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1. TOACHUTEJIbHAA 3AMNNCKA

Pabouas nporpammMa y4e6HOro npeameta «XuUMus» Ans obyyatolmxcs 8-9 Knaccos
OCHOBHOI 06Lle06pa30oBaTelbHOM  LUKOMbI  peann3yeTcs Ha 06ase LUeHTpa 06pa3oBaHuMs
€CTECTBEHHO-HAy4HOW W TEeXHOMOTMYEeCKOM HarnpaBleHHOCTEN  «Toyka pocTa» B pamKax
(heaepanbHoro npoekTa «CoBpeMeHHas LLIKOMa» HaLUMOHaNbHOTo NpoekTa « O6pa3oBaHMe».

Vcnonb3oBaHne 060pyf0BaHUSA LieHTpa 06pa3oBaHnst eCTeCTBEHHO-HAYUYHON 1
TEXHONOrMYeCKOo HanpaseHHOCTel «To4Ka pocTa» Npu peanusaummn gaHHoi Ol no3sonset
€03aTb YC/OBMA:

- AN15 pacLUMPEHNS COAEPXKaHWS LLKONBHOMO XMMMUYECKOro 06pa3oBaHus;

-A19 MOBbIEHNA MO3HaBaTe/lbHON aKTMBHOCTM 00Y4aloLMXCA B €CTeCTBEHHO-Hay4HOM

obnactu;

-ANa pa3BUTUA NIMYHOCTU pebeHKa B npouecce 00y4YeHWs XUMWUK, ero CnocO6HOCTEMN,

(hopMMpOoBaHUA 1 YA0BETBOPEHNS COLMAIBHO 3HAUUMbIX MHTEPECOB 1 NOTPeBHOCTEN;

- 4na paboTbl C OAapPeHHbIMW LUKO/bHUKAMK, OpraHm3auum nxX pasBuTUS B Pas/iMyHbIX

o6nacTsax 06pa3oBaTeNlbHON, TBOPUECKOW AEATENILHOCTH.

Paboyas nporpamma y4eb6HOro npegmera «XuMus» Ha YPOBHE OCHOBHOrO 06LLEro
06pa3oBaHus cocTaB/ieHa Ha OCHOBE:

1. TpeboBaHuin  defepanbHOr0  rOCyfapCTBEHHOr0  06pa30BaTeNlbHOrO  CTaHAapTa
OCHOBHOI0O 06LLero 06pasoBaHns, NpeabIBSEMbIX K pe3yfbTaTaM OCBOEHUS OCHOBHOIA
obpasoBatenbHOl nporpaMmbl (Mpukas MuHUcTepcTBa 06pa3oBaHNs 1 Hayku P® ot 17
faekabpa 2010r. Ne 1897 «O6 yTBepXAeHUM (hefepaibHOro rocyaapcTBEHHOMo
06pa30BaTeNbHOr0 CTaHapTa OCHOBHOMO 0O6LLero 06pas3oBaHusi» C WU3MEHEHUAMU U
ponosnHeHuamMK MNpukasoMm MuHobpHayku Poccum oT 29 fekabpsa 2014 r. Ne 1644);

2. OCHOBHbIX  HampaBfeHWn  MporpamMM, BK/IKOYEHHbIX B CTPYKTYpy  OCHOBHOV
o6pa3oBaTesibHO NPOrpammbl;

3. TpeboBaHW K YPOBHIO MNOATOTOBKM OOy4atoWwmMxca AN NPOBeAeHUs OCHOBHOIO
rocyJapCTBEHHOIO 3K3ameHa Nno XMmum.

4. ABTOpCKOW nporpamMmmbl O.C. MabpuensHa, COOTBETCTBYHOLLIEN
depepanbHOMy [OCyaapcTBEHHOMY 06pa3oBaTe/lbHOMY CTaHAapTy OCHOBHOrO 06LUero
obpa3oBaHMa W gonyuleHHass MUHUCTEPCTBOM 06pa3oBaHMsi U Hayku Poccuiickoi
depepaumm  (O.C.MabpuensH lMporpamma Kypca Xxumum and 8-9  Knaccos
o6LLeobpaszoBaTenibHbIX yupexaeHuin / O.C.MabpuensH. — M.: [podia, 2012r.).

Llenn peanusauuun nporpammbl: JOCTVDKEHME 00YYatOLLMMWCS Pe3ynbTaToOB U3yuyeHMUs
yyebHOro npeameTa «XWMWUsS» B COOTBETCTBUM C TPeOOBaHWSIMM, YTBEPXKAEHHLIMU
defepanbHbIM TOCYAApPCTBEHHbIM 06pa3oBaTe/lbHbIM CTaHAAPTOM OCHOBHOFO OOLLEro
06pa3oBaHus.

3agayamm peanmsalmm NporpamMmmbl yu4e6HOro npegmeTa SBASHOTCS:

e (hopMMpoBaHMe NepBOHaYasIbHbIX CUCTEMATM3MPOBAHHbIX MPEACTaB/EHNIA O BeLECTBaX,
X NPEBPALLEHMSX U NPAKTUYECKOM MPYMEHEHNN; OBMAAEHME MOHATUIAHBIM annapaTtoM v
CYMBO/IMYECKMM A3bIKOM XUMUNA;

e 0CO3HaHME OObLEKTMBHOW 3HAYMMOCTM OCHOB XUMWYECKOM HayKum KakK 06n1actu
COBPEMEHHOIO  €CTECTBO3HAaHUSA, XUMUYECKMX MPEBPALLEHNIA  HEOPraHWYecKnx M
OpraHMYecKMX BELLECTB KaK OCHOBbl MHOFMX SBMIEHWUM >KMBOM N HEXWMBOW MNPUPOABI;
yrny6neHve npeacTaBeHnii 0 MaTepuaibHOM eAUHCTBE MUPa,;

e 0BflafleHMe OCHOBaMM XMMWYECKOW TpamMOTHOCTM: CMOCOOHOCTbIO aHaIN3MPOBaTb W
00BLEKTMBHO OLEHMBATb >KM3HEHHbIE CUTyalUWW, CBA3aHHble C XUMMWEW, HaBblKaMu
6e3onacHoOro obpalleHns C BeljecTBamMu, WUCMONb3yeMbIMW B MOBCEAHEBHON XW3HU;



YMEHWEM aHaNIM3KPOoBaTh U NIaHMPOBATb 3KOMOrMYeCKM 6e30MacHOe NOBEAEHME B LiENSX
COXpaHeHUs 3[,0POBbS N OKPYXKAHOLLEN Cpeapl;

e (hopMMpOBaHME YMEHUIA YCTaHaBNMBaTb CBS3W MeXAy peasibHo HaboAaeMbIMy
XUMUYECKUMU SIBNEHUSIMA W MPOLIECCaMM, MPOUCXOAALLMMU B MUKPOMUPE, OOBACHSTb
MPUYNHBI MHOTO06pa3ns BELLECTB, 3aBUCUMOCTb UX CBOICTB OT COCTaBa W CTPOEHMS, a
TaKXXe 3aBUCUMOCTb MPUMEHEHUS BELLECTB OT UX CBOICTB;

e MpuOGPeTEHNe OMbITa WCMOMb30BaHWS PasMYHbIX  METOAOB W3YYeHWUs BELLECTB:
HabGNOAeHUS 3a KX NPEeBPaLLEHVsSIMA MPU  NPOBEAEHUN HECNIOXKHBIX XUMUYECKNX
3KCMEePVMEHTOB C UCMO/b30BaHMEM N1abopaToOPHOro 060pyA0BaHNs U NPUGOPOB;

e (hopMMpoBaHME NPEACTaBNEHUA O 3HAYEHUM XUMUYECKOW HayKM B  peLleHuu
COBPEMEHHbIX 3KONOTNYECKIX npo6nem, B TOM umncne B
NPefOTBPALLEHNM TEXHOTEHHBIX M 3KOIOTMYECKMX KaTacTpod.

3HauMTeNIbHOE MECTO B COAEPXaHWM Kypca OTBOAUTCA XMMUYECKOMY 3KCNepUMEHTY. OH
No3BO/SET CHOPMMPOBATL Yy Yy4alMXca crieunanbHble MpeaMeTHble YMeHUst paboTatb ¢
XAMUYECKMMUN  BELLECTBaMW, BbIMOMHATL MPOCTble  XMMWYECKME OMbITbl, HayuMTb WX
6e30MacHOMY W 3KOMIOMMYECKU rpamMoOTHOMY OOpalleHnto ¢ BellecTBamy B ObITY M Ha
NMPON3BOACTBE.

Kypc xumun 8 Knacca n3yyaeTcs B [iBa aTana.

MepBbIli aTan — XMMWUA B CTaTWKe, Ha KOTOPOM pacCcMaTpuBarOTCA COCTaB WM CTPOEHUe
aToma 1 BellecTBa. Ero 0CHOBY COCTaBNAKOT CBEAEHUS O XMMUYECKOM 3/1eMeHTE U hopMax ero
CYLLeCTBOBaHMA — aToMax, W30TOoMnax, WMOHaX, MNPOCTbIX BELECTBAX WM WX BaXHENLUX
coefiMHeHUAX (OKcmaax v Apyrux GUHApHLIX COeLUHEHWUSAX, KUCNOTax, OCHOBaHMAX U COMSX),
CTPOeHMM BeLLecTBa (TUMOMOMMM XUMUYECKNX CBA3EN 1 BUAAX KPUCTAIMYECKUX PELLIETOK).

BTopoit atan — XvMuUA B AMHAMKKE, HA KOTOPOM Y4allMecs 3HaKOMATCA C XUMUYEeCKAMMU
peakuMsaMU Kak (PyHKLMEN cocTaBa MU CTPOEHUS YYaCTBYHOLWMX B XMMUYECKUX MpeBpaLleHnsaX
BELLLECTB U MUX Knaccuukaummn. CBOMCTBa KMCNOT, OCHOBaHWUIA 1 COMeid cpasy paccMaTpuBatoTCs
B CBETE TEOPUWM 3NEKTPONUTMYECKON Auccoumaumn. Kpome TOro, CBOMCTBA KWCMOT WU CONei
XapaKTepu3yTCA TakXXe B CBETE OKUC/NTE/IbHO-BOCCTAHOBUTESIbHBIX MPOL,ECCOB.

B Kypce 9 Kknacca BHauane 0606WatOTCA 3HAHUA Yy4allMxcsa Mo Kypcy 8 Knacca,
anogeo3oM KOTOporo sensetcs Mepuoguyecknii 3akKoH 1 Meproguyeckas cuctema XMMUYECKUX
anemeHToB [l. . MeHpgeneeBa. Kpome Toro, 0606LLat0TCs CBEAEHUS O XMMUYECKUX peakLmsx
MX Knaccuukaumum — 3HaHWs 06 YCNOBUAX, B KOTOPbIX MPOSBNSIOTCA XMMUYECKME CBOMCTBA
BELLECTB, U CNOcobax yrnpaBneHNs XMMUYECKMI MpoLeccamMun. 3aTeM paccmMaTpuBatoTcs o6Lve
CBOWCTBa MeTa/110B M HemeTannoB. [puBOAATCS CBOMCTBA LLEMIOYHLIX U LLEMIOYHO3EMEbHBIX
MEeTa/1I/I0B 1 rafioreHoB (MPOCTbIX BELECTB M COeAMHEHWIA TaforeHoB) Kak Hambonee ApPKMX
NpeAcTaBUTENE 3TUX KACCOB 3/1EMEHTOB WM WX CpaBHWUTENbHAas XapakTepucTuka. B Kypce
NnoApobHO paccmMaTpuMBalOTCs COCTaB, CTPOEHWE, CBOWCTBA, MNOMyYeHWe W NPUMEHEHWE
OTZENbHbIX, BAXHbIX B XO34MCTBEHHOM OTHOLLEHUW BELLECTB, 06pa30BaHHbIX 3/ieMeHTaMn 2—3-
ro NepuooB.

B nporpamme Ha3BaHMe TeM B3ATO M3 MPUMEPHOM MNPOrpaMmmbl OCHOBHOIO 06LLero
06pa30BaHUs MO XMMUK, cOCTaB/eHHON Ha ocHoBe PIOC OO0 (6a30BblIi1 YpOBEHb)

2. ObLUAA XAPAKTEPUCTUKA YHEBHOI O NMPEAMETA

B cooTBeTcTBUM ¢ PefepabHbIM TOCYAAPCTBEHHbIM 06pa3oBaTe/lbHbIM CTaHAAPTOM
OCHOBHOr0 06LLiero 06pa3oBaHUsi yuyalMecs [O/MKHbI OBMafeTb TaKUMK MO3HABaTE/bHbIMU
yue6HbIMY eNCTBUSMU, KakK yMeHMe (hopMynMpoBaTh Npo6ieMy W runoTesy, CTaBuUTb Lienn 1
3afaun, CTPOWUTb MNaHbl JOCTWXKEHUS Leneli M pelleHus MocTaBneHHbIX 3afay, MPOBOAMTH
3KCMEPUMEHT U Ha €ro OCHOBE [eNaTb BbIBOAbI M YMO3aK/UYeHUs, MpeacTaBnsTh UX W
OTCTamBaTb CBOK TOYKY 3peHMs. Kpome TOro, yuvalimecss [O/MKHbI OBNAfeTb npuemamu,
CBS3aHHLIMW C OMpeAeNeHNeM MOHSITWIA: OrpaHUYMBaThb WX, OMKCbLIBATL, XapaKTepU3oBaTb M



cpaBHMBaTb. CnefoBaTeslbHO, NPU U3YYEHUU XMMUW B OCHOBHOW LUKO/ME y4yalimecs LO/DKHbI
OBNafeTb y4yeOHbIMU AENCTBMAMU, MO3BONAIOWMMA UM LOCTUYL SIMYHOCTHBIX, NPEAMETHbLIX U
MeTanpegMeTHbIX 06pa30oBaTe/IbHbIX Pe3ybTaToB.

B cucteme ectecTBEHHOHaYy4YHOro 06pa3oBaHMst XMMUSE KakK Y4eOHbI npeaMeT 3aHUMaeT
BaXXHOE MECTO B MO3HAaHUWM 3aKOHOB MPUPOAbl, (POPMMPOBAHMN Hay4HOW KapTWHbI MUpPa,
CO3AaHNN OCHOBbI XMMWYECKMX 3HAHWIA, HEOOXOAMMbIX ANS MOBCEAHEBHON >XWU3HW, HABbIKOB
340pOBOro M 6e30MacHOro A1 YenoBeKa M OKPYXKatoLLei ero cpedbl 06pasa X13HKU, a Takxke B
BOCMMTAHWUMN 3KONOTMYECKOM KY/bTYpbl.

YCNewHocTb  M3y4YeHMss XWMWM CBfA3aHa C OBMAJEHWEM  XUMUYECKMM  S3bIKOM,
co6ntoeHeM npaBua 6e30MacHOn paboTbl NPU BbIMNOIHEHUN XUMUYECKOrO 3KCNEPUMEHTA,
0CO3HAHMEM MHOTOUYMC/IEHHbIX CBSI3EA XMMUM C APYTMU NPeaMETaMM LLKO/IbHOO Kypca.

MporpamMma BK/OYAaeT B Ce6S OCHOBbI HEOPraHWMYECKOM W OpraHMYecKon XUMUW.
"naBHOW wnpeeii nNporpaMMbl SBNSIETCS CO3faHMe 6a30BOr0 KOMMAEKCA OMOPHbLIX 3HaHMIA Mo
XUMUW, BbIPXXEHHBIX B (HOPMe, COOTBETCTBYHOLLE BO3PACTy 06y4atoLLmMXCs.

B cogepxaHWM [JaHHOTO Kypca npeAcTaBfieHbl OCHOBOMOSArarolme XMMuyeckue
TEOpPeTUYECKME 3HaHWA, BK/IHOYAKOLLIME N3YUYeHNe COCTaBa U CTPOEHWS BELLECTB, 3aBUCUMOCTMN UX
CBOICTB OT CTPOEHMS, NPOrHO3MPOBaHWE CBOMCTB BELLECTB, MCCNEeAOBaHME 3aKOHOMEPHOCTEN
XUMUYECKNX MNPEeBPaLLEHNA 1M MNyTel ynpaBneHMS UMW B LENAX MNOMy4YeHUs BELLECTB M
mMaTepmnasos.

TeopeTNYecKyd OCHOBY W3Y4YEHWS HeOopraHU4Yeckor XWMWUWM COCTaBASeT aTOMHO-
MONEKYNAPHOe yyeHue, Mepuognyecknin 3akoH .. MeHpaeneeBa ¢ KpaTKUMK CBEAEHUAMU O
CTPOEHMM aTOMa, BMAAX XMMUYECKON CBA3M, 3aKOHOMEPHOCTSAX MPOTEKaHUS XMMUYECKMX
peakuui.

B wu3yyeHMM Kypca 3HauuTeNnbHas pPO/ib OTBOAUTCH XMMUYECKOMY 3KCMEPUMEHTY:
MPOBEAEHMIO MPaKTUYeCKUX U 1abopaTopHbIX paboT, ONUCaHMIO Pe3y/bTaToB YYeHUYeCcKOoro
3KCMepuMeHTa, COBN0AEHNIO HOPM M NpPaBKa 6e30MacHo PaboTbl B XMMUYECKOI 1abopaTopun.

PeaMszaums AaHHOW nporpammbl B npouecce 06y4veHWs MO3BOMAUT 0OyyatoLmMmMCs
YCBOUTb K/THOUEBbIE XMMUYECKME KOMMETEHLMN U NOHATL PO/b Y 3HAYEHUE XUMUW CPEeLU APpYrux
HayK 0 npupoze.

N3yueHre npegmeTa «Xumus» B 4acTV (DOPMMPOBAHMS Y 0OY4aKOLLMXCA Hay4yHOro
MVPOBO33pPEHMNSs, OCBOEHMS 06LLeHaYUYHbIX MeTOA0B (HabntofeHve, U3MepeHune, 3KCMepUMEHT,
MOZENMPOBaHNE), OCBOEHUSI MPAKTUYECKOro MPUMEHEHUSI Hay4HbIX 3HaHWIA OCHOBaHO Ha
MEXMpPeAMETHbIX  CBA3AX €  npeametamu:  «buonorus», «leorpagums»,  «ctopus»,
«Jlntepatypa», «MaTemaTuka», «OCHOBbl 06€30MaCHOCTN XXMU3HEAEATENIbHOCTU», «PYCCKUIA
A3bIK», «PU3NKa», «IKONOrNA».

1. ONMMCAHME MECTA YYEBHOI' O NMPEOMETA B YYEBHOM TJIAHE

MporpamMmma Kypca XUMWW /15 OCHOBHOM LUKONbI pa3pabaTbiBaiacb C Y4eTOM
nepBOHaYasIbHbIX MPeACTaBNeHNIA, NOMYYEHHbIX YYaLLUMWUCA B HAYA/IbHOMN LLKOME NPU N3yYeHNUm
OKPY>KaroLLLero mupa.

MporpaMma XOTA W HOCUT OOLLEKY/IbTYPHbIA XapakTep W He CTaBUT 3ajayy
npodecCMOHaNbHOM NMOAFOTOBKM y4yalMXCs, TeM He MeHee, MO3BOJISET UM OMNpefeMTbCs C
BbIOOPOM NpOgnnsa 06y4eHns B CTapLUeli LWKose.

B yuyebHOM nnaHe Ha OCBOeHMe Y4YebGHOro npegmMeTa «XUMUA» Ha YPOBHE OCHOBHOIO
o6LLero obpasoBaHus oTBOAUTCA 136 YacoB K13 pacyeTa: 68 yacoB — 8 Knacc, 68 yacoB — 9 Knacc.

2. TMYHOCTHbIE, METAMNPEAMETHbIE, MPEOMETHbIE PE3Y/IbTATDI
OCBOEHWMA YUYEBHOIO MPEAMETA

[JeatenbHocTb 06pa3oBaTe/ibHOro yupexaeHnsa obLiero 06pasoBaHns B 06y4eHUN XUMUK
[JO/MKHA ObITb HanpaB/ieHa Ha [AOCTWXKeHVEe O06ydvaloWwnMUCs  Creaytowmx NIMYHOCTHbIX
pe3ynbTaToB:

1. Poccuiickas rpaxgaHckasi WAEHTUYHOCTb (MaTpuoTMaM, yBaxkeHMe K OTeuyecTBy, K
MPOLUIOMY M HACcTOALLEMY MHOMOHaLUMOHaNbHOro Hapoga Poccumn, 4yBCTBO OTBETCTBEHHOCTU U
ponra nepeg PoavHON, naeHTUdMKaums cebst B KayecTBe rpaxgaHuHa Poccum, cy6beKTMBHas



3HAYMMOCTb MCMO/b30BaHMA PYCCKOr0 fA3blka W A3bIKOB HapofgoB Poccuun, 0Co3HaHue 1
OWYLIEHNEe JNIMYHOCTHOM COMpPUYacTHOCTM cyabbe poccuilickoro Hapoga). Oco3HaHue
3THUYECKON NPUHALNEXHOCTU, 3HAHWE UCTOPUK, A3bIKa, KY/IbTYypbl CBOEr0 HapoZa, CBOEro Kpas,
OCHOB KY/NbTYPHOr0 Hacnegus Hapogos Poccum n yenoBeyecTBa (MAEHTUYHOCTb YeNOBeKa C
POCCUIACKOA  MHOrOHaUMOHANIbHON  Ky/IbTYpPOW, COMPUMYaCcTHOCTb  WUCTOPUM  HApofdoB W
rocyfapcTB, HaxOAMBLUMXCS Ha TeppuTOpUM COBPEMEHHON Poccuu); nHTepuopusaums
FYMaHUCTUYECKUX, [AEMOKPATUYECKUX W TPagULMOHHBLIX LEHHOCTEN MHOrOHaLMOHa/IbHOIO
poccuiickoro obuiecta. OCO3HaHHOE, YBaXMTEMbHOE W [06pOXKenaTeNlbHOe OTHOLUEHWE K
NCTOPUKM, KyNnbType, Penuruv, TpaguuusaMm, A3blkam, LeHHOCTAM HapofZoB Poccun v Hapopos
mmpa.

2. [OTOBHOCTb 1 CNOCOGHOCTL 0BYYAKOLMXCA K CaMOPa3BUTMIO U CamM000pa3oBaHMI0 Ha
OCHOBE MOTMBaLUUM K OOYYEHMIO W MO3HaHWIO; FOTOBHOCTb M CMOCOBHOCTb OCO3HAHHOMY
BbIOOPY M MOCTPOEHUIO [aNbHelwen WHAMBMAYaNbHOW TpaekTopun 06pa3oBaHMs Ha 6ase
OPVEHTUPOBKM B MUpe Npoteccuii 1 NPpogecCUOHabHbIX NPEeLNOYTEHNI, C YUYETOM YCTORUMBbLIX
Mo3HaBaTe/lbHbIX UHTEPECOB.

3. Pa3BuTOE MOpa/bHOE CO3HAHWE W KOMMETEHTHOCTb B PeLLeHU MOpasbHbIX Npo6aem
Ha OCHOBE J/IMYHOCTHOrO BbI6Opa, (HOPMUPOBAHME HPABCTBEHHBLIX YYBCTB W HPABCTBEHHOrO
MOBEEHNS,, OCO3HAHHOr0 W OTBETCTBEHHONO0 OTHOLUEHUS K COOCTBEHHbIM MOCTYMNKam
(cnocobHOCTb K HPaBCTBEHHOMY CaMOCOBEPLUEHCTBOBAHMIO; BEPOTEPNMUMOCTb, YBaXXWUTE/IbHOEe
OTHOLLEHME K PeNUrMo3HbIM YyBCTBaM, B3rNs4amM Ntofel Uam nx oTCyTCTBUIO; 3HaAHWE OCHOBHbIX
HOPM MOpanK, HPaBCTBEHHbIX, AYXOBHbIX WAEaNOB, XPaHWMbIX B KYNbTYPHbIX TPaguLmax
HapofoB Poccum, rOTOBHOCTb Ha MX OCHOBE K CO3HATE/IbHOMY CaMOOrpaHUYEHNIO B NOCTYMKaX,
MOBeAEHNN, PacTOYMTE/IbHOM MNOTPe6UTENLCTBE; CHPOPMUPOBAHHOCTL MpPeACTaBfeHUn 06
OCHOBaX CBETCKOW 3TUKM, KYNbTYPbl TPAANLMOHHbLIX PENUTUIA, X POSIN B Pa3BUTUMN KYNbTYpPbl 1
McTopun PocCUMM M 4enoBeYeCTBa, B CTAHOB/IEHWN TPaXAAHCKOro 06LLeCcTBa M POCCUIACKON
roCcyAapCTBEHHOCTU; MOHUMAaHWE 3HaYyeHWs HPaBCTBEHHOCTW, Bepbl W PEIATMN B HKU3HM
yenoBeka, ceMbl M obuiectBa). CHOPMUPOBAHHOCTL OTBETCTBEHHOIO OTHOLUEHMS K YYEHWIO;
YBOKUTENIbHOr0 OTHOLUEHWUA K TPYAY, Ha/lMuMe OnbiTa y4acTus B COLMAbHO 3HAYMMOM TPY/e.
OcCo3HaHWe 3HAYeHWst CEMbW B XKM3HM YefioBeKa W 06LeCTBa, NMPUHATE LEHHOCTU CeMEHOM
YXW3HW, YBOKUTENIbHOE 1 3a60T/IMBOE OTHOLLEHME K YSleHaM CBOE CEMbMU.

4. CthopMMPOBAHHOCTb LIE/IOCTHOrO MMPOBO33PEHMS, COOTBETCTBYHOLLEINO0 COBPEMEHHOMY
YPOBHIO pasBUTMA HaykKM W OOLECTBEHHOM MNpPaKTUKK, YUYUTHIBAOLWErO0 COLMaIbHOE,
Ky/NIbTYPHOE, A3bIKOBOE, lyXOBHOE MHOr006pasne COBPEMEHHOIO MUPa.

5. OC03HaHHOE, YBaXXMTE/IbHOE N A0OPOXKENaTelbHOE OTHOLLEHME K ApYrOMY YeslOBEKY,
ero MHeHWI0, MMPOBO33PEHUNIO, Ky/bType, A3blKY, Bepe, rpaXaaHCKoM no3unymn. MOTOBHOCTL U
CMOCOOHOCTb BeCTW Auanor C ApYruMu ogbMU U LOCTUraTb B HEM B3aMMOMOHMMaHUA
(npeHTUMKauma cebss  Kak  MOMHONPaBHOrO  Ccy6bekTa  OOGLUEHMS, TOTOBHOCTb K
KOHCTPYMpOBaHWIO 0bpasa MmapTHepa MO AMaory, roTOBHOCTb K KOHCTPYWMpOBaHMIO 0obpasa
[ONYCTUMbIX CMOCO60B [Manora, roToBHOCTb K KOHCTPYWMPOBAHWIO Mpolecca Auanora Kak
KOHBEHLUMOHVMPOBAaHWS MHTEPecoB, Mpouefyp, rOTOBHOCTb WM CMOCOOGHOCTb K BeAEHUHO
neperoBopoB).

6. OCBOEHHOCTb COLMa/bHbIX HOPM, MpaBWa MOBEAEHWUs, PONeln U hopM coumabHON
XKM3HW B rpynnax u coobLyecTBax. Y4acTue B LUKO/IbHOM CaMOyMnpaBneHnn 1 06LLEeCTBEHHON
XW3HW B npefenax BO3PaCTHbIX KOMMETEHUWIA C YYETOM PervoHanbHbIX, 3THOKY/bTYPHbIX,
COUMaNbHbIX N 3KOHOMMYECKMX OCOGeHHOCTel ((hopMmMpOBaHMe FOTOBHOCTM K Y4acTUO B
npoLecce ynopsaoyeHns coumanbHbIX CBA3e U OTHOLLEHW, B KOTOPbIE BKIOYEHbI M KOTOPbIE
(hopMMpYIOT camy yyalmecs; BK/IOYEHHOCTb B HEMOCPEACTBEHHOE IPaXAaHCKoe y4yacTue,
FOTOBHOCTb Y4aCTBOBaTb B XXWM3HELeATe/IlbHOCTY NOAPOCTKOBOIO 06LLECTBEHHOIO 06beANHEHNS,
MPOAYKTMBHO B3aVIMOLEMCTBYIOLLEr0 C COLMANbHOM CPefoi M CoupmasibHbIMWU UHCTUTYTaMu;
NOEHTUMKaLMS cebs B KayecTBe CyObeKTa CcouuanbHbIX NpeobpasoBaHWil, OCBOEHME
KOMMETEHTHOCTE B C(epe OPraHM3aToOpPCKOM [AeATeNbHOCTW; WHTepUopu3aLms LeHHOCTeN
CO3UAATeNIbHOTO OTHOLLUEHWS K OKPYXXaloWeil AenCTBUTENbHOCTH, LIeHHOCTER CcouManbHOro
TBOPYECTBA,  LEHHOCTM  MPOAYKTWMBHOW  OpraHu3auuMuM  COBMECTHON  [esTeNbHOCTH,
camopeanu3auuy B rpynne 1 opraHnsaumn, LeHHOCTU «Apyroro» Kak paBHOMPaBHOMO NapTHepa,



(hopMMpoOBaHME KOMMETEHUMIA aHanm3a, MPOEKTUPOBaHMS, OpraHu3auuMn AesTeNbHOCTH,
pethnekcMm M3MEHeHUI, CnocoboB B3avMOBbLIFOAHOIO COTPYAHUYECTBA, CMOCOO0B peannsaumm
CO6GCTBEHHOI0 NMAEPCKOro NOTeHUmMana).

7. CjopMMpOBaHHOCTb  LIEHHOCTW 340pOBOr0 M 6e3ormacHOro ob6pasa >KU3HW;
MHTEpMOpU3aLUmMs npaBun UHAMBMAYANbHOTO W KONMNEKTUBHOIO 6Ge30MacHOro noBefdeHWs B
ype3BblYaliHbIX CUTYaUMsX, YIPOXKatOLWMX XMU3HN W 3[0POBbIO MHOAENA, NpaBun NOBEAEHUS Ha
TPaHCMopPTE 1 Ha AOpOorax.

8. Pa3BMTOCTb 3CTETMYECKOrO CO3HaHWS Yepe3 OCBOEHME XYLOXECTBEHHOro Hacneaus
HapofoB Poccum n Mupa, yBaXXeHMe K UCTOPUK KynbTypbl cBOero OTevecTsa.

9. CdopMMpPOBaHHOCTb  OCHOB  3KO/IOFMYECKON  KynbTypbl, COOTBETCTBYHOLLEN
COBPEMEHHOMY YPOBHK  3KONOMMYECKOrO  MbILLIEHNS, HaM4YMe  OMbiTa  3KOMO0TMYECKU
OPWEHTMPOBAHHON PeNEKCMBHO-OLEHOYHON N NPaKTUYECKOA AESTENbHOCTU B YKU3HEHHBIX
cutyaumax (rOTOBHOCTb K MCCNEAO0BaHWIO NPUPOAbl, K 3aHATUAM CeNbCKOXO3AACTBEHHbLIM
TPYAOM, K XYA0XECTBEHHO-3CTETUYECKOMY OTPaXKEHMIO NPUPOABLI, K 3aHATUSM TYPU3MOM, B TOM
yuncne 3KOTYPU3MOM, K OCYLLLECTB/IEHNIO NPUPOA0OXPAHHON AESTENbHOCTH).

MeTanpegMeTHbIX pPe3y/bTaToB:

MeTanpegMeTHble pesynbTaThl, BK/HOYatOT OCBOEHHbIEe obyuvaroLmMmumcs
MEXMNpeAMETHbIE  MOHATUA U YyHMBEpPC&/IbHble  y4yebHble  [elicTBUA  (PerynsTuBHbIE,
rMo3HaBaTe/lbHble, KOMMYHVKATUBHbIE).

MexnpeaMeTHble MOHATUA

Ycnosvem (opMUpOBaHUS MEXMPeAMETHbIX MOHATWIA, HanpuMep TakUX Kak cucTema,
(haKT, 3aKOHOMEpHOCTb, (PEHOMEH, aHain3, CUHTEe3 SBMSETCA OB/afeHVe 00y4YaroLMUCS
OCHOBaMW 4UTATE/IbCKON KOMMETEHLUMW, NPUOOPETEHME HaBbIKOB paboTbl C MHMOpMAaLMel,
yyacTve B MPOEKTHOW fAesTenbHOCTU. B OCHOBHOW LWwkone 6yfeT nMpofo/keHa pabota no
(hOpPMMPOBaHUIO M Pa3BUTUIO OCHOB YMTATE/IbCKOM KoMMeTeHUmn. ObyyatoLimecs OBnaferoT
UTEHMEM KaK CpefCTBOM OCYLUECTB/IEHUS CBOMX [afbHEMLUMX MAAHOB: MNPOLO/KEHMA
o6pa3oBaHNA M €aMo06pa3oBaHWs, OCO3HAHHOIO MIaHUPOBaHUA CBOEr0 aKTya/lbHOro W
MepcneKTMBHOrO Kpyra 4TeHWs, B TOM 4uC/le [OCYroBOro, MOArOTOBKA K TPYyAOBOM M
counanbHoW  [esTenbHOCTW. Y  BbINYCKHMKOB OydeT cthopMupoBaHa MOTPeOGHOCTb B
CUCTEMATNYECKOM YTEHUW Kak CPeAcTBe MO3HaHMA mupa U cebs B 3TOM MUpe, rapMoHU3aLmn
OTHOLLEHWI YyenoBeka 1 06LLeCcTBa, co3faHnn 0bpasa «noTpebHOro 6yayLeros.

Mpn U3yyeHU XMUM 0ByYaOLLMECH YCOBEPLUEHCTBYIOT NPUOBPETEHHbIE Ha MepBOM
YPOBHE HaBbIKW paboTbl C MHhopMaLMer 1 NoNoNHAT ux. OHM CMOryT paboTaTb C TEKCTaMK,
Npeo6pa3oBbIBaTh U MHTEPNPETUPOBATL COAEPXKALLYHOCS B HAX MH(OPMALMIO, B TOM YKC/e:

* CUCTEMATM3MPOBATb, COMOCTaBMSATb, aHaIM3MPOBaTb, 0600LaTh U MHTEPNPETMPOBaTb
MH(OPMaLMIO, COAEPXKaLLYHOCA B FOTOBbIX MH(POPMALMOHHbLIX 06BbEKTAX;

* BblAeNATb [NaBHYD W M30bITOYHYH  MH(OPMALUO, BbINOMHATL  CMbIC/IOBOE
CBEPTbIBaHME BbleNeHHbIX (PaKTOB, MbIC/EN; NPeACTaBNATb MH(DOPMALMIO B CXATOM CIOBECHOIA
(hopme (B BMAE MiaHa UK Te3MCOB) U B HarnsgHO-CUMMBOMIMYECKOW (hopMme (B BuAe Tabnuu,
rpauyecknx Cxem W fuarpamm, KapT MOHATUA — KOHLENTyasbHbIX Auarpamm, OMOPHbIX
KOHCMNEKTOB);

* 3aM0/HATb W JONOMHATL TabAULbl, CXEMbI, AMarpaMmbl, TEKCTbI.

B xofe n3yyeHns xumum obydatoLyecs npuobpeTyT ONbIT NPOEKTHON AeATe/IbHOCTH
KaK 0co60i (hopmbl y4ebHOV paboTbl, CNOCOOCTBYHOLLIEA BOCMUTAHWMIO CaMOCTOSTENbHOCTH,
MHULMATUBHOCTMW, OTBETCTBEHHOCTW, MOBbILIEHNIO MOTMBaUMM U 3P(EKTUBHOCTU y4ebHOIA
[eATeNIbHOCTU; B XOfe peannsauym UCXOLHOr0 3ambiC/a Ha MpakTUYeCKOM YPOBHe OB/afetoT
YyMeHWeM BblOVpaTh afieKBaTHble CTOALLEN 3a7aue CPpesCcTBa, MPUHUMATL PeLLeHus, B TOM Yucie
W B CUTyauusx HeonpefenéHHoCcTU. OHM MofyyaT BO3MOXHOCTb pasBUTb CMOCOBHOCTb K
pa3paboTKe HECKO/IbKMX BapWaHTOB PELUEHWUI, K MOWUCKY HeCTaHAAPTHbIX PELUeHUI, NOUCKY W
OCYLLECTB/IEHMIO Hanboee NPUEMIEMOrO PeLLEHUS.

MepeyeHb KNHOYEBLIX MEXMPEAMETHbIX MOHATWUIA ONpefensieTcs B XoAe paspaboTKu
OCHOBHOI 06pa3oBaTeNibHOM MPOrpaMmbl OCHOBHOFO 06LLero o6pasoBaHus 06pa3oBaTe/lbHOM
opraHusauMyM B 3aBUCMMOCTM OT  MaTepuasibHO-TEXHWYECKOrO OCHALLEHUs, KaApoBOro
noTeHumana, Ucrnosb3yembiX MeTOA0B paboTbl 1 06pa3oBaTe/ibHbIX TEXHOOTUIA.



B cootetctBUM PIOC OOO BbIAENAOTCA TPU TPYMMbl YHUBEPCA/bHBIX YYEOHbIX
[eVCTBUIA: perynsaTuBHbIe, No3HaBaTe/lbHble, KOMMYHWUKATUBHbIE.

PerynatnseHble YY [

1. YMeHue camOCTOATENbHO ONpesensTb Lenu o0byyeHus, CTaBuUTb U (DOPMYIMPOBATH
HOBbIE 3a/ja4M B y4ebe 1 NO3HaBaTe/IbHOM AeATeNbHOCTH, pa3BrnBaTb MOTVBbI U MHTEPECHI CBOEIA
Mo3HaBaTeNlbHOM feATenbHOCTU. OByyatoLMIACA CMOXKET:

e aHa/M3MpoBaTb CYLIECTBYIOLWME W NnaHMpoBaTb OyaylimMe o06pa3oBatesibHble
pesy/nbTaThbl;

e VAEHTU(MULMPOBATL COGCTBEHHbIE NPOG/IEMbI 1 ONpeseNnsTh raBHyt Npobemy;

e BbIBUraTb BEpCUM peLleHns nNpobnembl, POPMyYIMPOBaTL TMMOTE3bl, MPeABOCXMLLATD
KOHEYHbI pe3ynbTarT;

e CTaBUTb LeNib AEATE/IbHOCTM Ha OCHOBE OMNpefeNieHHOW NpPo6ieMbl U CYLLECTBYHOLLMX
BO3MOXXHOCTEN;

e (opmynMpoBaTb Y4ebHble 3afayunM KakK Lary [JOCTMDKEHUS MOCTaB/EHHOW Lenu
AeATeNbHOCTMY;

e 000CHOBbIBATb Lie/IEBbIE OPUEHTUPbI W MPUOPUTETbI CCbIIKAMW Ha  LeHHOCTW,
yKas3blBas 1 060CHOBbIBasA /IOMMYeCKY Noc/1e40BaTe/IbHOCTb LLAroB.

2. YMeHve caMOCTOATENIbHO NMiaHMpoBaTb NYTW AOCTUKEHUS Leneldl, B TOM 4uchne
afbTepHaTMBHbIE, 0CO3HAHHO BbIGMPaTb Hanbonee aeKTUBHbIE CMOCOObI PeLIeHNs YHeBOHbIX U
Mo3HaBaTesbHbIX 3a4a4. OByyaroLMiAca CMOXET:

e OnpefensTb  HeobXxoauMmble  AelcTBME(d) B COOTBETCTBUMM C  y4yeOHOW K
Mo3HaBaTe/lbHOM 3aAa4eil N COCTaBNATb arOPUTM MX BbIMO/THEHWS;

e 000CHOBbIBATb U OCYLLECTB/IATL BbIOOP Hambonee apEKTUBHLIX CNOCOOOB peLLeHNs
y4eBHbIX 1 NO3HaBaTe/IbHbIX 3aay;

e OMnpefensaTb/HaxXoanTb, B TOM 4uCle U3 NPeLNOXEeHHbIX BapvaHTOB, YCNOBUA [4J1A
BbINO/IHEHWS y4eBHOV 1 NO3HaBaTe/IbHO 3a4auu;

e BbICTPaMBaTb >KW3HEHHble MNJaHbl Ha KPaTKOCPOYHOe 6yayliee (3adBNATb LiE/EBblE
OPWEHTMPbI, CTaBUTb afieKBaTHbIE UM 3a[a4n ¥ npegnaratb AenNCTBMA, YKa3blBas U 060CHOBbIBas
NOTMYECKYHO NOCNef0BaTeNlbHOCTb LIAroB);

e BblOMpaTb W3  MPEA/IOXKEHHbIX  BapuMaHTOB UM CaMOCTOATE/IbHO  MCKaTb
cpeAcTBa/pecypcbl 4S5 peLleHmns 3a4aun/goCTVXEHUS Lenu;

e COCTaBMATb MfaH pelleHns npobnembl (BbINOMHEHWUA MNPOEKTa, MpPOBefeHus
uccnefoBaHuns);

e OnpefensTb NOTeHUMaNbHbIE 3aTPYLHEHUA NPU peLleHnn YYebHOW 1 No3HaBaTe/IbHOM
3a/iauv U HaXOAWTb CPeACcTBa A1 UX YCTPaHeHus;

e ONMCbiBaTb CBOM OMbIT, OMOPMSA ero Ans nepejayn Apyrum no4sM B BUAe
TEXHOOMNY peLLleHns NpakTUYecKnX 3aay onpeseneHHoro Knacca;

e [M/1aHNPOBaTb W KOPPEKTUPOBaTb CBOK  WHAMBMAYaSbHYHO 06pa3oBaTesibHyHo
TPaeKTopuIo.

3. YMeHvse COOTHOCUTb CBOW  [JeWCTBMA C  NJaHUPYEMbIMU  pe3ynbTaTamu,
OCYLLLECTB/IATb KOHTPO/b CBOEN AeATeNbHOCTM B NpoLecce AOCTVKEHNS pesy/ibTaTa, Onpesenshb
cnoco6bl AeNCTBUI B pamKaxX MpenoXeHHbIX YCNOBMIA U TpeboBaHWIA, KOPPEeKTUPOBaTb CBOU
[eACTBMS B COOTBETCTBMU C M3MEHSOLLEeACA cuTyaumein. Oby4vatoLmiics CMOXET:

e OnpefensTb COBMECTHO C MNejaroroM WM CBEPCTHUKAMU KPUTEPUW MIaHUPYEMbIX
pe3ynbTaToB U KPUTEPUM OLIEHKW CBOEl y4eBHOW AesTeNbHOCTY;

e cucTtematmsmpoBaTb (B TOM uucfie  BbIGMpaTb  MPUOPUTETHLIE)  KPUTEPUM
MaaHNPyeMbIX Pe3ybTaToB U OLEHKW CBOeW AeATeNbHOCTH;

e 0TOMpaTb WHCTPYMEHTbl [/ OLEHUBaHWA CBOEN [eATeNbHOCTW, OCYLLeCTBAATb
CaMOKOHTPO/b CBOeW AeATEeNbHOCTU B pamKax Mpea/ioXeHHbIX YC/I0BUI 1 TpeboBaHWIA;

e OLEHMBaTb CBOK [eATe/IbHOCTb, apryMeHTUpys MPUYUHBI  SOCTUXKEHUS WK
OTCYTCTBMS MJIAHNPYEMOr0 pe3ynbTara;



e HaxoAuTb [AOCTaTOYHble CPeACcTBA [ANA  BbINOMHEHWS YYebHbIX AENCTBUMIA B
M3MEHSIIOLLIEICA CUTYaLMIN W/Unn NpW OTCYTCTBUM MAAHMPYEMOTr0 pe3y/bTara;

e paboTas Mo CBOEMy MfaHy, BHOCUTb KOPPEKTMBbI B TEKYLUYH [eATeNlbHOCTb Ha
OCHOBE aHa/iM3a M3MEHEeHW cuTyauuu Ans MNOMYYeHWs 3anjaHMPOBaHHbIX XapaKTepUCTMK
npoayKTa/pesynbraTa;

e yCTaHaBNMBaTb CBA3b MEXAY MONYYEHHbIMW XapaKTepUCTUKaMW MpPoAyKTa W
XapakTepucTMKamMmn Mpouecca [edTeNbHOCTM M MO 3aBeplleHnn AesTeNbHOCTU npeffaratb
M3MEHEHME XapaKTePUCTUK Mpouecca s NoMyUYeHNs YyULEHHbIX XapakTePUCTUK MPOAYKTa;

e CBEPATb CBOM AEWCTBMS C LEMbID W, MPW HEOOXOAMMOCTW, WCMPaBNsATb OLLUMOKM
CaMOCTOSATE/bHO.

4. YMeHMe OUeHMBaTb MNPaBWIbHOCTb BbIMOHEHNS Y4e6HOI 3afayun, COOGCTBEHHbIE
BO3MOXHOCTM e peLueHms. ObyyatoLmincs CMOXET:

e ONpeaensiTb KpUTEPUM NPaBUIbHOCTM (KOPPEKTHOCTM) BbINOMHEHUS Y4EOHOI 3aauun;

e aHa/M3MPOBaTb M 060CHOBbLIBATb MPYMEHEHME COOTBETCTBYHOLLEFO MHCTPYMEHTapus
ANS BbINOTHEHUSA Y4eBHO 3aaun;

e CBOGOAHO MOMb30BATLCA BbIPAOOTAHHLIMM KPUTEPUAMM OLEHKM W CaMOOLLEHKW,
NCXOAA U3 LeNn 1 MMEOLLMXCS CPeACcTB, pasnnyas pesynbTaT U Cnocobbl AeNCTBUIA;

e OlLleHMBaTb MNPOAYKT CBOE [AeATeNbHOCTM MO 3afaHHbIM W/UAN CaMOCTOSTE/IbHO
onpefenieHHbIM KPUTEPUAM B COOTBETCTBUN C LiE/NbO AEATENbHOCTY;

e 060CHOBbIBaTb AOCTKMMOCTb LieNN BblIGpaHHbIM COCOOOM Ha OCHOBE OLIEHKM CBOUX
BHYTPEHHUX PECYPCOB U JOCTYMHbIX BHELLHMX PECYPCOB;

e (hMKCMpoBaTb W aHaAM3MPOBaTb [AUHAMWKY COOCTBEHHbIX 06pa30BaTENbHbIX
pe3ynbTaToB.

5. BnageHne OCHOBaMM CaMOKOHTPO/S, CaMOOLEHKM, MPUHATAS  PELUeHWA 1
OCYLLECTBNIEHNSA 0CO3HAHHOIO Bblbopa B y4eOHOW 1 No3HaBaTeNbHON. OOYYatoLLMIACA CMOXET:

e Habnogatb W aHaIM3MpoBaTb COOGCTBEHHYH) Y4ebHYHO W MO3HaBaTe/IbHYH
AEeATeNIbHOCTb U AeATeNIbHOCTb APYTMX 00yyYatoLMXCcs B MPOLEcce B3auMOMNpPOBEPKU;

e COOTHOCMTb  pealbHble U MNAaHUpyeMble  pe3ynbTaTbl  UHAVBUAYaAbHOMN
06pa3oBaTenbHOW AeATENbHOCTU U eNnaTb BbIBOAbI;

e MPUHMMATb peLLeHne B y4eOHOW CUTyaL M U HECTU 3a HEFO OTBETCTBEHHOCTb;

e CaMOCTOATENIbHO ONpPeAensTb MPUYMHLI CBOEr0 YCnexa MM Heycrnexa WM HaxoauTb
CMoco6bI BbIX0Aa U3 CMTYaLyn HeYyCnexa,;

e PETPOCMEKTUBHO OMpefensiTb, Kakne AENCTBMA MO PELUEHWNO Yy4YebHOl 3agayun Wnm
napameTpbl 3TUX AEWCTBMIA NPUBENN K MNOMYYEHUIO WMEIOLLErocs MpoayKTa y4e6Hol
AeATeNbHOCTY;

e [EMOHCTPUPOBaTb MNPUEMbI PErynAuuM MNCUXOM3N0N0TNYECKNX/ 3MOLMOHANIbHBIX
COCTOSIHUIA  Ans  [JOCTMDKEHMS  3peKTa  YCMOKOEHUs  (YCTPaHEHUS  3MOLIMOHAIbHOW
HanpsHKeHHOCTK), adhekTa BOCCTaHOBNEHMS (OcnabneHns NPOSBNEHWUIA YTOMIeHWs), ahdekTa
aKTUBM3aLMKM (MOBbILLEHNS NMCUXO(N3N0N0rNYECKON PeaKTUBHOCTH).

lMo3HaBaTtesibHbIe YY1

6. YMeHve onpeaensTb MOHATWA, CO3AaBaTb 0006LLEHWS, yCTaHaBMBaTb aHanormu,
Knaccuguumposatb, CaMOCTOATE/IbHO BbIGUPaTb OCHOBaHUS M KpUTEPUWN ANS KnaccumKauum,
yCTaHaB/MBaTb  MPUYMHHO-CNEACTBEHHbIE  CBA3W, CTPOUTb  JIOTMYECKOe  PacCy>KAeHue,
YMO3aK/HoueHne (MHAYKTUBHOE, AeAYKTUBHOE, MO aHanorum) u Aenatb BbiBoAbl. Obyvatowmiica
CMOXET:

e ofbupaTb C/10Ba, COMOAYMHEHHbIE K/TIKOUEBOMY C/0BY, ONpeAenstoLme ero npusHaku
1 CBOMCTBA,;

e BbICTpaMBaTb JIOTMYECKY LIEMOYKY, COCTOALLYHD M3  K/KOYEeBOro CcfioBa W
COMOAYMHEHHBIX eMy C/I0B;

e BbIJEeNIATb O6WMIA NpPU3HAaK [ABYX WM HECKOSbKUX MPeAMETOB WAN SABMEHUA W
00OBACHATL X CXOACTBO;

e 00bEAUHATL MNpeaMeTbl W SBAEHUA B TPYNnbl MO ONpefeneHHbIM MpU3HaKam,



CpaBHMBaTb, KnaccuuumpoBaTb 1 0606LaTb (DaKTbl U ABNEHUS;

e BbIAENATH ABIEHME U3 06LLEr0 psaga ApYrux SBNeHU;

e OnpefensaTb 0OCTOATENbCTBA, KOTOPble MPeALecTBOBa/IM BO3HWKHOBEHWIO CBA3M
MeXAy SBNEHUAMMW, U3 3TUX OOCTOATENbCTB BbIAENATb OMpPeAenstoLue, CrocobHble O6bITb
MPUYNHON [aHHOTO AB/IEHWS, BbIABNATL NPUYUHBI U CNEACTBUA ABEHNI;

e CTPOUTbL pacCyXxfjeHne OT O06LMX 3aKOHOMEPHOCTEW K YaCTHbIM SBMIEHUAM U OT
YaCTHbIX SIBNEHWNIA K 0OLLIMM 3aKOHOMEPHOCTAM;

e CTPOUTbL paccyXfeHuWe Ha OCHOBE CpaBHEHUS NPEeAMETOB W ABMEHWIA, BblAeNss npu
3TOM 06LLMEe NPU3HAKM;

e y3naratb MOJlyYeHHYKD WHMOPMaLMIO, WHTEPNPETUPYS ee B KOHTEKCTE peLLaemoi
3agauu;

e CaMOCTOATE/IbHO YKasblBaTb Ha MHMOPMALMIO, HYXAAIOLWYHCA B NPOBEPKE,
npegnaratb U NPUMEHSATH CNOCO6 NPOBEPKM JOCTOBEPHOCTN MHOPMALIMUK;

e Bepbasn30BaTh IMOLIMOHA/ILHOE BreYaT/ieHne, OKa3aHHOe Ha Hero UICTOYHWKOM,;

e O00OBACHATb AB/MEHWS, MPOLECCHl, CBS3U U  OTHOLUEHWS, BbISBASEMblE B  XOAe
Mo3HaBaTe/lbHOM N UCCef0BaTeNIbCKON AeATeNbHOCTM (MPUBOAUTL OOBACHEHUE C U3MEHEHVEM
(hopMbI NpesCcTaBneHns; 06bACHATb, AeTaNN3MPYs UM 0606Las; 06BACHATL C 3afaHHON TOYKM
3peHus);

e BbIB/IATb W Ha3blBaTb MPUYUHBLI COOLITUSA, ABMEHWUA, B TOM YWC/IE BO3MOXHble /
Hanbonee  BEPOATHble  MPUYMHbI,  BO3MOXHbIE  MOCNEACTBUA  3a[@HHOW  MPUYUHBI,
CaMOCTOATE/IbHO OCYLLECTBNAA NPUUNHHO-CNELCTBEHHBI aHa/IN3;

e [efaTb BbIBOL Ha OCHOBE KPUTMYECKOTO aHa/M3a pasHbIX TOYEK 3peHus,
MOATBEPXAATb BbIBOA COOGCTBEHHOW apryMeHTauuen waM CcamoCTOATENIbHO MOJTyYEeHHbIMU
[aHHbIMU.

7. YMeHve co3faBatb, NPUMEHSATb M Npeobpa3oBbiBaTb 3HAKU U CUMBO/bI, MOAENN W
CXEMbI 411 peLeHns y4ebHbIX 1 Mo3HaBaTe bHbIX 3aaa4. OByyatoLLnnCca CMOXET:

e 0003Ha4yaTb CUMBOJIOM U 3HAKOM MpPeaMeT U/UNN ABNEHWE;

e ONpefensTb SIOrMYecKne CBA3N MeXay npegmetaMu u/unu SBneHuUsMKU, 0603HaYaTb
[aHHble OrMYecKune CBA3N C NMOMOLLI0 3HAKOB B CXEME;

e C03[aBaTb abCTPaKTHbIN UK peanbHbI 06pa3 NpeaMeTa U/unu SBNeHNS;

e CTPOUTbL MOAE/b/CXEMY Ha OCHOBE YCNOBUI 3a4aum U/unm cnocoba ee peLleHns;

e CO3/aBaTb BepbasibHbIE, BELECTBEHHbIE U MHDOPMALMOHHbIE MOLENN C BbI4ENIEHNEM
CYLLECTBEHHBIX XapaKTepuCTUK 06beKkTa A1 OnpefeneHns cnocoba pelleHWs 3agaydv B
COOTBETCTBUY C CUTYaLMEN;

e peobpa3oBbIBaTb MOAENM C LEMbI BbISBNEHUA OOLLMX 3aKOHOB, OMpeLeNftoLLmX
[aHHYI0 NpeaMeTHYH0 061acTb;

e [EpeBOAWTL  C/IOKHYHD MO  cocTaBy  (MHOroacnekTHyK) MWH(opMaumio 13
rpauyeckoro wnn (QopmMasM3oBaHHOIO (CUMBOJ/IBHOIO) TMNPEeACTaB/IeHUs B TEKCTOBOE, U
Hao60poT;

e CTPOUTb CXEMY, a/ITOPUTM [eNCTBUA, UCMPaBNATb UM BOCCTaHAB/IMBATb HEU3BECTHbIN
paHee a/ropUTM Ha OCHOBE WMEHLLErocs 3HaHWs 06 06beKTe, K KOTOPOMY MpPUMEHSIETCA
anropuTM;

e CTPOWTb J0OKA3aTeNbCTBO: NPAMOE, KOCBEHHOE, OT NPOTUBHOTO;

e aHanM3npoBaTb/peneKcMpoBaTh ONbIT Pa3paboTKM 1 peanmsaumm y4ebHOro NpoekTa,
nccneaoBaHns (TEOPETUYECKOro, 3MMUPUYECKOr0) Ha OCHOBE MPeAsIodKEHHOW npobaeMHow
CUTyaumnn, NOCTaBNEHHON Len n/nnm 3ajaHHbIX KpUTEPUEB OLEHKM NPOAYyKTa/pe3ynbTraTa.

8. CwmbicnioBoe uTeHve. OBy4aroLwmincs CMOXET:

e Haxo4uTb B TekcTe TpebyeMmyr WH(opmaumio (B COOTBETCTBUWM C LENSIMW CBOEN
[eATeNbHOCTW);

e OpPUEHTUPOBATLCA B COAEPXaHUM TeKCTa, MOHUMATb LENOCTHbIA CMbICT TEKCTa,
CTPYKTYPVPOBaTh TEKCT;

e YyCTaHaBNMBaTb B3aMMOCBA3b OMMUCaHHbIX B TEKCTE COObITUIA, ABMIEHWIA, NPOLLECCOB;

® Pe3toMMPOoBaThH MMAaBHYHO UAEH TEKCTa;



e Npeobpa3oBbIBaTb TEKCT, «MEPEBOAA» €ro B APYryr MOAaIbHOCTb, MHTEPNPETMPOBATb
TEKCT  (XYAOXECTBEHHbIA U HEXY[AOXECTBEHHbIA —  Y4YeBHbIA,  Hay4YHO-MOMYNAPHBINA,
MH(OPMaLMOHHbIRA, TeKcT non-fiction);

® KPUTWUYECKW OLEHNBATL COZEPXaHve 1 Popmy TeKcTa.

9. dopmupoBaHMe 1 pa3BUTHE 3KOIOTMYECKOTO MbILLIEHMS, YMEHWNE MPUMEHATL €ro B
Nno3HaBaTe/lbHOW,  KOMMYHWKaTUBHOW,  COUMa/IbHOM  NpakTUKe W NpogecCUOHaNbHOW
opueHTauun. OByyaroLLMIACa CMOXKET:

e OnpesensTb CBOe OTHOLLUEHVE K NPUPOLHON cpese;

e aHa/M3MPOBaTb B/UAHME 3KOIOTMYECKMX (PAKTOPOB Ha cpedy OOUTaHWUSA XKMBbIX
OpraHu3MosB;

e NPOBOAWTL NPUYNHHBIV 1 BEPOATHOCTHBIN aHaNIN3 3KO/I0MMYeCKNX CUTYaLuii;

e MPOrHO3MPOBaTb W3MEHEHWUA CUTyauuu MNpy CMeHe [eiCTBMA OLHOro (haktopa Ha
AeicTBME APYroro akTopa;

® PacnpoCTPaHATb 3KOMIOTMYECKMEe 3HaHUA WM Yy4acTBOBATb B MPaKTUYECKWUX [enax no
3allMTe OKpY>XKatoLet cpeapl;

e BblpaXaTb CBOE OTHOLUEHWE K MNPUPOAE Yepe3 PUCYHKW, COYMHEHWS, MOLENu,
NPoeKTHble paboThbl.

10. Pa3BuTMe MOTUBALMMN K OBMAAEHMIO KY/NbTYpOI aKTUBHOIO UCMO/b30BaHWA CloBapei
W LpYr1X NOUCKOBbIX cucTeM. OByYaroLMIACa CMOXET:

e OnpefensiTb HEOOXOAVMbIE K/THOUEBbIE MONCKOBbIE C/10BA W 3aMpocChl;

e OCYLIECTBNATb B3aUMOAENCTBME C 3NEKTPOHHLIMU MOUCKOBLIMW CUCTEMAaMM,
CNoBapsamu;

e (DOPMMPOBATL MHOXECTBEHHYHO BbIGOPKY W3 TMOWCKOBbIX WCTOYHWKOB ANA
06bEeKTMBM3aLMMN Pe3yNbTaToB NOUCKA,;

e COOTHOCWTb MOJYYEeHHbIe Pe3ynbTaTbl MOUCKA CO CBOEMN [eATENbHOCTLIO.

KoMMyHMKaTuBHbIe YY1

11.  YMeHue opraHv3oBbIBaTh y4ebHOe COTPYAHUYECTBO Y COBMECTHYIO [eATe/IbHOCTb
C yuMTenem 1 CBepCTHUKaMu; paboTtaTb MHAMBUAYANTbHO U B rpymnne: HaXo4uTb 00LLee peLleHune
M paspelatb KOH(IMKTbI Ha OCHOBE COr/f1acoBaHWA MNO3ULMIA U y4yeTa WHTEPECOB;
(hopMynMpoBaTh, apryMeHTMPOBAThb 1 OTCTamBaTb CBOE MHeHUe. O6y4atoLLMNCH CMOXET:

— OnpeaensTb BO3MOXHbIe PO/IN B COBMECTHOW [eATENbHOCTH;

— Wrpatb OnpeseNieHHYH posib B COBMECTHON AeATeNIbHOCTHY;

— NpUHUMATL NO3MLMI0 cobecefiHMKa, MOHUMAsA NO3WLMIO LPYroro, pasnmMyatb B ero
peun: MHeHve (TOYKY 3peHus), [0Ka3aTe/IbCTBO (aprymeHTbl), (hakTbl; rMMoTe3bl, aKCUOMbI,
Teopuu;

— onpegensitb CBOM [AeNCTBUA U AeWCTBUS MapTHepa, KOTOpble CrocobCcTBOBAN WU
MPenATCTBOBAIN NPOAYKTUBHOW KOMMYHUKaLMN;

— CTPOMTb MNO3UTMBHbIE OTHOLUEHWA B Mpouecce Y4yebHOM U  NO3HaBaTe/bHOW
[eATeNbHOCTY;

— KOPPEKTHO M aprymMeHTMPOBAHHO OTCTaMBaTb CBOK TOUKY 3pEHMS, B IUCKYCCUN YMETb
BblBUraTb KOHTPaprymeHTbl, nepedpasvpoBaTb CBOK MbICIb  (BNafeHNe MexaHW3MOoMm
9KBVBA/IEHTHbIX 3aMeH);

— KPUTUYECKN OTHOCUTHLCA K COOCTBEHHOMY MHEHWIO, C [LOCTOMHCTBOM MpW3HaBaTb
OLUMBOYHOCTb CBOEr0 MHEHMA (EC/IM OHO TaKOBO) Y KOPPEKTUPOBATb €ro;

— npegnaratb aibTEPHATUBHOE PELLUEHVE B KOH(IMKTHOW CUTYaL K,

— BblAeNATb 00LLYI0 TOUKY 3pEHUS B LUCKYCCUU;

— [oroBapvBaTbCA O MNpaBuiax W BOMpocax Ans OOCYXAEHWS B COOTBETCTBUM C
MOCTaB/IEHHOW Nepej rpynnoin 3agayei;

— OpraHu3oBbIBaTb Y4eGHOe B3aMMOfelcTBMe B rpynne (onpefensTs 06LiMe LUenw,
pacnpesenaTb ponu, 40roBapuBaTbCa Apyr ¢ ApyroMm v T. 4.);

— YCTpaHATb B paMKax [uanora paspbiBbl B KOMMYHWKauuu, 06YCNOB/IEHHbIE
HEMOHUMaHVEM/HENpPUATMEM CO CTOPOHbI cobecefHUKa 3ajayn, (OopMbl WK  COAepXaHWs
Avanora.



12. YMeHMe 0CO3HaHHO MCMo/b30BaTh pPeyeBble CPeACTBa B COOTBETCTBMM C 3afaqveit
KOMMYHVKaUMW AN BbIP&XKEHNA CBOUX YYBCTB, MbIC/EN Y NOTPE6HOCTEN AN1S NAaHUPOBaHUA U
perynsuum cBoein AesATeNbHOCTW; BNafeHue YCTHOM U MUCbMEHHOW peybto, MOHOJIOMMYECKON
KOHTEKCTHO peybto. OBy4atoLniica CMOXKET:

e OnpeaensTb 3agady KOMMYHMKauuW M B COOTBETCTBMM C Heil OTGUpaTb peuyeBble
CPeacTBa;

e 0TOGUpaTbL M NCNOML30BaTh PeYeEBble CPeACTBA B NPOLECCE KOMMYHMKALMK C ApYTrUMK
noabMu (guanor B nape, B Masoni rpynne n 1. 4.);

e [MpPeACTaBNsATb B YCTHOW WAM NUCbMEHHON (POpPME pasBepHYTbIV NiaH CO6CTBEHHON
[eATeNIbHOCTHY,

e c06M0AaTb HOPMbI MYyGANYHOW pPeyYn, PernaMeHT B MOHO/OrME W AUCKYCCUU B
COOTBETCTBUM C KOMMYHMKATVUBHOI 3ajayeil;

e BbICKa3blBaTb 1 060CHOBLIBATb MHEHME (CYXKAEHWE) 1 3anpaluvBaTb MHEHUE NapTHepa
B pamMKax Auanora;

e [PVHMMATb PELLEHNe B XOA€ Ananora u cornacoBbiBaTb ero ¢ Co6eceiHUKOM;

e C03[aBaTb MWUCbMEHHbIE  «K/INLUMPOBAHHbIE» W  OPUTMHaNbHble  TEKCTbl C
MCNOb30BaHNEM HEOOXOAMMBIX PeYeBbIX CPELCTB;

e 1CMoMb30BaTh BepbanbHble cpefcTBa (CPeAcTBa /IOMMYECKON CBS3W) AN1S BblAeNeHus
CMbICNOBbIX 6/T0KOB CBOEr0 BbICTYM/IEHNS;

e 1CMNOMb30BaTb  HeBepbasibHble  CpPeAcTBa WM HarfsgHble  MaTepuassl,
MOLrOTOB/IEHHbIE/OTOOPAaHHbIE MOJ, PYKOBOACTBOM YUMTENS;

e [JenaTb OLEHOYHbIA BbIBOA O AOCTVMDKEHUM LEN KOMMYHMKaUUM HENnocpeACTBEHHO
Mocne 3aBepLUeHNs KOMMYHUKaTUBHOIO KOHTaKTa 1 060CHOBbIBATH €r0.

13. dopmupoBaHMe © pasBUTME KOMMETEHTHOCTM B 06/1aCTU  UCMO/Mb30BaHUSA
NHOPMaLMOHHO-KOMMYHUKALMOHHBIX TexHonoruin (ganee — MIKT). O6yyatowmiicsd CMOXET:

e LleNeHanpaB/ieHHO  MCKaTb WM MCMONb30BaTb  MH(OPMALMOHHbIE  PECYPCh,
HeobXoanMble ANs peLleHNs YUYebHbIX U NPaKTUYeCKMX 3a4ad ¢ noMoLbo cpeacts NKT;

e BblOMpaTb, CTPOUTL W WCMO/Mb30BaTh afeKBaTHYH WMH(OPMALVOHHYIO MOAENb A1
nepeaayn CBOMX MbICNEi CpeAcTBaMM CTECTBEHHBIX M (DOPMasibHbIX S3bIKOB B COOTBETCTBUM C
YCNOBUAMMN KOMMYHUKaLNK;

e BbIfeNIATb MH(OPMALMOHHLIN acnekT 3afayun, onepupoBaTb AaHHLIMW, UCMONb30BaTb
MOfe/b peLLeHns 3agaum;

e 1ACMO0Mb30BaTb KOMMbKOTEPHbIE TEXHONOrMM (BKMHOYas BbIGOP afeKBaTHbIX 3afjadve
MHCTPYMEHTa/IbHbIX  MPOrpaMMHO-annapatHbIX  CPeAcTB M CEPBWUCOB)  ANA  PeLUeHus
MH(OPMALMOHHBIX UM KOMMYHUKAUMOHHBLIX Y4ebHbIX 3agady, B TOM YWC/E: BbIYUC/IEHNE,
HanucaHme NMcem, COMMHEHWIA, AOKNaA0B, petepaToB, CO3AaHMe NPe3eHTauunin u ap.;

e 1ACM0/Mb30BaTh MH(OPMALMIO C YHETOM 3TUYECKUX U NPaBOBbLIX HOPM;

e C03[aBaTb WH(OPMAaLMOHHbIE PecypCbl PasHOro TUMa M AN pasHbIX ayauTopuiA,
co6oaaTb MHPOPMALMOHHYHO TUTMEHY U NpaBuia MHHOPMaLMOHHON 6e30MacHOCTW.

MpegMeTHbIX pe3ynbTaToB:

BbINYCKHMK HayumnTCs:

eXapaKTepn3oBaTb  OCHOBHble  METOAbl  MO3HaHMA:  HabMAeHWe,  U3MEPEHMUe,
9KCMEPUMEHT;

eOMUCbIBaTb CBOICTBA TBEPAbIX, XXWAKUX, ra3000pa3HbIX BELLECTB, BblAENAs WX
CYLLECTBEHHbIE NMPU3HAKMW;

epaCKpbIBaTb  CMbIC/T OCHOBHbIX ~ XMMWYECKUX TMOHATUIA  «aTOM»,  «MOJIEKY/a»,
«CXUMUYECKUIA ANIEMEHT», «MNPOCTOE BELWIECTBO», «CJ/IOXKHOE BELECTBO», «Ba/IEHTHOCTb»,
«XMMUYECKan peakums», NCNosb3ys 3HAKOBYIO CUCTEMY XUMUU;

epaCcKpbIBaTb CMbIC/T 3aKOHOB COXPaHEHUs MacCbl BeLLecTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKY/ISIPHOIN TEopUMK;

epa3NyaTb XMMUYECKME N (HN3NYECKME ABNEHMS;

eHa3blBaTb XMMMUYECKMNE 3MEMEHTBI;

e0OMnpeAensTb COCTaB BELLECTB N0 UX hopmynam;



eONpefensaTh B/IEHTHOCTb aTOMa 3/1EMEHTa B COEJUHEHMAX;

eOMnpeAenaTb TUN XUMUYECKUX PeakLuii;

eHa3blBaTb NMPU3HAKMN 1 YC/IOBMS MPOTEKAHUS XUMUYECKMX pPeakLWnii;

®BbIAB/ATL MPU3HAKKM, CBUAETENbCTBYIOLWME O MPOTEKaHUM XMMWYECKON peakuuun npu
BbINOMHEHWN XMMUYECKOrO OMbITa;

©COCTaBNATb POPMY/Ibl GUHAPHBIX COEAUHEHNI;

©COCTaBNATb YPaBHEHNA XUMUYECKMX pPeaKLii;

ecob/04aTh NpaBmaa 6e30MmacHoin paboTbl NPV NPOBEAEHNMN OMbITOB;

110/1b30BaThbCs TabopaToOpHbLIM 060PYA0BaHNEM U MOCYAOW;

®BbIUNCNATL OTHOCUTE/IbHYIO MOEKY/ISPHYHO Y MONSIPHYHO MacChl BELLECTB;

®BbIYNC/ATL MACCOBYHO [0/ XMMUYECKOr0 3/1IeMeHTa Mo (PopMysie COeaUHEHNS;

®BbLIYNCNATL KONNYECTBO, 06BEM MM Maccy BellecTBa Mo KOMMYecTBYy, 06beMy, macce
peareHToB UM NPOAYKTOB peakLuu;

eXapaKTepun3oBaTb (IU3NYECKME 1 XUMUYECKME CBOICTBA NPOCTbIX BELLECTB: KACM0pPOAa U
BOAOPOAA;

er0/ly4aThb, CO6MPATL KUC0POA 1 BOJOPOS;

epacno3HaBaTh OMbITHLIM NMyTeM razo06pa3Hble BELLECTBa: KUCI0POL, BOLOPOL;

epacKpbIBaTh CMbIC/ 3aKOHa ABOrajpo;

ePACKPbIBATb CMbIC/ MOHATUI «TEMN0BOM APYEKT peakLmmn», «MONSAPHbLIA 06bEMY,

eXapaKTepun3oBaTb (IU3NYECKME N XUMMUYECKNE CBONCTBA BOAbI;

ePaCKpbIBaTb CMbIC/T MOHATUSA «PaCcTBOP»;

®BbIYMCATL MACCOBYH 40/H0 PACTBOPEHHOrO BELLECTBa B PacTBOPE;

eIPUrOTOB/NATHL PACTBOPbI C ONpPeAeeHHON MacCoBOW A0/1ei paCTBOPEHHOIO BELLECTBA;

eHa3blBaTb COEANHEHNS U3YYEHHDBIX K/TACCOB HEOPraHNYECKNX BELLECTB;

eXapaKkTepu3oBaTb (PU3MYECKME U  XMMUYECKME CBOMCTBA OCHOBHbLIX  K1accoB
HEOPraHMYecKMX BELLLECTB: OKCUAOB, KACNOT, OCHOBaHWIA, CONMel;

eOMnpeAenaTb NPUHALNEXHOCTb BELLECTB K ONpefesIeHHOMY KacCy COeMHEHNIA;

©COCTaBNATb POPMY bl HEOPraHNYECKNX COEAMHEHMNIA N3YUYEHHbIX KMacCOoB;

eMPOBOAMTb OMbIThbl, MOATBEPXKAAKOLLME XMMUYECKME CBOMCTBA W3YYEHHbIX KNacCoB
HeopraHM4ecKnx BELLECTB;

epacno3HaBaTh OMbITHbIM MyTEM PacTBOPbI KUC/IOT W LLEoYel N0 U3MEHEHUIO OKPAacKu
WHAMKATOPA,;

eXapaKTepn3oBaTh B3aMMOCBS3b MEXAY Kaccamn HEOPraHUYECKUX COeLUHEHWIA;

epackKpbIBath cMbich MNMepuognyeckoro 3akoHa [.1. MeHaeneesa;

e00DBACHATL  (DM3NMYECKMIA CMbIC aTOMHOro (MOpsiAKOBOr0) HOMepa XUMUYECKOro
aNneMeHTa, HOMepOoB rPyNMbl ¥ Nepuoga B nepunoguyeckoin cucteme A.1. MeHpeneesa;

e00bACHATL 3aKOHOMEPHOCTWM W3MEHEHWsi CTPOEeHMsi aTOMOB, CBOWCTB 3/IEMEHTOB B
npeaenax mMasnblix NEPUOAOB M rNaBHbIX NOArpynn;

eXapaKTepn3oBaTb XMMUYECKME 3N1eMeHTbl (0T BOAOpOAa [0 KanbLms) HA OCHOBE WX
NoNoXeHns B nepuoanyeckort cucteme A.1. MeHaeneesa 1 0CO6eHHOCTEN CTPOEHUSA UX aTOMOB;

eCOCTaBNATb CXEMbl CTPOEHMSI aTOMOB MepPBbIX 20 3M1EMEHTOB NEPUOANYECKON CUCTEMbI
O.. MeHpeneesa;

®PACKpPbIBATb CMbIC/ NMOHATUMN: «XMMUYECKAs CBA3bY», «3/1EKTPOOTPULATENIbHOCTbY,

eXapaKTepu3oBaTb  3aBUCUMOCTb  (OM3MYECKMX  CBOWCTB  BEWECTB OT  Tuna
KpUCTa/ININYECKON peLLeTKM;

eOMnpeAensTb BN XMMUYECKOIN CBA3N B HEOPraHNYeCKUX COEAMHEHUSAX;

en300paXKaTb CXeMbl CTPOEHMS MOMIEKYN BeLLecTB, 06pa30BaHHbLIX pPa3HbIMK BULAMU
XUMUYECKNX CBSI3EN;

epaCKpbiBaTb  CMbIC/T  MOHATWMIA  «MOH», «KATMOH», «aHUOH»,  «3NEKTPONNUTbI»,
«HE3NEKTPOSIUTbI», «3NEKTPOIMTUYECKAA AUCCOLMALNA», «OKUCIUTENb», «CTEeMeHb OKUCIEHUS»
«BOCCTAHOBUTE/Ib», «OKUC/IEHME, «BOCCTAHOB/IEHMEY,

e0npesenaTb CTeneHb OKUCNIEHNS aTOMa 3/1EMEHTa B COeJUHEHUN;



ePaCKpbIBaTb CMbIC/T TEOPUM 3MIEKTPOIMTUYECKOI AnCCoLMaLum;

©COCTaB/ATb YPaBHEHWNS 3NEKTPONUTMNYECKOW ANCCOLMALIM KUCNOT, LLLEN0YEN, Conei;

¢00BbACHATb CYLLHOCTb MPOLECCa 3NEKTPOUTUYECKON ANCCOLMALMN N PEaKLMIA MOHHOTO
0bMmeHa;

©COCTaB/IATb MOJIHbIE M COKPALLEHHbIE NOHHbIE YPaBHEHWS peakuum 06MeHa;

e0npeaensTb BO3MOXHOCTb NPOTEKAHNS peakLuyii MIOHHOTO 06MeHa;

¢NPOBOAMTb peakLym, NOATBEPXKAAOLLME KAYECTBEHHDIV COCTaB Pas/INyHbIX BELLECTB;

e0MpeAensTb OKUCANTENb Y BOCCTAHOBUTESD;

©COCTaB/IATb YPaBHEHMSA OKNC/INTE/IbHO-BOCCTAHOBUTE/bHBIX PeaKLUiA;

eHa3blBaTb PAKTOPbI, BAMSHOLLME HA CKOPOCTb XMMUYECKOW peakLmu;

e K/1aCCM(PULMPOBATL XMMUYECKME PeakLymn No pasInyHbIM NPU3HaKaMm;

eXapaKTepM3oBaTb B3aMMOCBSI3b MeX[Jy COCTaBOM, CTPOEHWEM W  CBOWCTBaMMU
HeMeTa//0B;

eMIPOBOAMTb OMbITbl MO MONYYEHWNID, COOMPAHUID W U3YYEHWUIO XMMWYECKUX CBOMCTB
rasoobpasHbIX BELLECTB: YIIEKMCIOro rasa, aMM1aKa;

epacno3HaBaTh OMbITHLIM MYTEM ra3006pa3Hble BELLECTBA: YINEKNCbIV ra3 n aMmuak;

eXapaKTepn30BaTh B3aMMOCBSI3b MEX /Y COCTaBOM, CTPOEHWEM W CBOVCTBaMU METa/I/0B;

e HasblBaTb OpraHMYecKue BeLlecTBa No UX POpMyne: MeTaH, 3TaH, 3TWU/EH, METaHoN,
3TaHO/, [/IMLUEPUH, YKCYCHas KWUC/0Ta, aMMHOYKCYCHasi KMCNOTa, CTeapuMHOBasi KWUC/OTa,
0/1EMHOBAsA KNCNOTa, F/I0K034;

e OLIEHMBATb B/MSIHWE XMMWUYECKOTO 3arpsi3HEHMSI OKPYXKatoLel Cpeabl Ha OpraHun3m
YesioBeKa;

e[PaMOTHO 06palLLaTLCA C BELLECTBaMU B NOBCEAHEBHOMN XXN3HU

eONpeaensaTb BO3MOXHOCTb MPOTEKAHUS peakUMii  HEKOTOpbIX MpeAcTaBUTENei
OpraHMYecKnX BELLECTB C KMCN0POA0M, BOAOPOAOM, MeTanlamMmu, OCHOBAHUAMMW, rasioreHamu.

BbINyCKHMK MO/TyYMT BO3MOXHOCTb HAY4YMUTbCS:

e BbIABUIaTb W MPOBEPATb 3KCMEPUMEHTANbHO TMMNOTE3bl O XMMUYECKUX CBOWCTBAX
BELLECTB Ha OCHOBE WX COCTaBa M CTPOEHWS,, UX CMOCOOHOCTW BCTYNaTb B XUMUYECKME
peakuyum, 0 XxapakTepe 1 NPoAyKTax pasnyHbIX XMMUYECKUX PeakLii;

e XapaKTepu3oBaTb BellecTBa N0 COCTaBy, CTPOEHNIO 1 CBOWCTBaM, yCTaHaBNMBaTb
MPUYNHHO-CNEACTBEHHbIE CBA3N MEXK/Y AaHHbIMI XapaK TepUCcTKaMM BELLLECTBA;

e COCTaBNATb MONEKYNAPHbIE W NO/HbIE NOHHbIE YPABHEHUS MO COKPALLEHHbIM NOHHbIM
YPaBHEHUAM;

e MPOrHO3MPOBaTb CMOCOGHOCTbL BELECTBA MPOSBASITb  OKUCAUTENbHbIE  WAN
BOCCTAHOBMTE/bHbIE CBOWCTBA C YY4eTOM CTENEHE OKUCNEHUS 3NEMEHTOB, BXOAALLMX B €ro
cocTas;

e COCTaBNATb YPaBHEHUS peakuuii, COOTBETCTBYHLMX NOCNEA0BATENBHOCTW
MpeBpaLLeHnii HeOpraHNYEeCKX BELLECTB Pas/MYHbIX KNaccoB;

e BbIABATATb W TNPOBEPSTb IKCMEPUMEHTATBHO TMNOTE3bl O  pesynbTaTax
BO3AENCTBMA pa3iNyHbIX (PaKTOPOB HA M3MEHEHME CKOPOCTU XUMUYECKOI peakummu;

e 1ICMOMb30BaTb NPUOOPETEHHbIE 3HAHWS AN 3KONOTMYECKN TPAMOTHOIO MOBEAEHNs B
OKpY>KaltoLLeii cpefe;

e 1ICNONMb30BATb NPUOBGPETEHHbIE KNHOUEBLIE KOMMETEHLMN NPK BbINONHEHUN NPOEKTOB
N y4ebHO-UCCNEAOBATENLCKMX 3aday MO W3YYeHU0 CBOMCTB, CMOCOG0B MOMAYYEHUSI M
pacno3HaBaHWs BELLECTB;

e 00bEKTUBHO OLEHMBATb MH(OPMALIMIO O BELLLEECTBAX M XMMUYECKUX NpoLeccax;

e KPUTWYECKN OTHOCUTBLCS K MCEBAOHAYYHOW MHDOpMaLmMK, HeaobpocoBeCTHONM
peknamMe B CpeAcTBax MacCoBON MHopMaLMK;

e 0CO3HaBaTb 3HA4YeHWEe TEOPETWYECKUX 3HAHWA NO XUMUKW AN NPaKTUYECKONA
AesTEeNbHOCTU YeNoBeKa;



e CO03JaBaTb MOJEMM W CXeMbl A1 PeLUeHUs YyebHbIX M MO3HaBaTeNbHbIX 3afad;
MOHMMAaTb HEO6XOAMMOCTb COOMIOAEHNS MNPeAnUCaHuii, npefiaraeMblX B WHCTPYKLMAX MO
CNO/b30BAHWIO NleKapCTB, CPeACTB ObITOBOW XMMUK U Ap.

3. COOEPXAHWE YYEBHOIO NMPEAMETA

8 KJTACC (2 u B Hepento, Bcero 68)
BeepaeHue (5 4)

MpeameT xvvnn. MeTozbl NO3HaHKA B XMMUW: HaOMKOLEHWE, 3KCTIEPUMEHT, MOAE/IMPOBaHME.
ICTOYHMKM XMMMYECKOA MHAOPMaLK, ee MOyYeHre, aHanu3 1 NpeacTaB/ieHne ero pesy bTaTos.

[MOHATUE O XMMWUYECKOM 3/1eMeHTE 1 (PopMax ero CyLLeCcTBOBaHUA: CBOOOAHbIX aTOMaXx, MPOCTbIX
W CIOXHBIX BELLIECTBAX.

MpeBpaLLeHns BeLwecTB. OTINUME XUMUYECKNX peakLmiA OT (IU3NYECKNX ABNEHWUIA. PONb XUMUK
B XXM3HW YenoBeKa. Xemopunums 1 xemogoous.

KpaTtkue cBefileH1s U3 UCTOPUM BO3HUKHOBEHUWSA U Pa3BUTUSA XMMUN. POJIb OTEYECTBEHHBIX
YUeHbIX B CTAHOB/IEHUM XMMNYECKOM Haykn — paboTbl M. B. JlomoHocoBa, A. M. ByTneposa, 4. .
MeH[eneesa.

XyMmYecKast CUMBO/MMKA. 3HAKN XUMUYECKNX S/IEMEHTOB 1 MPO M CXOXAEHWE UX Ha3BaHIA.
Xvmudeckure opmyrbl. VIHAEKCHI 1 KO3h(ULMEHTbI. OTHOCUTENbHbIE aTOMHAs U MOJEKYNSPHas
a/loaccu. [MpoBeagHWE pacyeTOB MacCoBOM A0/ XMMUYECKOO 3/1EMEHTA B BELLIECTBE Ha OCHOBE €ro

OpMY/bl.

MNeproanyeckas cucteMa XMMUYECKUX aneMeHToB [. . MeHpeneesa, ee CTPYKTypa: Masible n
6o/bLLMe Mepuoabl, FPyMnbl U Nog, rpynbl. Meprogmuyeckas cucTeMa Kak CripaBoyHOe nocobuve s
MoTyYeHUs CBEAEHUI O XMMUNYECKMX 3/IEMEHTAX.

OemoHcTpaumn. 1. Mogenun (LwapoctepyxHeBble M CTroapTa - bpurneba) pasinyHbIX NPOCTbIX
1 CNOXHbIX BELLECTB. 2. KONNeKUms CTEKSIHHOM XMMUYeCKor nocyapl. 3. Konnekums MaTepranos 1
N3[ENNA N3 HAX Ha OCHOBE a/TFOMUHUSA. 4. B3aMoaelicTBIE Mpamopa C KUCMOTOM 1 MOMYTHEHWE
13BECTKOBO BOApI.

JNabopatopHble onbIThI. 1. CpaBHeHVie CBOICTB TBEPAbIX KPMUCTA/VIMYECKUX BELLIECTB U PacTBOPOB. 2.
CpaBHeHVe CKOPOCTY MCMapeHnst BOAbI, OAEKO0Ha 1 3TUIOBOMO CNvpTa ¢ UIbTPOBa/IbHON GyMaru.
MpakTnyecKkre paboTbl. 1«paBuna TeEXHUKKM 6e30MacHOCTM NPY PaboTe B XMMUYECKOM
KabuHete. Mpuembl 06paLeHns ¢ nabopaTopHbIM 060PYyA0BaHNEM U HarpeBaTe/lbHbIMU

npuoopamm.

PacueTHble 3a0a4n. OTHOCUTENbHAA aTOMHas 1 MOJIEKYNApHas maccbl. Maccosas L0/1s
3/IeMeHTa B COeANHEHUN.

MpeaMeTHble pe3y/bTaTbl 06yUeHMs!

Yualluiics O/MKeH YMeTb:

MCMO/Ib30BaThb MPW XapaKTEPUCTUKE BELLIECTB MOHATUS: «aTOM« «MOJEKYA», «XMMUYECKUI
ANMEMEHT», «XVMWYECKUIA 3HAK, U CUMBOST», «BELLIECTBO», «MPOCTOE BELLECTBO», «C0XHOE -
BELLIECTBO» «CBOWCTBA BELLIECTBY, «XMMUYECKVIE SBMEHMS, «(ON3NYECKIIE ABNEHNS «KOIDDULINEHTbI,
«MHAEKCbI», «O0THOCUTE/IbHAS aTOMHAsl MacC; «OTHOCUTE/bHAs MOMEKY/ISIPHAs Macca», «MaccoBast
L0715 3/IEMEHT-

3HaTb: MNPeAMETbl U3YYEHWs] eCTECTBEHHOHAYUHbIX AUCUMMANH, B TOM YUCNE XUMWUW;
Xumunyeckue cumsonbl: Al, Ag, C, Ca, C1, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, nx
Ha3BaHWS 1 NPOU3HOLLIEHNE,;

KnaccuthnupmpoBaTb BELLECTBa N0 COCTaBY Ha NPOCTbIE U CIOXKHbIE;

pa3nnyatb: Tea U BELLECTBA; XMMUYECKWIA 3IEMEHT M NPOCTOE BELLECTBO;

OnucbiBaThb. (POPMbI  CYLLECTBOBAHUS XUMWUYECKUX 3MEMEHTOB (CBOOOAHbLIE aTOMbI,
MpoCTble BELWECTBa, CMOXHble BELWECTBA); TabaMuHyto dopmy [eprognyeckoin CUCTEMbI
XUMUYECKNX 3MEMEHTOB; MOMOXeHWE aneMeHTa B Tabnuue [1. . MeHgeneeBa, UCnonb3ys Mo-
HATUS «MEPUOA», «TPYMNMNa», «rnaBHas NoArpynna», «nobo4YHas noArpynnax»; CBOMCTBA BELLECTB
(TBEPABIX, XNAKNX, ra3000pasHbIX);

00DBACHATb CYLHOCTb XUMWUYECKUX ABNEHUI (C TOUKW 3PEHUS aTOMHO-MONEKYNSPHOrO
YUEHUSA) U UX MPUHLMMNNABHOE OTINYME OT (N3NUYECKUX SBNEHWIA;

XapaKTepun3oBaTb: OCHOBHbIE METO/bl M3YUYEHNS eCTECTBEHHLIX AUCUMNANH (HabnOaeHNE,
3KCMEPUMEHT, MOJENNPOBAHNE); BELLECTBO MO €ro XUMWYECKOW (POPMY/E COrfacHO MaHy:
KaYecTBEHHbIN COCTaB, TWN BellecTBa (MPOCTOE WM CNOXHOE), KOMMYECTBEHHbIA COCTaB,
OTHOCUTENbHAs MOMEKYNsipHas Macca, COOTHOLLIEHNE MacC 3/1EMEHTOB B BELLECTBE, MacCOBble
JONIN 3/1EMEHTOB B BELUECTBE (A5 CMOXHBIX BELECTB); POJb XMMUM (MOMOXKUTENBHYIO U
OTPULIATENbHYHO) B XKM3HW Ye/TOBEKA, apryMEHTUPOBATb CBOE OTHOLLIEHWE K 3TOW NPO6GIEME;

BbIUMCNATb OTHOCUTE/IbHYIO MOJEKY/ISIPHYHO Maccy BELIeCTBa W MacCOBYH [0/

XUMUYECKOT0 3/1EMEHTA B COBIUHEHVISX; .
MPOBOANTL HAOHOAEHNSI CBOMCTB BELLECTB U SBMIEHWIA, NPOUCXOAALLMX C BELLECTBAMM;
COOMOAATL NpaBWMna TEXHWKM 0e30MacHOCTM MpW  MPOBEAEHWM  HabMdeHWA  ©

nabopaTopHbIX OMNbITOB.
MeTanpeameTHble pe3ynbTaTbl 06y4eHs



Yyawmincs 4o/mkeH yMeTb:
_ onpegenstb  Mpobnembl, T. €. YCTaHaB/MBaTb HECOOTBETCTBME MEXAY >KENaemMbiM 1
AECTBUTENbHbIM;
COCTAaB/ISATb CIOXHbINA MN1aH TEKCTa;

BNafeTh TaKUM BUIOM M3MOXKEHUSI TEKCTA, KaK NMOBECTBOBAHUE;
rnoz, PYKOBOACTBOM YUWTENs MPOBOAWTL HEMOCPeACTBEHHOe HABNOAEHME;
Moj, PYKOBOACTBOM YuuTeNs 0(hopMASTb OTHET, BK/IHOUAIOLLMIA ONUCAHWNE HABMIOAEHNS, Ero

Pe3ynbTaToB, BbIBOAOB; _
CMOMb30BaTh TaKOW BWA MbIC/IEHHOrO (MAeanbHOr0) MOJENMPOBaHUS, KaK 3HAaKOBOE

MoenunpoBaHue (Ha NPUMepPe 3HaKOB XMMUYECKNX 3NEMEHTOB, XUMUYECKMX (HOPMYN);

1CMONb30BaTh TaKOW BWA MaTepuasibHOro (MPeaMETHOr0) MOAENMPOBAHMS, KakK (r3MYecKoe
Mo/ieNMpoBaHmMe (Ha NpuMepe MOAENMPOBaHMS aTOMOB M MOMEKy);

NoyyaTb XMMMUYECKYHO MH(OPMALMIO 13 Pa3/INiHbIX NCTOUYHWKOB;
onpeaensTb 06BEKT W acneKT aHan3a U CUHTE3a;
onpefensTb KOMNOHEHTbl 06beKTa B COOTBETCTBUM C aCMEKTOM W aHa/v3a 1 CUHTE3a;
OCYLLIECTB/ISAITb KAYECTBEHHOE U KONIMYECTBEHHOE OMNMCaHNE KOMMOHEHTOB 06bEKTa;
onpeaensiTb OTHOLLIEHWSI 06bEKTA C APYTMM 00bEKTAMU;
onpeaensiTb CYLLIECTBEHHbIE MPU3HAKN 00bEKTa.

Tema 1. ATOMbI XMMUYECKMX 3N1eMeHTOB (9 4)

ATOMbI KakK (opma CyLLeCTBOBaHUA XUMMWYECKUX 3M1eMeHTOB. OCHOBHble CBEAEHUSI O
CTPOEHMM aToMOB. JloKasaTenbCTBa CMOXKHOCTM CTPOoeHMst atoMoB. OnbiThl  Pesepdopaa.
MnaHeTapHast MoAeNb CTPOEHMS aToMa.

CocTaB aTOMHbIX S4ep: NPOTOHbI, HEATPOHbI. OTHOCUTE/IbHAs aTOMHast Macca. B3anMocBsib
MOHATUIA «MPOTOH», <<HeI7ITp0H», «OTHOCUTENIbHAA aTOMHas Macca».

13mMeHeHMe yncna NPOTOHOB B AApe aToMa — 06pa3oBaHMe HOBbIX XMMUYECKMX 3/1EMEHTOB.

I3MeHeHVe umMcna HeMTPOHOB B sfape aToMa — 06pa3oBaHMe M30TOMNOB. COBpPEMEHHOE
OMpeaeneHne NOHATUA «XUMUYECKUIA 3NEMEHT». 30TOMbl KaK Pa3HOBMAHOCTM aTOMOB OfIHOTO
XUMUYECKOTO 3MIEMEHTA.

AnekTpoHbl. CTPOEeHME 3MEKTPOHHbLIX YPOBHEN aTOMOB XMMWYECKMX 3/1EMEHTOB MaslbIX
nepnofoB. MoHATME 0 3aBEpPLUEHHOM 3/IEKTPOHHOM YPOBHE.

lNepuognyeckas cnucTema XMmmdeckux anemeHtos [. . MeHaeneesa u CTpOeHMe aTOMOB —
(hM3MYECKMI CMbIC/T NOPSAKOBOro HOMEpPa 3/1eMeHTa, HoMepa rpynrbl, HOMepa neproaa.

I3MeHeHMe 4mcna 3NeKTPOHOB Ha BHELLUHEM 3M1EKTPOHHOM YPOBHE aToMa XMMWUYEeCKOro
anemeHTa — 006pa30oBaHMe MOMOXUTENbHBIX U OTPULATENbHBIX MOHOB. MOHbI, 06pa3oBaHHbIE
aToMamMy MeTa/ifIoB M HeMeTasNoB. MpUUMHbI U3MEHEHMSI METITUYECKUX U HEMETANTMYECKNX
CBOWCTB B nepuogax 1 rpynnax. Obpa3oBaHWe OWHAPHbLIX COeAMHEHWIA. [MOHATUE 06 WMOHHOI
cBsA3N. Cxembl 00pa3oBaHMs MOHHON CBS3W. B3avMoAelicTBME aTOMOB 3M1EMEHTOB-HEMETA/0B
MeXay coboi — o06pa3oBaHMe ABYXaTOMHbIX MOMEKYN MPOCTbIX BewecTB. KoBaneHTHas
HEeMnoNApHas XMMNYECKast CBA3b. DNEKTPOHHbIE U CTPYKTYPHbIE (DOPMY/bI.

B3anmopeincTere aToMOB HEMETA/INI0B MeXAY COO0i — 06pa3oBaHMe GUHAPHBIX COeAMHEHWNIA

HeMEeTannoB. JNeKTpooTpuuatesibHOCTb. KoBaneHTHad nonspHas cBA3b. [loHsATME O

B/IEHTHOCTM KaK CBOWCTBE aTOMOB 00pa3oBblBaTb KOBA/IEHTHbIE XMMMWYECKUE  CBS3M.

CocTaBneHve hopmyn GUHApPHLIX COEAMHEHWIA MO BafEHTHOCTU. HaxoXaeHwe BaneHTHOCTU Mo

(hopMmysie GMHAPHOIo CoeANHEHWS.

BsavmopgeiicTBe aTOMOB METa/IIOB  MeXay Coboii— 00pasoBaHMe  METa/IINMYECKMX

KpucTannos. MNoHATVE 0 METa/INYECKOIA CBSA3N.

JemoHcTpaLmn, Mogem  aTOMOB  XUMWYECKMX  3/IEMEHTOB.  [eproanyeckas  cuctema
XUMmYeckmx anemeHToB . 1. MeHaeneesa (pa3nnyHble hopMbl).

JlabopaTopHble ONbIThl. 3. MoaeMpoBaH1e MPMHLIMNA AEACTBUA CKAHMPYHOLLIEr0 MMUKPOCKONa.
4. W3roToBfieHne  Modernel MOJEKYN OUHApHBIX COeAWHEHWA. 5. V3roToeneHve mogenw,

WNNOCTPUPYIOLLIEI CBOMCTBA META/IINYECKOI CBSA3N.

MpeaMeTHbIe pesynbTaTbl 06YUeHNs

Yyalpiicsa JOMKeH YMeTb:

MCMO/b30BaTb MPU XaPaKTEPUCTUKE aTOMOB MOHSATUSA: «MPOTOH», «HEWTPOH», «3NEKTPOHY,
«XUMUYECKUI ANEeMEHT», «MaCCOBOE YNC/I0», «MN30TOMM», <<3/'IeKTp0HHbII7I CﬂOIZ)), «3HepreTI/Il—IeCKI/II71
YPOBEHb», «3/IEMEHTbI-META//bI», «3/IEMEHTbI-HEMETa//IbI»; TMPU  XapaKTepUCTUKE BeLLECTB
MOHATUS «MOHHAA CBSA3b», «MOHbI», KKOBa/IEHTHAA HEMO/APHAs CBA3b», «KOBa/IEHTHas MondapHas
CBSI3b», «3/1EKTPOOTPULIATENbHOCTb, «BA/IEHTHOCTb», «METa/IIMYECKas CBA3bY,

OMNUCbIBaTb COCTaB M CTPOEHME aTOMOB 3/IEMEHTOB C MOPSAAKOBbIMM HOMepamu 1—20 B

Meproanyeckol cucteMe XMMMUECKMX anemeHToB M. . MeHaeneesa; .
COCTaB/I5iTb CXEMbI PaCrpeaeneHnsi 3/1EKTPOHOB MO 3/IEKTPOHHbLIM C/I0SIM B 3/1EKTPOHHOM

e
060/104KE ATOMOB; CXEMbI _ 0%pa3OBaHVIFI pasHbIX TUMOB XUMWYECKOW CBA3N  (MOHHOM,
KOBa/IEHTHOW, MET/IINUECKOIA);



0OBACHATL 3aKOHOMEPHOCTW M3MEHEHUSI CBOWCTB XUMMWYECKMX 3M1EMEHTOB (3apsifoB Saep
aTOMOB, YMC/a 3MIEKTPOHOB Ha BHELLIHEM 3/IEKTDOHHOM CFI0g, YWC/IO 3arO/HAEMbIX 3MIEKTPOHHbIX
C/I0eB, paauyc aToMa, 3/1eKTPOOTPULATENIbHOCTb, META/IINYECKME U HEMETTMYECKME CBOICTBA) B
neproaax 1 rpynnax (rasHbIX noarpynnax) Meproguyeckoli CUCTEMbI XUMUYECKUX 3/1EMEHTOB

A. V. MeHieNneesa C TOUKM 3peHIs TEOPU CTPOEHIS aTOMa;
CPaBHMBATbL CBOCTBA AaTOMOB XUMMWUECKMX 3/IEMEHTOB, HAXOASALLWMXCS B OfHOM Meproae um

rnaBHoi noarpynne [epuoanyeckoli CUCTEMbl XMMUYECKUX anemeHToB [l. . MeHaeneesa
(3apsinoB snep aToOMOB, UYMC/A 3MEKTPOHOB Ha BHELLHEM 3/1EKTPOHHOM C/10€, YMC/IO 3aro/HAEMbIX
3MIEKTPOHHBLIX  C/0eB,  paguyc  artoma,  3M1eKTPOOTPULATENIbHOCTb,  METa//IMYECKME U
HeMeTaNIMYecKmne CBONCTBA);

[laBaTb XapaKTePUCTMKY XUMUYECKMX 3NIEMEHTOB MO MX MONOXEHUIO B Meproanyeckolt cucteme
Xvmmyecknx anemeHtoB . V. MeHgeneeBa (XMMUYECKWUIA 3HaK, MOPSAKOBbLIA HOMep, MNepwvom,
rpynna, MUM rpynna, OTHOCUTE/bHas aTOMHasi Macca, CTPOeHVe aToMa — 33apsif A4pa, 4Yucio
MPOTOHOB W HEWTPOHOB B fiApe, 0O6LLEe YMCO 3/1EKTPOHOB, pacrpefeneHne 3MeKTPOHOB MO

3NEKTPOHHbIM CNOSAM);
ONpeensTb TUM XMMWUYECKOI CBA3N MO OPMY/ie BELLeCTBa;
NPMBOAUTL NPUMEPbI BELLLEECTB C Pa3HbIMU TUMaMM XMMUYECKOI CBA3K;
XapaKTepPU30BaTh MEXaHM3Mbl 00Pa30BaHVsi KOBA/IEHTHON CBSA3M (OOMEHHbIN), MOHHOW CBSA3W,

MEeTa/INIVYECKOIA CBA3N; .
yCTaHaB/IMBaTb MPUUYNHHO-C/IEACTBEHHDBIE CBA3W: COCTaB BELLIECTBA — TUM XVMWUYECKOI CBA3M;

COCTaB/IATb (*)OpMy]'IbI 6I/IHaprIX COG,EI'I/IHGHMM MO BaV/IEHTHOCTW;
HaXOAWTb Ba/IEHTHOCTb 3/IEMEHTOB M0 (hopMy/ie GUHAPHOr0 COeNHEHUS.

MeTanpeaMeTHble Pe3y/bTaTbl 06yYeHUs

Yualimiics AomKeH yMeTb:

(hopMy/IMPOBaTh FMMOTE3Y MO PELLIEHNIO NPOBNEM;
COCTaB/IATb N/aH BbIMOHEHWS YUe6HOM 3a[a4u, PeLleHNs MPo6/ieM TBOPYECKOTO 1 NMOMCKOBOIO

XapakTepa, BbIMO/IHEHMA LPOEKTa COBMECTHO C YUYUTENEM;
COCTaB/IATb TE3UCHI TEKCTA,

BNIafIeTb TaKVIM BULOM V3/IOKEHIS TEKCTa, KaK OMiCcaHue;
CMO/b30BaTh TAaKOW BWI MbICIEHHOrO (MAEaIbHOTO) MOJENMPOBAHUS, KakK 3HAKOBOe

MOZeN1poBaHMe (Ha Np1Mepe COCTaB/IEHNS CXeM 06Pa30BaHIs XUMINYECKO CBSA3MN);
1ICMNO/b30BaTh TaKOW BWA MaTepuanbHoro (MpegMeTHOro) MOAEMMPOBAHMS, Kak aHasorosoe

MO/IE/IMPOBaHVE; 5
CMO/b30BaTh TaKO BWf, MaTepuaibHOro (MPeAMETHOT0) MOAENMPOBaHMUS, KaK (3MYecKoe

MOAENMpoBaHme (Ha MprMepe MoZeneli CTPOEHNSt aTOMOB);
onpeaensiTb 06bEKTbI CPABHEHNS U aCMEKT CPaBHEHWS 0OBLEKTOB;
BbINO/HATb HEMO/THOE OAHO/MHENHOE CPaBHEHME;
BbIMO/HATb HEMO/IHOE KOMM/IEKCHOE CPaBHEHME;
BbIMOMHATb MO/HOE OAHOMMHEHOE CPaBHEHME.
Tema 2. [MpocTble BewecTsa (6 4)
MonoxkeHvie METaNIOB U HeEMeTaN/oB B Meproanyeckoli cUcTeMe XMMUYECKNX 3N1EMEHTOB
. V. MeHgeneeBa. BaxxHeiilume nNpocTble BeLLECTBA — MeTa bl (KeNie30, a/lOMUHIN, KaibLyii,

MarHui, Hatpuid, Kanmi). O6Lme ursnyecKme CBOVICTBa METa/I/IOB.
BaxHellne npocTble BeLLECTBA-HEMETa/Ibl, 06pa30BaHHble aTOMamu KWUCNOpoAa,
BOAOPOAa, a30Ta, cepbl, octopa, yrnepoda. Monekynbl NPOCTbIX BELLECTB-HEMETaN10B —-

BO/I0PO/a, KMCNopoAaa, a3oTa, rafioreHoB. OTHOCUTeNbHAs MONEKyNspHas Macca.
MOCOBHOCTb aTOMOB XMMWYECKUX 3/IEMEHTOB K 06pa30BaHMIO HECKONbKUX MPOCTbIX
thocdhopa, 0no.a.

BELLECTB — a//IoTPONUs. AJIIOTPOMHbLIE  MOAMMUKALMM  KNCII0POa,
MeTannMyeckune 1 HeMeTaIMYECKNe CBOWCTBA MPOCTbIX BELLECTB. OTHOCUTENLHOCTb 3TOM0

NOHATUS.
Uucno Asoragpo. Konuuectso BewectBa. Monb. MonsipHas Macca. MonsipHbliA 06bem

rasoodpasHbiX BellecTB. KpaTHble eAuHULbl W3MEPEeHUs KONMMYecTBa BellecTBa —
MWAIUMONb W _ KWJIOMOZb, MWIIMMONSPHAA W KWNOMONAPHAas MacCbl  BeLLecTBa,
MUNIUMONSIPHBIV 1 KUOMONSAPHbIA 06beMbl ra3006pasHbIX BELLECTB.

PacueTbl C MCMOMb30BAaHMEM MOHATUIA «KONMMYECTBO BELLECTBa», «MOJAPHAsA Macca»,

«MO/IAAPHbIA 06BEM Fa30B», «4MCN0 ABOragpo».
MonyuyeHne o3oHa. OO6pasubl 6enoro 1 ceporo 050Ba, Oenoro u

JleMoHcTpaumn.
KpacHoro hocdopa. HeKoTopble METa/I/Ibl M HEMETa/1/Ibl C KONMYECTBOM BeLLlecTBa 1 MOnb.

MongpHbIi 06BbeM ra30006pasHbIX BELLECTB. .
J1ab0paTopHbIE OMbIThI. 6. O3HAKOMEHME C KOMNEKUMEN MeTanioB. 7O3HAKOMIEHWE C

KONNeKLMen HEMeTas/IoB.
MpeaMeTHble pe3yNbTaThl 06YYeHNs
Yuawuiics AOMKeH yMeTb:
ICNO/b30BaTb NPY XapaKTePUCTUKE BELLECTB NMOHATUS: «MeTa/bl», «MNNaCTUYHOCTbY,
«TeMNOMPOBOAHOCTb», «3/IEKTPONPOBOAHOCTbY», «HEMETA/I/bI», «a/IIOTPOMNMS»,
«a/1NI0TPOMNHbIE BUAOV3MEHEHWS, U MOANDUKALINY,



n onnucblBatb, MOJ0XKEHNE SI'IEMEHTOB-MGTBJ'U'IOBM KI/| 3/1IEMEHTOB-HEMETA/1/10B B

epunoanydeckon cucteme XmmMmn4ecKiix MeHTOB L. VI, HAeneeBa.

pKJ?élCCI/Iﬁ)I/IL?I/IDSBgTb NPOCTbIE BE eCTSQ?la Me'l%ﬂ%l 4 Hel\ﬁe%ebl. g]'IEMeHTbI;
onpeaenAaTb MNPUHagNeXXHOCTb HEOPraHNM4YeCKnX BeLecTs K 04HOMY U3 N3YYEHHbIX K/1aCcCoB

— METaJl/lbl U HEMETASI/1bl,
[10Ka3blBaTb OTHOCUTENBbHOCTb [1eNIEHNS NPOCTbIX BELLECTB Ha MeTas/bl U HEMETa//bI;

XapakKTepunsosBaTb o6u_u/|e (*)I/ISI/I‘-IeCKI/Ie CBOICTBA META/NOB,;

yCTaHagMBaTb MPUUUHHO-CMEACTBEHHbIE CBA3W MEXAy CTPOEHVWEM aToMa U

XUMNYECKOW CBA3LIO B BBOCTbIX BELLIECTBaX — METa/l/1aX 1 HEMETa//1aX; .
O00BACHATb MHOI0QOPas3ne NMPOCTLIX BELLECTB TaKM thakTOPOM, KaK’annoTponus;

OnuCbIBaTb CBOVCTBA BELLECTB (Ha MpYiMepax NMpOCTbIX BELLECTB — V1 Fa/I/IOB U HEMETa/I/I0B);

cobnogaTb MNpaBuna TEXHWUKM 0E30MacHOCTW MNPW MPOBEAEHWM W HabOMOOEHWA W
NTabopaToOPHbIX OMbITOB;

MCMOMb30BaTb MPU PELLEHUN PacyeTHbIX 3afady MOHSATUA: «KOMMYECTBO BELLLECTBA»,
«MOJIb», «MOCTOSIHHAst ABOragpo», «MOMipHasi Macca», «MOJMSPHbIE 00bEM ra30B»,
«HOPMa/IbHbIE YCNOBUS; .

MPOBOAWTbL PAaCyeTbl C WCMO/b30BaHWEM MOHATUIA: «KO/IMYECTBO BELLECTBA», «MOJISPHAs
Macca», «MONAPHbIA 06bEM ra30B», «MOCTOsIHHAA ABOrapo».

MeTa npeaMeTHbIe pe3ynbTaTbl 06y4eHNs

Yyauuiics AomKeH yMeThb:
I COCTaB/SATb KOHCMEKT TEKCTA;
CaMOCTOATE/IbHO MCMO/b30BaTh HEMOCPEACTBEHHOE HABMIOAEHNE; CAMOCTOATE/IbHO OPOPMAATL
OTYET, BK/HOYUAIOLLMIA onuncaHne HabnoaeHNs, ero pesynbTaTos, BbIBOJOB,;

BbIMNO/HATL MO/IHOE KOMIM/IEKCHOE CPAaBHEHUE;

BbINOMHATL CPAaBHEHME MO aHaNornn.

Tema 3. CoeIMHEHUSA XUMNYECKMX 3/1eMeHTOB (15 u)

CreneHb okucneHmsi. CpaBHEHWEe CTEMNEHM OKUCNEHUS U BasleHTHOCTWU. OnpeaeneHme
CTEeNeHn OKMUCNEHWNS 3/IEMEHTOB B GUHAPHbIX COeAnHeHUsAX. CocTaBneHne hopMyn BUHAPHbIX
COeIMHEHWIA, 0OLLMIA CNOCO6 NX Ha3BaHWIA.

WNHAPHbIE COEANHEHUS META/INIOB U HEMETAIOB: OKCUAbI, X10puabl, Cynbhuabl 1 mp.
CocTaBneHue nx popmy’i.

BuHapHble COeVHEHMSI HEMETA//IOB: OKCWAbI, NETy4ne BOAOPOAHbIE COEAVHEHUS, WX
COCTaB M Ha3BaHWA. [NpeacTaBUTENN OKCWAOB: BOAA, YINEKWUCbIA ra3, HeralleHas W3BeCTb.
MpeacTaBUTENN NETYUMX BOAOPOHbBIX COEAMHEHWNIA: XNOPOBOAOPO 1 aMMMaK.

OCHOBaHWsl, X COCTaB M Ha3BaHWs. PacTBOPUMOCTb OCHOBaHWiA B BoAe. MpeacrtaBuTenm
LEenoYen: ruapoKcuabl Hatpus, Kanma U Kanbums. [loHATME 00 wuHAMKaTopax W
Ka4yeCTBEHHbIX peaKLusX.

Kucnotbl, X cocTaB M Ha3BaHMs. Knaccudukaums kKucnot. peactaBuTeNnn KUCNOT:
CepHas, consHasi, a3oTHas. MoHATME O LKane KUCN0THOCTK (LKana pH). N3mMeHeHne oKpacKu
NHANKATOPOB.

Conn Kak Npon3BOAHbIE KMCMNOT M OCHOBaHWI, X COCTaB M Ha3BaHWUS. PacTBOPMMOCTb
coneli B Boge. MpeactaBUTeNn Coneid: Xnopua HaTpus, KapboHat 1 ocdat KasbLms.

AMOPhHBIE N KPUCTANINYECKME BELLIECTBA.
MeXXMoneKynsipHbIe B3aMMOAENCTBMA. TuMbl KPUCTANINYECKMX PELLETOK. 3aBUCMMOCTb CBOMCTB

BELLIECTB OT TUMOB KPUCTANIMYECKIMX PELLETOK. B J
UncTble BELLECTBA U CMecn. [puMepbl XUOKWX, TBEPAbIX U ra3006pasHbIX cmeceil. CBoicTBa

UMCTBIX BELLECTB U cMeceld. VX cocTaB. MaccoBast 1 06beMHast 40/ KOMIMOHEHTA CMECH.

PacueTbl, CBA3aHHbIE C 1CMNOSb30BAHWEM MOHATUA «A0SIS».

[JemoHcTpaumn. O6pasupbl OKCWAOB, KUCMOT, OCHOBaHUIA W1 comeid. Moaenn KpuCTasinyecKmnx
PeLLETOK Xnopuaa Hatpus, anMasza, okcuga yrnepoga (V). KUCNOTHO-LLIENOYHbIE WHAMKATOPGI,
M3MEHEHVE WX OKPacKM B Pas/NMyHbIX Cpefax. YHUBEPCa/lbHbIA WMHAMKATOP W WU3MEHEHVE €ero
OKpAacKW B pasinyHbIX cpefax. Lkana pH.

JlabopaTopHble ONbITbl. 8. O3HaKOMNEHVe C KOMMeKumein okcnao. 9. O3HaKOMEHME CO
cBoricTBaMy aMMmaka. 10. KauecTBeHHas peakuust Ha yrnekucrblii ra3. 11. Onpegenenve pH
pacTBOPOB KWCMOThI, Lenoun n sogbl. 12. OnpegeneHvie pH AMMOHHOIO M S6/104HOM0 COKOB Ha
cpe3e nnogos. 13. O3HakOMeHWE C Konnekumel coneit. 14. O3HakOMEHWE C KOMNEKLUMel
BELLIECTB C pasHbIM TUMOM KPUCTaN/INYECKON PeLLETKM. V3roToBMeHe MOLENEe KpUCTaNIMUYECKNX
peLueTok. 15. O3HaKoMIeHNe ¢ 06pa3L,OM FOPHOI MOPO/b!.

MpakTuyeckne pabobl. 2 «[puroToBreHMe pacTBopa caxapa W OnpefesnieHne ero
MacCOBOW [JO/IN B PacTBOPE».

MpeameTHbIe pe3ynbTaTbl 06yueHs

Yuallmiics A0MKEH YMETb:

1CMO/Mb30BaTh MPU XapaKTEPUCTUKE BELLIECTB MOHSTS: «CTEMEHb OKUCTIEHMS», «Ba/IEHTHOCTb,
«OKCU[bI», «OCHOBAHUS», «ILIEMIOUM», «KAUeCTBEHHAs pPeaKLMs», «HAUKATOP», «KUCMOTbI»,
«KNC/OPOLICOMEPXKALLME KUCTIOTbI», «BECKMCTIOPOAHbIE KMC/OTbI», «KWC/OTHAs Cpeaa», «LLe/ouHast
cpefia», «HeTpanbHas cpefa», «likana pH», «Conn», «aMOpHble BELLECTBA», «KPUCT/IMYECKIe
BELLECTBA», «KPUCTA/IINYECKAA PELLUETKa», «MOHHas KPUCTA/IINYECKaA PELLETKa», «aTOMHas
KPUCTa//INYECKas PeLLETKa», «MOMEKY/IAPHAs KPUCTA//IYECKas peLLeTKa», «MeTa/NYecKas
KPUCTAN/IMYECKAs PELLIETKA», «CMECH;



KnaccMmLMpOBaTh COXHbIE HEOPraHNYECKMe BELLECTBA MO COCTaBY Ha OKCWAbI, OCHOBaHWS,
KWCMOTbI M COMW; OCHOBaHWS, KUCNOTbI M CONM NO PacTBOPUMOCTW B BOAE; KUCNOTbI MO OCHOBHOCTU
1 COAEPXKaHMIO KNCMIOPOAa;

onpefensTb NMPUHaANEXHOCTb HEOPraHWYeCKMX BELLUECTB K OAHOMY M3 M3YYEHHbIX KNaccoB
(okcuapl, neTyyme BOAOPOAHbIE COEANHEHUS, OCHOBAHWS, KUCNOTbI, CONM) No hopmyne;

OnuMcbiBaTb CBOINCTBA OTAE/MbHbIX MPEeACTaBMTENel OKCUAOB (Ha NpuMepe BOAbI, YIEKUCIOro
rasa, Her)aLueHoM N3BECTN), NETYUNX BOAOPOAHBIX COeAMHEHWIA (Ha NpuUMepe X/I0pPOBOAOPOAA W
amMMIaKa),

OCHOBaHWI (Ha NPUMEpPe TMAPOKCUAOB HATPUS, Kt U KanbLusl), KUCIOT (Ha MPUMEPE CEpHONA
KUCNOTbI) U coneli (Ha MprMepPe X1opraa HaTpus, KapboHaTta KasbLms, thoctaTta KaslbLms);

ONpeaensiTb BANEHTHOCTb U CTeMNeHb OKMCNEHS 371EMEHTOB B BELLIECTBAX;

COCTaBMATb (HOPMY/bl OKCWOB, OCHOBAHWI, KWUCMOT W COME MO BaNEHTHOCTSM U CTEMNeHaM
OKMCNEHWSI 3N1EMEHTOB, a Takke 3apsijlaM MOHOB, yKa3aHHbIM B Tabnuue pacTBOPUMOCTW KUCMOT,
OCHOBaHWIA 1: conel;

COCTaB/ATb Ha3BaHWsi OKCW/0B, OCHOBaHWIA, KUC/OT U CONeA;

CpaBHMBATb BA/IlEHTHOCTb W CTeMeHb OKWCNEHMS; OKCWAbI, OCHOBaHWSA, KWUCMOTbl U COMN MO
COCTaBY;,

I/ICI)'IIOIIbSOBaTb TabnuLy pacTBOPMMOCTY N5t ONPeAEeNeHNs PaCTBOPUMOCTH BELLIECTB;

yCTaHaB/MBATb FEHETUYECKYHO CBSA3b MEXAY OKCUAOM U APO-KCUAOM M HAa060POT; MPUYNHHO-
CNEeACTBEHHbIE CBA3M MEXAy CTPOEHVMEM aTOMa, XMMWYECKOM CBS3bHO M TWUMOM KPUCTa/IIMYECKON
PELLETKM XUMUYECKMX COEANHEHWIA;

XapaKTepu3oBaTb aTOMHbIE, MOMEKYNSIPHbIE, WOHHbIE METa/INYECKNE  KPUCTaN/INYECcKme
PELLETKK; cpeay pacTBopa C MOMOLLIbHO LKarbl pH; .

MPVBOANTL MPUMEPbI BELLIECTB C PasHbIMM TUNaMN KPUCT/VTNYECKON PELLIETKM;

NPOBOAWTL HAaBNMHOAEHNS 3a CBOCTBAMM BELLECTB U SIBMIEHWAMM, MPONCXOAALLMMMN C BELLIECTBAMU;

cobnoaaTh Npaemaa TEXHUKM 6e30MacHOCTY NPY NPOBEAEHNI HABOAEHWIA 11 OMbITOB;
ceneaoBaTh Cpefy pacTBopa C MOMOLLLH UHAMKATOPOB;

aKCrepyMeHTa/IbHO Pa3ninyaTh KACMOTbI U LLIEN0YM, NOMb3YSACh MHANKATOPaMU;

CMONb30BaTh MPU PELLEHMI PacyeTHbIX 3a4ay MOHATVS «MacCoBast 10151 3NIEMEHTa B BELLIECTBE,
«MaccoBas [10/151 PACTBOPEHHOT O BELLIECTBAY», «0ObEMHAs! 107151 Fa3006Pa3HOr0 BELLIECTBA;

NPOBOAUTbL PacyeThbl C WCMOMb30BAHMEM MOHATUI «MaccoBasl [0 37IEMEHTa B BELLECTBEY,
«MaccoBas 10/ PaCTBOPEHHOI 0 BELLIECTBA», «00beMHas 40N ra3006pa3HOro BELLLECTBAY.

MeTanpeaMeTHble pe3ynbTaTbl 06yyeHNs

Yyalumiica 10mKeH yMeTb:

COCTaB/ISITb Ha OCHOBE TeKCTa Tab/nLbl, B TOM YmC/Ie C NpuMeHeHnem cpeacTs VIKT;

noj, PyKOBOACTBOM YYMTE/S MPOBOANTL OMocpefoBaHHOE HAOMHOLEHNE;
noA, PYKOBOACTBOM YuMTeNs OQOPMAATb OTYET, BK/KOYAOLIMIA OMUCaHUE 3KCMEPUMEHTa, ero
pe3ynbTaToB, BbIBO/IOB;

OCYLLECTB/IATb  MHAYKTUBHOE 0600LLeHMe (OT eAWMHWMYHOro [OCTOBEPHOrO K  006LLemy
BEPOATHOCTHOMY), T. €. OMnpeaensTb 0OLMe CYLLECTBEHHbIE NMPU3HaKN ABYX W 605ee 06BLEKTOB U
(hrKCUpoBaTb UX B HOPME MOHSATUS UM CYXKAEHWS,

OCYLLIECTB/IATb AeAyKTMBHOE 00606LeHMe (MoaBeaeHe eJMHUYHOIO AOCTOBEPHOrO Nnof ooLiee
[OCTOBEPHOE), T. €. aKTya/M3vpoBaTb TMOHATME WM CY)XKAEHWE, W OTOXAECTBNATb C HUM
COOTBETCTBYHOLLME CYLLECTBEHHbIE MPU3HAKN OAHOI0 U 60/1ee 0ObEKTOB;

ornpeaensTb acnekT Knaccupukaumm,

OCYLLECTBNATh KNacCUhUKALNIO;

3HaTb M UCMO/b30BaTb Pa3/INUHbIE (POPMbI NPEACTaBNEHNS KnacCUpuKaL i,

Tema 4. /13meHeHnA, nporcxogsLLpe ¢ Belecteamu (13 u)
IMoHATYE ABNEHUI, CBA3AHHBIX C U3MEHEHMSMW, NMPOUCXOAALLMMU C BELLECTBOM.

FBNeHNs, CBA3aHHbIE C M3MEHEHWEM KPUCTA/I/IMYECKOrO CTPOEHMS BELLECTBA MpW MOCTOSAHHOM
ero cocraBe, — m3nyeckre sBMeHUA. PUNMYECKME SABNEHUSA B  XUMUW:  AUCTUNNALMS,
KpuCTanmsaums, BbinapmreaHme 1 BO3rOHKa BELLLECTB, (UIbTPOBaHMe 1 LIEHTPUGYrMpoBaHme.

ABNeHus, CBSI3aHHbIe C M3MEHEHMEM COCTaBa BELLECTBA, — XUMUYECKME peakUmn. Mpr3HaKy 1
YCNOBUSI NPOTEKAHMSI XMMUYECKMX peakLmMid. BblaeneHne TennoTbl U CBeTa — peakUuy FOpeHus.
[MoHATME 06 3K30- M 3HA0TEPMUYECKNX PEaKLIMAX.

3aKOH COXpaHeHWs MacCbl BeLecTB. XMMUYECKME YpaBHEHWS. 3HaueHVe WHAEKCOB W
KoathhunLmeHToB. COCTaBNEHWE YPABHEHMI XUMNYECKMX PEaKLNIA.

PacueTbl Mo XUMUYECKUM YpaBHeHVSIM. PelleHVe 3ada4 Ha HaxoX[eHWe KO/NMYeCTBa, MacChl
nny o6beMa NPOAYKTa peakLum Mo KOMMYeCTBY, Macce U 06beMy MCXOAHOTO BeLLeCTBa. PacueTthbl ¢
CMONb30BAHMEM NOHATMA «[40Ns», KOTAa UCXO4HOEe BELLeCTBO AaHO B BUAe pacTBOpa C 3a4aHHON
MaCCOBOVA [10/1elA PACTBOPEHHOTO BELLIECTBA /N COAEPXKT OMNPEeae/IeHHYHO 010 NMPUMECENA.

Peakuun pasnoxxeHus. lMpeAcTaBneHMe O CKOPOCTM XUMMUYECKMX peakumi. KaTtanusatopsbl.
depmeHTbI. Peakuuin coeuHeHNs. KaTaMTUUECKME U HEKaTa/IMTUYECKME peakLnmK, 0bpaTUMble 1
HeobpaTMMble peakumn. Peakuyn 3amelLeHrs. Psif akTUBHOCT METa/oB, ero UCnosib30BaHue A/
MPOrHO3MPOBaHNS BO3MOXHOCTW NPOTEKAHMS PeakUMil MeXAy MeTa//laMy 1 KUCIOTaMK, PeakLyin
BbITECHEHVSI OHUX METa/I0B U3 PacTBOPOB WX COMer ApYyrMMn MmeTasiamm. Peakuum o6meHa.
Peakuyn HeTpanmsaLmm. YcnoBms NpoTeKaHNs peakLuii 0OMeHa B pacTBOpax A0 KOHL.



Tunbl XUMUYECKVX PeaKLWiA Ha MpYMepPe CBOICTB BOfbl. PeakLMs PasnOKeHUs — 3/EKTPOIN3
BOAbI. PeakLn CoeNHeHNs — B3aMMO/IEICTBYIE BOAbI C OKCMAAMMN META/IIOB U HEMETA/I/IOB. Y CIOBYE
B3aMMOAECTBUS OKCUIOB MET//I0B U HEMETANN0B C BOAOW. MOHSATME «TMAPOKCUIbI». PeakLmm
3aMeLLIEHNS — B3aVIMO/ECTBYE BO/bI C MeTa/IlaMM. PeakLymn 06MeHa — raposin3 BELLIECTB.

PacueTHble 3afaun. BbluMCNeHWst MO XUMUYECKUM YPaBHEHUSM KONMMYecTBa, 06beMa,

Maccbl BeLLecTBa Mo KONM4ecTBy, 06beMy, Macce peareHToB v NPOAYKTOB peakLuuu.

[JemoHcTpaumn. Mprvepbl U3NYECKMX SBMEHWIA: @) N/iaBneHne napagurHa; 6) BO3roHKa noga uim
GEeH30/AHOV KVCNOTbI; B) PACTBOPEHME OKPALLEHHbIX COMEN; ) Anddy3ns AyLUMCTbIX BELLECTB C rops-
LLEN NaMNOYKM HaKamBaHust. MNpuMepbl XMMUYECKUX SBMEHWIA: @) FOPeHme mMarHus, doctopa; 6)
B3aMMO/ENCTBIE CONSHOM KUCMOTbI C MPaMOPOM UK MeNoM; B) nonyyeHune ruapokemaa meau (11);
I) pacTBOPeHVe MOMyYeHHOro rMAPOKCKUAA B KUCMOTax; 4) BlaMmoAelncTeme okcuaa meam (1) ¢
CEpPHOI KWCNOTOM NPW HarpeBaHWW; €) pasfioKeHWe MepmaHraHaTa Kanusi; >K) pasfiokeHue
Mepokcuia BOLOPOAA C MOMOLLBHO AMOKCMZA MapraHua M Katasiasbl KapTodens wi MOPKOBY; 3)
B3aVMO/ENCTBYIE Pa3baB/ieHHbIX KUCIOT C METa/UIAMMN.

JNabopatopHble onbITbl. 16. MpokanneaHvie Meay B NiaMeHn CNPTOBKW. 17. 3aMeLleHre meam B
pacTteope xsiopuga meau (11) xenesom.

MpakKTnyeckme paboTbl. 3 «pU3HaAKM XUMUYECKUX PeaKLnit»

MpeaMeTHble pesyNbTaTbl 06yUeHNst

Yyalumiics 0/mKeH yMeTb:

MCMONb30BaTb MPU  XapaKTePUCTUKE BELUECTB MOHATUS:  «AUCTUNNAUMS»,  «MEepPeroHKa»,
KKPUCT/M3AUMS»,  «BblMapuBaHue»,  «(UNbTPOBaHME»,  «BO3MOHKA, WM Cyb6nMmMaums»,
«OTCTaMBaHUE», «LUEHTPU(YTMPOBAHNE», «XUMUYECKAs pPeakLms», «XUMUYECKOe YpaBHEHMEY,
«PeaKLMM COEMHEHUSA», «PEaKLMWN Pas3NOKEHUA», «PeakLMM OOMEHa», «PeakLMM 3aMeLLEHUs»,
«PeaKUMM HeTpam3aLmmy», «3K30TEPMUYECKNE peakLum», «3HAOTEPMUYECKME PeaKLun», «peak-
LN TOPEHMS», «KaTa/IM3aTopbl», «PEPMEHTbI», «00paTUMbIE PEaKLIMU», «HEOOPATUMbIE PeakLum,
«KaTa/IMTUYECKME pPeakLmmn», «HEKaTAUTUYECKME peakLmmny», «psf akTUBHOCTU METaNIOB», «rif-
pONM3;

yCTaHaB/MBaTb MPUYMHHO-CIEACTBEHHbIE CBA3W MEXAY (M3NYECKUMW CBOWCTBAMM BELLIECTB U
CrocoboM pa3aeneHns CMeceii;

00BACHATb 3aKOH COXPAHEHWSt MacChl BELLIECTB C TOUKM 3pEHNSI aTOMHO-MOMNEKYIIPHOTO YUEHUS;

COCTaBNSTb YPaBHEHNS XUMUYECKMX PEaKLMIA Ha OCHOBE 3aKOHa COXPaHEHUs! MacChl BELLIECTB;

OMUCbIBATL PeaKLMM C NOMOLLbH CTECTBEHHOIO (PYCCKOro UMM POAHOI0) A3bIKa U 3blKa XUMUKA;

KnaccuhmLmpoBaTb XMMMUYECKIME PEAKLM MO YMCNY U COCTaBY MCXOAHbIX BELLECTB 1 NPO/LYyKTOB
peakLmn; TennoBoMy 3hteKTy; HanpaB/eHN0 NPOTEKAHUS peaKLym; YYacTUIO KaTanm3aTopa,;

CMNOMb30BaTh TabnuMLly PacTBOPUMOCTM /151 ONPeaeneHns BO3MOXHOCTY MPOTeKaHUs peakLuii
00MEHa; 3MEKTPOXMMUYECKUIA paa, HanpskeHUid  (aKTUBHOCTM) METaIoB  ANS  OMNpeaeneHvs
BO3MOXXHOCTW MPOTEKAHNS PEAKLMIA MEXIY MeTa/laMmy U BOAHbLIMI PacTBOPaMii KAC/OT U CONeil;

Hab/oaaTh M ONMCLIBATL MPU3HAKM U YCIOBUSA TEUEHWUS XMUMUYECKMX PeakLIvii, AenaTb BbIBOABbI
Ha OCHOBaHWM aHanM3a Hab/KOAEHNI 38 IKCMEPUMEHTOM;

NPOBOAUTL PacyeTbl MO XUMUYECKVMM YPaBHEHUSM Ha HaxOXAeHWe KOMM4YecTBa, MacChbl W
obbemMa NpoAyKTa peakuuyM MO KOMMYECTBY, Macce WM OObeMY WCXOAHOrO BELIEeCTBa; C
CMONb30BAHMEM MOHSATUS «40Ns», KOrAa UCXOAHOE BELeCTBO AaHO B BME PacTBOpa C 3afaHHON
MaCCOBOW [10/1eli PaCTBOPEHHOMO BELLIECTBA W/ COAEPXKUT OMNPEAENEHHYHO 00 NPUMECENA.

MeTanpeMeTHbIe pe3yNbTaTbl 06YYeHIs!

Yualumies LomKeH yMeTb:

COCTaB/ATb Ha OCHOBE TEKCTa CXEMbI, B TOM YmC/e ¢ npumeHeHnem cpeacTs VIKT;

CaMOCTOSAITE/IbHO OhOPM/IATL OTYET, BK/IHOYAIOLLWIA OMMCaHME 3KCMEPUMEHTa, €ro pesy/bTaros,
BbIBOLOB;

MCMONb30BaTb TakOM BWUA  MbIC/IEHHOrO  (MAeaslbHOro)  MOZJENMPOBaHUS, KakK  3HaKoBOe
MOZENNPOBaHYie (Ha Nprmepe YPaBHEHUI XUMUYECKUX PeaKLni);

pa3nnyaTb 06bLEM U COAEPXKAHWNE MOHATHIA;

pas/nyaTb POLOBOE U BMUAOBOE MOHATUS,

OCYLLIECTB/IATb POAOBUA0BOE OMPeAesieHEe MOHATUIA.

Tewma 5. PacTBopeHue. PacTBopbl. CBOMCTBA PacTBOPOB 31eKTPonTOB (20 )

PacTBOpeHMe  KakK  (IM3NKO-XMMMYecKuin  npouecc. [oHATME O  rugpatax u
Kpuctannormgparax. PacTBOpUMOCTb.  KpuBble  pacTBOPUMOCTM  KaK  MOJENMb  3aBUCUMOCTU
pacTBOPUMOCTM ~ TBEPAbIX BELECTB  OT  TemnepaTtypbl. HacbIleHHbIE,  HeHacblleHHble  ©
MepecbILLeHHbIe PACTBOPbI. 3HaUEHMEe PaCTBOPOB /1A MPUPOZbI U CEMbCKOro X03ANCTBA.

MoHATME 06 3M1EKTPONMTUYECKON AucCoLMaumn. SNEKTPONUTbI N HEINEKTPOUTLIL. MexaHun3m
AvccoLMaLmnii 3NeKTPO/IMTOB C  Pas/iMyHbIM - XapakTepom cBs3n. CTeneHb 3/1eKTPONUTUYECKON
amccoupaumn. CunbHble 1 cnabble 3NeKTPOATI.

OCHOBHblE MOSIOXXEHUS TEOPUN  ANEKTPOSIUTUYECKOW Auccoumaumnm. VIoHHble ypaBHEeHUs
peakuuii. Peakuyn obmeHa, nayLlime 10 KOHUA.

KnaccudmkaLms NoHOB 1 MX CBOMCTBA.



Kncnotbl, Mx Knaccuukaums. Auccoumaums KUCIOT U UX CBOICTBA B CBETe Teopum
ANEKTPOIMTUYECKOM  Auccoumaumn.  MornekynisipHble M WOHHbIE  YPaBHEHUS  peakuuiA.
B3anmMopeicTeme K1UCNOT € MeTannamn. NEKTPOXMMUYECKUIA psj, HanpshkeHUin meTanios. Biaw-
MO/AECTBYE KICNOT C OKCMaaMy MeTannoB. B3avmoaeincTame Kcnot
C OCHOBaHMAMM — peakuus HelTpaamsaumn. BsavmopgeiictBue KWCNOT € CONAMW.
Kcnonb3oBaHue Tabnmupbl pacTBOPUMOCTY ANS XapaKTEPUCTUKM XUMNYECKX CBOMCTB KMUC/OT.

OcHoBaHuUA, X Knaccudukaums. Auccoumaums 0CHOBaHNA U X CBOWCTBA B CBETE TEOPUM
3NeKTPONUTUYECKON Anccoumaummn. B3ammopeincteme OCHOBaHWIn € consiMu. Mcnonb3oBaHme
Tabnmubl  pacTBOPMMOCTM AN XapPaKTEPUCTMKM  XMMUYECKMX  CBOWCTB  OCHOBAHWIA.
B3avmopgeincTme Lenoyeli ¢ OKCugamm HeMeTasnsIoB.

Conu, ux guccoumaums U CBOWCTBA B CBETE TEOPUU 3/EKTPOSIMTUYECKON AMCCOLMALINN.
B3aumopeiicTBue coneit ¢ MeTannamm, 0COGEHHOCTI 3TUX peakumil. B3anmopelicTBue Conen ¢
consmu. Mcnonb3osaHne TabauLbl PaCTBOPUMOCTY [1S XapaKTePUCTUKN XUMUYECKIX CBOVICTB
conei.

O606LLeHMe cBeAeHWNIA 06 OKCMaax, NX KnaccumKaLmm 1 CBOMCTBaX.

leHeTMYeckMe psafgbl MeTasnla M HemeTasina. [eHeTMyeckas CBA3b MeXAy Knaccamu
HeopraHM4yecKmx BeLLECTB.

OKMCNINTENbHO-BOCCTaHOBUTE/IbHbIE PeaKLMN.

OnpegeneHne cTeneHeid OKUCNEHMA ANS 3/1EMEHTOB, 06pasyolMX BeLLecTBa PasHbIX
KnaccoB. Peakumy WMOHHOrO 0OMeHa W OKUCAUTENIbHO-BOCCTAHOBUTE/IbHbIE — peakLyn.
OKuUcNnUTeNb Y BOCCTAHOBUTESIb, OKUC/IEHWE 1 BOCCTAHOB/EHME.

CocTaBneHe  ypaBHEHWIA  OKUCUTENIbHO-BOCCTAHOBUTE/IbHLIX — peakuuii  MeToAoM
3NeKTPOHHOro 6anaHca.

CaoiicTBa MPOCTbIX BEWECTB — METa/IIoB M HEMETaNIoB, KUCNOT W CONeli B CBeTe
OKMC/INTENbHO-BOCCTAaHOBUTE/bHbIX PeaKLWiA.

JemMoHcTpaumn. VicnbiTaHye BELWECTB M UX PaCTBOPOB Ha 3/1EKTPONPOBOAHOCTb. 3aBMUCHMMOCTb
3/1eKTPONPOBOAHOCTN YKCYCHOM KUCNOTbI OT KOHLEHTpauuun. [BvKeHne OKpalleHHbIX NOHOB B
3NEKTPMYECKOM nose. B3anMofeincTeme LUMHKa C CEPOR, CONSHOM KUCMOTOW, XNOpuaom Meam
(I1). MopeHne marHus. B3anmopeicTBme X0PHON 1 CEPOBOAOPOAHON BOAbI.

JabopatopHble onbITbl. 18. B3amogelicTBMe pacTBOPOB X/1I0pUAA HATPUA U HUTpaTa cepebpa.
19. TMonyyeHne HepaCTBOPMMOrO FUAPOKCMAA W B3aMMOAENCTBME ero C Kucnotamu. 20.
B3aumopeincTeme KMCNOT ¢ OCHOBaHUAMU. 21. B3aMMOAEeCTBME KACNOT C OKCUAAMN METas/oB.
22. Bszaumopgeicteme KuCnoT € MeTainamu. 23. B3avmogeinctsue KUCNOT C consmu. 24.
B3anmopgeiicTBmne Lienoveir ¢ Kucnotamu. 25. B3aumogencTBue LLIENOYER C OKcuaamm
HemeTannoB. 26. BsaumopgelicTBve wWenoyein ¢ conamu. 27. TlonyyveHwe W CBOMCTBA
HepacTBOPMMbIX OCHOBaHMI. 28. B3aMMOAENCTBME OCHOBHbIX OKCWUAOB C KucnoTamu. 29.
B3anmopeicTBMe OCHOBHbIX OKCWAOB C BoAoi. 30. B3anMogeicTBMe KUCIOTHbIX OKCMAOB C
wenoyamu. 31. B3avmogeicTeme KCMOTHBIX OKCUAOB C BOAOIA. 32. BaanmogeicTeume coneli
C Kucnotamu. 33. BaanMogeincTame coneii co wenovamu. 34. BzaumoaeicTame coneii ¢ Consimu.
35. B3aMmopgeincTBme pacTBOPOB COJEN C MeTa/IlaMu.

MpakTnyeckune paboTbl. 4 «YCNoBMs NPOTEKAHUA XUMUYECKUX PeaKLMin MeXay pacTBopamu
3NEKTPONNUTOB A0 KOHLa». 5 «PeLleHme 3KCnepuMeHTasIbHbIX 3adau».

MpeaMeTHble pesy/bTaTbl 06yUeHNs

Yuyauimiics JomkeH yMeTb:

MCMOMb30BaTb MPWU  XapaKTepUCTMKE MPEBPALLEHNIA BELLECTB  MOHSATMA:  «PacTBOP»,
«3NEeKTPONTUYeCKas auccounauunsa», «3NIEKTPOSTUTBI», «HE3NTIEKTPO/IUTbI», «CTeneHb
AuccoumaLnm», «CUMbHbIE 3MEKTPONUTBI», «Cabble  3NEKTPO/IUTLI», «KATUOHbI», «aHUOHbI»,
KUCMOTbI», -OCHOBaHMS», «COMW», «MOHHblE peakUUn», «HECcOoneobpasyolmne OKCUMbI»,
«C0Me0bpasytoLLMe OKCUMbI», «OCHOBHbIE OKCUAbI», «KWUCMOTHbIE OKCU[bI», «CPeAHUE COJn»,
«KUCIble COMW», «OCHOBHbIE COMN», «TEHETUYECKUI PSL», «OKUCIUTENbHO-BOCCTAHOBUTE bHbIE
penakunmn», «OKUCINTENb», «BOCCTaHOBUTE/b», «OKUC/IEHNE, «BOCCTAHOB/IEHNE;

OMUCbIBaTb PaCTBOPEHME KaK (IM3NKO-XMMNYECKUIA NPOLLECC;

WNKOCTPUPOBaTL  MPUMEPaMM  OCHOBHbIE  MOJIOXKEHUA  TEOPUM  3MIEKTPONUTUYECKON
Amccoumanmm; reHeTUYeCKYH B3avMOCBA3b MeXy BeLLeCcTBamu (NMPOCTOe BELLEeCTBO — OKCUA —
rMapPoOKCUI — COnb);

XapakTepu3oBaTb 00WME XUMUYECKME CBOMCTBA KMCMOTHbIX M OCHOBHbIX OKCWZOB,
KNCNOT, OCHOBaHWIA 1 COMEN C NO3VLUIA TEOPUM 3NEKTPONUTUYECKOW AMcCoumaLnm; CyLHOCTb
3NeKTPONUTUYECKOA AUCCOLMAaLNM BELLLECTB C KOBa/IEHTHOM NOMSAPHON U MOHHOW XMMWUYECKON
CBA3bIO; CYLLHOCTb OKUC/TNTENIbHO-BOCCTAaHOBUTE/IbHbIX
peakuuii;

NPVYBOANTL MPUMEPbI pPeakuWii, NOATBEPXKAAIOWMX XMMUYECKME CBOMCTBA KUC/OTHbLIX U
OCHOBHbIX OKCWAO0B, KWCMOT, OCHOBaHWA W COMeli; CYLLECTBOBaHME B3aMMOCBS3N MEXAY
OCHOBHbIMW Knaccamn HeopraHN4eCKmnX BELLIECTB,



KacCU(MLMPOBATb XMMMYECKME PeakLMM MO «M3MEHEHUIO CTEMEHE OKUCIEHWS! 3N1EMEHTOB,
06pa3syroLLMX pearnpyroLLme BeLLecTBax;

COCTaBNSATb YPaBHEHWNS 3NEKTPONUTUYECKOM AMCCOLMALIMN KUCMOT, OCHOBAaHWIA U CONei;
MO/MIEKYNSPHbIE, MO/MHblE W COKPALLEHHbIE WOHHbIE YPABHEHWA pPeakUMili C  y4vacTUeM
3NEKTPONNTOB; YPaBHEHNSI OKMUCINTENbHO-BOCCTAHOBUTENbHBIX PeakLWii, MCNOMb3ys METO[, ANeK-
TPOHHOro 6GanaHca; ypaBHEHWS! peakLuuid, COOTBETCTBYHOLLMX NOCNEA0BATENBHOCTU («LEMOUKE)
NPeBpPaLLEHNI HEOPraHNYECKIMX BELLLECTB Pa3INYHbIX K/1acCoB;

OnpeaensiTb  OKUC/IUTENb W BOCCTAHOBWTE/Nb, OKWC/IEHWE W  BOCCTAHOB/IEHWE B
OKMCNTEbHO-BOCCTAHOBUTE/bHbIX PeaKLMAX;

yCTaHaB/MBaTb NPUYMHHO-CNEACTBEHHbIE CBA3M: K/TACC BELLECTBA — XMMMWYECKME CBOMCTBA
BELLLECTBA;

Hab/Mt0AATb U ONWCHIBATL PEAKLIMM MEXAY 3NEKTPO/MTaMU C MOMOLLBKO eCTECTBEHHOIO (PYCCKOro
VNN POAHOI0) S13bIKa M Si3blKa XUMIUW;

MPOBOAWTL  OMbIThbl,  MOATBEPXKAAOLME  XMMUYECKME  CBOMCTBA  OCHOBHbIX  K/acCoB
HEOPraHNYECKNX BELLIECTB;

obpalLaThcs ¢ 1abopaTopHbIM 060PYAOBaHNEM W HarpeBaTe/lbHbIMM NpU6Gopamm B COOTBETCTBUN
C npaBunamy TEXHUKK 6e30MacHOCTY;

BbINO/HATL MPOCTENLLNE NMPUEMbI 06PaLLiEHS C MabopaTopHbIM 060PYA0BaHMEM: TabGOPaTOPHbLIM

LUTATMBOM, CMIMPTOBKOWA;
Hab/1t0AaTh 3a CBOCTBaMU BELLECTB U ABEHMAMM, NMPOMUCXOASALLMMM C BELLECTBaMU;
OMNKMCbIBaTb XVMMWYECKMIA 3KCMEPUMEHT C MOMOLLbIO eCTECTBEHHOIO (PYCCKOrO WM POAHOrO)
A3bIKa 1 A3blKa XUMUU;
JenaTb BbIBOAbI M0 pe3y/ibTaTaM NPOBEAEHHOr0 3KCNeprMeHTa
MeTanpeaMeTHbIe pe3yNbTaTbl 06y4eHNS

Yualiicst A0MKEH YMETb:

[enaTb MOMETKM, BbIMCKY, LIUTUPOBAHUE TEKCTA;

COCTaB/ATb JOKNAL;

COCTaB/siTb Ha OCHOBE TeKCTa rpadivku, B TOM UMC/e C NpUMeHeHneM cpeacTs VKT,

BMafIETb TAKUM BUAOM M3NOXEHNS TEKCTA, KaK Paccy>XAeHVE;

CrO/b30BaTh  TaKOW BMA  MbIC/IEHHOMO  (MAea/lbHOrO) MOAENMPOBaHUS, Kak 3HAKOBOe
MOZeNIMPOBaHMe (Ha MpUMEPe YPaBHEHMIA peakLMiA AUcCoLyaLi, NOHHBIX YPaBHEHWIA PeaKLiA,
MoNypeakLnii OKUCNEHNS-BOCCTAHOB/EHUS);

pa3nMuaTb KOMMOHEHTbI I0Ka3aTeNbCTBa (Te3NC, apryMeHTbl 1 hOPMY [10Ka3aTeNbCTBa);

OCYLLECTB/SITb NPSIMOE MHAYKTVIBHOE [10Ka3aTe/bCTBO;

ONpeaensTb, UCX0As U3 yUebHOI 3a4a4K, HEO6X0AUMOCTL HEMOCPEACTBEHHOIO UK
0MoCcpeioBaHHOMO HABNOAEHUS;

CaMOCTOSITE/bHO (hOPMUPOBATH MPOrPaMMy IKCTEPUMEHTA.

9 KJTIACC (2 yaca B Hefiento, Bcero 68 4acos)
BBeaeHve. O6LLas XapaKTePUCTUKA XUMUYECKIX 3/IEMEHTOB 11 XUMUYECKNX PeaKLiA.

[MeprnoAnNYecKIii 3aKoH M Mepunognyeckas cucTema XuMnuyeckux anemeHToB [. V1. Mengeneesa (10 u)

XapakTepucTuKa 3fieMeHTa Mo ero NooXKeHNo B MNeproanyeckoi cucteme XUMUYECKMX
anemeHToB [. V. MeHpeneesa. CBOICTBa OKCUAO0B, KWC/OT, OCHOBAHWIA W COMell B CBETe Teopuu
3MEKTPONUTUYECKO AMCccoLpaLmn N OKUCTIEHNS-BOCCTaHOBIEHUS.

OHATVE O MepexofHbIX aneMeHTax. AMMOTEPHOCTb. [EeHETUYECKUIA psA, MEepexogHOro
aNeMeHTa.

Meprioanyeckuii 3aKoH 1 Meproanyeckas cuctema XMMmnYeckmnx anemeHTos [. V. Menaeneesa.

XVMMYECKas OpraHM3aLmMs XKMBOW N HEXMBOI NPUPOAbl. XUMUYECKMIA COCTaB siapa, MaHTUK 1
3eMHOW KOpbl. XYMUYECKUE 3NIEMEHTbI B K/IETKAX XXUBbIX OPraHn3mMoB. Makpo- 1 MUKPO3/IEMEHTHI.

O06006LLeHMEe CBEAEHUIA O XMMUYECKMX peakumsax. Knaccutmkaums XMMUYECKMX peakuuidi Mmo
Pa3/IMYHbIM MPU3HAKaM: «4MC/I0 U COCTaB PearvipyroLyX 1N 00pasyHOLLIMXCA BELLECTB», «TEr/oBOl
aththeKT», «HanpaBeHNe», «M3MEHEHVE CTEMEHE OKUCNEHNS 3/IEMEHTOB, 0Opa3yHOLLIMX pearvpytoLme
BeLLIeCTBa», «(pasax, «MCrob30BaHNE KaTasm3aTopay.

MoHATNE O CKOPOCTU XUMUYECKON peakumn. DakTopbl, BAUSHOLWME HA CKOPOCTb XUMUYECKNX
peakuyii. Katanmsatopbl 1 KaTtanms. VIHrMeuTopbl. AHTUOKCUAAHTbI.



JemoHcTpauumn. PasnnyHble diopmbl Tabnunupst [. . MeHaeneesa. Mopaenm aToMoB 3/EMEHTOB 1—
3-ro nepuogoB. Mogenb CTPOEHMA 3eMHOrO Liapa (NonepeyHblid paspes). 3aBUCUMOCTb CKOPOCTU
XVMUYECKOW peakuyn OT MPUpoAbl pearvpyroux BeLLeCTB. 3aBUCMMOCTb CKOPOCTU XMMMUYECKOM
peakLymn 0T KOHLEHTPaLMI pearvpyroLLyX BELLECTB. 3aBUCUMOCTb CKOPOCTI XUMUYECKOW peakumn oT
naowaay CONpPUKOCHOBEHUS pearmpyroLmX BeLLeCTB (<KUMSALWMIA CNOI»). 3aBUCMMOCTb CKOPOCTY
XMMUYECKOW peakuuy OT TemrepaTtypbl pearvpytolimx BewiecTB/TOMOreHHbIN M reTeporeHHbINn
KaTann3bl. DepMeHTaTVBHbIN KaTanm3. VIHrMbrpoBaHue.

Na6opatopHble onbITbl. 1. MMonyyeHVe rMOPOKCMAA LMHKA W UCCNeAoBaHME €ro CBOWCTB. 2.
MogenmpoBaHne NoCcTPoeHWs MeproanyecKon cucTeMbl XMMMYeCKnx aneMeHToB M. . MeHaeneesa.
3. 3amelLleHme Xene3oM Meay B pactBope cynbata Meau (l1). 4. 3aBUCUMOCTb CKOPOCTY XMMMUYECKOI
peakumn 0T NPUPOZbl pearvpyroLLyX BeLecTB Ha NprMepe B3aMMOLENCTBUSA KUC/OT C MeTa/iaMu. 5.
3aBMCUMMOCTb  CKOPOCTM XMMUYECKON peakuum OT KOHLUEHTpauUuy pearvipyrolmx BeLecTB Ha
npuMepe B3aMMOAENCTBMA LHKA C COMIIHON KUC/IOTOM PasfIMyHON KOHLEHTPaLUmMn. 6. 3aBUCUMOCTb
CKOPOCTV XUMWYECKOW peakumy OT M/oWaan COMPUKOCHOBEHWS pearvpyrowyx BeLecTs. 7.
MogenvpoBaHne «KUMALEro cnos». 8. 3aBUCMMOCTb CKOPOCTM  XMMWYECKOM peakuum OT
TemnepaTypbl pearvpyoLnx BeLLECTB Ha Nprmepe B3aMMogaeincTema okenga mean (1) ¢ pactsopom
CEPHOI KMCNOTbI Pa3NIMYHOA TeMnepaTypbl. 9. Pa3noxeHre Nepokcuaa BoAOPOAA C MOMOLLbH OKcuaa
mapraHua (IV) n katanasbl. 10. O6Hapy>keHMe Katasasbl B HEKOTOPbLIX MULLEBbIX npogyktax. 11.
VIHrnbumposaHve B3aMOLENCTBMA KCNOT C MeTa/llaMn YPOTPOMUHOM.

MpeaMeTHble pesynbTaTbl 00y4eHNs

Yuallmiics A0MKEH YMETb:
MCMO/b30BaTh MNPV XapaKTEPUCTVKE MPEBPALLEHNIA BELLIECTB MOHATUS: «XUMUYECKas peakLms»,

«PeaKLum CoeNHEHNS», «pPeaKLin
Pa3fIOKEHMs»,  «peakUun OOMeHa», «peakLMM  3aMeLLEHUs»,  «PeakuyMn  HerTpasimzaLmm,
«3K30TEPMMUYECKME PEaKLN», «3HAOTEPMUYECKIME PEaKLMM, «0OPaTUMbIE PEaKLN», «HeobpaTUMbIe
peakuum»,  «OKUCUTENbHO-BOCCTAHOBUTE/bHBIE  peakUuun»,  «TOMOFEHHble  peakuum»,
«TETEPOreHHbIE PeakLMM», «KaTa/IMTUYECKUE peaKLn», «HEKATaIMTUYECKME PeaKLU», «TEM0BOM
3(hheKT XMMMYECKON peakLm», «CKOPOCTb XUMUYECKOW peakLMn», «KaTamnsaTops,

XapaKTepu3oBaTb XUMUYECKME 3NeMeHTbl 1—3-f0 MepuoaoB MO WX  MOMOXKEHUO B
MeproanyYecKoin cucTeMe XUMUYECKMX 3EMEHTOB
MeHpaeneeBa: XMMUYECKUIA 3HAK, MOPSAKOBbIA HOMEp, Mepuod, rpynna, MoArpynmna,
OTHOCUTE/bHAs aTOMHas Macca, CTPOEHe aToma (3apsij, SApa, YMC/I0 NPOTOHOB M HEMTPOHOB B SApE,
00LLIEe YMCNO 9NEKTPOHOB, PacnpeaesneHne 3MEKTPOHOB MO 3MIEKTPOHHBLIM C0SIM, MPOCTOe
BeLLeCTBO, hopMyna, Ha3BaHMEe U TUMN BbICLLEro OKcuaa 1 ryuapokKcuaa, NeTyyero BOAOPOAHOrO

coeiMHeHus (AN HEMETASNOB)); .
XapaKTepun3oBaThb 00LLYe XMMUYECKMe CBONCTBa aM(OTEPHBIX OKCKA0B U TMAPOKCUAOB;

MPVYBOAUTL NPUMEPbI PEAKLIA, NOATBEPXKAAOLLIMX XMMMYECKIME CBOMCTBA aM(POTEPHbIX OKCUIOB

W TUPOKCUOB; 5
[laBaTb XapaKTEPUCTUKY XMMUYECKUX PEeaKLMi MO YMC/y U COCTaBY MCXOAHbIX BELLECTB U

MPOAYKTOB peakLym; TeryioBOMy 3(heKTy; HanpaBieHUI0 MPOTEKaHUS PeakLym; U3MEHEeHHo
CTENeHeil OKMCNEHUA 3MIEMEHTOB; arperaTHOMY COCTOSIHMIO WCXOAHbIX BELLECTB*  yyacTuio

KaTa/m3aTopa;
0GBbSACHATL W MPUBOAUTL MPUMEPbI BAUSHUS HEKOTOPbIX (HaKTOPOB (MPMpoga pearvpyromx

BELECTB, KOHLIEHTPaLMA BelecTs, [aBfieHne, TemriepaTypa, Karanusatop, MOBEPXHOCTb
COMPUKOCHOBEHVIA PearmpytoLLMX BELLIECTB) Ha CKOPOCTb XMMUUECKMX peaKLiyii;
HabnoaaTh U OMUChbIBATb  YPAaBHEHUS peakuMii  Mexay BellecTBamyi € MOMOLLbHO

eCTECTBEHHOr0 (PYCCKOro WM POAHOIO) A3bIKa U 3blKa XUMIAU;

MPOBOAUTL  OMbITbI, MOATBEPXKAAIOLLME XMMUYECKME CBOICTBA aM(OTEPHLIX OKCUAOB WU
rMOPOKCWAOB; 3aBMCKMOCTb CKOPOCTV XUMMUUYECKOW peakuyy OT pasnnuHbIX (DakTopoB (Mpupofa
pearvpyroLLIMX BELLECTB, KOHLIEHTpaLMs BELUECTB, [aBfeHWe, Temneparypa, KaTainsarop,
MOBEPXHOCTb COMPUKOCHOBEHMS PearvpyHoLLVX BELLECTB),

MeTanpeaMeTHble pe3y/nbTaTbl 06y4eHIs

Yuallmiics A0MKEH YMETb:

onpeAensTb Lenb y4ebHOM AEATENbHOCTY C MOMOLLBIO YUWUTENs 1_CamMOCTOATENbHO, UCKaTh
CPeACTBA €€ OCYLLECTB/IEHMs, paboTas Mo MNaHy, CBEPATb CBOW [ECTBMS C LEMbi0 U Npu
HE0OX0AMMOCTM UCMPABATL OLLMGKM C MOMOLLIbHO YUUTENS U CAMOCTOSTESNTbHO;

COCTaB/1Tb aHHOTALUUIO TEKCTa;
c034aBaTb MOJE/N C BbIENEHNEM CYLLECTBEHHbIX XapaKTePUCTMK 06bEKTa 1 NpeACTaBIeHNEM NX

B NMPOCTPAHCTBEHHO-TPANUECKON UMM 3HAKOBO-CMBO/NYECKOI (hOPME;
ONPeAensiTb BUAbI KNaccuKaLmM (ECTECTBEHHYHO U UCKYCCTBEHHYHO);
OCYLLIECTB/ATb NPAMOE e yKTUBHOE [10Ka3aTeNbCTBO.

Tema 1. Metannbl (16 )

MonoxeHve MeTaioB B lepvoanyeckoin cucTemMe XUMUYECKMX anemeHTos M. W.
MeHpgeneeBa. MeTannmnyeckas KpuUCTaIMYecKasi peLleTka M MeTainyeckast XUMUYECKas CBS3b.
O6Le (msnyeckme cBolicTBa MeTasioB. Crnasbl, MX CBOWCTBA U 3HaYeHME. XUMMUYECKIME CBOICTBA
METa/INIOB KaK BOCCTAHOBUTENEN, a TaKkKe B CBETE WX MOMIOXKEHVSI B 3MEKTPOXMMMYECKOM psdy



HanpsbKeHWiA meTannioB. Koppo3ns MeTassio 1 cnocobbl 60pb0bl ¢ Held. MeTannbl B npupoge. O6Lve
Crocobbl MX MONYYEHMS.

O6Lan xapaKTepucTMKa LLeNoYHbIX MeTas1oB. MeTtannbl B npupoge. O6Lve crnocobbl Mx
nonyyeHns. CTpoeHve aToMoB. LLLenouHble MeTasibl — NPOCTble BeLecTsa. BaxkHeliLve coeiMHeHNs
LLLENOYHbIX METa/IIOB — OKCWABI, FTUAPOKCHABI 1 ConM (X10punabl,KapboHaTbl, Cy/bgaTsl, HUTPaTbI),

X CBOICTBA W MPUMEHEHVE B HAPOAHOM X03AicTBe. KanuinHble yaobpeHus.

O6Lan xapaKTepucTuKa 3nemMeHTOB rnasHoi nogrpynnbl I rpynnbl. CTpoeHVe aToOMOB.
LLlenoyHo3eMenbHble  MeTa/iibl —  MPOCTble  BewlecTBa.  BakHelWlume — coeauHeHWs
LLieNI0YHO3EMESTbHBIX META/IIOB — OKCUABI, MAPOKCUAbI 1 CoMn (XI0puabl, KapboHaTbl, HUTPATbI,
cynbaThbl, hocdaTbl), UX CBONCTBA 1 NPUMEHEHNE B HAPOAHOM XO3AIACTBE.

AMOMUHWIA.  CTpoeHVe atoma, (M3MYecKMe U XMMMWYECKMe CBOMCTBA MPOCTOrO BeLecTsa.
CoeauHeHUS a/IIOMUHMA — OKCUA, U TUA-POKCUL, MX aM(OTepHbIA xapakTep. BaxHeiwme coim
aIlOMUHNA. TTpYMEHEHVIe aNtOMUHIS U €10 COBAUHEHWIA.

>Keneso. CrpoeHue artoMa, (M3MYeCKMe W XUMMYECKMe CBOMCTBA MPOCTOrO  BeLLEeCTBa.
["eHeTnYecKue pagpl Fe** 1 Fe**. BaxHeliluMe CONM xenesa. 3HaueHue xenesa u ero COeANHEHWIA
AN NPUPO/bI M HAPOAHOI0 X03AMCTBA.

JemoHcTpaumn. Obpasupl LIEMOYHbIX Y LLEMOYHO3eMENbHBIX MeTauioB. O6pasubl  CriiaBoB.
B3anmogelicTBrie HaTpus, SUTUS W KanbUys C BOAOA. B3anMOAECTBME HATPMS U MarHus ¢
(ch)nopo,qom. B3anmopeiicTBme MeTa/ifioB ¢ HemeTannamu. onyyeHve ruapokenaos xenesa (1) m

1)}

NabopaTtopHble OnbITbl. 12. B3aymogelicTBME PacTBOPOB KUCMOT M cofeld ¢ MeTasinamu. 13.
O3HakomsieHVie ¢ pydamu >kenesa. 14. OkpalumBaHve njiamMeHW CONAMW LLENOYHbIX MeTannos. 15.
B3anmopelictere KanbUms ¢ BOAOW. 16. lMonyueHve ruapokcuaa KalbUMs W UCCNeLOBaHME €ero
CBOWCTB. 17. [Nony4yeHne rmapoKcuaa aitoMUHNS U UCCNeA0BaHME ero CBOMCTB. 18. B3anmoaeinctamne
Kenesa ¢ consHoi kucnotoid. 19. Monyuenve ruapokenaos xenesa (1) n (1) n usyuenne mx
CBOWCTB.

MpakTnyeckre paboTbl. 1 «PelleHMe 3KCMepUMeHTaNIbHbIX 33fay Ha pacrno3HaBaHue Wt
noslyyeHne CoeMHEHNIA MeTanN0B».

[MpeaMeTHbIe pe3y/bTaTbl 00y4eHuUs

Yyallpines JOMKeH yMeTb:

MCNO/Mb30BaThb MPU XapaKTEPUCTUKE META/VIOB M WX COEAMHEHWUI MOHATUS: «METaIbl», «Psf
aKTMBHOCTU META/I/I0B», «LLENOYHbIE META/NbI», «LLIEIOYHO3EME/bHbIE META/IbI», UCMO/b30BATh MX
NPy XapakKTepucT1Ke MeTa1/1oB;

[laBaTb XapaKTepUCTUKY XUMUYECKMX 3/IEMEHTOB-META/IIOB (LLEMOYHbLIX METasNIoB, MarHus,
Ka/lbLysi, a/IlOMUHMA, Kenie3a) Mo UX MOSIOXKEHUO B epuoanyeckoin cuUcTeMe XUMUYECKUX
anemeHTtoB [. WN. MeHgeneeBa (XMMUYECKUIA 3HaK, MOPSAKOBLIA HOMeEp, Mepuod, rpynmna,
MoArpynna, OTHOCWUTE/IbHAsA aTOMHasf Macca, CTPOeHVe atoma (3apsf s4pa, YMCio MPOTOHOB U
HEWTPOHOB B Aape, O6LLEe 4MCNO 3NEKTPOHOB, pacrpefesieHne 3MeKTPOHOB MO 3M1EKTPOHHbLIM
C/I0sIM), NPOCTOE BELLECTBO, (hopMy/ia, Ha3BaHKe M TUM BbICLLEr0 OKCKAa 1 r’MApPOKCUaA);

Ha3blBaTb COEANHEHNS MET/II0B U COCTaB/IATL UX (HOPMY/IbI MO HA3BaHMIO;

XapaKTepn3oBaTb CTPOEHME, 00LLUME (PU3NYECKME N XMMUYECKME CBOWCTBA MPOCTbIX BELLECTB-
METa/1/10B;

06BACHATL 3aBMCMMOCTb CBOMCTB (MM MPEACKa3blBaTb CBOWCTBA) XUMMYECKMX 3/1EMEHTOB-
MeTaInoB  (pagmyc, MeTa//INYECKMe CBOWCTBA 3/1IEMEHTOB, OKMUC/IMTENIbHO-BOCCTAHOBUTEbHbIE
CBOICTBA 3/1EMEHTOB) M 06pa3yeMblX UMW COEAVMHEHMUIA (KUCNIOTHO-OCHOBHbIE CBOMCTBA BbICLLMX
OKCMAOB W TUAPOKCMAOB, OKMCMUTENbHO-BOCCTAHOBUTENbHbLIE CBOWCTBA) OT MOJIOXKEHMS| B
Meproanyeckoin cucTeme XMMUYECKX anemeHToB 1. V. MeHpeneesa;

ONKMCbIBaTb 06LLIME XMMUYECKME CBOCTBA META/I/IOB C MOMOLLbK) ECTECTBEHHOIO (PYCCKOrO Wn
POAHOr0) A3bIKa U A3blKa XUMUW;

COCTaB/I9Tb  MOJIEKYNAPHbIE YPaBHEHWUS peakUuii, XapakTepusytoLLMX XMMUYEeCKue CBOWCTBA
MET/INIOB M WX COEAVMHEHWA, a TaKkKe 3/1eKTPOHHbIE YpPaBHEHUS MPOLECCOB OKUCMEHMS-
BOCCTAHOB/NEHWS;, YPaBHEHUS 3MEKTPOUTMYECKON AMCCOLMALIMM, MOJEKYNSPHbIE, MONMHbIE U
COKpaLLEeHHble NOHHbIE YPaBHEHUS PeaKLWii C yU4acTUEM 3/IEKTPO/IUTOB;

yCTaHaB/MBaTb MPUYNHHO-CNEACTBEHHbIE CBA3M MEXAY CTPOEHVWEM aToMa, XUMUYECKOM
CBA3bI0, TUMOM KPUCTa/I/IMYECKON peLueT-

KV MET/II0B U UX COEAVHEHWNIA, X OBLLMI (DU3UUECKUMI 1 XUMUYECKVIMI CBOCTBAMU;

OMNKMCbIBaTb XMMWYECKME CBOMCTBA LUEMOYHLIX W LLENOYHO3EMESbHLIX MET/I/IOB, a Takke
IFOMUHIIS 1 XKeNesa U UX COeAMHEHNI C MOMOLLbH eCTECTBEHHOTO (PYCCKOMO UM POAHOIO) Ai3bIKa W
A3bIKa XML,

BbINO/HSATb, HAGNKOAATL U OMUCHIBATL XUMUYECKMIA SKCMIEPUMEHT MO Pacro3HaBaHMKD BaXKHEMLLINX
KaTVOHOB METa/1/10B, MMAPOKCUA-NOHOB;

9KCMEPUMEHTA/ILHO — UCCMedoBaTb — CBOMCTBA  MET&/VIOB UM WX COEAVIHEHWN,  peLuaTthb
3KCMeprMeHTasTbHbIE 33a4K No Teme «MeTasifbl»;

ONKMCbIBaTb XMMUYECKUIA 3KCMEPUMEHT C MOMOLLKO €CTECTBEHHOMO (PYCCKOro WM POAHOro)
A3bIKa U A3bIKa XUMUK,



MPOBOAWTbL PacyeTbl MO XVMMYECKUM (DOPMySiaM U YPaBHEHWSIM PEaKLUWiA, MPOTEKAOLMX C
y4acTvieM MET/II0B U UX COEAVHEHWIA;

obpaLlaTbcsi ¢ MlabopaTopHbIM 060pYA0BaHNEM W HarpeBaTe/lbHbIMIA MPUGopamm B COOTBETCTBUM C
MpaBWIaMM TEXHNKY 6e30MacHOCTY;

Habnto4aTh 3a CBOVCTBaAMI METAIIOB M X COEAVNHEHWIA U ABIEHWAMY, MPOVCXOAALLMMMN C HAMMU;

OMNKMCbIBaTb XVMWYECKMNIA 3KCMEPUMEHT C MOMOLLbHO €CTECTBEHHOIO (PYCCKOrO WM POAHOrO)
SA3bIKa U A3bIKa XUMUK;

AenaTb BbIBOAbI M0 pe3y/ibTaTaM NPOBEAEHHOI0 3KCMEPVMEHTA.

MeTanpesMeTHble pesyNbTaTbl 06yyeHus:

Yyallpincs JOmMKeH yMeTb:

paboTaTb MO COCTaB/IEHHOMY MMaHy, WCMO/b3ysl Hapsily C OCHOBHbIMWA W AOMOSHUTENbHbIE
cpeacTsa (CpaBoYHYHO UTEPATYPY, CIOXKHbIE MPUOOPLI, cpeacTea NKT);

C MOMOLLBID YuMTens OoToupatb [ pelleHns YYebHbIX 3adad Heob6XoAuMble CrioBapy,
SHUMKNOMNEANN, CNPaBOYHMKN, 3NIEKTPOHHbIE ANCKM;

COMOCTaBNSATb M OTOMPaTb UH(OPMaLMIO, MOMYYEHHYH U3 Pa3/INYHbIX UCTOYHWKOB (COBapw,
SHLMKNONeAMM, CrIPaBOYHNKM, 3N1EKTPOHHbIE ANCKK, CETb VIHTEPHET);

NpeAcTaBNATb MH(OPMaUUO B Buae Tabnwuil, CXeM, OMOPHOrO KOHCMeKTa, B TOM 4ucie C
npumeHeHnem cpeacts VIKT;

0hOPM/ISITb CBOW MbIC/I B YCTHOW 11 MUCbMEHHOI peum C YH4ETOM CBOMX YU€EBHbIX N XKU3HEHHbIX
peYEeBbIX CUTYaLMiA, B TOM YMC/ie C NpuMeHeHneM cpeacTs VIKT;

COCTaB/ATb PELIEH3UNIO Ha TEKCT;

OCYLLECTBNSATb A0Ka3aTe/IbCTBO OT MPOTUBHOIO;

onpeaensTb, UCX0Ad U3 Yy4eOHON 3agaun, HeobXOAMMOCTb WCMO/Mb30BaHWS HabMOAEHUS WK
aKcrepuMeHTa.

Tema 2. HemeTannbl (25 v)

OO6LLas xapaKTepuCTVIKa HEMETA/I/IOB: NOJOXEHMe B eproanyeckoli CUCTEME XUMUYECKNX
anemeHToB [. M. MeHgeneeBa, 0COGEHHOCTN CTPOEHMS aTOMOB, 3/1EKTPOOTPMLATENLHOCTL (S0) Kak
Mepa «HEMETIIMYHOCTU», psAg 0. Kpuctasimyeckoe CTPOEHWE HEMETa/I/IOB — MPOCTbLIX BELLECTB.
Annotponus.  ®dusnyecknme CBOIMCTBA HeMeTa/ioB. OTHOCUTENIbHOCTb  MOHATUA  «MEeTa» |
KHEMETSII».

Bopopopa. MonoxeHve Bogopoga B eproanyeckoit cucteMe XUMUYECKUX anemeHTos . W.
MeHgeneeBa. CTpoeHMe aTtoMa U MOJeKy/bl. PU3NYECKME U XMMUYECKME CBOIMCTBA BOAOPOAA, €ro
nony4yeHne N NPUMeHeHMe.

Boga. CtpoeHne Monekynbl. BogopogHask XumMuyeckas CBsisb. du3MYeCKMe CBOICTBA BOAbI.
AHOMa/IMN CBOWCTB BOAbI. MMapothnibHbIE U TMAPOQO6HbIE BeLLecTBa. XMMUYECKME CBOMCTBA BO/b!.
KpyroBopoT Bofbl B npupoje. Bogoounctka. Aspaums Bogpl. bbiToBble (unbTpbl. MUHepa/ibHble
BOZbl. AncTnnMpoBaHHas BOAR, €e NMosyyeHve 1 NpYMeHeHNe.

O6Las xapakTepucTMKa ranoreHoB. CTpoeHue atomoB. [pocTble BeLlecTBa W OCHOBHblE
COeAVHeHWs1 rasoreHoB, WX CBOWNCTBA. KpaTkue cBefeHWst O Xxnope, Gpome, (hTope U wmoge.
MpUMeHeHwe rasioreHoB 1 UX COeLMHEHI B HAPOLHOM XO3AMCTBE.

Cepa. CTpoeHue aToma, a/floTPONus, CBOMCTBA W NPUMEHEHME POMOUYECKON cepbl. OKCUAbl
cepbl (IV) n (VI), ux nonyyeHve, CBOMCTBA M MpuMeHeHVe. CepHas KUCoTa U ee Conu, KX
NPYMeHEHNe B HAPOAHOM Xo3alicTBe. Mpon3BOACTBO CEPHON KUCNOTbI.

A30T. CTpoeHMe aToMa 11 MO/eKy/bl, CBOICTBA NPOCTOr0 BelLecTBa. AMMUaK, CTPOEHNE, CBOMCTBA,
nony4yeHne 1 npumMeHeHve. Conm aMMOHWS, UX CBOMCTBa U npumMeHeHKe. Okenapl asota (1) n (1V).
A30THas KMCNOTa, ee CBOWCTBA U NpUMeHeHWe. HuTpaTbl 1 HATPUTBI, NPo6/ieMa MX COAepXXaHUs B
CENbCKOXO03ANCTBEHHOW NPOAYKLMM. A30THbIE YA0OPEHNS.

doctop. CTpoeHne atoma, annoTponusi, CBOCTBa 6Genoro u KpacHoro docgopa, WX
npvMeHeHne! OCHOBHbIE coeanHeHNs: okema hocdopa (V) v opTodocdopHas K1ucnoTta, gocdarsl.
doctopHble yaobpeHus.

Yrnepog. CTpoeHve atoma, a//loTponus, CBOMCTBA MoaudmKaumii, npuMmeHeHne. OKCuAbl
yrnepoga (1) n (1V), nx ceoiictea u npuMmeHeHne. KapboHaTbl: KanbUMT, cofa, noTail, Ux
3HaYeHe K MPUpoAe 1 KM3HN YeroBeka.

KpemHuit. CTpoeHne aToMa, KPUCTa/IMYECKUIA KPEMHWIA, ero CBOWCTBA M NpumMeHeHre. Okeug,
KpemHus (IV), ero npupogHble pasHOBUAHOCTU. CUNMKaTbl. 3HaYeHWe COeAMHEHUN KPeMHUA B
YKMBOW 1 HEXMBOM Npupoge. MOoHATME O CUNMKATHON NPOMbILLIIEHHOCTW.

[JemoHcTpaumm. O6pasupl ranoreHoB — MPOCTbIX BELLECTB. B3auMogencTBme rasioreHoB C
HaTpveMm, C alloMUHUEM. BbITeCHeHVe x1opoM Opoma WM mofa W3 PacTBOPOB WX COJEN.
B3anmogeincTeuse cepbl C MeTaiami, BOZOPOAOM Y KUC/OPOLOM. B3anmMoJeincTsre KOHLEHT-
PUPOBAHHOM a30THOWM KUCNOTbI C Mefbto. OrNoLLeHre yriem pacTBOPEHHbIX BELLECTB MM ra3os.
BocctaHoBneHne mean m3 ee okcupa yrnem. O6pasibl NPUPOAHbIX COEAVHEHWIA Xopa, Cepbl,
thocthopa, yrnepoga, KpemHus. OO6pasupbl BaXHEMLIMX A7 HAPOAHOr0 XO03SACTBA CyNb(aToB,
HWUTPATOB, Kap6oHaTOB, (hocthaToB. Obpa3Lbl CTEKNA, KepamMyKK, LIEMeHTa.



NabopatopHble onbiTb* 20. TlonyyeHe ¥ pacrnosHasaHve Bogopoga. 21. VccreposaHue
MOBEPXHOCTHOIO HaTSHKEHWS BOAbl. 22. PaCTBOPEHMWE NepMaHraHarta Kaimns Uiy MegHoro Kyrnopoca B
Bode. 23. Imapataums 06e3BoXKeHHOro cynbthata mean (I1), 24. W3rotosneHve runcoBoro
oTneyatka. 25. O3HaKOMMieHMe C KOMMeKUMed ObITOBbIX (nabTpPoB. 26. O3HAKOM/EHME C
COCTaBOM MUVHepasibHOM BOAbl. 27. KauecTBeHHas peakLms Ha rasioreHna-noHbl. 28. MonyyeHve
1 pacno3HaBaHue Kucnopoga. 29. FopeHne cepbl Ha Bo3ayxe M B Kucnopoge. 30. CBolicTea
pa3baBNeHHOM CepHOM KMcnoTbl. 31. M3ydeHne CBOICTB aMMuaka. 32. PacnosHaBaHue coneii
aMmoHus. 33. CBoiicTBa pa3baB/iEHHON a30THOW KWCNOTbl. 34. B3aMMOAeicTBME KOHLIEHT-
PUPOBaHHON a30THOM KMUCNOTbI C Meapbto. 35. MopeHne thocdopa Ha Bo3ayxe M B Kucnopoae. 36.
PacnosHaeaHmne ocatos. 37. FopeHre yrns B Kucnopoge. 38. MonyyeHne yronbHOM KUCIOTbI 1
n3yyeHve ee cBoicTB. 39. [lepexon Kap6oHaTOB B ruapokap6oHatbl. 40. PasnoxeHve
rmapokapboHaTa Hatpms. 41. MonyyeHne KPEMHEBOI KCOTbI U U3YUeHME ee CBOVCTB.

MpakTnyeckre paboTbl. 1. PelleHve 3KkcriepMMeHTasbHbIX 3apadv Mo Teme «[logrpynna -
ra/loreHoB». 2. PellieHre aKcneprMeHTabHbIX 3aa4 Mo TeMe «[loArpynna Kuciopoaa.

3. Mony4eHue, cobrpaHre 1 pacro3HaBaHKe rasos

MpeaMeTHbIe pe3ynbTaTbl 06y4eHNs

Yyalpines JOmMKeH yMeTb:

1CMONb30BaTh MPY XapaKTEPUCTUKE MET//IOB M MX COEAVMHEHWUIA MOHATUS; «HEMETa/IbI»,
«ranoreHbl», «annoTPOMNHbIE BUAOU3MEHEHNS», «KECTKOCTb BOAbI», «BPEMEHHAs YXECTKOCTb BOAbI»,
«TIOCTOSIHHAS YKECTKOCTb BOAbI», «00LLAs YKECTKOCTb BOAbI»;

[laBaTb  XapaKTePUCTUKY XUMWUYECKUX 3/1EMEHTOB-HEMeTa//IoB  (BOAOPOLA, ra/oreHos,
Kucnopogda, cepbl, a3oTa, octopa, Yrnepoaa, KpeMHMS) Mo MX MOMOXEHWO B [leproamyeckoit
CUCTEME XMMMWYECKMX 3nemMeHToB [l. V. MeHfeneeBa (XMMMYECKMIA 3HaK, MOPSAKOBbIA HOMEP,
nepmog, rpynna, MoArpynna, OTHOCUTE/IbHas aTOMHas Macca, CTPOeHWe aToma (3apsig siApa, YMcno
MPOTOHOB M HEMTPOHOB B fApe, OOLLEe YWUC/O 3MIEKTPOHOB, pacrpefefieHne 3M1eKTPOHOB Mo
3/IEKTPOHHbLIM C/10SIM), MPOCTOe BELLEeCTBO, (hOpPMyna, Ha3BaHMe W TWM BbICLUEr0 OKCWUaa W
rMapoKcKaa, Popmyna 1 xapakTep IeTy4ero BOLOPOLHOTO COeANHEHNS);

Ha3blBaTb COEMHEHNS HEMETA/II0B U COCTaB/IATb UX (HOPMY/IbI MO HA3BaHWID;

XapaKTepu3oBaTb CTPOEHUE, 0bLve (M3NYECKME N XMMMUYECKME CBOIMCTBA MPOCTbIX BELLECTB-
HEMeTas1/10B;

06BACHATL 3aBUCUMOCTb CBOMCTB (MM MpeAcKasbiBaTb CBOWCTBA) XMMMUYECKMX 3/1EMEHTOB-
HEMETa/II0B (paguyc, HEMeTa//IMYeCKMe CBOMCTBA 3/1EMEHTOB, OKMC/IMTENIbHO-BOCCTAHOBUTESbHbIE
CBOWCTBa 2/1EMEHTOB) N 00pa3yeMbIX UMW COeJUHEHWIA (KUCNOTHO-OCHOBHbIE CBOWCTBA BbICLLNX
OKCW/IOB W FMAPOKCWOB, NETYUNX BOAOPOAHBIX COEANHEHNIA, OKCA U T €N bl F0- BOCCTAHOBUTE/bHbIE
CBOWCTBA) OT MOMOXKeHVUs B [1eproAMYecKOin CUCTEME XUMMUYECKUX 3nemeHToB M. W.
MeHpeneesa,;

OnucbIBaTb 0OLLIME XMMUYECKME CBONCTBA HEMETA/IIOB C MOMOLLbHO eCTECTBEHHOMO (PYCCKOro
W POAHOTO) SA3bIKa U A3bIKA XUMUWA;

COCTaBNATb MOMEKY/NAPHbIE YPABHEHMSI PeaKLWi, XapaKTepu3yoLMX XMMUYECKWEe CBOINCTBA
HEMETA/IIOB M WX COEAMHEHWUI, a TakKe 3/MEKTPOHHbIE YPaBHEHWSI MPOLECCOB OKMCNEHWS-
BOCCTAHOB/EHWS; YPaBHEHWS 3MEKTPONUTMYECKON AMUCCOLMALMW; MONEKYNsPHble, MONHbIE U
COKpALLEHHbIE VOHHbIE YPaBHEHMSA peakLuii C y4acTUEM 3/IEKTPONTOB;

yCTaHaBNMBaTb MPUYNHHO-CMIEACTBEHHDBIE CBA3M MEX[Y CTPOEHUEM aTOMa, XMMUYECKO CBA3bIO,
TUMOM KPUCT/IIMYECKON PELLIETKA HEMETAUIIOB U UX COEAMHEHWIA, NX 0OLLMMU PU3NYECKMW U X1-
MWYECKMMM CBOVCTBaMU;

OMUCbIBATb XMMMYECKME CBONCTBA BOAOPO/A, Fa/lOreHOB, KWUCOPOAa, Cepbl, a30Ta, hochopa,
rpadmTa, asiMasa, KPEMHUS 1 X COBAMHEHNIA C NOMOLLbKO ECTECTBEHHOIO (PYCCKOro Un POAHOIO0) U
nn 1 n A 3bika XuMny;

OMNKMCbIBAaTb CrocoObl YCTPaHEHUS >KECTKOCTU BOAbl W BbIMOMHATbL C Y)OTBETCTBYHOLLUMIA UM
XUMUYECKMIA SKCTIEPUIMEHT;

BbINO/HATb, HAbMKOAATL W ONKCHIBATL XMUMMUYECKMIA SKCMEPUMC! 1 MO pacno3HaBaHWI0 MOHOB
BOZOPOZA M aMMOHWSI, CY/b(haT-, Kap6o Nat-, CUMKaT-, hocthat-, XNopra-, 6POMUA-, MOAUA-NOHOB;

3KCNEpPUMEHTA/IbHO  WCC/efoBaTb  CBOWCTBA METAIOB WM WX  COEAVHEHWI, peluaTb
3KCMepUMeHTa/IbHbIE 3a4a4n No Teme «HeMeTavb;

OMNUCbIBaTb XMMUYECKUIA SKCMEPUMEHT C MOMOLLbKO eCTeCTBeH-1 1ro (pycckoro uam poaHoro)
A3bIKa U A3bIKa XUMUK;

NPOBOAMTL PacyeTbl MO XMMUYECKMM (hOpPMyNiaM U YPaBHEHMSIM peakLMii, MPOTEKAOLLMX C
y4acTVeM HEMETA/IIOB W MX COEANHEHWIA.

MertarpeaMeTHbIe pe3ynbTarbl 06y4eHns

Yyalpyines JOMKeH yMeTb:

OpraHn30BbLIBaTb Y4e6HOe B3aMMOAECTBYE B Ipynmne (pacnpeaensitb ponuv, AoroBapuBaTbes Apyr
CApPYroMnT. 4.);

npeasuaeTs (MPOrHO3MPOBaTb) NMOCNEACTBUA KONNEKTUBHbIX PELLEHWIA;

MOHVMATb NMPUYUHBLI CBOEFO HEYCnexa 1 HaxoaWTb CNOCcO0bI BbIXOAA U3 3TOIN CUTYaLMK;



B Avanore C Y4uTeNieM Y4uuTbCs BblpabaTbiBaTb KPUTEPUM OLEHKWM W OMpefensiTb CTeneHb
YCMELLUHOCTY BbIMO/IHEHUS CBOE paboTbl M paboTbl BCEX, WCXOAA W3 VIMEIOLMXCH KpUTEPUEB,
COBEPLLIEHCTBOBATb KPUTEPUM OLIEHKI 1 MO/b30BATHCS VMU B XO/E OLIEHKI 1 CAMOOLIEHKY;

OTCTauBaTh CBOO TOUKY 3pEHWS, apryMeHTUPYS ee;

MoATBEPXKAATb apryMeHTbI hakTamu;

KPUTUYHO OTHOCUTBLCS K CBOEMY MHEHWIO;

CAyLaTh ApYrnX, NbITaTbCA MPUHUMATL APYryH TOUKY 3peHWs, ObiTb FOTOBbIM U3MEHUTL CBOKO
TOUKY 3pEHVS;

COCTaB/ATb pehepart no onpeseneHHo hopme;

OCYLLIECTB/1ITb KOCBEHHOE Pa3fie/IMTeNbHOe 0Ka3aTe/bCTBO.

Tema 3. O606LLEHME 3HAHMIA MO XMW 33 KYPC OCHOBHOIA LIKO/bI. MoAroToBKa
K rocyiapcTBeHHOIi nToroBoii attecTauun (MAA)

(14 v)

Meproanyecknin 3akoH W leprognueckasl cMCTeMa XUMWUYECKMX 3nemeHTos M. W.
MeHzeneeBa. ®U3NYECKMIA CMbIC/T MOPSAKOBOrO0 HOMEpa 3/1eMeHTa, HOMEPOB Mepuoga v rpynnbl.
3aKOHOMEPHOCTM U3MEHEHWSI CBOCTB 3/1EMEHTOB 1 MX COEAVHEHWIA B MEPUOAax 1 rpynnax B CBETe
NpeLCTaB/IEHWIA O CTPOEHWI aTOMOB 3/1IEMEHTOB. 3HaueHVe NepnoanyecKoro 3aKoHa.

Buabl XMMUYeCKMX CBS3el M TWUMbl KPUCT/IMHECKMX PELLETOK. B3arMocBs3b CTPOEHUst 1
CBOICTB BELLECTB.

Knaccumkaums XUMUYECKMX peakuuidi MO pas3/IMyHbIM - Mpu3Hakam  (4icno ¥ cocTaB
pearvipytoLLnMX 1 06pa3yrOLLMXCS BELLECTB; HaaMumMe rpaHuubl pasgena as; TersioBon adgeKT;
M3MEeHEeHME CTEMNEeHeN OKWC/IEHNS aTOMOB; UCMO/b30BaHWE KaTa/IM3aTopa; Harpas/ieHne NpoTeKaHms).
CKOpPOCTb XMMMWYECKUX peakumid 1 (hakTopbl, BAUsOWME Ha Hee. O6pPaTUMOCTb XUMMYECKMX
peakLuii 1 crocobbl CMELLEHMSt XUMUYECKOrO paBHOBECKS.

MpocTble M CNoXHble BewlecTBa. MeTa/bl U HeMeTa/bl.  TeHeTUYeCKMe psabl MeTanna,
HemeTasia U nepexogHoro mMetanna. OKeuabl U r’mapokenabl (0CHOBaHWSA, KACNOTbI, aM(hOTepPHbIe
rMAPOKCUAbI),
conn. WX coctaB, Knaccudukaums un  obliMe XMMUYECKMe CBOICTBa B CBETEe  Teopuw
3NEKTPOIUTUYECKON Auccoupmalmn.

Tunbl pacyeTHbIX 3a4ay:BbluMCNeHUs MO XUMUYECKUM YPaBHEHMSIM  KONMYECTBA,
06bema, MacChl BeLLECTBa MO KONMYECTBY, 06bEMY, Macce peareHTOB VN NPOAYKTOB PeaKLmu.

JINYHOCTHbIE Pe3ynbTaThl 06YYeHUs

Yyallpyiicsa aomkeH:

3HaTb W NOHUMATb: OCHOBHbIE UCTOPUYECKME COObITWS, CBSA3aHHbIE C Pa3BUTMEM XUMUL Y
00LLECTBA; AOCTMXKEHMS B 06/1aCTU XMMWW U KyNbTypHble Tpaguumy (B YaCTHOCTW, HayuyHble
Tpaauummn) CBOE CTpaHbl; OGLLEMUPOBbIE AOCTVKEHWSI B 06MACTU XVIMUM; OCHOBHbIE MPUHLMMbI 1
npaBuna OTHOLLEHUS K MPUPOAe; OCHOBbI 3[0POBOr0 00pasa >KM3HWU U 340POBbECOEperaroLLyxX
TEXHOMOMWIA; NpaBWna MOBEAEHUS B Upe3BblUYalHbIX CUTyaLMsiX, CBSI3aHHbIX C  BO3AEVCTBMEM
pasnnyHbIX BELLECTB; OCHOBHbIE NpaBa M 00513aHHOCTW FpaXKaaHuHa (B TOM 4MCMe Yy4allerocs),
CBs3aHHbIE C /IMYHOCTHBIM, MPOGECCUOHANbHBIM 1 YKM3HEHHBIM CaMOOMNPEAENEHNEM; COLMAbHYHO
3HAYMMOCTb 1 COAEPYKaHWe NPOeccuii, CBA3aHHbIX C XUMUEN,

NCMbITbIBATb: YyBCTBO FOPAOCTY 3a POCCUICKYHO XMMUYECKYHD HayKY U YBXKEHME K UCTOPUN ee
Pa3BUTUS; YBAXKEHNE W MPUHATUE JOCTVKEHUIA XMW B MUPE; NOO0BL K MPUPOAE; YBaXKEHNE K OKPY-
Xarowmm (yyalmmes, yuuTensm, poauTensMm U ap.) — YMeTb CAyllaTb M CAblWaTb MapTHEpa,
NpW3HaBaTb NPaBO KaXK0ro Ha COGCTBEHHOE MHEHMWe, MPUHUMATb PELLEHNS C YUeTOM MO3NLMIA BCEX
YYaCTHWKOB; YyBCTBO MPEKPACHOr0 U 3CTETUYECKMX YyBCTB Ha, OCHOBE 3HAKOMCTBA C MMPOM BELLIECTB
N UX NPEBPALLEHWIA; CaMOYBaXKEHME 1 AMOLIMIOHAIbHO-MONOXMTEIbHOE OTHOLLIEHME K CE0E;

NPU3HaBaTb: LIEHHOCTb 3[10pPOBbS (CBOEIO W APYrMX NHOAeit); He0OX0AMMOCTb CaMOBbIPXKEHUS,
camopeasi13aLyn, CouMaibHOro NPU3HaHNS;

0CO3HaBaTb: FOTOBHOCTb (MM HEroTOBHOCTb) K CaMOCTOSITE/bHLIM MOCTYNKaM W AeNCTBUAM,
OTBETCTBEHHOCTb 3a WX pe3y/bTaTbl; FOTOBHOCTb (MM HErOTOBHOCTb) OTKPbITO BblpaXaTb W
OTCTamBaTb CBOH MO3ULINIO 1 KPUTUYHO OTHOCUTLCS K CBOMIM MOCTYTMKaM;

NPOSIBNATb: 3KOMOrMYECKOe CO3HaHWE; A06POXKeNnaTeNlbHOCTb, AOBEPVE W BHUMATENbHOCTL K
NOAAM, TOTOBHOCTb K COTPYAHWYECTBY M APY>K6E, OKa3aHWMI0 NMOMOLLM TeM, KTO B HEl HY)XXAAeTCs;
0000LLEHHbIV, YCTOMUMBBLI W U30MpaTeNbHbIA  MO3HABAaTENbHbIA  WHTEPEC, WHULMATUBY W
N0BO3HATENBHOCTL B M3YUYEHUM MMpPa BELLECTB U PEaKLWIA; LieneyCTPEMIEHHOCTb U HAaCTONYMBOCTL B
[AOCTWKEHWW LiENeld, TOTOBHOCTb K MPEOAONEHNI0 TPYAHOCTEN; YOEXAEHHOCTb B BO3MOXHOCTY
Mo3HaHWs NPUPOAbI, HEOOXOAMMOCTM Pa3yMHOI0 MUCMO/Mb30BaHWS OCTVXKEHUIA HAYKN 1 TEXHOMOT WA
[19 pa3BUTYS 06LLECTBA;



YMeTb: YyCTaHaB/MBaTb CBA3b MEXAY LENbH W3YYEHUs XUMUA W TeMm, A1 4Yero OHa
ocyluecTBnsieTca (MOTMBaMM); BbIMOMHATb KOPPUIMPYIOLLYIO CaMOOLIEHKY, 3aK/HuatoLLyocs B
KOHTPO/1e 3a NPOLECCOM U3YYeHUst XUMUM U BHECEHMN KOPPEKTUBOB, COOTBETCTBYHOLLMX 3Tarnam u
crnoco6am m3y4veHns Kypca XMMUK; BbIMOJTHATL PETPOCMEKTVBHYHO CaMOOLIEHKY, 3aK/THOUaKOLLYHOCS B
OLleHKe npovecca v peynbTaTa U3yyYeHns Kypca XMWY OCHOBHOW LLUKO/IbI, MNOABEAEHNM UTOTOB Ha
OCHOBE COOTHECEHMS LIENEN 1 pesynbTaToB; CTPOUTb XXM3HEHHbIE M NPOGECCUOHA/bHBIE MaHbl C
YUYETOM KOHKPETHbIX COLMAIbHO-UCTOPUYECKUX, MOUTUYECKMX W 3KOHOMWUYECKMX YC/OBWUIA;
0CO3HaBaTb COOCTBEHHbIE LIEHHOCTW W COOTBETCTBME MPUHUMAEMBIM B XXMU3HU PELLEHWAM; BECTU
Avanor Ha OCHOBE PaBHOMPAaBHbIX OTHOLUEHWUIA N B3aUMHOIO YBaXKEHUS; BbIAENATb HPABCTBEHHBIN
acrekT noBefeHMst U COOTHOCUTbL MOCTYNKW (CBOW M APYrMX Ntofei) U COObITUA C MPUHATLIMK
3TUYECKMMM HOpPMaMmW; B Mpedenax CBOMX BO3MOXKHOCTEN NPOTUBOAENCTBOBATb [AENCTBUSM U
B/INAHWAM, MPEeLCTaBNAIOLMM YIPO3Y XKU3HW, 300POBbI0 1 6€30MaCHOCTM JIMYHOCTY 1 06LLIECTBa.

4, TEMATNYECKOE I‘IﬂAHI/IPOBQ\HI/IE
C OMPEAENEHMEM OCHOBHbIX BNAOB YYEBHOW AEATE/IbHOCTW
8 Knacc

Ne Tembl Konnyectso | XapakKTepucTMKa OCHOBHbIX BUA0OB
n/n yacoB [eAaTeNIbHOCTU YYeHnKa
(Ha ypoBHe y4ebHbIX AeCTBWNIA)

1 BeegeHuve 54 ® XapaKTepun3oBaTb OCHOBHble MeToAbl

MO3HaHWA: HabnojeHue, W3MepeHue,

3KCMEPUMEHT;

e ONWCbIBaTb CBOKCTBA TBEPABIX,

XUOKMX, ra3006pasHbIX BELLECTB,

BbIZeNAA UX CYLLLECTBEHHbIE NPU3HAKY;

e 110/1b30BaTHCH NabopaTopHbLIM

06opyaoBaHMeM 1 NOCYL0W;

e cOONtOgaTh  npaBwna  6e30MacHoiA

paboTbl NPU NPOBELEHUN OMbITOB.

e /ICN0/b30BaTb nprobpeTeHHble
3HaHWs ans 3KONOrnyecku
rpamoTHOro noBeaeHns B

OKpy>KaltoLLeii cpefe.

2 ATOMbI XMIMWNYECKNX 9y e pacKpbiBaTb  CMbIC/T  OCHOBHbIX
3/IEMEHTOB XUMUYECKUX NOHATUI «aToOM»,
«MONEKYNa», «XUMUYECKNIA 3NEMEHT,
«npocToe BELLECTBOY, «CNoXKHoe
BELLECTBO»,  MCMOMb3ysS  3HAKOBYHO
CUCTEMY XUMUW;




e Ha3blBaTb XUMNYECKNE INNIEMEHTDI;

® packpblBaTtb CMbICN
Nepuogunyeckoro 3aKoHa a.n.
MeHgeneesa;

e OQOBACHATL  (PM3MYECKMIA  CMBbICH
atToMHoro  (MopsAKoBOro)  Homepa
XMMWUYECKOr0  3/1eMeHTa,  HOMEPOB
rpynnsl U nepuoja B NepuoAnYecKom
cucteme .. MeHgeneesa,;

e 00ODBACHATbL 3aKOHOMEpPHOCTU
N3MEHEHMS CTPOEHMSI aTOMOB, CBOMCTB
3/IEMEHTOB B npefjenax  MasbIX
MepurosoB W rNaBHbIX MOArPYNM;

e XapaKTepu3oBaTb XUMUYECKME
aneMeHTbl (0T BOZOpOfa A0 Kabuus)
Ha  OCHOBE WX  TMOJIOXKEHUA B
NneproaNYecKoi cucteme
O.W. MeHpeneeBa 1 0COGEHHOCTel
CTPOEHUSA X aTOMOB;

e COCTaB/IATb CXEMbl CTPOEHMSA aTOMOB
nepBbIX 20 3/1EMEHTOB MEPUOANYECKOIA
cuctembl J.1. MeHaeneesa;

e packpbiBaTb  CMbIC/T  MOHATWIA:

«XnMm4yeckasn CBA3b»,
«INEKTPOOTPULIATENIBHOCTb»;
e XapaKTepnsoBaTb 3aBUCMMOCTb

(hM3nYeCKmNX CBOWCTB BELLECTB OT Tuna
KPUCTaNNNYECKO PELLETKM;

e OMpeaensTb BWUA XMMWYECKOI CBA3M
B HEOPraHNYEeCKNX COEANHEHMSIX;

e 13006pakaTb  CXeMbl  CTPOEHMS
MONEKY/l  BELUeCTB,  06pa3oBaHHbIX
pasHbIMU BUAAMW XUMUYECKNX CBSA3EN.
® BbIUNCNATb OTHOCUTESIbHYHO
MOJIEKY/IIPHYI0 1N MOMSPHYK  MacChbl
BELLIECTB.

e BbIABUIaTb " NpOoBEPATH
3KCNepUMEH T aNIbHO rMnoTesbl 0
XMMWYECKMX CBOWCTBaX BEWECTB Ha
OCHOBE UX COCTaBa 1 CTPOEHMS;

e XapakTepu3oBaTb BelecTsa Mo
cocTaBy, CTPOEHMO U CBOWCTBAM,
ycTaHaBBaTb MPUYNHHO-
CNefICTBEHHbIE CBA3M MEXXAY AaHHbIMU
XapaKTepucTUKaMM BELLECTBa;

e 00LEKTUBHO oueHnBaTb
MHopMaunio 0 BewecTsBax U
XMMUYECKUX npoLeccax;

. KPUTUYECKM OTHOCUTBHCA K
nceBaoHay4HOMN nHdopMaLum,
Hel06pOCOBECTHOIA pekname B

CpeACcTBax MaccoBOii MH(hopMaLMK.

[NpocTble BelllecTBa

64

e  XapaKTepu3oBaTb (DM3MYeECKMe U




XUMWYECKME  CBOWCTBA  MPOCTbIX
BELLECTB: KMC/IOpo/a 1 BOA0POAa;

e ro/lyyaTh, COGMpaTb KMC/MOPOA W
BOZIOPOA;

e pacrosHaBaTb  OMbITHLIM  MyTEM
rasoobpasHble BeLLECTBA:  KMCMOPOA,

BOZOPOA;

e  packpblBaThb CMbICN 3aKoHa
ABoragpo;

e packpbiBaTb  CMbIC/ MOHATWI
«Ternn0BOM adpekT peakummn»,

«MONIAPHBIA 06BEM.

e XapaKkTepu3oBaTb  BewlecTBa MO
cocTaBy, CTPOEHWO U CBOWCTBAM,
ycTaHaBMBaTb MPUYNHHO-
CNefCTBEHHbIE CBA3M MEXXAY AaHHbIMU
XapaKTepucTUKaMM BELLECTBa;

e 00LEKTUBHO oueHmBaTb
WHopMaumw 0  BewecTBax U
XMMWUYECKUX npoLieccax;

e  KPUTUYECKM OTHOCUTbCA K
MCceBLOHAY HOI nHhopmaLm,
He06pPOCOBECTHOM pekname B
cpefcTBax MaccoBoii MHopMaLMK.

CoelMHEHUS XUMUNYECKNX
3/IEMEHTOB

15y

e packKpbIBaTb CMbICN NOHATUSA
«BaJIEHTHOCTb», MUCMO/b3Ys1 3HAKOBYHO
CUCTEMY XUMUW;

e ONpefeNnATb COCTaB BeWecTB Mo WX
(hopmynam;

e ONpefeNndTb  Ba/leHTHOCTb  aToma
3NeMeHTa B COeAMHEHWSIX;

e COCTaB/ATb  (hOPMY/Nbl  OGMHAPHbIX
COEANHEHWNIA;

e BbIUMCNATb MacCcOoBYHO L0710
XUMUYECKOro 3MeMeHTa no opmysne
COeivHeHUs;

e Ha3blBaTb COEAUHEHUS  U3YYEHHbIX
K/laCCOB HEOPraHMYeCKNX BeLLeCTB;

e XapaKTepu3oBaTb  (M3MYeckme  ”
XUMUYECKME  CBOMCTBA  OCHOBHbIX
K/laccoB HeOpraHM4ecknUX BeLLECTB:
OKCWA0B, KUCNOT, OCHOBaHWIA, CONEN;

e OnpeaensThb MPVHaANEXHOCTb
BELeCTB K OnpefeneHHOMY Kraccy
COEANHEHWNIA;

e COCTaBNATb thopmy bl
HEOPraHN4ecKnx COeAMHEHNIA
M3yYeHHbIX KNaccoB;

e MPOBOANTL ONbIThI, MOATBEPXKAAIOLME
XUMUYECKME CBOMCTBA  M3YYEHHbIX
K/laCCOB HEOPraHNYeCKUX BeLLeCTB;

e pacno3HaBaTb  OMbITHbIM  MyTeM
pacTBOPbl KWCMOT W LWenoyerd Mo




M3MEHEHMIO OKPAaCKN MHAMKATOPA;

e XapaKTepun3oBaTh B3aMMOCBA3b MeXay
Knaccamu HeopraHNYecKmnx
COeANHEHIA.

e OLEHMBATb  B/IUSHWE  XMMWYECKOTO
3arpsA3HeHNs OKpYXKatoLLeid cpedpbl Ha
OpraHu3M 4YesioBeKa;

e [PaMOTHO 06paLLaTLCA C BELLECTBAMM
B NMOBCEAHEBHOM XXM3HM.

e XapaKkTepu3oBaTb  BellecTBa MO

COCTaBy, CTPOEHUD U CBOMCTBAM,

yCTaHaBMBaTb MPUYUHHO-

CNeACTBEHHblE CBA3W MeXXAY [AaHHbIMU

XapakTepucTuKaM BELLEeCTBa;

e 00BbEKTUBHO OLeHMBaTb

MHopMauMio 0 BewecTsBax U

XUMUYECKHMX NpoLeccax;

® KPUTUYECKHU OTHOCUTbCA K
MCeBLOHAYUHOIA WHhopmaLuu,
HeZ06pOCOBECTHOM pekname B
CpefcTBax MaccoBoi MHopMaLMK.

3MeHeHWs, nporcxoasiLpe ¢
BeLecTBaMm

13y

e pa3nnyaTh XMMUYECKUE 1 (DU3NYecKie
SIBNEHUS;

e PacKpbiBaTb  CMbIC/T  OCHOBHOIO
XUMUYECKOTO TMOHATUS «XMMUYecKas
peakuus», ~ WUCMOMb3ys  3HAKOBYHO
CUCTEMY XUMUUK;

e HasblBaTb MPU3HAKM W YC/IOBWSA
NPOTEKAHNS XUMUYECKIX PeaKLWiA;

e BbISIB/NATH Mpu3HaKw,
CBMAETENbCTBYIOWIME O MPOTEKAHWUM
XUMUYECKOI peakuum npu

BbINOMHEHMN XMMMWUYECKOTO ONbITa;

e COCTaBNSATb YPaBHEHMSI XMMUYECKUX
peakuui;

® packpbIBaTb CMbICN 3aKOHOB
COXpaHeHNs Macchbl BELLLECTB,
MOCTOSIHCTBA ~ COCTaBa,  aTOMHO-
MOMNEKYNAPHOIN Teopuu;

® BbIYNC/ATb KOMMYECTBO, 06BLEM WM
maccy BellecTBa MO  KOMMYeCTBY,
ob6beMy, Macce peareHTOB  Wu
MPOAYKTOB peakuuu;

e onpeaensTb ™n XUMUYECKIMX
peakuuii;

e KnaccupuumpoBathb XVMUYECKME
peakLuy no pasfiMyHbIM Npru3HaKam;

e XapakTepu3oBaTb BewecTBa Mo

cocTaBy, CTPOEHNIO U CBOWCTBAM,

yCTaHaBNMBaTb MPUYUHHO-
CneACcTBEHHbIE CBA3N Me>Xay
JaHHbIMU XapaKTepucTukamin

BellecTBa,




COCTaBNATb YPaBHEHWS1 peaKuyid,

COOTBETCTBYHLMNX
nocnefoBaTeNbHOCTMW NPeBpaLLeHuii
HeopraHn4yecKunx BELLECTB
pasnnyHbIX K1accoB;

00BbEKTUBHO OLleHMBaTb

WHopMaunio 0  BelecTBax U
XMMWUYECKUX NpoLieccax;

KpUTUYECKN OTHOCUTbCA K
NceBOHay4YHOA NHopmaLmu,
HeAoOpOCOBECTHOW  pekname B
CpefCcTBax MaccoBo MHopMaLnK;
0CO3HaBaTb 3HaueHue
TeOopeTUYECKUX 3HAHWIA MO XUMUK
A8 NPaKTUYECKOW [edaTeNbHOCTM
YesnoBeK.

PacTBopeHue. Peakuun
MOHHOro0 06bMeHa 1
OKNCNUTENbHO-
BOCCTAHOBUTE/IbHbIE peakLnn

204

XapaKTepusoBaTb  (hM3NYECKME W
XUMUYECKME CBOICTBA BOApI;

pacKpbIBaTh CMbIC MOHATMS
«pacTBOp»;

BbIUNCNATb MaCCOBYO [0/
PaCTBOPEHHOIO BELLLECTBA B PaCTBOPE;
MPUroTOBNATL pacTBopbl c

OMpefeneHHoONn  MaccoBOW  Aonen
PacTBOPEHHOI 0 BELLECTBA;
PacKpbIBaTb CMbIC/T MOHATUIA «UOH,
«KATUOH», «@HUOH», «3NEKTPONUTBI»,
«HE3NeKTPONIUTbI»,
«3NIeKTPO/INTUYECKAA AuccoLMaLmn»,
«OKUCNUTENb», «CTEMeHb OKUCNEHUS»
«BOCCTAHOBUTE/b, «OKWCIEHME,
«BOCCTaHOB/EHMEY;

onpegenstb  CTeMeHb  OKWCMIEHUS
aTomMa 3/1eMeHTa B COeAVHEHUN;

pacKpbIBaTb CMbICN Teopuu
3NeKTPONIMTUYECKOI AnccoumaLmm;
COCTaBNATh ypaBHeHUs

ANEKTPONNTUYECKON  AuUccoumaumn
KWCNOT, LWeNoYeit, conei;

06bACHATL  CYWHOCTbL  Mpouecca
3NeKTPONUTUYECKOW Auccoumaumm u
peakLuii MOHHOTO 06MeHa;
COCTaB/MATb MOJSIHbIE M COKPALLEHHbIE
MOHHbIE YPaBHEHWS peakLuym 06MeHa;
onpeaensTb BO3MOXXHOCTb
npoTekaHus peakLuii MNOHHOTIO
06MmeHa;

NPOBOAUTb peakumm,
noATBePXAatoLLMe KauyeCTBEHHbIi
COCTaB Pa3/INYHbIX BELLECTB;
onpegenstb OKMCANTENb "
BOCCTAHOBUTESb;

COCTaB/IAThb ypaBHEHUS




OKMCNNTENIbHO-BOCCTAHOBUTE/IbHbIX

peakuuii;

e XapakTepu3oBaTb  BellecTsBa MO

cocTaBy, CTPOEHWO U CBOWCTBAM,

ycTaHasBaTb MPUYNHHO-

CNeLCTBEHHblE CBA3N MEXXAY AaHHbIMU

XapakTepucTuKaMu BeLLecTBa;

® COCTAaBMATb MOMEKYNAPHbIE U NOMHblE

MOHHbIE YpaBHEHWSI MO COKPALLEHHbIM

VOHHBLIM YPaBHEHUAM;

e MPOrHO31POBaTh CNoco6HOCTb

BeLeCTBa NPOSBSTb OKUCANTE/bHbIE

UMW BOCCTAHOBWTENbHbIE CBOWCTBA C

y4eTOoM cTeneHei OKMCNEHNS

3/1EMEHT OB, BXOAALLMX B €r0 COCTas;

e COCTaBMATb YpaBHEHUS  peakLuid,

COOTBETCTBYHLLMX

nocnefoBaTeNbHOCTY  MpeBpaLLeHNi

HEOpPraHM4ecknxX BeLLeCTB PasinyHbIX

KNaccos;

e 00bEKTMBHO OLeHMBaTb
MH(opMaLMilo 0 BelecTBax U
XMMUYECKUMX NpoLeccax;

e  KpPUTMYECKN OTHOCUTbCA K
MceBoHay4HON MHhopmaumu,
HeJOOpPOCOBECTHOW  pekname B
CpeAcTBax MaccoBoi MHopMaLmm;

e 0CO3HaBaTb 3HayeHne
TEeopeTUYECKUX 3HaHWIA MO XUMuK Ans
NpaKkTUYecKon JesATeNbHOCTH
YyesioBekK.
Bcero 68
9 Knacc
Ne Tembl Konun4yecTBo | XapaKTepuUCcTUKa OCHOBHbLIX BUA0B
n/n yacoB [eATeNIbHOCTM yYeHNKa
(Ha ypoBHe y4ebHbIX AelicTBUIA)
1 BeepgeHve. Obuwas 10y ® packpbiBaTb  CMbIC/T  OCHOBHbIX

XapaKTepucTmKa XMMUYECKUX
3/1eMEHTOB U XUMUYECKUX
peakuwii. Meproanyecknii
3aKOH U Nepuroguyeckas
cucTeMa XMMUYECKNX
anemeHTOoB [.N. MeHaeneeBa.

XUMUYECKUX MOHATUI «aTOM»,
«MOJIEKYNIa», «XUMUYECKUIA 3N1EMEHT,
«TpoCTOoe BELLLECTBO, «CNOXHOE
BELLECTBO»,  WUCMOMb3yss  3HAKOBYIO

CUCTEMY XUMUU,
e HasblBaTb XMMWUYECKME 3MIEMEHTHI,

® packpblBatb CMbICN
Nepuogunyeckoro 3aKoHa a.n.
MeHpeneesa;

e O00bACHATb  (DM3MYECKUIA  CMbICN
aToMHoro  (nopsigKkoBoro)  Homepa
XUMUYECKOr0  3/IeMEHTa,  HOMEpOB




rpynnbl U nepuoda B MEPUOANYECKON

cucteme .. MeHaeneesa,;

e  00BACHATH 3aKOHOMEPHOCTU

M3MEHEHNSI CTPOEHUS aTOMOB, CBOWCTB

3NleMEHTOB B Mpefenax  MabIX

Nep1oAoB ¥ rNaBHbIX NOArpynn;

e  XapakTepus3oBaTb XUMUYeCKme

3NeMeHTbI (OT BOZOPOAA [0 KaNbLus) Ha

OCHOBe nx MONOXKeHUs B

NepuoLNYecKol cucteme

O.V. MeHpeneeBa 1 0cobeHHoCTeN

CTPOEHUSsI UX aTOMOB;

COCTaBMIATb CXeMbl CTPOEHUSI aTOMOB

nepsbiX 20 31eMEHTOB NepUOAMNYECKOi

cuctemsbl O.1. MeHaeneesa;

e COCTaB/ATH ypaBHEHNS
3NEKTPONUTNYECKOM Avccoumanum
KUCNOT, LLLENOYEN, COneld;

e 00BACHATL  CYLWHOCTb  Mpouecca
3NIeKTPONUTUYECKOA Auccoumanmmn u
peakL1in MIOHHOrO 06MEHa;

e COCTaB/NATb MOSIHbIE W COKpaLLEHHble
VOHHbIE YPaBHEHUA peakuny 06MeHa;

e OnpeaensThb BO3MOXHOCTb
npoTeKaHus peakumi NOHHOI0
o0bMeHa.

e BblBUraTb " NpoBepPATH
3KCNEepUMEHTANbHO  rUNoTesbl 0
XMMWUYEeCKUX CBOWCTBAx BeLeCcTB Ha
OCHOBe UX COCTaBa U CTPOEeHUS;

e XapaKkTepu3oBaTb  BelecTBa NO
cocTasy, CTPOEHMIO W CBOWCTBaAM,
yCTaHaBMBaThb MPUYUHHO-
CNeAiCTBEHHbIE CBA3N MeXKAY AaHHbIMM
XapakTepucTUKamy BeLeCcTBa,;

© 06bEKTVIBHO OLEHMBATb UH(hOPMALIMIO

0 BELLeCTBaX ¥ XMMUYECKMX NpoLieccax;

® KPUTUYECKM 0THOCUTHCA K
nceBAoHayYHOM MHchopMaLmn,
He106POCOBEC THOI pekname B

cpeacTBax MaccoBoi MHGopMaLn;

® COCTaBNATb  YpaBHEHUs  peakuuii,
COOTBETCTBYHLLX
nocnefoBaTeNbHOCTW  MpPeBpaLLeHuit
HEOPraHWYeCKNX BELLECTB  PasnnYHbIX
Knaccos;

e COCTaBNATb MONEKYNSPHbIE U MONHbIE
NOHHblE YpPaBHEHUSI MO COKPALLEHHbIM
NOHHBIM YPaBHEHHSIM.




MeTansnsbl.
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e Ha3blBaTb XUMNYECKNE INEMEHTDI;

® packpblBatb CMbICN
Nepuogunyeckoro 3aKoHa a.n.
MeHpeneesa;

e O00bACHATb  (DM3MYECKUIA  CMbICN
aToMHoro  (nopsigKoBOro)  Homepa
XMUMWYECKOr0  3/IeMEHTa,  HOMEpOB
rpynnel U nepuoga B MePUOANYECKON
cucteme .. MeHgeneesa,;

e 0OBACHATL 3aKOHOMEPHOCTM
N3MEHEeHMs CTPOEHWS aTOMOB, CBOWCTB
3/IEMEHTOB B Mpefenax  MajbIX
MepyoLOB Y rNMaBHbIX NOArPYNM;

e  XapakTepus3osaTb XUMMYECKME
3/71IeEMeHTbI (0T BOLOPOZA [0 KasibLms) Ha
OCHOBe nx MOJIOXKEHNA B
NepuoANYeCKO cucteme
O.W. MeHpeneeBa 1 0COGEHHOCTEN
CTPOEHUSA X aTOMOB;

e COCTaB/IATb CXEMbl CTPOEHMSA aTOMOB
nepsbiX 20 371EMEHTOB MEpPUOLNYECKON
cuctemsbl J.1. MeHpaeneesa;

e XapaKTepu3osaTtb B3aMMOCBA3b
MeXy  COCTaBOM, CTPOEHVEM MU
CBOWCTBaMM MeTa/OB;

e (COCTaB/ATb  (QOPMY/bl  OMHAPHbIX
COeANHEHWNIA;

e COCTaB/IATb YPaBHEHUA XUMMUYECKMX
peakuuii;

e OnpeaensTb OKMCAWTENb 7
BOCCTAHOBUTESb;

e COCTaB/ATH ypaBHeHUS
OKMCNNTENIbHO-BOCCTAHOBUTE/TbHbIX
peakLuii;

e Ha3blBaTb (HaKTOPbl, BAMSIOLLME Ha
CKOPOCTb XMMMWYECKOW peakuuu;

e [PaMOTHO obpaLarbes c
BeLLEeCTBaMM B MOBCEAHEBHOW XXM3HN

e OMKMCbIBaTb CBOCTBA TBEPABIX,
XXWAKKX, ra3006pasHbIX BELLECTB,
BbIE/NINIA UX CYLLECTBEHHbIE MPUSHAKY;

e M10/1b30BaTHCA NabopaTopHbIM
060py0BaHNEM 1 NOCY/ON;

e cobnogaTb npaBuna 6e3onacHoin
paboTbl NPU NPOBEAEHU OMbITOB;

o BblABMraTb " NPOBEPATH
3KCnepuMeHTaNnbHO rMnoTesbl 0
XUMUYECKNX CBOMCTBAX BELECTB Ha
OCHOBE MX COCTaBa M CTPOEHUS, WX
CMOCOBGHOCTY BCTYNaTb B XUMUYECKUE
peakuuu, O XxapakTepe W NPOAYKTax
Pa3NYHbIX XUMUYECKUX PeaKLmii;

o XapaKkTepn3oBaTh BellecTBa No




CcoCTaBy, CTPOEHWIO W CBOWCTBaM,
ycTaHaBmMBaTb MPUYKHHO-
CNeLCTBEHHbIE CBA3WN MEXXAY AaHHbIMM
XapakTepucTUKaMu BeLLecTBa;
o COCTaBNATb MOJEKYSAPHbIE U
MONMHble  WOHHble  YypaBHeHWs Mo
COKpALLEHHbIM WOHHbIM YPaBHEHUSIM;
o NPOrHO3MpoBaTb  CMOCOGHOCTb
BeLeCTBa MPOSBNATbL OKUCIUTENbHbIE
WM BOCCTAHOBUTE/bHbIE CBOWCTBA C
y4yeTOoM cTeneHein OKUCNEHMA
3M1EMEHT OB, BXOAALLMX B €r0 COCTas;
o COCTaBNATH ypaBHeHus
peakuyi, COOTBETCTBYHOLLMX
nocnefoBaTeNbHOCTY npespaLleHuii
HeopraHW4yecknx BeLEeCTB PasMyHbIX
KNnaccos;
e 06LEKTUBHO OLeHMBaTb
MH(opMaUMKl0 O  BewecTBax WU
XUMUYECKMX NpoLieccax;

® KPUTUYECKN OTHOCUTbCA K
rnceBAoHay4HOM nHhopMaLmu,
He06pOCOBECTHOIA pekname B

cpeAcTBax MaccoBOi MHGopMaLN.

HemeTtannsbl.
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e Ha3blBaTb XUMNYECKNE INEMEHTDI;

® packpbiBaTb CMbICN
Nepuogunyeckoro 3aKoHa a.n.
MeHfeneesa;

e O00bACHATb  (DM3MYECKWUIA  CMbICN
aTOMHOro  (NOps4KOBOro)  Homepa
XMUMWYECKOr0  3/IeMEHTa,  HOMEpOB
rpynnel U nepuofa B MepUOANYECKON
cucteme .. MeHgeneesa,;

e 0OBACHATL 3aKOHOMEPHOCTM
N3MEHEHMS CTPOEHWS aTOMOB, CBOWCTB
3/IEMEHTOB B Mpefenax  MajbIX
NMepuosoB W rNaBHbIX MOAMPYNM,;

e  XapaKTepu3osaTb XUMUYecKme
3emMeHTbI (OT BOAOPOA [0 KanbLms) Ha
OCHOBE nx MOJIOXKEHNA B
nepuoanYecKoi cucteme
O.1. MeHpeneeBa 1 0COGEHHOCTeN
CTPOEHUSA X aTOMOB;

e COCTaB/IATb CXEMbl CTPOEHMS aTOMOB
nepBbiX 20 3/1eMEHTOB MEPUOANYECKON
cuctembl .M. MeHpeneesa,

e XapaKTepu3osaTb B3aMMOCBA3b
MeXy  COCTaBOM, CTPOEHVEM WU
CBOWCTBaMM  METa/ifIoB;  COCTaBAATb
(hopMy bl BUHAPHBIX COEANHEHNIA;

e COCTaB/IATb YpPaBHEHUA XUMUYECKNX
peakuuii;

e Onpefenstb OKWC/INTESb "




BOCCTaHOBUTE/b;

e COCTaBNATb ypaBHeHUs
OKMCNNTENIbHO-BOCCTAHOBUTE/IbHBIX
peakLuuii;

e COCTaB/ATb MO/HbIE U COKPALLEHHbIE
MOHHbIE YpaBHEHNS peakuum 06MeHa;

e OnpegensiTb BO3MOXXHOCTb
NPOTEKaHNS peakUmin MOHHOro 06MeHa;
e HasblBaTb (haKTOPbl, BAMAIOLLME HA
CKOPOCTb XMMMWYECKOW peaKuuu;

e XapaKTepu3oBaTb B3aMMOCBSI3b
MeX[y  COCTaBOM,  CTPOEHMEM U
CBOWCTBaMM HEMETA//IOB;

e POBOAMTb OMbITbl MO MOAYYEHNIO,
COOMPaHMIO N U3YYEHUHO XUMUYECKMX
CBOWCTB ~ rasoobpasHbiX  BeLlecTB:
YINeKUCNOro rasa, aMMuaKa;

e pacnos3HaBaTb  OMbITHbIM  MNyTEM
rasoobpasHble BELLECTBA: YrNEKUCAbINA
ras n amMuax;

e [PamMOTHO obpaLarbes c
BELLLeCTBaMU B NOBCEAHEBHOM YXN3HU

e OMKMCbIBaTb CBOMCTBA TBEPADIX,
XXMIAKMX, ra3000pasHbIX BeLLECTB,
BbIZEeNIAA UX CYLLECTBEHHbIE NPU3HAKY;

e 10/1b30BaTHCSA NnabopaTopHbIM
060opyaoBaHMEM U MOCYOW;

e cobnofatb npaswna 6e30macHoM
paboTbl MPU NPOBEAEHUN OMbITOB;

) BblABUraTb " NpoBepPATH
3KCnepuMeH T anbHO rmnoTesbl 0
XVMWYECKMX CBOCTBAX BeWEeCTB Ha
OCHOBE WX COCTaBa W CTPOEHUs, KX
CMOCOGHOCTY BCTYNaTb B XUMMUYECKNME
peakuuu, O XxapakTepe W MpoAyKTax
PasNYHbIX XUMUYECKNX peakLyii;

. XapaKkTepu3oBaTh BELECTBa Mo
cocTaBy, CTPOEHUIO W CBOIiCTBaM,
yCTaHaBMBaTh NPUYUHHO-

CNeACTBEHHbIE CBA3N MEXKAY AaHHbIMY
XapaKTepucTVKaMU BELLLECTBa;

. COCTaBNsAThb MONEKYNsPHbIE U
MOMHbIE  MOHHblE  YpaBHEHUs MO
COKpALLEHHbIM MOHHbIM YPaBHEHUSM;

. MPOrHO3MPOBaThb  CMOCOGHOCTb
BELIECTBA NpPOSBNSATb OKUCIUTENbHbIE
WM BOCCTAHOBUTENbHbIE CBOCTBA C
y4eTOM cTeneHen OKVCNEHUS
3N1EMEHT OB, BXOAAILLMX B €70 COCTaB;

. COCTaBNsATh ypaBHeHus
peakLuii, COOTBETCTBYHLLX
nocnefoBaTeNbHOCTU  MPEBpALLEHMiA
HEOPraHMYecKNX BELLECTB Pa3/MyHbIX




Knaccos;

e 00BbEKTUBHO OLeHMBaTb
WH(opMaunio 0  BewecTBax WU
XUMUYECKUX npoLeccax;

e  KpUTUYECKM 0THOCUTbCA K
nceBaoHayYHo NHdopMaLmK,
He06POCOBECTHOM pekname B
CpeacTBax MaccoBoi MH(opMaLN;

. NCMOMb30BaTh

NpPNo6pPe TEeHHbIE 3HaHs ans

3KONOTNYeCKN rpaMOTHOrO MOBeAEHNS B
OKpy>KatoLLeli cpese;

o BblABMrATb W MPOBEPATb
3KCNepUMeH T abHO rMnoTesbl 0
XMMWYECKNX CBOMCTBAX BELWECTB Ha
OCHOBE VX COCTaBa W CTPOEHWSs, WX
CMOCOGHOCTY BCTYNaTb B XUMWYECKME
peakuun, O XapakTepe M MpoayKTax
Pa3INYHbIX XMMUYECKNX pPeaKLMiA.

O606LLEHe 3HAHWIA MO XMMUWN 3@
KYPC OCHOBHOIA LLKO/1bI. [M0AroToBKa
K rocyapCTBEHHOI NTOrOBOA
arrectauum (TA)
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e packpblBaTb  CMbICT ~ OCHOBHbIX
XUMUYECKUX MOHATUI «aToM»,
«MONEKYNa», «XUMUYECKUIA 3NEMEHT»,
«MpocToe BELLLECTBO, «CNOXHOe
BELIECTBO»,  MCMOMb3ys  3HAKOBYHO

CUCTEMY XUMUN;
e HasblBaTb XUMUYECKME 3/IEMEHTHI;

e packpbiBaTb CMbICN
Nepuogunyeckoro 3aKoHa a.n.
MeHpeneesa;

e O00bACHATb  (DM3MYECKUIA  CMbICN
aToMHoro  (nopsiaKkoBoro)  Homepa
XMMWYECKOr0  3/IeMEHTa,  HOMEpOB
rpynnel U nepuoga B MepUOANYECKON
cucteme .. MeHaeneesa,

e 00OBACHATbL 3aKOHOMEPHOCTK
N3MEHEeHMs CTPOEHWS aTOMOB, CBOWCTB
3/IEMEHTOB B Mpefenax  MajbIX
MepuosoB 1 rNaBHbIX MOArPYNM;

e  XapaKTepus3osaTb XUMUYeCcKme
3M1eMeHTbI (0T BOLOPOAA [0 KasibLms) Ha
OCHOBe nx MOJIOXKEHNA B
nepuoanYecKoi cucteme
O.1. MeHpeneeBa 1 0COGEHHOCTel
CTPOEHUA X aTOMOB;

COCTaB/IATb CXeMbl CTPOEHUS aTOMOB
nepBbIX 20 371EMEHTOB NepUOANYECKON
cuctembl .. MeHpeneesa;

® packpbiBaTb CMbIC/I NOHATUIA:

«XVMMUYECKast CBA3bY,
«3NIEKTPOOTPULIATENILHOCTb;
e  XapaKTepusoBaTb 3aBUCKMOCTb

(hr3MUeCKMX CBOICTB BELLECTB OT TUNa
KPUCTaNINYECKOI PELLETKM;




e OnpeaensTb BUA XMMWUYECKOW CBA3M
B HEOPraHWYeCKMX COeANHEHUSX;

e y306paxaTb  CXEMbl CTPOEHUs
MONEKYN  BELIECTB,  06pa30BaHHbIX
pasHbIMU BUJAMN XUMUYECKNX CBSI3ei;
e  XapaKTepu3oBaTb B3aMMOCBSA3b
MeX[Ay  COCTaBOM, CTPOEHVWEM WU
CBOWMCTBaMW METAINIOB U HEMETA//I0B;

. XapaKTepn3oBaTb (Pu3nyeckme U
XUMUYECKME CBOWCTBA  OCHOBHbIX
KMacCoB  HEOPraHMYeCKMX  BELLECTB:
OKCWAO0B, KMUCMOT, OCHOBaHWIA, CONe;

e onpeaensTb ™n XUMUYECKMX
peakuuii;

e XapakTepu3oBaTb  (hM3NYECKME W
XUMUYeCKme CBOIiCTBaA MPOCTbIX
BELLIECTB;

e KnaccmguumpoBaThb XUMWYECKME
peakLuy No pasfIMyHbIM NprU3HaKam;

e Ha3blBaTb  COEAVMHEHUS  U3YYEHHbIX
K/lacCOB HEOPraHMYecKnx BeLLEeCTB;

e XapakTepm3oBaTb  (DM3NYECKMe U
XUMUYECKME  CBOMCTBA  OCHOBHbIX
KNaccoB  HeOpraHWYeckmx  BeLlecTB:
OKCWA0B, KWUC/MOT, OCHOBaHWIA, CONel;

e OnpeaenaTb MPUHAANEXHOCTb
BELECTB K OMNPeAeneHHOMY  Knaccy
COeANHEHWIA;

® COCTaB/ATb (hopmy bl
HeopraHnyecknx COeAVHeHNiA
M3yYeHHbIX K/1acCoB;

® COCTaB/NATb ypaBHEHUS
3NEKTPONUTUYECKON Aviccoumanunm

KWCNOT, LWenoYeid, cone;
© XapaKTepn3oBaTb B3aMMOCBS3b MEXMY

Knaccamu HEopraHW4ecKmnx
COEANHEHWNIA;
o BblABMraTb " NpPOBEPATH

3KCMEPUMEHTAbHO ~ TUMOTE3bl O
XUMWYECKMX CBOICTBAX BELECTB Ha
OCHOBE WX COCTaBa M CTPOEHUs, UX
CNOCOGHOCTY BCTYNAaTb B XMMUYECKME
peakuuu, 0 XxapakTepe W NpoayKTax
pasNYHbIX XMMUYECKIX peaKLmii;

° XapakKTepun3osaThb BeWleCTBa Mo
COCTaBy, CTPOEHUIO U CBOMCTBAM,
YCTaHaBmBaTb MPUYNUHHO-

CNefCTBEHHbIE CBSA3N MEXKAY [AaHHbIMY
XapakTepucTIKaMM BELLIECTBA;

. COCTaBMATb MONEKYNSiPHblE 1
MOMHbIE  WOHHbIE  YpaBHEHUS MO
COKPALLEHHbIM VOHHbIM YPABHEHNSIM;

. MPOrHO3MpOBaThb  CMOCOBHOCTb




BeleCTBa MPOABIATL OKACAUTENbHbIE
Wi BOCCTAHOBUTE/bHbIE CBOWCTBA C
y4eToM cTeneHeil OKMUCTIeHNs
3NeMEHT OB, BXOAALLMX B €0 COCTas;
. COCTaBNATh ypaBHeHuS
peakuui, COOTBETCTBYHLLNX
nocnefoBaTeNbHOCT  MpeBpaLLeHinil
HEOPraHWYecknx BELECTB  PasfnYHbIX
KNaccos;
e 00LEKTUBHO OLEHNBATb
WHopMaLMio 0 BelecTBax U
XMMUYECKMX NPOLIeccax;

e KPUTWYECKN O0THOCUTLCA K
MCeBLOHAY HOV UHopmaLuu,
HeJ06pPOCOBEC THOIA pekname B
cpefcTBax MaccoBoii MHopmaLmm;

. NCnoNb30BaTh
npro6peTeHHbIE 3HaHus ans

9KOMIOrMYECKN TPaMOTHOrO NOBEAEHNS B
OKpy>KatoLLeli cpese;

 BbIABUrATb " NpoBepPSTh
3KCNepUMeH T a/lbHO rMNoTesbl 0
XUMUYECKNX CBOMCTBAaX BEWECTB Ha
OCHOBE WX COCTaBa W CTPOEHMS, WX
CMOCOBGHOCTY BCTYNaTb B XUMUYECKME
peakuun, O XapakTepe M npoayKTax
Pa3MYHbIX XUMUYECKUX PEAKLINIA.
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7. OMMCAHNE YYEBHO-METOANYECKOIO U
MATEPUNAJIbHO-TEXHUYECKOI'O OBECIEYEHNA
OBPA3OBATEJ/IbHOW AEATE/IbHOCTW

Y4yebHOo — MeToAMNYeCKOe obecneyeHve

1. MpumMepHas nporpamMmmMa 0CHOBHOIO 06LLero 06pa3oBaHus Mo XMmum (6a30BbIin YPOBEHD).

2. ABTOpCKas nporpamma  O.C.'abpuensHa, CcoOOTBeTCTBYOWas dDegepasbHOMY
[ocymapcTBeHHOMY 06pa3oBaTe/lbHOMY CTaHZapTy OCHOBHOrO  06Liero 06pa3oBaHus U
ponyuleHHas — MuHWUCTepCTBOM — 06pa3oBaHuMs UM Haykum  Poccuiickoii  ®epepauum
(O.C.lr'abpuensH [lporpamma Kypca xumum gnsa 8-9 KraccoB 06LLe06pa3oBaTe/lbHbIX
yupexgaeruin / O.C.IMabpuensH. — M.: [poda, 2015r.).

3. labpuensH, O.C. Xumua. 8 knacc: yueb. gna obuieobpasoBatenibHbIX yupexaeHuin /0.C.
abpvensH.-2-e n3g,. ctepeotun.- M.: poda, 2016r..

4. TabpuensH, O.C. Xumua. 9 knacc: yyebHuk /O.C. abpuensH, B.W. Cusornasos, C.A.
Cnagkos. -M.: poda, 2017r.

5. MabpwuensH, O. C. HacTonbHasa KHura yuntens. Xumus. 9 K n.: Metogmuyeckoe nocobme / O.
C. MabpuensH, W. I'. Octpoymos.- M.: poda, 2010

6. MabpuensH, O. C. Xvmus. 9 Knacc: KOHTPO/IbHbIE U MPOBEPOYHbIE paboTbl K y4ebHKKY O. C.
MabpuensHa «Xumumsa. 9 / O. C. labpuensH, M. H. bepeskuH, A. A. Ywakosa 1 gp. — M.:
Opoda, 2009r.

7. FabpuensH, O. C. N3yyaem xumunto B 9 K.: anagaktudeckme matepuansl / O. C. FabpuensH,
W. I". Octpoymos.- M.: bauk natoc, 2009r.




8. MabpuensH, O. C. Xumunsa B TecTax, 3adadax, ynpaxHeHusx. 8— 9 kn. / O. C. [abpuensH,
H. M. Bockob6oiHmkoBa.-M.: [poda, 2009r.
[lononHWTenbHasA ninTepaTypa:
1. Annkbeposa J1.FO., Pykk H.C. Mone3Has xumus: 3agaum n uctopum. — M.: poda, 2008.
2. MabpmensH O.C., Bockob6oiHnkoBa H.IM. Xnmus B TecTax, 3agadax v ynpaxHeHusx. 8-9
Knaccbl. YuyebHoe nocobue 415 06LLe06pa3oBaTeNibHbIX yupexaeHuin. — M.: Apoda, 2006.
3. MabpuensH O.C., Mpowneuos A.H. Xumus. PernoHanbHble onumnumagbl. 8-11 knaccbl.
— M.: Apodpa, 2008.
4. CaBesnbeB A.E. OCHOBHbIe MOHATKA 1 3aKOHbI XUMUK. XUMUYECKME peakLmu.
8-9 knaccbl. — M.: Opoda, 2008.
5. CtenvH b.4., Annkbeposa J1.KO. 3aHumatesibHble 3aaHnst U 3(eKTHbIE OMbITbl MO XUMUW.
— M.: Apodpa, 2008.
6. LLtpemnnep I".. LLKONbHbI CNOBapb XMMUYECKNX NOHATUIA U TEPMUHOB.
— M.: Apodgpa, 2008.

CD KomnneKT 3M1eKTPOHHbIX NOCO6MiA Mo Kypcy xumun. (8-11 knacc).
CD BupTyasnbHas nabopaTtopus

MaTepuranbHO-TEXHUYECKOe 06ecneyeHme

[ns 06yyeHns yyalimxcs OCHOBHOW LUKO/bI B COOTBETCTBUM € TpeboBaHMAMU DefepasibHOro
rocyfapCTBeHHOro 06pa3oBaTeNbHOr0 CTaHAapTa HeobxoAuMa peanusaunst 4esTeNbHOCTHOrO
nogxofa. [edTenbHOCTHbIA NOAX0 TpebyeT NOCTOSHHOM OMOpbI NpoLiecca 06yYeHUs XMMUK Ha
[AEMOHCTPALMOHHBIA  3KCMEPUMEHT, MPaKTUYECKMe 3aHATUS U 71abopaTopHble  OMbIThl,
BbIMO/HAEMbIE yyawmmumcs. KabuHeT XMMWM  OCHALLEH KOMMAEKTOM [EeMOHCTPALMOHHOIO 1
nabopaTopHOro 060pyAoBaHMA MO XUMUW AN OCHOBHOW LWKOMbl. B kabuHeTe Xumum
OCYLLECTBNAKOTCA KakK YpO4yHas, TaKk W BHeypouHas (opMbl Yy4ebHO-BOCNMTATEbHON
[esTenbHOCTM € yyawmmmes. OcHalleHne B 6onblieil yacTW COOTBETCTBYeT [lepeyHto
060pyf0oBaHNSA KabuHeTa XUMUW U BKIKOYAET PasfinyHble TUMbl CPeACTB 00yuyeHus. Bonbluyto
yacTb  060OpyAOBaHMA  COCTaBAAOT  y4yeOHO-MpakTU4Yeckoe U y4yebHO-nabopaTopHoe
obopyfoBaHMe, B TOM U4WC/le KOMM/EKT HaTypasibHbIX OOBLEKTOB, MOZeNW, npubopbl K
WHCTPYMEHTbI /191 NPOBeLEeHNA AEMOHCTPaLUUiA U NPaKTUYeCKUX 3aHATUIA, AeMOHCTPaLMOHHbIE
Tabnu1Lbl, BUAEO, Mefya OCHALLeHMe.

B KOMMMEKT TEXHUYECKMX W WH(POPMALMOHHO-KOMMYHUKATUBHBIX CPeACcTB 00y4YeHUs
BXOJAT: annapatypa [1d 3anucel U BOCMPOU3BELEHWUS ayamo- W BUAEOUH(opMaLuK,
KOMMbIOTEP, MyNbTUMeAMA NPOEKTOP, A0CKa C MHTEPAKTUBHOW NPUCTaBKOM, KONEKUUS Meama-
pecypcos, BbIXo4 B VIHTepHeT.

cnonb3oBaHWe 3NEKTPOHHBIX CPEACTB 06yUYeHUs NO3BONSIOT:

e aKTMBM3NPOBaTb [eATENbHOCTb  Obywvarolimxcs, nonyyaTs  0o/nee  BbICOKME
KayeCTBEeHHbIe pe3y/ibTaTbl 06yYeHNs;

e Mpu noarotoBke Kk EM3 obecrneunBaTb CaMOCTOATENILHOCTb B OBNaJEHUM
COAepXKaHneMm Kypca.

e (hopmuposatb VKT - KOMNETEHTHOCTb, CMOCOGCTBYIOLLYHO YCMELHOCTU B Y4eOHOW
[eATeNlbHOCTY;

e (popmuposatb YY[;

HaTypa/bHble 06beKT bl



HaTypa/ibHble 06bEKTbI, UCMOMb3yeMbIE B 06YUYEHUN XMMUW, BK/KOYAOT B Ce6s KOMNEKLMN
MUHEPAIOB MU TOPHbIX MOPOA, METaN/IoB U CMaBoB, MUHEpasibHbIX YA06PeHWiA, nnacTmacc,
KayuyKOB, BO/TOKOH U T. [1.

O3HakoMneHne yyauuxeca ¢ 06pa3u,a|v|1/| MCXOAHbIX BEWLECTB, MOYNPOAYKTOB N TOTOBbIX
|/|3,u,en|/||7| NO3BOMAET NOJTYYUTb HarngagHoe npeacrtaBneHne 06 3Tnx Matepuanax, UX BHELLUHEM
BUAE, a TaKXXe 0 HEKOTOPbIX Cbl/l3|/|l-leCKI/IX CBOICTBAX.

XUMUYeCKme peak TVBbl U MaTepuasbl

O6palyeHre €O MHOTUMK BellecTBaMn TpebyeT CTPOroro Co6M0AEHMS NPaBua TEXHUKM
6e30MacHOCTX, OCOGEHHO MPW BbIMOIHEHUM OMbITOB CaMUMM yyalimmucs. Bce Heobxogumbie
Mepbl NPeAoCTOPOXXHOCTU YKasaHbl B COOTBETCTBYHOLLMX JOKYMEHTaX U UHCTPYKLUSIX.

Xumunyeckast nabopaTopHasi nocyaa, annapaThl 1 NPUGOPBI

Xumunueckas nocyaa nofpasnensieTcs Ha Ase rpynnbl: Ans BbINOAHEHWS OMbITOB YYallMMUCS
1 IEMOHCTPALOHHBIX OMbITOB.

Mpu6opbl, annapatbl U YCTAHOBKW, WCMOMb3yEMbIE Ha YpPOKax XUMWUM, NOAPa3AenstoT Ha
OCHOBE NPOTEKAOLLMX B HUX (IN3NUECKMX N XUMUYECKUX.

Mogenu

O6bekTamu MOAeNnnpoBaHNA B XMMUN ABMAKOTCA aTOMbl, MONEKY/bl, KPUCTas/ibl, 3aBOACKNE
annaparsbl, a TakXKe nponcxoadilne npouecchbl.

B npenogaBaHUMM XWMUW WCMONb3YHOTCS MOAENM KPUCTANNIMYECKUX PELLETOK anmasa,
rpaguta, cepsbl, ocopa, okecnaa yrnepoga(ly), noBapeHHOW Conn, NbAa, oaa, XKenesa, Meau,
MarHus, Habopbl MOfeNeit aTOMOB /19 COCTaB/IEHNS LIAPOCTEPIKHEBBIX MOAE/EV MOMEKY/I.

YyebHble NOCOOUA HA MeYaTHO OCHOBE

B npouecce 06y4yeHUs XMMUM  UCNOMb3YKOTCA Crefylowme Tabnuubl  NOCTOAHHOMO
3KCMoHMpoBaHuA: «llepuofnyeckas cucTema XUMUYeckux anemeHTos [O.U. MeHpeneesa»,
«Tabnmua pacTBOPUMOCTM  KUCNOT, OCHOBAaHWA W  CONei», «DNEeKTPOXUMUYECKUIA pAaj
HanpsHKeHWA MeTannoB», «KpyroBopoT BeLLECTB B MPUPOAE» W Ap.

[N opraHusauyMu CamoCTOSTeNbHOW paboTbl 06YyYaloLMXCs Ha YpOKax MCMoNb3yoT
Pa3Ho06pasHble AWAAKTUYECKUE MaTepuasbl: TETPaau Ha MeyaTHON OCHOBE WU OTAE/NbHbIE
paboune NUCTbl — WHCTPYKLMKM, KAapTOUYKM C 3afaHUAMW Pa3HOl CTEneHU TPYAHOCTM ANS
U3y4YeHnst HOBOTO MaTepuana, CaMONPOBEPKM U KOHTPOMS 3HAHUIA YuaLLUXCS.

ana obecneyeHnst 6e30MacHoOro TpyAa B KabnHeTe XUMUN UMEETCH:

MPOTMBOMNOXApPHbIi NHBEHTaPb

anTeyky ¢ HAGOPOM MeAMKAMEHTOB U NePeBS30YHbIX CPEACTB;
VHCTPYKLMIO MO NpaBuiamM 6e30MacHOCTY Tpyda Ans 06y4atoLLMXcs
XKYPHa/ perucTpaLmm UHCTPYKTaxa no npasuiam 6e30nacHoCTYM Tpyaa.



8. MNAHNPYEMBbIE PE3Y/IbTATbI N3YYUEHUA YUYEBHOI O NMPEAMETA

I/Isyqume XAMUN B OCHOBHOI LUKONE 36T BO3MOXHOCTb AOCTUYL  Cneayowmx
pe3ynbTaToB B HanpaB/€HUN JINUHOCTHOI O Pa3BUTUA:

(hopMMpoBaHMe YyBCTBA FOPAOCTM 33 POCCUICKYHO XMMUYECKYIO HAYKY;
(hopMMpoBaHME LIENOCTHOrO MMPOBO33PEHUS, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO PasBUTWS HayKM W OOLLECTBEHHONM MPaKTWKW, a TaKkKe CouuanbHOMY,
Ky/bTYPHOMY, 13bIKOBOMY 1 lyXOBHOMY MHOr006pa3nio COBPEMEHHOIO MUPa;
(hopMMpOBaHMEe OTBETCTBEHHOIO OTHOLLIEHMS K YYEHWIO, FTOTOBHOCTU M CMOCOGHOCTK
K CamopasBMTUIO M CaM000Opa30oBaHWMIO Ha OCHOBE MOTMBaUMM K OOYYEeHWIO U
NO3HaHWIO, BbIGOPY NPOPUILHOIO 06pa30BaHNA Ha OCHOBE MH(OPMALMK O CYLLECT-
BYHOLLMX MPOdECCUIX N IMYHbIX NPOPECCUOHANBbHBIX NPeANOYTEHNIA, 0CO3HAHHOMY
MOCTPOEHMIO  MHAMBUAYA/IbHOM  00pa30oBaTeNlbHOM  TPaeKTopUM € YYETOM
YCTONYMBbLIX NO3HABATE/bHbIX NHTEPECOB;

(hopMMpOBaHME  KOMMYHMKATMBHOW  KOMMETEHTHOCTM B  06pa3oBaTe/bHOWA,
00LLECTBEHHO MO/E3HOM, y4ebHO-MNCCNeA0BaTeNbCKON, TBOPYECKOW M APYTMX BuaaxX
AEeATeNbHOCTM; (POPMMPOBAHME LIEHHOCTU 3[,0POBOr0 M 6e30MacHOro o6pasa XM3HW;
YCBOEHMe MPaBu/T MHAVMBUAYAbHOTO M KONMEKTUBHOIO 6e30MacHOro MoBeAeHust B
ype3sBblYaHbIX CUTYaLMUSX, YTPOXKAIOLLMX XXN3HW 1 340POBbLIO NHOAEN;
(hopMMpoOBaHME MO3HABaTeNbHOW M VMH(OPMALMOHHON KynbTypbl, B TOM 4uce
pa3BUTME HaBbIKOB CaMOCTOSTE/IbHOM PaboTbl C Yy4eOHbIMU NOCOGUAMU, KHUraMu,
AOCTYMHbIMA MHCTPYMEHTaMU U TEXHUYECKUMMW CpeacTBamy MHBDOPMaLMOHHBIX
TEXHOJOTUIA;

(hopMMPOBaHNE OCHOB 3KOMIOMMYECKOrO CO3HAHWSI Ha OCHOBE MPU3HAHMSA LEEHHOCTM
XW3HM BO BCEX €€ MPOSIBMEHMSX M HEOOXOAMMOCTM OTBETCTBEHHOrO, GEpeXXHOro
OTHOLLIEHMS K OKPY>KatoLLER cpeae;

pasBWTUE TOTOBHOCTM K PELUeHMI0 TBOPYECKMX 3afay, YMEHWS HaxoAuTb
afjeKBaTHble Cnocobbl NOBeAEHMS U B3aMMOAENCTBUA C MapTHEpamMuM BO BpeMS
y4yebHON W BHey4yebHOW [esTeNbHOCTW, CMOCOBHOCTM OLeHMBaTb MNPO6IEMHbIE
cUTyauuyM W OMepaTMBHO MNPUHMMATb OTBETCTBEHHbIE PELUEHUS B PasMYHbIX
NPOAYKTMBHbIX BUAAX AedaTeNbHOCTM (yyebHas MOMCKOBO-MCCNeA0BaTENbCKas,
KNy6Hasi, MPOeKTHas, KPY>KKoBasi 1 T. .).

MeTanpegMeTHbIMW pe3y/ibTaTaMn 0CBOEHMS1 OCHOBHOI 06pa3oBaTe/IbHON NPOrpaMMbl
OCHOBHOr0 06L1ero 06pasoBaHNs ABNSKOTCA:

OB/lafleHVe HaBblKaMW CaMOCTOSATENIbHOrO  MPUOBPETEHUs  HOBbLIX — 3HAHWIA,
opraHusauum y4yebHoON AesTenbHOCTU, MOUCKA CPEeSCTB €€ OCYLLECTB/IEHNS;

YyMeHWe M/1aHnpoBaTb MyTU [JOCTVDKEHWSI LENel Ha OCHOBE CaMOCTOSTENbHOIO
aHanm3a ycnoBuii 1 CpeAcTB LOCTVKEHUS 3TUX Liefield, BblAeNATb albTepHaTUBHbIE
CMoco6bl JOCTMXKEHUA Lienn M BblbMpaTh Havbonee ahheKTUBHBLIA cnocob, ocy-
LWeCTBNATb MO3HaBaTE/IbHYIO Peti/IEKCUI0 B OTHOLLUEHWUM [EeACTBUIA MO PELLEHUIO
y4ebHbIX 1 NO3HaBaTe/bHbIX 3aJay;

MOHMMaHVe Npo6/eMbl, YMEHWe CTaBUTb BOMPOChLI, BblABMIaTb FMMoTe3y, AaBaTb
onpefeneHns  MOHATWAM,  KnaccuuuMpoBaTh, CTPYKTYpMpoBaTb — MaTepuvarn,
MPOBOAMTL  3KCMEPVUMEHTbI,  apryMeHTMpOBaTb  COGCTBEHHYHD  MO3ULMIO,
(hopMynMpoBaThb BbIBOAbI U 3aK/THOUEHMS;

(hopMmMpoBaHME W pa3BUTUE KOMMETEHTHOCTM B 061aCTW  WUCMO/Mb30BaHUS
MHCTPYMEHTOB U TEXHUYECKMX CPEACTB  MH(OPMALMOHHBLIX  TEXHOMOTUiA
(KOMNbIOTEPOB M MPOrpaMMHOr0 06ecneyveHns) Kak MHCTPYMEHTa/lbHOM OCHOBBI
pasBUTUA KOMMYHMKATVMBHbIX W MO3HABaTe/IbHbIX YHMBEPCATbHbIX Y4eOHbIX
AEACTBUNA;

YyMeHWe M3B/eKaTb UH(OPMALMIO U3 Pas/IMYHbIX UCTOYHUKOB (BKItOYas CpefcTBa
MaccoBoi  MHGOpPMauUMKM, KOMMAKT-AWCKM Y4eBGHOr0 HasHa4yeHWsi, Pecypcbl



VHTepHeTa), yMeHne CBOGOAHO MOMb30BaTbCA CrPaBOYHOM NUTEPaTypor, B TOM
ynucne W Ha 3NEKTPOHHbLIX HOCUTENSX, CO6MAATb HOPMbl MH(OPMAaLUOHHOM
n36MpaTenlbHOCTH, ITUKU;

YMeHWe Ha NpaKTUKe MO0Mb30BaTbCA OCHOBHLIMU JIOTUYECKUMU MPUEMaMK,
MeToAaMn HabMAeHNs, MOAENMPOBaHMSA, OOBACHEHMS, peLleHUs npobnem,
NPOrHO3VPOBaHUA 1 ap.;

YMeHWe OpraHu30BaTb CBOK >XKM3Hb B COOTBETCTBMM C MPEACTaBMEHUSMU O
3[l0pPOBOM 06pa3se XXM3HMW, NpaBax U 0653aHHOCTAX FPpaXaaHKHa, LLEHHOCTAX ObITHS,
KyNbTYpbl 1 COLMa/IbHOr0 B3aUMOENCTBUS;

YMeHWe BbIMONHATL MO3HAaBaTe/lbHble W MNPaKTUYecKMe 3afaHusi, B TOM 4ucne
NMPOEKTHbIE;

(hopMMpOBaHNE YMEHWUS CaMOCTOSATENIbHO U apryMeHTMPOBaHHO OLEHWBaTb CBOW
JEeACTBMS W [EACTBMA  OAHOK/MIACCHWKOB,  COAepXaTeflbHO  060CHOBbIBas
NpPaBUIbLHOCTL WM OWMGOYHOCTb pe3ynbTaTa M cnocoba AeCTBUSA, afeKBaTHO
OLeHMBaTb OOBLEKTMBHYHO TPYAHOCTb Kak Mepy (PakTM4YecKoro wav npegnonarae-
MOF0 pacxofa PecypcoB Ha peLleHue 3afayn, a TakkKe CBOM BO3MOXHOCTU B
AOCTVKEHUN LIeNN ONpeaenéHHON CNOXHOCTY;

yMeHuWe paboTaTb B rpynne — 3(heKTUBHO COTPYAHMYATb U B3aMMOZAENCTBOBATb Ha
OCHOBE KOOPAMHALUMW pasnnyHbIX MO3MUMIA NPW BbipabOTKE 06WEro pelleHusi B
COBMECTHON  AeATeNbHOCTW;  CAywaTb  MapTHépa,  (JOpMynupoBaTh U
apryMeHTpoBaTb CBOE MHEHWE, KOPPEKTHO OTCTamBaTb CBOK) MO3MLMIO U KOOPAW-
HMpoBaTb €€ C MOo3uuMeil NapTHEPOB, B TOM 4UC/e B CUTyauun CTOMKHOBEHMSA
MHTEPECOB; MPOAYKTVBHO pa3pellaTb KOH(MIMKT Ha OCHOBE Y4éTa WMHTEpPEecoB U
no3uuMiA BCEX €ero y4yaCTHMKOB, MOMCKA W OLUEHKM albTePHATMBHbLIX CMOCO60B
paspeLLeHns KOH(INKTOB.

MpeAMeTHbIMM pe3ynibTaTaMn OCBOEHWUS OCHOBHOW 06pa3oBaTe/lbHO Mporpammbl
OCHOBHOr0 06L1ero 06pasoBaHus ABNAKOTCA:

0CO3HaHVWEe OOBLEKTMBHOM 3HAYMMOCTM OCHOB XMMWYECKON HayKuM Kak 06/1acTu
COBPEMEHHOI0 eCTeCTBO3HaHWS,, KOMMOHEHTa OO0LLEl Ky/nbTypbl U MPaKTUYECKON
[eATENbHOCTM YeN0BEKA B YC/TOBUAX BO3PaCTalOLEN «XUMU3aLUM» MHOTUX cdep
XXW3HW  COBPEMEHHOrO O0OLWIeCTBa; OCO3HAHME XMMMWUYECKMX  MpeBpaLleHul
HEOPraHNYeCKNX N OPraHNYeCKUX BELLECTB KaK OCHOBbI MHOTUX SIBIEHUIA YXMBOW 1
HEXXMBOW NPUPOAbI; yraybneHve NpeCcTaBeHNn 0 MaTepyabHOM eANHCTBE MUPA;
OBNafileHMe 0CHOBaMM XUMMWYECKONM rpaMOTHOCTMW: CMOCOBHOCTbIO aHaNM3MpoBaTh U
00BLEKTMBHO OLEHMBATb XKM3HEHHbIE CUTYaLMK, CBA3AHHbIE C XMMMUENA, HaBblKamMm
6e30MacHOro obpaLleHuns ¢ BeLLecTBaMu, UCMO/b3yeMbIMU B MOBCEAHEBHOW XKN3HM;
YMEHVEM aHa/IM3MpoBaTh U NIaHMPOBaTb 3KOMOrMYecKn 6e30macHOe NoBefeHue B
Liensx coepexxeHns 300pP0Bbs U OKPYXKatoLLIEN cpeabl;

(hopMMpOBaHME MEPBOHAYa/IbHbIX  CUCTEMATM3MPOBAHHbLIX MPeACTaBNeHUl O
BELUECTBAX, WX MPEBPALLEHMAX W MNPaKTUYECKOM MNPUMEHEHWUW; OBNajeHune
MOHSATWIAHBLIM annapaTom U CUMBO/IMYECKUM $13bIKOM XUMUW Ha YPOBHE, AOCTYMHOM
noapocTKam;

(hopMMpOBaHME YMEHWIN yCTaHaBNMBaTb CBA3M MEXAY peanbHO HabnrAaembiMm
XUMUYECKMMUN SIBEHMAMM U MPOLIeccaMm, NPOUCXOAALLMMY B MUKPOMUPE aTOMOB
1 MONEKY, 06BACHATb NPUYUHBI MHOr006pa3ns BELLECTB, 3aBUCUMOCTb UX CBOICTB
OT CcOoCTaBa W CTPOEHWs, a TakXe O0OYC/MOBNEHHOCTb MPUMEHEHNSA BELLECTB
0COBEHHOCTSIMU WX CBOIACTB;

NpUo6peTeHMe OnbiTa MPUMEHEHNSI XUMUYECKMX METOZIOB M3YYeHs BELLLECTB W KX
MpeBpaLLeHnii: HabnoAeHUe 3a CBOWCTBAMM BELUECTB, YCMOBUSMM MPOTEKaHMs
XUMUYECKNUX  peakLuii; NpOBeAeHVWe OMbITOB U HECMOXHbIX  XUMUYECKUX
9KCMEPUMEHTOB C UCMO/b30BaHMEM N1abopaTOPHOro 060pPYA0BaHNS U NPUGOPOB;
YMeHVe OKa3blBaTb MEPBYH MOMOLL NPV OTPABMEHMSIX, 0XOrax W ApYriX TpaBmax,
CBSI3aHHbIX C BELLECTBaMM 1 NabopaTopHbIM 060PYA0BaAHNEM;



OBfafieHVe npuémamm paboTbl C MHGOPMaLMen XMMUYECKOTO COLepXKaHus,
npeacTaBeHHOW B pasHoi hopme (B BUAE TeKCTa, (hopMyn, rpatmkoB, TabnMYHbIX
JaHHbIX, CXeM, hoTorpadunii n ap.);

CO3JjaHne OCHOBbI [/11 (DOPMUPOBAHUS UHTEpeca K PacLUMpPeHUo U yrny6neHuto
XUMMUYECKMX 3HAHWIA 1 BblIGOpa XUMMUK KaK NPOUILHOIO npeameTa npu nepexone
Ha CTyneHb cpegHero (nNonHoro) obuiero obpasoBaHUs, a B Aa/ibHelLleM U B
KayecTBe chepbl CBOeW NPOhecCMOHaNIbHON AeATENbHOCTHU.



