ceoincTea MetasioB. ObLLME XMMUYECKME CBONCTBA META/I/I0B: peakuum
C HemeTajinaMKn, KUCMOTaMK, CONAMU. DNEKTPOXUMUYECKUIA PAL  HaNPsHKEHWUA
MeTannos. LLlenloyHble MeTanibl U UX coeanHeHus. LLienoyHosemesibHble MeTasibl U
X COeAuHeHus. ANOMUHMIA. AMQOTEPHOCTb OKCMAa W rMApPOKCuha antoMUHWA.
XKeneso. CoefHeEHNA Kefe3a U UX CBOMNCTBA: OKCUbI, TMAPOKCUAbLI U COMN XKenesa
(11w 11).

MepBOHaYasibHbIe CBefeHMsS 060 OpraHMYeCcKmMX BeLecTBax

[MepBOHaYa/bHble  CBEJEHUS O  CTPOEHWW  OpraHWYecKMX  BELLECTB.
YTneBoLOpOAb!: MeTaH, 3TaH, 3Tu/eH. VICTOYHUKN YreBOLOPOAOB: NPUPOLHBINA ras,
He(pTb, Yyronb. Kwucnopoacogepxkaiime COeAMHEHUS: CNUPTbl (METaHon, 3TaHon,
FNVLEPVH), KapbOoHOBbIE KMUCNOTbI (YKCYCHAas KMCN0Ta, aMUHOYKCYCHas KWUCNOTa,
CTeapnHOBasi M OfIEMHOBas KUCMOTbl). BUONOrMYeckn BaXkKHble BELLECTBA: XXUPbI,
[/10K03a, 6e/1Kn. XUMUYeCKOoe 3arpsa3HeHre OKpyXXatoLen cpefbl U ero nocneacTeums.



Twunbl pacyeTHbIX 3a4au:

1. BbluMcneHne MaccoBOM [0/IM  XMMWUYECKOro 3/ieMeHTa no  dopmyne
COoeIHEeHNS.

YCTaHOB/IEHNE MpOCTewein (opmMynbl BewlecTBa MO MacCOBbIM  A0NAM
XUMWYECKMX 3/IEMEHTOB.

2. BbluncneHns no XMMUYeCKUM YpaBHEHUAM KOJIMYeCTBa, 00bEMA, MaccChl
BELL,ECTBa MO KOMIMYeCTBY, 06beEMY, MacCe peareHToB UN MPOAYKTOB peakLuu.

3. PacuyeT maccoBoi1 10/1M paCTBOPEHHOrO BELLECTBa B PacTBOpeE.

[MpyMepHbIe TeMbI MPaKTUYECKUX PaboT:

1. labopatopHoe o06opyfoBaHWe W Mpuembl obpalleHns ¢ HuM. [lpaBuna
6e3onacHoi paboTbl B XMMNYECKOW nabopaTopun.

2. O4nCcTKa 3arpsA3HEHHOM NOBapPeHHOW COJN.

3. MNpr3HaKy NPOTEKaHNA XMMUYECKNX pPeakLmia,

4. MonyyeHme KACNOpoAa U n3yyeHne ero CBOMCTB.

5. MNonyyeHne BOLOPOAA N U3YUEHME er0 CBOWCTB.

6. MNpurotoBneHne  pacTBOPOB C  OMpefeneHHOW  MaccoBOW  A0nei
pacTBOPEHHOT O BELLECTBA.

7. PelleHne 3KCMEPUMEHTaIbHbLIX 334a4 No TeMe «OCHOBHbIE Kacchl
HeopraHM4YecKNX coeAnHEHWN.

8. Peakuun MOHHOro 06MeHa.

9. KauecTBeHHble peakLnn Ha NOHbI B pacTBOpE.

10. MonyyeHne aMMmaKka 1 U3y4eHue ero CBOMCTB.

11. Mony4yeHme yrnekmMcnoro rasa v n3yyeHume ero CBOMCTB.

12. PelleHne 3KcnepuMeHTa/lbHbIX 3afad no Teme «Hemetannel IV — VII
rPynn v X COeANHEHWNA.

13. PelleHne 3KCNepUMEHT&IbHLIX 3afady no TeMe «MeTaibl U Uux
COeIHEHUSA».



TemaTtunyeckoe njaaHMpoBaHWe XMmusg 8 Knacc

No Pasgen, ONEeMEHTHI
[MnaHnpyemble pe3ynbTaThbl
n/n Tema cofiep>kaHna*
XapakTepucTmka YYA
OCHOBHbIX BM/0B
[leaTeIbHOCTH
(MpeAMETHbIiA PerynatusHble [No3HaBaTenbHble | KOMMYHUKATUBHbIE JINYHOCTHbIE
pesynbTar)
MEPBOHAYA/IbHBIE XUMNYECKUWE MOHATWA (10 YACOB).
1 Mpegmet 3HaTb: OCHOBHbIE CTaBAT y4ebHble CamocToATeNbHO dopmMynmpyroT dopmMupyroT OCHOBHbIe
(1) xumwnn. BelecTsa [MOHATUS, ymeTb:3alad/n  Ha OCHOBEBbLIAENAT MCOOCTBEHHOE  MHEHWEOTBETCTBEHHOE NMOHATUA: BELLLeCTBa,
NCMNonb30BaTh COOTHECEHWsA TOro,  [hopMynunpyroT N No3nuMi, 3afatoTOTHOLLEHWE KCBOWCTBa BeLLECTB,
NOHATUA MPUUTO YXe M3BECTHO WNO3HaBaTe/bHYH0 BOMpPOCHI YYEHUIO npeameT XuMuu.
XapaKTepucTnKe yYCBOEHO Lenb
BELLeCTB o6yuatoLmmmncs
, U TOro, UTo
eLlé He U3BECTHO
2 (2) [Mpe.pawye Hne3Hatb onpegeneHneCraeaT y4e6HbIeCaMOCTOATENIbHO dopmMynmpyroT dopmmpyoT lNoHaTME 0
BELLIECTB. Ponbdusnyeckmx M3ajaynm Ha OCHOBEBbLIAENAT MCOOCTBEHHOE MHEHWEOTBETCTBEHHOE (hn3nyecKmnx n
XUMUN B XKU3HUXUMUYECKUNX COOTHECEHWA  TOro,(POpMynMpyroT M CTaBAT MOHATHLIEOTHOLLEHNE K Y4Yebe XMMMNYECKNX
YenoBeKa. ABMIEHWIN,  NPU3HAKMUTO YXKE U3BECTHO, MMO3HABATE/IbHYHO nns napTHepa ABNIEHNAX U UX
XUMNYECKNX TOro, yTo Hellenb MOHATUA oT/n4yne
peakLuid, ycnoBus WU3BECTHO JocTxeHns
TeYeHUs peakL K. XUMUN n
NCMONb30BaHN €.
VcTtopus

BO3HVWKHOBEHN A W
pa3BnTNA XMuMnmn




3 (3) [MpakTnyeckas 3HaTh: obwwmellenenonaraHne n  |[dopmmMpoBaHue 1. MnaHnpoBaHmel.MoTuBauma OCHOBHbIe
paboTta Nel:npaBuna paboTbl B1aHMPOBaHMWe rno3HaBaTe/lbHON NPaKTUYeCKoW paboTeHayyeHUs NPeaMeTYNoHATUA:  obLyme
«[1prémbl XUM. KabuHeTe; uenu Mo npegmety XUMUSA npasuna paboTbl B
o6paLLleHus cymeTb: Oobpawatbcs 2.PaspeLueHne 2.Pa3BuBatb XNUMUYECKOM
NabopaToOpHbIM  [CO CMMPTOBKOWA U CO KOH(b/IMKTa YyBCTBO TOPLOCTUKabMHETE, MNPUEMBI
060py0BaHMEM. [CTEK/ISHHOWM NOCYA0i 3.YnpasneHve 3a pOCCUIACKYtojobpaLLeHNA o
CTpoeHue noBeAeHNeM napTHepPa XMMUYECKYHO HayKY (CMUPTOBKOM,
nnameHn». 3.HpaBcTBeHHO- NPUEMbI
3TUYeCKoe o6paLLeHus Cco
OLleHVBaHWe CTEKNSHHOW
nocyaoi.
4 Meprogny YMeTb Ha3blBaTh: CtaBUTb CpaBHMBaTb, dopmynupyet BbicTanBaeT O603HaYeHne
(4) leckad cucTtemMa XMMUYecKue yyebHble uenu KnaccuuumpoBaTb MCOBCTBEHHOE MHEHWECOOCTBEHHOE XNMUYECKUX
XUMUYECKNX 9lEMEHTbl N0 WX 0606WaTb (akTbl UK NO3NLMIO LIe/IoCTHO. anemeHTOB. O6Lee
3/IEMEHTOB. CYMBO/IaM, MePUOLbl ABNEHNA MWPOBO33peHue 3HaKOMCTBO Cco
3HaKK bonbline u Mable, CTPYKTYpOii
XUMUYECKNX rpynnbl/nogrpynnel Tabnmupl 4.
3/1EMEHTOB 3HaTb 3HaKW MepBblX MeHpeneesa:
20 3/1eMEHTOB. nepuozabl 1 rpynnsbi.




5 XMMUYeCcKne 3HaTb/NOHUMaTb CT1aBaT U MposBnsaoT (hopmynunpytoT dopmumpoBaHue XMMUYeckKas
(5) [hopmynbl. -XYMUYECKme (hopmMynupytoT YCTONYMBLIA Y4EOHO-COOCTBEHHOE MHEHMEOTBETCTBEHHOrO  [hopMyna, WHAEKC,
OTHOCUTENbHBIE  [NMOHATUA: npo6nemy YPOKa,[No3HaBaTebHbIiA M No3uUMI0, 334al0TOTHOLLEeHUA KKO3(DULMEHT,
aTOMHble MOTHOCUTENbHAA CaMOCTOATE/bH OMHTEpeC K HOBbLIMBOMPOCHI, CTOATYYEHNIO MCNOMb3YA3aNUCN U UYTEHWE
MOJIEKYNAPHbIE  [aTOMHasA MCO34al0T  /ITOPUTMBHAHMAMW  CNOCO6AMNMOHATHbIE AanscnewmansHo (hopmyn.
Macchbl. MO/eKynapHas NeaTeNIbHOCTN  NpuUpeLleHns 3a4ad napTHepa NoHATUA nofobpaHHble OTHOCuTENbHA A
macca, XUMUYecKaspelleHun npobemsl CpeAcTBa.  YMeHMeaToMHas macca.
(hopmyna paboTaTb Mo niaHy oueHWUTb  cTeneHbOTHOCUTENIbHA 4
YMeTb - Onpefendrs: ycnexa NNUMONEKYNApHas
KayeCTBEHHbII n Heycnexa cBoenmacca. 3aKoH
KO/IMYECTBEHHbIN NeaTeNbHOCTH NMoCTOAHCTBA
COCTaB BeLLecTBa Mo cocTaBa
XUMUNYECKOM
(hopmyne
-BblUNCNATL:
OTHOCUTE/IbHYIO
MOJIEKYNAPHYIO
Maccy BelllecTsa
6 (6) |PacuéTnbl NnoyYMeTb  BblUMCNATLCOCTaBNATb nnaHCTPOMTb NOrnmyeckoeYmeTb pabotatb  BPOPMMPOBATH BbluncneHue
XUMUNYECKOM MaccoBYo [0N0peLleHns NpobnemMbl [paccyXxaeHue rpynne OTBETCTBEHHOE OTHOCUTESIbHO i
(hopmyrie. XNMUYECKOro yCcTaHaB/NMBaTb  Npwu OTHOLLIEHMe K y4ebe MONeKyNAPHOM
3/1eMeHTa no UYNHHO- mMaccbl  BelLlecTBa,
(hopmyne CNEACTBEHHYIO CBA3b MaccoBoiA
COeLJMHEHUS. 01 3/1eMeHTa B
XNMUYECKOM
COEUHEHNN.
YCTaHOBNeHNe

npocTeliLen




7 BaneHTHOCTb. 3HaTb CocTaBnAaTtb Co3faBatb YcTaHaB/MBaTb U Oco3HaBaTb BaneHTHOCTb

(7) |OnpepgeneHne onpegeneHne naaH peLueHusCcxXemaTnyeckKme CpaBHMBaTb  Pa3HbIEMNOTPEOHOCTb K(onpeaeneHme)
BA/IEHTHOCTU  MOMOHATUA npo6nembl MoZenu TOYKM 3pEHUS U fenaTbicaMoobpasoBaH Mo |, onpeaeneHune
(hopmyne B«Ba/IEHTHOCTb». npaBWbHbIA BbIGOP Ba/IEHTHOCTU
OMHapHbIX YMeTb  OnpefensiTh no (hopmyrne.
COeAVNHEHNSAX. Ba/IEHTHOCTb no Cpeanctea KT

(hopmyrne, cocTosLei Mpe3eHTaLms
13 ABYX 3NEMEHTOB «[MoHATKe 0
Ba/IEHTHOCTU»

8 CocTaBneHune YMeTb CocTaBnAaTtb Co3faBatb YcTaHaB/MBaTb U Oco3HaBaTb CocTaBneHue

(8) NXmmmueckmx COCTaBNATb (YOPMY/bIN/aH peLLeHusCxXemaTnyeckKme CpaBHMBaTb  Pa3HbIEMNOTPEOHOCTb Kopmyn no
(hopmyn Mono Ba/leHTHOCTH. npo6nembl MoZenu TOYKM 3peHUS U fenaTbicaMoobpa3oBaH U0 Ba/leHTHOCTMW.
Ba/IEHTHOCTY npaBW/bHbIA BbIGOP MpeseHTaL s

«[oHATME 0
Ba/IEHTHOCTU»

0 (9) [3akpenneHune YMeTb  MPUMeHATHCaMOCTOATE TbH olicnonb30Batb dopMynnposatb dopmmpoBaTb yPelleHne 3ajay u
3HAHWUA WU YMEHWU3HaHUA, YMEHWA MafeKBaTHO 3HaKOBO- COOCTBEHHOE MHEHMeyYalmnXcs  y4ebHO-yNpPaxXHEHNI no
no TEMeHaBbIKMK npvoLeHNBaTb CMMBOJ/IMYECKME N NO3NLUMIO; no3HaBaTeflbHbl  aHHOW Teme.
«BBegeHue. BbINO/IHEHUM npaBuIbHOCTb CpefcTBa, B TOMZ2.YuuTbiBaTb pasHbleMHTEpPEC K HOBOMY[TOAroTOBKa K
MepBOHaYa/IbHbIE TPEHMPOBOUYHBIX BbINO/IHEHUA uynucne  MOAENM  MMHEHUSI U UHTEpeckl My4yebHOMY KOHTPO/IbHOW
XUMNYECKME YMPaKHEHWI NOENCTBMUS N BHOCUTBCXEMbI ANA PelleHns060CHOBbIBATb marepuany npaboTe.

MOHATNS». 3afjaHuiA. HeobXxoAnMble 3ajau; CO6CTBEHHYIO crnocobam peLleHus
KOPPEKTUBbI B no3numio; HOBO 4acTHOW
NCNOSIHEHNE KaK Mo 3a4a4n
Xo4y ero

peaM3aumm, Tak 1 B
KOHLIe AeNCTBUS.




10  |KoHTponbHasA YMeTb CamocToATeNbH icnonb3oBatb dopMynnpoBaTb dopmupoBaTb y  (CpefcTBa

(10) |pabota Ne 1 nMOMPUMEHSTL  3HAHUA,0 a/leKBaTHO3HaKOBO- COOGCTBEHHOE  MHEHMeyvalmxca yyuebHo-KT K,p. Ne 1.
Teme «BBefeHWe.yMeHNA U HaBblKW,0LEHNBATb CUMBO/NYECKME 1 NO3NLNIO; no3HaBaTe/lbHbl i1 vac.
MepBOHaYa/IbHbIE [NOMTYYEHHbIE B XOAEMPaBU/IbHOCTb cpefcTBa, B TOMZ2.YuuTbiBaTb pPasHbIEUHTEPEC K HOBOMY|
XMUMUYecKne N3yyeHus [aHHOWBLINOMHEHUA unucre  MOLEIM  UMHEHWUA N UHTEpPechbl nyyebHOMY
NOHATUA». TeMb!, NEeCTBNA U BHOCUTBLICXEMbI A/11 PeLleHUSI060CHOBbIBATb marepuany n

npu BbINO/IHEHUMHEOO6X0AUMbIE 3ajad; CO6CTBEHHYIO criocobam peLueHuns
KOHTPO/bHOW KOPPEKTMBbI B no3uLuio; HOBOM 4acTHOW
paboThl. NCMOSIHEHNE KaK Mo 3a0a4m

Xo4y ero

peanusaluu,

TaK W B  KOHLE

eicTBuUA.

TEMA Ne 2. ATOMblI XUMNYECKUXI/IEMEHTOB (9 vacos).

1 (11)|OcHoBHbIe 3HaTb CTpoeHneCamoCTOATENbH oCtaBaT nOTCTamBaTb CBOH dopmumpoBaHue lMnaHeTapHas
cBedeHus oaToma, COCTaB0OHapYXMBaKOT (hopMynunpyroT TOUKY 3peHus, MHTEpeca MOJe/Nlb  CTPOEHUA
CTPOEHMMN aTOMa. @ATOMHOro Aapa,m (hopmynupyroTnpobnemy YPOKa,npuBoAUTL K KOHKpeTHOMYyaToma.

onpeaeneHne npo6nemy. CaMOCTOATE/bH 0@PrymMeHThI, XUMNYECKOMY CocTtaB aToma: a4po
M30TOMOB, TpU BUAA CO3JalT  arOPUTMIMOATBEPXKAANA NX3NEMEHTY (NPOTOHBI,
N3nyyeHus, neaTenbHOCTM  npuhakTamn. Pasnnyatb B HENTPOHbI) n
ornpegeneHue peLleHnn Npo6sieMbl YCTHOM PeYn MHeHMe, 3/1IEKTPOHBI.
NOHATUA N0Ka3aTeNbLCTBa, soTonel.
«XUMUYECKNIA rmnoTesbl. XVUMUYeCKNii
3/1eMEHT». anemeHT. CpefcTsa
VKT Awnck
«CTpoeHne aToMa»




2 CTpoeHune YMeTb YunTbiBaloT BbibupatoT JorosapusaoTca 0 (OnpegenawT ONEeKTPOHHas
(12) [2NEKTPOHHbIX COCTaBNATb:  CXEMbIMpaBuiIo BOCHOBaHUA MCOBMECTHO CBOO NNYHYI0000NI0YKa  aToMa.
060/104eK aTOMOBCTPOEHUA aTOMOB|N/1aHMPOBaHNN deMTepMM ANANeATeNbHOCTH, nosuymio, SHepreTnyeckme
XUMNYECKNX nepBbIX KOHTpone  crocobaknaccugukaymm NpUXoAAT K obLieMyafeKBaTHYHO YPOBHM
3/1EMEHTOB. 20  3/1eMeHTOB  BjpeLLeHus, Mpeobpa3oBbiBaTb  [pelleHnto, B ToMaMddepeHLMpoBaH |(3aBepLLEHHbIN,
NepuoaNYeCcKOM OCYLLIeCTBNAIOT NH(OpMaLNIo n3uumcne MHYIO  CaMOOLeHKYHe3aBepLLEHHbIN)
CUCTEME - 0OBACHATDL:MOLLIArOBbIl OLHOTO  BMAA  BCTO/IKHOBEHWIO CBOMX  NapTHepoBCpeacTBa WKT]
(hM3MYECKUIA  CMbIC/IKOHTPO/b APYro un BblOMPATLUHTEPECOB ycrnexoB B yuebe  [MpeseHTauus
HOMEpOB rpynnbl ” nns  cebs  yaobHyro «CTpoeHune
nepuoja, K KOTopbim (hopmy (hmkcauun 3N1EKTPOHHbIX
NPUHALNEXUT npesAcTaB/eHNs 060/104eK aToma»
anemeHt B [ICX3 NH(opMaLun
A.1.  MeHzeneesa,
3aKOHOMEPHOCTH
M3MEHEHNA CBOWCTB
3/1EMEHTOB B
npesgenax MalbIX
NnepuosoB U rNaBHbIX
nogrpynn.

3 Mepuognuecknii  3HaTb CtaBUTb CpaBHMBaTb, dopmynupyet BbicTanBaeT Meproanyeckuii
(13) [3aKkoH NhopmynnpoBKy yyebHble uenu KnaccuuumpoBaTb MCOBCTBEHHOE MHEHWECOOCTBEHHOE 3aKOH n
nepuogmnyeckas  [Neproamnyeckoro 0606WaTb (akTbl UK NO3NLMIO LlenocTHoe nepuoanyecKas

cucTtema 3aKOHa, OnpeaeneHne ABNEHNA MWPOBO33peHNe cucTtema
XNMUYECKUX nepunoaa, XNMUYECKUX
aneMeHToB  [.W.(hm3nyecknii  CMbICh 9/IEMEHTOB
MeHpgeneesa. Ne nepuoaa, [0.1.  MeHpeneesa.
onpegeneHve ['pynnbl 1 nepuoasbl

rpynnbl, (U3NYeCKMii
cMbIc Ne rpynnebl.

nepuoaNYECKON
CUCTEMBI.
Cpepnctea KT
«[1.3. 1 MN.C xnm.
9/1IeMEHTOB»




4 VloHHas cBA3b. 3HaTb/NOHUMaTb CamocToATeNbH CTtaBaT n OTcTamBatb CBOKO dopmumpoBaHue CTpoeHune
(14) - XMMMWYECKOE0 06HapYXMBatoT — ((hopMyMpyoT TOUKY 3peHus, MHTEepeca MOJeKYy/. VoHbI
MOHATUE: NOH, 1 (hOPMYNINPYIOT npobnemy YPOKa,npuBoAUTL K KOHKPETHOMY|MOIOXUTENbH ble 1
NOHHaA npo6nemy. CaMOCTOATE/bH 0@PryMeHThI, XUMNYECKOMY OTpULATENbHbI
XMMMYecKas  CBA3b CO3JalT  arOPUTMIMOATBEPXKAANA NX3NEMEHTY e.
YMeTb nesaTeNlbHOCTN  npudakTamu. Pasnnyath B O6pa3oBaHune
-0NpeaensTb NOHHYHO peLleHnn Npo6sieMbl YCTHOM PeYn MHeHMe, MNOHOB. VloHHas
CBA3b B XUMWYECKUX N0Ka3aTeNbLCTBa, XUMNYECKaa CBA3b.
COeIHEHNSX, rmnoTessbl. CpeacTsa VKT
COCTaBNATb  CXEMbI Mpe3eHTaLma
06pa3oBaHus «/10HbI. VloHHas
MNOHHBIX COEVUHEHWIA. CBSA3b»
5 KoBanieHTHas 3HaTb CtaBUTb CpaBHMBaTb, dopmynupyet BbicTanBaeT KoBanieHTHas
(15) HenonspHas onpeaeneHne yyebHble uenu KnaccuuumpoBaTb MCOBCTBEHHOE MHEHWECOOCTBEHHOE HeronapHas CBA3b,
XMMUYeckas HEenonspHoN 0606WaTb (akTbl UK NO3NLMIO LlenocTHoe CXembl 06pa3oBaHuA
CBA3b. KOBaJIEHTHOW  CBA3W, ABNIEHNA MWPOBO33peHNe CBA3W, 3/1EKTPOHHaA

MEeXaHN3M
06pa3oBaHMs
CBA3N.

7
CTPYKTYpHas
(hopmybl.
CpeacTsa
Mpe3eHTauuns
«KoBaleHTHasA
HernonspHas CBA3b»

VKT




6 KoBanieHTHas 3HaTb CamocToATeNbH icnonb3oBatb dopMynnpoBaTb dopmmpoBaTh Y KoBanieHTHas
(16) |nonsipHas onpeaeneHne 0 afleKBaTHORBHaKOBO- COOGCTBEHHOE  MHEHMEYYaLLMXCA  yUYebHO-MoNspHas CBSI3b.
XMMUYeckas aMeKTpooTpuLate  |oueHnBaTb CUMBO/NYECKME 1 NO3NLNIO; nosHaBaTe/lbHbl  CXeMbl
CBA3b. ONIEKTPOOT/IbHOCTH, NnpaBWIbHOCTb CpeAcTBa, B TOMR2.YuuTbIBaTb pasHble MHTEPEC K HOBOMYOOpa30BaHWSA 3TOr0
pULATENbHOCTb.  |KOBA/IEHTHOIA BbINONHEHWS unucre  MOLEIM  UMHEHWUA N UHTEpPechbl nyyebHOMY TMna CBA3N.
NoNSPHOW CBA3W,IeNCTBMS Y BHOCUTLCXEMbl AN pPeLleHns060CHOBbIBAaTb marepuany NONEKTPOHHbIE U
MexaHu13Mm HeobXxoAnMble 3ajad; CO6CTBEHHYIO crocobam peLLeHUCTPYKTYPHbIe
06pa3oBaHNs  CBA3WU.KOPPEKTUBSI B no3uLuio; HOBOM 4acTHOM(OpMy bl
YMeTb  OMpefensdTbUCroNIHeHe KaK Mo 3a0a4m [IBYXaTOMHbIX
KOBa/IEHTHYIO Xo4y ero MOMeKYy/.
MONAPHYIO CBA3b peanusaluu, SneKTpooTpuLy
B COEIMHEHUAX, TaK 1 B KOHUe aTeNIbHOCTb.
3anucblBaTb  CXEMYENCTBUS. CpeacTsa VKT]
06pa3oBaHus CBA3MN. Mpe3eHTayms
«KoBaleHTHasA
nonapHaa CBA3b»
7 (17)Metannnueckas [3HaTb/MOHUMATb MpuHnmatoT NCamoCTOATENBHO YUNTLIBAOT  pasHbleBblpaxaloTt BsavmopelicTaue
XMMUYecKas CBA3b XMMUYECKOoe COXPaHAT Y4ebHYHCO34al0T  arOPUTMMHEHUSA U CTPEMATCA KafLeKBaTHOe aTOMOB  MeTa/1/10B
MOHATYE: 3aflady, NNaHUPYHOTAEATENILHOCTU  NPUKOOPANHALUA MOHVMaHVe NPUYMHMEXAY Co60on -
MeTa/IINYeCKas CBA3bICBOM  [eNCTBUA  BpeLUeHMM  Npo6aeMpasnnyHbIX NO3NLMIA Bycrnexa M HeycnexaobpasoBaHue
COOTBETCTBUK pas3fIMyHOro COTPYAHMNYeCTBe y4e6HoN MeTa/TIMYECKOWA
c MOCTaBNEHHOMXapaKTepa OCHOBHbIX NeaTeNbHOCTH CBSA3N. Cpepcrtsal
3afa4el UNOHATWI VKT TpeseHTauus
YC/IOBUAMU ee «MeTanmyeckas
peanmnsagnn CBA3b»




8 0606LeHVe NYMeTb CtaBUTb CpaBHMBaTb, dopmynupyet BbicTanBaeT 0606LeHVE 1
(18) [cucTemaTmzaumst [NPUMEHSATb  3HaHWS,)y4eBHble Lieu KnaccuuumpoBaTb MCOBCTBEHHOE MHEHWECOOCTBEHHOE cucTematm3sa, ns
3HaHWi OyMeHus, HaBbIKW, 0606WaTb (hakTbl UK NO3NLMIO LlenocTHoe 3HaHWI No Teme
XUMNYECKNX NonyyeHHble npu ABNEHNA MWPOBO33peHe «ATOMBI
aNEMeHTax. N3yyeHnn XNMUYECKUX
NAHHOW Tembl, npu 3/1EMEHTOBY.
BbINOHEHWM BbinonHeHve
TPEHNPOBOYHbIX YMPaXXHEHWIA.
3afiaHni 7 MoaroToBka K
YMPaXXHEHWIA. KOHTPO/bHOW
pabore.
0 KoHTponbHas YMeTb CtaBUTb CpaBHMBaTb, dopmynupyet BbicTanBaeT KoHTposb
(19) |pabota Ne2 MOMPUMEHSTH 3YH,yuebHble Lenu Knaccuguumposatb MCOBCTBEHHOE MHEHMECOBCTBEHHOE 3HAHUIN,  YMEHWIA,
TemMe «  ATOMbINONYYEHHbIE npu 0606WaTb (akTbl UK NO3NLMIO LlenocTHoe HaBbIKOB,
XNMUYECKUX N3y4YeHn TeMbl ABNIEHNA MWPOBO33peHNe NONYYeHHbIX  Npu
3/1EMEHTOB» «ATOMblI M3yYeHUN  [aHHOIA
XNMUYECKUX TEMBbI. CpencTsa
3/1EMEHTOBY. MKT K. p. Ne2
lyac.

TEMA Ne 3. MPOCTbIE BELWWECTBA (7 yacos).




1 IMpocTble YMETb: CamocToATeNbH icnonb3oBatb dopMynnpoBaTb dopmmpoBaTh Yy MonoxkeHwne
(20) pBewecTBa - XapakTepu3oBa Tb: |0 afleKBaTHOBHAKOBO- COOCTBEHHOE MHeHMeyYalmnxcs y4ebHO-3/1eMeHTOB
MeTabl. CBA3b MeXayoLieH/BaTb CUMBOJINYECKME 1 No3numIo; no3HaBaTe/lbHbl  iMeTa/10B B
CTPOEHNEM NNPaBUIbHOCTb cpefcTBa, B TOMZ2.YuuTbiBaTb pasHblenHTepec K HosBomy|[ll.C.X.3. O..
CBOWCTBaMU BbIMO/IHEHUA unucre  MOLEIM  UMHEHWUA N UHTEpPechbl nyyebHOMY MeHpeneesa
MeTa/1/10B NEeCTBNA U BHOCUTBLICXEMbI A/11 PeLleHUSI060CHOBbIBATb marepuany nCTpoeHne aToMOB
NCMNonb30BaTh HeobXxoAnMble 3a/au; CO6CTBEHHYIO crocobam pelleHusaMeTanioB.  O6Lme
NPUoOGpeTeHHbIE KOPPEKTMBbI B no3nLmnio HOBOM yacTHOW(U3nYeckme
3HaHWA ANANCNONHEHNE KaK Mo 3a/aun CBOWCTBa METa/1/10B.
KPUTUYECKOW OLIEHKMXOAY ero CpeacTtea VKT]
nHpopmaLmn Opeann3sawmm, Junck
MeTannax, TaK N B KOHLe «BeLlecTsa 1
NCMNONb3yeMbIX BlAeNCTBUSA. NX NpeBpaLleHns»
ObITY.
2 IMpocTble YMeTb dopmmpoB YMeHue YMeHne coTpyaHNYaTbLBbICTpanBaeT MonoxkeHwne
(21) |ewiecTBa - XapakKTepu3osa aHue paboTatb CC yumMTeNIEM B MOUCKE MCOBCTBEHHOE 9/1EMEHTOB
HemeTa bl Th! NMOHATUA O y4eBHUKO, cobope  MH(OpMaLWK,LLENOCTHOE HemeTa/1/10B B
NoMoXeHne HemeTan NOMO/THNTENbHO C/NyLLaTh €ero. MWPOBO33peHNe nepuoaNYeCcKOM
HemeTa110B Bax, a/l/I0TPONu i nuTepaTypoli v ApPrymeHTUpyrT CBOOPOpPMUpPYET cucteme. CTpoeHue
NnepuoANYeCcKoM N UX CBOMCTBaXx nepuoNYecKom no3unuuio MNoOHATNA 0aTOMOB HemeTasl/10B
cucTeme;  CTPOEHUE CUCTEMON KOOPAVHUPYIOT €ee CHemeTannax, KoBaneHTHas
aTOMOB HEMET&a/1/10B no3uLnn NapTHEPOB B (a/1/10TPOMNUK HeronapHas CBA3b.
COTPYLHNYecTBe dunsnyeckne
CBOWCTBa
HemeTa/1/10B.

ANnoTponus.




3 KonunyecTso M3HaTb/NOHMMATb MprHUMatOT U CamocTosTenb YUNTLIBAOT  pasHbleBblpaxaloT KonunyecTso
(22) |monspHas  macca-XMMU4YecKue CoxpaHsatoT y4ebHYOHO co34atoT MHeHuA MageKBaTHoe BelllecTBa 1
BeLLleCTBa. MOHATUA: MO, 3ajauy. NropuTM™ CTpemATCA KMOHVUMaHWe NPUYNHEANHULIBI ero
MonApHas mMacca MnaHupytoT csoun/leaTensHoCcTH KOOpAMHaummn yyebHoycnexa n Heycnexa [M3MepeHus:
YMeTb  BbIUMCNATL:AENCTBUA BMpu peLeHNnaeaTeNbHOCTH MO/1b, MMOJ1b,
MONAPHYID ~ Maccy,COOTBETCTBUM cnpo6aeM pasNMYHOropas/INYHbIX MO3ULMIA B KMO/Ib. [1OCTOAHHAA
KO/IMYecTBO MoCTaBNeHHOM XapakTepa OCHOBHbIXCOTPYAHUYECTBE ABoragpo.
BelLecTBa 3afayel UINOHATWI MongpHasa  macca.
YCNOBUAMMU ee Cpepnctea KT
peann3saunn Mpe3eHTauus
Konunyectsa n
MonspHas  macca
BeLLLeCTBa.
4 MonspHbIn 06bEM3HATL/MOHMMATb LlenenonaraHue dopmmnpoBaHune PaspeLueHune 1.MoTuBauusa [MoHATKe O
(23) rasos. 3aKOH- XUMWYECKOEW NMNaHnpoBaHme rno3HaBaTe/lbHOW KOH(b/IMKTa HayyeHus NpeaMeTyMONAPHOM 06beme
ABOragpo MOHATME: MOJIAPHbIN uenu YnpasneHne XUMUS rasos. HopmanbHble
06beM YMeTb nosefeHnem napTHepa [2.Pa3BnBaTh yC0BUA.
- BblUMCNATL: MO YyBCTBO ropaocTUCneacTBMe  3aKoHa
KonuyectBy (macce) 3a poccuicKyto/ABoraapo.
razoobpasHoro XnMmnyeckyro Hayky|Cpeactea MKT
BeLLEeCTBa ero 06bLem, 3.HpaBCTBEHHO-  [«MONSIPHBI 06BLEM
no 06bemy 3TNYECKoe rasos. 3aKoH
rasoobpasHoro OLleHVBaHWe ABOragpo»
BelLecTBa ero

KONNYecTBO (Maccy).




5 PelleHune YMeTb CtaBUTb CpaBHMBaTb, dopmynupyet BbicTanBaeT BbinonHeHue
(24) pBapady ¢ MCNosb30BNPUBOAUTL  PaCcHETbIyYeOHble Lien KnaccuuumpoBaTb MCOBCTBEHHOE MHEHWECOOCTBEHHOE YMpaKHEHW C
aHVWeMm NOHATUIA  No  opmynam ¢ 0606WaTb (hakTbl UK NO3NLMIO LIe/IoCTHO. MCNO/Mb30BaHN
«KOJINYECTBO MNCNONb30BaAHNEM ABNEHMNS MUPOBO33peHNE eM NOHATUIA:
BeLLeCTBay, NOHATWIA: N/, «06BEMY,
«MONAPHasA Mm, M, NA. «MOJIb»,
macca», «KOMMYECTBO
«MOSISIPHBIN BeLLecTBa»,
06bEMY, «Macca,
«4nCcno «MO/ISIPHBIN
ABOrafpo» 06bEM>.
6 0606L1eHNe nymeTb OueHunBaroT Bbi6rpatoT Hanbonee [Y4acTByHoT B OBnageHne PeLueHwne
(25) [cwucTemaTmMsaums [NPUMEHATb  3HAHWSA,NPaBUIbHOCTb 9PPEKTMBHbIE KONNEKTUBHOM HaBbIKaMu Anf3agay 7
3HaHWI N0 TeMe  yMEHWA, HaBblKN MPUBbIMOIHEHMNS CNocobbl  peLleHunsobCyXKaeHUN NPo6IeM,MPaKTUYeCKOM YMPaXXHEHWIA.
«[pocTble BbINOJIHEHNM NeliCTBMS Ha YpOBHE3ajau, NPOsBNAT [eATeIbHOCTU MogroToBka K
BeLLecTBay. TPEHNPOBOYHbIX afleKBaTHOW KOHTPONNPYHOT MaKTUBHOCTb BO| KOHTPO/bHOW
YMPaXXHEHW VPETPOCMEKTUBH  OMOLEHMBAIOT B3aMMOfencTeumM  ans pabore.
3a/jaHui. OLLEeHKM npoueccun peLueHus
pe3ynbTar KOMMYHWKaTUBHbI X Y
no3HaBaTe/lbHbIX
3aja4
7 KoHTponbHas YMETb MprHUMaoT K CamMocToATeNIbHO YUNTBIBAKOT BbipaxaloTt KoHTposb
(26) pabota Ne 3 MONPUMMEHATb  3HAHWSA,COXPAHAKOT Y4eOHYICO34al0T  airOpUTMpasHble  MHEHWA  MafeKBaTHOe 3HaHWIA,  YMEHWIA,
Teme  «[1poCTbleyMeHUs, HaBblKK Npu3agady, NIaHUPYHTAEATeIbHOCTA — NPUCTPEMSATCA KNOHWMaHWe NPUYNHHaBbIKOB,
BeLLecTBa» N3YYEeHUN TeMbI CBOM  [eNCTBMA  BpelleHun  npob6aeMKOOpAMHaL M ycrexa u HeycnexalnonyquHblx npu
«[pocTble COOTBETCTBUU pasnN4YHoOro pasNyHbIX NO3ULMNIA By4YeBHOM N3y4YeHUn  JaHHOM
BeLLeCTBax. C MoCTaBNeHHOMXapakTepa OCHOBHBLIXCOTPYAHWNYECTBE [eATeIbHOCTU TEMbI. Cpepctsa
3agauyel UNOHATWI MKT K. p. Ne3
YCNOBUAMU ee 1yac.
peanu3aumm

TEMA Ne 4. COEANHEHNA XNUMWYECKNX S/TIEMEHTOB (14 yacos).




1 CTteneHb 3HaTb onpeaeneHnedopmmnpoBaHme YMeHve pabotatb cPopmMynupytoT dopmumpoBaHue (hopmy bl
(27) |okucneHus MOHATMS  «CTEMEHbNMOHATUS O CTeneHuy4ebHUKOM, COO6CTBEHHOE MHEHMEOTBETCTBEHHONO  |OMHAPHbIX
OKUC/EHUA». Y METbOKUCNEHNA A0NONHUTENbHOA M NO3NUMIO, 3a[at0TOTHOLLEHUS KCOeLVHEHWIA MO
onpeaensaTb CTENeHb, NNTEPaTypOi MBONPOCSI, CTPOATYYEHUIO WCMONb3YACTENEHN
OKMCNeHus no, MepuoanNYEeCcKoin MOHATHbIE AanscnewmansHo OKMCNeHns, 06LLmiA
(hopmye BeLLecTBa u CUCTEMOA napTHepa NoHATMUS noao6paHHbIe cnoco6
CocTaBnatb CPeAcTBa.  YMeHUemx Has3BaHus.
(hopmy/bl no oLeHUTbL  cTeneHLCpeacTsa VKT]
CTEMEHN OKWUCNEeHWUS, ycnexa nnulfpeseHTauma
MNCMNonb3ya Npu 3TOM Heycnexa «CTeneHb
pag OKWUCNEHNSA»
3N1eKTpOOTpULIATENbH
0CTU
2 BuHapHble YMETb CTaBAT 1 [MposBnaoT dopmynnpyroT dopmupoBaHme HOMeHKaTypa
(28) [coeamHeHus - Ha3bIBaTh: (hopmynupytot YCTONYMBBIV Y4e6HO [COBCTBEHHOE MHEHMEOTBETCTBEHHOIO  XMMUYECKUX
MeTas0B NOVHapHbIe npo6niemy — MO3HaBaTe/lbHbIA | NO3ULMI0,  33Aat0TOTHOLLEHNS KCoeVHEeHNI
HemeTas10B8 COeAVHEHUSA MO YPOKa, NHTEPEC K HOBbIM BOMPOCh!, CTPOATYYEHUIO UCMNONb3YysAHa
NX XUMNYECKUM CaMOCTOATE/bH 3HaHMAMK CNOCO6aM [MOHATHbIE AansdcneynansHo npumepe
(hopmynam; 0 co3faroT peLleHns 3agau napTHepa NoHATUSA nofobpaHHble OMHapHbIX
onpeaenaTh: aIropuUTM™ CpefcTBa. YMeHWECOeaNHEHNIA,
CTEMeHb OKWUCNEHUALEATENIbLHOCTU  Mpu OLEHUTb  CTEMNEeHbLCOCTaB/IEHNE
3/1EMEHTOB BpewweHMn npob6sembl ycnexa MANopMyn  GUHapPHBIX
COeANHEHUSAX. paboTaTb Mo nnaxy, Heycnexa 06beJUHEHNA.
CpeacTsa VKT]
Mpe3eHTauuns
«BUHapHbIe

COEANHEHUA»




3 Okcunabl. JleTyune3HaTb/NnoHMMaTb 1.®opmunpoBsatb 1.®opmumpoBsatb 1.CoBepLueHcTBOBaT  [PassBuTne Okcnabl 1
(29) |BogoponHble XUMNYECKOe YMeHMe  YyYMTbIBATbYMEHME  MPOBOAUTbLb YMEHNEBHYTPEHHEN neTyune
COeAVHEHUSA. MoHATHE: OKCW[bIBbIAeNIeHHble CpaBHeHwue MOorosapmBaThbCA “nosnumm BOAOPOAHbIe
YMeTb Ha3blBaTh: yuuTenem Knaccuukaumio  NonpuxoanTb K 0OLLEMYILLKOIbHMKA HacoeaNHeHNs:
OKCUAbI no NXOPUEHTMPbI LeliCTBUSA3aAaHHbIM peLleHunto BYpOBHe CocTaBneHue
(hopmynam B HOBOM Y4eOHOMKPUTEPUAM; COBMECTHOM NONOXMUTENILHOT  OXMMUYECKUX
ornpefendTb: CTeneHbMarepuane B NeaTeNbHOCTH; OTHOLLEHUA Kthopmyn, nx
OKUCNEHUSA COTpyAHUYecTBe  C2.P0OpMUPOBATH y2.Pa3BMBaTb  YMeHMeLLKOoNe, MOoHUMaHUsAHa3BaHWe. CpeacTaa
3/IEMEHTOB B OKCUAAXyUNTENEM; yyaLumxcs NPOAYKTMBHO HeobxogmmocT KT lNpe3eHTauus
2. MNnaHnpoBaTtb CBOUNpPeACTaBeHNe opaspeLuaTb yyeHus, «OKCHAabI»
nencTema HOMeHKnaType KOH()/INKTbI Ha OCHOBEBbIPAXXEHHOI0 B
B COOTBETCTBUU HeopraHNYyeckmnx yyeTa WHTEPecoB uMnpeobnagaHm
c MOCTaBNEHHOWCOEANHEHWIA; nosuvuuii  Bcex  eroyye6Ho-
3agauyel n Y4aCTHUKOB, nosHasaTe/lbHbl X
yC/IOBUAMU ee MOTWBOB 7
peanunsauunn. npegnoyYTeHnn
coLMaibHOro
cnocoba  OLEHKM
3HaHWM
4 OcHoBaHuA. 3HaTb/NOHMMaTb MprHUMatOT U CamocTosTenb YUUTLIBAKOT pasHble  BblpaxaloT CocTaB 1
(30) XUMNYECKNE COXPaHSAT Yy4ebHYOHO CO34at0TIMHEHUNS N CTPEMATCA KadeKBaTHOe Has3BaHue
MOHATUA: OCHOBaHWA,3afa4vy, NAaHUPYOTAITOPUTM KoopAuHaLmm MOHWMaHNe NPUYNHOCHOBaHWIA. X
LLLenoyn. YMeTb CBOM  [eiCTBMA  BAEATENbHOCTM  MPUPas/IMyHbIX NO3ULMIA Bycnexa U Heycriexakiaccugpukaum .
-Ha3blBaTb: COOTBETCTBUU peleHnn  NpobnemcoTpyaHMUYeCTBe y4e6HoiA WHankaTopbl.
OCHOBaHWA MO  MXC MNOCTaB/IEHHOWA pasnnyHoro eATeNbHOCTYU CpeacTtea VKT]
(hopmynam 3aaqei MxapakTepa OCHOBHbIX MpeseHTaL A
-COCTaBNATh: YCNOBUAMM eenoHATI «OCHOBaHUA»
XUMUYECKune peann3aunm J1.0.
(hopmy/bl
OCHOBaHWIA; -
onpeaenaTh:
OCHOBaHMA N0  WUX
(hopmynam




(31)

Kuncnotbl:
COCTaB,
HOMEHK/aTypa.

3HaTb/NOHUMaTb 1.®opmunpoBsatb 1.®opmumpoBsatb 1.CoBepLueHcTBOBaT  [PassBuTne CocTaB 1
-XVIMUYeckoe YMeHMe  YyYMTbIBATbYMEHME  MPOBOAUTbLb YMEHNEBHYTPEHHEN HasBaHMe  KWUCNOT.
MOHATWE:  KWCNOTa,BblAeNeHHble CpaBHeHwue MOorosapmBaThbCA Mnosnumm Nx  knaccugukaum
enoys. YMeTb  -lyuymTenem Knaccuukaumio  NonpuxoanTb K 0OLLEMYILLKOIbHMKA Has. VHamkaTopbl.
HasblBaTb:  KUCNOTbIOPUEHTUPbI AeACTBUARAAAHHbIM peLleHunto BYpOBHe Cpepacrsa KT]
no ux opmynam -B HOBOM Y4eOGHOMKPUTEPUAM; COBMECTHOM nonoxuTensHor  ollpeseHTaymsa
COCTaB/IATH: marepuane B NeaTeNbHOCTH; OTHOLLEHUA K«Kwucno tbi» J1.0.
XUMUYECKNE coTpyAgHuyectBe  c2.dopmupoBatb  y2.Pa3BmBaTb  YMEHMELLKOMe, MOHUMaHWUS
(hOpMYnbl KUCNOT  [yuuTenem; yyaLumxcs NPOAYKTMBHO HeobXxoAMMOCTH
-onpefensTh: 2. MNnaHnpoBaTb npeacTasfeHne OpaspeLuaTtb yueHus,
KACNOTbl MO WXCBOWM  [eiCTBUS  BHOMEHKnaType KOH()/INKTbI Ha OCHOBEBbIPAXXEHHOI0 B
(hopmynam. COOTBETCTBUN HeopraHNYyeckmnx yyeTa WHTEPecoB uMnpeobnagaHm
C NOCTaB/IEHHOM coe1HEHWI nosuvuuii  Bcex  eroyye6Ho-
3aavei n Y4aCTHUKOB, nosHasaTe/lbHbl X
yC/IOBUAMU ee MOTWBOB 7
peanu3almn. npegnoyYTeHnn
coLMaibHOro
cnocoba  OLEHKM
3HaHWM




6 (32)/Conun. 3HaTb/NOHUMaTb dopmupoBaHue YMeHue YMeHne coTpyaHNYaTbLBbICTpanBaeT CocTaB n
-XVIMUYeckoe MOHATMS O consax upaboTaTb CC yuuTenem B NOUCKe MCOBCTBEHHOE HOMEHKNaTypa
KpucTannnyeckue  |Mx CBOMCTBax Y4eOHNKOM, cobope  MH(OpMaLWK,LLENOCTHOE COfeil.
peweTkun. Coneb. [0NONHUTENbHOA CNyLlatb ero. MWPOBO33peHNe CocTaBneHue
YMeTb NUTepaTypoii MAPrymeHTUpYOT cBoto|dopMUpyeT (hopmyn conei.

- Ha3bIBaTb: nepuonYecKom nosuunto NNOHATUA 0CpeacTtsa VKT]
conm no nx CUCTEMON KOOPAVHUPYIOT €ee CHemeTannax, Mpe3eHTaLms
(hopmynam no3uLMn NapTHEPOB B (a/1710TPOMKUK «Conu» J1.0.
-COCTaBNATh: COTPYLHNYecTBe
XUMUYECKNE
(hopmynbl conei;
onpeaenaTs:
conm no nx
(hopmynam
7 (33)|KpucTannunueckue [3Hatb TUnbll.®opmMmpoBaTyMeHN|1.PopMUPOBaTL 1.CoBepLueHCcTBOBaTL [Pa3BuTHe BellecTBa
peLueTKu. KPUCTa/IIMYECKUX e YyuuUTbIBaTbyMeHe  MPOBOAUTLYMEHME BHYTPEHHeiA MO/eKYNAPHOro
PELLUETOK. YMeTbBblAeNeHHbIE CpaBHeHue MaoroBapuBaThCA nnosmuun CTPOEHUSA.
XapakTepu3oBaTb  MyunTenem Knaccuukaumio  nNonpuxoanTb K 06U.I,eMyJLUKO.I'IbHVIKa Ha3aKOH MOCTOAHCTBA
OOBACHATL CBOMCTBAOPUEHTUPLI AeCTBUSA3a4aHHbIM peLueHnto BYPOBHE BELLIECTB.
BELLeCTB Ha B HOBOM Y4eOGHOMKPUTEPUAM; COBMECTHOM nonoXuTensHoro |MonekynspHble,
OCHOBaHWUK BuAaMaTepuane B2.DopMUpoBaTh Y{AeaTeNlbHOCTH; OTHOLLEHWSA KWOHHbIe, aTOMHbIE U
XUMUYECKON CBA3U UCOTPYAHMYECTBE  Clydalimxcs 2.Pa3BuBaTb  YMEHMWELLKO/E, MOHNMAHNA [MeTalINYECKME
Tmna yuuTeNEM; npeacTaBneHne O[NMPOAYKTUBHO HeoOX0AMMOCTU  [KPUCTASIINYECKME
KpucTaninyeckor 2. MnaHnpoBaTb CBOMHOMEHKATYpe paspeLuatb y4eHus, peLleTKu.
PELLETKN. neicTBNABUSA BHEOpraHn4eckmx KOH(NMKTbI HA OCHOBEBbLIPaXXEHHOr0 BCpepactea KT
COOTBETCTBUN CCOeLUHEHNI yyeTa WHTEpecoB uMnpeobnagaHm Mpe3eHTaLms
NMOCTaB/IEHHOM no3vuuin -~ Bcex  eroy4vebHorno3HaeaTeNb«Kpuctaninyeckme
3aaqei n Y4aCTHUKOB HbIX MOTWBOB  MPELLETKN»
YCNOBUAMM ee npeanoyYTeHnn
peanunsauunn. coLManbHOro
cnocoba  OLEHKM
3HaHWI




8 UuncTble BellecTBa3HaTb CT1aBaT U MposBnsaoT (hopmynunpytoT dopmumpoBaHue lMoHATKe O
(34) 1 cmecwm. orpefeneHue (hopmynupytoT YCTONYMBbINA Y4e6HO [COOCTBEHHOE MHEHWEOTBETCTBEHHOIO  [MUCTOM BeLLECTBe U
MOHATUIA  «UYUCTbIENPOGNEMY YpOKa,—  MO3HaBaTe/IbHbIAM MO3ULMI0, 3a4at0TOTHOLLEHUS KCMecu, UX OTnYKe.
BelllecTBa» , CamMOCTOAATe/bH OMHTEpeC K HOBbLIMBOMPOCHI, CTOATYYEHMIO UCNONb3YATpPUMeEpPbl  CMeCei.
«CMECK», NX CO34al0T  /ITOPUTMBHAHMAMW  CNOCO6AMMOHATHbIE AanscnewmansHo Cnocobbl
OT/INYMe. NeaTeNIbHOCTN  NpuUpeLleHns 3a4ad napTHepa NoHATUA nofobpaHHble pasfeneHunst CMeceil.
YMeTb pasnnyatbpeLleHMn  npo6emsl cpeactBa.  YMeHMe3HauyeHMe cmecell B
0ZlHOPOAHbIE npaboTarhb Mo niany, OLEHUTb  CTENEHLNPUPOAE W >KU3HU
Heo4HOPOAHbIE ycnexa nnuyenoseka. CpeacTsa
CMecCW, pa3fenaTb UX; Heycnexa cBoeNKT lMpeseHTauus
3HaYeHue Cmeceli B NeaTeNbHOCTH «YunCTble BeLLEeCTBa
npupoge W  XW3HU n cmecu» J1.0.
yesioBeka.
0 MpakTnyeckas 3HaTb NpaBuna MprHUMatOT U CamocTosTenb YUUTLIBAKOT pasHble  BblpaxaloT Pa3geneHue
(35) |paboTta Ne2 o6paLLleHus CCOXPaHAT YYeBHYHOHO CO3[at0TMHEHNSA 1 CTPEMATCS KageKBaTHOe 0[JHOPOAHbIX 7
OuuncTka nabopaTopHbIM 3afa4vy, NAaHUPYOTAITOPUTM KoopAnHaLmm NoHUMaHue NPUYNHHEOLHOPOLHbI X
3arps3HEHHOW 060pya0BaHMEM, CBOM  AEWCTBMS  BEATENbHOCTM  MPUPa3MYHBIX MO3ULMIA ByCrexa U HeycrnexacMecen, paboTta C
MOBapPEHHOIA CoMn |cNOCcobbl pPa3aeneHnsCooTBETCTBUN peleHn  NpobnemcoTpyaHMUYeCTBe yye6HoiA NnabopaTopHbI M
0AHOPOLHbIX CMeCeiA.|C nocTaB/IEHHONPA3NYHOIO NeaTeIbHOCTH obopyfoBaHue M.
YMeTb  NpoBOAMTH3aAauei MxapakTepa OCHOBHbIX MpakTnyeckas
pa3faeneHneM CMeCcenycnoBuamm eenoHATUNI paboTa Ne 2 1 vac.
(hunbTpOBaHNEM  Vpeasin3auum
BbINapvBaHUeM.
10 |MaccoBasa n 3HaTb MprHUMatOT U CamocTosTenb YUUTLIBAKOT pasHble  BblpaxaloT MaccoBas n
(36) (06bEMHas  ponuonpeneneHve COXPaHSAT Yy4ebHYOHO CO34al0TIMHEHUNS N CTPEMATCA KadeKBaTHOe 06bEMHas fonu
KOMMOHEHTOB MaccoBoiA fonvzagady, NNaHUpYTaIropuTm KoopAnHaLmm NoHUMaHve NPUYNHKOMMOHEHTOB
cmecu (pacTeopa). pacTBOPEHHOIO CBOM  [eiCTBMA  BAEATENbHOCTM  MPUPas/IMyHbIX NO3MUMIA Bycnexa U HeycriexacMmecu (pactsopa).
BeLLecTBa. COOTBETCTBUU peleHnn  NpobnemcoTpyaHMUYeCTBe y4e6HoiA PacuéThl,
YMeTb BbIUMCNATbL  [C MOCTaB/IEHHOWA pasnnyHoro NeaTeNIbHOCTH CBA3aHHbIe C
MaccoByt0 [O/t0  Bi3afaqei MxapakTepa OCHOBHbIX 1CMo/b30BaHNeM
pacTsope MyCnoBUAMM eenoHATI NMOHATUA
06bEMHYIO Aontopeannsaumnm «[0N15A».

rasax.




11  |PeweHne YMEeTb pelatb OueHuBaloT BbibupatoT Y4acTBYHOT B OBnageHue PelueHune
(37) |pacuéTHbIX 3ajay3agauu, CNpaBuIbHOCTb Hanbonee KO/INEKTUBHOM HaBblKamu Ansakanay n
Ha  Hax0XXAeHWeWCcnonb3oBaHeM BbINONHEHWS 9PPEKTMBHbIE 06CyXAeHMM NPo6/1eM,NMPaKTUYeCKON YMPaXHEHW Ha
MacCcOBOW 1 MOHATMIA MaccoBas MAENCTBMA Ha YPOBHECMNOCOObI  PeLleHUsNPosBAAIOT NeaTeNlbHOCTH pacyéT MaccoBoOM U
06BEMHON 06bEMHas fosnn. afleKBaTHOIA 3ajad, aKTUBHOCTb BO 00BEMHON  fonw,
0Ne CMecw. PETPOCNEKTUBH  OMKOHTPOAUPYIOT MB3aUMOLENCTBMN  ANs Hax0X/JeHne Macchl
OLLEHKM OLIeHMBAIOT peLleHmns nm 06bEMA
npoweccuun KOMMYHUKaTUBHbLIX U KOMMOHEHTA CMECH.
pesynbTart no3HaBaTe/bHbIX
3aqau
12 |MpakTnyeckas YMeTb LlenenonaraHue dopmMupoBaHue 1. MNnaHnpoBaHwue 1.MoTuBauumsa 3akpenneHue
(38) |pabota Ne3 NnpuroTasnBaTh 1 NnaHupoBaHue no3HaBaTe/lbHOW MPaKkTU4ecKor paboTeHayyeHMs NpeaMeTYTeOPeTUYECKMX
[MpuroToBneHne |pacTsop C Lenu no npegmeTy XUMUA HaBbIKOB B
pacTeopa conpepeneHHo 2.PaspeLleHne 2.Pa3BnBaTb peLLeHnmn
onpefenéHHoOM  MaccoBOM [onen KOH(NKTA 4yyBCTBO ropaocTu3zagau Ha
MaccoBOi  [0NepacTBOPEHHOIO 3.YnpasneHve 3a POCCUICKYHOHAX0XeHe
pacTBOPEHHOIO  [BellecTBa;  peLuaTb noBefeHVEeM MapTHepa XMMUYECKYH0 HayKy MacCcoBOM [0
BeLlecTBa 3aa4n Hal 3.HpaBCTBEHHO-  |paCTBOPEHHOIO
onpegeneHune 9TNYeCKoe BelllecTBa n
MaccoBOW 40N U OLeHMBaHue MPUroTOB/IEHN
Macchl e pacTBopa Coin C
pacTBOpPEHHOro onpeaenéHHoM
BeLLecTBa. nonen
pacTBOpPEHHOroO

Bewectsa. . p.
Ne3 1luyac.




13 |0606LeHMe nYMeTb OueHuBaloT BbibupatoT Y4acTBYHOT B OBnageHue MoBTOpEHwME,

(39) [cucTemartmsaums NPUMEHATH 3¥YH,npaBnnbHOCTL Hanbonee KO/INEKTUBHOM HaBblKamu Ans0600LLeHNe n
3HAHWI NO TeMe  [NOMTyYeHHble MPUBbLINOAHEHUSA 9PPEKTMBHbIE 06CyXAeHMM NPo6/1eM,NMPaKTUYeCKON cucTemaTusaums
«CoeanHeHns N3y4YeHn TeMbl NEeCTBNA Ha YPOBHECNOCOObl  PELUEHUANPOABASAIOT NeaTeNIbHOCTH 3HaHWI MO [aHHOW
XNMUYECKUX «CoenHeHns afleKBaTHOIA 3ajad, aKTUBHOCTb BO Teme.
3/1EMEHTOB» XNMUYECKUX PETPOCNEKTUBH  OMKOHTPOAUPYIOT MB3aUMOLeNncTBMN  Ans

3/1EMEHTOBY. OLLEHKM OLIeHMBAIOT peLleHmns
npoteccuu KOMMYHUVKATUBHbIX U
pesynbTart no3HaBaTe/bHbIX
3aqau

14  |KoHTpoOnbHasA YMeTb CtaBUTb CpaBHMBaTb, dopmynupyet BbicTanBaeT Cpepnctea KT

(40) |pabota Ne 4 nOMPUMEHATL  3HAHWA,y4ebOHble Lenn Knaccuguumposatb MCOOCTBEHHOE MHEHMECOBCTBEHHOE K,p. Ne4 1 vac.
Teme YMEHUA U HaBblKW B 0606WaTb (hakTbl UK NO3ULMIO LleNnocTHoe
«CoenHeHns X0[e U3Yy4eHUNs TeMb ABNEeHNA MWPOBO33peHue
XUMNYECKMX «CoefMHeHNs
3/1EMEHTOB» XNMUYECKUX

3/1EMEHTOBY.
TEMA Ne 5. USBMEHEHUA, MPONCXOAALME C BELLECTBAMM (11 yacos).

1 XUMUYeckne 3HaTb CtaBaT U [Nposasna0T (hopMynupytoT dopmmpoBaHue XMnyeckas

(41) |peaxkunu nOnpeseneHve (hopmynupytot YCTONUMBBIV y4e6HO [COBCTBEHHOE MHEHMEOTBETCTBEHHOIO  peakums. MpusHaku
yCnosus NXNOHATUA npo6niemy YPOKa,—  MO3HaBaTe/IbHbIAM  NO3ULMI0,  3aAat0TIOTHOLLEHNS K yCnosus
NnpoTeKaHus. «XMMUYecKas CamMOoCTOAATe/IbH OWHTEpeC K HOBbLIMBOMPOCHI, CTOATYYEHUIO UCMONL3YANPOTEKAHNSA

peakuus», MPU3HaAKMCO3[al0T aIFOPUTM  [3HAHUAMK  CNOCO6aM[MOHATHbIE AnscneymansHo XNMUYECKUX

N ycnosus NeaTeNbHOCTN  MpupeLleHns 3aaad napTHepa NoHATUSA nofobpaHHble peaKL1iA.
BO3HVKHOBEHWNSA VpeLleHn npobnemMbl CPeAcTBa. YMeHUe3IK30TepMUyeckune
TeYeHVs XMMUYeCKMXpaboTaThb Mo niaHy OLEHUTb  CTEMNeHbK 3H0TEPMUYEC
peakuui, TUMbI ycnexa NNUKME peakumu.
peakLuii no Heycnexa CBOeiA

NOr0LLEHNIO nnu NeaTeNIbHOCTH

BblAE/IEHNIO SHEPTUN.




2 3aKOH 3HaTb OueHuBaloT BbibupatoT Y4acTBYHOT B OBnageHue 3aKOoH
(42) |coxpaHeHus onpeaeneHne NnpaBWIbHOCTb Hanbonee KO/INEKTUBHOM HaBblKamu ANnsicoxpaHeHns Macchl
MacCbl  BeLLEeCTB.XMMNYECKMX BbINONHEHWS 9PPEKTMBHbIE 06CyXAeHMM NPo6/1eM,NMPaKTUYeCKON BewecTs. [loHATHe
XnMmnyeckue YPaBHeHWN, NEeCTBNA Ha YPOBHECNOCOObl  PELUEHUANPOABASAIOT NeaTeNIbHOCTH 0 XUMNYECKOM
YpaBHEHUSA. 3HayeHue afleKBaTHOIA 3ajad, aKTUBHOCTb BO YPaBHEHNN.
KO3(h(hmumeHTa BPETPOCMEKTUBH  OMKOHTPONMPYIOT MB3aUMOLeNncTBMN  Ans 3HayeHne MHOEKCOB
XNMUYECKUX OLLEHKM OLIeHMBAIOT peLleHmns N KO3(h(PMLMEHTO
YpaBHeHUAX. YMeTh npoweccuun KOMMYHUKaTUBHbLIX U B.
COCTaBNATb pesynbTart no3HaBaTe/bHbIX CocTaBneHue
YPaBHEHUS  peakLumil 3ajau YpaBHeHUI
Ha OCHOBE 3aKOHa XNMUYECKN
COXpaHeHMa  Macchl peakuuii. Cpepncrsa
BELLIECTB, VKT puck
paccTaBnsATh K. n M.
KO3(h(DMLUMEHTDI. Mpe3eHTaLMs
«3aKOoH
COXpaHeHns Macchbl
BELLIeCTB.
X1MUYeckne
YPaBHEHNA»
3 (43)Peakuun 3HaTb onpegeneHne |([PopmmnposBaHue YMeHne paboTatb CYMeHUWe COTpyAHMYaTbBbICTpanBaeT Knaccuukaums
pa3NoXXeHuA. peakuuii pasnoXKeHUANMOHATUA peakLumy4ebHNKOM, C yumTenem B NOUCKe MCOBCTBEHHOE XUMNYECKNX
N COeaUHEHMS. pa3noXxeHwus [OMNOSTHATENBHOM cobope  MH(OpMaLWK,LENOCTHOE peakLuii No uncny
YMeTb OT/INYaThH NUTEPaTypoi vcnywarb ero. MWPOBO33peHNe n COCTaBy|
peakLn pasnoxXeHus MepuoanNYEeCcKoin ApPrymMeHTUpytoT csorodPopmmnpyet NCXOAHBIX 7
N  COeLMHEHUs OT CUCTEMOIA no3unuuio MNoHATNA 0no/ly4mBLLNXCA
Apyrux TUNOB, KOOPAMHUPYIOT ee CHeMeTasnax, BELLeCTB.
COCTaBNATh no3numMn NapTHEPOB B |a110TPONUK Cpeactea KT

YPaBHEHMS  peaKLimii
NaHHOro Tuna.

COTpyAHMYECTBE

MpeseHTaUMA «
TuNbl XUMNYECKNX
peakuuii» J1.0.




METas/10B.

4 (44)Peakuun 3HaTb onpegeneHune (1.dopmMMpoBaTb 1.®opmumpoBsatb 1.CoBepLueHCcTBOBaTL [Pa3BuTHe CyLIHOCTb peakuuii
COefJMHEeHUS Peakuuit YMeHue yunTbiBaTb |yMeHWe NpPoBOAUTL  YMEHME BHYTPEHHeiA COefMHEeHUS 7
COeAVHEHUSA. BblAe/leHHble CpaBHeHwue M40roBapmBaThCa U nosumu COCTaB/ieHNe
YMeTb 0TInYaTh yuuTenem Knaccumkaumio no  [MpUXoanTb K 0OLLEMYILLKO/IbHMKA HapeakuMin  AaHHOro
Peakuun coeanHeHNAOPUEHTUPbI AeACTBUA3aAaHHbIM peLleHunto BYpOBHe TMna
OT ApYrux TWMNOBB HOBOM  Yy4eOGHOMKPUTEPUAM; COBMECTHOM nonoxutensHoro |Cpeactsa KT
peakL1id, COCTaBNATb MaTepuae B2.PopMupoBaTb y  |[AEATE/IbHOCTU; OTHOLLEHUA KlMpeseHTaLus
YPaBHEHMS  peakUMCOTPYAHUYECTBE  ClYJalmXcs 2.Pa3BnBaTb yMeHue  |LLIKOMe, NOHUMaHUA [« TUMNbl XMMUYECKNX]
[laHHOr o TMna yumnTenem; npescTasfeHune OnNpoAYKTUBHO HeobxoaMmoCTV  [peakumin» J1.0.
2. [MnaHnpoBaTL CBOMHOMEHKNaType paspeLuatb yueHus,
nencTema BHEOPraHNYecKumx KOH()/INKTbl Ha OCHOBEBbIPAXXEHHOI0 B
COOTBETCTBUK CCOEANHEHNI yyeTa WHTEPecoB MnpeobiagaHUm
MoCTaBNEeHHOM nosuvuuii  Bcex  eroy4ye6HOMO3HaBaTe/b
3agauyel n Y4aCTHUKOB HbIX MOTMBOB U
yC/IOBUAMU ee npeanoYTeHNN
peanunsauunn. coLManbHOro
cnocoba  OLEHKM
3HaHWM
S) Peakuun 3HaTb MprHUMatoT K1 CamocTosTesb YUUTLIBAKOT pasHble  BblpaxaloT CyLLHOCTb
(45) pameLleHMs. ornpegeneHune COXPaHAT Yy4ebHYOHO CO3[aI0TMHEHNA N CTPEMATCA KajeKBaTHOe peakLnii
peakuuii 3amelleHns.3adady, MaaHUPYTIropuTMm KoopAMHaLmu NMOHUMaHWe NPUYNH3aMeLLeHNS,
YMeTb OT/IMYaTLCBOM  [EWCTBMS  BAEATENbHOCTM  MPUPa3IMYHbIX NO3MLUMIA ByCnexa W HeycrnexacocTaB/eHve
peakunn 3aMeLLeHNAICOOTBETCTBMM CpelleHnn  Npob6nemcoTpyaHNYECTBE y4e6HoM peakuuin - AaHHOro
OT  [pYr“x  TMMOB[NOCTaB/IEHHOM pasnn4YHoro NeaTeNbHOCTH TUna. Cpepacrsa
peakuui, 3HaTb3agauqeln MxapakTepa OCHOBHbIX VKT TpeseHTauus
YCNOBUA TeYeHUs UYyCNOoBUAMU eenoHATUI «TUNbl XMMUYECKNX]
YMeTb  COCTaBNATbpeann3aLmm peakumnin » /1.0.
YPaBHEHUS  peakuuii
B3aMMOLeNCTBMS
MeTasn0B C
pacTBopaMmu  KUC/OT
M conei, ucnonb3ys
pag aKTUBHOCTU




6 Peakuun obmeHa. [3HaTb MprHUMatOT U CamocTosTenb YUUTLIBAKOT pasHble  BblpaxaloT CyLHOCTb

(46) onpeaeneHne COXPaHSIIOT Yy4ebHYHOHO CO3at0TIMHEHUSI N CTPEMATCS KafeKBaTHOe peakunin obmeHa u
peakunii obMeHa wuBafadvy, NNaHUPYHOTAITOPUTM KoopAnHaLmm NMoHUMaHue NpUYNHCOCTaBNeHNe
HenTpanmsaumm, CBOM  [eACTBMA  BAEATENbHOCTM  MPUPa3IMYHbIX NO3MUMIA Bycrnexa 1 HeycnexaypaBHEHUI peakLumil
YC/OBMA MPOTEKAHWUSAICOOTBETCTBUN pelweHn  NpobnemcoTpyaHMUYeCTBe y4e6HoiA laHHOT 0 TMna.
peakuuin obmeHa [oc NoCTaB/IEHHONPA3IMYHOIO NeaTeNbHOCTU Peakuus
KOHLa. 3aaqei MxapakTepa OCHOBHbIX HemTpamsaum  W.
YMeTb 0T/InYaTh YC/IOBUAMU eenoHATI YCnosus  TeyeHus
peakuun 06MeHa OTjpean3aLmu peakLnii mexay
ApYyrmx TUMOB pacTBopamu
peakLuid, COCTaBNsATh KNCNoT,
YpaBHEHUSA Lenoyen n conen
[laHHOr 0 T™Mna, N0 KoHua. Cpepcrea
onpeaenaTb VKT lpeseHTaumsa
BO3MOXHOCTb «TuUnbl
NpoTeKaHWs peakuuii XNMUYECKUX
0OMeHa /10 KOHLIa. peakumin » J1.0.

7 Twvnbl YMeTb CtaBaT U [Nposasna0T (hopMynupytoT dopmmpoBaHue XUMUYeckne

(47) XMMWYECKUX XapaKTepr3oBa  Tb:(hOPMYIMPYIOT YCTONYMBBIV y4e6HO [COBCTBEHHOE MHEHMEOTBETCTBEHHOIO  CBOWCTBA BOAbI.

peakuui HaX¥M1YecKme npo6niemy YPOKa,—  MO3HaBaTe/IbHbIAM  NO3ULMI0,  3aAat0TIOTHOLLEHNS KTUNbl  XUMUYECKUX
npvMepe BOAbl.  [CBOMCTBA BO/bl;[CAMOCTOATE/bH OWHTEpeC K HOBLIMBOMPOCHI, CTOATYYEHUIO WCNOMb3yspeakuuii no Yucny

COCTaB/IAATH; CO34al0T  a/ITOPUTMBHAHUAMK  CNOCO6AMNOHATHbIE AnscneymansHo 7 COCTaBY
YpaBHeHNA NeaTeNbHOCTN  MpupeLleHns 3aaad napTHepa NoHATUSA nofobpaHHble NCXOAHBIX 7
XNMUYECKUX pelieHnn npobnemsl CpeacTBa.  YMeHMeNOoNyYeHHbIX
peakLnii paboTaTb Mo nnaxy, OLEHUTb  CcTeneHbBeLlecTs. CpeacTsa
XapakKTepusyrLwmn X ycnexa NIMNKT
XNMUYecKne Heycnexa cBoeliBuaeodparmeH T
cBOiMCTBA BOAbI U NeaTeNbHOCTH npeseHTaums

onpenenaTb X TUM.

«Bopga» J1.0.




8 PelleHune 3aga4 NOYMeTb BbluUCATL  (OLeHMBaKOT BbibupatoT Y4acTBYHOT B OBnageHue ANTropuUT™M
(48) XuMMyecKum no XUMUYECKUMNPaBUILHOCTb Hanbonee KO/INEKTUBHOM HaBblKamu ANsdpeLleHns 3aga4d no
YpaBHeHNA HalypaBHeHVUAM  MacCyBbINONHEHWS 9PPEKTMBHbIE 06CyXAeHMM NPo6/1eM,NMPaKTUYeCKON YPaBHEHNAM
HaxoXeHune no N3BECTHOMY|JEMCTBMA HA YPOBHECMNOCOObI  PeLleHUsNPOsBAAIOT NeaTeNIbHOCTH peakunii Cpepncrsa
KONM4ecTea KONNYecTBy afleKBaTHOIA 3ajad, aKTUBHOCTb BO VKT lpe3eHTauus
mMaccbl U 06bEMaBeLLEeCTBa, PETPOCNEKTUBH  OMKOHTPOAUPYIOT MB3aUMOLeNncTBMN  Ans «PeLLeHWe 3aaa4 no
BeLLecTBa. BCTYNWBLLETO  WINOLEHKN OLIeHMBAIOT peLleHmns XNMUYECKNM
nonyvatwolleroca B npoweccuun KOMMYHUVKATUBHbIX U YPaBHEHUAM
pesynbTarte pesynbTart no3HaBaTe/bHbIX
peakuuu, n 3a/a4
Hao6opoT
0 PelleHune 3aga4 NOYMeTb peLlatb OueHuBaloT Bbl6upatoT Y4acTBYIOT B OBnageHue BbluncneHue
(49) XumMyecKum pacyéTHbIe 3a4a4n HanpaBUILHOCTb Hanbornee KO/INEKTUBHOM HaBblKamu Andno XUMNYECKNM
YPaBHEHUAM  HaBblYMC/IEHUNE MaCCSLbMOﬂHEHMH 9PPEKTMBHbIE 06CyXAeHMM NPo6/1eM,NMPaKTUYeCKON YPaBHEHNAM MacChl,
HaxoXeHune nnm 06bEMAIENCTBNA Ha YPOBHECNOCOObI  PELLEHUSANPOABASAIOT NesTeIbHOCTH 06bEMa NN
Macchl MNYNPOAYKTOB  peakLmuaLeKBaTHOM 3ajad, aKTUBHOCTb BO KONNYecTBa OLHOr0
06bEMa MPOAYKTANO YKa3aHHOW MacCepPeTPOCMEKTUBH  OMKOHTPOMMPYIOT MB3aUMOLeNnCcTBMN  Ans n3 NpPOAYKTOB
peakuun nownu 06bEMYOLEHKN OLIeHMBAIOT peLleHmns peakuMn no macce
MN3BECTHON  MacCeMCcxXo4HOro npoweccum KOMMYHUKATUBHbLIX U NCXO4HOr0
nm 06béMyBeLLecTBa, O4HO U3 pesynbTart no3HaBaTe/bHbIX BelLecTBa 7
NCXOAHOr0 KOTOPbIX  COAEPXUT 3a/a4 BeLLlecTBa,
BeLLeCTBa, npumecwu. cofepxxatlero
coeprkatLero onpeaeneéHHyro
npuMecwu. oMK NpUYMecei.
Mpe3eHTauus
«PeLleHne 3aaa4
no XUMNYECKM

YPaBHEHWSAIM>»




10 |O606LeHNe NYMeTb  NPUMeHATHI IpUHUMAKOT nCamocTtoATeNb HOYYMTbIBAOT  pasHbleBbipaXkatoT [MoBTOpEHME n
(50) [cucTemaTMzauMs [BHaHWA, YMEHUS UCOXPaHAKT Yy4eOHYHCO34al0T  aITOPUTMMHEHUA U CTPEMATCS KafeKBaTHOe cuctematmsay,  wmA
3HAHWI N0 TeMe  HaBbIKM npusagadvy, nNaHUPYIOTAEATENILHOCTM  MPUKOOPANHALMUN MOHWMaHWe NPUYUH3BHAHWIA, YMEHWUIA W
«3MeHeHus, BbINO/IHEHUM CBOM  [eiCTBMA  BpelleHWM  Npobnempas/inyHbIX NO3vUUIA Bycnexa U HeycrexaHaBblKOB,
NnpoucxoasaLLme CTPeHUPOBOYHbIX COOTBETCTBUU CpasnInyHoro COTPYAHWYeCTBE y4e6HoiA MOIYYEHHbIX  MpU
BeLLecTBamu.» 3a/jaHui MNOCTaBNEHHOM XapakTepa OCHOBHbIX NeATeNIbHOCTH N3yYeHnn
YMPaXKHEHWIA. 3afauyel NINOHATWI NaHHOW TEMbl.
YCNOBUAMM ee
peanmsaluu
11 |[KoHTposbHas YMeTb CtaBuTb CpaBHMBaTb, dopmynupyet BbicTamBaeT KoHTponb 3YH,
(51) pabota Ne5 nONPUMMEHATb  3HaHWSA,)y4YebHble Lieu KnaccmuumpoBaTb MCOOCTBEHHOE MHEHWECOOCTBEHHOE MOMYYEHHbIX, MpU
Teme YMEHNS W  HaBbIKW, 0606WaTb (hakTbl UK NO3ULMIO LleNlocTHoe N3y4YeHUn  JaHHOM
«3MeHeHus, MOMyYeHHble B XO[g ABNEeHNA MWUPOBO33peHue Tembl. KOHTPO/IbHaSA
npoucxogsiime CU3ydeHUs Tembl pabota Ne 5 1 vac.
BeLLecTBaMm». «l/13MeHeHns,
npoucxopsLme C
BeLecTBaMm»,  Mpu
BbINO/IHEHUM
KOHTPO/NbHOW
paboThl.

TEMA Ne 6. PACTBOPEHVIE. PACTBOPbLI. CBOVICTBA PACTBOPOB 3/IETPOJINTOB (18uacos).




1 PacTBopeHue. 3HaTb CtaBUTb CpaBHMBaTb, Y4acTBYHOT B OBnageHue PacTBopbl.
(52) |PacTBOpUMOCTbL  [OMpeseneHne yyebHble Lenu Knaccuguumposatb UKONNEKTUBHOM HaBblKamu analnapatbl.
BELLECTB B BOZE. [MOHATUSA 0606LaTh (hakTbl MOBCYXKAEHUW NPOBIeM,NPaKTUYECKOiA Kpuctannorngpart
«pPacTBOpbI», ABNEHNA NpPoABNAIT NeaTeNIbHOCTH bl. Tennosble
NPU3HaKK aKTUBHOCTb BO ABNEeHUA npu
XUMNYECKOT 0 B3aVMOeNCTBUN AN pacTBOPEHUMN.
B3aVIMOZeNcTBua npu peLleHmns HacbliLweHHble,
pacTBOpPEHMUM, KOMMYHUKaTUBHbLIX U HeHacblILLEeHHble U
yCnoBus no3HaBaTe/bHbIX nepeHachbILeHHble
pacTBOpeHus 3a/a4 pacTBopbI.
BELeCTB B  BOAe, CpeacTsa VKT]
Knaccmmkaumio Ouck K. n M. 11.0.
pacTBOpOB.
2 (53)[9nekTponntnyeck [3HaTb/MOHNMATL MpuHnmatoT nYMeHne paboTaTb CYMeHWe COTPYAHUYaTHBbICTpanBaeT SNeKTPONUTHI n
as guccoumaumsa. XMMUYecKue COXPaHAOT Y4ebHYH0 y4eOHMKOM, C y4mTeneM B NMOUCKe NCOBCTBEHHOE He3NeKTPONNTBI.
NOHATUA: 3NIEKTPONUT3adady, NIaHUPYHOTAONOHUTEIbHO vcoope  MHGOPMALMK,LENOCTHOE MexaHu3m
7 HE3NEKTPO/INT;CBOMN  [elCTBUS  B/IMTEpPaTypoi vcnyLwaTb ero. MWPOBO33peHNe auccoumaumm
3N1EKTPONIUTUYECK asICOOTBETCTBUU nepuoLMYecKom ApPrymeHTUpyrT cBo®opmMupyeT BelLlecTB C
auccoumaums, c MoCTaBNEHHONCUCTEMON nosuumio NINOHATNSA Opas3NYHbLIM  TUMOM
CUNbHBIV 3agauyel 7 KOOPAUHUPYIOT ee CHeMeTasnax, CBA3N.
9N1EeKTPONT, cnabbliycnoBUsMm ee no3vLUmn NapTHEPOB B [@/1/10TPONUK CreneHb
3N1EKTPONNT, peannsauunn COTPYLHMNYecTBe 3N1EKKTPOIMTUYECKO
NMOHUMaTL CYLHOCTb i grccoumaumm n
npotecca Knaccuukaums
9N1EKTPOSIMTUYECK O 9/1IEKTPO/INTOB.
[anccounanmn. Npe3eHTauMA
«NEKTPO/IUTUYECK

as auccoumaLms».




3 (54)/OCHOBHbIE 3HaTb OCHOBHbIelMpUHUMalOT NCamMoCTOATENBHO YUUTLIBAKOT pasHble  BblpaxaloT 0606WNTL
NONOXEHUS NONOXKEHUS COXPaHSAOT Y4eOHYHO (CO34al0T  a/ITOPUTMMHEHUSA U CTPEMATCS  [afleKBaTHOe OCHOBbIb  Teopuu
Teopuu 9NIEKTPOIMTUYECKON 3agady, NMaHWPYOTAEATENIbHOCTU  NPUK KOOpAUHALMK MOHWMaHNE NPUYNHINEKTPONUTNYECKON
3N1EKTPONUTMYECK [AMccoLmaLmn. CBOM  [eiCTBMA  BpelleHWM  MpobnaeMpasninyHbIX MO3NLMIA - ycrnexa u Heycnexa duccoumnaymn B
ol guccoumaummn. [KaTMoHbl M aHUOHBI. (COOTBETCTBUN Cpas/ninyHoro B COTPYAHNYeCTBe yye6HoiA BUae YETKMX

NMOCTaB/IEHHOM XapakTepa OCHOBHbIX NesTeIbHOCTH MOMOXEHWNA.
3afauyel NINOHATWI Mpe3eHTaums
YCNOBUAMMU ee «OQNEKTPO/IUTUYECK
peanmsaluu as auccounauns»

4 VOHHbIe YMeTb MNpuHMMatoT 1 CamocTosTesb YUMTLIBAKOT pasHble  BblpaxkatoT CyLHOCTb

(55) ypaBHeHwus 0OBACHATD! COXPaHAT Yy4ebHYOHO CO3[AI0TMHEHNA 1 CTPEMATCA KajeKBaTHOe peakunii  MOHHOrO

CYLLHOCTb peakuuin  [3agavy, MaaHUpyTaaropuTm KoopAMHaLmu NMOHVMaHWe nNpuyMHobMeHa W YCnoBUA
MNOHHOI0 00MeHa;CBOM  [eWCTBMS  BAEATENIbHOCTU  MPUPasIMYHbIX NO3WLMIA Bycnexa U Heycrnexamx NpoTeKaHus.
onpeaenaTs: COOTBETCTBUN peleHnn  npo6nemcoTpyaHMNYeCTBe y4yebHOM CocTaBneHue
BO3MOXHOCTb c MOCTaBNEHHOMPa3IMYHOro NeaTeNbHOCTH MOHbIX 7
NpoTeKaHWs peakLuii [3agaqein MiXxapakTepa OCHOBHbIX| COKpaLLeHHbIX
MOHHOro 06MeHa [OyC/IOBUAMU eenoHATUI MOHHbIX YpaBHEHWA
KOHLUA. peannsauunn peakLuia.
-COCTaBNATb: MOJHbIE MpeseHTaL A

" COKpaLleHHblE «/OHHbIE

MNOHHbIE YPaBHEHUS YPaBHEHNA
peakumnin obmeHa

S) Y npaKHeHNs YMETb OueHunBatoT BblbupatoT Y4YacTBYIOT B OBnafeHue Peakuuu

(56) [cocTaBneHmn COCTaBNATb NpaBUIbHOCTb Hambornee KONNEKTUBHOM HaBblKamMu AJIAVIOHHOTO 06MeHa
NOHHBbIX YPaBHEHUS peakLMil [BbIMOTHEHMNS 3 heKTUBHbIE 06CYyXXeHUN MPO6IeM,MPaKTUYECKOM
YpaBHEHW MNOHHOI0 006MeHa,iefiCTBMA Ha YPOBHECNOCOObI  PeLleHNSNPOSABASIOT NeaTeNbHOCTH
peakuui. NMOHUMaTb NXafleKBaTHOM 3ajad, aKTUBHOCTb BO

CYLLHOCTb. PETPOCMEKMNBHO WIKOHTpPONMpYHOT viB3avMogencTeum - ans
OnpefenaTtb OLIEHKMN OLleHMBaKOT peLueHns
BO3MOXHOCTb npoteccuu KOMMYHUWKATUBHbIX U
NPOTeKaHW MOHHOIO pe3ynbTart Nno3HaBaTe/bHbIX

0OMEHa.

3aaay




(57)

Kucnotbl B cBeTe
Teopum
9NEKTPONTUYECK
Ol Amccoumauun.

3HaTb 1.®opmunpoBsatb 1.®opmumpoBsatb
onpegeneHne KUCNOTYMEHMe  YyYMTbIBATbYMEHME  MPOBOAUTH
B cBeTe T3/[,BblAeNeHHbIe CpaBHEHWE n
Knaccuukaumio  nydmTenem Knaccuukauuio  no
XMUMUYecKne OPVEHTUPbI AeCTBUABRAAAHHbIM

CBOICTBA KUCNOT.B  HOBOM  Y4eOGHOMKPUTEPUAM;

YMeTb marepuane B

COCTaB/IATb coTpyaHu4yectBe  cl2.dopmmposaTthb Y
YPaBHEHWS peaKLMid,yunTenem; yyaLumxcs
Xapaktepusyrowy  x2. NnaHnposaTb CBOUNPELCTaBNeHME 0
XNMUYecKne nencTema HOMeHKnaType
CBOICTBA KUCNOT B COOTBETCTBUU HeopraHuyecKnx

B MOJIEKY/IAPHOM c MOCTaBNEHHOWCOEANHEHWIA;

MW WOHHOM  BuWAe;3adaqen 7

onpesensTsb: yC/IOBUAMU ee

BO3MOX>XHOCTb peanunsauunn.

NpoTeKaHns

TUMWYHBIX  pPeakuuii

KNCNOT.

1.CoBepLueHcTBOBaT  [PassBuTne OnpepeneHne
b YMEHNEBHYTPEHHEN Kucnor KaK
10roBapuBaThCs Mnosnumm 9/1IEKTPO/INTOB.
NPUXOANTL K OOLLEMYILLKO/IbHMKA HaKnaccugukaumsa
peLleHunto BYpOBHe Kucnot rno
COBMECTHOM NONOXMNTENLHOT  OPa3/INYHbIM
NeaTeNbHOCTH; OTHOLLEHUA Krpu3Hakam.
2.Pa3BuBaTb  YMeHWeELLKO/e, NMOHUMaHUATUNNYHbIE
NPOAYKTMBHO Heob6XoAMMOCTM  |CBOWCTBA KUC/OT:
paspeLuatb yueHus, Pag  Hanps»keHus
KOH()/INKTbI Ha OCHOBEBbIPAXXEHHOI0 BMETa/1/10B.
yyeTa WHTEPecoB uMnpeobnagaHm Mpe3eHTaLma
nosuvuuii  Bcex  eroyye6Ho- «Kncnotbl»
Y4aCTHUKOB, nosHasatenbHbl  XJ1.0.

MOTWBOB 7

npegnoyYTeHnn

coLMaibHOro

cnocoba  OLEHKM

3HaHWM




7 OcHoBaHuA B3HaTb onpegeneHnel.dopmmnposatb 1.®opmumpoBsatb 1.CoBepLueHCTBOBAT bPa3BuTHe OnpepeneHne
(58) [cBeTte TEOPUMOCHOBaHNA B CBETEYMEHWE  YUYUTbIBATbYMEHWE  MPOBOAUTHYMEHUE BHYTPEHHeiA OCHOBaHWA KakK
aneKkTponutuyeck 3[4, BblAe/leHHble CpaBHeHwue MOorosapmBaThbCA Mnosnumm 9/1IEKTPO/INTOB.
OV Amccoumaumn. Knaccuukaumio  nydutenem Knaccuukaumio  NonpuxoanTb K 0OLLEMYILLKOIbHMKA HaKnaccugukaum g
XMUMUYecKne OPVEHTUPbI AeCTBUABRAAAHHbIM peLleHunto BYpOBHe OCHOBaHMWIA.
CBOMCTBA OCHOBaHWI.B HOBOM Y4Y4EOHOMKPUTEPUAM; COBMECTHO NONOXMNTENIbHOr O TUMUYHbIE
YMeTb  CcOCTaBnATbMarepuane B NeaTeNbHOCTH; OTHOLLEHUA KCBOWCTBa
YPaBHEHWI peakuuia, (coTpyaHuYecTee  c2.dopmupoBatb  Yy2.Pa3BmBaTb  YMEHMWELLKO/E, NMOHUMAHUSOCHOBaHUN.
XapaKTepu3yoLwm  XydnTenem; yyaLumxcs NPOAYKTMBHO HeobxogmmocTy  [Mpe3eHTauus
XUMNYECKNE 2. [MnaHnpoBaTL CBOUMpPeACTaBNeH e OpaspeLuaTtb y4yeHus, «OcHoBaHuA» J1.0.
CBOWCTBa OCHOBaHWENCTBUA HOMeHKnaType KOH()/INKTbI Ha OCHOBEBbIPAXXEHHOI0 B
B MOJIEKYNAPHOM WB COOTBETCTBUM HeopraHNYyeckmnx yyeTa WHTEPecoB uMnpeobnagaHm
MOHHOM BuAe c MOCTaBNEHHOWCOEANHEHWIA; nosuvuuii  Bcex  eroyye6Ho-
3agauyel n Y4aCTHUKOB, nosHasaTe/lbHbl X
yC/IOBUAMU ee MOTWBOB 7
peanunsauunn. npegnoyYTeHnn
coLMaibHOro
cnocoba  OLEHKM
3HaHWM
8 (59)Okeunabl 3HaTb MprHUMatOT U CamocTosTenb YUUTLIBAKOT pasHble  BblpaxaloTt CocTaB
onpeaeneHne COXPaHSAT Yy4ebHYOHO CO34al0TIMHEHUNS N CTPEMATCA KadeKBaTHOe OKCUAOB, nx
OKCW[0B, 3afa4vy, NAaHUPYTAITOPUTM KoopAnHaLmm MOHVMaHVe NpuUYMHKnaccupukaym 4.
Knaccuukaumio  MCBOW  AEWCTBUA  BAEATENIbHOCTM  MPUPas/IMYHbIX MO3UUMIA Bycrexa U HeycnexaHeconeobpasy
XNMUYecKne COOTBETCTBUU pelweHn  NpobnemcoTpyaHMUYeCTBe y4e6HoiA oLme 7
CBOICTBA OKCUAOB  [C MOCTaB/IEHHOWA pasnnyHoro NeaTeNbHOCTH coneobpasyto  Lime
YMeTb 3aaqei MxapakTepa OCHOBHbIX (KncnoTHbIE 7
CocTaBnfTb YCNOBUAMM eenoHATI OCHOBHbIE) OKCUApbI.
YPaBHEHWS peaKLnid,peasm3aLmm CaoiicTBa
XapaKTepusyoLLm KWUCNOTHBbIX n
X XUMUYeCKne OCHOBHbIX OKCW0B
CBOICTBA OKCUO0B B Mpe3eHTaLma
MOJIEKYNAPHOM 1 «Okeuapi» J1.0.
NOHHOM BUze.




0 Conn B cBeTe3HaThb CtaBUTb CpaBHMBaTb, dopmynupyet BbicTanBaeT OnpepeneHne
(60) [Teopumn Knaccugukaumo  vydebHble Lenm Knaccuguumposatb MCOBCTBEHHOE MHEHMECOOCTBEHHOE conei KaK
3M1IEKTPONIUTUYECK XUMUYECKME 0606WaTb (hakTbl UK NO3NLMIO LlenocTHoe 9/1IEKTPO/INTOB.
Ol Amccoumaunn. (CBOMCTBa ABNEHNA MWPOBO33peHe Knaccngmkaum 4
CpeaHuX CpeaHuX coneii. XrMunyeckme
CO/en. CBOMCTBA  COJENA.
Mpe3eHTauuns
«Conu» J1.0.
10  [NpakTnyeckas YMETb LlenenonaraHue dopmmnpoBaHune 1. NnaHnpoBaHwue 1.MoTuBauusa CsolicTBa
(61) pabota Ne  4.jobpaliartscs CW NnaHnpoBaHue no3HaBaTe/lbHOW MPaKTUYeCKO Hay4eHWs NpeLMETYKNCIOT, OCHOBaHW,
CBOICTBa KMC/IOT,XNMNYECKOM uenu paboTe No npegmeTy  XUMUS OKCWAOB W COJeil.
OCHOBaHW, nocyaoi n 2.PaspeLleHune 2.Pa3BnBaTb M.p.
OKCW[0B 1 CONEN. [NabopaTopHbIM KOH(NKTA 4yyBCTBO ropaocTuiNe4 1 yac
060pyL0BaHMEM. 3.YnpasneHve 3a POCCUIACKYHO
Kcnonb3oBatb noBeAeHNeM MnapTHepa XMMUYECKYHO HaYKYy
NPUOBPETEHHbIE 3.HpaBcTBeHHO-
3HaHUA U 3TNYECKoe
YMeHUS, NoNyYeHHble OLeHMBaHue

Nnpv N3y4yeHun Tembl
«PacTBOpeHue.
PacTBopbl.




11
(62)

["'eHeTMYecKas
CBA3b Mexay|
Knaccamm
HeopraHM4yecKux
COeiIMHEHWI

3HaTb

XUMUYECKME
CBOWCTBA OCHOBHbIX
KnaccoB
HeopraHM4yecKunx
COEAVHEHUNA,
ornpegeneHune
reHETUYECKO CBA3MN.
YMeTb
COCTaBNATH
YpaBHeHNA
XUMUYECKMNX
peakLuui,
XapaKTepm3yHoLLm
XMMUYECKME
CBOWCTBaA n
reHeTUYECKYH CBS3b
OCHOBHbIX  K/1aCcCOB
HeopraHM4YecKnx

€

1.®opmunpoBsatb
YMeHVEe  YUYUTbIBaTb
BblAe/leHHble
yunTenem
OpPUEHTUPBI
NencTBns B HOBOM
yyebHOM MmaTepuane

B COTPYAHWUYECTBE C
yunTenem;

2. MNnaHnpoBaTb
CBOM  [eicTBMA B
COOTBETCTBUMU

C MoCTaB/IEHHOM
3afaven n
YCNOBUAMM ee
peann3aumm.

1.®opmumpoBsatb
YMeHVe  NpPOBOAUTH
CpaBHeHwue 7
Knaccugukaumio  no
3ajaHHbIM
KpUTEpUAM;
2.opmmnpoBaTb
yyaLmxcs
npescTasfeHune
HOMeHKnaType
HeopraHuyecknx
COEANHEHWI

COeiIMHEHNI

COBMECTHOVA
NesTeNIbHOCTY;
2.Pa3BunBaTh
NPOAYKTUBHO
paspeLuatb
KOH(NNKTbI HA OCHOBE
yyeTta WHTEPeCcCoB M
nos3uumMin  Bcex  erg
Y4aCTHNKOB

yMeHMe]

MONIOXUTENbHOT
0 OTHOWeHNA K
LLKOMEe, MOHUMaHUS
Heo6Xx04MMOCTH
yyeHus,
BbIPaXXEHHOr 0
npeo6nagaHmm
y4e6Ho-
no3HaBaTe/bHbl
MOTWBOB
npeanoYTeHNN
CoLManbHOro
cnocoba  OLEHKM
3HaHWI

B

X
"

METa/1/10B
n HEMETa/1/10B.
Xnmnyeckne
CBOWNCTBA OCHOBHbIX
KnaccoB

HeopraHuyeck  uX
COeAMHEHWIA.
MNpe3eHTauus
«["eHeTnYeCcKas
CBA3b Mexay
Knaccam 7
HeopraHuyeck  uX
COeAMHEHWNIN»




12 |OkucnutenbHo-  [3HaTb/MoOHMMATb OueHuBaloT BbibupatoT YUUTLIBAKOT pasHble  |OBnafeHue lMoHATHe
(63) |BoccTaHOBUTENBH |- XUMUYECKNeNnpaBnILHOCTb Hanbonee MHEHUA U CTPEMATCH KHaBblKamu AnslokncneHme n
ble peakLunn. NMOHATUA: BbIMOIHEHUA 9PPEKTMBHbIE KoopAMHaLmu MPaKTUYECKOiA BOCCTaHOB/IEH  We,
OKUCUTENb NOENCTBMSA Ha YPOBHECMOCOObl  pelleHUsPasInyHbIX NO3VUMIA BAEATENbHOCTM OKUCNUTENN U
BOCCTaHOBUTE/b, afleKBaTHOIA 3a/au, COTPYLHNYecTBe BOCCTaHOBUTEN U,
OKUCneHne MpeTpOCMeKNBHO AKOHTPONNPYIOT n onpegeneHune
BOCCTaHOBJIEHME. OLIEHKMN OLleHMBalOT CTerneHn OKMUCNeHWs
OnpepenaTb: npoweccuun 3/1EMEHTOB.
CTENEHb  OKWUC/eHNS pesynbTart CpeacTsa VKT]
3/1eMeHTa B Mpe3eHTauus
COEAVNHEHNN, «OKUCNNTENBH
OKUCNUTENN n 0 - BOCCTaHOBUTEN
BOCCTaHOBUTENU, TUN bHbIE peakunmn»
XUMNYECKOM
peakuumu no
N3MEHEHWIO CTeneHn
OKUCNEeHUA
XUMNYECKNX
9/1EMEHTOB.
13 |YnpaxHeHusa BYMeTb CtaBUTb CpaBHMBaTb, dopmynupyet BbicTanBaeT OKuncnnTensHo
(64) |cocTaBneHum onpeaenaTb CTeneHby4ebHble Lenn Knaccuguumposatb MCOBCTBEHHOE MHEHMECOOCTBEHHOE - BOCCTaHOBUTEN
OKUC/UTENBbHO-  |OKUCNEHNA 0606WaTb (akTbl UK NO3NLMIO LienlocTHoe bHble peakumu.
BOCCTaHOBUTE/IbH [3/1EMEHTOB B ABNEHNA MWPOBO33peHNe Okucnutens n
bIX peaKLMiA. COEAVNHEHNN, BOCCTAHOBUTEN b
OKUCNUTENU n OKucneHne n
BOCCTaHOBUTENMN, BOCCTaHOBJIEH 1e
OKWUCneHue n

BOCCTaHOB/1EHNE




14  (CsolicTBa YMeTb  onpepenatolLlenenonaraHve u - |[®dopmupoBaHue Pa3peLueHune 1.MoTuBaumsa OKuncnnTensHo
(65) |[BeliecTB CTeneHb OKWUC/IeHUANNaHMPOBaHNe Nno3HaBaTe/lbHOM KOH(/IMKTa Hay4yeHusa nNpeameTy- BOCCTaHOBUTEN
N3YYEHHbIX 3/1EMEHTOB B Lenm YnpaeneHne XUMUS bHble peakuuu.
KnaccoB B CBETECOEAMHEHWUMN, rnosefeHnem napTHepa [2.Pa3BnBaThb CpeacTtea VKT]
OBP. OKUCNTENN n YyBCTBO ropgoctulpeseHTaLns
BOCCTaHOBUTENN, 3a POCCUICKYOOKUCIUTENBH O -
OKUC/IEHNE n XUMNYECKYHO HaYKY BOCCTAHOBUTEN
BOCCTaHOB/IEHNE 3.HpaBcTBeHHO- bHble
3TN4YecKoe peakuum»
OLieHMBaHue
15  |MpakTnyeckas YMeTb MprHUMatOT U CamocToaTe/b YUNTLIBAKOT pasHble  BblpaxaloTt ["'eHeTMYecKas
(66) |pabota No  5.obpawatbcs CCOXPaHAT YYeBHYHOHO CO3[at0TMHEHNSA N CTPEMATCS KageKBaTHOe CBS3b mexay
MeHeTnYyecKas XUMNYECKO 3afiady, MNaHUPYHTaIropuTM KoopAnHaLmm NOHVMMaHWe NPUYMHOCHOBHbLIMM
CBA3b MeXAynocyaoun McBOWM  AEACTBMSA  BAESATENbHOCTM  MPUPa3NIMYHbIX MO3MLUMIA ByCrexa U Heycnexaknaccamu
Knaccamm nabopaTopHbIM COOTBETCTBUU peleHMn  npo6neMcoTpyaHNYEeCTBe y4ebHo HeopraHmyeck  ux
HeopraHM4yecknx |060pya0BaHMEM. C NoCTaB/IeHHONPA3IMYHOrO [eATe/lbHOCTH coeanHeHunn.  T.p.
COeAMHEHWIA. Mcnonb3oBaTb 3agayeli n XapaKTepa OCHOBHbIX| No5 1 vac
NPUOBPETEHHbIE YCIOBUAMM eenoHATUN
3HaHWA ~ peannsauunn

YMEHUA, NMOMYyYEHHbIE
npn N3y4eHNn TeMbI




16  |0O606LeHMe NYMeTb OueHuBaloT BbibupatoT YUUTLIBAKOT pasHble  |OBnafeHue PelueHune
(67) [lucTemaTM3aumsi [XapakTepu3oBa Tb:  [NPaBUIbHOCTb Hanbonee MHEHWSA N CTPEMATCA KHaBblKamu Ans3agaq 7
3HAHWI N0 TeMe  XMMUYECKMe BbINOJIHEHUS 9PPEKTMBHbIE KoOpAvHaLmn MPaKTUYECKOiA YMPaXHEHW no
«PacTBOpeHMe.  [CBOMCTBa OCHOBHbLIX[AEACTBUSA Ha YPOBHECMNOCOObl  peLueHMUsPasIMYHbIX NO3ULMWIA BAEATEIbHOCTU NaHHOW Teme.
PacTBopbl. K/1accoB afleKBaTHOIA 3a/au, COTPYLHUNYeECTBE MogroToBka K
CsolicTBa HeopraHnyecKmnx PETPOCMNEKMBHO AKOHTPONNPYIOT 7 KOHTPO/bHOW
pacTBOpOB BELLeCTB. OLLEHKM OLleHVBaloT pabore.
3/1eKTPO/ITOB.»  |COCTaB/IATh: npoveccuu
YpaBHeHUA pe3ynbTar
XUMUYECKMNX
peakLuui,
XapaKTepuaytoLyne
CBOWACTBa
HeopraHNYecKmnx
BELLeCTB.
17  |KOHTpoOnbHasA YMeTb CtaBUTb CpaBHMBaTb, dopmynupyet BbicTanBaeT Cpepnctea KT
(68) |pabota Ne 6 MOMNPUMEHSTH y4yeb6Hble Lenu Knaccuguumposatb MCOBCTBEHHOE MHEHMECOBCTBEHHOE K.p. Ne6
Teme TeopeTnYeckre 7 0606WaTb (akTbl UK NO3NLMIO LIe/IoCTHO.
«PacTBopeHue.  [npakTuyeckne 3YH, ABNEHNA MMPOBO33pEHME
PacTtBopbl. MoslyYyeHHble npu
CsolicTBa M3y4YeHUn  [JaHHOM
pacTBoOpOB TeMb, Ha
9N1EKTPOIMTOB»  [KOHTPOJILHOM

paborTe.




TemaTnyecKkoe NnJjaHMpoBaHme 9 Knacc

MnaHupyeMble pe3ynbTaTbl

Ne n/n Tema ypoka OneMeHTbI cofepxaHms
lNpefMeTHbIe MeTanpeameTHble YY [ JINYHOCTHbIe YY [
O6Lasn xapaKTepnCTKa XMMUYECKMX 3NEMEHTOB U XUMUYECKMX peakumii (10 Y)

XapaKTepucTrka BBogHbIli nHCTpYKTaXX no OT umHayuatcs: xapakTepu3oBaTb PerynaTvBHble: CTaBAT yyebHble dopmupytoT
XUMWYECKOr O TbE. XUMWYECKME 3NneMeHTbl 1-3 — rosafayn Ha OCHOBE COOTHECEHMs TOro,0TBETCTBEHHOE
anemeHTa HaXapakTepuctuka  XMMUYEcKorornepuoga no mux nosoXxeHuto NCX3UTO yxKe N3BECTHO U YCBOEHO YYaLLMMCSH,(0THOLLEHVE K YUYEHWIO
OCHOBaHUK eroanemeHta no nonoxeHuawo BM.N. MeHzeneesa. M TOTO, YTO eLé HEN3BECTHO
Mon0XeHns BINCX3 A.1N. MeHpeneesa. Monyyatr BO3MOXHOCTb HayuuTbCA:|[103HaBaTENbHbIE:CAMOCTOATEN bHO
Meprognyeckoi [leMoHCTpauus: Mofennm aToOMOBOMMUCHIBATb W3Y4YeHHble  O0OBLEKTbIBbLIAENAOT " (hopMYNNPYHOT]
cucteme . W.anemeHTOB 1-3 —r0 nepunosos KaK CWUCTeMbl, MPUMEHAA /OTMKY[MO3HaBATENbHYIO Lefb
MeHzeneesa CUCTEMHOrO aHam3a KoMMyHUKaTVBHbIE:(hopMynnp yHoT

COOCTBEHHOE  MHEHWE UK MO3MLKIO,

3a[at0T BOMPOCHI, CTOAT MOHATHbIE NS

napTHepa NnoHATUSA
CBoiicTBa  OKCMAOB,XUMUYECKME CBOWCTBA OK- CUAOB,Hayuvarcs: Has3blBaTb 06LWwmePerynaTuBHbIe: CTaBAT y4ebHy0 3agady,MposBnsoT
KWUCNOT, OCHOBAaHU MOCHOBaHWUIA , KWUCNOT, COMeii BXMMUYECKME CBOMCTBA KUCIOTHbIX,0NPeLenstoT nocnefoBaTe/lbHOCTLYCTOWUMBBIA  Y4eOHO
CO/Eei B CBETE TEOPUMCBETE TEOPUW 3NEKTPOIUTUYECKOMOCHOBHbIX OKCWA0B, KICNOT,MPOMEXYTOYHbIX  Lefleil € Y4eTOM—  MO3HAaBaTe/bHbINA

avccolmaLmm
OKWCNEHUS-
BOCCTaHOB/NEHUS

3NEeKTPONINTUYECKOM

n

aviccoupalmm OKMCNIEHMS-

BOCTaHOB/IEHUA

"

OCHOBAaHMI 1 COMeil C No3uuun
T34, npuMBOAUTL npumepsl
peakuui, NOATBEPXKAAOLLMX
XVMUYECKMe CBOMCTBA:

OKCUAOB,  KUC/MOT,  OCHOBaHWi,
coneii; onpeaensTb BELLECTBO

— OKUCNUTENb W BELLLECTBO —

BoccTaHoBUTENL B OBP;

Monyyatr BO3MOXHOCTb Hay4MTbCS:
MPOrHO3MpoBaThb CMOCOOHOCTh
BelllecTBa NPOSABNATH
OKUCNNTESbHbIE nnn
BOCCTAHOBWUTE/IbHbIE  CBOIWCTBA C
y4eTom cTeneHen OKUCNEeHs

9/IEMEHTOB, BXOAALWNX B €ro coctaB

KOHKPETHOro pe3ysbTaTa, COCTaB/IStOT
NNaH 1 anropuT™m AeincTBuniA

Mo3HaBaTesbHbIe:

CaMOCTOSATE/IbHO BbIAENAOT
hopMynunpyLoT

Mo3HaBaTe/lbHyl0  Leflb,  WCMO/b3yd
06LMe NpreMbl peLeHns 3atay
KOMMYHUKaTUBHbIE:

KOHTpO/b 1 OLEHKa AeCTBUIN NapTHepa

MHTEpeC K HOBbIM
crnoco6am peweHnsa

3adau




AM(OTEPHbIE OKCULbI

lMoHATME 0 NepexofHbIX

Hayuarcs: xapakTepr3oBaTb

PerynatusHble:

MposasnsaoT

ﬂepMO,ﬂ,quCKOVI CUCTEMBI.

CBOWCTB KOH KPETHbLIX BELLECTB

N TapoKcuapl 3MIEMeHTaXx. AMMDOTEPHOCTL.XMMUYECKME CBOCTBA aM(POTEPHBLIXMPUHUMAIOT 1M COXPaHAOT  yuebHy0L06poxenat
"eHeTMYeCKUiA psoKCUa0B n rMAPOKCUAOB;3aau4y, YUMTbIBAKOT BblJe/IeHHbIee/TIbHOCTb,0T3
nepexoHOroafieMeHTa. MCNOMb30BaTh MPU XapaKTePUCTUKEYUUTENIEM OPUEHTUPbI LEACTBUSA B HOBOMbIBUMBOCTD, KaK

BELLECTB MOHATUE «aM(DOTEPHOCTb»,y4eOHOM MaTepuasie B COTPYAHUYECTBE CNOHMMaHne  YyBCTB
MpoBOANTb OMbITbly4YnTENIEM apyrmxnoge  noou
noATeepXajaroLLme XUMUyeckmello3HaBaTe bHble: cornepexxuea H1e UM
CBOCTBA am(OTEPHbIX OKCMAOB WMCTaBAT U POpMynMpytoT  npobnemy|
rMAPOKCUAOB,; YPOKa, CamMOCTOATENbHO CO34at0T
MonyyaT BO3MOXXHOCTb HAYUUTLCA:QITOPUTM [eATe/IbHOCTU MPU peLleHun
0CO3HaBaTh 3Ha4YeHnenpob6embl
TEOPeTUYECKMNX 3HaHWI 015 KOMMYHUKATUBHbIE:
MpaKTUYeCKo peatenbHocTUl possnaloT aKTUBHOCTb BO
yesioBeka B3aVIMOAENCTBUN ans peLueHus
Mo3HaBaTe/lbHbIX W KOMMYHWKATUBHbIX
3a7a4(3a4aroT BONPOCHI, (HOPMYNPYHOT
CBOM 3aTPYLHEHWs, NpeaiaratoT NoMoLLb
B COTPYAHUNYECTBE)

MeproanyecKuia CTpyKTypa 1[09,¢C) [.WN . Hayuatcs: onuckieaTthb NPerynaTnBHole: OnpegensoT CBOK

3aKOH UMeHgeneesa. CTpoeHMe aTOMa.xapakTepun3oBaTb TabnmMyHytolMnaHnpyoT CBOM JelncTBmS B/IMYHYIO  MO3ULNIO,

Nepropnyeckas ®un3nYeCKnin CMbICn thopmy MNCX3 O.LN. MeHaeneesa;coo0TBETCTBMM C MOCTaB/EHHON 3afaveiiafeKBaTHYHO

cuctema 4. M|nopsgkoBoro  Homepa, HoMepagenatb YMO3aKNIoYeHNs O YCNOBUAMM ee peanusauum nnhhepeHLMpoBaHHY

MeHeneeBa B CBeTenepuoga, HoOMepa rpymnnbl Xu-XapakTepe  WU3MeHeHMsi  CBOMCTBIT03HaBaTe/IbHbIE: CTaBAT M0 CaMOOLIEHKY CBOWX|

YYEHMSA O CTPOEHUUMUYECKOro 3neMeHTa B [CX3IXMMUYecKnx 3/1EMEHTOB cihopmynupytoT Lenm u yCcrexos B yyebe

aToma 0. MeHgeneesa.  MpuyvHblyBeNMYeHNEM  3apALOB  aTOMHbLIX[NPOG/MEMbI  YPOKa;  OCO3HAHHO U
N3MEHEHUS CBOWCTB XMMUYe- CKUXAaep. MPOM3BO/ILHO  CTPOAT B YCTHOM ¥
9/IEMEHTOB U WX COeAM- HeHWin BlonyyaT BO3MOXHOCTb HayUUTbCA:NMCbMEHHON (hopme
nepuogax wu rpynnax, rnasHbIXMPUMEHATb 3HaHuA 0|KOMMYHVKaTUBHbIE:
nogrpynnax MnCxa [./.3aKOHOMepHOCTSX  MepuoanyeckoiBnageHve MOHO/IOr YECKO n
MeHzeneesa, [JeMoHCTpauus:CUCTEMbl  XMMUYECKUX  3/1EMEHTOBAMAN0rMYECKO (hopmamMm peyn
pasnnyHble (hopmbl Tabnmuans 06bACHEHUA W MpeaBUAeHUs




XnMmnyeckas
opraHv3auus  KuBoin
1 HEXXMBOW NpUpoabI

XrMmMYecKaa opraHusaums

XKMBOA W HEXWBOW MPUPOAbI.
XNMUYECKWTA COCTaB a4pa,
MaHTUM U 3eMHOM  KOpbl.

XUMWNYECKME 3M1EMEHTHI B K/ETKaX
XKMBbIX OpraHnsmos. Makpo-
MUKPO3/IEMEHTDbI.

JemMoHcTpaums:

Mogefb CTpoeHusi 3eMHOro LLapa
B MonepeyvyHoOM paspese

Hayuarcs: xapakTepr3oBaTb
XUMUYECKWIN COCTaB XXMBOW KIETKM;
COCTaB Apa, MaHTWUM 3eMHOI KOpbI;
MonyyaT BO3MOXHOCTb Hay4MTbCS:
O0OBACHATL MMP C TOYKM 3peHus
XUMUW

PerynsTuBHble: paboTath No
nnaHy, Cronb3ys cnewyanbHo
nofobpaHHbIe cpeacTBa. YMeHue

OLEHUTb CTEMEHb yCnexa Wn Heycnexa
cBOeli DeATeNNbHOCTU

Mo3HaBaTe/bHble: aHanu3npoBaTb,
CpaBHMBaTb M 0606WaTb W3YYeHHble
MOHATUSA. CtpounTtb NOTNYECKOE
paccyXfeHvie, BK/HOYas YCTaHOB/EHUE]
MPUYMHHO — CNEACTBEHHbIX CBA3ENA.
MpeacTBnaTs  MHOPMaLMIO B BMAe
PUCYHKa

KOMMYHVKaTUBHbIE:

OTcTamBaTb  CBOKO  TOUKY  3peHms,

NPVBOANTL apryMeHTbl, NOATBEPXKAAA MX
(hakTamu

®dopmunposaH
e OTBETCTBEHH Oro
OTHOLLIEHMS K YYEHWIO

Knaccugmkaums
XUMUYECKMX peaKLnii
no pas3/IMYHbIM
OCHOBaHVAM

0606LeHne CBefeHWi 0
XUMUYECKNX peakuusX.
Knaccugmkaums XUMUYECKNX
peakuuii no pasnnyHbLIM
OCHOBaHUAM:

COCTaBYy W UWCNY pearvpyroLmx u
06pasytoLmxcs BELLECTB,
TEnnoBoOMy adekTy,

HaNpaBneHUIo, U3MEHEHUIO
CTEeneHeil OKMCNEHUs 3M1EMEHTOB,
06pasyoLLmX pearvpyoLme
BellecTBa, (hase, MCMO/b30BaHIO
KaTanmsatopa.

Hayuatcs: ycTaHaBnMBaTh

MPUHaANEXHOCTb XUMUYECKOWA
peakLumn K onpeaenéHHoMy TUMy Mo
OAHOMY M3  KNaCCUMUKALMOHHbIX
MPU3HAKOB: 1) MO YMCNy U COCTaBY
MCXOAHbIX BELIECTB W MPOAYKTOB
peakuun; 2) No BblAENEHUIO WK
MOrNOWEHNI0  TennoTbl; 3) Mo
W3MEHEHWIO CTEMeHei OKWCNEHMs

XUMUYECKX  3M1EMEHTOB; 4) Mo
o6paTMMOCTV npoLiecca.

MonyyaT BO3MOXHOCTb HayuMbCS:
COCTaBNATb  MOMEKYNSIPHbIE 1

MONMHbIE MOHHble YPaBHEHUA MO
COKpALLEHHbIM VIOHHBIM
YPaBHEHVSIM.

PerynatuBHble:
BbiasuraroT
npo6nemsl,
pe3ynbTar
Mo3HaBaTesbHbIE:

Bbl6b1patoT 0CHOBaHWS U
KpUTepumn 415 Knaccugukaumm
Mpeo6pasoBbiBaTb  MHOPMaUUO U3
OAHOr0 BMAA B APYroi un Bblbupath Ans
ce6bs  yaobHyo  opmy  hukcaumu

BEpPCUU
0CO3HaBaTh

peLLeHns
KOHEYHbI

npeacTaBneHns MHGopMaLmm
KOMMYHUKaTMBHbIE:
OTCTaMBaTb  CBOK ~ TOYKY  3PEHWS,

MPUBOAWTL apryMEHTbI, MOATBEPXAas 1X
(hakTamn. PasnnuaTb B YCTHOW peun
MHEHVe, [I0Ka3aTeNbCTBa,  rUMNOTE3bl,
Teopun

OnpegensoT
BHYTPEHHIOIO
no3numIo
06yuatoLmMxcs
YPOBHe
NONIOXKNUTENbHOTO
OTHOLLIEHMS
06pa3oBaTe/lbHOMY
npoueccy, MOHMMALOT|
HeobX0ANMOCTb
YYeHns

Ha

K




lNoHsATMe 0 ckopocTy
XUMUYECKOIA peakLmm

lMoHATHE O CKOPOCTU

XUMUYECKON peakuumn. PakTopsl,
BMSIOLLME Ha CKOpOCTH|
XVMUYECKUX peakuui.

JeMoHcTpauun:

3aB1CMMOCTb CKOpOCTH
XVMWYECKOW peakuum OT Npupoabl
pearvpyoLLmx BeLLeCTB.
3aB1CMMOCTb CKOpOCTH
XVIMUYECKOW peakumn oT|
KOHLeHTpaLmu pearvpyoLmx

BELLeCTB. 3aBMCUMOCTb CKOPOCTY
XUMUYECKOI peakLum OT noLaam
COMPUKOCHOBEHMS  pearmpyoLLx

BEWECTB  («KUMALMIA  CNoi»).
3aBMCUMMOCTb CKOpOCTK
XVIMUYECKOW peakumn oT|
TemnepaTypsbl pearvpyroLmXx|

BeLLecTB. 3aBUCKHMOCTb CKOPOCTM
XUMUYECKON peakLmy 0T Npupossl

pearvpyrLmx BELLIECTB.
3aBMCUMMOCTb CKOpOCTK
XVMUYECKOA peakuum oT|
KOHLeHTpaumu pearvpyroLmXx|
BELLECTB Ha npvmepe
B3aVIMOAENCTBMS LIMHKA C CONSAHOW
KUCNOTOM pas/IM4yHoM
KOHLEHTpaLuu. 3aBMNCUMOCTH|
CKOPOCTM XMMUYECKOI peakLmn OT|
nnowaan COMPVKOCHOBEHMS
pearvpyrLmx BELLLECTB.
3aBMCUMMOCTb CKOpOCTK
XVMUYECKOA peakuum oT|
TemnepaTypsbl pearvpyroLmXx|
BELLLECTB Ha nprmepe

B3avMmogelicTems okcmaa megu( 1l)
C pacTBOPOM CEpPHOW  KWCMOTbI

Hayuarcq: HasbiBaTtb
(hakTOpbI, BANAIOLWME HA CKOPOCTH

XVMUYECKON peakumm v 0O6BbSACHATH
MX  BAWSHME  HA  CKOPOCTH
XUMUYECKOA  peakuuu; HasblBaTb

(hakTOpbI, BAUSIOLLME HA CMELLEHME
XMMUYECKOTO PaBHOBECUSI.
MonyyaT BO3MOXHOCTb HayuUThCS:

MPOrHo3u1poBaThb
pe3ynbTaThl BO3/eNCTBUSA
pasnNYHbIX (pakTOpOB H

M3MEHeHMe CKOpOCTK xmmmquKoa
peakuuu; MPOrHO3MpOoBaTh
pe3ynbTaThl BO3/eNCTBUSA

pa3NNYHbIX (haKTOPOB Ha CMELLIEHME)
XMMWNYECKOT0 PaBHOBECUS

pasfIMYHOI TemnepaTypbl

PerynatusHble:

CamMoCTOATeNbHO — 06HApyXXuBalT U
(hopmynupyroT npobremy.
Mo3HaBaTebHbIE:

BbiABNAOT  NpUUMHLI U CNeacTsud
ABNEHNA. Ctposat NOTNYECKNE]
paccyXzaeHus, yCTaHaB/IMBaIOT|
MPUYNHHO — CNIEACTBEHHbIE CBA3N
KoMMyHMKaTUBHbIE:

YunTbIBAIOT ~ pasHble  MHEHWA U
CTPEMATCA K KOOPAMHALMW PasINyHbIX
Mo3nLMiA B COTPYAHNYECTBE,

(hopMynMpyIoT COGCTBEHHOE MHEHVE U

No3nLMo

MposasnsaoT
YCTOMYMBbLIA  y4ebHO

NHTEpeC
06LLMM
peLleHns
3aay

K

No3HaBaTe NbHbIi

HOBbIM
crioco6am




8. Katanusaropsbl KaTanusaropsl n KaTanm3|Hayuyarca:  MCNoONb30BaTb  MPUPerynatuBHbIe: YcBOoeHue npasun
NHrMbuTopbl. AHTUOKCUAAHTBLI.  [XapakTepucTuKe NpeBpaLLeHNIAY YATLIBAIOT NPaBW/IOo B NNaHNPOBAHUM UMHAMBUAYANBHOTO U
[JleMoHCTpauuu: BELLLECTB NOHATUSA «KaTann3aTop», |KOHTPose crnocoba peLleHns,6e30nacHoOro
[OMOreHHbIi W reTeporeHHbIAKUHINOUTOP, OCYLL,eCTBNAKOT MOLLIAroBbll KOHTPOML  noBegeHus B UC,
Katanm3bl. PepMeHTaTUBHbIAaHTUOKCUAAHTbI», NpoBOAUTLITO3HaBATE/bHbIE: YrOXatoLLMX YKNU3HW U
Katanus. IHrmébrposaHue. HEC/IOXHbIE XUMUYECKME OMbITbl MCaMOCTOATENLHO CO3A4at0T 30,0P0BbIO
O6HapyxeHue Katasiasbl BHabMIOLeHMA 32 M3MEHEeHUAMUAITOPUTM [eATeNIbHOCTUT MpU PeLleHuuIoLen
HEKOTOPbIX MULLEBbIX NPOAYKTaX. CBOWCTB ~ CBOWCTB  BELECTB  BMpo6sieM pas/IMyHOro xapakrepa
NHrnéuposaHve B3avmogencTemsnpoLecce npespaLLeHuii,[KOMMYHUKaTBHbIE:
KUCnoT c MeTannaMmcobnoaaTb [lorosapuearoTcs 0 COBMECTHOIA
YPOTPONNHOM npasuna Tb n OT. NeATeNlbHOCTN, MPUXOAAT K 06LLemy
MonyyaT BO3MOXHOCTb Hay4UTbCA:PELLEHWNIO, B TOM YUC/E U CTO/IKHOBEHWIO
rpamoTHO obpaLuarses CMHTEpECOB
BellecTBaMM B TOBCEHEBHOW
MKU3HW
0. O606LLeHMe " Hayuyarcsa: 0606LaTb 3HaHUA PerynatuBHble:
cucTemaTusauns W MpeAcTaBnATb UX Cxem, Tabnuu,BHOCAT HeobXoAuMble KOPPEKTVBLI B
3HaHWn Mo Teme npeseHTauuii [ieiCTBMe nocne ero 3aBepLleHus Ha
«BBepeHne» OCHOBE ero W y4yera Xapakrepa
CAeNaHHbIX OLLINOOK
Mo3HaBaTe/IbHbIE:
CTpoAT  peyeBOe  BbICKa3blBaHWE B
YCTHOM 1 MUCbMEHHOM (hopme
KomMyKaTuBHbIe: KOHTPO/IMPYIOT|
[eNCTBMA NapTHepa
10. KoHTposnbHas paboTaKoHTPOsb NpeaMEeTHbIX Hayu4aTca: NpUMeHATb NonyyYeHHbIePerynaTuBHbIE: OCYLLLECTBAAT BobipaxatoTt
Nl no TemMeMeTanpeAMeTHbIX YUeOHbIX3HaHMA U CHOPMMPOBAHHBIE YMEHUSMOLLATOBbIA M UTOrOBbIA KOHTPO/b MOaAeKBaTHOe
«BBepeHne» nencTBuii No Teme «BBefeHWe. 15 peLleHns y4ebHbIX 3aay pesynbTaty NMoHMMaHue  MpUYKH
O6Lwas XapakTepucTuka Mo3HaBaTe/lbHble:  CTPOAT  PEYEBOEyCrexa v Heycnexa
XUMUYECKMX 3/1eMeHTOB 7 BbICKa3blBaHWe B YCTHOM U MUCbMEHHONYYe6HOM
XVIMUYECKMX peakLmii. (hopme fedaTeNlbHoCTH
Mepuogmnyecknia 3aKOH 7 KOMMyKaTuBHbIE: YUYMTBIBAIOT pasHble
Mepunoanyeckas cucTema MHEHVS W CTPEMATLCA K KOOPAMHaUMU

XUMUYeckux 3nemeHtos . W.
MeHaeneesa»

Pa3NNYHbIX MO3NLMIA B COTPKYAHNYECTBE




MeTtansbl (18 u)

11. MonoxeHne  3aneMeHTOB-M0NOXKeHVe MeTa/l10B B MNeproanyeckoiiHayyarca:  xapakTepu3oBaTbPerynsTuBHble: OnpepensatoT
MeTa/1/10B BCUCTEME XUMMWYECKMX 3N1eMeHTOB [. W MeTaibl N0 UX NOSIOXKEHWIO BIPUHUMAIOT M COXPAHSAOT YYe6HYIOCBOK  NINYHYHO
Mepuoanyeckoli cuctemeMeHaeneesa. MeTannnyeckas 1[09,¢C) [.M.MeHpaeneeBa,3afavy, NnaHUpYyOT CBOW AEACTBUSNO3ULIMIO,

. V. MeHgeneesa UWKpUcTaninyeckas peLueTka vonucbIBaThb CTPOEHMEB COOTBETCTBUM C MOCTaB/IEHHOM@AEKBATHYIO
0COGEHHOCTM CTPOEHUA UX|META/I/INYECKAA — XMMWUYECKAs  CBA3b.(pU3NYecKue CBOIACTBa3aauen 7 YCNoBUAMU eeanddepeHun
aTOMOB. ®u3nyeckneOObLLMe Pr3MYecKme CBOMCTBA MeTa//IOB. METa//0B, 06BbACHATbPean3aLmm POBaHHYIO
CBOICTBa MeTasnsoB.Crnasbl, MX CBOCTBA U 3HAYEHME. 3aBMCKMOCTb cBoicTB[To3HaBaTe bHble: CaMOOLIEHKY
Cnnasbl JeMoHcTpauuu: MET/IOB OT WX MOMOXeHUAICNIb3yoT 3HaKOBO —{CBOMX YCMexoB
O6pasLpl cniaBoB MNCX3 A.N.MeHpeneesa; CMMBO/IMYECKME CPeacTBa B yuebe

Monyuat BO3MOXHOCTHKOMMYKaTVBHbIE:

HayuuTbCA:  MPOrHO3MPOBATHAPIYMEHTUPYIOT CBOKO MO3ULUIO W

CBOWiCTBa HEN3YUYEHHbIXKOOPANHMPYIOT ee  C  No3vuum

9N1EMEHTOB M WX COefMHEHUANapTHEPOB B COTPYAHNYECTBE

Ha  OCHOBE 3HaHWii 0

MeproaNYeCKOM 3aK0He.

12. XurMunyeckune CBOMCTBAXMMMYECKE CBOMCTBA METa/I0B  KakHay4aTcs: onucbIBaTLPErynAaTUBHbIE: dopmupyroT

MeTa/10B BOCCTaHOBWTE/EA, & TaKKe B CBETE MX(CBOMCTBA BELLECTB Ha OCHOBEllOCTaHOBKA Y4eOHOM 3afayn  HaymeHus
MOMOXEHNA B 3/1EKTPOXMMUYECKOM PASYHabN0AeHWA 3a MXOCHOBE COOTHECEHUA TOro, YTOMCMO/Mb30BAT b
HanpsXXeHUiA MeTasIoB. npeBpaLleHnaMm, M3BECTHO W YCBOEHO , W TOrO, YTOBHAHWA B ObITY
[JeMoHcTpauuu: B3anMmopelicTBMeLeMOHCTPMPYEMBIMU eLLe Hens3BecTHO
METa/I/I0B C HEMEeTa/INaMm. yumnTenem, nccnefoBaTb1o3HaBaTeNbHbIE:

CBOMCTBa BeLECTB B  XOAeBblaB/KEHME rmnores, nx
BbINOSIHEHMS  N1abopaTOpHOroo60CHOBaHMe, JOoKa3aTebCTBO
onbiTa, Aenatb BblBOAbI  OKOMMYKaTUBHbIE:
3aKOHOMEPHOCTAX CBOMCTB[YYaBCTBYHOT B KOJJIEKTVBHOM
MeTaN/IoB B nepuofax  MobCyKaeHnn npobnem, NPOSBASAOT
rpynnax. aKTMBHOCTb BO  B3aUMOAENCTBUM
Monyuat BO3MOXHOCTLA/1A PELLEHNA KOMMYHUKATUBHBIX W
HayuuTbCA:  MPOrHO3MPOBaTbLINO3HABATE bHBIX 3a4au

XUMUYeCKne CBOICTBA

HEN3YYeHHbIX 3/1EMEHTOB U UX|
COeIMHEHWIA HAa OCHOBE 3HAHWI

0 MEepyroAMNYECKOM 3aKOHE.




13. MeTannbl B Npupoge. MeTannbl B npupoge. O6wime Hayuarcs: coctasnatb PerynatumsHble: loppgocTs 34
O6wme  crnocobbl  MXCMOCO6bI UX NOMYYEHUS. YPaBHEHUS peakLuii , nexawnxy YnTolsatoT npasuso B[pOCCUIACKYHO
nosy4yeHuns B OCHOBE MOJTyYeHUS MeTasI0BNIaHUPOBaHUK 1 KOHTPOJe cnocobaHayky

Monyyat BO3MOXHOCTb [elicTBmS
Hay4nTbCA: npuBoauTHI03HaBaTe bHbIE:
NpYMepPbl YPaBHEHWI peakLmi,Icnonb3yoT NOUCK Heob6X0AMMOIA
nexalumx B OCHOBeMHMoOpMaunu 4N BbINOSHEHUS
MPOMBbILLIIEHHBIX Cnoco60oBy4YebHbIX 3afaHuni C
Mosly4yeHnsa YyryHa v CtTain..  |MCrofb30BaHUEM y4e6HO
nuTeparypsbl
KoMMyKaTuBHbIE:
YUMTbIBIOT ~ pasHble  MHeHus WU
CTPEMATLCA K KoopAuHaunu
pasinyHbIX no3ununii B
COTPYZAHUYeCTBe

14. PeLueHune pacyeTHbIXPacyeTHbIe 334a4n No HayuaTcs: pewsatb PerynaTunsHble: OBnageHne
3afau c NOHATMEMYPABHEHUAM  XUMWYECKUX  peakLnid,pacyeTHble 3agaun  noOueHunBsaroT NpaBUIbHOCTHHAaBbIKaMKN [N
MaccoBas [0M8  BbIXOAANPOTEKAKLWNX C Yy4acTUeM METa/INIoB MypaBHEHWUAM XVMUYECKMXBbLINOMHEHNS AECTBMS Ha YPOBHENPaKTUYECKO i
NnpoayKra NX COeUHEHNIA peakuuii,  NpOTEKaloLWMX  CafeKBaTHOW PeTPOCNEKNBHOMAEATENBHOCT U

yyacTVeM METaI0B U MXOLEHKU

COeIMHEHNIA. lMo3HaBaTesbHbIE:

Monyyat BO3MOXXHOCTbBbI6MPatoT Hanbonee aPHeKTUBHbIE
Hay4nTbCA: peLuaTbCrnocobsl peLueHus 3afau,
ONMMMMALHbIE 334auN. KOHTPO/IMPYOT U OLIEHMBAIOT

MPOLIECCUU pe3yNbTaT AesTeNlbHOCTU
KoMMyKaTWBHbIE:
KoHTponunpyoT AeincTBus napTHepa




15. MoHaTMe 0  Koppo3nnKopposus MeTasnsios 1 Hayuarcsa: ucnonb3osartb PerynatumsHble: YMeHue
MeTa//10B crnocobbl 60pb6bI C Hel npy XapakTepucTuke MeTanoBPa3iMyatoT Crnocobé W pesynbTaTMHTErpyupoBaTh
Y UX COBLVNHEHWIA NOHATUS nencTens MoJlyYeHHble
«KOPPO3UA META/IOB, Mo3HaBaTe/bHble: 3HaHA B
«XMIMUYECKast Kopposus», Bnagetot o6Lwym NPUEMOMMNPaKTUYECKN X
«3NIeKTPOXMMUNYECKas peLueHns 3agad YCNOBUAX
KOppOo3us», Haxo4uTb cnocobbiKoMMyKaTUBHbIE:
3aLUmnThI MEeTa//10B oT/loroBapuBatoTCA O COBMECTHOM
Koppo3uu. [eATENIbHOCTM, NPUXOAAT K 06LLeMy]
Monyuat BO3MOXHOCTbPELLEHNIO
HayuuTbCA : MPUMEHATL 3HAHUSA
0 KOPPO3WK B XKMU3HW.
16. LLlenoyHble MeTanbl: O6LLas XapaKTepucTuKa Hayuatbca: gasatb PerynatumsHble: Pa3suTue
06LLad XapaKTepuCTKa  [LLENOYHbIX  MeTalioB.  MeTasiibl  BXapakTepuCTUKY  LLENOYHbIMIINIaHUPYOT CBOW AECTBUSA B CBA3MOCO3HAHHOTO
npupoge.  O6wwe  cnocobbl  MXMeTannaMm Mo UX MOMKEHUIO BC — MOCTaBMeHHOW  3ajayeil  u|, yBaXUTeNbHO
nonyyexHus. CTpoeHne aToMOB. [1[09,¢C) [.V.MeHpeneeBa,ycnoBmsmMu ee peLleHms ro "
LLlenoyHble meTansibl — ncecnefosathb ceoicTBallo3HaBaTe/bHble: nobpoxenar
NpoCTble BeLlecTsa LWeNoYHbIX MeTaiioB — KakCTaBfAT 1 (hOpMy/IMPYHOT LN WenbHOro
MPOCTbIX BELLECTB. npo6siemMbl ypoka OTHOLLEHVS K
Monyyar BO3MOXXHOCTHKOMMYKATUBHbIE: fapyromy
HayunTbCA: rpaMOTHOAZIEKBATHO  WCMO/b3YIOT  PEYEBbIEHENOBEKY.
obpallaTbCa C BellecTBaMu BCpeAcTBa  ANA  3((EKTUBHOrOEro MHEHWIO,
MOBCELHEBHOW YXXN3HW. peLleHnst KOMMYHUKATVBHBIX 33/ia4 [CMOCO6HOCTM




17. CoeiMHEHNsT  LLIENOYHbIXBaXXHENLLIME COEANHEHUS Hayuarcs: PerynatumsHble:
MeTa//10B LLeNoYHbIX  MeTaNioB  —  OKCWAbIXapakTepu3oBaTb (HU3NYECKUEY UMTLIBAKOT npaswno B
rmgpokeuabl 1 conm  (XI0pMAbILM  XMMUYECKMe  CBOMCTBaA[NIaHMPOBaHUM U KOHTPOJIe Crnoco6a
KapboHaTbl, Cynb(atbl, HWTPaTbl), WXOKCUAOB W rm,u,pOKcm,qojpeLueHm;l
CBOMCTBA W MNPUMEHEHVE B HAPOLAHOMLLENOYHbIX MeTaN/10B,o3HaBaTE/bHbIE:
X03AnCTBE. KasmiiHble ya06peHus. COCTaB/ATH XUMUYECKMEICNONb3YIT MNOUCK HEeobXO0AMMON
[JeMoHcTpauuu: YPaBHEHNA, XapaKTepusyroLmenHpopmauum 414 BbIMOHEHUSA
O6pasupl LLLENOYHbIX MCBOIACTBA LLe/IOYHbIXYyYeOHbIX 3afaHuni C
LL,e/I0YHO3EeME/IbHBIX MeTa//10B, peLlaTb “Ccnosib30BaHNeM yye6HoiA
MeTasnoB.  B3aumopgenctBrve  HaTpus,«LEenoYKu» npeBpaLLeHuii. NATPaTYpPbI
NUTWS C BOAOI. B3anmopgeicTeme HaTpuslonyyar BO3MOXHOCTHKOMMYKaTVBHbIE:
C KCMIOPOAOM HayuuUTbCA: COCTaBNATb YunTbIBAIOT pasHble MHEHVSA 1
«LIeMOYKM» NpeBpaLLeHuiA. cTpemMATCA K KoopAuHaLum
pasinyHbIX no3uL A B
COTPYAHMYECTBE
18. LLleno4yHo3emenbHbIe O6LLas XxapaKTepucTuKa Hayuatbca: gasatb PerynatumsHble: Pa3suTue
MeTaN/bl: 06L1as31eMeHTOB  rNaBHOW  moarpynnbl  llixapakTepuctuky MnaHMpyoT CBOW [LEeCTBUA B CBA3VOCO3HAHHOIO
XapaKTepucTnka rpynnbl. CTpoeHve aTOMOB.|LLIE/IOYHO3eME/IbHBIM MeTa/ilaMC — MOCTaBIeHHOW  3afjaueil 1|, YBa&XUTeNbHO
LLleno4yHo3emenbHbIe no wmx nomkeHno B [MCX3ycnosmsamu ee peLLeHus ro "
[.1.MeHpeneesa, lNo3HaBaTe bHbIE: nobpoxenar
MeTa bl — NPOCTbIe BeLLecTsa. XapaKTepun3oBaTb coctasCTaBAT M (HOPMY/IMPYIOT LN  UeNibHOro
aToMOB, MCCMefoBaTb CBOCTBANPOGIEMbI YpOKa OTHOLLEHVA K
LLENOYHbIX MeTalnoB — KaKKOMMYKaTUBHBbIE: apyromy
npocTbIX BewecTs. [lonyyaT/ALeKBaTHO UCNOMb3YIOT peyeBble  [YeI0BEKY.
BO3MOXXHOCTb cpeactea AN A(PMEKTMBHOIOErO0  MHEHMIO,
HayunTbCS: rPamMOTHOPELLEHNS KOMMYHUKATUBHbIX 3afa4 (CNOCOOHOCTU
obpallaTbCa C BeLlecTBaMu B BECTV Anasior ¢
MOBCEAHEBHOW XM3HN

Apyrmvmn




19. CoevHEHUS BaxHeinwune coefiMHeHnsHayyaTca:  XapakTepu3oBaTbPerynaTvBHbIe:
LLieNI0YHO3eMeNbHbIX LLleNIOYHO3EeMENbHbIX ~ MET/IMOB  —(U3NYeCKNe U XUMUYECKUEY YMTLIBAKOT npasunio B
MeTasI/10B OKCWAbI, TMAPOKCUABI U CONU (XN0puAbl,CBOACTBA OKCWUJ0B MN1aH1POBaHUM N KOHTPONe cnocoba
KapboHaTbl, HUTpPaTbI, CynbaThl,rMAPOKCUA0B peLueHus
(hochaTtbl), WX CBOICTBA M MPUMEHEHMELLENOYHO3EMENbHbIX MeTasI0B,[Mo3HaBaTe bHbIe:
B HapO/HOM XO3SACTBe. COCTaB/ATH XUMUYECKMEICNONb3YIT MNOUCK HEeobXO0AMMON
JleMOHCTpauun: YpaBHeHUs, XapakTepusytoLwmenHpopMaumy 418 BbINOHEHNS
BsaumopeiicTBne KanbUusi C  BOAOIA.CBOMCTBA LLe/IOYHbIXYyYeOHbIX 3afaHuni C
B3avmogelicTBre MarHns ¢ KUCNOPOLOM. METa/I/I0B, PeLlaTh «LEeMnOYKM»UCMOoNb30BaHeM yye6HoiA
npeBpaLLeHN. NUTPaTYpbI
Monyyar BO3MOXXHOCTHKOMMYKATUBHbIE:
Hay4nTbCA: COCTaBNATLYUNTLIBAIOT ~ pasHble MHEHUs W
«LIEMOYKM» MpeBpaLLeHuii CTpemsaTcs K KoopAvHaLumm
pasinyHbIX no3uL A B
COTPYLHUYEeCTBe
20. ANIOMUHNIA CTpoeHue atoma, (n3nyeckmne Hayuatbcs: fasatb PerynatueHble: [naHupyoT CcBOUPOPMUPYIOT
M XMMUYECKME CBONCTBA a/IlOMUHUA KaKXapakKTepuCTUKYa/IloOMUHUA MOLeNCTBUS C NHTEpeC K
NpoCTOoro ero nomkeHWto B MCX3nocTaBneHHOA 3agaden NKOHKPETHOMY
BeLLlecTBa [..MeH[eneesa, YC/IOBMAIMU €€ PELLEHWS, OLIEHUBAIOTXUMUYECKOM Y|
XapaKTepu3oBaTh COCTaB[NpPaBuIbHOCTb BbIMO/IHEHUSARNEMEHTY
aToma, XapaKTepun3oBaTbenCcTBISsA
(hM3nYecKne U XMMUYecKnello3HaBaTe/bHbIe:
CBOICTBa IIOMUHMA,CaMOCTOATENBHO  BbIAENAOT U
06BACHATL 3aB1CUMOCTL((DOPMYNMPYIOT Mo3HaBaTe/IbHYH0
CBOWCTB a/IlOMWUHMA  OT  eroLesb, WUCMo/b3ytoT 06LMe NpUembl
MONOXeHNA B MCX3peLweHnsa 3agay
[..MeHpgeneeBa, 00bACHATHKOMMYKaTUBHbIE:
MPUYNHBI XvMuyeckoinJonyckaroT BO3MOXHOCTh
WHEPTHOCTU a/IlOMUHNSA. pa3/INYHbIX TOYEK 3PEHWs, B TOM
Monyvar BO3MOXHOCTbUYMCNE HE COBMajalowWwmx Cc ux
HayuUTbCS: rpaMoTHOICO6CTBEHHOMN. 1 OpueHTUpYOTCS

obpalyatbCa C BellecTBamy B
NOBCELHEBHOW YU3HM

Ha NO3ULMIO NapTHepa B 06LLEHNM
1 B3aMMOAeCcTBIN




21. ANOMUHWIA CoefIHEHUS aIIOMUHMA — OKCuA uHay4yaTca:  XapakTepu3oBaTbPerynfaTvBHbIe: dopmupyroT
rMAPOKCUA, MX aMOTEPHbIA XapakTep.(U3MYecKne W  XMMUYECKUEYUYUTbIBAIOT npaswno ByMeHue
BaxkHeliLLme conv aioMUHUSA. CBOWCTBA OKCMAA U TMAPOKCUAANIAHPOBaHUN U KOHTPO/E crnocobauHTerprpoBsa
MMpvMeHeHVe  alOMUHUA U erQa/ItOMUHNS, COCTaB/IATLPELLEHNSA Tb MOJTyYEHHble
COeMHEHWIA. XVIMUYecKue ypaBHeHu4,[o3HaBaTe bHbIe: 3HAHWA B
MMppokcnaa antoMUHUA 1 XapakTepusytoLime  CBOMCTBAMCNONB3YIOT MOUCK HEOO6XOLMMONMPKTUYECKYHO
nccnefoBaHMe ero CBOMCTB. TFOMVHUA, peLlaTh «LEenoYKu» MHpopMauum AN BbINOSHEHUSAXN3Hb
npeBpaLLeHNi. YUeBHbIX 3afaHui c
Monyuat BO3MOXHOCTbBCMO/b30BAHNEM YUEOHON
HayuuTbCA: COCTaBNATb NATPaTYpPbI
«L,eroYKN» NpeBpaLLeHnii KomMyKaTuBHbIe:
KoHTponmpytoT felicTBre napTHepa
22. MpakTnyeckas pabota Nel |(OcyLiecTBeHNE LENOYKM XuMmmuyeckmxHayyarcs: obpalatbes ¢ PerynatumsHble: Pa3suTue
OcCyLLecTBIEHNE  LIeNOYKMNpeBpaLLeHni nabopatopHbIM OcyLecTsna0T MoLLIar oBbIKOMMYHUKAT
XVIMUYECKMX 060pyf0BaHVeM WKOHTPO/b NO pesy/bTarty MBHOIO
npeBpaLeHnii HarpesatenbHbIMY Npubopammlo3HaBaTe/ibHbIe: KOMTMOHEHTa B
B COOTBETCTBUM C Npasunamun 06LLEeHNN "
TEXHUKMN 6esonacHocTw,Bnazetot o6Lwym NpUeMoMCOTPYHMNYEC
OnucbIBaThL XUMUYECKMIpeLLeHns 3aau TBe Co
9KCMEPUMEHT € NOMOLLbIOKOMMYKaTUBHbIE: CBEPCTHUKaM "
A3blKa XUMUK, AenaTb BbIBOALIYUNTLIBAOT pasHble MHEHWUA  UW YUUTENaMu
no pesynbTaTtam 3KCMepuMeHTa.CTPEMATCA K KoopAuHaLum
Monyuart BO3MOXHOCTbPa3/INUYHBIX no3uuui B
HayunTbCA: 0CO3HaBaTbCOTPYAHNYECTBE
HeobX0AMMOCTb  COBMIOAEHNS
npasunThb n OoT  Aan4
COXpaHeHus 340p0BbA

OKPY)KatoLLX.




23.

>Keneso

PacnonoxeHune >enesa B [NCX34.WU.
MeHfeneeBa M CTPOEHVE ero aroma.

dur3nyeckne M XMMUYECKME CBOMCTBAMOMKEHMIO B

PKENe3a — MPOCTOro BELLECTBa

Hayuatbca: gasatb

XapaKTepuCTUKY Xesesa Mo ero
Mcxa
[.1.MeHpeneesa,

XapaKTepuns3oBaThb cocTas
aToma, XapaKTepn3oBaTb
(hM3nMYeCKMe N XUMUYECKUe
CBOICTBA YK€Me3a, OOBACHATH
3aBMCUMOCTb CBOWCTB )Ke/esa
OT ero nonoxeHma B CXJ3
[..MeHpeneesa, nccnenosarb

PerynatumsHble:
MnaHupytoT CBOWM  [elCTBUS  C
MoCTaBNEHHOM 3aaaven "

YCNOBUSAMU €€ peLLeHus, OLLeHNBaLOT|
MpaBuIbHOCTb

BbINOMHEHMWS AECTBIS
[No3HaBaTe/bHbIE:

CaMOCTOSITE/IbHO  BbIAENSAIOT U
(hopmynupyroT no3HaBaTe/IbHyH
Lielb, UCMOMb3YIOT 06LWMe Mnpuembl
peLleHuns 3agay

KoMMyKaTVBHbIE:

Jonyckarot BO3MO)XHOCTb
pasNNuHbIX TOYEK 3pPEeHUs, B TOM
yuCne He COBMajalwWmUX C  UX

CBOCTBA >Kenesa B  XOfe
BbINO/IHEHNS1  N1abOpPaTOPHOro
OnbITa, ONUCbIBaTH
XUMUYECKUI IKCTIEPUMEHT.

Monyuvart BO3MOXHOCTb
HayuNTbCS: rpPamMoTHO

obpalyatbca C BellecTBamy B

I'IOBCE,CI,HGBHOVI XU3HN

COOCTBEHHOM. V1 opreHTHpyoTCA
Ha NO3MLMI0 NapTHepa B 06LLEHNN
1 B3aMMOAENCTBUN

dopmupyroT
NHTepec
KOHKPETHOMY
XVIMUYECKOM
Y 3NIEMEHTY

K




24. Keneso "eHeTnyeckue psagbl Fe2+n Fe3+ Hayuarca:  xapaKTepu3oBaTbPerynsTMBHbIE: Pa3suTue
BaxxHeiilume conn kenesa. 3HayeHVe(U3NYECKME W XMMUYECKMEYUNTbIBAIOT npaswno BOCO3HaHHOro
DKesnesa u ero CoefiMHeHW Ana NpupojbICcBOMNCTBA OKCU0B UN1aHXPOBaHUN N KOHTPO/e cnocoba, yBaXXWUTe/bHO
1 HapOAHOTO X03ACTBA. rMOPOKCUAOB Xenesa,peLleHns ro 7
JleMoHCTpauuu. COCTaB/ATH XMMUYecKunello3HaBaTe bHbIe: nobpoxenar
B3anmogelictsue MeTa/10B ClypaBHeHUsl, XapakKTepusyrowmelIcnonb3yoT MOUCK Heo6X0o4UMORenbHOro
HemeTainamu. lonyyeHvie rMapOKCUAOBCBOMCTBA COEAUHEHWIA XKene3a,MHopMaLmMn  ANA  BbINOSHEHUSOTHOLLIEHNS K
pkenesa (1) wn (11). NpPOBOAUTL KayeCTBEHHbleyYeOHbIX 3afaHui capyromy
peakumun,  MNOATBEPXKAAOLLMENCTONb30BAHMEM yyebHoiiuenoseky. Erg
Ha/mume B BOAHbIX pacTBOpax/iMTpatypsbl MHEHWIO,
KaTMOHOB  )Kenesa,  pewatsKOMMYKaTVBHbIE: Croco6HOCTM
«LIeMOYKM» NpeBpaLLeHuiA. YunTbIBAIOT pasHble MHEHUS  WBECTU [uanor C
Monyuat BO3MOXHOCTbCTPEMATCH K KoopAnHaLumapyrmvm
HayuuTbCA: COCTaBNATb pasIyHbIX no3uuui BINO4bMM
«LIeMOYKM» NpeBpaLLeHnid, COTPYAHMYECTBE
COCTaB/NATL MOJIEKYNAPHbIE 1
MOJIHbIE NOHHbIE YPABHEHNA MO
COKpaLLEHHbIM VOHHbIM
YpaBHEHNAM
25. MpakTnyeckas pabota Ne2 [Mony4yeHve 1 CBOCTBA Hayuatca:  obpawatbcsi  CPerynsTuBHble: OBnageHne
MonyyeHne W CBOWCTBACOEAVNHEHWIA METANOB nabopatopHbIM OcyLecTsna0T rnoLuarosbliHaBbIkaMn NS
COeIMHEHWNIA MeTaNNoB 060pyf0BaHVeM WKOHTPO/b NO pesy/bTarty MpaKTUYecKoi
HarpesatenbHbIMY Npubopammo3HaBaTe/lbHbIe: [eATe/IbHOCTH

B

COOTBETCTBMM C NpaBUNaMm
TEXHUKN 6e30MacHocTH,
onucbIBaTh XUMUYECKIIA

IKCMNEPUMEHT  C NOMOLLbHO

A3blKa XMMWW, AenaTb BbIBOAbI
no pe3ynibTaTtaM 3KCNepuMeHTa.
Monyuat BO3MOXHOCTb
HayuUTbCS: 0CO3HaBaTh|
HeobXoAMMOCTb  COBMOAEHNS
npasuna Tb wn OT g5
COXpaHeHus 340p0BbS

CTposT peuyeBOe BbICKa3blBaHME B
YCTHOW 1 NUCbMEHHOM hopme

KoMMyKaTuBHbIE:

YunTbiBalOT — pasHble MHEeHUs U
CTpemsTcs K KoopAvHaumm
pasinyHbIX no3nL A B
COTPYLHMUYEeCTBe

OKPY>KAHOLLIMX.




26. MpakTuyeckas pabota Ne3 PelueHre aKcrepuMeHTabHbIX 3agay HaHayyarca:  obpawartbCsi  CPerynsTuBHbIE: OBnageHne
PeLieHne pacrnosHasaHue n nony4yeHnenabopaTopHbIM OcyLecTsna0T rnoLuarosbliHaBbIkaMn NS
9KCMEePUMEHTa/IbHbIX COeAVHeHUIA MeTasIoB 060pyz0BaHVEM WKOHTPO/b MO pesy/bTarty MpakTUYecKo i
3a/lay Ha pacro3HaBaHvie n HarpesatenbHbIMY Npubopammlo3HaBaTe/ibHbIe: [eATeNIbHOCT U
MosyyeHe  COefMHEHWI B MposoaAT CpaBHeHwVe n
MeTa//10B COOTBETCTBWM C MpaBuiamy  [KnacCupukaumio  no  3afiaHHbIM

TEXHUKMN 6e30NacHOCTU,KPUTEPUAM

OnucbIBaThL XUMUYECKUNKOMMYKaTUBHbIE:

9KCMEpUMEHT € NomoLLbo/loroBapnBatoTCA O COBMECTHbIX
A3blka XMMWW, [eNnaTb BbIBOAbIAEACTBMAX B PA3/INYHBIX CUTYaLMAX
Mo pesy/nibTatam 3KCNepuMeHTa.

Monyuat BO3MOXHOCTb

HayunTbCA: 0CO3HaBaTh|

HeobXoAMMOCTb  COBMOAEHNS

npasunTb n OoT  pan4

COXpaHeHWsi CBOEro 340p0BbA U

OKPY>KatoLLMX.

27. O600LLeHMe  3HAHWIA N0 Hayuatcsa: 0600LWath 3HaHWA UPerynaTuBHbIe: Bbipaxarot

Teme «MeTtannbi» npeacTasnaTb X cxeM,[BHOCAT Heo6xof4uMble KOpPPEeKTMBbIaLEKBATHOE

TabnuL, NpeseHTauui B [e/iCTBME MOCNe ero 3aBepLUeHUSNOHUMaHNe

Ha OCHOBE ero W y4yeTa XapakTepanpuyuH ycrexa
CLilenaHHbIX OLWNBOK n Heycnexa
Mo3HaBaTe/IbHbIE: yye6HOA
CTpOAT peyeBOe BbICKasblBaHNE B |AeATENbHOCTU
YCTHOW 1 MUCbMEHHOM hopme
KoMMyKaTuBHbIE:  KOHTPOMPYIOT|
NeliCTBMS NapTHepa

28. KoHTponbHas pabota Ne2KOHTpOsb NpPeAMETHbIX nHay4arcs: NPUMEHATLPEryNATUBHbIE: MpossnsaoT

no teme «MeTan/ibi» MeTanpeaMeTHbIX Y4ebHbIX AeACTBUIA NONOMyYeHHble 3HaHWA nOcyLLecTBNAIT UTOTOBbIl MOTBETCTBEHHOC
Teme «MeTannbl» ChopMMPOBaHHbIE YMeHUs ANsnoLlaroBbIi KOHTPO/Ib noTb 33
peLleHns y4ebHbIX 3a1a4 pesynbTaty pesy/bTarhbl
Mo3HaBaTe/IbHbIE:

CTpOAT peuyeBOe BbICKa3blBaHWE B
YCTHOW 1 MUCbMEHHOM hopme
KOMMyKaTuBHbIE:  KOHTPONMPYHOT
[IeNCTBMA NapTHepa




HemeTansbl (27 u)

29.

O6uas

XapaKTepnucTmnka

HEMETa/1/10B

O6LLan XxapaKTepucTuKa

HeMeTas/0B: rnosioXKeHve B
Mepnoanyeckor CUCTEME XMMUYECKMX
anemeHToB /. n. MeHgeneesa,
0CO6EeHHOCTM CTpOeHMs aToOMOB,

<HEMETVTUHHOCTU»,

pag 30. Kpuctasnnyeckoe CTPOEHUE
HeMeTaNIoB — MPOCTbIX  BELUECTB.
Annotponus.  Pusnyeckne  CBOWCTB

HemeTannoB. OTHOCUTENbHOCTb MOHATWIA
<KMETA/UT» N KHEMETA/T»

Hayuatcs: aaBaTb
onpefeneHnst MOHATUAM
«3N1EKTPOOTPULLATENbHOCTb

« annoTPoONms»
XapaKTepu3oBaTb  HeMeTa/bl

M

aMleKTpooTpumuaTenibHocTh (30) Kak Mepano ux nosioxeHuto B MCXJ

[./.MeHpeneesa, OnNuUCbIBaTb

CTpOeHme hmsnyeckme
CBOIACTBA HEMEeTa/1/10B,
00BACHATD 3aBUCUMOCTb

CBOWCTB HEMeTa//IoB 0T WX
NONOXeHNA MnCxa
[..MeHpeneesa;coctaBns  Tb

Ha3BaHUs COeAIMHEHWI
HEMEeTa/IM0B MO  (hopmyne u
thopmyn no Ha3BaHuIO,
HayyaTcs [aBaTb OMNpejeneHus
«a/INIOTPONUA», «aNI0TPOMHbIE
MOAMUKaLN». Monyyar
BO3MOXHOCTb Hay4mnTbC:
MPOrHo31poBaThb CBOICTBA

HEU3YYeHHbIX 3/1EMEHTOB U UX|
COEANHEHNIA Ha OCHOBE 3HAHWIA

PerynatuBHble:

MnaHMpyOT CBOW LeiCTBUA B CBA3M
C MOCTaBNeHHOW  3ajadeli WU
YCNIOBUAIMU €€ peLLeHmns
Mo3HaBaTe/bHble:

CTaBaT M (HhOpMyNMpYHOT Len W

npo6nemMbl ypoka
KoMMyKaTuBHble:
ALEKBaTHO WCMOMb3YIOT pPeyeBble
cpeactea AnA 3deKTUBHOIQ

PeEHNA KOMMYHUKaTUBHbLIX 3aday

0 NEPUOANYECKOM 3aKOHE

dopmMmpoBaHue
rOTOBHOCTM U
CMOCOBHOCTM K
00yyeHuto U
caMopasBuUTUIO
n
camo06pa3oBaH
M 10 Ha OCHOBe
MOTMBaUMN K
06y4eHU0  ”
Mo3HaHWIo




30.

Ob6uine XUMUNYECKINE
CBOICTBa HEMETa//0B.
Hemetannel B npupoge v
Cnocobbl UX NONYyYeHNS

Ob6uine
HemeTannoB

XNMU4YeckKmne

CBOICTBA

Hayuarca:  XapakTepu3oBaTb
CTPOEHWE HEeMeTassos, 06Lyune
XUMUYeECKne CBOICTB
HEeMeTasI/os, OrnucbIBaTh
o6LLMe XVMMUYECKNEe CBOICTB
HEMEeTasI/10B C MOMOLLbIO A3bIK
XVIMUW, COCTaBNATL YpaBHEHUS

XUMUYECKUX peakum,
XapaKTepu3yHLLmX
XUMNYECKME CBOWICTBA|
HEMETA/NOB NX COEANHEHWIA.
Monyvar BO3MOXHOCTb
Hay4MTbCA:  NPOrHO3MPOBATh|
CBOICTBa HeN3yUeHHbIX

9IEMEHTOB N UNX COEAVIHEHVIVI
Ha OCHOBE 3HaHWN 0
nepnoanyeckom 3akoHe

PerynatumsHble:
MocTaHOBKa Y4ye6HOM 33jaun Ha

OCHOBE COOTHeceHua TOoro, 4T0
M3BECTHO M YCBOEHO , U TOro, 4TO
€LEe HEN3BECTHO
No3HaBaTe/bHbIE:
BblaBMKeHMe rmnoTes, nx
0060CHOBaHMe, [0Ka3aTeNbCTBO
KoMMyKaTuBHbIe:
yl-IaBCTBy}OT B KOJINEKTUBHOM

06CyXKaeHUM Npo6sieM, NPOSBASIOT

aKTVBHOCTb BO  B3aMMOZENCTBUN
ans
PELLEHNS  KOMMYHUKATUBHBIX W

Mo3HaBaTe/IbHbIX 3aa4

PassuBatoT
0CO3HAHHOE
OTHOLLEHME
CBOVM
COOCTBEHHbIM
MoCTynKam

K




31.

Bogzoposa

MonoxeHwve Bogoposa B

Meprognyeckoin cuctemMe XUMUYECKMX
anemeHTos /. n. MeHgeneesa.
CTpoeHve  atomMa U MOJEKYSIbL.
dusnyeckne 1M XMMUYECKMe CBOICTBA
BOAOpPOAa, ero nonyyeHvie 7
NpUMeHeHwe.

Hayuarcs:
XapakTepusoBaTb BOAOPOJ MO

ero nonoxeHnto B [CX3
[..1.MeHgeneesa,
XapaKTepmn3oBaTb CTPOeHue

aTomMa BOAOPOAa, OOBACHATH)
ero  BO3MOXHble  CTerneHu
OKWCNEHWs,  XapaKTepun3oBaTb
(DM3NYECKNE W XUMUYECKNE
CBOICTBA BOAOPOAA, 0OBACHATD
3aBMCKMOCTb CBOWCTB
BOAOPOAA OT MOJOXEHUS ero B
1[09,¢C) [..MeHpeneesa,
onucbiBaTb  N1abopaTopHble 1
MPOMbILLIEHHbIE Croco6bl
nosy4yeHns BOLOPOAA .

Monyyar BO3MOXHOCTb
Hay4nTbCH: 06BACHAT|
[1BOVCTBEHHOE MOSOXKEHNE
Bofopoga B TICX32 A. W
MeHzaeneesa, rpamoTHO
obpalwatbca C BellecTBamy B

PerynatumsHble:

PasnuyaloT crnocob u pesynbrar
nencTems
lNo3HaBaTe/bHbIe:
Bnagetot 06LLMM
peLleHuns 3a4a4
KoMMyKaTuBHbIE:
JlorosapvBaloTci 0  COBMECTHOWA
[NeATeNlbHOCTU NOJ, PYKOBOACTBOM
yumTens

npuemMom

I'IOBCE,CI,HGBHOVI XN3HN

dopmupytoT
KOMMYHVKaTVB
HbIVA
KOMMOHEHT B
06LLEHNN 7
COTPYAHNYECTB
e Cco
CBEPCTHMKaMU
B rnpouecce
06pa3oBaTe/ibH
0 n
[eATeNlbHOCTH




32.

Boga. Boga
uesioseka

B

XU3HN

CTpOeHne MONeKybl.

BopgopoaHas XMMUYECKas CBA3b.
dur3nyeckne cBoicTea BoAbl. AHOMaIMM
CBOMCTB  BOAbl.  mApouibHbIE U
rmapoobHble BeLlecTBa. XUMUYECKUE
CBOWCTBA BOfAbl. KpyroBopoT BOAbl B
npupoge. Bogoounctka. Aapaums BoAbl.
BoiToBble  UNbTPbl.  MUHepasbHbIe
BOAbIl. AucTunnnposaHHas Bojga, ee
NnosyYeHve 1 NpUMeHeHMe.

Hayuarcs :
XapaKTepunsoBaTb

MOIEKY/bl BOAOPOAA,

CbVI3VIl-IeCKVIe n  XUMMU4YeckKumne
CBOICTBA BOAbl, 00BACHATD
aHOMa/Tnn BOAbl, Cnoco6sl

OUMCTKU BOAbI, NPUMEHSTh
B ObITY (UALTPbI ANS OUUCTKMU

OTHOCUTBLCA K MCEBLOHAYYHOM
nHopMaLmm

PerynatumsHble:

cTpoeHuelNaHVpyoT CBOW IENCTBUS B CBSA3U

C MOCTaBNeHHOW  3ajayeid WU
YC/IOBUAIMU €€ peLLeHuns
Mo3HaBaTesbHble:

C1aBAT 1 (hOPMYNMPYIOT Lem W’
npo6nemMbl ypoka

KoMMyKaTuBHbIE:

BOZbl, npasnIbHOKOHTPONMPYIOT felCTBISA NapTHepa
NCMO/Mb30BaTb  MUHEPAIbHYHO
BOZY, BbINOMHATL pacyeTbl MO
YPaBHEHUAM XUMUYECKMX
peakumnid,  NpoTeKawWwmx ¢
y4acTVeM BOAbI.

Monyvar BO3MOXHOCTb
Hay4nTbCA: 06bEKTUBHO
OLEeHMBaTb  WH(OpMaUmMo 0
BelleCTBAX UM XMMMUYECKMX
rnpotieccax, KPUTUYECKU

NmetoT
Lie/IOCTHOE
MWUPOBO33peHMe

COOTBETCTBYIO
e e
COBPEMeHHOMY
YPOBHIO
pasBuTHs

HayKm




33. ["anoreHsl O6was  XxapakTepuCTMKa  ra/loreHoB:Hay4yaTca:  XapakTepu3oBaTbPerynsTUBHbIE: MposasnsaoT
CTPOEHWEe aTOMOB; MPOCTble BELLeCTBa UCTPOEHWE MOMEKY/ TanoreHos,M1aHnpyroT CBOW AeNCTBMA B CBA3UBKOMOMMYECKOE
OCHOBHble COEAMHEHUs rafioreHoB, WXOMNWCbIBaTb  (IM3NYECKME  WC  MOCTaB/IeHHOW  3afayeil  MCO3HaHue
cBOWCTBA. KpaTkme cBefeHVs O X/ope,XMMUYecKme CBOIACTBAYC/0BUAMM €€ PeLLeHS
bpome, (Tope u ioge. lMpumeHeHMEranoreHos Ha ocHoBe|[lo3HaBaTe/NbHbIE:
rasIoreHoB 1 UX COeAVHEHW B HAPOAHOMHa6N0AEHWIA 3a nXICTaBaT n (HOpPMY/NMPYIOT Len W
XO3SIACTBE. npeBpaLleHnsMn  BO  BpPemsnpob6sieMbl ypoka
JeMoHcTpauumn: O6pasLibl raloreHoB —eMOHCTPALMOHHbBIX  OMbITOB,[KOMMYKaT/BHbIE:

MPOCTbIX BELLIECTB. 06BACHATL 3aBMCYMOCTHAEKBATHO UCMOMb3YIOT  PEYEBbLIE
B3anmogelicTBue ranoreHoB C HaTPUEM,CBOMCTB  rajlofTeHOB MX OTcpeAcTtBa  And 3(QeKTUBHOIQ
AIFOMUHUEM. nonoxeHna B T[CX3 [A.U.|pelieHns KOMMYHNKATUBHbIX 3a4ady
BbiTecHeHune x1opom 6poma vnm oga n3MeHgeneesa, COCTaB/IATb
pacTBOPOB X CONeN (hopMy/ibl COeIMHEHUI

rafloreHoB 1 1o opmynam

fiaBaTb Ha3BaHWA

COefIMHEHNAM rasioreHoB

Monyyar BO3MOXHOCTb

HayunTbCSH: 0CO3HaBarTh|

HeoOX0AMMOCTb  COBMOAEHNS

npasun 9KO/I0rMYeCKOW

6e30MacHOCT Mpy 0bpaLLeHnK

C raioreHamm

34. CoepavHeHusa ranoreHoB  (OCHOBHble  COEIMHEHWA  rasoreHoB:Hay4arca: yCTaHaB/MBaTLPerynaTBHbIe: BocnuTaxue
rasioreHoBOA0PO/b, CONMCBA3b  MEeXJy  CBOWCTBaAMUY UMTbIBAKOT npasunio BOTBETCTBEHHOT
rafioreHoBOA0POLHbLIX KMC/IOT. COeAVHeHNI 7 MXNNaHNPOBAHUM N KOHTPO/E CNoco6ao OTHOLLEHMS K
JemoHcTpauum:  O6pasubl  NPUPOLHBLIXNPUMEHEHVEM, n3yyaTbpeLLeHns npupogae
COeIMHEHWIA XJiopa. CBOICTBa coefiMHeHNIANo3HaBaTe bHbIe:

raloreHoB B X0fe BbINONHEHMAMICNONb3YIOT MOUCK HEeobXoAuMON
NabopaTopHbIX OMbITOB , WH(opMauum  Ans  BbINOJIHEHWA
Monyuat BO3MO>KHOCTbYyYeOHbIX 3afjaHuii C
HayunTbCSH: 1CNOMb30BATLMCMO0/b30BAHNEM yye6Hol
npuo6peTeHHbIe KOMMETEHUUUIUTPATYPbI

NPy BbIMONHEHUM  NPOEKTHLIXKOMMYKATUBHbIE:

paboT Mo M3YYEHUIO CBOMCTB UYUUTLIBAOT pPasHble MHEeHUs W”
crnoco6os noslyyeHus NCTPEMATCS K KoopauHaumm
pacro3HaBaHus  COeAMHEHUMPa3INYHbIX no3nLuii B
raioreHoB COTPYAHMYECTBE




onucbiBaTb  N1abopaTopHble 1
MPOMbILLIEHHbIE crnocoobl
Mosly4yeHnsa KUCNopoa .
Monyyar BO3MOXHOCTb
Hay4nTbCA: rpaMoTHO
obpalwatbca C BellecTBamy B
MOBCEIHEBHOM XKU3HU

35. MpakTuyeckas pabota No4 PelueHre aKcneprMeHTasbHbIX 3a4ay noHayyarca:  obpawartbCs  CPerynsTuBHbIE: OBnageHne
PeLieHne Teme «[logrpynna rasioreHoB» nabopatopHbIM OcyLecTsna0T MoLLaroBbliHaBbIkamMn  [15
9KCMEePUMEHTa/IbHbIX 060pyz0BaHVEM WKOHTPO/Ib MO pesynbTaty MpaKTUYECKOiA
3a4a4 rno Teme) HarpesatenbHbIMY Npubopammlo3HaBaTe/ibHbIe: [eATe/lbHOCTH
«[loarpynna raioreHoB» B COOTBETCTBUW C NpasunamMn [MpoBogaT CpaBHeHVe n

TEXHUKMN 6e3onacHoOCTU,KnacCcMpuKaumio  No  3afaHHbLIM

onucbIBaThL XUMUYECKUAKPUTEPUAM

9KCMEPUMEHT € NOMOLLbIOKOMMYKaTUBHbIE:

A3blKa XMMWK, [enaTb BbiBOAbIHaxXoaAT obLuee pelleHWe y4ye6HON

Mo pesynibTatam 3KCnepuMeHTa.3afaum

Monyyar BO3MOXHOCTb

HayunTbCA: 0CO3HaBaTh|

HeobX0AMMOCTb  COBMIOAEHNS

npasunThb n OoT  Aan4

COXpaHeHWsi CBOEro 340p0BbA U

OKPY>KaroLLX

36. Kwucnopog CTpoeHve atoma 1 annoTponus HayuaTca:  XapakTepu3oBaTbPerynaTuBHble: CTpemneHue K

KVCNOPOAa; CBONCTBA U MPUMEHEHUE erocTpoeHue MONeKy/bIPasnuyaloT cnocod W pesynbTaT3fopoBOMY
a/1N1I0TPOMHbIX MOANUGDUKALWIA. Kucnopoga, COCTaBNAThAENCTBUA 06pasy XK13HU

XVIMUYecKue ypaBHeHu4,[o3HaBaTe bHbIe:

XapakTepusytoLime Bnagetot o6Lwym npuemMom

XVIMUYeCKre CBOIACTBApELLEHMA 3334

Kucnopoza, 06bACHATHKOMMYKaTUBHbIE:

npuMeHeHve annoTponHbIX.JoroBapmsBaloTci 0  COBMECTHOIA

MoaMmKaLmii K1CNopoa,enaTelbHoCTU NOA  PYKOBOACTBOM

yumnTens




37. Cepa CTpoeHune atoma 1 annoTponus Hayvatca:  XapakTepu3oBaTbPerynaTusHble: dopmupytoT
Cepbl;  CBOMCTBA M MNPUMEHEHMECTPOEHWE MOMEKY bl Cepbl PasnuyaloT cnocob u pe3ynbTaToCHOBbI
POMOUYECKOM Cepbl. 06BACHATL 3aBMCHMMOCTbeACTBUSA 9KO0rnyeckor
JemoHcTpauun: CBOICTB cepol oT eelo3HaBaTe/bHbIE: 0 MbILLSIEHNS
BsavmopeiicTBue cepbl € MeTannamu,nonoxkeHus B TMCX3 O.U.Bnagetot 06LWKMM npvemMom
BOJOPOAOM U KUC/TIOPOLOM. MeHgeneesa, COCTaBNATbPEeLLeHNs 3a4a4

XUMUYeCKme ypaBHeHus,[KOMMYKaTUBHbIE:
XapakTepusytoLine JlorosapvBaloTci 0  COBMECTHOWA
XMMWUYECKME CBOMCTBA Cepbl,ieaTeNlbHOCTM, MPUX0As K 06Lyemy
06BACHATL NPUMeHEHNEPELLIEHUNIO

@INOTPOMHbIX  MOAUDMKALMIA

cepbl.

Monyuat BO3MOXHOCTb

Hay4nTbCA: rpaMoTHO

obpalwatbCca C BellecTBamy B

NOBCELHEBHOW YXN3HM

38. CoefiHEHUS cepbl Okengbl cepbl (1V) 1 (VI); nx HayuaTcs: ONUcbIBaTLPEryNATUBHbIE: dopmupytoT

Nony4YeHne, CBOMCTBA U NPUMEHEHNE CBOWICTBA COEAVMHEHUI Cepbl,Y4nTbIBAIOT npaswno BUHTepec K
COCTaB/IATH YpaBHeHUANNaHUPOBAHUW U KOHTpPO/e CI'IOCO6:’JJKOHerTHOMy
peakuuii, COOTBETCTBYIOLMX  [pELLEHNS XUMUYECKOMY
«LienoyKe» rnpesBpaLleHnl lMo3HaBaTesbHbIe: 3MIEMEHTY,
Monyuat BO3MOXXHOCTLCMONB3YHOT MOUCK HEOOXO0AMMOMNOUCK
HayuuTbCA:  MPOrHO3MpoBaTbMHOPMALUM 418 BbIMOJIHEHUALOMOHUTENBH
XVMUYECKIE CBOMCTBA BELLECTBYYEOHbIX 3afiaHuni coi
Ha OCHOBE WX CBOMWCTB WMCMONb30BAHMEM yuyebHONMHpopMaLmn o
CTpOeHUA nUTpaTypbl HeM.

KomMMmyKaTuBHbIe:

KOHTpOnMpyHoT AeiicTBMe NapTHepa




39.

CepHasa  Kucnota  Kak
anekTponunT. Conn CepHoii
KUCNOThI

CepHast KMCMOTa KakK 3/1IEKTPOUT U ee
CONW, WX MNPUMEHeHWe B HapOAHOM
XO3SIACTBE.

JemoHcTpayumu:

O6pasLibl NPUPOLHBLIX COEANHEHWIA Cepbl.

Hayuarcs: onncsIBaTh
CBOMCTBa CEpPHON KWCNOTbl, B
xofe npoBeseHVs
NabopaTopHbIX  OMNbITOB
npoBOAUTbL KauyeCTBEHHYO
peakumio Ha Cy/bgar - VOoH
Monyyar BO3MOXHOCTb
HayumMTbCA:  XapaKTepu3oBaTb
ocobble CBOiCTBA
KOHLEHTPUPOBAHHOW  CEpHONA
KUCNOTbl

40.

CepHaa  Kucnota  Kak
oKucnuTens. MonyyexHne n
npYMeHeHue CepHol
KUCNOThI

O6pasLbl BaXHENLWMX [ HAPOAHOrO)
X035ICTBA Cy/b(haToB.
CepHasd  KUCMOTa  KaK  OKMC/INTESb.

MpOM3BOACTBO CEPHOW KWUCNOTbI U ee
MPUMEHEHVEe

Hayuarcs :cocTaBnarb
ypaBHeHns OBP ¢ y4actuem
CEPHON KWUCNOTbI, OMUCbIBATb

06/1aCTU NPUMEHEHNSA CEpPHON
KWUCNOTbI

Monyuat BO3MOXHOCTb
Hay4MTbCS: NpUBOAUTH
npYMepbl YpaBHEHWI peakumii,
nexarLmx B OCHOBE

MPOW3BOACTBA CEPHOIA KUCMOTbI

PerynatumsHble:

Pa3nmuyatoT cnocob u pesynbrar
nencTems

Mo3HaBaTesbHbIe:

Bnagetot 06LLmMM npremom
peLueHns 3agad

KoMMyKaTuBHbIE:
Jorosapmsatotcs 0

COBMECTHOIA [eAaTeNlbHOCTM,
MPUXOAAT K 06LLEMY peLLeHMO
PerynatumsHble:

MnaHvpytoT  CBOM  [eiicTBUS B
COOTBETCTBMM  C  MOCTaBNEHHOM

3agaven "
peanuzaumm
Mo3HaBaTe/bHble:
Bnagetot 006LLMM
peLueHuns 3agau
KoMMyKaTuBHble:
KoHTONMpytoT feiicTBMA NapTHepa

YCNoBuAMKn ee

npuemMom

NcnbITbiBalOT

YyBCTBO
ropfocTu
POCCUIACKYO
HayKy

3a




XVIMUYeCKMe CBOMCTBA
asota Nonyyar

BO3MOXHOCTb HayunTbCA:
rpamoTHO  obpauiarbes

c
BelLleCTBaMM B MOBCEAHEBHOIA

ALIEKBaTHO MCMOMb3YIOT PeYEBbIE
cpeactBa ANnA 3gEKTUBHOIQ
peLleHns KOMMYHUKaTVUBHBIX 3a4a4

KN3HU

41. MpakTnyeckas pa6oTaPeLLeHre aKCMepUMeHTaNbHbIX 3a4a4 noHaydatcs:  o6pawaTtbe  CPerynsTUBHbIe: YMeT
No5. PeLleHneTeme «lMoarpynna Kucnopoga» nabopatopHbIM OcyLecTsna0T MoLLIaroBbIAynpasnATh
9KCMEePUMEHTa/IbHbIX 060pyz0BaHVEM WKOHTPO/b MO pesy/bTarty CBOel
3a4a4 rno Teme HarpesatenbHbIMU Npubopammo3HaBaTe/ibHbIe: no3HaBaTe/IbHO
«[loarpynna Kucnopopa» B COOTBETCTBUW C NpasuiamMn  [CTPoAT peyesoe i
TEXHUKMN 0e30MacHOCTW,BbICKA3blBaHWE B YCTHOW  WAEATENbHOCTLIO
OnucbIBaThb XUMWYECKNANCbMEHHOI (hopme
9KCMEPUMEHT € NOMOLLbIOKOMMYKaTUBHbIE:
A3blKa XMMWUW, AenaTb BbIBOALIYUMTLIBAOT pasHble MHEHUS W©
Mo pesynibTatam 3KCMepUMeHTa.CTPEMATCS K KoopauHaumm
Monyuat BO3MOXHOCTbPa3/INUYHBIX no3uuuin B
HayunTbCA: 0CO3HaBaTbCOTPYAHNYECTBE
HeobX0AMMOCTb  COBMIOAEHNS
npasunThb n OoT  Aan4
COXpaHeHWsi CBOEro 340p0BbA U
OKPY>KaroLLX
42. A30T CTpoeHVe atoMa W MOJeKy/bl a30Ta;HayuyaTca:  XapakTepu3oBaTbPerynaTuBHbIe: dopmumpytoT
CBOWCTBA a30Ta Kak MpPOCTOro BELLECTBa |CTPOEHWE aTtoMa M MOJMEKY/bIl1aHMPYOT CBOW Le/CTBUA B CBA3UMHTEPEC K
a30Ta, OOBACHATL 3aBMCMMOCTLC ~ MOCTAB/IEHHON  33fjayeil  MKOHKPETHOMY
CBOMCTB  as3oTa OT  €eroycrioBusMu ee peLleHuns XVIMUYECKOMY
nonoxeHna B T[CX3 [O.A|Mo3HaBaTefbHbIE: 3M1IEMEHTY
MeHzeneesa, COCTaBNATLICTABAT U (HOPMYNUPYIOT Lenu W
XVIMUYecKme ypaBHeHWs,Npo6emMbl ypoka
XapakTepusytoLime KomMyKaTuBHbIE:




43. AMMMak. Conu aMMOHMS |AMMMAK, CTpOeHwe, cBoicTBa,Hayuvarcs: onucbIBaTLPErynaTUBHbIE:
nonyyeHne M npumeHeHue. ConucBOMCTBA amMMmaka B  XofellnaHUpyHT CBOM AeNCTBUSA B CBA3U
aMMOHUS, UX CBOMCTBA W NPUMEHEHME. [NPOBEAEHUS  1ab0paTOPHbLIXC — MOCTaBfIEHHOW  3ajaden K
OnbITOB, NPOBOANTLYCNOBUAMU €€ PeLeHns
KaueCTBEHHYIO peakuuto Hallo3HaBaTe/bHbIE:
MOH - aMMOHUA CTaBAT 1 (HOPMYNUPYIOT Uenn W
Monyuat BO3MOXXHOCTL[NPO6IEMbI YpOKa
HayuUTbCS: NpUBOANTHKOMMYKaTUBHbIE:
npVMepbl ypaBHeHUI peakumid,KOHTPONMpYIOT AeicTBMS NapTHepa
nexarimx B OCHOBE
MPOMBbILLIIEHHBIX crnoco6os
MoslyYeHns aMMmnaKka
44, Okengbl asota (1) n (1IV)  [Okeunabl asota(ll) u (1V) Hayuartcs: PerynatuBHble:
OnucbIBaThb CBOMCTBAY UNTbIBAIOT npasnio B
COefJMHEHWIA a30Ta, COCTaBNATL[NIAHMPOBaHUN 1 KOHTPO/Ie crnocoba
YpaBHEHUS peakuuii,peLleHuns
COOTBETCTBYHOLLMUX Mo3HaBaTe/bHble:
«LiernoyKe» rnpeBpaLLeHnii Mcnonb3yoT NoucK HeobXoanMON
Monyuat BO3MOXHOCTbMHAOPMaLMN  ANA  BbIMOHEHUS
HayuuTbCA:  MPOrHO3MPOBaTLYYeOHbIX 3afiaHuni C
XVIMUYECKMe CBOWCTBA BELLECTBMCMNO/b30BaHNEM y4ebHoi
Ha OCHOBE WX CBOWCTB WMTpaTypsbl
CTPOEHMS KomMyKaTuBHbIE:
KoHTponupytoT feicTeue
napTHepa
45. A30THad  KucnoTa  Kakl/A30THas KUC/IoTa KakK 3neKTponuT, eeHaydarcs:, PerynatuBHble:
3NEKTPONNT, eécBolicTBa " NPVYIMEHEHNE.ONNCLIBaTL CBOMCTBA a30THOMPa3NMyaloT Ccnocob un pesynbraT
NpYMeHeHVe JdemoHcTpauun: O6pasubl  BaXKHELLMXKUCNOTbI nencTems
/19 HAPOLHOr0 X035CTBa HNTPATOB. Monyyat BO3MOXXHOCTb[[103HaBaTe/bHbIE:
Hay4UTbCA: COCTaBNATH Bnagetot o6Lwmnm npremMom
«LIENOYKM» MpeBpaLLeHNI peLueHns 3agad
no asoty KomMyKaTuBHbIE:
JloroBapmnBatoTcsi 0  COBMECTHOW

[EeSTeNbHOCTM, MPUXOAAT K 06LLEMY
peLLeHno




46. /A30THas KUCMOTa Kak /A30THas KUC/OTa Kak Hayuarcs :coctaBnatb PerynatumsHble:
OKWC/INTENb, edokvcnuTenb.  HuTpatbl ¥ HWUTPUTbI)ypaBHeHus OBP ¢ yuyacTveMlnaHMpylOT CBOM  [eiiCTBUS B
nosiyyeHue npobrema WX cofepXaHUs B  C/Xa30THOW KUCNOTbl, MPUMEHATLCOOTBETCTBMM  C  MOCTaB/IEHHOM
NPOAYKUMKN. A30THble YA06peHus CONMM  a30THOM  KUCNOTbl  B3agaden M ycnosusmMu e
JleMoHCTpauuu: MPaKTUYeCKO  [eATeNbHOCTW, peasn3aumm
B3avmogelicTBrie  KOHLEHTPUMPOBaHHOMNPOBOAUTD KayecTBeHHyto[ lo3HaBaTe bHbIe:
@30THOM KNUCNOTbI C MeAbHO. peakUmMIo Ha HUTPaT - NOH Bnagetot o6LWwym npremMom
Monyuat BO3MOXHOCTbPELLEHNS 3aau
HayuuTbCA:  XapakKTepn3oBaTbKOMMYKaTUBHbIE:
ocobble CBONCTBAKOHTONMPYIOT AeCTBUA NapTHepa
KOHLEHTPUPOBAHHOM  a30THOWA
K1CNOThI
a7. dochop n eroCrpoeHve aToMa 1 anioTponums HayuaTcsa:  xapakTepusoBaTbPerynaTvBHbIe: dopmupytoT
coeaVHEHNS. (hochopa, cBOWCTBa 6eM10ro U KpacHOroCTpoeHue atoma ocgopa, MNaHUpyOT CBOM AENCTBUS B CBASUMHTEPEC K
(bocpopa, UX nprvMeHeHWe. OCHOBHbIEOOBACHATD 3aBUCUMOCTbC  MOCTaBNEHHOW  3afjayeld  UKOHKPETHOMY
coeanHeHns: okcmpg docdopa (V) uCBOMCTB  (hochopa OT  €roycnoBUAMM ee peLLeHmns XUMUYECKOMY
opTohocthopHas  Kucnota,  Qocdartbljnonoxedns B TNCX3  [.M.Mo3HaBaTe/bHbIE: 3N1EMEHTY,
doctopHble yLo6peHns. MeHzeneesa, COCTaBNATHICTABAT U (HOPMYNUPYIOT Lenu WNouck
JemMoHcTpauum:  O6pasubl  NPUPOLHBLIXXMMUYECKME ypaBHeHWS,Npo6nemMbl ypoka [I0NO/THUTESBH
CoeiMHeHWIA hocdopa. XapakTepusytoLme KomMyKaTuBHbIE: oM
O6paslbl BaXHEWLWNX [NF HApPOLHOrOXMMUYECKMe CBOMCTBA a30Ta,ALEKBATHO WCMOMb3YIOT peyeBblenHpOpMaLmn o
X035ICTBa (hochaToB. NpPOBOAUTL KaueCTBEHHYylOCpeACTBA AN 3(PPEKTUBHOrOHEM.
peakuuio Ha hocdar - NoH peLLeHns KOMMYHUKATUBHBIX 3ajau
Monyyar BO3MOXHOCTb
HayunTbCSH: OnucbIBaThH
(hU3NYECKME U XUMUYECKMe
npoLiecchl, ABNA0OLLMECS

YacTblO KpYroBOpOTa BELUECTB

B MpuUpoze




48. Yrnepos CTpoeHune atoma 1 annoTponus Hayvatca:  XapakTepu3oBaTbPerynaTusHble: dopmupytoT
yrnepoga, CBOMCTBa ero MogMMrKaLmnii MCTpoeHne —atoMa  yriepoga,PasnnyatoT  cnocob u  pesynbTaTUHTEpecc K
NX NMPUMEHEHNE. 06BACHATL 3aBUCMMOCTbECTBUSA KOHKPETHOMY
JemoHcTpauun: CBOMCTB yrnepoja OT erollo3HaBaTesbHbIe: XUMUYECKOMY
MornoweHne  yrnem  pacTBOpeHHbIXNONOXeHWa B [CX3 A.U.Bnagetor 06LWKMM NPYEeMOM3NIEMEHTY,
BelecTs wnn ras3oB. BoccrtaHoBneHveMeHaeneesa, COCTaBNATbPEeLLeHNs 3a4a4 nounck
Meau 13 ee OKCuaa yriem. XUMUYeCKme ypaBHeHus,[KOMMYKaTUBHbIE: [LOMOJSTHUTENBbH
XapakTepusytoLume JloroBapmnBatoTci 0  COBMECTHOMOM
XUMUYECKme CBOICTBAEATENILHOCTU M0 PYKOBOACTBOMMHGOPMALMK O
yrnepoja yumTens HeM.
Monyyar BO3MOXHOCTb
Hay4nTbCA: OMuCbLIBaTH
(PM3NYECKNE W XUMUYECKNE
npoLecchl, ABNAOLLMECSH
4acTbl0 KpYyroBOpOTa BeLLUeCTB
B npupose
49, Okcuapl yrnepoga Okeungbl  yrnepoga (1) wn  (1IV), wuxHay4atcs: ONUcbIBaTLPEryNATUBHbIE: dopmupytoT
CBOVCTBA M MPUMEHEHME CBOWCTBA OKCUAOB Yrnepofa,yunTbiBaoT npaswno ByMeHue

COCTaBNATb ypaBHeHWs

peaKLwii, COOTBETCTBYHOLLX
«LIENOYKe» MpeBpaLLeHuid,
MpPOBOANTH KaueCTBEHHY!O

peakuuto No pacrno3HaBaHNIO

YrIEKNCNOro rasa
Monyyar BO3MOXHOCTb
HayuuTbCA:  MPOrHO3MpPOBaThH

XVIMUYECKME CBOCTBA BELLECTB
Ha OCHOBE WX CBOWCTB W

nnaHWPoOBaHMN N KOHTpPOE cnoco6ancnonb30BaThb

peLleHms
Mo3HaBaTenbHble:

Mcnonb3yoT Nouck HeobXoanMOoN
MHOpMaLMM 4N BbINOHEHUS
Y4eOHbIX 3afjaHuii C
MCMOMb30BaHNEM

y4eBHON NUTpaTypbI
KoMMyKaTuBHble:

KoHTponmpytoT felicTBre napTHepa

CTPOEHUA

3HaHWUA B ObITY




50. YTrofibHasa KucnoTa u YronsHasa kucnota. Conm Hayuarcs: [laBaTbPerynsTmBHbIe: dopmupyroT
eé conu. YTONbHOW  KUCMOTbI:  KanbUWT, COfAa,onpeseneHums MOHATMAMPA3IMYatOT  CMOCo6 U pe3y/bTaTyMeHus
noTaLl, UX 3Ha4YeHWe N MPUPOAE U XXN3HUWKECTKOCTb BOAbI», OMUCHIBATLAENCTBUSA 1CNoMb30BaTh
yesioBekKa. CBOICTBA YrofibHOW KWCNOTbI,[103HaBaTe/bHbIE: 3HaHWS B ObITY
JleMoHCTpauuu: COCTaB/ATH ypaBHeHVABnagetoT o6Lwym npuemom
O6pasubl  NPUPOAHBIX  COeAMHEHMIAPeaKLMiA, COOTBETCTBYIOLMX  [peLLeHns 3afay
yrnepoga. O6pasubl BaXHENWMNX ANALENOUKe» npespalieHnii, KoMMyKaT1BHbIE:
HapoZHOro X035CTBa KapboHaTOB. COCTaBNATb Ha3BaHMA coneiflorosapuBatloTCi O COBMECTHOW
YrO/IbHON KWUCNOTbI, MPOBOAUTHAEATENLHOCTM, NPUXOAAT K 06LLEMY]
KaueCTBEHHYIO peakuui0  HapeLLeHuo
Kap6oHaT — MOH
Monyuat BO3MOXHOCTb
HayuuTbCA:  MPOrHO3MpPOoBaTh
XMMUYECKIME CBOMCTBA BELLECTB
Ha OCHOBE WX CBOWCTB W
CTPOeHMA
51. KpemHuii CTpoeHne aToma KpeMHUS; HayuaTcs:  xapakTepusoBaTbPerynaTvBHbIE: dopmupytoT
KPUCTaNINYECKMIA KpeMHUIA, erocTpoeHne aToma KpemHus, AeKBaTHO BOCMPUHMMAOTMHTEpeca K
CBOWCTBA W NMPUMEHEHWE 06BACHATD 3aBUCUMOCTBIMPEA/IOKEHNA U OLEHKY YUUTENs UKOHKPETHOMY
CBOMCTB  KPEMHWSi OT  eroofAHOK/IaaCHUKOB XVIMUYECKOMY
nonoxeHna B [MNCX3 [A.A|Mo3HaBaTe/bHbIE: 3N1EMEHTY,
MeHzeneesa, cocTaBNATHBbLIOMPAOT Hambonee ahPeKTUBHbLIEMNOUCK
XVIMUYeCKre YPaBHEHWS,[CNOCo6bI peLueHus 3a/1a4,/10MONHNTENbH
XapakTepusytoLime KOHTPONIMPYIOT U OLEHMBAKOTOW
XVIMUYeCKre CBOICTBAMNPOLLECC M Pe3ynbTaT LeATe/lbHOCTM MHopMaLmMn o
KpeMHMS KomMyKaTuBHbIe: HeM.
Monyuat BO3MOXHOCTb/lOroBapvBatoTCA 0 pacrpeseneHnn
HayunTbCA: rPaMOTHO(DYHKLUMIA WU poneil B COBMECTHOM

obpalwatbca C BellecTBamu B

\NeATe/IbHOCTU

I'IOBCE,CI,HGBHOVI XU3HU




CXeM, TabnuL, NpeseHTaLii

52. CoelVHEHNS KPeMHUS Okcung kpemHus (1V), ero npupogHbieHaydaTcs: OnuCbIBaTLPEryNATUBHbIE:
pasHOBMAHOCTM. CunuKaTbl. 3HAYeHMECBONCTBA OKCMAA  KPEMHWS,YUMTbIBAKOT npaeuno B
COEMHEHU/ KPEMHMS B >KMBOM  MCOCTaBNATb ypaBHEHUSAMIAHUPOBAHMN U KOHTPO/IE cnocoba
HEXMBOW NpUpose. peakLmii, COOTBETCTBYIOLMNX  [PELLEHNS
JlemMoHCTpauun: «Lernoyke»  npeBpalleHnii  .[No3HaBaTe/NbHbIE:
O6pasubl  MPUPOAHLIX  COEAMHEHWIANPOBOANTD KaueCTBEHHYHOICNONb3YT MOUCK HEo6X0AMMOiA
KPEMHMS. peakUMIoO Ha CUMKaT - UOH  MHopMauuu 419 BbIMO/HEHNS
Monyuat BO3MOXXHOCTbYy4e6HbIX 3afaHuni C
HayunTbCA:  MPOrHO3MPOBATHCMO/b30BaHMEM y4e6Hoi
XVIMUYECKME CBOWCTBA BELLECTBINTPATYpPbI
Ha OCHOBE WX CBOMCTB WKOMMYyKaTUBHbIE:
CTpOeHUA YUnTbIBAlOT pasHble MHEHUA W
CTpemATcs K KoopAnHauuun
pasinyHbIX no3ununii B
COTPYAHUYECTBE
53. CunmkaTHas MoHsATNE O CUNNKATHO Hayuatcs: npakTnyeckomy PerynatuBHble: dopmupytoT
NPOMbILLIEHHOCTb NPOMbILWLNEHHOCTU.  CTEKNO,  LEMEHT,MPUMEHEHNIO coeguHeHWMPasnnyaloT cnocob W pesynbTaTinoHUMaHue
Kepamuka. KPeMHMS [eliicTBmS 0CO6eHHOCTEN
JlemMoHCTpauun: Monyuat BO3MOXHOCTbH103HABATE/bHbIE: KU3HWU 1 Tpyaa
O6pa3sLbl CTeKN, KepaMUKUY, LLEMEHTA  [HAYYMTbCA:  MPOrHO3MpoBaTbBragetoT 06LWKMM npuemMomp YCNOBUSAX
XVIMUYeCKMe CBOWCTBA BeLLeCTBpeLleHns 3a4a4 NH(popmaTm3al,
Ha OCHOBE WX CBOMCTB WKOMMYyKaTUBHbIE: nn obLiecTea
CTpOeHUA JlorosapnBatoTCi 0 COBMECTHOWA
NeaTenlbHOCTU  NoJ PYKOBOACTBOM
yunTens
54. 0O606LeHMe No TemMe Hayuatcs: 0606watb PerynsTuBHble: BblpaxatoT
«Hemetannbi» 3HAHMA W NPeAcTaBNATb  UXBHOCAT HEOOXOAMMbIE KOPPEKTUBbIAAEKBATHOE

B AE€NCTBME NOCNe ero 3aBepLueHust
Ha OCHOBe

ero yyeta CfieNlaHHbIX OLLNGOK
lMo3HaBaTesbHbIe:

CTpOAT peuyeBOe BbICKa3blBaHVE B
YCTHOW 1 MUCbMEHHOM hopme
KommyKaTuBHble:  KoppeKTupytoT
AencTBnA napTHepa

MOHVMaHue
MPUYKH ycnexa
7 Heycnexa
y4ebHo

nesTeNbHOCTU




55. KoHTposnbHas paboTa KoHTposnb NpPeAMETHbIX nHay4arcs: NPUMEHATLPEryNATUBHbIE: OCyLLeCTBNATI1poABNAI0T
Ne3 no TeMeMeTanpegMeTHbIX Y4ebHbIX AeACTBUIA NONoyYeHHble 3HaHWA MNOLLAroBbIA M UTOrOBbIA KOHTPO/BOTBETCTBEHHOC
«HemeTannbl» Teme «HemeTtan/bi» ChopMMPOBaHHbIE YMEHUSA ANANO pe3y/bTaTty Tb 38

peLleHns y4ebHbIX 3a1ay Mo3HaBaTe/bHble: pesy/bTarbl

CTPOAT peyeBOEe BbICKa3blBaHWe B

YCTHOW 1 NUCbMEHHOI hopme

KomMyKaTuBHbIe: YUUTbLIBAKOT

pa3Hble MHEHUs W CTPeMATbCH K
KOOPAMHALMM Pa3INYHBIX MO3NLWIA

B COTPKYZHNYecTBe

O606LLeHMe 3HaHWI MO XMMIM 3a KYPC OCHOBHOI LWIKONbI. MogrotoBka kK O3, (13 u)

56. Mepuognyeckas cuctema [FepuognyecKuii 3aKOH nHayuarcs: 06006LaTbPerynaTuBHbIe: MpossnsaoT
[. W. MeHgeneesa ulepuognyeckas cucteMa XUMUYECKMXMH(OPMaUMIO Mo Teme B BUAElMNaHMPYOT  CBOWM  [AeMCTBMA  BOTBETCTBEHHOC
CTPOeHne aToma anemeHtoB  [l.  W.  MeHgeneesa,cxeM, BbIMOMHATb  TECTOBbIECOOTBETCTBMM  C  MOCTABNEHHOMTH 3a pe3ynbTar

®u3nyecknin  CMbICN  NOPSAAKOBOr03ajaHns 3afiaven 7 YCNoBUAMU ee
HOMmepa 3/nemeHTa, HOMEpOB nepuoga u peanunsauuu
rpynnbl. Mo3HaBaTe/IbHbIE: CTaBaT 7
(HOPMY/INPYIOT Lienn 1
nNpo6nemMbl YpPoKa; OCO3HaHHO W

MPOW3BO/IbHO CTPOAT B YCTHOW W
MUCbMEHHOW (hopwme
KOMMyHVKaTUBHbIE:

BnageHne  MOHOMOrMYeckom W
[Manornyeckom hopmamm peun




57. Mepuognyeckas cuctema [FMepruognyecKuii 3aKOH nHay4arcs: 06006LaTbPerynaTuBHbIe: MpossnsaoT
[. W. MeHgeneesa ulepuognyeckas cucteMa XUMUYECKUXMH(OPMAUMIO Mo Teme B BUAElMNaHWMpYOT CBOWM  [JeiCTBMA  BOTBETCTBEHHOC
CTpOeHue aToma anemeHtoB . .  MeHgeneesacxeM, BbIMO/NHATb TECTOBLIECOOTBETCTBMM  C  MOCTaBNEHHOWTbL 3a pe3y/bTar
®u3nyecknin  CMbICN  NOPSAAKOBOro3ajaHns 3afiaven M ycnosusamu e
HOMmepa 3/nemeHTa, HOMEpOB nepuoga u peanunsauuu
rpynnbl. Mo3HaBaTe/IbHbIE: CTaBaT n
(HOPMY/INPYIOT Lienn 1
npo6nemMbl YpoKa; OCO3HaHHO W
MPOW3BO/IbHO CTPOAT B YCTHOW W
MUCbMEHHOW (hopwme
KoMMyHMKaTUBHbIE:
BnageHvne  MOHOMOrMYeckom W
[Manornyeckom hopmamm peun
58. 3aKOHOMEPHOCTY 3aKOHOMEPHOCTU U3MeHeHNs CBOMCTB  [Hayuarcs :0600Lath PerynaTviBHble:
N3MEHEHUA CBOWCTBRNEMEHTOB U X COEIMHEHNI B NeprogaxmnH(opMaLuio no TeMe B BUAePa3MuyaloT Crnocob u  pesynbTaT
9/1eMEHTOB n XM rpynnax B CBeTe MPEeACTaB/IEHWIA OCXEM, BbIMOMHATL  TECTOBYHOENCTBUSA
COeAVHeHUI B Nepuojax UCTPOEHWN aTOMOB 3/1EMEHTOB. 3HayeHnepaboTy, Mo3HaBaTe/bHble:
rpynnax B cseTellepnofnyecKoro 3akoHa Bnagetot o6Lwym npremom
npeacTaB/eHnin 0 peLueHns 3agad
CTPOEHMU aTomMoB KomMyKaTuBHbIe:
9/1EMEHTOB. 3HaueHue [loroBapmBatoTcs O  COBMECTHOM
Meproanyeckoro 3akoHa [edATeNbHOCTN  MOJ  PYKOBOZCTBOM
yunTens
59. Buapbl XMMnYecknx cBs3enBuabl XUMUYECKNX CBA3ENA U Hayuarca: 0606Latb PerynaTviBHble:
M TUMbI KPUCTAITIMYECKUXTUMBI  KPUCT/IMYECKUX — PELLETOK.MH(OPMALIMIO Mo TeMe B BUAePasnnyaloT cnocob un pesynbTarT
pewweToK.  B3avMocBA3bB3aMMOCBA3b  CTPOEHWS W CBOMCTBTab/ULb, BbIMO/HATbAENCTBUSA
CTPOEHUS U CBOWACTBBELLECTB TeCTOBYO paboTy Mo3HaBaTe/IbHbIE:
BELLLeCTB Bnagetot o6Lwym npuemMom
peLueHns 3agay
KoMMyKaTuBHbIE:

KOHTpOnmMpyoT aeiicTaus
napHepa




60. Knaccugpmkaums Knaccudumkaums Xummyecknx peakumiiHayyarcs: 0606LaTLPerynsaTMBHbIe:
XUMUYECKMUX peakuniA Momo pasfinyHbIM - Npu3HakaMm (4MCNo  MMHGOpMaLMIo No TeMe B BUAEPa3MYaloT Crnocob u  pesynbTar|
pa3NYHbIM NPU3HaKaM. [COCTaB pearvpyroLyx Y 06pasytoLLUXCACXEM, BbINOMHATL  TECTOBblEAENCTBUSA
BELLECTB; Ha/vume rpaHuubl pasgenazafaHus Mo3HaBaTe/bHble:
(ha3; TennoBo 3(heKT; W3MEHEHWE Bnagetot 06LWKMM npuemMom
cTerneHel OKMC/IeHnA aToOMOB; peLueHns 3agad
ncnosb30BaHne Katasm3aTopa; KomMyKaTuBHbIe:
Hanpas/ieHVe MPOTEKAHWS). JloroBapmnBatoTci 0  COBMECTHOWM
[eATeNbHOCTU  MO0f,  PYKOBOZCTBOM
yunTens
61. CKOpOCTb  XMMUYECKMXCKOPOCTb  XMMMWYECKUX  peakumidi  mHayuyartcs: 0600LaTLPerynaTuBHbIe: VmetoT
peakLumii (haKTOpbI, BNNAIOLLME HA Hee MH(opMauuio no TemMe B BUAEPa3IMuyaoT Crnocod U pesy/bTaTLenocTHoe
CXeM, BbINOMHATL  TECTOBYHOLENCTBMUA MVPOBO33peHNe
paboty Mo3HaBaTe/bHble: :
Bnagetot o6Lwym NPUEMOMCOOTBETCTBYO
peLueHns 3agad e e
KomMyKaTuBHbIe: COBPEMEHHOMY
KOHTpOnMpytoT felicTBYS NapTHepa ypoBHIO
62. HeopraHuyeckue MpocTble 1 CNoXHbIe Hayuatcs: 0606Larh PerynatumsHble:
BeLLeCTBa, nxpellectsa. MeTanibl M HemeTan/ibl MH(OPMaLMIO MO TeMe B BUAEPa3MyaloT Crnocod W pesynbTar
HOMeHKnaTypa ucocTas, Knaccuukaums CXeM, BbINONHATL TECTOBYHOIEACTBUSA
Knaccugmkaums paboTy Mo3HaBaTe/IbHbIE:
Bnapetot 006LLMM npremMom
peLueHns 3agad
KomMyKaTuBHbIE:
KoHTponuMpytoT feicTBrs NapTHepa
63. HeopraHuueckve MpocTble U CNOXHbIE Hayuarca: 0606LaTb PerynaTviBHble:
BELLLeCTBa, nxBellectsa. MeTtanibl M HemeTai/bl MH(OPMaUMO MO TeMe B BUAEPa3MyaloT Crnocod W pesynbTar
HOMeHK/aTypa 1[COCTaB, KnaccupmKaums CXeM, BbINOMHATL  TECTOBYHOLENCTBMUA
Knaccutmkaums paboTy Mo3HaBaTe/IbHbIE:
Bnagetot o6Lwym npuemom
peLueHns 3agay
KoMMyKaTuBHbIE:

KOHTpONMpyHoT AeiicTBUs NapTHepa




64. XapakTepHble O6LLMe XMMUYECKMe CBOMCTBA Hayuatcs: o6o6watb PerynsTuBHble:
XVMUYecKue CBOMCTBAOKCMAOB W TWAPOKCUA0B (OCHOBaHWIA,MH(MOPMaLMIO NO TeMe B BUAEPa3NNYaloT crnocob u  pesynbTar
HeopraHMYecKmnx BELLECTB [KACNMOT, aM(OTEPHbIX TMAPOKCUAOB),CXEM, BbINOMHATL  TECTOBYHOZENCTBUSA
conun B ceete T3/ paboty lNo3HaBaTe/bHbIe:
Bnagetot o6Lwym npremom
peLueHns 3agad
KoMMyKaTuBHbIE:
KoHTponMpyoT feicTBrs NapTHepa
65. "eHeTnyeckme paabllreHeTUYeCKMe pAabl MeTaNa, Hayuatcs: 0606watb PerynatumsHble:
MeTania, HemeTasifia  MHEMeTasia W NepexofHoro metasina MH(opMauuio no TeMe B BMAEPa3MyaloT Ccrnocob W pesynbTar
nepexofHoOro mMetanna CXeM, BbINONHATL TECTOBYHOIEACTBUSA
paboty Mo3HaBaTe/bHble:
Bnagetot 006LLMM npremMom
peLueHns 3agad
KomMyKaTuBHbIE:
KoHTponuMpytoT feicTBrs NapTHepa
66. TpPeHVHr-TecTupoBaHne  [TPeHUHr-TeCTUPOBaHKE Mo Hayuyatca: npuMeHsaThL PerynaTviBHble: BbipaxkatoT
no  BapuaHTam FMABapnaHTam [TMIA  npownbiX et UNofy4YeHHble 3HaHKS nPasnnyatoT Ccnocod W pesynbTaTiafeKkBaTHOe
MPOLLI/BIX net viiemosepcum ChopMMpPOBaHHble YMeHUs ANALe/CTBMA NMoHVMMaHwe
leMoBepcun peLleHns y4ebHbIX 3a1ay Mo3HaBaTe/bHble: MPUYMH yCrexa
Bnagetot o6Lwym npuemomu Heycnexa
peLueHns 3agad y4ebHoM
KomMyKaTuBHbIe: [eATe/lbHOCTH
KoHTponupytoT felicTBrs napTHepa
67 TPeHWHr-TecTMpoBaHne [T PEeHUHTr-TECTUPOBaHME NO HayuvaTtca: npumeHATb PerynatusHble:
no  BapuaHTam FMABapnaHTam [TMIA  npownbiX et UNofy4YeHHble 3HaHKS nPas3nnyaloT Ccnocod W  pesynbTaT
NPOLLI/bIX net viiemosepcum C(hOPMUPOBaHHbIE YMEHUs ANSAeiACTBUSA
leMoBepcun peLleHns y4ebHbIX 3a1ay Mo3HaBaTe/bHble:
Bnagetot o6Lwym npuemom
peLueHns 3agad
KoMMyKaTuBHbIE:

KoHTponupyoT feicTBus napTHepa




68

KoHTponbHas paboTta
Ned «PelueHue T'MA»

TecTupoBaHue
ilemMoBepcun

no

BapuaHTam [UA

Hayuarca: npuMeHsaTb
noslyyYeHHble 3HaHWA

C(hOPMMPOBaHHbIE YMEHUS ANAMO PesynbTaTy

peLLeHns y4ebHbIX 3agau

PerynsTvBHble: OCYLLECTBNAIOT
MNOLUAroBbIi 1 UTOTOBbIA KOHTPO/H

lNo3HaBaTe/bHbIe:

CTPOSAT peyeBOe BbICKa3blBaHUE B
YCTHOW 1 MUCbMEHHOM hopme
KoMMyKaTuBHbIe:

dopmynupyoTt COOCTBEHHOE
MHEHVE ¥ NO31LMI0




