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BeegeHune

ToukapocTa — 3T0 (hefepasibHas CeTb LIEHTPOB, OpraHM30BaHHasA B pamMKax MnpoekTa
«CoBpeMeHHas LLIKO/ax».

Ha 6a3e uLeHTpa «TouKa pocTa» 06ecrneuMBaeTcs peannsaums 06pa3oBaTeNibHbIX NPOrpamm
€CTECTBEHHO-HAay4YHON 1 TEXHONOMMYECKONM HanpaBneHHOCTEN, pa3paboTaHHbIX B COOTBETCTBUM
C TpeboBaHMAMM 3aKOHOAATENbCTBA B Chepe 00pa3oBaHUA U C YUYETOM peKoMeHpauunii depe-
pasibHOro oneparopa y4e6HOro npegmeta «XuMus».

O6pasoBatenbHas nporpaMmMa no3BONSET UHTErpuMpoBaTb peanndyemMble MOAXOAbI, CTPYK-
TYpY W cofiepXXaHue npy opraHn3aumm obyyeHns XuMmmn B 7—9 Knaccax, BbICTPOEHHOM Ha 6ase
N06Oro M3 AOCTYMNHbIX y4ebHO-MeToAMYeCKUX KomnnekcoB (YMK).

Wcnonb3oBaHne obopyaoBaHusi «Touka pocTa» npu peanusaumm fgaHHor Ol no3sonser
C03/aTb YCNOBUS:

[N pacLUMpeHnst CoepyXKaHUs LLKOIbHOr0 XMMMUYECKOro 06pa3oBaHus;

QNS NOBbILLEHNS NO3HABATE/IbHON aKTUBHOCTW 06YYatOLLMXCS B eCTECTBEHHO-HAYUYHOW
obnactu;

QNS Pa3BUTMS TMYHOCTM Pe6EHKA B NpoLiecce 06yYeHNs XMMUK, ero CrocoBHOCTENR,
(hopMUpOBaHNA 1 YA0BNETBOPEHNS COLMAIBHO 3HAUYMMBIX UHTEPECOB U MOTPEOHOCTEN;

ANnsi paboTbl C 0AAPEHHBIMU LLKOMIbHUKAMK, OpraHn3aLum Nx pasBuTust B pasnnyHbIX 00-
nacTsx 06pa3oBaTe/lbHOM, TBOPYECKON AeATENbHOCTU.

B 06yuyeHUn Xumum 60/bLLIOE 3HAYEHME MMEET IKCMEPUMEHT. AHaNN3NPYys pesynbTaTbl
NPOBEAEHHBbIX OMbITOB, YuYalluMecs y6eXaatTcs B TOM, 4YTO Te WAM WHble TEOpeTUYecKme
npeacTaBfeHNs COOTBETCTBYKOT WM MPOTUBOPEYaT peasibHOCTU. TOMbKO  OCYLLECTBAASA
XUMUYECKNIA 3KCMNEPUMEHT MOXHO MPOBEPUTb [0CTOBEPHOCTb MPOrHO30B, CAENAHHbIX Ha
OCHOBaHMM Teopun. B npouecce sKcrnepumeHTaIbHOM paboThbl y4almecs nNpuoopeTaroT OnbIT
MO3HaHUA PeasibHOCTU, ABMAIOWMIACA BaXKHbIM 3Tarnom (QOPMUPOBAHUSA Y HUX YOeX4eHWN,
KOTOpble, B CBOK 04Yepedb, COCTaBAAT OCHOBY Hay4YHOro MWPOBO33peHus. Peanmsaums
yKa3aHHbIX LieNeil BO3MOXHA NPU OCHALEHUN LUKO/IbHOrO KabuHeTa XMMUWM COBPEMEHHBLIMM
npubopamn 1 060pyaoBaHneM. B pamkax HaumoHanbHOro npoekta «O6pa3oBaHue» 3TO CTaso
BO3MOXHbIM  Gnarofapsi Cco3faHWi0 B 06LLeo6pa3oBaTe/lbHbIX  OpraHv3auusx LEeHTPOB
06pa3oBaHNs eCTeCTBEHHO-HAY4YHOW W TEXHONOrMYECKO HanpaBleHHOCTe «TO4YkM pocTa.
BHegpeHne aToro 06opyAoBaHUs MO3BOMUT Ka4eCTBEHHO U3MEHUTb MPOLECC 00YYeHUs XUMUN.
KonnuecTBeHHble  3KCMEpUMEHTbI  MO3BOMAT  MNOMy4vaTb  AOCTOBEPHYH)  WMHGOPMaUmM0 0
NPOTEKaHUM TeX WM WHBbIX XMMWYECKMX Mpoueccax, O CBOWCTBaxX BellecTB. Ha ocHoBe
MOSTYYEHHbIX 3KCMEPUMEHTa/IbHbIX [aHHbIX 00y4aeMble CMOryT CaMOCTOATENbHO [JenaTb
BbIBOAbI, 00600LiaTb pe3y/nbTaTbl, BbISBASTb 3aKOHOMEPHOCTW, YTO OAHO3HA4YHO OypgeT cro-
CO6CTBOBATb NMOBbILLEHNIO MOTMBALMM 00YYEHNS LLIKO/IbHUKOB.



MnaHupyemble pe3ysibTaTbl 0OCBOEHUST y4e6HOro npegmeTa « XMMmsi»
C OMMCaHMeM YHUBEPCa/IbHbIX YUYEOHbIX AeCTBIWIA, 4OCTUTaeMbIX 00y4YatoLLMMUCS.

JINYHOCTHbIE, MeTanpeAMeTHble W MpPeAMETHble pe3ynbTaTbl OCBOEHMSI Y4eBGHOro
npeameTa «Xumms»,

N3yyeHrne XvMUM B OCHOBHOW LLUKOME [AaeT BO3MOXHOCTb [OCTUYb  CrieAyHoLmX
pe3ynbTaToB B HaMpaBAeHNN IMYHOCTHOrO Pa3BUTMS:

. BOCMUTaHWe POCCUIACKON rpadKAaHCKOW MAEHTUYHOCTW: MaTpuoTM3Ma, 00BU U
yBaXXeHMIO K OTeuyecTBy, YyBCTBa FOPAOCTU 3a CBOKHO PoauHy, 3a POCCUIACKYH) XMMMWUYECKYHO
HayKy;

. (hopmmpoBaHue LIe/IOCTHOrO MMPOBO33peHUS, COOTBETCTBYHOLLEr0
COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKu M OBLLECTBEHHOW MPaKTUKMK, a TakXe COLManbHOMY,
Ky/IbTYPHOMY, 513bIKOBOMY W [IyXOBHOMY MHOr006pasnio COBPEMEHHOIO MUpa;

. (hopmypoBaHMe OTBETCTBEHHOIO OTHOLIEHUA K YYEHWUO, T[OTOBHOCTU W
CMOCOBHOCTM K CamopasBUTUIO M Camo06pa3oBaHM0 Ha OCHOBE MOTMBAaUMKU K OOY4YEHUIO U
MO3HaHWI0, BbIGOPY NPOUILHOIO 06pa3oBaHMsi Ha OCHOBE MHGOPMAUMKM O CYLLECTBYHOLLMUX
npogeccnsX W NNYHBIX MNPOECCUOHANTbHBIX MPEANOYTEHWI, OCO3HAaHHOMY MOCTPOEHMIO
NHAVBUAYabHOW 06pa3oBaTefibHOM TPaeKTopUM C YYeTOM YCTOMUMBBLIX MO3HaBATE/bHbIX
WNHTEPECOB;

. (hopmMpoBaHMe KOMMYHMKATUBHOM KOMMETEHTHOCTM B 06pa3oBaTe/lbHOM,
06LeCTBEHHO  MO/ME3HOM,  Y4YebHO-UCCNefoBaTeNbCKOM, TBOPYECKOW W Apyrux  Bupax
AeATeNbHOCTH;

. (hopMUpoBaHmMe MOHMMaHUS LLeHHOCTM 30POBOro U 6e30MacHOro 06pasa >Ku3sHu;
YCBOEHME MpaBu/l  WHAMBMAYaIbHOTO W KOMNEKTUBHOIO  6e30MacHOro  noBefieHnst B
Ype3BblYaHbIX CUTYaLMAX, YTPOXKAOLLMX XXN3HN 1 340POBbLIO NHOAEN;

. (hopmrpoBaHMe Mo3HaBaTENbHOW U MHOPMALMOHHOW Ky/bTypbl, B TOM 4ucne
pa3BMUTUE HABLIKOB CaMOCTOSTE/IbHOW PaboThbl C y4eOHbIMU NOCOBUAMM, KHUFaMK, AOCTYNHbLIMA
WHCTPYMEHTaMM 1 TEXHUYECKUMMN CPeACTBaMM MHAOPMALMOHHBLIX TEXHOMOT WA

. (hOpMUpOBaHME OCHOB 3KO/IOMMYECKOr0 CO3HaHWA Ha OCHOBE MPU3HaHMS
LIEHHOCTM >KM3HM BO BCEX €€ MPOSB/IEHWSX U HEOOXOAMMOCTM OTBETCTBEHHOIO, GEPEXHOro
OTHOLLEHMS K OKPY>KAOLLLERN cpefe;

. pa3BUTUE TOTOBHOCTU K PELUEHWIO TBOPYECKMX 3ada4y, YMEHUS HaxoauTb
afleKBaTHble Crnocobbl NOBeAeHWA W B3aMMOMENCTBUA C NapTHepamy BO BPems Y4ebHON K
BHEYYeOHON [esATeNbHOCTH, CMOCOOHOCTM OLEHMBATL NPOGMEMHbIE CUTyauuuM WM OMepaTUBHO
MPVHMMaTb OTBETCTBEHHbIE PELLEHMSI B Pa3MUHbIX MPOAYKTMBHBLIX BUAAX [AEATE/bHOCTY
(y4ebHas nNonCKOBO-MCCef0BaTe/IbCKas, KyOHasA, NPOEeKTHasA, KPY>KKOBas 1 T. M.)

. OLEHMBaHME YCBaMBaeMOro y4yebHOro MaTepuana, UCX0AA W3 COuMasbHbIX W
NINYHOCTHbIX LEEHHOCTER;

. MoBbILLEHME CBOEro 006pa3oBaTe/lbHOr0 YPOBHA W YPOBHA TOTOBHOCTM K
N3YYEHNIO OCHOBHbIX MCTOPUYECKNX COBbLITWIA, CBA3AHHbIX C PAa3BUTMEM XMMUW 1 OOLLECTBA;

. OLeHMBaHMe COLMaNIbHOM 3HAYMMOCTM NPOMECCUIA, CBA3AHHbIX C XUMUEN;

. BNnafeHne npaswnamm 6e30MacHOro 06palLeHnsi C XUMUYECKUMUN BELLIECTBAMU 1
060py0BaHMEM.

MeTanpeamMeTHble pe3ynbTaTbl OCBOEHMSI OCHOBHO 06pa30BaTe/lbHOM NpOrpaMmbl
OCHOBHOIO 06LLero 06pa3oBaHNs BKIKOYAKOT (DOPMUPOBaHUE PErYNSITUBHbLIX, MO3HaBaTe b-
HbIX N KOMMYHUKaTUBHbIX YY/:

. OBNafleHNe HaBblKaMy CaMOCTOSITE/TbHOTO MPUOOPETEHNS HOBbIX — 3HAHWIA,
OpraHu3aumy y4ebHol feATeNbHOCTY, MOMCKA CPEACTB €6 OCYLLECTBNEHNS;
. YMEHVe NaHMPOBaTb MyTW AOCTVKEHUS Leneli Ha OCHOBE CaMOCTOSITENbHOIO

aHanm3a yCnoBuWil 1 CpeacTB UX AOCTUXKEHUS, BblAENATb aflbTEPHATMBHBIE CMOCOObI AOCTUXKEHUS
uenm un  BbloMpaTb Hambonee IAPPEKTMBHBLIA CMOCO6, OCYLLECTBATL MO3HABATENbHYIO
pedieKCU0 B OTHOLLIEHWMN LeACTBUIA MO PeLUeHMIO YUYebHbIX 1 No3HaBaTe IbHbIX 3a4au.
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. YMeHVe NOoHMMaTb npobsiemy, CTaBUTb BOMPOCHI, BbIABUraTb rMnoTesy, AaBaTb
onpefeneHne MOHATUAM, KnaccuduumposaTb, CTPYKTYpUPOBaTb MaTepuan, MpOBOANTb
9KCMEPUMEHTbI, apryMeHTUMpPOBaTb COOCTBEHHYKO MO3ULMIO, (HOPMY/IMPOBATbL BbIBOALI U
3aK/IH0YEeHMS;

. YMeHMe COOTHOCWUTb CBOM [AEWCTBMS C MJaHWPyeMbIMK  pe3yfibTaTamu,
OCYLUECTBNATL  KOHTPO/Ib  CBOEW [AeATeNlbHOCTM B MPOLECCe  AOCTMKEHUA  pesynbTaTa,
onpeaensTb CNOCO6bl  AEACTBMI B pamkKax MPeA/IOKEHHbIX YCMOBUIA UK TpeboBaHWUiA,
KOPPEKTUPOBATb CBOM [IENCTBUSA B COOTBETCTBUN C M3MEHSIOLLIENCA CUTYaLINEN;

. (hopMmpoBaHMEe ¥ pa3BUTME KOMMETEHTHOCTM B 06/71aCTU  MCNOb30BaHMS
WHCTPYMEHTOB W TEXHUYECKUX CPeACTB WH(OPMALMOHHbIX TEXHONOrMA (KOMMbIOTEPOB W
nporpaMMHOro obecreyeHns) Kak UHCTPYMEHTa/IbHO OCHOBbI Pa3BUTUS KOMMYHMWKATUBHbLIX W
No3HaBaTe/lbHbIX YHUBEPCA/IbHbIX YYEOHbIX AENCTBUIA;

. YMeHVe Co3faBaTb, NPUMEHSATb 1 NPeobpa3oBbIBaTh 3HaKW 11 CUMBO/IbI, MOAENN 1
CXEMbI /151 peLLeHns Y4eBHbIX 1 MO3HaBaTe bHbIX 3a4ay;
. YMEHVE M3BNEKaTb MHOPMALMIO U3 Pa3NMYHbIX MCTOYHUKOB (BK/IKOYas CpeacTBa

MaccoBOW MH(opMaLmK, KOMMAKT-AUCKM Y4YebHOro HasHauyeHusl, pecypcbl WHTepHeTa),
CBOOOAHO MO0/Mb30BaTLCA CMPaBOYHON NUTEpaTypoil, B TOM 4YWC/E W HA 3/MEKTPOHHbIX
HocUTensx, cobnogatb HOPMbI MHOPMAaLMOHHOWK M36MpaTeNlbHOCTK, 3TUKU;

. YMEHMEe Ha MpPaKTWKe M0/b30BaTbCA OCHOBHBLIMU IOMMYECKMMK  NpUEMaMMK,
MeTOAaMn Hab/IoAeHNs, MOAENMPOBaHNS, 00bACHEHUS, peLleHns NpobaemM, NPOrHO3MPOBaHNS
nap.;

. YMEHME OpraHn30BbIBaTb CBOHK XKM3Hb B COOTBETCTBMM C MPEACTaBMEHMAMMW O
30,0p0OBOM 06pase XKN3HK, NpaBax 1 0053aHHOCTAX IPaXKAaHNHa, LEHHOCTAX ObITUS, Ky/bTypbl U
COLMaNbHOr 0 B3aMMOZENCTBUS;

. YMEHWNE BbIMNOJ/IHATbL MNO3HaBaTE/IbHbIE W TMPaKTUYECKME 3adaHuA, B TOM 4uUCNE
MNPOEKTHbIE;
. YMEHNE CaMOCTOATENbHO W aprymMmeHTUpoBaHHO OLEHMBATbL CBOU AGMCTBMH n

[eCTBNA OAHOKNACCHWKOB, COfepXXaTe/lbHO 060CHOBbIBas MPaBWU/IbHOCTb WM OLUMGOYHOCTb
pesynbTata u cnocoba [eiCTBUS, afleKBaTHO OLIEHMBaTb OOBLEKTUBHYH TPYAHOCTb Kak Mepy
(haKTMYECKOro Wv npegnosiaraeMoro pacxofa pecypcoB Ha pelleHne 3afayun, a Takke CBOU
BO3MOXXHOCTM B JOCTVDKEHUW LieN ONpesesieHHON CIOXHOCTY,

. yMeHue paboTaTb B rpynne - ath(heKTUBHO COTPYAHMYATL M B3aMMOAENCTBOBATb
Ha OCHOBE KOOPAMHALUMMN Pa3MyHbIX NO3ULMIA NPU BblpaboTKe OOLLEro peLleHns B COBMECTHOM
[eATeNlbHOCTW; CNywaTb napTHepa, (DOPMY/MPOBaTb W aprymeHTMpOBaTb CBOE MHEHMUE,
KOPPEKTHO OTCTamBaTb CBOK MO3ULMIO U KOOPAMHUPOBATb €e C MO3ULMK MapTHEPOB, B TOM
yuncne B CMTyaummn CTONKHOBEHUS MHTEPECOB; MPOAYKTMBHO pa3pellaTb KOH(IMKTbI HA OCHOBE
yyeTa WHTEPECOB W MNO3WUMIA BCEX €ro Y4YaCTHWKOB, MOMCKA W OLEHKM a/ibTepHaTUBHbIX
CMocob0B paspeLleHns KOHMIMKTOB.

MpeaMeTHbIMKU pe3ynbTaTaMm 0CcBOeHs OCHOBHOM 06pa3oBaTe/ibHOM NPOrpamMmbI
OCHOBHOrO 06LLero 06pa3oBaHNs SBISHOTCS:

* (hopMupoOBaHME MepBOHAYASIbHLIX CUCTEMATU3MPOBAHHLIX MPeACTaB/ieHnin o
BeLlecTBax, MX MNPeBpaLLleHNsX U NPaKTUYeCKOM MPUMEHEHWUW; OBNafeHne MOHATUAHBIM
annapaTtoM 1 CUMBOJIMYECKUM A3bIKOM XUMUMW,

* OCO3HaHMe OOBLEKTMBHO 3HAYMMOCTM OCHOB XUMMYECKOW HayKu Kak 06/1acTu
COBPEMEHHOIO0  €CTECTBO3HaHWUSA,  XMMWUYECKMX  MPeBPaleHUiA  OpraHuWYeckux K
HeopraHM4YeCcKMX BELLECTB KakK OCHOBbl MHOMMX SIBMIEHWIA XXMBOW WM HEXMBOW NPUPOAbI;
yrny6neHve npeAcTaB/eHnin 0 MaTepuasbHOM eAMHCTBE MUPa,;

* 0B/1afleHVe OCHOBaMM XMMMWYECKON rPaMOTHOCTL: CMOCOGHOCTHLIO aHaIM3npoBaThb
N OOBEKTMBHO OLEHMBATb >XM3HEHHblE CUTYyaluW, CBA3aHHble C XUMWEW, HaBblKaMu
6e3onacHoro obpalleHnuss C BeLecTBaMu, WCMOMb3YEMbIMA B MOBCEAHEBHOW >KU3HU;
YMEHMEM aHa/sIM3MpoBaTh M MNaHMPOBaTb 3KOOrMYeckn Ge3onacHoe MoBefeHue B Lensax
cbepexxeHns 340pOBbS U OKPY>KatoLLEel cpespl;
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* (opmupoBaHMe YMeHUIA YCTaHaBNMBaTb CBA3N MEXAY peasibHO HaboaaeMbIMU
XUMUYECKMMMN SBNEHUAMM W NpoLeccamu, MPOUCXOAALLMMN B MUKPOMUPE, OOBACHATb
MPUYMHBI MHOroo6pasus BeLLecTB, 3aBUCMMOCTb MX CBOWCTB OT COCTaBa W CTPOeHus, a
TaKXXe 3aBMCUMOCTb NPUMEHEHUS BELLECTB OT UX CBOWCTB;

* NPUOGPETEHUSA OMbITa UCMOMb30BAHWSA Pa3/IMYHbIX METOL0B U3YYEHUS BELLECTB;
HabnogeHns 3a WX NpeBpaweHnsMNU  NPU  NPOBEAEHNM  HECNOXHBIX  XUMUYECKNX
3KCMEPVMEHTOB C UCMO/b30BaHMEM N1abopaTopHOro 06opyoBaHNsA ¥ NPU6opPOB;

* YMeHMe OKa3sblBaTb MEPBYID MOMOLLb MPWU OTPaB/IEHUSX, OXOrax W Apyrux
TpaBMax, CBA3aHHbIX C BellecTBamu 1 1abopaTopHbIM 060pYyLOBaHMEM;

e 0BflafleHVe npuemMamy paboTbl C MH(OPMaLUMERA XUMUYECKOrO COAepXKaHus,
npeAcTaB/ieHHOM B pa3HO qopme (B BUAe TeKCTa, hopMy/, rpaduKoB, TabIMYHbIX AaHHbIX,
cxem, hoTorpaduii u ap.)

* CO3[aHve OCHOBbI /19 (HOPMUPOBAHNA MHTEpPEeCa K PacLUMPEHWNO U YriybneHnto
XUMUYECKUX 3HaHUA 1 BblbOpa XMMWM Kak MPOUIbHOIO MpegmeTa Mpu nepexofe Ha
CTyneHb cpefHero (MonHoro) obuero obpasoBaHUs, a B faslbHelLeM 1 B KayecTBe Cepbl
CBO€ MPOecCUOHaNBbHOW AeSATENbHOCTY;

* (hopmMmpoBaHME NPeACTaB/EHWA O 3HAYEHUN XUMWUYECKOM HayKu B peLleHuu
COBPEMEHHbIX 3KOMIOMMYEeCKnX npobsiemM, B TOM Yuc/ie B NPefoTBPaLLeHN TEXHOTEHHbIX W1
3KONOrMYeCKMX Katactpow.

BbINYCKHMK HayunTCs:

* XapakTepu3oBaTb OCHOBHble MeTOAbl MO3HaHWS:  HabMoAeHNe,  U3MEPEHMe,
9KCNEePUIMEHT;

* OMUCbIBaTb CBOWCTBA TBEPAbIX, XWMAKMX, ra3000pas3HbiX BELLECTB, BbIAENAs WX
CYLLECTBEHHbIE MPU3HAKU;

* packpbiBaTb CMbIC/T OCHOBHbIX XUMWYECKUX TMOHATUA «aTOM», «MOJIEKy/ax,
«XUMUYECKUIA 3NEMEHT», «MPOCTOE BELUECTBO», «C/IOXXHOE BELLUECTBO», «BaJIEHTHOCTbY,
«XMMUYECKas peakums», NCMOMb3ys 3HAKOBYIO CUCTEMY XUMUW;

* pacKpbiBaTb CMbIC/T 3aKOHOB COXPaHEHWs MacCbl BeLLecTB, MOCTOSAHCTBA COCTaBa,
aTOMHO-MOJIEKYNIAPHON TeopUu;

* pasnuyaTb XMMUYECKME 1 (PU3NYECKUNE ABNEHNS;

* HAa3blBaTb XMMUYECKME 3/IEMEHTDI;

* OnpefensaTb COCTaB BELLECTB MO0 UX opmynam;

* 0npeaensTb Ba/IEHTHOCTb aTOMa 3/1eMeHTa B COeAUHEHMAX;

o OnpeaensTb TUM XUMUYECKUX PeaKLuii;

* Ha3blBaTb MPU3HAKN N YCNOBUA NPOTEKAHWS XUMUYECKNX PeakLWii;

* BbISB/IATb MPU3HaKKN, CBUAETENLCTBYIOLLME O NMPOTEKAHUN XMMUYECKOWN peakuuy npu
BbINO/THEHWMN XUMWUYECKOr O OnbITa;

* COCTaBNATb (HOPMY/ibl BUHAPHBIX COEAUHEHWIA;

* COCTaBNATb YPaBHEHUS XMMUYECKMX pPeakLuii;

e cobnogaTb nNpasuaa 6e30nacHo paboTbl NPU NPOBEAEHUN OMbITOB;

* M0/1b30BaTbCA N1ab0PaTOPHLIM 060PYL0BAHMEM Y NOCYLOM;

* BbIYUCNATb OTHOCUTE/NIbHYHO MOJIEKY/IAPHYHO U MOJIIPHYHO MacChl BELLECTB;

* BbIYUCNATL MACCOBYHO OO XMMWNYECKOrO 3/1EMEHTa MO (DOPMY/ie COeLMHEHMS;

* BbIYMCNATb KOMMYECTBO, 06BEM M/IM MAcCy BeLlecTBa Mo KOM4YecTy, 06beMy, Macce
peareHToB WM NPOAYKTOB peakumu;

* XapakTepu3oBaTb (PM3MYECKME W XUMWUYECKME CBOMCTBA MPOCTbIX BELLECTB:
Ku1cnopoga v BOAOPOAa;

* no/nyYarb, cobupatb K1CIIOPOL 1 BOAOPOL,;

* pacno3HaBaTb OMbITHbIM MyTEM ra3006pasHble BELLECTBA: KMUC/IOPOL, BOAOPOL;

* packpblBaTb CMbIC/ 3aKOHA ABOragpo;

* pacKpbIBaTb CMbIC/T NMOHATUI «TeNI0BON 3(M(EKT peakLmm», «MOJISPHBIA 06bEMY;
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* XapaKTepu3oBaTb (IM3NYECKMe N XUMUYECKME CBOCTBA BOApI;

* pacKpblBaTb CMbIC/ MOHATUA «PaCTBOP»;

* BbIUNC/IATL MacCOBYHO A0/1H0 PaCTBOPEHHOIO BELLECTBa B PacTBOpE;

e MPWUrOTOBNSTb PAcTBOPbl C OMNPEeAENeHHO MaccOBOW [0Me  PacTBOPEHHOrO
BeLLleCTBa,;

* Has3blBaTb COEAUHEHNA U3YUYeHHbIX KNacCOB HEOPraHNYECKNX BELLIECTB;

e XapaKTepu3oBaTb (M3NYECKME W XMMUYECKME CBOMCTBA OCHOBHbIX K/1acCOB
HeopraHM4YecKMX BeLLeCTB: OKCMAOB, KUCOT, OCHOBAaHWIA, CONeil; .

* OonpefenaTb NPUHALNEXXHOCTb BELLECTB K OMNpeaeieHHOMY KnacCy COefVHEHWN;

* COCTaBNATb (HOPMY/ibl HEOPraHNYEeCKUX COEANHEHUIN N3YYEHHDbIX K/1aCcCOB;

* MPOBOAMTb OMbITbl, MOATBEPXKAAKOLIME XMMUYECKME CBOMCTBA M3YYEHHbIX K/1accoB
HeopraHNM4YecKnX BeLLIECTB;

* pacro3HaBaTb OfMbITHbIM MyTEM pPACTBOPbl KUCMAOT W LUEoYel N0 U3MEHEHWHO
OKpacKn NHAMKATOPA,

* XapakTepu3oBaTb B3aMMOCBA3b MEXAY K/laccaMy HEOPraHUYECKUX COeAUHEHWN;

* packpbliBaTb CMbicA NMepuognyeckoro 3akoHa .. MeHaeneesa;

* O00OBACHATb (PU3MYECKMIA CMbICST aTOMHOro (MOpsAKOBOro) Homepa XUMUYeCKOro
aNemMeHTa, HOMepOB rpynnbl U Nepuoaa B nepuoamyeckoin cucteme .. MeHaeneesa,

* 00DBACHATb 3aKOHOMEPHOCTU W3MEHEHWUS CTPOEHUSi aTOMOB, CBOMCTB 3/IEMEHTOB B
npegenax Mabix NepuoLoB 1 rnaBHbIX NOArpynm;

* XapaKTepm3oBaTb XMMWYECKMe 3/eMeHTbl (0T BOLOPOAA [0 Ka/lbLMs) HA OCHOBE WX
NnonoXeHus B nepuogmyeckoin cucteme A.N. MeHaeneeBa M OCOOGEHHOCTEW CTPOEHMSI KX
aTOMOB;

* COCTaBMATb CXeMbl CTPOEHMS aTOMOB MNepBbiXx 20 31EMEHTOB MEPUOANYECKON

cuctembl .. MeHpaeneesa;
* pacKpbIBaTb CMbIC/ MOHATUMN: «XUMUYECKas CBA3b», «31eKTPOOTPULATE/IbHOCTb»;

* XapaKTepu3oBaTb  3aBMCMMOCTb  (DM3MYECKMX  CBOWCTB  BELLECTB OT  TuMa
KPUCTa/ININYECKOW PeLLeTKM,;

* OnpefensTb BUA XMMUYECKOI CBSA3N B HEOPTraHWYECKNX COBANHEHUSIX;

* M300paXkaTb CXeMbl CTPOEHMSI MOJIEKYN BELLECTB, 06pa30BaHHbIX PasHbIMK BUAaMU
XUMUYECKUX CBSI3EN;

* packpbiBatb CMbIC/1 MOHATUA «NOH», «KaTUOH», «aHWUOH», «3NEKTPONTbLI»,
«HE3NEKTPONIUTbI», «3M1IEKTPOMTMYECKAS ANCCOLMALNSA», OKUCINTENb», «CTEMEHb OKUCIEHNS»
«BOCCTAHOBUTE/b», «OKMC/IEHNE»,«BOCCTAHOB/IEHUNE;

* 0OMpeaensTb CTENeHb OKWC/IEHWS aTOMa 3/1EMEHTA B COeJUHEHNN;

* pacKpblBaTb CMbIC/1 TEOPWUM 3MIEKTPONTUYECKON AMCCOLMaLmN;

* COCTaB/NATb YPaBHEHWS 3N1EKTPONIUTUYECKOW AMccoumauum KACIOT, LWenoYeid, Conei;

e 00BACHATb CYLIHOCTb MpoLecca 3MEKTPONUTUYECKON AMccoumauum 1 peakLumia
MNOHHOI0 06MeHa;

* COCTaB/AATb MO/HbIE 1 COKPALLEHHbIE MOHHbIE YPaBHEHMS peaKLyn 06MeHa;

 onpefensTb BO3MOXHOCTb MPOTEKAHMS peakLyil MIOHHOTO 06MeHa;

* MpPOBOAWTbL peakumn, NOATBEPXKAAIOLLME KaUeCTBEHHbIN COCTaB Pa3/IMYHbIX BELLECTB;

* 0MpeaenaTb OKUC/INTENb N BOCCTAHOBUTESb;

* COCTaB/ATb YPaBHEHWS OKNCNTENIbHO-BOCCTAHOBUTE/IbHBIX peaKLWii;

* HasblBaTb (HaKTOPbI, BAUAIOLLME HA CKOPOCTb XMMMNYECKON peakLmu;

* KIaccMguUMpoBaTh XMMUYECKME PeakLMM MO pasIMYHbIM NPU3HAKaM;

* XapaKTepu3oBaTb B3aMMOCBSI3b MeX[y COCTaBOM, CTPOEHWEM W CBOMCTBaMU
HEMETa/I/10B;

* NPOBOAWTb ONbITbl MO MOMYYEHWHD, COOMPAHMNIO U WU3YUYEHWUKO XMMUYECKMX CBOMCTB
razoobpasHbIX BELECTB: YINEeKNUCIoro rasa, aMMmnaka;

* pacnosHaBaTb OMbITHbIM MyTeM ra3006pa3Hble BELLECTBA: YIMIEKMUC/bINA a3 U aMMuaKk;
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e XapaKTepu3oBaTb B3aMMOCBSI3b MEX[Y COCTaBOM, CTPOEHMEM W  CBOCTBaMM
MEeTa/I/10B;

¢ HasblBaTb OPraHMYecKue BeLLecTBa Mo Ux opmyne: MeTaH, 3TaH, 3TW/IeH, METaHof,
3TaHOM, T/IMLUEPVH, YKCYCHas KWCMOTa, aMMHOYKCYCHasl KWC/oTa, CTeaprHOBast KWC/OTa,
ONeVNHOBas KCNOTA, TNHKO3a;

 OLEHMBATb BAUSHME XUMWUYECKOTO 3arpsi3HEHMS OKPYXKAlOLLE cpefibl Ha OpraHv3Mm
YenoBeka;

* TpaMOTHO 06paLLaThCs C BELLECTBaM B MOBCEAHEBHOMN XXM3HMK;

e OnpeaensiTb  BO3MOXHOCTb MPOTEKaHWSI peakLMiAi  HEKOTOPbIX NpeacTaBUTeNei
OpraHM4YecKnx BELLECTB C KMCI0POAOM, BOAOPOAOM, MeTa/ilaMi, OCHOBaHMAIMU, rasioreHamMu.

* HasblBaTb (DAKTOPbI, BAVSIOLLME HA CKOPOCTb XUMUUECKOI peakLmu;

* XapaKTepn3oBaTb B3aMMOCBSI3b MeX/y COCTaBOM, CTPOEHVEM U CBOCTBaMMU HeMeTasl-
N0B 1 METaNOB; 5

* MPOBOAUTbL OMbITbl MO MNOMYYEHNIO N U3YUEHUIO XMMUYECKMX CBOMCTB Pa3/INUHbIX Be-
LLECTB;

O6yyvaroLMinca NoyYMT BOSMOXKHOCTb HayuUMThCs:

BblBMraTb 1 NMPOBEPSTb IKCMEPUMEHTA/ILHO T1MNOTE3bl O XMMMUYECKNX CBONCTBAX Be-
LLLECTB Ha OCHOBE MX COCTaBa U CTPOEHWS, X CMOCOBHOCTI BCTYNaTb B XMMUYECKME peakLmn, O
XapakTepe 1 NPOAyKTax pasfMyHbIX XUMUYECKUX PeaKLi;

XapaKTepun3oBaTb BELLECTBA MO COCTaBY, CTPOEHMIO 1 CBOWCTBaM, yCTaHaBMBATb NpU-
YMHHO-CNEACTBEHHbIE CBA3M MEXAY AaHHbIMM XapaKTepPUCTUKaMI BELLECTBA;

COCTaBNSITb MOMEKYNSPHbIE U NO/HbIE MOHHbIE YPaBHEHNS MO COKPaLLEHHbIM VOHHbBIM
YPaBHEHMAM;

MPOrHO3MpPOBaTh CMOCOGHOCTb BELLIECTBA NMPOSBNATL OKUC/IMTENbHbIE U BOCCTAHOBU-
Te/bHble CBOWCTBA C YYETOM CTEMEHEN OKUCNEHWNS 3/IEMEHTOB, BXOAALLMX B €r0 COCTaB;

COCTaBMATb  YpPaBHEHWS|  peakuuid,  COOTBETCTBYHLUMX  MOCNe0BaTeNlbHOCTU
MpeBpaLLeHMNiA HEOPraHNYECKMNX BELLECTB Pa3/INyHbIX KacCcos;

BblBWIaThb 11 NPOBEPATb 3KCMEPUMEHTANIbHO T1NOTE3bI O pe3ynibTaTax BO3AeCTBUS pas-
NNYHBIX (HaKTOPOB Ha M3MEHEHME CKOPOCTU XMMUNYECKOI peakumu;

CMO/b30BaTh NMPUOOPETEHHbIE 3HAHWS A4/151 3KO/IOTUYECKN FPaMOTHOMO NMOBEAEeHUS B
OKpY>KatoLLLeR cpeae;

CNO/b30BaTh NPUOBPETEHHbIE KHOYEBbIE KOMMETEHLMM MPU BbIMOIHEHNN MPOEKTOB U
peLeHnn y4ebHo-1cCneioBaTeIbCKUX 3aAay MO U3YYEHWHO CBOIMCTB, CNOCOBOB MOMYYeHNUs U
pacno3HaBaHWs BELLECTB;

06BEKTVMBHO OLleHMBaTb MH(OPMALMIO O BELLIECTBAX M XMMMUYECKUX MPOLIECCAX;

KPUTUYECKN OTHOCUTLCA K MCEBAOHAYYHOW WH(opmaumm, HefobpocoBECTHOM
peKname B CpefCcTBax MaccoBOM MH(opMaLum;

0CO3HaBaTb 3HAYEHMNE TEOPETUYECKUX 3HAHMIA N0 XMMWUK NS NPaKTUYECKOW AesTe/bHO-
CTW Ye/N0oBEKa;

c03/7aBaTb MOAENN 1 CXEMbI [/151 PELLIEHMS YYeBHbIX 1 MO3HaBaTe/bHbIX 334a4; NMOHUMATb
Heo6X0AMMOCTb COBMHAEHUS NPeANUCaHIiA, NpeaiaraeMbiX B MHCTPYKLMSAX MO UCMOb30BaHUIO
NeKapcTB, CPeACTB ObITOBOWA XMMUK U Ip.



CofepxaHue npegmMeTa «XUmMmnsa»

B cnucTeme eCcTeCTBEHHOHAay4YHOro 06pa3oBaHUst XUMUS KaK YUYeOHbI NpeaMeT 3aHUMaeT
BaXKHOE MECTO B MO3HaHUW 3aKOHOB MPUPOAbl, (POPMUPOBAHUM HAyYHON KapTWUHbI MUpa,
CO3J@HUN OCHOBbI XMMUYECKNX 3HaHWA, HEOOXOAMMbIX A1 MOBCELHEBHOM XXM3HW, HaBbIKOB
300pOBOro 1 6e30MacHOro Ans YenioBeka U OKPYXXatoLLel ero cpefbl 0bpasa XXM3HW, a Takke B
BOCMUTAHMMN 3KOMOMMYECKOMN KyNnbTypbl.

YCNewHoCcTb  U3y4YeHNss XUMUW CBAi3aHa C OBMIAAEHUEM XUMUYECKUM  A3bIKOM,
cobnofeHnem npasun 6esonacHor paboTbl NPU BbIMOIHEHUM XUMUYECKOTO 3KCMEPUMEHTA,
0CO3HAHVEM MHOTOUUC/IEHHBIX CBA3EM XUMUM C APYTMW MPeaMeTaMu LLKO/IbHOMO Kypca.

MporpaMma BK/KOYaeT B CebA OCHOBblI HEOPraHWYeCcKOW W OpraHMyeckor XUMUMW.
naBHOW mnpeelt nporpaMMmbl SBNSETCA CO34aHMe 6a30BOT0 KOMIMJIEKCA OMOPHbIX 3HAHWI MO
XMMWK, BbIPaXKEHHbIX B (DOPMe, COOTBETCTBYHOLLEW BO3PACTy 00yUYaroLLMXCA.

B cogepXaHun [aHHOro Kypca npeAcTaB/ieHbl OCHOBOMO/aratolwme XMMUYecKme
TEOpeTMYeCKre 3HaHWS, BK/KOYatoLmMe M3y4veHne coCTaBa U CTPOEHUS BELLECTB, 3aBMCUMOCTM
MX CBOMCTB OT  CTPOEHMs,, MNPOrHO3MpPOBaHWE  CBOWCTB  BELUIECTB,  WCCNef0BaHue
3aKOHOMEPHOCTE XMMMYECKMX MPEeBPaLLEHNA U NyTein yrnpaBaeHUsa UMK B LLENAX MoydYeHns
BELLECTB 1 MaTepuasios.

TeopeTnYecKytdo OCHOBY W3YYEeHUS HEeOpraHW4Yeckom XWMUW COCTaBNsieT aTOMHO-
MOJIEKYNAPHOE yueHue, Mepunogmyeckuid 3akoH [./. MeHgeneesa ¢ KpaTKUMU CBEAEHUAMMU O
CTPOEHMM aToMa, BMAAX XUMWUYECKOW CBA3WN, 3aKOHOMEPHOCTSAX MPOTEKaHUS XUMUYECKUX
peakLuii.

B u3yuyeHMM Kypca 3HauMTe/lbHas poOSib OTBOAUTCA XUMWYECKOMY 3KCMEPUMEHTY:
NPOBEAEHNIO MPaKTUYECKMX U nabopaTopHbIX paboT, ONMCaHWIO Pe3ynbTaToB YYEHWUYECKOro
3KCNepPUMEHTa, COOMOAEHNIO HOPM U MpaBun 6e30MacHo paboTbl B XMMUYECKO NabopaTopun.

Peamzauma [aHHOM nporpaMmbl B mpouecce 06y4YeHMs MO3BOIUT  O6Yy4atoLmMca
YCBOUTb K/HOYEBbIE XMMWUYECKME KOMMETEHUMM U MOHATb POSib U 3HAYEHWE XWMUKU Cpeau
LPYrvxX HayK O npupoge.

W3yueHne npegmeta « XMMms» B YaCTV POPMUPOBAHMS Y 06Y4AKOLLMXCA HAYYHOr O
MUPOBO33PEHMS, OCBOEHUS 06LLeHaYUYHbIX METOAO0B (HabMoAeHNe, U3MEPEHUE, IKCMEPUMEHT,
MOZENMPOBaHNE), OCBOEHUS NPaKTNYECKOro NPUMEHEHMS HaYUHbIX 3HaHUIA OCHOBaHO Ha
MeXMpeAMETHbIX CBA3AX C npeaMeTamn:«bronorusay», «lreorpatms», «ctopus»,
«Jlntepatypa», «MatemaTnka», «OCHOBbI 6E30MAaCHOCTU XN3HEeAESATENbHOCTUY, «PYyCCKUiA
A3bIK», «DPUNKa», «IDKONOTNN».

MNepBoHaYasIbHble XMUYECKIME MOHATUSA

MpegmeT xumun. Tena v BewecTsa. OCHOBHbIE METOAbI MO3HAHUA: HAbNOAEHVe, N3MEPEHME,
3KCNEPUMEHT. PU3NYECKMe 1 XUMUYECKMe ABMEHNS. YuncTble BewecTsa U cMec. Cnocoobl
pasgeneHuns cmeceid. AToM. Monekyna. XMMWYECKUIA 3N1eMeHT. 3HaKM XMMUYECKMX 3/IEMEHTOB.
MpocTble 1 CNoXHbIe BelecTsa. BaneHTHOCTb. 3aKOH NOCTOAHCTBA COCTaBsa BellecTBa.
Xunmunyeckre thopmynbl. VHAeKcbl. OTHOCUTENbHAA aTOMHasA 1 MOeKynsapHas Maccbl. Maccosast
[ONS1 XMMUYECKOr0 3/IeMeHTa B COeUHEHNN. 3aKOH COXpaHeHUs MaccChl BeLLeCTB. XUMUYeCKue
ypaBHeHUs. Koath(hnumeHTbI. Y CNoBusa 1 NpU3HaKkmy NpoTeKaHNA XMMUYECKMX peakumin. Monb -
efIMHMLA KO/IMYeCTBa BellecTBa. MonsipHas Macca.

Kucnopog. Bogopog

Kucnopog - XMMUYecKuid 3neMeHT K npocToe BellectBo. O30H. CocTaB Bo3gyxa.
PuU3nYEeCKre N XMMUYECKME CBOMCTBA K1CIopoda. IonyyeHre 1 NpUMeHeHMe KCIopoaa.

TennoBon 3MeKT XUMUYECKUX peakuuid. TMoHSTUe 06 3K30- WU 3HAOTEPMUYECKMX
peakumax. Bogopog - XMMUYECKUIA 31IEMEHT M NPOCTOe BeLLeCTBO. PU3NYECKME U XUMUYECKME
cBoictBa Bogopofa. [lonydeHve Bogopoja B nabopatopuw. [lonydeHve Bofgopoja B
NPOMbIWNeHHOCTW. [MpuMeHeHne Bogopofda. 3akoH ABoragpo. MonspHblii 06beM ras3os.
KauecTBeHHble peakuMmM Ha rasoobpasHble BellectBa (Kucnopog, Bogopod). O6beMHble
OTHOLLIEHWA ra3oB NPy XMMUYECKNX peakuusX.
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Bopga. PacTtBopbl

Boga B npupoge. KpyroBopoT BOAbl B npupoge. Pusmyeckre 1 XMMUYECKWe CBOMCTBA
BoAbl. PacTBopbl. PacTBOpMMOCTb BellecTB B Boge. KoHUeHTpauusa pactBopoB. Maccosas
[l0N5 paCTBOPEHHOr 0 BELLIECTBA B PacTBOPE.

OCHOBHbIE K/lacCbl HEOPraHNYeCKMUX COeANHEHNIA

Okenpgbl.  Knaccudumkaums.  HomeHknatypa.  ®u3nMyeckme  CBOMCTBA  OKCKAOB.
XMMUYeckne CBOMCTBA OKCWUAOB. [lonyyeHne U MPUMeHeHWe OKcuaoB.  OCHOBaHWS.
Knaccnipmkaumsa. HomeHknatypa. ®usnyeckne CBOMCTBA OCHOBaHWiA. [MonyyeHWe OCHOBaHMIA.
XVMUYecKe CBOICTBa OCHOBaHWA. Peakuusi HeWTpanusaumun. KucnoTbl. Knaccudgmkaums.
HomeHknatypa. ®usnyeckne CBOMCTBA KWCNOT. T[lonyyeHne U NPUMEHEHME  KUCNOT.
XMMmnyecKmne CBOMCTBA KUCNOT. IHAMKATOPbLI. VI3MeHeHMe OKpacKn MHAMKATOPOB B Pas/INyHbIX
cpegax. Conn. Knaccudmkaums. HomeHknatypa. ®usnyeckue CBOCTBa coneid. onyyeHne u
npuMeHeHne conell. XMMUYECKMe CBOWCTBA COMeil. eHeTMYeckas CBS3b MeXAy Kiaccamu
HeopraHM4yecknx coefuHeHuin. Mpobnema 6e30MacHOro UCMoNb3oBaHUsA BELLECTB U XUMUYECKMX
peakLumii B NOBCEAHEBHOM >KM3HW. TOKCUYHbIE, rOptOYMe U B3pbIBOOMNACHbIE BellecTBa. BbiToBas
XUMUYecKas rpaMmoTHOCTb.

CTpoeHune atoma. MepnoaMYeCKUi 3aKOH M Mepuoguyeckast CUcTeMa XMMUYECKNX
anemeHToB [.. MeHaeneeBa

CTpoeHve aToma: f4po, 3HepreTuyeckuii ypoeeHb. CocTas sigpa aToma: NPOTOHbI,
HEWTPOHbL. M3oTonbl. Meproanueckuin 3akoH A./. MeHpaeneesa. [Mepuoanyeckas cuctema
XUMUYECKNX 3nemeHToB .M. MeHgeneeBa. ®PU3NYECKMIA CMbICT aTOMHOrO (NOpsSAKOBOro)
HOMepa XUMMWYECKOrO 3/1eMeHTa, HOMepa rpynnbl WU Mepuoja MnepuoanyecKoil CUCTEMBI.
CTpoeHVe  3HepreTMYecKMX YPOBHel aTtoMoB MepBbiX 20  XMMWUYECKMX  3/1IEMEHTOB
nepuoguueckoin cuctembl O.M. MeHgeneesa. 3aKOHOMEPHOCTW M3MEHEHWS CBOWCTB aTOMOB
XUMUYECKUX 3/IEMEHTOB U UX COEAMHEHUIA Ha OCHOBE MOJOXEHWS B MEPUOANYECKOW CUCTEME
O.W. MeHpeneesa 1 CTpoeHuA atoma. 3HayveHue lNepunogmyeckoro 3akoHa .. MeHgeneesa.

CTpoeHMe BewecTB. XMMMYeCcKasn CBA3b

ONeKTPOOTPULATENLHOCTL  aTOMOB  XMMUYECKUX — 3neMeHTOB.  KoBasieHTHas
XUMUYecKas CBA3b: HenonspHas v nonspHast. MoHATYe 0 BOAOPOAHOW CBA3W U ee BNWUSHUM Ha
(hM3NYECKMe CBOICTBA BeWeCTB Ha npumepe Bofbl. MOHHas CBA3b. MeTanmyeckas CBS3b.
Tunbl  KPUCTA//IMYECKMX PELUETOK (aTOMHasdA, MOJEKYNSPHAA, WOHHasA, MeTalmyeckas).
3aBMCMMOCTb (PU3MYECKUX CBOMCTB BELLECTB OT TwuMna KPpUCTaNIMYeCKON PeLLIeTKM.

XNMNYyecKue peakuum

MMOHATMEe O CKOPOCTW XMMMUYECKOW peakumn. PakTopbl, BAMSAIOWME HA CKOPOCTH
XUMUYecKol peakumu. MoHATVE 0 kaTamsa?nope. Knaccupmkaums XMMUYECKUX peakumin no
Pa3IMYHbIM MPU3HAKaM: 4YMC/y WU COCTaBY WMCXOAHbLIX W MOSyYeHHbIX BELLECTB; WM3MEHEHUHO
CTEneHei OKNUCNeHNst aTOMOB XMMUYECKMUX 3/IEMEHTOB; MOT/OLLEHMIO WX BbIAENEHUIO SHEPTU.
JNeKTPONIMTUYECKaa Auccoumaums. INeKTPONUTbl U He3NeKTPoNUTbl. WOHbl. KatuoHbl 1
aHMOHbI. Peakuuy MOHHOIO 0bMeHa. Y CNnoBus NPOTeKaHUA peakumii MIOHHOMO 06MeHa.

ANeKTPONNTUYECKAA AMcCoUMaumMst KUCNOT, Lienodeld n coneit. CTeneHb OKUCNEHWS.
OnpefeneHne CTeMeHW OKUCNEHUS AaTOMOB XWMWUYECKUX 3/MIEMEHTOB B  COEAMHEHUAX.
OkucnuTenb. BoccTaHoBUTENb. CYLHOCTL OKUC/IMTENbHO-BOCCTAHOBUTEbHLIX PeakLyii.

Hemetanns! 1V - VII rpynn n nx coeguHeHUs

MMonoXeHne HeMeTasIoB B MNEPUOLMYECKON CUCTEME XUMUYECKMX 3nemeHToB [.W.
MeHgeneeBa. O6LiMe CBOWCTBA HEMETAIOB. [a/loreHbl: (PU3NYECKME N XUMUYECKUE CBOCTBA.
CoefjMHeHNs Ta/IOreHOB:  X/IOPOBOZOPOA, X/I0POBOAOPOLHAA Kucnota n ee conn. Cepa:
(hm3nyeckme U XnMMmueckmne caoiicTea. CoeauHEHUs Cepbl: CEPOBOAOPOL, CyNb(mabl, OKCUAbI
cepbl. CepHas, CepHUCTasd M CEepPOBOAOPOAHAA KWCIOTbI U UX COMN. A30T: (PU3MNYecKue u
XUMUYeckre cBoicTea. AMMMaK. Conm ammoHms. OKeuibl a3ota. A30THas KUCOTa U ee CONMW.
docop: pusnyeckne n xmMmmdeckme ceoiicTea. CoeanHeHus ocgopa: okeng gocgopa (V),
opTopochopHas Kucnota W ee COMW. YTNepos: (U3MYecKme M XMMUYECKUe CBOWCTBA.
AnnoTponus yrnepoga: anmas, rpauT, KapouH, gynnepeHsl.
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CoefuHeHuns yrnepoga: okcugpl yrnepoga (1) n (IV), yronbHasa Kucnota u ee COMW.
KpemHuii n ero coeyHeHus.

MeTansbl 1 NX coeUHeHUNA

[Mono>keHne METanIoB B MEPUOANYECKOA CUCTEME XMMUYECKMX anemeHToB .U
MeHgeneesa.MeTan bl B npupoge M o06wpe cnocobbl WX nomydeHus. O6Wwme dm3anyeckue
coiicTBa MeTanioB. O6LME XMMUYECKME CBOMCTBA META1/IOB: peakuuu C HemeTaniamu,
Kuncnotamu, ConsMu. IneKTPOXMMUYECKUIA pAL Hanps>KeHnin meTannos. LLlenoyHble meTtanibl v
NX coeguHeHus. LLienoyHosemenbHble MeTa/Ibl U UX COeAMHEHUS. ANFOMUHUIA. AM(OTEPHOCTb
OKCMga W rugpokcmaa antoMmHuA. XKeneso. CoeMHEHWUS Xenesa M MX CBOWCTBA: OKCUAbI,
rmapokeuabl 1 conu xxenesa (11 v 11).

MepBoHaYasIbHbIE CBEAEHMSI 06 OpraHMYeCKNX BeLLecTBax

MepBOHaYa/ibHble CBEAEHUA O CTPOEHWMM OpPraHUYecKMX BeLLeCTB. YTNeBOAOPOAb:
MeTaH, 3TaH, 3TWNeH. VICTOYHVMKM YINeBOAOPOAOB: MNPUPOAHbIA ras, HegTb, Yrofb.
Kucnopoacogepxawime coeauHeHus: cnvpTbl (MeTaHon, 3TaHos, [ULepuH), KapboHOBble
KMCNOTbl (YKCYCHas KMUC/OTa, aMUHOYKCYCHast KUC/0Ta, CTeapyMHOBas U O/leMHOBAs KUCOTbI).
Buonornyeckn BaKHble BeLLECTBa: >KWMPbl, T[/IHOKO3a, Oefikn. XUMUYeCKoe 3arpsisHeHue
OKpY>KatoLell cpebl 1 ero nocneacTBus.

Tunbl pacYETHLIX 3a4au:

BbluMCNieHe MAacCOBOI [0NM  XUMWUYECKOTO 37IeMeHTa Mo (hopMysie COeAUHEHMS.
YcTaHoBneHne npocTelilleli hopMynbl BELECTBA MO MACCOBbIM  [ONSIM  XMMWUYECKMX
3NEMEHTOB.

BbluMCEHNST MO XUMUYECKUM YPaBHEHUSM KOMMYecTBa O06bEMA, MacChl BeLIecTBa MO
KONMUecTBY, 06bEMY, Macce peareHToB W/ NPOLYKTOB PeakLyn.
PacuéT MaccoBOit 0711 PACTBOPEHHOTO BELLIECTBA B PACTBOPE.

TemaTnyeckoe niaHMpoBaHue y‘-IE6HOFO MaTepuasia B 7 Kracce

Tema 1. BelectBo. A3bIK XumMun (21 yac)
Tema 2. XviMnyeckme npespatleHuns (8 yacos)
Tema 3. KonimyecTBeHHble OTHOLLEHNA B Xumnn (5 4acoB)

Bcero 34 yaca

TemaTU4ecKoe naH1poBaHMe y4e6HOro MaTepuana B 8 Knacce

Tema 1. MoBTOPEHNE OCHOBHbIX XMMUYECKUX MOHATUIA (12 YacoB)
Tema 2. Kucnopog, (5 yacos)

Tema 3. Bogopos (3 yaca)

Tema 4. Boga. PacteBopsbl (6 YacoB)

Tema 5. OCHOBHbIe KMacCbl HEOPraHMYeCKnX coefMHeHuiA (13 yacos)
Tema 6. MNeproanyecKnii 3aKoH 1 NeprUoanYeckas cucTemMa XMMUYECKUX anemeHTos ..
MeHgeneesa. CTpoeHue atoma (8 yacoB)

Tema 7. CTpoeHMe BelyecTBa. XMMUYeckas cBssb (9 4acos)

Tema 8. 3akoH ABoraapo. MonsipHbIn 06bEM rasos (4 vaca)

Tema 9. ManoreHb! (6 YacoB)

MoBTOpeHMe (2 Yaca)

Bcero 68 yacoB
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TemaTuyeckoe naaHMpoBaHue yueGHOro MmaTepmana B 9 Knacce

Pasgen IHeopraHnyeckasa xmmums

Tema 1 dnektponutmnyeckas guccoumaumsa( 10 yacos)
Tema 2 «Kucnopog v cepa»(9 yacos)

Tema 3«A30T 1 hocdop»(10 yacos)

Tema 4«Yrnepos 1 KpeMHUiA»(7 4acoB)

Tema 5«O6Lpe cBoicTBa MeTan108»(14 vacos)
Pa3gen 11 OpraHnyeckas Xmmus

Tema 6«[peactaBneHnst 06 OpraHNYeCcKNX BeLecTBax»(2 yaca)
Tema 7 «¥Yrnesogopoapi»(4vaca+l)

Tema 8 «CnupTbi»(2 Yaca)

Tema 9«Kap60oHOBbIe KMCNOTbI. XKnpbi»(3 vaca)
Tema 10«YrneBogpl»(2 yaca)

Tema 11.«Benku. Monmvepbi»(5 vacos-1)

Bcero 68 yacoB

JlabopartopHble paboTbl C UCMO/b30BaHWEM 000PYA0BaHMUSA LieHTpa «ToYKa pocTa»
7- 8 Knaccebl

MpakTunyeckas pabota Ne 1.«3yyeHne CTPOEHNS MiaMeHms
Na6opatopHblIii onbIT Nel.«[Jo Kakoi TeMnepaTypbl MOXHO HarpeTh BELLECTBO»
NabopatopHbIii onbIT Ne 2.«/13mepeHre TeMnepaTypbl KUMEHNS BOAbI C MOMOLLbHO
NabopaTopHOro TepMoOMeTpa 1 AaTymKa TeMMnepaTypbi»
Na6opatopHbii onbIT Ne 3.«OnpeaeneHne TemMnepaTypbl NIaBfeHNUs U KpUCTanm3aumm
MeTa1Nax»

Na6opatopHbliii onbIT Ne 4.«OnpefeneHne BOLONPOBOAHON N ANCTUNIMPOBAHHON BOAbI»
[eMOHCTPaUMOHHbIV aKcnepuMeHT Ne 1.«BblaeneHne 1 NornoLLeHne Tenia — npusHak

XUMUYECKOIN peakLumms»

[eMOHCTPaUMOHHbIV 3KcrepuMeHT Ne 2.«Pa3noxeHre Bobl 3NEKTPUYECKM TOKOM»
[eMOHCTPaUMOHHbIV 3KcrepuMeHT Ne 3.«3aKOH COXPaHEeHWs! MacChl BELLIECTB»
[eMOHCTpauUMOoHHbI akcnepmuMeHT Ne 4.«OnpefeneHune coctaBa Bo3ayXa»
MpakTuyeckaa pabota Ne 2.«[onyyeHne MeqHOro Kyrnopoca»

NabopaTopHbIi onbIT Ne 5.«/3yyeHne 3aBUCMMOCTIM pacTBOPUMOCT BELLLECTBaA OT
TeMmneparypb»

NabopaTopHbIi onbIT Ne 6.«HabntogeHre 3a pOCTOM KpPUCTa/1/10B»

JabopaTopHbI onbIT Ne 7.«[epecbILLeHHbIA pacTBOP»

MpakTnyeckas paboTta Ne 3.«OnpeaeneHne KOHLUEHTPaLUM BELLECTB KONOPUMETPUUYECKUM

METOZOM M0 Ka/IMOPOBOYHOMY pagivKy»

JlabopaTopHbIii onbIT Ne 8.«Pa3noxeHne KpucTaniorngparta»

MpakTnyeckas pabota Ne 4.«OnpefeneHne pH pacTBOPOB KUCNOT W LLENOYEN»
JNabopaTopHsbIin onbIT Ne 9.«OnpeseneHvie pH B pasHbIX cpepax»
[JeMOHCTpaunoHHbIN akcnepuMeHT Ne 5.«OcHoBaHUsA. TennoBomn s(hdeKT peakLumm
rMAPOKCUAA HATPUA C YINEKUC/IbIM Fa3oM»

NabopaTopHsbIin onbIT Ne 10.«OcHOBaHMS. Peakuus HernTpam3aumms»

JleMOHCTPALVOHHbIN 9KCnepumeHT Ne 6.«TemnepaTypa NnaBneHns BELLECTB C PasHbIMM

TUNaMWN KPUCTA/IMYECKUX PELLIBTOK
NabopaTtopHbIi onbIT Ne 11. OnpeaeneHne KMCNOTHOCTU MOYBbI
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9 knacc
[JeMOHCTpaUMOHHbIA sKcrepuMeHT Ne 1.« TennoBoi 3th(heKT pacTBOPEHMS BELLLECTB B BOAE»
MpakTnyeckas pabota Ne 1.91eKTPOMUTbI U HEINEKTPONUTBI
JTabopaTopHbIit onbIT Ne 1.«BnivsHue pacTBOpPUTENS Ha AMCCOLMALLNIO»
JNabopaTopHbIii onbIT N 2.«CubHbIE U CNabble 3NEKTPOUTbI»
JTabopaTopHbIit onbIT N 3.«3aBUCMMOCTb 3/1eKTPONPOBOAHOCTA PacTBOPOB CUMbHbLIX
3/1IEKTPO/IUTOB OT KOHLEHTPaLUN NOHOBY
MpakTunyeckaa paboTa Ne 2.«OnpefeneHre KOHLEHTPaLMK COMM Mo 3N1eKTPONPOBOAHOCTU
pacTBopa»
JTabopaTopHbIit onbIT Ne 4.«Peakumm MOHHOTO obmeHa. B3ammopgeincteue rugpokenga bapus
C CEPHOW KMCNOTOW»
MpakTuyeckasa pabota Ne 3.0npegeneHne X10puA-1MOHOB B MUTLEBOIN BOAE
JNabopaTopHbIi onbIT No 5.«06pa3oBaHne COMen aMMOHUS»
JNabopaTopHbIii onbIT N2 6.«OKMUCANTENBHO-BOCCTAHOBUTE/bHbIE peakuun. 3yueHne
peakummn B3aUMOLENCTBUA CyNb(UTa HATPUSA C NEPOKCMAOM BOLOPOLA»
NabopaTopHbIit onbIT Ne 7.«/3meHeHne pH B X04e OKUCNTE/IbHO-BOCCTAHOBUTE/TbHbIX
peaxLminy»
Na6opaTopHbI onbIT Ne 8.«CpaBHUTENbHAs XapaKTepPUCTNKA BOCCTAaHOBUTENbHOM
CMOCOBHOCTW META//IOBY
JeMOHCTpaumoHHbI onbIT Ne 2.«13yyeHre BAAHWS pasfinyHbIX (akTOpoB Ha CKOPOCTb
peaxumm»

[JeMoHCTpaumoHHbIn onbIT Ne 3.«HemeTannbl. [ManoreHsl. M3yyeHne (hrU3nyeckmx u
XUMUYECKMX CBOWCTB X0pa»

JeMoHCTpaumoHHbI onbIT Ne 4.«HemeTannbl. V13yyeHne CBOMCTB CEPHUCTONO rasa u
CEPHUCTOM KUCNOTbI»

JlabopaTopHbIii onbIT N2 9.«OCHOBHbIE CBOCTBA aMMUaKa»

Nab6opatopHbiii onbIT Ne 10.«OnpeseneHe aMMUadHo CeNnMTPbl U MOYEBUHDI»
MpakTuyeckasa padboTa Ne 4.«OnpeseneHvie HATPaT-MOHOB B NUTATE/IbHbIX PacTBOpax C
MOMOLLIbIO MOHOCENEKTUBHOIO 3/1eKTPOAa»

JlabopaTopHbIvi onbIT No 11.«>XKene3o. OKMCNEHNE XKene3a BO BMaXKHOM BO3yXe»

[NepeyeHb Tem y‘-l€6HO-I/ICCI'Ie,CI|OBaTe]'IbCKOI‘/’I n I'IpOGKTHOI\/'I [eATEe/IbHOCTU LLUKO/IbHNKOB

MporpaMmoit NpefyCMOTPEHO BbINOSIHEHWE 00yYaeMbIMK  UCCNef0BaTENbCKUX U
MPOEKTHbIX paboT. B KayecTBe Npumepa NpmBeLeHbl HEKOTOpPbIE TeMbl PaboT.
3yyeHue LenovHOCTY pas/iMiHbIX COPTOB Mbl/ia 1 MOKOLLMX CPEeACTB.
MHAMKaTOpHbIE CBOMCTBA Pa3/IMUHbIX PacTEHMI 1 UBETOB (C onpeaeneHnem pH pacTBopos).
OnpegeneHne KadecTBa XnebonekapHo MyKu 1 xseba.
OnpefeneHne Ka4yecTsa KMCIOMOMOYHbIX NMPOAYKTOB.
OnpegfeneHne 3aBUCMMOCTI U3MeHEHNA PH LebHOro 1 NacTeprM30BaHHOIO MOJIOKa OT
CPOKOB XpaHeHWs.
3yuyeHve aghheKTUBHOCTM PasINYHbIX CONEBbIX MPEoK.
KOHCTpyMpoBaHMe «XMMUYECKUX FPENIOK», OCHOBAHHbIX HA XMMUYECKUX PeaKLMsiX.
CUHHTE3 «Manaxuta» B pas/IMUHbIX YC0BUSIX.
3yyeHune Koppo3um Xenesa B pas/iMyHbIX YCIOBUSAX.
BnmsaHve cBeTa n KUCIOPoAa Ha CKOPOCTb Pas/ioXKeHNs pacTBopa NoAnaa Kanus.
OnpegeneHne Ka4yecTBa BOAONPOBOAHON BOAbI.
YKécTkocTb Bofbl. CNocobbl onpefenieHns XXECTKOCTN BOAbI.
BymaxxHas xpomarorpagus. Xpomatorpafuyeckoe pasgeneHrvie BeLLecTs.
XpycTanibHoe cTekno. MOXXHO N UCMO/b30BaThb AN1A XPaHEHUS NULLN?



